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Section A

Answer all questions in the spaces provided.

1

Which of these statements is correct?

Tick one box.

x=2=x2=4 \/

2=4eox=2

x2=4=x=-2

Find the coefficient of x2 in the expansion of (1 + 2x)’

Circle your answer.

42 4 21

(B xz =

[1 mark]

[1 mark]
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Do not write
utside the
3 The graph of y = x3 is shown. *box
y A
0 1 2 3 4 x
Find the total shaded area.
Circle your answer.
[1 mark]
—68 60 128
4 | %
S rx3 dt - [?l-x"'] = GL"
0 (o]
0 0
S x'!o\.x:[“_x‘l--l ::O‘Li' :"q'
M LI )
The second Valve iS Y\ng.ﬁ"e ‘oeconse + -\'5 unde.f‘ +he ]
x owis. However, its asea connck be vegahive So s avea is k.
Total ovea = bt + 4= 68

L o
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4 A curve, C, has equation y = x< — 6x + k, where k is a constant. box

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

4 (a) Sketch C on the axes below.
[2 marks]

yAL

=v

0 4
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4 (b) Find the range of possible values for k. box
Fully justify your answer.
[4 marks]
oxe istinct the iscaminont 1§ 3fea+er twan zem:

b2 - goc>o0
36 -4 (K70
36-4kK 70

4k £36

K< 9

The roots ore positive so K wwst  ols0 e  grealer Elhon  Zem

So,

0L kK t9q

Turn over for the next question

Turn over p»
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Do not write
outside the

5 Prove that 23 is a prime number. box

[2 marks]
[23

23 s odd So 2 s wnot o  foltof
23 s not o mulkige of 3

R

4.3 S0 we wieed 40 cneck i 2 ond 3 ove fockots.
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Find the coordinates of the stationary point of the curve with equation

x+y—2P=¢e" -1

(x+ \j-—?_\z = €9 -\

[7 marks]

Digteonviote  impriectly s 2 (L + M) (x+y-2)- d9 o3
LI A) J d% 7 dx'

for tve stalionowy polak  we need dy -0 :

ox

2 (1 +0)(x+y-1)=-0(eY)

2(x+y=-2)=0
4

x+y-1=0
Se U we Vosh S C &K { e tg(
eguahion we aet
J

O=¢€3 -1\

€3 =1

y =0
When yso, x=2-4y=z2

S0 kve stoRonon ot is (2.0).

07
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7

A function f has domain R and range {y e R:y > e}

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

yA

The gradient of the curve at the point (x, y) is given by Q =(x—1)e*
Find an expression for f(x).

Fully justify your answer.

»
>
X

[8 marks]
Ol_tﬂ = (x-nNe*
dax
S dy = g (x-e* dx
Y = jxe"dr - Se"o\x
Y= xe* - Se"o\x -e*
‘j’xCI —e*_-e*+c
y=xe* - 2€* +cC
The ronge of £ (s Y2€. This weont +viak  khe
NN UMW ?om\- on__ tve 9ra9h iSs ot 3:6, ond ':3 =0 \ere
x
becowse ¥ is o. stokionoany goint
0 8
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Soe dY=0 =2 (x-1%e*=0
dx

= x-1=0

> o =\

ve e + ini 1,e)

+ C n v c:

3=7C€" -2e* 4+ ¢

=€ -12e +c¢

c=)e

Thevregore, -g(ﬂ = xe* -2e* & 2e.

Turn over for the next question

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]

Use +ve identity Rsenlx- «) = Rsonxcosx — Rscne cosx

Set Rsin(x-0)=J3 scnx — 3cosx

Rsinxcoset — Reinatcosx = 3 sinx - 3cosx

Reose = §3° . Rsin«=3
Rsinet _ 3
Rcosx NH

= Emd=ﬁ ﬁo(=1;

R: 13 =03 -3 -3

cos c«»s:rf V2

So, J3 scax = 3cosx = 2403 sin (x—%)

on -l feckhon o
\ d. ecC

10
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1 isz—\/§
v/3sinx —3cosx + 4 2
| |

J3snx - 3cosx + & 23 sin (- + &

This is sonaMest wien +we devomina¥or is  biggest, so when

Sin (x-T;')= L:

8 (b) (i) Show that the least value of
[2 marks]

) ', 4-28
13+4 - 1B+4 - 4-283

G4-283 . 4-23 . 2-33
\6-12 [ 2

-

1
V/3sinx —3cosx +4

8 (b) (ii) Find the greatest value of

‘_= | x l+-l-lﬁ= 4+233 _ 2403
-2J3 +4 4-273 4+.3 4 2

Turn over for the next question

Turn over p»
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9 (a)

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

Show that

dx

— =4032(8 — ¢

X (8-1)
[3 marks]

dx o 8-t
dt x
dx - k(3-t)
dt x

At k=2, 9% = 32  and x=336:

dt

72=k(3-2) = 24192 = 6k = k= 4O32

336

Thecegace, dx = 4031 (8-t =  xdx z 4032 (3-8

dt x dk

12
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9 (b)

Hence, show that

x2 = 40324(16 — ¢)

x dx = 4032(8-L) At

[3 marks]

Yx dx = 403%2 S(%-t\ dt

—
+xt = 4031 (3t -£) + ¢

xt = 4032 (16k -t*) + <

x? = 4032t (1o -t) + <

At k=2 x=336:

336" = 4032 () (16-2) +¢

112896 = 1128336 + ¢ 3 c¢=0

Theregore, xt = 4032t (16-t¢)

Question 9 continues on the next page

13
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9 (c)

9 (c) (i)

The stall opens at 09.30.
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.
[6 marks]

\\e wont 4o Gnd kwe ‘ooin\-. when  tvne rote beconnes £24 <o
when  OX = 24 Syoshhte this inte  tve eguakion fooa o) :

de

24 % = 4032 (3-t)

x =163(3-4)

Now svbstitvle  bws intp  the eguokon grom  b):

(162 (3-01) = 4032t 16-F)

F(3-E) = t(16-t)

44® - N2k + 3 = |6k -2

LY — 128t + 44B=0

t* — 16k 4+ 56=0

-bEdeicanc | ot JUE-4 (50 C 162037 . 16t 4IT . g3+q03

20 z A 'R

So, £=5.192.. or t=10.828..

The eocliest time is winen £=6.312

This is 5 Whous ?\.\)S 0132 x60= 10.29 wrinvtes

SQ 5 \n ours 10 ~ninutes

This is ot 1%: 40

1 4
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9 (c) (ii) Explain why the model used by the trader is not valid at 09.30. e ox
[2 marks]
Us (4 =
dX i now  unde@ned as  the  denominator  is  zero

dk

Turn over for Section B

Turn over p»
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Answer all questions in the spaces provided.

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

Find the acceleration of the snail.

Circle your answer.

[1 mark]
2.30ms—2 0.71ms 2 0.023ms~?
1.2 ¢cn = 0.0128m
acce\ero.ﬁm = 0.0\7.8 = 0.0031| mS"?-
1.8
11 A uniform rod, AB, has length 4 metres.
The rod is resting on a support at its midpoint C.
A particle of mass 4kg 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.
0.6m xm
4 kg 1.5kg
C
The rod is balanced in equilibrium at C.
Find x.
Circle your answer.
[1 mark]
1.8m 1.5m 1.75m
2% 6w
\.5

16
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12
Velocity 3
(m/s) 5
1
0
-1
-2
-3
-4
-5
12 (a)
12 (b)

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

f * ¢ |
2 3 4 6789101111314!‘151617181902122
| a .
G 2 | Time (s)
\ 51 3 3
I
]
I
Find the maximum magnitude of the acceleration of the object.
[1 mark]
The  line s steepest feom  12-\3  seconds.
-4
The acceerarion here  is T 4% ms?
This \ive Was o MQ3n2+vde of 4 ms-?
The object is at its starting position at times 0, 74 and ¢, seconds.
Find 74 and ¢,
[4 marks]
£ i i K t+

axiS (s equal fo +we avea below

Ac
4+\ so fey ave equal.

=8 ¢ Y+

|:|=8-

Hence,

At k= 14.275, tne ovea below s G+'+245=12 and Ve area

So_riney are equal. Hence, £,=(%.25

aypove (s L4+ 4 + 6 +V =12

17
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13 In this question use g =9.8ms~

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]

O. B x ZOq

I'—ma.x' = N R

166.6 N

So, W wonrd vieed o Qpgy ot teast 166.6 40 +ne box  +o

move k. Since VS50 L1\66.6, it  wilt not wonve.

18 Jun18/7357/2
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13 (b) Instead, the boy uses a handle to pull the crate forward. He exerts a force of 150N,
at an angle of 15° above the horizontal, as shown in the diagram.
150 N
—_15°) .
Determine whether the crate remains stationary.
Fully justify your answer.
R [5 marks]
(50
T A=
b —
\y
Lot:]
R(M): R+ 150sin15 = 204
R = 20q = 1505003
R =153.133
Fax = puR = 0.85 x 153.139
=133.¢
Hodzontal Component of lnis 4orce = 150cos15
= \%5N
145 2 1R3¢ sO ¢ Wil _move.

19
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14

14 (a)

14 (b)

8 <L)
/ /
A

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

3 -1 0 4
—_— —_— —_— —_—
A= |5]|, OB = 21,0C= (7| and OD= | 10
1 7 6 0
—
Write down the vector AB
[1 mark]
P — —
AQ = —OA + 08B
3 -1 -4
:-—( 5\\ + Z = ‘3
WU \6]/
Show that ABCD is a parallelogram, but not a rhombus.
| [5 marks]
C AD = OD-OA = |-

/o 8- &-B- |J)

aM_twve saxnme lengrh  then it IS a Clhomws,  ornevwiie
s a ‘Darqne\u?)ram.

A8l = J(-wr+ (346 = J61

1= (1% £ 5% ¢ (- = {23

Since Jel #1273 & s ner o Whombus . Wence i+ is o
_?_M_nue.\oaram.
Vv

2 0
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15

15 (a)

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,
t seconds, after the flag is dropped:

The acceleration of A = 0.138¢2
The acceleration of B = 0.024 ¢3

Find the time taken for A to travel 100 metres.

Give your answer to four significant figures.

\Ie\oc(kj = ‘a dt - { 0.138t dt = 0.0ubt? + C,

[4 marks]

At k=0, w=0 : 0=0+¢C,

C, =0

DisQlacement = SV dk = SO-O‘*bt‘ dt = O.oust* + ¢,

At k=0, S=0 : 0=0+C,
C, =0

So, S= 0.ous5e"

When $=100 : 100 = 0.0u5EY
k4 = 8695. ¢S
E = 9.659

Question 15 continues on the next page

2 1
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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]
We do e same uag.in_‘ou\-_{:ar_mim'bus R:
V= 80»0?—%” dt = 0.006EY 4+ ¥,
At E=0, vso - O=0+4+% 2 k.=0
S= So.oost*o\t = 0.0012t5 + ¥q
At t=0, §=0: O =0 +ky = k=0
So, = 0.0012t5
At s=100: 00 =D.00(2LES
£S5 - 83333.33 D E=9.642
Q642 £9.653  sp  wyninibus B is leter
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]

oo b ko decengent e A :
on L e dvivers. Driver B couldlnave

L 1 { ive { \ooks yer

¢t aekho allj is.

2 2
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16 In this question use g = 9.81ms2
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.
16 (a) Find u.
[3 marks]
w ?
7‘ /_\ AL P vowa tds Mg}QLj% is _equal to zem.
—35.0 _ \ 7 A}
S= =, u=usinS  v=0 a=-9.8|, bk=\5
(Om \
\
V=W +at
0 =wusin35 -4.8 (1.5)
. \%-915
T sen 35
wz 25.654%
w=1253 ms”!
16 (b) Find the total time that the particle is in flight.

[3 marks]

S==10, Ww=293sin35= 14 N5 v= — az=-9.8 , b=t

Sz ut +.‘z_ak"'

-10= 14.315¢ + lz{-q.gm}

4.905t* - \4.315¢ —10=0

b 1431520 143152 — 4 (4.905) (-10)
2% 905

b= w35+ Jar2.33 = £=353] o  t=-0.59
Q.8

= £=3.51 seconds

2 3
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17

17 (a) (i)

R< O O — 300N

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

S,

%

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 72kg
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

Find R.
[3 marks]

¥ ¥
24 4l0g

R(=): 300 -'40-R= (40 +32)(0-2)

R=1300-140-482(0.2)

R=63.6 N

2 4
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17 (a) (ii) Find the tension in the rope. box
[3 marks]
LDDL_\'PN'_Q&' ¥we voller - skadter:
% 0.2
Bee— O—T T- 63.6 =72 (02)
V
Alq T= 144+ 63.6
T=98 N
17 (b) State a necessary assumption that you have made.
[1 mark]

Rope s inexvtersibe.

Question 17 continues on the next page

A o
2 5
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17 (c) The roller-skater releases the rope at a point A, when she reaches a speed of 6 ms~’
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 20m from A.

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

Fully justify your answer.

[5 marks]
Usmg t=wma:
63.6(—? S 3.C=: 79
14 o= -0 %WB...

§=§ Nt = U* + 2as

wz 6 0 = 6* + 2(-0-8333)s

vz0 13635 =36

0= -0.8833 S = 20.339

t =— S=20.4 m

20.4 220 SO the srofef does not  sfop in  time ond  \its  the

2 6
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17 (c) (ii) Explain the change in motion that the driver noticed.

W\

no _ fension in Ewe  rope.

[2 marks]

A}

END OF QUESTIONS

2 7
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