JCEMATHEMATICS OUESTIONS AND MODEL ANSWERS

2013 QUESTIONS

L. Simplify LSZ)‘”

(3 marks)
2. Simplify 3x~1(2x)?2

(3 marks)
3. Given that set P= {2,3},write down all the subsets of the set

(4 marks)

4. Infigure 1, AB is parallel to DFC and EBF is a straight line. Angle CBE=
104° and ABF= 40°,

A B

D W

7z

Calculate the angle BCF

(4 marks)

5. A class discussion group consists of Chisomo, Jala, Kaligo, Sentiya,
Sella,Bulla,Sofia, Kant and Sikenala. A student is chosen at random to make a
presentation. Find the probability that the student’s name starts with a letter S.

(3 marks)

6. Convert 1345 to base 3

(5 marks)

7. Given that in triangle ABC, angle ACB= 90°, AB= 7 cm and AC= 5 cm,
calculate the length of BC giving your answer correct to one decimal place.

(4 marks)

141
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8. The table below shows the values of x and y for the equation y

X

-3]0

)V

2

a. Complete the table of values for the equation y = 2 — x.

b. Using a scale of 2 em to represent 2 units on both axes, draw the graph of
y=2-nx.
(3 marks)
9. (a) Make t the subject of the formula m = % -C
(3 marks)
(b) Solve the equation x(x — 3) = 28
(5 marks)
10. Given the following sequence of numbers:12, 23, 34 ... Write
down the next two numbers of the sequence.
' (4 marks)

11. Figure 2 shows a quadrilateral ABCD.

2001 - 2022 MANEB PAST PAPERS

(2 marks)

Using D as a centre of enlargement and 2 as a scale factor, draw in the same
figure, an enlargement of quadrilateral

S ——
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(a) Solve the inequality 2p 17 « Gp - 2

, (3 marks)
(b) The exterior angle of a regular convex polygon is 4 times its exterior angle.
Given that the interior angle is y, calculate the number of sides of the

polygon.
, (5 marks)
12. (a) Factorise completely m* = m
(3 marks)
(b) Figure 3 shows a point A(2,1) on a grid
; 4
Given that AB = (_32), Using the same grid, draw AB
(4 marks)

13. (a) The electricity company charges a fixed amount of K1 041 per month and
each units costs K15.15. If a family used 200 units in a certain month,

calculate the bill which the family paid that month.
(3 marks)

e ——————— S
’ 143

| The wise learn together. | Downloaded for from CamScanner


https://kizitochikuni.com
https://kizitochikuni.com

1001 « 2033 MANED PAST PAPERS

() Coven the equation 2y oy [, find
(V- Intereept
() Gradient of the equation
(3 marks,

14 Figure 4 shows a diagram with arrow head both ends drawn on a graph paper
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a. In the same diagram, draw all the lines of symmetry for the diagram
(2 marks)
b. Write down the equation of the lines of symmetry drawn in 14.a.
(2 marks)
15. (a) Given that x = =3,y = —6 and z = 9, find the value ofx);——z

(3 marks)
(b) Team M scored the following goals:4, x, 1,5 in four consecutive matches.

Given that the mean score is 3, calculate the value of x.
(4 marks)
16. (a) Using a ruler and a pair of compasses only, construct in the same diagram:
(i) Triangle EFG in which EF = 8 ¢cm,FG = 7 cm and GE= 6 cm

(ii) A locus of points equidistant from EF and EG

— -4
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(iii) A point H on the locus such that EH= 10 ¢m

(5 marks)
(b) Measure and state the length of FH.
(1 mark)

17. Use logarithms to evaluate (2.01)3 and give your answer correct to significant
figures.

(4 marks)
18. Dziwa travelling by car left town A for town B 120 km away at 6:00 am at a
constant speed of 40 km/h. Bweza also travelling by car left town B at 6:30 am
for town A at a constant speed of 60km/h
a. Using a scale of 2 c¢m to represent 30 minutes on the horizontal axis and 2 cm
to represent 20 km on the vertical axis, draw on the same axes, graphs to show
the journeys of Dziwa and Bweza.
(6 marks)
b. Using your graphs, find the time at which the two cars met.
(1 mark)
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2013 SOLUTIONS

4-(~5)-13
-2
445-13

-2
9-13
-2
-4
-2

2

. METHOD

3x~1(2x)?
3xx71(2x)(2x)

3x x71 X 2x X 2x
3x2x2xx txxl xal
12x-—1+1+1

12x

. Set P={2,3}
The formula for subset is 2™ where n is number of elements in this case we have

2 elements
22 =4
Therefore the subsets are { }, {1}, {2} and {1,2}

4. METHOD

Let angle FBC = x,
BCP = v |
ABF= BFC = 40° (Alternate angles)
x; + 104° = 180° (Adjacent angles on straight line)
e ———— -
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x; = 180° = 104°

X, = 76°
In A BFC
I
. =
D

BFC+x; +y; = 180° (sum of triangle)
40° + 76° + y, = 180°
=y, = 180° — (40° + 76°)

= 180° - 116°
“y1 = 64°
# BCF =y, = 64°

5. METHOD

Total number of students:

Chisomo + Jala + Kaligo + Sentiya + Sella + Bulla + Sofia + Kant + Sikenala =
9

Students starts with S are Sofia, Sentiya, Sella and Sikenala = 4

P(S)=:

6. METHOD

1x52+3x5'+4x5°
=1%x25+154+4x1
=25+15+4

= 441

Convert it into base 3

B e
147
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3 |44]2

3 (142

3 14 |1

3 111
0

1345 in base 3 = 11223

7. METHOD
A

5cm Tem

(BC)? = (AB)? + (AC)?
(BC)? = (7 cm)? + (5 cm)?
= 49¢m? 4 25cm?
(BC)? = 74cm?
V(BC)? = V74cm?
BC =8.602 cm
BC = 8.6 cm (1 decimal place)

8. (a) To complete table of values

y=2-x
When x = -3
y=2-(-3)

148
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y=2+3
y:S

When x = 2
y=2-2
y=0
x |[-3|10] 2
y 51210

(b)
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‘ (
90 () To make t the subject m = i

m+c :
hx(m+c¢): "—, x b
bm + bc = t
St be 4+ bm
(b), x(x = 3) = 28

v =3x=28=0
(x=7(x=-4)=0
If (x=7)=0
wx="7
If(x+4)=0

wX =4

Eitherx = =4 0r 7

10. METHOD
12,23,34, ...

d=23-12o0r 34 - 23
d=11
34 + d = 4"term
4" term = 34 + 11
= 45
5" term = 45 + 11
= 56

The next two numbers are 45 and 56.
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11. METHOD

12. (a). 2p — 17 < 5p — 2
2p—5p<-2+17
-3p <15

When the coefficient which divides the inequality is negative, the inequality symbol

Changes direction

-3p _ 15
2Rl
-3 -3

p>-5

(b) Exterior angle = y
Interior angle = 4y

y + 4y = 180° (Adjacent angles)

5y = 180°

_____’—

arcd
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53 100

" » .*(‘n

160

milterior «

160 .
R & x 1 side

n = 10 sides

The polygon is decagon because it has 10 sides

13. (a) METHOD
To factorise completely
m? —m
m(m? - 1)
m[(m +1)(m - 1)]
m(m+1)(m-1)

(b) AB = (B) - (4)
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14. (a) K1 041/month

Cost/Unit K15.15

Total cost of units that month

K3 030
Bill = K3 030—K1 041 (fixed cost)

K15.15x 200

K1989

mx + ¢ where c is the

(b) (i) Arrange the equation in the form of y

y —intercept

And m is the gradient of the equation
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x -y=1
\ 2y |
Al 1
> ‘1 R ' -1
y=2x-1
~y =Intercept = —1

(1) Gradient of the equation = 2

(a) METHOD
=
[
li 4
- A
e - -
11
H

(b) The equations of lines of symmetry are y = 2.5 and x = 1.5

154
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15. (a) METHOD

xXy-z
X
_ =3(-6)-9
T =3
_ 189
=, &8
i o
T -3
=-=3
(b) METHOD
4,x,1,5
4+x+1+45
== 3
X+10
= =
x+10=3 x4
x+10=12
x=12-10
2=2

16. Sketch of the construction below

G
6cm
E F
8cm
|
} o BENSSSS
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CONSTRUCTION

N\ /
/
/
/
/
‘ . /
I
/ \
17. METHOD
Number | Standard form | Log
2.01 2.01 x 10° 0.3032
X3
8.121 | 8.121x10° | 0.9096
8.12 to significant figures
e — 4
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8. (a) METHOD
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(b). Meet at 6:45 am
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2014 QUESTIONS

I. Simplify 6(—=2) + 4(=5) + 40

(3 marks)
2. Factorise completely 28ef + 7em — mx — 4fx

(3 marks)
3. Solve the equation g -4=1

(3 marks)

4. In figure 1, AB is parallel to CFD and BFG is 2 straight line. Angle ABG= 20°,
angle DFH= 30° and angle GFH= x°

A — B
, 20° |
C > D
30°
G
H
Calculate the value of x° ‘
(4 marks)
5. Simplify 3220, — 3304, + 2034, leaving your answer in base 4
(3 marks)
6. Find the n'" term of the sequence 4,9,14,19, ....
(4 marks)
” .o 2X—-6y | x-3y ; - :
7. Simplify =—=+——>, leaving your answer in its simplest form
(4 marks)

e —. 1
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a. How long did the motorist rest on his journey?

b. Calculate the speed in km/h of the motorist between M and N

9. Table 1 is a-pictograph representing means of travel used by students at a certain

s | § 44

siyte | # # 4 4#4

car | 4

onfoot | § 444444

Key ’ represents 20 students

e
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a. Find the modal means of travel used by the students
(I ma

b. (i) calculate the total number of students at the school

(ii) If a student is picked at a random, calculate the probability that
student’s means of travel is bicycle.

(3 mark

M3n3
mon-3

10. (a) Simplify
(4 mar

(b) In figure 3, AD= CE. BD = BE and angle are congruent.

—L2 —+—8B

A

Show that triangle ABE and CBD are congruent.

11. Chigo is 3 years older than Chima. The sum of their ages is less than or equal to
13 years. Given that Chima’s age is m years, formulate an inequality in m and

solve it
(5 mar

12. Table 2 shows monthly income tax rates for Wala company

Table 2
Income per month | Rate of Tax

First K15 000 0%
Next K5 000 15%
Excess of K20 000 | 30%

T ——
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Calculate the income tax payable per month by an employee of the company

who receives K25 000 per month
(5 marks)

13. a. Given that AB = (i) and DC = (Z), calculate%(ﬁ - EE)

(4 marks)

b. Figure 4 is a Venn diagram showing names of students who play volley ball
and netball at a certain school

Figure 4

Given that V is a set of students who play volleyball and N is a set of
students who play netball,

(i) find the number of students who play netball.
(1 mark)

(ii) list down the names of students who play both volleyball and netball
(2 marks)

14. a. Kidine rice costing K200/kg and Kilombero rice costing K350/’kg are mixed in
the ratio 7:3 respectively. Calculate the cost of the mixture per kilogram.

b. A polygon has exterior angles: 63°,50°,91°58° and e°. Calculate the value of

eo
360- 262 (4 marks)

980"
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I5. Figure 5 shows a parallelogram PQRS and a triangle TSP. Line TU is
perpendicular to SP.

. 20cm Q

Figure 5

If RQ= 20 cm, TU=12 cm and PU= 4 cm, calculate the length of ST
(5 marks)

; 7.165x39.2
16. a. Use logarithms to evaluate —3x—

= and give your answer correct to two
' d

decimal places
(5 marks)

b. The cost of 4 pencils and 3 rubbers is K 120 and the cost of 2 pencils and 5
rubers is K130. Given that the cost of each pencil is p kwacha and of each rubber
is r Kwacha, calculate the cost of one rubber.

(4 marks)

17. Figure 6 shows a quadrilateral PQRS on a Cartesian plane
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Draw in the same figure, the image P1Q1R*S* of the quadrilateral PQRS rotated
through 180° about the point (0,0)

(4 marks)

18. Using a ruler and a pair of compasses only, construct a right angled triangle PQR
in which PQ = 7 cm, QR= 8 cm and angle PQR= 90°. Measure and state the

length of PR
(5 marks)

19. Solve the equation Efmz -1=0
(4 marks)

20. Figure 7 shows a cylindrical pipe on one end with a diameter of 2.8 cm and
length 10 cm.

,
163
I
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10cm

Figure 7

Calculate the total external surface area of the pipe. ~ (Takerr = ?)

(5 marks

S D L e Y
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1.

1)

4.

2014 SOLUTIONS

METHOD
To simplify

=6(-2) +4(-5) +40
=-=12-20+40
=-32+40

=40 -32

=8

METHOD

To factorise completely
= 20ef + 7em — mx — 4fx
= (7em + 28ef)(—mx — fx)
= 7e(m + 4f) — x(m + 4f)
= (7e — x)(m + 4f)

METHOD
To solve the equation

B 4=1

3

B-1+4

3
3X§=5X3
=15

= )

METHOD
To calculate the value of x
from figure below

=

| The wise learn together. | Downloaded for
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from

1% step add like terms
3220, + 2032,
3220,

A— —————r—y B
207,
C D
G'."‘
BFD= 20° (alternate angles)
~GFB is a straight line
x+30°+20°=
180°(Adjacent angles)
x + 50° = 180°
x = 180° — 50°
x =130°
5. METHOD
To simplify

(&) CamScanner
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6. METHOD

To find the n" term of

49,14,19,......

a=4%

d=9-4=50r14-9=5

n®term=a + (n — 1)d
=4+ (n-1)5
=445n-5
=bn-1

7. METHOD

To simplify
2x—6y , x-3y
4cd ~ 8cd

2x-6y 8cd
X
4cd x-3y
2(x=3y) sz
4¢cd x<3y
2X2

=4

8. METHOD

a. L and M points
12:15pm—11: 30 am

45 minutes
Distance
Speed = —
Time
__ 50km-20km
— 3—
;hours

= 30km =+ %hours
_ 30x4

3
= 40km/h

9. METHOD
Use table 1 Given
a. On foot is modal means by
students
b. (i). 16 x 20

320 Students at school

. . _ 100
(ii). P(Bicycle)= =
3

16

10. (a) METHOD
To simplify .
M3n3
n-3
=M3n3+n73
— M3p3+-(-3) k
— M3n3*3
- M3TL6 '

(b) METHOD

To prove that

As ABE=CBD

AB = CB (Given)

BE = BD (Given)
ABE=CBD= 90° (Given)
~ AABE = ACBD (RHS)

11. METHOD
Let the age of Chigo be x + m
and Chima be m
(m+3)+m<13
m+m+3<13
2m+3<13
2m+3-3<13-3

e R R ey
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12. METHOD

=K25 000—K 15 000
= K10 000 at 0%
=K 10 000—K5 000
=KS5 000
=2 x K5 000

100
= K750

Note: Because is not more than K20
000 then cannot be taxed at 30%

13. (a).=§(Z§+ﬁ)
-0+
=:Gre
8><%

10x1
2

+ (48 +D0) = (5)

(b) METHOD

(i) There are 10 students who
play netball

(ii). Students name who play
both volleyball and netball are:
Jullie, John, Kanike and

Susan

| The wise learn together. | Downloaded for from

14, (a). Total ratio = 7:3
=743

=10
Kidine 4+ Kilombero
K 200/kg+K550/kg
K 550/2kg
If 10=K550/2kg
~ 7 =Less
110 x K550/2kg
K 385/2kg
If 10=K550/2kg
~ 3 =Less
135 x K550/2kg

K 165/2kg
K 385/2kg

+K165/2kg

K550/4kgs
K550

4kgs
K137.50/kg

(b). Angle sum of any exterior
polygon isAequal to 360°

5% 63°+50°+91°+58°+e =
360°
262° + e = 360°
e = 360° — 262°
o e =98°

AP FE————
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15. METHOD

SU=RQ-UP
=20cm—4cm
=16cm «

ATSU is right angled

T

12cm

s [

16cm U

(TS)? = (TU)? + (SU)?

(Pythagoras theorem)
= (12 cm)? + (16 cm)?
= 144 cm? + 256 cm?
(TS)? = V400cm?
TS =20cm
~TS=20cm

16. (a) 7.165x%39.2

35.2
Number | Standard form | Log
7.165 | 7.165x10° | 0.8552
39.2 392x10 | +1.5932
2.4484
35.2 3.52 x 10! 1.5465
2.4484
—1.5465
7.9792 | 7.9792x 10° | 0.9038

168

7.98 to 2 decimal places

(b). 4p + 3r =120 ........ (i)
2p+5r=130........ (ii)
By eliminating p

2 (4p +3r= 120)

4\2p + 5r =130
8p + 6r = 240
—8p + 20r = 520
0 —14r=-280
-14r _ ﬂ
14 14
F=3230

Therefore one rubber costs K20

17.METHOD
Ll.[ —
4 4esnns T T T
4 3
T+
) 4
He 3 T
3od S808S
+4+ +
3 1
[T o us T o T
T
T
1ttt o ot - T T
+ 184
11T « =1 be
' t T - - He
' T I
T
1
HEH 98 8¢ Seose
1
T
T
et T $
-
4 : —
t T 1881
: :
]:; 1 1 :
i SR
s 5888 51
T 4 T
;81
T jeass jassssssas
1 ——
I 1881
ar s
1525 o1
= gttt tass:
T
- ' i ) 4
3
t 1 T
Ine e T e
-
+ 1 15580
T
+++ 188 T T
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JCE MATHEMATICS OUESTIONS AND MODEL ANSWERS

18. Sketch of the construction

R

7cm

Q 8cm

Construction

The length of PR = 10.6 cm

19. METHOD

Bm2-1=0
4

(1) (-1

| The wise learn together. | Downloaded for
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20. METHOD

Area of cylinder open at one
end =mnr?+2nrh
=nr(r + 2h)

10 cm)

=44cm X 214 cm

=2 x 14cm(L4cm + 2 X

= 94.16 cm?
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01 2022 MANED PASTPAPERS
2015 QUESTIONS

I. Simplify 4 + (-2) — (4)

(3 marks)
2. Factorise completely 3g* — 3

(3 marks)
3. Simplify d? x d~2

(3 marks)
4. Convert 111, to base 5

(4 marks)
5. Find the LCM of 2pqr?, 12p%qr and 9pq?r®

(4 marks)
6. (a).Giventhatt = g(a + b), make b the subject of the formula

(3 marks)

(b). Solve the equation 3x — 13 = 29 — 4x
(4 marks)

7. In figure 1, EF is parallel to GH and LKJ. Angle EFK= 114°, angle FKG=
36° and GKH= d°

1
e
L
Figure 1
Calculate the value of d°
(5 marks)
e - J
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ACEMATHEMATICS OUESTIONS AND MODEL ANSWERS

X AN insurance company \‘hmp,w. premium of K15 per K000 per annum
of the sum insured. 1 a house s insured for K250 000, find the premm per
annunm,

(Y marks)

. (A U A .
(b). Express <" a8 o single fraction in s lowest form

(5 marks)

o (a). A regular polygon has interior angles of 156° each. How many sides has

the pol_\'gon.
(4 marks)
(b). Figure 2 is a Venn diagram showing elements of sets X and Y
Figure 2
Write down:
(i) Elements of set Y
(i)  n(XnY)
(4 marks)

10. (a). Solve the inequality 2 — s—;"— <17

(b). Figure 3 is a bar chart showing the number of balls of different colours
in a box.

= ’
171
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off ] i ii
!
- |
.
®
é 2 - L L LIt
r4 L ;?: HH
g
S R reent| 1111 Black i
: 0 ‘1415(,& | T
b AR RERE}

' :
If one ball is picked at random from the box, find the probability that it is red

(3 marks)
11. Given that triangles FEJ and GHJ are similar and that FJ = 5 cm, GJ =
’ 15 cm and GH = 27 cm, calculate the length of FE. |
/ (4 marks)

12. The n' term of a sequence is ﬁ and the last term is 0.1. Find the number

of terms of the sequence.

13. Figure 4 shows a graph of the equation y = x + 2

bl L L L L L

AL T rrrrrrrrrrry

ISEEERERE R SEN

Lt L L L L L N rrrrrrrey

e dede

L

411
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On the same gri : .
‘ e same graph paper and using the same axes, d
‘l“l\‘ __2 t() () ' Uh, ¢ raw ”" |"v|‘l'| lp' Y Y

-

n sing the graphs, solve the simultancous equation: o —
y=x+2 |
y ==X

(2 marks)

B - . ‘
Use logarithms to evaluate(70.85)3, leavin
: g your answer correct to one decimal

place.
(4 marks)

. Three type '
types of beans costing K90/kg, K100/kg and y kwacha/kg are mixed in

the ratio 2:3: i '
0 2:3:4 respectively. If the mixture costs K104/kg, find the value of y
(6 marks)

‘g

'Given that PQ = (_81) and RS = (:1)’), find PQ — 2RS .

L4

- ) . 4
_Figure 5 is a triangle EFG drawn on a graph paper. e

EEEE
e
|4
ru—a——jp—— s
L4 44
-
-
. 111
L4
—aa———-m———nqy_
L4111
111
—ur—————mﬂ—‘ﬂq—ﬂﬂ—
—~~—-——~——~——~—~r—
P——r—————-qnu
|44 L4111
——ﬂﬂﬁ——ﬂﬂﬂ
—ﬂ——t—d—ir-r-ri—-—— -
4 sESENESEACC . .
~~r——n—rbpﬂn—~~
L1 L4+
T T A H :
~-——~~Hﬂﬂﬂ—F—
] ---qrq-d—‘—l—'—l
EEES ﬁ-——r——ﬂh
-ﬂpl—‘—l-lr'ﬂ
1 H ﬂ—qﬂrﬁﬂ——ﬂﬂﬂﬂ - 11
rh—-—u———u
sEEs BENEE sans
T EEsENESESSRC T oy
s T ———qp——qr———
1] MH————ﬂ—ﬂﬂ—ﬂﬂﬂﬁH 1
] ﬁqMH————ﬂﬂHm— ”p
wA - MNF_——M_anu—nnﬂﬁbr
FHH ; F__,__M_m_w,,q
us 44111 ——A—nn:
MH——thhi——HHMH hhw[
b 41 hMHHHﬂ—bMH:er :,
] aﬂnunqq-unm napq 3
411 H-ww—»~uw~~~ﬁ~~ a8
A:Hq-—w» Dt SEESEERSEE S Ssas .‘M»b——»...{
] ::— r 11 -ﬁHw-yw-urnrmu ++ 111
ddEnanns Pjﬁ<—>»->v—0—~r>r4}-»—4ﬁ»»
411 4 an Hﬂnwrmmnnquqﬂu
~HH’H'4Hﬁ:h—M~~~
L4 44 SERRESSS S asens
ass R = ~~ -‘PTH’ SEREERS BERER S Sl 2
|41 1+ L1} Tt SE8SS
TR
=
T T iR u
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On the same graph paper taking G(2, —8) as a centre of enlargement, draw the
image E'F1G'of the triangle EFG after it has been rotated 90° clockwise.
(3 mar

18. A motorist drove from home to town at a speed of 40km/h from 8:00 am to 9:36
am. She stopped for 30 minutes and then returned home arriving at 12:00 noors.
a. Using a scale of 4 cm to represent 1 hour on the horizontal axis and 2 cm teo
represent 10km on the vertical axis, draw a distance-time graph of the
motorist.
(4 ma
b. Calculate the speed of the car in km/h on the return journey.

3 mark‘
19. Figure 6 shows a rhombus ABCD and a straight line BDE. Angle BAD= 118=
N
118
E
H D
C

Calculate angle ADE

20. (a) Using a ruler and a pair of compasses only, construct in the same diagram:
(i) An equilateral triangle PQR with sides 6 cm each
(i) Circumscribed circle of the triangle
(S marks)

(b) Measure and state the radius of the circle g
(1 mark)

T —

174 ' 1
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JCE MATHEMATICS OUESTIONS AND MODEL ANSWERS

2015 SOLUTIONS

METHOD
4+(=2)-(-4)
4-2+4

8 — 2

6

METHOD

3g° -3
3(°-1)

3[(g + D(g-1)]
3+ D(@-1)

METHOD
d? x d~2
d2+(—2)
d2—2

dO

1

METHOD

First convert it to base 10
1x22+1x21+1x2°
1x4+2+1x1
4+4+2+1

~ 111, =74

Then convert it to the required
base in this case base 5

817 Remainder
.
510 1

(92}
—

| The wise learn together. | Downloaded for

from

4111, in base 5= 12,

5. METHOD
2 | 2pqr® |12p%qr | 9pq*r’®
. ’y
2 | pqr® | é6p*qr | 9pg’r®
3 | pqr? | 3p%qr | 9pqir®
3 | pgr? | p*qr |3pg*r?
p | pgr® | p*qr | pq’r’
p | qr? pqr | q°r?
q | qr? qr q°*r?
q r2 r qr3
r r2 r r3
r s 1 e
T 1 1 r
1 1 1

&~ The LCM =2X2Xx3X3XpX
PXAXAXTXTrXr

= 36p2q2r3

6. (a) METHOD

t==(a+Db)
2xt=2x§(a+b)
2t =n(a+b)

(&) CamScanner
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(b) METHOD ~ K250 000 = more
—13=29 - : K250 000
3x—-13=29-4x . X K15
3x+4x=29+13 K15% 250
7x =42 K3 750.00
™ 42 The premium changed per
L annum
X=6
= K3750.00 .
7. METHOD (b) METHOD
LKF = 180° — 114° (Allied angles) "—;'Z = % |
= 66° 5(x-y)-4(x+y)
LKG = LKF+FKG (Given) ¥
. 5x-5y—-4x—4y J
= 66° + 36° 20 |
5x—-4x-5y—4 i
= 102° Ry |
HGK = 102°(alternate angles) 2=y |
GH//LKJ &0
In AGKH 9. (a) METHOD
. : £A 180° — 156° (Adjacent
HGK+d° + d° = 180° (Sum of A) seles) |
102° + 24° = 180° Exterior angle= 24° 1
360° |
2d = 180° - 102° = ierior angle !
= 78° = &0 |
2d =78 n==3 |
4 _ 78 n=18 i
2 & The polygon has 15 sides |
d=39° |
(b) (i) METHOD |
8. (a) METHOD y= {a’ b, c, d, e, f: g}
If K1 000 =K15

S VY VY e T s
176 1
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TCE MATHEMATICS OUESTIONKS ANDMODEL ANSWERS

L2 METHOD

a) N NnyY) =3 i |
W | |
nt/ (U
1O @METHOD Cross multiplication
5 _Sm
» 3\17 [0 =n+2
_S%<17_2 n+2 =10
sm ne=10-2
IX =—
- 15X 3 il
—-5Sm < 45
e 2
-5 =5
m> -9 13. (@).y=-x
y=-(-2)
y=12
x| -2|~-1

(¢) METHOD
Red (3), Green (6), Black (5)

3+6+5=14
3 S H 855 ﬁ x~% T T s
P(Red)= 5 i
11. METHOD 4 i e VSRR
FE] _ EJ _F] HIF “% iv : lixg 35 ~
GH] — H] ~ GJ e
FE _ Scm st
27cm 15cm T —
Cross multiplication i NG
FE x15cm=5cm X 27 cm HH i
15FEcm = 135¢cm? : T
SFEcm _ 135cm?
15cm  15cm (b). From the graph above,
when x=-1,y=1
FE=9cm .
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14, METHOD 16, METHOD
Number | Standard | Log Po s
form ( “'") ) 1,
o L7085 | 18503 g
(r085)1 | 0% |22 (1)~ (1)
3 %10 3 f 24
V7085 0.6168 (-)- (%)
4,138 4138 \ ”1 : 6
2 ol =
x10° | Y,
' ()
4.1 (to 1 decimal places) 2 :
PG -2k8 = (7))
15. METHOD smmmmmmm=s -
Total ratio= 24+ 3 + 4 A, W 7. METHOD
=9 i
y o W i §
Total cost of the “ "K
mixture=K104/kg . i :
Given the 3 types of beans it it ]“ i i
costing K90/kg, K100/kg and i
37 y kwacha H r jaiisicees
o 4 R B B R i

4 3 1t SERSReRsuat b ' 9
(2x90) + (3% 100) + -

i — L T SRAH & H 11 2884
(5%7)=10¢ . e i
20+1_g3+19’-'= 104 it i o i
1804300+4Y _ 104 4 ?F it

TS
480;’43’ =104 HH T RS
Cross multiplication
480 + 4y = 936 &
4y =936 — 480
4y = 456
& 4

> ol
y =114
~y =K114/kg

e s s e s
178
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A ABD is isosceles (Given)

i Nt 1 il ADB= ABD (base angles of isosceles
i Rl ieten )
b33s it f SR ? nanb C)
5 a0 | 180°-118°
Sebets ! 1 TS -
S ERImun NGt & ADB = ———
§ P
- 4 Tty g 3 ¥
s X .':;%:q TIER IERNRNLE: ¢ N _ E’.Z:
5 | S i i 2
i R En R HIN HH
s x i = 31°
w —r}g == T : il
_“ff i : i i ~ ADE = 180° — 31° (Adjacent
e
SRR e | angles
E'."“ L‘e : be é%i; 3 i; A H Hm: ,17 H l:!- g )

(b). Time taken = 2 hrs
From 10 to 12

Distance
Speed = ——
Time

__ 40km
T 2n

= 20km/h

19. METHOD
Rhombus all sides are equal
A

118

= 149°
~ ADE = 149°

20. (a) CONSTRUCTION

(b) Radius of the circle is 3.4 cm

179
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2016 QUESTIONS

. v 643(-8)-4
. Simplify 23D

p—

(3 marks)
2. (a) A certain substance has a mass of 210g. If its density is 0.7g/cm?
(3 marks)
(b) Add 23025 to 14235, leaving your answer in base 5.
(2 marks)

. () A liquid at a temperature of 14°C was put in a refrigerator. If the refrigerator

cooled the liquid down by 20°C. Find the new temperature of the liquid.
(2 marks)

‘sd

(b) Given that b + i = ¢. Make x the subject of the formula
(3 marks)
4. Twelve bottles of the same size contain a total of 8 litres of milk. Calculate the

number of litres that could be contained in 9 such bottles
(3 marks)

5. Infigure 1, PC is parallel to DE. Angle PDE= 70°, angle APB= 90°, angle
APD= 3x° and BPC= x°.

A
B
X
3x P > C
D s E
Calculate the value of®,
(3 marks)
" - - 3 —) _ 6 —_— —_—
6. Given that EF = (2) and BC = 4), find 4EF + BC
(4 marks)

7. Given that D = {beetles, locusts, mosquitoes, houseflies} and
e EE———_—,

. | The wise learn together. | Downloaded for from CamScanner
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r' e
UL MAUIIMATICN UM 0N AN Mot assris |

o termttes, s fHes, ants, locusts, mosquitoes
g Donw on Voo dingoam b pepaesent the given inlorimation
(A marks)
b Ui the Nenn diagram in ta), hind ntir o 1)
() marks)

w ) Smphty 2lat T dat
() mark)

(W) () Plot the following on the Cantesian plane given below J(2A), KiA, Z)
(42.2)
and M(0,2)

{ { TN Stedtsittitidontissitisans
| (A i {J'P(*,* T

T Hi [3 it

’ ' »% i’f‘g‘f Y"

T

it z

| L1 ! s

. i

44444 R {4 Y : ﬁ‘ +
fiffli

’ |
| | nee 55 ) L r
2t ‘*
{ i NJ " 1
M * 3 :
Im ‘ﬁ ‘L ‘] "r ”Nﬂ
-AF } 1
:
HH i 1 $

R M ] f $ d %
22 : #"‘ RLR: n?n
| T

- 1 ‘ t:
il i : ti

i T HHHH

(ii) Use straight lines to join the points JKLM in order to form a
quadrilateral JKLLM

(iii) Name the type of quadrilateral JKLM
(5 marks)

————————
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MATICS OUF

N
‘

MATHE

JCF

P= {termites, houseflies, ants, locusts, mosquitoes}

Draw a Venn d

tion

orma

inf

given

gram to represent the

1d

a.

(4 marks)

b. Using the Venn diagram in (a), find n(D U P)

(1 marks)

8. (a) Simplify 23a%c? x 3a’c

(1 mark)

J(2,4),K(4,2)

(b) (i) Plot the following on the Cartesian plane given below

and M(0,2)

L(2,-2)

T T TS T LT LT T 1 1
L1 | LLLLLELL 1 111 |- 1 d
1Ll ! LU d L1 1 1
4 1 1 INEERRR 1 LT A 1 1
n T T 1 ot 1 [ 1
[ INEREE R 1 T T 1 1
T T | W 1. T 1 1
IREEEEEE 1 L1111 11 1
INERRE NN | ) - T I 1
IREERE R 1 0 3 1 T 1
INEE RN | m T Lo g
IHRREA AR 11 1111 6 ¢ 4
T ISR RN | |- T 1
1 IAERERERAT 1l 1l L1 1
1 NN NN 1M WY T 1 1
1 Ll 11 111 Ll L1 1
T T 19 | 1 - 11 1
T 1 11 NN AN 1ue
T T 1N | AW | || 1 1
I 1 1 et Lt 1
T T I W W T " 1
1T I I mEEN. T Tl 1 1
I | T T T 1} | T 1.
Imuny T 1 IR EEN] 1T 1 A ¢ Tl
InE | 1 1 NS RN 1 T Imunue)
IMEN) T 1! e 1 e
L] A REEN 11 Ll 1 TILLil
im0 10 . 1M T 1 inEeun
111 A NEEEE 111 L1111 ALl LiLiL)
T 10 0 ot LT nEEau
T ey 1 I mEs IsuuEn
IE AR AW | | s
I ERENN) 111 1 T Tl
IBREE u} 1 1N jusum
T 1 T T 1
I A 1 1
INEEREE T 1m|
NN .|
ey iu|
T m|
T3 1 =
11T ! i
T A 1
T T 4
I 1. . % |
L1111l 11017 & ! 1|
ﬂ -“_ T 1
1 1 1
i e in 1
1 ' 1T
num
1 1
T 1
111
T
111
1
14 1
1
+
1
t 1
1
1| g
1 )13
1 1
= !
1
T T T
1 1 T
T - T
T 1 T 1
11 11 11 .-
I T 1 I
‘REEEEE) 11 11 +
in| et | 1 1
Ll IBEEEEE 11 el 1
LI - 1 LI w +

the points JKLM in order to form a

(ii) Use straight lines to join
quadrilateral J KLM

(iii) Name the type of quadrilateral JKLM

(5 marks)
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2001 - 2022 MANEDB PAST PAPERS ‘

9. (a) Solve the equation 3n + 3 =5 —1) = 16

(3 marks)
(b) An item costs K2 875. If this amount includes 15% tax. How much tax docs
the government receive?
(4 marks)
10. A student has K500 in her pocket. She decides to spend 9w kwacha on exercise
books, 4w kwacha on pens and remains with less than 110 kwacha. Formulate
an equality and solve it to find the value of w
(4 marks)
11. Solve the simultaneous equations 5a —b — 3 = 3a — 2b = 22
(6 marks)
12. Use logarithms to evaluate (3.851)2, giving your answer correct to the nearest
whole number

(4 marks)
13. Given the sequence 11,21,31,41, ... ....,201. Calculate the number of terms
(5 marks)
k-2e k-3e : 2o K :
14. Express — ———asa single fraction in the simplest form.
(4 marks)

15. The exterior angle of a regular convex polygon is x° and its interior angle
(x + 36)°. Calculate the number of sides of the poiygon.
(4 marks)
16. Figure 2 shows a rectangle NPQR which has been enlarged to a rectangle
NFGH where N is the centre of enlargement.

R 7em

H N
dcm

Q P
3cm

G F

If NP=5 cm, PF= 3 cm and NR= 7 cm, calculate the length of NH

17. A family has 6 goats, 4 sheep and 2 cattle. Present this information in a pie chart.
(S marks)

182
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JCE MATHEMATICS OUESTIONS AND MODEL ANSWERS

18. A girl has r guavas and a boy has (r — 4) guavas. Given that the product of their
number of guavas is 21, form an equation in r and then solve it to find the value
of r.
(6 marks)

19. The area of a rhombus is 120cm?. Given that one of its diagonals is 24 cm.
Find the length of the other diagonals.
(4 marks)
10. (). figure 3 shows a line KL on a Cartesian plane

vd

If the line KL is reflected on the line y = 1, on the same Cartesian plane, draw
i. Liney=1 .
ii. Image K!L!

(4 marks)

(b) Using a ruler and a pair of compasses only:
(1) Construct a' triangle XYZ in which XY=YZ= 8cm and angle XYZ = 120°

(i) Measure and state the length of XZ
(4 marks)

— ’
183
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2016 SOLUTIONS

L METHOD
G -R)-4
= T .
6244

2. () METHOD
Mass of substance 210g
Density = 0.7g/cm?3
If 0.7g/em® = 1cm3
~ 210g = More

210gx1 cm?3
0.7gx1

300 cm?

(b) METHOD

23025 to1423;
23025
+1423;
42255

3, (a) 14°C
Cooled means minus
= =20

. FiloKin Edu | The wise learn together. | Downloaded for FREE from www.kizitochikuni.com

2001 « 2022 MANEB PAST PAPERS

‘\

184

H14°C 4 (=207C)
14°C - 20°C
~6°C (Frozen)

(b) METHOD
b+§=c
To make x the subject formula
X
-=¢c—b
a

axf:(c—b)xa

Lx=ac—ba

4, METHOD
12 bottles
81 of milk total
If 12 bottles = 8l

& 9 bottles= less
9 bottlesx8l

12 bottlesx1
721

12 |
6/ Contained in 9 bottles

5. METHOD
A

(&Y CamScanner
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h———. " - . VN LIRS ISR e = =
1 n "W nl<ls ol ¥ / Q) J
. . .

With notations from the figure 8. (a) Below is the Venn diagram
DPC= 180° — 70° (Allied D P
angles)

DPC= 110°

3x°+90° + x° + 110° =
360° (Angles at point)

4x° + 200° = 360°

4x° + 200 — 200 = 360° —

200°
4x = 160°
4x _ 160°
—=— Locusts, Mosquitoes,
+ 4 (b)n(D UP) = { }
x = 40° Houseflies
6. METHOD
—=  (3\ == _ (6 9. (a)To simplify
L (2)'BC — (4) 23g2¢° % 3a™"¢
4EF + BC 2x2x2x3x@a*xa” Zxc
3 6 24a%~2%c
- (2) X (4) 0
4x3\ (6 s
(4 x 2) iy (4) 24c
(12 4 6) (b) (i) METHOD
8+4
(s)
fEeds:
i
Beetles, locust, mosquitoes, E : FHHHH
7. D= - SEisEihNactansiSiaciiiis
houseflies T
. {terminates, houseflies,} : : :1 I
~ \ants, locust, mosquitoes A ;5

l
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(11). The quadrilateral is a Kite

10. (a) METHOD
To solve the equation
N+3-5n-1)=16
In+3-5m+5=16
In-5n+3+5=16
-2n+8=16
-2n=16-8

2n=28
-2n 8

5 =
n=-4

(b) METHOD
CP=K2875
VAT= 15%
I If 100%=K2 875
~ 15% tax =Less

15% o k2875
100%

0.15 x K2 875
K431.25 goes to government

11. METHOD
500 — 9w — 4w < 110
500 — 13w < 110 is the
inequality
—-13w <110 - 500
-13w < -390

Note when the inequality is divided
by a negative number it changes
the direction

-13w _ -390
=18 -13

186

aw > 30

2. METHOD

To solve the simultaneous
equations below

(5a—=b-13)=(3a—-2b)

22

x=y=12

¥ = ¥ momwnll)
Y = Z i ens wse e+ ()
S5a—b—-3=3a-
SO (11))

84 =2b = 3L .o s (ll)

Substitute (vi) into (ii)
3a—2(3—-2a) =22
3a—6+4a =22
3a+4a=22+6

7a = 28
7a_28
==

Do

a
-2(4)

-5
Whena =4,b = =5

]
W W W b

[~ 2B« T~ L~ LI ~ T
I
(o)

13. METHOD
To evaluate by logarithms
(3.851)2
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Number | Standard | Log 16. Exterior angle = x°
form Interior angle= (x + 36)°
3.851 3.851 | 0.5856 X+ x + 36° = 180° (Adjacent
x10° | __x2 angles)
14.84 11712 2x = 180° — 36°
1.484 2x = 144
x 101 Z-3
2 2
x =72
15 to the nearest whole number _ 360°
" Exterior angle
_ 360°
o2
14. METHOD n=5
11,21,3141, ... oo o 201 The polygon has 5 sides which
a=11 means it is a pentagon
d= 21-11
d =10
17. METHOD
a + (n—1)d = Last term
11 + (n—1)10 = 201 g &-DemR 7em N
11 + 10n —10 = 201
10n+1 =201 Scm
10n =201-1 p
10n = 200 Q 3
ton _ 200 -
10 10 G F
n =20 e
Th ;
eI dre 2 lerms Let FG be x and FG = NH (Given)
. In rectangles
15. To express as a single fraction
: NFGH NF FG GH NH
k—2e k-3e = . = =
T o NPQR NP PQ QR NR
4(k—2e)-3(k-3e) 8cm _ xcm _8cm _ x 8cm _ xcm
4k—8e—§7¢+9e 5cm 7cm " 5em 7 S5em 7cm
24 Cross multiplication
ke
24 5Xx=8mx7
etk
24 5x =56 cm

187
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5x _ 56cm 19. METHOD
5 5
L rx(r—4)=21
5 = Lm0 r(r—4)=21
+~NH = 11.2cm rl—4r=21
r:2—4r-21=0
18. METHOD (r=7)(r+3)=0
If(r-=7)=0
6 goats, 4 sheep, 2 cattle ( N )r _7
Total number of animals f(r+3)=0
=6+4+2 ‘
“r=-3 ’
=12 Eitherr = =3 orr=7 |
Ir12 = 360° |
~ 6 goats = Less 20. METHOD
6 o]
- X 360 Given: Area of Rhombus 120cm?
= 180° (Goats) Each diagonal= 24 cm
= % x 360° R.T.F: Length of other diagonal
= 120° (Sheep)
=2 % 360°
12

= 60° (Cattle)
Then draw the pie chart by using a
protractor z

Area of Rhombus =Base X Height
120cm? = 24cm x H

, / Cattle 24Hem = 120cm?
120 60° 24Hem _ 120cm?
2 24cm 24cm
180 H=5cm
Goats H X 2 = other diagonal
ButH=5cm

Other diagonal = 5 ¢m x 2

= 10cm

188
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21 (@) (b) (i) Sketching
THERTN * T %
TR B T
IR SSARE RRRRRARARAN
;I:»O-‘ L‘:H - -
. e RER
1{4»-4 SREn " |
. T '
153 SESSREREES 1'1..‘.. -
y & [ -.
SREESE LT
334 4 SEERRERCS
HHHHH 11
s 1,,;‘::: "
1 - RERERES
- R . Seai; ” '
; vie— -3 7
. T 8 cm
3 ERER .
: (ii). XZ= 14 cm
| , I
3
4
]
LI

P
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2021 QUESTIONS

SECTION A (70 MARKS)

Answer all questions

I. Ghventhatp = =1,r = 2and t = 4 evaluate prt - %tr. '
(3 ma &

s

a. Simplity 23054 + 692,,, giving the answer in base 6.
(4 ma

b, Simplify —2[(3y - 2x)(y + 6x)].

(3 marksy
P
3. a Simplify 2y°—27s. 4
(4 ma
b. Find the nth term of the sequence 39, 33, 27, 21, 15...
(4 ma *
4. Make r subject of the formula 2 aiey g
3  b-xr
(3 marks
5. Mrs Tembo wants to buy the following items: 4kg of rice at K550 per Kg. 2 unit
of soap at K100 each  and 15 bananas and 3 bananas for K200. Prepare a budge
for Mrs Tembo. ¥
(5 marks)

6. Solve the equation 18r> -8 =10
(6 marks

7. A box contains 10 red pens, 15 black pens and 5 green pens. Calculate the
probability of picking a red pen at random.
(3 marks)

8. In Figure 1, MN is parallel to PR, angle QPR = 63° and angle MNP= 40°.
Diagram to be drawn
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Figure 1

Calculate the size of angle MPN,
(4 marks)

9. Figure 2 is a Venn diagram showing number of elements for sets M and Q.

M Q

15 | p 9

Given that n(M U Q) = 34, find n(M n Q).
‘(4 marks)
10. A business lady mixed 8 bags of red beans costing K600 per Kg with y bags of
white beans costing K450 per Kg. Given that the mixture cost K550 per Kg
calculate the value of y.
(5 marks)
I1. Use logarithms to simplify 96.42 X 9.147, giving the answer correct to three
significant figures.
(4 marks)
12. Figure 3 shows a rectangle WXYZ drawn on the graph paper.
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Using x = 1 as a mirror line, draw a reflection of the rectangle WXYZ
(3 marks)

13. Using a pair of compasses and a ruler only, construct in the same diagram:
a. A triangle PQR in which PQ =3 cm, QR= 5 cm and PR =7cm
(2 marks)

b. A point which is equidistant from point P, Q and R.
' (2 marks)

14. In Figure 4, MN is parallel to PQ.
M > N

PL—> Mg

Figure 4

Show that triangle MNR is similar to triangle QPR.
(5 marks)

a -
192
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15. A cylinder open on one end has a diameter of 14 cm and a total surface area of
1232cm.Calculate the height of the cylinder. (Take = 2—_/_2)
(7 marks)

SECTION B (30 marks)

Answer all the five question

16. Solve the following inequality 16 and present the answer on a number line.
(5 marks)

17. The table below shows values of x and y for the equationy = 2x + 5.
a. Complete the table.

(2 marks)
b. Usingascale of y = 2x + 5 on the graph paper provided on page 11.
(3 marks)
c. Use the graph to solve the equationy = 2x + 5and y = 2 simultaneously.
(2 marks)
18. A student has x K50 notes and y K250, calculate the values of x and y.
: (7 marks)
19. Figure 5 shows size of form two boys at Takhonza secondary school.
. . ‘
£15
(]
g
g
10
)
; _g ‘
3 5
0
1l s L1l
Figure 5
a. Find the model shirt size.
(1 marks)
b. Find the number of boys who wear the model shirt size. (1 marks) -
o o o i B = S Lm ey

193
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c. Calculate the total number of form two boys at Takhonza Secondary School
(3 marks)

20. Figure 6 is a rhombus PQRS in which PR and QS meet at N.

If PQ = 480cm, calculate the length of PR

(7 marks)
P

e
N

Figure 6
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JCE MATHEMATICS OUESTIONS AND MODEL ANSWERS

2021 SOLUTIONS

SECTION A (70 MARKS)
METHOD b. METHOD
p=-1r=2,t=4 -2[(By — 2x)(y + 6x)]
3 =2[3y(y + 6x) — 2x(y + 6x)]
pre=3w -2[3y? + 18xy — 2xy — 12x?]

Let’s factorise rt or tr

(o-3

2 x4 (—1 —%)
8(-13)
8x—§

~14

a. METHOD

23054 + 692, Into base 6
Since 23054is already in base 6,
so lets convert 692,into base 6.

692
115
19
3
0

() e} e | o))
Wl N

692,9 = 31524

Let’s add up the numbers
31524

23054

5502¢

e ——— e e R B S e

| The wise learn together. | Downloaded for

195

from

—2[3y? + 16xy — 12x?]
—6y2 — 32xy + 24x?
24x2 — 32xy — 6y?

3. a. METHOD
2y° — 275
Any number raised to power
Zero 1s same as one
y’=1
2x1-327
2-=3
-1

b. METHOD
39,33,27,21,15, ... AP
1* number = a = 39
Common difference= d
d =2" number—1* number
(Vice versa)
=33-39
=—6
nthterm=a + (n — 1)d
=39 + (n—1)(-6)
=39-6n+6
= 45 — 6n

(&) CamScanner
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4. METHOD

Divide by 2 both sides

1 a 2(9r?-4) _ 0
e e
By cross multiplication Ll bl
1X(b—-xr)=ax3 $r°=4
II; i ol 3.0. Divide by 9 both sides of the
=3 =H expressions
xr=>b-3a ot 4
14 = L —9— 9
X X 2 _ i
g = b-3a T= = 9
= Take out the square of r
4
5. METHOD Vi = i\E
Prepare a budget for Mrs Tembo r= ig
4 kg of rice at K550 per kg= 4'X
550 = 2200 7. METHOD
2 units of soap at K100 each= 2 X Total probability
100 = 200 10 red + 15 black + 5 green = 10
15 bananas at 3 bananas for K200 o T T
which means 3 bananas at K200 Pred) = e e
15 _ 5, =5x200 = 1000 =28
3 30
Item Amount 2 Pr) = %
4 kg rice 2200
2 units of soap 200
15 bananas at 3 bananas 1000 8. METHOD
Total budget K3 400
M >————>N
40
6. METHOD
18r2—8=10 40
P 7 R
Factor out the HCF \<53°
2(9r2 — 4) =
9rc-4)=0 Q
196
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100y 400
100 100

R

With notations from given figure,
NPR= MNP = 40° (alternate
angles)

MPQ is a straight line

MPN= 180° = (NPR + RPQ)
(Adjacent angles on straight line)
= 180° — (40° + 63°)

1. METHOD
96.42 % 9.147

= 180° - 103° Number STF Log
= ¥ 79642 | 96.42 x 101 | 1,9842
9.147 | 9.147 x 10° | 0.9613
9.
WGEEAY 882.06 8.8206 2.9455
n(M)+n Q)+n(MﬂQ) X102
=n(MuQ)
15+9+b =34 To 3 significant figures= 882.
24+ b =34
b=34-24 12. METHOD
2 b =10 ,
]
10. METHOD
Let’s multiply 8 bags of red i k il -
beans with K600 and y bags iR ?»E{”:L | i
with K450 and then equate to gt Y i
(8 +y) x 550 il
TEEN:."“, AR HEHHRHH
(8 x 600) + (y x 450) = (8 + y) X 550 HTHHH B S e R

4800 + 450y = 4400 + 550y
Grouping like terms together
550y — 450y = 4800 — 4400
100y = 400

Divide by 100 both sides

197
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[3. METHOD y; = ¥, (Alternate angles)
Sketching q = q (Common)
Q ~ AMNR Il AQPR (AAA)
dem bem 5. METHOD
P / Tem R e ; — -.ﬂ7" A
Construction Q\Q/‘ |
\pO |
O
\ P |
@ |
I
I
[
dem Sem I
[
NS _J A
R A oy
P \\ 7cm / 5 & e A . | (A i ,— - v
__ Diameter
14. METHOD :
14cm
r=——=7cm
2
Let the height be h
Area = r? + 2nrh
Area = nir(r + 2h)
1232¢m? = 2 x Tem(7cm + 2h)
1232cm? = 22(7cm + 2h) ]
22cm(7cm+2h) _ 1232cm?
In As MNR and QPR magm saep
With notations from figure above 7em + 2h = 56cm
X; = X, (Alternate angles) 2h = 56cm — 7cm

B e T e
198
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2h = 49cm
2h _ 49%¢m
2 2

sh=245cem

SECTION B (30 MARKS)

y = axis
16. METHOD 1
<16 1
2x¥8<16x2 ,4_"
y+28<32 :
y<32-28 0
y<4 -2
4
v

X4y =08 (i)
50x + 20y = 250 v vov e (i)
By using substitution method
XmB =Y i aninio o (i)
Substitute x in equation (ii)

50(8 — y) + 20y = 250

Grouping like terms

—-50y + 20y = 250 — 400

-30y = -150

To find y divide by —30 both sides

-30y _ -150
-30  -30

y =50
Substitute y in equation (iii)
x=8-5
x=3
~x=3andy=5

17. METHOD

To complete the table of values

y=2x+5
=2(2)+5

y=4+5

y=9

x [-3| 0] 2

y |-1] 619

Check at the end

18. METHOD

| The wise learn together. | Downloaded for

19. METHOD
a. Modal is the most frequently
number. In this case the
modal= M
b. Number of boys= 15
c. Total number=S+M+L+
XL
=6+15+5+4
= 30
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20. METHOD

P

cm

<
N

Given that PQ= 250cm and QS=
480cm

2001 - 2022 MANEB PAST PAPERS

Note that the diagonals of a rhombus
intersect at a right angle.
& SN = NQ (given)

_ SQ _ 480cm =
NQ = = 240cm

PR

PN= 1
Let PR be x

So if PR=x

#PN ==

To find PN, use Pythagoras theorem
(PN)? = (PQ)* — (NQ)*
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2022 QUESTIONS

Answer all the twenty questions

1. a.Giventhatp = =3,q =2 and = 4, evaluate qr — p

(3 marks)
b. Simplify 3122, + 1203,, giving the answer in base 10
(4 marks)
2. a. Simplify (8 — x)?
(3 marks)
. ... m-n _ m+n
b. Simplify - % -
(4 marks)
3. a. Make n subject of the formulaT = a + (n — 1)d
(3 marks)
2
b. Simplify 83 X 42
(3 marks)

4. GiventhatP = {q,7,s,t,u}and Q = {q,7,u,v,w, x,y, z} present the information
in a Venn diagram.
(4 marks)

5. Triangles UVW and XYW are similar. If UW= 6cm , UV= 9 cm and XW=
3.6cm, calculate the length of XY
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6. Figure 1 shows graph of a line MN.

4 Y
F}’ 0—*“ }L 1
=N 4 I e
AERERAS ot
- T = ‘,--&,
el 4 sues
b | 4 - L 44 T
5 11111
= b1
b 444 -
44 44 t44-|
y .
] ] L4 4] ‘
R EERE | = 3 ‘}4
4149 =5 4 111 s
o . -
4 3
b4 -
4 .
j4<< b {41 !
i
L 4 1
B
1
: i
IRE RN L4} ,r
11»«-»-0-4 1 ]
. 1
| b -
=t it
)
L 44t +4t
£e
44
B
b4
1
3
r \
1 T
1
T
-

: Tl

On the same axes and using x = 3 as the mirror line, draw a reflection of the line

MN.
(3 marks)

7. The sum of the interior angles of a regular convex polygon is 2340°. Calculate

the value of each exterior angle of the polygon.
(5 marks)

8. Given the coordinates for points U(4,6) and V(8,16), calculate the gradient of a
line drawn through the points.

(3 marks)
9, Solve the equation n? +3n = 10
(5 marks)
S ———— —
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0. Use logarithms to simplify v382.1 + 5.67, giving the answer correct to three

decimal places.

(5 marks)

. A choir is composed of members who sing different voices. 16 members sing alto,
10 members sing soprano, 14 sing tenor while 10 sing bass. If a member is selected
at random to be a choir master, find the probability that the choir master selected

sings tenor.

2. In figure 2, ABC is parallel to DH and EF

A B

73°

4»

152°

E

Figure 2

-

(3 marks)

If angle DEF= 152° and angle BDE = 73° , calculate the value of angle ABD.

(3 marks)

13. A woman insured her goods at K60, 000 for every K240, 000 worth of goods. If
she paid an annual premium of K10 000 000, calculate the value of the goods.

(3 marks)

14. Table 1 shows number of chickens kept by three farmers in a certain village.

Table 1
Farmer A B @
Number of chicken | 150 | 100 50

Draw a pie chart to represent the information in Table 1.

. | The wise learn together. | Downloaded for
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15. A motorist left point A at 7:00 am to point R, a distance of 200km. At 8:00 am.
after travelling for 80 km, she had a breakdown for 30 minutes at point Q. She
continued travelling at 40 km per hour and reached point R.

a. Using a scale of 2 ecm to represent 40 km on the vertical axis and 2 cm to
represent 1 hour on the horizontal axis, draw a distance-time graph for the
motorist.

(5 marks)

.-y
1t T

b
i
.

b. Use the graph to find the time the motorist took to reach point R.
(1 mark)

16. The cost of 4 loaves of bread and 3 cakes is K3 100 while the cost of 2 loaves of
bread and 5 cakes is K 2 250. If the cost of a loaf of bread is x kwacha and the
cost of a cake is y kwacha, calculate the values of x and y.

(7 marks)
T —

204
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Calculate the m

Table 3.

'

yin

g value of

1SSin

.

a.

(1 mark)

b. Using ascale of 2 em to repres

ent 1 unit on both axes and using the same axes,

(4 marks)

4 on the graph paper on page 12.

—

draw the graphs of 4x +y = 6 and x =y

=4

6 and x =Y
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Use the graph to solve the equations 4x+Yy

C.

Itaneously.

.

simu

(1 mark)
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18. Figure 3 shows a rectangle ABCD and a thombus ABEF.
A B

67
F E

Figure 3
If angle BEF= 62°, calculate the size of angle BXC

(5 marks)

19. Figure 4 shows square based pyramid ABCDE in which BC= 15cmand CE= |
15cm
E

C

Calculate the total surface area of the pyramid
(S marks)

20. Using a ruler and a pair of compasses only, construct triangle LMN in which
MN= 6cm, LM= 7.5 cm and angle MNL= 45°. In the same diagram, construct

a circumscribed circle of triangle LMN.
(7 marks)

4‘;
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2022 ANSWERS

[ () Method
qr-—p
Butg = 2,r=4andp = -3
(2% 4)~(~3)
B4 3
11

(b) Method

Firstly, add then convert to
base 10

3122,

+1203,4

10331,

Convert it to base 10

148 4 0% A" +3 %42 +3 %41 +1x4°
1 %256 40 %64+ 3%1643%x44+1x1

256 +48+12+1
317,49

(a) Method
(8 —x)*
(8 —x)(8~-x)
8(8 —x) - x(8-1x)
64 — 8x — Bx + x?
64 — 16x + x*

| The wise learn together. | Downloaded for
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x? —16x + 64

(b)

Method

m-n m+n
Ry

3 5

5(m-n)+3(m+n)
15

5m~5n+3m+3n

15

.8m-2n

15

3. (a)

(b)

Method
T=a+(n-1)d
a+(n—1)d=T
n-1)d=T-a

(n-1)d _ T-a
8 &
_T-a
n—-1= =
T-a
n= T +1
Method
2
83 x 4
(’{/ﬁ)2 X (4 % 4)
(2)% x (16)

(&) CamScanner
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4xX16 6. Method

64 Use the graph given to draw a
reflection of MN below.

4. Method

1‘ () / NI
Below is the Venn diagram i o It

LA R e
q i 1t o HHEHE Y HEEHSHL TR Y
N
‘l ! ,,., li R
% Method
First, find the number of sides
5. Method of polygon
Similar As given: 180°(n — 2) This is the sum
UVW of interior angles of polygon
A% 180°(n — 2) = 2340°
UV _ VW _ uw 180°(n-2) _ 2340°
XY YW Xw 180° 180°
LUV _UW i=&=13
Xy aw n=13+2
9cm 6cm n= 15
XY "~ 3.6cm 1

The polygon has 15 sides.

XY X 6cm = .
m = 9cm X 3.6cm Then find the value of each

Cross multiplication

interior angle
6XYcm __ 32.4cm
6cm  6cm 23450 156°
1
XY =54
ol - the value of each exterior angle
will be 180° — 156° = 24°
B e —

208
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Number | Standard form | Log
J/382.1 | 3.821x 102 | 2582
2
1.291
5.67 X 10° 0.764
ser | W 0.538
3.448 3.448 x 10°
8. Method
U(4,6) and V(8,16)
(%1, x7) 1, ¥2)
Gradient (m) = 2222
X2—X1
B 16 -6
T 8-4
=1
g
=25
Gradient of UV is 2.5
9. Method

To solve the equation
n?+3n=10
n2+3n—-10=0
n+5n-2)=0
Either
n+5=0orn—-2=0

n=-5or n=2

| The wise learn together. | Downloaded for
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[(), Method
Ja82.1 7 5.67

I'1. Method
Member of choir
Acto = 16
Soprano = 10

Tenor = 14
Bass = 10
Total singing = 16 + 10 + 14 + 10
= 50
Probability Tenor = ——
robability Tenor = ——— e A
=4
" 50
o F
— 25

P (Tenor) = é

12. Method
A B -
y
730 f
"\*520
........ > »
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Constructions produce FE to any 14. Method

point out side. : :

Let angle ABD be y while Farmer A
produced angle be x Number of chicken | 150
Check with notations from figure e aes e o
above:

To draw pie chart

Take note we are given there ¥ . i
First, find the total number of

parallel lines

x + 152° = 180° (Adjacent chickens.
A+B+C
angles) 150 + 100 + 50 = 300
x = 180° — 152° ~ 300 chickens represent 360°
x = 28° Let’s find degree of A, B and C.
EDH = x = 28° (Adjacent angles) A =139 360°
300
BDH = BDE — EDH (Given) s e Wk
= 73° - 28° (ks ;
e B= Tria 360
= 120° ;
BDH = ABD = y° = 45° el ol
50 .
(Alternate angles) G2 360
«~ ABD = 45° = 60° for C.

Pie chart means circular chart

13. Method
Insurance by simple proportion
If K240 000= K60 000 (value of

goods)

~ K10 000 000 = more

K10 000 000 % K60 000
K240 000

K2 500 000 this is what she is
insured on the value of her goods.

=A =B =(C

e —————————— e —
210
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15. (a) Method

Check at the end for the graph

(b) The time is 1 hr 30mins or 1%

hours.
16. Method
This is word simultaneous equation
4143c=3100.......c.ceeinenen. (1)
204 5¢ =2250 ......ccovvevninnnn (ii)
Substitute [ be x and ¢ be y
AEEAY =300 ... oonmvinnninais (1)
BBy = 2280 .ii0000civinire s (ii)

Eliminate x's

2 {4x +3y= 3100}
42x + 5y = 2250

8x + 6y = 6200
—8x + 20y = 90000

0—14y = —2800

—14y = -2800
-14y _ -2800
=g  =i4

y =200

To find value of x take any equation
either (i) or (ii)

4x + 3y = 3100
4x + 3(200) = 3100
4x + 600 = 3100

| The wise learn together. | Downloaded for from
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4x = 3100 - 600

4x = 2500
#x _ 2500
4 4
x = 625

» When = 625,y = 200

17. Method
4x+y =6
X 0 3
6 0
x—y=4%
x 0 4
y -4 0

(a) Missing value

x—y=4
0—y=4
-y=4
y=-4

(b) Check at the end of the answers
(c) The solutions of the equations
are found at the point of
intersections
Whenx =2, y = -2
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18. Method
A ~ B
% g

4

S o
D ~ IR . G

¥
b
F o E

Construction joins chords of rhombus
AE. Remember chords of rhombus
bisect at right angles and each angle of

rectangle is 90° also.
In A EXB is isosceles

XBE = XEB (base angles of
isosceles)

180°-90° 90°
=E==%

FEX=62°—-45°=17°
BAX =FEX (Alternate angles)
BAX=17°
XBC= 90° — 73° (Right angles)
= iP
BXC= 180° — (XBC + BCX) (Sum of A)
= 180° — (17° + 90°)
= 180° — 107°
BXC = 73°

19. Method
Checking

1% area of base: L? = 15cm X 15cm
= 225 cm?

Note each slanting face is an isosceles

=+/267.75
=16.36cm

Then the area of each slanting face

bxh

N =

s % X 15¢cm X 16.36¢cm

= 122.7cm?

e
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After getting the solution multiply by 4 Total surface area = 225cm? +
Total area of slanting faces = 490.8cm?
122.7cm? x 4 — 715.86m?
= 490.8cm?
20. Method
Steps

(i) Construct an angle of 90° at N by using pair of compass only.
(ii) Bis}ect an angle of 90° by pair of compass

(iii)Take 6¢m from ruler by compass to draw point M.

(iv)Take 7.5 cm from ruler by pair of compass to draw point L.

(v) Finally bisect the sides of triangle NML to get the circumscribed circle.

Sketching
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320 T T

1 1
Liiill
1

280}

240 .

N
(=
(=

160

Distance (km)
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o
=
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EXAMINATION NO.:
2025 Page 2 of 15 J131

Answer all the twenty questions in the spaces provided under each question,
/ 2

i a. Giventhata=-3,b 2and ¢ ~ §, evaluate (2”/ . (3 marks)
) = D)

b. | Given that set F = {5,10,15,20, 25} and
G ={multiples of 3 between 5 and 20}, write down n(F N G).
(3 marks)

Continued/...
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4
EXAMINATION NO.; b .

2028 Page Vol 15 J131
30 a0 Subtraet 1M from 2243, piving the answer in base ten,
; (4 marks)
/@ Make m subject of the formula ¢ =9’ﬁ—2b. (3 marks)
Cantinmed/
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ILXAMINATION NOW

2028 Pige d of 15 J1A
(‘ )i Shplity ’,"" b a "/'. (4 marks)
" |
b.  Simplify ( - ) « &, (3 marks)
Jx *

Q) Given that the n™ term of a sequence is 3n% —1 | find
the first three terms of the sequence, (3 marks)
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EXAMINATION NO.:
2025 Page 5 of 15 J131

@ Solve the equation -2

(6 marks)

N| —
N | —

6. The old price of bread was K2 000. If the price increased in the
ratio 6:5, calculate the new weekly expenditure of a family
that takes 3 loaves of bread per day. (4 marks)

e

Cantinned/
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EXAMINATION NO.: _
2025 Page 6 of 15

@ In figure 1, FG is parallel to HIJ, angle IFG = 51°
and angle JKI = 75°.

F 3 > G
51
H i > J
75
K
Figure 1
Calculate the value of angle IJK. (4 marks)
8.  Solve the inequality 8 —4x <2(1 —x). (5 marks)
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EXAMINATION NO.:
2025 Page 7 of 15 J131

, Figure 2 is a triangle PQR in which angle RPQ -~ 90", RF % ¢m and
QR =13 cm.

Figure 2

Calculate the length of PQ, giving the answer correct to 2 decimal
places. (4 marks)

10. Given that a letter R is picked at random from the word DIRECTOR,
find the probability of picking the letter R. (3 marks)
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EXAMINATION NO.:
2025 Page 8 of 15 J13]

11.  Figure 3 shows a quadrilateral LMINP drawn on the graph paper.

| ,’e" |
| BB EENSNNERY 15ES RN
3
4 HHHe 2 ) j
T | | nssnssa
............... . m
s = og

Figure 3

Using y — axis as the mirror line, draw a reflection of the quadrilateral
LMNP. (3 marks)
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EXAMINATION NO.:
2025 Page 9 of 15 J131

12. The total surface area of a square based pyramid is 144 cm”. 1f the

base is of length 8 cm, calculate the height of the triangle.
(S marks)

13.  Mrs Shati bought a car for K5 000 000. If the value of the car
depreciated by 15% in the first year and 25% in the second year,

calculate the value of the car at the end of the second year.
(5 marks)

/e
(2
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EXAMINATION NO.: _—
2025 Page 10 of 15 J13)

4731x31.5 , giving the answer correct

68.9
(5 marks)

14.  Use logarithms to simplify

to 3 significant figures.

15. A trader can buy either white (w) or brown (b) beans. Three white
beans and two brown beans weigh 1 300 mg, while five white
beans and four brown beans weigh 2 400 mg. Find the mass of
a white bean. (6 marks)
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EXAMINATION NO.:
2025 Page 11 of 15 J131

16. In figure 4, ABD and ECD are similar triangles in which AB = 6 cm,
EC=2cmand DE =7 cm.

A E

7cm

Figure 4

Calculate the length of DA. (4 marks)
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EXAMINATION NO.: i
20258 Page 14 ol 1§ :

19, Figure 6 shows a diagram of o trapezium ABCD in which AB 14
parallel to DC and AD -~ BC,

D X C
Figure 6

If X is a point on CD such that BC = BX, show that ABXD is a
parallelogram. (5 marks)
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EXAMINATION NO.:

Page 15 of 15

Figure 7 is a line graph whose equation is y + 2x = - 6.

J131

" ;I I ‘|¢ I e ot S B B B B T B m e e i o
HH P e e B4
HH O H R
: R R R

AERREE RRES. SESE EENEESRES
HHT ARSENE NSERENESEE SaERaSEEE
441 S ESSEE I EEEERSSSs I SSSSEENN
TH- 2 BERiRaRanasss aanasasns,
li«" HiH NN SSENSSENENaEEEEEEY!
HH C mEa AEaEESEEENEs SRAREEREE
T A S S EEmaunanisnamaseses:sesessess:
J“{"+'+' - - },»_L r+,‘¢ .........
HEE3ING - = | NEnaEEsEY. SensssuEs
}E 0 SEEREEEEes
'k =h sEESEEREES!
1 HER IIEEEREEES
. mEREES
= 2 11
= At ‘I
H =
] Y "f
H :
] | ;

|
T
.
Figure 7

Complete the table of values for x and y for the equation y =2x + 2.

X

-1

y

3
4

(2 marks)

On the same graph and using the same axes, draw a graph of the
(2 marks)

line y = 2x + 2.

Use the graph to solve the following equations simultaneously
y+2x=-6andy=2x+2.

: END OF QUESTION PAPER
NB: This paper contains 15 printed pages.
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