P e o ——— . o2 T _{, N —— X —, O vj--..

B T R S g

't ’ & . . 4 |
| ;,'- o O .-7 ..‘- Sty "l ,, :'*hf‘v';" h ', .:‘ = :_‘,?' A .
EXAMINATIONS GbuNcu. OF ZAMBIA 2% S J
Examlnaﬁon for*General Cemflcate of Education.Ordlnary Level }. "{‘_ . f:"i;-\é-' ;
b | v s v ‘_
--F'
. : !n
R Mathemat‘icgf (Syllabhs D) 302412
i c, , i A L
, P,aperé DN T 5, L gl e
o '-* y ! < -,n'.-"__,'_._ -._..';_.’
Friday SR TN 8JULY 2016 AP
L ! . o L~ v F i st /“”- e v S e :,'IVL«‘ ."’"?! ' oo
X -*- Additional materials: . o : A . b % s
$ % mmcmm(nm blo) Bt AL TLIW % v X
¢ "Geometiical instrurients mfm -~ f‘ P SRR LY D N |
Graph paper (2 sheets) WLTEY Mo Gl et
sl Whumﬂdtqbtes(ophﬂgo “": \,,’ ¥ e et Etadp o 7
w R Fiain papee(] sheet) e’_fd_ e # » A >
L. > \"- o - = ,.".}-_ o T~ b3 h-v -;:—‘ul “J._ ':-.:r_l
e NS e e S e e el

Time: 2 hours 30 minutes

Instructions to Candidates

Write your name, centre number and candidate number in the spaces provided on the
Answer Booklet.

Write your answers and working in the Answer Booklet provided.

If you use more than one Answer Booklet, fasten the Answer Booklets together.
Omission of essential working will result in loss of marks.

There are twelve (12) questions in this paper.

Section A
Answer all questions.

Section B
Answer any four questions.
Silent non programmable Calculators or Mathematical tables may be used. -

Information for Candidates

The number of marks is given in brackets [ ] at the end of each question or part
question.

The total marks for this paper is 100.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal place.

Cell phones are not allowed into the examination room.

@ECZ/2016/GCE/M1 This question paper consists of 10 printed pages.
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Section A [52 marks]
Answer all questions in this section

1 (a) Factorise completely 4x* ~ 16y [2]
1 3 1
Evaluate 2— + — + —. 2
M) Bl S * A" R 2
(¢) Express the value of 0.2 X 0.6 as a percentage. [2]
2 (a) Express S as a single fraction in its simplest form [3]
PSS 2 r+s e ’
s, g WS
’ 4 3 x-2 Xx).
(¢) Given that the determinant of matrix A = [ 5 l] is 4,
(i) find the value of x, [2]
(ii)  write the inverse of the matrix A. [2]

3 (a)

(b) Solve the equation x* + 2x = 5, giving your answers correct to 2 decimal places.

In the diagram below, ABDG is a circle with centre O.

E F
D
G
C
219
B A

Given that GﬁD =21°, BC and CE are tangents to the circle at B and D respectively,

calculate

@G GOD,
(i) G?E,
(i) GED,
(iv) BCD.

[1]
[1
(1]
2]
[5]
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4  Answer the whole of this question on a sheet of plain paper.

(@)
(b)
(©

(d)

Construct triangle PQR in which PQ = 10cm, PR = 8.5¢m and QR = 9cm.
Measure and write the size of PﬁQ,

On your diagram, draw the locus of points which are
() 5.5cm from P,

(ii) equidistant from P and R.

(iii) equidistant from PR and PQ.

A point S inside triangle PQR is such that S is:

less than or equal to 5.5cm from P,

nearer to P than to R,
nearer to PR than to PQ.

Indicate clearly, by shading, the region in which S must lie.

(1]
[1

(1]
(1]
(2]

(2]

(b)
(©

The Venn diagram below shows the results of a survey conducted at Mayuka clinic
on patients who were attended to on a particular day. Set W represents those who
complained of body weakness, set H those who complained of headache and set F
those who complained of fever.

E w v

(i) Use the information in the Venn diagram to find the number of people who
complained of

(a) body weakness only,
(b) body weakness and fever only,
(¢) headache.
(i) Calculate the percentage of those who complained of all the three ailments.

Solve the inequality %n +5<14,

Given that 4% of the bricks get damaged when they reach the building site, how
many bricks should a builder order if 4 800 are needed to finish a job?

(1]
[1]
(1]
(2]

(2]

(2]

Mathematics/4024/2/2016 [Turn over
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6 (a) Inthediagram below, OA =gand OB =5. C on AB is such that AC:CB=2: 1 and B on
ODissuchthat OB:0D=1:2.

D

Express as simply as possible in terms of g and/or 5.

@) AB, [1]
(i) AD, : (1]
(iii) CD. 2]

(b) Tickets for a variety show held at Movi Secondary School were sold at
K50.00 each. Half of the money collected at the show was donated to charity.
If the charity received K2 500.00, how many tickets were sold? [3]

(¢) 72 ladies were invited to a kitchen party. The ratio of those who took Fanta to those
who did not was 13 : 5 respectively. Given that 18 others came in uninvited and 8
of these took Fanta, find the new ratio of those who took Fanta to those who did not.[3]

Mathematics/4024/2/2016
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Section B [48 marks)
Answer any four questions in this section

Each question in this section carries 12 marks.

7 (a) Three towns Luzi (L), Muzi (M) and Puzi (P) are spaced as shown in the diagram.
M is on a bearing of 060° from L and P is on a bearing of 105° from M.

450 600

60°

Given that M is 450km from L and 600km from P, calculate

(i) the distance between L and P, [5]
(ii) the area of triangle LMP, [3]
(iii) angle MPL. [2]
(b) In the figure below, O is the centre of the circle, the chord AB is perpendicular to OC
and OC =4.3cm.
43
B C A

Given that the chord AB is 38.2cm, calculate the radius of the circle. [2]

Mathematics/4024/2/2016 [Turn over



Page 6 of 1

Answer the whole of this question on a sheet of graph paper.

A farmer had 260 potatoes in a sack. The masses, in grams, of the potatoes are given in the

table below.
Mass 100<x<150 150<x<200 | 200<xs250 250<x<300 300<x<350 | 350<x<400
(x grams)
No. of 15 45 75 80 40 5
Potatoes
(a) Calculate an estimate of the mean mass of the potatoes. (3]
(b) () Copy and complete the cumulative frequency table below.
Mass (x grams) <100 <150 | <200 | <250 | <300 | <350 | <400
Cumulative frequency 0 15 60 260

(1]

(i) Using a horizontal scale of 2cm to represent 50 grams for masses between 0 and
400 grams and a vertical scale of 2cm to represent 25 potatoes, draw a smooth
cumulative frequency curve.

(iif) Use your graph to find

(a) the median,

(b) the interquartile range.

(¢) A potato is picked at random from the sack. What is the probability that it has a mass

greater than 250 grams?

(3]

(1]
(2]

(2]

Mathematics/4024/2/2016
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9 (a) The region R in the diagram below shows the set of points (x, y) satisfying four
inequalities representing the number of chairs (x) and tables (y) a carpenter made.

y

o

(i Iftwo of the inequalities are y > 20 and y > 2x + 10, write the other two
inequalities. [3]

(i) The carpenter makes a profit of K100.00 on a chair and K60.00 on a table sold.
Given that the carpenter sold all the chairs and tables he made, find the

(a) values of x and y which would give him maximum profit, [2]
(b) maximum profit. [2]

(b) A bag contains 3 black balls and 2 white balls. Two balls are taken from the bag at
random, one after another, without replacement.

(i) Draw a tree diagram to represent this information. 3]
(i) Calculate the probability that the two balls taken at random are of the same
colour. (2]

Mathematics/4024/2/2016 [Turn over
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10 (a)

(b)

Answer the whole of this question on a sheet of graph paper.

2

The variables x and y are connected by the equation y = 3—;—+-§-

Some corresponding values of x and y correct to 1 decimal place, where necessary,
are given in the table below.

03106 1 [15] 2 3 % .3 6

y |67[34]22]18|18|25]|37]|54] ¢

(i) Calculate the value of ¢, giving your answer correct to 1 decimal place.

(ii) Taking 2cm to represent | unit on each axis, draw the x and y axes for
2

2
0<x<6and0<y<8. Drawthegraphofy=x?+;.
. R e
(iii) Use your graph to solve the equation T+;=3'
: X+7
(iv) (a) Onthesameaxes,drawthcgraphofy=T.
: . X2 2 X#%7
(b) Hence or otherwise, solve the equation ?+;=T'

K480.00 is invested in an account which pays 10% per year compound interest.
Find the total interest earned if money is left in the account for 3 years.

(1]

131

(2]

(1]

(2]

(31

Mathematics/4024/2/2016
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11 The diagram shows triangle A, B, C, E and F.

11

] H
v
(a) Describe fully a single transformation which maps triangle A onto triangle B. 2]
(b) Triangle A is mapped onto triangle C by a rotation. Find
(i) the angle and direction of this rotation, 2]
(ii) the co-ordinates of the centre of rotation. [2]
(¢) Triangle A is mapped onto triangle F by an enlargement. Find the centre and scale
factor of the enlargement. [2]
(d) Triangle A is mapped onto triangle E by a shear. Find the invariant line and the
matrix that represents this transformation. [4]

Mathematics/4024/2/2016 [Turn over
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12 (a) The diagram below shows the cross-section of a circular metal disc of radius 14mm.
The disc has a central hole which is a square of side 4mm. [x = 3.142]

(i) Calculate the shaded area in mm?, [3]
(ii) Given that the thickness of the disc is Smm, calculate in mm? the amount of
materials required to make 20 such discs. [3]

(b) Inthe diagram below, A(65°N, 5°E), B(65°N, 45°W) and C are three points on the
surface of the model of the earth and O is the centre of the model. The point C, due
south of A, is such that AOC = 82°. [x = 3.142, R = 3437 nm)]

(i) State the longitude of A. 1]
(ii) Calculate the latitude of C. (1]
(iii) Calculate, in nautical miles, the shortest distance
(a) between A and C measured along the common longitude, [2]
(b) between A and B measured along the circle of latitude. [2]
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