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Instructions 
Use black ink or black bal-point pen. Pencil should only be used for drawing. 
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Information 
.The marks for questions are shown in brackets. 
The maximum mark for this paper is 80. 

10 

11 
12 

Advice 
.Unless stated otherwise, you may quote formulae, without proof, from the 

booklet. 
.You do not necessarily need to use all the space provided 
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2 Do not wie 
oulside the 

box 

Section A 

Answer all questions in the spaces provided. 

Three of the following points lie on the same straight line. 

Which point does not lie on this line? 

Tick one box. 1 markl 

(-2, 14) 

(-1,8) 

(1, -1) 

(2,-6) 

A circle has equation (x-2) + (y+3) 13 
2 

Find the gradient of the tangent to this circle at the origin. 

Circle your answer. [1 mark) 

3 
2 
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Do not write 
oulside the 

3 State the interval for which sin x is a decreasing function for 0°x< 360° box 

2 marks] 
Betuween 90 and 270

210

Turn over for the next question 

Turn over 
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Do not write 

outside the 

4 (a) Find the first three terms in the expansion of (1 - 3x)* in ascending powers of x. 

[3 marks] 
box 

(-3a L+uaxh(3) 
-12 54 + 

4 Using your expansion, approximate (0.994 to six decimal places.(b) 
[2 marks] 

Let -3c = 0. 994. 

2xs 0.002

0. 994) _-12(0-002) +S+(0-oo2 
= 0.976 216 
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5 
Do not write 
outside the 

bOx 5 Point C has coordinates (c, 2) and point D has coordinates (6, d). 

The line +4r = 11 is the perpendicular bisector of CD. 

Find c andd. 
[5 marks] 

2-meb 

dly d- 2 
doc h- c 

mco2 doc 

+d-8 =6-c 

Since ut4xe i he bisechr
nsiod Hhenaidpoint_ d- and D: 

2 +d 
2 2 

92t0d + +(6 tc) = 22 
4 d + 

o t4c -4 

9 1Sea-30 

Turn over 
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6 
Do not write 

oulside the 
box ABC is a right-angled triangle. 

AA 
A 

Dis the point on hypotenuse AC such that AD = AB. 

The area of AABD is equal to half that of AABC. 

6 (a) Show that tanA =2 sinA 

4 marks] 

Le AD = AB = 

Lheea o A A8D A ABc 

he are f AABD AcBD 

AC= AD = c Ac= 2 
Cos A=_ 2 

A= cos"G) = 60 

SnA= tanA= v3 

2siaA: V3 tonA 
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6 (6) () Show that the equation given in part (a) has two solutions for 0°sAS 90° DOX 

[2 marks] SinA 
tanA= CoSA 240A_ 

Sio As 2siaA cosA.. 
LAhich me for A-0 b0 

6 (b) (i) State the solution which is appropriate in this context. 

1 mark] 

A=h0 (A-o *sn appropioke_a we 

woud OgA howe a rinale). 

Turn over for the next question 

Turn over 
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oulside Ihe 

Prove that bOx 

n is a prime number greater than 5 n has final digit 1 

5 marks] 

1£ last_dait of 1 (10k +0 
+1 

lactdigit of_a 3 (0h3 
... +3 t 81 
last dägit is 1 

last lion 7)"
2401 

last dok 1. 

las+ last dig+taf n: 9 _(1ok 1)-
T6S612 

lat digit s 

Las ditof_azS Can bee ignoreda 
o be dävisble by S(i:e. nat _prime). 
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Turn over for the next question 
Outside ihe 

box 

DO NOT WRITEON THIS PAGE 
ANSWER IN THE/SPACES PROVIDED

Turn over 
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10 
Do not wrile 

oulside the 

box Maxine measures the pressure, P kilopascals, and the volume, V litres, in a fixed 
quantity of gas. 

8 

Maxine believes that the pressure and volume are connected by the equation 

P= cVd 

where c and d are constants. 

Using four experimental results, Maxine plots log1oP against log10 , as shown in the 

graph below.

2.4 

2.3 

2.2 

2.1 log10P

2.0

1.9 

-0.4 -0.3 -0.2 -0.1

log10 

Find the value of P and the value of V for the data point labelledA on the graph. 
[2 marks] 

8 (a) 

2.8 

EIS. loga P 2-18 Pa 0 

- 0-S
loga L -0-IS V=_ 1O 0-708 
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8 (b) Calculate the value of each of the constants c and d. 
4 marks] 

P=eV" loqa P log10 CV 
lagaC dlog.«V 

dz gadisnt: 
logi.C laaP atercspt= 191 

C 93-3

8 (c) Estimate the pressure of the gas when the volume is 2 litres. 
2 marks] 

P 93.3V 
Let V: 2 

Pz_ 93.3 (2) - 3.35 
35.4 _bile pvaus 

Turn over 
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12 
Do not write 
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box 

9 Craig is investigating the gradient of chords of the curve with equation f(x) = x-x 

Each chord joins the point (3, -6) to the point (3 + h, f(3 +h)) 

The table shows some of Craig's results. 

f(x) h r+h f(x + h) Gradient

3 -6 4 12 

0.1 3.1 -6.51 -5.1
3 

0.01 3-0 -6-oso 5-0 3 

3 0.001 

3 0.0001 

9 (a) Show how the value -5.1 has been calculated. 
[1 mark] 

6-5)- E6) 
-5.1 (3-1-3)_ 

9 (b) Complete the third row of the table above. 
[2 marks] 

+h3+0-01 3-O1L 

oc+h) :_ 3-01-3.o1 -b.Osol_ 

Ccndient (E6.0Son-E6)2 
5.01 

Jun18/7356/1 
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Do not write 
outside theState the limit suggested by Craig's investigation for the gradient of these chords as h 

tends to 0 
box

9 (c) 

[1 mark] 

As h20- m2-S 

Using differentiation from first principles, verify that your result in part (c) is correct. 

4 marks] 

9 (d) 

Grradiend SA)-Le) 
Cth

(3+h)a4) (3-3)|

3th -9- 6h -h - ) 
h 

-Sh-h2 

S -h 

As h 0 m -5 
There fe c3 2 ma-5 

Turn over 
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Do not write 
outside the 10 A curve has equation y = 2r - 8x/r +8x +1 for x 20 bOx 

10 (a) Prove that the curve has a maximum point at (1, 3) 

Fully justify your answer 
9 marks] 

When aal y 20'- 8) 1 86) 
2- 8 t8t
3 

22)x -(8 s 
4 12 +8 

Stoiono pan OCWs whea 

4n 80 Lx-3/z +2 0 

_Skabnar ntat = veaked. 

d 
do 4 -6 

C= _ e =- 2 <0 

C 40 Has is maxiMum_

point 
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box 

Find the coordinates of the other stationary point of the curve and state its nature. 

[2 marks] 10 (b) 

46 20 doc 

when =4 

doc o Suggests (4) is_a
Mnmm- point 

Turn over for Section B 

Turn over
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Section B box

Answer all questions in the spaces provided. 

11 In this question use g= 9.8 msz 

A ball, initially at rest, is dropped from a height of 40 m above the ground. 

Calculate the speed of the ball when it reaches the ground.

Circle your answer. 

1 mark] 

-28 ms-1 (28 ms-1 -780 ms-1 780 ms-1 

V*= +2as v v*: o' + (2x. 40) 

12 An object of mass 5 kg is moving in a straight line. 

As a result of experiencing a forward force of F newtons and a resistant force of R 
newtons it accelerates at 0.6 ms2 

Which one of the following equations is correct? 

Circle your answer. 

1 mark] 

F- R 0 F- R 5 (F-R-3 F-R 0.6 

F:ma a 0-6ms, m= 6k9

3N 

Jun18/7356/1 
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13 A vehicle, which begins at rest at point P, is travelling in a straight line. 

For the first 4 seconds the vehicle moves with a constant acceleration of 0.75 ms-4 

For the next 5 seconds the vehicle moves with a constant acceleration of -1.2 ms 

The vehicle then immediately stops accelerating, and travels a further 33 m at 

constant speed. 

13 (a) Draw a velocity-time graph for this journey on the grid below. 

[3 marks] 

51 
3- 

Velocity 0 
(m s-1) 01 2 3 4 5 6 89 10 11 12 13 14 15 16 17 18 19 20 21 22 

Time (seconds) 

13 (b) Find the distance of the car from P after 20 seconds. 
[3 marks] 

fer 0t 4 /x3x4 bm. 
For 4stL 6S:2 3x2-S_+3:7Sm 

For 6:Sgt9: x-3x 2-S = -3.7Sm 

9 t 20 -33m 

Tokal -2mn daskaaca rom is 27m.

Turn over 
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Do not write 

14 In this question use g= 9.81 ms-2 
Oulside the 

bOX 

Two particles, of mass 1.8 kg and 1.2 kg, are connected by a light, inextensible string 
over a smooth peg. 

8kg 1.2 kg 

1.5m 

14 (a) Initially the particles are held at rest 1.5m above horizontal ground and the string 
between them is taut. 

The particles are released from rest. 

Find the time taken for the 1.8 kg particle to reach the ground. 
I5 marks] 

8hg x 9.8Ims T 18 x a 
T- (. 24x 9-8lns 2 x a_ 

7. G58 T -8 

i712 1:2a 

2a.962 m 

S- ut at 
S= Ot ( z-962 xe)_ 

3 

1-24s 
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DO. 

14 (b) State one assumption you have made in answering part (a). 

[1 mark 

Ac es*sfance isnod. 

Turn over for the next question

Turn over 
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Do not write 
15 A cyclist, Laura, is travelling in a straight line on a horizontal road at a constant speed of 25 km h-1 

oulside the
box 

A second cyclist, Jason, is riding closely and directly behind Laura. He is also moving with a constant speed of 25 km h-1 

15 (a) The driving force applied by Jason is likely to be less than the driving force applied by Laura. 

Explain why. 
1 mark] 

He foces ess air esistance 

15 (b) Jason has a problem and stops, but Laura çontinues at the same constant speed. 

Laura sees an accident 40m ahead, so she stops pedaling and applies the brakes 

She experiences a total resistance force of 40 N 

Laura and her cycle have a combined mass of 64 kg 

15 (b) (i) Detemine whether Laura stops before reaching the accident.

Fully justfy your answer. 
4 marks 

t=ma. Fe40N m264hg aE-0.625ons 
u 2Shmh 694tms 

V= Oms 

O_6.944 (2 x-o-625s)) 
2 Sa38.S7S 40m 

Laura Shop be.pre he Ccideat 
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15 (b) (i) State one assumption you have made that could affect your answer to part (b)(i). 

Do not writfe 

oulside the 
box 

I1 markl 

Lesishve rcediminishs
Speed decreuses 

Turn over for the next question 

Turn over 
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16 A remote-controlled toy car is moving over a horizontal surface. It moves in a straight 
line through a point A. 

box 

The toy is initially at the point with displacement 3 metres from A. Its velocity, 
v ms-, at time t seconds is defined by 

V= 0.06(2+t- 14) 

16 (a) Find an expression for the displacement, r metres, of the toy from A at time 

t seconds. 
[4 marks] 

Va V dt 0.06 (2+t-t)dt 

0-12 t +0-03t- 0.026 

t0 S:3 2 cE3 

0.12t +O.03t- 0-02t° +3 
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16 (b) In this question use g = 9.8 ms box 

At time 2 seconds, the toy launches a ball which travels directly upwards with 
Initial speed 3.43 ms 

Find the time taken for the ball to reach its highest point.
[3 marks] 

V:0 ua3 43 az-9.8 

max :0-3Ss 

Sinoe tiait 2 

is atvadky 2:3Ss. 

END OF QUESTIONS 
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There are no questions printed on this page box 

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

Copyight o 2018 AGA and its lcensors. All nghis reserved. 
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