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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 _ 3 2

33 —?:3=ﬁ

1 Work out the value of

(Total for Question 1 is 2 marks)
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(a) Work out a value of v.

< <
v "

< <
"

(b) Make s the subject of  v? =u? + 2as
\/7' \U‘L = 2as
\/"’-u"' = £
2 o

(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.

Salesmen shace éoz of £2)00

1\

|0 % ot 42100 fZ/o
Lol ot £2100 = £iz¢co

Fack Solesman receives I2.7_50 = z{’?o

| € bonus shared &zueflj
eau.o‘-\ SkleghAa—\_ onIo{ recewe /0/ o‘F 'fZI»o .‘:'£zlo

‘£ 1€0  1ncreased Lj 25‘7, =ZIgo +4&S$
=F£22¢%

Salesman is not correcC

£225 F £20

(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?
| 6“,0 |20 X § - 400 Min
3 Eaps GO0 =3 = 2006 min

(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.

éa x50 = 3600 SeconA S 1[0" 2-‘3 h{lZ.S

3690 seronds For | wmile
21%

~ 3600
2L 00

) g S CCono‘S

=

............... I g seconds

(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.

O\r@.f efs é 1.»-,4{'2. I7X1 I MAJ& Jenom u—u\“'bu" Smau-ef‘

(Total for Question 5 is 4 marks)
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6 Solve the simultaneous equations
S5x +y =21 ®
x—3y=9 @
@X'S 1§ 4"33:63
@_’,@ e = 72
¢c =772 -
p —— . i - 40 5-
16 2
Su!l l.u@ 5(4-5 *3 = 21
22-s +¢4 = 2]
yz 21-22-§
y=—ls
N - T
_ —l.s5
P T e
(Total for Question 6 is 3 marks)
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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

LOCwm

A L4
20cm

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

area of shaded region =«
Show that = —
area of square 8

S.L"Aole"' Q%:ov\

4 2

2
- TTx2d __ 7T xlo0

400t jooTT

4 2

= Joomr — SoOon

= Somwr

Aroﬁ of 5104/'& = 20x20 = 4o00

A rlo~ o'@ SL.aA&o{ /‘C_jc'on

area of Stiua.rﬁ.

(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°
xcm
4cm
-
cos 60° = 0.5
(b) Work out the value of x.
)
coséo = 4
2L
X costo® = 4
X = 4 4
‘:4,‘$‘3¢)’ = ":z:"' - iz’ Cr.
2

(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

50

40

30

Cumulative
frequency

20

10

0 10 20 30 40 50

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.

Monday I— I

v

0 10 20 30 40 50
Delay in minutes

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

Tuesday |7 I

\ 4

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.

On aversye delags on Nonday were slghtly Jonger than on Toeddsy

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.

0 0 and 33 minvted )
(Total for Question 9 is 6 marks)
x—1 _ (=~ |
D s Y S

10 (a) Simplify

(b) Factorise fully 50 — 2y?
=2(2s5- '3")
= 2(S+4)(5-4)

(Total for Question 10 is 3 marks)
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11 Jack and Sadia work for a company that sells boxes of breakfast cereal.
The company wants to have a special offer.

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?
SuNos e or:ji,,a.l ,0r ce = X 'oe.,cg_ fe.r‘ )005)

Jack's idew  Gives o pence per 1254

=
-~

- l
= 100 X

|28
L4

pence  per l&l’ﬁ

=

Z = FCn(,L P [Ao%

Sad;w neelds o cof price Eo %3( s looj

\

0.8 e<r ldOﬁ

So redvce by 20/

(Total for Question 11 is 3 marks)
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D

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

£ Ack= 6 (elt seg bhearen)
14° (éqnicaf ~redlivs ‘laj

Angle BAE = 56°

Angle CBO = 35 Z OAg =
Work out the size of angle CAO.
£ 044 =

You must show all your working.

34° ( base c¢ 1505 4)

s tao = 180 -(56 +35+3¢ +34) (& son o€ ARGe)

n

180 - 159

Zepo = 21°

(Total for Question 12 is 3 marks)
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Describe fully the single transformation that maps triangle A onto triangle B. 55

...... E“‘“gkw-*’fbjSCald-F«c*bf“é‘“bovb(l;l)
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(Total for Question 13 is 2 marks)
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14 (a) Work out the value of — < la i = i = i
81 8! 3 27
8
444444444444444444444 Z7 o
(2)
1 b 1
3= — 3" =943 3¥=—
9 V3 NG
(b) Work out the value of a+ b+ ¢
-2 _ b _ C _ |
A i
3 x3 ¢ _ 3--‘.;_
_ s'/f_ 3 -
=3
at+b+e = =2+ S5 -:—(—!-)
"2': 2
= 0
B
(2)
(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 4 cm?
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.

Hcﬁjl\é A : H‘e_\jkt K
- &

= 2 5

4

Heisht € -

= 3 . 3/64,

4

Hefﬁl\{- C G

s l-:l-cnsh

= 3

(I |

l‘!(t'il\% ; ”é(éh" :

S

Heoh€
R C'-3
S
v L4
. )S - 20
tA . H‘(tsfqd"‘s
T 20
10

3

(Total for Question 15 is 4 marks)

e o 12
16 Prove algebraically that 0.256 can be written as 4—92

Let x

—
—

O0.2565€S6._. . .

®
@

@ -0

Jox = 2-S€56S6. -,

Jooss = 256.5685(56.-~-.

Q90 = 254

254
940

X = - 127

495

(Total for Question 16 is 3 marks)
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17 Here is a sketch of a curve.

=V

-S

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.

J

—
=

n

2
x 4+ax +5b

=0

y=—S -~ =040 +4

b= -§

Strsa -5

2§ +Sa -5
T 20+ S8a

Sa
a

-4

~
-—

1]

‘3: :761-—4‘1’5_
3: (DL—Z)Z"S-"‘}
'3::61-?,31 —4

P 1A imum (6(:«(' = (2) "ﬁ)
(é‘v"‘l:ts ,ooc'né)

(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 =)

[ \[/ 1/

3 =) 0 s 6>

(a) On the grid above, sketch the graph of y = f(x — 2)

1)

graph A Va4 graph B

\ : )

\
AN /
N /

TN

—4 -2 g( 2 4
\

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.

(Total for Question 18 is 2 marks)
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19 For all values of x
f(x)=(x+1)y and gkx)=2(x-1)

(a) Show that gf(x) = 2x(x + 2)

31’:0&) = 4 (2+1)

= 2((14—()1—1

= Z(xLJ—Zx’I—l—I)
= 2(x"+2x)

= Zx(x+a)

(b) Find g'(7) 6(’0 =7 4=2(x- ')
X = 2(3_9 Swa p

(Total for Question 19 is 4 marks)

2

= X 4
= ‘L+
= ya [

_Lr(‘

J
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20 Show that

-
=

n

0

"

n

(¥

(18 +2)?
N

-ﬁ?1+zﬁ?ﬁ +2
J3 -2
18 +2436 + 2
Jeg -2
20 + 12
Jg -2

32, (/5 +2)
Vg -2 (/2 +2)

can be written in the form a(b + \/5) where a and b are integers.

S

32J% + 64
J8° -2~

32x2/7 + 64
€ —49

é4./2 +64 - ga(iz ) 16(Jz +1)
4 F )

(Total for Question 20 is 3 marks)
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~> > =
4 AB = #Ao + ok
—=>
AG = -4 + b
~>
a An =-Lta +2L}
—> —2 A
On = OA+ AM
= -4 l
& ~ga+lb
S o La gt
0 N ‘; B z2+3k
—_— —_72 3 —
OAB is a triangle. Qf = 3 om
OPM and APN are straight lines. —
M is the midpoint of AB. OP = l& 4"_3_6
—> RN 10— 10 —
OA=a OB=b > 5 -
OP:PM=3:2 AP = po + of
Work out the ratio ON: NB = —~a + 730' a "".%— b
— ‘ ==
—d - 3
A 127 0 L)
- — —
ON = OA + AN

- b AP far teme welus b

—_—
B+ o = Kk, 06 = k‘,,_l.l for Some wvalue Ky

-z _

» a +k(~»2 *%ﬁ) = k. b
-k, 2 a 3 -

$ 3 llo-d—)okth - k,_é

= I/H_-!:‘} Since Wwe requie O4

>

- = 12( =2 q 3

“ 0”‘3*7( ﬁ"*ﬁé)
= 7x‘_6é
=3, - oniNng = 3 14
7q

3b: 4L
9=-"9 b
(Total for Question 21 is 5 marks)
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22 There are only green pens and blue pens in a box. Sa 9
There are three more blue pens than green pens in the box. 5% reen
There are more than 12 pens in the box. S

%24+ blve
Simon is going to take at random two pens from the box.
. . . .2
The probability that Simon will take two pens of the same colour is é

Work out the number of green pens in the box.

05

%2, B

297-*3 X\é-
R
23¢+2

)

N 4
¢~ | G
2x+2

F (Z SAMLco’oor) = (14’3) & (7‘*2) + > 4 oc = | 27

27¢+3 2242 243 2z 42 s
Z
X F3x+2xFl Ty _ 27
(2 +3)( 22 +2) (2ot +3)(25c42) ss

2 +4x r b 74
AxT b +4d+6
(o + 2% +3) 99
Z(2x* 4550 +3) 55

it B
§s3? 4 Jlox #1685 = SAx + 135x + ¢

V3dVY SIHL NI LM LON-Od

- YaUV SIHLNI LM IONOd

Xz-zg‘x*?A_:o ...................................................... S

(Total for Question 22 is 6 marks)

s S

(ot —4) (- 2_(} =0 TOTAL FOR PAPER IS 80 MARKS
=4 or o = 21 boe 2x+3 2 12
\ So x F4 )
20
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