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e Answer all questions.
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this book. Write the question number against your answer(s).

e Show all necessary working; otherwise marks for method may be lost.
e Do all rough work in this book. Cross through any work that you do not want
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7
8
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e The marks for questions are shown in brackets. 11
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Advice 13
e Unless stated otherwise, you may quote formulae, without proof, from the 14
booklet.

e You do not necessarily need to use all the space provided. 15
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Do not write
. outside the
Section A box

Answer all questions in the spaces provided.

1 At the point (1, 0) on the curve y = Inx, which statement below is correct?

Tick (v) one box.

[1 mark]
9
The gradient is negative and decreasing
/ .
The gradient is negative and increasing ‘/“"3
/
The gradient is positive and decreasing \/
The gradient is positive and increasing
2 Given that f(x) = 10 when x = 4, which statement below must be correct?
Tick (v') one box.

[1 mark]
f(2x) =5 when x =4
f(2x) =10 when x =2 \//

f(2x) =10 when x = 8

f(2x) =20 when x =4
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3 (a)

3 (b)

Jia has to solve the equation
2 —2sin? 0 = cos 0
where —180° < 0 < 180°
Jia’s working is as follows:
2 —2(1 —cos? 0) = cos 6
2-2+2cos?0 =cosl

2c0s? 0 = cos 0
2cos0 =1
cos =0.5

0 = 60°

Jia’s teacher tells her that her solution is incomplete.

Explain the two errors that Jia has made.

[2 marks]
Between lines 3 ond &% )i Showd not have cancetled by cos®
Jio. Was left ok +he ower soluton 4o +we  eguation  C0s9=0.5
Write down all the values of 6 that satisfy the equation
2 —2sin® 6§ = cos 6
where —180° < 6 < 180°
[2 marks]

2¢05*0 - cosB=0

-N=0 > = 0 Cose=-‘.z

= 0:t90°  ond O0-==2¢0°

03
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In the binomial expansion of (/3 + /2)" there are two irrational terms. box
Find the difference between these two terms.
[3 marks]
3
Digference betweon irrakional temms: (3 (z) - (@)u=?
= 4(3R3)Z) - 4G (253)
= 12J€ - 8J¢
= 4J¢
Jun20/7356/1
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5 Differentiate from first principles
y= 4x? + x
[4 marks]
. 1 - 2 = L 2 t+ ox +h - 4x? -Xx
8 h hao W

= le 8axh + 4ht +\n

Wao h

= L %x 4 bt

W0

= 8x+ |

05
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6 (a)

6 (b)

6 (c)

6
It is given that
fx)=x3—x°+x-6
Use the factor theorem to show that (x — 2) is a factor of f (x).
[2 marks]
fl2)= 23 -2* +2-¢
2 {(2)=0
This  shows twat (x-2) is o factor.
Find the quadratic factor of f(x).
[1 mark]
X+ x+d
-2 > +x =€ SO £(00)= (x-2Y(x2 + X43) ond S0  +he
— (c? -212) )
0 x*+x on ¢ faCtor i t4 X+
- gxl_u) v
-6
°_dx%
0
Hence, show that there is only one real solution to f(x) =0
[3 marks]
$00= (x2)(x? + x+3)
lh_eLe_is_cmma_o;_cm_mﬂim ot A=2
For twe ogmoadfolc: At + X +3:0
Disciwammant = b? -~4ac = 12 -4()3) = -11£0.
Since the discviminont i negalive ihere ove no cead Soukons to the guodrakic.
Therefove x=2 s +we only real solvkan +o £(x)=0.

06
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. outside the
6 (d) Find the exact value of x that solves box
e _eX1e*—6=0
[3 marks]
e*.e*™ +e€*-6=0
Cet u=e€*
J
Then ul-ut +y - E€=o.
J v J

Ba guestion bc , tnere is gm.Lb +ne  solution 3=‘2.

Co, l1=e%

=2 x=Wl

Turn over for the next question

Turn over p»
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Curve C has equation y = x2

3
C is translated by vector {0} to give curve C;

Line L has equation y =x
L is stretched by scale factor 2 parallel to the x-axis to give line L4

Find the exact distance between the two intersection points of C4 and L

[6 marks]

Cuve (- y=xt

CWVC Cy: ‘3‘ (x-33)?

_Lil\e L qy= 2
Lme L- \4=lx
J 2
Inrercection potnts of Li and Cu: (2-2)* = 1 x
2
Xt - 6x +9=Lx
2
2%t - 13%+1%3=0
(2x-9N(x-2) =0
=1 oc x=2
2
When x=9 4= a . (3 3)
z' YV & e
Whew x=2, g=1: (2,1

Distrance = 1‘ [12 '2)2 ¥ (%‘ - ﬂz

|2‘5 5
il By N Y

-

RiE)
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Turn over for the next question
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Do not write
tside th
8 (a) Find the equation of the tangent to the curve y = e® at the point (a, e4“). ox
[3 marks]

ys €%

J

dy - e

ax

Geoadient = ke

Tongenr eqpafion oF  [a, @4%): y-ek . ye"* (x-a)

\:)l: 4e"* x - 4oe*r ¢ o4
8 (b) Find the value of a for which this tangent passes through the origin.
[2 marks]
\J-—» 4e'r x - 4oetr + o4
At sne onigin  A=0 ond y=0 - 4oe"** +e%** =0
e“* (1- 4a)=0
(i-4a\ =0 since €% 50
o=}
4
10 Jun20/7356/1
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8 (¢)

Hence, find the set of values of m for which the equation

e — mx
has no real solutions.
[3 marks]
e‘-ﬂ( = X
4x

Y41 e/l

<3 — o

0| wy
A can Q e ‘O neqofve R m

will cur e cuve ond glve solfions.  So  for  no solulons  Ywuere

18 \ower Yound: otm
\
With (x:%*; Contack  paink ok +qn3cn\- i T,IC).
(rodienr £rom (0,0 %o (i,e); e‘-o - 4e
-

o mt4e in odec for line 4o nok  touth o intered €
m_thg_‘zo;jjjge_%mdmv\{-.

Thevefor®, +ne volueS of w1 tor  wWhith twe egquadion g

no  Solukions  ove:

oLtmMcLe

11
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9 The diagram below shows a circle and four triangles. box
K
A B
C L

M
AB is a diameter of the circle. C is a point on the circumference of the circle.
Triangles ABK, BCL and CAM are equilateral.
Prove that the area of triangle ABK is equal to the sum of the areas of triangle BCL

and triangle CAM.
[5 marks]

Axu&g ACR s twe 0«\3\2 in_ o genntcivcle  so ow\s\e ACR =9p°.

By pymageras’ theotewy:  AB® - AC* + BC

Ans\gs N ABE, B(.I_ and (&M axe oM B0° since  fwne

triangles ofe  equilasecal.

A[gﬂ Q‘E B( ] = \ng ){B‘ 2 S 61) = \B‘zsgﬂﬁn
2 2

Aceo ol CAMM =2 » AC x AC xsinb0 = AC%sin 60

1 L
2 z

12
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Aceo of ABK- \Zx ARx A8 x sinb0 = %A%z stn 60°

(BC% + AC* VsinkD

J
2

3 AR snb0
2

n

Avrea ol ARY

Turn over for the next question
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10

10 (a)

10 (b)

Raj is investigating how the price, P pounds, of a brilliant-cut diamond ring is related

to the weight, C carats, of the diamond.

He believes that they are connected by a formula

where a and »n are constants.

Express In P in terms of In C.

P=ol"

P=aC"

[2 marks]

‘V\P : \v\(mC“)

0P = lno +1nC"

\nP = ln&+ n\\nC

Raj researches the price of three brilliant-cut diamond rings on a website with the

following results.

C 0.60

1.15

1.50

P 495

1200

1720

1 4
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utside th
10 (b) (i) Plot In P against In C for the three rings on the grid below. ok
[2 marks]
\V\ C |-0. 51 | 0.140 | 0.4%05
WP o620 | qon | 3us
InP A
8.0
7.04— T
!rl// —
6.0
5.0
~06 —04 ~0.2 0 0.2 0.4 06 InC
10 (b) (ii) Explain which feature of the plot suggests that Raj’s belief may be correct.
[1 mark]
The posnts  ould lie on o Sﬂstn'ss\ﬁ \ine.
Question 10 continues on the next page

Turn over p»
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10 (b) (iii) Using the graph on page 15, estimate the value of a and the value of n. *box
[4 marks]
\n? = lnC\ + \'\\V\C
lna is twe inteccepr sa:  lno= 6.9
[ chdi
0=992
0 _is ¥he grodient SO N= (p.405-0.140) = |36
3-45-3.09
o 0=0442  n= 1.3¢
10 (c) Explain the significance of a in this context.
[1 mark]
The line crosses e y axis  wen 1nC=0.
nC=0 wwen €=\ g0 0o _is the pace for o 1 corek
diawond

16
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10 (d) Raj wants to buy a ring with a brilliant-cut diamond of weight 2 carats.
Estimate the price of such a ring.
[2 marks]
P- o
P=492 x2"
P=f254¢

Turn over for the next question
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Section B

Answer all questions in the spaces provided.

11

12

A go-kart and driver, of combined mass 55kg, move forward in a straight line with a
constant acceleration of 0.2ms—2

The total driving force is 14 N

Find the total resistance force acting on the go-kart and driver.

Circle your answer.

ON @ 11N 14N
F=n0

14-R=55(0-2)
14 -R=1 >R=3

[1 mark]

One of the following is an expression for the distance between the points represented
by position vectors 5i — 3j and 18i + 7j

Identify the correct expression.

BN

Tick (v) one box. Lis+once =3 (18-5) + (3--3}

\\_\?._I [1 mark]
= +10

V132 442

V132 + 102 \/

V232 +42

V232 +102

18
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13 An object is moving in a straight line, with constant acceleration ams—2

period of ¢ seconds.

, over a time

It has an initial velocity u and final velocity v as shown in the graph below.

Velocity 4
(ms=T)

4

>

~N}))-—-——— - - . - - —- — =

0 Time (s)
Use the graph to show that
Vv=u-+at
[3 marks]
Acceleraion i  aiven bw +he  aradient of the velocity-bime
J ) J ’
oraph :
u AJ
a=V-U
E
= ok = Vv-u

= V=W +at

Turn over for the next question

Turn over p»
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14

A particle of mass 0.1kg is initially stationary.
A single force F acts on this particle in a direction parallel to the vector 7i -+ 24j

As a result, the particle accelerates in a straight line, reaching a speed of 4ms]
after travelling a distance of 3.2m

Find F.
[5 marks]
S: 3.2 \I7-=-\l1'+2_QS
w= 0 3 2a5= Y-yt
Vs & 2 o= VE-U' = 0=4*-p = 2.5ms2
2s 2x3.2
a:
k=
E=mo
F=01x25
F=0129nN

E is poerdlel 40 i +263 . Mognitude of Fi+28) is {3t224% < 25

=\
100

F=_1 (3i+24)

2 0
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15

15 (a)

A particle, P, is moving in a straight line with acceleration ams—2 at time ¢ seconds,

where
a=4-3¢t?
Initially P is stationary.

Find an expression for the velocity of P in terms of .

A= 4-3t*

[2 marks]

V= Smdl-.

Vo= Y+-3t’- dE

V.-.. 4[:—{:3.}-(_

When k=0 v=0 so c=0.

T_hﬂg-("-nfel v = 4t - |:3'

2 2
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15 (b)

When ¢ = 2, the displacement of P from a fixed point, O, is 39 metres.

Find the time at which P passes through O, giving your answer to three significant

figures.

Fully justify your answer.

[5 marks]
S= S\I dk
S= th—t‘ dt
S= 2ttt -t% 4 ¢
4
When E=2, s=3d: 39-2(2) -(2)*+ ¢
c=35
=2t —t* +39
&
Whea P passes :\:hmya\g +he  ovagin 2t —t* £ 35=0
v 4
E% _ 2t* -35=0
&
t* - 8t* —140=0
Lot y=t: y? - 84 —140=0
J J J
u= 8!\‘64*\40
v 2
y=16.49 o y=-8.49
Since  wu=t? 4>0 so  u=16-%19
v 77— J
So tt=16.49
D b=ffltwa D k=J16.4a a3 Ev0

D b= 406 seconds

2 3
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16 A simple lifting mechanism comprises a light inextensible wire which is passed over a box

smooth fixed pulley.

One end of the wire is attached to a rigid triangular container of mass 2 kg, which
rests on horizontal ground.

A load of mkg is placed in the container.

The other end of the wire is attached to a particle of mass 5kg, which hangs vertically
downwards.

The mechanism is initially held at rest as shown in the diagram below.

2 kg

m kg

The mechanism is released from rest, and the container begins to move upwards with
acceleration ams—2

The wire remains taut throughout the motion.

2 4
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16 (a)

16 (b)

Show that

Force = wnass x acceleraxion

[4 marks]

For the copine(: 1 - wg-2g= (m+o = T = Mo + 29 + (my2da

For twe porficle: 53-—'\" = 5a = T-= 55- 5o

Eq,.m.’n‘.ns T mo + 23+ (o = 59’— Sa

0(S+my2) =5q-29 - ma
~ - J

o (ma =(3-m\3

o= [3-m)q

\ma3 ]’

State the range of possible values of m.

Question 16 continues on the next page

2 5
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16 (c)

In this question use g=9.8ms2

The load reaches a height of 2 metres above the ground 1 second after it is released.

Find the mass of the load.

[4 marks]
S=2. C=(kt +.‘z_(LEL
W=0 | okt = S—ut
1
V= 0= 2(s-ut)
2
0=
E=1 So’ o= 2 (Z—O) = & ms-?
\
o= [3-m)q
\m+3 [~
Fo+rwwo =36 -a
o J

mo+wma = 3q -Ja
v J

m(oa+0) =20 -Fa
J v

m= 3g-3a

9+a

m= 2(9.8)-3(% = o0.101440.--

2.3+4%

So M= 0.10 xq
J

2 6
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16 (d) Ignoring air resistance, describe one assumption you have made in your model. box

[1 mark]

Assoed  that twe povice is or lealr Zm  olpove +he oyound,

END OF QUESTIONS

2 7
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There are no questions printed on this page
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