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General guidance to Additional Assessment Materials for use in 2021 
Context 
· Additional Assessment Materials are being produced for GCSE, AS and A levels (with the exception of Art and Design). 
· The Additional Assessment Materials presented in this booklet are an optional part of the range of evidence teachers may use when deciding on a candidate’s grade. 
· 2021 Additional Assessment Materials have been drawn from previous examination materials, namely past papers.  
· Additional Assessment Materials have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidate. 

Purpose 
· The purpose of this resource to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the mapping guidance which will map content and/or skills covered within each set of questions.  
· These materials are only intended to support the summer 2021 series.  


1	Two smooth uniform spheres P and Q, of equal radius, are both moving with speed u on a smooth horizontal plane. The spheres are moving in opposite directions along the same straight line when they collide directly. Sphere P has mass 2m and sphere Q has mass 3m. The coefficient of restitution between the spheres is e.

Prove that if  e >    then the direction of motion of Q is reversed by the collision.
(8)
(Total for Question 1 is 8 marks)



2	Two particles, A and B, have masses 2m and 3m respectively. The particles are moving in the same direction along the same straight line on a smooth horizontal surface when they collide directly. Immediately after the collision, the speed of A is u, the speed of B is u and the particles are both moving in the same direction.

After the collision with A, particle B hits a fixed smooth vertical wall which is perpendicular to the direction of motion of B. Particle B rebounds from the wall so that there is a second collision between A and B.

The first collision between A and B occurs at a distance d from the wall. The second collision between A and B occurs at a distance x from the wall.


Given that the coefficient of restitution between B and the wall is ,
(a) 	find x in terms of d.
(5)


Given also that the coefficient of restitution between the particles is ,

(b) 	show that there will not be a third collision between A and B.
(9)
(Total for Question 2 is 14 marks)





3	Particle A, of mass m, is moving with speed u on a smooth horizontal plane towards an identical particle B, which is at rest on the plane.  Particle A collides directly with particle B.  The coefficient of restitution between the particles is e.
 	Given that 42% of the total initial kinetic energy of the two particles is lost in the collision,
(a)   find the value of e.
(10)
 If instead e = 0,
(b)   describe, as fully as possible, the motion of the particles after the collision.
(2)
(Total for Question 3 is 12 marks)


4	A particle, P, of mass 4m is moving along a straight line on a smooth horizontal plane.

A particle, Q, of mass 3m is at rest on the plane on the same straight line.

Particle P collides directly with particle Q.

Immediately before the collision the speed of P is ku, where k is a constant.

Immediately after the collision the speed of P is u and the speed of Q is  
The coefficient of restitution between P and Q is e.

(a) (i) Show that there is only one possible value of k.

(ii) State the value of k and the value of e.
(11)

(b) Find the total kinetic energy lost in the collision between P and Q.
(3)
(Total for Question 4 is 14 marks)
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