
MODEL QUESTION

Class-XI : PHYSICS : Half-Yearly Exam. : 2022-23 : Marks - 70

I. 1x10=10

1.

b c

2.

i ii

iii iv

(i) (ii) b (ii) (iii) c (i) (ii) (iii)

3. (0.8î  + bĵ  + 0.4k̂) b

(a) 0.4 (b) �0.6 (c) 0.2 (d) �0.2

4. m u

(a) 2mu (b) mu (c) 0 (d) –2mu

5. 2 kg F
1
 = 3î  – 4ĵ F

2
 = 2î  – 3ĵ

F
3

(a) 5î  + 7ĵ (b) –5î  – 7ĵ (c) –5î  + 7ĵ (d) 5î  – 7ĵ

6.

(a) v < ��sRg (b) v < ��s.Rg (c) v < ��k.Rg (d)

7. p m

(a) ––– (b) ––– (c) ––– (d) –––

8.

b c

9.

(a) ––– = �ext (b) ––– = �ext (c) ––– = �int (d) ––– = �int + �ext

10. 10 gm 11.2 km/s 10 kg

(a) 0.0112 km/s (b) 0.112 km/s (c) 11.2 km/s (d) 0.56 km/s
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II. 1x20=20

11.

12. 6.022 x 1023

13. F = a�
–

x + bt² ‘a’ F x t

14.

15. ‘v
1
’ ‘t

1
’ ‘v

2
’ ‘t

2
’

16.

17. (null vector)

18.

r
B

A B V
A

V
B

V V
B

20.

21.

22.

23.

24.

25.

26. 1 (HP) (W)

27.

28. (Disc)

29.

30.

III. 2x5=10

31. ½mv² = mgh

32. A 54 km/h B, 90 km/h

A B

B

33. ,
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34.

35.

IV. 3x4=12

36. (16.2 + 0.1) (10.1 + 0.1) cm

37. S = ut + ½at²

38. �5gl

39.

V. 4x2=8

40.

41.

400 km

= 200 kg, 

= 6.0 x 1024 kg,  = 6.4 x 106 m ; G = 6.67 x 10–11 Nm² kg².

VI. 5x2=10

42.

0.04.

g = 10 ms–2,

OR

�; v

vmax = Rg –––––––––– 
½

.

43.

900 rpm (Power cut) 1

(angular retardation)

W

^

3 kg W

20 kg

l  l  l  l l l  l  l l l  l  l l  l l  l l  l l  l  l  l l  l

30N

(�s + tan�)

1 – �s tan�
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ENGLISH VERSION

I. Multiple choice questions :– 1x10=10

1. Which of the following forces is not fundamental force in nature ?

(a) Gravitational force (b) Electromagnetic force

(c) Tension (d) Strong nuclear force

2. Which of the following graphs cannot possibly represent one dimensional motion of

a particle ?

(i) (ii)

(iii) (iv)

(a) (i) and (ii) (b) (ii) and (iii) (c) (i),(ii) and (iii) (d) All four

3. A unit vector is represented as (0.8î  + bĵ  + 0.4k̂). Hence the value of b must be –

(a) 0.4 (b) �0.6 (c) 0.2 (d) �0.2

4. A ball of mass m strikes a rigid wall with speed ‘u’ and rebounds with the same speed.

The impulse imparted to the ball by the wall is –

(a) 2 mu (b) mu (c) zero (d) –2 mu

5. Two forces F
1
 = 3î  – 4ĵ   and F

2
 = 2î  – 3ĵ are acting upon a body of mass 2 kg. Find the

force F
3
 which when acting on the body will make it stable.

(a) 5î  + 7ĵ (b) –5î  – 7ĵ (c) –5î  + 7ĵ (d) 5î  – 7ĵ

6. If a car moving with uniform motion, then what should be the value of velocity of the

car so that car will not moving away from the circle.

(a) v < ��sRg (b) v < ��s.Rg (c) v < ��k.Rg (d) None of these

7. For a moving particle (mass m, velocity v) having a momentum p which one of the

following correctly describes the kinetic energy of the particle ?

(a) ––– (b) ––– (c) ––– (d) –––

8. Which one of the following is not a conservative force ?

(a) Force of friction (b) Magnetic force

(c) Gravitational force (d) Electrostatic force

x
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9. Newton’s second law for rotational motion of a system of particles can be represented

as –

(a) ––– = �ext (b) ––– = �ext (c) ––– = �int (d) ––– = �int + �ext

10. The escape velocity of 10 gm body from the earth is 11.2 kms–1. Ignoring air resistance,

the escape velocity of 10 kg of an iron ball from the earth will be –

(a) 0.0112 kms–1 (b) 0.112 kms–1 (c) 11.2 kms–1 (d) 0.56 kms–1

II. Very short answer type questions  (VSA) :– 1x20=20

11. Which fundamental force is the strongest among all fundamental forces ?

12. Determine the number of significant figures of the number 6.022 x 1023.

13. Find the dimensions of ‘a’ in the equation F = a�
–
x + bt², where F is the force, x is distance

and t is time.

14. A screw gauge has a pitch of 1.0 mm 100 divisions on the circular scale. Determine

its least count.

15. A car moves with uniform velocity ‘v
1
’ for a time t

1
 and then with constant velocity v

2

for a time t
2
. What is the average velocity of the car ?

16. A particle moves with constant positive acceleration in positive direction. Draw its

velocity–time graph.

17. What is null vector ?

18. At what point of a projectile motion, acceleration and velocity are perpendicular to

each other ?

19. Two cars A and B move along a concentric circular path of radius r
A
 and r

B
 with

velocities v
A
 and v

B
 maintaining constant distance, then find the ratio of v

A
 and v

B
.

20. What is meant by co-efficient of static friction ?

21. What is centripetal force ?

22. What is impulsive force ?

23. A book is lying on the table. What is the angle between the action of the book on the

table and reaction of the table on the book.

24. What is spring constant ?

25. What is elastic collision ?

26. One horse power (HP) equal to how many watts (W) ?

27. What is radius of gyration ?

28. Write the expression of moment of inertia of a circular disc about an axis passing

through its centre.

29. What is geostationary satellite ?

30. Assuming the earth to have a constant density, draw the variation of acceleration due

to gravity from the centre of the earth to the points far away from the surface of the earth.

dL
dt

dL
dt

dL
dt

dp
dt

� � � �
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III. Short answer type questions :– 2x5=10

31. Check whether the equation ½mv² = mgh is dimensionally correct or not.

32. Two parallel rail tracks run north-south. Train A moves north with speed of 54 km/h

and train B moves south with a speed 90 km/h. What is the

(i) velocity of B with respect to A ?

(ii) velocity of ground with respect of B ?

33. The speed of a projectile at the maximum height is ½ its initial speed. Find the ratio of

range of projectile to the maximum height attained.

34. With the help of Newton’s third law prove the law of conservation of linear momentum.

35. State the laws of static friction.

IV. Answer the following questions :– 3x4=12

36. The length and breadth of a rectangular sheet are (16.2 + 0.1) and (10.1 + 0.1) cm

respectively. Determine the area of the sheet in appropriate significant figures.

37. Graphically prove the relation s = ut + ½at² , where symbols have their usual meanings.

38. A body is suspended by a string of length l. Show that if a horizontal velocity of �5gl

is given to the body at its lowest position, then it will be able to complete a vertical

circle.

39. Deduce an expression for the orbital speed of an artificial satellite. Calculate the orbital

velocity when the satellite is near the earth’s surface.

V. Answer the following questions :– 4x2=8

40. What is moment of inertia ? State the law of conservation of angular momentum. Initially

a girl is rotating on a chair. If frictional force is neglected and the girl bends her hand,

then what will be change of her moment of inertia and angular velocity ?

41. Prove that the value of acceleration due to gravity decreases with height from the

surface of the earth. A satellite orbits the earth at a height of 400 km above the surface.

How much energy must be expended to rocket the satellite out of the earth’s gravitational

influence ? Mass of the satellite = 200 kg; mass of the earth = 6.0 x 1024 kg; radius of

the earth = 6.4 x 106 m; G = 6.67 x 10–11 Nm²kg².

VI. Answer the questions :– 5x2=10

42. Deduce Newton’s third law of motion from the law of conservation of linear momentum.

What is the acceleration of the block and the

trolley system shown in the figure. Co-efficient

of kinetic friction between the trolley and the

surface is 0.04. What is the tension in the string.

Take g = m 10 ms–2. Neglect the mass of the

string.

OR

W

^

3 kg W

20 kg

l  l  l  l l l  l  l l l  l  l l  l l  l l  l l  l  l  l l  l

30N
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State the law of conservation of linear momentum. What is impulse ? A car is moving

along a circular road of radius R. The banking angle is �. Show that the car will not

slip at bend if the speed of the car does not exceed

vmax = Rg –––––––––– 
½

.

43. Prove that the time rate of the total angular momentum of a system of particles about

a point is equal to the sum of the external torques acting on the system taken about the

same point. A wheel is rotating at 900 rpm about its axis. When the power is cut-off,

it comes to rest in 1 minute. What is its angular retardation ?

(�s + tan�)
1 – �s tan�

–––––––––––––––

[ 7 ]



���������	
���

���������	�
��
��
�	��������������	���������	�����������

�� �������

�� � � � �

� �

��	 � �
	 � ��	 
 ��	 �
�

�

��

��	 ������ �
	 ����� ��	 ����� ��	 ������

��




�

�� ���� ������ ���� ������

��	 ��� �
	 ��� ��	 ��� ��	 ���

�� ��

��	 ��� �
	 ��� ��	 ��� ��	 ���

��




�

��




�

	� �� ��

��	 ������������� �
	 ������������ ��	 ������������� ��	 �����������


�


 �

�

���  �������!"# �����$������

�

�����!%� �����&! 
 �����!%� �����&!

� �����!%� �����&! �����!%� �����&!

�
��

�
�

�
��

����������	
���

��
��

��
�



��� �������

���

���

���

���

���

�	�

�
�

���

��� ����
�����
��

��� ��	
�
���
� ���
�
���
�

���

��� ���
�
����
��� ��	�

��� ����

���

��� � ������ !"���#

�	� ���#
�
�
����$�
%
�# �

�
� �
�
��"�
$�

���

��� ��
��

��� �&'(�
� �!�
'"'(#

���� ������

��� � � )�
�
���
�
����
*! )�
�
���
�
����
*!

���

��( �"�!�
+(���"�,#
-�

���

���
����������	
���

�����



��� �

��� ������

��� 	

�
�
�	


��� �

�

� �

�� �

��� ����������� �����������

���

�� �����

���

�

��

��� �
�
���� ������
��
��

�

��� !������

"

��� ������

��� ��#��$
��%�	&� ���
�'

�(����&��

� �(����&��

��
 )�

" ��
 )�

�� ���
 )�

��� ���*
��
�
���
�������
�
������
�
�)��

� � �
 ��� +,-

"

�

�

�

��
�

����������	
���

�����

�



��
� �
  
 �
�
�
�
����

. ��� �
  

"

�
�
�
��
.
 �� �
�
�
��/
0%) /�

���������������

�����

������	
�������

�� �
�
��
��

����
��
��������
�� �������

�� 1(�
(�$��
2
	�3
4
�	��
���
�	 �
&��%��
	�3
	$�	
�5
�$���6��������
75
8�#�%-�
 �3#&#�

�5
2
��
�(���
���
8�#�%-�
 �3#&#�
�5
4*
����
���
$	���
�5
5�$��
�����	��
�5
2
��
��	�
�5

4
��
�

�	� � �"� � ��� 9 �3� �
�

�

�� 1��
������
!$���#$�
����3�
	
�!��$��	&
3$�!
�5
(	��$
��
5�#$
�� ��
��	�
�5
	�����$
3$�!�

1���
����$
$��!������
 	��
$	���
��
:

�	� �
:
�� �"� �
:
� ��� �
:
� �3� �
:
��

�� ;����
�5
���
5�&&�(��%
��	�� ����
��
����$$���
<

�	� 4&��3
��
 �$�
�����#�
��	�
(	��$�

�"� 1��
"&��3
!$���#$�
��
�# 	�
��
%$�	��$
	�
���
5���
��	�
	�
���
"$	���

��� 1��
	�%&�
�5
����	��
�5
 �$�#$�
(���
%&	��
��
�"�#��
(��&�
��	�
�5
(	��$
(���
%&	��

��
	�#���

�3� 2
�!�����%
�$��0��
"	&&
��
	�$
5�&&�(�
	
!	$	"�&��
�$	=����$��

�� ���
 /
�5
(	��$
	�
��>?
��
 ���3
(���
���
 /
�5
(	��$
	�
��>?�
1��
5��	&
�� !�$	�#$�

�5
���
 ���#$�
��
:

�	� ��>? �"� ��>? ��� ��>? �3� ��>?

�� 75
���
�� !�$	�#$�
�5
���
"&	�0
"�3�
��
$	���3
"�
�@*
$	��
�5
��	�
���$%�
$	3�	��3
(�#&3

"�
���$�	��3
"�
�

�	� ��@ �"� ��@ ��� ��@ �3� ��@

�� 7�
	
���&��
!$�����*
(�$0
3���
"�
���
����� 
��
:

�	� '�$�

�"�  �$�
��	�
���
��	�
%����
��
���
����� 

��� �A#	&
��
��	�
%����
��
���
����� 

�3� ��3�!��3���
�5
��	�
%����
��
���
����� �

�� 7�
	
���$ �3��	 ��
����� 
(�$0��%
�#"��	���
��
	�
�3�	&
%	��
7��
����$�	&
���$%�
��
��

���
5�$ 
�5
:

�	� 0������
���$%�
��&� �"� 0������
	�3
!������	&
���$%�

��� !������	&
���$%� �3� �&���$��
���$%�

�� 75
?!
	�3
?�
3�����
���
�!���5��
��	��
�5
#���
 	��
�5
���$�%��
	�
�����	��
!$���#$�

	�3
��&# �
$��!������&�*
����
:

�	� ?!
�
?�
�
��� �"� ?!
�
?�
�
�� ��� ?!
�
?�
�
��� �3� ?!
�
?�
�
B
B
��

B
�

B
��

����������	

��



�� ;����
�5
���
5�&&�(��%
��	 !&��
$�!$�����
!�$��3��
"#�
���
�� !&�
�	$ ����
 �����<

�	� 1��
$��	����
�5
�	$��
	"�#�
���
	����

�"� C�����
�5
	�
����&&	���%
 �$�#$�
��&# �
��
	
�6�#"��

��� C�����
�5
	
"	&&
"�	$��%
����3�
	
� ����
�#$��3
"�(&*
(���
$�&�	��3
5$� 
	
!����

�&�%��&�
	"���
���
&�(�$
 ���
!�����

�3� 2&&
�5
���
	"����

��� 1��
3��!&	�� ���
����
� �
!$�3#��3
"�
	
�� !&�
�	$ ����
!$�%$������
(	��
��
:

�
�
���
��� ���
��
�
��� �

;�	�
��
���
!�$��3��
�� �
	�3
 	�� # 
��&�����
�5
���
!	$���&��
��
���
 �3�# 
<

����
��� ���
 )� " ����
��� ���
 )�

� ����
��� ���
 )� ����
��� ���
 )�

��� �
�
�
�� �������

��� D$	(
��$���6��$	��
�#$��
5�$
�&	��� �$��
���%�*
�&	����
����#�
�5
	�$�	�

��� 2$$	�%�
���
�	&#�
�5
"#&0
 �3#&#�
�5
�&	�������
�5
��&�3�*
&�A#�3�
	�3
%	���
	���$3��%

��
����$
 	%���#3��

��� 2�
�&	����
(�$�
��
�#�
����
�	&5
���
�$�%��	&
&��%���
��(
(�#&3
��
	55���
���
 	�� # 

&�	3
��	�
���
(�$�
�	�
�#!!�$�
<

��� 75
	
3$�!
�5
(	��$
�	!�#$
��
���$�3#��3
��
	
 �$�#$�
"	$� ���$*
��(
(�&&
���
"	$� ��$��

���%��
��	�%�
<

��� E�
(�	�
!$����!&�
(�$0��%
�5
��3$	#&��
"$	0��
	$�
"	��3
<

��� ;���
	�$
��
"&�(�
"��(���
�(�
"	&&�
�#�!��3�3
�&���
��
�	��
����$
����
	$�
	��$	���3

��(	$3�
�	��
����$�
;��
<

��� .	 �
���
��$��
3�55�$���
��!��
�5
���$%�*
!�������3
"�
	�
���� !$����"&�
5&#�3*
��

��$�	 &���
5&�(�

��� 1(�
�3�����	&
$���	�%#&	$
��$�!�*
���
�5
��!!�$
	�3
���
����$
�5
����&*
	$�
$�����3
��

5�$ 
	
"� ��	&&��
��$�!�
;�	�
(�&&
�	!!��
��
��	���%
<

��� F!���5��
��	�
�5
	&# ���# 
 ��	&
��
����
G) �&�
H�
I�!$���
���
�!���5��
��	�
��
G)0%
H�

��� 1(�
��	$�
$	3�	��
 	�� # 
���$%�
	�
(	��&��%��
���
�
����
 
	�3
���
�
����
 

$��!������&��
;�	�
��
���
$	���
�5
����$
�#$5	��
�� !�$	�#$��

��� ;���
��
���
��	�
�#!!&��3
��
	
����� 
�A#	&
��
���
���$�	��
��
���
����$�	&
���$%�
<

��� 1��
3�55�$����
"��(���
�(�
�!���5��
��	��
�5
	
%	�
��
����
G
0%��
H��
	�3
���
$	���
�5

�!���5��
��	��
��
����
J��3
���
�(�
�!���5��
��	���

��� 2
�	 !&�
�5
	�
�3�	&
 ��	�� ��
%	�
��
�	0��
$�#�3
���
���&�
24?2�
;�	�
��
���
(�$0

3���*
3#$��%
���
���&�
<

��� ��(
��
���
��&# �
�5
	
%	�
$�&	��3
��
	"��&#��
'�$�
	�
�����	��
!$���#$�
<

��� 75
	
%	�
�	���%
.
 �&��#&�
�	�
H
�# "�$
�5
�����$	����*
��(
 	��
3�%$���
�5
5$��3� 

3���
���
%	�
!������
<

��� ����
�
2
����(�
�
��
��
���
�A#	����
�5
�� !&�
�	$ ����
 ������
;�	�
3�
(�
�	&&
�
��
����
�A#	����
<

��
��

��
�

�����

����������	
���



��� 2
!	$���&�
����#���%
F�C
��
%����
"�
�
�
2
���
(��
;$���
	�
��!$������
5�$
���
��&�����

�5
���
!	$���&��

��� ��(
��
���
�� �
!�$��3
�55����3*
�5
���
	 !&��#3�
�5
	
�� !&�
!��3#&# 
��
���$�	��3
<

��� 1��
&��%��
�5
	
��$��%
���3
��
�(�
$�%�3
�#!!�$��
��
��
� �
;�	�
��
���
 	�� # 
(	��&��%��

�5
���
��	����	$�
(	��
!$�3#��3
��
��
<

��� 75
	��
&�A#�3
�5
3������
��%��$
��	�
���
3������
�5
(	��$
��
#��3
��
	
$����	���
�#"�*

��(
(�&&
���
5$�A#����
��	�%�
<

���� ����
�
��

���������
� 
������
�� ������

��� 1��
8�#�%-�
 �3#&#�
�5
�&	�������
5�$
2
	�3
4
	$�
82
�
���
�
����
K	
	�3
84
�
���
�

����
K	�
;����
��
 �$�
�&	����
	�3
(��
<

��� D$	(
	
%$	!�
"��(���
���
��&�����
�5
	
� 	&&
�!��$�
3$�!!�3
5$� 
$���
����
	
�����#�

&�A#�3
	�3
�� ��
2&��
��3��	��
���
��$ ��	&
��&�����
	�
L�
��
���
%$	!��

��� 2
&�A#�3
"���%
�����$��3
����
���	 
	�
���
"��&��%
!�����
;�	�
(�&&
"�
���
�!���5��
��	�

�5
���
&�A#�3
	�
����
�� �
<

��� F�	��
���
5�$��
&	(
�5
���$ �3��	 ����

��� 75
���
!$���#$�
�5
	
%	�
	�
�����	��
�� !�$	�#$�
��
���$�	��3
���
�� ��*
��(
���
��&�����

�5
��#�3
��
���
%	�
(�&&
"�
	55����3
<

��� ����
�
��

���������
� 
������
�� ������

��� 2
��$���	&&�
��&3
(�$�
��
��$�����3
"�
�#�!��3��%
	
(��%��
5$� 
���
&�(�$
5$��
��3�
75

�
��
���
&��%��#3��	&
��$	��
	�3
�
��
���
8�#�%-�
 �3#&#�
�5
���
 	��$�	&
�5
���
(�$�
���(

��	�
�&	����
!������	&
���$%�
!�$
#���
��&# �
��
���
��$�����3
(�$�
��
%����
"�
98	
�

��� ;	��$
��	�3�
	�
	
3�!��
�
��
	
�	�0
(����
��3�6(	&&�
	$�
��$���	&
	�
���(�
��
���
5�%#$��

2
��&�
��
 	3�
��
���
��3�
�5
���
(	&&�
	�
	
3�!��
�

�	� 2�
(�	�
3���	���
+�-
5$� 
���
5���
�5
���
(	&&
3���

���
� �$%��%
��$�	 
�5
(	��$
��$�0�
���
5&��$
<

�"� J�$
(�	�
�	&#�
�5
�
����
$	�%�
��
 	�� # 
<

��� D�5���
����$�	&
���$%�
�5
	
%	��
I�!&	��
(�����$
��
��
	�
���������
�$
���������
�	$�	"&�<

��(
����$�	&
���$%�
�5
	
%	�
�	�
"�
��	�%�3
<

��� ;�	�
3�
��#
#�3�$��	�3
"�
$���$��"&�
	�3
�$$���$��"&�
!$�������
<
M���
��	 !&���

;�	�
	$�
���
������	$�
���3������
5�$
	
!$�����
��
"�
$���$��"&�
<

�� ����
�
��

���������
�� �����

��� D�5���
�#$5	��
�������
	�3
�#$5	��
���$%��
E"�	��
	
$�&	����
"��(���
��� �

��

��� D�$���
	�
��!$������
5�$
���
������
!$���#$�
����3�
	
��	!
"#""&��

���� F�	��
4�$��#&&�-�
����$� �

��� 2
��	�3��%
(	��
���
#!
��
	
 �3�# 
��
%����
"�
�
�
���� ��� ���
��
���
;��$�
�
	�3
�
	$�
��
� 
	�3
�
��
��
�����3��

�

�

��
�

�����

����������	
���

�



�	� ;$���
���
�A#	����
�5
���
�(�
�� !�����
(	���
	�3
%����
	 !&��#3�
	�3
��&�����

�5
�	��
(	���

�"� ;�	�
��
���
3���	���
"��(���
���
	3=	����
��3��
<

��� ����
�
��

� 
������
�� ������

��� 2
�$	��
��	�3��%
	�
���
�#��$
��%�	&
�5
	
$	�&(	�
��	����
"&�(�
	
(����&�
�5
5$�A#����

���
�'
��
���&&
	�$�

��� ;�	�
��
5$�A#����
�5
���
(����&�
5�$
	
!&	�5�$ 
�"��$��$
(���
���
�$	��

�	� 	!!$�	����
���
!&	�5�$ 
(���
	
�!��3
�5
��
 )��

�"� $���3��
5$� 
���
!&	�5�$ 
(���
	
�!��3
�5
��
 )��

���� ;�	�
��
���
�!��3
�5
��#�3
��
�	��
�	��
�5
���
�!��3
�5
��#�3
��
���&&
	�$
��
���
 )��

��� 2
�$	����$��
�	$ ����
(	��
��
	
��$��%
��
3���$�"�3
"�
���*
��
�
���
���
����
�
������

�
�)��
(��$�
�
	�3
�
	$�
��
� 
	�3
�
��
��
1��
!�������
3�$������
�5
�
��
5$� 
&�5�
��
$�%���

�	� 7�
����
	
�$	��&&��%
(	��
�$
	
��	����	$�
(	��
<
75
��
��
�$	��&&��%*
(�	�
	$�
���
�!��3

	�3
3�$������
�5
���
!$�!	%	����
<

�"� ;�	�
	$�
���
	 !&��#3�
	�3
5$�A#����
<

��� ;�	�
��
���
�����	&
!�	��
	�
���
�$�%��
<

�3� ;�	�
��
���
&�	��
3���	���
"��(���
�(�
�#��������
�$����
��
���
(	��
<

��

�	� 2
(�$�
��
� 
&��%
	�3
�
  

��
�$���
�������
�	�
8�#�%-�
 �3#&#�*
�
�
�
�

����.
 ���
��(
 #��
(�$0
��
3���
��
��$������%
���
(�$�
��$�#%�
�
  
<

�"� ;�	�
��
���
&��%��
�5
	
(�$�
��	�
"$�	0�
#�3�$
���
�(�
(��%��
(���
�#�!��3�3

��$���	&&�
<

4$�	0��%
��$���
�
�
�
���.
 ���

D������
�5
���
 	��$�	&
�5
���
(�$�
�
�
�
��/
0%) /�

���������������

��	��


