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Answer ALL TWELVE questions. 6,
(o4
e
Write your answers in the spaces provided. | O/;>

N

=

You must write down all the stages in your working. 9|

1 3
=

m

Diagram NOT =

accurately drawn 3

9.3cm o

>

)

Im

>

B

)

Figure 1 g
()

Figure 1 shows a quadrilateral ABCD. ;
AB=93cm AC=5cm  AD=10.8cm &

5.4

ZACD =124° @ACB=90° LCAB=x° ZADC=y° E

o

Calculate to one decimal place, A

p

(a) the value of x, =

3>

(b) the value of y.
() First,, find LABC using. siwe vla. .| Adbornede. wothod using  SPHCTHT'A

.......... SinA — sinB _ SINC o B0 &
o b c o

.......... SINABC — SINA0. (b |
-sc x5 e
sinhBCosin®0 77 =cos"(_....) ........................................................... z

=]

s g . - m
Agc,-“smt!(smﬂgﬁx ))Siﬂ‘ ........................................................................................................................................................... 5

—|

- -
.................................................................................................................................................. QT A G
~ P

...... ABC=3520F o o S |
o

Sine rule: .a = .b = .c
sind sinB sinC

— N0 T 0O
P 6 1 9 0 7 A 0 2 3 6
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Question 1 continued

Angles in o triangle odd o BO%. |

3500 A0 = B0
e = 80 =0 = B B

(Total for Question 1 is 5 marks)

3
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2 (a) On the grid below, by drawing suitable straight lines and using shading, show the
region R that satisfies the inequalities

2x+3y>6 1<x<3 y<4

Label the region R.
3)

]
4 A' "
/N L

<

L
N
A\
.
S
N
|
b
N

The point P with coordinates (x, y) lies in the region that satisfies the inequalities
2x+3y > 6 l<x<3 y<4

Given that x and y are integers,

(b) write down the coordinates of all possible points P.

()
.(.a\“.Reax.r.mg&.Qn.y.&.%‘a.ﬁ“..\n‘...m ..... LTI 1
Drow Y2 - A+ wohidh has g-nkercept.

P 6 1 9 0 7 A 0 4 3 6
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Question 2 continued

Find the oreo. whare oll . shadings comcide aindl lateed tds R

(b) P can hane ony inkger co-evdinoke inside the- vegion R

U - T T O T

................................. S
(3, 3)

(Total for Question 2 is 5 marks)

5
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25x% — 36
x+3

1
3 Express (5x—6)+ ( ) - 5 as a single fraction in its simplest form.

Show clear algebraic working.

Use . BEDMAS 0. detrmine. orcler. of OPRIOKIONS. ...

__________________ Expol\ll\klals
.................. O 1T 1, Y

________________________ M U IDE CERADN.

Next complete the subbrackion.

To. Subtmct. foctions, the  ARWOMINOLOYS. must  be the some. . ... ... ...

.......... a+3 e+3) o Y

........................................................... R L o Y — L
6
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Question 3 continued

_______________________________________________ = NE 4S50 +0 — o0

.................................................................... Sxt+lbx+ 12 A

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA = A 3

a Sxt + \by + 12

A B3l
............................................................................................................................................................ =t +Sn+b.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ot | bx
_______________________________________________________________________________________________________________________________________________________________________ 0 (1Q
.......................................................................................................................................................... b 410+l
___________________________________________________________________________________________________________________________________________________ =6t 4l +Q

(Total for Question 3 is 4 marks)
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4 Diagram NOT
accurately drawn
9cm 9cm
B 10cm C
Figure 2

Figure 2 shows triangle ABC.
AB=9cm AC=9cm BC=10cm

(a) Calculate the area, in cm? to one decimal place, of triangle ABC.

Figure 3 shows two solid right prisms, each of length 7cm.

One of the prisms has triangle ABC as a cross section of the prism.
The other prism has trapezium DEFG as a cross section of the prism.

Diagram NOT
accurately drawn

Figure 3

In trapezium DEFG,
DE =4.5cm FG=55cm
The perimeter of trapezium DEFG is equal to the perimeter of triangle ABC.

(b) Calculate the difference, in cm® to one decimal place, between the volumes of the
two prisms.

[Area of trapezium = % (a+ b)h]

P 6 1 9 0 7 A 0 8 3 6
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Question 4 continued (872

Wil EF @d DO

RAMAULY of PEFG = 45+ 55+ Wkt Bl o ADD e
........................................ =86+ = B
D300 T QB
,,,,,,,,,,,,,,,,,,,,,,, I .
A= R
EF=348...eM ............. DG = LIE. + 2100 S ADSB .
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%
Question 4 continued %,
VoltLrie of o prismh=. Cross - SeCHONOL. OMQ . JBAGHR ..o |

1 STV VIV L O
Y . .
meahnpwwnepg.lj(wtg-eloss}x ............................................................................................................................
. 5. Y
VAR DEEG DI 0. 5.8, sttt
................................................... ZBBS o | O
<
Q
.................................................................................................................................................................................................................................................. =
3
Dicfexence in veluma. = 2835 = 20)AN .. =
.................................................... Sl D e g
..................................................... M Aleew® Udp) S
.................................................................................................................................................................................................................................................. ;
.................................................................................................................................................................................................................................................. U
@)
.................................................................................................................................................................................................................................................. 2
o
-~
.................................................................................................................................................................................................................................................. E
S
.................................................................................................................................................................................................................................................. =
Z
.—'
.................................................................................................................................................................................................................................................. 2
9%)
P
.................................................................................................................................................................................................................................................. 2
3
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Question 4 continued

(Total for Question 4 is 8 marks)
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5 Tahina travels to work by bus. %
Her total bus fare last week was £12.50 (’Ojo
This week her total bus fare has increased by 8% %
2

(a) Calculate her total bus fare for this week.
Tahina works in a kiosk selling hot drinks.
She sells coffee, tea and hot chocolate.

On Monday, Tahina sold a total of 378 hot drinks.
The numbers of cups of coftee, tea andgnotiehoeolate she sold were in the ratios 5:3:d

(b) Calculate the difference between the number of cups of coffee and the@umberior
cupsjofihotichocolate that Tahina sold on Monday.

3
On Monday, 12 of the number of cups of coffee Tahina sold were sold without milk.

(c) Calculate the number of cups of coffee that Tahina sold without milk.

The cost of each cup of coffee that Tahina sells from the kiosk is£2.80

Tahina went on holiday to the USA and to Canada.
She bought a cup of coffee in the USA for $3.20

Using an exchange rate of £1 = $1.24

(d) compare the cost of each cup of coffee sold from Tahina’s kiosk with the cost of the
cup of coffee that Tahina bought in the USA.

In Canada, Tahina bought a sandwich for 5.28 Canadian dollars.
Using exchange rates of
£1 =51.24 and 1 Canadian dollar = $0.75

(e) convert 5.28 Canadian dollars to pounds (£)
Give your answer to 2 decimal places.

(0. Thare are. bd main WS, 0. do BLS:.

Lo\ Mutipiier (Posber) 2. Finding porcAbOGes ...

___________ Since Wor weeldy. bus . fore increoses. [ Find oof AR50

........... by -, she LA ke of origivad. [ 150 % =

_____________________ N T —

.................................................................................................................................... A E300
12



Question 5 continued

(o) Findh bie wlBplion: .. RN
.......... 338 5 (54264) = 39859
........................................................ s B
___________________________________________________________________________________________________________ Mob Chocobad® ...

...................... 0

(). Cost of .cupof  coffee from  Tahino's kioshe wn powads: ©0 000

............. Cott of cup of coffee fom USR i pounds: 0= 0L =

....................... I EDL Qe

The offee is more expensive femthae diosk. o

(&) First.convert, Carodion detlass to. wericun detlars.
X =

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

13
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 12 marks)
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6 Solve the simultaneous equations

x*+y?=26
2x+y=9

Show clear algebraic working.

(@)

(®)
%

N\
P
o
=
=
=
r
m
=
-
&
W
=
b
m
P

o
@
2
o
s
=
=
=
m
Z
=]
L
W
-3
X
M
o~}
%)
@
=
O
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA =~
=
2
............................................................................................................................................................................................................................................ ]
5%
Z
............................................................................................................................................................................................................................................ ol
L
A
.................................................................................................................................................................................................................................................. b
.
..................................................................... ')L:..-S‘)L-%‘ x
=
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sl UM e
4%
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Question 6 continued

DO NOT WRITE IN-THIS AREA:

(Total for Question 6 is 6 marks)
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7
10b
A > C
N
2
4a V’ ‘ 9|
Diagram NOT =
=)
P accurately drawn 2
T
=
-
> b
0 6b B 7
>
Figure 4 =
>
Figure 4 shows a trapezium OACB.
—> —> —>
OA=4a OB = 6b AC =10b
P is the point on 4B such that OPC is a straight line. :
Find an expression for@@in terms of a and b. o
Give your answer in its simplest form. o)
(6) :-i%.
1 3 - - . s
ince we do not Lnew the Takios fer. . AP: PB.omd  5P:PC, we can assign. . =
- - S
Podpr AP o A ey OP | m
AAAAAAAAAAAAA A e S03e 03
. "’ SO
ﬁ-ﬁPZ-ﬁ
...... L -
A o = O b D e e R 535858
O,
_____ AP=pubb=bO e |
AAAAAAAAAAAAAA m ORARC | g
= =
O O e =
....... O = AUt D %
=
09955008
=]
...... N =
> S
AAAAAA T e .
e )i
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Question 7 continued

AAAAAAA plob=ta) = = Ha 4 ALHOA D).
Separode 0 terms of o ONd b
................. (bR ALIOB)........ pl=Hh ) m U AR
.......................... érk=l0i\,‘ ==Y e Oh
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA O 0
b
...................................................... 4 ﬂ)_—.-‘\--‘-"}/\l
(e
........................................................... o ——L\'-l'""}\'
b
.............................................................. —'-¥Ol\=—a'++&41\c
=—&|-\'+6"V\- ..............................................................................................................................
........................................................................ W= QWA
M _A
....................................................................... B
S Y W
8
Qinee (D s %o PE owesb b Sop Do
................... T
T et
AAAAAAAAAA B [0 T 1
- o
.......... - S -3 S
2 oty
(Total for Question 7 is 6 marks)
. J
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8 The diagram shows kite A4.

Kite B is the image of kite 4 under a reflection in the line with equation y = —1

(a) On the grid opposite, draw and label kite B.

Kite A4 is transformed to kite C by a reflection in the line with equation x = 4 followed by

-8
the translation ( 6)

Kite C is the image of kite B under a rotation through 180° about the point P.

V3YY SIHL NI 3114M 1ON 4 0.

(b) (i) On the grid opposite, draw and label kite C.

(i1)) Find the coordinates of P.

m-(5 %) v ()

Kite A4 is transformed to kite D under the combined transformation with matrix MN.

)

(c) On the grid opposite, draw and label kite D. g

fkite D 2

- area of kite D =

Given that area of kite A :__u|

m

(d) find the value of k. E

o

v

b

............................................................................................................................................................................................................. e

m

. >
(0)..(8). Drown. vertical Line =4 anok t0Reck B AL

.. < M . \' A .

........... (i) Using tracing, paper, Aot ik B 1%0° ond find co-ordinoues o P |

. @)

....................... P has co-ordinade | 2

=

.................................................................................................................................................................................................................................................. =

%

=

T

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA =

=]

T

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ =

P

o

.................................................................................................................................................................................................................................................. m

o
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Question 8 continued

55 VA
o 9
0
<
¥
= 8
e
= 7
w
=
= 6
=
2 =85
2 i ]y
3
, (b,3)
(2,3) A ’
2
I ©,D
>
-7 -6 2 100 1 2 3 4 5 6 7 x
1 lé=-|
2
a b
4
%
-5
-6
-7

$9.0.9.0.¢

MO‘\
ogetetete
<R

—~ ¥
L
X
=

e

K%
o
1S

Turn over for a spare grid if you need to redraw your Kites.
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Question 8 continued

(). Find the are0s o} eoch .. uibe._._bq, _______ dividing.. them _into. two. triangles.
. heacho bionge= Tx bose x height

kepel gt [deee]
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA N N
________________________________ I

=

5y

S

!

&
ENEIEEM IONOA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA T o
oz ¢
7
.................................................................................................................................................................................................................................................. 5
Im
............................................. R R
)
)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ S
@)
=
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%
=
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=
q
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=
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Question 8 continued

Only use this grid if you need to redraw your Kites.

=<V

(Total for Question 8 is 10 marks)

. J
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9 90 students from a sixth form college were each asked the following question.
“Do you study any of Biology (B), Chemistry (C) or Physics (P)?”

Of these 90 students

7 study all three subjects
15 study Biology and Chemistry
20 study Chemistry and Physics
37 study Chemistry
14 study Biology only
15 study Physics only

The number of these students who study Biology and Physics but not Chemistry is three
times the number of these students who study none of these three subjects.

Let x be the number of these students who study none of these three subjects.

(a) Show all this information on the Venn diagram, giving the number of students in each
appropriate subset, in terms of x where necessary.

&

(b) Find the value of x.

(c) Find
(1) n(B'n O)
(i) n(Bu CuU P)
(i) n(B N C P’)
One of the students is to be chosen at random.
Given that this student studies Chemistry,

(d) find the probability that this student also studies Physics.

P 6 1 9 0 7 A 0 2 4 3 6
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Question 9 continued

IS AREA

(D) +%ade +0aloa B h= Q0

DO NOT WRITE IN-TH

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA b b+'+‘>¢-=40>-%

(Total for Question 9 is 10 marks)
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Question 9 continued (872

(Total for Question 9 is 10 marks)
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10 The function g is such that oY

(o)

%
L 12 e,
ok x-=3 %

(a) State the value of x that must be excluded from any domain of g.

The function h is defined for all values of x by

h:ix— x*+4

(b) Write down the range of h.

(c) Find h(-9)

(d) Find hg(5)

(e) Express the inverse function g in the form g':x — ...

4(45 — 6x + x?)

(f) Show that hg(x) can be written as
(x —3)°

(g) Solve hg(x) =5
Show clear algebraic working.

(@) Since dividing ony number by O is undefined, any values of o for which %-3=0

must be exeluded.
e, O T D
+3L} _____ ’l=?>>+3 __________________________________________________________________________________________________________________________________________________________________________________
() The. ronga is ). PussIBIe. UBCOMI@S. . . ......oo oo
.. Sice_ony pumorr squared s positive the. smalsst puwleer AL can ke is O.,.and .any..
........ volue of at must. howe & odded X0 .

o Ronge @ W ois e
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Question 10 continued

(c). Substituke »=-9 o o o &ind GO *

(d) Substituke - - - nto ordd thon suhoskbuke Wi inko b
........ BGUSY2 MO
(@) Swap g:x for Y ond rearange to moke o the sulgect.

27
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Question 10 continued

)

................................................................................................................................................................................................................................................ @)
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............................................................................................................................................................................................................................................. ;

=

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA o

X

W

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ s

=

.................................................................................................................................................................................................................................................. >
@, (A -G+ US) S - T
an-S}"Q}*(x-&)" .....................................................................

)

_________________________________________________________________________________________ "5(7’-2—6‘)4-4"“ g

@)

.............................................................................. = 52 —30 U5 g

—Un> D-q‘&z 2

....................................................... AU +180 = A =30+ WS & =

)+awx z

.............................. vt N s B0 =a?-xa+bs 4

) 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA “30o:xt_c,y.-uast)"’°wmunonum\msadd >

m

e pml%. 15 +a)  to make -6 and pudkiply %
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Question 10 continued

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 7L-|5=0 ')L-\'qgo

;)+|5 _q Q) %=_q‘>_q

(Total for Question 10 is 14 marks)
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11 (a) Complete the table of values for y = 2x* — 3x + 4

X 2.5 -2 -1.5 -1 —0.5 0 0.5 1 1.5

v —-19.75 1.75 5.25 2.75 6.25 14 27.75

(b) On the grid, plot the points from your completed table and join them to form a
smooth curve.

(c) By drawing on the grid a suitable tangent to the curve, find an estimate, to the nearest
whole number, of the gradient of the curve at the point where x = 2

(d) Use your graph to find the range of values of x, in —2.5 < x < 2.5, for which
2x%—3x +4 > 5x

P 6 1 9 0 7 A0 3 0 3 6



Question 11 continued
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Turn over for a spare grid if you need to redraw your graph.
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Question 11 continued

(d) Orow 0. Staight. . dingenal  Nime - " and drow vertical ims fov the region B,
T regions whove D3-St s bigger  than Sx s shodsd yeloio. o
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Question 11 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 11 is 10 marks)
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12 Harvey has two bags of counters, bag 4 and bag B.

Bag A contains@ifedicoumiters, 3 orange counters and 4 yellow counters only.
Bag B contains @ifédiCouiters) 2 orange counters and 5 green counters only.

Harvey takes at random one counter from bag 4 and one counter from bag B.

(a) Complete the probability tree diagram on the opposite page.
(b) Calculate the probability that the two counters taken have different colours.

Harvey replaces the counters into the bags from which he took the counters.
Chen has a bag, bag C, that contains @0ifeédi¢oufiters and x orange counters only.

Chen takes at random one counter from bag A, one counter from bag B and one counter
from bag C.

The probability that all three counters that Chen takes have the same colour is %

(c) Find the value of x.

(b). Yrare are . two ways todo Bis:
1. Md. ol prokobitities for two differend estowss.
. I posSSible _comlanakions ore: . RO RG.OR..06.... RO .o

L3
,,,,,,,,,, B
2. Subtrach proboloilibios of two counters of the same colour fom 4.
..Soame. colour combinakions: . RR . 00 e

P 6 1 9 0 7 A 0 3 4 3 6
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Question 12 continued Thare are 3 red counters
Vet n BQB 8.
Bag A Bag B
3
10 red
............................ am m 2 mm o‘n bs 8
..................... s—>There ore [0 counters n wiod i Bog 8
red orange
E ............................ green
15 3 3
Comnwiak b rd
____________________________ orange e e
_________________________ areen
ot o red
e tgelon
Countersm BagA N\ 0
yellow orange
Thare are S qreen —>
counkess in BagB. 10
green
................................................................................................................................................................................ &
(c)..The_probability that a red counter is chosen fom Bog C is. M0+ ...
... e probalility that an orange counter is chosen fem Bog € 0S. TO%
.......... Where are. two . possible . combinakions . fov.. ol three counters. beng. the same  codour;
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Question 12 continued

............................................ 0, T B

1500+ (50 15
x(1500.+1505( ) RSO0 4IFORY. .o

>|s ...................................................................................................

-~ 1500

(Total for Question 12 is 10 marks)

TOTAL FOR PAPER IS 100 MARKS
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