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1. Let qpxxxf ��� 2
)( , such that 01��� pq . Show that -1 is not a root of 0)( �xf .

   Let the roots of 0)( �xf   are �� , .
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   Hence show that the quadratic equation   
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   Let the minimum value of  f(x)  be  1l . Show that 
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   If the minimum value of  h(x) is  2l ,  show that  
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   Hence prove that for all 	
x , 0)( �xf  if and only if 0)( �xh  for all 	
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b. When t is a parameter, x and y are defined as   teytex tt cos,sin �� .
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c. The equation of a curve is given by 
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y .  Where a and b are constants.Curve has a

          stationary point at  (1, -2). Find a and b.

3. (i)  State, in usual notation for any triangle ABC, the “sine” rule and “cosine” rule.

           In usual notation for the triangle ABC if  
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      (ii). Show that    
48

1
tan

7

1
tan

5

1
tan

3

1
tan 1111 �

��
�

�
�
�

���
�

�
�
�

���
�

�
�
�

���
�

�
�
�

� ����
.

4. A particle A of mass m moving with velocity u on a smooth horizontal table collides directly with a

         stationary particle B of mass 3m. The coefficient of restitution between A and B is e.

i. Show that after impact the particles A and B move with velocity 
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respectively.

Afterwards B collides with a vertical wall which is perpendicular to the direction of motion of

        B  and rebounds. The coefficient of restitution between B and wall is 
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ii. If A and B collide at the second time while they move to the same direction, show that 
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iii. If 
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5.   A particle is projected from a point on a cliff of height h with initial velocity u at an angle ��
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i.Show that, after a time �ec
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u
cos  the particle moves along a direction perpendicular to its  initial direction of

            motion.

ii. Show that, at this instant the particle is at a vertical height �
�

�
�
�

� � �2
2

cos
2

1
1 ec

g

u
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            point of projection.

       iii. Show that the velocity of the particle at this moment is �cotu .

6. a. A car of mass 1200 kg moves with the engine shut off, down a straight road of inclination �  to the horizontal.

    where 
1

sin
30

� � , at a certain constant speed. Taking the acceleration due to gravity 2
10g ms

��  , find in newtons,

    the  resistance to the motion of the car. Find the power of the engine in kilowatts, when the car ascends the same

    road, under the same resistance with an acceleration 
21

6
ms� , at the instant when its speed is 115ms� .

 b.A particle P of mass 2m, hanging freely from a horizontal ceiling by a light inextensible string of length l, is in

  equilibrium. Another particle of mass m moving in a horizontal direction with velocity u  collides with the particle P

  and coalesces to it. The string remains taut after the collision and the composite particle just

  reaches the ceiling. Show that 18u gl� .


