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

You must write down all the stages in your working.

2
1 Make x the subject of the formula y = A=x _ X

(Total for Question 1 is 4 marks)
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s

3 In 2014, the owner of a shop bought 40000 articles at a cost of £0.56 each and sold all of
the articles at £0.68 each.

(a) Calculate the total profit made, in £s, in selling all of the articles.

)
In 2015, the owner of the shop bought 25% more of these articles than she bought in 2014.

The owner paid 12 % more for each article in 2015 than she did in 2014.

The selling price of each article in 2015 was such that the total profit made in selling all
of the articles in 2015 was £200 more than the total profit made in 2014.

(b) Calculate the selling price, in £s, of each article in 2015.
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3 continued

Question

(Total for Question 3 is 6 marks)
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Diagram NOT
60° accurately drawn

5cm 8 cm
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(Total for Question 4 is 7 marks)
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e

5 fand g are two functions such that

f:x—2—-4x where x<1
:x+—7—x* where x<0

(a) Write down the range of
i f
(i) g
(2)

(b) Express the inverse function f ! in the form f': x — ...

(2)

(¢) Find the value of x for which 3f(x) = 4g(x).
Give your answer to 3 significant figures.

)

—b £ (b* - 4ac)

Solutions of ax*> + bx + ¢ = 0 are x = 2
a
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Question 5 continued

(Total for Question 5 is 9 marks)
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Diagram NOT
accurately drawn

Figure 2

Figure 2 shows AOAB in which O4 =2a and OB = 12b
The point D is the midpoint of OA4 and the point C is the midpoint of OB.
The point £ on 4B is such that AE : AB=1 : 4

(a) Find in terms of a and b, simplifying your answers where possible,

Q) AB (i) AE (ii) DE
“4)

__)
The point F is such that DEF is a straight line and BF' = ma, where m is a scalar.

__>
(b) Write down EF' in terms of a, b and m.

1)
. — > .
Given that DE = nEF, where n is a scalar,

(¢) find the value of m and the value of n.
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Question 6 continued
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 10 marks)
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Figure 3 shows solid S formed by removing a right circular cylinder of radius % rcm and height
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h cm from a right circular cylinder of radius » cm and height # cm.
Both cylinders have the same axis.

QR
et

X
XK
EXR
9,
!

>
XX
X
Y
kd
Q>
35

&
ok :

U

oo,
RS

RRRKLRKS

[
b

X

6
s

%
J
&

ol

The total surface area of S'is 4 cm?

<
5
XK
U
RS
RRRRLRRK,

$9e0%
X
RS
i
%%
250

X
9%
<&

L%

QLS
LS
2R
RIS
SRS
EE

3
(a) Show that 4 = > zr? + 3nrh

Sl Soo%s
X KKK
SRR
QKNS
R,
0.0 00‘0’00‘0

XKHKAK XN

(2)

OO
XKL
0%ed

SR
58
5

otele

%
%

KIS
%

%
KKK
0

535

SRR

The volume of S is 30 cm?®

=
0t
%
XS
b5
XK

KK
2K

!
q@&&'..
CRLRRKS

(b) Find a formula for % in terms of 7 and .

2588
2
558
S

J
o
ol

<}

UK
.0
<
%
%!

¢
Pk
L
9%
25
%

XK
80
09%e%!

3 120
(c) Hence show that 4 = 5 o+ —
r

O
82
DN
AR
POOSILess
2

XA
%

<
X

—
[\)
p—
I
sle%s

)

X
RL

2% he
ORK LR
SRR

(d) Find the value of 7, to 3 significant figures, for which the value of 4 is a minimum.

'
S

—_
SN
~
o

R
L

5
%
o

X

¢
e
]
L)
050

Sotetetetetet

<
20K
]
Bts
%ot
6%

ICH
Sabe

LR

otoletets

SO0
R

<X

XX

Kl

QCIIKAIN
2% 1 4
OO0
KRRRLTR
2RKR

6
%2
QLKL
20

Area of circle = 7?

00005

%
%%
2
5
9%

%%

Sotatosetetetete!

K5
%0
KRR
203030088
%%
RIS
RERLERKRREE

Curved surface area of a right circular cylinder = 2zrh

<
CRXK
%%

P 4 6 91 3 A 0 1 4 3 2



Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 10 marks)
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8 [Each morning, Tang takes at random one carton of juice from her fridge and drinks the
juice with her breakfast. She does not return the carton to the fridge.

On Monday, there are 9 cartons of grapefruit juice (G) and 6 cartons of mixed fruit juice (M)
in the fridge.

The incomplete probability tree diagram, on page 19, shows information about the juice
Tang drank on Monday, Tuesday and Wednesday.

(a) Complete the probability tree diagram.
“4)

(b) Calculate the probability that Tang will have
(i) grapefruit juice on all three mornings,
(i1) mixed fruit juice on at least one of the three mornings,

(iii) grapefruit juice on at least two of the three mornings.
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Question 8 continued

Wednesday

Tuesday

Monday

s
LRI
RS

N SRS IR

RRILSRRIHLIRAILLRHLLRIRKS

X
% ¥ Ve
S

%%
0"
4

X

X <A IRI ISR IR I IR IR A IR IIRK >
e e s

=
S

oS
o009
X

= \J
etz

%
%

oY
o
b0t

K
X

LLRRLLRIARLILRRLLLRKLLRK

%

XRHELHRRLLRRIRLLSRRLELRISIKK

19
Turn over »

3 A0 1 9 3 2

1

P 4 6 9



s

Question 8 continued
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(Total for Question 8 is 11 marks)
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s

9 The points 4(2, 2), B(3, 3) and C(4, 1) are the vertices of a triangle.

(a) On the grid, draw and label triangle ABC
(¢}
2 0

hg
I

(b) Calculate the matrix product
2 3 4
2 31
(2)

Triangle A’B’C’ is the image of triangle ABC where A’, B’ and C’ are respectively the
images of the points 4, B and C under the transformation with matrix P.

(c) On the grid, draw and label triangle 4’B'C’
1)
-1 0

=1 ,

Triangle A”’B”C" is the image of triangle A’B'C’ where A", B" and C" are respectively
the images of the points A’, B’ and C’ under the transformation with matrix Q.

(d) On the grid, draw and label triangle A”’B"'C"
3)

(e) Describe fully the single transformation that maps triangle ABC onto
triangle 4”’B""C"’

(f) Find the matrix that represents this transformation.
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Question 9 continued
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9 continued

Question

(Total for Question 9 is 11 marks)
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Diagram NOT
accurately drawn
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Question 10 continued

850
potetetetototes

0

iy
%

T 4
KKK

G

X5

XK
N8

005
P00

X

5
<®ﬁ§

XS
LS
S 200e2e%e%!
CRKLLEES
SRR
KERKERK

<
%
258
d?
o
255
o0l

5
SSERRLRS

%
XX

<8

RS
LRGBS
SRIEKS

<
5

doteeles
SRR
4 I
RS
X

<
29
5
0%
%S
CHRRRLRRES

Q
&K
o

<>
4

% %%
&\3’
N

<
f

K
aVav
&
LRRKRS

<>
28

NN
A%,
SR
XS

R

S

XA
o
o4
5

L)

%

o

XS

g2
Yo%

O
o

X
2300
5050
N
%
25

AR
PRRERI
CLRLERRRS

s

0%
%

ot

K
N
435

5
XS

9
K&
25

4
R
Qf

%
LR

35
‘V
3

%

Q %
pR0%e’s

98-

$215K

¢
%
<)
303
SR

oteselete!
2
dotedetede, -
<Y
XX
LEES

%
%%
5

25

%%

S
RIS
K3
oo
%
%
ptete!

%
O

XX

6%

<X

ot
S0%ss
'S
o

ER

QLR

Slototete
S teototetetets
SORIEN,
LRRRLRL

e
3
K
95
bt

o
%
3K

%
X
XX

Q>
X

O
SEHIK
SOEES
N P ’:’:
XS
RERXLKS
SKRRRKLK

¢
X
b3
NS¢
¢RI
RRRRLLRKELS

Q5
%
%
1%

X
e
%%

<R
<

<
XK
RRKKES

e
RBRGIDE
S

s
&
25

XX

<,
AF
vl
XKL
R

[
<\
o)
(00
e

A
ZRRHHK
RRKKELRS

S8

RRLRLRKKLKS

<X

r»
X

XX




10 continued

Question

(Total for Question 10 is 13 marks)

CRGHR

0%

SRR
LRI
SRS

N SRS IR
RRILSRRIHLIRAILLRHLLRIRKS

<
%

X2
X
4

X <A IRI ISR IR I IR IR A IR IIRK >
e e s

S
ol

<

-
<
<X

XK

<X

X

N

S
o
X

<

K
X

LLRRLLRIARLILRRLLLRKLLRK XRHELHRRLLRRIRLLSRRLELRISIKK

%

ALK
JEILRLIRNELEK,

QLRI

ORIRRIIXK LK

29
Turn over »

1 3 A0 2 9 3 2

P 4 6 9



e

11 (a) Complete the following table for y = 3x3 — x? — 20x giving the values of y to one
decimal place.

y 0.0 -18.0 -20.0 12.0

3

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

€))

(c) On your grid, draw the straight line with equation y = 5x — 8
(1)

(d) Use your graphs to find the range of values of x in 0 < x < 3 for which
3x3—x2-25x+8 <0
“4)

(e) By drawing a suitable straight line on your grid, explain why the equation
3x*—x?>—20x + 25 =0 has no solutions in 0 < x <3
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Question 11 continued
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(Total for Question 11 is 13 marks)
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