
2 

Do not write 
Outside the 

box Section A 

Answer all questions in the spaces provided. 

ldentify the graph of y = 1-Ix+2 from the options below. 

[1 mark 
Tick() one box. 

A 

X 

B 

D 
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3 

Do not wite 

Outside the 

box 

2 Simplity Vasxa 

Circle your answer. 

(1 mark 

4 
a aT3 

3 Each of these functions has domain x e R 

Which function does not have an inverse? 

Circle your answer. 

1 mark] 

fr)=x3 far)-2 fr)= e fxr) 2x+1 

Turn over for the next question 

Turn over 
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4 

Do not write 
Outside the 

box 4 x+bx+ c and x+ dx +e have a common factor (r +2) 
Show that 2(d - b) = e -c 

Fully justify your answer. 

14 marks] 
-2) -2b c0 by factor hecem 

4-2bc O 
2d +e = C by Foc hr Theorem

4-2d te = 

-2d C 2b_ 

2(d- b) = e-c 

U 4 
Jun19/7357/2 



Do not wnte 
Oulside the Solve the differential equation box 

dt Inx 
for x>0 dx x2t 

given x 1 when t = 2 

Write your answer in the form 2= f(x) 

[7 marks] 

tdt d V= -
V' c2 

coc 2 tc 

- Inc 

-(n = 2+C 

t 2 -2 

Turn over for the next question 

Turn over 

Jun19/7357/2 



6 

Do not write 
Outside the 

box 6 A curve has equation 

y = a sinx +b cos x 

where a and b are constants. 

The maximum value of y is 4 and the curve passes through the point ( 2V3 as 

shown in the diagram. 

y \ 

Find the exact values of a and b. 

[6 marks] 

y aSinx + hcos LSin aa) 
24 by maxiaun valse Statement). 

Hsin (+«)=_2s . 
2 T 

2 d 1his is ac me 
ccrRct Seluh (by the 

ph) 

cos Siox 4gin cos oc 

a a 4 cos 2 
b 4Sin 23 

Jun19/7357/2 



8 
Do not wnte 

outside the 

Sketch the graph of any cubic function that has both three distinct real roots and 

a positive coefficient of r3 

bOx 

7 (a) 

[2 marks] 

7 (b) The function f(x) is defined by 

f()=x+ 3px2 +q 

where p and q are constants and p> 0 

7 (b) (i) Show that there is a turning point where the curve crosses the y-axis. 

[3 marks] 

fla)ir 3patq 
) 3x1+64r 

3+hpe0 
3c(x2p) -0 
I=0-2p 

This s a urning pcint on Me y- o 

Jun19/7357/2 



9 

Co rct wrte 
utside ti 

7 (b) (ii) The equation f(r) = 0 has three distinct real roots. 

By considening the positions of the turning points find, in terms of p, the range of 
possible values of q. 

5 marks] 

Snce _pz0 -2 must be the 

(using ho she kch inpart G)- maxim 

and c:0 e inimm 

fO:q f-2,)= -8p -12 -

0 Since here are real nots 

Sin ce 

- -4p4 q O. 

Turn over for the next question 

Turn over 

099 
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10 

Do not write 
Oulsido the 

Theresa bought a house on 2 January 1970 for £8000. 

The house was valued by a local estate agent on the same date every 10 years up 
to 2010. 

The valuations are shown in the following table 

Year 1970 1980 1990 2000 2010 

Valuation price £8 000 £19 000 £36 000 £82000 £205 000 

The valuation price of the house can be modelled by the equation 

V pg 

where pounds is the valuation price / years after 2 January 1970 and p and q are 
constants. 

8 (a) Show that V =pg can be writen as log10 V = lo910P + tlog104 
[2 marks] 

logeVlog.. Le� ) = lo logual�) 

_l09ep t tlgq 

10 
Jun19/7357/2 



12 
Do not write 
Outside i 

box 

he 

Using the given line of best fit, find estimates for the values of p and q. 

Give your answers correct to three significant figures. 

[4 marks] 

aqp3-9 2p 10 7940 

S.2 3-9 O 34S 

logn 

1 2 Jun19/7357/2 



13 
Do not wnte 

outside the 

8 (c) Determine the year in which Theresa's house willfirst be worth half a million pounds. 
[3 marks] 

box 

V SO0000 

SOO O0= 1940 x1.O8 
SooooO 

Sooooo 

t: l 53-82 7940 

loq 1-08 

5e wordio muchin 2023. 

8 (d) Explain whether your answer to part (c) islikely to be reliable. 

2 marks] 

We exrapclote ho ncdel_ 

heondA 2010 S0 

be_ aCCUrKe 

Turn over for the next question 

Turn over 

Jun19/7357/2 



14 
Do not write 
outside the 

box 

9 (a) Show that the first two terms of the binomial expansion of v4 - 2xr2 are 

x2 

[2 marks] 

4- 2- 
2 (1-x) 
2t 4Cx*)+ 

9 (b) State the range of values of x for which the expansion found in part (a) is valid. 

[2 marks] 

x2|< 2 
< J2 

Jun19/7357/2 



16 
Do not wrto 

outside th 9 (c) Hence, find an approximation for bor 

Vcosx d 

giving your answer to five decimal plac0s 

Fully justify your answer 

14 marks] 

0.4 is Small SO Con 

appxnaKmsS 

O. 

eosx dx * 

. 

2-da d 

(o.- 0.31461 

9 (d) A student decides to use this method to find an approximation for 

14 

cosx dx 

Explain why this may not be a suitable method. 

1 mark] 

|.4 anae a Smau 

SA 0 aPMcmation S ace AC 

Turn over for Sectlon B 

Turn over 

Jun 19/7357/2 



16 

Do not write 
Outside thee 

Section B box 

Answer all questions in the spaces provided. 

10 The diagram below shows a velocity-time graph for a particle moving with velocity 
vms at time i seconds. 

v(ms-) 
20- 

10 

(s) 
769 10 11 12 13 14 15 16 17 18 19 20 234 

-101 

-20 

Which statement is correct? 

Tick () one box. 
[1 mark] 

The particle was stationary for 9 12 

The particle was decelerating for 12 <t 20 

The particle had a displacement of zero when t = 6 

The particle's speed when = 4 was -12 ms- 

Jun19/7357/2 
1 6 



17 

Do not write 
outside the 11 A wooden crate rests on a rough horizontal surface. box 

The coefficient of friction between the crate and the surface is 0.6 

A forward force acts on the crate, parallel to the surface. 

When this force is 600 N, the crate is on the point of moving. 
Find the weight of the crate. 

Circle your answer. 

[1 mark] 

1000N 100 kg 360 N 36 kg 

A particle, under the action of two constant forces, is moving across a perfectly smooth horizontal surface at a constant speed of 10ms-
12 

The first force acting on the particle is (400i + 180j)N. 

The second force acting on the particle is (pi - 180j) N. 

Find the value of p. 

Circle your answer. 

1 mark] 

-400 -390 390 400 

Turn over for the next question

Turn over 

Jun19/7357/2 



18 

Do not write 
13 In a school experiment, a particle, of mass m kilograms, is released from rest at a 

point h metres above the ground. 

Outside the 
box 

At the instant it reaches the ground, the particle has velocity vm s 
13 (a) Show that 

V= V2gh 

2 marks] 

S=h 

v u 2as 

v= 2gh 
V J2gh 

13 (b) A student correctly used h = 18 and measured v as 20 

The student's teacher claims that the machine measuring the velocity must have been 

faulty. 

Determine if the teacher's claim is correct. 

Fully justify your answer 
[3 marks]1 

V= 2x 1.8x 18 18.18 

18-78 20 

Yes heic claimi 
Ccrect 

Jun19/7357/2 



20 

Dctwte 

14 A metal rod, of mass m kilograms and length 20 cm, lies at rest on a horizontal shelf. 

The end of the rod, B, extends 6 cm beyond the edge of the shelf, A, as shown in the 
diagram below. 

20 cm 

A 
6 cm 

Shelf 

The rod is in equilibrium when an object of mass 0.28 kilograms hangs from the 
midpoint of AB. 

14 (a) 

Show that m = 0.21 

3 marks] About A 

CW 0-3x 0:284 
ACW: 0-4 x m4 

0.28 O.2 O-4 

Jun19/7357/2 



21 
Do not wte 

outside the 

box 

14 (b) The object of mass 0.28 kilograms is removed. 

A number, n, of identical objects, each of mass 0.048 kg, are hung from the rod all at 

a distance of 1 cm from B. 

Find the maximum value of n such that the rod remains horizontal. 
[4 marks] 

Acuw:O.2Lx x9 
Cu Sx0.048nz g- 

0.048 S 

n: 3. S. 
he yawe_ a:S3 MaxiMum 

14 (c) State one assumption you have made about the rod. 
1 mark] 

The rod is vamrml weiqhted. 

Turn over for the next question 

Turn over 

Jun19/7357/2 



22 
Do not write 
outside the 

Four buoys on the surface of a large, calm lake are located at A, B, C and D with 

position vectors given by 
15 box 

OA 710.O--210 |, OC=310 and OD [ 590 
40 

[4101 -340 

530 
All values are in metres. 

15 (a) Prove that the quadrilateral ABCD is a trapezium but not a parallelogram. 

[5 marks] 
20 

-J80 
930 

A 20 

Sa COand AB paallel 

bt equcu length 

So ABCO S hrape zIm bd nct 

paralelcqam 

Jun19/7357/2 
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Do not write 
Outside the 

15 (6) A speed boat travels directly from B to Cat a constant speed in 50 seconds. box 

Find the speed of the boat between B and C. 

[4 marks] 
130 

28 1ms 

Turn over for the next question 

Turn over 

Jun19/7357/2 



24 
Do not write 

outside the 

box 

16 An elite athlete runs in a straight line to complete a 100-metre race. 

During the race, the athlete's velocity, vms", may be modelled by 

V= 11.71 - 11.68c-0.97 0.03e 0.3r 

where is the time, in seconds, after the starting pistol is fired. 

16 (a) Find the maximum value of v, giving your answer to one decimal place. 

Fully justify your answer [8 marks] 
o-3t 

VE I1.1- . 68e -O.03e 

dy 
dt 10.S/2eo.o09e O 

- 0-E 

10.Si2e 0.Oo9 ei 

Lb& = 2 

1.2t:ln 168 
t S. &86 s 

V 1. 476 i 5 ms 

This i the hc nly valye of 
SuchHaat 0 muS 

be MaxLAMLm 

Jun19/7357/2 



25 
Do not wrte 
Outside the 

bor 

16 (b) Find an expression for the distance run in tems of i. 

I6 marks] 

SEv dt 
t.7 - 68e - 0.037 dt 

= I71t + n.9 18e -G. Ie C 

S:O when t:0_sO 

O 2.978 -0.| + C 

C -12-878. 

o-3t 

S 1.7 12.978e-0.Ie-12-878. 

Question 16 continues on the next page 

Turn over 

Jun19/7357/2 



26 

16 (c) The athiete 's actuai time for this race is 9.8 seconds 

Comment on the accuracy of the model 

(2 marks 
9. 9 

S 99. 99. 

Thisis e cloze 

onode is oCCorad 

26 
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28 
Do not wte 

outside the 

box 

17 Lizzie is sat securely on a wooden sledge. 

The combined mass of Lizzie and the sledge is Mkilograms. 

The sledge is being pulled forward in a straight line along a horizontal surface by 
means of a light inextensible rope, which is attached to the front of the sledge. 

This rope stays inclined at an acute angle 0 above the horizontal and remains taut as 

the sledge moves forward. 

The sledge remains in contact with the surface throughout. 

The coefficient of friction between the sledge and the surface is u and there are no 

other resistance forces. 

Lizzie and the sledge move forward with constant acceleration, ams< 

The tension in the rope is a constant T Newtons. 

17 (a) Show that 

M(a + Hg) 
T cos + sin 6 

[7 marks] 

VerhcaluL R Tsine E Mg. 
Moñzntrky: Tcose Fastioa Ma 

Fichon _uk 

Tcos0 TcosgJLR=_Ma. 

9 Tcos6 4-M (Mg-Tsine) Ma 

Tlcos@ tMSiae) -uM Ma 

Tcose usine) =_ALla tMg 

T: M(a+ug) 

Jun19/7357/2 
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4titis tfe 

17 (b) It is known that when M 30, 0= 30° and T 40, the sledge remains at rest 

Lizzie uses these values with the relationship formed in part (a) to find the value for 

Explain why her value for u may be incorrect. 

[2 marks] 
30 4.8 

40 )203+20 21 

he dae 1S at reSt nc hon 

may Mt b at hoihng 

END OF QUESTIONS 
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