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1. � ��R N cos � = mg M1 A1

� ��R N sin � = 
100
.142m M1 A1

� tan � 2.0
8.9100

142
�

�

� M1 A1 ft

  
100
142

        

          �

       mg
         � � 11.3
 A1          (7)

(7 marks)

2.

(a)
l2 = 362 + 152 M1

� l = 39, ext = 9 cm A1

0.3
0.09�

�

�T B1

2T sin � = mg �
39
15

0.3
0.092

�
��  = 2 � 9.8 M1 A1

2g

�

15

T T

36

l

� � 84.9 A1          (6)

(b) By taking P as single point from which to measure all distances B1          (1)

(7 marks)

N
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3. 2
25.0
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2
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d
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xx
vv �� M1

� ��� x
x

vv d 4d 2
M1

 d

x
v
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2 4
2
1

��

�
��

�
���

�
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� M1 A1

(limits or ‘C’) A1

m 4.6
5

3211 4
2
9

8
9

����
�

�
�
�

�
	�	 d

d
M1 A1   (8)

(8 marks)

4.

(a)
Elastic energy gained 

l
x
2

2
�

� M1

189.875lost PE
122
6. 2

����

�

�

� M1 A1

� � = 8820 N M1 A1 ft  
(5)

(b) At 2 m off ground 
12

58820
2
1178.97575

2
1 2

2 �

������� v M1 A1 A1ft

� v2 = 88.2

     v � 9.39 ms�1 M1 A1   (5)

(10 marks)
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5.

(a)

Vol. 3r� hr2

3
1
� hrr 23

3
1
�� � M1 A1

Dist of CM
2
r

4
hr � x B1 B1

xhrrhrhrr
�
�

�
�
�

�
���

�

�
�
�

�
�� 232

4

3
1

43
1

2
���

� M1 A1 A1ft

� �hr
hhrrx

�

��
��

34
46 22

A1          (8)

(b)
10
9

20
182 rrxrh ���� M1 A1

9
10

10/9
tan ���

r
r

� M1 A1 ft

� � 48º A1          (5)

�
9r
1

�
r

(13 marks)
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6.

�
T

a
v2

(a) R(  )  T + mg cos � = 
a

mv 2

M1 A1

Energy  � ��cos1
2
1

2
1 22

��� mgamvmu M1 A1 A1

u2 = 3ga � v2 = ga (1 � 2 cos �)

� �1cos3cos
2

������� �� mg
a

mvmgT M1 A1

3
1cos0 ��� �T M1 A1   (9)

(b)
3

2 gav � B1

9
8

3
11sin

2
2 ��

�

�
�
�

�
���� M1 A1

27
4

2
1 .

9
8 .

32
sinHt

22 a
g

ga
g

v
���

�
M1 M1 A1

(6)

(15 marks)
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7.

a

e

T x

mg

x��

(a) In equilibrium 
6

6 aemg
a

mge
��� M1 A1   (2)

(b)
� � mg
a

xemgxm �

�

��

6
�� M1 A1 A1

SHM6
���� x

a
gx�� M1 A1

g
aπ

6
22Period �

�

��
�

�
�
�

�
� A1          (6)

(c) Greatest speed ga
a
gaa 6

3
16

3
��� � M1 A1   (2)

(d) tax �cos 
3

� M1

String slack � x = �e taa
�cos

36
��� M1 A1

g
att

63
2  ,

3
2 ��

� ��� M1 A1 ft  
(5)

(15 marks)




