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Instructions

o Use black ink or black ball-point pen. Pencil should only be used for drawing.

o Fill in the boxes at the top of this page.

o Answer all questions.

e You must answer each question in the space provided for that question.
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use the space provided for a different question.

o Show all necessary working; otherwise marks for method may be lost.
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Section A

-

Answer all questions in the spaces provided.

1 Three of the following points lie on the same straight line.
Which point does not lie on this line?

Tick one box.

(-2, 14) D

(-1.8) Z
(1, -1 Lj
(2, -6) j

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

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

Circle your answer.

I

[1 mark]

[1 mark]

N w
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State the interval for which sinx is a decreasing function for 0° < x < 360° ]
[2 marks]

Retvesn 90°  and 2770° .
D 90" ¢ o e 270° |

. i
/\ 276° "
; %

% \/ ;

.~ |

Turn over for the next question . |

S 7 | Turn over ‘)
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4 (b)

mn

4

Find the first three terms in the expansion of (1 — 3x)* in ascending powers of x.
[3 marks]

(\ "‘QADC)L = | 4 4(-37,/) + 6(-39(;)1 e

3

\ —\22¢ 4+ Syp- + ...

B Smmil  upkves o 25

}
|
Using your expansion, approximate (0.994)* to six decimal places. |
[2 marks] |

[ et | = 3% = 0- 99 4.

|
\
l
1
\

2 x= (0-002

5 (0.994)

|

| = 12(0-002) +54(0-002)°
0. 976216
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Point C has coordinates (c, 2) and point D has coordinates (6, d). box

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

Find ¢ and d.
[5 marks]
™ e.cp = =4,
1

= Meay 4w

Adu = - 2

dx= bh-c

iy 2

| Ce— _‘?__C-\—L\—o\'—"“-

Since ybx=\_ i dhe Vseehve |

pidpoind of  C and D

we st Ligd Mo

G 4c 2 +4d
| X = 2 ) 3 = 9
2 2+ T\ ) '

| 9 240+ k(64e) =9
24 4+ 4¢ = -4

- —

dtdc --4 N C 4 Lol = (4

D hd+VoC==lb | ¢ 4ud -
=) 1S¢c = -30
9 _c=-T 9 dsk

N O Tumown
]
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6 (a)

ABC is a right-angled triangle.

B
D is the point on hypotenuse AC such that AD = AB.
The area of AABD is equal to half that of AABC.

Show that tanA=2sinA

et AD = AR = o

[4 marks]

1)

(L helirea  of  AABD = L A Aec,

e orea  of AABD = AcCBD

|
>5Ac= AD = x 5 Atz 2y
C .
CoSA=s 7= = =

D Az cof'(3) =60

= 250 Az \[5 = ton A .

il
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' Sin A [2 marks] }
Eanh = A = 2anA

6 (b) (i) Show that the equation given in part (a) has two solutions for 0°< A < 90°

= SinAz 29n0A cosA. |
wach s Hrue for A: Oo) 600 ) :

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

.0
A=60" . (A=0" e appropicke g5 we

wookdk Agx  howe o & %r?owskej.

Turn over for the next question

_— |” . Turn over »
0 L
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7 Prove that

I Do not write
| oulside the
box

n is a prime number greater than 5 = n* has final digit 1 |
[5 marks] |
£ ; - _(lok 48
ok olit of n = 1° (JOk+9

:-.l+1-: T it

=) los oy ks 1.
\J

I loct d,(:;l‘n’-/' of n = 3: (/muz)"'
= ..+ 3‘* Z .4+ 31

=) losk M\r}'-‘* s .

L last digk_of n= 7: (10 +7)"

=T & _Iu = ...+ 2401

S lost d:gw w1,

LE last digit of n=4q : (ot +9)"

= e 49 T < 6S61.

2 last d{gﬂ* = 1.

Los# au‘g,ﬂ* "',{' n=3S con _ be iﬁnored _ar

o

0wl be daviciole by S (ie. not prime ).

Jun18/7388/1
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Turn over »
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8 Maxine measures the pressure, P kilopascals, and the volume, V litres, in a fixed
quantity of gas.

Maxine believes that the pressure and volume are connected by the equation
P=cV!
where ¢ and d are constants.

Using four experimental results, Maxine plots logyP against logqg¥, as shown in the
graph below.

logo”

19

‘0'7‘7

-04 -0.3 -0.2 -0.1
log1o/

8 (a) Find the value of P and the value of V for the data point labelled A on the graph.
[2 marks]

1

NYR

l09u P 218 = Pa= |

N

~0-1
logefy= 0.5 SVal= 10 = 0-708 .

mm

Jun18/7356/1
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8 (b) Calculate the value of each of the constants ¢ and d.
[4 marks]

A
DS)O CV

It

d
P-= cV =) \oc\\,m P

n

lOgm c + d\oﬁ Y0) \/

d= 3rac{?m+ - =
'O_Sliqc = la\}lmp ’;f\’\'QrQ'QK‘) “" = ﬁ [- q h"
> c= 93.3.

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

P= 93.3V
lex V= 2%
S5 P= 433() = 3535
= 35-4 bl pasands.

i
|
Turn over »
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9 (b)

ma

12

—

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, £(3+h))

The table shows some of Craig’s results.

X f(x) h x+h f(x + h) | Gradient
3 -6 1 4 -12 -6
3 -6 0.1 3.1 —-6.51 -5.1
3 -6 0.01| 3.0\ —6-0501| ~5-0\
3 -6 0.001 |
%] -6 0.0001
Show how the value —5.1 has been calculated. ;
[1 mark] |
 6-5) — €Y)
-/—_——_— 1
- - I
(3-1 - 3) = 5 |
|
Complete the third row of the table above. ‘
[2 marks] |
Xahz 340-01 = 3-0) |
Q(oerh) = 3-01 =QB.o)f =-b. 0ol
Cendient = ((— 6-0501) = €6)) |
_’L : -— . ’
|
|
|
Jun18/7356/1
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e - _— T ————""""""""] Do not write
l outside the
19 (c) State the limit suggested by Craig's investigation for the gradient of these chords as 4 box

\ tends to 0

“ [1 mark]

‘ A S h '7 O ) on—2- < )

()

Using differentiation from first principles, verify that your result in part (c) is correct. :
[4 marks]

Gradient = L) - €6 |

|
|

X4+h — O i

|

= @an) = Gan)t - (3-8)
| — h

1

S+h = A —6h ~h* = b))

"
|
[7a)
|
b3

) ma—5.

ﬂm{n‘me,. =3

= mn= -5S.

W e

Jun18/7356)1
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10 A curve has equation y = 2x2? — 8xy/x +8x + 1 for x > 0

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

Fully justify your answer.

Do not write

| outside the

|
|
|
|
|

[9 marks] |

When =1, Y= M* - QAT +8CGY 1
= g +8&5 + |

l._
= 3.

e

xJx = x

7

2@ )x - (8 -3)x" + 3

Lx~— 12pc + &

Mo
8""0-honwr‘c4) /jo&r\(" cCws when Goc O .

hoe—fx +820 =2 fox-3fx +& =¢
= ez L.
Qla Bonowy  pont ot x=\ wAfed.
‘) T

= | =) %‘;}::'—1 < O

L % <0 Has 7S @ M esd mum

4
i
I
|
1

J
4

Hy
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10 (b) Find the coordinates of the other stationary point of the curve and state its nature.
[2 marks]

| xX=4. D Y= )t = (DY) + &4y +\ = |

o2y

——— Y

doc? = k-bx* = | 20
\L)V\O)ﬂ DC:L\‘-

Ay

| _— P

doc? o Svggests /L&,D 1S @ 1r

TJ x \
Mmrntmom Poﬁnh |

Turn over for Section B

o o
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1 In this question use g = 9.8ms~2
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.

a Circle your answer.
[1 mark]

-28ms™! @ —-780ms~! 780ms—1

| Vi Wt 4208 9 vis OF 4+ (2x %8« 40)
12 An object of mass 5kg 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 ms—2

Which one of the following equations is correct?

|

1

{

|

{ Circle your answer.
\

i

|

[1 mark]
F-R=0 F-R=5 F-R=3 F-R=06
E:ma a=0-6ms* , m= 5/1:9
| :) (y:3N-

|
1
|
I
i
|
|
|

lunumnumim -

Jun18/7356/1
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13 A vehicle, which begins at rest at point P, is travelling in a straight line. i
[
For the first 4 seconds the vehicle moves with a constant acceleration of 0.75ms=2 |

For the next 5 seconds the vehicle moves with a constant acceleration of —1.2ms™2

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

13 (a) Draw a velocity—time graph for this journey on the grid below. 1
[3 marks]

Velocity |
ms) "9 1 2 3 4 5

Time (seconds)

1 13 (b) Find the distance of the car from P after 20 seconds.

[3 marks]
for O&E L § - Tx3 b <tbm.
for 4 <te 6§ * TX3%x2.S= 43.75m
For 6-Sceec 9 = 3 %X-3x25= ~3.78m

Ce 9 4£€<20 ° -33m.

| Toteh = = 277w,  diskonce from © is 270m.

i

Jun18/7356/1
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14 (a)

LT

| Do not write

ide th
In this question use g = 9.81ms—2 ‘ sl ipe

|
Two particles, of mass 1.8kg and 1.2kg, are connected by a light, inextensible string ‘

over a smooth peg.

18ks @ _@ 1:2kg |

1.5m

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.
[5 marks] |

Q%}) xgms’) = T = |§xa
T = (-2x 9-8lmi®) = 1-2 x a

l.?' BS&’ - T = l-Sa
T - WT772 = .20

=) a= "C\GZ—MJ:I

S= uk 4+ tat?
LS = 0t (3 x1-962 x¢t*)
3
D T e 2 k= |- 23655

= (24,

Jun18/7356/1
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14 (b) State one assumption you have made in answering part (a).
[1 mark]

Air  rsistance S Enwd .

Turn over for the next question

U U

AN f R Tum ovr >
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15 (a)

15 (b)

15 (b) (i)

] Do not write

A cyclist, Laura, is travelling in a straight line on a horizontal road at a constant speed { et

of 25kmh-"

box
\
|
|
|

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

The driving force applied by Jason is likely to be less than the driving force applied
by Laura.

Explain why.
[1 mark]
He f[ocesr  ks®  air  resisfonce .

Jason has a problem and stops, but Laura continues at the same constant speed.
Laura sees an accident 40 m ahead, so she stops pedalling and applies the brakes.
She experiences a total resistance force of 40N

Laura and her cycle have a combined mass of 64 kg

Determine whether Laura stops before reaching the accident.

Fully justify your answer.
[4 marks]

Fz=ma . F=40MN m=b4hq H a= —0.628ms"
U= 2Skemn = b.-9%4ms’
V= _Oms’

Vo= w4 205
Oz 4.944" + [2%—0~b?-§ 8.
=) S = 3875~ < 40m

L gura Stop s befbre e accideat,

Jun18/7356/1
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] Donql write
15 (b) (ii) State one assumption you have made that could affect your answer to part (b)(i). : o

[1 mark] |

Pesich facce LD |

SisBve G dinmimshe § [a8) ;

|

| S?)Qo.d decreuses, |

| |
g

? l
|

‘ 1

| f

‘ |

|

: Turn over for the next question ik

1 t

| i

| |

|

| i

| !

; l

‘ i

1 ;

; 1|

| \

1 ;

i f
j
|

} |

|

i

!

- R - l
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16 A remote-controlled toy car is moving over a horizontal surface. It moves in a straight box

line through a point A.

The toy is initially at the point with displacement 3 metres from A. Its velocity,
vms~', at time ¢ seconds is defined by

v =0.06(2+1 - t?)

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

t seconds.

- [4 marks]

i‘—‘j e j 0-06 (L4 E-t*)dt
= 012 + 0-03* - 0-02&> 4+
| t=0 & sS-3 3 c=3.

5 = 012t +0-03t* - 0-028° +3

i
|
|
|
i
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16 (b)  In this question use g = 9.8ms2

Do not write

| oulside the

At time 1 — 2 seconds, the toy launches a ball which travels directly upwards with
Initial speed 3.43ms™"

Find the time taken for the ball to reach its highest point.

|

[3 marks] |
V= «w 4ok,
\/:O’) = 3"’"2 ) a:_Q~3M
~3-43
=2 imm‘ = T"a.% = O'?)SS
\nCe e =2 ,
‘kw\l % 1< OLC“’UCM\'-){ 2«'359 )

END OF QUESTIONS

Jun18/7356/1
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There are no questions printed on this page box
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