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Figure 1

$ WULDQJXODU�ODZQ�LV�PRGHOOHG�E\�WKH�WULDQJOH�ABC��VKRZQ�LQ�)LJXUH���� 7KH�OHQJWK�AB is 
WR�EH���P�ORQJ�

Given that angle BAC = ����DQG�DQJOH�ABC = ����

�D� FDOFXODWH�WKH�DUHD�RI�WKH�ODZQ�WR���VLJQLILFDQW�ILJXUHV�
(4)

�E� :K\�LV�\RXU�DQVZHU�XQOLNHO\�WR�EH�DFFXUDWH�WR�WKH�QHDUHVW�VTXDUH�PHWUH"
(1)
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'�LV�WKH�HYHQW�WKDW�D�OXQFK�ER[�FRQWDLQV�D�GULQN�
6��LV�WKH�HYHQW�WKDW�D�OXQFK�ER[�FRQWDLQV�VDQGZLFKHV�
&�LV�WKH�HYHQW�WKDW�D�OXQFK�ER[�FRQWDLQV�D�FKRFRODWH�EDU�
X��Y�DQG�Z�DUH�SUREDELOLWLHV�

�D� :ULWH�GRZQ ���

2QH�GD\�����VWXGHQWV�HDFK�EULQJ�LQ�D�OXQFK�ER[��
*LYHQ�WKDW�DOO����OXQFK�ER[HV�FRQWDLQ�VDQGZLFKHV�DQG�D�GULQN�

�E� HVWLPDWH�KRZ�PDQ\�RI�WKHVH����OXQFK�ER[HV�ZLOO�FRQWDLQ�D�FKRFRODWH�EDU� ���

���

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.
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Figure 1

$ WULDQJXODU�ODZQ�LV�PRGHOOHG�E\�WKH�WULDQJOH�ABC��VKRZQ�LQ�)LJXUH���� 7KH�OHQJWK�AB is 
WR�EH���P�ORQJ�

Given that angle BAC = ����DQG�DQJOH�ABC = ����

�D� FDOFXODWH�WKH�DUHD�RI�WKH�ODZQ�WR���VLJQLILFDQW�ILJXUHV�
(4)

�E� :K\�LV�\RXU�DQVZHU�XQOLNHO\�WR�EH�DFFXUDWH�WR�WKH�QHDUHVW�VTXDUH�PHWUH"
(1)
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Question 1 continued

(Total for Question 1 is 11 marks)
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14 0.27 1 V c
15 0.271 Viv

S and C independent so

P Src PCs Pcc

0.27 0.6 x Vtu 0.27

0.27 Vtv 0.27
0.6

0.45 0.27 Vtu

0.18 Vtu 2

Sub for Vtu in C 14 0.27 TV
15 0.27 0.18

14 0.27 TV
15 0.45

14 0.45 0.27 V
15

0.15

From 2 U 0.18 V
U 0.18 0.15
u e 0.03

w I 0.6 Vtu I 0.6 0.18 0.22

U 50.03 V 0.15 W 0.22



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

$�ER[�FRQWDLQV����EDWWHULHV�IURP�FRPSDQ\�;�

�D� )LQG�WKH�H[SHFWHG�QXPEHU�RI�WKHVH�EDWWHULHV�WKDW�KDYH�D�OLIHWLPH�RI�PRUH�WKDQ�����KRXUV�
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Question 4 continued

The equation of the regression line of r on h for these 10 days is r = í12.8 + 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

���

7KH�OLIHWLPHV�RI�EDWWHULHV�VROG�E\�FRPSDQ\�<�DUH�QRUPDOO\�GLVWULEXWHG��ZLWK�PHDQ�����
KRXUV�DQG�����RI�WKHVH�EDWWHULHV�KDYH�D�OLIHWLPH�RI�OHVV�WKDQ�����KRXUV�

�E� )LQG�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�OLIHWLPHV�RI�EDWWHULHV�IURP�FRPSDQ\�<�
���

%RWK�FRPSDQLHV�VHOO�WKHLU�EDWWHULHV�IRU�WKH�VDPH�SULFH�

�F� 6WDWH�ZKLFK�FRPSDQ\�\RX�ZRXOG�UHFRPPHQG��*LYH�UHDVRQV�IRU�\RXU�DQVZHU�
���

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 TZ
a X N 150,252 P X 160 0.34458 bycalc

Expected number lasting more than160hours

12 0.34458 4.13496

4.13 to 3 s f

b 2 Io o.o

2 0.841620847
80 0

z K M
X 160 180 5
Z O Z

Oz K M
g x p

z

T 180 160
0.841620847

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

64

(�)

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�TXHVWLRQ�SRVLWLRQ�YHFWRUV�DUH�JLYHQ�UHODWLYH�WR�D�IL[HG�RULJLQ�2�@

$W�WLPH�W� ���VHFRQGV��WKH�SDUWLFOH�LV�DW�WKH�SRLQW�$�ZLWK�SRVLWLRQ�YHFWRU���L����M��P�DQG�LV
PRYLQJ�ZLWK�YHORFLW\�X�P�V���

$W�WLPH�W� ���VHFRQGV��3�LV�DW�WKH�SRLQW�%�ZLWK�SRVLWLRQ�YHFWRU��±���L����M��P�

)LQG�X�
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

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

(Total for Question 3 is 4 marks)
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4. 

Figure 3

 A beam AB has weight W newtons and length 4 m.  The beam is held in equilibrium in a 
horizontal position by two vertical ropes attached to the beam.  One rope is attached to A 
and the other rope is attached to the point C on the beam, where AC = d metres, as shown 
in Figure 3.  The beam is modelled as a uniform rod and the ropes as light inextensible 
strings.  The tension in the rope attached at C is double the tension in the rope attached  
at A.

 (a) Find the value of d.
(6)

 A small load of weight kW newtons is attached to the beam at B.  The beam remains in 
equilibrium in a horizontal position.  The load is modelled as a particle.   The tension in 
the rope attached at C is now four times the tension in the rope attached at A.

 (b) Find the value of k.
(6)
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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)
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Question 9 continued
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$�WHQQLV�SOD\HU�VHUYHV�D�EDOO�VR�DV�WR�SDVV�RYHU�WKH�QHW��
7KH�EDOO�LV�JLYHQ�DQ�LQLWLDO�YHORFLW\�RI����P�V���LQ�D�GLUHFWLRQ���R�EHORZ�WKH�KRUL]RQWDO��

7KH�EDOO�LV�VWUXFN�DW�D�SRLQW�2�ZKLFK�LV�����P�YHUWLFDOO\�DERYH�WKH�SRLQW�$�ZKLFK�LV�RQ�
KRUL]RQWDO�JURXQG��
7KH�ERWWRP�RI�WKH�QHW�LV�WKH�SRLQW�%�ZKLFK�LV�RQ�WKH�JURXQG�DQG�$%� ����P��
7KH�KHLJKW�RI�WKH�QHW�LV���P��DV�VKRZQ�LQ�)LJXUH���

7KH�EDOO�LV�PRGHOOHG�DV�D�SDUWLFOH�PRYLQJ�IUHHO\�XQGHU�JUDYLW\�
7KH�EDOO�SDVVHV�RYHU�WKH�QHW�DW�D�SRLQW�ZKLFK�LV�YHUWLFDOO\�DERYH�%�

8VLQJ�WKH�PRGHO�

�D� ILQG��LQ�FHQWLPHWUHV�WR���VLJQLILFDQW�ILJXUHV��WKH�GLVWDQFH�EHWZHHQ�WKH�EDOO�DQG�WKH�WRS�RI
WKH�QHW��DV�WKH�EDOO�SDVVHV�RYHU�WKH�QHW�

���

�E� ILQG��WR���VLJQLILFDQW�ILJXUHV��WKH�VSHHG�RI�WKH�EDOO�DV�LW�SDVVHV�RYHU�WKH�QHW�
���

�F� 6WDWH�WZR�OLPLWDWLRQV�RI�WKH�PRGHO�WKDW�FRXOG�DIIHFW�WKH�UHOLDELOLW\�RI�\RXU
DQVZHUV� ���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

5.

10
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a Use 45cos10 Uy 45sin10

Horizontal motion time to reach net t 12
456510

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 45 cos10 44.3163 hrs

y Uy at 455inlo 9.8 0 2707804

10.4678 ms

Speed 44.31637C10.46787

45.5358
I46ms to 2 S.f

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

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

21

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

�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________�

_____________________________________________________________________________________

   
     

73

Question 5 continued

(Total for Question 5 is 14 marks)

TOTAL FOR PAPER IS 48 MARKS
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