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Materials

For this paper you must have:

e The AQA booklet of formulae and statistical tables.
e You may use a graphics calculator.

Instructions

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

¢ Answer all questions.

e You must answer each question in the space provided for that
question. If you require extra space, use an AQA supplementary
answer book; do not use the space provided for a different question.

e Do not write outside the box around each page.

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 to be marked.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 80.

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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Section A

Answer all questions in the spaces provided.

The curve y = Jx is translated onto the curve y=+x+4

The translation is described by a vector.
Find this vector.

Circle your answer.

Consider the two statements, A and B, below.

A x*—6x+8>0
B: x>4

Choose the most appropriate option below.

Circle your answer.

A=B A<B

[1 mark]

[1 mark]

There is no
connection
between A and
B
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3 (a) Write down the value of p and the value of ¢ given that:

3 (a) () V3=3"

[1 mark]
.
P12
1 q
3 (a) (i) §=3
[1 mark]
§=-1
3 (b)  Find the value of x for which /3 x3" =—
[2 marks]

ComMmpore  powers : _;_ +x = -2

x=-1.5

Turn over »
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532 +2

Show that can be expressed in the form m +n\/§ , where m and »n are
3V2+4

integers.

[3 marks]
532 +2 . -4

3G+ NI-4

i\

15(2) - 2032 + 6JZ2 -8
() -6

= 22 - 1%
2

N -3§z ( 50 m=1\, n=’?)
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Jessica, a maths student, is asked by her teacher to solve the equation tanx =sinx
giving all solutions in the range 0° < x < 360°

The steps of Jessica’s working are shown below.

tanx =sinx

sin , , sin
Step 1 - * sinx Write tan x as al

cos x COos X
Step 2 — sinx=sinxcosx Multiply by cos x
Step 3 — 1=cosx Cancel sinx

= x=0°or 360°

The teacher tells Jessica that she has not found all the solutions because of a mistake.

Explain why Jessica’s method is not correct.
[2 marks]

In_step 3 swe ¢ e siny w inx=0 i\

0. Solwfion .

Instead  of concelling yo should  fachise

SinX = SINX CosX

0 = sinx ( cosx 1)

SO efither CosxX -1=0 of  sinx =0.

Turn over »
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A parallelogram has sides of length 6 cm and 4.5 cm.

The larger interior angles of the parallelogram have size o

Given that the area of the parallelogram is 24 cm2, find the exact value of tana

[4 marks]
C 6 B
/ / Area of pofoliRlogram = ABxAD xsin
4.V /
», = 24 = 6x 45X sin =>  sinot= B
VA ~ 9
A
To work ok Yo« {fom  sing vse right angled triangles
q_ .~ & ompas®
. - _  oppost
/{ 3 S(ﬂ@ - q‘ = _——_h\oporemse

Ad:\,o.cevw Side = qu -3% - 17 bﬂ_gmgsm'_tm_mem.

SO,. tmd s i .g.
K]

must e negafik. S,
tana =

=] |0
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Determine whether the line with equation 2x+3y +4 =0 is parallel to the line through

the points with coordinates (9, 4) and (3, 8).
[4 marks]

2L +3y+4=0

Iu=-4-2%
J

4T= L x - 5—3 S0 amd'\em is

2
3

For the Line gg;sm"g through (a,4) ond (3,8):

rodient = chonge iny - 3-4 _ -4

=-2
chongemX 3-9 6 3

Tre grodients ose eopak S0 +he lines ose  parallel

Turn over for the next question

Turn over »
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8 (a) Find the first three terms, in ascending powers of x, of the expansion of (1—2x)10
[3 marks]

| + ('ﬂ (-2x)" + (lg) (-)’

|+ V0 (-2%) + 45 (4) x*

| -20% + \80x?

8 (b) Carly has lost her calculator. She uses the first three terms, in ascending powers of x,
of the expansion of (1— 2x)10 to evaluate 0.998"

Find Carly’s value for 0.998'"and show that it is correct to five decimal places.
[3 marks]

(1-22)"° = 0.998"

1-2x=0.998

Let %x=1-0-998 = 0.001
YA

Subshitvie  this into our formwia from  park (a):

L-20(0.001) +1%0 (0.001)*

S1-0.02 + 0-000\8

0-98018 () 0.998'° ~ 0.98018.

" .980 ich i 0.930)
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9 (a)

9 (b)

Given that f(x)=x*—4x+2 , find £(3+h)

Express your answer in the form h?>+bh+c ,wherebandc eZ .
[2 marks]

{(x\: Xt —4x +2

$(3+n) = (34h) - &(34h) +2

A+ 6+ W2 =12 ~4h+2

W+ 2h -1 (so b=2, c=-1)

The curve with equation y = x? —4x + 2 passes through the point P(3, —1) and the
point Q where x=3+#4 .

Using differentiation from first principles, find the gradient of the tangent to the curve
at the point P.
[3 marks]

Ceodient of line = £(3+W) - $(3)

h

(R
W +2h-) +) sron ()
h

hW+2

As h-o h+2-2? SO0 thne 9mmgm- is 2.

Turn over »
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10

10 (a)

10 (b)

A student conducts an experiment and records the following data for two variables,

x and y.
x 1 2 3 4 5 6
y 14 45 130 1100 1300 3400
logoy | 1,19 l. 65 2.1 3.04 3.1 3.53

The poing

The student is told that the relationship between x and y can be modelled by an equation

of the form y = kb"

Plot values of log,,y against x on the grid below.
[2 marks]

log,, v 1

O »
L} T T T T T »~
X

State, with a reason, which value of y is likely to have been recorded incorrectly.
[1 mark]
(%, 100)  does  not  lie

oNn_ +the line that
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10 (c)

By drawing an appropriate straight line, find the values of k£ and b.
[4 marks]

u:kbx
J

Tove \09&1 |03|03= ‘nam (kbr)

- 2
IOSIDS - \“JIDK + \ogleb

log sy =loguk + % log,, b
RNy | J J

—
Q
[}

=log,o K + Xl0g,0b s in +ne form Yzmax+C

|°3lo K=01

k=107 = 5.0u%... so, K=z 50  (1.5.4)

\0319 b s O'S

b =10 - 3.16213... So, b=3.2  (2.5.4)

Turn over for the next question

Turn over »
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11 Chris claims that, “for any given value of x, the gradient of the curve

y =2x°+6x>—12x + 3 is always greater than the gradient of the curve
y=1+60x-6x"" .

Show that Chris is wrong by finding all the values of x for which his claim is not true.

[7 marks]
For  y=2%3 + 6x* —12x +3

M= 60-122
dx
For U= | + 60x - 622
J
dy = 60 -12x

So Chis is incorredt unen:

60-12x=> 6x? 412 -12

0 = 6x* +24x-72

0 2 ¢ 4+ 4x-12

0 A (x+6)(x-2)

\ /
\o | o/
ol

s

Trve wwen  -bLxtl

His  claim S wrong unen -6t xt?2  so we

1S incomecs.
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12

12 (a)

12 (b)

32
A curve has equation y = 6xvx +— for x>0
X

Find d_y
dx

3
uz 6x* + 32x

[4 marks]

J

4y . 6(3)x #3202

dx ‘
= qQxz -3)x?

Uk -32

x‘L

The point A lies on the curve and has x-coordinate 4

Find the coordinates of the point where the tangent to the curve at A crosses the x-axis.

[5 marks]

When  x=4%, ysb6(¥)(2)+ 3&

=43 +8
=56
and 3 camy-32 =132 =16
dx 16
_the equokion of the tongent is: Y=-56=16(x-4)
y= l6x -3
J
The  line  crosses +he X oxis  when =0 : 3=0=l5'x-8
So, e coordinoses ore ('|7.'°)

END OF SECTION A
TURN OVER FOR SECTION B

Turn over »
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Section B

Answer all questions in the spaces provided.

13 (a) The unit vectors i and j are perpendicular.
Find the magnitude of the vector —20i + 21j

Circle your answer.

1 1 J41

J2ot +21% - 29

13 (b) The angle between the vector i and the vector —20i + 21j is &
Which statement about & is true?

Circle your answer.

0°< 6 <45° 45° < 6 <90° 90° < 0 <135°

", ~10i+20,

[1 mark]
[1 mark]
135°< 60 <180°
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14

In this question use g=10m s

A man of mass 80 kg is travelling in a lift.
The lift is rising vertically. F

=15

A
o
B
‘803

2

The lift decelerates atarate of 1.5ms"

Find the magnitude of the force exerted on the man by the lift.
[3 marks]

let F e the force exerted on ¥R won by the lifh
Using F=ma: F- 30 : 8(-15)

Fz -120 +30010)

F =630

F=300 8  (15%)

Turn over »
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15 The graph shows how the speed of a cyclist varies during a timed section of length
120 metres along a straight track.

Speed |
(ms™)

8

0 »
0 10 15 Time from start of section
(seconds)

15 (a) Find the acceleration of the cyclist during the first 10 seconds.

[1 mark]

0CCeloralion = Shonge in speed

time
3-3

—

10
0.5 mg-t
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15 (b)

After the first 15 seconds, the cyclist travels at a constant speed of 5 m s~ for a further
T seconds to complete the 120-metre section.

Calculate the value of T.
[4 marks]

The disone toveed is equol 40 ¥ne Ores under the CUNR.

Totnf oa= 5X¥10 + (3x10)+ (5x5)+ SX3 + ST
2 z

29 +30+ 15 + 3.5+ 5T

315 + ST

We ote told rwob +we fora)  distomce  is  120m:

120 = 83.5 +9T

6T = 32.5

T=6.5

Turn over for the next question

Turn over »
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16 A particle, of mass 400 grams, is initially at rest at the point O.

The particle starts to move in a straight line so that its velocity, v m s, at time ¢
seconds is given by

v=6t>—-12¢ for t >0

16 (a) Find an expression, in terms of ¢, for the force acting on the particle.
[3 marks]

q‘OOu < 0"\' kj
J

V= bk — 1243

oz o0V =12k -3t

e—

3

Fzwoa: F=0.% (12 —36k)

F-¢. 8- 1. ut?
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16 (b) Find the time when the particle next passes through O.

[5 marks]

Pﬁm:f: SV

Usm%_me&_cmmms £t=0 r=0:
] 4

0 = 2(0)Y—3(0)+c¢

5 C=0

S0, (=28 -3t*

r=t3(2-3¢)

r
sses h O oF 3 seconds.

Turn over »
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17 In this question use g =9.8 ms2.

A van of mass 1300 kg and a crate of mass 300 kg are connected by a light inextensible
rope.
The rope passes over a light smooth pulley, as shown in the diagram.

The rope between the pulley and the van is horizontal.

. |

Initially, the van is at rest and the crate rests on the lower level. The rope is taut.
The van moves away from the pulley to lift the crate from the lower level.

The van’s engine produces a constant driving force of 5000 N.

A constant resistance force of magnitude 780 N acts on the van.

Assume there is no resistance force acting on the crate.

17 (a) (i) Draw a diagram to show the forces acting on the crate while it is being lifted.
[1 mark]

T
T\

e T is dme tension

J
3004
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17 (a) (ii) Draw a diagram to show the forces acting on the van while the crate is being lifted.

[1 mark]
N
—2 9000
(300 9
17 (b) Show that the acceleration of the van is 0.80 m s2
[4 marks]

Crofe : T- 3009 = 3000

T - 300(9-9) = 300a

® T-2940 =300c

\Von: 5000 - 330 - T = 13000
® 4220-T =13000

Sove s(mv\\-w\eous\\b to find a: O +@D: 4220-29%0=16000

1280 = 16000

a=12%0
1600

az=0.80 ms-?

Turn over »
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17 (c) Find the tension in the rope.
[2 marks]
Subs¥itule  voue o o inm @ 4o (Y, W

T - 29%0 = 300(0.8)
T=29%0+ 240

T =380

T=3200 N (2.5.4)

17 (d) Suggest how the assumption of a constant resistance force could be refined to produce

a better model.
[1 mark]

Resistone  increoses  witn  sgeed.

END OF QUESTIONS
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