1 Do not wnite
. outside the
Section A box

Answer all questions in the spaces provided.

1 Identify the graph of y =1 — |x + 2| from the options below.
Tick (v) one box.
[1 mark]
A Y
Y X
B y
X
J C y
X

e
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Do not write
2 2 outs:;a the
X
2 Simplify Va3 x a5
Circle your answer.
[1 mark]
.
2 4 16
3 Each of these functions has domain x € R
Which function does not have an inverse?
3 Circle your answer.
; [1 mark]
;‘ f(x) =x3 fx) =2x+1 f(x) = x2 f(x) =e* |
| |
| i
l l
l
|
Turn over for the next question :
|
} i
1 !
|
i
i
n
1
1
|
|
L
| |
| |
| — |
Turn over »

03
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4 x24+bx+c and x2 +dx + e have a common factor (x +2) | box
Show that 2(d — b) = e — ¢

Fully justify your answer.
[4 marks]

1
(;— 2) ‘ _‘2‘\) + C— = 0 \'3\7\ F(\k Yo The orem
4 = 2% 1o =0

(’7-)1 - 2d +e = O bj F(\C“%r Theorem .

bk —q2d+e =0

D e—2d = -2y

) 2(d~b} - e-c .

IR
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r N N T - T Donpth’re
5 Solve the differential equation v
dt Inx
EZE forx>0
given x =1 when =2
Write your answer in the form 2 = f(x)
[7 marks]
_J{df = ()f\j (L)(_ - U= lnoc = —x
e P
334' W= I/,C =t
|
| 1 0,
| == g
|
| \
—-lnoc  + L dx
1
x =
: = = [Foe N -—(mx + 1)
p— e = e
L [ —
}
|
| l/: & =3
\ ;
‘ —(nt +)) = 2 4+ C
| |
! = Ccz -3,
| " . {A>x =)
\
| |
|
&
Turn over for the next question
S - Turn over p

TN
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A curve has equation
y =asinx + hcosx

where a and b are constants.
T

The maximum value of y is 4 and the curve passes through the point ( 2\/5) as

shown in the diagram.

V

Find the exact values of a and b.
[6 marks]
Y= afino¢ + heesx = stnéc—rot\) \
Rz ¢ (by mosimun  volue  srokement.
< T
bsin(F+o)= 243 -
™ ™
D gy Tt T, 3,
’r‘r
=2 = = I\ This 35 ok Ve
Cov RO S(\\u"“c‘\ (bj '+MQ
o (\\Qh -

\ ar
Lsin (x + g)
U c0s % Sinoc 4+ kginT cosac

2 o= beosT = VAP
bz 4sin% = o3 .

i

Jun19/7357/2
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| outside the
7 (a) Sketch the graph of any cubic function that has both three distinct real roots and | box

a positive coefficient of x3

[2 marks] |
VA
i
|
|
|
x
7 (b) The function f (x) is defined by
f(x) =x3+3px%+q
where p and ¢ are constants and p > 0
7 (b) (i) Show that there is a turning point where the curve crosses the y-axis.

[3 marks]
£(x) = ocPr3pxetaq |
D L) = 3x™ + bpx
I +bpe =0
3ac(oc +2p) =0

9 x=0, -29p.,

fA
/75

1 This

a fvf')"':} pent  on +he Y- OxiS
' J

i
|

L ————

LT
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7 (b) (i) The equation f(x) =0 has three distinct real roots. box

By considering the positions of the turning points find, in terms of p, the range of
possible values of g.

i [5 marks]
1 S
\'m ce Pz O, x=-2p must be e

MOX! Mum (CSMﬂ Mo shekch  n ,go.m‘-(a)l)i

ond 5¢=0 Ue  winmum .

bz g, fl2: -Bpaing -

= ypi+y gy >
P47 7

c}, < 0 Since thore e real wofs.

nce P7O>‘1) we have ¢ >

0

> —4p3 < g .

) -L}p34 (140.

Turn over for the next question

m
09
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8 (a)

b

10

Do not wiite
outside the

Theresa bought a house on 2 January 1970 for £8000, bar

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 I1%o ;2woj 2010
Valuation price | £8000 | £19000 | £36000 | £82000 | £205000

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

V=pg

where V pounds is the valuation price ¢ years after 2 January 1970 and p and g are
constants.

Show that ¥ = pg' can be written as logqg V = logygp + tlogig g
[2 marks]

loa..v = loq, (peD= oo p 4 los ()
v/ It Gt sl

= [09.p + thg.q
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box

!
Using the given line of best fit, find estimates for the values of p and g. :
l
|

Give your answers correct to three significant figures.

[4 marks]
2.9 |
10010 P = 3- 9 . > n= ,O '—- 794() ‘
J ! T
S8 —-3-1 00 3s
10910 C"]’ = Ho~oO :7 qp: (0 Ed /‘08 .

|
|

’,
|
i
l_

12
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"""" S —— e %orn;gme

8 () Determine the year in which Theresa’s house will first be worth half a million pounds. | oot
[3 marks]
i
|
SO0 000= 7940 x .08
| . SeoceC |
i ) lOR~ = 9quo j
\1 ) Soo0000 ’
| = W 7940 = 53-%2 }
| —— |
: loq 1-0% |
7 |

b ol be  ceadhn PSS much v 2023

| |
. 8 (d) Explain whether your answer to part (c) is likely to be reliable. 1
‘ [2 marks] |

We con et &x}rapc lote  Png mcc\Q\

h“@j and 2010 30 g foue

m 0»\) Dot be OCC wraXe «

Turn over for the next question

Turn over »

I
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|

| 9(a)  Show that the first two terms of the binomial expansion of V4 — 2x? are

2 |
X

2 X

2

\)’—1:7;} - Ju J 1-3>x = 22U

2 (a-sx))”

[2 marks] |

I
N
—~
H
ol—
qm
S
~
N
¥
e

, 4
9 (b) State the range of values of x for which the expansion found in part (a) is valid. ;

[2 marks] |
i )CL

7 <)

Q \:)c?-‘ 42
5 \x) <« {2

14
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9 (c)

8 (d)

16

Hence, find an approximation for

04

VEOos v
0

Qiving your answer 1o five decimal places

Fully justify your answer
(4 marks]

O' U /5 Smaodd ) V) W Con wLie

L\Ppllﬂ“lnu\hwp} .

r
?.J

(\(A‘J X

A student decides to use this method to find an approximation for

14
[ Veosx dx
J0

Explain why this may not be a suitable method,

[1 mark]
_‘&M 15 0cA A Sned (AN \«.5\“ )
A ,
L0 T O e on S e \CA
I ‘Luf\\(ﬂ.}ﬁ‘k )
Turn over for Section B
Turn over »
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Do not write
Section B i

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 1 seconds.

v(ms-T)
201

104

(s)

7 8 9 10 11 12 13 14 15 16-17 18 19 20

—-101

Which statement is correct?

Tick (v') one box.
[1 mark]

The particle was stationary for 9 <7 < 12

The particle was decelerating for 12 <t <20

NI

The particle had a displacement of zero when ¢ =6

The particle’s speed when ¢ = 4 was —12ms™"

i *



1

12

T

17

A wooden crate rests on a rough horizontal surface.
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 600N, the crate is on the point of moving.
Find the weight of the crate.

Circle your answer.

<~
1000N 100kg 360 N 36 kg

[1 mark]

A particle, under the action of two constant forces, is moving across a perfectly
smooth horizontal surface at a constant speed of 10m s~

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.

@ -390 390 400

[1 mark]

Turn over for the next question

Turn over p

Jun19/7357/2
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13 In a school experiment, a particle, of mass m kilograms, is released from rest at a
point i metres above the ground.

At the instant it reaches the ground, the particle has velocity vms~1

13 (a) Show that

v=/2gh ‘
[2 marks]

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. 1
[3 marks]

vz J2x 9gx® = 1§.18 -

Ig-71§ ¢ 20

Yes,  Anei, B clai s
Correct.

mm

Jun19/7357/2
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e wer wrie

14 A metal rod, of mass m kilograms and length 20 cm, lies at rest on 2 horizontal sheif. -

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

20cm

A———B
Shelf 6 cm

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

Show that m = 0.21
Aloour AS [3 marks]
Cw: 0.3x ¢- 2%9

_ACW: 0O-4 Y@n\j .
¢}

= M = Z":O‘Z% - O-’l\ ke .

|
|

mi

Jun19/7357/2
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Do not write
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14 (b) The object of mass 0.28 kilograms is removed. box

A number, n, of identical objects, each of mass 0.048 kg, are hung from the rod all at
a distance of 1cm from B.

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

ACW“O .’l| x 4 Xj) .

Cw: ExQ-04n x 3

o2\ ¥

=) O-04&n = <

> n=3-S.

- - ~ _
I e Mo mem valwe 1§ N = 3 -

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

The o S Lakhemly wetqwted .
I~ 3

Turn over for the next question

It

Turn over p

i

o —

nN
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15 Four buoys on the surface of a large, calm lake are located at A, B, C and D with box
position vectors given by

4101 — [-210] — [-340 —  [590
oA [710]‘08 { 530]' ¢ [—310} an [—40}

All values are in metres.

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

. [5 marks]
- - e — 930 1
. AB = t/"’ lﬂcjj 3 cb~= [T:o)
\
| 5 (Cp = -isA
“ SO 3 mCD and A% @ (T')(LﬂLU\Q\ R
bkk No+ C,\«@ Q(“{ V) o len 341{1 -
SO ) ARBCD i G drope Z.;vmi hot noy

o Qo.raﬂ-@.\ 03 o -

I
|
J,
|
}
!
|
I

i
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~ | Do not write

15 (b) A speed boat travels directly from B to C at a constant speed in 50 seconds.

Find the speed of the boat between B and C.

g& = )::- ;gqoo})

120 -2-06
'wa\i /
\ﬁ! -6 4 V68 = J/ZE“; S s

<
'

1’3
"

Turn over for the next question

Turn over »

e

Jun19/7357/2
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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 - 11.68¢ 0% - 0.03¢%*
where 7 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]

-3t

-0 ¢

vz W1V~ n.6Se — O-C)Bea

dt = 10-Sne=Zo.00e¢”™ =0O.

-0-9¢ 2

|0:.Si2¢e - 0.009%¢
\.2t

L% = e

V.2 €= In 1168
5 Et - £.5%6s.

vV = nlb - -
£-5.gte L \L- S ms

This 15 e he only  valve of €
v
SLodn ot dzﬁ/ =0 N Y = Mus 4

(S

bé m(\K/AI'VI LN -

i
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16 (b) Find an expression for the distance run in terms of .
[6 marks]
, S = } Vv dt
-
( - 03¢ .
= J\ -3\ = 1.6Fe -0.03¢°% d¢t
-0- o- 2t
= [.E +1,.97%0. © - G-le + C
s=0C wheo £=0, SOy
Q= 12-978 ~9-1 +c¢
S c= - 12-&877% .
= Sz -1 E 413.978e - Ol e T=12-378
| Question 16 continues on the next page
1
|
| |
Turn over p»

WA

v
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Oy tut wrihe
16 (¢)  The athiete's actual time for this race ie 0 R seconds R

A

Comment on the accuracy of the model

[2 marks]

< O GQ
AN 19, 14 v,

s VE S \ cl\ole 1< VO

H\L [ ‘L‘L“ {

-

L
2 6

Jun19/73572
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17 Lizzie is sat securely on a wooden sledge.
The combined mass of Lizzie and the sledge is M kilograms.

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 ( above the horizontal and remains taut as
the sledge moves forward.

|8
7

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 2

The tension in the rope is a constant T Newtons.

17 (a) Show that

__Mla+pg)
cos B + psinf
[7 marks]
\echealll: R+ TSnB = Mg
— J

HOﬂ’z(nMxi Tcosf — th‘on = MCL -
Frick = 'MIQ .

2 Teos® — ur= Mo .

(f

2 TeesO a-Mm (M-cj — Tsin€) Ma
> T[COQ@ "‘!\A.S‘Ine) - .“Mf} - Ma

| D Toso +psin®d = Mla+pg)

> T = M(a+pg)

Cosf) 4 Jain® S

-

Jun19/7357/2
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17 (b) It is known that when M = 30, ¢ = 30°, and 7 - 40, the sledge remains at rest

Lizzie uses these values with the relationship formed in part (a) to find the value for 4

Explain why her value for 1 may be incorrect.

{2 marks]
50 » 9.3 p
o 40 = Ko ! - ,_';2,,;2().'-3- 40 = 29 4. -
;— ';F . v
_The ,,:;jv.dj‘__ _0S af et SO Jnchen

"“L"““ \\_\‘LL! .
I §

END OF QUESTIONS

L
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