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Answer all questions in the spaces provided.

1 Which of these statements is correct?

Tick one box.

[1 mark]
x=2=x2=4
xX2=4=x=2 p'e
¥2=4eox=2
X
x2=4=x=-2 X
2 Find the coefficient of x2 in the expansion of (1 + 2x)’
Circle your answer.
[1 mark]

42 4 21

(1) ¥l = 2l - e
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3
3 The graph of y = x3 is shown.
yA
0 1 2 3 4 X
0
qf)t’e' Y J > dn
Find the total shaded area. d -1
Circle your answer.
[1 mark]
—68 60 @ 128
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4 A curve, C, has equation y = x2 — 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]

yA

xv

0 4
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4 (b)

Find the range of possible values for k.

Fully justify your answer.

[4 marks]
b -Uac70 1 digunck mots
(-6 -y ()(k) 70
96 - 4k 70
90 7 Uk
q 7k
Va0 ™ W hayr tve Y

LntwoLﬁ%

Turn over for the next question
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Prove that 23 is a prime number.

(5 & 4%

[2 marks]

15 i¢ qod % 9 i nol a Pador

1= x4l v g5 pet a Fador

g

The 22 heu wno PM%VS b o or
Qual I (73 & 5 g
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Find the coordinates of the stationary point of the curve with equation

(x+y—2P2=¢"—1
—_— [7 marks]
2 (1428 )(nty-2) o’

Tradon W point (1!D>
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7 A function f has domain R and range {y € R:y > e}

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

xv

The gradient of the curve at the point (x, y) is given by g_y =(x—1)e*
X

Find an expression for f (x).

Fully justify your answer.

[8 marks]
r(%“)(“ Aw = n=-| iz o™
J Ml'—i V'—‘lm
'\'UW'-. Wy - | vu' dn
= om0 7™ dn
SO AR
c [N tc 2 L (w2)4C=y
= J
y 7L %{1-@ (r-1)e™* =0 7n-l=0 «x={
N
(1,4) vz 2 (1-2) + (

0 - -04C H t=120

f(a)-= Q“('K—ﬂ t 20

0 8
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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

7 —

Fully justify your answer.

[7 marks]
Rgin(x-«) = Rgn () Loy () ~ Reosod) min ()
Rws(2) = 3
Rgn) = 5
Renw) _ 2 o tan(W)=3 = [3
Les) V3 V3

o o ((3)

R2 = (R os (x))* # Clzmtoa)?
2 = (\{3\1 - ('5)1 = 349= (2
k= {2 = 43

'k 203 %in(%—'“/s) Y
UzHnw 9 4= %m(u-'"@

‘il asien) b:jd vechov ( “75) /
0

A3 Seadt fasor QU3
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8 (b) (i) Show that the least value of JAsinx _3cosx L4 is 5
l [ [2 marks]
N S o —
B¥na- 2oty T g3 sin(u-Ts) Y
el ) el 1 o (- a0)
n— —
W3 () t4 C _a\@
-l = 4-983
6 - 12 4
= 3-V3
R 1
8 (b) (ii) Find the greatest value of JAsiny _3cosx L4
l ‘ ('1’«11{5) [1 mark]
—_— - Yy ———
r N Lafa) < U T n [9 [, ..rn.\
NICSE q-JU5 GIRESEY)
TAPE/N V] L ¢ o [n 24 /3
Ttwy2 e WM VA -
—_ ..\ -
R [2 Y 2
1) F=

Turn over for the next question
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9 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

ﬁ324%m8—n

dt
[3 marks]

L e (§-t)

dE s

w K . W (§-€) t=1 Ak .71 = 33p

oL ' e

236%72 = bl
336%72 _| - 4032

b

AR L 432 (% -€)
e

12

Jun18/73572

PMT

Do not write
outside the
box


Mobile User


13

9 (b) Hence, show that

x? = 4032¢(16 — 1)

[3 marks]
WL - o3 (8-€)
okE
o - 4032 (§-8) 4t
fu ai - Uz | (¢-6) oe
-—"%— - 4031[861-%) + C o= 336
a- = Yosallbe-¢2) + C t= g

(336)7= 4032((6()-)) £ C
[12 34k = N2836 4C
(=0 wr- 40226 6-E)

Question 9 continues on the next page
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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]

(Eo - upsr (8-6) o> Lo3((6-€)

) O L
G

24z 40 32(8-t)
ne 4032 (B-6) . (5% (g -t)
a4

(6% (8- €))" = Up3) € (Lh-¢)
7@21% ¢ - erlm%ZLHb e)
(-€)2 = E( (b~
7(64 o€ A€Y) = !ebtl
Lyt <llpe 76> = |pt —E*
et ~lage tLug= ©
t*= 66+ 56= 0

f - A fr-yse - WE )39

~

2 2

= ¢ +alz

$ - alz < 911 hour)
0° (72 Y60 =1(0-3 < [0 muny
A foun (D plu Fe§

\Yy: 40 9 o U gw

1 4
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9 (c) (ii) Explain why the model used by the trader is not valid at 09.30.

At freM opewng =0 [no 304 )
1= () dx Wfg-E) w1 frave

[2 marks]

alle ’
N
o WILOWNO(DY O’F 0 ¢o Ht o o/
LS un defiine ok

Turn over for Section B
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Section B

Answer all questions in the spaces provided.

10

11

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

u= 0 mg-'
Find the acceleration of the snail. v: (-2fem ¢l 070(2m
. b- %y
Circle your answer.
[1 mark]
2.30ms 2 0.71ms 2 0.023ms2
v- w4k
§-0lag = 0+ CF&
-0(2 =
A uniform rod, AB, has length 4 metres. 0 [t & a

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.

The rod is balanced in equilibrium at C.
Find x.

Circle your answer.
[1 mark]

1.8m 1.5m 1.75m 1.6m
W = 0w - Fow = 2-K
ot = 4Y 06 = A Nm w24
cw = ((oOw "o

16
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12 The graph below shows the velocity of an object moving in a straight line over a o
20 second journey.
: N\
Velocity 3 NG A
(ms) Y- (W) ¥ v a:7m
VR 2
1 (3 Y
b ! -
23f,\4'678910111131',41551617181902122
-1 o ¥ \é; ; Time (s)
-2 Q1)
Ll D5Y2_ B | eed \!
1 ! !
-4 MO i~ |
)=ty (6) v ¥ L) Lum
-5 / — ————
L
12 (a) Find the maximum magnitude of the acceleration of the object.
PV (0 -- !4) Y s [1 mark]
- = - _ —"— - (— - -
W\._ Ae _ \ - \ - L‘Mg
(2-13)
a cc g raown -lpg~*
maatd laadle 43 y4mg?
J
12 (b) The object is at its starting position at times 0, 74 and ¢, seconds.
Find t1 and 12
[4 marks]

§= Area ypaday c%nro\;pl/\

0 -5 : avelded-Gwm

§-2 = Wwavedad hake
- 12 = frabeled Tm

- (425 = wavudld hao

T ' b= (U194
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13 In this question use g = 9.8 ms2 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]

Frnoe = AMQ
LAARA S | d.

= 0-89 x20x Q8
= |bb- 6N

66-6% (50 @  Moim  J5 nel ovuroams
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Instead, the boy uses a handle to pull the crate forward. He exerts a force of 150N,

13 (b)
at an angle of 15° above the horizontal, as shown in the diagram.

150 N

Determine whether the crate remains stationary.

Fully justify your answer.
[5 marks]

AL o
,‘(60,’“'5 /7!60'\]

(5’

6/_41 1 w‘) > 1500515

0% R+ 1508in 15 = 2 Dg
R= 0% %8 ~ 1500K(D
- [57.- 2N

~

Fm:luﬂ
= 0-85%x(6T L = |33:6N

15003 15 = (4t -q N
lug AN 7 133 -6N= fmox
AppUed QY@ 5 praaley than wmoax mMoi @1

Yo Ka  woede  mpve)
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14

14 (a)

14 (b)

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

1 0 4
OB=| 2|.0C=|7|and0OD= |10
7 6 0

—
Write down the vector AB

3
5
1

OA =

5 S s [1 mark]
AL = AD + 0b
(-3 ,-5-0% [-1,2,7)
= (-4-3,8)
Show that ABCD is a parallelogram, but not a rhombus.
[5 marks]

_ ) —S
BC = B0 ot = (4,-2, W) ¢ [0,7,6)
(1,5 -1

E——é = Tg*e_l{é: (0)~7/—b) T (Q! (0|0)

2, 5, - D Al U(IQBIO’) - (\{61'-[

B
D)= LD ((5)E<kD" = 32

\ -
LAB) = ([HIE<C3 < (6) = (o]

bw o gculf& p(waUQk )7 pa\rditetooffmm

adjacund Yioh ore oV gaual go ABCY
e of 0 rlwwl Wy

2 0
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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—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

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

Give your answer to four significant figures.
- Lo s g - gk ¢
U
k-0 V=0 D4¢ = O ¢ =0
- JF poouskd db = 0-0 UFEY (y

[4 marks]

t-0 (-0 0= 0 ) (p =0

§= 0 -0[[9¢"
Y = 0-0Lt5EY

(2 o5 - 9 65T L4 ep)

(60 |

Question 15 continues on the next page
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15 (b)

15 (c)

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

Determine which minibus should be bought.

Po 024 €* Ak = 0- 004t (0) W=0j&0)
- [0:0068% db= 0 polg® (ea) (320 0]

0= 0.00(9%7
(00 = 0-00LE
ki\@jﬁ - 0.4%18 0

100

L <L Q657 % mund Wb B reade

0D wm s ey #
[l) ernou,{l?\ c}{ %MW

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]

diaver ceadhon e | duivey @ moy

how _condtd g plag buigy pioppud
quLL\f

2 2
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16 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.

16 (a)  Find u.

b [3 marks]
ru 40k N, 35'1““"‘“3‘
T ¢=0) u= Wfinis iﬁws%g
ne~48( k=05 t
™
0= annss (480 %15 )
L8(x{5 _—u = 926-1m¢” (3??)
fin S

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

[=-(0  ®=35-7$n39 a: - 28l
[z €4 I/zaé‘z
0z 25-T0n354 - = (1-80) &2
U 405k < 16 gn34€ — [0 =0 )
6= [ 355135 T [lacemsc) - 4 (4 905 )

~——~
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t~- 36578
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17 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) (i) Find R.
e %0 [3 marks]
=L Yl Lu‘ru\\eo\__gﬁ 300N
- _.__iv\
MY A[Dg
f=mo
— 300 —140 —p = (40+72)0 2
[60-R = 4o x0-2
(60 -R = 64
L= 636N

2 4
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17 (a) (ii) Find the tension in the rope. box
[3 marks]
e-—-ope—?
> T-R=7J%x0Q
T-63-6= lul
T = 74N
17 (b) State a necessary assumption that you have made.
[1 mark]

e wpe & o dofie o fuvion &5 ot

Question 17 continues on the next page
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17 (c) The roller-skater releases the rope at a point A, when she reaches a speed of 6ms~1 box
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]
Q= ma fkol?
-p3 b= T2a
. -2
:__fg}\b, -0 - - D 9& 3 m¢
[ &
VI: M)’ +2a5 v:o n= 6 a: '-ogfg P: 7
0= (6)+9(-0883)8
- (8)* g= Jb-Um 90- 4?20
2(-0- 453) W s dotd wst Yoy
hefors eaouuny Y g o
2 6 Jun18/7357/2
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17 (c) (ii) Explain the change in motion that the driver noticed. box
[2 marks]

W W fesker ot oror e Wl bwnon 43

7

runoved  (wlhit wod auing haw wavey on Ho fma«g)

Mwte F oty wluan  pads 0 viu haggy

au oy whing e
J
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