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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

37 x 372
33

1 Work out the value of

"
w
Wi w

3

(Total for Question 1 is 2 marks)

2 v:=u’+2as
=12 a=-3 s=18
(a) Work out a value of v.
vie= ()« 2(-3)012)

144 + 2(-S4)
144 - 108

t 36
v:J3 = %6 6 or -6

(b) Make s the subject of v =u? + 2as

vi-u? = 2as

- da < 2a
v?._u2 c .
— : ,,-
aa v u
8= 10

(Total for Question 2 is 4 marks)
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3 Abonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people I will get 25% more money.”

Is the salesman correct?
You must show how you get your answer.

MMo.am

4o’ op %2100 =|{£840
x'(( l) x
107. o L1100 = £210

Calesmen
£2100 - £8y0 = £(260

$1260 = 7 = ,£l80]

180

11260

Shored equally
£2100 = 10 = £330

4210 - £180 = £30

30
—i——- % 'DO

£180

"!é' x 100 = 0.16 x 180 = 6.6 1.

0.166

[nuu'
611707070 16.674 < 257 move

Saluewmen v ntowed

(Total for Question 3 is 5 marks)
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4 It would take 120 minutes to fill a swimming pool using water from 5 taps.
(a) How many minutes will it take to fill the pool if only 3 of the taps are used?

= 120 runs
S tops ) S

‘75(1-|;-a.p = GOOnM'ns) s

x3 .
3 tops = 200 muns
............................... 200  minutes
(b) State one assumption you made in working out your answer to part (a).
o Woker prom. . the tops. . plow. 0k Che $ome. okl ...

(Total for Question 4 is 3 marks)

5 A plane travels at a speed of 213 miles per hour.

(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.

al3 * 200
200 Ml 900 it 200 mikes
1 howr ) 60 muns 3600¢
\-j u
X 60 Xb0

200 mduw = 3600¢ ‘)

1 me - 18¢
R & seconds
(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.
_ Underastimate.  Nwmber 6  miis  woo  towndsd down.

(Total for Question 5 is 4 marks)

P 5 5 5 8 4 A 0 4 2 0



6 Solve the simultaneous equations

Sx ry= 21
Sx + (-1.8)= 2}
Qx - 1.8 =21

£1.6 +\.5
Sx = 22.5
=S <S
4.s «~—~ %S
b) 22'25 y=.,,7,..| ,,,,, S
¢z Y.S

(Total for Question 6 is 3 marks)

5
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7 The diagram shows a square ABCD with sides of length 20 cm.
It also shows a semicircle and an arc of a circle.

D C
A t B
20cm l‘
cenive

AB 1s the diameter of the semicircle.
AC is an arc of a circle with centre B.

area of shaded region 7

area of square 8

Show that

Area o shoded vegion = Ares ‘.‘_T tode - Avea Sowi-tude

hv2o ‘:; arde = Tr: = 4 rec 20

= (20" =¥
z 400n T4 koo o Square
= loou Mz clxw
. = 20 v 20
hea somi-trde = mirt =2 ez 1D = 400 em?

: o) 22 - <
: jo0m =2 Shaded ~ SOT “

- —
-

coure 400 SO
= S0n cm? A

—

i
Shoaded area = 00T ~ SON = 500 em? 4

”°

(Total for Question 7 is 4 marks)
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8 (a) Write down the exact value of tan 45°

Here is a right-angled triangle.

60° H

4cm

cos 60° = 0.5

(b) Work out the value of x.

A
s = "

M
cos (60) : "y

m

(b0) q

I\
I
x: 0.8 L

X=
to

(Total for Question 8 is 3 marks)
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9 The times that 48 trains left a station on Monday were recorded.

The cumulative frequency graph gives information about the numbers of minutes the
trains were delayed, correct to the nearest minute.

a

K 48
40
30
Cumulative
frequency
20

16 = “lop yg

= |2 ='-Ivmmlo

\
= oo W8
2 2% < \Omns 0 >
3 0 10 20 30 40 50
uQ - T Of 4g - 36 - A0 many  Delay in minutes

The shortest delay was 0 minutes.
The longest delay was 42 minutes.

(a) On the grid below, draw a box plot for the information about the delays on Monday.

: Mesan =10
Monday I—-L | ] QR s U -LQ
! , =a0-4
0 10

20 30 40 50 = 16
Delay in minutes

48 trains left the station on Tuesday.
The box plot below gives information about the delays on Tuesday.

Medoon = 4
| IGR=17~-46
Tuesday |7 | =l
0 10 20 30 40 50 ”

Delay in minutes
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(b) Compare the distribution of the delays on Monday with the distribution of the delays
on Tuesday.

Medacin o0 Mordoy T freoter. than the . maslan. o0 .
______ deqﬁ
lntu,mt.urm’&mmpndgv _________ W greater  than o . .
..... Tme[oa
Mary says,

“The longest delay on Tuesday was 33 minutes.
This means that there must be some delays of between 25 minutes and 30 minutes.”

(c) Is Mary right?
You must give a reason for your answer.

,,,,,, Noizhmwmdu’udhwmﬁm\d
X T 7. V%Y ) S

(Total for Question 9 is 6 marks)

x—1
10 (a) Simplify 5.7
xA . 1
= 1
s (x-1) (247 S(oc-1)
s(x-1)

(b) Factorise fully 50 — 2y?
p] (9.5 -y 2)
( |
D.0.T.S

a(s +y)(s -y) 2 (5 +9)(s-y)

(Total for Question 10 is 3 marks)

9



11 Jack and Sadia work for a company that sells boxes of breakfast cereal.

The company wants to have a special offer. 100 ‘, = £l

Here is Jack’s idea for the special offer.

Put 25% more cereal into each box and do not change the price.

Here is Sadia’s idea.

Reduce the price and do not change the amount of cereal in each box.

Sadia wants her idea to give the same value for money as Jack’s idea.

By what percentage does she need to reduce the price?
Jack 'S Sodua
1609 + 259 = 125 1004 = 80p
;:S(lll‘is £\ ) g
459 = A0p
Xy ‘003 ] SOP )xll

(1]

t1- 80p = dbp

20
—-[-)- x 100 = ao07.
1009

(Total for Question 11 is 3 marks)
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12

A, B and C are points on the circumference of a circle, centre O.
DAE is the tangent to the circle at 4.

Angle BAE = 56°
Angle CBO = 35°

Work out the size of angle CAO.
You must show all your working.

Angle  BAD = 0°- 56° = 3y4° Tangunt meekt  the rod ws
od 90°

A»au 0BA = 34" Rase omalu oy wosules ore fuol-

Angle BoA = 180 - (34+34) Angles in 0 tritmgle fum
= 180- 68 t 1€0°
= 112°

Argle BCA = S6° Anghe ol  the cutumpsrente u hy o
the argle ot e antre

Angle CAO : 120° - (35 34 4 3% 4 56) x|

- ]
- 1‘ (Total for Question 12 is 3 marks)

11
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13

Describe fully the single transformation that maps triangle A onto triangle B.

_____ Evd.oura nt, SF "3 , cembe (2,2)

(Total for Question 13 is 2 marks)

12
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3 L a
14 (a) Work out the value of (5)4 pa b = (b'Ji )
3
2 \3 8
IEE
R) = 3 L7
£
______________________ AT
a_l b: _L
=35 3"=943 =15
(b) Work out the value of a+ b +c¢ {
| e
3' = 31 b_ (32)(37) 3 = 3%
\ ! \
| 2+ "2 - T4
e =3 2 3% % 2%
{
az-2 3°=3 -2
\
bz 173

a+ bttt = -2 + 22

't
o
o

(Total for Question 14 is 4 marks)
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15 Three solid shapes A, B and C are similar.

The surface area of shape A is 4cm?
The surface area of shape B is 25 cm?

The ratio of the volume of shape B to the volume of shape C is 27: 64

Work out the ratio of the height of shape A to the height of shape C.
Give your answer in its simplest form.

S

S
L 2 S /2 ) 2
v A 3
A 4 25 ,'s/q r
2

v
A: B B:¢
2:5S 3k A:C
x3 x3 :: x5 1{‘:10 22
¢: 1S 120 3: 10

A-B:C
€:1S:20

(Total for Question 15 is 4 marks)

16 Prove algebraically that 0.256 can be written as 22—7

=z 0.25656..-
1ox= 2.56S¢...
160 = 25:656S5---
10002 = 256.5(S56...

1000 = 25¢.56
- 03¢ = Z.S-é

qq0% = 254
+990 <990
oc= 254 <2 127
990 £, 495
(Total for Question 16 is 3 marks)
14
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17 Here is a sketch of a curve.

]/

The equation of the curve is y =x*+ ax + b where a and b are integers.
The points (0, —5) and (5, 0) lie on the curve.

Find the coordinates of the turning point of the curve.

(01’5) x=0 3'-'-“5

-5= (o) +a(o)¢h

-S=bh

{S)O) x:S 3:0

0: (s)*+ a(s) -5

0z 25 +Sa -5 2
3:& - Yo -85

0 = 20 ¢+ Sa .

-20 -20 ys (x-2)"- 4%-5
-20 = Sa y= (x-2)"-2

-:5 _- LY .
4 za Twrung povd < (2,-9)

.....................................................

(Total for Question 17 is 4 marks)
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18 The graph of y = f(x) is shown on the grid below.

74 y = f(x)
2
—4 -2 19) 4 6 x
|
I |
_2 M.
|
(a) On the grid above, sketch the graph of y = f(x — 2)
L 2 v'\awl'
graph A a4 graph B
|
2
—4 -2 2 4 X
_'_
Ta

\ (-,:3) (')-3)

On the grid, graph A has been reflected to give graph B.
The equation of graph A is y = g(x)
(b) Write down the equation of graph B.

o x-1l= -

y=g(-2) y=90>)

(Total for Question 18 is 2 marks)

16
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19 For all values of x
fox) = (x + 1)

(a) Show that gf(x) = 2x(x + 2)
2
Flx)= (% +1)

gp(x) = 2((x+1)*-1)

and

g(x) = 2(x —

2((%+1)(x+1) -1)
<~

2((x*+2 43¢ +|)-1)

”

2([x?+2%+1)-1)

2(xz+ Q.'x)

22 (x +2)

(A

(b) Find g’'(7)
q(x) = 2 (x-1)
: 2Ax-2
y= 23~ 2

X= 9.3-9-
+2 +1

X+2=12
P

A+2
3

P 5 5 5 8 4 A 01 7 2 0

1.
-1-4.5

Y

B - T

(Total for Question 19 is 4 marks)

17
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2
20 Show that (\/?g;\/f) can be written in the form a(b + \/5) where a and b are integers.

iz = ¥ad2 = 372 V8 = fuiz = 22
(35.4-{'5.): _ (45_)2 442 x 4d2 = \b=x2
22 -2 2W2-2 = 32

= 32 22 +2
R

2§2-2 22+ 2

31@7—3
(207-7) (247 +2)
~— ~

= 6udz + 5"'_4
8 +uf7-wfi-u

cuyv2 + bu
oy

1642 + 16
16 (42 +1)

(Total for Question 20 is 3 marks)

18
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21

A
o M
0 kb « B
o - b
OAB 1is a triangle.
OPM and APN are straight lines.
M is the midpoint of 4B. -> - -3
AP = A0 + OP
— —> 3
OA=a OB=b 3'4"’—3-41"—0‘5
OP:PM=3:2 10
Work out the ratio ON: NB - ——7 o0 + _3_- b
— Y -5 10 10
AR = A0 + 08
R -3
:-a +b AN = x (AP)
-7 3
e = — 0+ b
Am = = (A2) (3 o )
- L(-a+b) T 'Z—-'-aat+—3—bx
T2 ( 0
\ |
c -~=0¢ —-b —
2 2 AN = —-a 4+ kb
0A + Am
om = A Am -1 _'_3_ _
; \ Todx -2 o 0% = kP
=0 ¢ --5&1- ;b 10
-7 N 3 -k
! \ —x = | — =
= —a ¢ Eh 10 10
* x10 0 _3—(&);1
- -7x = -10 1o\ 7
~ 3 ""a) <. IO 3
OP « —{Om ° -——:.k
S x= 10 o 7 3/7
- 3,22, 1 K2 N =
) 3 }_ ......................................................
) E 0 + 10 b (Total for Question 21 is 5 marks)

19
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22 There are only green pens and blue pens in a box.

There are three more blue pens than green pens in the box.
There are more than 12 pens in the box.

Simon is going to take at random two pens from the box.
. . : .27
The probability that Simon will take two pens of the same colour is 35

Work out the number of green pens in the box.

Gn.w = %
Blue = X+ ¢ 6G € xt
x- =
Total = dx+? P~ - \ K- 1 _ I(I'l)
o da+3 crd (2xe3)(2292)
- . G
Ax+3
Xx+3 2 BR= BxB ) (2+2)
rY R ¥
e+ 2 :_x;ié_”_ﬁgj_;(m‘!)&
_x c 20ee? 242 (ax43)(2242)
2¢+2 -
:“Z 2 GG+ BB = 55
L+
x(x-1) . (x+3)(x+2) _ 27
X+ 8 (2x+2)(20t+2)  (2x¢3)(2x%2) S5
A3 +2
22— %2 ¢ 5o+ L 5S(2%2+ 2x43) = 27(2x?+Sx+3)

SSxZ+ IOX + 165 = SYx24+ 135 + 81

. y
;! | 929¢ +3) (200 +2)
(2x+3)(2x+1)  ( ) 2 9% 4 8450

Ac? + yoc+ b . 11 (oe-u)(x-21)=0
(111-3‘) (25“"2) 55 x-4=0 I.-ll=(;"
1 +4 +M +L +
xt+2x+d _ 752;} <y —

Yo+ 102+ 6

2t + 2% +9 xl‘!
AL+ S +3 38

(Total for Question 22 is 6 marks)

TOTAL FOR PAPER IS 80 MARKS
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