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A-Level Cambridge FURTHER MECHANICS - P3 CH13 - Momentum and impulse

2 = (9231/21_Summer_2017_Q3) - Momentum And Impulse

Two uniform small smooth spheres A and B have equal radii and masses 3m and m respectively.

Sphere A is moving with speed # on a smooth horizontal surface when it collides directly with sphere
B which is at rest. The coeflicient of restitution between the spheres is e.

(i) Find, in terms of « and e, expressions for the velocities of A and B after the collision.

Sphere B continues to move until it strikes a fixed smooth vertical barrier which is perpendicular to

the direction of motion of B. The coefficient of restitution between B and the barrier is % ‘When the
spheres subsequently collide, A is brought to rest.

(ii) Find the value of e.
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A-Level Cambridge FURTHER MECHANICS - P3

CH13 - Momentum and impulse

3 - (9231/23_Summer_2017_Q3) - Momentum And Impulse

(ii) Find the distance of B from the wall when it collides with A for the second time.

[6]
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FURTHER MECHANICS - P3

CH13 - Momentum and impulse

4 - (923121 Winter_2017_Q3) - Momentum And Impulse

(ii) Given that £ = 2, show that after B has collided with C there are no further collisions between

any of the three spheres.

(5]
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A-Level Cambridge FURTHER MECHANICS - P3 CH13 - Momentum and impulse

1 - (923121 _Summer_2017_Q1) - Momentum And Impulse

0-08 x (300 — v) = 1000 = 0-02 (AEF) M1 Al
v =300 —250= 50 [ms'] Al
Total: 3

2 - (9231/21_Summer_2017_Q3) - Momentum And Impulse

(i) 3mvy + mvy =3mu, vy — vy = U (AEF) Mi
w=@B-euvy=*%(1+te)u Al Al
Total: 3
(i) v = = Yavp [= - (9/16) (1 + e)u] (AEF) Bl
[BmlVy +]1mVs=3mvy +mva’[V=3(9-Te)1/16] M1
Ve [-Val= —elvy’— va) [V =e (21 + 5e2) 1/16] M1
FEITHER: (M1 Al)
[4Vy =]3-e)vat(1+e)vz'=0
W3 -e) - (916) 1 +e)*=0 (AEF)
OR: (M1 Al)
3(9-Te)=e(21+ 3e)
5¢"+42¢ —27=0,e=3/50r 0:6 M1 Al
Total: 7

3 - (9231/23_Summer_2017_Q3) - Momentum And Impulse

(i) My, + mvg = mu (AEF) *M1
Vg —w =% u *M1

Vi = 5u/6 Al

wg =" v =5/18 AG B1

Total: 4
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FURTHER MECHANICS - P3

CH13 - Momentum and impulse

(i)

vi=u/6 DA1
FITHER: (M1 A1
(d—x)/vy=d/vstx/wg (AEF)
old—-x)=12d+30x M1 Al)
OR: (M1
x4 = (divg) vy = (6d/5u)y /6 = 0-2 d
L=(08d)/(vy+wg) =9d/5u M1 Al
va= Wb =03dorys=wgt;=05d Al)
OR2: (M1
X4 = (divg) vy =(0d5u) /6 =0-2 d
(0-8d—x)/vy =x/wgor0-8d(vy+wg)=xiwp M1 Al
48d-6x=36x0rl18d=36x Al
x=%d Al
Total: 6

4 - (9231/21_Winter_2017_Q3) - Momentum And Impulse
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