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Answer all questions in the spaces provided. f

1 Which of these statements is correct?
Tick one box.
g [1 mark]
l ” '
. 2

| x=2=x=4
{ /

2=4=x=2

2=4ex=2
\ x2=4=x=-2
[
|
l
?
|
!
i‘ 2 Find the coefficient of x2 in the expansion of (1 + 2x)7
11 Circle your answer.
‘ [1 mark]

(1) '7—2 (fml = 2) % ko = Bl

|
[
|
|
|
|

i
|
!
;
i
\
[
|
1

wm
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3 The graph of v = x3 is shown.

y A

Do not write

| outside the

Find the total shaded area.

Circle your answer.

e

= v

[1 mark]

128

~ Turn 'over}
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| Do not write
A curve, C, has equation y = x2 — 6x + k, where & is a constant. j o

The equation x2 — 6x + k = 0 has two distinct positive roots.

4 (a) Sketch C on the axes below.

[2 marks]
VA |

|

|
|

m
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4 (b) Find the range of possible values for £. e
Fully justify your answer.
[4 marks]
| J b —loc >0 (9 g
| — &ac (2 dB Kok
, (< Odh) ,
| 3b-4k >0 3 kF9
|
St bath _caots  ace pasiAve, we
B howe h 70.
|
n
| 2 Qck<q
|
l
|
l
‘i
Turn over for the next question
o
' 05 Jun18/7387/2
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Prove that 23 is a prime number.

[2 marks
— Check befaches  yder B x 4.5 |
Check 2 agh 3, 4.
23 23 i 23
L - g 376 W58

=, 23 s 0

I
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Do naot write
6 Find the coordinates of the stationary point of the curve with equation e

(x+y—22=e"—1
[7 marks]

=) 2(&«3-2)(!4’?;):Qj%
%ROAm(j P&f\‘\" :-7

9}-2*:0
=) X+gw—2 =Q.
- —
= e —( =0
=) 63:\ '
2 u=0.
-
> oc = 2

|
|
J
‘
\
T Turn over »
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A function f has domain R and range {y e R:y > €} |

The graph of y = f(x) is shown.

yll

The gradient of the curve at the point (x, y) is given by ?: (x=1)e"
X

Find an expression for f (x).

Fully justify your answer. g
[8 marks]

gz Se-ye® dy
J J

|
|
|
|

i
|
i
|
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Turn over for the next question

i
I
|

|

Turn over p
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8 (a) Determine a sequence of transformations which maps the graph of y = sinx onto
the graph of y = v/3sinx - 3cosx + 4

Fully justify your answer.

[7 marks]

RSin afbe-w) = Rginx cosw = Reosx In o
Let Pecse = 3, Pgine = 3.

Q‘EMM:\E '3&:%[
> R =123

L@ Sinx = 3¢c0Soc = 253 Sn(x-%r)

5 = Q_\E Sole=TY) 4 4.

'

— Treaslde (n (

\

7

—  Sheebdnin u- dicecBon i
J
cole Q&U‘mr 2.z

- Tmn\S\OJ('e_ n (z)

i
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| 1 . 2-3
. 8 (b) (i) Show that the least value of 1S
e V3sinx — 3cosx + 4 2
[2 marks]
Minimun  valve  occeer wnen
\ . iy
| e Sin / x-3)=1
| S
;‘ =] X= ¢
‘= \ 23 -4 2 =13
| >, = = = 2
\L —To
| 203 4
\ 8 (b) (ii) Find the greatest value of L
? ¢ v3sinx —3cosx+4
[1 mark]
|
| l 4423 2 + 03
| y-2J3  ~ L B 2
i
; Turn over for the next question
|
|
|
i
|
|
- Turn oveﬁ

i
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A market trader notices that daily sales are dependent on two variables:
number of hours, ¢, after the stall opens

total sales, x, in pounds since the stall opened.
. . 8-t
The trader models the rate of sales as directly proportional to —~

After two hours the rate of sales is £72 per hour and total sales are £336

9 (a) Show that

x% — 4032(8 - 1)
[3 marks]
dlac =)
de = kR —
8-2

72 = R me D k= K032

dac 8-t
2 ae = h032

&
S G = 1032 (8-¢)

Jun18/7387)2
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9 (b)

m

13
Hence, show that

x2 = 40321(16 — 1)

C{I‘ doc = C4022 (g-t) dt
-/ -

[3 marks]

i

Lo = 4032 (8E-3Y) +c

2(336) = 4032 (b-2) +c

5 c=0.

5 ot = w032t (e - )

Question 9 continues on the next page

~ Turn over »

Jun18/7357/2
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Y

|
E 9 (c) The stall opens at 09.30.
9 (c) (i) The trader closes the stall when the rate of sales falls below £24 per hour.

;sting: t|rI\e results in parts (a) and (b), calculate the earliest time that the trader closes
e stall.

doc

[6 marks]

e

de =714,

24 = 4032 (8-t)

5 X = 168(8-t)

(l08 (e-0)" = 4032+ (1b-1)
= tT- Wt +S6 =0

D t= &)

= Shoves, |0 minvtes

Carliegr  Yime  1s \4240

R

Do not wrile
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9 (c) (i) Explain why the model used by the trader is not valid at 09.30.
[2 marks]

hen  the  Stall  opens

VW ve  ze,

5 S(L(U . 9%,

7

The  modo| is  undelned at  k=0.

Turn over for Section B
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Answer all questions in the spaces provided.

A garden snail moves in a straight line from rest to 1.28 cm s~1, with a constant
acceleration in 1.8 seconds.

Find the acceleration of the snail.

Circle your answer.
[1 mark]

230ms2  0.71ms2 0.023ms2

A uniform rod, AB, has length 4 metres.

The rod is resting on a support at its midpoint C.

A particle of mass 4 kg is placed 0.6 metres to the left of C.

Another particle of mass 1.5kg is placed x metres to the right of C, as shown.

06m xm

?<

4k 1.5k

A

The rod is balanced in equilibrium at C.

S
r ¢

Find x.

Circle your answer.

1.8m 1.5m 1.75m ( 1.6m>

Jun18/73872
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I B Do not wrte

! 12 The graph below shows the velocity of an object moving in a straight line over a cox
20 second journey.

Velocity 3 |
(m/s) 2] | 1

!
11 SR - |
0 1 )\l T T T

2 3 4 6 7 8 9 1314151617181902122
=11 i ’ 1: ~Time (s)
N 28 RO S — N S S
5l S
Sl ,I‘ '
_5 ‘

12 (a) Find the maximum magnitude of the acceleration of the object.
[1 mark]

Skeu‘)es} 3(&6&“\%4— ok 124k £\3
the magnﬂuo(e of accelerchon is 4m£‘

12 (b) The object is at its starting position at times 0, ¢4 and , seconds.

Find ¢4 and 1,

[4marks]‘
O&kcqi-4m Cain o obber bs |
4 cE¢S - Im &s. |
Scel b 4lm Alter 8s, +fm. |
b&ke I\ 4 (Om After |25, +Im 1
¢k ¢ 22 +(m Abker  Bs, 4Sm
leeté 138 - 2m lage (Fo-. - S olber
3cee 16 ~Bo 35 ° 14.2S s,
lbcte 20 = Bm, B

£, -8 ; L. = 14.25s. |
Turn over b

e
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| outside the
13 In this question use g = 9.8ms~? box
A boy attempts to move a wooden crate of mass 20 kg along horizontal ground. The
coefficient of friction between the crate and the ground is 0.85
13 (a) The boy applies a horizontal force of 150N. Show that the crate remains stationary.
[3 marks]
Fmo.x = MMQ.
—J
= 0-8S « 20kg x 9. 8mit
= lbb-bN
l6b-bN > ISON o the  box
(e Mmoins shuﬁmourj ]
|
|
| |
| |
i
Jun18/7357/2
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Do nol write
13 (b) Instead, the boy uses a handle to pull the crate forward. He exerts a force of 150N, e~
at an angle of 15° above the horizontal, as shown in the diagram.
150 N
182\ ____.
T Q
Determine whether the crate remains stationary.
Fully justify your answer.
[5 marks]
(o}
90 = R 4+ 1SOSinIS
J
2 2= I1ST- (17N
Frox = 0-85 x IST-VIT = 133.6N
[+
150 coS IS = I4SN
|4SN 7 132.6n
So Ha Crate w '\ \QQ\C}'Q ~n o MoV .
o Turn over »

e
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1 Do nol write
| oulside the

14 A quadrilateral has vertices A, B, C and D with position vectors given by | box

3 -1 0 4
OA- (5|, 0B= 2},6’0’: 7| and 0D = | 10
1 7 6

0
14 (a) Write down the vector AB

-4 [1mark];
N — - 1
Ok - O?\ = Az = (2)

14 (b) Show that ABCD is a parallelogram, but not a rhombus.
- [5 marks]

2o (D @ (s) ®-(3)

JBCI: \}(414—Sl+ -0
pels (ewecmie = i

1)

6N}
=

Jo % 3J3 J So we howe
hwo  poGrs ol uroe | SToke ¢
W wWith fwio AisRack \QX\\C}'\"/\S ,Qm’
coch odur.

= ABCD s a @Mw\)\e\oq N
Nt o chombus,

"

Jun18/7387/2
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A driver is road-testing two minibuses, A and B, for a taxi company.
The performance of each minibus along a straight track is compared.
A flag is dropped to indicate the start of the test.

Each minibus starts from rest.

The acceleration in ms—2 of each minibus is modelled as a function of time,
¢ seconds, after the flag is dropped:

The acceleration of A = 0.138¢2
The acceleration of B = 0.02413

Find the time taken for A to travel 100 metres.

Give your answer to four significant figures.

[4 marks]
\
ve (0. 128¢™ ac |
= 0-046 &t AC
k=0, v=0 = c= O .
S= S 0. oupt’ ok
= g.oust’ + k |
£-0, =0 D k=0.
O.0nsSt =100 l\
=) €= Q-bS7S .
|
|
Question 15 continues on the next page |
R |
Turn over »

Jun18/7357/2
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1 Do nol write
outside he
15 (b)  The company decides to buy the minibus which travels 100 metres in the shortest box

time.

Determine which minibus should be bought.
[4 marks]

(0.0264} ab
S
= 0-06t" +C

S= S:Oooobt* de
0.0012t° + R

\

‘t:OlS:O =) h=0 .

S
0-0012+~ = l0cea
S £ = 92642
S Minibos R TS Chagen .

15 (¢) The models assume that both minibuses start moving immediately when t =0

In light of this, explain why the company may, in reality, make the wrong decision.
[1 mark]

The _diivers reachhon Fimes  mawy
N bhe YMe  some .

m
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16 (a)

16 (b)

m

23

On nat weite

In this question use g — 9.81ms 2 -
A particle is projected with an initial speed u, at an angle of 35° above the horizontal.
It lands at a point 10 metres vertically below its starting position.
The particle takes 1.5 seconds to reach the highest point of its trajectory.
Find u.
[3 marks)
— Vo= udet
V=0, Uyer > wSin3S"
Q= usinzs® - (9-81xts)
= wz 28-Tms '
Find the total time that the particle is in flight.
[3 marks]
S= uk +% at™
S=~'0, wu= 25. 151038 A= -3 Ima"
—10 = (25-750a35) € 4 (Ex 981 t‘)
4.90S¢* + jy.74e 410 =0. R
,/';f,‘+ — T |
“:: =194 4 J-Te = & rG :‘i - 3 57
9. &1
Turn over p
Jun18/7387/2
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; A buggy is pulling a roller-skater, in a straight line along a horizontal road, by means box

of a connecting rope as shown in the diagram.

The combined mass of the buggy and driver is 410kg
A driving force of 300N and a total resistance force of 140N act on the buggy.

The mass of the roller-skater is 72 kg
A total resistance force of R newtons acts on the roller-skater.

The buggy and the roller-skater have an acceleration of 0.2ms—2

17 (a) () Find R. (510 +12) |
1 [3 marks] |

V
200N - ILON = R = 4§24x0-Qms™
S P = 63-&”\/

L

Jun18/7357/2
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"7 Do nol wrile

17 (a) (ii) Find the tension in the rope. ! outside the
| [3 marks] |

i |
| — P = = ma '
|

T-= 436N = T2Lx0-2

—

5 =) | = T7¥N

1
17 (b) State a necessary assumption that you have made.
[1 mark]
Roge ¢ hochzonked ,  no  fprce i
used Verth Qow\j .
Question 17 continues on the next page |
\
1
i
i
|
\
|
|
E
S ~ Turnover p

i
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17 (c) The roller-skater releases the rope at a point A, when she reaches a speed of 6ms™’ b
She continues to move forward, experiencing the same resistance force.

The driver notices a change in motion of the buggy, and brings it to rest at a distance
of 20 m from A.

17 (c) (i) Determine whether the roller-skater will stop before reaching the stationary buggy-

Fully justify your answer.
[5 marks]

- ma
—bgobf\l: '7'2‘zq’<0~-

5 Az -Q-883-.ms

T

V. = w4 2a
u=b, v=0, a= —0-8&3 .

S = "36_
Ix-0-883 — 20 - H4m .
| 20-4 720 |
|

Hrar efore Hno Qhoker WA\ Wk

e buoay ~
N

o o
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[ T T I ) | Do nol write
5 | oulside the
| 17 (c) (ii) Explain the change in motion that the driver noticed. | box

[2 marks]

There 15 00 fsion  from o stoker
holdiog o vope, S0 Uo
Qi

i
|
!
f

J
Ay ex A\l ~olice

N O.Cco\eohon o

END OF QUESTIONS

TN

e —
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