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il . Section A [52 Marks]

Answer all questions in this section.

I In the diagram above A, B, C and D are points on the circumference of a circle centre O.
i TC is a tangent to the circle at C.
B AC and BD intersect at P.

' BCT = 80° and CBD = 32°

i Calculate
()l A : [1]
I':II-;ll' : [1]
(2]
i [3]
o ; 5 } '\T'
actorise (1 — n) (4m + 2n) — (m —n)*- [2]
The average mass of 11 players is 81 kg.
When one player is removed the average mass becomes 80, 1 kg.
Calculate the mass of the removed player. [2]
Maria uses 40% of her pocket money to buy shoes.
She uses 30% of the remainder to buy a dictionary.
Find the percentage of her pocket money that is left. [2]
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(d) Solve the equation
j At

(@) The total surface area, A cm’, of a cone is given by the formula
' A =mr? + arl ;
where "'iis the base radius of the cone and [ is the slant height,

(i) Make [ the subject of the formula.

()  Find[when A =121, 44 cm’, _ g2s [2]
' r=4,2cmand ™= |

(b) The time 7" minutes taken for a meeting is partly constant and partly varies as
the square of [V , the number of members present.

(i) Express 7' in terms of /N and the constants &, and k . [1]

(ii) If there are 4 members present, the meeting lasts 30 minutes.
If there are 6 members the meeting lasts 45 minutes,

Find the values of /y and k . [3] ;L

(iii)  Find the time that the meeting will take if there are 7 members | |
present. [2]

4 (a)  Simplify = N2
5- ()

3]
(b) Remove brackets and simplify (22 — y) (3z + 2y). 2]
(c) Express 0, 8125 as a fraction in its lowest terms. [2]
(d) (i) Express 5832 as a product of its prime factors in index form. [1]
(i)  Hence find /5839 . . [1]
(e) il /Express. 2 2 as a single fraction in itg simplest form. [3]

r—4 i z? — 9z + 20
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Section B [48 Marks| \(
i
Answer any four questions from this section. ’“
Each question carries 72 marks. F.L__
B
6 Answer the whole of this question on a sheet of plain paper. '
Use ruler and compasses only for all constructions.
Show clearly all construction lines and arcs.
All constructions should be in a single diagram.
(a) lestmct a triangle ABC such that AB = 10cm, ABC — 3()° and |
BAC = 120° 3]
£ 4
(b) Measure and write down the length of BC. [1]
(c) Construct a perpendicular from C to meet BA produced at D. [2]
(d) Construct the locus of points which are
(i) equidistant from A and B, [2]
(ii) 6 cm from point A. [1]
(e) A point E is not more than 6 cm from A but nearer B than A
On the diagram show by shading clearly the region in which E must lie. [1]
7 The table below shows times taken to complete a race by 50 athletes.
Ti_meﬁ) £ <5 [5<t<8l8<t <10 [10<t=12[12<t S 14[14<t < 16[16<t < 18]18<t < 20
minutes ¥
Frequency [0 3 5 14 16 7 4 I
(a) Calculate an estimate of the mean time for the race. [3]
(h)  Below is a cumulative frequency table for the same times of the 50 athletes,
Time ) <s k<  SHLE<12 }<14 k<iei<1sk<a0
(t minutes ; < Ehs
Cumulative 0 B q 22 m 45 In 50
[Frequency il N
(i) Find the value of m and the value of n. [2
ni
40042 N2022
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his part of the question on a sheet of graph paper.
le of 2 cm to 2 minutes on the time axis and 2cm to 5 units
mulative frequency AXiS.

"E:wnulaﬁ";*e.'ﬁ'equency curve for the athletes times. [4]

aph to estimate the

Gk mﬁthan time for the race, [2]
(i)  approximate number of athletes who completed the race in 9 minutes
and under.

[1]

Answer the whole of this question on a sheet of graph paper.
Use a scale of 2cm to 2 units on both axes for the range
—6§$§4and—6£y£8

(a) Triangle P has vertices at (2; 1), (3; 3) and (1; 5).
Draw and label triangle P. [1]

(b) Triangle Q is the image of triangle P under a translation through vector

" | Draw and label triangle Q. 3]

; :.I(c} _': ~ Triangle R with vertices at (1; 3), (3; 6) and (1; 7) is the image of triangle P

~ undera transformation X .

\ ;
¥ O Draw and label triangle R. [1]

(i)  Describe fully transformation X [3]

Triangle S is the image of triangle P under a one way stretch of stretch
factor —2 with the ¥ axis invariant.

o)
[3]

[1]

Calculate the coordinates of the vertices of triangle S.

(i)  Draw and label triangle 5.
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9 Answer the whole of this question on a sheet of graph paper.
Use a scale of 2cm to 1 unit on theZaxis and 2cm to 5 units on the Yaxis.
The table below is for values of the function Y = 6 — ;1,-2 = 3;3 L

P O N S S Y R
R PN TR T T T T

(a) Find the values of ¢ and € . [2]

(b)  Draw the graph of the function ¢y = Gz — 22 — 73 [4]

(c) Find the gradient of the curve at the point where & = —2. [2]

(d)  On the same axis draw the graph of y = 2 — 2. [1]

(e) Use the graphs to solve the equation G — -2 — 43 — 9 _ 2. [3]
10 (a)  Find vectors @ and b such that :

—2
b=
a-—+ 0 (6)

[4]
(b)

H

In the diagram above BP is 3 post of height 10 m _ standing on sloping ground
4 un

%—,C whicl} 1s inclined to the horizontal ground AH at 15°
€ Post 1s supported by two ropes BA and B Stk
C respectively. y Tl

AP=Tmand pprr 75°:

ground at A and

(i) Fipd the gradient of slope AC.
Give the answer correct to 2decimal places.

[1]

(ii) Calculate AJE’B-
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(iii)  Calculate the length of the rope AB.

11 (a) In a group of 55 teachers in a school 31 have cars, 27 have bicycles,
' teachers have both a car and a bicycle and 6 have neither of the two.
Let § = {Teachers in a school}
B = (Teachers with bicycles}
C' = {Teachers with cars |

(1) Show the above information on a well labelled Venn diagram.
(ii) Find the value of T

(b) E D

12

pELCE &

A 5 B
In the diagram ABCDEF is a regular hexagon. the length of
It is the base of a hexagonal prism whose height is 12¢m.

Calculate the

each side is 5 em.

(1) length of BD.
a.| (]i} drea ‘JfABL‘DEF:

(i)  volume of the prism.
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12 (a)  Solve the equation 332 — 50 — 10 = 0.
Give the answers to 2 decimal places. [5]

(b)

The diagram above shows a semi circular coupling ABCDHLIK made of a
certain type of metal.

AB=DC = HL = KJ =2mmand AD = BC = HK = LJ 4cm.
The radius of the coupling is 3,3cm.

Take T to be 22 .

7

Calculate the

(i) length of arc BH, 2]
(i) volume of metal used in the coupling, 3]
(iii)  mass of the metal used if the density of the metal is 7,92 g/cm’, 2]
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