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Candidate Name Centre Number Candidate Numpg,

Answer all questions

NEITHER MATHEMATICAL TABLES NOR SLIDE RULE NOR CALCULATORS
MAY BE USED IN THIS PAPER

1 Express 30,098

()  correel o the nearest tenth,

Answer (u)
(1]
(b)  correct to four significant figures.
Answer (b)
(1]
(c) in standard form.
Answer (¢)
1
2 (a)  Express g as a recurring decimal,
3
Answer (a)
[
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() Find the valwe of 10) — 0 - 24+ 2 » 2
Answer (b)
(2]
3 (a) Write down the next term in the sequence 2, 3; 5; 8; 12; ...
Answer (a)
(1]
400471 N2021
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(b) Sumphly 200 — K, giving your answer as a common [raction inits

20 1 8
simplest form,

Answer (b)
2]
4 (@ @ List the pnme numbers between 14 and 20,
Answer (a)1)
(1
(ii)  Write the number 801 008 in words.
Answer (a)ii) in answer space
i
(b) Express 6,65 hours in hours and minutes.
Answer (b)

1
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()  List the first three values of / wuch that | < r < 4 where ¥ 15 a natural
number,

Answer (a)

2]

()  Express 270 as a product of its pnme factors in index form.

Answer (b)
121

6 (a)  Ifthe bearing of P from Q is 054 °, find the bearing of Q from P.

Answer (a)
(]

[Tumn over
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() Caleulute the numbor of sides of n regulur polygon with intenor angles of

162" oach,
Answer (b)
(2]
7 Express 1 1  as asingle [raction in its simplest form.
?2-1 1+
Answer
(3]
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(») Wnite down thwe Targest four<cigit number in buse §

Answer (a)
[
() Convert 1115 to a number in base 7.
Answer (b)
2]
4004/1 N2021
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9 Factonse completely 04 (y 4 1) =y = 1.
Answer
(3]

10 Evaluate

(a) log, 64,

Answer (a)
1]
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(b) log 8.
log 16

Answer (b)
[2]

1 Solve the simultancous equations:

2r+y=4
Sy —4r=13

Answer

13]
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12 For the expressions 10( (. | 1) and g (4 I]!-
lind the

(n) H.CVL,

Answer(a)
[
(b) L.CM.

Answer (b)
(2]

400471 N2021
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13 A tnangle has sades of lengthy 5 ¢m, B emoand 12 ¢m.
Find the cosine of the smallest angle ny a common fraction in its simplest form.

Answer
[3]
14 (8) Solve the cquation 5° = 125.
Answer (a)
12
4004/1 N2021
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(b) Simphtv 08 - A
(=)

Answer (b)
2]
15 Giventhat =2 < r < Hand 3 <y < 10,
calculate the
(3)  greatest possible value of 3 — 72,
Answer (a)
12]

4004/1 N2021
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16

(b)

(a)

leust possible valuwo of 4/,

Answer (b)
12]
Solve the simultancous inequalities 2+ — 6 < 4r < 1) — 1.
leave the answer in the form u < 2 < b. where a and b arc integers.
Answer (a)
13)
A00d/] N20Z1
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(b) Represent the solution to part (1) on » number line

Answer (b)
(]

(3 Given that 2 = 42 + 2as .

make a the subject of the formula,

Answer (a)

2]
(b) Findawhens=5u=2and¥ = 2.

Answer (b)
12)
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¢ Dvanesjoinly asSand T.

@  Find an equation connecting D, S, T and a constant & .

Answer (a)
(1)

()  Find the value of k given that 1) = 24 when S = 4 and 1" = 2.

Answer (b)
]

()  Find the valuc of T given that D = 50 and 5 = 10 using the value of
kin (b) above.

Answer (c)
12]

400471 N221
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19 The wmversal set { has subscts A and 13 such that
(&) =15, n(N)=2b, n(A'NB)y=Yand u(AnB)=n(AUB) ",

()  Show Uns information on u Venn diagram.

Answcr (a) on the diagram
13
(b) Findn(B).
Answer (b)
I
20  Given that 3 x4 =2
SR~
find
(®) f(=1}
Answer (a)
[1]

4004/1 N20Z1
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i
) the value of ' lor winch 4
fle) = -~
1
Answer (b)

31
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The diagram above shows a speed - time graph of a moving obyect.

The objects decelerates uniformly at 3 m/s’ trom a speedof ¥ m/s o a
speced of 15 m's in 5 scconds.

It maintns the speed of 15 m/s for a further 5 seconds.

It then decelerates uniformly until it comes to rest afier 3 seconds.

Calculate

(@

Answer (a)

2]

400471 N2021
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(b)  the decelemtion in the last 3 seconds,
Answer (b)
[
(©) the distance travelled in the last 8 seconds.
Answer (c)
2]
2  (w) By selling an article for $20, 00 a dealer made a profit of 25%.
Calculate the cost price of the article.
Answer (a)
12]
() Giventhat 7t — S _ s — ot,
2 3
find theratio f : 8
Answer (b)
[3]
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23 A stimoght line, | paosses tinough the ongin und the point (1.2),
I'ind the

(») prdient ol hine |/,

Answer (a)
(1

(b) equation of the line [,

Answer (b)
2]
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()  equation of the straight line throwgh pownt (0, |) which s paralle] to line /.

Answer (¢)
12]
2| (a) On a map the distance between point A and point B 1s 10 cm.
The actual distance i1s 2lkm.
2
Find the scale on the map, giving the answer in the form 1:n.
Answer (a)
(21

4004/1 N2021 )
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(b)  Cnlculnte the nctunl

()] distunce, In metres, between 2 places which are 3 cm apart on the map,

Answer (b)1)

(1]

(i)  areain kX represented by an area of 8 cm® on the map.

Answer (b))

2]

40047) N2021
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1% Given that O - (—;.Z):md Ol ( 12). where () 18 the ongin,

lind
@™ ATz
Answer (a)
12]
(b) ‘ A_ht leaving the answer in surd form.
Answer (b)
12]
4004/1 N202)
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L

D)

(c) () 17- where M is the midpoint of AB

Answer (¢)

26  Giventhatmatnix A /] 2\ and matrix C 1 =4\,
3 -2 3 )
tind

(a) the determinant of matnix C,

Answer (a)

400471 N2021
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o  A-=3C,
Answer (b)

12]

(c) marixBitB= o\
()

Answer (c)

12
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Section A |52 Marks|

Answer all questions in this section

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

BCE = 53°ad E A[) = 48°

(a)  Name any two angles which are equal to ADE . [2]
(b)  Calculate
@ BEC: (2]
@) BAE. (1
@)  poc [2)

—

(a) Giitnﬂlcfnrllull‘,:j_mgh.

= 29 ‘ "
®  cakelasV mrzil.r:—fundh::!;j 2]
(ii)  make " the subject of the formula. (2]
. : S e -~
ib) ﬁlwnﬂutmm;A ” 5 .2 mllnxﬁ - 3
-6 3 1
find

M AB [2]

AT N
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1
(i) 4 ! the inverse of matnx /. [3]
Answer the whele of this question on a sheet of plain paper provided.
U'se ruler and compasses only for all constructions.
Show clearly all construction lines and arcs.
All constructions must be in a single diagram.

ia) Construct

(i) miangle ABC with AB =8cm. AC=7cmand B A" = 120°- [5]
(i) a perpendicular line from A to BC to meet BC at D, [2]
(iii)  the locus of points that are 3 cm from AB, (3]
(b} Measure and write down the length of side BC '
(c) il;tthepoim)(insideﬂm triangle which 1s 3 cm from AB and on the line s
(a) Calculate the simple interest obtained by investing $300 for 10 months at a
rate of 36% per annum. (2]
b) Wf(r)=2a"+5x—-6-
: find
M f(2). 2]
(i)  the values of ¥ for which f (r) = 0. (3]

(¢) lhisgiventhat £ ={r: 1<xr <12, relZ}
Subsets P and Q are such that
P = {x: ris a perfect square} and

Q = {r: r is an even number}

(i) Draw a clearly labelled Venn diagram of £ and its subsets P and
Q (3]

(i) Listallelemenmsof P'N Q. 2}



th

(=)

(b)

(c)

(d)
(e)

A lorry travels a distance of 123 km in _ |1 hours.

2
Find the average speed of the lorry.
Solve the equation a —2 11.

5 2

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

Factorise completely 63 — 7p°

(2]

2]
3]

2]
(3]



(n}

(b)

(a)

(b)

ic)

£

Section B (48 Marks)
Answer any four questions from this section
Each question carries 12 marks

The table below shows the distribution of marks of 20 learners in a
Mathematics tesl,

Mark o fin 12 13 j14 N1s
INumber of learners p b 5 B B P

(i Calculate the mean mark

(i)  The information is to be shown in a pie chan.

Calculate the angle that represents learners who scored 1| marks.

(iii) Two learners are chosen ar random from the group.
Calculate the probability that their marks are both less than 14,

Solve the equation 332 — H5r — T = ().
Give the answers (o 2 decimal places.

Answer the whole of this question on a sheet of graph paper.
Use a scale of 2em 10 | unit on both axes for
—5<r<3ad-8<y<3

Th:nﬁhhﬁwsh:nmmmﬂﬂguhuﬁrﬂhﬁm
y=1—-2r-x"-

T Lgbalo2—10 h P
b 720 p-h L[

Calculate the values of P and 9 .

Use the graph to estimate the,

()  roots of the equation 1 — 2x — x* =0,
(ii)  gradient of the curve at the point where + = |,
(iii)  area bounded by the curve and the .r aris

13]

[2]

(2]

[5]
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35

10

h#hmﬁwﬁmhim_liu.hﬂhmﬂdbuﬂ
CBD = W°., ACB=%r, ECD = 35

BC = Scm and CD = 10cm.
(a)  Name the triangle similar to tangle CDE (1]
(b)  Calculate
@  ABE 2]
(i) EC, 2]
@iii) BD, (3]
{iv)  area of iniangle BCD, [2)
(v)  the shonest distance from D 10 AC 2]
9 The table below shows the heights of 50 plants in a school tree nursery measured 1o the
nearest centimetre.
Yl 0 < h <1505 < h <20 20 < h < 3080 < h < 3585 < h < 50
Frequency |10 15 b b
“m':“ R F .4 7 D. 6
(a)  Find the values of " and ™ 2]
(b)  Stare the modal class [t

ic)

Calculate an estimate of the mean hesght of the plants

1 N2

13]



(d) Two plants are chosen at random. calculate the probability that the heizhis

of both plants are greater than 30 cm (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 (&) axis and

4cm to | unit on the Frequency density axis

Draw a histogram for the data given, [4)
rJl. —-- Tsr F__- I i
| lireo b
| # T ‘I
|
P A a
, _ 3 B Arq |

g
i il
= ——
-

L

The graph shows mangles ABC, A.B.C,, A:B:(;, A:ByC) and AB.C.
Lise the graph to answer the following questions.

(n) Tnangle ABC 15 mapped into tnangle A;B,C, by a reflection.
Find the equation of the axis of reflection. (1

(b)  Triangle ABC is mapped onto triangle A: B: C: by a cenain single
transformation.
Descnibe fully the smgle transformation, (2]



ic)

(e)

K

Triangle ABC is mapped onto trangle A« B, € by an enlargement
Find the

({1] scale factor of enlargement,

(i)  mamix which represents the enlargement.

Describe fully the single transformation which maps mangle ABC onto

triangle A, B. C.

A transformation represented hjrnuu'i:(_'g U)mups triangle ABC
0 3

onto tnangle A« B« Ci (not drawn on the graph).
Calculate the coordinates of triangle A; Bs (',

3]

A publisher wishes to produce a book in two sizes, a small pocket size edition and
a medium size edition.

Let ¥ be the number of pocket size edition copies
Let ¥ be the number of medium size edition copees

(a)

(b)

ic)

(i) The publisher wishes 1o print at most 100 pocket size edition copies.
The publicher wishes to print at least 310 medium size edition copes,

Find two inequalities which sansfy these conditions

(ii)  The number of copies of medium size edition copies should be at

most 3 of pocket size edition copies.

3
Find an inequality that sanisfies this condition

(ili)  The cost of producing a pocket size edinon copy 1s $8, 00
The cost of producing a medium size edihon copy 1s 510, 00
The publisher has only $1000, 00 to spend on printing the copies
Find an ieguality that sausfies this condition.
Show that it reduces 1o 4r + Sy < 500

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

andl) < y < 1K)

The point ( r; 1) represents 4 pocket size edition copies and ¥ medium
size edimon copres _

Show by shading the wawanted region the region in which (- ) must
Ine

Use the graph 10 determine the maximum number of copies of each book
that the publisher will produce

EEsg § MZuli

2]

(1]

[2]

I5)

ad
=J
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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, t1op diameter of 6¢cm and a height OX of 12 cm.

O 1s the centre of the 1op circle and X 1s the centre of the bottom circle.

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

In this question take “ to be 22

(a)
(b)

(c)

(d)

-

i

Calchlate the crcumference of the base circle,

The frustrum 1s extended to E with a height EX of & cm.

Calculate h. 2]
Calculate the volume of the tumbler { frustrum). [6]
Express the volume of the tumbler in litres. 2]
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