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General Certificate of Education Ordinary Level
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Mathematical Insiy QLT
Mathematical Tables
Nen programmable Electronic Caleulutor
Plain Paper (| sheer)
Graph Paper (4 sheets)
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Time 2 hours 30 minutes

INSTRUCTIONS TO CANDIDATES
Write your Name, Centre number and Candidate number in the spaces provided on the answer
paper/answer booklet.

Answer all questions in Section A and any four questions from Section B

Write your answers on the separate answer paper provided
If vou use more than one sheet of paper, fasten the sheets together.

All working must be clearly shown on the same sheet as the rest of the answer.

Omission of essential working will result in loss of marks.

If the degree of accuracy 1s not specified in the question and if the answer is not exact. the
answer should be given correct to three significant figures. Answers in degrees should be
given correct to one decimal place.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.
Mathematical tables and Non-programmable electronic calculators may be used to evaluate

explicit numerical expressions.

- - r consists of 9 printed pages and 3 blank pages.
This q“t;';::ng;:ﬁ]mbﬂbw School Examinations Council, N2021,
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Section A |52 Marks]

Answer all guestions in this section

12

In the diagram above, ABCDE are points on the circumference of a circle centre 0.
RCT is a tangent to the circle at C.

BCE =53ad EAD = 48°

(a)  Name any two angles which are equalto ADF [2]
(b) Caleulate
@  BEC- (2]
() BAE (1)
(i)  pOC [2)

{a) Given the formula Ve lerln

. - 3y s
i) calculate | when e ET., . EE' (2
i 2
(ii)  make " the subject of the formula. (2]
ih) Criven that matrix 5 —2Y and matrix b
A= e B -
-6 3 !
find
(i) AB. (2]
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(ii) 4! the inverse of matrix .

3 Answer the whole of this question on a sheet of plain paper provided.
Use ruler and compasses only for all constructions,
Show clearly all construction lines and arcs.
All constructions must be in a single diagram.

(a)

(b)

(c)

(b)

()

Construct

(i) triangle ABC with AB = 8em, AC = Temand 3 A" = 120" [5]
(i)  aperpendicular line from A to BC to meet BC at D, (2]
(iii)  the locus of points that are 3 cm from AB, (3]
Measure and write down the length of side BC. [j
Mark the point X inside the triangle which 1s 3 cm from AB and on the line
AD. (1]
Calculate the simple interest obtained by investing $800 for 10 months at a
rate of 36% per annum. (2] F
Iff(x)=2a"+5r—6-
find
(i) F(2), [2]
(ii) the values ﬂf*'*'furwhichf (£)=10- [3]
tisgiventhat £ = {r: 1<r <12 re Z}
Subsets P and Q are such that
P = {x: ris a perfect square} and
Q = {x : z is an even number}
(i) Draw a clearly labelled Venn diagram of £ and its subsets P and

Q (3]
(i) List all elementsof P ' (). 12
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(a)

(b)

(c)

(d)

(e)

Evaluate q 1 |

A lorry travels a distance of 123 km in | | hours.

9
Find the average speed of the lorry.

Solve the equation a — 2 |
2

5
Factorise completely 3a — 2bc + 3¢ — 2ac.

Factorise completely 63 — 7?
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(a)

(b)

(a)

(b)

(c)

Section B (48 Marks)

Answer any four questions from this section
Fach question carries 12 marks

I'he table below shows the distribution of marks of 20 learners in 4
Mathematics test.

Mark o [in 12 i3 14 i5
MNumber of learners n p [ B B B
(i) Calculate the mean mark. [3]
(i) The information is to be shown in a pie chart.
Calculate the angle that represents learners who scored 11 marks [2]
{(iii)  Two learners are chosen ar random from the group.
Calculate the probability that their marks are both less than 14. [2]
Solve the equation 342 — 5 — 7 = ().
Give the answers to 2 decimal places. [5]
Answer the whole of this question on a sheet of graph paper.
Use a scale of 2cm to | unit on both axes for
—H5<r<3ad—-8<y<3
The table below shows corresponding values for the function
y=1-2z-2%
T Tal3l210 fh P
v 7120 pph lok
Calculate the values of P and 9. (21
Draw the graph of y=1-2r - o 4]
Use the graph to estimate the,
(i) roots of the equation 1 — 2x — x* = 0, 2]
(ii)  gradient of the curve at the point where .r = 1. [2]
(iii)  area bounded by the curve and the r axis . [2]
A0 MN202 )
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D
In the diagram above BED is a straight line, AB is parallel to DC.
CBD = 40°, ACB =%°, ECD = 35"
BC = 8cm and CD = 1 0cm.

(a)  Name the triangle similar to tnangle CDE (1]
(b) Calculate
®  ABE [2]
(i) EC 2]
(iii) BD. [3]
(iv)  area of triangle BCD, 2]
() the shortest distance from D to AT [2]

9 The table below shows the heights of 50 plants in a school tree nursery measured to the
nearest centimetre.

Height | o o | 215056 <h<2020<h < 3080 < h < 35B5 < B < 50
(h cm) , | , = S
Frequency 1o j:IS ],rr.' b i
Fffqufnﬂ:l' L': R ;'l 4 | :
Density | [ i 1 0.6 B
a) Find the values of ™ and " 2]
{b) State the modal class (]
{c) Calculate an estimate of the mean height of the plants. 13]
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(d) Two plants are chosen at random. calculate the probability that the heights
of both plants are greater than 30 ¢m [2]

(e} Answer this part of the question on a sheet of graph paper.
Use a scale of 2cm to 10 units on the Height (/1) axis and
4em to 1 unit on the Frequency density axis

Draw a histogram for the data given, (4]
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The graph shows mangles ABC, A:B\C., A;B-C», A:B;C: and A.B.C..
Use the graph to answer the following questions.

(a) Triangle ABC 1s mapped into tnangle A,B,C, by a reflection.
Find the equation of the axis of reflection. (1]

ib) Triangle ABC is mapped onto triangle A B C: by a ceriain single
transformation.
Descnibe fully the single transformation. (2]
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by an enlargement

e A Ba(
Triangle ABC 1s mapped onto riangle Al
Find the
[ 1 |
(i) scale factor of enlargement,

(i) matrix which represents the enlargement.

i i ; ABC onto
(d)  Describe fully the single transformation which maps triangle (3]
tnangle A; B, C, -

0 3
onto triangle As Bs Cs (not drawn on the graph),

(e) A transformation represented by matrix ( —2 {]) maps triangle ABC

Calculate the coordinates of triangle A; B; C;, [3]
11 A publisher wishes to produce a book in two sizes. a small pocket size edition and
a medmim size edition.
Let - be the number of pocket size edition copies.
Let ¥ be the number of medium size edition copies
{a) (i) The publisher wishes to print at most 100 pocket size editon copies
The publisher wishes to print at least 30 medium size edition copies.
Find two inequalities which sansfy these conditions [2]
(ii) [The number of copies of medium size edition copres should be at
most 3 of pocket size edition copies.
0 ,
Find an inequality that satisfies this condition (1]

(iii)  The cost of producing a pocket size edition copy is $8 00,
The cost of producing a medium size edition copy 15 § 13, 00
The publisher has only $1000, 00 1o spend on printing the copies
Find an inequality that satisfies this condition, .
Show that it reduces to 4 + 5y < 50))

(b} Answer this part of question on a sheet of graph paper.,
Use a scale of 2cm to 20 copies on both axes for the ranges
0<r=<130

and () < y << 100

Lhe poimt(r; i) represents ¥ pocket size edition Copies andg U medium
size edinon copies

Show by shading the unwanted region the Tegion in which (r: 1) must

lie
ic) Use the graph 1o determine the maximum number of copies of each book

that the publisher will produce. N
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The diagram above shows a tumbler in the form of a frustrum of a cone ABCD
with base diameter of 4cm, top diameter of 6cm and a height OX of 12 cm

O 1s the centre of the top circle and X 15 the centre of the bottom circle.

E is the vertex of the cone where XE =h cm.

In this question take * to be 22

T
{a) Caletilate the circumference of the base circle,
(b) The frustrum 15 extended to E with a height EX of b cm.
Calculate A.
{c) Calculate the volume of the tumbler (frustrum).

(d) Express the volume of the tumbler in litres.
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