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FOREWORD

MSCE Mathematics Model Answers By Topic (1990-2021) is.a timely response to Malawi’s

Vision 2063 which was launched on Tuesday, January 19, 2021 by The State President of the
Republic of Malawi, His Excellency Dr. Lazarus McCarthy Chakwera. Part of the Vision is to
enhance Science, Technology, Engineering, Arts and Mathematics (STEAM) courses as key
to strengthening innovation and growth creation. This is ultimately expected to transition
Malawi into an upper-middle income economy- an inclusively wealthy and self-reliant nation:

Our book fits into the Agenda 2063 by ensuring that students improve scores in Mathematics,
one of the STEAM courses. In 2019, it was worrisome to observe a 13 percent drop in the pass-
rate of MSCE against the previous years. Subsequently, the 2019 MSCE Chief Examiner’s
report for Mathematics also bemoaned the poor performance of students in the subject and cited
several areas for improvement including: Mathematics clubs. in schools, solving in teams, and
practicing solving and following instructions for Mathematics questions. Hence, this model
answers book can help attain these suggested recommendations by being one of the core books
in Mathematics clubs and by demonstrating how to approach questions at MSCE-level. We,
therefore, do hope that this book is one of the ingredients that will help improve the pass-rate
of the MSCE in the country, and going forward, be a catalyst for uptake of Science courses of
which Mathematics is a pre-requisite.

AUTHORS’ NOTE

What makes Mathematics interesting is the fact that “...there are many roads that lead fo
Rome...” While we provide what we term as “suggested solutions” in this book, these solutions

are not an end in themselves as there can always be an alternative and/or better solution to any

Mathematical problem. For instance, if you are asked to rationalize the denominator in 7_2— .

This is how you could go about it:
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See? Thus, we cannot in this book, due to time, space limitations, or otherwise, provide all

possible solutions to a single problem. Hence, with your confidence, we believe you can always

identify better solutions. In our experience as teachers, we have at times been wowed by some

exceptional and “out of this world” solutions of some students such that we also end up

learning! If in the course of solving, you are able to jdentify a better solution or propose a
correction, please do not hesitate to whatsapp/email us and we shall incorporate your solution
and where possible, make due acknowledgement: For the First edition, we thank Pastor
Lunduka of Nsanje District for his input. We can be reached through Whatsapp numbers
0995822298 or 0887616933. Our email is: mscemodelmath@gmail.com. Enjoy!
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KEY FEATURES:

e Topic by topic arrangement of problems and solutions.
o Detailed explanations fo the procedures taken In solving.

‘Chapter highlights’ that outline imporiant concepis.in each chapter.

HOW TO USE THIS BOOK:

The problems are to be attempted as follow up exercises applying what has already
been learnt. We therefore recommend that the student put diligent effort in
understanding the conceépts before attempting these questions.

The problems should be attempted before checking the solutions sections.

The book should be used as an aid for developing ‘mathematical proficiency and
problem—solving skills in readiness for MSCE rather than a core text for learning
Mathematics at MSCE.

To get the full benefit of the book, it is essential to regularly and repeatedly engage
with the questions. We encourage students to practice Math using the book throughout
the school term, rather than cramming when exants are approaching.

WHY USE THIS BOOK?

The approach taken in this book not only helps students easily recognize appropriate

procedures in tackling problems but also provide comments on why such methods and
corresponding steps are taken.

‘We kindly appreciate suggestions and comments for improvements on solutions in
future editions.
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FACTORIZATION

Chapter Highlights

In this chapter, we solve preblems on factorization
of quadratic expressions. The concept of
factorization rewrites a quadratic expression info a
product of its factors.

A student must be able to:

» Factorize using common factor

» Factorize by inspection

» Identify multiples and factors ina guadratic
cxpression.

» Factorize the difference of two squares.

Binomials

» Factor out the greatest common factor
« Check if it is the difference of squares

Le. x* -yt =(x—y)x+Y)

Trinomials

o ax’+bxte :

Multiply ax¢ then list all integers that multiply to
give the number @ % ¢. Then choose 2 pair that adds
or subtracts to give the middle number b . Rewrite
the middle tcrm bx as the sum of these two terms.
Divide the new expression into two pairs and factor
out the common term.

+ Some problems require us to group expressions Le.

ax + by + mx + my

. Factorize completely g¢—2ab—3bc+ 6b”.

11990 Algebra #2a]
) Factorize completely 3y* +17y +10.

(1990 Algebra #2b]
_ Factorize completely 3— 3% +7k—Tk*.

[1991 Algebra #2a]

 Tactorize completely 2m* +3m* —2m .
[1991 Algebra #2af

. Factorize x*(x—1)—x+1. [1992Algebra #3a]

. Factorize completely rd* —r.
[1993 Algebra #2af

. Factorize completcly 5h” +4h - 28.

. [1993 Algebra #2b]
_ Factorize completely 3(x— y)—n(y—x).

1993 Algebra#2c]

QUESTIONS

9.

10.

11.

12.

13.

14

I5.

16.

18.

19.
20.

22

23,

24,

25.

26.

27.

28

29.
30.
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Factorize completely ax—2g—bx+2b.
[1994 Algebra #2a]

Factorize completely 3+ 5x— 2x7.
[1994 Algebra #2b]

Factorize compietely (> ~1)* ~9.
[1994 Algebra #2c|

Factorize completely 2x° —9x+10.
{1995 Algebra Il #2a]

Factorize completely (2a —)* —2a+b.
[1995 Algebra #2b]

Factorize completely 8 Ix* -y
[1995 Algebra #2c]

Factorize completely 9K/* — K .

[1996 P1 #4a]
Factorize completely 3y —y—2.
[1996 P1 #4a]
. Factorize completelyx” —2xy — px +2py.
' [1997 P1 #4a]
Factorize completely %—~ at. {1997 P1 #4Db]
Factorize: x°1—1. [1998 P1 #7 mod]
Factorize 2x” —98. . [1999 P1 #3a}
| Factorize completely 2x* +x—6.
(1999 PII #2b(i}]
Factorize completely rx—ex -+ ext —rx’.
(1999 PII #2b(ii}]

Factorize completely (p — )’ —4.
(2000 P1 #14]

Factorize completely 18m* ~2n*.  [2001 P1#2]

Factorize completely 1-16(1— ¥)* in its simplest

form. [2002 P1#6]
Factorize completely x* + 3x+ 4(x +3) .
[2003 PT #1]

Factorize completely a” + 2ab -+ b 4.
[2003 PII #4b]

Factorize completely 6+ x—2x°.  [2004 P1#1]

Factorize completely 31* —47+1.  [2005P1#1]

Factorize completely 2x° —4x ~126.

[2007 PI #3]
Factorize compiletely 3x2y +5xy + 2y

[2008 P1 #1]

_ Factorize completely 2x* +3xy—35 y?

[2010 P1 #1]




33.

34,

. Fagtorize 2n°n —3mn —5n completely.
36.
37

38,
39,

40.
41.

42,

43,

FACTORIZATION QUESTIONS
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[ ]

Factorize completely 3 —5x—2x” .
[2011 PI #1]

Factorize 29° ~18. {2011 PIT #1a}

[2012 P1 #2]

Factorise completely 35 —30a —5a” .
[2613 P1 #1}

Factorise completely 2x* —7x—4.

[2014 P1#1]
Factorise 12x” +11x—5. [2015 PT #1]
Factorise completely 4d” f —22df +10f.

{2016 P #1]

Factorize.completely 1—p—2 pz, [2017 PI #1]
Factorize completely 5x° —13x~6.
[2019 P1 #1]
Factorise completely ~ a’b(1—x)+ab(x—1).
12020 Mock PI #1]
Factorize completely 5’_])2 -1+
2021 Mock P1 #1]




FACTORIZATION _ SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

. [1990 Algebra #2a]
=aq{c—2b)-3b(c—2b)
=(c~2b)(a~3b)

. 11990 Algebra #2b}]
Factors: 3x10=430=>+24+15=+17

=3y +15y+2y+10
=3p(y+5)+2(v+5)
=(3p+2)(y+5)

. {1991 Algebra #2a]
=3(1-F)+Tk(l-k)

=@+H)(3+ Th)(1-k)

. [1991 Algebra #2a]
=m(2m® +3m~ 2) since m7 is common

Factors: 2x 2=-4 = +4-1=43
=m(2m* +4dm-m—2) .

= m[2m{m +2)—1(m T 2)]
=m[(2m—1)}m+2)]

5. [1992 Algebra #3al

=x*(x~D~-1(x-1
=(x—D)(* 1)
={(x~D{x~D(x+1) diff of 2sq.

. [1993 Algebra #2a]
=r(d*-1)
= p(d —1)(d +1) diff.of 2sq.

. [1993 Algebra #2b]|
Factors: 5x—28=—~140=> +14,-10 = +4

= 5K +14h-10h-28
=h(5h+14)—2(5h+14)
=(5h+14)(h-2)

. [1993 Algebra #2c]
=3(x=-y)—-n(=Dx—-y)
=3(x— y}+a(x—y)

= (X~ ¥)3+H)

9. [1994 Algebra #2a]
=a(x~2)—b(x-2)
=(x—2)a—b)

10. [1994 Algebra #2b]
Factors: 3x-2=—6=>+6-1=+5
=3+ 6x—x—-2x°
=3(1+2x)—x(I+ 2x)
={(L+2x}3~x)

11. [1994 Algebra #2c]
=(t* -1 -3
=[ (2 =D)=-3][(* -1 +3] diffof2sq
= (12 —4)(£* +2) simplifying
={{-2)(t +2)(t* +2) diff.of 2sq

12, [1995 Algebra 11 #2a}
Factors: 210 =4+20= -5—-4=-0

=2x" —5x—4x+10
=x(2x—-5)-2(2x-5)
={2x-5)(x—2})

13. {1995 Algebra #2b]
=2a-by —2a+b
=(2a-b) —1(2a-b)
=(2q~B)[(2a—~b)-1]
=(a-b)2a—b-1)

14. 1995 Algebra #2¢]
=81x* — p*
= (9362 -y ) (9'):2 +y2) diff.of 2sq

=(3x-y) (.%x-f—y)(%c2 +y2) diff.of 25q

15. [1996 P1 #4a]
= K(Qtz —1) K is common

=K (3r-1)(3t+1) diff.of 2sq

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order

in bulk, email: mscemodelmath@gmail.con.
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FACTORIZATION SOLUTIONS

16. {1996 P1 #4a]
Factors: 3x—2=-6=>-3+4+2=-1

:'3y2—3y+2_y—2 23,

=3y(y-1)+2{(y-1)
= ('y'—ll)(3y+2)

17. [1997 P1 #4a] 24.

=x’—2xy— px+2py
=x(x-2y)-p(x—2y)
=(¥-p)(x-27)

18. {1997 P1 #4b] 05

1

_—— a2'

4
1Y 4.
=5 ~a* diff.of 2sq

19. [1998 P1 #7 mod]
=x' -1
:c‘(jc2 —32) { is common

= (x+1)(x~1) diff. of 25q

27.

20. {1999 P1 #3a]
=2(x? - 49)
=2(x-7)(x+7) diff.of2sq

21. [1999 PII #2b(1)]
Factors: 2x—6=—12=>+4-3=+1
=2x*+x-6
=2x° +4x-3x-6
=2x(x+.2)~3(x+2)
= (x+2)(2x-3)

22. [1999 PII #2b(ii)}]
=X —ex+ex: —rx’
=x(r—e)-x*(r—e)

()9

26.

28.

MSCE MODEL ANSWERS BY TOPIC

=x(1-x)(r—e) taking x out of lst bracket

[2000 P1 #14]
=(p—gq) -4 |
=(p-g-2)(p-q+2)

[2001 P1 #2]
=18m* —2n*

=2 (_CJm4 - ) common factor

= 2(31712 -1-1)(3;?12 +'n_)

{2002 P1 #6]

=1—4*(1-y)’

= [1—4(1—y)] [1+4(1—y)] diff. of 25q
=(1-4+4y)(1+4-4y)
={4y—3)}5—-4y)

[2003 P1#1]

=x% +3x+4(x+3)

One bracket is already factorized
=x(x+3)+4(x+3)
=(x+4)(x+3)

(2003 PII #4b]

:(a2+2ab+bz)—4
=(a* +ab+ab+b")—4
=a(a+b)+bla+hby—4
=(a+b)a+b)~4
=(a+b) -4

=(a+b) —2* diff.of 2sq
=(a+b+20a+b-2)

[2004 P1 #1]

Factors: 6x—2=—12=>+4-3=+1
= 6+4x_—_3x—-2x_'2

=2(3 + 2x) —=x (3 +2x)

= (3 +2xH2 ~x)




FACTORIZATION SOLUTIONS

29, [2005 P1 #1]

: Factors: Ix3=+4+4= -3~-1=-4
37 —4f+ 1.

37 -3t —1+1.

36— 1) -1(t— 1)

{-=D31-1)

¢ 30. {2007 PL#3]

: 2x" —4x-126

=2(x" - 2x—63)

Factors: 1x—63 =—-63 = -9,+7
=2(x—9){(x+ 7). By mspection

31, [2008 P1#1]

::' 3x°y+Sxy+ 2y

= y(3x® +5x +2) common factor
Factors: 2x3=+6 = +3 +2=+5
=p(3x" +3x+2x+2)

= y[B3x(x+1)+2(x+1)]

= p{x+1)(3x+2)

. [2010-P1 #1]
Factors: 2x~35=-70=+10-7 =43

=2x% +10xy — Ty —35y"
=2x(x+5y)—Ty(x+5y)
=(2x-Ty} x+5y)

33. [2011 PT #1)

Factors: 3x-2=—-6=>—06,+1=-5
=3—-6x+x—2x"
=3(1-2x)+x(1-2x)
=(1-2x)(3+x)

1 34 [2011 PH #1a]
=2y 18

=2("—-9)
=2(y+3)(y-3) diff-of 2sq

35.

36.

37.

38.

39.

MSCE MODEL ANSWERS BY TOPIC

j2012 P1 #2]

= n(2m* — 3m—5) common factor
Factors: 2x—5=~10=> 5,42 =-3
= n(2m* —5m+2m—5)
=n[m(2im—5)+1(2m-5)]
=n(2m—5)(m+1)

[2013 P1 #1]
35—30a-5a°

= 5( 7—6a -a2) common factor
=5(7-7a+a-a’)
=5[7(i-a)+a(1-a)]
=5[(7+a)(1-a)]

::-5(7+a)(1—a)

[2014 P1 #1]

=2x*-Tx—4

Factors: 2x—4=-8 = —8,+1=-7
=2x"—8x+x—4
=2x(x~4)+1(x—-4)
=(2x+1)(x~4)

[2015 P1 #1]
12x*+11x—5

Factors: 12x—5=-60=+15—4=+11
= (12x* —4x)+(15x-5)

= 4x(3x~1)+5(3x—1_)
=(4x+5)(3x-1)

[2016 PI#1]

=4d* f-22df +10f.

=2f (2d2' —-11d+ 5) common factor
Factors: 2x5=+10 = -1,-10=-11
=2f(2d> —10d —d +5)

=2f[2d(d ~5)-1(d -5)]

~2f(2d -1)(d -5)




FACTORIZATION SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

40. {2017 PI #1]
Factors:—2xl=-2=>-2+1=-1

=1+ p—2p-2p°
=1(t+p)-2p(t+p)
=(1-2p)(1+ p)

41.[2019 PI #1]
5x—6=-30=—-15+2=—-13
=5x* ~15x+2x-6
= 5x(x~3)+2(x—3)
= ('5x+2)(x—3)

42. {2620 Mock PI #1]
a’b(l—x) +ab(x-1)
=a*b(l—x)—ab(l-x)
= ab(1—x) [(az - 1)]
= ab(l—x)(a +1}{a—1)

43. {2021 Mock P1 #1]
5y°-14%
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QUADRATIC EQUATIONS

QUESTIONS

MSCE. MODEL ANSWERS BY TOPIC

. CH 2
. QUADRATIC EQUATIONS

Chapter Highlights

In this chapter we will focus on solving problems
on quadratic equations. Quadratic equations are of
the form ax®+bx+c=0. When solving these
problems, we will employ factor method,
completing the square and quadratic formula. We
will also formulate quadratic equations from
practical problems.

The quadratic formula
For ax* +bx+¢ =0 where g2 0:

_—bt+/b" —4ac
- 2a )
Completing the square method
Again, for ax” +bx+c =0,
L. If @ # |, divide the quadratic eqtn by .

2. Write the quadratic in the form

X —x=——
a a

2
3. Add [2&) to both sides of the equation.
2a

2 b ['b ]2 ( b ]2. c
KA xd | == +—
a 2q 2a a

4. Factor the left side of the equation into perfect
SQUAres

bY ¢ (bY
Xt— | ==+ —
2a a \2a
5. Then express the equation in the form:

(x+p) ~g=0

a \2a

In this new form, the point {(—p,q)is the tumning
point and the equation x =—p is the equation of
the line of symmetry. '

Usuatly, when given a quadratic equation and
asked to solve the answer (0 2 decimal
places/estimate the answer to some prescribed
significant figures, just kmow that it cannot be
solved by factorization. In that case, consider either
completing the square method or using the
quadratic formula.

b Y
Where p=-2—~, and q=£+[-£-}
a

[

10.

The sum of # terms of squares of two consecutive
odd numbers is 74. If # is the smaller of the two
numbers, find the values of . (2004 PII #2}

John is twice as old as Mary. If the sum of the
squares of their ages is 125, how old is Mary?
[2006 PT #8]

Solve the equation 2 = x* +10x +21 giving your

answer to correct 2 decimal places.
{2006 PII #12b}

Given that the roots of a quadratic equation

y=x"+ax+bare -3 and 2. Find the values of a
and &, [2007 PIL #5b]

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To.order
in bulk, email: mscemodelmath@gmail.com.

Solve the equationx” —3x~5=0, giving your

answer correct to two decimal places.
{2007 PH #9a]

Solve the equation Ia+1)*~3=0
[2008 P1 #10]

Solve the equation 5x° +8x—2 =0, giving your

answer correct 2 decimal places.
[2012 P2 #7a])

Solve the equation 2x*~5x+1=0, giving your

answer correct to two decimal placeé.
[2014 P1 #1b}

Solve the equation x” —6x+1=0, giving your
answer correct to 2 decimal places.
{2017 PII #83]
Solve the equation 10—5x—x” =0, giving your
answer correct to one decimal place. ‘
[2019 P1 #8]




QUADRATIC EQUATIONS SOLUTIONS MSCE MODEL AMNSWERS BY TOPIC
(2004 P11 #2] 10+ 4.8990 o
xS
2

Since the odd number is #. :
- the larger odd numberis n+2  (since odd _-10- 4.8990 or ~10+4.8990
numbers differ by two) = n ”
Since the sum of square of two consecutive odd ¥ = 25505 0r x=-T. 4495

numbers is 74 then, _
nt +{(n +_2)3 —74 x=-2.55 orx=~7.45 (to 2.dec places) |

n* : W +dn+4d=T4 4. [2007 PII #5b]

21t +4n+4-74=0 Given the quadratic equation
2 -

2% +4n—-70=0 y:x.2+ax+b

nt+2n-35=0 (divide each term by 2)

n+7)(n—-51=0 (by inspection,
(. )( ) (by insp 4 x=-3orx=2
Either n + 7=0orn— 5=0

n=-7orn=>5

since the roots of the equation are 3and 2

Sox+3=0 orx—2=0
Thus, (x+3)(x—2) =0 since either equals zero

[2006 PI #8] S 2)+30:-2) =0
Let Mary’s age be X 2 L 6=0
Then John’s age= 2x xq +x—6
Then, Yax-6=x>+ax+b
(2x) +x* =125 Thus, a =Lb=-6
Solving for x
4x* +x* =125 - 5. [2007 P1I #93]
53-:12—5 x?-3x-5=0 = ax® +bhx+c=0
,5 3 from the equation, & = 1,b=-3,c=-5.
x* =25

using the quadratic formula,

x5 =15
—b b’ —4ac -

since age is always positive x = 5 x=

~ Mary is 5 years old 2d

R - 4OED)
[2006 P11 #12b] ; 2(1)
¥ +10x+21-2=0 x=3i 9+20

+* +10x+19 =0 which is the form:
ax® +bx + c. where,

L2
-+
&‘m
&

a=1,5=10,c=19 =T
using the quadratic formula — :
—b++/b* —dac x:3+_ 29 orx = 342
X e 2 2
2a
[ a\? —
,c:“lOi (10) _4(1)(19) x=3+5-3852 orx= 3-5.3852
. 2(1) 2 2
- x=4.1926 or x =-1.1926
~10£+/100-76
X = > - x =419 orx =—1.19 (to 2 dp}
x__—lO-i\/24
2




QUABRATIC EQUATIONS

6. [2008 P1 #10]

SOLUTIONS

da+1)*-3=0 a+l=11

3a+1) =3 a=%i-1

a1 3 | re=lmi=Oora=-i-1=-2
. "'_:))“”"=§ La=0ora=-2

(a+I')2 =1

7. [2012 P2 #7a]

Given 5x> +8x -2 =0

—b b ~4ac
2a
whereq=5,b=8,¢=-2

O E ~45)-2)

2(5)

. —84-J64+ 40

B 10
_ -844/104 _=8+£102
10 10
_-8+102  -8-102 .
10 10
2.2 -18.2
= or
10 10
x=022 or -1.82.

‘using formula x =

2014 P1 #1b]

2¥%-5x+1=0
Use quadratic formula
a=2 h=-5

| —bxb' —4dac
2a
_{-5)2J(-5) - a{2x1)

2(2)
5+y25-8 5Ty ==

5+4.1231

¢ =]

0
4

9.1231 0.8760
= 0

r
4 4
=2.8078 or 0.2192

;o =2.80 or 0.22 {fo 2 dec. places)

5-4.1231
r

4

9. [2017 PII #8a]
X ~6x+1=0=ax’ +bx+c
a=1b=-6,c=1

_ b+~ ~dac

- 2a

_~(-0) (-6 ~4(m)(-)

2(1)
. 6+£+/36+4

2
6%V

2

X

Eitherx =

6++/40 .
2

6+5.6569 6—5.6569
X=e———= por x ==

2

116569 0.343]

X

x=5.8285 or 0.1716
~x=583 or 0.17(2decimal places)

MSCE MODEL ANSWERS BY TOPRIC.

10. [2019 PI #8]
10-5x—x*=0
Re-write as ax” +bx+c =0
—x*=5x+10=0
Using the quadratic formula;
v —b+Ab ~4ac

2a
a=-1 b=-Sand c=10

i ~(=5)2/(=5)* ~4(~-1)(10)
) 2(-1)

x='5i\/25+40
=2
L 5t/65
-2
5+\/§ or SME
-2 -2

x=-6.53112 or'1.5311
x=-650rl.5

Either x =




IRRATIONAL NUMBERS

ONAL NUMBERS

TRRATL

Chapter Highlights

lrrational numbers are numbers that cannot be
expressed as rational numbers. In this chapter, the
irrational numbers we will mostly deal with are

surds. Surds arc, simply put, expressions that

include the square roots (J_ )

In this chapter, we will solve problems that involve
simplifying surds using certain rues.

Rules of surds .

We can multiply and divide surds using the
following rules:

JMN =M x~N

\[E‘«/_MT
N N
ST s M =M* =M

Surds can also be a square root.of a single number:

M/ N = M*N

Note: Like Surds are surds that have been reduced

to have the same radicand (in \/E a is the
radicand). Like surds can be added and subtracted
using the following rules:

MAN + PN =M+ PWN
MAN - PN = (M- PWN
Note that individual surds (such as ~f73) can

sometimes be simplified by writing the radicand as
a product with a possible perfect square.

J75 = 25%3 =25 x~/3 = 543.

We will also use conjugate surds to simplify i.e. the

conjugate of (a + \/}J_) is. (d - JZ)

Rationalizing surds

1

b

N
1

a+b

by the conjugate of the denominator le. a— \/E

multiply both numerator and denominator by

multiply both numerator and denominator

QUESTIONS

i0.

1.

its simplest form.

MSCE MODEL ANSWERS BY TOPIC

Express.
R

denominator.

Express !
3423
its simplest form.

as a fraction with a rational

[2003 P1#3]

with a rational denominator in

[2003 PIX #5b]

Express your answer with a

J2
Simpli .
mPfYJz‘_]

rational denominator. {2004 PI #14]

Without using a calculator or a four-figure table,

simplify v 125 +\/§ —45 _ leaving your answer

in surd form. [2005 PT #2]

_ 3+1 . .
Express \f with a rationa} denominator in
V3 -1

[2005 PH #1b]

x -2
Simplif .
4 x—~2

[2006 P1 #23]

Simplify (V2 ++/3)(/8 ~V/12) without using a

calculator and four figure tables.
[2006 P11 #1af

2 . :
Express —\/g:'wuh- a rational denommator.

[2007 PY #1]

Simplify (2— J7 )2+ ﬁ ) without using a

calenlator or a four-figure table.
[2007 P1L #1a]

Without using a catculator or a four-figure tablc

o 15v6 L :
sunphﬁfm to its simplest forn:.
[2008 P2 #1bj

Without using a calculator or a four figured table;

simplify +/27 x+/32 leaving your answer in surd
form. [2008 P1 #2]

ra

10




IRRATIONAL NUMBERS

2. Witheut using a calculator or four figure tables,

- simplify \/_j'—?h/_

in its.simplest form.

[2010 P1 #5]
3. Without using a calculator or a four figure table,

S5+4/3
simplify m , leaving your answer with a

rational denominator. {2010 P11 #2b)

4. Without using a calcnfator or four figured tables,

lecaving your answer with a

' 2
- simplify T -
3

rational denominator. [2011 PY #3]

W2+1
5. Simplify ﬁ without using four figure table
; 446

or a calculator. [2011 PII #4a]

Without using a caleulator or four figured tables,

&2
simplify m , giving your  answer in
[2012 P1 #5]

17, Without nsing a calculator or four-figured tables,

N

stplify —————r= \F \F , leaving your answer with a

rational denominator. 12012 P2 #1a]

. 'Without using calculator or a four figure table ,
ﬁ X \) 75x \/1 08

with a rational deno_mmator.

lcaving your-answer

[2013 P1 #4]

> Without using a four figure table or a calculator,

implify \ﬁi ~B+ V288 leaving vour answer

: in surd form. [2013 P2 #9a]

QUESTICNS

MSCE MODEL ANSWERS BY TOPIC

20. Without usig a calculator or four figure tables,

[2014 P1 #4]

S;mphfy\/_(\/* \/-)

21. Without using a calculator or four figurc table,

23,

24,

25,

26.

27.

2. Without using a calculator, simplify

Simplify (2\/5 )2 ~2+/45 ~+/5. {2014 PTI #8a]

3
N
giving the answer with a rational denominator.
{2017 PI #4)

Without using a calculator, simplify

243
V2(5-+1)

denominator.

, giving the answer with a rational

[2017 PII #1b]

To buy or place an order for this book, kindly cali
or whatsapp 0995822298 or 0887616933, To order
in bulk, email: mscemodelmath@gmail.com.

Without using calculator or four figure tables,

10
simplify m Jleaving your answer with a

rational denominator. [2015 PI #4]

Without using a caleulator or four figure tables,

ine o
5

simphify {2015 PII #1b]

Sitmplify, |—, [eaving your answer with a

rational denominator. [2016 PI #4]

Without using a calculator or four figure tables,

V24245

simplify —\/——-5:75—, leaving the answer with a

rational denominator. {2016 P1J #8a]

1




IRRATIONAL NUMBERS QUESTIONS

-

P . 5 - i 2
28, Withour using a caiculator: simplify —=—=-
\I‘l? - [:“;
ziving the answer-with a rationat. denominalor.

12017 Pl #4]

1

-~ f

e, =Y . .

29, Simpilty —=, giving your answer with a
S35

Ln

~arional denominator. [2018 P1 #4]

242

30.Withourt using a calculator simplify ,
542

s1ving your answer with a rational denominator.
{2018 PHL#1}

Jx-+2

31. Without using a calculator, simphify J— ,
' ' X+ \6 '

giving your answer with 2 rational denominator.

[2019 P1 #4]
37, Simplify ——e— b 12020 Mock PT#2]
Y T b Na+b | o

MSCE MODEL ANSWERS BY TOPIC

12




_IRRAT.IONAL NUMBERS SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
{. {2003 P1#3] 242
To2-1

3 V2 _
~=x — (Rationalize denominator) I 4/2
5V 2l
_3x \E
V2x2 =2+32
32 4. 2005 P1#2]

2

2. {2003 PII #5b]

1
32 -3
1 3V2+3)
3W2-3 (3V2+3)
conjugate of denominator)

3243
(3v2-3)(3v2 +3)

(Multiplying by

= i@i — (Difference of 2 squares)

(3v2) -3
_32+3_ 3243

S 9x2-9  18-9

3243

9
3(\5+1)
g

_2+1

3

[2004 P1 #14]

NS
V21 21 {241
(Conjugate of \_E-l is \/5-%1)
_ ﬁ(ﬁ—rl)
W2-D2+Y

=ﬁxﬁ+ﬁx1
(~2)* -

squares)

(Difference of 1wo

13

=255 ++/5 —/9 %5 (simplify each tern)
=545 -+/5 345 (simplify each term)
=645 —3/5 (addition of surds)

=35
[2005 PIL#1b]
%X £+i (conjugate of \B—I iS\B'“)
(\B+1)+1(v3+1)
= ( \E)E - (1')2 (expanding terms}
2 : '
_ (ﬁ) + 3"“5"'1#31*2@-%1
3-1 2
_4 +22\E (factor out 2 from numerator)
- 2(2+43)
2

=243

{2006 P1 #23]

¥ 2  x++/2 {multiply by conjuagate
X
x—2 x++/2 | of denominator

B (x* —2)(x+\6)
T -2y
~ (x* ~2)(x+\[2_)

x* =2

—x+~2 (canceliing out x* —2)




10.

IRRATIONAL NUMBERS

[2006 PII #1a]

(NZ+3)8 —12)
(Z AN ~Ex3)

(2 #/3)22 - 243)

SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

= 2[(\/5'—#«/5)(\5 v—x/g):‘ (factoring out 2)
= 2{(\/_2— )2 — (\E )2] (difference of o

sguares)
=2(2-3)
=2(-1)

o

15\/_

\/i(smce—»-\/—-)

= -2-J§ (simplifying)

53
2

11, [2008 P1#2]

[2007 P #1]

o Sl
&

2%
Ix

S &
B

since (\/E)Z =a

“& 2,

h

J27 %432 =ox3x/16x2

=+/9 % \[5 X ‘\/-6 X \/_ (simplifying)

=3x Jg x4x \/5

—3x4x~3x2 (putiing Jike terms together)
=12x \/E

=126

12. [2010 P1 #5]

[2007 PII #1a]

(224 7)<~

(difference of 1wo squares)
= @2x2)~ (T xT)

=47

=3

[2008 P2 #1b]

156

s

156

T J49%2 -2

1546

T2

J5a+3V3
5B

J_4+3f 3
BV RN

V3(+34+343)

J3x3

(Lo rationalize denom.)

:@X@+.3J§XJ§

3

:«}54'x'3 +3xv3x3

3

_ N162+3%3

3

 BIxZ +9

3

_ 9\5+9
3_
_9(\/5+1)
==
=3(J§-+1)

14




_(5+J_3(J_ V5)

(ratlonahzmg)

{common denom. & swaplifying)

IS {2011 P11 #4a]
- multipliying with is conjugate«/_ J6

3f+le—f

B+d6 -6
V3(32 41 —JE(3J§+1)

- 3-6

IRRATIONAL NUMBERS SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
13, [2010 PII £2b] 3643~ 3J_ J6
5++3
«/7_ + \E_ 3( 6+ \/_ 3@7 \/_
s+3 75 . .
ﬁ+\/—'x\/_ 7 using conjugates m3\/5+\/3—'—6\/§~\/6—

-3
_3W6-V6+43-6V3
-3
_ 23/6 -543 _ 53 -26

-3 3

16. [2012 P1 #5]
82
Jog —32
82
T J49x2 32
Y
NN
82
7J2 32
_82
a2

= 2

17. [2012 P2 #1a]

s

Y S ENEY
muliplying with the conjugate Z\E - 3-\/5
W52 2W5-32
NN NN
(2B -33E) 3 (245 -345)
(257 - (3V2y
_6y5x5 —9/5x2- 2925 +3v2x2

Ax5-9x2

65— 910 ~24/10 +3 %2
20-18

_30+6-—lh_/.1_0
- 2
__36—11\/-16

2

15




18.

19.

SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

IRRATIONAL NUMBERS _

To buy or place an order for this book, kindly ~ 20. [2014 P1 #4]
call or whatsapp 0995822298 or 0887616933.

To order in bulk, email: _
mscemodelmath@gmail.com. J5 (J_ I)
[2013 P1 #4] :T( o J—)
_ JTx/Tx 108 = (445 -5)
o6 1
_ V/Ax3x~/25x3x4/36x3 =(35)
976 35
_23x5V3 %643 V5
96 =?

60( BxBx \/g) 21. [2014 PII #8a]
NG @25) - 2445 -5
—60(\[2_7) = @x2x5%5)~2(9%5) -5
T o6 = (4x5)-2(3x5) 5
6643 | =20-6J5-+5
N . =20-7-5
_,20 27 27, 2017 P #4]

3V 6 3
_ _23 5 2049 _20 % J1-45
232 2 _ 3 TS
:L(raﬁonalizedenommator) J1-5 V7445

J2 5 | 3(V7+45)
_20 V2 ST AV (Y
BN | () -(¥5)
_20v2 3(\/7 +5)

2 7-5
=102 3( 7+J_ 5)
[2013 P2 #9a]
‘/ﬁ"‘@*m_ 23. [2017 PIL #1b]
=36x2 —VAx2 +4/144%2 23
=632 -2v2 +12V2 (V5 +1)
=42 +1242 2 f3
=16V Tz

23 A10-42

e M e
10 +\[5 \/1_0—\/5

16




IRRATIONAL NUMBERS SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

2\[(\/_ \/_) 26. [2016 PI #4]
e "

2430-2J6 _A8Ixv2
l.{) _ : -\/E X \J"F
oy e
& w5 '\fﬂ:
Z(J30- Vo) _ 9V
........ /_g_: e SHY
NG 27. (2016 PHI #8a]
A V24245
o J5-+2
s Rl (V242455 - NG)
Jit e
Jois s (V3-V2)ivi-2
e | V2(V5+42 |+ 25 (VE V2]
AT T -
: ' \/5 (2T
i Jis . = V104241042410
Jiv i o2
Ao Vs _3/10+12
i 3
t/ | 3(10 +4)
V6 28. [2017 PI #4]
— I (multiplyby denominator conjugate)
. [2015 PII #1b] ﬁ-\[g plyoy jugate
4-+/5 A J7++5
NN NN
4-+5 Xx/§+\/-_3' _ 3(\7++5)
5 (7157
(v5) -(¥3) IR
4(¥5+3) -3 (V5 ++3) 3(~F 7+5)
5-3
_5_ Ta buy or place an order for this book, kindl I or
4\/5-%4\[2: > \/B what;a};p 0;)95‘;322298 or 08_8’?616933.0'1'6 ordc;} ir(;abulk_,

email: mscemodelinath@gmail.com.

17
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29. [2018 P1 #4] mx__ﬁ\/;_.\/—i\/_;_l_z
52\/3-‘};5 - x__z
V35735 x—22x +2
2-45x 35 Ee T T
= x—2
35
2-/175
= 35 32. [ZOZGMGCRPI#Z]
225% 7 _a b
= _35>< JE-&:-}-JEH:
/ a(Ja +b)+b(a-b
=M = a( ¢ } ( ‘ )common denominators
35 (JL&](JEM)
2><5><«/-7_. '
S —— . X . 2
. 35 :adg+a?+b£2 b product of conjugates
e (Ja ()
¥l
Iy _aa+bJa+ab-b
247 - a—b
7 _ _\/E(a+b)+b(a—b)
- a—b
30. [2018 PII #1]
2«5 X5+\E'
5_.2 5+42
2«/5(5+J5)
(5 -(v2)
:10\_/5+2><2
25-2
102+4
X
2(5v2+2)
T23

31. [2019 PI #4]

Ji=v2 x-\2
x 2 Vx -2
(5 3)( )

(V¥ )-(+2)

Jr (Va =+2) -2 (Vx =2

x—2

(using conjugates)

18




CIRCLE GEOMETRY I-CHORDS

| CH¢
CIRCLE GEOMETRY1

* (CHORD PROPERTIES) -

SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

. Chapter Highlights

- chord properties of a circle.

Students must be able to:
» describe chord propertics of a circle.

- Parts of a circle

Cherd

Chord Properties

* The line from the center of the circle
. perpendicular to a chord bisects the chord.

This chapter provides solutions to problems on

> apply chord properties to solve problemé.

T

1. A circle has a chord which is 8 em long. The radius
of the circle is.5cm long. Sketch the diagram and
calculate the angle subtended by the chord at the
center of the cirele. [2603 PI #20]

2. A chordis 6 cm away from the center of a circle. If
the chord is 16cm long, calculate the radius of the
circle. [2004 P1 #13]

3. A chord of a circle center O is 8.4cm long. If the
radius of the circle is 7cm, sketch the diagram and
calculate the distance of the chord from the center
of the circle. [2005 PT #17]

4. An arc of a citcle subtends an angle of 54° at the
center. If the arc is 9cm long, calculate the
circumference of the circle. [2008 P2 #3b]

5. Figure 1 shows a circle KLM center O. the
diameter KM=15cm and chord KL=12cm. E is a

point on LM.

If OE is perpendicular to the chord LM calculate
the length of EM. [2010 P1 #21]

6. Figure 2 shows a circic AYBX centerO. XY cuts
AB at C such that angle ACY=90"

|

Bom Som

If OC =8cm and CY = 9cm, calculate the length
of AB. {2012 P1 #12]

19




10.

Figure 3 shows of a circle centre O. Lines AB and
chords, AB

BC =2x.0Q= 4cm

and OP= 6cm .

arc

Find BC in terms of x. [2013 P1#6]

Figure 4 shows a circle ABCD centre 0. AB
=16cm. CD=10cm and OM=5cm

\)

e

ey
o

€ Scmy —> !

I.
P
r

- =,
P L NS

o, B FALEM
.
e

Calcuiate length of ON. [2614 P1 #9]

A circle has 2 chords PQ and RS. The chord PQ is
12 cm long and 4 cm from the centre of the circle.
Given that RS is 7 ¢m from the cenire of the circle,
calculate the length of RS, leaving your answer in

surd form. 2017 PI #7]

A chord of a circle of radius 6cm s 4cm away from
the centre. Calculate the length of the chord, giving

your answer correct {o one decimal place.
[2015 PT #10]

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 088761 6933. To order
in bulk, email: mscemodelmath@gmail.com.

CIRCLE GEOMETRY i-CHORDS SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

{1. Figure § showsa circle ABC with centre O, OD is

perpendicular 0 chord AB. Line AOC 15 a
diameter.

7 em

£ AC =17 c¢m and AB=8 ¢m, calculate the lengih
of OD. 2016 PI #7]

3. A chord AB of a circle is 3.6 cm from the center O

of the circle. If the radius of the circle 1s 6 cm iong.
calculate the length of the chord AB. 201 9 P1 #5]

20




CIRCLE GEOMETRY I-CHORDS

1. [2003 PI #20]

8

Need to find ZAOB

AX=XB (. from centre bisects chord)
. Scm

AX = ¥ =4cm

Cos LOAX = 22 =
40

=08
Z0AX =Cos™ 0.8,

LOAX =36.87°
In AAOB

0A=0B {radii)

So. ZOBA=3687" (£ opp. equal sides)

Thus. ZAQC +2(36.877) =180 (Lsum of ad)
LA0C =18G° = 73.74°

LA0C =106.26°
" The angle subtended by the chord ar the center

is 106° (to the nearest degree).

4
5

. [2004 P1 #13]

Let AB be a chord and OX be the distance from

the center.
" LeiOX L AB.

we need to find a radius OA
now = ¥ x 16cm ( L line from center bisects
chord)

= §em

0A2 = OX*+ AX? (Pythagoras theorem)
=6+ §2
=36+64

=100
5 OA = 160

~radius= 10cm

SOLUTIONS.

MSCE MODEL ANSWERS BY TOPIC

3. {2005 P1#17]

Construction: join OX: let OX be 1 AB
8.2cm (Lfrom center 0 a

AX = =4 Dem

chord bisects the chord)

OX* =04 - 4X° (Pvrliagoras theorent)

=77 -4
=44-17.64
= 31.36

=X =+/3136 gun=5.6cm
- the distance of the chord from the cenier of the
circle 15 3.6¢cm.

4. [2008 P2 #3b]

9cm

Arc length is a portion of the circumference
(C). The circumference covers 360°.

We use proportions.

Let x =360

But Arc AB =54°

Dividing the two, we get:

x 360°
AR 5%
x 30
9 84
x= x%‘l
x=3x20
x =060
Hence, the circumference of the circle is
60cm. |
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BC* =17 -8
5. [2010 P1 #21] BC? =225
BC=15
BC = AC (line from centre L to chord bisects it)
AB=15%x2
=30cm

7. [2013 P1#6]

In AKLM,
ZKIM =90° (/£ in a semi-circle)
Using Pythagoras Theoremn,
K+ LM? =KM®
LM? =KM* — KL
IM? =157 -12°
LM* =225-144 1 _
, - PB=—AB ( L OP bisects chord AB)
LM* =38l 2
LM =481 ' PB =é—(2x) =X
LM =9cm _ _ _
Since OE L LM (given) In AOPB, .
OR? = OP? + PB* (Pythagoras
EM = lLM ( L from centre bisects chord) s (Pythagoras)
2 OB? = 6" +x°
EM :—l—xgcm 082'2364‘)(2
2 In AOQB,
EM =4.5cm OB’ = 0Q* +BQ® (Pythagoras)
OB* =4+ BQ’
6. [2012 P1 #12] 36 +x> =16+ BQ* (from AOPB)
4 ¥? +36-16=BQ’
x* +20= B0’
- '
. o e BO=~x"+20
*’Ym - But BQ = %_BC (L OQ bisects chord BC)
Thus, 2B0 = BC
B:
2x+fx*+20 = BC
Given OC = 8cm, CY =%cm and LACY=90"
. . -.in terms of x, BC =2~ x* +20
Construction: Join BO-
04=0Y (radii)
5 0A=8+9=17cm (given)

InAOBC,
BC =BO* - 0C* (Pythagoras)
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{2014 P1 #9]

1

MB= —Fl; xlécm = 8cm
- Similarly,

CN::%CD ( L ON bisects chord CD)
N = %x 10cm = 5cm

In AsMBO and NOC

OM =NC=5cm

OB =0C (radii)

ZBMO = LONC (r1.£5)

5 ABMO = AONC (RHS)

2. ON =8cm (corr.sides of = As)

MB = 4B (L. OM bisects chord AB)

2017 P1 #7]

8

= bem

ox = %PQ = %(12) ( L OX bisects PQ)

i0.

MSCE MODEL ANSWERS BY TOPIC

0Q = OS(radii)

.08 =~/52

In AQYS,£0YS=90° (L from centre)
OY? +Y8* = OS? (Pythagoras theorem)
Y$* =08 - 07’

rs* = (V52) ~(7)

Y§? =52 -49

YS =3

But ¥§ = -;»RS(_L OY bisects RS)

RS =2¥§

= 2\5011?

2015 P1 #10]

0

N

Let OX L AB

in AOBC

OB’ = OX* + XB*( pythagoras theorem)
6° =4" + XB*

36=XB"+16

XB* =36-16

XB* =20

XB =+20

XB=44472

XB=4472cm

3"/""

But XB = %AB ( L OX bisects chord 4B)

Thus, 4B =2XB

AB =2(4.472)
AB=8.944
AB =8.9cm (to 1.dec.place)

03
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SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

11. 2016 PY #7]

AD%AB

(L OD bisects chord AB)
AD = —%(8) =4dem

AQ = %'x AC (radz'us =§dz‘ame:er)

AQ =8.5¢cm
In AAQD,
AQ? = 0D? + AD*  pythagoras) |
OD* = AQ* —AD?
oD* =(8.5) —(4)
=72.25-16
OD = 7225-16
=56.25

=7.5cm

12. {2019 PI #5]

i_et the chord be AB and M be the midpoint of AB
OM L AB (OM from centre bisects AB)
- AAOM is right angted

AM? = A0* - MO? (pythagoras)

AM? = 6* —(3.6)’

AM =J36-12.96

AM=+23.04

AM=4.8cm

AB=2(A4M ) (M is midpoint)
AB=2(4.8}

AB=9.6cm
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ALGEBRAIC FRACTIONS

QUESTIONS

W

T ALGEBRAIC FRACTIONS '

Learning Objectives

By the end of the chapter, a student must be abie
to:

» express fractions to their lowest term.
> simpiifv algebraic fractions.

Chapter Highlights

Algebraic fractions are simply fractions with a
_quadratc expression in. the numerator or
" denominator, or both. Tn dealing with quadrartic
fractions, we will use knowledge on factorization.

. We should be able to simplify the
- numerator and denominator by factorization and
expressing the fraction in its lowest term by

" subfraction numerical fractions: where we find the
. common denominator (usually a product of the

Express — . as a single fraction.
x'—x-2 x+1
[2003 PI #10}
Express —— 2, m+3 as a single fraction at its
m-3 m+
owest term [2004 PY #16]
Express 1——— — = as a single fraction in its
X X
implest form [2004 P1 #8a}
2 2
o X Y
Simplify — : [2005 P1 #4]
Xy
Simplify to the lowest term, X 2 ,.x .
xm=3x+2 x-1
[2005 P2 #1a]
s 3x+6 .
Simplify —r [2006 P1#1]
X +x-2

=

8.

11

13.

14,

15.

16.

17.

18.

19.

20,

25

MSCE MODEL ANSWERS BY TOPIC
Simplify o {2007 PL#10|
a—b a+.b
dx” —2x r(2. -1
Simplify - [2007 P2 #10a]
x—2: x =5x+6
o L ,
Simplify 5 m . . {2008 P2 #2aj
- x _
0. Simplify - [2008 P1 #3]
R
_ 2
Simplify &= — ‘d;’] : [2010 P1 #15]
. Simplify -2 Y74 [2010 PII £63]
v+a v--da
. 6
Simplify —— . [2011 PI.#8]
m+2 mErm-—2
: y-1
Simplify—— [2012 P1 #3]
y(y+2)
Simplify ——— ¢~ (2012 P2 #8a]
+3 -9
+2a+2b+b -1
Simplify 2529 L
v+2 2 y+2
[2013 P2 #2h]
Simplify - il [2014 P1 #3]
IETI1]
P 2 2 <sar2
+2 +1
Solve the equation =2
] b
[2020 P1 #10a]
—12xy° _
Simmplify 2 120 {2017 PII #2a]
' 1+2y
Express PfC] _ax! as a single fraction in its
Pq gl
simplest form. [2015 PII #2b]
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(y=3)(y—2) [y—

2
. . 3
21. Simphify - ] }
y

y
[2016 PII #2a]

x Tx—35
y-7 x —12x+35

22. Simplify [2018 P1#5]

2x 1 . .
23. Express ———+ as a single fraction in the
-1 1-x
lowest form. [2018 PI1 #17]
o 3 9
24. Simplify Y (2019 PII #la]

3xry 3xp+ )
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[2003 P1 #10]
1 )
¥-x-2 x+l
1 1 N ‘

o= v - T (factorizing denominator)
e (Cr))

(x+1){x—2)
Lt

(x+D(x~-2)

SOLUTIONS

12004 PI #16]

i m+2
(m +2)(m=2)+{m —3)(m+3)
| (m—3)(m+2)

lmz —22+m? =37
| (m-—3)(m+2)
- mm —4-9
(m-3){(m+2)

2m*—13

(difference of two squares)

(simplifying)

_.w;_'x—l
x(x -~ (x-1)-x{x-2)

(cann,_rron denominator)

Pex—xsl-xt42x
x(x-1)
XF=2x+1-x" +2x
x(x—1)
-x* 2%+ 2x+1
x(x—l’)

MSCE MODEL ANSWERS BY TOPIC

4. [2005 P1 #4]
Cxioy
Cxtay
_(xrr)(x-y)

x{x=y)
Xty
- X

(difference of two squares)

5. [2005 P2 #1a)

. x¥x=2 X

¥-3x32  x-1

x—2 x -1

S <

XU -3x4+2  x (flipping fraction when
dividing)

x--2 x—1 .

= : X {factoring out the

(x-2)(x-1) x
denominalor)

=L (cancelling out common terms)
X

6. 2006 1 #1]
3x+6

=——"——— (faclorize the denominator)

(x—1)(x+2)
3 (x+2)
T (x=D{x+2)
3
v-1

7. [2007 PI #10]

1 I
= +
a-b a+b

_ Ha+bd)+{a-b)
T {a+b)a-b)
_a+b+a-b
_{a+b)(a—b)
_a+a+b-b
" (a+bXa-b)
B 2a

- (a+b)a—b)

comimon denominator

simplifying terms

27
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8. [2007 P2 #10a] 12. [2010 P11 #6a}
v—a v+dad
4A - 2 - x(2x-1) = -
v+ag v—d

L ome (r-a)r-a)-[(r+a)(r+a)]

= X eI (flipping fractions) (v - a) (v _ a)
2y I 2
2x(2x 1) (x —2)(x~3) (factorising) . Vi —va—vat+da [v +va+vat+a ]
x—2 x(2x~1) (v+a)(v—a)
=2x(x=3) Vv -2va+ad =V —2va—-a’
=2 —3) (v+a)(v-a)
9. [2008 P2 #2a) _ A
1 1 (v+ a) (v— a)
= -1
x x+2Y —4va
_(x+2p)—x-x(x+2) (v+a)(v-a)
x(x+2y)
= — b7, 6
x(x+2y) = -
ey 2 m+2  (m+2)(m—1)
_ZYZX T2 | m(m—1)—6
x(x+2y) =
(m+2)(m-1)
10. (2008 P1#3] o -m=6
s W | (m + 2)am - 1)
x  x-1 _
_(x- 1)(Cx + 1)_2‘7 Mi}_) (factorizing numerator)
(dlfference of two squares) (m+2)(m—1)
x
(m 3)
ZE(—JEIiQ (m—=1)
=x(x+1)
14, [2012 P143)
1]. 12010 P1 #15] 3yt
1 o y yr+2)
e _3p+2)-(-D
° [ Y
_T(d-1) = 3(2d +1) -
R 21 _3yt6-y+l
_7d~7 — 6d—3 _ Wy+2)
= i (Arrange like terms together) oy+ 7
_7d—6d4-7-3 ¥y +2)
21
_d-10
21
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5. [2012 P2 #8a]
factorising 1> — 9 as (£ + 3)(# - 3)

SOLUTIONS

5 3(1-3)
1+3 (+3)(t-3)
S .3

1+3 (43

5-3

{43

i+3

[2013 P2 #2b]

_ay+2a+2b+by ¥ -1
y+2

2y+2
. ay+2a+2b+by xm' fraction )
_ {(y+1){y=1)-wdiff of 2 sqrs
ya+b)+2(a+b) 2(y+1)

y+2 (y+1}{v-1)
=(y+2)('a+b)x 2
(r+2)  (»-1)
2(a+b)

-1

y+2

2014 P1#3]

K a
a—2 24 —da-a+2
3at a
5_ _a~.272a(a-2)—1(a—-2)
3 a
a-2 (2a-1)(a-2)
3¢*  (2a-1)(a—2)
d—ZX a

(factoring denominator)

(grouping terms}

(flipping fractions)

2017 PII #2a]

* 3xy-12xy°
1+2y

3xy (1 —4y° )

(taking out coramon factor)
1+2y

MSCE MODEL ANSWERS BY TOPIC

(difference of 2sqrs)

1+Zy
=3xy(1-2y)

19. [2020 P1 #10a]

Syr2_y+l
v+l Y
y(5y+ 2)=(y+1) (y+1) Expand both sides

5y’ +2y=y(y+1)+1(y+1)
5y% +2y = y* + 2y +1 (group like terms)

(cross multiply)

S5y*+2y—-2y—-y*—-1=0
4y* -1=0 (dif of two squares)
(2y+1)(2y-1)=0
Either (2y+1)=0o0r (2y—-1)=0
2y=-lor2y=1
y_ A, w1
2 2 2 2
1

1
Ly=-——o0ry=-—
Y 2 g 2

To buy or place an order for this book, kindiy call
or whatsapp 0995822298 or 0887616933, To order
in bulk, email; mscemodelmath{@gmail.com.

20, 2015 PH #2b]

prg_gt!
pq g1
_(p+a)-plg+1)
rgt
_Ip+itg—pg—pt
pgt
_lpopiria—pg (since pt = fp, they cancel out)
rqt '
_fg-pg
pyi
_g(t-p)
pqt
I—p

pt
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22,

23,

SOLUTIONS

ALGEBRAIC FRACTIONS
[2016 PII #2a) 24, [2019 PI #1a] "‘

(r-3)r-2) (r-3)
- ¥ { y }
_(y-3)-2) -3

= * 3

Y Y

— . — . 2
W D=2, 2 —_(flipping fractions)
y (y-3)

:M(J"'z)x yz
b4 (=3 (y-3)

_y-2?)
(»-3)
(2018 P1 #3]
X 7x—35

.x-’f axz ~12x+35

= 70 =5) (factorizing denominator)
x—7 (x=T)x-5)

- - 3 - (canceling (x ~5)} -

x—7
=1

[2018 P11 #17]

2x 1
_.I-_..-_—
-1 l-=x

2x 1

T D) (x—1) T

2x 1

G-y (-1
2x - {x+1)
(x—l—l')(x—l)
_ 2x—-x-1
(x+1)(x—1)

x—1

GG )

(317 (x+1)

1

— e

x+1

3ty ¥ (3x+7)

MSCE MODEL ANSWERS BY TOPIC

P

3 9y

3x . 9y

3x+y T 3x+y

1 3yt '
”}f M (flipping fractions)

X

A | %z
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QUESTIONS

hapter Highlights
gts are a collection of distri¢t objects. To solve the
problems in this chapter, we are required to have
Jknowledge on ‘set language’. Set language consists
‘of various words that enable us to identity and
" represent  elements,  union, infersection,
- compliments of sets etc.

Symbols used in set language

o AUB {The union of sef-A and B)
o AnB (The intersection of set A and B)
+ 1n(4) (Number of elements in set A)
« A

e AcH
o AaxB
» I

(the compliment of set A)
(4 is a subset of B}
{4 is not a subset of B)

{empty set)

portant formuia

(AU B) =n(A)+n(B)~n(AnB).

With this formula, the needed term can be obtained
changing the subject of the formula.

enn diagram with three variables

A=atbtetd Only A=a
B=gtbtctf Only B=g
C=d+cifte Only C=e

A and B only =b+c
Elements in A , Band C=¢

Band C only =c4f and A and C only = c+d

2

MSCE MODEL ANSWERS BY TOPIC

The universal set (&)= {10, 20, 30, 40, 50, 60, 703,

A={10,30, 60} and B={20,40, 50}, evaluate
A'nB. [2003-PP1 #5]

A class of 50 students wrote tests in Mathematics,
Biology and physical science. The results of the
tests were as follows:

e 12 passed Mathematics and Physical science

» 19 passed Mathcmatics and Biology

o 17 passed Biologv and Physical Science

e 2 passed Physical Science only

e  5'passed Mathematics only

e 6 passed Biology only

If 5 students failed all the three subjects and x
passed all the subjects, use venn-diagram to
calculate the value of x. [2003 P2#11b]

Given that the universal set &
={11,14,15,17,18,20,23,26}, set
X={11,14,15,17.18, 20} and sct

Y={15,17,18,20,23,26}. Find X'UY".
[2004 PI #22]

Given that X = {11, 12, 15,17}
Y = {1}, 15, 17,19, 20} and
Z=4{11,17,21}

i. Show the three sets on a venn diagram

ii. Find n(X Y Z). [2004 PTI #9a]

Given that {a,c.ehilmstw} is a universal set
and Y={a.c,e,h,i,m,s}. Findn (.Y ') .
[2005 P1#5]

Given that A, B and C are sets,
a. Draw a venn diagram and shade the region

representing A'NB'NC. _
b. Find n(ANBNC), if nf(AUB)=8 and
n{AUBUC)=12. [2005 PIT #11b]

Figure 1, shows a Venn diagram representing set
of all numbers (N), set of even numbers (E}, set of
odd numbers (Q) and set of prime numbezs (P).
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10,

SETS

=N

Copy the Venn diagram and place the numbers .li- ,

2, 6,9 and 13 in the right places. (2006 P1 #15]
A church congregation has a youth group and
music group. There are 400 people in the
congregation out of which 40 people belong to both
the youth group-and the rousic group. There are 60
members who belong to the youth group only while
220 belong to neither the youth group nor IBUSIC
group.
i  Draw a venn diagram illustrating this
information. o
ii.  Calculate the number of people-who belong
to the music group only.  [2006 PII #9a]

Figure 2 isa Venn diagram showing the aumber of
clements in sets R, S and universal set &.

§

R _ h

2p_

¥ 5 (RUS) = 29, calculate the vatue of p'.

{2007 PI #8]

Given that the universal set &= {11, 12, 13, 14, 15,
16, 17, 18, and 19}, Set B= {numbers greater than
16} and set C= [multiples of 3}. Find the elements

of}

i SetB
i, Set C
iti.  Set(BUC).
[2007 PII #6a]

QUESTIONS

L1

12.

13.

14.

15.

MSCE MODEL ANSWERS BY TOPIC

At Mpini secondary school, 72 students like
watching football, 64 like watching basketball and
62 like watching netball; 18 like watching football
and basketball, 24 like watching netball and
football and 20 like watching basketball and
netball, 8 students like watching ail three games
‘and 56 don’t like watching any game.
i Draw a Venn diagram representing this

information
4. From the Venn diagram, calculate number of
students at the school. [2008 P2 #5b]

Given that n(x) =18, n(y) =24 and n(xUy)
= 40. Find #{x "y} [2008 P1 #18]

Given that X={a, ¢}; Y={b, ¢, d, e} and Z={c,4d, e,
£}, find (XUY) N Z. [2010 P1#2]

In a form four class, students learn French, Latin
and history. 20 stadents leam French, 55 students
lcarn latin and 37 students learn history. 7 students
learn French and latin only, 5 leamn Latin and
history only, 2 learn French and history only. 10 do
fot learn any of these subjects while X students
learn all the three subjects in the ¢lass. If there are
100 students in the class:
{  Draw a venn diagram to present this
information '
ii. Use your venn diagram to calculate the
number of students who learn latin only.
{2016 PII #10b}

Figure 3 shows.a Venn diagram.

In the Venn diagram,

& = {girls in form three}
N={girls that play netball}
V={girls that play volleyball}

Given that there are 21 girls in the class, find how
many girls play both netball and volleyball.
[2011 PL#11]
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ava

Find A'U (B C). {2011 PII #11b]

Given that P and @ are two sets such that
n(PuQ)=37, n(P)=30, and n (PmQ)=35,
find n{() - (2012 P1#13]

a class of 50 students, each of the student ate at
st one of the following types of fruits:
B_aminas-, mango and orange: It was found that:
(v+1) students ate all the three types of fruits
9 students ate mangoes and oranges only
" 8§ students ate bananas and mangoes only
- 5 smidents ate bananas and oranges only
~ x students ate bananas only

(x-1) students ate mangoes only

(x+4) students ate oranges onty.

- Hjustrate the information using a Venn diagram.
<nd the number of students who ate mangoes.
[2012 P2 #9Db]

ven that & = {1,2,3,4,5,6,7.8},
{1,2,3, 7} and B={3,4,5,6,7}, draw a venn

gram to illustrate this information.
[2013 P1 #7]

"I."o'buy or place an order for this boqk,_'kindly:cai!
or whatsapp 0995822298 or 0887616933, To order
bulk, email: mscemodelmath@gmail.com.

22.

23.

24,

MSCE MQDEL ANSWERS BY TOPIC

igure 4 Shows a Venn diagram of sets A, B and  20. There arc 60 vitamin pills which contains at least

one of the following vitamins: A, B and C.
- 12 pills contain vitamin A only:

» 7 pills contain vitamin B only.

» 11 pills contain vitamin C only

« 6 pills contain all the three vitamins.
en(BnCnd)=x
en{(AdnCnB)=2x

. n(AmBﬁC')zﬁx

Using a Venn diagram, calculate the number of

pills which contain Vitamin A.
[2013 P2 #10b)

. Given that the universal set & = {I, 2.3,4,6, 9} ,

set A and B are subsets of & such that A=

{even numbers} and B={perfect squares}.

Find n(4B) . [2014 P1 48]

Given that A and B are sets such that n(4) =12,
n(B)=15 and n(A~B)=x ,find n(4’ v B')

in terms of X

Given that p= {1,3,6,7,9,15,17,18,19,22,24}

M={3,15,18,19}, N={1,6,7,18;24} and

P={3,6,15,19,24} . FindM UN~ P.
{2017 PII #4a)

In a class of 55 students , 36 drink tea, 18 drink
coffee and 10 neither . If the number of students
who drink both tea-and coffee is X, draw a Venn
diagram and use it to find the value of x.

[2015 PT #7]

. Given that

p=1{1,4,5,9,10,16,17,19,23,25,32,36,45} , sets A

and G ar¢ subset of g such that:

Az{r-:4<r<25} and

G ={x:xisanodd number},find AnG.
[2015 PII #5a]

[2014 PII #4a] - -
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26. Figure 5 is a Venn diagram showing elements in  30. Ina class, 40 students were asked to choose
set K and set L. among agriculture, Home economics and
Geography.
» 8 students chose all 8 subjects
o 7 students chose Agriculture and Home
Economics only.
s 4 students chose agriculture and
Geography ouly.
¢ 2 students chose Home Economics and
Geography only
« 10 students chose geography only.
» x-1chose Agriculture only.
e ¥ student chose Home Economics only.

Find (KU Ly U(xn Iy. [2016 PT #15] a) Present this information in a Venn diagram.
b) Use the Venn diagram to calculate the
27. Given that r(u) =60, n(L)=44, n(R) =34, number of students took Agriculture only.
and n(LUR) = 6. Cafculate 7(L A R). [2019 PH #12]
[2016 P11 #10a)

28. Figure 6 is a Venn diagram showing number of
clements of sets A, B-and C.

(AB

c

If n(Aw Bw C) = 30, calculate the value of 71.
[2018 P1 #7]

29. Giventhatp={a, b, ¢, d, e, £, g}, set P and Q are
subsets of p such that P = {a, b, ¢, ¢} and Q = {a,

b, d, e}, find PP MQ). '
[2018 PII #5]
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2003 PP1 #5]
viven & = {10,20,30,40,50,60, 70},

A=1{10,30,60}, B = {20,40,50}
A= {20,40,50,70}
B = {20,40,50}

A' B consists of all the elements that are found
nA'and B.

2003 P2#11b]

‘he Venn diagram will look as follows:

Let M be the number of students that passed
mathematics. - _
ei B be the number of students that passed
iology.

et P be the number of students that passed
hysics.

i

" We arc given that the total number of students

who wrote the test = 50,

ut from the Venn diagram, total number of

tadents who write the test =

x+(12-x}+(19~x) + (17 -x)+5+2+6+5
—x+12-x+19-x+17—x+5+2+6+5=50
Now arranging like terms together:

x—3x+66=50= 2x=50-66
' (divide by— 2 both sides)

MSCE MODEL ANSWERS BY TOPIC
Z—{11, 14, 15,17, 18,20, 23,26} .,
X = {11, 14, 15, 17, 18, 20}
Y ={15, 17, 18,20, 23, 26}
X'={23,26} (elementsnotin X")
Y'={l11,14} (elementsnotinY)
X'w¥ ={11,14,23,26}

. A' B = {20, 40, 50}. 4.

three sets: 11 and 17.

[2004 PII #9a]

i. Start with inserting elements found in alt

Then inset those found in pairs of sets only i.e put
15in the space where X intersect ¥ only.

Then in the space where the set doen't intersect with
an other set, insert numbers found only in the set:
12 in X only, 19 and 20 i ¥ only and 21 in Z only

ii. 7{ XNYNZ) is the counting of individual
elements in the intersection of the threc sets.
XNynz={11,17}

A{XMYNZ) = 2 elements.

Y—X—x—-Xx+12+419+17+5+2+6+5=50 3.

[2005 P1 #5]

Given that &€ = {a,c,¢,h,i,/,m,s,t, w}

And Y = {a,c,e, h,i,m,s}

Y’ = {{,¢,m} (Elements not in y)

Son(Y} =3 (Count individual members of Y")

[2005 PTI # 11b]

To carefully detect the region, we start with
shading A'with horizontal lines, then shade
B’ with vertical lines. The region A" B’ is
the region forming boxes.




7.

8.

tEmmun i RN

SETS

N

T
T
3
L}
1
o oL
T
1
L
L

T
I

Then check which of the region 4" B"
intersects with set C to find A’ B "~
4 B

ii, From the shaded region, we can clearly see
that n{4~BNC) =n(4AUBu C)—n(4 UB)

—n{ ArBC)=12-8
n(A‘r‘\B'PC) =4

SOLUTIONS

[2006 P1 #15]

[2006 P11 #9a]

Let £ be the total number of people in the
congregation. We are given that £=400.

Let Y = Set of people in the youth group,

M = Set of people in the music group-

VM is the number of people that belong to both
the youth group and the music group.

= YNM =40 (given)

The Venn diagram will be as follows:

10.

MSCE MODEL ANSWERS BY TOPIC

¥ M

220

I et x represent the number of peaple who belong
to mustc group only.

= x -+ 40 + 60 + 220 = 400

= x + 320 =400

= x = 80

~ 80 people belong to the music group only.

[2007 P1 #8]

AR S)=29

n(RuS)=4p+(7-p)+16

= 4p+(1-p)+16=29

3p+23=29 =>3p=29-123
3p _6

i_...—__
3 3

Lp=2

[2007 PII #6a]
Given & ={1 1,12.,13,1-4,15,_16,}7,18,19}

Given that B = {numbers greater than 1 6}
) = B={17,18,19)

Given that = {multiple of 3}

i) = C=1{12,1518}

H) = BUC)={12,1517,18,19)

S (BUO)'={1}, 13,14,16} (what is notin &)

11.

[2008 PII #5b}

i. Let F represent the set of students who like
watching football ’

Ict B represent the sct of students who like
watching basketball.

T.ct N be the set of students who like watching
netball.

- Start with 8 who watch all

-B and N only =20 - 8§ =12

-F and N only =24 - § =16

-Band F only =18 -8 =10

Then

B only = 64 — (12+8+10) = 34

F only =72 - (16+8+10) = 38

N only = 62 — (16+8+12) = 26
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F B

(NN

N

56

From the Venn diagram, we calculate the.
umber of students at the school:
8+10+8+16+34+12+26+56 =200

‘There are 200 students at the school.

now: n(x »=n(x)+n(y)-nlxny)
A0 =18+ 24— n(xNy)
0-18-24=—n{xy)

~n(xry) ‘

=n(xmy)

n(xny)=2

2010 P1 #2)

. énX:{a_, e}; Y={b,c, d, e}
(Xw¥)={ab,cd, e}

AndZ ={c, d, e, f}

(X UY)nZ =1{c,d,e)

ench
t 1 represent the set of students who learn

it H represent the set of students who learn
story.
ose who learn French only:
20-(7+x+2)=11-x.

ose who learn Lafin only:
—(T+x+5)=43-x
ose who leamn History only:
(5+x+2)=30-x

SOLUTIONS

15.

MSCE MODEL ANSWERS BY TOPIC
£=100 -

ii. We should first find the value of x:
We are given that there are 100 students in

the class.

Using the Venn diagram, number of students
=(43-x}+(11-x}+(30—x)+7+5+2+10+ +x
=108 —2x

=108 -2x =100

=108 ~-100 = 2x

= 2x = 8(divide 2 both sides)

=>x=4
From the Venn diagram, number of students
learning Latin only= 43-x

=43-4

=39.

[2011 PI#11]
‘We are given that & =21
From the Venn diagram,
E=2x+2x+1+x+10
= 5x+11=21=>5x=21-11
=5 =10
Sx=2 )
From Venn diagram girls playing both netball
and volleyball = 2x +1
=2(2)+1
=5
.5 girls play both netball and volleyball.
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ii.

16.

17.

18.

SETS SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

{2011 PII #11b] From the Venn diagram, number of Students who
From the Venn diagram £={5,7,3,4,2,12,9} mangoes is =8+0+x+1+% -1
Substitufing x,

A={2,357},

‘ ‘ = §+ 9 +6+1+ 6-1=29
A'={4,9,12} (elementsnot in Abut in £) .29 students ate margoes in the class.
B={2,3,4,12},C={2,4,7,9}

' 19. [2013 P1 #7
= BrC={2,4} [ }

AVBAC) = {2,4, 9,12} Below is the Venn diggram:

12012 P1 #13]

We know that (P Q) = #(P) +n(Q) —a(P Q)
Given that n(Pw Q) =37, n(P) =30,
n(PMQ)=3. |
#(Q)=n®uQ)-n@)+nPnQ)
#(Q)=37-30+5

~a(Q)=12 20. [2013 P2 #10b]
=60

[2012 P2 #9b] A B

Let B be the set of students who ate Bananas
Let M be the set of students who ate Mangoes
Let O be the set of students who ate Oranges

A
i. v
— oY

We are given that there are 60pills
From the Venn diagramn total pills =

We are given that the total number of students 6+x+2x+3x+12+7+11=6x+36
=50. = 6x+36=60  =36x=60-36
Using the Venn diagram, the total number of — 6 = 24
student =x+8+x—1+5+x+1+9+x+4. ]
_ 6x 24
= 4x 426 6 6
= 4x+26=50 »>x=4
4x =50—26 Venn diagram shows number of pilis
4x = 24(divide both sides by 4) containing vitamin 4 =12+ 6+3x+2x
x=6 =18+5x
i =18+ 5(4)
=38

.38 pills contain vitamins A.
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‘2014 P1 #8]

Given that& = {1,2,3,4,6,9},
A={Even numbers}
= A=1{2,4,6}
B = {Perfect squares}
= B={1, 4, 9}
AnB={4}

(AnB) =11,2,3,6,9

X

n(A):12,-n(B):15,n(AﬂB)

i{4") =15—x (number of elements cutside 4)
(B)=12-x
(4w B)=n(4")+n(B)
=(15-x) +({12-x)
n{d'UB)=15+12-x—x
n(d'uB)=27-2x

(number of elements outside B}

017 PII #4a]

- Given ¢ =11,3,6,7,9,15,17,18,19,22,24},

M=(3,15,18,19},
\={1,6,7,18,24} = N' = {3,9,15,17,19,22}
MuwN={3,9,15,17,18,19,22}

MSCE MODEL ANSWERS BY TOPIC
10+(36—x)+x+(18—x) =557
104+364+18—x+x—x=235
64-x=55
x=064—-55
x=9
.9 students drink both tea and coffee

25. [2015 PII #5a]

#=1{1,4,5,9,10,16,17,19,23,25,32, 36,45}
A ={r:4<r<25

= 4={5,9,10,16,17,19,23}

and G ={x: x is an odd number},

G ={1,5,9,17.,19, 23,25,45}
AnG=1{5,9,17,19,23}

26. [2016 PI #15]

KowlL=1{134,657.9}
LKLY =1} (empty set)
KnL={56}
(&KLY ={1,3,4,7,9
(K ULYO(KNL) ={13,4,7,9%

27. {2016 PYL #10a]

p= 60

L R

Let#(LAR) bex

Given that 1=60.

Also from Venn diagram:
p=6+(44-x)+x+(34-x)
6+ 44 +34+x—x—x =60
84— x =60

x=84—-60

x=24

sn{LR)y=24.
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28, [2018 P1 #7] 5. Number of students who took Agriculture onl
(AuBv C) =30................(glven) First, solve for x as follows:
from the Venn diagram, (x+1)+x+10+7+2+4+8=40
(AUBUC)=T+6+m+5+3+2+2 2x+32=40
=25+m....(from the venn diagram) 2x=40-32
= 25+m =30 2x=8
m=30-25 Zx £
sm=5 - Z -z
x=4
29. [2018 PH #5] Students who took Agriculture only
To find PU(P'" Q) x 4]
p={ab.cd.ef.g} =4+1
P={a,b,c, e} and Q={a,b,d e} =5
P :_{d, £, g} | .5 students took Agriculture only
S P'nQ={d}

L PU(P' Q) ={a,b,c,d, e}

30. [2019 P11 #12]
a. The Venn diagram

=40
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MAPPING AND FUNCTIONS

CH?

~ MAPPING AND FUNCTIONS

Chapter Highlights

In mapping and functions, we bave to be
familiar with the relations that exist between the
domain and range. The domain and range are
sets of input and output values respectively.
Mapping and function gencrally deals with a
special relation between two sets that connects

each meémber of the domain to only onc element.

in the range. Functions will be denoted as f (.1)
,g(x), h(x) ec.

To safely attempt the problems in this section,
students require knowledge from topics such as
Sets and Subject of the formula. The problems
below require us to find either the range or
domain given the other. We shail also be
required to evaluate functions at some given
values or solve for missing values in some
functions.

Given that f(x)=x"—x, calculate f(=2).
[2003 P #1]

2. InFigure 1, the function f :x —x?~2x—1is
defined on the domain {-1, 0, 1, 2}.

Copy and complete the mapping diagram for the
function.

Domain

Range

3

[2003 PP II #3a]

3x
. Given that g(x)=
a 8 x+1

calculate the value of

x when g(x)=2. [2004 P1#3]
: 3x e
. IF f(x)= , find f{-a) in its simplest
Sx—a '
form. [2004 P2#1a]

The function y=2-+x has the range {3,6}. Find
its domain. [2005 P1#6]

QUESTIONS

10.

11.

12.

I3.

14,

15.

16.

MSCE MODEL ANSWERS BY TOPIC

The function f(x)= 2x-1 is defined on the
X

domain {-1, %, 2}. Draw the arrow diagram to
represent this function. [2005 PII #4b}

If f(x)=8°—6.Findf2/3).  [2006 P1#4]

Given that fIx) = x + 3 and f{2)=2 + x + g(x), to
find g(x). 12006 PI1 #1b]

The function f{x) m.3—’11- . Given that {-1, 0,

2} -is the domain. Find the range.
[2007 PI #4]

Given the function g(x) = dx—5and that g (2)
=], Find the value of d. [2007 PII #2a]

The image of a set {—1, 0} under function

ax* +b is {-'7, —-5} .caleulate the value of a.
2008 P2 #1a]

Figure 2 shows an amow diagram for the
funetion f(x)=2x-5

Domain

Calculate the values of m and 7z .
[2008 P1 #7]

The function f(¥) =3y +2. Given that {5} is

the range. Find the domain. [2010 P1 #4]
2

b4

Given that f() =-3—+ 1, calculate the values
of ywhen f(y)=4. " [2010 PII #3a
Given that g(x) :2Tx$+l ; findg(—1)in its
simplified form. [2011 P1 #2]

Given that g(x) =ax’ +bx , find the values

of g and bif g(1)=~1 and, g(3)=15.
[201} PII #3b}

41




17.

18.

19,

20,

21,

22.

23,

24,

23,

MAPPING AND FUNCTIONS
Given that f(x)=0bx+4 and f(4)=24,
find . [2012 P1#1)

Given that

h(p)= %
The function f(x) 18

f(x)= 3x” +3, calculate f(ﬁ)
(2013 P1#3]

h(x) = 2x+7 :

find p when
3x

12012 P2 #2b)

defined as

Given that f(x)= x*, find the value of X
when f(x)=/(2)}+19. (2013 P2 #3a]
To buy or place an order for this book, kindly

call or whatsapp 0995822298 or 0887616933,
To order in bulk, email:

mscemodeimath@gmail.com.

Figure 3 shows an amow diagram for the
function. [ (x)=3x+2

x £

Find the values of pand g.  [2014 P1#2}

Given that f(x) =9%, calculate f (%J

[2014 PII #1a]
. 1-2x .
Given that f{x)= 3 fnd f{-2).
12015 P #2]

Given. that f(x) =ax” +bx—1 ,f(-—l) =2,
and f('2) =5 find the value of @ and b .
{2015 PIL #2a}

Given the functions [ (x) =x*+5. calculatc

7 (2}4 ). [2016 P1#3]

QUESTIONS

26.

27.

28.

29.

30.

3L

32

33.

Caleulate the value ofa and the value of &.

MSCE MODEL ANSWERS BY TaPIC

Given that f(x)=%x’-land fix)=2,

find the values of x. [2016 PIX #1a]
. 1—
Given that f(x)= _3_x Evaluate f(-8).
| (2017 P1#2]
u-1
Given that g:u— , calculaie 4},
& 2u+3 § ( )
[2017 PI #1a]
Given that f(x) = > F;x calculate f(2) .
[2018 P1#2]
Figure 4 shows a function fix—> ax+b

)

x s

[2018 PII #15]

Given that h(x)=3x" and h(a +1)=3,
caleulate the value of 4. [2019 P1#2]
Given that f(1-x)=x+g(x)-2 and

g(x)=1-x,find £(2). [2020 Mock P #11)

Given that g(x) = w{i- , find the valuc of a if
—-X

g{3-u)= % . 2021 Mock PII #1a]
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[2003 P1 #1)

fy=x—x
J(@)=(2) ~(-2)
=-8+2

= -.-6

SOLUTIONS

[2003 PP II #32a]

Domain= {1, 0, 1, 2}
f@=x"-2x~-1

JED=(-1) -2(-1)-1

=l1+2~1
JO)y=0-2x0 —]
=0 -0 -1
Damain
— Range
[2004 P143]
Let g(x)=2, thenreplacing g(x) with 2
3x
We bave, 2=——
X+ 1

(substinning —a for x)

MSCE MODEL ANSWERS.BY TOPIC

t

To buy or place an order for this book, kindly
call or whatsapp 0995822298 or 0887616933,
To order in bulk, email:
mscemodelmath@gmail.com.

5. [2005 PI #6]

Range is.a set of outputs (3-values)
At p=3,
3=2+4+x
3—2=x

L x =4
b , Domain is {1, 4}

6. [2005 PII#4b]
Solving for range:

2{-1})-1 x &
f(ml).z__,(_,__)_.,_ 3

Sy = i _(1)-1

~the range is {3, 0, 1}

7. [2006 PI #4]

16954
:3[87—-6 since a% :@
=364 -6

=46
=7
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MAPPING AND FUNCTIONS

8. [2006 PII #1b] . Substituting (#) in ()
= fi2)=2+3 - T+5=a
p (55 ) @ a=12
But =2+ X+ gX
La=12andb=-5
22+x+e@=5 [both = f(2)]
g(x)=5-2-x
Lgx)=3-x 12. [2008 P1#7]
_ From the figure,
9. [2007 PL#4] -
1 £(6)=m andf(n) =1
Given f (x) = " domain {-1,9,2} Taking f(x)= 2x -5
Range: ' f6)=26)=5
_ 1 1 m=12-25
S~ = ——— == 2
I-n-1 -3-1 4 m =17 —)
S SN S S | \ —
f0= 3(0) -1 “o-1 -1 f@m)y=2(m)—3
1 11 2n-5=1
Sy —— ==
32)-1 6-1 5 =145
11 S . _
- Thy is{——,—L— -
erangcls{ ) 5} g =6
10. [2007 PI #2a] ﬁ/ n= i'/
g(xy=dx-5 n=3
to evaluate g{2): .m=7and n=3
2(2)=d(2)-5
1= 2d -3 (since g(?.) = 1) 13 [2010 P1 #4]
1+5=2d
A, f)=3y+2
_ Given range 15 5,
£ A 5=3y+2
d=3 5-2=3y
[1. [2008 P2 #la] 3y=3
let f(x) = ax’ +b y=1

F=D =a(=1) +b The domain is {1}

7 =a+b [Since f(-1) = Th..(d)
£(0) = a(0) +b

S5=0+b

5=b [Sincef(0)=~5]....(1)
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4. ]2010 PII #3a]

SOLUTIONS

. [2011 PI #2]
2(~1)

g-1)=

-——2+1

(SN s

6. [2011 PII #3b]
Given that g(x) = ax” + bx
g(l) = a(ly’ +5()

~l=a+& [Since g(1)=—1]

a+b=~1 .. )]
- g3)=a(3) +5(3)
 15=9a+3b  [Since g(3)=15]

Ja+b=5...
. from eqt(i); a=—-1-5b
substituting in (#),
3(-1-b)+b =5

(if) (dividing through by 3)
(i)

—(—+4)-1
a=4-1
=3
na=3and, b=-4

MSCE MODEL ANSWERS BY TOPIC

[ e — e e e
-

17. [2012 P1#1]
F(x)=bx+4
FfA)=b(4)+4
24=4b+4 [Sincef(4)=24]

24-4=4b
4 =120

b=
4

b=5

18. {2012 P2 #2b]
2(x+1)

Given that 2(x) =

2p+1

mp)=

__u2p+1
2 3p

3p=2(12p+1)
3p=4p+2
3p—4p=2
—p=2
Lp=-2

19. [2013 P1 #3]

B3
}=3(3)+3 Since (Va) =a

)=9+3

)
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20.

21,

22.

MAPPING AND FUNCTIONS SOLUTIONS
23, [2015 PI #2] o

(2013 P2 #3a]

fx)=x

f)=f(2)+19

o = f(2)+19  [both equal to f(x)]

¥ =2"+19

x*=8+19

=27

x=327
=

[2014 P1#2]
From the fig,

f(5)=pand flg)=5
f(x)=3x+2
£(5)=3(5)+2

p=15+2 [sincef('S)' = p}

p=17

fx)=3x+2

f(g)-=3g+2

5=3g+2 [since f(g)=5]
5-2=3q

3=3¢q

%j%’q

~p=1Tandg=1

12014 PII #1a]
f(x)=9"

7(2)=5"
= (\@)3 since a™" =Ad" _—.(.{/_5)'"

=3
=27

3

Atternatively; 9% = (32 )3;2 = 31“% =3*=27

24, [2015 PI1 #2a]

MSCE MODEL_-ANSWERS BY TOPIC

1—-2x
3—x |
7(-2)= ’—;;2—(%
F(2)=555
(=3

f(-2)=1

SN ——

f(x)=

f{x)=ox" +bx—1
Whenf (-1) =2
a(~1) -b-172
a—-b=2+1

ga-b= "5(1)
When f(2)=5

a(2) +b(2)-1=5
4a+2b=5+1
4a+2b=10

2t +b = B i)
Make  in equation {#) the subject and substitute in (i)
a5 3k B ()
Ja+b=3
2(3+b)tb=3

6+2b+b=3
3b=3-0
3b=-3

Substitute b = —1 in ()
a=3+b

a=3+-1

a=2

. Whena=2,b=-1
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5. [2016 P #3] 29. [2018 P1 #2]
fx)=x"+5  5-7x
1)) 4 s
=(24)+s fo==12
=2'+5 f(2)= if_l_i
=245 3
- ==
. 2016 PIT #1a]
f(x)zax —1 f(2)=-3
F(x)=2 | 30. 2018 PIL #15]
! f{x)=ax+b
o =12 f(=2)=—2a+b=—4
f-1) =2 Db =l (i)
Cx*-1=8 f(=a+b=-1
X' =8+1 a+b=—1l.......[i)
X =9 . solving the two equations simultaneously;
x=+9 ' make a the subject in equation(Z) and
~x=3o0r -3 | | | substitute In equatio_n(fz‘)
a=-b—1 [asubjectin (i)]
- (2017 PL#2] 2arbed (i)
f(=8)= # —2(=b-1)+b =4 [substituteain (ii)]
1+8 2b+2+b=—4
BN 3b == 42
2 Bb_-#
3 F A1
=3 b=-2
28 [2017 PIX #1a a=-b-1
_1 a=—(-2)-1
g,'(11)~>'2u+3 a=2-1
g(4) = a=l
' 2 (4) +3 Thus, whena =1, f=-2
4-1
e)=13
3
(4)= T
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31.

32,

33,

SCLUTIONS

MAPPING AND FUNCTIONS

[2019 P #2]
h{x)= 3x°
h(a+1)=3(a+1)

But #(a+1) =3 (given)
S0, ?a(a-|~1)2 =3

.;’,'f_(ar+1)2 _é
[ |

(a+1)' =1

.a+1=i\/1_

Eithera+l=lora+l=-1

a=—1+1 or a=—-1-1

a=0 of a=-2

[2020 Mock PI # 11]
fa-x)=x"+g(x)-2
—x?+1-x—2 [Since g(x)=1-x]
=x*—x-1

Nowto find f(2)
let2=1-x

x=1-2

¥x=-1

So, :
f@=(-1-(D-1
f@2r=1

[2021 Mock PII #1a]

3
g(B“H) =-1—_—~(3—i]~;;

Butg(3—-a)= % (given)

So, 3—a =2_
1-3-a) 3
M:g
1-3+a
9--3a=2a—2)
9-3a=2a—-4
3g-2a=-4-9
—~5g=-13
a="2
a=26

MSCE MODEL ANSWERS BY TOPIC
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CIRCLE GEOMETRY |

L - : Properties of a cyclic quadrilateral -

T " CH;B_ » Opposite angle of a cyclic quadnlateral are
.- CIRCLE GEQMEWYII supplementary.

(ANGLE PROPERTIES) B

Chapter Highlights

In this chapter, we will solve problems involving 4
gle properties of a circle. We will analyze the
lationships that exist between parts of a circle and

¢ angles they subtend. We are not only expected

use the angle properties but also prove them. D
Students shou@d'- furthc;r be familiar with solving B P =180°
problems requiring such.

A+ =180°
e Theexterior angle of a cyclic quadrilateral is equal

Angle properties of a ciicle to the interior opposite angic.
B

ole subtended by an arc at the center is twice the ' y

gle subtended at the circumference.
4

CVD E

1. In Figure 1, ABCD is a trapezium m which AB is
parallel to DC, the diagonals AC and BD intersect

: ¢ at © such that OD=0C.
gles subtended by the same arc/chord are equal. A R 8
' B

Prove that the peints A, B, C and D are concyclic.
[2003 PI #22]

2. Figare 2, shows a chord AB subtending an angle

olc in a semi-circle is aright angle of 353° at P on the circumference of a circle center
. - - o) :
B -

If the radius of the circle is 10cm, calculate the
length of the chord AB. [2004 PII #6a]
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CIRCLE GEOMETRY i QUESTIONS
Given that angle ACB=30°, calculafe angle
3. Figure 3, shows a circle ABCD in which AB and AB 0. _ ) [2011 PII #4b]
DC are produced to G and F respectively such that 7. Figure 7 shows a circle KLMN centre O. L
GF is parallel to AD. LON is adiameter, KIL=LM and angle LMN =
N / |
/r K
) \
. \Y: :
Prove that quadrilateral GBCF is cyclic. ' |
[2006 P1 #19] _ \ ;
Calculate the value of angle KMO. [2013 PL#10

4. Figure 4 shows a circle AOB Centre 0. ABC and
ABO are triangles in-which AB=BC. :
. Figure 8 shows & circle FGHT with centre. 0. FG:

is parallel to OH and FOJ is a diameter.
/> '

I angle AOB=80° Calculate angle OAC.
[2008 P2+#6b]

. Figure
to BC.

A

5. Figure 5 shows a circle WXYZ centre 0. angle If angle HEJ is 37", caloulate angle GHF.
WOY=112° and XWY=36°. ’ (2013 P2 #8b]

9. Figure 9 shows a circle ABCD with center O.

Calculate the size of angle WZX. [2010 P1 #3) y
6. Figare 6 shows a circle ABC with center 0. If angle BOC = 114" and angle CBD = 2
4 calculate the value of angle DBO. [2018 PIL#

10. Prove that angles subtended by the same chord
v/ 8 arc are equal. [2019 PII #4
/
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RCLE GEOMETRY i MSCE MODEL ANSWERS BY TOPIC

o buy or place an order for this book, kindly call
whatsapp 0995822298 or 0887616933. To order
in butk, email: mscemodelmath@gmail.com.

| Figure 10 is a circle ADTE with center O in
which CTB is-a tangent at T and AT is a diameter.
AC and AD cut the circle at E and D respectively.

D

¢ - :
T B

Show that CEDB is a cyclic quadrilateral.
' [2019 P11 #4b}

Figure 11 is a circle centre O. PO is.perpendicular

Prove that angles APO and ABO are
supplementary. [2021 PII #6b)
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SOLUTIONS'

CIRCLE GEGMETRY Il

1. [2003 PI#22f

Given: Trapezium ABCD with AB/DC diagonal

AC and BD intersecting at O and OD=0C.
To prove: A, B, Cand D are concyclic points.

Proof:

BAC=ACD (dlt.£s,AB|} DC)

In ADOC,

OD=0C (given)

Hence, 0DC=0CD (s opp. equal sides)

But, ACD=0CD (same £)

and, BDC=0DC (same £)

Hence, ACD=BDC

and so, BAC=BDC (both equal to ACD)

. Points A,B,C,D are concyclic & BC is a chord
(£s subtended by the same chord are equal}

2. [2004 PII #6a]

Given; circle center O, radius = 10cm
To find: length of chord AB
Solution: using notation in the figure

2AOB=2 x 35° (£ at center is twice

the £ at circumference)

LAQOB =T70°
In AAOB, a=b=10cm (radii)
Using notation;

0> =a’+b>—2abcosO
= 10% +10? ~2{10%10)cos 70°
= 100+100—-200c0s 70°
= 200-200(0.3420)
=200 - 68.4040
=131.5960

o=+131.5960
=1147
~AB = 1147 cm (to 2 decimal places)

[2086 P1-#19]

FGB+BAD =180° (Allied Zs GF || AD)
but BAD=BCF (ext.£ = int.opp.<)

so FGB+BCF=180°

~. guad. GBCF is cyclic (opp. £s are suppl.)

MSCE MODEL ANSWERS BY TOPIC

¢

4. (2608 P2 #6b}
Given: Circle ABC centre O, A4OB and

AABC with AB, ZAOB =80°
required to find: Angle OAC.
3 /ACB = £AOB (£ at centre =2x £ at circumf)

= LACB = £A08B

(Divide both sides by 2)

s
2
=40°
AB=BC (Given)
.~ AABC is isoscles
. LCAB=/ACB (£ opp. equal sides)
=40
Now, OA=0B (radi1)
. ZOAB=Z0BA (s opp. equal sides)

AOABzM(AsmnOfA)

100

2

=50°

but LOAB = LOAC+ £CAB (bisected £)
== JOAC = LOAB— LCAB

= 50" —40°

=10

The value of angle OAC is 107

5. {2010 P14#3]
LWOY =2x LWZY

(£ at the © = 2x £ on circurf})
LWZY :%(-112‘*)

LWZY =56

But LXWY = ZXZY (/s in same seg)
=~ LXZY =36

LWZY = LWZX + LXZY (bisected £)
LWZX = LWZY — £LXZY

LWIX =56 —36

LWZX =20°
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LE:GEOMETRY Il

JAOB = 2x ZACB (Lat © =2x Lat OF)
=2x30°

=60°

 OA=0B (radii)

OAB=/ABO (/s oppequal sides)

>+ 2 /ABO = 180°

ABO =180°—-60°
ABO =120°

] _120°

-2

SOLUTIONS

- ZAOB + ZOAB +£ABO = 180°(Zsumof a A}
OB+2/ABO=180°(since ZOAB = ZABO)

ing notation in the figure: x, y, 2
V= OM (radii)
MN =z =43° (Ls opposite equal sides)
KM =43° (Zs in same seg)
tLK=LM (given)
MK =y = 43" (£s opposite equal sides)
(y+x+z=90" (£ in a semi-O)
"4 x+43° = 90°
86" =90°
90° - 86°
g0
us, ZKMO = 4°

MSCE MODEL ANSWERS BY TOPIC

8. [2013 P2 #8b]
In AFOH,

OF = OH (radi1)
ZOHF = 37° (Zs opp. equal sides)
But ZGFH=Z0HF=37° (alt. £s FG || OH)
So in AOFG,
ZOFG =2 GFH+~20FH (bisected /)
=37° 4+ 37°
=74°
but OF = QG (radii)
s0 ZFGO= 74° (s opp equal sides) {*]
Thus, £FOG +74° + 74° = 180° (£ sum of a A} .
ZFOG + 148° =180°
£ZFOG =180°— 148°
/FOG =32°
But ZFOG =2/GHF (Zat © =2x Zat O%)
32° = 2£GHF
32° 2/GHF
2 2
ZGHF =16°
Altenatively, from step [*]
ZFGQ=74°
In quad FGHIJ
/FGO + ZGHF = 180°(opp £s of cyclic quad)
so 74°+ ZGHF = 180°
ZGHF = 180° - 74%
£ZGHF =106°
but Z/GHJ = ZGHF + /FHJ (bisected)
/FHJ = 90°(angles in semi circle)
so 106° = ZGHF + 90°
106° - 90° = ZGHF
16° = Z/GHF
ZGHF= 16°
9. [2018 PII #10]
= In AOBC
OC = OB (radii)
— ZOBC = £OCB (base £s of isosceles A)
ZBOC + ZOCB + Z0OBC =180%(Sum ZLin A)
114°+2/0BC =180°
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180°—-114° 66 at the same time, y = 90° —x

= LOBC = — JOBC=—
2 Thus, ZACT = y(bothequalto 90 — x)
5 LOBC=33 - CEDB is a cyclic quad (ext.£ = int.opp.
JOBC = Z/CBD + £DBO (bisected)
330 = 20° + ZDBO = 33—20°= £DBO 12. [2021 PIT #6b]
- ZDBO =13°

10.  [2019 PII #4a]

/BAC =90° (Zin a semi-O)
£BAP =90° (sameL)

But in quad BAPO,

ext £ POC =907 (given)
ZBAP = £ POC =90°

<w=2x <y ( /at centre=2x £at O )

<Ww=2X< x(éat centre=2 x Lat O"e)

But <w 15 common - quad BAPO is cyclic (ext.£ = int.opps£)
@ XY =IX<X : : - LAPO & LABO are supplementary
ey (opp<s of cyclic.quad)
. Angles subtended by the same chord
or arc are equal (QED) Alternative
_ BC is a straight line (a diameter)
11. {2019 PII #4b] LPOC =90° (given)
A

/BOP =90° (supplimentary angles —with LPOC
ZBAP =90° (Zsangles in semicircle)
In quadriatateral ABOP,

ZABO + LBOP + £APO+ /PAO =360°
{sumof interior anglesina quadrilateral)

B ZABO +90° + ZAPO +90° = 360°
Using notation in the figure £LABO + ZAPO +180° =360°
In AADT, ZABO + £LAPO =360°—180°
x4+ y= 900‘(1) (Zlna Semi_@) L£ABO+ LAPO =180° .
¥ =90° —x . ZABOand £APO aresuppplimentary angles of
eyclic quadrilateral.
Tn ACAT, yelio quacra

ZCAT = x (4s in same seg)

ZATC =90° (radius OT L tangent CB)
Thus,

LACT + x+90° = 1807 (Lsum of a A)
LACT + x =1807 —90°

LZACT =90° —-x
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TRANSFORMATION

CHs

_____  TRANSFORMATIONS
apter Highlights
this chapter, we solve problems on

nsformation. Transformation is the change in
shape or position of an object in the cartesian plane,
his chapter solves problems on two types of
anslation: enlargement and translation.

Translation

iis is a shift of an object in the Cartesian plane
ing @ translation vector (77). Given a figure’s
ordinate A, the image of translation is given as:
+T=4

Ais rewritten in vector form as:

3
6.4=3,2) > A= 5
aMatiix M, 4'=MA.
ilargement
volves the enlargement of figures using a scale

tor. ;
xscale factor = A4
xl‘

}f

xscale factor =

. r t

hen 2 =2 = scale factor

R 4

Center of enlargement

is the intersection point of lines through a point
its image.

- formula for calculating new image is:

L x
nage = [ ]x scale factor — center of enlargement

ne can change subject of formula to find centre of
nfargement.

oint T has the coordinates . The matrix
hich transforms T into T' is . Calculate
¢ coordinates of T". [2003 PI #6]

venthat C' = (5, ~5) is the image of C(1, l)
fler trapstation . Find the translation vector that

aps CtoC'. 12004 PP1 #5]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC:

3, A triangle DEF has vertices D (0,2), E(4, 6) and
F(6, 2). "

i Using scale of 2cm to represent two units on both
axes, draw the triangle DEF on the graph paper -
provided.

ii.On the same axes draw the enlargement D E'F'
using D(0, 2) as center of enlargement and scale

factor of 2. [2004 P2 #7a]

4. ApointP (—2,4) is translated to a point P, if P'is

5 units down and 3 units to the right of point P,
find the coordinates of P'. [2005 P1 #7]

5. Figure 1 shows the image P‘of P after translation.

Find the transiation vector that maps P into P'.
{2007 P1 #16]

6. Figure 2 shows triangle ABC and its enlargement
A'BIC.

ABEA)

gL
3t
) A(1.2) _
1 I: B(2) TED
'Toaly Sen

t fri—t—pmdrrb + i i i X

—4 -3 -2 -1 ) i z 3 4 3
-]
=24
34
—4 I

Copy and complete the figure to show in the same

diagram the coordinates for the center of
enlargement. {2008 P1 #17]
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10.

11.

12.

13.

TRANSFORMATION

2 L
Given that vector A = [3) is translated by the

a 5
vector B = (b) to vector A' =_[7) . Calculate

the values of @ and . [2008 P2 #5a]

On a graph paper, using scale of 2cm to Tepresent
1 unit on both axes, draw a triangle whose
vertices are A(2, 2), B(3, 5) and C(5, 3). On the
same axes draw the image of triangle ABC using

- % as a scale factor and (0, 0) as the center of

enlargement. [2010 P1 #22]

Triangle RSU has vertices R(0,.6), S(2, 6) and
Uz, 8).

Using a scale of 2cm to represent 2 units on both
axes. Draw on a graph paper, triangle RSU and its

-4

_ 4
images R'S'U" under a translation T= [ J .
(2010 PII #9a]

A point P has been translated by the translation

3Y . (-1
veetor T = to p' .Find the
~11 —4

coordinates of point P. [2011 P #2b]

A point D (-4, 1) is translated to 2 point D* is 7
units to the right and 3 units down of I, find the
coordinates of D’. [2012 P2 #4b]

A point A(3, 4) is translated to a A'(7,9)-
Calculate the translation in-column vector.

[2013 P2 #1]

The coordinates of a triangle ABC are
A(B',l), B(1,2) and C(3,5). If the Centre of
enlargement is (0,0) and the scale factor is 3,

cal_culate the coordinates of the vertices of its
A'B'C". [2014 PI #10]

QUESTIONS

14,

15.

16.

A point R(1,5) was transformed to point

R (—3, 4) after translation. Calculate translatio

vector. [2015 PI #3

5 _
T M :[ ; ] , find the image of the point (L_l)ﬁ

under translation 2M . [2016 P1#6].
A iriangle LMN has vertices L(2,1), M(-2.3)
and N(,~2) . If riangle LMN is translated 5

units to the Ieft and 6 units up, find the

coordinates of the image of triangle LMN.
[2017 P1 #

17. Using a scale of 2 cm to represent 1 unit.on both;

axes:
(i)  Draw triangte K(5, 1), L(5, -2) and M(2, -3)
(ii)  On the same scale axes, draw the image o

. ~4
the triangle KILM under a translation ( ’ ] .
(2017 PIL #74]

18.Figure 3 shows a rectangle ABCD and it
enlargement and its enlargement A'B'C'D' on;

cartesian plane

By drawing lines in the figure, show the
centre of enlargement. '
ii.  Write down the coordinates of the centr
of enlargement. [2018 PH#7

56




RANSFORMATION

na

Figure 4 shows the image P'Q'R’ of triangle.
QR after translation,

B ]

the translation vector was 5 ,.int the same

igure 4 draw triangle POR. [2019 PI #7]

oint R(3a , 4) was translated into image
2,b—1) using a translation vector T(4, 2).
lculate the values of @ and b. '

[2020 Mock PII #10a]

QUESTIONS

57
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TRANSFORMATION

[2003 P1#6]
The matrix (3 ) that transforms T into

T= .
11
Se, T'=MT

S

(Ix3+0x2
1x3+1x2,

_(6+ 0
- \3 + 2)

(6
) \5J
Hence, the coordinates of T 'are (6,5) .
[2004 PP1 45)

The translation formula is given as:
Object -+ translation vector = image
Here, C+7T =C" wesolvcfor T

el

5 1
7= ]—[ ] making T the subject
)

(5 (-1
I'= + removing negative
\—5 1

- (5-1
7= adding
\~5-1

(4
I J
\~6

4
. the translation vector 1s [ 6J .

SOLUTIONS

- H-CH-C)

of 2 4
N N N . :

[2005 P1 #7]

Since P'is 5 units down and 3 units to the right 0

3
point P, then the translation vector T =[ 5}

P'=P+T

D)
(%)
)

- the coordinates of P' are (1, -1)

[2004 P2 #7a]

(ii) Centre of enfargement = D(0, 2)

Scale factor = 2

So image = scale factor x object — center of

enlargement

o)
AHHH

[2007 PI #16]
P+T =P

From the graph,P = (—1,-1) its image P' =(3,i'
SoT=P'-P

3 -1
.. Translation vector = [ 1] - { J

f3—("1))
J-(-1)

B 3+1
\1+1

("4]
\ 2

4
. The translation vectors is = (2}




(2008 P1 #17]
Need o extend A'A, B'B, an O'C

From the graph the extended lines have converged at -1.0)

centre of of enlargement is{-1,0)

I ag {/
1, " -'B“(‘s,;!j___,,.«
L e

6
5
4
3
2
ventre of enfangement LA =
o BT 1)
, L cansiy

i )
" R
' iy
p )
._2...
“‘3‘7
-4 4
2008 P2 #5a]
A+B=A

TRANSFORMATION SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

o

C'=(-2.5,-15)
The coordinates are as fbllows
A(2,2),4'(-1,-1)
B(3, 5_),8'(*1.5,—2.5)
C{5,3),C'(-2.5,-1.5)

[2010 P11 #9a]
4
R{0,6) S(2,6) U(2,8) and T=[__4J

Vertices of Image=object +Translation

oo (31
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U'(6,4)

Plot As RSU and R'S'U’ on the graph paper

>R

10

10. 12011 PIL #2b]
Transiation

object + translation = image
P+T =P

()]

-
{2
(o)
e[

. the coordinates of point P are (2, 7)

SOLUTIONS

1.

12.

. [2014 P1 #10]

MSCE MODEL ANSWERS BY TOPIC
[2012 P2 #4b]

+7
Point D(-4, 1) and translation vector T 3'[ 3]

D+T=D"

-4 7 —4+7
+ =

CHEAES)

Hence, coordinates of D' are (3,-2)

[2013 P2 #1]

Let the transformation vector be T
A+T =4
A+ =4

el
(-0

(s

So image =-scale factor % object — center of enlargement

coordinates image Iif scale factor is 3

o= o)

{3
eI

A'B'C are 4'(9 ,3);B'(3,6),and C'(9,15
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TRANSFORMATION

iét the translation vector T
+T =R

1Y (-3
+T=1 -
4
-3) (1
4 5
-3-1
(45
(—4
-1

-4

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC:

oM
v L)

. coordinates are L'(-3,7); M‘(—’?,Q)_;'andN‘(—cl,ct)

17. [2017 PII #7a]
K(5,1),L(5,~2),M(2,-3)

Translation vector (7) =
+6

.. Coordinates of K'L' M "' are;
K' K+T

K= 5 . -4
I 2
K=
3
(13)
L'=L+T
5 -4 1
L'= =
-2 2 0
(1,0)
M'=M+T
, (2 -4 -2
= - =
-3 2 -1
M'=(-2,-1)
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TRANSFORMATION

18, [2018 PIT#7]
i

SOLUTIONS

ii.. Cenire of enlargement is point, P(1,3) -

19. [2019 PI #7]

3
We are given that 7' = [2]

P+T =P
So, P=P'-T

(-G

So, Q=0T

(R

So, R=R"-T

MSCE MODEL ANSWER

20. {2020 Mock PII #10a]
R+T=R'

(663
v

$0, 3a +4=—2 {1
Jg=-2-4
3ag=-6
3a -6
33
o = —

and 6=5b-1 (i)
6+1=0

7=5b
a=—-2andb=7

$SBY TOM
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ECT QF FORMULA

CH 10
CHANGE OF SUBJECT OF
FORM ULA

QUESTIONS

hapter Highlights

is involves rearranging variables in an equation
make a different variable the new subject. In
order fo effectively change the subject of the
fotmula, we need skills in algebra.

What we do on one side when changing subject of
ormula, we must do on the other side.

When given equations with fractions, it is useful to
limiinate the fractions. You can ‘cross multiply” or
iply each term by the common denominator to
‘an equation of fractions. e.g. problem 1,2, 3,

fc.

When a problem has two or more terms of the same
riable, place them on one side and factor out the
riable ¢.g. problem 3, 7, 6 and 21.

‘{ogarithms on both sides of the cquation and
hly laws of logarithms to. make a power the

e -will use some of the following opposite
tions (and vice versa) i.e.

'he opposite of dddition is subtraction.

“he oppostite-of multiplication is division.

g opposite of squaring is taking the square
oot.

he opposite of cubing is taking the cube root.

ke m the subject of the formula y = .
[+

[2003 PI #11)
N -
2x° + ¢
[2003 PII #3b]

x the subject of the formuta y =

y+d  3d

c y—d
[2004 PI #3)

r the subjeet of the formula S =77 (21‘)2 :

[2005 P1 #9]

the subject of the formula =

ke n the subject of the formula 10gy*’ =2
[2005 PIT #2a]

6. Make y the subject of the formula
1
1 2
¥ =) [2006 PIY #8a]
x?
7. Express & in terms of g and ¢ in the formula ¢ =
b :
ab——. [2007 PI #5]
o
8. Make I the subject of the formula
—D_
L= IV 2007 PII #3a
M [ ]
9. Make R the subject of the formula
R
A=P| I+-—x| | [2608 PII #4a]
100

2

10. Make ¢ the subject of the formulaM = K +§m..
[2008 P1 #4]

‘ ~a
11. Make « the subject of the formula: X =——+5 .
}J
[2610 PI #13]

12. Make # the subject of the formula; I'=ar".
[2010 PII #4a]

y—u

y+1
[2011 PI #1]

13. Make y the subjccet of the formula p =

14. Make kthe subject of the formula # :(\/]—{’ +D3
[2011 PII #5a]

3
15. Make ¢ the sabject of the formula ¢ —— = p.
g

[2012 P1 #4]

73
Yk —m

[2012 PEL#1b]

16. Make nr the subject of the formula » =

17. Make p the subject of the formula 03\/}; +i=m
[2013 P1 #5]

MSCE MODEL ANSWERS BY TOPIC
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QUESTIONS MSCE MODEL ANSWERS BY TOPI

SUBJECT OF FORMULA '

18.

i9.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Make y ‘the subject of the formula p =ixy3 h.
{2013 PIL#2a]

Make x the subject of the formuta

. 2 _
a=p 31 [2014 P1 45]

Make y subject of the formuia 7 = y-3 +¥.
m
[2014 PII #2a]
_ ) 2+x
Make x the subject of the formula p—X=-—".
P
[2015 P1#5]
Make » the subject of the formula
1
p—3 DA [2015 PT #1a]
x+1 a
] m3 _ nZ
Make m the subject of the formula k= 5
[2016 PI #2]

Make d the subject of the formula a = b @ -g.

[2016 PII #1b]

i - . oa
Make » the subject of the equation —+ /2= mn
n

[2017 P1 #3]

Make pthe subject. of the formula
y=3log,(p" +53). [2017 PI1 #3a]

Make ¢ the subject of the formnmila in

3 2
» =[ z ] , (2018 P1#3]
g+r
Make g the subject of the equation =
a-g 28
[2018 PII #1]
Make w the subject of the formula § = / .
m-—wp
[2019 PL#3]

A4




T

UBJECT OF FORMULA

=3¢d +d” (takesquareroot both sides)

¥3cd +d*

SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
2003 PP1 #11] 5. [2005 PIL#2a]
m o l b I 'd ].Ogy” :2
14m (wultiply 1+ on bath sides) nlogy=2 (laws of logarithm)
+m)=m (expand the LHS) nlo 2 o .
Sy = m (put the m 'son one side) Ioggy = log (divide by log ¥ both sides)
-m=— (factor out »1) y
=—y (divide y — l boik sides) —
logy
6. [2006 PII #8a]
1
Lowi w(xy)?
yo= 1 )
2

= ¥yt =Wt w(xy)%
ﬂ(xy)% =w+ w(xy')-%
=(xy)% - w(xy)_% = w
ﬂ(xy)}é (1-w)=w (factoring out (xy )}e"

( xy)% = 1—% (dividing both sides by (I —w)

Squaring both sides of the equation, we have
w

o] =)

W 2
D xy={ —
(=)
2
-
» (25

X X

w

7. [2007 P1#5]

c=ab—2<':>ab—2:c
a a

ab — 2 =¢ (Multiplyeachtermbya)
a

a’b —b = ac (Factoroutd)
b(a® —1) = ac (divideeachtermbya® —1)
b(q2 ~1) __ac

at -1  a*-1

65




SUBJECT OF FORMULA

ac ac
at -1 (@a-Da+1)

= b=

AHRernatively

c= E{———l-] factory out of b

1 a

[2t) e )

Q

Il

¢
a a

- 1) . o ; a
A2 multiply both sides by ~—5——
a a -1

o

=> xc=h

a1
ol ?C _ ac
a-1 (a-Da+1)

[2007 PT #3a]

L= Wé—:i —1!
M
multiply each term by M
k—1
M
= M =W(k-1)— Mt
= LM =Wk -Wi—IM
Put the f's on one side
Wi+ Mt =Wk~ LM
(W + M) =Wk — LM (factor out t)

::>L‘><M:W <M —~itxM

= We—LM (divide both side by W + M)
W+M
[2008 P2 #4a]

A=P(+ ;%)T (divide bothsidesby P)

A PO+ 2y
P P
A , - i
=5 (1+%)" (Take T~ throotboth sides)
(subtract 1 from both sides)
(muitiply both sides by 100)

SCLUTIONS

i0.

Il

12.

MSCE MODEL ANSWERS BY TOPIC

{20113
To buy or place an order for this book, kindly call or :
whatsapp 0995822298 or 0887616933. To order in bulk,
email: mscemodelmath@gmail.com. .

2008 P1 #4]

2
M=K +3—fﬂ (Multiply each termby #)
Mi=Kt+3y* (bring thet'sononeside)

M1 —Kt=3y* (factor out /)
(M -K)=3y" (divide both sides by M-K

3y°

Sp=
M~-K

[2010 P1 #13]

Ja

v =29 ¢ b (muitiply each term by ¥)
> !

_ Na
xp=yx——+bxy
y

xy=~a + by

Xy —by = Ja (take'by'to the other side)
(\/5 )2 ={xy - _}_[1_1.;)2 (squareboth sides )

2

a=(xy—by)

[2010 PII #4a]
"~ qr" (dividebyaboth sides)

T QI""

a a
r — ;" (takelog onbothsides)
[

log[?—] = log 7" (usingalawsof log)
xy

]og(:1r ) =nlogr (dividebylogr both sides)

o

?1

nlogr log(-;)
¢2>? g =

logr logr
Iog(i)
\a

n=

log#

66




SUBJECT OF FORMULA

2011 P1#1]

=2 {(squaring both sides)
y+1

¥+l

gz (y+)=ypy—a (multiply byy+1)

py+p =y

*y—y=—a-p° (place terms with y on one side)
p*—1)=—a—p° (factor out yon the LHS)
-y

o (divideby p* — 1 both sides)
p —

SOLUTIONS:

MSCE MODEL ANSWERS BY TOPIC |

16. [2012 P2 #1b]

)

Given r = ——,
Ve —m

multiply both sides with {/k — m

Ak —-m)=mn

diving both sides with »

Yk —m =
(&3/ k —m )3

Z (cubing both sides)
e

ol

71

¥

n’
ek
}.

—m

-1
""*(E‘t}—“(fac‘fomm 1) m = ——+ k (divideeachterm by — 1)
—I(=p* +1) 43
a+p’ a+p’ n’ nY
= =3 o som=k——=m=k—-|—
1-p (1-p)QA+p) ¥ y
011 P #5a]
F= Wk + 1) 17. 2013 P1 #5]
a¥fp+1=m
Jr = (\/E + 1) (take square root both sides) J; _
ai/; = m —1 (divide by @ both sides)
=k +1 .\
‘ ajp m=-1
Vr~1= JEk (subtract 1both sides) a4 = .
Jr - 1)) =k  ( square both sides) {/7 _m—1
k= (i r ~1) a =
s =y (m=1)
012 P1 #4] 25( \/;) -“-*(53—
ig:qua—p:%- ‘})'—(”1_1)3
v ' a’
3
'S 18. [2013 P2 #2a]
- p)=3 (multiplyeach with¢”}. P 21{ wh
Dividing both side with (a— p) W
4p= l); x 4 (multiply by 4 both sides)
(square root of both sides) 4p=xy°h (divide byxhboth sides)
4p 3
xh Y




19.

20.

SUBJIECT OF FGRMULA

== 4‘: y (takecuberoot both sides)
X

/4;0
= —=
Y xh

{2014 P1 #5]

2= b3 T (multiply mboth sides)
m

2
x* —Hn
ma = b-—m—

am = bxfx'2 —n
=R \& (dmde by & both sides)

x

Ei’i*_
b

N |
(ﬁ) :(\/x2~n)2 (squaring both sides)

b

xt—n

> _
[Eﬁ] = x* —n (swapsides)

b
' 2
b
) +b*n
X = —-—-——(wr1te LHS as as single fraction)
2
\/_ alm’ + b . (takesquare root both sides)
separatesquare root to numerator and denorminator
e wJatm® +b’n
b
[2014 PI #2a]
4y-3 . :
n= + y (multiply each term by #1) 73.
- m
leave only terms with y onleft side
m=4y -3+ ym
nm +3 = 4y + ym(factor out y)

nm +3 = y(4+ m) (divide (4 +m) bothsides)
nm+3.

4+m
_nm+3

T 44m

SOLUTIONS

21.

MSCE MODEL ANSWERS BY TOP!

[2015 PI #5]
2+Xx . -
p—x=-— (multiply each termby p)
2

5 24+x

prmpx=————Xp
P

propr=2+x

»* —2 = px+ x(terms with x put on one sides
px+x=p* —2 (swapsides)
x(p+1)= p*—2 (factorout x)
x’M 2
/g//l - p+l1
P’ -2
p+1

(dnnde by p +1both 51des)

22.

{2015 PIX #1a]
p —_ 3. __J}._‘ = _i_
Vx+1 &
by 1
move — 1, to right and —-to the left
x+l

-t

p_..l,-—,_ 3 __‘K.-
a x+1
Y (S Y
(ap - ] =[3 -—-K—J (take cuberoot both sides)
a x+1
(ap-1) _
a x+1
| (ap 1)
(x+1)x M (multiply x +1bo

_ (x_+1)(ap - )

3
a

[2016 PI #2]
m —n’ |
Zp

2pk =m’ —n’

k=

(muttiply 2 p on both sides)
2pk+n* =m’

N2pk+n® =m’ (takecuberootboth SIdes)
Some= 3/ 2pk i’

68



BJECT OF FORMULA SOLUTIONS

016 PII #1b} 26.

a= b@ — g (add g both sides)

MSCE MODEL ANSWERS BY TOPIC

{2017 PII #3a}

y =3log,(p* +5)
3log, (p* + 5)

B 3

=log, (p2 +5)

i

prs= a? (changelog toindices)

(divide both sides by 3)

W W=

¥
p* =a* -5 (make p” subject of theformula)

Ny
J p* =Va? -5 (takesquarerootbothsides)

>
& -

p=Na*>-3

)< ,

. [2018 P1 #3]

2
— ?‘
F {94‘?)

J}; =" (take square root both sides)
g+r

Jp(g+1)=r (multiply by g +r both sides)

_T_ (divide by /p both sides)

g+r=
N

g = ' —r (subtract r both sides)
p

28,

-mnt =a

'—m)=a {putterms withr ononeside)

{7
M =G [divide each terma by (1 — )}

b T

\[n? = ; a (take square root both sides)
—m

[2018 PII #1]
£

awg:EE
2fg=a—g (ctossmultiply) -
2 fg + g = a(place terms with g on one side)

g(2f +1)=a (factorout g)
2
8240 _a (divide by 2 f +1both sides)

2651 2f+1

= g =

2f+1

a

t—m
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SUBSECT OF FORMULA SOLUTIONS MSCE MODEL ANSWERS BY TOPIE:: C

29. {2019 P #3]
J

§= m
s (m ~w'p)=f (cross-multiplying)
sm—sw'p= f (expanding)

sm— f =w'sp (making terms with wsubject)

wsp = sm— f

wz o 1
25 _sm—f (dividing both sides by sp)

w5 w

Sp
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EO_NENTEAL & LOGARITHMIC FUNCTIONS

CH2
- EXPONENTIALAND
LOGARITHMIC EQUATIONS

-hapter Highlights

o=l

1 this chapter, we will solve problems relating to
Xponential  and  logarithmic  equations.
xponential equations are equations in which the

able/unknown value is an exponent.
é_re we start solving these problems:

should be able to convert between logarithmic
Juations and exponenmtial equations ic.:

omy=a*tox=log,y (fora>1)
omx=log, vtoy=a*

¢ should expreéss numbers as powers of a given
se using the following ruies of exponents, for

a
3) (a“')’v =a”
4) a’=1

5y g =—
6) a:":%:(%)\

'ér_ivc and use rules of logarithms:
1) log, pg=log, p+log, g

2) log, £=log, p-log, g
q

3) log,a=1
4) log, p” =nlog, p

Given log, 2= 0.6110 and log, 3 =0.7039,
calcalate fog, 6. {2003 PI #8]

culate the value of X if 107 = 0.01.
[2G03 PP I #1.a]

QUESTIONS

3.

9.

10.

11

12,

13.

14,

16.

17.

MSCE MODEL ANSWERS 8Y TOPIC

Solve the equation
log,, 2m+6)=1+log,, (m—1).
[2004 PP1 #19]

Solve the equation. logy 27% = K +1.
(2004 PIT #10a]

Given that 108, 27=3findm . 12005 P1 48]

Solve for x if (27) ~9(2")+8=0. [2005 PII #9a]

Given that logy, 7 —log,, m =2log,, &, show

that 7 = mh* . [2006 PI #20]

Evaluate 2log, a +3log, 1+ logg_\@ .
[2006 PIT #2a]

Given that log, 2 = 0.668 and log, 3 = 0.884,

evaluatelog, 12 . [2007 PI #11]
x x|
Simplify 2 8" [2007 PT1 #11a]
327
Solve the equation log, 343 =2x—5.
| [2008 PIT #4b)

Given that Tog_ ( ?1) +log 16 =3 , find the

value of x. [2608 P1 #6)

Given that 10g5 X +.1Og5 y=3 10g5 ¢ show that

-
3

x=2 [2010 P1.48]
.}}

Given that Iogy 864~ Iogy 6 =2, find the value of

». [2010 PXY #5a]

. Solve the equation yiu ~502Y+4=0.

[2010 PII #8a)

Given thatlog, 6+ =2. Find the value of x.
[2011 PY #4]

Without using four-figured tables
or a calculator evaluate log, 2—log, 6+ log 3.
[2011 PH #1b]
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18.

19.

20,

21

22.

23.

24.

25.

26.

27.

28.

29.

EXPONENTIAL & LOGARITHMIC FUNCTIONS

Given thatlog p —log g =2log#, find the Pin
terms of g and 1. [2012 P1 #11]

2
Given thatlog, ¢ = 0.4475, evaluate log, [E-J .
c

[2012 P2 #10a]
1

Solve the equation W =81, [2013 P1#14]

Evaluate log, 256 +log; 27— %‘—Iog2 16.
[2013 P2 #10a]

To buy or place an order for this book, kindly calt or
whatsapp 0995822298 or 0887616933. To orderin bulk,
email: mscemodelmath@gmail.com.

4
Given that log, (TJ ~ 3, calculate the value of
p

P leaving your answer in its simplest form.
[2014 P1 #7]

Solve for b in equation 2 _ 1.7_(21’ ) +8=0.
{2014 PII #7b]

Solve the equation 8% x 28 = 2%,
(2015 PI #17]

solve the equation 2logs x = log (5x—6).
{2015 PII #10a]

Given that log, [—ilgj = 2x —1, find thevalue of
x. {2016 P1 #11]

Without using a calculator or four figure tables,

evaluate l—ogi;—. [2016 PII #3a]
log E/x—z

Given thatlog 2 = 0:3010and log3=0.4771,

without using a calculator, evaluatelog 6 — log5.
[2017 P1#12]

Solve the equation
log,(¥* +3x-2)=2log, x+1.
[2017 PII #10a]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC |

30. Giventhat alog,8=26, calculatg thie value of i
' [2018 P1#1

31. Given that log, (x2 +3’x—2-’)=1+210g 2%,

calculate the values of x. {2018 PII #18

.3 ‘
32. Given that log, — = —2 , find the value of 4.
a
[2019 PII #2

33. Given that log,2 = 0.3010,and
log,, 3= 0.4771, without using a calculator or

four-figure tables, evaluate log,, 0.6.
[2020 Mock P1#

34 Solve forx in 6™ +7%x6™ =78,
[2021 Mock PI #

35. Given that 2° x 7¢ =392, find the values of k
and o . [2021 Mock PI1#1b
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NTIAL & LOGARITHMIC FUNCTIONS

PI#S]

6 =log, (2 X 3) Expressing 6 in terms 0f 2 and 3
2+1og, 3 (additionrule)

6110 +0.7039 (subtrcting given values)
3149

Jog, 6=1.3149

3]

z‘ntis_PP H #1.a]

1] -
] -0.01

LO (converting decimal to fraction)

1
10°
107 (rules of exponents)

2 (equal bases)

2004 PP1 #19]

o (2m+6) =log,, 10 (m —1) (addition rle)
s, 2m + 6 =10(m~ 1) (equality of logs)

3{K41) 93K . , :
= 37" (expressing both sides with base 3)

K42 33K

= 3 (equal bases)

MSCE MODEL ANSWERS BY TOPIC

SOLUTIONS
6. [2005 PI #9a}
Ler 25 =y

Then v* —9y+8=0.
By inspection, (y —8)(y—1) =0
Eithery-8 =10 ory—1=10

y=48 or y=1

re-substituring 2" fory

2* =38 27 =1

=2 L 27=2"
x=3orx=90

f2006 PI #20]
log,, n—log,,m=2log,, A

logy, [;}:;] =2log,, /# (difference of logs)

log,, [‘%} =log,, #° (power of logs)

n
= =7 (equality of logs)
n

n = h*m (making 1 subject)

[2006 PII #2a]

=2log «-+3log, 1+log, V2
!

=2log_ o+ 3log, 1+log, 2% (since\/E —=a?)
Since log. a =1,log, 1= 0, and

A=y
log, 2 = /108, 2 110

=2log, a+3log, 1+ %log, 2
=2(1)+3(0)+ % (1)
=240+ )

=2%

[2007 PL#11)

Given log_2 =0.668 and log 3 = 0884
log, 12=log, (4x3) (expressing 12 in terms of 4 and 3)

=log 4 +log,3 (laws of logs)
=log, 2" +log, 3
=2log 2+log,3  (lawsoflogs)

=2x 0.668+0.884
=1,336+0.884
=222

{subslitnling values)
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10.

11.

12.

. EXPONENTIAL & 1OGARITHMIC FUNCTIONS

[2007 PII #11a]

4,r x Sxﬁl
32%
22x_x 2.3(:\'—1.)
252’

Ay —
2..4 x23.\ 3

T (expanding power)

(expressing each term to base 2)

221-{-3,\‘—3

= (rules of exponent)

Sa-3

— (simplifying)

_ Afx-de8y

SOLUTIONS

[2008 PII #4b]

log,343=2x-5=

7225 = 3473 (converting log fo exponential}
7255 _ 73

. 2x—5=73 (equsl bases)

2x=3+5
2x=8
2x 8
2 2
x—4

. The value of x is 4.

[2008 P1 #6]

log (%) +log 16=3

log, (¥4 x16) = 3 (addition rule)
log 8=3

x° =8 (converting log to exponential)
¥=2

x'=2 (equal powers imply equal bases)
. The value of x 15 2

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodelmath@gmail.com.

MSCE MODEL ANSWERS BY TOPIC

13, {2010 P148]

log, x+log, y =3logs g
log, (xv) = log; g* (additon rule}
Xy =-q3 (taking anti-logs/equality of Llogs).

w_q
y y
3

4q

X =

J)

14. [2010 PII #52]
log}‘ 864 — 1ogj, 6=2

log, (8—?1] =2 (division rule)

log, 144 = 2 (converting log to exponential)

144 = y*
12* = v* (exponentiating LHS)
-y =12 (equal powers imply equal base

15. [2010 PH #8a]

2% _5(27)+4=0

(20} ~5(2")+4=0

Let2? bey

}}2 -5y+4=0

(y—4)(y—1)=0 (byinspection)

Either (y—4)}=0 or (y~1)=0

Ly=4 or y=I

replacing 2° = y

Wheny=4; 2" =4
20 =2
La=2

Wheny =1, 2°=1
2" =2
Sa=0

La=20ra=0

ta

16. [2011 PI #4]
log 6),=2
log, 2% =2 (creating an improper fraction)
25 5

=X
4

(converting log to exponential)
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> = «,/J? (taking roots)

,2+log,3~log, 6
2x3

(addition nule and division rule)

]

en that log p —logg = 2logr 22.

p-logg= log—ﬁ (division rule)
4 q

gr = logr? (logofa powér).

—‘LJ: log, &’ —log, ¢
<

g, a-log,c
—0.4475 (Since log, a=1) 23

M = 3% (expressing to base 3)
-
n =4 (equal bases)

PONENTIAL & LOGARITHMIC FUNCTIONS SOLUTIONS

MSCE MODEL ANSWERS BY TORIC
et == 44 1

—n =5(diving by —1both sides)

sr==5

21.

[2013 P2 #10a]

log, 256 +1og; 27 m—;—loga 16

1
=log, 4% +log, 3~ log, 167 (simplifying)

=4log, 4+3log,3~log, Ji6 (rules of exponents)

=4(1)+3(1)—log, 4 (Since log, 2 =1)
=4+3—log, 2°

=7~-2log,2

=7-2(1) [since logg® =1]
=72

=5

[2014 P1 #7]

4
log, {——- =3
Jr
4 3 ~ .
—==2" {converting exponential to log)

Jr

i:g

Jr

4= 8@ (cross— multiplying)

sl = g (simplifying)
(\/; )2 = [%) (squaring both sides)

pzz

. [2014 PH #7h]

27 172"y 48 =0

2% x2' - 1_7(2"’) +8 = O (rules of exponents)
2(2%)" ~17(2") +8 =0 (rules of exponents)
Let2° =y

2y°~17y+8=0,

Factors: 2x8=+16 => -16-1=-17

2y —16—y+8=0

2y(y—8)-ly—-8)=0
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24.

25.

EXPONENTIAL & LOGARITHMIC FUNCTIONS

(y —8)(2y —1) = 0 after factorizing
Either (y-8)=0or (2y-1)=0,

y=8ory=z
When y=28;
2P =8
28 =2

. b =3 (equal bases)

1

2
2t =2"
- b=~1 (equal bases)

N
I

{2015 PT #17]
8% % 2(3x—~1} — 235

(23 )’f x_2(31'—l) =%

23;\' ) 2(3.1‘—*1) — 235

'23x+{3x_1) = 2% (when muliiplying, we add powers)

-261—1 =93

5 6x—1=35 (equal bases)
6x=35+1

6x =36

Bx_3
8 Jo

.x:_ﬁ

[2015 PII #10a]

21og, x =log, (5x —6)

log, x* =logs (5x~6)

%2 = 5x—6 (taking anti-log on both sides)
x*—5x+6=0

(x *3) (x - 2') =(} (by inspection)
either (x—3)=0or (x—2)=0

- Eitherx=3o0rx=2

.

27.

28.

SOLUTIONS

. [2016 P1 #11]

1
log,| — I=2x—1,
o]

=2 (log toexponent)

167 = 2% (reciprocal)
2-4 — 22-::—1
—4 =2x—1 (equal bases)

—2x=—-1+4
-2x=3

-2x 3

2 =2
snx=-13
[2016 PYX #3a]
log x/;

1ogif;2—

1
logx? . m
= & 5 smcewj"a’”:aA

log x?

= % by the power rule

RSN VYR N

[2017 PT #12]
logb—log5

- (Iog 2+ 10g 3) — (10g 10 - iog 2) {addition +divisi
=(0.3010+0.4771)~(1-0.30 10) ubsiving

=(0.7781)—(0.699)
=0.0791
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NENTIAL & LOGARITHM]C FUNCTIONS

log, (x* +3x—2) = 2log, x +1

log, (x* +3x—2) = log, {x+ 1)'2 (power vle)
ake antilog, on both sides

X 43x-2=(x+ 1)2 (equal logs)

¢’ +3x—2=(x+1}{x+1)
+3x—2=x" +2x + Lespanding

- xz +3x-2x=1 +.2{.;aummg terms}

.- | 2 power rule
.(x +3x- 2) = logz 2+ log 2 and IOg'u'a =1

¢ the antilog, onboth sides
3x—2=2x%

- -3x+2=0

Ix+2=0

(x—-'Z)n 0

er (x=2)=0or (x-1)=0

x=2 or x=1

19 PI1 #2a}

37 (log to exponent)

SOLUTIONS

33.

34,

35.

77

MSCE MODEL ANSWERS BY TOPIC

[2020 Mock P1 #3]

log,,0.6

=log,, (&) (decimal tofraction)

=log,, (%) (expressing6in terms of 2and3)

=log,, 2+ log;, 3—log,, 10 (addition and division rule)
=0.3010+04771-1

=-02219

[2021 Mock PI #6]
6" +7x 6" =78

6°6' +7x 6" = 78(rules of exponents)
6*(6+7) =78 (taking out 6)

6*(13) =78 (simplifying)

=2
6" =6
6x:61

= x=1 (equal bases)

[2021 Mock PII #1b]
2Fx 77 =392

Find all factors of 392

392=2x%2x2xTxT=2"x7°
2% x 77 = 2° x7* (grouping factors)
sk =3;d =2 (equal bases)




TRIGONOMETRY |

CH2

TRIGONOMETRY 1

QUESTIONS

Chapter Highlights

In this chapter, our focus will be right angled
triangles. We will solve problems on trigonometric
rafios: sine ratio, cosine ratio and tangent ratio. We
should be able to work out problems involving
trigonometry: finding angles given the ratios,
calculating sides of right angled triangle using
trigonometric ratios. '

Using the right angle below:
A

n

B a

Pythagoras’ theorem:-
¢ =a’ +b
Trig ratios for angle A:-

sinA:-g-, cOoS A:E
b b
TanA =<
C .
Trig ratios for angle C:~
sin C = 5,
b
cos C= g Tan C = £
b a

Special Angles:
Using the triangles below, we will derive the

trigonometric ratios for the following special
angles: 30,45 and 60",

MSCE MODEL ANSWERS BY Tl
Note that: T
sin0 =0 cos0 =1 tan0 =0s
sin90 =1  ¢cos90=0  tanS0 =undef
Table of special angles
30° 45" 60’
w1 | L |45
2 2 2
cos’ \g _L l
2 N2 2
tan. 1 1 NE)
V3

1. InFigurel, LMNis atriangle. Disa point on
such that angle LDN=90°, angle LMN=60° a

angle NLD=45°

12cm
60°
M
Given.that LM= s

2. In figure 2, ABC is a triangle in which an|
BAC=90° , angle ABC=27° and AB=5cm °

C

1
4 Sem

Calculate the length of AC. [2004 P
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RIGONODMETRY |
Figure 3 shows a square DEFB of side 5cm inside

If angle ACB=
calculate. the length
AB.

pom

35

[2005 PIX #3a]

. . . )
fiven that Slngz—g.andcosé‘, leaving your

nswer in surd form, [2005 PII #5a)

thout using a calculator or four-figure table, find
B.if sin B=0.8. [2006 P1 #9]

‘angle of depression of a car from the top of a
is 35°. If the top of the pole is 25m from the
oind, calculate the distance of the car from the
' [2007 PI #21]

n aeroplane takes off at an angle of23° to the
rizontal ground and flies for 13km. calculate its
ight above the ground, leaving your answer
ect to 1 decimal place. [2008 P1 #12]

re 4 shows an-isosceles triangle XYZ with
des: XY=X7=9cm and YZ=12c¢m. XD is a
endicular bisector of YZ,

Z

D

1late angle YXZ giving your answer correct {0
the-nearest degree. [2010 P1 #23]

at is 100m away from the bottom of a cliff. If
chff is 16m high, calculate the angle of
ssion of the boat from the top of the cliff to
garest degree. [2010 PII #7a]

ure 5 shows triangle ABC right angled at B.
3C= 5 cm and AC =+/41 cm. Calculate angle

35°,

MSCE MODEL ANSWERS BY TOPIC

QUESTIONS
ACB, giving your answer corréct to the nearest
degree.
A,

of

B

L™

[2012 P1 #15]

Scm

11. A plane leaves an airport A at an angle of
elevation of4Q° . It covers a distance of 6km to
pomt B which is x kilometers high above the
ground. It then reduces the angle of elevation fo
20" and flies a distance of 18km to y km higher
than before to point C. Calculate, to the nearest

degree, the height of the plane above the ground
at point C. [2016 PY #19]

12. A point P on the level ground is 15 m away from
the foot of the wall of a house. The angle of
elevation of the bottom B of a2 window from P is
12" and the angle of elevation to the top T of the

window from the same point P is 16°, Calculate the
height of the window, giving your answer correct
to the nearest metre. [2016 PII #6a]

13. Figure 6 shows a right-angled triangie ABC.
Angle BDC =35 angle ABD=10", BC=12cm and

Cb=17.1cm.
D

17.1cm

35°

A B 12 cm C

Calculate the length of AB, giving your answer
correct to one decimal place. {2017 P1 #20]

14, The angles of elevation of the top of a tower from

two girls; Anna (A) and Belita (B) are 22" and 18
respectively. If the two girls are on opposite sides
of the tower and the tower is 100m high, calculate
the distance between the girls, giving the answer

correct to the nearest whole number.
[2019 PT #14)
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TRIGONOMETRY |

{2003 PP II #1b] 3,

Given right ALDM : sin 60° =

L
sin 60 = LD
2em
= LD =125 60°
2
LD =63
InALDN

tan 45° = Pi\iﬁ tan 45° = DN
LD 63

— DN =6+/3tan45° tan45°=1
— DN .= 63 x1
- DN = Gﬁcm

Altenatively :

upon finding LD = 6/3cm

In ALDN .

JIDN + ZNLD + ZLND =180°(Lsumind) 4,
90° + 45° + LLND =180°

— LIND =180°—~135°

- /LND = 45%also ZNLD = 45°

— ALDN is an isosceles triangle (base 2.5 equal)

. DN=LD

. DN=6+/3cin.

{2004 PI #6]

Since ABC is a right-angled triangte, we use trig
ratios:
= 2PP
adj
_AC

Scm
AC =5xtan 27° 3.
AC=5x0:5095 (using a calculator)
AC =2.55cm (to 2 decimal places)

tan 27°

SOLUTIONS

MSCE MODEL ANSWERS 8Y TOF!

[2005 PHI #3a]
DEFBis a square and ABC is a triangle

BFC is a straight line
Z/EFB =90
in AEFC

= FC=

tan 35
= F(=7.1407cm

B(C =BF +FC
BC =5cm+7.1407cm

= BC =12.1407cm

in AABC tan3 5=-*—‘fl—j}i = tan 35 =-—éE——
BC 12.1407

— AR =12.1407tan 35

— 4B =8.50100966

. 4B =8.50cm (to 2 decimal places)

[2005 PII 5a]
Since trigonometric ratios are used on right angl

triangles, we construct a geometric representatio
1 — oppositeof &

of sind =—
3 — hypotenuse of &

AABC is right angled.
Using pythagoras theorel

C

[2006 P1 #9]

Best way is to reconstruct a triangle of the
trigonometric ratios.
We construct a friangle representing sin B = 04

wnl b

sinB=0.8 =smpB =1—85::> sin B =
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SOLUTIONS
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AABC is Tight angled.
Using pythagoras theorent:

AB =CB 4
5 =Js2_4
B
3
hyp 5
[2007 P1£21]
> A
358
25m
> G
eed to find BC _ _
_BC =/DAB =35 (alt.ss;DA//BC)
ow: tan LABC = A8
BC
35 = 25m
BC
BC< 25m
tan35°
Sm
0.7002
5.704084
5.70 {to 2 decimatl place)

AC =13kmxsin 23°

!

AC =3kmx0.3907 =5.07950
AC=51km (to 1 decimal place)
. the height of the airplane above the ground is 5.1km

[2010 P1 #23]
In AXYD, XY=9 cm (given)
¥D z%m ¥D = 6em (XD L YZ)

cos LXYD = -g = ZXYDD =cos ™

= ZXYD =48.1896
Since £LXYD=/XZD (isosceles A)
= £XYD =48.1896
ZYXZ = 180" — £XYD - £XZD
ZYXZ=180" — 48.1896 — 48.1896
= 83.6206
. LYXZ = 84" (10 the nearest degrees)

{2010 PIY #7a)
(A
Angle of depression of buat
fram iop of eliff
Lo
l ] 2
G H

Angle of depression =ZCBG (alternate angles)

In right ACBG
tan ZCBG = a5 = tan LZCBG = —16—
B 100

= tan LCBG =0.16
= Z/CBG =tan™ 0.16 = ZCBG =9.09
~. ZCBG =9’ (to the nearest degree)

10. [2012 P1 #15]

Let LACBbe @

Adj 5 5
Hyp 4l 64031
6 =cos™ 0.7809 = & = 38.6569"

- ZACB =39 (10 the thenearest degree)

=0,7809

cos &=
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11.

12.

TRIGONOMETRY 1
[2016 PI #19]
@L@ .,
) A l N 1
Using right AABD
sind0°= 22 = sind0e=2
AB 6
— 6sin40° = x .. x =3.8567 km
Using ABCE,
sin 20° = p—~ = sin20° = B
BC 18

= 18sin20°=y

sy =6.15635km

The height of the plane above the ground
atpoint C =x+y

= 3.8567 km +6.15635km

=10.013km

— 10Jom (to the nearest degree)

To buy ot place an order for this book, kindly call ot
whatsapp 0995 827298 or 0887616933, To order in bulk,
email: mscemodelmath@gmail.com.

[2016 PYI #6a}
Let the foot of the wall be point
T
B
16% 12
F 13nr P

The height of the window BT = FT - FB

Using AFBP.
FB FR
tan12° = = ——
Fp 15
— FB =15tan12° = BF =3.188m
Using AFTP,

. FT ., Fr
Tan 16 = —= —=> Tan 16 =—
FpP 15

SOLUTIONS

13.

MSCE MODEL ANSWERS BY TOI

L, FT =15tan16°=> FT = 4301m
BT =4301m—-3.188m

BT =1.113in

- BT =1m(to the nearest )

[2017 PI #20]

ABC is a straight line
/DAB + ZADB = ZDBC(20pp.int £s = €xl.
ZDAB+10" =35
£DAB =35 -10° 9
ZDAB =25
In ADAC, 4 7
Tan ADAC=P_—C
AC
But ZDAC=/DAB=25"(same £)
Tan 25" = 171
AC

qo= 1L

 Tan25°
171
" 0.4663
=36.6717
=36.67
But AC=AB+BC
AB = AC—-BC
AB=36.67-12
AB =24.67

Alternatively,

Tn right ABCD, Sumof angles = 180°

— /BCD+£BCD + LCDB =180°
/BCD =180°—90°-10°=> £ZBCD =35
Using AACD

/ADC=/ADB + £BDC = ZADC=10°+5
- ZADC =65° "

P
Tan 65 = 22 = 4
e A4C =17.1%Tm €5
E AC =17.1%2.1445
A c AC = 3667

- AB=AC—-BC=36.67-12=24.67cm
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2019 PI #14]

100

J’IS“

L

X

_ Opposite
Adjacent
_100

100
Tan 22°

247 51m

Ton 180 =20

_ : XB

. 100
Tan 18°

- B =307.7Tm

¢ distance between them is AB
But: AB=AX+XB
=307.77m + 247 .51m

=555.2¢%
= 555 (to the nearest whole number)

hie girls are 555m apart

SOLUTIGNS
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SIMILARITY QUESTIONS

Chapter Highlights

In this chapter, we will solve problems regarding
similarity. These involve figures which can be
obtained from another figure by multiplying the
dimensions with a scale factor. The scale factor is
the ratio of the corresponding sides of the simifar

figures.
Corresponding Sides

This are pairs of matching sides that are i the samc
tacation of two similar figures. In the figure below,
for example, QR corresponds  to BC: PS

corresponds to AD; RS corresponds to CD;and AB 5

corresponds to PQ.

n Q.
K 3.
4,
¢ g
Scale factor = Legthof Big lgure .
Length of Smdll Figre

n

Area factor

This is the ratio of area of the image to the area of
the object.

Arca factor = (scale factor)”

Area of Big Figure

Arca factor =
Area of Small Figire

Relatjonship_between the Scale Factor and _Arca
Factor in one formula

Aren of Big Figiee .imgﬂuf Be Figee )
Arvea of Sl Fignoe \ Length of Savill Fgree

MSCE MQODEL ANSWERS BY TOP) \t

Volume factor

Volume of the image
Volume of the object

The volume factor =

The Scale Factor and Volume Factor are connecite
in the formuia:

Volume factor = (scale factor)’

Vohare of BigFigne. [ Lenglhof Tig Fgmure ]

Vehueof Sl Fipere -\ Lengthof Snzdl Figme

The ateas of two similar parallelograms are 72 cf
and S4cm?. The height of the larger parallelogram
is 8§ em. calculate the corresponding height of th
sinaller parallelogram. [2003 P11 #12a

The arcas of two similar triangles ABC and HK

are 100cm” and 256¢m” respectively. 1f the
iength of AB-is 3cm. Calculate the length of HK
[2004 PI #11

A trapezium has 2 height of 3cm and its arca
6em® . Caleulate the area of a similar trapezi
with the height-of 12cm. [2005 P1#1

Two triangles EMN and ABC are similar.
triangle LMN, LM=4cm, MN= 5cm and LN=6c
the longest side of a triangle ABC is Scm long
than its shortest side. Find the ratio of the areas
the two triangles.. [2005 PIL#6

In Figure 1, circie ABCD has a chord AC and
BD intersecting at H. length of a line HD is twic

that of HA.
A (_\
B / 2 D
Q{ ‘
o

Find the ratio of areas of triangle ABH to triang
CDH. [2006 P1 #]
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The areas of two similar triangles are 64cm? and
em?. the base of the bigger triangle is 16cm.

aleulate the corresponding height of the smaller
triangle. {2006 PIT #7a]

To buy or place an order for this book, kindly call

bulk, emaif: mscemodelmath{@gmail.com.

Figure 2, triangle ABC is similar to triangle

A. The area of triangles DBA 1s 24em”,
AB=8cm and DB=4cm

alculate the area of a riangle ABC.
[2007 P1 #23]

angles ABC and XYZ are similar, The sides of
tangle ABC are 6cm, 7cm and 8cm. the

hortest side of a triangle XYZ is 2cm. given that

“the area of triangle XYZ 15 4.5cm * . Calculate the
arca of triangle ABC, [2007 Pl #2b)

igure 3 shows two similar triangles ADE and
ABC in which DE is paraliel to BC, The area of

iangle ADE =12 cm®

4
fcm
n/ Y E
M
/ 4om
B C

the heights of triangle ADE and trapezium
ECB are 6cm and 4 em respectively, calculate
he Jength of BC. [2008 P2 #8a]

QUESTIONS

r whatsapp (0995822298 or 0887616933. To order

MSCE MODEL ANSWERS BY TOPIC

10. Figure 4 shows two similar tri anglcs TQU and
RSU. TU=3cm, UR=6cm and RS is parallel 1o

QT.

Calculate the ratio of the area of triangle TQU to
the area of triangle RSU, leaving your answer in
its simplest form. [2010 P1 #13]

11, The area of rectangle ABCD is 72¢m” and its
width is 6¢cm. calculate the area of a similar

rectangle KLMN that has a width Scm:
{2010 PII #2a)

12. The ratio of-arca of two circles is 4:9. Given that
the radius of the bigger circle is 18em, find the
radius of the smaller circle. 20611 PT #5]

13. In Figure 5, PQ = 2em.BC = 3 .cm and the area of
trapezium PQCB =10 ¢m”

A

» 22111

R
3cm -

If the arca of iriangle APQ =x c_'}n: . Calculate the

valuc of X . [2011 PII #7a}

14. The areas of two similar (riangles are ’g"Scm2 and
243cm” . if the base of the smaller iniangle is
30cm and thar of the bigger triangle isd cm,

calculate the value of b {2012 P1 #8]
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. Figure 6 shows two similar triangles ABC and 19, Figure 9 shows two similar rectanglés ABCD a

ADE. BC = 6 cm and DE = Xcim WXYZ.
WZ = 6em, ZY =10cm and BC = [2cm.
A

w X
g B
° -
\ 7 10 cm. Y
A B
Pom ) c
Figure 4

Given that the ratio of areas of AABC: AADE is
2:5, calculate the value of X giving your answer
correct to 1 decimal place. [2013 P1 #18]

Calculate the area of rectangle ABCD.
[2018 P1 81

. Figure 7, shows two similar triangles ABC and

AQS. AB =6cm, BQ = 8cm, AC = 9cm and CS = 20. Triangles ABC and PQR are similar. If the area

of triangle ABC is four times the area of manglc

12cm.
PQR, calculate the ratio of their sides.
{2018 PII #
21. A container of height 6 cm has a volume of 16
cm? calculate the height  of a similar container
whose volume is S4cm’. [2019 PIL #3
22. At his house, Kenneth discovered that a carp
with an area of 13.5m? fitted exactly on the floor
2 a room 4.5m long, When the boy moved the ¢
to a similar room which is 1.5m longer, how
Calculate the ratio of the area of the triangle ABC floor area remained uncovered?
to the area of the quadrilateral BCSQ. {2020 Mock PI
[2014 PIL #5b] _
. . e _ 23, The areas of two triangles are 6om? and 24cm®. T
. Figure 8, shows two similar triangles RST an:i base of the smaller. triangle is 4cm while the B ‘
VSU. VS=5cm,VT=7cm, angle RST = 90 of the bigger triangle is 2b. Find the height of
and angle SRT=angle SVU. bigger triangle. [2021 MockPI #1

R
Figurel

If the areas of triangles RST and VSU are
00ci’ and 10cm?® respectively, calculate the
length ofSU . 12015 PII #4a)

. A cylinder with base radius » has an area of 77
cm? Calculate the area of a similar cylinder with
base radius 2r. [2016 PII #4a]
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48
=6.9¢cm (to 1 decimal place)

AILARITY SOLUTIONS
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A=16%6
A=96cm”

~the area of the trapezium with height

12cm is 96em?.

the height of the smaller paraliclogram is 6.9cm,

804 PI #10}

3
i00em K

.areaof sHKL [HK ]2
weaof saABC \ AB

the Area of the bigger Trapezium be A
ce the trapeziums are similar, then

ea factor = (scale factor)®

[2005 PXI #6a]

& %,

1-‘ >oin I\f
Let the shortest side of AABC = x ctn
Then the longest side= (x + 5) cm
Since ALMN /// AABC

LM MN _ LN

AB BC AC
4 6

x Xx+3

4x +5)=6bx (cross-multiplying)
4x + 20 =6x

4x - 6x=-20

x=10
~AB=10cm
Now,
IRy, L c
area of sLMN :[LM) (area factor)
areaof saABC \ AB

4 2
{5)

16 _ 4

T100 25

SALMN:AABC = 4:25
~the ratio of the areas. of the two triangles is 4:25.

[2006 P1 #17
LA = £D (£s in same seg) -

£B = £C (s in same seg)

L AHB = ZDHC (vert. opp. £5)

. AABH 11f ADCH (A4A4)
AB BH AH

So,
'DC CH DH




SIMILARITY

Area factor=(scale factor)’
(5

-z
3}
2

1
4

l

- the ratio of areas of ASABH:DCH=1:4.

SOLUTIONS

(2006 PII #7a
Area of bigA = 64en’
1bx H = 64cm’
_ ,6‘5( x2
o
H=4x2
H=8cm
To find height of smaller A
Area factor=(scale factor)’

2

h=6cm
~.corresponding height of smaller A is 6cm.

[2007 PI #23]
Given AABC//ADBA

Area factor = (scale factor)”
-5
ADBA DB
A4BC ( 8 T
2dent \ 4
Area AABC = 24cm® x(2)°
=24x4
=96cn’
. the area AABC is 96cm’

MSCE MODEL ANSWERS BY TO

3. {2007 PII #2b]

The shortest side of AXYZ corresponds to the
shortest side of AABC which is 6cm (snmlar A
Hence, Area Factor=(Scale Facior o

A4BC _ (shortest side AABC J
AXYZ __shortest side AXYZ

AABC _[_6_}3
45 \2

A4BC 2
=3y
4.5 G)

AABC =9x4.5
AABC = 40.5cm*

9. [2008 P2 #8a]

Let height of AADE=h
Height of AABC=H
So, Area of AADE=12cm?

12cm® =Lbxh
12:_¢>,<DE><5

72“ Tos

=4dcm

BC H
DE h
BC_10

So, BC:E(l
3

BC =6.67cm (to 2dp)

10. [2010 P1 #13]

Given the triangles are simillar,

TQU
RSU
_TU
T RU

scale factor = As ———
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So. Area factor=(scale factor)™ -,

Area AAPQ (PO :
Area AABC \ BC

AAPQ _ [ PO Jz
AAPQ+Trap POCB \ BC

x 2_2
x+10 3

x 4
x+10 9
9x = 4(10+ x) (cross-multiplying)
9x ~4x =40

Lx=8

14. [2012 P1 #8]
Since two triangles are similar:
Area factor=(scale factor)®

%zw[ﬁ)z
75 30

243 b*

75 900

p2 o 243900
75

b* =12916

b=~2016

bh=>54

. base of bigger triangle=54cm

15. [2613 P1 #18}

In As A.BC
ADE
the radins of the smaller circle'is 12cm 4B BC _AC
AD ~ DE AE
Area Factor=(Scale factor)’
APQ = ZABC (corr. £s PQ/BC) BCY _2
40P = ZACB (corr. £s PQ//BC) (1)}3] 5
40 = LBAC (same L) 6° 2
" 2 5
36 2
¥ 5
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16.

17.

SIMILARITY
36x5=2x"
2x* =180
x* =90
x=+/90

x=9.5(to 1 decimal place)

{2014 PII #5b}

As jBC are similar

4B _BC _AC
40 0S  AS
and, area factor=(scale factor)’
Ratio of the areas for As:
aBC_(ABY
A4OS \ A0
()
16+8
(&)
14

2

Thus,

"4
Ratio of the quad BCSQ
=AAQS-AABC 7

=499

=4{
. The ratio of area AABC to area quad BCSQ is 9:40

[2015 PII #4a)
Since ARST ///AVSU, then

Area factor=(scale factor)’

AVSU _ [gq T
ARST \ ST

()
90 \S5+7
10 SU

90 12
1=£

fo 12

SOLUTIONS

18.

19,

MSCE MODEL ANSWERS 8Y TOPIC:

[2016 PII #4a]
Let Area of large cylinder be A

Area factor=(scale factor)”

= 308cm’
~ The area of the cylinder is 308cm”

[2018 P1 #15]
ABCD is similar to WXYZ
Area factor=(scale factor)’
Area factor=(ratio of widths)®
ABCD. :( ET
WXYZ 6
~ Area of rectange WXYZ =Length x Width
= 10cm x6cm
=60cm’
60
ABCD
56
50

Area of ABCD =240 cm*

So,

=4 %60
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16 g, -
018 PII #9] A, = 13-5><;
BC and PQR are similar A, =24m’
: : =A, — A
rea factor = Area of &PQR uncovered area=d, — A4
: Area of AABC =24-13.5
_1 =10.5m"
4
cale factor = «/ Area factor 23. j2021 Mock PI #18]

6¢
Scale factor = o

Gem®

Volume factor = 1———
54cm’

.8
27
Scale factor = ¥/ Volume factor

6em 2 [ crossmultiply and
h 3 make /4 subject
Ixbcm
Sem

Area factor=(scale factor)’

1 (2Y

4 \b

;22

4

1 4

4 b

b* =16 (cross-multiplying)
b=+16

b=4 or —4

Hence, base of bigger triangle is 4cm.
To find height:

Area= éb‘ase x height
A= -I—bh
>

24=}-x4xh
2

24 =2h
2,
2
h=12

.. height of bigger triangle = 12¢m
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COORDINATE GEOMETRY QUESTIONS
. I E ' ':I;I CH Py W 3. A straight line passes through the p;)int (1,6)a
- COO_ 1 GEOM TRY cuts the y-axis at 4. Calculate its grédi__ent. '
T " 20604 PL#
Chapter Objectives )
Tn this chapter, we will practice probiem avolving 4 The distance between points M(3,5) and N(8,
cootdinate _geometry. Before atiempting the 13. Find the vatues of @. (2004 PIT #
questions, you shouid know how to: "
B (xz s Y ‘.‘)
' 5 Find the equation of a straight line passing &
through the point (0.7) and parallel to the line of
the equation y=2x.+ 5. [2005 P1 #11
6 A straight line passes through the points (~1
and(3, 4)'. Find the equation of the straight 1
Ax,,y) in form of y=mx + ¢. [2005 PII #
Calculate the gradientofa straight-line 7 Two lines G and Hl intersect at a point P. G p
. .= N through the points (-4, 0) and (0, 6). Given 1l
dient) = X
m (gradient) Xy — Xy . has the equation: Y= 4x —4 . Find by calculatt
Finding and generating the equation of a straight the coordinates of P [2006 F
line
y=mx+c
Calculate the distance between two.point 8. Figure 1 shows a straight-live T aph.
Distance =/(x, = %, )+ (2~ v} 4
The midpoint between (x,,y,) and (X,,92) p
denoted A is given as:
M= xn+X Wt
2 2
Note: two lines are parallel when they have the
same gradient. ~7
Onthex—axis, y=0 and on the y —axis, x=0.
So given the equation y =My +¢, 10 find the
y —intercept , le¢ x=0, and fto find the
x —intercept , let y=0. Find the equation of linc AB and write it in.th
form of y=mx * ¢. (2006 P
9. The gradient of a straight line passing t
The fine joining the points 4 G, 9). B(5-4, 8) point P (-2, 5) s -1, Find the equation of
has a gradient of % _Calcalate the value of ¢ . in the form of y=mx + ¢. [2007.F]
[2003 P1 #12] 10. Calculate the distance between the two pot

Suppose y ={a+1)x+3 and ¥+ 2x = Q-are two

parallel straight lines, calculate the value of 4.
[2003 PIJ #10a]

MSCE MODEL ANSWERS BY TOPIC

(-3, Dand B (3, 9)- [2007 P
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1. Figure 2 shows a straight-line graph v = x +8 17. Find the gradient of a straight ling whose equations
crossing the xand yaxes at A and B isy—1=mx and passes through (-2,-5).
respectively. ' [2012 P1 #7]

\
/ 18. Find the distance between L. (-2, 8) and P (4,-1),
B giving your answer correct to 2 decimal places.

[2012 P2 #4a]

19. Figure 4 shows a sketch of a straight-line graph

AB,
/
Calculate the distance between points A and B,
leaving your answer corrects to 2 decimal places. 5
) [2608 P2 #9a]
jven that y=2x—3and y=(b-1)x+5 are
I quations for graphs of two parallel straight lines. -
alculate the value of b. [2008 P1 #8] /:3 i X
. A

igure 3 Shows a straight line passing through a
‘ Find the equation of the line AB in the form:
y=mx+c, [2013 P1 #2]

| b(3,4)

20. Given that the gradient of a line passing through
A(3,2a) and B(4,—a) is 6, find the ¥

coordinate for point 5. [2013 P2 #1b]

-

21. Figure 5 shows a graph of straight line AB whose

gradient is — —;— The coordinates of point. B are
en that tan 6=2/;  Find the equation of the (3.3). |
ue in the form y=mx + ¢, [2010 P1 #9) y

alculate the distance between x and p intercepts
f the graph of =12 — 2.4x. [2010 PII #4b) B{-3, 3)

fraight line which passes through (3t, 7) and
) has gradient 3. Find the equation of the line.
[2011 PI #13]

1e parallel to 2y = 3x —4 passes through y- 0
3. Find it equation in form y = mx+C.
[2011 PII #9a]

Find the coordinates of point A [2014 P1 #11]
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22.

23,

24.

25.

26,

28.

29.

x-axis at 6.

COORDINATE GEOMETRY
The distance between M (4,_y) and N (1 0,—5:)

is 10 units. Find the negative value ofy.
[2014 PII #9a]

Find the y-intercept of the line through the point
(1,2) parallel to the line 3x+4y="T.
[2015 P1 #11]

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 088761 6933, To order
in bulk, cmail: mscemodelmath@gimail.con.

The equation of line passing through a point
A(x,2) isy—3x=—1 Findthe value of X.
[2015 PII #8a]

+

A straight line whose equation is y:-'3x+5

passes through X — axis at 4. Calculate the value
ofc. [2016 P1#16]

Straight lines whose equations are.
3y-3x=4y+2xand y=(a- 2) xare parallet.

Calculate the value qf d. [2016 PII #9a]

27. A straight line passes through the points P(1,3)

and @(2,1) . Caleulate the x -intercept of the iine.
[2017 P1#5]

Find the equation, in the form y =/MxX+C, of the

straight-line PQ which crosses x-axisy at -5 and
(2018 PIT #2]

The angle between AB and the X -axis is45".
Given that the coordinates of A and B are (2,0) and

(x,4) respecti_vely, calculate the value of X.
{2019 PI #6]

QLESTIONS
30. Figure 6 shows a straight line y=mx+¢ ona

Cartesian plane

31. Figure 7 shows a straight-line AB passing
through the points A(3a, 7} an B(a,~5) and
parallel line y+3x=3.

0

Find the vaiues of m andc . [2020 Mock PI #4]

A (3a,7) '

MSCE MODEL ANSWERS BY TOPIC

i o
|
/.I

» X

Lh

A
Y

Find the equation of the straight-line AB in th
formof y =mx+c.

B33
y+3x

[2021 Mock PH3
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COORDINATE GEOMETRY

2003 P1#12]

Gradient = P27

Xy — X

2-g=16-2q
-g+2g=16-2
g=14

. the value of ¢ is 14

' [2003 P #10a]

Fory=(@+1px+5
Gradient=a + |

Fory= -2x (change subject)
Gradient = -2

iea+l=-2
=-2-1

a= -3

~the vatue of @ is —3 .

Since gradients of //str. lines are equal.

[2004 PT #2]

changeiny
changeinx
Yo H

X=X
Let point (1,6} be (X, 1)

Gradient =

Let (0, 4) be (X5, 35 )

4-6
Then, gradient = ——-

Where a line cuts y-axis is x=0 so point is (0, 4)

y—interceptis 4
- So, y=mx+4
Taking point (1,6) and substituting,

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

6=m(1)+4
b6—-4=m
m=2

- gradient =2

[2004 PH #1b]

distance = J(xg — X, )3 "‘(J/’: - W )2

let MG, 5) be (%, ;)

let N(8, 2) be (X,,4)

S0 \/(8 - 3)2. +(a- 5)2 =13 (giver)

then (8-3)" +(a-5) =13" (squaring both
sides)

5% +(a-5) =169

Thais - 5=12 or -5 = 12
a =12 + 5 a = —12 +5
a = =7

i
puaad
~3
o
=

[2005 PT #12]

Form: y=mx+c

Live parallel to y =2x+5

-~ m =2 (parallel lines have equal to the slope)
So new line: y=2x-+¢

At point (0, 7):

T=2(0)+c

T=c¢ :

~ Equation of the line is y =2x+7.

* [2005 PII #10a]

Let (%, 1) =(~1,-2)
(xzuya):(3,4)

Gradient = msM
XX
_4-(=2)
3-(~1)
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COORDINATE GEOMETRY

1

]
4
3
2
3

it

|
=
+
0

y=1.5x+c¢

At (~1,-2):

2=15x(-D+¢

—2=-15+¢

-2+15=¢

-05=c

So, y:l.Sx-O.S'ory:%x*% _

[2006 PI #14]
¥ p=dx -4
1\
P
{0, 6)
e -
/ 4/
e

Take the equation G: y = mx + C (unknown)

At (0. 6) is y-intercept because x =
Soy=mx+6

Taking (-4, 0) -

0=4m+6

6 _—4m

—4 —4

3
m=-—
2

SoG; y=#x+6 (i)

We solve for intersection point with H
H:y=4x-4 (i)

Substituting in (1} or equating the y’s
4x-4=%x+6

dx-¥%x=6+4
Ax-1.5x=6+4
Br=3z
x=4
To solve for the y —coordinate:
y=1.5(4)+6

=6+6

=12

Therefore, point P is (4, 12).

SOLUTIONS

10.

il

[2006 PIX #2b]

From the figure, Y — intercept is (0,4):
So, taking the form y =mx +¢ :
y=mx+4 (i}

From the fig, the otber point 18 (8,0):
Substituting in (1),

0=m(8)+4

the equation of line AB

MSCE MODEL ANSWERS BY TOPIC

18:

[2007 P1 #7]
point p(-2,5) and gradient="Y,

Then using y =mx +¢ ,one geis
p=-Hx+c

at point p(—2, 5),x=-2 andy =3
= 5= K (=2)+C

5=1+c

5-l=c

c=4

Hence the equation is:y = /2 X+ 4

[2007 PII #3b]

Taking A (xx - yz‘} and. ‘B (x: » -]".2 )"

distance between A and B,

1AB|' = \ﬁx: —x) =, - x) (distance formu’a)

sov: |AB| = -3+

4B =G+ 3 +O-17
4B =6 +§°

AB =36+ 64

AB =100

AB =10

- the distance btn points Aand B is 10 units.

[2008 P2 #9a]
y:x+8

from the equation, y-intercept = &

Aly=8x=0
. B =(0,8)
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COORDINATE GEOMETRY

AtpointAy =10
substitute O for y in the equation to find x :
f=x+8=>x=-8

L A={-8,0)

|ABI=\/(x2 _xl): + (¥ — 1y )

|48] = JO--8) +@-0)

11,31 {to 2 decimal places)

: .. The distance between A and B is 11.31 units

SOLUTIONS

. [2008 P1 #8]

: Given, y =2x—-3 )
sy=(G-Dx+5 ~{i1)

b —1= 2 (gradients of // lines are equal)
bh=2+1

b=3

- the value of  is 3

_ At_point P(3,4), substitute in the eq.
4= %(3) +c

=2+c
=4-2

2
. The equation of the str. linc is ) = ~3-.r'+ 2

14. [2010 PII #4b]
y=12-24x=> y=-24x+12

y—intercept = (0,12)
x — intercept occurs when y =0
0=1i2-24x

24x =12
245 12

274 24
x=5

Let the two points be A (0,12) and B(5,0)
IABJ:\[(J": s )2 +(x1 =X )2
:\](0'—12)2 +(5-0Y’
=J(=12)" +5°
=+/144+25

=+/169
=13

Distance btn x —and y — intercepts = 13 units

MSCE MODEL ANSWERS BY TOPIC

15. [2011 PY #13] .
Given coordiates on straight line
(3t,7yand (¢,—5)and y =3x+¢

change iny

Gradient = :
change inx

73 . .

3= Taking pomt (2,—-5)
31 Substitute in y =3x+¢
3:zi§. —5=3(2)+c
3(2 2;12 T=ore
o) =
(21) —S5-6=c
PP |
F=F | —i-c ,
1=2 . eguation is: y = 3x-11
Altemative -
Take y=3x+c¢
At(31,7), 7=3(31)yrc
T=9%+c¢ (i)
At(1,~5),—5=3(/)+3
—5=3t+c (i{}

Taking (7)and (i7)

O+ec=T (i)

3 +¢ =5 (ii)

97



COORDINATE GEOMETRY

212
6

taking ()
T=92)+c
7=18+c
7-18=c
-11=¢
so y=3x+c becoming
y=3x-11

. equation is: y=3x-11

SOLUTIONS

19.

16. [2011 PII #9a]
y —intercept =3
Soy=mx+3
To getm:
Taking the given eqgtn,
2y=3x-4 :
y=ix—4

m =2 (//lines have same gradient)

Hence, eqtnis: y =5x+3

20,

17. [2012 P1#7)
Giveny—1=mx
y=mx-+1
Since ihe line passes through (-2,-5)
-5 =m(-2)+1
~5=-2m-+1
5 1=-2m

A

. gradient =3

21.

18. [2012 P2 #4a]
Let 1.(-2, 8) be (x,,3,)
Let P(4, -1) be (x,,¥,)
Distance between two points

=, (%, _xz))2 +( _yi)z
[LP| =y(-2—4)" +@--1)’

MSCE MODEL ANSWERS BY TOPIC

=10.82 (io 2dp.)
Distance between L and P is 10.82 units

[2013 P1 #2]

From the fig, y —intercept =3
So,y =mx+3

At (-3,0),

0=m(-3)+5

s=dm

-
'g-—l??

So the equation is: y = %x 45

[2013 P2 #1b]
Let A(3,2a) be (x,1)
Let B(4,~a) be (%, ;)

227N Gradient

X, =X
-2 g
43
3
1
+3a“i
-3 -3
a=-2

Hence, the y —coordinate of point B
is —g=~(-2)=2

N

=—';-.+c 3=x
3-d=c - Point A is (3,0)
3-15=c¢
1.5=¢

[2014 P1 #11]}
Takey =mx+¢
then, given m =—3
y=—3x+cat (3,3
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COORDINATE GEGMETRY SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

). [2014 P11 #9a] 25. [2016 P1 #16]
. y=mx+c
The distance between M(4,y) and N{10,-5} is 10
. [
Dislancez‘jaz -y —{?(T'r1 i y=-=3xt 5
i0=\/(y~——5)2+(4—10)2 At x—axis 4, v =0 thus,
3 ! c
2 2 2\ 0=-3{4)+—
(10) :(J(y+5)- +(-6) ) 34) 2 .
) 2 2 ¢
100=(y+5) +(-6) 0=-12+-
(y+5) =100-36 1S
y-+5=im _ 2
y+5=18 12x2=c
y=-5+8 =24
y=-5+80ry=-5-8 _
. 26. [2016 PII #9a]
y=3or—y=-13 Take 3y ~3x =4y +2x
ny=3ory=-13 Express asy = mx -+ ¢
“The negative vatue of y is —13 Jyp—dy=3x+2x
-y = 3X
[2015 PY#11]
express lines as y =mx+c 3= =54 Ot £)
Line 1:3x+4y=7 ' | Take 3 = {(@=2) Xovescece. ()
4y = '_3x +7 - a—2=-5 (//lines have equal gradient}
y=—3ix+% d=-5+2
Line 2: y =—2 x +c (/lines have equai gradient) a=-3
At ﬂf) 27 2017 PY#5]
2=—3{}+c P(1,3) and Q(2,1)
24g=cC Lets find the equation in the form y = mx +¢
2% =C m= Y. 0
1_41,:c : Xy X
Hence, y-intercept is 4. Pt
2-1
. m=-=2
4, [2015 PH #8a] S e
We solve for x where y=2. y B
y-3x=-1 Taking ?(1,3),
AtA(x,2), y=2 3=-2(1)+¢
2-3x=-1 3t2=c
. Le=5 -
2+1=3x The equation of the line PQ is
x 3 : -
- _= y=-2x+35
3 3 .
r=1 At x —intercept, y =0
O0=-2x+5
2x=23
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COORDINATE GEOMETRY SCLUTIGNS MSCE MODEL ANSWERS BY TOPIC
x=2.5 Taking point (5, 4)
Hence x—intercept of the line is 2.5 4=m(5}+6
’ ' 4—6=>5m
28, [2018 PII #2) —2=5m
coordinates at x — intercept (6, 0) -2 = m
coordinate at'v — intercept:(0,— 5)= ¢ = -5 3 .
, Hence, c=6 and m=—-%.
. ."} — ].,‘ s
Thus gradientof P : m = ~2—=
f2 T 31, [2021 Mock PXI #3b]
-5-0 =5 ~ _ .
— = - 6.:?”:*6 Let Line ABbe y=mx+cC:
5 Slopem = R imbi
m== X, =X
6 -5
y=mx+c -y
5
. ‘}; =X = 5 _ E
6 2a
29. [2019 PL#6] _6
a

Xy

A _
/hine; y = ~3x+3

Slope of AB=—3 (//lines have equal slope)

5_ 4

a

= —3q

;=4d
0 -9

Hence, point B is (—2,~5)

Letting AB bev=—-3x-+¢ and using point

The coordinates are A{2,0) and B(x,4) (—2,-5).
Gradient of the line, m = Tan 45° 5= -3(-2)+c
ST —S=+6+c
But m =224 ~5-6=c
S c=11

=220 sy =—3x+11
x—2

yx—2=4

=442

x=0

30. {2020 Mock P] #4]
From the figure, there are two points,
the v-intercept {0.6) and a point (5.4}
Se. y=mx+6
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IATIONS

CH 5.
VARMTIONS' 2

Chapter Highlights

ariations. Variations define a concept wherc onc
ariable changes as a result of changes in other
iables. The problems discussed herc nvolve
four types of variations:

Direct variation

“refation whereas one variable (x) mcreases or
decreases, the other variable e.g. y also increases or
decreases at a constant rate.

ic. yoc x (read as* y varies directly as x 7} leads

the equation y = kx where £ is a constant.

verse Variation
jven two variables e.g. # and g , we say 7 varics

1

> As g increases, ¥ decreases. J
-

» As g decreases, Fincreases.

“direct as with two other variablcs {The varnable can
“also vary both directly and inversely to two or more
variables). 1.c.

v cc xq means v varies directly as a product of x

artial Variation
his type of variations consists of two or mare
arts added together. The various usualy results in
uvations with two variables. We therefore urge
ou to have knowledge on solving simultaneous
near equations using cither elimination or
ubstitution method.

In this chapter, we will solve problems on

oint’ Variation occurs when -onc variable varies

“Direct Variation

the vatue of p when g =15. [2008 P1 #21]

oint Variagtion

tven that X ocg- When x =10, v =2 and z=

-

ind value of x when v=1 and z= 5. [2006 P1 #13]

'. quantity P varics directly as g and inversely as
+}1. When P=1. ¢=2. Express /” in terms of ¢
nly. [2006 PIL #11a]

.'Given that ¢ a:\/;_J and p» =4 when g =3, find

QUESTIONS

10.

1l

MSCE MODEL ANSWERS BY TORIC

P varies directly as x®and inversely as y. When
x=2 and y=4, P=3, Find the value of x when P=48
and 1=2. [2007 PI #12]

Given that X varies jointly as ¥V and inversely as
the square of 2. Calculate the missing valuc in
Table 1 below given that it is positive.

x|viz
142

[2003 PP1 13]

x varies directly as 1V and inversely as the squarc
of n.¥f ¥=15, v =24 and n = 4, calculate the

values of 7 when x =8 and 3 =20.
[2008 PI1 #12a)

A quantity & varies jointly with r and 7, and 5=108
when =3 and r=6. Find an cquation which
expresses & in terms of #and £. [2004 PI #4]

Given that P varies as a product of ¢ and r*, and
that P=50 when g=1 and r=5, find P> when g3 and
r=§. [2005 P1 #13]

Given that Fecrd and ¥ =54 when =2 and

d'=3.Find V whenr= % and d=6.
[2010 P1 #20]

p varies directly as r and inversely as the squarc
root of g. Given that p =4 when g = 9 and r =1,
calculate ¢ whenr =2 and p=6.  [2011 P #14]

. _ v
Given thatx a 5 and x =12 when y=2and

-

z=1.Findywhenx=15and z = 2.
[2012 PT #19]

. The guantity p varies directly as the square of ¢

and inversely as . When p =18, g =6 and =30,

Find ¥ whenp=27and ¢ =12.  [2013 P1#17]

. A quantity W’ varies directly as the cube root of X

v.Whenx =27andy =

w =6 . Caleutate the value of x when w=23 and
=8 [2017 P #13]

and inversely as
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VARIATIONS

14. A quantity x varies directly as the square of z and
inversely as y. Given that x =2 when y=2 and z=1,
find y when x=5 and z=-2. [2015 PI #18]

15. A quantity f varies directly with the squarc of g
and with 4. When g=2 and #=9then f=4.
Find f when g = 6 and & = 20.

[2014 P1 #17]

16. The cost (¢} of hiring a minibus varies dircctly as
the distance (d) travelled and the number of
passengers (p). When the distance is 10km and the
number of passengers is 8, the cost is k 10 0GC.
Given that the cost of travelling 25 km 1s K46 875,
calculate the number of passengers. [2016 PT#14]

17. A quantity p varies directly as the square root of r
and inversely ast. When p=2 and #=4 and

t =3, Calculate the value of  when p =6 and
r=16 [2018 P1 #9]

Partial Variation

I8. Given that y is partly constant and partly varies as
x and y= -3 when =3 and =22 when x=-2,
calculate the value of y when x=2. {2003 PII 2a}

19. A quantity g is the difference between two parts.
The first part is constant, and second part varies
inversely as the square of p. if ¢ =1 then p =2 and
g =6 when p =3, Find the positive value of p when
g=9. " [2004 PYI #7b]

20. The cost (C) for an international call from Malawi
to Europe, partly varies inversely as time, (7), and
partly as the square of time.

A one-minute call costs K120 and a two-minute
call costs K200. Find the cost of a five mmute call.
[2005 PIT #8a]

21, The bus fare per passenger (F) Is partly constant.

and partly inversely proportional to the number (n)
of passengers. The fare per passenger for 40
passengers is K240, and 50 passengers is K200,
Calculate the fare per passenger when there are 100
passengers, [2087 P11 #7b]

22, The quantity g is partly constant and partly varies
as P’ ‘When g=5, p=1 and when ¢=26, p=2.

Find g when p =—2. [2012 P2 #7b}

QUESTIONS

23.

24.

26,

27,

29.

. p is the sum of two, one which varies direcf

. The cost (p) for hiring a taxi is. partly constan

MSCE MODEL ANSWERS BY,

The time, T, taken for students to finish di
a topic in a growup is partly constant a
varies as the number, N, of the studen
group. A group of 5 students takes 120
while a group of 9 students takes 180 mi
Calculate the time a group of 12 students ca
to finish discussing the topic. ~ [2010 PII

A quantity @ is the sum of two parts, one of
is constant while the ather varies inversely aslk
square of # . When n =1, a =—1and whe

n =2, a =2 Find the value of @ whenn
[2011 PIF.

g and the other directly as q*. When
when g =4, p =52.8 and when g =5
p =81, findp wheng =6. [2013 P2

The number, N of workers hired to construct
road is partly constant and partly varies with
length, L of the road. A 40 Km road requires
workers and a 54 Km road requires 192 work
Calculate the number of workers of to be hire

complete a 73 Km road over the same period
[2014 PII

The distance (d) covered by a moving object:
partly constant and partly varies with the squ;
of its velocity (v). When the velocity is 2m/hr
distance covered is 15 m, and when the veloc
3m/hr, the distance covered is 20 m. If the
distance covered is 36 m, find the velocity of
object. [2017 PIT #11

partly varies as the distance (d) fravelle
distance of 30 km costs K.10,800 and that of 5
costs K13,500. Cadlculate the cost for a distan
40 km. [2015 PIX

To buy or place an order for this beok, kindly
or whatsapp 0995822298 or 0887616933, To¢
in bulk, email: mscemodelmath@gmail.com.

A variable v is partly constant and partly vari
x. When x =2, v=16 and when x =7, v =31

Find y'in terms of x. [2016 PII #4
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30. Takondwa, Mphatso and Chikondi share bananas.
“The number of bananas (t) that Takondwa gets
- varics directly with the square root of the number
of bananas {m) that Mphatso gets and inversely
“with the number of bananas. (¢) Chikondi gets.
When Takondwa gets 3 bananas, Mphatso gets 4

the number of bananas that Chikondi gets when
Takondwa and Mphatso gets 6 banamnas and 25
" bananas respectively. [2019 PI #13]

bananas. and Chikondi gets 8§ bananas. Calculate

QUESTIONS
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Direct Variation 3. [2006 PII #11a]

{2008 P1 #21] . Oc-( q )
g +1

Given g o JE kq

We introduce the variation constant k : P= 71 (introduce contant k)

q = k'\/; ’ SubStltutlng I): 1 and_q o= 2 to ﬁnd k'

p:4Whqu:3::>3:k\/Z :::’1.552)(21

3=kx2=>2k=3 e +

= k = ¥ (divide both sides by 2} =

substitute % for k in the equation: o

g=%\p - =75

now, need to find p when g =15 5 =2k (multiply 5bothsides)

=15= %\/; Z 2k (divide by 2 both sides)
15%x2 : . 3 .
= \/E (multiply by both sides) =k=25
3 2 Substitute 2.5 for k in the equation to set
= \/}; =10 (sq.root bothsides) pe 2.5¢q
(Jp)* =10 = p=100 g +1 s
C 2.
. The value of p is 100 : < In terms of ¢ onty; P = pe) fl
Joint Variation _
4. [2007 P1#12]
[2006 P1#13] P varies directly as x* and inversely as y.
Introducing k as the-constant of variation.
. ky = poc—
X o 24 then x=— Y
z z Tntroducing & as the constant of variation;
Substituting x= 10,y =2 andz=4in x = k=10 ook
find 4
1 o whenx=2,y=4,p=3
10= "2"‘;‘ x (simplifying) substitute in the equation to find .
=> 20 = k (cross multiplying) 3= 8k
k=20 4
3 =2k (simpl
Substitute 20 for k£ in x= }’c_l 3 (simplifying)
- — =k (divideby2both sides)
= x= 204'!i 2
z P 3
Now we need to findx wheny = l andz=35 9
_ 1
xr= 20"5 =4 Substitute £ into equation.
~x=4 Yx®
Lp X
Y
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jg=222_ (substituting p and y)

8x2=%x°
6=¥%x’

SCLUTIONS

L . 12
.Equation (i) now becomes x :____22’,

ow we need to find z when x =1 and y=3
12x3
zl

=36

+36 (take square root both sides)
6
The missing value in Table 1 is 6.

MSCE MODEL ANSWERS BY TOPIC

[2008 PII #12a]
Given that x varies directly as y and inversely as
the square of #
v
= X ooc I
n- -
Introduce the constant % then

Gwvenx=15y=24andn=4,we find %
_kx24

==

24k

6

3, c e
15'-=—2-k {simplifying)
2x15.

3
2x5=k
k=10

15

i5

=k

. 0
" the (i) becomes x = 1 ;V
7

now we need to find # when x =8, y = 20

20 .
=8= 19—)(2—— (make nsubject of formula)
8xn® = 29-2-{-)— x 1
n

8xn’ =200 (divide both sides by 8)
n® =25

J25

=35

I
H

7
)

.. #'is either 5 or -5,

[2004 PI #4]
b varies jointly with » and ¢

=bort
Introducing the constant of variation k&

Substitute »=108, =3 and =6
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VARIATIONS

8.

9.

e —

= 108=kx3x6 =108=18%

= k= ,].0_8 k=06
18

Substitute k in (1)

= b =061t

».In terms of rand 7,b= 61t

SOLUTIONS

10. [2011 P1 #14]

[2005 P1 #13]

Poegr
Introducing a constant &

Given that P =50, =tand =35,
= 50 = k(D(5)"

— 50 = 25k (divide by 25bothsides)
= k=2

Substituting & = 2in (1):

P=2qr’

When g=3 and r =8

= P=2x3x8’
- P=384

[2010 P1 #20]
Given that V7 ot rd

¥ = krd ( where k is a constant )
Given that V=54 when r =2and d =3
54 =kx2%x3 = 34=06k

I :9.>:—1—><6
2

V =0x3

V=27

11.

MSCE MODEL ANSWERS BY:

>

P'“—J—;

o p=

\/’é‘ﬂ

Givenp =4,q=9.r=
1

=4=k—=
Jo

4=kxl
3

Ax3=fx1 (multiply by 3 both sides)
= Ek=4x3=12

where k is constant

. . : 12r
Substituting & into our equation: p = —=
Ja

We now find ¢, when r =2, p=6.
12%x2

Ja

()JE =24 (multiply .\/E both sides)
24
Ji=%
Ja=4
(Va)

Lg=16.

nd

(divide Gboth sides)

:-(4)2 (squaring both sides)

il

[2012 P1 #19]

. 3
Given x o~

-~

= x= ,}9{- (wherekis a-constant)

whenx=12,yv=2,z=1

12 = 1‘1-21—) k= 1—2—
O 2

k=06

61 ) B
x == Now we find ¥ when x = 15 andz
1 €=E1’— =15= éﬁ

2- 4
61 =60 (multiply 4 both sides)
=10 (divide by 6 bothsides)
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C ARIATIONS
[2013 P1 #17]
px 4
-
_ kg : :
=—— . ....G (1) (where kis a constant)
-

given that p =18, = 6andr = 30.
kx6°
30

=18=

=>18= -3-3%}?— (muitiply 30 both sides)

18x30 =36k

=540=36k (divideby36bothsides)

= 15=k

ndrwhen p = 27and ¢ =12,
27 15(12)°
. }'

2160

(make r subject)

ix

(L —

y

K

y
Given that x = 27, y = 2andw = 6.
27 3k

= =6
2 2

(introduce constant £}

(divide3both sides)

43fx

J}'

The equation is w =

SOLUTIONS MSGE MODEL ANSWERS BY TOPIC
Given that w=5and y =8, wecanfindx:
3
(PR
Z
Sx2=3Yx (cross multiplying)
10=3x
3
(10)'=(3x)
=1000=x (cubingbothsides)
Cox=1000
14. [2015 PI #18]
yor o
)}
kz_ﬁ.

X o= — e (D) (Where ks a constant)

Whenx =2, y=2 andz=1

2= H0)
)
=4

{multiply 2 both sides)-

(i) become :
Whenx =5 and z=-2
4(4)

4(-2y
y 5

;
Cp=3d or3n
Y=

15. [2014 P1#17]
._}"a zh
f=kgh
4=k(2)(9)

4 _ 36k

6= 30 (Divide by 36 both sides)

1 s
o _=— "h_
F=58
Given g = 6and /1 = 20, we find /-
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VARIATIONS
6% x 20 36x20
= = f = :
f 5 f 9
o f=80

SOLUTIONS

16, [2016 PL #14}
cocdp

When.d =10, p=8 and ¢=10,000
10,000 =k (10)(8)
10000 = 80%
10000
R
Equation (i) becomes :
c=125dp
Finding p when d=25 c= 46875
46875=125(25) p
A46875=3125p
4687

3125
p=15
15 passengers are transported for a distance

of 25 ki and cost 0of K46,875.

= k=125

(where k isa constant )

18,

(divide3125both sides)

17. [2018 P1 #9]

(i)
whenp=2, r=4and =3

_k3
3

2x3=Fkx2

6=2%

3=k

Sk=3
[Substitute & in (1)}
op=2T

f

MSCE MODEL ANSWERS BY TO

Given that p =6 and r =16, we calculating the

value of 7:

316 e .
6= —{—1: ............ multiplying 7 both sides.
6f =3x4 = 6 =12

i
12 g L
g1 = — dividing 6 on each side

. :2

PARTIAL VARIATION

[2003 PH 2a}

y=CHhx.. (D
y = ¢ + kx (wherecand kare constants}
given that y = =3 when x=3
-3=¢+tk(3)

=5 e F3E= B (i)
Also given thatwhen y = 22 when x = 2
substitute in y = e+ Ax:

22 = -2k
2= 22, (i)

c—2k=22
5k=-25
k= :?- (divide both sides by 5)
k=-5

Substitute into the equation (i)
¢+3k=-3 = ¢+3(-5)=-3
c—-15=-3 =ec=-3+15
Se=12

=> y =c¢+ kxbecomes y =12 -5x
When x =2, '
y=12-5(2) = y=12-10
> y=2

s Thevalueof y =2 whenx=2

1NA

—
—

W




Since ¢ varies as a difference of two parts, we
b ;
subtract the parts: ¢ =¢ ——;5 ......... (1)

{Where ¢ and & are constants)
When g=1, p=2 substitute into equation (1)

b b

=e-r=l=c-s

[a—

=>4 =4c—b (multiply each term by 4)...(1)
When ¢=6, p=3 Substituting into equation (i)

:6=c——f'p:;-=>6_:cwé
3 9

6x9=cx9 w-g x 9 (multiply each term by 9)

=54=9¢—b......(2)
Tofind c and & we solve (1) and (2) simultanously:
4=4¢c-b
(54=9¢-b)
-50=-5¢
-30 -5

_55 (divideby—5) =10=c
se=10

Substituting ¢ =10 in (1)

Cd=dc-b

¢ 4=4(10) —b = 4 =40-b (make bsubject)

> -pt=-36= p’ =36

=¥36= p=-6oré
The positive value of p 15 6

SOLUTIONS

M3CE MODEL ANSWERS BY TOPIC

20. [2005 PII #8a]
C :?H_’n‘2
When t=1 min, C=120:
=120 :%+b(1)2':>120':a+b ...... (1)
Whent =2min, C=200
= 200:§+b(2)2 = 200-:~g»+4b
400= a+8b (multiplyby 2)......c.cocvuee.. (2)
Solve (1)and (2)simultanously;
400 =g +8h
~(120 =a+h)

280 =7h

-:bb:}‘—,?g nb=40

(divideby7)

Substituting b=40in (1)
120=a4+40=>120-40=a

~a=80

thus C=—FE’:;-)~+—4_LOZ2

The cost for 5 min call (+ = 5):

C= ? +40(5)* = C =16+ 40(25)

C=16+1000
s C=K1,016.

21. [2007 PTI #7b]

I is parlly constant and partly inversely proportional to #.

o
=>F=k+—
1

Given that # =240 when # = 40; Substituting in the equation:

240 =k +-5-
40

2405 40 = F x 40 + — x 40
40

9600 = 40k + ¢
= 40k +¢c =9600 (i)
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VARIATIONS

22.

We are also given that F =200, when r= 50.

Substituting into F = k +— = 200 =k + 3%
¢

20’0x50:kx50+%x50

10000 = 50k + ¢
= 50k +c =10000 (1)
We solve (i) and (ii) simultanously:
40k +¢=9600 (i)
~(50k+ ¢ =10000) (i)
—~10k = —400
k =40 (divide both sides by -10)
substitute k =401in (1) :
40 x 40+ ¢ = 9600
1600 + ¢ =9600
¢ = 96001600
¢ = 8000

substituting & = 40 and ¢ = 8000 in F=k+ <.

)

F = 404 2000
H

Finding F when #n=100:
8000

F=40+——
100

F =40+80
=120
The Farc per passenger when there are a 100

passengers is K120

[2012 P2 #7b]
Given that g is pastly constant and varies as p’

= ¢ = k+cp®, where cand k are constants.

- wheng =35, p=1

=5=k+{)’c
=>5=k+¢ (1
whengq=26,p=2
=26=k+(2)c

= 26=k+8¢c (i1)
subtracting (i) from (11)

SOLUTIONS

MSCE MODEL ANSWERS BY TOR;

k+8c=26

—(k+c=5)
Te =21

substituting ¢ 1n (1)
5=k+3
5-3=k
k=2
The equation is g =2+3 7.
When p=-2
g =2+3(=2)

—2-24
g =22

=3

23. [2010 PI #12a]

T = a+ kN, whete g and k are constants
Given that N=5, T=120
=120=a+5k
= a+5k =120 (i)
We are also given that when N =9, T =18
= 180 =a+9%
= a+ % =180, (i1)
Subtracting (1) from (ii):
a+ %k =180

—{a+5k =120)

4 = 60

4k 60

4 4
k=13
Substitute in equation (1)
a4+ 5k =129
a+ 5(15) =120
a=120-75
a=45
The equation becomes T = 45+ 15N
When N=12
T =45+15(12)
T=45+180
F =225
- 12 students will take 225 minutes to finish
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VARIATIONS _ SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
e e e e

a= k+.—ci- (k and c¢ are constants)
n

(1)

. . . [
“whenn =2,a =2, againsubstite ma =k +—
n

k+c=-1

. . . e
-Given 7 = I when g = —1,substitute in: @ = £ +—-
7

81=a(5)+k(5)
81=Sa+25k
- 5a+25k =81

The two equations are:
(Sa+25k=81) x4
—(da+16k=52.8) x5

20a +100k =3Z4
200 +80k =264

. ¢
2=k 20k =60
(2)“ . . -
k+c =8 (multiply by 4) (i) Divide both sides by 20
Wesimultaneously solve equations (i) and (i1} b= 60 = k=3
20

Substituting &£ = 3 1n (i1)

—(4k+c=8)
e o e i 5a+25(3=81
-3k =-9 (divideeachsideby-3) 475081 > Saeg 17
=k=3 o
substituting £ =3 in (i) 5a=6 = Pl
Ade=-1 6
a=—
=-1-3 :
c=—4 => the equation becomes p = gq 434
UbStlﬁltlﬂg c=-dand k=31ma=% +-_£';_ when g= p
' H ,
6 2
p=2(6)+3(6)
pP= —336— +108
576
b=
Sp=1152

26. [2014 PII #7a]
N =a+kL; where a and & are constants

150=a+40k................ (@)
192=a+54k.....o..........{ii)
subtract (i) from (i) to eliminate a
192 =g+ 54k
150=a+ 40k
42 =14k
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27.

k=3

To find a, we substitute & = 3in (i)
a+40k =150

a+40(3) =150

a=150-120

o =30

When k =3, a =30.

The relationship is ¥ =30+3L

N =30+3(73) |

N =30+219

N =249

. 249 workers will be hired lo complete a 73 km road

(2017 PII #11b]
d = a-+ k" where a and k are constants

when v=2 and d=13
15=a+2k
a4+ 4k =15 (i)
when v=3 and d =20
20=a+3k
a+9% = 20........... (i)
By elimination, subtract (ii) from (1)
a+9% =20
Ta+ k=15
Sk=5

ook
Substituiing in equation (1}
a+4k=15

a+4(1)=15

d=15-4

a=11

The relationship is 11+v* =4
If distance is 36m
36—11=1"

SOLUTIONS

28.

29.

MSCE MODEL ANSWERS BY TOP

25 =1
v=+25
W =36-11
v =425
v=5or v=-3

since velocity 15 2
v =5mf b or —5 km / hr (velocity can bet)

[2015 PII #9a]
paa+d
p=a+tkd, wherea and k& are constants

when d=30, p= 10800

10800 = a+30k.....coecccv- (1)
when =50, p=13500
13500 = @ +50K..cocroroerenoo- (i)

Solve the equations simuitanously, sublract (i) fro
13500 = g +50k
—{10800=a+ 30k)
2700 =20k

2700 20k

Substitute &k =135 in any equat.ion
10800 = a +30(135)
10800—-4050=a

a=6750

. The telationship is p = 6750+ 1354
when d=40, price is
p=6750+135(40)

p=6750+5400

p=KI12150

[2016 PII #4b]
v =a+Jox(where a and & are constants)

Whenx=2y=16

16 =a+k(2)

16 = A+ 2hecnerricarsncnnn:(£)
Whenx =7, y =31

3= a4 Thoreoeeeennn: ()
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ARIATIONS SOLUTIONS

Solve by elimination
M=a+7k
~(16=a+2k)

Substitute in equation (i)
le=ga+2k

[2019 PI #13]
toc —\/—;E == }“('/E (introduce £ as constant)
.Wheh£=3, m:4.andc=:8

=¥:>2k =24 k=12

. 12m
The relationship is; 7 = il
¢

124725

Whent =6 and m=25=> 06+
_ ¢

Chikondi got 10 bananas

MSCE MODEL ANSWERS BY TOPIC
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GRAPHS OF QUADRATIC FUNCTIONS _ QUESTIONS

Chapter Highlights

In this chapter, we are presented with problems that
require us to- draw and interpret graphs of quadratic
functions. These graphs are called parabolas with

the general form:

where a, b and ¢ are constants anda > 0,

Using completing the square method, equation (*)
can be turned into the standard form’
y=a(x— )Y’ +k, where coordinate (h,k)is the
turning point.

To find the equation. of line of symmetry of a
quadratic equation you will use the formmula:

r=— -z-{?—-where a and b are from. (*)
a

The cquation linc of symmetry is the x-coordinate
of the turning point. To find the the y-coordinate,

) } 5 .
we will substitute the value x = ey into the (*).
i

We will draw table of values and graphs of
quadratic functions. The graphs will then be used

to solve quadratic equations or both linear and
quadratic equations simultanecusiy.

Calculate the coordinates of the: turning point on
the curve Y =X +4x (2003 P1 #9]

In Figure 1 two quadratic graphs y=x" +4x-5

x 5 .
and y = — > —2x +— are.Crossing each other at
2 2

(-3.0) and (1,0). H is the distance befween the
. x 5 .
maximum  y = -——2x+— and. the minunum
2 2

y=x +4x-5.

4.

MSCE MODEL ANSWERS BY TOPIC

Calcutate the value of H. [2003 PIL8b

Find the equation of;
i. the curve in the form of y =ax’ +bx+c.
ii, the line of symmetry

[2004 PII

The table below shows some of the values for

equation; YV =x" +x—2.

si4lar2lafo]l
3|10 0 1-2]2]0

i.  Copy and complete the table.
ii.  Using a scale of 2cm to represcnt 2
on the y-axis and 2cm to represent i
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RAPHS OF QUADRATIC FUNCTIONS

on the x-axis, draw the graph of

y=xt+x—-2
i,  Use the graph to find the minimum value
- ofy. (2004 PII #4b]

opy and complete the table of values for the
quation_y=x2'—3x+1'0

i~ |0 (1213 1415
v] 141108 10 20

i.Using a scale 2cm fo represent I unit on the
‘horizontal axis and 2¢cm to represent 2 units on

the vertical ‘axis, draw the graph of
y=x"+3x+10.
Use your graph to solve the simultaneous
equation
y=x +3x+10
y%x+7
[2008 P2 #7b]

110 |1
Y110 021210
opy and complete the table and draw the
graph of ¥/ =X 4+ X2

Using a scale of 2 ¢m to represent 2 units
on the ¥ -axis and 2 cm to represetit 1 unit
on the Xx-axis, draw the graph of

p=x+x—2.
Use the graph to find the minimum value
of y. [2006 PIL #11b]

The table below shows some values for the

uation y=1+5x- x*",

y |-13 115 715 -5
Complete the table of values

Using a scale of 2 em to represent 1 unit on
the horizontal axis and 2 cm to represent. 2

units on the vertical axis, draw the graph of

y=-1+5x-x2
Use your graph to solve the equation

1+5x—x" =1, [2012 P2 #11b]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

or whaisapp 0995822298 or 0887616933. To order
in bulk, email: mscemodelmath@gmail.com.

8. Figure3, shows a graph of y:xz +x-6

Y

Use the figure to solve the equation x> =5—x
[2005 P1 #15]

9. Figure 4 is a graph of a quadratic.equation.

Formulate an equation of the graph in the form of
y=ax' +bhx+c. [2010 P1 #16]

10. 1. Copy and complcte the tablé of valucs for the
equation Y = 2x% ~5x-5.
x|2-1}10 112 | 31415
yl1312 -3 -7 7120
ii. Using a scale of 2cm ‘to represent 1 unit on
hotizontal axis and 2¢m to represent 5 units on. the

vertical axis, draw the graph of y = 2xt ~5x-5
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GRAPHS OF QUADRATIC FUNCTIONS

iiiUse your graph to solve the equation.
2x” —3x=10=0. [2010 PII #7Db]

11. Figure 5 showsa sketch of a graplh of 2 quadratic
function y = x* — 2x—3.The graph cuts the x-
axis at A and B. C is the turning point.

X

i. Find the coordinates of points A and B.

ii. Find the equation of the line of symmetry of
the graph.

jii. Find the minimum value of ¥y for the

equation y = x> —2x-3. [2013 P2#11b]

12. Figure 6 shows a straight line intersecting the
graph of y = x? +1 at point A and B. The x -value
at point A and B are 0 and 2 respectively..

Figme 4

Find-x -coordinate of _point C.
[2015 PX #20]

13. The table below shows some values of x and y

for the equation y=3+Xx— 2x°.

QUESTIONS

4. A curve y-:4-—x-*,\c2 meets a line M af p

15. The curve of the equation Y =ax’ +ax+a
passes through points (2,0),(-3,00 and (3,12
Calculate the valucof a.

16. Figure 7 shows a sketch of the graph fo
quadratxc equation.

17. The table below shows some values of x and pi

—10

=1

iit.

P(x, y) _ If the eguation of the lineM
y=-3x-4, find the Y coordinate of point"_'

when X coordinate is negative.

Complete the table of values

Using a scale of 2cm to represent
unit on the horizontal-axis and 2cm
represent 2 units on the vertical axi

draw the graph of y=5+x-2x’
Use your graph to solve the equa
3-2x-2x" =0. [2015 PUL#7

[2015 PII #11b

[2016 PL#

Find the equation of the graph in the fi
y-——a_'.fc2 +bx+c.

the equation y = X" +2x—4

{2017 PI#1

11..

x |4|-31-2]-110i1 }2
yi4 [-] 0 -114)11
Complete the table.

Use the scale of 2 cm to represent one

on the horizontal axis and 2 cm to repre
2 units on the vertical axis, draw a grap

y=x*+2x-4.
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RAPHS OF QUADRATIC FUNCTIONS

y. [2018 PII #14]

0. ‘
; . + bx + ¢ where

ind the equations of:

a. Curve

b. Line of symmetry. [2019 PII #8]

igure 9 shows a sketch of two graphs of quadratic
quations y=x"+6x—7 and y= x*—6x. The
rizontal line AB is the distance between the
iing points of the two graphs,

X

[ s

olving for the value of &, calculate the distance
[2020 Mock PI1#8]

QUESTIONS

\y=f-6x

MSCE MODEL ANSWERS BY TOPIC

i, Use the graph to find the minimum value of ~ 20. Figure 10 shows the graph of y=-2x+6

intersceting with the graph of y=-x"+bx at
points P and 0.

JJH
y=—2x+6

L

gz »X
/ L2
Y= = 4 bx
Calculate the value of b. [2021 Mock P #8]
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1.

SOLUTIONS

GRAPHS OF QUADRATIC FUNCTIONS

[2003 P1 #9]
The equation Y =x +4x is of the form
y=ax2+bx+c where a=1,b6=4,c=0.

. o b
xcoordinate of the turning p01n1=-5——
a

b
- X =——
2a

-4
—— =2
2x]
Substituting x =—2 iny =x" +4x
y= (2 +4(2)
y=4-8
Ly =—4 . turning point is (—2,—4)
Alternative,
By completing tghe square method.:
y=x"+4x

letx® +4x=0

2 N2
-JCZ +4x+ (i] = (-4—J
2 2)

© +dx+(2) =(2)
¥ +ax+4=4 |
(x+2) =4

(x+2) -4=0
thusy = (.3c-i~2)2 -4
hence TP is (-2,—4)

12003 PII 8b]
The. equation of the two graphs are of the form 3,
y=ax “ibx+te

~b

¢ —coordinate of minimum = —2—-—
2a

”l"akingy=.1c2 tdx—-5 > a=1,b=4

i . o -4
- x —coordinate of mintmum = ——
2%l

= To find the y-coordinate, we ‘substitute -2 in

yo= ¥’ +4x-35

= y=(-2) +4(2)-5=>y=4-8-7
= y=-9

- the coordinate of minimum is-(-2, -9)

2

x 1
Forp = ————2x+ %, a=-=,b==2,
ory === / . |
b

x — coordinate of the equation x = —
a

x =2
To find the y — coordinate, we substitute x

V :~£;—~2-x+%

(<2)*

.'.y:-2+4+-2—::4.5

The coordinate of the minimum is (-2,4.5)
Using distance formula:
H= \[(xz —x,)+ (¥, ~¥)

H =\[-2—(-D)]+[4.5-(9)]

H =AJ(0 +13.5
g =+/18225 = H =135

or (from*)

since H is vertical or x-values are equal,

H=4.5-9
=13.5units

(2004 P11 #4a]

i. the roots of the required cquation are X
x=2. '

wy= a(x +1)(x—2) where ais a constant -

a (xz —x— 2)

I
&
:
8
i
[\
2

From the graph the y-intercept is 4.

sw2a=4
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RAPHS OF QUADRATIC FUNCTIONS

(-2)x* = (-2)x—-2(-2)
20" +2x+4

The equation of  the
2x* +2x+4

symmetry

The minimum value of ¥= e

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

[2008 P2 #7b]
Completing table of values.
y=x"-3x+10
When x =2, then y =2 —3(2)+10
= y=4-6+10
>y =8
When x =4, then y =4 —3(4) +10
y=16-12+10
y=14

x (<10 {11213 |4 |5
Y {14110{8{8]10} 14|20

I. Drawing the graph:

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodelmath@gmail.com.

Point of Interseciion
{3,10)

Point of Intersection
{1.8}
T

ii.
Table of valnes for p=x+7:

x|-1{01}3
y|6 {7]10

Solution to the simultaneous equations are where
the two graphs intersect.
Thus x =3and =10

andx=1andy =3
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GRAPHS OF QUADRATIC FUNCTIONS

{2006 PII #11b}

1.

y=x*+x-2

“When x =-3, theny=(=3)"+(-3)-2
y=9-3-2 = y=4
ny=4

[ [-4]3|2}-110

v {tol4 o [2]-2]0

—

ii.
Drawing the graph:

SOLUTIONS.

8.

iii, From the graph, the minimum value of y is
-2.25.

[2012 PIL #11b}
i. Completing the table

For the equation, y = 1+ 5x ¥’
5. whenx =~1,theny=1+5(-1)— (-1)°
y=1-5~1
= y=-5

T2 Talo[1{213]4]|5]6
13| 5[1]5(7]7]5]1]-15
i. Drawing of graph:

[2005 P1 #15]

The cquation to be solved: x*= 5 —x

Is the same as X~ +x—-5=0

ii.
y=1+5x—x°
~(1=1+5x-x")
y—1=0
Ly-1=0,=y=1

The solution of the equation 1+ 5x—x"
found where the line y = 1 cuts the parabola
“The solstion is x= 0 and x = 5.

subtracted from the plotted graph:
y=x"+x-6

~(0=x*+x-5)
y=0 +0-1

Ly =-1
We now plot the y =1 on the figure:

y

Point of Intersection

B, -1)

ot of Tntersection
(-2.8, -1) f

The solution is where the graph intersects the
y = -1, the two values are:

x=-280rx=18.

[2010 P1 #16]

From the graph, the roots of the equationae
x=-3and x =1

~ y= a(x +3)(x —1) where a is-a constant
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RAPHS OF QUADRATIC FUNCTIONS SOLUTIONS

y=a(x+3)(x-1)
y = a‘_(x2 + 2x—3)

y=ax® +2ax — 3d............(i)

From the graph the y —intercept is 3

c=>-3a=3 =>ag=-1(divide—3both sides) 1.
Substitutea = Lin (1), we have:

y=(D¥ +2(=1x—3(-1)

Sy=-x"—2x+3

lis <

2010 PYL #7h)

i.Plotting the graph:
¥

12.

0=2x° —3x--10)

MSCE MODEL ANSWERS BY TOPIC

[

x| -210}2
Y19 501

Plot the graph of ¥ =—2x+5 on the same graph
paper.
sx=31or ~1.6

[2013 P2 #11b]
1.
Points A and B are x-intercepts where y = 0.
— y=x? —2x—3becomes 0=x —2x—3
= (x—-3)(x+1)=0
= x=3andx =~1
=>A=-1 and B=3
1t.

From the equation a =1,b=-2

Equation of the line of symmetry=~5
B )
21y
iii. Equation of line of symmetry is x— value
of the minimum point. In order to find the
y—value, substitute x =1 iny =x"—2x-3

y=(1¥ -2()-3=>y=1-2-3

= y=-4

., the minimum value of y 15 -4.

[2015 PI #20]
Lets find y coordinates for points A and B

Using the quadratic equation y = x° +1;
Atpoint A, x=0

y=0"+1

y=1

- Ads (0,1)

Atpoint B, x =2

y=2%+1=4+1

y=>5

~Bis (2,5)
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13,

GRAPHS OF QUADRATIC FUNCTIONS SOLUTIONS
The gradient of line using A and B
gradient= P A
X=X
5-1 4
M=—— DDm==
- 2
Lm=2
Equation of line is y =mx +¢
Using point A(0,1),equation of line is:
1=2(0)+¢c =c=1
y=2x 4+ Lnedi) 14.
Let point C be (x,0)- Substitute C in (1}
0=2x+1. =>x = -1
2
The x —coordinate of C is :é—
[2015 PII #7b]
(i) Completed table of values
y=5+x-2x".
when x.=—2
y=5+(-2)-2(-2)
y==5 |
when x =1
y=5+1-2(1)
y=4
x| 3 |2 -1]1041;2 }3
Y -16 -5 {2 514 | —~1]-10
(ii) Plotting the graph
15.

MSCE MODEL ANSWERS BY TCPI

T ey

(i) 3—=2x~2x =0

subtract it from the main equation

y=5+tx — 2x°

(0 =3-2x-2x")

y=3x+2

The point of interscction of the two- groups are
points x = 0.8 and x=—-1.8.

‘—>x=4 or x=-2

[2015 P #11b]
Point P is the point of intersection; we solve

the equations smmltanously.
y=4-x—x°
y= —3x—4

Substituting (#) m (i)
3x-4=4-x—x
4+ 4 +3x—x—x° = 0(like terms together)
8+2x—x" =0
—(x* ~2x-8)=0
*-2x—-8=0
(x—4)(x+2}=0
Either (x-w4.) =0 or(x+2)=

Substituting xin (it)
When x=-2 value of y =-3(-2)-4
y=6-4

. y =2 when x is negative

=>y=2

[2016 PI #9]
roots are (2, 0) aind (-3, 0)
sox=20rx=-3
x—2=00rx+3=0
soy=a(x—2)x+3)
y=a(x*+3x—2x-6)

= a(x’ +x—6)

y=aqx* +ax-—-6a

122




'=af(3)2 +a(3)—6a

RAPHS OF QUADRATIC FUNCTIONS

aking point point (3, 12)

SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

-,

17. [2018 PIL#14]

=1

a(:c2 +2x-~—3)

bstitute -2 for a in (i)

y=-2x* —4x+6

e roots of the required equation are x

y=(=2)x" +2(-2)x - 3(-2)

18.
-3 and

1.

whenx =-2,y=(-2)* +2(-2) - 4
y=4-4-4=y=—4
Sowhenx=-2 y=-4

whenx =0, y = (0)* +2(0) -4
y=0+-0-4=y=-4

Sowhenx =0,y =-4

X 1 41-31-271-1
Y14 i-1{410 }4;-114]11

[}
—
[
L

]

1it. From the graph, the minimum value of v is -5.

[2019 PTI 48]
a. :
x=-—1 or x=3
(x+1)(x—-3)=y
x{(x=3)+1{x-3)=p

¥ =3x+x-3=y |
¥ -2x-3=y
a(x2 —2x—3)'= »

Atthe y-intercept (0,—6)
y= a(x_2 —_2x—'3)
~6=a(0° -2{0)-3)
~6=-3a

A
A A
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19.

GRAPHS OF QUADRATIC FUNCTIONS

a=2
. The equation is y =72 (x""- - 2-xw3)
y=2x"—4x~6

b. By completing the square, we find the equation

of the line of symmectry.

Let 2x* —4x-6=0

x> -2x—-3=0

x2=2x=3

X —2x+ (-1 =3+(-1)
(x-17 ~4=0

letting x—1=0

x =1 is the line of symmetry.

Alternatively

b

Equation of line of symmetry: * = ——2_
a

From the equation, 2x° ~4x—6= axt+bx+c

= g=2b=—4

line of symmetry is:
-4 4

Yy=———=

22 4

SOLUTIONS

MSCE MODEL ANSWERS BY TOPI

|4B|=B—A=3--3
|AB|=3+3
|4B| =6 units

[2020 Mock P #8}

To solve for &, we solve for the equation of the

line of symmetry, for the equation:
y = x*—6x as follows:
Letx® —6x=0
2 ~6x+(=3) = (-3)?
(x—3)° =9
(x-3)Y°-9=0

By letting x—3=0
x =13 is the line of symmetry
k=3

Since AB is a horizontal line, then,

. [2021 Mock PI #8] .
The roots of the quadratic equation y = —x? + b

at x =0 and at point Q.
We solve for the coordinate of the root at poin
by equating the equation to zero as follows:

Let —x” +bx=0
x(-x+5)=0
eitherx=0or —x+b=0
x=0 or x=>b
Hence at point Q, x=0
But at Q, the straight line y= —~2x+0
x - intercept
At x—intercept, y =0
So, —2x+6=0
~2x =—6

x:.-:g—

x=3
Since at point Q, x="5band x=3
sb=3




QUESTIONS MSCE MODEL ANSWERS BY TOPIC

« You should also be able to write down inequalities

CH17 from the unshaded region of a graph:
- INEQUALITIES 1. Determine the equation for the line
S 2. Note whether the line is dotted or solid.
- — P 3. Ifa line is dotted, the inequality is " < or >".1f
Chapter Highlights line is solid the inequality is "< or =",
n ~this chapter, we will solve problem on 4. To determine the inequality symbol, use the
; equalities. graph’s shading: :
_ - Plug in 2 point inio the equation from the
) ou should %mow how to represent a line on a graph: unshaded part of the inequality.
1. Lines x =6 and y =2. - Check if the left hand side of the equation is less
X or greater than the right hand side.

10.

- Replace the equals sign with the relevant
inequality symbol. OR:
Simply make sure y is the subject of the formula.
If the inequality is shaded above then the wanted
region is below thus “<or 7. If the inequalily is
shaded below then the wanted region is above,
thus “<or <7,
1. P is aset of points (x,y)which satisfies the three
inequalitics:
x>-1

y>=2
x+y<2.

Using a scale of Zem to represent 1 unit on the X -
axis and y -axis draw region P. {2003 P1#18]

2. Figure 1 shows an unshaded region bounded by

three inequalifies.

rocedure for presenting inequalities on a graph:
Make y the subject of the formula

Replace the inequality symbol by “=" and draw line
‘the equation

aw a solid line for “<” and “2” and a
shed/dotted line for <™ and “>". .
Stiade below the linc for “>and =" or else shade Writc down the three inequalities.

ove the line for “<and <7, [2004 PP1 #11]
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INEQUALITIES

A farmer is selling at most 70 chickens out of which

less than 30 are hens. Using x to represent the pumber

of hens and y to epresent the number of cocks, write’

down four inequalities involving x and y.
{2005 PI #14]

Figure 2, shows a graphofx +y = 8 and
x-2p+4=0.

iy

<2
Copy the figure on a graph paper and show the region
bounded by the following inequalities.”

xz0

X+ y <8,

x- 2y+ 420

by shading the unwanted region. [2006 P11 #18]

To buy or place an order for this book, kindly call or
whatsapp 0995822298 or 0887616933. To order in
bulk, email: mscemodelmath@gmail .com.

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

Figare 3 shows the region G bounded
inequalities.

g

I

Write. the three inequalities that describe the rég
G. (2007 P1

On the same axes, sketch the graph of the re;
described by the inegualities y <3 and y 2 -
{2008 P1

On the same axes, sketch the graphs of the €
described by the following inequalities:
xz0
yz0.
y<3x+2
y+4x<8

Shade the unwanted region. [2010 PL#

Sketch the region represented by the follows
inequalities by shading the unwanted region: -
xz-1
vz—4
y<2x+4
y+2x<6 _
[2011 PL




NEQUALITIES QUESTIONS MSCE MODEL ANSWERS BY TOPIC

igure 4 shows the unshaded region A ona Cartesian 12 On the same axes, skeich the grai)h to show the
lane, region described by the following inequalities by
shading the unwanted region

=
T
-,

ErM N
NN

y > -2

= /‘% : 2x+y <4
- % y+4z2x

| \// [2015 P1 #16]
‘ A k // 13. Figure 6 shows the region K bounded by ihree

; inequalities.
gz 1

ha

rite down the three inequalifies that describe the
haded region A. {2012 P1#18)

N K

tch the region described by the foliowing - 1
qualities by shading the wnwanted region. g i
fes by shading e W T
?i'i"‘-\ ] 0

#
-

.y23 _ : : \)

y<d \
[2013 P1 #20]

‘Write down the three inequalities that define the
region. [2016 P1#18]

14. Figure7 shows unshaded region R described by four
inequalitics,

T
.M A
E

oy
W
o
ey
LS
Py
(AN
rowrd
E_FN
X
S 7
AR,
S,
FiaSe. 3
-
P T
X
.
r.N
LWy
T,
X
ot
T
"
"y
7
v
A E
% 7
.1
o
v
A
a2
rairn
et
o
7
TE

Write down three inequalities in addition Lo X >—3
rite down the four inequalitics which define the which defines the region. _
[2014 P1#20] [2017 PY#17]
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INEQUALITIES QUESTIONS

15. On the same axes, sketch the graph of the region
bounded by the following inequalities, shade the

unwanted region.
x—y<2
x+y<4
x=0
[2019 PI #16]

16. Figure 8 below shows region Q bounded by three
inequalities.

=
]l

Write down the three inequalities des_cr.ibing'region
Q. 12021 Mock PI #18]

MSCE MODEL ANSWERS BY TOPIC
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IEQUALITIES SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

2003 PI #18] 3. [2005 P1#14]
The farmer’s chickens are hens and cocks

_ Let X represents the number of hens and
Shadc thC Ieﬁ Sidc Sjﬂce .it iS the unwallted I'egion. y represents the nurnber Of cocks_

or x> —1, we draw a dotted linex = —~1 and

"FQY ¥ > -2, we draw a dotted line y = —2 and x20 and y >0 (since the number of hens and
ade the below the line since it is the unwanted chickens will be zero ormore)

gion. The farmer has less than 30 hens .. x < 30

; x+ Y <=2, we draw dotted line y =2 —x: Since the farmer 13 selling at most 70 chickens:

i 7 0 x+y<70

- » the four inequalit follows:
will shade the above the linc. the four inequalities are as follows

s i x=0
/ (i) y=0

' (iii) x < 30
(iv)x+p<70

4. [2006 PI #18]
For x > 0, shade the left side.
Forx + y £ 8= y £ 8-~ x. We then shade above
the line.
For x—2y +4 = 0, make ysubject:
~2y 2 -x—4
!H“ | ) A divide both sides by
—Zy=—Xx— )
| —2 and changesign
004 PP1#11] yx+2.
: 2
Let(-1, I be A Shade above the line since the inequalityis "<
t(—-], U) be B A SR XIS RN,
MR "’"{I"""“‘l’f"g’l’""‘“’o"”"
b4 - i L. . R AEL RN AR AR AR L N S L 4
is a vertical line so it is an equation in X Y W‘W%%
LA LRALERE Lreh ety ;i'é,f,f,gooff, ;‘add‘//;on
L IS A B RAS58S
T T B
SRk X

5. [2007 P1 #20]

-0 The three inequlities bonding the region
G are:

() y £ 4-2x (Since the unshaded part is
below the line)

{if}y < x (Unshaded part below the line )

inshaded part (the wanted region) is below (#if)y = 0 (Unshaded above line y=0)
line, ther p<-xory+x=<0.
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7.

INEQUALITIES

[2008 P1 #20]
For y < 3, first draw the lineis y =3 (sinceit

is '<'. we draw a dashed line.
Fory = —x,draw the line is y = X using

table of values:

-2 0 2

-2

i
N
HHI
|

i
}
!1
|
]

I

[2010 P1 #19]
(i) Forx > 0, The equation isx = 0.
(draw solid line and shade the left side of kine)
(i) For y 2 0, thelineis y = 0.draw solid line
and shade below theline.)
(iii) For y < 3x + 2; the the equationis y = 3x+ 2.
{(draw solid line and shade above since inequality

is "< "). Table of values:

y=3x+2
X -2 0 2
y 4 2 8

(ivly +4x <8=> y <8—4x.

Equation is y = 8§ —4x

(Draw dotted line and shade above the line).
Table of values :

y=8—4x
X -2 ) 2
y 16 8 0.

SOLUTICNS

MSCE-MODEL ANSWERS BY TOPIC

i

e X o

L L

IR RN

-

e
T
T e e e

i
5

LS, T

o
VA

il

[2011 PI #18]

—» Forx = —1, theline is x = —1. The line
solid (=) and we will shade the left sid

—» For y > ~4, the line is y=4. The line wil
Solid (2) and we will shade below the.
~» y < 2x+ 4, the line is y=2x + 4and w

shade above the line. The table of valuesi

y=2x+4

x -2 0 i
v 0 4 '

—> Fory+2x <6, the lineis y = ~2x —

The table of values 1s:

y=-2x-6
x -2 0 2
y -2 -6 -10

For this line, we will shade above the line.
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SOLUTIONS

=l

RULERAE

(2012 PI #18]

© The line y = 0 gives the incquality
> 0(since it shaded below)

ince the wanted region is to the right)

For the line cutting the y-axis at (0,3)
x-axis at (3,0):

S 3-0
gradient= —— = -1
5 0

line passes through (©,3)
'*(0) +c

=3 . equation of line is y =-x+3

= 3=0+c

he line x= 1 gives the inequality x > 1

1t table of values:

-2 0 2

7 3 -1

11,

MSCE MODEL ANSWERS BY TOPIC

—> Forx-y >4, the lineisx—y - 4
=> y = x—4. We draw a dotted line (<)

¥ i

o
RS RE N
T, e M e ey
it <5 ;
TS o el
iR e
,// I S I SR ed
At S SR R e
o oottt doldh s ot
Pt e wtnl et ety Wle Tt et e

[2014 P1 #20]
The bine y= 6 is dotted and shaded above

iii. The line 4x -3y = 12is solid.

We substitute point (0,0) in inequality,

=> Left hand side: 4(0)-3(0)=1,

Right hand side: 12, 1<12

= inequality is:4x -3y <12........ .(1i1)

For line passing throught (1,0) and (0, 4)

= L;—:?— =>m=—4

y = mx + ¢, taking point (0, 4) = 4= (—-4)(0) +¢

3

=e¢=4.. y=-4x+4
substituting point (0, 6) in the unshaded region,
Left hand side: 6, Right hand side: -4(0)}+4=4
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12.

13.

INEQUALITIES SOLUTIONS

[2015 PI #16]
—> For x = 0.draw a solid line x = 0.Shade the

left sidesince thats the unwanted region.

— For y » —2,draw slanted line y = —2.Shade
below theline.

— For 2x+ y < 4, draw dotted line 2x+y = 4
=> y = —2x + 4and shade above the hne.

Table:of values:
x -1
y 6

0
i

2
0

> For y + 4 2 2x, draw solid line y+4=2x
= y=2x —4and shade below the line

-1 0
-6 4

_

\

ATy,

i

[2016 PI #18]

The three inequalities that define the feasible
region are:

(i)The line x =0 is solid and not shaded to the
left . x<0

(it) The line passing through (0, 1) and (-4, 0)is
dotted. We find the equation of the line:

Yo~ W 0-1

= = m=—
—4=0

m

ay =X

MSCE MODEL ANSWERS BY TOPIC

-1 i
m=—=m=—
4

¢, the v intercept.is at point (0,1} = ¢=1

1
Ly=—x+1
7 4 .
Substitute any point in unshaded region i.e {
: ,
= 2 =—{0)+1
2 )

Left Hand Side: 2, Right Hand Side: 1
=221

1
yz—x+1.
) 4
(iii)The line passing through (—4,0)and and (
4-90 4
m= = - .m=]
0-(-4) 4

¢, the v intercept is at ponit (0, 4)=> ¢=4
Loy=x+4d

Substitute any point in unshaded region i.e 0,
= 0=0+4

Teft Hand Side: 0, Right Hand Side: 4
=0<4

Ly<x+4

14.

[2017 PI #17]
(i)Line y = 0 is solid and unshaded abo

=ypy=20
(ii) Line passing through (4,0)and (0,8)
solid. We then find the equation of the ling

Y2 =N g-0 . _ 8
m==2-2L —om=—— m=—

X, — X 0-4 —4
Som==2
¢, the yinterceptisat point(0,8) =0
Sy=-2x+8
Taking point (0,0) = 0=-2(0)+8

Left Hand Side: 0 and Right Hand Side:
= 0<8

The y-intercept is at point (0, 4) = ¢=
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(given)

SOLUTIONS

y < 2,can berewrittenas

< -x+2

Divide by -1 and change
direction of inequality

4 2

| rx+y<4=y< 4—x.Dra dotted line

ble of values
yv=4-x
-3 0 14
9 4 0

i aiw P

Z 4
v
rd

WA
o

MSCE MODEL ANSWERS BY TOPIC

16. 2021 Mock PT #18]

Three inequalities describing region Q:
Inequality 1: vertical through (2,0)

dotted : x> 2 (part less than 2 is shaded)
Inequality 2: horizontal through (0,0)

bold -y = 0 (part less than 0 is shaded)
Inequality 3: slanted through (2,6) and (6,0)

3’10pe:m=_6_0= 6 __;
2—-6 -4

y=—3x+c

Taking (6,0)

0=-3(6)+c

0=-94+c¢

2

O=¢

equation: y=—3x+9

Inequality: y < — %x +9




STATISTICS |

STATISTICSY =

QUESTICNS

Chapter Highlights

In this section you will practice problems in
statistics. Before attempting these questions you
should be abie to:

e Present discrete and continuous data in form
of tables and charts such as pie charis,
histograms, bar graphs, frequency tables,
frequency polygons,

o Be able to find the variance and standard
deviation.

o Calculate measures of central tendency such
as mean, median, mode.

»  The mean is average.

x The mode is the most frequently
appearing number

s The median is the middle number when
the numbers are sorted in either ascending
or descending order:

Table 1 shows the distribution of the number of
employees in 43 factories in a fown.

Number of employees | 0-39 | 40-59 § 60-79 80-99
Number of factories 5 15 13 10
Draw a histogram. {2003 PP1 #15]

In Figure 1 the histogram is representing the
ages of the people who attended a meeting

(1[5
e
o
1
T

Iy
B

(Bt ettt - X
10 20 30 40 50 60
age(yeats)

Calculate the number of people who were

between 20 and 40 years old at the meeting.
[2004 P #20]

MSCE MODEL ANSWERS BY TO

3. Table 2 shows the results of the test which
pupils sat for.

2 10 (147 [12]3 (1917 13

S 14237 |18]12]9 |14}8

1719 1121181141813 )12 24

a. Using class intervals of the marks as 1
6-10, 11-15, 1620, 21-25, construct &
frequency table for the marks.

b. Using your frequency table, draw-a
frequency polygon. [2005 PH T4

4. Table 3 shows marks that student A and stude
got from tests. Student A sat for 5 tests while:
student B sat for 4 tests. Student B has x mark
missing.

[ Student A | 35 [ 70 | 80 | 30 | 65.

| StudentB [ 67 [ 60 | x | 53
Given that the mean mark of the student Aldst
same as the mean mark of a student B, calcula
the value of x. {2006 P1.

5. Table 4 shows tallies of students’ markiil_? a feg

Marks (m) fally
0sM<10

10<M=20 Vi
20<M<30 V4
30<M<40 Viid
40=M<50 B
50<M=60 Vi
60<M=<70 L 1
70<M<80 A
80<M=<9) 74
90=M=<100 /

a. Find the modal class.
b. If 50% of the students were to pass, find
passing mark of the test. (2006 PIL#1

6. Three data values x, y and z have-the followin
relationship:

Calculate the mean of x, y and z in terms of a
the simplest form. [2067 PI:
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TATISTICS |

QUESTIONS

able 5 shows a frequency distribution of
arks scored by students in a test.

Marks frequency
20-29 2
30-39 3
40-49 4
50-59 8
60-69 5
70-79 3
80-89 4
90-100 I

marks.

12

12

I8

17

19

17

i7

1%

22

23

24

22

22

Y

23

22

2. How many students scored between 30 and 59
marks inclusive?
b. On the graph paper provided, draw a
histogram to represent the distribution of the
[2007 PII #9b}

survey conducted at Chitsa village, 20 people
sponded “YES’ 30 responded ‘NO?

nid 10 responded ‘DON’T KNOW?’,

Draw a pie chart to represent the information.

[2008 P1 #24]

he results of a test marked out of 25 written
Y20 learners were as follows:

sing class intervals of 1-5, 6-10, 11-15---,

onstruct a. frequency table for the results.
[2010 P1 #11]

‘able 6 below shows the marks scored by

nd the vatlue of x.

alculate the value of Xx.

Marks 10111 {12]13{14]15
equency | 2 13 (4 [1215 {4
alculate the mean mark. [2010 PII #1b]

e mean of (x —1), (x +2) and (x+5) is 2x,

[2011 PL #7]

iven that two sets of numbers 2, 3, 5,7, 7, 8, 10
nd x, 4, 6, 6, 8, and 8 have equal mean,
[2011 PII #2a]

i3,

14.

15.

16.

17.

MSCE MODEL ANSWERS BY TOPIC

Table 7 below shows the age grc;u'p of
passengers and their frequencies.

Agegroup | 3-7 | 8-12 | 13-17 | 18-22
frequency [ 2 5 3 1
Using a scale of 2cm to represent 1 unit on the
vertical axis , draw a histogram to represent the
information in the table.

{2013 P1 #13]

The number 2,3,6,8,9, x are arranged in
ascending order. If the mean of the numbers is
equal to the median of the numbers, find
value of x. [2013 P2 #5a]

Tabie 8 shows a frequency distribution of marks
20 students.

Marks 1-10111-20]21-30
Frequency 4 10 6

Calculate the mean mark of the students.
(2014 PII #6a]

Table 9 below shows frequencies of different
class intervals of ages of pcople in years.

[ Class imterval | =10 ] 1120 | 21-30 | 31-40 } 41-50 [ at-60
E_quuencv TNEE 17 25 20 i 13

Using a scale of 2co to represent 5 units on the
vertical axis and 2cm to represent a class interval
on the herizontal axis, draw a histogram to
represent the information in the table.

[2015 P11 #19]

Table 10 shows marks obtained by students in a
Mathematics test, marked out of 60.

Marks - 15 16-30 31-45 46 - &0

Frequency ) 7 12 § 4

Using 2cm to represent 2 units on vertical axis,
draw a histogram to represent the information in
Table 10. [2016 PII #5a]

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in buik, email: mscemodelmath@gmail.com.

18. Table 11 shows goals of scores by teams during

league matches.

Number of Goals Oti12 131415
Number of matches {3 |6 | x [ 2]2]2
If the total number of matches is 17, calculate the
mean number of goals per match.  [2017 P1 #10]
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STATISTICS

19. The following marks we obtained by a class of 20
students in a test marked out of 30:

22 30 12 15 10
15 23 19 26 16
3 20 28 10 11
9 17 18 24 14

Taking 0 as the lowest class limit and using a class

width of 10, construct a grouped frequency
distribution table for the marks. 12018 P1 #10}

20. Figure 2 is a pie chart showing number of
students who sleep in different hostels at a certain

boarding school.
Chilemo - Kamiza
50
100° b
nyika
Nyimba

Given the total number of students for the hostels
is 288, calculate the nuraber of students who'sleep
in Nyimba hostel. {2019 PI #12]

21. The following were results of a mathematics test
obtained by students at a certain secondary
school.

3 17 8 11 26 23 18 28 33 38

12 38 22 350 5 35 3% 30 31 43
27 34 9 25 39 14 27 16 33 49
a. Using a class interval of marks 1-10, 11-20,
21-30. . ., construct a frequency distribution

table for the marks..
b. Using the frequency distribution table, drawa

frequency polygon on a graph paper.
[2019 PII #10]

MSCE MODEL ANSWERS BY Tl

22. The mean of five numbers is 7. Whel
numbers x and 2x+1are added &

five numbers, the mean becomes 9. B
the value of x. {2020 Mock P11l
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STATISTICS 1 SOLUTIONS
[2003 PP1 #15]
“#employees | 0-39 40-59 60-79 80-99
40 20 20 20
‘freg 5 15 13 10
densily S0/5=0,125 | 20132075 | 20013=0,65 .aflﬂg
f
1 ;
054 l
L < 4
0 20 40
area of the middie rectangle
(40 - 20y x (0.4 - 0) -
20x 04
the No. of people between 20 and 40 years old at
¢ meeting were 8.
005 PIL 7a]
JDevelop frequency table using tally 5.
Tally | Frequency | Mid class
nterval (f)
1 3 .
5+,
2
it 8 6+10
7 5=
1 10 [1+15
1 ER
i e ' L
16420 _ 13
2
Hi 3 +25
21"; 5 =23

(]

tep 1: column for class interval
tep.2: go by each number in the box of numbers,
ross it out and tally against its interval in the

equency table.

ause the class width is the same e.g 5 —1=4,
() - 6 =4, then there is no need for frequency
sity. You can just use frequencies and mid

MSCE MODEL ANSWERS BY TOPIC

12
104
Frequency g
6
4_
el
T R 5
~ b{’ ‘b:?l .‘b, r\}/
Miarks (Out of 30).
[2006 P1 #7]
Mean student A = mean student B
sumd sumb
n, Hip
55+70+80+30+65 67+60+x+53
5 4
;7’_9_9 _180+x
5 4
60 = i80+x

4
60 x 4 = 180+ x (cross multiply)
240 ~ 180 = x (solving for x)

x = 60
[2006 PXX #10a}
Marks tally | Freq | Cum.freq
(m)
10sM=20 |/
20<M<30 | A/
30<M=<40 | Z/
40<M<50 | A | 10 18
50<M=60 |/ 2 20
GOSM<TO | AHL7 | 9 29
TOSM<80 |44/ |6 35
80<M<90 |/ 4 39
90<M<100 | / 1 40

i the modal class is the class with the highest
frequencies. So modal class is 40<M<50.

ii. the number of siudents =2 +3 +3+10+2+9
+6+4+1=40

if 50% of the class were to pass then,

4]
= 30% x40 =20
100%
=~ 20 students were to pass the test.

——=
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STATISTICS | SOLUTIONS

Passing Mark: Using cumulative frequencics, the 8.
first 20 students who do not pass the test {marked

in a bold box], get scores in the range S0<M=<60..

So, to pass the test, a student must score beyond

this range.

= the passing mark for the test should be greater

that 60%.

[2007 PI #22]
Given,x=a’—a
y=2-a
z=T+5a—a’
x+y+z

mean =
3.

_(a —a)+@2—a)+(T+5a+a’)
' 3
B @ —a+2+at+T+5a+a
3

3q+9

3
=aq+3

. the mean of x, y and z in terms of a is a+3 9. [2010 P1 #11]
; CLASS
l2007 Ll #9b] INTERVAL TALLY | E REQUEN'CY
Marks Number of students g'go ; }
0-3 3 - 22
20_43 7 1-15__ i 4
=050 2 16-20 g 6
it - _ 21-25 it 11 8
Total aumber of students of students =3 +4 + 8 TOTAL 30
=15
- 15 students scored between 30 and 59 marks
inclusive.
ii. Diaw a histogram to represent the distribution 10. {2010 P #1b]
-of the marks.
Marks (x) | Frequency(f) fe -
10 2 10 % 2=20
Histogram 11 3] 11x3=33
Frequency () 12 4 12 x 4=48
R 13 12 | 13x12=156
] 14 5] 14x3=70
6 15 ' 4 15 x 4=60
51 S Sum 30 387
44 [
3-. P \ e cnarin
§;j ] oan(5) = 222
Marks (%) ZI

20 30 40 50 60 70 80 90 100

MSCE MODEL ANSWERS BY TOPI

{2008 P1 #24] ey
Total pumber of people in the survey =20 + 30+ 10 =6
Angular share of those who responded 'YES:

—2—9:-: 360" =120°
6o

Angular share of those who responded NO'
30 3600 =180°
60

Angular share of those who responded 'DONT KNO

19_><360° = 60"
60

The pie chart will look as follows:

387

30
=12.9
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STATISTICS 1
2011 PI #7]
ean of (x —1),(x+2),(x+5)
m=x~1+x+2+x+5

SQLUTIONS

36-32

Ix+6
No of terins =3
mean = St 6’: 2
: 3
3x+6=06x (cross-multiplying)
6=6x—-3x
6=3x
x=2
2011 PII #2a)
o _ X+4+6+6+8+8
LetX, = :
i 6_
L 234547 +74+8+10
etxy =
7
en, X, =Xy
+32_:Lz
6 7
32:-6

ge group 0-2

3-7

8-12

i3-1

7 4.18-22

lass boundary | 0.5

7.5

12.5

17.5

22,5

.

i

=

i
1o :
[ H

"
20

_ Sum of numbers

mean =
numbers

+3+6+8+0+x
6

+28_)
6

MSCE MODEL ANSWERS BY TOPIC

Median is the middle number

_6+8
2
_ 14
T2
=7

Given that mean = median

x+28
]

=7

X+ 28 =42 (cross-multipying)

x=42-28
x=14

15, [2014 PII #6a]

marks | mid-mark i
1-10 | B =3=55 | 4 | 5544-22
11220 | “F4=3=155 | 10! 155%10=155
2130 | BE=3=255 | 6 | 255x6=153
Sem 20 330
X
Meanmarkzzf
> f
_330
20
=16.5

16. [2015 PI #19]

frequen

25+

204~

15
10+
5

0 10 20 30 40 50 60 70

o
-+ Class-interval
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STATISTICS ! SOLUTIONS

17. [2016 P #5a]

Frequency

18. [2017 P1 #10]

Total umber of matches =17 21.
3+6+x+2+2+2=17
15+x=17
x=17-15
x=2
X f fx j
{ 3 0x3=0 -
1 6 I x6=0
2 2 2x2=4
3 2 Ix2=6
4 2 4x2=8
5 2. S 2=10
| Sum 17 34
Mean number of goals
_LF
T on
3
17
=2
19. [2018 P1 #10]
Class tally frequency
interval
0-9 il
10-19 HiEHH 11
20-29 HHET )
30-39 |/ 1
Sum 20

2p. (2019 P1#12]

Nyimba+Kamiza+Chilema+Nyika=3 60°

b +125°+90°+100° = 360° |
b+315°=360°
b=360°-315°

h=45°

To find number of students who sleep in N

o

‘Number of students = 45 x 28R
360°

=36
- 36 students were sleeping in Nyimba ho

{2019 PII #10]
Ciass interval Tully Frequency | Mid-class
1-10 V4 4 112233 |
11- 20 M/ 6 31/2=153
21-30 |y 1 |t
3140 | A 10 71/2-353.
4150 |/ I s
Note: Mid-class=(upper+lower intervals)
Frequency
12 - , S
= SE==
9 X \\
8 X
’é__ - ‘ X
sl N
al— LA
3 -
21 ot
1 | i
0 1 20 30 40

Clasgs-interval

22. [2020 Mock PI #10]

Z _ Sithstitut
=7 (@) 35+3x+
5 3x = 63-

Then two numbers added: _

3x=27:

Szex+2x+l o .

=9 (@) | *T%
S5+2 N
) S X =9
> z+3x+]
=9
7

> z43x+1=Tx9 (cross-multiplying)
S z+3x+i=63 (i) |
But, from (1), >,z =35 (cross-multiplyin

140




QUESTIONS
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_ .MATRICES. E

apter Highlights

A matrix is a rectangular array of numbers or
expregsions arranged in rows and columns.

The order of a matrix represents the number of row
r columns it has. The rows are listed first and the
umn second. e.g. The matrix A is-of 2x 3 means
t has 2 rows and 3 columms.

_a.bk
lh om n

en adding or subtracting two matrices make
¢ they have the same order. Make sure you add
and subtract only for corresponding elements.

Multiplying matrices

) Multiplying a matzix by a scalar

kq
ks

kp
kr

HEl

Multiplying matrix and matrix

ax + by
cx + dy

Multiplying the two matrices, the number of
columms in the first matrix must be equal to the
number of rows in the second matrix.
bl xl|le fi=ia+bg
d g h]

af +bh
ce t dg

o +dh

¢ carried out one column vector at a time, as
lustrated in'2. above.

o ol Eap dhus book ki . Yo cadler in bk, eonwl: masemodcimated] pol bl +3is

Lot

&

H

3 0 (2 -
Given that A= and B =
—4 4 -1 0

calculate A5 . [2003 P1 #4}

1 2
A and B are two matrices, HA=(4 3] ,find B

given that A” = A+ B.

(2003 PII #2b])
3¢ cY4 28
Gtven that = find ¢.
5 142 22
{2004 PI #8]
] 0 1 2 3
Given that A= and B= , find
51 -1 4
A +2B. [2004 PIX #12a]

Calculate the values of a and % if:

3a 18 (2a 2 (4 16
4 6 2 -6, |2 b
[2005 PH #2)]

Find the vahlues of x and ¥in the following matrix

oG

Blouses and shirts for school uniform were selling
at K500 and K250 respectively. Phiri family
bought two blouses and four shirts, while Mwale
family bought three blouses and six shiris for their
children.

i. Present this information in two matrices.

ii, Using matrix multiplication, calculate the
amount of money each family spent on the
clothes. [2006 PII #5a]

2 6 -3 2 .
Given that A= ,B= and C=
1 -4 0 =5

~1 8 |
[ 5 _J, simplify ¥4 (A-B+C).  [2007 PI #9]

[2006 P1 #11]
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10.

1.

12,

13.

16.

17,

2 1 0
_ Given that A= and B=
-3 4 8

MATRICES QUESTIONS
4 0Y-2 3 g -12

Show that + isa
1 245 -1 ~& -1

zero mafrix. {2007 PII #8a]

3

Given that matrix V:[ |

-1 1 |
W=[ 0 2} Find VW-V.  [2008 P2 #3a]

6 8w 4 1 0
Given that = . find

the value of W. [2008 P1 #11]

7 5) {3 10
Given that matrix P= and Q= ,
2 4 51

find PQ. [2010 P1 #7]

(3 4) (13
Given the matrix P = O =
=2 6 1

0
4} . Find 3(Q - PR).

[2010 PIT #3b]

2
and R :_(
1

T and R are two-matyices. Given that

2 1 0 3 »
and R= , find 3R-T".
-1 3 -1 1

12011 P1#12]

~10
L 14 '
Caleulate 4 + 14 B. [2011 PIT #3a]

0 2

el il

6 .
J , find the value of k.

3
Given that M = {1

andMN:[

[2012 P1 #10]

5 2
N=( ] , find
1 3

[2012 P2 #3a]

d
Given that M = [a } and
12

MN.

19.

20.

21.

22.

23,

24.

23

_ Given that matrix M = (

31
. Given that M= ;
6 0

-1

where k is a constant, Calculate the value of 1’.:__.i
[2013 P1 #12]

SJ and M?

-1 0
Given that ¥ :[ ’ J. Find the value

Y?-2Y.

1 4 18 17
SM-2 = )
32 20 11
_ 10 x 0 |
Given that A= 1, B= and AB
3 2 1 3

BA. find the value of x. [2014 P142)

Given that matrix
2 23 |
A= : , B= .and C=
34| 2 4
A(B+C). |
. 2 1
Solve the matrix equation
[3 -2

2 .
If A :[y } and A
2 -y

the values of y .

2 4 4 2

IfP=| and-Q= , calculate
0 -1 3 1

PQw—l-P
20

1 .
E(Bfl2 + N).
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. - MATRICES QUESTIONS

John bought 3 lemons and 4 oranges while Mary
bought 4 lemons and 2 oranges. Lemons cost K20
each while oranges cost K70 each.

i. Represent this information in two matrices.

i Using matrix multiplication, find the amount of
‘money spent by each person.

[2017 PII #7b]
| . 4 5 20 _
: iven that 5| . = , caleulate
3-n 8 =15 40,
he valoe of 7. [2018 P1 #13]

iven that 4, B and M are matrices such that £ =

1 2 2 6

, € = and 2M= B+C
3 -1 -1 3
alculate matrix M, [2018 PII #19]

4
iven that matrix K= 3 : 0 1 and matrix M=

-2
, find the matrix K - M2, [2019 PY #10]

e

5]

MSCE MODEL ANSWERS BY TOPIC
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MATRICES

1. [2003 PI#4]

CGE
AB =

-4 4)\-1 0
Ix2+0x-1 Ix-=1+0x0
[-—4;x2+4x'—~1 -—4><'-1+'4><0)
6+0 -3+0

(—84——4 4+0)

6 -3

(-12 4)

SOLUTIONS

4. {2004 PIL #12a]
A-2B

1}
+2
6

[2 é} {2iz2) 224

=]

SHP

2. [2003 PII #2b]
=A4+B

1 2
+B
3
i 2 1, 2
4 4 3 4 3
Ix1+2x4 1x2+2x4 1 2Y
= +B
4x1+3x4 4x243x%3 4 3

148 246 1 2
= +B

4+12 8+9) (4 3

e o)
[6 4 1872;"9
o

i
F
b

B 0+4 1+6
TiS5+(-2) 6+8
(47

3 14

MSCE MODEL ANSWERS BY TOP :

2x3

5. [2005 P #2b]

3 18 (2a 2 4 16
4 6) 2 -6} 2 b
3a-2a 18-2 4 16

( 4-2 ﬁw(-s)jz[z b]

a 16 4 16
2 12) 2 b

a= 4 and b—].z (eguating corresponding terms)
—_———

To buy or place an order for’ this book, kindly call or Wi
0995822298 or 0887616933. To order in ’nulk

mscemodelmath{@gmail cont.

6. [2006 P1#11]

2 N 6x -3y =12
3. [2004 PI#8] 2x+3p=—4
. 8x 8
Icxd+ex2 28 —é—a-g-
5xd+1x2 ) (22 e
12¢+2¢) (28
20+2 ) |22
l4c 28 7. '[2006'1"];1 #5a]
= i Prescnting two matrices
22 22 -
14¢ =28 ';::118 ;ilnuse
l%ﬁ = ?’_§ .Mwalc 3
14 14
- C = 2

‘Qubstitute in (1}
6(1) -3 =12
6-3y=12

~3y=12-6

Skirt ‘1
4

E—
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i

Matrix of quantities: 9. [2007 PII #8a)

o (3

Matrix of costs: Ax(=D+0x5 4x3+0x(~DY (8 —12)
: : - _500 Im{(=2}+2%x3 1Ix3+2x{-1} ¥ - |
Cost Maltrix= ' '

250

(:if o sl T
(7 M4 2)

i. amount of money each family spent on clothes;

phivi {2 43 500
iwale\ 3 1 /L 250

(2% 500 + 4% 250) (1000 +1000 2000]
= = B+ 8 12 +{-12)
3x5004+6x250 ) L 1500+1500/ {3000 [ ]
the phiri family spent K2000 and the mwale 8+(8) 14D
‘amily spent K3000 on clothes. ~8+8 12~ 12]
: 8-8
2007 PI #9]
Step 1: find A - B [0 OJ
Step 2:A-B+C . indeed a zero matrix.

10. [2008 P2 #3a]

:{2 '6}.[”3 2]' Step 1. YW
1 —4; {0 -5 Step 2: VW -V

2 6) [3' ‘2] . . 3 5y=1 1) (3 5
e Removing negatives VW -V = S l=
I 4,10 5 ~1 1)ho 2) -1 1

2+3 3—2J (3x(=1)+5x0 3x1+5x2Y (3 5
1+0 —4+5 L ~IX(ED+1 —Ixd+1x2) (-1 1

(-3+0 3+10 3 5
L 1+0 ~1+2) -1 1

adding terms =

t

So, '_%'(A "‘B'FC-') {—3 13} [3 5}
L[4 1 SERVACE
-4 8 [ -3-3 13~5]
x4 1ix12 J-D  1-1,
B x4 +x8& (-6 ]
[ 1 3 L2 o
-1 2, 11. [2008 P1 #11]

(6 SJ(W —4}_(1 0)
2 3-1 3 lo 1
(6xw+8x(~1}) 6x(—4)+8x3 (10
2xw+3x(=1) 2x(-4)+3x3) {0 1

(6w—8 ~24+24
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MATRICES

6w—8 0) (1 0
ow—3 1) \0 1)

2w —3 = 0 (equating corresponding erms)

SOLUTIONS

. 2010 P1 #7]
(75 3 10
GivcnP:[2 4] 'clllsz(S 1)
(7 533 10
T2 45 1

(7x3+5x5 7x10+5x1]

Tlox3+4x5  2x10+4xl

(21+25 70+5
Tlev20 2044

(46 75
o[
© [26 24}

. [2010 PIL#3b]
Step 1: PR

Step 2: Q- PR
Step 3: 3(Q — PR)

3 43Yy2 0
So, PR = _
b

(3x2+4x-1 3x0+4x4
Tlixz+-2x-1 Ix0+—-2x4

PR 6+—4 0+14
242 0+-8

2 14
PR= ]

MSCE MODEL ANSWERS BY TOR!

30 - PR):3’(—1 —11]
- 29
3x~1 3x-1L
:£3x2 3%9 )
3 33
=[6 27 ]
14, [2011 PI#12]
Step 1: 3R

Step 2: T?
Step 3: 3R-T?

o 3 0x3  3%x3
IR=3 =.
L-—l 1] {—lx& 1x3]
Co 2 af2 1
T =
3ll-1 3

2x2+1lx-1 2xi+lxd |
~ix2+3x-] ~=lx14+3x3

2+3
-1+9

[ 0-3 9—5]
lo--s 3-8
[-—3 e
12 -5
15. [2011 P11 #3a]

Step 1: £ 5B
Step 2: A—3 B

_ 0 —10

}43:4[8 14] #[2 4

Toxy -10x4 1 11]

F[Sx}/z 14x}§}

0 -5

L7
2 1] [0 -5

A+AB:L3 4]"{4 7}




MATRICES- SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

2012 P1 #10] 19. [2013 P2 #11a]
. 2
[ 3x(-D+0x0  3x2+0xK St‘?pl'Y
U+ (-2)x 0 1x2+(-2)x K Step 2: 21:
(5 .Stzep 3. Y22y
o1 2-2k Y2 =(Y)(Y)

{ o
- . 3 6 3 6 _(-1 o){l 0]
11
Slar2-2k)7 1 AR
(—1x—1+0x2 -1><-0+><0><1J

2 ~2K = ~1 (equating corresponding terms) =
| 2x—=1+1x2 2x0+1x1

7 8

2K =2+1
o2 :/ 1+0 0+0] ¥i_oy
2 : >-_2+2 0+1 (10 [2 0)
.[2012 P2 #3a] (10 0 1 4 2
| 0 1)
Lo _(1--2 0-0)
1) vy gl
I 241 3 : P
ax5+dx1l ax2+dx3 :[Zx—l 2% ) — e
Ix5+2x1  1x2+2x3 ) 2x2  2x1 \ L
-2 0 3
N ' = s -2Y=
MN:(5a+d .2a.+3d] 2Y—[4 Z}ﬁ | [_4 ~1’]

013 P1#12) 20. [2014 P1 #13]

: 1 4) (18 17
303 3 03 SM -2 =
[ )::{ ) (3 2) [29 11)

_ o (2x1 2x4) (18 17

3 3y 3 3 3 3 SM - “|20

i 2x3 2x2 29 11
-1 -1 -1 -l |

1 T a2 8 (18 17
[3x.+3x—1 Jx3+3x-1]=k(3 3) 6 4/ 120 11

Ix3+-1x-1 —-1x3+-1x~] -1 -1 :
18 17 2 8
| SM =
9-3  9-3 (3 3 29 4
=k .
341 =341 B si = 20
35 15

{6 GJ (3 3‘]
| =k 20 25
2 2 -l (35 15}
6 GJ:(S,{—- 31:] -><20 x25

2
1 = —k (equating corresponding terms) v 4 5
k=2 R
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MATRICES

21. [2014 P1 #2b]

Stepl: AB

Step 2: BA

Step 3: AB=BA to find x.

-y 30
[

i

Ixx+0x1 1x0+0x3
Ixx+2x1 3x0+2x3

x+0 0+0
3x+2 046

x 031 0O

BA=
1 313 2
xx1+0x3 xxQ+0x2
Ix14+3x3 1x0+3x2
x+0 0+O
1+9 046}

[ x O]
10 6,
So AB=BA,

X O‘xO
3x+2 6) 10 6

equating corresponding terms

~3x+2=10
Ix=10-2
3x 8
33
x=2%

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

4]

A[B+ (]

1 24 7
BE 4][4 1]
__1><4+'2><4 1x7+2?<-1
T 3x4tax4 -3xT+4 XJ

48 742
| o12416 21+4

12 9
4 -17

1

23.

22. (2015 P1 46}
Step 1: B+C
Step 2: A[B+C]
B+C

[2 31 [2 4
:.E +
124] (23

f2+2 3+4
=1 H
242 4+-3]

24,

[2015 PIX #11a]

2x+y ) (8
\3x-2y) =2

LU SN ()

subsiituting in equation (zz)
3y~ 2(8~2x) =2
3x—16+4x=-2
3x+4x=-2+10

Tx =14

7x 14

77

x=12

Substitute in equation (i)

[2016 PI #5]

Step 1: Ax A4

Step 2: 4° = Ax 4
Ax A

(565
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ATRICES

y +4 0
0 v +4

PXY+2Ix2 yx2+LX-y
2xy+-yx2  2x2H-yx-y

(50
o 5

016 PII 2b]

Step 3: PQ-1 P
PO=

-8+12 444
03 0-—-1)

0.5x2 0.5x4
{O.SXO 0.5x~—1]
1 2
b o)

{4 3) (1

-3 -1} {0 -0

"4 8) [ —1
i

4-1 g2

|\ -3-0 ,1+0_5J

.

Ix-d+4x3 2x2+4x1
Ox—4+—1x3 O0x2+~-1x1

|

MSCE MODEL ANSWERS BY TOPIC

| 3 6 )
PO-LP=
03 [As —0.-5]

26. [2017 P1 #15]
Step 1: M?
Step 2: M*+N
Step 3: +(M7 + N)

{3 1y3 1
M=
6 0)\6 0

M2=’3_x3+1_x6 3><‘1+1_x0]
L 6x3+0x6 6x1+0x0
, ([9+6 3+0
\ 18+0 6+0J

, (153
M= ]

18 6

. 15 3Y (5 -7
M- +N= +
(18 6) L0 4

(15+5 3%7)

1\18+0 6+4
_f’zo —4
{18 10

r

2 (M?+N) :1(_20 “4]
2 218 10

4
20><‘-1- —4><i
2 2

Fa

18><~1— ]'Ox—]-
U2 2

10 =2

l

27. (2617 P #7b]

Lemon Orangc—'{
John 3 4 5
. Mary 4 . 2 3
Quant (34N
uantity matrix=
v L4 2

A

(20
Cost matrix=
&
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28.

29.

MATRICES

pammsamr (2 92

(i) To find the amount of money, multiply the matriecs
3 4)(20) (3x20+4x70
(4' 2][70} :'[4>< 20+2x 70]
60+ 280
N [80 +140 J

(340
{220

- Tohn spent K340.00 and Mary spent K220.00

[2018 P1 #13]

( 1 4] ['5. 20]
5

3—n 15 40
[5(3 i) 40] [ }
{15 Sn ) { 5 40}

15-5n=-15

© S =—-15-135

Jin %
,-55/

{2018 PII #19]

o ) el

2M=B+C

(2 35

)
( 2) (multiply by half both sides)

w32
M=(Ef )

SOLUTIONS

30. [2019 PI £10]

e

K-M*?
L1 -1y -1
M7=
6 4)l6 4
MZ.,(}'XI’F"IX(S Ix—1+-Ix4
Tlex1+4x6  6x—1+4x4
Mzﬂfl—ti —1-4
T |6+24  -6+16
(-5 -5
M=l )
30 10

_ , [24Y) (-5
LK-MT= =
30 30

(2—-5
\3-30
(245
| 3-30
‘7
\—27

9

MSCE MODEL ANSWERS BY TOPIC

o)

1 -1
6 4

-5
10]

45
o-mJ

4+5
0-10
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ANGENTS TO CIRCLES. QUESTIONS MSCE MODEL ANSWERS BY TOPIC

. : — i Acircle'centcrOhasatangentPf{ at apoint A. AT
:: H 204 C is a chord such that angle TAP is acute.

‘CIRCLE GEOMETRY 111

' (TANGENTS TO CIRCLES) -~ 7 %
. _ o
Chapter Highlights
A tangent is fine which has one and only one point 3 4
in contact with a circle. This chapter, we solve If angle TAP =70°, calculate the value of angle
problems requiring properties of tangents to OTA. ’ [2003 PI #16)

. 2. InFigure 2, ABCD is a circle and DE is a tangent
Theorems for tangen(s to circles to the circle at D. AC is parallel to the tangent DE

o A tangent toa circle is perpendicular to the
radius/diameter

Prove that:
i. Triangle ADC 1s 1s05ccles;
ii. Angle ABC is twice angle DAC.

A B c [2003 PP II #5a]
e Tangents from the same external point are 3. InFigure 3, TX and TY are tangents to the circle
equal. XHY 2t X and Y

Radins

i
i
i

o

Radiuséf

0
A if angle XHY=70°, calculate angie XTY.
* Angles in alternate segments — The angle [2004 PP1 #17]

between a tangent and a chord is equal to
the angle the chord subtends in the
alternate segment of the circle.

4, Figured4, TP is a tangent to a circle APB at P and
AB 1s parallel to PT.

Prove that AP=BP. [2005 P1 #3]
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QUESTIONS MSCE MODEL ANSWERS BY TOPIC

TANGENTS TO CIRCLES

Figure 8 shows a tangent to acircle ABC with
center O, ling CT is parallel to BA and angle
ATC=32°

5. In Figure 5, XYZ is a circle with center 0. TXP 8.
is a tangent to the circle at X. The diameter ZY

produced meets the tangent at'T.

_ 5
0 [
T X P

Calculate angle ACB. 12007 PL#6

If angle ZXP=72° calculate the value of XTY.
[2005 PII #4a]

9. Figure 9 shows a circle QRS with center O. PQT
is a tangent to the circle at Q and PSOR isa
straight line.

6. Figure 6 shows two unequal circles PRS and QRS
intersecting R and S. TP and TQ are tangents to
the circle at P and Q respectively. PR and QR are
diameters of the circles.

Prove that;
_ _ ) _ If angle RQO=28°. Calculate angle RPQ. ;
{. PROQT is a cyclic quadrilateral [2007 P #5a]

i, Angle PRS =angle QRT. {2005 PII #11aj
10. In Figure 10, ET and EU are tangents to the

circle PORS at P and S respectively. Angle TEU

7. Figure 7is a circle ABDC center 0. TD is a =110° , angle PSQ =46° and PQ is parallel to
SR,

tangent, TBA is a straight line and ADis a . .
diameter.

40°
7.
D E
Calculate the value of angle RSU.

If angle ABC = 70° and angle BCD= 40°, [2008 P2 #2b]
calculate: '

a. Angle BDC;

b. Angle ATD. [2006 PII #6]
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WNGENTS TO CIRCLES

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

In Figure 11, QN is a tangent to the circle LMN
at N,

¢

fangle QNM= 55° and angle LNM =24°,
cafculate angle NML. [2008 P1 #3]

"_Fu buy or place an order for this book, kindly call or
whatsapp 0995822298 or 0887616933. To order in bulk,
mail: mscemodelmath{@gmail.com.

Figure 12 shows a circle BCDE with center O.
F is a tangent to the circle at B, angle CBF

=40°, angle DOC= 70° and AEOD is a straight
ine.

alculate angle OAB. [2010 PII #6b]

igure 13 shows a tangent DE to a circle ABCD
tD. AC is parailel to DE and angle ADC=130°

B

14, Figure 14 shows a tangent QTE toa circle TSRP
at T. Angle STQ=50° and SPE is a straight line.

If TE=TS, calculate the value of angle SRP.
[2012 P1 #9]

15. In Figure. 15, AT is a tangent to the circle Centre
0. Angle OXT =31" and AOX is a straight line.

&x

Calculate angle QOAT. {2012 P2 #5a]

16. Figure 16 shows a circle ABCD, tangent TAE at
A, angle EAD = 60° and angle ADB =40°

Calculate angle BCD. [2014 P1 #14]
4 >—C
> E
D
alculate the value of x. [2011 PI #15]
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TANGENTS TO CIRCLES

17. In Figure 17, DP is a tangent to the circle DEFG
centre O.

Given that OGP is a straight line and angle DEF =
y°, show that angle DPO = 2(45-y}.
[2014 P1 #4b}

18. Figure 18 shows a cyclic quadrilateral PQRS .TR
and TS are tangents to the circle PQRS at R and S
respectively. QRW and XPS are straight lines,

angle TSR=47" and angle WRT=50",

Calculate angle XPQ. [2015 PT #15]

19. In Figure 19, BOC is a diameter and angle TDC
=90° DTX is a tangent to the ctrcle BCT at T.

i
) L - X

If angle BTX = y°, show that angle DCT = angle
BCT. [2015 PII #6a]

20. In Figure 20, ATC is a tangent to circle RSTU at
T angle TRS =30"and angle CTR 84"

QUESTIONS

MSCE MODEL ANSWERS BY TQ

P s
30,
T NTse ®
]
c
Calculate angle RUS, [2016 PI #1

21. In Figure 21, ABC is a tangent to the circle BD
at B. ADE is a straight line.

C

Given that angle ABC=y° and angle BAE = an

DBE = x°, show that EB is a diameter,
[2016 PII #5b]

22. Figure 22 shows a circle BCD in which AB and -
AC are tangents at Band C respectively. Angle

BAC =80 and angle ACD=30".

Calculate angle ABD. [2017 PI #14)-

23. Figure 23 shows a circle ABCT with center O,

and tangent PRT to the circleat T.
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26. Figure 26 shows a circle centre O, fangcnt CBto
the circle at B. Angle BAO=32¢

Calculate the value of Angle BCA.
[2020 Mock PI #19]

27. Figure 27 shows a Circle with tangent ABC at B.
PB=PA and QB is parallcl to RP. Angle BPA=2x
and Angle BQR=x.

ngie LNP = 30 and angle LMP = 66, calculate
ic value of angle JM1. 12018 P1#14}

Figure 25 shows a circle ABCD with center O
ith BC and AD as chords, EBF is a tangent at B
¢ COA is a diameter extended to mect FBE at

Using the figure:
- i. Find angle ABP in terms of x.
ii. Find angle QBR in terms of x.
iii. Show that RB is a diameter.
{2021 Mock PII #12]

angle ADB =20", find the value of BEC.
' ' [2019 PI #9]
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TANGENTS TO CIRCLES

[2003 P1#16]
LOAP =90° radius Lio tangent

LOAT = LOAP ~ ZTAP
= 90° - 70°

=20°

InaOTA4

OT =04 (radif)
LOTA = LOAT
=20°

. thevalueof £OTAis20°

(/s opposite equal sides}

[2003 PP II #5a]

given: circle ABCD in which DE is tangent to the
circleat D. AC || DE

to prove: i. AADC is isosceles
il. ZABC is twice ZDAC

proof:

. /.DCA=2EDC ~ (alt. s, ACIDE)
¢DAC=¢EDC (s in alt. seg.)
+2DCA=£/DAC (both= £EDC)
~AADC is isesceles.

Construction: Join BD

2CBD = £DAC (1) (s in same seg.)
2 ABD=24DCA (2) (same reason)
M+ -

/CBD 42 ABD = £2DAC + £DCA
£ABC = £DAC+ £DCA

But 2£DCA = £DAC

2ABC =24DAC (proved in (i)
~ £ABC is twice £DAC.

[2004 PP1 #17)

Given: TX and TY tangents to circle XHY at X
and Y.

Required to find; ZXTY

Now 2YXT = 2XHY (<sin alt. seg.)

LY XT =70°
InATYX:
TX=TY
2XYT=2YXT
LXTY =70°
2XTY + 2YXT +2XYT=180° (£sumofad)
£XTY = 180° - (70° - 70°) '
= 180° —140°

LLXTY = 40°

(£s opposite equal sides)

SOLUTIONS

4,

MSCE MODEL ANSWERS BY

[2005 P1 #3]

Given: TP tangent to circle APB at P and ABJ:
Required to prove: AP = BP

Proof: ZBAP = £BPT («s in alt. segment)
2ABP=2BPT  (alt. £s: ABIFPT)
+BAP = ¢ABP  (both equal fo ZBPT)
~AAPB is isosceles (£BAP and £ABP are bot
base angles)

~AP=BP (sides opp. equal angles}

[2005 PII #4a]

Given XYZ center O with TXP tangent at X.
diameter ZY produced to T meeting the tangen
T.

To caleulate £XTY:
Construction: Join XY

T X
(YXZ=90° (£inasemicircle)
SYXT + 90° + 72° = 180° (£s on a str. line)
ZYXT = 180°-90° - 72°

=18°
LXYZ=72° (£sin alt seg)
In AXTY:
IYXT 4+ 2XTY = 2XYZ (ext £ of a AXTY)
=18°+ £XTY =72°
£XTY =72°-18°
= 54°
22 XTY =54°
~the value of angle XTY is 54°
[2005 PII #11a] '

Given: 2 circles PRS and QRS intersecting at
and 5; TP tangent -

To circle PRS at P and TQ tangent to circle QRS
at Q; PR diameter of a circle PRS and RQ '
diameter of circle QRS.

(i) £LRPT =90° (diameter fo tangent)
LRQT =90° (diameter RQ to tangent)
ZRPT + ZROT =90°+90° =180°

-~ PRQT is a cyclic quadritateral {opp £5 suppl)
(i) join RS, RT and PQ

PRQT is a cyclic quadrilateral (proved in part (i)
5 LORT = £LQPT (¢sin the same seg) :
But £PRS = £QPT («&sin all. seg)

~ ZORT = £PRS  (both £s equal to QPT)
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NGENTS TO CIRCLES

1. [2006 PII #6]

a. angle BDC

jom BD
LADC = 2£ABC

(£s in the same
segment)
2ZADC=170°

£ACD =90° (£ in a semi circle )

LACB + £BCD = 90°
ZACB + 40° = 90°

LACB =90° - 40°
=50°

But £ZBDA = 2£ACB
segment.) :
~2BDA = 50°

DC = 2BDA + £ADC

DC = 50°+ 70°

~£BDC = 120°

b. angle ATD

LTAD = £LBCD (s in same segment)

(&5 in a same

(4D is L to tangent TD)
AATD: - '
ATD + £TDA + £TAD = 180° (£ sum of a

TD +90° + 40° = 180°
ZATD = 180° - 90° - 40°
LATD = 50°

8. [2007 PT#6]

ven : Circle ABC centre O with 74 tangent at A4,
T/IBA, ZATC =32 -

calculate angle ACB :

' {corr.£s; CT //BA)

(/s in alt. seg)

SOLUTICNS

MSCE-MODEL ANSWERS BY TOPIC

9. [2007 PII #5a]

Given: circle ORS centre O.
Tangent POT at Q)
To find LRPQ

ZORQ =28 (s opposite equal sides)

ZOQR=90° (tangent | radius)

in APQR,

ZORQ +/RQP +ZRPQ =180°( £ sum of )
28° +28° +90° + LZRPQ =180

146" + LRPQ =180°

ZRPQ =180°~146"

ZRPQ =34

10. [2008 P2 #2b]

Given: ET and EU tangents to the circle
PORS at P and S respectively,

LTEU =110°, £PSQ = 46°, PQ/ISR

To find: Angle RSU

now, EP = £S (tangent from external pt.)
- AEPS is 1soscles.

=> LESP = ZEPS (s opposite equal sides)

180° -110°

LESP = (Lsum ofa A)

=35

ZRSO = /POS =35°(alt.£s, PO || SR)
on straight line ESU,

357+ 46" +35 + RSU =180°

(4son a straight line)

RSU=180°-116"

RSU =64
.. The value of angle RSU is 64

11. [2008 P1 #5]

Given: ON tangent to the circle LMN at
N, LONM =55°, ZLNM =24°
Required to find: ZNML

Now, ZNLM = /QNM =55 (Zs in alt.seg)
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i2.

13.

14.

TANGENTS TO CIRCLES

NML =180" —(55° +24)  (£Lsum of &)
~180°~79°

=101

- the value of angle NML is 10T

[2010 PII #6b]
In AOBC

OB=0C=0Dradii)

< OBF =90°(radius. L tangent )

< OBC =90° —40°( Complementary angles)
<OBC=50° .

< QCB =50° (AS oppesite equal sia‘es)

< BOC =180°—(50°+50°)( £ sumof a A)
< BOC =180°—-100°

<BOC =80°

In AABO

<AOB=180°—(80°+70°)(Adj £5)

< AOB=30° o

< ABO =90°(radius L tangent)

< OAB =180°—(30°+90°)( Lsum of 2 A)
< OAB=180°-120°

< OAB =60°

(2011 P1#15]
ZABD = ZACD =x
JACD =£CDE=x (alt £5)

ZCDE = ZDAC =x (£s in alt.seg)

SDAC + LACD + ZADC =180° (£ sum of a)
x+x+130°=180°

2x=180°—-130°

2x =350°

x=25

(/s in the same seg.)

[2012 P1#9]

Given TE =T8S, £QTS =50

ZTSE =TES (base Ls of isosA)
£QTS =£TSE+ LTES

(ext. £ =sum of opp. int.Ls of A)

SCLUTIONS

15. [2012 P2 #5a]

16. [2014 P1#14]

/TPS =/ TSE+ £TES (£0TS=£TPS)=5
LTSE=S—§ =25

ZTSE =/PTE (s in all.seg)

/PTE =25

/STP =180° — (50 +25) (s on stline)
/STP=105" |
SSTP+ZSRP =180° (opp.£s of cyelic guad
ZSRP =180" —105° '
£ZSRP =75

LOXT =31 (givern

L 07TA4 =90° (radius L to tangent)
Z0TX =31°  (4£s opposile equal sides. radii OT
In AAXT, _ '

JOAT =180°—(31°+31°+90°)(Ls sum
=180°—152
o LOAT =28°

LTAB =40 (_air.,is)
LBAD =180 —(60“ + 407 ) {adjacent angli

=180 -100

=80

ABCD is a cvclic quad
/BCD + /BAD =180 (oppLs of a cve g
LBCD =180" -80°
£LBCD =100




TANGENTS TO CIRCLES

2014 PII #4b]

Note : point E is optional

PROOF : show that DPO =2(45- )
ZODP =90° (rad 1 Tan)

LDOP =2y (zim‘ centre 2% at O”)

in A ODP

ZDPO =180° ~(90°+2 ¥ )(Lsum of A)
/DPO=180"—90° +2y°

/DPO =90" -2y

/DPO=2 (45” - y“)(ﬁrc!or out 2)
-.angle DPO =2(45~y) QED

[2015 PI #15]

7§ = TR(Tangents from an ext. pt. are equal)
" LTSR = Z/TRS = 47" Zs opp. equal sides)
LSLSRW =47 +50°

LSRW =97°

ZORS + LSRW =180 (adj.Ls)

LORS =180° —97"

ZORS =83°

But in the cyclic quad PQRS;

/XPQ = ZORS

(ext, Z ofa cyclic quad=int. opp. £)

L LXPO =83

[2015 PI #6a]
BCT = BTX (Zs in opp. seg)

SOLUTIONS

21

MSCE MODEL ANSWERS BY TOPIC

DIC=180°—CTX (adj. Zs )
DIC=180"-{90+")

DIC =90~y

But 7DC = 90" ( given)

Ina ADTC )
DIC+TDC+DCT =180° (£ sumina A)
(90" — 1) +90° + DT =180°

DCT =180"—(90° = ° )~ 90°

DCT =y

DT =BCT =y

0. {2016 PI #13]

LATS = ZTRS (Lsin alt. seg.)
LATS =30°
S030° 4+ ZSRT +84" =180°
(Lson a str. line)
ZLSRT =180° —(84° +30°)
ZSRT =180 ~114°
66
LRUS = ZSRT ( Zs in alt. segment )
;L ZRUS =66°

[2016 PII #5b]
ZABD= LAEB = y* (angles in alt. seg)

In AABD
ZEDB=/DAB+/DBA

(sum 2 int. Zs=ext. opp angle)
ZEDB=x"+y"

In ADBE.

D+B+E=180°( £ sum ofa A)
(x"+y")+x"+ " =180°
2x"+2y° =180

2(x"+y") =180°

x*+ 3y =90

LEDB =90

- ED is a diameter( £ in a semicircle=90")
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22.

23.

24,

TANGENTS TO CIRCLES

[2017 PI #14]
AB = AC(Tangent from the same external point)

- ZABC=£ACB(Zs opp. equal sides)
Let each angle be x
x+x+80°=180"(£ sumofa triangle)

2x =180° ~80°
2x=100°
100
X =——
2
x=50
ZABC =50
/BCD =50° 30" (given)
=20

/ABD = /BCD{ Angles in alt. seg)
ZABD =20

(2017 PII #5b]
ZABC =90°(/s in semicircle)

/CBT =67°(alt./s)

LABT =90°-67°

ZABT =123°

But ZACT=ZABT( £s subt by the same arc AT)
S ZACT=23°

[2018 P1#14]
ZLIM=66" {£s in alt. seg)
but ZIMN + ZINM = £LIM
(Zint. opp. £5 = ext.£)
LIMN+30" =66
ZIMN =66 30

=36
ZIMN+ ZIML+ZLMP = 180" (Zsonastr line)
36"+ ZIML + 66" =180
ZIML +102° =180
ZIML =180"—102°
ZIML =78

SOLUTIONS

25. [2019 P1 #9]

26. [2020 Mock PT#19]

27. {2021 Mock PIT #12]
i. ABP in terms of x.

MSCE MODEL ANSWERS BY TOP)

/BCA= ZADB( Zs in the same seg)
ZLBCA=20°

ZBCE =20° (same £)

LABE = ZBCA(Zs in alt. seg)
LABE =20° '
But ZABC=90°(£ ina semicircle)
In AEBC,

/BEC + ZEBC+ ZBCE =180" (£sum of a
ZBEC +20°+90°+20° =180°
(Since LEBC =20+ 90°)
ZBEC +130°=180°

ZBEC =180°—130°

ZBEC =50

In AOBA,
OB=0A (radii)
so, ZOBA=32° (£s opp. equal sides)
Z£OBC =90" (radius L tangent)
In AABC,
32° + ABC+BCA=180° (Lsumofa A)
32° +(90° +32°)+ BCA=180°

(since ABC = ABO+OBC)
BCA+154° =180°
BCA=180" —154°
BCA=26°

In AAPB,

AB = PA (given)

ABP=PAB(/s opp. equal sides)

2x + ABP+PAB = 180°(Lsum of a A)
2% +2ABP=180° (since ABP=PAB)
2ABP =180° — 2

Z(90° - x)

Z

ABP=
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3

QBR in terms ofx.
AB is tangent {given)
so, BRP=ABP (s in alt.seg)

BRP=90° —x
But, QBR=BRP (alt./s. QB/RP)
QBR=90° — x

To show RB is diameter.

how that ZROB = 90°

InARQB,

QRB+RBQ+RQB=180° (Lsum of a A)
+90° — x + RQB=180°

0° + RQB=180"

ROB =180° - 90°

RGB=90°

. RB is diameter

/ in a semi-circle is a right angle)
.Alternatively:

LOBC =x (£ in alt. seg)

RB is diameter (radius/diameter 1 tangent)

NB: Kindly note that where RPA is not giveni as a
mraight line (fike in this case), the exterior angle
fa cyclic quad RQBP does not exist.
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CIRCLE GEOMETRY Ili-CONSTRUCTION

Study Objectives
A student must be able to:
% Construct Angles of 90°, 60°, 30°, 15°, and
75°, 1200, 150°.
% Construct Circles and Intersected Circles.
% Construct tangents to a poiat on the
circumference of a circle.
» Construct Tangents from an external point.
5 Measure and State various.lengths and angics.

QUESTIONS

1 Draw a circle center O with radius 3 cm. Construct
another circle radius 4 cm passing through point Q.
Label its center C. Label one of the intersection
points of the two circles A. Using a ruler only,
construct a tangent to the circle center O at point
AL

Measure and stage angle AQC. [2003 PI-#24]

2. Using a ruler and a pair of compasses only,
construct on the same diagram:
i. A circle center O radius of 4em.
ii. A tangent PQ at P such that PQ=6cm
iii. A line OR 10cm long such that angle
POR =120 ° and PR is longer than QR.
iy, a point S on the circumference of a circle closer
to Q such that RS is a tangent to the cixcle.
v. Measure arid state Iength of QS. {2004 P #6b]

3. Using a ruler and a pair of compasses, draw a line
AB=10cm and construct a circle with the line AB
a5 a diameter. Mark a point-C on the circle such-
that AC= 6¢cm. join AC and BC.

Consiruct a tangent CP such that angle BCPis

acute. [2006 P1 #16]

4. Using a ruler and a pair of compasses only,
construct in the same diagram:
i, A circle Centre O of radius 3cm.
. Two tangents to the circle from a point T which is
8 cm from O, touching the circle at points M and
N

iii, Mecasure and state angle MTN.
[2006 PII #5b]

MSCE MODEL ANSWERS BY TOPIC:.

5. Using a ruler and pairs of compasses only,
construct in the same diagram: a circle center 0
radius 3cm, a tangent to the curcle at P froma

point T which is &cm from the circle.
[2008 P1 #2

6. Using a ruler and a pair of compass only,
consiruct in the same diagram
i A eircle Centre O of radius 4cn
ii. A diameter PT and a tangent to the circle a
T.
iii. A point R ona tangent such that TR = 9cm
mieasure and state PR. {2008 P2 #11

7. Usinga ruler and a pair of compass only.
Construct in the same diagram; '
A circle centre O with a radius of 4cm

ii. A tangent TPo the circle at any point P such
that angic POT=60°. '

i Measure and state the length of PT. _
[2010 P1 #24]

R, Using a ruler and pair of compasses only,
construct in the same diagram:

i. A circle centre O of radius 3 cm.
i.. A point R outside the circle such that
OR =10ctn.

i. A tangent TR to the circle at T.
1v. Measure arid state the length of TR.
[2012 P2 #6b

9. Using a ruler and a pair of compasses onl
construct a circle Centre O of diameter Sc
Through a point X onthe ¢ircle construct a tange
PX such that PX =6cm. Measure and staic th
length of PO. [2014 P1 #5a]

10. Using a ruler and a pair of compasses only,
construct the same diagram:
i A circle center O with radius3 cm.
ii. A tangent TZ at Z such that OT = S5cm.

In the diagram, mieasure and state the length of
TZ. [2017 PII #4b]

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order

in bulk, email: mscemodelmath@gmail.com.




CIRCLE GEQMETRY IIi-CONSTRUCTION QUESTIONS

Using a ruler and pair of compasscs only,
construct in the same diagran:

A circle centre O of radius 4 cm.

ii. A point T outside the circle such that

07= 8cm.

iii, A tangent, TA to the circle at A,

iv. Produce radius OA io point C such that OC =
0 cm and join CT.

‘In the diagram, measure, and state angle OCT.
[2016 PII #6bj

‘Using a fuler and a pair of compasses only,

"construct in the same diagram:

2. A circle centre O of radius 4 cm.

b. Two tangents to the circle at A and at B from
an external point P which is 9em away from
the center O

‘Measure and state the value of angle APB.
{2018 PII #6]

Using a ruler and a pairof compasses only,

construct in the same diagram:

e 2 circle center O with radius 2.5 cm.

+ apoint T outside the circle and 7 cm from the
center.

o Tangent TP and TQ at P and Q respectively.

» Measure and state the size of angle POQ.
[2019 PII #5a]

. Using a ruler and a pair of compasses only,

- construct in the same diagram:

o A triangle ABC in which AB=8cm,
AC=6cm and angle BAC=60°.

e A circle Centre O with AB as diameter.

e Measure and state the length of OC.

[2021 Mock PH #5a]

MSCE MODEL ANSWERS BY TOPIC
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CONSTRUCTION | SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

1, {2003 PI #24]

STEP 1 : Circle centre O
Radius = 3cm

STEP 2 : Circle through O
Radius = 4em
Centre =C

STEP 3 : Label lower
intersection point

A

STEP 4 : Draw tangent at A

STEP 5 : Measure and state
£ AOC

/. AOC=68°

2. [2004 PII #6b]

STEP 1 : Circle centre O
radius =4cm.

STEP 2 : Project OP draw
perpendicular
through P

STEP3 : Tangent PQ = 6cm

STEP4 : POR draw two 60°
angles in succession

STEPS : OR=10cm

STEP 6 : Tangent RS

STEP 7 : Join QS

STEP 8 : Measure and staie

Qs

QS = 3.2cm+0.1cm

ket
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W

3. [2006PAPER 1#16] | STEP | : Draw AB = 10cm
STEP 2 : Bisect AB mark Center

0O

0OA=0B=35cm
STEP 3 : Mark with campus
AC=6cm
STEP 4 : Join AC, BC
STEP 5 : To construct tangent CP
(recall tangentis 1 radius) so
draw iine from Q through C

STEP 6: Draw a L for this line

4. {2006 P11 #5b]
STEP | : CIRCLE centre O

radius 3cm
STEP2 : OT=28cm
STEP3 : Bisect OT
STEP 4 : From centre of OT :
mark two points on
circie centre O as
Mand N
STEPS : Join TM, TN
STEP & : Measure and state
£LMTN

1T ZMTIN =44
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5. 2008 P1#22]

P 8CM

T

STEP 1 : Circle centre O, radius 3cm
QTEP 2 : Point P on the circumference
STEP3 : Tangent through P

STEP4 : PT=8cm

6. [2008 PII #11a]

. Circle centre O radius= 4cm
STEP 2 : Diameter PT
STEP3 : Tangent RT through T
STEP 4 : Measure and state PR

PR=12 cm
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CONSTRUCTION SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
M

7. [2010P1 # 24]

(/
I\

. Circle radius 4cm

STEP2 : Tangentat P

STEP3 : POT =60 .
Put.compass on end of PO at O,
mark curve then go md
PO mark curve again

STEP4 ;. Join TO

STEP S : Measurc and state PT

PT=6.9 cth

8. [2012 PII #6b]

STEP 1 : Circle radius 3cm _ X

STEP2 : OR = {0cm
STEP 3 - Bisect OR to find centre
STEP 4 : Use centre of OR to mark T on circle

STEP 5 : Join TR

STEP 6 : Mecasurce and stafc TR
TR = 9 9cm




CONSTRUCTION SOLUTIONS MSCE MODEL ANSWERS BY TOPIC

9. [2014P 1 #5a]

STEP 1 : Circle radius 2.5cm
STEP2 : Tangentat X

STEP3 : PX=6cm

STEP 4 : Measure and state PO

PO =6.5¢cm

10. [2017 PH #4b]

STEP 1 : Circle radius 3em
STEP2 : TangentatZ

STEP3 : OT~=35cm _
STEP 4 : Measure and state length of ZT

ZT =4cm
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11. [2016 PII #6b]

TN\

STEP | : Circle radius 4em

STEP2 : OT=8cm

STEP 3 : Bisect OT

STEP 4 : Oncentre of OT mark
point A on circle

STEP 3 : Point is A: Join TA as
Tangent

STEP 6 : OC = 10cm

STEP 7 : Measure and state
angle OCT

ZOCT=50°

12, 2018 PII #6] STEP 1

STEP2
STEP 3
STEP 4

)( STEPS

STEP 6 :

P

» Circle centre O

radius dcm.

: OT=9m
: Bisect QP
: From centre of OP

mark two points on
circle as A and B

: Join PA, PB

Measure and state
£ APB

£_APB=50°
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13. [2019 P11 #8a]

STEP 1 : Circle cenire O radius.

2.5¢cm

STEP?2 : OT="T7cm

STEP 3 : Bisect OT

STEP4 : From centre of OT
mayk two points on
circle and label the
points as P and Q

STEPS : Joint TP and TQ

STEP 6 : Join PO. QO

STEP 7 : Measure and state
£.POQ

L POQ = 1400

14. [2021 Mock PYI #5a]

STEP 1 : AB=8cm
STEP2 : BAC= 60
STEP3 . Mark AC = Gcm

STEP 4 : Bisect AB mark centre as O
STEP 5 : Use centre O and point A or B to draw circle
STEP 6 ; Measure and stare OC, join OC

OC = 5.4cm
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STATISTICS TT

Chapter Highlights

his chapter contains further problems and
plutions on statistics. We will focus on solutions
o problems on calculating and interpreting data
sing measures of dispersion such as range, mean
eviations, variance and standard deviation.
Measures of dispersion are statistical measures that
elp us understand how scattered or spread a
istribution of data distribution is.

ange: This is the difference betwecen the largest
nd the smallest value in the data set.

Range = Largest valuc - Smallest value.

Mean deviation: The mean of the absolute values
positive values) of deviations from the mean.

Mean deviation = Tf_

ariance — This measurcs the square of the
deviations from the mean.

2 f(xw)
Variance = —-——-—-—-——-Zf

2

(When. expanded -

sefal for easy calculations when mean is a
fraction}

‘Standard deviation: This indicates how data
alues are grouped around the mean. The smaller
e standard deviation the closer the set of data is
‘to the mean. This is found by taking the positive
square root of the variance.

)
C 2T

Standard deviation = ~/Variance

Standard deviation =

he variance of two temperature measurements in
‘deprees Celsius, 2 and 2a is 9. Calculate the
oésible values of a. [2004 PIYX #6b]

QUESTIONS

2.

a.
b.
c.

4.

MSCE MODEL ANSWERS BY TOPIC

The table below shows ages of 5 ﬁupils with the
mean of {2.6 years.

Age Deviation Square of
(years) | from the mean | deviation

10 -2.6 | 6.76

11 -1.6 2.56

13 0.4 0.16

14 y "z

15 2.4 5.76

Total 0

Copy and complete' the table to calculate the
variance of the ages. [2005 PI #16]

The table below shows the deviations (d) from the
mean of marks and the frequencies (f) of the marks
pupils scored in a test.

Mark {f | D 42 i fad?
20 141-11121 | 121
23 11-8 164 164
26 21-5 |25 150
27 ij-4 jle (3
30 3] -1 1 16
34 213 9 18
35 314 16 | 48
40 219 31 162

Using information from the table, calculate:

total number of pupils
mean
standard deviation to 3 significant figures
[2008 P2 #9b]

Find the standard deviation for a set of data whose
deviations from the mean are -2, -3, 4, and 1.
{2012 P2 #5b}

The mean of the data is 16 -and its sum is 80. If the
square of deviations of the-data is 551.25, calculate
the standard deviation of the data. {2015 PII #7a]

6. Deviations from the mean of two sets of data are: -

5,-3, 1 and 3, 4 and x. Given that the sets have the
same variance, calculate the values of X.(leaving
your answer in surd form). [2017 PII #11a]

The score of a mathematics test for 10 students

were 1,5, 4,9, 4,6,5,7,1, 8 Using a formula,

calculate the standard deviation for the scores.
[2018 PII #16]
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STATISTICS I

12004 P11 #6b]

Denote the mean by X

since we have two values

S5
~(l—af +@-1’
:[(*1)2 (a ‘1)2]4- (a—1)* (factoring out -1)

~(a—1) +(@-1’
=2 (g 1Y’
S fx-%)

Variance=

2t

_ 2
2(_‘171_)_ =9 (given)

(@a-1" =9

a-l:tﬁ

a=1%3

ga=1+3 or a=1-3

=4

[2005 P #16]

a or a=-2

SOLUTHONS

7 and 2a, then:

Age {years) Deviation Square of
' from the mean deviation

10 -2.6 676

11 -1.6 2.56

13 0.4 Q.16

14 y=1.4 7 =1.96
15 2.4 576
Total a 17.2

Deviations from thie mean add up to Zero, 59,

C96-16+04+y+24=0

~14+3y=0
y=14

MSCE MODEL ANSWERS BY TOPIC

2. h

So, 1.47 ==z

196==z
o R(x=FY
S0, varances
n
172

= 5

=344 :

[2008 P2 #9b]
Mark | T | D d: ted? fx
20 1 1121 121 20x1=20 |
23 1 1-8 [64 164 23x1=23
26 2 -5 25 50 26x2=52
27 1 -4 116 13 27x1=27
30 3 i-1 1 16 30x3=90
34 2 13 9 18 3dx2=08
35 {3 14 16 |48 35x3=105
44 2 19 g1 162 | 40x2=80
Sum | 1510 482 465

i) Mean =

2t

- Mean =—— =31
15

iii) standard deviation = ari;cmce
2.
2

= %% (from the table)

. 482
- gtandard deviation = ’_1?5—

=5.6686277

now: Variance =

=5,67(to 3 significant figu

{2012 P2 #5Db]
Given deviation from mean as follows
x— ; (x— ;)2
2 | 4
-3 9
4 16
| 1 1

2,-3,4,1




3 (x—x)" =30

=4 (given 4 items)

Sp = :?’,9
4
SD =2.7386

The standard deviation 1s 2.7

Since # is missing, we have to first find »

- X .
using, X = *Z‘—, we solve for 72:

sd = f55 1.25
5

sd=11025

standard deviation=10.5
To buy or place an order for this book, kindly call

or whatsapp 0995822298 or (887616933, To order
in bulk, email: mscemodelmath@gmail .com.

=
f
x|
R
&3

in
f-—-xf—'-\frxf—\

Lh

QS
™

ll
o
Ln

;Total
Variance(V,) =35

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

L

Second set

(x-%) | (x-%)

3 3* =9

4 4* =16

X x: - x.’.

Total x* 25 '
Variance(V,) = X2

-
]

v, =V, (gtven)

X +25 35

)

x? + 25 =35(multiplying both sides by 3)
x* =35-25

~xt =10
xzi\fl_()-
% =10 or —/10

x=3.16 or -3.16 (to 2 dec. places)

173

7. [2018 PII #16]

X. x| x—-X (JC _.f)i

i 5 -4 16

5 5 0 0

4 5 -1 1

o 5 4 16

4 5 -1 1

6 5 1

5 5 0

7 5

1 5 -4 16

8 5 3 5
Sum=50 Sum=0 | Sum=64

Standard deviation=" variance

> (%)
n
variance=64/10=6.4
Standard deviation = x/—6—4
=2.53 (to 2 dp)

Variance=




Chapter Highlights

Tn this chapters, wo will solve problems. involving
linear and quadratic equations at the samé time.
You will be required to find (he values of the two
variables in the equations.

we will mostly use the substitution method of
solving simultancous equation.

Solve the simultaneous equations:

xt-y-5=0
hy-x=-1

(2003 PII #8a]

Solve the simultancous equalions:

7= 2 .
Y : ; (2004 P1#24]
= 5x— R o

Solve the simultancous equations:
xy=—9 _

2005 P1#24
y=x+0 [ ]

A rectangular garden has a perimeter ol 40

, calculate the length

~meters, If its arca is 91 m>
{2005 PH #7b}

of the garden.

olve the simultaneous equaiions:

ye=x+2
, (2007 PL#15]
xt—xp=4
Solve the simultancous equations;
m—-n=>5
[2007 PHI #6b]
m*—n’ =35

QUESTIONS

7. Solve the following simuitaneous equation:

g Solve the simuliancous equations:

MSCE MODEL ANSWERS BY TOPIC

g
x=—

¥ [2008 P2 #1 ib]
y=x+2

p=x—2 '
[2008 PY #14}

xy+1:0

9 Solve ihe following silmutenous equations

x-y=3
x-n-yzs
Y

10. Solve the following sipmiltaneous cquations:

{2010 PXL#9b]

xl__yZ__:O
x—-2y=1

(2011 PII #84

11. Sotve the following simultancous equations:

x-y=0

=9 (2012 P #3b].
12 Solve the following 51multancous equations:
y=x -1
dx =y (2013 PT#15|

13. Solve the following simultancous equations:

9x*—y* =15
3x—y=5

(2013 P #74]

14. Sotve the following ‘gquatlons simultancously’

Gr -9 = _
. (2019 PIL#3a
ro=1

z 2 0
15, Given that Y = , find the
y xj-l 3

values of xand V. [2020 Mock PIL #7a}’
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IMULTANEQUS EQUATIONS

X —p~5=0 ()

y-x=1 (2)

ake y the subject of the formula in (2)
=2x — 2 (using Ch. 10 techniques)
bstitute 2x —2 for yin (2)

¥ -(2x-2)-5=0

¥ =2x+2-5=0

x=-2x=3=0 -
(x=3)(x+1}=0

Either (+-3)=0 or{x+1) =0
x=3 or x=-] .

Using equation (2); y= 2x -2
Atx=3; y=2(3) — 2=6-2=4
Atx=-I; y=2(-1) — 2=-2-2=4

Whenx=-1, y=-4
Whenx=3, y=4

2004 P1 #24]

= (1)
y=5x—6 (i)
Substitate x* for y in (ii)

=5x—6
X -5x+6=0

fither (x —2)=0orx -3 =0
=2 orx=3

X~ 2)(x —3) = 0 (factorizing by inspection)

MSCE MODEL ANSWERS BY TOPIC

¥ 46x+9=0
(x+3)(x+6)=0
ax=-3or x=-73
Substitute -3 for x in (ii)
y=-3+6

=3
axX=-3;y=3

[2605 P #7b}
Let fength=/
Let breadth=5

2

7
Perimeter = 2(I + b)
Area=[b
Thus 2(/ + 5) =40  (given) (i)

1b=91 (given) (ii)

taking (1)
20+ b)=40
I+5+=20 (divide both side 2)
bh=20-] {ii)
substitute (iii) in (ii)
1(20~-0=91
200- I* =91

I* =20 +91=0 {(forming a quadratic equation)
(I-7)(1-13)=0
Either/-7=0

=7
Ori-13=0
=13
When!=7,b=20-7
=13
When/=13,b=20-13
=7

But since the length must be bigger that width;
Length = 13m and width = 7m.

005 PI #24]

=-9 )
=x+ (i1)
bstitute x + 6 for y in (i)
x4+ 6)=-
“Hhx =9

[2007 P #15]
y=x+2....0)

¥ - xy =4 (i)

substuting x + 2 for y in (ii) we get
x? = x(x+2)=4

X —x*—2x=4

—2x=4

x=-2  (divide both sides by -2)




SIMULTANEOUS EQUATIONS

substituting -2 fory in (1), we get
yp=-2+2

=0

sx==2;y=0

SOLUTIONS

{2007 PI1 #6b]

m-n=5 (i)

m*—n*=35 (i)

using the difference of 2 squarcs in (i)
(m—m{m+ny=33

5(m + n) = 35 (since from (), m~n=3)
mA+n=5

m+n=T...(ifF)

Taking. (¥} and (ii?):

m-n=5 (i)

m+n="7...0ii)

2m =12 (adding the two and eliminating )
m=4

m=0

Substituting in (i),
62 —n* =35
-n?=35-36

-nt =-1

nH=1lor -1
Whenm=6,n=1

OR

make s the subject in (i)

m=5+n

substituting 5+ # for m in (i7) one gets
(5+m) —n =35
5(5+n)+n(S+n)-n =3
254 5n+5n+nt—n’ =35
254101 =35
10n=35-25

Using (i),

MSCE MODEL ANSWERS BY TOPI

m’ - (1) =35
= 35+1
m* =36
mr-i\/ﬁ
m=6or ~6

When n=1; m=6

[2008 P2 #11b]
8 .
x=— (i)
¥
y=x+2 (i1)

from eqtn (7),
ap =8
Substituting (77} in (77} :
x(x+2)=38

2 4+2x=8

¥ 4+2x-8=0

(x+4)(x—-2y=0 (by inspection)
either (x+4) =0 or (x~2)=0
x=-4 of x=2
Using eqtn (1),

Atx=—4, y=—4+2=-2
Atx=2,
whenx = -4, v =-

whenx=2;v=4

(2008 PT #14]

r=x—2 (1

(i1)
Substituting x — 2 for v.in (ii):
x—2)+1=0
3 =2x+1=0
(x=Dx-11=0
> x=l
substituting 1 for x m(i).

p=1-2

xp+1=0

(factorisation)

y=—I
When x =1 v =~-1




IMULTANEOUS EGQGUATIONS

—}):3

ubstitute in equation (i)

@+§§=smMm4ﬁ)

G+1)+OCFH) =8

3+ y) + (3-4—_)-’) = 8 multiplying through by 3

—

,:+y2 +3+y=8y

13+ 1y-8r+3=0
-4y+3=0

-3} »-1)=0 (by inspection)
ither (¥~3)=0 or (y—1)=0
¥»=3 or ¥=1 |
Substitute in equation (m)

SOLUTIONS

ake x in equation (/) the subject [Ch.10]

x=34y
=343 i —
’ ! Solutions;
X=6 :
Whenp: : When x=6, y=3
: 2 - and
X=o0+Y i
k=341 " When x:4_‘_.],-z;
xr=4 U

=0 ()
r -2y =1 (i1)
makin g x subject in (ii)
2y+1

2p+1)° ~»* = 0 substituting for x in (/)
2p+ D)2y 1) =17 =0

P +2y+2y+1-1 =0
¥ +dy+1—37 =0

{29 + 1)+ 1(2+1) split and spread method of expansion

11
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317 +4y+1=0

3343+ r41=0
3p(p+1)+1{(x+1)=0
(v+1)+(By+1)=0

etther v+1=0o0r 3y+1=0
y==lor3y=-1

3y -1
yr=-lor —=—
3 3

y=-lory=-%

when y =1

x=2(-D)+i=-1
—1

wher y =7

x=2(H)+1= ),

Solutions

When x=—1, y = -1

When x=14,y=—1

[2012 PII #3b]
¥~3=0 (i)

xp=9 (i)

making x subject of formula in (i)

xX=y

substituting x 1n (ii)

yxy=9

¥ =9
y=£/9 ; .
=143 i Solutions:
substituting v=3 in (i)% When X=-3, p = -3
x—-3=0 ! When x=3, 3 =3
SLx=3 L, e e

and substituting ¥ = -3 in (i) gives x = -3

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodeimath@gmail.com.
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i2.

13.

SIMULTANEQUS EQUATIONS SOLUTIONS
[2013 PI #15]

pExt =l (i)

Ax=y—4....(i)

4x (x'2 - 1) ~ 4 (substitution )

4x =x"—5

¥ —~4x-5=0

(x+ 1) (x- 5) =0 (by inspection)
either (x+1)=0 or (x—5)=0
= —]

or x=5

whenx =5
y=5-1

y=25-1

y=24

whenx=-1,y=0
whenx=5,y=24
[2013 PII #7a]
0x? —y* =

Using the difference of 2 squares,
equation (i) becomes:

(3x)" = () =15
Bx-)3x+y)=15
5(3x+y)=15 [Sincein (i{),3x— y=5]

Ix+y=4L

3x+ y=3...(iii) but
3x—y=35...0)

6x =8 (by elimination)
x=%

xed

To find y, using (iii):
E(&)+y=3

4+y=3

MSCE MODEL ANSWERS BY TOPIC

y=3-4

=]

Solutions:

whenx =4;y=-1

OR

Making J subject in (i)

y=3x-5

Substitute for Y in ()

9x? —y” =15 becomes:

9x* - (3x— 5y =15

0x? ~[3x(3x—5)—5(3x —5)] =15 split and sprcad
—[9x? -15x-15x+25]-15=0

_ x2 —[9x2 —~30x+25]-15=0

9x% - 9x” +30x—25-15=0

30x-40=0

30x =40

From equation (7#), y =3x—5
So, taking x =4
=3(5)-5
=45
Solutions:
When x=%, p=-1

14.

[2019 PII #3a]
6r—9= -(7)
P = (1)

Equation (i) is equal to equation (if) (both are
& 6r—9=r" -
7 —6r+9=0
(r—3)(r-3)=0 by inspection
Either (?‘ —3) =0or (_?‘ —3) =0
- r=3, substituting in (i)
t=3

t=9

When r=3, and =9
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SIMULTANEOUS EQUATIONS SOLUTIONS

*E)G)

sing Matrix Multiplication,

Substituting in (@) :
(2x*)-x=3
¥-x-3=0

4? - 4x +3x -3 =0 by identifying factors
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PROGRESSIONS

Chapter Highlights

In this topic, we solve problem in arithmetic and
geometric  progressiondserics.  The
between an arithmetic and geonictric progression is
that in geometric progression we consider a series
developed by multiplying a term by common ratio
to obtain the consccutive while an arithmetic
progression 1s a series where the consecutive terms
have a common difference between them i.c. the
same difference ts added to a term to find the next
term.

One of the skills needed to successfully solve the
problems in this topic is the ability to find the #™
term of an arithmetic and geometnc progression.

o™ term=ag+d{n-1)_.....»" term

The formula for the sum of # terms s

S, :££20+(H w'I)a’:] or

I
S, = ~2-(-a —l—.f)
Where:

N 1s the sum of n terms

b

¥ 18 the first term

1
" term

77 18 the position of the n
d 1§ the common difference

[ 15 the last term

Creometne Progression (GP):

- _ai-)
and §, = ———=

-5

n™ term = ar’’ }
— r"

Arithmetic Progression (4P

The st of 2 terms of an arithmetie progression-fs
Sn’a 3n __ L
. Caleulate the tirst two terms of the

arithmetic progression, 12004 P2 #3a)

difference

QUESTIONS

b

(Y

'

=

10,

_ The initial speed of a car is 47km/hr. The speed

> The 3*term of an arithmetic progression (AP) is

. The first three terms of a G.P are x+Lx3 —1 and

i

MSCE MODEL ANSWERS BY TOP!

The nth term of an Arithmetic Progression is 55-3
Calculate the sum of the first 6 terms of the AP.
[2005 PI #18

The ratio of the 2™ term to the 7% term of an
arithmetic progression is 1:3 and their sum is 20
Calculate the sum of the first 10 terms of the
progression. [2005 PIT #10h]

The fourth term of an arithmetic progression is
and the seventh term 1s 20. Calculate the first

term. [2007 PT #14]

Find the sum of the first 20 terms of the arithme
progression 4, 2. 0..............

The first term of an arithmetic progression is 3
and the last term is 43. If the sum of the terms is

480, Calculate the number of terms.
[2010 PII #13

The 3™ and 9™ terms of an arithmetic progression
(AP} arc 29 and §&. respectively, Calculate the 20*
term of the progression. [2011 PT #1

Given that the first term of an AP is -8 and 11™
term is 22, calcuiate the 7® ferm.  [2011 PII #5b

The second tenm of an arithmetic progression
(AP) is 7 and 10" term is 39. Calculate the

[2012 P2 #2a

Common difference of the AP,

The sum of the first 5 terms of an arithmetic
progression (AP) 1s 35 [f the common difference
is 2, find the first term, [2017 PI #16

increases by 12km every hour. If the car
maintaimed the same pattern of speed, calculate

the speed of the car in the 7" hour.
{2017 PII #9a]

half the 6" term, 11 the sum of the first 20 terms s
420, find 15" term of the AP, [2019 PIi #11]

Geometric Progression (GP)

(x" —IX2x—4) Calculate the vaive of x.
[2003 PP1-#17]

1 >



R

QUESTIONS

Figure 1, shows the display of the new types of
bricks laid on down on the tables. On the 1% table
thiere arc 2 bricks, on the 2" table there are 4
bricks, ont the 3™ table there are 8 bricks and so

j 1% table

| ]
¥

fthe nth table there arc 1024 bricks; calculate the
value of 7. [2003 P1#11a]

The sum of the two terms of a geometric
progression (GP} is 4. If the first tcrm s 3. find the
ommon ratio. [2004 PP1 #9]

 Find the sum of the first 12 terms of the following

] P
2187772972437

. . .
- progression, GP is 2V —4.

The first term of the GP

The common ratio of the GP.
[2006 PIY #12a]

he first term of geometric progression {GP) s
1, and the common ratio is-}{% . Calculate the

[2007 PTI #1b)]

. The second torm of geometric progression (GP}is
-6 and the fourth term ts -34. Caleulaie the

- common ratio, given that it is negative,
' [2008 P2 #7a]

20.

M‘ 21.
|_|J 39 table
22
2™ table

MSCE MODEL ANSWERS BY TOPRIC
A geometric progression (G.P.) has 6 tcrms. Hits
first term is 3 and the last term 1s 96, calcuiate the

common ratio. [2010 P1 #6]

If the 4™ and 7 terms of a geometric progression
(GP) arc 4 and 32 respectively calculate the first

term, [2012P1#17]

2. Given that 5" and the 10" terms of a geometric

1
progression ((7%} are 4 and § respectively. find

the comimon ratio. [2013 P1 #8]

. The last term of a geametric progression

is 729. Calculate the number of

terms. [2014 P1 #3a]

To buy or placc an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodeimathi@igmail.com.

.The third and sixth terms of a geometric

progression (GPY arc 27 and 1 respectively. Find
the first term. {2015 P #3a]

. The third term of'a geometric progression (GP) s

5 and its common ratio 1s—2 . Calculate the sixth
term of the GP. |2018 P1 #6]

_ The first, second and fifth terms on an arnithmetic

progression (AP}, form a Geometric Progressiorn
(GP). ¥f the first term is 3. find the common
difference of the AP, {2021 Mock PT1 #8a]

181




PROGRESSIONS

[2004 P2 #3a]

Let the sum of » terms be 3,
Sn* +3n

Then S” =
2

5(1)° +3(1
S, = —(—)ﬂ-z—ﬂ(—)— (the sum of the first terms)

1

5(1)+3

th
~J

+3

1

y

[i
oo

a=3S8,=4 (bylogic S, is the first term)

5(2Y +3(2
5, 30 =3
_5(4)+6-
2
2046

S,= a+a, (sum of first term and second tern)
13=4 + dy (since & =S5, =4)
a,=13 -4

a, =9
- the first two terms of the progression are 4 and
9,

SOLUTIONS

[2005 PI #18]

nth term of the arithmetic progression
(AP)=5n-3

lstterm=5x 1-3=5-3=2
mdterm=5%2-3=10-3 =7
nthe AP1s2,7 ......

Sum of #.terms of AP is given by the

s, =-%[2a+(n ~1)d]
froin the AP, a=2,n =6,d=7-2=5
-5, =523-[2x2+(6—1)5]

= 3[4 + (5)5]
=3(4 + 25}
=3x29
=87
- the sum of the first & terms is 87.

formula

‘can be used:

MSCE MODEL ANSWERS 8Y TOPI

OR:
Because there are fewer terms from 1 fo
6" term, this alternative ‘layman’ method

nth term=5n -3

1st term =5(1) ~3=5-3=2
7nd term = 5(2) -3=10-3=7
3rd term = 5(3) 3 =15-3=12
Ath teym = 5(4)—3=20-3=17
S¢h term = 5(5)—3=25-3=22
6th term = 5(6)—3=30-3=27

S0 the sum of the first 6 terms is®
2+7+12+17+22+27 =87

[2005 PI #10b]

nthtermof an AP=a + (n—1)d
dierm=g + (2 -1)d =a+d

T term=a + (7— D)d=a +6d

The ratio of 2™ term to 7% term = 1:3
(given)

wg+dia+6d=13

a-+ d |
a+6d A
3 (C.‘ + d) =1 (L’I +.6d) cross-multipying
3g+3d =a+0d
3g—a+3d—6d=0
2a-3d =0 R ()
27d torm + 7% term = 20
2a+ 7d=20 N 30
Substituting 10d =20=d =2
Substitute 2 for 4 in (i)
2a-3(2)=0
2a-6=0
q=6 =>a=3 (divide both sides by 2)
Now, the sum of the first 10 terms:
Sum of # terms of an AP

S, = %[2.-«1 +(5—-1)d]
n=10,a=3,d=2
“ 8 :12?-[2(3_)+(10—1)2]
=5[6+(9)2]
=5[6+ 18]
=5x24

=120
~the sum of the first 10 terms is 120.
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007 PY #14]

" term =a + (n—1)d,
0, 4" term =a+(4—1)d

7" term = a+ (7 —1)d
a+(7-1)d =20 (given)
a+6d =20 (i)
-we have the two. equations:

=2
‘. the first terny is 2.

[2008 P1 #8] _
Given an arithmetric progression: 4, 2,0.....

S, = :2{[251 +(n—-Dd],

Taking 77 = 20, a-= 4,

Sy = —222[2 x 4+ (20 —1)(-2)]
=10[8+(19)(—2)]

The sum of the first 20 terms is -300.

[2010 PYI #1a]

=5, 1 =43, 5, = 480

:g(a+1)

— 480="(5+43)

MSCE MODEL ANSWERS BY TOPIC

480 =24n

480 24n

24 24

n=20

- There are 20 terms

OR:

If you are not familiar with the Sum formula
which uses the last term, here is an alternative.
To find the position of the last term, equate the
nth term to the last term.

nth term = a +d(n—1)
43=a+d(n—-1)
Buta=>5 (given)
$3=5+n-Nd
43-5=(n-1)d~"

Kindly note that this
term ajso appears in |
the Sum formula.

-
s R -

b
i i
”

S, =4[2a +{n -1)d]

480 = £[2(5)+38]
480 =£[10+38]

2x%=n(/§§’)
2x10=n

20=n
.. There are 20 terms

[2011 PT #16)
nth term = a +d (5 ~1)
3rd term =a+d(3-1)

a+2d=29 .0
Ol term —a +d(9-1)
a+8d =8 )
solve the simultaneous equation
a+2d =29
a+8d =38
—od =21
d=—=}
Using eqin (7), wefind a:
a+2(~1) =29
a—"71=29
a=29+7
a =36
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To find the 20th term:

20th term=a + {20 — )/
236+19(-3)
=36-60.5

=—30.3

o

‘SOLUTIONS

{2011 PIL #5b]
nth term=a +{H - e

1h term = a-+ (11— Dd

)

—8 4+ 10d =22 also given thute = -8

10d =22+8

10d =30

d=3

to find 7th term

Tth=a+(7-1)d
=-8+(7-1)x3
=-8+6x3.
=-8+18

7th term =10

a+10d =22 given

[2012 P2 #2a]

For an AP:nth term=a+(n—1)d,
2 term=a-+(2-1)d
a+d=7 (&)

10" term =a +(10-1)d
a+9d =39 (if)
subtracting (i) from (i1)
a-+9d =39
- a+d=7
8d =32
d=4

- The common difference is 4

To buy or place an order for this book, kindly call or
whatsapp 0995822298 or 088761 6933. To order in bulk,
email: mscemodelmath@gmatil.com.

10,

11.

12.
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(2017 PL#16]

Given:S, =35, n=5d=2a=7
S, :_%[2a+d(n—-1)]

el
2
70 = 5[2a +2(4)]
70

—=2a+8
5

14—8=2a

35=2{2a+2(5-1)]

ra s

[

LI tajo

=a
. The first terny is 3.

(2017 PII #9a]
Sequence:.

47km /1 h,

A7 +12km| b,

A7 +12+12km ! h,......an AP.
or :
47,59,71,...

a=47

d=59~-47=12

So, n" term=a+(n-1d

T term =47 + (7-D12
=47 +6x12
=47 +72
=119

The speed of the car in the 7 th hour was 119 km

(2019 PIL #11]

n” term=a+(n-1)d
3rd term=a+(2-1)d
=a+2d
6th term =a+(6~1)d
=a+5d

But 3rd term= %(61‘!1 'term)

a+2d =2 (a+5d)
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Yg—cr =S — 4d

But S, :—;E(Zaat(n—l)d]

~

10(2a+19d) 420
10 10
et ()

Substitute equation (/) in equation {7/)

d=2 _

 Thus, @ = 2 [from (i) above]

Sth term = a+14d _
=2+14(2) (sincea=d =2)
=2+28
=30

12003 PP1 #17]

. Given 3 terms of a GP;

2L =1, -D(2x—4)

Common ratio=

x+1 x+1
5 2._ A —
7 Or (x l’)(21 4)=2x—4
' x =1

Since the common ratio is constant, then
~]=2x-4

—2x=-—4+1
~x==3 dividebothsides by —

nx=3

o1 eDa=l)

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC |

14. (2003 P1#i1a]

15.

16.

185

nth table | Number of bricks
[ =2t

2 4=22

3 §=23

N 1024=2%

The number of bricks increasing exponentially.
We therefore have a gecometrical progression {GP)
as follows:

2,48

L N ie

Common raftio (#} = '%‘-" 2

The nth term = ar”™’
g=2 r=2 ptherm=1024, n="7
anthterm =2 x 277"
1024 =2 x2™"
512 =2
29 =gt
9 = p — 1 (equal bases)
n=9+1
=10
~the value of nis 10.

[2004 PP1 #9]

Sum of the first two terms of GP=4
I* term= & ; 2™ term= d,

So g+a,=4

S63+ d,=4 (given)

a,=4-3

a,=1

2

L . d
Commion ratio = 2 ;
i

=Y

|2006 PII #22]

Sum of #terms, S ,ofa GP.:
a(r” —l)

F—1
Where: a=1% term; r=common ratio; and »
=number of terms.

]
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. .
a_zm‘f’r_m\ T21BT ]

T 3-1
1 531441l
2187 2

1 531440

—X

2187 2

__ b 265720
2187

~121.49977
=121.50 (to 2dp)

SOLUTIONS

MSCE MODEL ANSWERS.BY TGPl

—
|
|
L8]

- the common ratio is -3.

. [2006 PI1 #12a]

Given S, = 2" —4 of aG.P
i. the 1st term of the GP

1| Sum (S.) (2:14—2) 4 n th term

W2 4=8-4=4 4

1
7] 27 _4-16-4=12 |(12-9=8
3

2 _p=32-4=28 | (28~ 12) =

s1stterm=4

it Comimon ratio (7} = —=-—=2
4 8

. [2007 PII #1b}

Given: a=8Lr=M}

for GP: #"term = ar™™

4" term = 81 (%)‘H

=513

=81x 35

=3

. the fourth term of the GP is 3.

_ [2008 P2 #7a]
2" term of GP = @™
2term =ar’”
ar=—6  ..(i)
4"term = ar™
ar® =-54 ..(i)

ar’

ar

e ~54
(i) + (0): =

20, 12010 P1 #6]

Given /=96, a=3, n=6

a" term =ar’™

6" term = 3x7r*"

06 = 37" (the last term=the 6th term)

96 3

33

32=r'

2:‘: = 7'5

» =2 (equal powers)

+ The common ratio 1s 2

21. [2012 P1 #17]

The n™ term of a GP =ar"™,

4th term = ar*”

art =4 (given)...(i)

7th term=ar "'

ar® =32 (given)...(if)

dividing the 7th term by the 4th term:

ar® 32
a4
=8
lr3 — 23

-7 =2 (equal powers)

substituting 7 in (§):
a2y =4
Sa=4 .a= %

. The first term = %
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[2013 P1 #8] 2V 1
' term of a GP = art™V ar® =l (i)
B S divide (fi-) by (Z)
0% = gpi0t :arsv ;{I.ﬁ w._L
...... 17 27
r _ L
""" 27

a
a—=27x%9
g =243

. The first term of the GP 15 243.

x,g=27><9

25. [2618 P1 #6]
PTe— arnwf_____________________(n""term ofa G.P)

3 term=a(-2)"" (since r =~2)

3 term = a(-2)?

= 4q
C R 2 s SR (gtven)
Thus, 4a =35
5
=2
4

} To calculate the 6% Term;
ice the last term 1s the 6th term,

here are 6 terms in the progression

6th term=ar° "

A
=d4ar

'.15 PII #3a] Takine ¢ = E F=-2
[m-1} =T 4 T .

term of a GP = ar
6th term=( 2 )( —2)°

(1) _ 27
- R
=27 i (¥) :;:_22

=—-40
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12021 Mock PIX #8a]

nth term of AP=a +(n-1)d
Ist term=a =3
2nd term =3+ (2-Dd

=3+d
5th term=3+(5-1)d

=3+4d
But3, 3+d, 3+4d forma G.P.
o 3 3+d
"3+d  3+4d
3(3+4d):(3+d)(3+d)
9+12d =33 +d)+d(3+d)
9+12d =9+3d+3d +d’
d*+6d-12d+9-9=0
d*—6d =0
d{d—6}=0
Eitherd =0 ord —6=0
d=0 or d=6

S (common ratio of GP is equal)

Thus, the common difference is 6.

MSCE MODEL ANSWERS BY TOPIC
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TRAVEL GRAPHS

- CH 24
TRAVEL GRAPHS

QUESTIONS

Travel graphs are used to describe the motion of an
object, In this chapter, we will solve problem on
drawing and interpreting velocity-time graphs. We

clocity-time graphs from a given information and
se such graphs to calculate
cceleration/deceleration and distance. _
We will also use the relationship between speed,
ime and distance in solving some problem:
Distance covered

Time taken

Average speed =

Note: _

he total distance travelled is found from a
elocity-time graph by calculating the area under
the graph. In the figure below, the total distance
ravelled is the area of ABCD which is a trapezium.

Distance covered from A to B is equali to the area
of the triangle ABF, distance covered between B
and C is the area of rectangle BCEF,

- The acceleration of the object between two points
found from a velocity-time graph by calculating
e pradient of the line passing through these
points. In the figure, acceleration from A to B is the
‘gradient of line segment AB.

. Final velocity - Initial velocity
ceceleration= -
Time taken
Gradient _ AB =
Change iny _ Final velocity - Initial velocity
‘Change inx Time taken

Gradient = Acceleration

At A the object is at rest i.e. V=0 m/s.

The object started from rest at A (V = 0 m\s) and
accelerated with uniform velocity Vi to B in 20
seconds.

From point B to C, the object is moving at constant
motion for 10 seconds.

At point C, the object Is moving at a velocity V;
and uniformly decelerates to point D in 10 seconds.

will also encounter problems that requireus deduce

MSCE MODEL ANSWERS BY TOPIC

1. Figure 1 shows a speed-time graphl for a particle
during the first 20 seconds of its motion.

FS

Speed (mfs)

a 10 20

Time in seconds

Calculate the particle’s average speed during the
20 seconds. [2003 PP1 #19]

2. A vehicle travels from P to Q in 8 hours. It starts
from rest at P increasing its speed steadily to
200km/h in 2 hours. It then travels at the speed
steadily for the next 2 hours. Then it decelerated
constantly to rest at Q, in 4hours.

1. sketch a speed-time graph of the vehicle.

ii. using the graph in (i), calculate the distance the

vehicle has travelled has travelled from P to Q.
[2003 P2 #9aj

3. A minibus and a lorry left Dedza at the same time
for Liwonde a distance of 160km. The minibus
travelled at an average speed which is 10km/h
faster than the lorry. It arrived at Liwonde 32
minutes earlier that the lorry.

i. Write down an expression for the time taken by
the minibus.

i, Write down an expression for the time taken by
the lorry.

iii, Hence, form an equation in x and solve it to
find the average speed of the minibus.

[2003 PIX #12b)
4, TFigure 2 shows the speed time graph of a moving.
object.
30
25
% 20
715 dl
4 10
5
% & 8 10 i1 s
Time(s)
Use the graph to find the acceleration of the
object. {2004 PI #12]
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TRAVEL GRAPHS

Figure 3, shows a speed-time graph for a car
during the first 6 hours.

F 3

L% ]
o]

speed (kmvhr)

| I

0 2z 4
time (br)

Calculate the total distance travelled during the 6

hours. [2005 P1 #19]

A cyclist starts from rest and accelerates
uniformly for 4 minutes to reach a speed of 300
meters/minute, She then maintains this speed for
6 minutcs after which she decelerates uni formly
for 5 minutes to come t0.a complete stop.

Using a scale of 2cm to represent 50
‘meters/minute in the vertical axis and Zem to
represent 2 minutes in the horizontal axis. Draw a.
speed-time graph for the cyclist on a graph paper.

[2005 PII #5b]

Table 1 shows the speed of a train recorded
cvery 10.seconds.

Speed (m/s) | 200 | 400 | 600 | 800

Time (8) 10 {20 {30 40
Using a scale of 2cm to represent 100m/s on the
vertical axis and 2m to represent 10 seconds on
the horizontal axis, draw a speed-time graph and
use it to calculate the acceleration of the train.

[2006 PI #12]

A person running at a speed by y meters per
second passes a stationery train 50 meters long. If

the person takes seconds to pass the fram,

y-1
calculate the value of y. 2006 PLI #3b]

A motorist accelerates uniformly from the rest to

40my/s in & seconds. He then accelerate uniformly

to 90m/s in the next 6 seconds.

i. Using the scale of 2cm to represent 20m/s on
the vertical axis and 2¢m to represent 2 seconds
on the horizontal axis, draw a speed-time graph.
for the first 14 seconds.

QUESTIONS

i0.

I1.

12.

13.

MSCE MODEL ANSWERS BY TOF]

i, Calculate the acceleration for theilast 6

[2006 PII #4b

seconds.

Figure 4 shows the speed time graph of a moving
object.

40
= 30
T 20 :
i =" .
A / : _
10 :
0f—5—g 1520 25 30 35 40

tme {h)

Usc the graph to find the total distance travelled

by the object in the first 35 seconds.
{2007 P11 #19]

Mr. Njinga cycled a distance of 42 km from his
viltage. On his return jonmey he increased his
speed by 2km/h and took half an hour less.

Cailculate the average speed on the journcy from
[2008 P2 #8b).

sheed f.'.mfc\.:.

his village.

Figure 5 Shows a speed time graph of a car.

B C
é
%
&
\D
A 20 sme(s) 80 100

Given that the total distance travelled is 3200m, °

caleutate the deceleration during the last 20
[2008 P1 #1

seconds,

An object starts from rest and accelerates

uniformly at Sm/s * in 4 seconds. If further
accelerates uniformly to a velocity of 90m/s 1 th
next 3 seconds. It maintains this veloeity for 2
seconds and then. it is brought to rest in another 'S
seconds.

i. Using a scale of 2cm to represent 20m/s o
the vertical axis and 2 cm to represent 2 scconds g
the horizontal axis. Draw a speed-time graph f
the motion of the object.

it Using your graph, calculate the
acceleration in the last seconds.  [2010 PIT#8
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i “Time in seconds

jiven that the acceleration for the

; seconds is 0.3 ms™ , calculate the value of?,.
{2011 PI #9]

igure 7 shows the speed-time graph of a moving

$)

Y

11
time(s)

If the distance travelled by the.object was 90m,
Calculate the speed V of the object.

) [2011 PIX #8b]

A train accelerates uniformly from rest and
reaches a speed of 20-m/s in 5 seconds. It then
continues moving at the same speed for 3 seconds
after which it accelerates constantly for 4 seconds
nd reaches a speed of 40 my/s. Using a scale of 2
to represent 10m/s on the vertical axis and 2
to represent Z-seconds on the horizontal axis,
draw a speed-time graph to represent the motion

f the train, {2012 P1 #14]

19.

20.

figure 8 is the speed time graph of a car, The car
tarts from rest and accelerates at 2m / s* for 4
econds its speed reaching 16my/s. It then

naintains. this speed for some time after which it
ccelerates uniformly for 10 seconds and stops.:

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

L

e
3
S

50

—— e

11
Lima{s)
Calculate the distance that the car travelled from
f, seconds to the £, when it started decelerating.
[2012 P2 #6a]

Figure 9 shows a speed time graph of a train. The
train decelerates from 40m/s in seconds. It then
maintains this speed for the next 40 seconds after
which it decelerates uniformly for 20 seconds and
Stops.

40

)

speed (nvs}

26 thefs) 60 E

Given that the total distance travelled is 1600 m,

calculate the.

(1) Value of v.

(13} Deceleration during the first 20 seconds.
[2013 P1 #16]

A cyclist accelerates uniformly from rest and
reaches a speed of 30m /5 in 2 seconds. He then
continues moving at the same speed for 2 seconds
after which he decelerates constantly to rest in 2.5
seconds. Using a scale of 2 em to represents 1 unit
on the horizontal axis and 2cm to represents 5
units on the vertical axis, draw a speed time graph
to represent the race of the cyclist. [2013 P2 #6b)

Figure 10 shows a speed time. grapﬁ of a particle
travelling in a straight line overa period of 90
seconds.

3

kL

specd
(s

[ [1]
Hime {73

Figare 7
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TRAVEL GRAPHS

Calculate the distance travelled by the particle 24. Figure 13 shows a skeich of a speed-time gra ph

during the first 60 seconds. [2014 P1 #16] PQRS of a car
i

v g
. Figure 11 shows a speed — time: graph of a % |
moving object. E ;
1 ) %o 14 -jis P
Time {s)

oo ey

£ (ii) @G) If 175m is covered on the first 14 seconds

"é calculate the speed V of the car. ﬁ
(i)  (ir) Hthe car decelerated at 5m/s?, calculate the

15
. | \ total time taken for the whole journey, denoted a3
i { in the figure. [2016 PII #11a
o 3 1z 24
time(s}
25. Figure 14 shows a speed time graph of a car.
¥

Find the total distance. covered by the object.
[2015 PI #9

_ A bus travelled from stage Ao stage B atspeed
of 50 kan/h in one hour and from stage B 1o stage
C at speed of 60 kam/h for another one hour. It
then slows down from stage C for 30 minutes
before it stops at stage D. Using ascale of 4cm fo SENEEY: VYAV IURER I RO ¥
represent 1 unit on the horizontal axis and Zcm 10
represent 10 units on the vertical axis, draw a : ?

graph to illustrate the motion of the busstage Ato _
[2015 P11 #8b] i

Calculate the distance covered by ihe car.

{2017 PL#8

stage D.

. Figure 12 shows a speed —time graph for the

f 15 seconds.

motion of a car over & period ©
26. Figure 15 shows a speed-time graph of a moving

object.

(0 pn—rrmsan e

=

Time (8) 13

Fignre 2
Given that the distance which the car covered C
before it started decelerating was 87.5m, for the 80 seconds.

calculate the acceleration of the car.
{2016 PI #10]

To buy or place ar order for this book, kindly call or
whatsapp 0995822298 or 0887616933. To order in bulk,

email: mscemodelmath@gmail.com.
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alculate the average speed for the whole
movement of the object. [2019 PII #2b]

Figure 17 below is a velocity-time graph for a
particle which starts at v m/s and stops with the
ame velocity v m/s.

Veloeity
(mfs)

12

¢ . 5 13 Time {5}

If the total distance travelled by the particle 1s
117m, find the value of v. [2021 Meck PI1 #20}
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1.

2.

TRAVEL GRAPHS

SOLUTIONS

(2003 PP1 #19]

B c

Speedimfs)

’
H
1
T
E
]

D

riag

i0c
Time in secands

distance

Average spee
Time taken

Now distance=Area of trapezium ABCD
Arca of ABCD=1sum //sides ¥ height

%(,BC+AD) £CD.

=%1-(1'0+20)><10

=ix30x.-10
2

=150m
fimetaken =20

average speed = 150m
' 20s
=75mls
The particles average speed during the 20 seconds

is 7.5m/ls

[2003 P2#9a]

300,

Speed (kmh}
2
P

g

i b 4 1 % 10

Timne (hrs)

i, Distance= arca of a trapezium PABQ
Area of PABQ=1sum //sides xheight

=%(AB+PQ)}:

= Y% [(4-2) + (8-0)] > 200

= 14 x(2+8)x 200

= o x(10)x 200

= 5x 200

=]1,000

+ the distance travelled from P to Q'is 1,000k,

3.

MSCE MODEL ANSWERS BY TOPI

[2003 P #12b} '

Minibus & Lotry

Distance=160km

Let speed of lorry be x

then speed of minibus=x+ 10 (given)
!./’\\_

Distance

/=l

) Distance
Time=
© Speed

o . 160
i.Minibus time=——-FH7
x+10

160
ii.Lorry time=—-»Ar

jii.the minibus was faster by 32 rainutes so,

6
160 _ 32 ominutes=1hr)

x+10 60

Difference: -1—62—
X

160(x+10)-160x _ 8

x(x+10) 15
160x~160x+1600 _ 8
x(x+10) 15

15(1600) = 8x{x +10) cross-multiplying
15—‘3‘%& = /%/x(x-%l())

15%200 = x(x +10}

3000 = x° +10x

x* +10x-3000=0

(x—50)(x +60) =0 by inspection
either x-50=0 or x+60=0

x=350
Hence, average speed of minibus
=50+10=60km / hr

or x=-60

(2004 P1#12]

Acceleration is the stope of the speed-time gra

changeinvelocily

Acceleration = —
changeintime

By reading off values from the graph
30m/s—5m/s

Acceleration=
12—-0s
2
_BmIS g 8333,
125

~acceleration = 2. 08 m/ s? (to 2 decimal place
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2005 P1 #19] """"'"""'""'
: . , . 8. [2006 PIX #3b}
Total distance is the area under the graph.
ince the graph is a triangular shape then; length of the train = distance(D) = 350
rea = Y% % base x height (area of the triangle) ' 25
~ distance = %2 % 6h x 50km/h speed, S =y time, T :—:
= | 50km . g
the distance travelled during the 6 hours is using speed= dls‘tance
| 50km time
' 50
005 PIT #5b) =51
7 % y =50 2
S0l ¥-1
5 300 —1
'-5250 . /. A y=,§6x-y-2—5/—1
g 200
£ 150 _ v=2(y-1)
; % 100 — y= 2-},"—2
g
. < sod{ : y—2y=-2
B 2 4 6 8 10 12 14 16 18 20 —y==-2

Time {Minutes}

[2006 P #12]

.y =2 (dividing both sides by —1)

[2006 PII #4b]

Acceleration is the slope of a speed-time graph.
changeinvelocity

changeintime
_ 800m/5—200m/s
40s—105

_ 600m/s —20m /s
30s

Acceleration =

. N 2
~acceleration is 20m/ s

ii. Acceleration = gradient of speed time graph
from 8 seconds to 14 seconds

changeinspeed (90 ——40)m_/s _50_25
~ (14-8)s 6 3

~the acceleration of the motorist for the last 6

changeintime

25
seconds is -é-«m /s?
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10. [2007 P11 #19
{ ! 12. [2008 P1 #16]
In any speed-graph, _
Distance travelled= Arca of trz_tpczium.ABCD N {
g 1
= Lsum//sides x height E !
E i
¥ (BC+ AD)x CD |
. i i tn)
= /[(35-15)+(35-0)] x(30-0) AT T e 10
= J(20+35)%30 Distance travelled =
- 5-5 %15 = garea of the tiapezium ABCD
= 825 = Lsum of // sides x height
. The distance travelled by the object in 35 seconds is 825m. = ), (BC+AD)
3200 = Y [(80—20) + (100 - 0)]%
1. [2008 P2 #8b] : - _
- - ; 3200 = 4 (60-+100)#
Let initial average speed be x km/h }; ; )
. 1607
. . Distance 3200 = —
Timeé taken when going = ———— 2
speed
47 80/ = 3200
- ?h 804 _ 3200
Mr Njinga's speed on return = (x+ 2)kmy/h. g0 80
ok =40m/s

Time taken on return
42

Deceleration = gradient of CD

Il | 0= domis
" Mr Njinga took half an hour less: 100s - 80s-

42 42 _ -4010/5
. —"h"—""_'"h = }éh - 205

x  x+2 :
42 42 y = —2m/s’
_ =1

x x+2 ? . deceleration during the last 20 seconds is — 25
42(x+2)—42x _ 1 _ '
_ = 13.[2010 P11 #8b]
x(x+2) 2 . _ . o
_ First 4 seconds, velocity=acceleration x time

42x +84-42x 1 =5m/s® X 45

x{(x+2) 2 =20m/s
2xB84=x(x+2) { cross-multipying) Speed (1s).
168=x"+2x 19
x* +2x-168=0 80
(x+14)(x~12)=0 & \ ]

. x+14=0 or x-12=0 P O n )
x=-14 or x=12 : \
. 1] RN IRV

- x =12 (speed is always +ve) \

. ; : — = 1ime
. The average speed on the journey o 2 4 6 % 10 12 14 16 -(‘}_:

from his village is 12km/h
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[2011 PI#9]

change in speed
change in t{ime

Accelation =

Acceleration=gradient of a speed-time graph

_[2611 PII #8b]
Total distance = Area under graph

Area =%(sum of /f sides)x

%[(11-0)4-(_7_3)]41/—0)

1
—(11+4)xV
2( }x

15
. but -2— I =90 (given distance=90m)

" I"zggx2=12
15

speed V =12m/s.

 [2012 P1 #14]

Speed-Time graph fors frsin

(3

SOLUTIONS

17.

MSCE MODEL ANSWERS BY TOPIC

[2012 P2 #6a] "
To find time between £, ,and /,:

: velocity
Acceleration= —-———i

fime
e velocify
Hence, Time = ———"—
acceleration
16m/s

Time from 0 to 7, = e =8 seconds
b

Time between ¢, and f, =350—(8+10)

=32 seconds

- Distance=Area under a graph(rectangle)
= Jenght x breadth

Distance between #,,and 7, =16m/sx32s
=512m

Distance travelled from time 7 to time £,
=512m

18.[2013 P1 #16}

M

fem ey

A »

£ i " [

Distance=Area under of a graph
=Trapezium A+Trapezium B

='~;— sum ofifsides ~x height (for both A and B)
=11(40 - 0) + (7 —0)]x (20-0)+
1[(80—-20)+ {60—20)ix(F —0)
=1(40+1)20+4(60+40)/

=10(40+ 1) +1 (100

=400+10V + 50F

=400+ 601

. 400+ 60V = 1600 (total distance given)

607" =1600—400

ggl_, _ 1206
o /60

S =20
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(ii) Deceleration = il
: At
_20m/s—40m /s
- 205 ~0s
-20mis

205
=—lmis’

19. [2013 P2 #6b]

Speed {mfs)
35;

—~time (s)

20.[2014 P1 #16]

ll area of triangle Alternatively
—bh Area of Trapezium
= 1x(60-0)x(30-8) '=%s£,m e LR
30x22 =1 (30 +8)x 60
= G60m _:%x.38x60

2" area of rectangle =19% 60
=(8-0)x(60-0) =1,140m

= 480m

Total distance travelled by particle
660m+480m

1,140metres

21, [2015 PI #9]
Two trapezia/trapeziums:

TRAVEL GRAPHS SOLUTIONS

22.

23.

MSCE MODEL ANSWERS BY TCPIC,

Distance covered for the first 6 seconds

8
Area of trapezivm A~ — (sum of §i sidcs) w height
2

1
=—{100+15}x6
;

1

=;!(1_15)>-<,<(s

=3x115
=345m

Distance covered for the last 18 seconds (61024)

1 .
Area of [rapezivin B~ — (sum of || sides ) height
2
- L[(12-6)+(24-6) 15
2

1
=~(6+18} 15
N _

:‘Zmuxli

=12x15

= 180m

Total distance covered
= 345n + 180m
=525m

[2015 PII #8b]

Speed {km/hr)
70 -

&0

50

40

30 /
20 :

time (hr)

[2016 PI #10]
Total distance before decelerating=87.5m

Area of trapezium==87.5m

A= w;—(s;ﬂm of || sides) x height

87.5= %(25 +V)x5

175 =(25+v)x5
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v=10m/s

) V—u
Aecceleration = ——
{

58
_15mis
Ss

=3ms

_(25-10)m /s

SOLUTIONS

i) distance=area

area of a A=+bx /i
75=4x(14-0)x(V —0)
5x2=14V

S0 __1r

Total ime taken for the whole journey is 50seconds

12017 P1 48]
!

Total distance covered T
= Area ynder the graph

=Arga of A + Arca of trapezium

1
Arca of triangle = — b
2

1.

= _2.(334_5)(49—20)
1

:E(zo)(zo)

= 200m

1
Area of trapezium = — (sun of /f sides }x height
2

I _
=—(45+ (40 ~10))x 20
2

=(45+30}10
=10(75)
= 750m

Total distance travelled = 200m: 4 750m

MSCE MODEL ANSWERS.BY TOPIC

= O50m
.J2018 P1 #11]
P
gt ol & b b3

Total distance = Arca P+ Arca Q...
{Figure P 1s 0 trisngle and Figure Q 1x 2 trapezium)

-

! K
= [ — (hase) x herght ] + [—- {sum of i/ sides ) x :’m:‘ghr-_'
: A

M N ]
Total distance = L~ (30) (40)1 + {— (40 + 60) x (80 - 30}
2 2

. 1
Total distance = f:ﬂ( 1 20(])J + L— {0 x 50:'
2 2

Total distance = 600+2500

Tota] distance = 3100 m
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SOLUTIONS

TRAVEL GRAPHS

. [2019 PIT #2b]

total distance
Average Speed =

total time

Total time =255
total distance = Area under the graph
=Area of trapezium

= % % (sum of parallel sides) xheight

(pafallel sides are the bottom '25s' and the top
side 15s-55=10s)

= é« x {255 +10s) x30m /s

:%x355x30m!s :>é—x1050m

. total distance = 525m
= Average Speed L3m
2558

. the average speed is 21lm/s.

. [2021 Mock PT#20] '
Distance=Area under a Graph.
Method 1: Segment areas into. two Trapezia (as

given)

Vetortty |
(/)

T —

|
A%-B

° 13 Timeds)

Total distance=Area of Trapezium A-+Area of
Trapezium B

Area of Trapezium= L sum of //sides x height

So,

Area ofA=%(v+12)>< (5-0) =%(v+12)

Area ofB=%(v+l2)x(13-—~5) =—i—(v+12)
4y +12)

5
So, 117 =—2—(v+12)+4(v+12)

MSCE MODEL ANSWERS BY TOP}

234 = 5(v+12) 4 8(v +12) (multipyibg through by 2
234=5v+60+8v+ 96
234 =13v-+156
234156 = 13v
F-o

v==0

Method 2: Segment areas into Triangle and
Rectangle

Veloclty 3
- {muia}

a H 13 Fiue{s)

Total distance=Area of Triangle At+Area of
rectangle B

So,

Area of Azébasex height = %(13 —~0)12~v

I3 .
=—(12-v
5 C )
Area of B=lengthx width = (13- 0)(v—0) =13y
So, 117 :-153(12'—10 +13v

234 =13(12 —v) +26v (multipying through by %)
234=156 —13v+ 26V
234156 =13y

#-A
v=6
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Chapter Highlights

This topic dwells emphasis on problems of
irigonometry associated with oblique triangles.
Oblique triangles are triangles with no right angle
other than right-angled. We will seclve these
problems using the area rule, sine rule and cosine
rule.

p

Triangle PRQ

proportional to the sines of their opposite angles i.e.
p g _r sinA _sinB _sinC

sinP sin{) sink a b ¢

~ Sine rule will be employed when given:

: ¢ Two angles and a side (to- find unknown
length).

s Two sides and an angle (to find an unknown
angle)

o

P =gt +r* —2qrcosP
qg*=p*+r*—2prcosQ
rt=pP+q°—2pgcosR

 a triangle when you know the lengths of two sides and
the angle between the sides.

In general, sine rule states that the sides of a triangie are.

produict of the lengths of any two sides of the triangle
multiplied by the sine of the angle between the two

sides.
. You can find the area of a triangle using the formula:

~ Area of APOR = %pg sinR

1 ) i ]
or =—@grsinP or =— prsin
51 21) Q

QUESTIONS

1.

- MSCE MODEL ANSWERS BY TOPIC'

In Figure 1, triangle LMN in such that the angle

LMN=60°, angle MNL=45° and LM=2 cm.

Find the length of LN leaving your answer in the
simplest surd form. [2004 PYI #4b]

A boat sails 40km from point A to point B, east of
A on a lake. Lodge P is south of point A. another
lodge Q is south of point B. the bearing of Q from
point A is S52°E and the bearing of P from B is
§39°W. If P is 60km from Q, calculate the
bearing of lodge Q from lodge P. {2004 PII #9b]

In Figure 2, PQR is a triangle such that PQ=6cm,
QR=10cm and RP=7cm.

£

4] 10em

Calculate angle PQR to the ncarest degree.
2005 PI #10]

Figure 3 is a triangle ABC in which angle
BAC=60°, AC=10cm and the area of the triangle
is 15~/6em?.

60"
A C
10cm

Calcuiate the length of AB leaving the answer in
its simplest form. {2006 P1 #5]

An aeroplanc leaves the airport A on a bearing of
N23°E and flies for 340 km to another airport B.
it then leaves airport B and flies on a bearing
N60°W to another airport C. If the airports A and

C are 680km apart, calculate the bearing of airport
A from C. [2006 PII #8b]
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6. Village B is on the bearing of 135° and a distance
of 40km from village A. Village C'is on bearing of
225° and a distance of 62 km from the village A.

;. Show.that A, Band Cforma right-angied
triangte.
i, Calculate angle ACB to the ncarest degrec.
[2008 P2 #12b]

7. InFigure 4, ABCisa triangle such that £ ABC=
46°, AB= Tem and BC=9 cm.

Calculate the length of AC to one decimal place.
[2011 P #17]

8 Two cyclist X and Y are 10 kilometers apart.
Cyeclist X is due north of cyclist Y. A traffic officer
at point P found that cyclist X 1s on bearing
031° and Y is on bearing 064°. how far is the
rraffic officer from cyclist X? [2011 PII #6a]

9. Figure 5 shows a triangle ABC in which AB=6
emand BC =3 cm.

46°
B \C_

hem

Given that the area of iriangle ABC = 12cm’ Find
the value of angle B giving yout answer correct t0
the nearest degree. {2013 P1 #11]

10. Two boats A and B are 57 meters are apart. The
angle of elevation of a cliff (C) from boat A is 37
and from boat B is25° .Calculate the distance ofa

boat B from the top of the cliff, giving your answer

correct to nearest meter. [2013 P2 #7b]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodelmath@gmail.com.

11. Find the area of a triangle PQR in which
PQ=12cm, QR=8cm, PR=5cm and anglc QPR=
45 leaving your answer in surd form with a
rationalized denominator. [2014 P1 #18]

In Figure 6, Angle P =355, Angie 0 = 44’
and PR =8¢ .

p
35.5°
A4°
Q R
Find QR. leaving yous answer correct to two :

significant figures. 12014 P11 #6b]

13. A tourist left city A and drove on a bearing 047
to a city B. She then drove 75 km on a bearin
117" to city C which is on a bearing of 100" fro
City A. Calcuiate the distance between citics A an

C. giving your answer correct to two decimal®
places. {2017 PII #10b

14. Figure 7 shows a triingle ABC in which AB=3
cni, BC=8 cm, and angle ABC =32".

A

B gcm

Calculate AC , leaving your apswer correct 10
three significant figures. 12015 P1I #6b]
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- TRIGONOMETRY #
. Figure 8 shows a triangle XYZ in which

Y=1lcm and angle YXZ=125°
X

R 1250

If the arca of the triangle XYZ=36¢m”
Caleulate XZ, leaving your answer cotrect to the
nearest whole number. [2015 P1 #12]

igure 9 shows a iriangle VWX in which VW =
¢m, VX =6 cm and angle VWX = 60°
W

X

R
i5om
the area of the triangie is 56 » without using a
leulator, calculate the length of PQ.

[2019 PIT #5b}

QUESTIONS

MSCE MODEL ANSWERS BY.TOPIC

I8. Figure 11 is Triangle ABC with AB=~/2 cm,
BC=5 cm, and AC=h cm.

A

5cm

i. Find the Arca of triangle ABC in surd form.
ii. Show that AC* =27 56 .
iii. Find Angle BAC, to the nearest degree.

(2021 PII #11]

2N3
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{2004 PII #4b] BQOTan52° =40°
_ ¥ 40
Using the rule, _LN = -{ﬂ~ BQ = )
smM sinN tan 52
40
'LN - 'ZCmO | & 2795
sin60°  sin43 BO =31.25km (to 2dp)
LE O 1
[N = 2emxsin 6V fn APBQ
sin45° _
k sin ZBPQ _ sin £PBU
Tem X .‘\/—..3 BQ PQ )
= _*_l-#l«- (using special angles in As) sin ZBPO = 31.25 ;(s}m 39°
2
. o (31.25x0.6293
sin ZBPQ =sin™ ( ' }
em 60
7 sin™' 0.3278
\E £(BPQ=19° (to The nearest degree)
= [3em = 1 LAPB=+4PBQ (alt. angles AP/BQ)
2 LAPB =39°
2APQ= £APB + 4B
_ 3cm><3/:2— PQ = £APB + £BPQ
1 =390+ 19°
=J3x2em = 58°
ALN=6 cm » the bearing of lodge Q from lodge P is NS8°E.
[2004 PII #9b] 3. [2005 PI #10]
1}( {1{ ZPQR = R so
P =p*+q —2pgoosR
52 o 6 =10" +72—-2(l.0x7)cosR
36=100+49~2(70)cos R
2 0 36 =149 —140 cos R
60km 140cos R = 149 36
P 140 113
——gosR=——
We need to find 2APQ 140 140
2AQB = LPAQ (alt. £s PA) OB) Cos R=0.8071
£AQB = 52° R = cos™0.8071
Since ZABQ =90° =36.1823
Tan 52° = _;_05 - ZPRQO=~36° (to the nearest degree)
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4. [2006 P1 #5]
Let AB=c¢, AC=b = 10cm, A =60°,
area=15-/6cm?

Arca of triangle = ¥ beSin A
15+/6cm® = —ligcsin 60°

To find sin 60°, use special angles

30V2 5S¢
5 5

c.=6\/zcm

“Thus AB = 6+/2 cm

x=23° (ali. «s; CN1jf BN3)
60° + y + x=180° (L5 on a siraight line)
= 180° - (60° + 23°)

= 180° - 83°

29?0

sing sine rule,

MSCE MODEL ANSWERS BY TOPIC

sinw _siny
340 680
= sinw
_ 340xsiny
640
_ 340xs1n97°
T 680
_ 340x0.9925
680
=10.4963
Sow=sin" 0.4963
=30° (fo the nearest degree)
But z + w = £CBN; (alternate angles; CN, jf BN;)
z+ 30°= 60°
z=00°-30°
=30°
+ the bearing of airport A from C is S30°E

[2008 P2 #12b]

\ 40km

C

B

1) show that some angle in a4BC is a right angle.
ZBAC = ZNAC - ZNAB (split angle)

=225 -135

=90°, Which is a right angle.

A, B, C from a right-angled triangle.

1) Calculating Z4ACB:
AB

now, tan LACB = ——
. AC

tan ZACB = 29km
62km

tan ZACB = _4_9_
62

ZACB = tan™' (£
LACB =tan™"0.6452

ZACB =33 (to the nearest degree)
. the value of angle ACB is 33°
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[2011 PI #17]
Using cosine rule

bt =g +¢* —2ac cos B

Pt =77 +97 —2xTx9 cos 46°
p? =7 +97 =126 (0.6947)

p* =130—87.53

b =42.47

Z}-:W

b=6.352

AC=6.5cm (to 1dp)

SOLUTIONS

[2011 PII #6a]
Bearing of x =031°, y = 064°.
Bearing of x, y from P and xy=10 km

N X

1

L 10km

"
/XPY =64°-31°=33°
JXYP =180°—64° (allied./s PN/XY)
=116° ‘
px 10

Sin116° Sin 33°

_ 10 Sin 116°

T Sin 3%

10 0.8988

T 0,5446

_ 8.988

" 0.5446
=16.50
- The traffic officet is 16.5 ki from cyclist X

[2013 P1 #11]

1
Ar-ea.=~2—ac gin B

1_2ﬂ_—1~x5x6 sii B [Since g =35,c=6]

i0.

MSCE MODEL ANSWERS BY TOPIC

Angle B=53.1%
B=53° (to the nearest degree)

[2013 P2 #7h]
Sketch of the diagram

57m

In triangle BAC

BC  3Im
sinl43"  sinZBDA
/BDA=180" ~25 —143"(sumof anglesin A)
— /BDA=12"
~ BC _ 50m
m* sini2

(sinerule)

= B(" =164.9905m
. BC =165m (to the nearest meter).

. [2014 P1#18]

Scm

by area rule; é—t}r sin p

%x 5%x125in 45’

30'><—L

NG
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{2014 PIT #6b] Using the Sine rule;
a b
sind sinB
75 b

sin53°  sin110°
B 75sin110°

) sin53°
‘ b= 75%x0.9397
Use the sine rule to find QR T 4ins3e
ro_ g _p - 704769
sin R sin Q sinP 0.7986
q __» b = 88.2467 |
sin Q sin P ..b=88.25km(10 2dp)
8 2 Cities A and C are 88.25km apart
sin 44°  sin 35.5°
 8sin 35.5° 14. {2015 P #6b)
T sin 44° a=8cm, b=7, c=5cm
_8x0.5807 b*=a’+c" —2acCos B
0.6947 : 2 or . c2 N
' b* =8 +5° ~(2x8x5)Cos 32
OR =6.687cm ( )

b = 64+25-(80)Cos 32°
b* =89 —-67.8438

Jb? =+/21.15615

OR ~67cm (to 2 sig figures)

2017 PH #10b] v b= 459958
BN b= 4.60
M
X AC = 4.60(to 3s.f)
N,
47° 15. [2015 PI #12]
S 75km .
y - \ Using the area rule; X
1
Area=—zysin X'
2 Y-
c 36:éxll'xy><sin 125° z
1 - o_ = - o 3 1
LCAB =100°—47°=53 .(hJSeCted angle)  IIxpx0.8192
= 47%(alt.Ls AN,/IBN,) 36= 2
+117° =180%(ad).Zs) 9.011
o 36x2=— Y 2(
=180°—117 7z
= 63° | 72=9.011y
ZABC =x+y 72 9611y
47° +63° 9011 9617
- LB=110° y=7.9902

» = 8cm(to the nearest whole number )
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16. [2018 PIX #12]

Using the sine rule
sin W
w
_ 5in60
5 6
_ 5sin 60
6

sin X _

X

sin X (multiply 5 both sides)
sin X = 0.72168

X =sin™(0.72168)

X =46.19°
X =462°

(to one decimal place)

SOLUTIONS

18.

17. [2019 PII #5b]
Using the area rule;

1 .

Area of APQR= 5 grsin P
56 = l><.1 5rsin 60°

2 | |
IOJE = 157sin 60° (cross—multiplying)
E&é =1 5in 60°

15

Using the area tule;
Area of APQR*% grsin P
56 =L x1575in 60°

2
104/6 =157sin60° (cross-multiplying)

1—0£§~ = - gin 60°
15

MSCE MODEL ANSWERS BY TOPIC |

[2021 Mock PII #11]
A

i Area of AABC in surd form.
Area AABC=4acSin B

(formula depends on the available/given angle)

AABC :}‘2-'x5x\/5x8in30"

52 2
=sgscm

- Show that AC? =27—5v6.

Using Cosine rule,

B =ag*+c* —2acCos B
=52 +(Ji)2 ~2x5x~/2Cos30°
=251+2-10+/2 (*‘Eﬁ) (using special £§)
=27 10L&

pr=27-5J6

AC* =27-56

iii. Angle BAC

(3]

SinAd _ SinB
a b
Sind _ Sin30°
5 JAC
Sin A= 58m 30
- (2%5\/5)
53x0.5

J14.75
2.5

3.8409
Sin A =0.6509

A =8in" 0.6509
A=40.6086
A = 41° (to the nearest degree)

SinA=

SinA=
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. POLYNOMIALS QUESTIONS
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The coefficient of the corresponding terms are
cqual.

POLYNOMEALS

- The degree of a polynomial is the highest power
of x in the algebraic expression of a polynomial.

Polynomials of degree 1, 2 and 3 are called lincar,
quadratic and cubic polynomials respectively.

The roots or zeros of a polynomial are the x-
coordinates of the points where the graph intersects

the X -axis. The roots are also the solution of the 3
polynomial when it is equated to zero.

In this chapter, will solve problems on
‘polynomials.  We will multiply and divide
polynomial. Polynomials of a higher degree will be

divided by binomials using long division method. 4.

Multiplication of polynomial

+ Involves the removal of blankets ~ expanding
blankets. B 5.

Long Pivision

» The dividend and divisor must be written in ¢
descending powers of the variable

¢ For missing variables, insert a zerc instead to
arrange the polynomial,

The remainder theorem

» Ifapolynomial f(x) is dividend by ax—5.
To find the remainder, first find equate ax -5 g

b .
to zero and find x =—, then our remainder
a

actor Theorem
If x~—ais a factor of f(x),then R = 0 when 10
f(x)is divided by (x—a).
f(a) =0 implies that Xx—a is a factor.

iven ftwo polynomials, f(x) andg(x),
{(x)= g(x) if:

hey are of the same degree.
ey have the same number of terms.

- Chapter Highlights 1.

b

tl.

12,

Find the remainder when 2x° —13x% —8x+12
is divided by 2x—1. [2003 PI #23]

m*—m—2is a factor ofm’ —2m’ — pm-+c.

When the polynomial is divided by m+2 the

remainder is -12. Find the vaiues of p , andc .
[2003 PII #9b]

Use the remainder theorem to prove that (x-y) is a

factor of the polynemial x*(y—2)+37(2—x).
[2004 PI #18]

Given that (4x° —-9)(Bx+C)is identical to

16x° +24x* —36x —54 calculate the values of B
and C. [2005 PI #20]

Find the remainder when t +2¢% — 3(7 +1)is
divided by (¢ +1). 12005 PII #3b]

When the polynomial ax’ +bx +c is divided by (x
+ 1) and (x + 3) it gives a remainder 2 in each case.
Find the polynomial. [2006 PT #6]

Solve the equation 2x’ —35x> +x+2=0.
[2006 P #7b]

When the polynomial x° + 5x° + Kx + 3 is divided.
by (x + 2) it gives a remainder of 1. Find the value
of K. (2007 P #13]

If 0 + 2) and (v — 3) are factors of
2y* +by* + ¢y~ 6, find the values of b and .
(2007 PII #11]

. Show that k + 3 is a factor of &° +3%k% —4k ~12.

[2010 P1 #10)

Solve the equation @’ +5a° —a—5=0.
[2010 PYI #12b]

Given that (x+1) and (x—3) are two factors of

the polynomial ax’ +bx—6. Calculate the values
of gand?d. [2011 PI #10]
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13,

14.

16.

i7.

18.

19.

20.

21.

22.

23.

POLYNOMIALS

Given that (x2) s @ factor  of
¥ —6xt +11x+ p, find p. [2012 PIL #9a]

The polynomials Y —x*+x+9 and X’ ~4x+3
leave the same remainder when divided by
(x - a). Calculate the values of .

| [2013 P1 #19)

. Factorize completely 3 +6x° +3x-10.

[2013 P2 #4a]

When x* —=7x-+m is divided by (xel) the

remainder is -1, find the value of#2 .
[2014 P1 #11a]

Show that{x —2) is a factor of 2 -9x+10.
[2015 P11 #3b]

Find the remainder when y 43 y—2y=5 is
divided by (¥ —-2)- 2016 PI #12]
The remainder, when 2x° +kx” +7 is divided by

(x-—2)is half the remainder when the saine

expression is divided by (2xﬁ1) . Caleulate the
value of &. - [2016 PTI #7a]

Factorize completely 23° +5x° —4x—3.
[2017 PIL #2b}
Given that {(x+1) s a factor of

2x* + gx* —~12x 9, calculate the value of ¢.
[2018 P1 #17]

Given a polynomial ax® +3x* —8x+d =0is
identical to the polynomial whose roots ar¢

1
=3, 3 and 1, calcutate the value of « .

[2018 PII #4]

Solve the equations om? —5m* —4m+3=0
[2019 PII #7]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC
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POLYNOMIALS
(2003 PI #23]

Let the polynomial be a
S(x)=2x% = 13x% ~8x+12

Let 2x—1=0

= 2x=1 .. x=} substitufing,

Then, /(}4) =204’ -13(5) —8())+12
=2x Y —13x Y, ~8x f+12
Y% —4+12

-Zig
4

=-3+8
=5
*. the remainder is. 5.

function,

[2003 P2 #9D]

Let m° —m—2=0

Then (m+-1) (m -2) =0

Either m + 1}=0 or(m-2)=0
m=-lorm=2

Substitute m =~1lin 7" —2m> — pm+c
1)F = 2(=1) = p(-1)+c=0
~1=-2+p+c=0

@) ~2(2)" - p(2)+¢=0
§~8—-2p+c=10

p+c¢ =3 becomes

prap=3

ip=3

sp=l

Recall, from {ii), ¢ =2 p, so:
¢=2{1)

Le=2
» the value of p is | and the value of ¢'is 2.

" [2004 PI #18]

- We use the remainder theorem:

" Our polynomial is x* (y— 2) +3° (2 -x)
Letx—y=0then x =y

Substituting ¥ for x, we have:

¥ (y-2)+y*(2- )

SOLUTIONS
i e S e e SN

21
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= 3 237 + 237 —y
= ()

Since the polynomial = 0 then by the remainder
theorcm (x - ¥) is a factor.

[2005 PI #20]

Expanding (éiuc2 - 9)_(Bx +C ), using split and
spread method [we split (4x” --9) and spread
(Bx+ ()], we have:

(4x* - NBx+C)

=43 (Bx+C)=9(Bx+C)

=48x +4Cx* -9Bx-9C
But this is identical to 16x* + 24x* —36x —54
o 4Bx +4Cx% —9Bx —9C =16x" +24x" —36x - 54

4B=16 = B=4
4C=4 = C=6

» the value of B is 4 and the value of C is 6.

Equating coefficients of
corresponding terms

[2005 PII #3b]

Let p(t)=£ 427 =3(t+1)
Using the remainder theorem:
{+1=0 thent= -1

By the remainder the remainder is p(—1}:
p(=D =(=1) +2(-1)" =3(~1+1)

= —1+2-3(0)

=1
- the remainder is 1.

[2006 PI #6]

Let f(x)=ax’ +bx+c
Letting x+1=0 =D x=-1
F{~1)= a(w.l)2 +b(~1)+c¢
2 =a —b+cCc....... (i) {(remainder theorem)
Lettingx + 3=0=x=-3
F(=3)=a(=3) +b(~3)+c
2=9%-3b+c (1i)
Since we cannot solve three unknowns we use
another technigue

2
13
51-10
Example
2x5+3=13




POLYNGMIALS SOLUTIONS

Thus quotient product + remainder = polynomial

S (x+1)(x+3)+2=ax" +bc+c

x(x-{-?;)-tw]a.('x-+3)+2=ax-2 +hc+e
2 +3x+x+3+2=ax’ +bc+c

¥ 4dx+S=ax+bec+e
~a=],b=4c=35

7. [2606 PII #7b]
We try the factors of the constant 2 which are %1,
42,
Upon trying, we notice that x = 1 gIves Zero,
Thus 2(1)’ - 5(1)" +(1)+2=2-5+1+2
=3+3 :
—0
~This implies that
2x* —5x* +x+2=0.
Dividing the éxpression by x—1:
2x% —3x—2
x~1) 200 -5xtFx+2
—(2x° —2x%)
-3x% +.x
—(~3x% +3x)
—2x+2
=2x+2
"0

2200 - 5x% +x+2 = (x-1)(24* —3x - 2)
(x - 1')(2x2 -'3x—2) =0 (factorize the second

x—1 15 a factor of

bracket) factors: 2x—2 =~4 = ~4+1=-=3
(x—l)(sz —4x+x—2.) =)
(x=1)[2x(x-2) +1(x ~2)] =0
(x-1)(2x+1){x-2)=0

Eitherx~1=0 or2x+1=0 orx—-2=0

. x:Oorx=~l orx=2
2

8. [2007PI #13]
let p(x)=x"+5x" +Kx+3
Letx+2=0thenx=-2.
Then the remainder is p(—2) by the
remainder theorem. But we are given
that when we divide by x+2, remainder is 1

MSCE MODEL ANSWERS BY TOPIC
s p(-2) =1 |
P(=2)=(-2)° +5(-2) + K(-2)+3
—8+5x4+(2)xK+3=1
~8+20—2K + 3 =1(arranging like terms)
-2K+15=1
2K =1-15 _
2K =~14 (divide both sides by — 2)
~K=7

To buy or place an order for this book, kindly ¢all
or whatsapp 0995822298 or 0887616933, To order
in bulk, email: mscemodelmath@gmail .com.

[2007 PII #11b]

Let p(3)=2)° +by" +cy—6

Given that (y+2) and (y —3) are factoss,
then:

lety+2=0andy—3=0

Theny=-2 andy=3

= p(-2)=0 and p(3) = 0 (factor theorem)
= p(-2) =2(-2)" +b(~2)* +¢(-2) -6

=-16+45—2c-06
So=16+4b—2¢—~6=0
=4b5-20=22 .
=2b—c=11..... (i) (dividing throughout b y
Also p(3) = 2(3) +5(3)* +c(3) -6

=95+ 3c+48
= 9b+3c = —48

:>36+C':.-*1_6 ......... (11)
We add equations (i)} and (ii)

2b—c=11........... (i)
3b+c=—16....... (11)
56 =-5

b = -1 (dividing both sides by 5)
But 3b+c=-16, so
3(—}+c=-16

-3+c=-16

c=-16+3

Le=—13

A4



PIcC POLYNOMIALS
[2010 P1 #10]
Let f(k)=% +3k* -4k -12
f £k+3=0
k = -3 => Then by the remainder theorem,
the remainder is f(-3)
= f(=3)=(-3) +3(-3)" ~4(-3)-12

=-27+27+12-12

T =0

“call

wder

of £° +3k* —4k~12.

Stnce the remainder is 0, then % +3 is a factor

(2010 PII #12b]
@ +5a* —a-5=0

of -5 are +1and +5.

f(a)=¢* +5a* —a-5
F)=r+5(1)" ~1-5
f()=0

- (a=1) is a factor

- remainder of 0,

We use factors of the last term "-5"
in a try and error method. The factors

Upon trying, wenotice thata =1

Since (a —1) is a factor, the it leaves a

- We employ long divison method:
a’+6a+5

| a—l)a3 +5a° ~a—35
—(a3~a2)
6a’ —a
—(6a2—6a)
Sa—5

Factorising the quotient

=Sa+5a>~a—-5=0

~(5a-5)

@ +6a+5= (a + 5) (a + 1_) by spection

SOLUTIONS

12.

MSCE MODEL ANSWERS BY TOPIC :

g +54—a-5=(a—1Xa*1Xa+ 5)
Dividend = Divisor X Quotient

= (a-D(a+1){a+5)=0

Either (a—1}=0, (a+1)=0 or (a —5)=0

sa=1 or —1 or3,

[2011 PI #10]
Letf(x)=ax’ +bx—6
letx+1=0andx—-3=0
=x=-landx=3.

Given that (x +1) and (x — 3) are factors,

It implies that the remainders

J (=yand f(3)are zeros..

Since f(x) = ax’ + bx—6,

then (1) = a(~1)’ + 5(-1) -6
=—qg—-b—6.

—>—a-b—-6=0

L= =b=6 .. (1)

7@)=a@)’ +5(3) -6

27a+3b=6 (dividingby3)

Selving by elimination
9a+b=2
+—a—-b=6
8a =8
sLa=1
substituting (i)
M+b=2 =9+pHp=2
—=>b=2-9 =
Lb==7

13. [2012 PII #9a]

Letf(x)=x"-6x" +11x+ p.

letx—2=0=>x=2. _

Sinee {(x —2) is a factor of ¥° — 6x° + 1 I1x+ p,

then 7 (2) =0

4% =(2) — 6(2)* +1 2+ P
=8-24+22+P
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POLYNOMIALS SOLUTIONS

then 8-24+22+P=40
=6+ P =0
S P=-6

[2013 P1 #19]

Let f(x)=x"—x> +x+9

Letx—a=0, thenx=a.

Using the remainder theorem, then

the remainder is f ().

flay=a’-a* +a+9,

Let g(x) = x’ —dx+3, when divided

by x-—a, the remainder is g(a).

=>g(a)=a" —4a+3

given the remainders are the same,

then f(a) = g(a).

= a —a*+a+9=a’ —4a+3move RHS 10 LHS)
a@-a+a+9- a’+4a-3=0 (atrange like lerms}
a—a-ad*+4a+a+9-3=0

~a? +5a+6=0

a *~5a-6=0 [mullipying thru by — 1 to make a positive]
NB: This is only possible with an equation not an expression{without equals signii!
{a~6)a+1)=0 by 'inspection)

githera—~6=0 or a+1=90

Lag=06o0rg=-1

. [2013 P2 #4a]

To factorize x° +6x*+3x~10

We use factors of the last term "-10"
in a try and error method. The factors
of =10 are £1, +2, £5and £10.
We will notice that x = 2 gives zero.
Substitute x =2 into polynomial,
x4+ 6x" +3x~10

~2° +6(2) +3(2)-10
—-8+24—-6-10=0

0=0

Then (x+2) is a factor.

MSCE MODEL ANSWERS BY TOPIC
We now use long division méthod:
x*+4x—-5
x+2) x'+6x° +3x-10

—(x*+2x%)
4x° +3x
-~_(4x2 +8x)
-5x—10.
—{(—5x-10)

0
x4+ 4x~5=(x—1}x+5)
= x4+ 6x% +3x—10 = (x + 2)(x* +4x=5)
=(x+2)(x=1)(x+5)

16. [2014 P1 #11]
Letf(x)=x'~7x+mandletx~1=0=>x=]
. The remainder 18 /(1).
FO)=)-7(1) +m
—1=1-7+m (Given that the remainder is -1}
~1=—6+m
6-1l=m
Som=5,

17. [2015 PII #3b]

Letx-2=0,=

x=2,

Letf (x)=x"-9x+10

If (x—2) is a factor, then

£(2) should give a remainder "0".

F@y=(2) -9(2)+10
—8-18+10
=-=10+10
=0

o.(x—2) is a factor

To buy or place an order for this book, kindly ca

or whatsapp 0995822298 or 0887616933 To ord
in bulk, email: mscemodelmath@gmail.com,
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2016 PI #12] 0. (2017 PII #2b)

Let p(y) = y* +3y* =2y -5 2x° +5x° —4x-3

Our divisor is(y —2} sowe Factors of 3 are +1 and+3

ety~2=0 Tryx=1

=y=2 Fx)=2x"+5x" —4x-3

p(2) is the remainder (remainder theorem) f_(l) =2 (1)3 +5( 1__)2 _4( 1)-3 -

since p{y)=y"+3y* ~2y~5 =2+5-4-3

- p(2)=2°+3(2) -2(2)-5 =0 works!l!

~8412-4~5 Since /(1) =0, Letx=1=>x-1=0
=20-9 ~{x~—1) is a factor of the polynomial
=11

.The remainder }1. Using long division,

2016 PY) #7a) 2x" +7x+3

X I)Qx3 +5x* —4x-3

et f(x) =2x" + kx” +7. Given the divisor
—(2x* —2x%)

-2 => x=2 then when the divisor is

~2 the remainder is f(2) — (remainder theorem) 7x* —4x
= f(2)=22) +X(2)" +7 - ~(7x* = 7x)
=16+4k+7 ' 3x~3
=23+4k ~(3x-3)
1 VT
-When the divisoris 2x —1, the remainder is j(-i-] 0
. P 2 _ 7 :
etting 2 —1=0=> 2x =1 = =1 23" 4 5% —dx-3=(x—-1){2x7 +Tx+3)
1 1y 1 \? Nk Factors: 2x3=+6=+6+1=+7
—|=2|-] +ki—| #7=2{ = {+—+7 _
[ZJ (2] ’ [2) ’ (8) 4 ::(xvl)(_2x2+6x+x+3)
=357 =(x=1)[2x(x +3) +1(x+3)]
& ' -
=73HS =(x=1)(x+3)(2x+1)
2k
4 3
Y
L 21. {2018 P1 £17)
(2)=3[ £ (5)] |
(23+4k) = 1(22) betx+1=0
x=-1
234 4k = 20K T
Since x + 1 1s a factor, then,
8(23+4k) =294k
432k =294 k substituting x = ~1 in 2x* + gx* —~12x ~ 9 gives 0.
o~k =29 -184 2(-1)° +¢(-1)* —12(-1)~9 =10
31k =155 2+g+12-9=0
31k 155 g+1=0

Sog =]
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23.

POLYNOMIALS SOLUTIONS

[2018 PII #4]
ax’ + 3% — 8x +d = 0 and the roots

|
are — 3, —and ]
2

1 _
x=-3orx=— orx=1
2

(pay close attention to the middle equation)

=S yx=-3or2x=lorx=1

= x+3=00r2x-1=00rx—-1=0

Thus, (x+3)}(2x-1)(x-1)=0

Expanding the LHS

Starting with the first two brackets:
[(x+3)(2x-1)](x-1)=0

[:c(2x ~1)+ 3(2x‘—1):}'(x—1) = O (split and spread)
(2x* ~x+6x—3)(x~1)=0

(25 +5x-3)(x =1 =0

Now expand these two again:

x(24% +5x-3)- (237 +5x-3) = 0 (splitand spread)
25° +5x% —3x~2x* —5x+3=0

253 +5x% ~2x% ~3x~5x+3=0 (grouping like terms)
2x* +3x" -8x+3=0

Equating the two polynomials:

ot +3x2 —8x+d =2x" +3x" —8x+3

ax® = 2x (equating corresponding terms)

ax _2x¢
£ A
a=2

{2019 PH #7]
2m® —5m* —4m+3=0
Factors of 3 are;£1, £3

Trying m=—1
F(-1)=2(-1) ~5(-1) ~4(-1) 3
fn=0

= (m+1) s a factor

i We proceed to use :
long division to |
identify other factors. |
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Using long division:
2m>—Tm+3
m+1)2m* —Sm* —4m+3

- (-—-Zm3 +2m” )

~Tm" —4m
.—(—7m2 —7m)
3m+3
—(3m+3)
0
o 2 — 5m? —4m+3=(m+1)(2m* —Tm +3
Factorising the quotient
2m* —Tm+3=2m* —m—6m+3
=m(2m—-1)-3(2m -1}
=(m—3)(2m~1)
nom®—5m* —4m+3=0
(m+1)(m—3)(2m—1) =0
(pay close attention to the last equation below)
Either m+1=0, m—3=0 or 2m-1=0
Either m = -1, m=3 or 2m=1

Either m=—1, m=3 or m=73

Thus, m=-1, 3 or —12—
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PROBABILITY QUESTIONS

PROBABILITY

Chapter Highlights

* In this chapter, we will solve practical problems on
probability involving fwo or more events.
Probability of an event deals with how likely the
_ eveniis to happen.

The probability of an event P(E)should be less
than or equal to one and is found by the formula:

No. of outcomes in favour of E
Total number of outcomes

PE)=

Total Sum of Total Probability of all possibilities
s 1. That is,

P(Event)+P(No Event) =1

When constructing a tree diagram, the sum of
robabilities for a branch must be 1.

A box contains 3 red balls, 8 white balls and 7 black
_ balls. If one ball is selected at random, calculate the

robability that it is white or black.
[2003 PI #14]

The probability that it rains on a Monday is %, the
robability that the teacher will be present on that
lay when it rains is % and the probability that the
acher will be present when it does not rain is %,

Draw a tree diagram and label all the probabilities
[2063 Pl 4a]

a plastic bag there are x blue pens, 6 black pens,
“4r1ed pens. If the probability of picking a red pen is
. ¥ . Calculate the number of blue pens.

[2004 P1 23]

. fair die and an unbiased coin are rolled and
ssed respectively.

a. Draw a probability space table for the possible
outcomes of the die and the com.

b. Use the probability space table to find the

probability of obtaining an even number on the dic
[2004 P2 #5a&b)

5.

6.
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W

Figure 1 is a tree diagram illustrating the
probability of a student- passing Agriculture and
Geography in an examination. The probability of
passing Geography in the examination is %, and
the probability of passing Agriculture after one has
passed Geography is 34 . The probability of
passing Agriculture after ope has failed geography
is ¥ .

Passing
. Passing 3 Agriculture
1 g
Geography 35 Failing
Agriculfure
3
% Passing
Failing Agriculiure
Geography
Failing
Agriculture

Calculate the probability of a student passing
Agriculture. [2005 P1#21]

A family has 3 children born at différent times.
Assuming it is equally likely to have a baby boy or
a baby girl, _

a. Draw a tree diagram to show the possibility of
having a baby boy or a girl on each of the three
births.

b. Calculate the probability that the family has 2

boys and 1 girl in any order of the births.
[2005 PH #8b]

Coin A is tossed followed by coin B. the
probability that coin A shows head I while the
probability that coin B shows head is %. using a
tree diagram, calculate the probability that coin A
and B show tails. [2006 P1 #21]

A coin is tossed threc times. Calculaie the
probability that the first- and third-coin tosses give
heads as the outcomes, regardless of what the
outcome of the second toss 1s. [2006 PII #3a]

The probability of having an carly Iunch at a
boarding school 1s % . When the lunch is early the

probability of having beef is %0 and when late,




o
i
I3
i

i0.

PROBABHITY QUESTIONS

the probability of having beef is y . Draw a tree

diagram to represent this information completing
all branches. [2007 P1 #24]

Two fair dice, each with six faces numbered 0, 1,

2,3, 4, and 5 are rolled at the same time. Table 1
shows the possible sums of the numbers on dice.

Die 0 j1 {2 13 }4 |5
0 0 11 12 {3 14 |5
1 1 {2 |3 {4 |5 |6
2 2 |3 14 15 |6 17
3 3 (4 |5 |6 17 18
4 4 {5 |6 |7 |8 19
5 5 16 |7 |8 19 110

Calculate the probability of geiting;

MSCE MIODEL ANSWERS BY TOPIC

. Red

29
. Red <
6l 4/-5_‘ White
White
o White

Using the tree diagram to calculate the probability
of picking two balls of different colours, leaving

your answer in its simplest form.
{2010 P1 #17]

15. A bag contains beans, groundnuts and maize seeds.
a. asum less than 4 The probability of getting random bean seed is
b. asum.which is a multiple of 5. P g g
2007 P1l #4a&4b) % _a-groundnut seed is /I 5 and a maize seed is
11. The probabiliiy of the bus arriving early at depot is % . Find the value represented by X.
¥, and arriving late -is }{ . If 400 buses are [2010 PTI #11a]
expected at the depot during the- day, calculate the _
aumber of buses that are likely to arive at the depot 16, In ziweto village, families are allowed to kecp thrce
on fime. [2008 PH #6a} types of amimals: chickevs, goats and pigs. The
probability that a family will keep a chicken, a goat
12. Table 2 shows numbers
16 17 3 13 and a pig is %,A, and/o respectively.
el 11 10 8 i Draw a tree diagram to ilustrate this
9 7 6 12 £
4 14 15 17 - in 01'1113.1:101’1.. o . ‘ _
If a. number is picked at random from the table, t Fglcula;e the p robabf:htyf that a family will
calculate the probability that it is prime or less than eep only one type of animal.
9, {2008 P1 #19] [2011 PH #10b]
17. A box has 5 cards 1, 2, 3, 4 and 5. Another box has
o 9 cards marked A and B. If a card is picked
13. Table 3 Shows the distribution of ages of learners randomly from each box at the same time, calculate
ma f‘?’m‘ 2 class. the probabitity of picking a card marked 3 from on¢
Age 4 |15 {16 | 17 |18 | 19
. and a card marked B from the other box.
Number of 2 | 1018 :
carners [2012 P1 #16]
What is the probability of picking at random a
learner of 18 years of age? [2009 P1 #3] 18. In a classroom there are 10 boysand 16 girls. Two:
learners are chosen at random with replacement. k
14. Figure 2 is a wee diagram which shows the Using a tree diagram, find the probability that the |
probability of picking two balis one ai a time outcome is a boy and a girt, in-any order.
without replacement from a bag containing 6 red [2013 PII #4b} :
and 4 white balls. )
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QUESTIONS

-To buy or place an order for this book, kindly call
- or whatsapp 0995822298 or 0887616933 To order
-in bulk, email: mscemodelmath@gmail.com.

igure 3 is a wee diagram which shows the
robability of picking two pens one at a time
-without replacing from the bag contaming 3 green
and 5 bluc pens.

a1 Green
Green
e V7™~ Blue
Green
Blue
Blue

Complete the tree diagram and use it to calculate
the probability of picking two blue pens:
[2014 PI #12]

A farmier’s club committee has 4 women and 6
men. The club wants to form a sub-committee of 3
members, by clecting a member at a time from the

Draw a tree diagram to show all possible
outcomes of selecting the three members.
it Use the tree diagram to calculate the.
probability of having one man and two
women in the sub- commaiitee.

[2014 PI #9b}

The whole numbers 3,4,5,6,7.8,9 were cach written
on a scparate card. The cards were turned down on
a table. Two cards were picked at random, one at a
time  without replacement. Caleulate the
robability that one card had an even number and
he other had an odd number. [2017 P1 #18]

A -student has 6 grey and 4 black socks in his
drawer. Or a certain day he woke up late and
uickly picked up 2 socks from a drawer at onc
ime, put them on and rushed to school. Draw a tree
fagram and use it to calculate the probability that
he student wore socks of different colors.

[2017 PII #6a]
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23, In order to be offered a place at college, a student
must pass in three subjects; Mathematics, English

. I
and Science. If John has the probability of —4: of

3 N
failing_Mathematics,Z of failing English and 5 of

failing Science, calculateé the probability that he
will be offered a place at college.  [2015 PII #4b}

24. The probability of a football team winning a game
at home is 0.6 and of winning away from home is
(1.1, Tf the team played two games; home and away,
calculate the probability of the team winning at
least one game. [2016 PI #17]

25. A school library has 5 Mathematics and 7 Biology
books. 3 of the Mathematics books and 4- of the
Biology books have some pages missing. A student
wants to borrow one Mathematics book and one
Biology book from the library.

a. Draw a tree diagram fo show all the possible
outcome of the book that the student can
borrow,

b. Use the tree diagram to find the probability that
the student can borrow a mathematics book
with all pages and a Biology book with some
Pages missing. [2016 PII #11b]

26. A wardrobe contains 5 reed shirts and 2 green
ones. Mphatso picks a shirt at random and puts it
on. The Chimwemwe picks another shirt at random
and puts it on. Calculate the probability that
Mphatso and Chimwemywe arc wearing shirts of the
same colour. [2018 P1 #16)

27. The probabilities of a team winoing, drawing or

51 |
losing a game are E_, y and 3 respectively. Ifa.

team gels 2 points for winning and l point for a
draw, calculate the probability that a team gets
cxactly 2 points in two games. 2018 P11 #11]

28. Figure 4 is a trec diagram showing probabilities
of raining and flooding.
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PROBABHITY QUESTIONS
Rajning Flooding
Fioods
Heavy

ol rains No Floods

Light Floods
rains
No TFloods

Given that the probability of raining heavily 1s 3’
the probability of flooding when-it rains heavily 18

6
? and the probability that of flooding when it rains

: 1
lightly is—:
gty 5

i. Complete the probability tree diagram in figure

4,
ii, Use the probability tree diagram to find the

probability of flooding. [2019 PI #6a}

79, Two cards are chosen from the five cards shown
in Table 4 without replacement.

-2 -1 0 1 2

Find the probabil'ity that the product of the two
numbers is negative. [2020 Mock PIX #3a]

30. Figure 5 is a dart board with various numbers and
one can throw a-dart and hit any spot.

What is the probability that when Ephraim throws
a dart, he will hit:

i. A prime number.

ii. A multiple of 3. {2021 Mock PII #5b]

MSCE MODEL ANSWERS BY TOPIC

B
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[2003 PL#14] y 4
Let Red balls be R > x+10 o
Let White balls be W I(x+10)=5 x4 (cross multiplying)
Let Black balls be B x+10=20 :
To find P(W or B) x=20-10
 m(Wy+n(R) x=10
POV or B) = n(R+W + B) ~there are ten blue pens.
= 87 4. [2004 P2 #5a&b]
S5+8+7 X
15 Die
= 1 2 3 4 3 ]
20 Coin [H [0 THT (@) |dEsH @) @S
PO ot B) :i T an [ @EH @) |08 | oy [ @e
Where H is head T'is tailand 1,2, 3, 4, 5, 6
~The probability that the ball selected is black or are the gix faces of die
white is J74 . q b. find P( Even and Tail)
from the table, we pick (T, 2), (T, 4) and (T,
(2003 PIT 4a) 6)
Let Rain=R, No Rain=NR P( Even and Tail) = number of even and tail
Let Teacher Present=TP total possibilities
Let Teacher Absent=TA 3
' =——  {(from the fable, 17 ibilities)
P R)= % (aiven) > (from the ta possibi
4
P (TP, R)= ), (given) : Alternatively, the probability space table can
P (TA,R)=1- % =¥, be drawn in a transposed manner as follows:
(TP, NR) = %, (given) i [T || Using this
P (TA,NR)=1 - )= ¥, 1lwo @y || probability space
2t@y | o table, the answers
he tree diagram will look Hike: »Jwy [ay |1 will bethe same as
PN P previous.
|I'l
116 r slas | @
3 R Lslas |me
S6~~TA
25 s TP 5. [2005 P1421]
3 Suppose passing agriculture is represented by
A9 ™~TA A and passing geography is represented by G
while failing geography is represented by G'
004 PI 23] Using the tree diagram,
L P(A)=P(Gand A) + P(G' and A)
robability of picking a red pen = (7 573 1N
umber of red pens - (iax:;’_)+(T6XEJ
tal number of pens 1 1
27720
1 4 iy = 10+1
0 —=—— (given) 20

5 x+6+4
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PROBABILITY SOLUTIONS

=1L 1
20 |
» The probability of passing agriculture is 8
il
20 8. 2006 P #3a]
6. [2005 PI #8 .
i 11 #80] _ Let H represent head and T represent tail.
Let probability of having a baby boy = P(B) The tree diagram for the t0sses is presented as
Let probability of having a baby girl = P(G) follows: '
Recall total probability always equals to 1 so, _ H
P(B) +P(G) =1 H <
But P(B) = P(G) (given) H T HHT
So P(B)+P(B)=1 4
2PB)=1 T <{
P(B) =" hence P(G)= % ' T HIT
THH

i. draw a tree diagram

3 7~ %T/\ There are two events that the first and the
H

A

: G third tosses give heads out of a total of eight!
P " KB So P(lst Head, 3rd Heady= %4

Al 7z

¢ . =Y
' /2. —B . - : '

2 G < . the prohabllity that the first and third tosses
: 12776 give heads is % __
P(2 boys and 1 girl) = P(BBG) + P(BGB) +
; P(GBB) _ |
= (Vo % Y5 X 1/3)+(%xy2x1/2)+(%x1/2_x%_) 9. [2007 PI#24]
i = hrlth P(late lunch)=1-% = Y
- % Early lunch: P(ro beef)=1— Yo = Ho
Thius, in any order of biiths, the probability that i ate tunch: P(no beef ) =1- =%
; Having lunch Having beef

the family has 2 boys and 1 pirl is % .
: with

beef

7. 12006 PY #21]

: Coin A: P(H)=4; P(T)=1- i=1; _
‘ Coin B: P(T}:}T ; (D=1 ~%= % > lunch - 3711 no
=
of i # beef
Coin A Coin B o mH
k with
174 . vith
) 1/3
1,»_( 2 2/4 T HT i N
H TH lunchi
1/2 1/4 )
78

' beef
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PROBABILITY

. {2007 PII #4a&4b)

1, We count the numbers fess than 4. These
are 0, 1,2 3.

X tally | freq
) / 1
i 1 2

3 2 113
3 o4
Sum 10

There are a total of 10 numbers less than 4
among a total of 36 numbers. So,

P(Sum<4)= £
36
5

=
ii. Multiple of 5

The multiples of 5 are: 5 and 10

X tally | freq
5 16
10 / 1
Sum | 7

Thus, P(sum 1s multiple of 5)=~3—E«

SOLUTIONS

1. [2008 PTI #6a]

Let P(E) be probability of arriving early,
P(L) be probability of arriving late

and P(T’) be probability of arriving on time.
P(E)+ P(L)+ P(T) =1

_10-1-6

The total number of buses=400

buses /ikely to-arrive on time:
zix 400=120
10

".120 busses are likely to arrive oa time.

MSCE MODEL ANSWERS BY TOPIC

oo,
I

12. [2008 P1 #19]
Prime={17,3,13,5,11,7,17}
Less than 9={3,5,8,7,6,4}
Prime or Less than 9
= Prime ' less than 9
={17,3,13,5,8,11,7,6,4,17}
n(Primeless than 9) =10

Total numbers=16

. P(Prime Wless than 9) = 0.3
16 8

.. The probability that the number picked

. - .5
1s prime or less than 9 is e

13. 2009 P1 #9]
There are 9 learners who are 18 years old, so

probability of 18year-old learners, P(18 years) is:
total no. of leamers with 18 years

P(18 years
( Y ) total no. of learners

P(18 years) = —%

—

P(18 years) = "

14, {2010 P1 #17]

LetRedbe R
Let White be W {‘”
P[Ruz)—f_xi: 4 <
10 9
HWR) = — —‘-:-—— S
P{IR) 10x9 is w
P{RW or WR)= P(RW )+ P(WR)
4 4
= e e ——
15 15
28
15

The probability of picking two balls of different colours is 1—85

15. [2010 P1I #Ila]

1

P(be’ans) =—; P(gnuts) = ~_- P(maize)= 3

% + B_- + % =1 (Total probabilty =1)
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16.

17.

18.

PROBABILETY SOLUTIONS

3+x4+5
15

8+x=1(15)

8+rx=15
=15-8

nx=7

=1

[2011 PII #10b}
Let keeping Chicken=C; No Chicken=NC

Let Keeping Goats=G; No Goats=NG
Let Keepin Pigs=P; No Pigs=NP
So, P(Cy=+; P(NC) = ___2,#%

P(G)=1; PINGY)=1-1=1%
P(P)= maP(NP)_l'"'flth%
e__—-P
G
C{ ﬁl\l‘?
12 ' P
. 4/ NG%:NP

i

il P
172 ys— 6 ﬁm
e { N(}{ P

%1 NP
Chicken Only: P(C, NG, NP) % 2 ]%'60
Goat Only: P(NC, G, NP) = tx1x & =+
Pig Only: P(NC, NG, P)-—ix xt=i

49

P(C,G, P only)=+ 15+ 1 =10
The probability of keeping only one type of animal is 35

Ayl =
sz

{2012 P1 #16]

The sample possibility space is given as:

i1 2 3 4 5
A Al A2 |A3 A4 |AS
B |Bl |B2 IB3 |B4 [BS
So, P(B ,3)= 1L0- (one occurrence out of 10)

.. probability of picking a
card marked 3 from one box and a card
marked B from the other bor;%o

[2013 PII #4b]
with replacement {given)

MSCE MODEL ANSWERS BY TOPIC
1st Pick 2nd Pick

10/26Boy

Bo

10/2 Y<
16, 6
10/26— Boy

1628 Gt
16726 Girl

P(Boy & Girl)=P(BG)+ P(GB)

[10 16] (16 10
—_— | g —
26 26 26 26

(5- 8 (8 5]
=| —X-— |F| — X
13 13 13 13

Girl

Success -

.80
169
19. [2014 PI #12] |
| 2/ B
P(BB) 35— B <
g < TG
T T~ ¢ =
5 am
14
. The prob of 2 pens 1s 5.
20. [2014 PT #9b]

Formation of a sub-committee entails the
selcction from the main committee is without
replacement,
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iii. The probability of having one man and two P{Socks of different colours)= P(GB or BG)
women in the sub- committee is:

6 4 3_72 1 = P(GB)+P(BG)
P(MIVW)———'—X— 6 4 4 §
10 9 8 720 10 [Eb— 9J+(-I-6><EJ
4 6 3 72 1
P(WMW)z—x—x_—-:-—%:.—m 4 4
10 9 8 720 10 =E+E
P(WWM)zixixE:-zg—:i : _4+4
10 9 8 720 10 Y
1 1
P(M,2W):-—+-I—+-— -5
1010 10 15
l+141
10 23.12015 PII #4b)
3 ' Let Pass=P; Fail=F.
1—5 Maths English Science.

2617 P1 #18] .
Let Even be E; E={4,6,8} Al

Let Odd be O; 0={3,5,9,7} P

<
' r
. 3 3 P
So, m(E)=3; P(E) =32 3 A~ g {
. - F
' 213 P
P <

S0, 1{(0) = 4; P(O) =4

In order to be offered a place ar college,
a student must pass in three subjects

31 2
oy N — T v
EQ and OF) = P(EO)+ P(OE) P(HP)_4><4X3
3.4 (4 3 ;
:_(7XE-]+[?XE) P(PPP)=¢
= ‘2'+‘2“ .. The probability that he will be offered a
7 7 I
4 place at college, P(PRP):g
7
I[_ft'g o 26? t Black=B 24, [2016 P1 #17]
- Tey=Lr; L.e ; = PI:
Lct WIHZWJ Los s=W
50— G
G
19
ol P~z
‘if/‘(g 612 G
T B

29K




PROBABHITY

Home Away
s~V
S
70~ L
W
4/]0

P(at least one win)
=] — P(no win at all}
=1-P(LL)

= 1-(55x%)
9

2,

wh

Tl

25

. 16
. The probability of winning at least one game = ~2—5- or (164

SOLUTIONS. '

25. [2016 PII #11b)

(i) Let All pages available=All;
Let Some pages missing=Miss

MAT ~BIO
an Al
All <_
WS~
7 Miss
I 3'.'1 All
Tvilss
vz Miss
Ay P(AfMiss)= 2
(n) P xss} —5- ]
8
T35

‘The probability that the student can borrow a Mathematics
bock with aff pages and a Bm]ogy book-with some pages missing is

26. {2018 P1 #16]

Let Red shirt=R; Let Green shirt=G.

MSCE MODEL ANSWERS BY TOPIC

Red

Shirt
Red
Shirt, Green
Shirt
% Red
Shirt
Grecn
Shirt
1 Green
= Shirt

From the trec diagran:
P .RR) + P(GG)

0,1

21 21
1l
3

-. The probability that both are wearing

11
a shirt of the same color is — 7
27. (2018 P11 #11]
1* game 271 game
W
L
%\%
W
218 D b
L
Zp

w
Exactly two points can be attained'when:
(i) The team wins first game and lose the second
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PRCBABILITY SOLUTIONS

or
(11) When the team draws both games

P(LW)=sx2 =2
' 8 8 64
. Probability of getting exactly 2 points
=P(WL)+ P(DD)+P(LW)
1 5
= —f —
64 16 64
54445
64
AT
MRZ 32
{2019 P11 #6a]

(7} The completed tree diagram

Raining Flooding
Floods
[
o Heavy
8l Rains 3
‘ 7 No Floods
g™
€3 5 Filoods
‘Light 1
rains _
™
¥ No Floods

it) Probability of tlooding.

MSCE MODEL ANSWERS BY TOPIC

. P(Flooding) =P (HF )+P (LF )

15 3
28 40
17
280
29. [20260 Mock PII #3a] a
2°¢ draw
13 draw s Positive
Positive 2/4 Negative
J'/,:
Zero
A Pasltive
Negative 14 Negafive
Zero
Positive
1.
Zero Negative
‘?/1!
Zero

To find the probability that the product is
negative. For a product to be negative, the
numbers must be of different signs.
‘Let negative be N, Positive be P
P(negative product)={PN)+ L NP)
2 2 2

=X = X

> 4 5 4

f—

+—
5

30. 12021 Mock PII #5b]

LP(prime)
P(prime number) =

P(2,5,7,11,13)
5

8
1. P(multiple of'3)
P(6,18)
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VECTORS

Chapter Highlights

In this chapter, wé will solve problems to do with
vectors. Vectors include quantities like

acceleration, velocity, displacement and all other
quantities that require both magnitude and
direction to be-described.

Before solving these problems, you should be able
to:

e Describe vectors, perform the basic
operations of addition and subtraction as well
as multiplying by a scalar on vectors.

e Calcylate the magnitude and midpoint of a
vector and show that points are collinear using
the vector method.

e Use the parallelogram and triangle laws of
veetors to solve some geometric problems on

VEeCtors.
Direction matters in describing vectors i.c.

AB = BC.

Two conditions for collinear pointsare points:
o Vectors should be parallel '

Vectors should have a common point

The following notations will be useful in

describing vectors:

Vector BC or ¢ Vector BC or 2

C

Ty

Vector E orb.

AB=AC+BC  BC=BA+AC AC=AB+BC

CA=-AC=~b

_— 3
1. Calculate vector ABif vectors A-—{] and

o) 5

[2003 PI #7]

2. Solve for xand pin the vector equation.

[2003 PII #7a)

A1)

QUESTIONS

©
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3 — 19
Given that AB:[SJ and BC = [15], show that
the points A, B and C are coliinear. {2004 P1 #15]

The position vector of poiits A, B, Cand D are -

vector method that ABCD is a parallelogran.
2004 PII #3b]

Given that AB =[ 4 J Calculate the length of

;IE . leaving your answer correct to 3 significant
figures. {2005 PL #22]

—. (6 — (4
Let AB= and AC= . Calculate the
4 2 _
midpoint of BC . [2005 PXI #6b]
Triangle ABC has vertices A (-1, 2), B (3, 3) and

C (2, -1). Prove that angle BAC=angle ACB.
[2006 P1.#10]

Figure 1 shows a parallelogram ABCD in which
AB=x and BC=y.

1t AQ=1/4 AC find E@in terms of x and v.
[2006 P1 #24]

a—1 le _
Given that +b= . Find 5.
2 177

[2006 PII #4a]

10, Gi a= and b= fi d—l b-
. .
wven » I ( a)-

[2007 P1 #2] .

11, Points P and Q have a position vector (3, 7} and

(9, 15) respectively. Find
i P

0
. }“P"Q[ [2007 PII #7a}
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12. In Figure 2 OA=a,0B=hand M is the mid-
pointﬁ

4

Find OM intermsof g and b.  [2008 P1#23]

3. Figure 3 shows a quadrilateral KLMN in which
\ NK=3d. NM =¢ and ML =d

L d M
K 34 N _

[2010 P1 #14]

: Express LK in terms of d ande.

4 In Figure 4, M and N are midpoints of
XZ and XY respectively. XM =g and

?

¥

how that MN and Z7 are parallel.
[2010 PI1 #5b]

3 o
. Given thatg = [SJ and b =(4], and calculate

a+b|. [2011 PX #20]

QUESTIONS

. —4
19. Given that ! —q

20. Figure

MSCE MODEL ANSWERS BY TOPIC

16. A, B, C and D are four points on the Cartesian
plane such that A6, 4), C (6, 2)

- 2 N— 3
AB = [2) and AD:( . } Calculate.  the

coordinates of point B and D. {2011 PII #6b}

3 1 '
17.1f M ={ J and N = (3] are position vectors,

find MW, [2012 P1 #6]

I8. The points P (-1,-4), Q (1, 2), R (4, 4) and S (2,-2)

form a quadrilateral. Show, by vector method, that
PQRS is a parallelogram. [2012 P2 #11a]

-8
[ ] , caleulate g .
.4’ =

[2013 P1 #9]

1

5 shows trangle ABC in which

AB=b and AC=2a.R is a point on BC such
that BR:RC =1:3.

b

4

R C

(i). Express BC in terms of 2 and b.
(ii).find BR in terms of @ and 5.

[2013 P2 #6a]

21. Figure 6 shows a triangle ABC with vertices,

A=(2,3) B=(3,10) and C=(8,7)

P

Az Tt oxn

Show that AB + BC = AC .  [2014P1#15]
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22,

23.

24.

25.

26.

VECTORS

Given that point .4(2,5) and point B = (10,—1).
Find the position vector of point M on AB such

that AM = MB. [2014 PII #3b]

The coordinates of point

T e . 3 ]
X are (2,*-4) and XYz(zj. Find the

coordinates.of point Y. [2015 PL#8]
Show that poinis L(4,_0),-M('I4,1 l)and
N(19,16.5) are collinear. [2015 PII #5b]

Figure 7 shows position vectors OX =X and OY=

y. OY is produced to a point Z where OY:YZ =

1:3. V is a point on YX such that YV:VX= 1:2 and
W is a point on XZ such that XW:WZ =1:2: -

-4

X
Show that O, V and W are collincar.

[2016 P11 #8b]

Given that =5, calculate the values ofw.

%)

[2017 PI #6]

. Given that M and N are position vectors such that

1 — (=2
N= [3} and MIN :[ 4 }, find the position vector

M. [2017 PH #3b]

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

28. Fignre 8 shows a trapezium PQRS where P = (-4,
3), Q=(0, 15), R=(3, d) and 5= (-4, -2).

QO,I5Y e =
-t

5_1-4,.z)i"’

Find the value of d. [2017 P11 #3a]

2
29. Points P and Q have position vectors ( b] and

& —
(13)respcctively. Given that |PQI =10, calculate

the values of b. {2018 P1#8]

A

0 \\/ .
B
I OATB is a paraliclogram, find oT.
[2018 PIL#S]

3 2
31, Given that g :{ 2]and b :( 3)fmd 2g+3b.

[2019 PEI #1b} -
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T

- [2003 PI #7) Alternative
: Multiply throughout by 3:

Given A= 5] B = 4 AB=B -4 5 : =354l o3’
/ 5 1 y
— (43} {3 . _
AB=8B-4 EAB:[ J-— J Ixg) [12x-2) (3x
AN % 12x1 3y

)

i | —F
A x( 1] So, x=-24-3x (1)
- r=12-3y (i1
[2003 PIT #7a] N y o .
From (i) From (i1},
E\ o : Y+3x=-24 y+3y=12
~2 x ~2
3= 4( J—{ J multiply 4 to [ J dx =24 4y =12
gy 1 Y 1) ym 2 y=i2
”ST) 3 K
x=-06 y=3
[ x
3 4x_2) x} 3. (2004 P #15]
[t = dx1 Ty Two conditions for collinear points
. J o\Ys
"3“) ' i. Parallel lines
p it. Common point _
d o . (3 —— -
3 -8 x i. AB={ |,and B( = taking BC
= - 5 15
Y 4) \y 3
3 | T (_]:3&}}
{ ¥ \°
3 —8— i So AB and BC are paralel.
y = 4-y (equate corresponding terms) But B 15 a commeoen point for AB and BC
"3" ~ points A, B, and C are collinear. Hence, ABC is.
N a straight line,
G S (equating x values)
3 4. [2004 PII #3b]
¥ o= 24 —3x
e dB=B-A=aB=| " |-[°
a4 = 24 Solving for x 4 = i - 0
. 28 ay
B :(4 %1 su»
8—-0
x = =6
. Cci6,4)
) _ 4 A
p= 12-3y 8 00
_ solving fory: 6 5 D@49
¥+ 3y o= 12 DC=C~-D=DC=
- 4) 14
4 = 12
( 6—2 J [4)
=3 DC = ={ I
the value of x is -6 and the value of y is 3. 4——4 8
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;l-g ]}FC and l:i_f}l ———Iu.ﬁal
~ABCD is a fgram (opp. Sides are equal and [y Compute Pj—ﬁl and |§CI

5. [2005 PI#22) 75| =l5 4 |BC|=|C-B|

Length of 4B = [4B| o / :
|ﬂ; :«A/( :)2+42 ) \g{ 21] ] \-'2 }@
6 | ' '

= 81+ _ (3] [H\ - [ZJJ{‘Q
= o7 3/ | -2 -
=985 (to 3 significant figures) B 3+1 _ 2-3 ]}
» the length of (4B) is 9.85 units. | Ti3-2 ~1-3),
6. [2005 PII#6b] _ "4] - (“ 1}‘
Xﬁ +BC=AC 1 4

—_—— —

= Eé?AC ~AB

BC= q _ =161 =J1+16
Bl [ ZJ [ | ::.\/ﬁ :\ﬁ?
- [ -24:2] o - | Hence, IZE*md F)’Zfl
= [ "mJ . /BAC = £ACB (Angles opposite equal sides)
<2

BC BC 8. 12006 4
Midpoint of BC =% BC 12006 PI #24]
| Given paraliclogram ABCD in which AB =X

1{-10 = b
=E[F2] and BC=y.
¥ %10 Asked to find BQO:

B [ Yx—2 ) So_-,?@ =BA+AQ

(5 BA=-4B

()

+Coordinates of midpoint BC is (-5, -1) Thus, BO = —x+ AQ
7. 12006 PI #10] 1
et BB o find A0, A0= Z(£,+ »)

s fe a1
AQ':%AC (given); BQ-—x+Z(x+y)

A1) R L
We can show that fE:AB+BC 50 =-—x+zx+zy
angle BAC= angle ACB _ AC=x+y . 3 1
byshowi;gthat - o= BO=-=-x+—)
distance AB= distance BC YT Y T
istance istance B Thus, 40 = ;1_1-_ yle 4 4

BO = ~(-3x+ ).
azs']-) 4
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{2006 P11 #4a)

we make b subject:
a—l}_b:(m}
2 -7
b=[£6)ﬁ(a—l}
-7 2,
b:(m—(a—l)J
B 7-2

_ 16—a+1
b=

N

SOLUTIONS

i3.

14.

233
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ﬁ@‘:@

i |?°“Q

P 100
Po=ve+s
o - |POl=10

. [2008 P1 #23]

Finding OM in terms of g and b.
OM =OAd+ AM
OA =a and

AM = %:ﬁi’ (since M is the midpoint of AB)
ButAB = 40+ OB

AB=—a+b (Negate asince 40 = ~04)
i :%ZB = M x%(—g@)
O—M'-—-g+%(-g+g)

= ng_——l—a-{-}—b,
2= 27

- OM :-%(g_ +b)

[2010 P1 #14]

Finding LK

IK = M + MN + NK (addition law of vectors)
=ML —NM +NK (by vector laws, 4B = —BA4)
=~d-e+3d '

LK =2d e

[2010 PII #5b]
Join MN.

In AXMN

MN = MX + XN

MN = XN — XM

MN =b-a (from fig)




15.

i6.

VECTORS

7V =ZX + XY

but W = E X;Z

L XV =2XN =XV=2b
ZY =2g+2b
S 2Y=2(—g+b)=2(b-a)
— ZY = 2MN
- ZY || MN
Since ZY = AMN
where 1 =2

[2011 PI %20

()
)
8

la+b=+12" +9° =144+ 81 =225
=15

1‘-'.:»

+

]
I~

[2011 P #6b)
A(—éa 4)5 B(xa}',).‘: C(62)= D(;\', J")

84--6
=R =
£2+4]

. B(2,6) (incoordinateform)

SOLUTIONS

18.

MSCE MODEL ANSWERS BY TOPIC

AD=D- A

oo
o[ =
N A TR

5. D(2,-4) (incoordinate form)

(2012 P1 #6]

MN = N-M

[2012 P2 #11a]

P\S

R
Given that:
I):[MIJ’Q:(iJ:R:[q-] and & (2J
—4 2 4 —2
PO=0-F
O () s (1)
e -l
-70-(})
. 6
N
242 -, 2]
- 4-(=2)
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Thus, PO :IS?EI, and also PO =18R.

Therefore, PQRS is a parallelogram
(opposite sides equal and paraliel)

. [2013 P1 #9]
| S0 [g] =+/4 +(=3)"
4) (-8
(3] i
&) (-8 =25
(l a4 ~|g| = 5units
L _[4+8
270 1.4
(4
=3

[2013 P2 #6a]
() BC=BA+AC
BC=-b+2a=2a-b
(i) BR:RC=1:3 —

=5 | = BR =~ BC

RC 3 == (=b+2a)
So BC=BR+R(C )

BC=BR+3BR =7 a-b)

BC=4BR

. [2014 P1 #15]

AGA @)

To show that:A_h + B‘EI’ = A_)C‘
AB=B~A, BC=C—-Band AC=C—- A.

(o)
(0 -o)-l)5)

e (HEHEH;
e (23

-~ AB+BC=AC.

3
~d

22. [2014 PII #3b]

4=(2Jmn-(*)

Let the coordinate M be (x, y).
AM = MB
M-A=B-M

oo

12
= 20 =(
4

1712 6
=a-3(7) = =[]}
21 4 2

_ e [ 6
~Theposition vector of point M, OM = (J

} (Multiply% both sides)

23. [2015 PI #8]

— (3 2
Given that XY = [2] and X :.—( 4)

The coordinates of ¥ are (5, -2)
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24,

L

25.

SOLUTIONS

VECTORS

[2015 PLI #5b]
4 _ 14 19
L= M = and N =
0)" i1 16.5
4 (14 . {~10°
= — = LM =
MN=N—-M

(19 (14
“l165) (11
— (5 — 5
But LM =-2 — LM =-2
55 5.5

LM = _2MN = LM || MN and M is common.
. the points L, M and N are coliinear.

[2016 P11 #8b)]

V¥ =Y0+0X

=3 {ay-3)

26. [2017 PL#6]

27. [2017 P11 #3b]

MSCE MODEL ANSWERS BY TOPIC

2 1
=2 {x—y)+—idy—x) (& and
(x-p)+5l4-3) (expand)
W -2-x~-1~x~-2~ +i (arrange like terms)
37 37 3'Ji 32)' .
P = txt 2y
37 3=

thus OV = AVW ., where' A =1.

OF = VW, thus paralle! and they have a.
common point V, therefore they are collinear.

)

= §

W

(~4) +wh =5

(Vig+?) =(s)

16 +w" =25 sy =9

W=25-16 o =50
sw=-3or3

3

3
. The position vector M'=[ J
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28. [2017 PII #5a]
Using law of vector addition

SR=5P+PO+0R
=(P-S)+{Q-P)+(R-0Q)

(4= (~4)+0—(~4)+3-0
| 3-(-2)+15-3+15-d

- - 7
but SR=R-S = Sk=|" |-[ |-
d) \~2) (d+2

(3; d] i (d : 2]

= 32 —-d =d +2 (equating the x —values)
=32-2=d+d
30 24
o=
2 2
=>15=d
nd=15

29. [2018 P1 #8]

PG~ (7G5

73] i3 o7

Given [FQ]=10,

J36+13-8)? =10

(\/mr =(10)" (squaring both sides)

(13-b)* =100-36
(13 -b)* =64

SOLUTHONS

LG G

31

MSCE - MODEL ANSWERS BY TOPIC
13-5=3/64
13-b5=18
13+8=54
=> either b=13+80r b =13-8
b=21 or b=5
. [2018 PYI #8]

OA = BT (opp. sides of a || gram)
~OA4=BT

-]
7

Using the triangle law of adding vectors
OT = OB + BT

)
&

OR

Using the parallelogram rule;
Provided OT is the diagonal of the parallelogram,
OA+OB =0T

()
-

[2019 PI #1b]

9_:[_3 andéz[?zi]
2g+3é:2[“;]+3[ﬂ |
()62
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LINEAR PROGRAMMING

Chapter Highlights
In this topic, we will find solutions to real life
problems using linear programming by creating
and graphing linear inequalities in two variable, x
and y usually, given detailed information in word

problems.

In Table 1 of commonly used terms below,
assume unit cost of item x =7,

and unit cost of item Y =4

Then, expenditure/spending on X = PX,
and expenditure/spending on ) =4y

QUESTIONS

Commonly used terms Meamng

x is more than 100 x>100

xis Jess than 20 x<20
Spend more on x than Y by | px—qy>10
K10 ' ' '

% is greater than or equal t0 | x> 1y

hatf y _

y is less than twice X y<2x

y must be at least 5 y=5

y must be at most 8 y<8
Acquire up to 200 units of x | x+y<200
and y ' _

Spend at least K25 more onx | fx— gy =25
than y

¥ must not be more than 10 | x<10

x must not be less than i2 xz12
Spend more on x than y by | px—qy <30
not more than 30

Spend less than half the ! gy< 1px

| money on x to buy Y

The main goa! of linear programming is to use
given information fo formulate an objective
function and create inequalities. The objective
function is a linear equation. in'two variables (X

and y) whose value we want 1o maximize or

minimize.
Before attempting these problems, you should be
conversant with creating and graphing scveral

MSCE MODEL ANSWERS BY TOPIC

inequalities on the same: graph papér. This creates
what js known as a feasible region. '

The feasible region (the unshaded area) is usually
a polygon determined by plotting all the
inequalities. All the points in the feasible region are
called feasible sclutions. Within the feasible
solution, one solution gives our desired maximum
or minimum value to the objective function.
Fortunately, this solution lies on one of the corner

points,

1. A transport company has three 30-
passenger buses and nine 15-passenger buses.
The company contracts to transport more than
120 passengers a day to national parks. It costs
K3000 per day to mun each 30-passenger bus
and K1000 per day to run each 15-passenger
bus and the company must spend less than
K 12000 per day in order to meet COStS. 1fx and
y are respectively the numbers of 30~passenger
and 15-passenger buses used each day,
i Showthat 2x+y>8
Write down three other inequalities
involying x and y.
[llustrate the solution set of the four
inequalities on a graph paper and shade
the unwanted regions. '
[2003 P11 #7b]

il.

iit.

2. Suppose you have K1500 to spend in a shop.
You bave decided to;

i  Divide the money between buying

bottles of cooking oil at X150 each

and tablets of soap at K60 each.

Buy at teast five tablets of soap.

Spend more on cooking oil than soap:

by more than K300. '
If x and y represent the number of bottles
of cooking oil and tablets of soap :
respectively, ~ write down  three:
inequalities which x and y must satisfy the.
above three conditions.
‘Using a scale of 2cm to. represent 2 units.
on the x-axis and 2cm to represent 5 units
on the y-axis, draw a region bounded. by
the three inequalities obtained in (a)
above by shading the unwanted area.
For which values of x and y is x +¥ the
greatest? [2004 P11 #10D]

ii.
iii.
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[ e

3. A city assembly decides to constiict a
1400m * car park for lorries and minibuses. A
minibus will fit on a 10m* space while a lorry
requires 15m? of space.

The number of Lorries has to be greater than or

equal to half the number of. minibuses. The

number of lorries has to be less than twice the
number of mintbuses.

i.  Ifxrepresents the number of minibuses

and y represent the number of lorries,

write down one inequality involving x

and y in addition to y > g and y <2x.

ii.  Using a scale of 2cm to represent 20
units on both axes, draw the region R
bounded by the three inequalities.

ifi. Use your graph to find the maximum
number of vehicle. (minibuses and
lorries) that can be parked on the car
park of such size: [2005 PI #9b]

4. Figure 1 shows the region R bounded by
three inequalities. N

Ploniny
e s
T e
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b S o e
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¥

, .
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‘o
e
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e
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K
ra¥ale

Calculate the maximum value of 3x — 4y + 8 in
this region. [2007 P1 #17]

5. A farmer gets a loan of K50 000 to buy
sheep and goats only. Sheep cost K5 000 each
while goats cost K2 000 each. She would like
to spend at least K10 000 more on the sheep
than on the goats.
1. Ifxrepresents the number of sheep and
y represents the number of goats, write
down two inequalities in x and y 1n
addition to x>0 and y>0.

ii. Using a scale of 2cm to represent 2
units on the horizontal axis and 2cm to
represent 5 units on the vertical axis,
draw the region which represents the
four inequalities. '

iii. =~ How many sheep and goats can the
farmer buy to have maximum number

of animals with the loan.
[2006 P11 #9b]

6. A business man wants to buy x meters of low
quality cloth at K200 per meter and y meters of
high quality cloth at K400 per meter. He
decided to; Buy at most a total of 1000 meters
of cloth; Spend at least a total sum K80 000.

1.  Write down two inequalities inx and y in
-addition to x>0 and y=0.

ii.  Using the scale of 2Zem to represent 200 units
on both axes, draw on a graph paper the
region which represents the four inequalities.

i1, If the businessman will make a profit of K10
per meter on the cheaper cloth and K20 per
meter on the expensive cloth. How many
meters of each cloth must he but to get the
maxinum profit? 12007 PI1 #12])

7. Mrs, Miimi has a piece of land on which she
would like to plant maize and groundnuts. The
cost of planting maize K300 per hectare while
ground nuts cost K900 per hectare. Maize
require 3 laborers per hectare while ground
nuts requires 6 [abourers per hectare. She hired
60 laborers and she has only KI18000 for
planting costs.
i. Write down two inequalities in
addition to x 20 and y = 0 by taking x.
to represent number of hectares of
ground nuts and y to represent number

of hectares of maize.

ii. Taking2 c¢m to.represent S umits on the
horizontal axis and 2¢m to represent 10
units on the vertical axis, draw graphs
to show the region represented by the
inequalities in x and y. show by
shading the unwanted area, the region
bounded by the four inequalities in (i)
above. _

iii. Using thc graph, find the maximum
number of maize hectares if she plants 10
hectares of ground nuts.  [2008 P2 #10b]
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8. Mala has K6000 to buy skirts and blouses;
skirts cost K600 each while a blouse is X300
each. She wants to spend at least K 1200 more
on skirts than on blouses. She would like to
buy at least 4 skirts and 2 blouses.
i i If x represents the numiber of skirts
and y represents the nuimber of blouses.
Write down four inequalities inx and y.
ii. ii Using ascale of 2cm to represent on
- 5 units on both axes, draw the graphs to
show the region which represents the
four inequalities.
iii. Using your graph find the
maximum number of skirts and blouses
she can buy.

iii.

12010 PIX #11b]

9. A vendor decides to spend up to K600 to buy
packets of sweets and biscuits. She does not
want to buy more than 10 packets altogether
but wants to buy at least 2 packets of each. A
packet of sweets costs K40, and that of biscuits
costs K80, The profit of each packets of sweet

is K10 and on each packet of biscuits is K15.

i. By taking x to represent the number of
packets of sweets and y to represent the
number of packets of biscuits, write
down four inequalities that satisfy the
above information.

ii. Using a scale of 2em to represent 2
units on both axes, draw graphs to
show the region represented by the

inequalities. |
i Use you graph to find the number of
packets of sweets and  biscuits

respectively for the vendor to get the
maxinmm profit. [2011 PHL #9b]

10. A farmer had K5000 to buy axes and hoes
only. An axe costs K500 while a hoe costs
K200. She decided to spend the money as
follows:
- Buy at least 3 axes and at least 5
hoes
- Spend more on axes than hoes by
not more than K1000.
i Taking x to represent number of axes
and y to represent number of hoes to be
bought, write down four inequalities in

MSCE MODEL ANSWERS BY TOPIC

x and y that satisfy the above
information
ii. Using a scale of 2cm to represent 2
anits  on the horizontal axis, and Zem
to represent 5 units on the vertical axis,
draw a graph to show the region
represented by the inequalities, shading
the unwanted region.
Use your graph to find the maximum
aumber of hoes the farmer would buy
if she bought 4 axes.  [2012 P2 #10b]

1.

11. A lady has k4 500 to buy two types of fish:
micheni and chambo. Micheni costs k100 each and
chambo cost k150 each. She plans ¢ buy at least
¢hree of each type and not inore than thirty micheni.
i Taking X to represent number of micheni
and Yto represeni number of chambo,

write down four inequalities that satisfy
the given information.
ii.  Using a scale of 2cr to represent 10 units
on both axis, draw a graph to show the
region represented by the inequalities by
shading the unwanted region.
Use your graph to find the maximum

rumber of fish she could buy.
[2013 P2 #9b]

il

12. A person wants toprepare 6 litres of local juice
using two types of fiuits: oranges and lemons. An
orange produces 0.3 litres while lemon produces
0.2 litres. The person plans to use not less than 4
oraniges to prepare the juice

i. Taking X to represent number of oranges and

¥ to represent number of lemons, write down
three inequalities that satisfy the above
information. _

ii. Using scale of 2cm to represent Sunits on both

axes, draw graphs to show the region.
represented by the inequalities, shading the
unwanted region.

ifi. Use your graph to find the maximum mumber

of femons that can be used to make the juice.
(2014 PTT#11b]

13.Tatsogola boarding secondary school
would like to buy bed for its hostels. It has
K960,000 for both steel and wooden beds. A
steel bed cost K2,400 and a-wooded bed costs
K16,000. It would like to buy not more than 50
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beds but at least 10 steel beds and 20 wooden
beds..

i. 1. Taking xto represent the number of
steel beds and ) to represent the
number of wooden beds, write down
three inequalities in x and y in addition
to x=10.

ii. 1. Using a scale of 2 cm to represent 10
units on both axes. Draw graphs to
show the region represented by the
four . inequalities by shading the
unwanted regions.
iti. Using the graphs, find the
‘maximum number of steel beds the
school would buy. [2017 PII #8b]

Tii.

14, A school plans to build two types of
houses: one type with three bedrooms and the
other with four bedrooms. The school is ready
to spend at most K216 Miilion on at most 25
houses. Three bedroom houses cost at K8
Million each and four bedroom houses cost
K12 Million each. It has decided to build at

least 10 three bedroom housées.
i.  Taking x to represent the number of
three bedroom houses and JV to

represent the number: of four bedroom
houses, write down three inequalities
that satisfy the information.,
ii.  Using a scale of 2 cm to represent 5
units on both axes, draw graphs to
show the region represented by the
three inequalities by shading the
unwanted region.
Using the. graphs, find the maximum
number of three bedroom houses the
school can build. [2015 PIT#10b]

1il.

15, Mrs Phiri employs a person to clean a house
arid- to wash clothes. The person works almost 40
hours in week, He spends at least 16 hours cleaning
the house and at least 6 hours washing clothes in a
weck. He also spends less than half the time in
cleaning the house to wash clothes.

i.  Taking xto represent th¢ number of hours
for cleaning the house and ) to represent the
number of hours for washing clothes, wriic
down four inequalities, shade the unwanted
region,

ii.  Using a scale of 2 cm to represent 5 units on
both axes, draw graphs to show the region

bounded by the inequalitics, shade the
unwanted region
Use the graph to find the maximum number

of hours the person can spend in cleaning the
house. [2016 PII #9b]

1il.

To buy or place an order for this book, kindly call
or whatsapp 0995822298 or 0887616933. To order
in bulk, email: mscemodelmath(@gmail.com.

16. A company makes canoes and nets. A canoe
take 2 hours of machine time and 6 hours of
craftsman time. A net takes 4 hours of machine and
2 hours of crafisman time, The company has a
maximum of 56 hours of machine time and 48

hours of craftsman time.
a. Taking X to represent the number of canoes
and y to represent the number of nets, write

down two inequalities in X and p n addition
to x>0 and y>0 that satisfy the above

information.

b. Using a scale of 2cm to represent 5 units on
both axes, draw graphs to show the region
represented by the four inequalities by
shading the unwanted region.

¢. Using the graphs, find the number of canoes
and the company can work if it works in full
capacity. [2018 PII #20]

17. A farmer wants to buy mango and guava

seedlings. A mango seedling costs K600 and a

guava scedling costs K300. He has K90 000 to

spend for the seedlings. He wants to buy up to 200

seedlings and at least 60 of each type of seedlings.

a. If x represents the number of mango seedling
and v represents the number of guava seedling,
write down the three inequalities that satisfy
the given information 1n addition to
x+y<200.

b. Using a scale of 2 ¢m to 50 units, on same axes,
draw graphs on to show the fegion bounded by
the four inequalities, shade the unwanted
region.

¢. Using the graphs, find the number of each type
of seedlings that the farmer should buy to have

the maximum number of seedlings at the
lowest cost. [2019 PII #9]
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[2063 PII #7b] :
x represents the aumber of 30 passenger buses

used.
y represents the number of 15 passenger buses.

i, Numiber of peopie that can be transported by 30-
passenger buses = 30x
Number of people that can be transported by 15-
passenger buses = 15y
Since the total number of passengers to be
transported all by buses is to be more than 120,
then: .

30x + 15y > 120

2x+y>8 (divide each term by 15)

ii. Only three 30-passenger buses are available
ax<3

Only nine 30-passenger buses are available

&y <9

Total amount of money needed fo run 30-
passenger buses used each day = K3000x
Total amount of money needed to run 15-
passenger buses used each day = K1000y
Since the company must spend less that K12000
to run all the buses then

3000x + 1000y < 12000

3x+y<12 (divide both sides by 1000)

~the three inequalities are. o '

x =3

y<9

3x+y<l12

iii. For 2x -+ y > 8-as an equation is y=8-2x
Table of values:
X 0 4

g 0

¥
We draw a dotted line (since “>>} and shade

below the line.

For x < 3, we draw solid linex = 3 and shade the
right side.

For y <9, we draw solid line y-= 9 and shade the
upper side.

For 3x +y < 12, we draw liney = 12 - 3x.

Tabie of values:
X 0 4 T
Y 12 ¢

Wo draw 2 dotted line (since “<”) and shade
-gbove the line.

SOLUTIONS

-2
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[2004 PII #10D]

i x = bottles of cooking oil
v = tablets of soap
Ihequality on money avaifable.

1500+ G0y = 1500

Expendit&;m:h¢

Expenditure ol
cooking oil: sinee | | of soap: since each He can spend.all
each bottle K150, | | soap is K69. the money of less.

e 5x+2p<50 (divide each term by 30)

Inequality on the expenditure on cooking oil
shoutd be K300 more than the expenditure spent

on soap:

150% — 60y = 300

L/

Money spent on-cooing oil you want to spé
minus money spent o1 S0p. cooking oil by :
*more than" K3

e Sy-2y>10 (divide each term by 30)

Inequality on buying at least 5 tablets of soap:
. ¥ =5 )

~the three inequalities are;

Sx+ 2y <50
5x—-2p> 10
y=5
it Sx+ 2y =50
1 x -2 0
v 30 25
5x—-2y>10

X -2 0
¥ -10 -3
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y = 5.is the horizontal line that crosses the y-axis
ars

PEEEIEEHY

FNINEN/ FENIN, Yy # g
ViR i a s S PLEISS g

AT A

77
o i

AL

jii. Objective function=x +
we need need to maximize x +y

"From the graph, the feasible region has corners at
the following coordinates:

(4,5 (6,10); (8, 5)

~ Substitute the coardinates in the objective

function:
4,5)y.4+5=9
(6,10): 6+ 10=16
(8,5):8+5=13

16 is the greatest.
~When x=6 and y=10, the value of x+y is greatest.

[2605 PIL #9b]

x represents the number of minibuses

y represents the number of lories

i. Since 1 lorry requires 15m  of space, then y
lorries require 15y m”.

Since 1 minibus requires 10m? of space then x
minibuses require 10xm 2

With only 1400m * space available, then
10x + 15y < 1400 :
= 2x -+ 3y <280 (divide each term by 3)
» the inequality is 2x + 3y <280 ..._....(1)

The other given inequalities are }/ = X 5 and

y<ix

il. Table of values: 5
2x + 3y = 280 (when x=0 and when y=0) ‘
X ¢ 146

y 93 1o
Draw a solid line and shade above the line.

y = 2x (because of (0,0) we add any other point)
X 0 2
¥ 0 4
Draw a dosted line and shade above the line.

MSCE MODEL ANSWERS BY TOPIC

y= % (because of (0,-0) we add“an‘y other p_o'int)

X 0 2
y 0 1
Draw a solid line and shade below the linc_.

A A T A AT AT A AT A
R ALTLLRA
o E

L
L7
oS

il

N DA
iii. The maximum number of vehicles, x +y, is
found at the corner point of the feasible region;
(0,00=0+0=0

(80, 40) = 80 + 40 = 120
(35,70)=35+70=105

=~ The car park can accommodate a maximum
number of 120 vehicles - 80 minibuses and 40
lotries.

\

2007 PI #17)
The maximum value-of 5x —4y +8 is onec of the
corner points.
Corner Value when we substitute x andy
Pomt in 5x—5y+8
(x7)

5(3)—4(5)+8=15-20+8=3
5()-4(3)+8=5~15+8=1
5(4)-4(1)+8=20-4+8=24

(.5)
(13)
(4)

*.". The maximum value is 24.

[2006 PIIL #9b]

x represents the number of sheep and y represents
the number of goats. ' '

i. Each sheep cost K5,000 each and each goat cost
K2,000

» Total amount of money to be spent on buying
sheep = 5000x '

"Total amount of money to be spent on buying
goats = 2000y
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Since the farmer has an K50000 to be spent then,
5000x + 2000y < 50000
5%+ 2y <50 (divide each term by 1000)
The farmer intends to spend at least K10000 more
on the sheep than on the goats then,
5000x — 2000y > 10000
5x—2y>10  (divide each term by 1000)
~the two inequalities are as follows:
. 5x+ 2y <50
2.5x-2y=10
ii. x = 0 is the y-axis

y =-0.is the x-axis

Sx + 2y =50
X 0 6 10
v 25 110 {0
S5x-—-2p=10
X 0 2 4
Y. 500 5

il Fid 14 L STy

iii. Objective function =x+y

We need to maximize the objective function
subject to:

Coordinates of the corner points arer

(2, 0), (10, 0).and (6, 10).

Substitute the coordinates in the objective
function

Corner Point. (x, ) Profit made:
X+ )

(2,0) 2+0=2

(10, 0) 10+0=10

(6, 10) 6+10=16

Since 16 is the maximum - the farmer should buy
6 sheep and 10 goats.

SOLUTIONS

6.

MSCE MODEL ANSWERS BY TOPIC
[2007 PII #12] S
Let x represent mefres of low quality cloth
Let v represent metres of high quality cloth
i Since the businessman wants to buy at most

1000 meters of cloth, then x + ¥ < 1000.

The total money to be spent on low quality cloth is
200x while on high quality cloth 1s 400y. Since the
businessman intends to spend at Ieast a total sum of

80000, then:
200x + 400y > 80000 (divide each term by 200)

x+2y =400

-, the two other inequalities are:
@) x+y <1000

(iyx+ 2y = 400

in addition to x 2 0; y 2 0

ii. The graph
x+y=1000 ory=1000-x

X 0 100 1000
y 1000 900 0
1
x4+2y=400 or y :200-~2~x
X 0 200 400 |
y 200 100 0 |

3

s
iii. The business will make a profit of K10/metre
on cheaper cloth and K2(/metre on expensive
cloth
- Total profit to be realized from cheaper cloth is
K 10x while total profit to be realized from
expensive cloth is K20y.

— The objective function =10x-+20y
The values for maximum profit will be found on
the corner points. Coordinates of the corner points

arc:
(0, 1000) :( 0,200) :( 400,0) ;( 1000, 0).

PRI g o 1] '
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Corner Point Profit made:

(x,¥) 10x+20y

(0, 200) 10(0)+20(200)= K4000

(400, By }()(400)+20(0)=.K4000

(1000, 0) 10(1000}-]—20(0):'1(1'0,000

(0, 1000) 10(0)+20(1000)=K20,000
The maximum is K20,000.
. The bussinessroan must buy 1000 metres of high quality cloth

and nose (0) of low guality ¢loth in order to maximize profits

{2008 P2 #10b]
x represents hectares uses to plant groundnuts

y represents hectares used to plant maize

i,

i From the graph, when groundnuts, xis 10,
o Total costs of planting maize =K300y the largest y-coordinate is 30. .. The maximum number
oTotal costs of planting groundnuts =K900x of maize hectares is 30
since Mrs Mlimi has only K18000 for planting costs,
then, 900x+7300y < 18000 8. [2010 PIX #11b]
3x+y 560 (divide each term by 300) I
«Total number of laboures required for maize =3y . .
eTota! number of labourers rcquifed for groundnuts = éx The f0u1_' inequalities
Since Mrs Mlimi hired 60 labouress, then, ;.;' represents number of skirts.
6x + 3y = 60 (labourers can be more)
.. y represents number of blouses
2x+y220 (divide each term by 3)
.. The two inequalities are She would like to buy at least 4 skirts and 2 blouses
(1) 3x+y <60 X2 A (i)
(2) 2x+y=20
Andy 2 2. (i)

il. Graph )
x = 0 is the x-intercept Total costs of skirts = 600x
y = 0 is the p-intercept Total cost of blouses = 300y
3x + y = 60 crosses the x-axis af (20,0)-and the y-axis af (60,0) Mala has K6000 to spend

2x + y = 20 crosses the x-axis 2t (10,0) and the y- axis at 20,0
<> 600x + 300y < 6000

600x 300y 6000
+ — =<

300 300 300
s 2x 4y < 20..........(iii)
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spend at least K1200 more on skirts than on blouses

& 600x ~300y 21200

SOLUTIONS
9.

[2011 PII #9b]

MSCE MODEL ANSWERS BY TOPIC

3 Let x be number of packets of sweels

Let y represent number of packets of biscuits -

600x- 300y N 1200

300 300 300 Item Amount | Cost | Profit

L2x— ¥ Z 4.(11’) sweels x 40 10

The four inequalities are; biscuits | V' 80 15

PR SN ) Total | 10 K600 .
o Equations

yz 2........_._:_-(11) 2 0

234 Y < 20 (30E) y22 (i)

2x—y 24(zv) x4y<i0 (iii)

(i1} To draw the graph of these inequalities;
The boundary lines are, |
PV SRR ()

25+ 3 = 20uressrrenneens (T7)
i—y= 4(1v)

Table of values for 2x+y =20
b x 0 10 '

y 20 0

Table of values for 2x—y=4
F 0 2

by -4 0
Plotting these graphs:

e i oo
e A

T T A
R ah N S e Ty
e ]
L O TR

o

40x +380y < 600 (v)
x+2y <15 (dividing throughout by 40)

ii. Graph

i

i

21

HE

et

i Q; ;_~;

iij. Catculating maximum profit:

Corner Point Profit made =
(x,¥) 10x + 15y

(2,2) 1002) +15(2) =50
(2,6) L0(2) +15(6) =110
(5.5 10(5) +15(5) =125
8,2) 10(8) #15(2) =110

of biscuits to make

a maximum profit

T The vendor should buy 5 packets. of sweetsand 5 packets

10, [2012 P2 #10D]
Let x represent the number axes
SRR _ FRALRRELS Let y represent the number of hoes
Corner Point Total i. i. Inequalities formed are
Ej’ ;3 jf;g (1) Atleast 3 axes =X =3
9.2 012=11 (2) Atleast> ho:es:> yzs
(6, 8) 6+8=14 (3) K5000 for axes & hoes at K500 and K200

can buy is 14.

The maximum number of skirts and blouses she

respectively
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= 500x+ 200y <5000 T Z
Y X Q. 10 S
5x+2y$50 3 75 0 .' =
(4} Spend more on axes than hoes by not more than _ '. _. _. ik
K1000 =
= 500x-200y<1000 | * [0 12 e
-5 0 ;
S5x—2y <10 4 it
. 8
= i,
e The maximum number of fish she can by is found
E = at one of the corner points:
== Corner Point Number of fish
e (3,3) 3+3=6
e O (3,28) 3+28=31
fii NN (30, 10) 30+10=40
3 T \ (30,3) 30+3=33
RN :\ \;% i Z} Therefore the maximum number of fish she can
SHRNANWY q RN buy is 40.

fit. From the graph, the maximum number of hoes

the farmer would buy if she bought 4 axes is 15  12. [2014 PII#11bj
i.

The three inequalities are;
0.3x+0.2y < 6 we multiply throngh by 10

hoes.

11. [2013 P2 #9b]
- L

Let xrepresent number of micheni 3x+2y<60

Let yrepresent number of chambo x=24

She plans to buy at least 3 of each type of fish: y=0

1) xx3

(i) y<3 ii.

She plans to buy not more thar 30 michieni: For3x+2y < 60, equation is:

(iv) x<30 3x42Y =60 . (i)

Micheni costs K100 each = total expenditure on Table of values: '

nticheni =100x x 0 20
¥ 30 0

Chambo cost K150 each => total expenditure on
chambo =150y
She has K4,500 => 100x+150y < 4500

Divide by -50:

We plot a line passing thrbugh ('0,30). and (20,0)

and shade above the Iine.

(i) 2v+3y <90 Forx 4, the line is: x = 4....ccovernrcens (i)
Table of values for 2x +3y = 90 We shade the left side of the line.

. 0 45 For y > 0, the equation is: y = 0..............(ifi)
¥ 30 0 We shade below the line.
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: g a L] 7 / ' ' " ) 40 -
3 : ¥ 60 10

x4 =50 cccnin (iv)

x 0 50

¥ 50 |0

Below is the ploited graph:

‘__""::Q
- =
i = A/
. The maximum amount of lemon that can be 7_5: _ _% /
‘ used are found at the highest v value in feasible region. B / ;
. the maximum number of lemons is 24. : it
3 ?j:ZEEZE Jise e : %
13. {2017 P11 #8b} e
i il
The inequalities are Hi kil i
The school would like to buy at least 10 steel beds -
and 20 wooden beds: . The maxinmum number of steel beds is the maximuin
mx 210 (i) value of x onthe feasible region:
_ The maximum value of xis at poini.(27, 20)
Y2 2o (ﬁ) . The maximum number of steel beds is =27 beds

The school would like to buy not more than 50 beds 14, [2015 PIX #10b]

v x4+ y <50, (iii) L

Total expenditure on s teel beds = K24000x Let x represent number of three bedroom house

Total expenditure on woo den beds = K16000y Let v represent number-of four bedroom house

& 24000x + 16000y < 960000 The sehool decided to build atleast 10 three bedroom house
24000x 16000y 960000 o2 W ()
+ < The school is ready to build at most 25 houses:
8000 8000 8000 _
| x+y<25....(i)

© 3% 42y €120 (V) .
it Total cost of three bedroom house = 8000000x
To represent these inequalities on a graph,

. ‘Total cost of four bedroom house = 12000000y
Boundary lines are;
x=10. .. (i) . & 8000000x + 12000000y < 216000000

P =20 (i) 80000002 12000000y 216000000
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15. [2016 PIJ #9b} .

243y < B i)

(1) The four equations are

The inequalities are; x 10 140
Xty €40 (i) =y 1400
> 1 ..
22z 100 (I ) x= 16, ieeiiienneee (H ) Naie thal we #se 20 here
. (ot 2 or small numbers)
. : . beranse of the scale af the
x4y <25..... (i) P26 (fiT) sty
: () >E T ()
: P L= Kcacivningeenennens iv x [0 [20
< X
2x—}3y_54 ........... (m) 2 v o 110
ii. ii. The plot is as follows: e
To plot the inequalities, turm them into equations
and shade the relevant sides. Qoo
‘Lurn the inequalities into equation to come up with boundary RS R e A ‘["‘:;”_’1‘;“]‘ ﬂ(

Tines

x =10 (i)

x+y= 25.‘....‘..(:'1')

: cavnes peit R
(16,8) .

X 0 25 ST :
y 25 0 e ":"- :
Zx + 3y = 5o, () ' ’ o iii.

x 0 27

The maximum number of hours can be found atthe

18 0

¥

3

6). In the feasible region, the maximum value of
¥ is 34. Thereforc, maximum number of hours the
person can spend in cleaning the house is 34 hours.

L (8040
The graph is pIOtt_Ed as follows: corner points: (16, 6), (16, 8), [—-f,-é—]and (34,

16. [2018 PII #20]
(i) The two inequalities |
Total number of machine time for canoe =2x
Total number of machine time for nets =4y
& 2x+4y <56 ‘
RIPRR, S YR I— ()

Total number of craftsman time for canoe = 6x

. Total number of craftsman time for nets =2

The maxiomm number of three bedroomed house 1s found Y
. &S b6x+2y <48

on the corners of the feasible reglon.

3+ Y <2 (if)
34 :
The comer points are: (16, 0}, [10, —], 21,4yand (25,0). s . .
P ) 3 ¢ ) The two additional inequalities are
The maxim.um valucof x is 25. x+2y< 28(1)
- The maximum number of three bedroom houses that ¢can be
built is 25. 3x4 Y E 2 (i
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(ii) To draw graphs change the inequalities into

equation to have boundary lines

PR | N (i)

Y=0ien S () x 10 |28

x+2y=28. (i 14 19

Bt P =2k XL O LS
X+y (v 22T

Develop table of values and plot the graphs

o L O AR A
Y I i T PR
T I H
R B R L
R L T FLM A L A0 ]
T IR
e e T I T
/ G )it L I
HHPIPEFITH I i
L i a2 #
e e
L
ety T N,
sy,

] 7

0.0)
AliE
iii. The maximum number of cénoé;, and nets exist
at one of the corner points: '

Corner point Number of canoes
and nets

(0, 0) 0+0=0

(0, 14) - 0+14=14

(4, 12) 4+12= 16

3,0 8+0=8§

Therefore, the maximum number of canoes and
nets the company can make in full capacity 1s 16.

[2019 PII #9]

a.The inequalities are below
X260, i (1)

Y260 eeerannns (i)

Total amount to spend on mange = 600x
Total amount to spend on guava =300y

&> 600x+ 300y < 90000
696sz}6‘61}?{9960. 0300
360, 360, 300,

223+ Y £ 3000 (iid)

MSCE MODEL ANSWERS BY TOPIC

b. To plot a graph;
Change the inequalities into
equations to have boundary lines

% =60 e (#) x |0 | 150
P60, e ) / y 30010
2+ 3 =300 0. (7) >0 T200
X4y =200 e (iv)eply 120010

Develop table of values and plot the graphs

s
T

il

Maximum number of seedlin_g exist at the corner
point:

}

}

P.

Comer Point | Cost=600x+300y

(60, 60) 600(60)+300{60)
=K 54,000

(60, 140) 600(60)+300(140)
=K 78,000

(100, 100) 600(100)+300(100)
=K90,000

(120, 60) 600(120)+300(60)
=K 90,000

At lowest cost the farmer can use K54,000. Thus
buying 60 mango seedlings and 00 guava
seedlings.
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TONE

CH__SC_ - .
MENSURATIONT

fSURFACE AREA AN] D VOLU ME OF S'DLIDQ

1 — Slant Height

Chapter Highlights
In this section, we will selve problems on Vohume = & base area x  height
. - - 3 l

mensuration, The main focus will be on 3-D shapes Surfice Arcam et 1
. . . Cinsat on Lhe Dollom

such as cubes, cuboids, cylinders, pyranuds, cones, CYLINDER \/

spheres and prisms. ' et of ton ead = 1

M ™ ea of top end = nr

I'o solve these problems you need to be familiar

with formulas for surface area and volumes of 3-D

shapes: The diagrams below show some important — Curved Susfice Areivs 2nrh

concepts in the discussion of 3D shapes.

PYRAMID
Tace
Nole: a cyclinder could be closed or both sides,
one side or neitber of the sides. When finding total
surface aren of a cylinder, add area of the curved surfuce
with the area of the baltom and top if it axists,
- Vettox
Height Tatal suface aren
of a eylinder closed= 3qf 4 1(]1_,.?]
a1 both ends /-—o -\
Area of curved surfiice )
Area of 2 elosed ends
Eagwr — a1 flat surfiice vp a 30 shape, TFata] suface ares s
N of a ¢ylinder closed = 2mh + 77
Verlioes - o comer where two of Faone fwes mest, -
E : on ane end
Volome of & eylinder = ik
PRISM
i
5
[
o Ly
-"’"’
e
-~
3 h
YVolime = §

Surface Area = G5

Where & i3 the length of all sides .
Volume = Area of cross-section x Height

CUBOID \plwine = % bt

/ Remark: A prism could have varigus shapes, These are all the
A fipures with & unfoom thickness aloug a certain height e.g. -
cylinder, Idangular prism, ete.

SPHERE HEMISPIIERE

W
l
Total Surface Area = 2(w + [} + wh)
Volume = {wh

Volume = % w’

4
Yolume = 2,7
sme e Surface Area = 3nr”

L

Sucface Areg = 4nr‘,'
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Figure } shows a rectangular box with an open top.
The box measures 6em long, 7% cim wide and X ¢

high.

&cm
Given that the total outer surface area of the box is
108 cm?. Form an equation in -x and show that it

simplifies to ¥ +6x-27=0.
[2603 PP 1 #21]

Figure 2 represenis a solid block made fr'o.m arnght
cone and a hemisphere 1op. The radius of the
hemisphere OB=3.5cm and angle ACB=60°

Caiculate the surface arca of the block. (Curved
surface area of a come= g1l , surface area of a

sphere=4zr*. Take 7 = 24y, [2003 PIX#10b)

Figure 3 shows a triangular prism, int which BC=
3em  EF= 6em  and angle ABC=90°.

Calculate the volume of the prism. [2004 P1 #21]

QUESTIONS

4.

6.

10.

MSCE MODEL ANSWERS BY TOPIC

A metaltic sphere of volume 770 cm’is melted and

made into.a solid cylinder of length Sci. Calculate
the radius of the cylinder. (take 7 = 224
[2005 P1I #5a]

A cuboid-is 76cm long, 50cm wide and 40cm high.

(alculate the volume of the cuboid.
[2006 P1 #3]

Caleulate the total surface area of solid hemisphere
of radius 21 cm.
(Area of a sphere = Arr® ; take = 2% ).

[2007 PI #18]

Figure 4 shows a cone placed on top of a cylinder.
The height of the cone is 10m and that a cylinder is
12m. The diameter of both cone and cylinder 18

Rcn.

12m

i BpYy et
Calculate the total volume of the shape to two

1
decimal places. (Volume of a cone :E zrth, take

z=3.14). {2008 P1 #10a]
A cylindrical metal bar whose volume is 594cm’®
is melted and cast into a sphere. Assuming no loss
of metal, calculate the radius of the sphere, leaving
your answer correct to 2 decimal places. (Volume

of a sphere =-—§;rr3,”l“akc'fr =3.142)
12008 P1 #15]

A right conc with radius 8cm is 13cm high

Calculate the total surface arca of the cone. {take
#=3.14). [2010 P! #16a]

A pond 12min diameter, has a shape of hemisphere
and is full of water. The pond is emptied, and all
water poured nto a cylindrical tank of radius Sm.
Assutning there is no loss of water, calculate the
height of water in the tank.‘ (Volume of sphere=

4 wr’ ). (2011 PT #19}
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MENSURATION {

. Figure 5 shows a solid cone of base radius OC =
7em and the slant height AC=21cm.

4

2lem

0 dom - C
e

Calculate the total surface area of the cone.
{(Curved  surface Area of  cone

22
mrl, take 7 = =) [2012 P1 #20]

. A pyramid has a volume of 62.4m’”. If its basc is

a square of side6¢m |, find the height.
[2013 P2 #5b}

. Figure 6 is a diagram of a cylindrical flask of
radius Sem and height 25 c¢m, which has
hemispherical cup. '

N Calculate ‘the total
[ surface area of the
24em flask. ('Tuke =314 amd

surfice nrea of the a sphere =amr )

{2014 P1 #19]

Tipe B

. The volume of a cone is 4950 cm’ . If the height of

the cone is 21 em, find its radius.
22 s
Taker = —and volume =lyz roh .
7 3
[2015 PI #12]

. Figure 7 is a prism with a triangular cross section.
Angle ABC =90°, BE=20cm, BA = 6 cm and
BC=8cm.

Calculate the tota! surface
area of the prism.

{2016 PI #20]

QUESTIONS

MS5CE MODEL ANSWERS BY TOPIC

16. ‘A metal cone whose volume is 1188cm? is recast
into a sphere, assuming that there is no loss of
metal, calculate the radius of the sphere, giving
your answer cotrect to three significant figures.
(Take 7=3.14 "and volume of a sphere =

L), [2017 PI #19]

17. Figure 8 shows a cylindrical metal with a
cylindrical hole. The radius (R) of the cylinder
metal is 14 cinand the radiuvs (r) of its hole is 3 cm.

/

-

=
-

L I

..
e e

e §m--9

3

SR, S

{
|
s
|
]
|
r
|
1

W

If both have a height of 10 cm, calculate the volume
of the material of the metal, giving your answer
correct to two decimal places.

(Take 7 =3.142). [2018 P1 #18]

18. Figure 9 is a diagram of a drinking trough for

" — 7
and it is open at the
top. The diameter of

the trough 1528 cin

while the height of 20em
the cytinder and
trough are 20cm and T J &
10 em respectively. ‘{‘\‘*'=-—-—m«- f
N\ / 16 em

If the trough was painted outside only, calculate
the total surface area that was painted. (Take
2 and area of curved surface of cone = 7/

==
where { 1is slant height. [2019 PI #15]

The volume of a cone is 462 cm’. If the height of

the cone is 9 ¢m, find the radius of the base.
f2020 Mock PI #11]

19,
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(2003 PP 1 #21] 3.
Since the rectangular box is open on 0P, it has

5 faces.

Arca of ABCD = Area of ABGH Opposite sides
Area of CAF = Arca of ABGH of & cuboid.
Total surface area = area of 5 faces

= 2(Area of ABCD)+ 2(Area of CDFE)
+Area of ADFH

=2(6 x X) + 2(2x x %) + 2x % 6

= 2(6x) +2(2x") +12x

= 12x + 4x* +12x(like terms together)

= 4x° + 24x

Total outter surface area= 108cm’ (given) 4
o 4yt +24x =108 => 4x” +24x 108 =0
Dividing each term by 4:
4x* N 24x 108 0
4 4 4 4
s+ 6x =27 =0
[2003 PII #10b]
OF =3.5¢cm
AB=3.5x2="Tcm {(diameter)
CA=CB (right cone)
2. £LCAB=ZCBA (/s opposite equal sides)
Since ZACB=60", then £CAB= 1802’ 60 >
= JCAB=60"
- AACBis anequilateral A = all sides=7cm
=I=Tcm
Area=cone curved surface+area of hemispliere
=grl+ 278 6.

=%§><3.5><.7+2><%3><(3_5)2

=T7cm’ +TTem*

- lotal surface area of the block'is 154cm*

To buy or place an order for this book, kindly
¢call or whatsapp 0995822298 or 0887616933,
To. order in bulk, email:

mscemodelmath@email.com.

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

(2004 PI #21]

Vohume = Cross-section area x height -
Height of prism =6cm
Cross-section area = Area of triangle ABC

= %basexheight

1 5
= E %« 3cmx dem=6em”

— Volume=6cm® x 6¢im = 36cn°

- Volume of the prism is 36cn”.

then volume of a cylinder =volume of a sphere .
Volume of sphere =770cm’ (given)
Volume of cylinder= 71k

— zrrh =770

= %2— x % 5 = 770 (make 1 subject)

770x7
=
22 x5
-, the radius of the cylinder is 7¢m

:-I‘:m:ﬂ':?

[2006 P1 #3]
Volume = length * width xheight
=76 x 50 x 40
=152, 000 cm”’
152000

1000

= 152/itres

[2007 P #18]
Surface area of solid hemisphere

=Area of hemisphere + Area of bottom circle
=271+’
= 37zr

:3x.-2~%><212
7

=Ox 22 x21
= 4158¢mi’
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MENSURATION |

[2008 P1#10a]
Volume of figure

= cylinder volume +¢one volume
8m
raduus '—'--—3—* =4

Volume of cylinder =71’}
=3.14x(4) x12
= 602.88m°

Volume of cone :-;—72'7'2']‘!
= -;-><3.14><(4)2 x10

=%x3.14x16><10

5024

=

3

5024
It

Volume of figure = 602.88m” +

=770.35m° (to2d.p)

SOLUTIONS

{2008 P1 #15]
since the volume of the molten cylindrical

metal bar and cast into a sphere, then

Volume of cylinder = Volume of a sphere

Volume of cylinder = 594 cm®  (given)

4 .
Volume of a sphere = 3 zr’  (given)

4 5 3
:>§m =594 cm

4
§x3.l42'xr3 =594
I 594 %3
4x3.142
s 1782
12.568

1782 3
re= ‘3/ cm
[12.568
r=521cm (to 2 decimal places)
. the radins of the sphere 15 5.12 cm

MSCE MODEL ANSWERS BY TOPIC.

t

9. [2010 PII #10a]

r=8cm, m=3.14, h=15cm,slant height =1

P=p+i
[=415%+8
= J255 + 64

=289

f=17cm

15¢cim

A o P

[

Total surface Area = zr* + zrl
=3.14x8° +3.14x8x17

= 628cm’

10. [2011 PY #19]

Volume of sphere mgm‘ﬁ‘

_ 2
Volume of hemjsphere=§-m-3

. . . 2
Since diameter=12cam, radius =I—_2”—? = (11

volume of water in hemisphere

m§><3.14>(6>~c6><6

= 452.16m"
volume of cyclinder =212A
Since hemesphere volume is poured info

cylinder
= 7r*h = 452.16m°
452, . .
= h= 2] 6 (making % subject)
zr .
=M—- = h=5.76m
3. 14x5x%5

.. the height of the water tank is 5.76m.
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MENSURATION I

11. [2012 P1#20]
Since the cone is solid,
Total surface arca = area of base -+ curved

surface area

Surface of a  base =7

:Ex’ix?
7

arca

=154cn?
curved surface area =771

E2»)('?)(21
7

= 462cm*
Total surface area =1 54cm® +462cm’
=616cm’

15. [2016 P #20]

12. [2013 P2 #5b]

Volume of pyramid = %base area X i

_ 3{votume of pyramid)
base area

Base area (square) = 6mx 6m

=36m"

3(62.4) _187.2

T 36 36

- height=5.2m

h

= h

13. [2014 P1#19]
qurface area of hemisphere = 27+
surface area of cylinder = 2zrh + 71

Surface area= areaof  + area of

of flask hemisphere

cylinder
= ogrh+art + 27t
= 27rh 43717
= 2(3.14)(5)(25) + 33.10)(5)°
=785+235.5
=1020.5cm’

{2015 PX #131
Volume of the cone=4950cm’

i4.

height of the cone=21¢m
Vo= %ﬂ'?‘zh (substitute values to find radius)

4950 = 1 xg-% < 21% 1
3 7

MSCE MODEL ANSWERS BY TOPIC

4950 =22r"

25rt 4950

o 22

r* =225

Jit =225

F=15

- The radius of the cone is 15cm

16.

Total surface area= sum of areas of all the faces
Area ABC=Area DEF (cross section)

Total surface area=2(area ABC) + Area BCFE

+Area ABED + Area ACFD
In AABC
AC=+6% +8 (pythagoras theorem)
AC =+100 = AC =10
Area of AABC = %x basex height
= l x6x8
2
= 24cm’
Total surface area = 2(24) +(20x 8)
= +(20% 6)+ (10 % 20)
—48 + 208 +120+ 200
= 576cm’

[2017 PI #19]

Volume of sphere = 1188em’ (given)

Volume of cone = Volume of sphere (since no metalis lost)
4 .
= -é-'m."‘ =1188¢m’

Azt =1188x3=3564

o 3564 3564 _ 3564
Axr  4x3.14 1256
73 =283.7580
— 7 =2/283.7580
F=6.5713

r=6.57 (to 3 sig. fig
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17, [2018 P1 #18]
Volume of material of metal used
= Volume of cylinder with radius R — Volume
of ¢ylinder radius r

=aR*h—nrh

=3.142(14)" (10) - 3.142(3)" (10)

=3.142(196)(10) - 3.142(9)(10)
=6158.32—282.78
= 5875.54cm’

18, [2019 PI #15]

Total Surface Area=SA of Cylinder+SA of Cone
SA of Cylinder=2zrh

xe—z’}%xl4x20

=88 x 20
=1,760cm”
Curved SA of Cone=mr!

=.§-2~><14x_10
7

=44%x10

= 440cm*

Total Surface Area=1, 760 + 440
= 2, 200cm?

19. [2020 Mock P1 #11]
Volume of a Cone = +tbase area xheight

V=inrh
462 =xEZxr*
462x 7 = 661"
rt =49

¥ =+/49
r="Tcm
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MENSURATION i

. (THREE-DIMENSIONAL GEOMETRY)

Chapter Highlights

The problems in this chapter focus on calculating
angles between two lines, two planes and angles
between planes and lines in 3D shapes. We will
also encounter problems that require us to use
trigonometry to calculate the lengths of the sides of
3D shapes.

Note: The angle between a line and a plane is the
angle between the line and its projection onto the
plane. The projection of a linc on a plane is created
by rewriting the line on the plane as if it is & shadow
created by a lamp directly illuminating the line
perpendicular to the plane.

H Ie;

A

Angle between line 4G and plane ABCD

h J
Prajection of A on plane 4BCD

Important Definitions:

Vertex - A point where two or more lines meet. A,
B,C,D,E,F,Gand Hare vertiees.

Edge - a line where two faces.of a 3D figure meet
e.g. AB, BF, FG, HG, etc.

Face — is a flat surface that make up the outside of
the shape. e.g. ABFE, EFGH and FBCG.

Plane - is a flat 2D surface that cxtends in all
directions. e.g. ABCD, EFGH, AGC.

Figure 1 is a prism with a cT0sS section of an
equilateral triangle PQR. PRST, PQVT and
QRSV are rectangles, guch that RS=12Zcm,
QP=6cm and X is midpoint of QR.

QUESTIONS

cross-section

MSCE MODEL ANSWERS BY TOPIC

» S T

ben
1% X M]

i 12cm
Caleulate:

i, The length of TX giving your answer {0
correct 2 decimal places.

ii.  Theanglebetween TX and the base QRSVY
giving your amswer to correct 2 decimal
places. [2004 PTI #12b]

Figure 2 shows a right cone whose vertical angle

BAC=116°, the diameter of its base BC={76mm

and AX is the height.

4

Xp—y T
T T E—
[2005 P1#23]

B

Caleulate the length of AX.

Figure 3 shows a wooden prism with a triangular
ABC. BE=20cm,

AB=BC=AC=6cm, ACFD, BCFE and ADEB are
rectangles.

Calculate angle DCE. [2006 PII #10b]

Figure 4 shows a water tank with rectangular
faces. AB=8m BC=5m and CG=3m.

E e £ S

gl
“ 8nt B
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MENSURATION 1l

QUESTIONS
Calculate:
i.  The length of AG leaving your answer in its
simplest surd form,
ii.  The angle which AG makes with the plane
ABCD. [2007 PII #10b)

~ Figure 5 shows a rectangular based right pyramid
FTGHIJ with GH=10cm, HI=7cm

If the height of the pyramid is 13¢cm, calcuiate the

angle between FHI and the basc.
[2010 P1 #18]

Figure 6 shows a cuboid which is 2.3m long, Im
wide and 1,3m high,

e H
s b E
'8
i
%
'11 F
Calculate:

The length EB.
The angle between EB and the base of the cuboid.

(giving your answer correct to | decimal place in
both cases) [2011 PHL #5b]

. InFigure7, PQRS is a rectangle, angle TSR =36°
»angle SRT= angle TRQ=90", PQ=15m and PS
= 8m.

1 () ¢4

Calculate:
i. The length of TR

ii, The angle between PT and the rectangle

PQRS, giving your answer correct to one
decimal place. [2012 P1Y #8b}

Figure 8 shows a prism ABCDEF, 5m long , with
a triangular cross-section, AB = AC = 3m and BC

= 4om.

] o

k) s : I
Fint \

Calculate the:

i Length of BE
ii. Angle between line ED and plane BCDF

giving your answer correct to the nearest
degree. [2014 PH #10b]

Figure 9 is a cuboid which is 7 cm long, 2em
wide and 4cm high.,

£ G
/ /
¥ :/ f /// 4em
. ” {l.’
/ JA

Feom
Figure 4

Calculate the:

1. Length of AF..
1. Angle between EFGH and AFGB,

giving your answer correct to 2 decimal
places. '

[2015 PII #9b]
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QUESTIONS

MENSURATION I

. Figure 11 is-a squarc based pyramid PABCD. T is 13. Figure13isa wedge such that ABCi}, DCFE and.
the midpoint of the slant height PQ. ABFE arc rectangles.
P

A

If angle AQP=48" PC=5 m and AD=. 6m,

calculate the length ‘of AT, giving the answer
correct o 2 decimal places. [2016 PII #7b]

fCE =17 cm CF = 8§ cm BF= 10 c¢m, calculate

. Figure 9 shows a cube of sides 8 cm.
P Q the length of BE, giving the answer correct to 2
decimal places. [2019 PiI #4b]
5 . R
14. Figure 14 is a cylinder of height AC=10 cm
T v
P o
7y .,
w W
Calculate the angle, to the nearest degree, that RT
makes with the plane TUVW.
[2017 PIL #6b] .
If the volume of the cylinder is. 385 cm’, find the
2. Fi 5 <h - .4 ABC value of Angle ABC labeled @ to the nearest
. Hguare 12 shows a 1ig tpyl‘arnl B( DF on a degree- [2021 MOCkP]I #7')] ..

square base ABCD of side 10 cm.
F

& _
<—— l0em————>B

Calculate the height # of the pyramid to one
decimal place. [2018 PII #13]
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1

[2004 PII #12b] = ZACB =32
(i). In APQR, PQ = QR (equilateral triangle) AX bisects BC at X and AX 1 BC(right cone)
QR =6cm 2 AXC is a right angles A

XR =% QR =% (6cm) = 3cm (X is the
midpoint)
In APXR, PX*+XR®=PR> (Pythagoras
theorem)

PX*+ XR* = PR* (Pythagoras theorem)

=> PX* = PR® — XR* X
= PX*=6"-3=PX*=36-9
= PX*=27= PX =27
APQR=ATVS (APQR is cross section} 1

let M be the midpoint in VS in ATVS = XC==(176mm) = XC =88mm
= PX =TM ~.TM =~[27

We create right miangle 7XM
XM= RS (X and M are midpoﬂ
S XM = 12em. .

TX = TM + MX
X =122+ (AT

A

XC =%B’C (BX is diameter)

— tan3.2“:% -5 AX=88tan32"

- AX=54.98 ~ 55mm (10 nearest whole number)

Alternatively: AX is common
In As ABX and ACX LAXB=2AXC (botheq
to 90°)

BX = CX ( radii of 1

=122+ 27 circular base)
X o W LBAX=£CAX
= TX =13.08 (to 2decimal places) X g31$§§?$$ -~
) _11e° ., '
(ii). The projection of TX on base QRSV s line S LBAX =——=58
XM. .. The angle. TX makes with base QRSV X =1 (176) = vadius is ¥ diameter
is angle TXM in triangle TXM. }; -2 )g 76) =88 (radius is 7 diameter)
M 12
CoSf = —— = —= 3?3{ - -
X 171 T tan ZBAX
= 09174 ' -
_ 88mmztan58°::> AY = 88mm
0 = cos™ 12 AX tan 58°
V171, _ 88mim
£=23.41° (to two decimal places) 1.6003
~the angle between TX and base QRSV is =55mm  (io the nearest whole number)
23.41° ~the length of AX is 55mm -
(2005 P #23] 3. [2006 PII #10b]
Consider AABC

AB = AC (vight cone) . ABX is isoscles triangle
= LABC= LACB
180116

= ZACB =

261



MENSURATION Il SOLUTIONS MSCE MODEL ANSWERS BY TOPIC
We construct DC and EC. AC? = AB*+BC* (pythagoras theory)
' FD ¢ E 1 ) P
Rectangle ACFD and CBEF are equa AC:W:DAC: A5
(20cm by 6 cm) : J__ _
PC and EC are diagonals of the rectangles L AC =8I
- DC=EC D 20cm A In triangle AGC, G
. Jem
DC? = DA* + AC* ( PJ’*’PWN am
C
= DC? =207 +6° 4 -
DC? = 436 => DC = /436 fsm
- =430 = U= AG? = AC* +CG* (pythagoras theorent)
. — . ' : ¢ — 17 2 .
.EC"—‘\;I'436 (SEHCCDC—LC) :QA(;: (‘\/8—9) +32:;>AG:'\/8_9T§
= AG =+/98 = 4G =49%2
- AG=T2m

ii. The angle AG make with the plane ABCD is:
the angle between AG and its projection on
ABCD.

Thus we need to. find ZGAC

In ADEC
ot =d?+e*—2deCosC  (Cosine rule) i LCAC =
. \ _ ai -
o ¢ = (oms) + (Vo) —2 (e )(Vaze)eosc J‘
5 36 = 436 + 436 — 2(436)x Cos C s JGAC = tan” o=

89’
= LGAC =17.64
. The angle which AG makes with the plane ABC

= 36=872-872xCosC
— 36-872=—-872x Cos(
=5 ~836=—-872xCos(
_ 2836 _ CosC= £C = Cos™ 20 is 17.64
872 872 5. [2010 P1#18]
- /C=/DCE=16.52" o Create a midpoint be M on IH by bisecting it.
o Join M to the bottom of the height O

[2607 PII #10b} e Join FM
' o

] e |3 The angle between FHI and GHIJ=Angle FMO
i L
//"r J,/// /'-/_‘--“‘." ’ ] .
//’ e " But MO=—GH F
by e % 2
e i angie ]
g M){y:’: . J’M() — ”_Xl Ocnl interest
m B 2 13em
We draw line AG. The projection of AG on MO =53cm
plane ABCD is line AC. We then create right
angled A AGC. Tan £FMO=-~ @r o
Using triangle right angted A ABC, wefind AC adj
C
Sm i g 13
Tan /ZFMO=-—=2.6
A B 5

B

li
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—— hat!

ZFMQO =tan™ 2.6 sin LEBE — 1.3

ZFMO = 68.96° Vv7.98

£FMO = 69" (to the nearest degrees) ZEBF =sin™ —= => LEBF =274

. The angle between FHI and the base = 69° V7.98

- ~He angle between and the base = The angle EB makes with the base of cuboid is

6. [2011 PII #5b] 274",

i, To find EB, wc first draw line EB. The. _

projection of EB on plane ABCD is line BF. 7. [2012 P2 #8b)]

Draw line BF and create right angled A EBF. i. Since TRQ=90¢, then TR is a vertical pole.
E L ZTRS =90

ﬂ In rectangle SRQP, PQ=SR .. SR=15¢m
_ 1.3m T
B ' F

We need BF to find EB. So using A ABF, we

find BF. S E— 15m R
B - ™ TR . P ©
In ASTR, tan 36 :—Ig~:> TR =15tan36
Im
length of 7R =10.898
A 3 3m >F 2 IR =10.90cm (to 2dec. places)
BF? = AB*+ AF* (pythagoras theorem) i, The projection of TP on PQRS is PR. In A
' TPR, weare looking for ZTPR . To ﬁnd PR:
BF?=+\1"+2.3" = BD* =/1+1.69 In APR_Q _
BF =1+5.29 =PQ? +QR’ S
BF =6.2%m. PR2 —152 +§? P Tonmt Q
In AZEBF .a:i)}ove (ight angle at F) ~ PR=225 + 64 —>PR=/289 T
: 2
TR 2 "
= 18- (V629 ) +1.3 In ATPR . S = X
. TR 10.90
= LB =629+1.69 TanATPR—})—}E- EET
LB =798 Tan£ZTPR=0.6412
FB=2.824889 ZTPR =32.7°

S IB=28m
ii. The projection of EB on the base of cuboidis 8. [2014 P1 #10bj
line BF. Drawing line BF, we now have A EBF. -On rectangle ABFE, BE is the dlagonal

=>BE=V5"+3* ( pythagoras theorem)

aa

Sm
=J25+9 A —F
; =+/34 Im
The angle EB makes with the base of cuboid is — 583

the like angle EB makes with the projection BF.
Thus, LEBF given as:
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ii. To work out an angle between line ED and

plane BCDF thus angle BDE:

BD? = BC? +CD* (pythagoras theorem)
BD? =4*+5%

4m
JBD? =+/16425
D
BD=A/41 S
.. BD =64cm %3»:
B = -
Gim

by cosine rule:d” = &* +b” ~2ebcos D
@ +b —d”
2eb
(VA1) +3 -(34)
) 2x(/41)(+/34)

_ 41+9-34
2(/41)(3)
16

T eal

=0.4165
— /D= /BDE =cos 04165
ZBDE = 65.39° (to two decimal places)

cosD=

[2017 P11 #6b]

We draw line RT. The projection of RT on
plane TUVW is line TV. We then create fight
angled triangle RTV to find angle RTV.
However, we first sotve for TV.

TUVW is a square, (cube). In ATWYV,
TV? = TW? + WV*? (Pythagoras theorem).

TV =+/8% +8° T

LTV =128 cm ] v

Scm
InA RTV, we calculate angle RTV.

Tm(;:@ﬂ:ﬁ
Adi TV

11.

g R
Tanf = ———

. "128 8€m
Tan @ = 0.7071 2] Ty,
G=Tan" 07071 o
g =35.2644°

Thus, ZRTV=35%to the nearest degree)

Therefore, RT makes an angle of 35° with the
plane TUVW. .

. [2015 PTI #9b]

1. face HGCB= face EFDA (Cuboid)
= AD =2cm and FD =4cm

— AF? = EA® + EF*(Pythagoras theorem )

N R e
AF = m 4cmi

AF =20 )

L AF =4.47cm

ii. The angle between EFGH and AFGB is angle

between EF and AF, ZEFA . Let LZEFA=0
FA

tan G=—
EF

tan & =—
2cm
tan =2
0 =tan™'2=> 8 =63.4349°
— /EFA=63.43 (to 2 decimal places)
. The angle between EFGH and AFGB is
63.43°. (NB: same answer if you find ZHGRB)

[2016 PII #7b]
AD = DC = 6cm(square —base)
DQ:QC:%DC
DO =3cm
£ADQ =90° (angle of a square base)
- AADQ is a right angled triangle

' Q

Asm
D

A ram
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AQ? = AD* + DQ* ( Pythagoras theorem)

AQ? =6 +3° N
AQ* =36+9 Asm
AQ® =45 e
AQ=6.71cm
AQ =~ Tem(1sf)
In APCQ
PQ* = PC* —QC* ( Pythagoras theorem))
= 5% 3% P
=25-9
=16 Ir "
JPO* =6
PO =4cm Q7 3m C

PT= TQ =—;—PQ(AT bisector at T)

TQ=2cm o
We now use AATQ tofind AT :

A ?_/'QT

_ 2
i >
/43 48
'Q

We use Cosine rule to find AT=¢ (Nofe that we
have not been told that AT is perpendicular to
PO, hence Angle ATQ is not a right angle):
g =a’+1* —2atCos O
el p 2
g’ =(2)' +(V45) ~2(2x+/45)Cos 48
g =4+45-4+/45 % 0.6691
g° =49-17.9547
g* =31.0453
g =~/31.0453
qg=55718
o AT = 5.57(to 2decimal places)

12. [2018 PII #13]

13.

A
ACAB 1s night angled

.. CA=CB* + B4*
=+/10* +10?
=~/100+100

= /200

E is the midpoint of CA

10

10

o

CE= 1 C4
2

CE =% J300)

~200

2
ACEF is right angled

CF® = FE*+ CE’ (pythagoras)
%3
o' ="+ [ﬂj

2

200 F
81:h3+T:> 81=Ah*+50

h?=81-50 9 h
h=A31 /

h =5.5677 c E

h = 5.6¢cm (to one decimal place)

[2019 PII #4b|
B
@t
F Ean c

BC*+8 =10 (pythagoras) .
BC* =100-64
BC? =36

BC =36

BC =6em
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H
T
i

!"_]:
il
E J¥em C

BE* = BC* + EC” (pythagoras)
BE? =6* +17°

BE*=36+289 (from above)

BE* =325
BE =+/325

BE =18.02777
BE =18.03(to 2dp)

[2021 Mock PII #7b]

Use the given volume and height to find radius:

V = mrh
385 :-%x 2 x10
385%7 = 2208"

2695 = 220r”

2207 2695

E‘m - E - r=+/12.25
r?=12.25 : r=3.5

But diameter is twice radius so,
BC=2x35="7cm

Then using AABC, we find angled

. AC
Tan & :.-]3'—5 A
Tané’:%‘g
Tand =1.4286 10cm
g =tan”' 1.4286 _
g =55.01 B C

Hence, ZABC =55° (to the nearest degree)
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CUBIC GRAPHS

QUESTIONS

MSCE MODEL ANSWERS BY TOPIC

GRAPHS OF CUBIC FUNCTIONS -

Chapter Highlights

In this chapter, we will plot graphs of cubic
functions i.e. ¥ =ax® +bx” +cx +d where the
highest power of X is threc.

In solving the problems that follow, knowledge
on drawing graphs and solving equations.
graphically will be useful. Depending on the
nature of the problem, the ploited graphs will be
used to solve cubic equations or simultaneous
cubic and linear functions.

The solutions to simultaneous cubic and linear
equation will be found where the two graphs
mntersect.

To use our graph to solve an equation, we.

subtract the equation to be solved from our
graphed equation. We then plot the graph of the
resulting equation on the” same axis - the
solutions lies where the- graphs of the two
equations intersect.

The table below shows some wvalues for

equationy=x —2x —5x+6.  Copy and

complete the table.

Table: y= X =2x ~5x+6

Xi1-3 |-2|-11011]2 1314
Y| -24 8 014|018
ii. Using a scale of 2cm to represent ! unit on
the x-axis and 2cm to represent 5 units on the
y —axis. Draw the graph of

p=x —2x —5x+6,
iii. Use your graph fo solve the equation
x*—2xt ~5x+4=0

[2005 PII #12b]

Copy and complete the table of values for the
cquation v = x(x° —x—6)

X{-3 t-2]/-1j0}11 [2]13:4
YI[-18]0 06 0124
ii. Using the scale of 2cm to represent 1 unit on
the x-axis and 2em to represent Scm on the y-

axis, draw the graph of ¥ = x(x* —x—6)

3.

iii. Usc your graph to solv;a the equation
y=x(x"-x-6)+5=0
[2004 PII #8b]

‘Complete the table of values for the equation

p=%x —4x:
x -3 20110110 (23
y{-15 10 04-3 15

Using a scale of 2cm to represent 2 units on x-
axis and 2cm to represent 5 units on y-axis,

draw the graph of ¥ =x —4x .

“ Use the graph to solve the equation

1i.

s

iil,

X =Tx-6=0.
[2011 PII 11a]

The table below shows some values of X and
 for the equation y = x* —x* —6x.

X (-3 [21-116]1]2 |3} 4
Y 1-1810 0 -8 0| 24
complete the table of values

Using a scale of 2 cm to represent 1 unit on the
horizomntal axes and 2 cm to represent 5 units on
the wvertical axis, draw the graph of

y=x —x —06x.
Use your graph io solve the equation

¥ -x —4x+4=0., [2017 PII #9%]

The table befow shows some values of xand y

for the equation ¥ = 6x +x" —x°.

-llof1]213/[4
-24

X
Y

32
1810 0j{61]8

Complete the table of values.
Using a scale of 2 cm to represent | unit on the
horizontal axis and 2.cm to represent 5 units on

the wvertical axis, draw the graph of
y=6x+x"-x.
Use the graph to seclve the equation
yp=6x+x"~x -5=0.

(2016 PII #16b]

To buy or place an order for this book, kindly
call or whatsapp 0995822298 or 0887616933.
To order i} bulk, email:
mscemodelmath@gmail.com.
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6. Table 2. shows some values of X and y for "
the equation y=x’ —2x" —6x+3.

13 [21-110]1 12 |3 4

yi-24 6 |3]-4-9 11

i. Complete the table of values. _ _

ii. Using a scale of 2em to represent 1 unit on the
horizontal axis and 2 cm to represent 5 units on
the vertical axis, draw a graph of
y=x —2x" ~6x+3.

iii. Use your graph to solve the equation
¥ =2x* - Tx+5=0.

[2014 PII #8b}

7. Copy and complete the table of values for-the
equation y = (x+1)(x* + x—6)

-4 3 ]2]-170 11 {2 33

Yy |-18 |0 |4 6 -8 10 |24

ii. Using a scale of 2cm to represent I unit on
the x-axis and 2cm to represent 5 units on the y-
axis, draw the graph of y = (x + 1)(x* + x - 6)

iti, Use your graph to solve the simultaneous
equations;

y=x—4
y=x+2x*—5x-6
[2007 PII 8b]
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1. [2005 PI #12b]

L

Ifx = -2 then y = (-2)* ~2(-2)* ~5(-2) +6

=—-8—8+4+10+6
=0
Ifx =0, then y = (0)’ — 2(0)* - 5(0) + 6
=0-0-0+6
= & .
x | -3 2 0-1 {01112 13
y|-24 |0 [8 {6 [0 -4]0]]18
ii. Graph
T 1501 3 41
-~ ‘I1J ..
o
e 3 ﬂc =1TEED N ASLA 517
'l | ! X
/ - ;
t T J L ;
i l‘: i‘{-’ né ; _T:':'.
=2 : SRRy
. ; -’23 L ..
I "f"
= : o o S e
¥ =x° — %%~ 5x + 6 —» Graphed equation
Tp=xt—2 - 5x +4-~—»Eqguation to be solved.
y=0+0+0+2
Ay= 2

We then draw the graph of y = 2 on the same

axes as the graphof y=x —2x" —5x+6.
According to the graph, the intersections are at
x=-19,x=07orx=32,

ifx=2then y =22 ~(2)-6)- -

=2{(4-2-6)
=2(-4)

2. [2004 PII #8b]

i Given: y =x(x* —x~6)
if x =~1 then

y=[-1-17 ~(-1)-6]
y=-1{1+1-6)
y=-1(-4)

y=4

o
il.
y ; - :
o [ A i y
Ak
T,
20 -'
» T Hrswe A+
. 1 ] ]
4] )
g B
T Ali -,!L
i l[‘ _,‘_.I
T15
i : if e
o j F J
: i
r e oy & ot
1B Frorf2 DN S 2T I A T S G L T
. TEEE ] : REEES
: 5 . i oy,
ni 't 1 m;/
: /i g
H 1. Ly
| F 13
i l. ENL
E 15
i i i + pird
- H : H
T T 220 H
3 h ] ]
I T u
R :
s ST
) R
a A CET
e F: 340
b Ty - i i
s {-r :ES' } 7
111.

y = x(x* — x —6) becomes:

y=x —x*—6x

and x(x* —x —6) +5 = 0 becomes:
¥ —x"—6x+5=0

Subtracting the equations :

y= X —x"— 6x —CGraphed equation
~Q=x>_x* 6r+5 —»Equation to be
y=0+0 -5 solved
sy = -5 . .
We now plot the graph of y=-5 on the same axis
check graph above. According-to the graph, the
intersections are at x =-2.4, x=0.8or x =25

[2011 PIX 11a}

Ly=x'—4x
If x=-1, then
y=(-1)" —4(-1)



CUBIC GRAPHS
y=—1+4=3
When x = 2, then
y=(2) -4Q2)
y=8-8=0

B

ul-w

11.

ENE
B 3 10

ii.

p=x —4x
~(=x-Tx-6

y=0 +3x +6.

ay=3x+6

We then draw the graph of y=3x+ 6 on the

samc axes as the graph of y = ¥ —4x.

y=3x+6
x |0 |2 1
v l6 |0

According to the graph, the intersections are at
x=-2,x=-lorx=3
4, {2017 PIL #9b]

i
To complete the table,

whenx =—1; y= (-—1)3 - (-~1)2 ~6(-1)

y=4
whenx =1 y="1 ~1* ~6('l)

v =0
[f-s 2T-1joly j2 (3] 4
71810 | 4]0|-6]-810] 24]

SOLUTIONS

MSCE MODEL ANSWERS BY TOPIC

p=x —x* ~6x

~(O=x —x —4x+4)
y.-”—0+0—-2x*4

Ly=-2x—4

We then draw the graph of ¥ = ~2x -4 on the
same axis.
y=-2x- 4

x -2 10

v 1o |4

According to the graph, it intersection are at.

y=-2,x=1or x=2:

{2016 PYI #10b]

i. To complete the table, ¥ = 6x+x* —x

When x=—-1, Y= 6(—1) 4 (_1)2 —.(-—1)‘5

y=-—6+2
}?:—44

When x=3, 7= 6(-3)+(=3) = (-3
y=0,

x 1.3 -2

J’180—40680
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il (ii)

I et A R R

- (i) ¥ = 2x° —Tx+5=0
— . 2 . .3 . . i

Y= 6x +x"—x subtract 1t from the main equation
~(0=-5+6x+x~x") )

y=4+5+0 +0 +0 Y% —2x —6x+3

o= ~(0=x"—-2%x"-7x+5)
We draw the line y=-5. The solution, thus where p=x-2
two. equations intersect; "

X |0 |2 1

¥#-2.4, x=0.8 orx=2.5, 51510 ;

6. [2014 P1#8b]

y=x* =25 —6x+3 The pomts of intersection of y = x —2 with the main

i. Completing table of values: equation provides the solutions to

~when x=-2

};:x3_2x2_6x+3 ,\'3—2x:““7x+'5-1—“_0

y = (=2 —2(-2)* = 6(-2) +3 The points of intersection give solutions to the

y==8~8+12+3 o y=-1 cquation; x° —2x" —7x+5=0.

When x=3 Lx=-22, x=06, orx=3.5

y=() -2(3) ~6(3) +3 — '
=27-18-18+3
2723643 7. 2067 P11 8b]

=6 Ly=(x+1D(x*+x-6)

When x=-1], then,
y=[ED ][ D2+ (D) —6]

y =(0)(1-1-6)
y=0

x [3 |2]-1]0
v {2416

—_—
N
LS
ot

L
A
|
=]
1
=2
—
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The table of values of y = x — 4 is ‘given by

X |2 0 2

v 6 -4 |0

to the graph above, the two

i Accm:dmg '
eguations intersect at
Graph x=-3.5 x=-03, orx=1.8.
1 i i [
i 3 i
ed H 1:"““” i _.,\'ii (.41
204~
15
o
04—
5
e fraa e v e,
\‘L
=4 o =2 =N
i
Fd Y ——
7 )
.Y ¥ e,
e
- ;J' L 30 ] 2 T : il
7 !
7 - R
i ; t y ;
I if ! H i

ili. Using our graph to solve the simultaneous
equations;
y=x—4
y=x"+2x* -5x—6
We first expand y= (x+1)(x* + x~6)in
order to compare it with the given expanded
equation in question (iii) above:
y=(x+D(x"+x-6)

fl f
Using split and spread method,;
= x(x* + x—6)+1(x* +x—6)
= +x?—6x+x"+x—6
=x'+2x*-5x—6
We note that the given equation in (i)
y= x* +2x% —5x— 6 is the expanded version
of the equation y = (x + 1)(x% + x - 6).
Hence, draw the graph of y =x -4 on
the same axis as the graph
of y=x*+2x*-5x—6.
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