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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.

. (1-x)*
1 Make x the subject of the formula y = - X

(Total for Question 1 is 4 marks)
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2 (a) Find the inverse of the matrix

(2)

(b) Hence, or otherwise, find the value of x and the value of y that satisfy

3 2\(x 4
5 -1 )\y 9
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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.

(2)
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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Diagram NOT
60° accurately drawn

5cm 8cm

B 10.5cm C
Figure 1

In AADE, AD =5cm, AE = 8cm and ZDAE = 60° as shown in Figure 1.

(a) Calculate the length, in cm, of DE.
3)

In Figure 1, D is a point on AB and E is a point on AC so that DE is parallel to BC.
BC =10.5cm.
(b) Calculate the length, in cm, of BD.

Given that the area of AADE is 17.3 cm? to 3 significant figures,

(c) calculate the area, in cm?, of AABC.

[Cosine rule: a2 = b? + ¢? — 2bccos A]
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5 fand g are two functions such that

f:x—2-4x where x<1
g:X—7-x2 where x<0

(a) Write down the range of
@i f
(i) 9
(2)

(b) Express the inverse function f-* in the form f=: x — ...

(2)

(c) Find the value of x for which 3f(x) = 4g(x).
Give your answer to 3 significant figures.
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Figure 2 shows AOAB in which OA = 2a and OB = 12b S
The point D is the midpoint of OA and the point C is the midpoint of OB. o
The point E on AB is such that AE : AB=1: 4

(a) Find in terms of a and b, simplifying your answers where possible, %
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Figure 3

Figure 3 shows solid S formed by removing a right circular cylinder of radius % rcm and height

h cm from a right circular cylinder of radius r cm and height h cm
Both cylinders have the same axis.

The total surface area of S is A cm?

3
(a) Show that A = > zr? + 3zrh

The volume of S is 30 cm?®

(b) Find a formula for h in terms of z and r.

3 120
(c) Hence show that A = 5 nr? + —

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

Area of circle = rr?

Curved surface area of a right circular cylinder = 2zrh

(2)
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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.

(b) Calculate the probability that Tang will have
(i) grapefruit juice on all three mornings,

(i) mixed fruit juice on at least one of the three mornings,

(i

il) grapefruit juice on at least two of the three mornings.
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9 The points A(2, 2), B(3, 3) and C(4, 1) are the vertices of a triangle.

(@) On the grid, draw and label triangle ABC
(1)
2 0

(b) Calculate the matrix product

2 3 4
2 31

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

(c) On the grid, draw and label triangle A’'B’C’

-1 0

=l

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"’

(e) Describe fully the single transformation that maps triangle ABC onto
triangle A’B"'C”
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(f) Find the matrix that represents this transformation.

50%%

KRR
X REERLLEIERLLEIGRIL

CQRLRRL
100%0 %0550 %%

<

XSLERLLERRLEIRLLERKLEARRKL

XX
920,90
5

5
58
B939%0%88
0959
ool

KR
3’?
g
L& to%ds
S
W%

KL

—~
H
N
RRERLRELLRLLELLLRLELLRLRLELRL
%

O O IKELIIKIRKY

ot
ALK LHRRIILRLER

%
%
X

<

é{ A
(%)

1
[

)

190 % %%
RS

55
093
XA

X}

0
o
N
AN
SRR

<

4!
RS
¢!

(X
oo

(<]
o

<L

SIS

2

¥

%
QRS

O
0K
boSoletels:
Soseteteds ¢
e Sorbbzones
LORRLSLAEKS

0
B8
K
20000

>
55
5
R
bes
5

%
QR

R
X KK
0205
.:.:.
XSG

s
.
4
5
e
2908

6%
<
<
XA

- O O O
[3) 2

4MBO | 2016 | January | Paper 2 | GradeMax



GradeMax
Mathematics B - 2016 - Jan - Paper 2 - QP

( )

Question 9 continued

0.07;0‘:

0% 3o
oo

=Y

IR <
SSRGS
0‘,3.3,0,0,‘0,,‘00{,0.”“:2‘ SO0
JC NI TV
CEHRR <5

>

N
e "¢
,0’:00,0,:

4

COICIAAC
KHIRRLRRK
S0otletetetoteteoted o
o0
258
SRS

??0
S
5

(00000
%% %%

XA
LRI,

O X
AR
oSS
02
SRR KK
SRR

CRIERRKL

200K
S
55

o
K
909

XK
e
OSIES
SN
AN
KX,

=

8

%
HRRIHR

09598
XA

WL
A2

R

KK

000000000, 0. 0,0 0 000
s

LRI

DaSosesoteSesstatoteseses
CRRICIGELICIAEI A
CSRLEELEERKE
SRR

6
bogess
5%
0
R
%55
5%t

QCARRLEIIRILRA

[T
P

4MBO | 2016 | January | Paper 2 | GradeMax

RRIERS

<X
-

23

RO A OO
2

Turn over »



Mathematics B - 2016 - Jan - Paper 2 - QP
I

r

Question 9 continued

4MBO | 2016 | January | Paper 2 | GradeMax

- R O
[3) 2

%
9%,
25

i =~ 292
SR,
o5
35

%
SRSt atataetatatersttets
N
2

%%
0%
KK

S
R
pPodetetotodes

QLRI

<
000
oS

Q8

S RRIIIRLIK,
LIERRELIRIEEK

P2

UK IR IR

%
HRRRIRRKLLS

< P OSRRGISSRKICEX

<

CKLLLRLLIILLES

SR IKELIRKKKL

<X
X
%%

X
:’:
5%
[
0‘:’:‘0000000000000
EREIIIRRLRLEERL

06
(&

\d
%

Botesetels

0G0
¥ 5

%
SRx
K]
o
K

9%es
NEO)
N XIS
RKAHAKS

N

.’0

%
e

oy Y
SR
RSRRES

XS
s
KN
dogoteteteds 1 it
S50
2555
GORLEKS

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

OROGKKK
ERRHRRRAES
SEIRKES
RERLESRKS

<
5
b
ol
201
SR
X

XX

<
<
XA



GradeMax
Mathematics B - 2016 - Jan - Paper 2 - QP

CHRXK
SRR M N
Besesetetes

< | Question 9 continued

RS
peose oo PSSR RTPS
s
R ¢

Lavavy

&
SEEES
RS
fotote o8
Bt
S

<}
T
SEES
PN el

X

AR
SRS

RS
N "

%

X

SR
%
N
SRR
SRR

QR

Doese oo OSSO
X
SRS
SN
‘:?a?q‘

i

OO
PRI
N
S NS
CRLKHLN

%

bt
't
1

P
2]

005
o
2
%!

(e

BESEER | eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesen
Bosesatetess

LIERXK

DoSetoteles

SRR

Botatetete’s | f . 9i K

58 (Total for Question 9 is 11 marks)

S5

LR

6
bogess
5%
0
R
%55
5%t

25

RO A OO O
2

4MBO | 2016 | January | Paper 2 | GradeMax Turn over »

[T
P



Mathematics B - 2016 - Jan - Paper 2 - QP
I

r

10

Diagram NOT
accurately drawn

A 9cm E

Figure 4

Figure 4 shows AACE in which AE =9 cm.

The point B lies on AC and the point D lies on CE so that /DBC = 90°, ZBCD = 25°,
«/BDA =70° and AB = 8 cm.

Calculate the length, in cm to 3 significant figures, of

(a) AD,

(b) BC.

(c) Calculate the size, to the nearest degree, of ZAEC.

(d) Calculate the area, in cm? to 3 significant figures, of ABDE.
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11 (a) Complete the following table for y = 3x® — x? — 20x giving the values of y to one
decimal place.

y 0.0 -18.0 -20.0 12.0

(b) On the grid, plot the points from your completed table and join them to form a
smooth curve.
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(c) On your grid, draw the straight line with equation y = 5x — 8

55
55

(1) S

(d) Use your graphs to find the range of values of x in 0 < x < 3 for which S35
SRR

IX*-x2-25x+8<0 SR8

5
(4) pRasssesetes

(e) By drawing a suitable straight line on your grid, explain why the equation S
3x% —x?2—20x + 25 = 0 has no solutions in 0 < x < 3 $6
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Question 11 continued

(Total for Question 11 is 13 marks)
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