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8.
C

A B
60°70°

30m

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length AB is 
to be 30 m long.

Given that angle BAC = 70° and angle ABC = 60°,

(a) calculate the area of the lawn to 3 significant figures.
(4)

(b) Why is your answer unlikely to be accurate to the nearest square metre?
(1)
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D is the event that a lunch box contains a drink,
S  is the event that a lunch box contains sandwiches,
C is the event that a lunch box contains a chocolate bar,
u, v and w are probabilities.

�a� :rite down ���

2ne da\, �� students each bring in a lunch box. 
*iven that all �� lunch boxes contain sandwiches and a drink,

�b� estimate how man\ of these �� lunch boxes will contain a chocolate bar. ���

���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

1. The Venn diagram shows the probabilities of students’ lunch boxes containing a drink,
 sandwiches and a chocolate bar.

2

a PCSnd o

b PC c ICSnd pfc.nu
PCSrD

coIo.gzy 0ogI 0.45 Estimate for
boxescontainingChoc

80 0.45 36

P Dlc 1 P D
P c
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8.
C

A B
60°70°

30m

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length AB is 
to be 30 m long.

Given that angle BAC = 70° and angle ABC = 60°,

(a) calculate the area of the lawn to 3 significant figures.
(4)

(b) Why is your answer unlikely to be accurate to the nearest square metre?
(1)
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Question 1 continued

(Total for Question 1 is 11 marks)

3

II 0.27ft c
15 0.271 Vtv

S and C independent so

P Src PCs Pcc

0.27 0.6 x Vtu 0.27

0.2 7 V tu 0.27
0.6

0.45 0.27 V to

O 18 Vtu 2

Sub for Vince in C 0.27
0.27 0.18

14
Ts

0.2
0.45

XO 45 0.27 V

0.15

From Z U 0.18 V
U 0.18 0.15
u 0

w I 0.6 Vtu I 0.6 0.18 0.22

U E0.03 V 0.15 W 0 22
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$ box contains 1� batteries from compan\ ;.

�a� )ind the expected number of these batteries that have a lifetime of more than 1�� hours.
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Question 4 continued

The equation of the regression line of r on h for these 10 days is r = −12.8 + 0.15h

(d) Give an interpretation of the gradient of this regression line.
(1)

(e) (i) Comment on the suitability of Sara’s sampling method for this study.

(ii) Suggest how Sara could make better use of the large data set for her study.
(2)
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(Total for Question 4 is 7 marks)

60

���

The lifetimes of batteries sold b\ compan\ < are normall\ distributed, with mean 1�� 
hours and ��� of these batteries have a lifetime of less than 1�� hours.

�b� )ind the standard deviation of the lifetimes of batteries from compan\ <.
���

%oth companies sell their batteries for the same price.

�c� State which compan\ \ou would recommend. *ive reasons for \our answer.
���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

2. The lifetimes of batteries sold by company X are normally distributed, with mean 150 hours
 and standard deviation 25 hours.

4

M 02
a X N 150,252 P X 1601 0.34458 bycalc

Expected number lasting more than160hours

12 0.34458 4.13496

4.13 to 3 s f

b 2 Io o.o

o
Z 0.841620847

80101 z KI
X 160 180 T
Z O Z

Oz K M
g KI

z

T 1801600.84162084
7

0 23.76 23.8 to3s.f
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

A small ball A of mass 2.5kg is held at rest on a rough horizontal table.

The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and 
with B at a height of 1m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7N.  Ball B reaches the floor before ball A reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8ms–2.

(a) (i) Write down an equation of motion for A.

(ii) Write down an equation of motion for B.
(4)

(b) Hence find the acceleration of B.
(2)

(c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

(d)  Suggest two improvements that could be made in the model.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

19

*S54258A01921*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

D
O

 N
O

T W
RITE IN

 TH
IS A

REA

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
 

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
 

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Turn over   
71

  

  

Question 2 continued
_____________________________________________________________________________________ 
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(Total for Question 2 is ! marks)

5

c Recommend company7

Standard deviations are similar but 7

batteries have a greater mean life than

batteries
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

13

*S54258A01321* Turn over   

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

D
O

 N
O

T W
RITE IN

 TH
IS A

REA

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

Question 6 continued
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(Total for Question 6 is 4 marks)

64

(4)

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2 

and give your answer to either 2 significant figures or 3 significant figures.

>,Q WKLV TuHVWLRQ SRVLWLRQ vHFWRUV DUH JLvHQ UHODWLvH WR D IL[HG RULJLQ 2�@

$t time t   � seconds, the particle is at the point $ with position vector ��L � �M� m and is
moving with velocit\ X m s�1.

$t time t   � seconds, 3 is at the point % with position vector �±�.�L � �M� m.

)ind X.

_____________________________________________________________________________________ 
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_____________________________________________________________________________________ 
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3. A particle, P, moves with constant acceleration (i – 2j) m s-2.

6

I I It t ta EZ

E E Htt t

ts TH fi that
f a s Eg yuh

Ti 3

13.1 1 1
I 3 I 4J ms
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2

and give your answer to either 2 significant figures or 3 significant figures.

6.
v

U

O T t

Figure 1

A car moves along a straight horizontal road. At time t = 0, the velocity of the car is 
U m s–1.  The car then accelerates with constant acceleration a m s–2 for T seconds.  The 
car travels a distance D metres during these T seconds.

Figure 1 shows the velocity-time graph for the motion of the car for 0 - t - T.

Using the graph, show that D = UT + ½ aT 2.

(No credit will be given for answers which use any of the kinematics (suvat) formulae 
listed under Mechanics in the AS Mathematics section of the formulae booklet.)

(4)
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_____________________________________________________________________________________
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Question 3 continued

(Total for Question 3 is 4 marks)
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Question 8 continued
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(Total for Question 8 is 9 marks)

68

$ small box of mass � kg moves on a rough plane which is inclined at an angle of ��o  to 
the hori]ontal.

The box is pulled up a line of greatest slope of the plane using a rope which is attached to 
the box.

The rope makes an angle of ��o  with the plane, as shown in )igure 1. 

The rope lies in the vertical plane which contains a line of greatest slope of the plane.
The coefficient of friction between the box and the plane is �.�. 
The tension in the rope is �� 1.

The box is modelled as a particle, the rope is modelled as a light inextensible string and air 
resistance is ignored.

�a� 8sing the model, find the acceleration of the box.
���

���

���

�b� Suggest one improvement to the model that would make it more realistic.

The rope now breaks and the box slows down and comes to rest.

�c� Show that, after the box comes to rest, it immediatel\ starts to move down the
plane.

4.

8

µ 0.3
in

RRR pEuizgs 43gcos20

a I to slope Rt 25sin30 3gc 520

R 3gcos20 25 si 30

It to slope F ma

25cos30 3gsin2o MR 3 a
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8. A bird leaves its nest at time t = 0 for a short flight along a straight line.

The bird then returns to its nest.

The bird is modelled as a particle moving in a straight horizontal line. 

The distance, s metres, of the bird from its nest at time t seconds is given by

s = 1
10

(t 4 – 20t3 + 100t2), where 0 - t - 10

(a) Explain the restriction, 0 - t - 10
(3)

(b) Find the distance of the bird from the nest when the bird first comes to instantaneous 
rest.

(6)
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Question 4 continued

(Total for Question 4 is 11 marks)

9

a 25cos30 3gsin20 O 3 3gcos20 255in30

3

a 2.3524

a 2.35 m52

b Consider air resistance

C p
zgcos2

A
zg

M
20 3gcoszo

39 Sin 20 10.06 N

MR 0.3 3geos20 8.29N

Resultant force downslope 10.06 8.29 1.77N

immediatelyaccelerates
down slope
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Question 9 continued
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$ tennis pla\er serves a ball so as to pass over the net. 
The ball is given an initial velocit\ of 4� m s�1 in a direction 1�o below the hori]ontal. 

The ball is struck at a point 2 which is �.� m verticall\ above the point $ which is on 
hori]ontal ground. 
The bottom of the net is the point % which is on the ground and $%   1� m. 
The height of the net is 1 m, as shown in )igure �.

The ball is modelled as a particle moving freel\ under gravit\.
The ball passes over the net at a point which is verticall\ above %.

8sing the model,

�a� find, in centimetres to � significant figures, the distance between the ball and the top of
the net, as the ball passes over the net,

���

�b� find, to � significant figures, the speed of the ball as it passes over the net.
�4�

�c� State two limitations of the model that could affect the reliabilit\ of \our
answers. ���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

5.

10

o

4sms i

a Use 45cos10 Uy 45sin10

Horizontal motion time to reach net t
12456510

E s 0.2707804

Vertical motion y yo ut tat
Y 3.5 455in10 0.2707804 4 9 0.27078042
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

A small ball A of mass 2.5kg is held at rest on a rough horizontal table.

The ball is attached to one end of a string.

The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5kg hanging freely, vertically below P and 
with B at a height of 1m above the horizontal floor.

The system is release from rest, with the string taut, as shown in Figure 2.

The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7N.  Ball B reaches the floor before ball A reaches the pulley.

The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8ms–2.

(a) (i) Write down an equation of motion for A.

(ii) Write down an equation of motion for B.
(4)

(b) Hence find the acceleration of B.
(2)

(c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

(d)  Suggest two improvements that could be made in the model.
(2)
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Question 5 continued

11

y 1.0248 m

so 2.5cm above net to 2 S f

Ib Va Ux 450510 44.3163 hrs

y Uy tat 455in10 9.8 0 2707804

10.4678 ms

Speed f 44.316321 104678

45.5358
I46ms to 2 S.f

C air resistance size of ball spin on ball
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Question 9 continued
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Question 5 continued

(Total for Question 5 is 14 marks)

TOTAL FOR PAPER IS 48 MARKS
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