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Instructions 
.Use black ink or black ball-point pen. Pencil should only be used for drawing.
. Fill in the boxes at the top of this page. 

Answer all questions. 
.You must answer each question in the space provided for that question. 
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Show all necessary working; otherwise marks for method may be lost. 
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to be marked.
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Information 
.The marks for questions are shown in brackets. 
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Advice 
. Unless stated othenwise, you may quote formulae, without proof, from the 

booklet. 
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DO not wrile

oulside the 

Section A box 

Answer all questions in the spaces provided. 

Which of these statements is correct? 

Tick one box. 
I1 mark 

r=2x2 = 4 

2=4x=2

2=4 x =2 

x2 = 4x = -2 

2 Find the coefficient of r in the expansion of (1 +2x) 

Circle your answer. 1 mark] 

21 84 42 

(2 21 x 4c 84a 

Jun18/7357/2 

Jun18/7357/2 



3 

Do not wrte 
oulside the 

box 3 The graph of y = r* is shown. 

3 2 

Find the total shaded area. 

Circle your answer. 

[1 mark] 

60 68 128 -68 

4 

S:) 64 

64+-(-4) 68. 

Turn over 

Jun18/7367/2 
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Do not write 
outside the 

box 

A curve, C, has equation y = x2- 6x +k, where k is a constant. 

The equation x- 6xr+k = 0 has two distinct positive roots. 

4 (a) Sketch C on the axes below. 

[2 marks] 

Jun18/7357/2 
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Do not write
oulside the 

bOx 4 (6) Find the range of possible values for k. 

Fully justify your answer. 
[4 marks]

b-4ac 70 (2 dsheot
oos) 

36- 4 20 

Since hoh_ coo aepasihve e 
hane h 70. 

Turn over for the next question 

Turn over 

Jun18/7357/2 
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6 

Do not wrile
outside the

box 

5 Prove that 23 is a prime number. 

[2 marks] 

Chech arkackocrunder 3 4.8 
Chec 34 

232S 376 5.15 

2 23 is p6me 

un18/7367/2 
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Do not wrie 
oulside the 6 Find the coordinates of the stationary point of the curve with equation box 

r+y-2) = e" - 11 

[7 marks]| 

2( Ay-2) +)=

d 

e - =0 
2 e= 

2 c = 2 

Turn over 

Jun18/7357/2 
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Do not writde 
OUISide the 

box 1 A function f has domain R and range {y¬ R:y2e 
The graph of y = f(") is shown.

dy (-1) 
dx 

The gradient of the curve at the point (x, y) is given by 

Find an expression for f(). 

Fully justify your answer. 

[8 marks 

u - V:e 
' 

y ()e-e d 
(je -e* 

dy 



not wr 
outside tE 

bOX Curvepasse mgh Le) 

S) : (x-2)e2

Turn over for the next question

Turn over 
9 
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10 
Do not wrile 

oulside the 

bOX Determine a sequence of transformations which maps the graph of y = sinx onto 

the graph of y = V3 sinx - 3 cos.x +4 
8 (a) 

Fully justify your answer.
[7 marks] 

R Sio oe-o 2sinx casa -Rcos Sin o 

Let Rcasox V3 Rsino 3.. 

tan tan = v3_2 3 
92= 23_ 

V3 Sin 3cos =2/3 Sn (x-) 

2J3 Sin +4. 

Trensleke 

hretch in u direchonwi 
Scale kactor 23 

Translake ia 

Jun18/7367/2 
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Do not wnle 
Oulside thee 

box 
1 

8 (b) (i) Show that the least value o in x - 3 cosx +4 2 
[2 marks] 

Miamum yaluee OcUs wnen 

Sin r- =/ 
ST 

23-4 2-3
2 

TZT6 
2J3++ 

1 8 () (i) Find the greatest value o sinx -3 cosx+4 
[1 mark] 

442 2 
4-2J3 2 

Turn over for the next question 

Turn over 

Jun18/7357/2 



12 
Do not wrile
Oulside the 

A market trader notices that daily sales are dependent on two variables: 9 DOX 

number of hours, , after the stall opens 

total sales, x, in pounds since the stall opened. 

8 
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 

d 
X=4032(8 -) 

[3 marks 

doc 

12 
8-2 

2 924032 396 

+032 
dc 

rae = 4032 (8-t)_

Jun18/7357/2 



13 
Do not write
Oulside the 

box9 (b) Hence, show that 

x2 = 4032(16-) 
[3 marks] 

dx 4032 (8-t) dt 

4032 4032 (8t-t*)tc 

336)= 4032 (16- 2)+C 
CE0. 

4O 32t ,- ) 

Question 9 continues on the next page 

Turn over 

Jun18/7357/2 



14 

Do not wnle 
outside the 9 (c) The stall opens at 09.30. 

bOX 

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

Using the results in parts (a) and (b), calculate the earliest time that the trader closes 
the stall.

I6 marks]| 

doc 
de 24 

24 = 4032 (8-E) 
l68(8-t)

8 (8-): 4032t (l6-t) 
t- bt + S6 0 

Shours 

Earlies hme L40 

Jun18/7357/2 



15 

Do not wite 

9 (c) (i) Explain why the model used by the trader is not valid at 09.30. 
oulside the 

box 

[2 marks] 

Lalhenhe Stal_0penf Sales
»e zerm

1he mode is ndeiaed attc0.

Turn over for Section B 

Turn over 

Jun18/7367/2 



16 
Do not wrile 
outside the 

Section B bOx

Answer all questions in the spaces provided. 

A garden snail moves in a straight line from rest to 1.28 cms, with a constant 
acceleration in 1.8 seconds.

10 

Find the acceleration of the snail. 

Circle your answer.
1 markl 

2.30 ms-2 0.71 ms-2 (0.0071 ms-)0.023m ms-2 

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

11 

0.6 m X m 

4 kg 1.5 kg 
C 

The rod is balanced in equilibrium at C. 

Find: 

Circle your answer.
1 mark] 

1.5m 1.6m 1.8 m 1.75m

Jun18/7357/2 
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Do not wnte 
outside the The graph below shows the velocity of an object moving in a straight line over a 

20 second journey. 
12 

Velocity 31 
(m/s) 

2 3 4 5 678 9 10 11 1 13 14 15 16 17 18 19/20 21 22 
Time (s) 

-2 

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

Stapes radient at 124t 13 
he mnaqnlhide accelerehon is 4ms 

(b) The object is at its starting position at times 0, t and t2 seconds. 12 

Find and t2 

4 marks]

(ain m ter bs 
s 

ALter 81, 

OSts4:-4m 

4tS:- Im 
SsE 6+Im 

Atter 122,+7 
Afer 3 tSm 

raia- Sm alk 
3 

12t 13:- 2m 

14-2S s 13CE6-? 

16t20 8m 

8s E,: 14.25s.

Turn over 

Jun18/7357/2 



18 
Do not write

Outside the 

bOx 

13 In this question use g = 9.8 ms2 

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 

The boy applies a hoizontal force of 150 N. Show that the crate remains stationary. 
3 marks] 13 (a) 

max Mm9 
= 0:8S 20h 9.&m 

l66-6N 

166-6N ISON- So he box 

e mains Stahona

Jun18/7357/12 



19 
Do not write
Oulside the 

13 (b) Instead, the boy uses a handle to pull the crate forward. He exerts a force of 150 N, 
at an angle of 15° above the horizontal, as shown in the diagram. 

box 

150 N 

15 

Determine whether the crate remains stationary. 

Fully justify your answer
5 marks] 

-20 R+ 1SO Sin /S 

2= IS7. I77N 

Fmas 0-8Sx IS7.177 133-6N 

1S0 cos IS =14SN 

4 SN z 133. 6N 

So ha crake wi e be o mae 

Turn over 

Jun18/7357/2



20 
Do nol write 
oulside the 

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

11 
2, O 7 and OD= OA 10 

6 
14 (a) Wrte down the vector AB 

1 mark) 

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

A0L) 

BC s 3J3 

v6 3J3 So we hawe 

hwo poars ralle STokes 

with dishnct lengthsor 

20ch pamc. 

_ABcD isa ocalkelaq.com 
act a chombus 

Jun18/7357/2 
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Do not wrile
Oulside the 

box

15 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 of each minibus is modelled as a function of time. 

t seconds, after the flag is dropped:

The acceleration of A = 0.138 r2 
The acceleration of B = 0.024r 

15 (a) Find the time taken for A to travel 100 metres. 

Give your answer to four significant figures [4 marks]

VE.138te 
O-046t_ ac 

tO V=O_ Ca O 

S 0. 046t dt 
0.OuSt+k

t:0, S=0 k=0. 

O.OLLSt = IOO 
2t= 9.657Zs

Question 15 continues on the next page 

Turn over 

Jun18/7357/2 
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Do not write
outside the 

The company decides to buy the minibus which travels 100 metres in the shortest

time. 

box 15 (b) 

Determine which minibus should be bought. 
[4 marks]

0.024t_dt 
O.006t C 

t:0 y-0 2_ C=0. 

0-006t de 
0.co 12t 

t O, S=O_ hE0 

0-o12t I00Ges 
t 9.642

a Miaibur B Chosen

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

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

The diver reachon_ tmes ma 

nc be he Some -

2 2 Jun18/735712 
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Do nof wite 

Outside the 
16 In this question use g = 9.81 ms bo 

A perticle 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 slarting position. 

The particle takes 1.5 seconds to reach the highest point of its trajectory. 

16 (a) Find u. 

[3 marks] 

VEutat
V-O act sin3S_

= uSin 3s°- (9.81x 5) 
u 2S-7ms 

16 (b) Find the total time that the particle is in flight. 
13 marks] 

ut + at 

S=-10 ua 25-7s1o3s a 9.8 I 

-10 25.7sía3s) t+(ix.81)_ 

4. 9OSt + 4.14 10 O 

-14-74 V474-44.40 NOJ 
3.5 7s. 

9.8 

Turn over 

Jun18/7357/2 
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Do not wrile

17 Oulside the 
A buggy is pling a roller-skater, in a straight line along a horizontal road, by means 
of a connecting rope as shown in the diagram.

box 

The combined mass of the buggy and driver is 410kg 
A driving force of 300 N 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 0.2 ms2 

17 (a)() Find R. 410+ 72) 
3 marks] 

300N= JLON - R=482hx0.2m 
L= 63.6 N 

Jun18/7357/2 



25 

17 (a) (i) Find the tension in the rope. 
Do not writde 
outside the 

box 

[3 marks]

T-2= f- ma 

1- 63.6 = 12 KO-2 

TE78N 

17 (b) State a necessary assumption that you have made.

[1 mark) 

Rope ir hocázontad no korce î 
USed yeicoy 

Question 17 continues on the next page 

Turn over 

Jun18/7357/2 
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D r e 

outsde

17 (c) The roller-skater releases the rope at a point A, when she reaches a speed of 6ms-' 

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 ata 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 
- 63.bN = 72kg x a 

2-a-0-883 ms 

y u+ 2as 

SE 36 

2x-0-383 20-4m.

20-4 7 20 
harelae, Hhe SAaker A hat 

he uggy 

Jun18/7357/2
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Do nol write 

outside the 

17 (c) (i) Explain the change in motion that the driver noticed. box 

[2 marks] 

There s s0tesion om hashakec

-holdiag SO 

diver aAl ookce- inCrease _ 

OCcele.ahon 

END OF QUESTIONS 
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Do not write 
oulside the 

box There are no questlons printed on this page 

DO NOT WRITE/ON THIS PAGE 
ANSWER IN THE/SPACES PROVIDED

Copyrght 2018 AQA and its licensors. All righte resorved. 
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