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

You must write down all the stages in your working.
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1 Work out the value of

(Total for Question 1 is 2 marks)
2 vi=u’+2as
u=12 a=-3 s=18

(a) Work out a value of v.
iz () « 1(«3)(\3y
gt oz et~ 2 (-54)
yt = 144 -\08
yt = 36

'R
v =*6 :G/

(b) Make s the subject of v = u? + 2as
VE=ut+ 208
(-wH) \*V\l)/
Nt-wt =205
(2200 (= 200)
v -Ut
A0

- § G - NLETS

(Total for Question 2 is 4 marks)
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3 A bonus 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.

100/. - 407. = 60/
R0/ +10y. = 60/ /

1050 + 210 = WO~ \
1160+ 2180/ 1T T o

Anownt pes SoesMan w1180

2\00 =\0 = 210 /

\ L8/, = \QQ). + 25/,
- \%D T 4—5
=128

No, DULOUASE WNUN SPW U, wo/\ BOULAMAN Gk S
1110 pup 25/, ooon (fom 1180 w 1218 7

(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 x5 = 600 WUk
| Yo tomeA 600 ot )

EO0 = B = 200 MAVKA /

200

,,,,, minutes

(b) State one assumption you made in working out your answer to part (a).

..................... anwpguksuopooLOJamLsmcrth/

(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.

03 — 200

100 waes pef | nous

\L'«.'lOD \L'—.‘LOG
Lo 0 18 seconds,

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

o OVEEAMOEL . DELOUAE LWL foded) Hae Speed dlovon 7.

(Total for Question 5 is 4 marks)
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6 Solve the simultaneous equations

x - 34 A
16+ 3y =63 7
\G o rl
|+ L;g
10 ° 0\.
v Y
L e 45
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O sx+y=21

@x—3y=9

X -2y = A
Wwhen =46
4.8-2y=12
+ 5y 549
4.6 =13y
-9 -
.,A..%: 3\4
>4 =}
,\.6 - b‘
X= .. 4'6 .................................
y=_.." \6 ....... ‘/ ...............

(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 C
10 om
A B

20cm 10om

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

area of shaded region 7

Show that = —
area of square 8 . \ \ 37'
Area. o Ccie = 7T Areo o} Semm-Curcie = TT\O
L
Areo. & ACK = 7T (20)°
4 = 7 x\Q0
- IT % 400 L
AR

a
= 50
: \OOT\’/ /
10077 - 5057 = 5971 proy f sro0ed WADN . 07
400
=5

AR, OF AQUOLL = pxN Are. O} BT
:')_OX:LO A

/ A0
=400 - 9T
8 /

(Total for Question 7 is 4 marks)
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( W I
8 (a) Write down the exact value of tan 45°
tan 49\ | / .......
1)
Here is a right-angled triangle.
60°
4 xcm
cm n
0N
-
(o]
cos 60° = 0.5
a
(b) Work out the value of x. 05 X - —
n
w0s60 = &
X
.05
h
(xw) (*L)
4 =0.5%
o) O8> s/
g : X )
(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.
S
50
40
26
30
Cumulative
frequency 24
20
\sweak > 0
NN 1O 10
Ve > 20
Hhonedt =~ 42
0 >
0 A 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— B / | / I /

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

0 10 20 30 40 50
Delay in minutes
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- Meduon
(b) Compare the distribution of the delays on Monday with the distribution of the delays MEOAUSE
on Tuesday.

of sprendh

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.

N, DUISE. YAL uppesl L3 o Hung mowy. e delayed.. ..
___________________ b Ucme,e,n\ﬁam&l‘émnsw?;()ax\a%mm/

(Total for Question 9 is 6 marks)

x—1
5(x —1)?

10 (a) Simplify

X - _ )
- ;(1‘/ D __—

Sl (-1) 6o -1)

(b) Factorise fully 50 — 2y?

2(24 —U\‘)/

215-u)5+4)

,,,,,,,,,,,,, 2(5-u)(Bey)

(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 net 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?

( ompade price pes Oowm = oSy
Moss

Loy W 0L YA MOSS
Leb ¢ bt dne wudl pUel (ol

goctios S Priee ceduciacn

Yocm ApALOL
XL
oy  ©
mons M "
xC

/C/ e /v;\/ /

\-%5m

(KM\ (&MB \

C . xe /‘> X = T8
T2 . &
(aagy V29 >/

C = \-Q5occe - 807

\=0) (+0 Reguckion of 207.

| - 1.2

(<148)  (21:25)

(Total for Question 11 is 3 marks)
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R/
[

D

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.

—_3Af°/
£DAC = 3534

-ea° )/

LCHO = \80"6q ’34”56
= A\°

(Total for Question 12 is 3 marks)
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13

2 D

(Total for Question 13 is 2 marks)
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s 3 \G 2L=~L=T =1
4 _ Z/
14 (a) Work out the value of (a) 8\ 2:3~% <3

)
1)

1, 3
3 2? 1t e 23

1 b 1
3= — 3" =943 3= —
9 V3 NE)
(b) Work out the valueof a+ b+ ¢
a \ _ \ -1
-~ - - - m'_‘l
3 | 3t 5

! -6 b=2-9
3":(\8’3 “’51"3/1' =3

\ :/' ':3"/1./ c=-0-3

¢ - '
3 ﬁ g/l.
au\—b*c

'L-\-').,‘S'O 6
=0

(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.
A:73
S 425

)r
Lengws 1.5

I

¢-\5
p:%:0 -G
6:18:20 6:%0
4 Y
310

16 Prove algebraically that 0.256 can be written as %

Q0 = A5¢
(:020) (+990)

14

%= 02565656 -
10 =2-565656 .-
100 = 28-656563 - -

1000 % : 9.%-&5@.../

1000 - \O?C_z '—qqox_/
156 -5C - 2-56 = 154

5:C

‘64
vouuwwe 11 )}r

V<54
15:20

(Total for Question 15 is 4 marks)

(Total for Question 16 is 3 marks)
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L
\

17 Here is a sketch of a curve.

twm{m\b

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.

x =0 x-5
y=-5 4=
Z5-(0)*+ (O ¥ B 0o (s} + (8o - 5
'SZb/ 0 = 20 +50-
20 =5a
-4 =0
Y= 'x, -4 -9
4= (-0 (D -8 = (212
y= (X- )" 5/
Y :\%'l\t'q Winere v\:’JC/
A=
y=0"-9
Y= -9
\11'0‘)

k&\ + Db

&x*b

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

4 y = fx) u=fle-2) S
<
‘\ Inige baewes > | S
2 (o 0pPOSUL S =
Ay, oo o et
ONn -0 | ™
=2
—4 -2 (0] 6= E
X —
/ 2
m
>

=2

(a) On the grid above, sketch the graph of y = f(x — 2)
+ 2, 0L 90 COO FOANOLEA )

graph A a4 graph B

\EEREE)
AN /

N /

—4 -2 g( 2 4
\

IO

/
N\
VIRV i 40

=V

et totetetets

(-1, -3) (1, 43) e
On the grid, graph A has been reflected to give graph B. ,
The equation of graph A is y = g(x) U= (3 (- 30) ja
(b) Write down the equation of graph B. /Q

.............. w=9ql-%x) / %

(1)

(Total for Question 18 is 2 marks)
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19 For all values of x
fx)=(x+1)y and gkx)=2x—-1)
(a) Show that gf(x) = 2x(x + 2)
9 (%) = SKUT’C))
1
Q \w\ \ T+ \ )

TILRE 1\\"5*\\) ‘\)/

1&3@ soc+\ - \>
29 (et~ e)

- 9 (0 2) /

9(x)= \

(b) Find g''(7)

g\x%lbc—l)
=1 -2

/\/\,
\/\/

= DC*\'-L

-1

37 (%) = () +1

q
B

(Total for Question 19 is 4 marks)
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(\/ﬁ+\/§)2 ) . .
20 Show that N can be written in the form a(b + \/5) where a and b are integers.
e =12 <73
(N
(g + ¥2) L T842 / i
g -2 g+ L
(4Y2)" = 4% =T2"
:u—\—fs *E)L“—g*'l) Yl = \6 <2
(FE-2)({g+«2) =32
(g =Je<12
:(4‘5—\)1 (ﬁ+&) -7
§+1L1&-2L{% -4
- 31(r§+1\/
a4
< 8\&/%*1)
=3 (2 +-212)
= \G(\*rﬂ/

(Total for Question 20 is 3 marks)
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OAB is a triangle.
OPM and APN are straight lines.

M is the midpoint of 4B.
—> —>
OA=a OB=b
OP:PM =3:2
Work out the ratio ON: NB — —
a% ) 673‘ 5% AN = X AP 2
- 3
—_a*b/ :’L\—_\/OOK*ED
— L (-0 D) — — X
AM = MB = 7 AN = -OA +ON
St A - -0+ yb
6»:57**? 7 oco\+3/30b_"o~*l4b
S -4 oD vy \0
2 \0
A _F o= -
6; %6‘_\7\ ° x = 'O
-3 (%0 4% 0) ?
< % o+ \3,0 ° % oC -y
o - -oR - OFf 3.y g/
o 2 o~ :S'D _,\»o +
- * ‘\/O Q O - é_ b
T oo+ é " / L 3 ...... 4‘ ..... / ..........
10 10
(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.
The probability that Simon will take two pens of the same colour is %

Work out the number of green pens in the box.

L2k oL De the number Of QfeeN PeNns *
P (green) * Te 3
%ﬂ’/&f\ A
bwe = X+ 3 olowe) = L3
%W 11x+3 ’Lx,-\-g/
2 o2 -1 _ £ (oc-1)
p\i%ﬂzu\) e 1/?) x /lm‘,z (u’ *3)(11,_*'1)
Tt
3 X+ 2 \’L+%3l00*2)
2 ¢ e \E3D=_Z2
P \{Lb\m'\ - 9o +3 8 Lo+ T llacnS\)(kauL\
- we) T AT
Py oreen) - PLLE n
x e 1) (x+3)e+z) A
o3 ety (3wl 58
x (-1 + (xrddlerz) 2%
(Qocr3) 2 +2) 55
2xt+4x +6 _ 27
—_— T =
gt +10x +G 55
xt+zx+3 23
u"'is:& +3 55
<65 (Lot “3)
85(x? * e +3) = 23 (Lt b5 +3)
BHLT +\\0ac +165 = 4t + 136 + €l
Xt -25¢+84=0 /
@-ade-2) =0 ou S
Lt (Total for Question 22 is 6 marks)
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