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SECTION A: STATISTICS

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

1. Kaff coffee is sold in packets. A seller measures the masses of the contents of a random sample of 90
packets of Kaff coffee from her stock. The results are shown in the table below.
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Question 1 continued
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(Total for Question 1 is 4 marks)

(3)

(2)

(3)

A histogram is drawn and the class 245 ≤ w < 248 is represented by a rectangle of 
width 1.2 cm and height 10 cm.

(a) Calculate the width and the height of the rectangle representing the
class 255 ≤ w < 260

(b) Use linear interpolation to estimate the median mass of the contents of a
packet of Kaff coffee to 1 decimal place.

(c) Estimate the mean and the standard deviation of the mass of the contents of
a packet of Kaff coffee to 1 decimal place.

The seller claims that the mean mass of the contents of the packets is more than the 
stated mass. 
Given that the stated mass of the contents of a packet of Kaff coffee is 250 g and the 
actual standard deviation of the contents of a packet of Kaff coffee is 4 g,

(d) test, using a 5% level of significance, whether or not the seller's claim is justified.
State your hypotheses clearly.
(You may assume that the mass of the contents of a packet is normally distributed.)

(5)

(e) Using your answers to parts (b) and (c), comment on the assumption that the mass
of the contents of a packet is normally distributed. (1)

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________
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SECTION A: STATISTICS

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

1. Sara is investigating the variation in daily maximum gust, t kn, for Camborne in June and 
July 1987. 

She used the large data set to select a sample of size 20 from the June and July data for 
1987.  Sara selected the first value using a random number from 1 to 4 and then selected 
every third value after that.

(a) State the sampling technique Sara used.
(1)

(b) From your knowledge of the large data set explain why this process may not   
generate a sample of size 20.

(1)

The data Sara collected are summarised as follows

n t t= = =∑∑20 374 76002

(c) Calculate the standard deviation.
(2)
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Question 1 continued
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(Total for Question 1 is 14 marks)
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 2 is 5 marks)

5

2. A researcher believes that there is a linear relationship between daily
mean temperature and daily total rainfall. The 7 places in the northern
hemisphere from the large data set are used. The mean of the daily mean
temperatures, t °C, and the mean of the daily total rainfall, s mm, for the
month of July in 2015 are shown on the scatter diagram below.

(a) With reference to the scatter diagram, explain why a linear regression model may
not be suitable for the relationship between t and s.

(1)

The researcher calculated the product moment correlation coefficient for the 7 places 
and obtained r = 0.658

(b) Stating your hypotheses clearly, test at the 10% level of significance, whether or
not the product moment correlation coefficient for the population is greater than
zero. (3)

(c) Using your knowledge of the large data set, suggest the names of the 2 places
labelled G and H.

(1)

(d) Using your knowledge from the large data set, and with reference to the
locations of the 2 places labelled G and H, give a reason why these places have
the highest temperatures in July. (1)

(e) Suggest how you could make better use of the large data set to investigate the
relationship between daily mean temperature and daily total rainfall.

(1)

_____________________________________________________________________________________ 
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2. The partially completed histogram and the partially completed table show the time, to the nearest 
minute, that a random sample of motorists was delayed by roadworks on a stretch of motorway.

0 –

Frequency 
density

Time (minutes)
0

–

2

–

4

–

6

–

8

–

10

–

12

–

14

–

16

–

18

–

20

–

Delay (minutes) Number of motorists

4 – 6 6

7 – 8 

9 17

10 – 12 45

13 – 15 9

16 – 20 

Estimate the percentage of these motorists who were delayed by the roadworks for between 
8.5 and 13.5 minutes.

(5)
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_____________________________________________________________________________________
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Question 2 continued 
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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 2 continued 
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Question 9 continued
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Question 2 continued 
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(Total for Question 2 is 7 marks)
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3. For a particular type of bulb, 36% grow into plants with blue flowers and the remainder
grow into plants with white flowers. Bulbs are sold in mixed bags of 40.

Russell selects a random sample of 5 bags of bulbs.

(a) Find the probability that fewer than 2 of these bags will contain more bulbs that
grow into plants with blue flowers than grow into plants with white flowers

7
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Question 3 continued
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(Total for Question 3 is 5 marks)

58

(4)

Maggie takes a random sample of n bulbs.
Using a normal approximation, the probability that more than 244 of these n bulbs will 
grow into blue flowers is 0.0521 to 4 decimal places.

(b) Find the value of n.
(6)
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3. The Venn diagram shows the probabilities for students at a college taking part in various sports.

A represents the event that a student takes part in Athletics.
T represents the event that a student takes part in Tennis.
C represents the event that a student takes part in Cricket.
p and q are probabilities.

0.40

A

0.05

p

T

C

p

q

The probability that a student selected at random takes part in Athletics or Tennis is 0.75

(a) Find the value of p.
(1)

(b) State, giving a reason, whether or not the events A and T are statistically independent.
Show your working clearly.

(3)

(c) Find the probability that a student selected at random does not take part in Athletics 
or Cricket.

(1)
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Question 3 continued 

(Total for Question 3 is 10 marks)
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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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4. The Venn diagram shows the probabilities of students’ lunch boxes containing a drink,
sandwiches and a chocolate bar.

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) Write down (1)

One day, 80 students each bring in a lunch box. 
Given that all 80 lunch boxes contain sandwiches and a drink,

(b) estimate how many of these 80 lunch boxes will contain a chocolate bar. (3)

(7)
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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 4 continued 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________

(Total for Question 4 is 11 marks)



8

*S54258A0821*

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

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

A box contains 12 batteries from company X.

(a) Find the expected number of these batteries that have a lifetime of more than 160 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)
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(3)

The lifetimes of batteries sold by company Y are normally distributed, with mean 160 
hours and 80% of these batteries have a lifetime of less than 180 hours.

(b) Find the standard deviation of the lifetimes of batteries from company Y.
(3)

Both companies sell their batteries for the same price.

(c) State which company you would recommend. Give reasons for your answer.
(2)
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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 
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TOTAL FOR SECTION A IS 50 MARKS 

(Total for Question 5 is 8 marks)
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.
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Question 6 continued
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(Total for Question 6 is 4 marks)
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(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.

[In this question position vectors are given relative to a fixed origin O.]

6. A particle, P, moves with constant acceleration (i – 2j) m s-2.
At time t = 0 seconds, the particle is at the point A with position vector (2i + 5j) m and is
moving with velocity u m s-1.

At time t = 3 seconds, P is at the point B with position vector (–2.5i + 8j) m.

Find u.
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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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Question 6 continued 
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(7)
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Question 7 continued
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(Total for Question 7 is 7 marks)

66

7. A particle, P, moves under the action of a single force in such a way that at time t seconds,
where t ≥ 0, its velocity v m s-1 is given by

v = (t2 – 3t) i –12t j
 The mass of P is 0.5 kg.

 Find the time at which the magnitude of the force acting on P is 6.5 N.
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7. A car is moving along a straight horizontal road with constant acceleration. There are 
three points A, B and C, in that order, on the road, where AB = 22 m and BC = 104 m. 
The car takes 2 s to travel from A to B and 4 s to travel from B to C.

Find

(i) the acceleration of the car,

(ii) the speed of the car at the instant it passes A.
(7)
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Question 7 continued 
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Question 8 continued
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(Total for Question 8 is 9 marks)
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A small box of mass 3 kg moves on a rough plane which is inclined at an angle of 20o  to 
the horizontal.

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 30o  with the plane, as shown in Figure 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 0.3. 
The tension in the rope is 25 N.

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

(a) Using the model, find the acceleration of the box.
(7)

(1)

(3)

(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 immediately starts to move down the
plane.
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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 8 continued 
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(Total for Question 8 is 11 marks)
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9.

A beam AB, of mass 20 kg and length 3 m, is smoothly hinged to a vertical wall at one end A.

The beam is held in equilibrium in a horizontal position by a rope of length 1 m. 
One end of the rope is fixed to a point, C, on the wall which is vertically above A. 
The other end of the rope is fixed to the point D on the beam so that angle ACD is 30o , as 
shown in Figure 2. 

The beam is modelled as a uniform rod and the rope is modelled as a light inextensible string.

Using the model, find 

(a)  the tension in the rope,
(4)

(b)  the direction of the force exerted by the wall on the beam at A.
(6)

(c)  If the rope were not modelled as being light, state how this would affect the 
      tension in the rope, explaining your answer carefully. (2)

The rope is now removed and replaced by a longer rope which is still attached to the 
wall at C but is now attached to the beam at G, where G is the midpoint of AB. The 
beam AB remains in equilibrium in a horizontal position.

(d)  Show that the force exerted by the wall on the beam at A now acts horizontally (2)
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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 9 continued 
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(Total for Question 9 is 14 marks)
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Question 9 continued
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A tennis player serves a ball so as to pass over the net. 
The ball is given an initial velocity of 45 m s-1 in a direction 10o below the horizontal. 

The ball is struck at a point O which is 3.5 m vertically above the point A which is on 
horizontal ground. 
The bottom of the net is the point B which is on the ground and AB = 12 m. 
The height of the net is 1 m, as shown in Figure 3.

The ball is modelled as a particle moving freely under gravity.
The ball passes over the net at a point which is vertically above B.

Using the model,

(a) find, in centimetres to 2 significant figures, the distance between the ball and the top of
the net, as the ball passes over the net,

(8)

(b) find, to 2 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 reliability of your
answers. (2)

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 



18

*S54258A01821*

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

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 10 continued 
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Question 9 continued
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Question 10 continued 
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(Total for Question 10 is 14 marks)

TOTAL FOR SECTION B IS 50 MARKS 
TOTAL FOR PAPER IS 100 MARKS
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