Answering Exam Questions: 5. Collisions
2008 (a)
(i) Straightforward. Ans: 1-e, ½ (1-e2), ½(1+e2)

(ii) The only other possible collision would be between the first and second sphere, this will only happen if 

1-e ( ½ (1-e2). Follow this through to get e ( 1, which is correct therefore there will be a collision.

2008 (b)
Straightforward. Get v1 and v2 as normal and then use tan (( + 45) = vj/vi to get the required expression.

2007 (a)

(i) Straightforward. Ans: v1 = 6-3e, v2 = 6+2e
(ii) Easy peasy once you remember that Impulse = change of momentum

2007 (b)

(i) Straightforward, remember that speed means magnitude. Ans: v1 = usin (, v2 = ½ uCos (.

(ii) Draw a diagram and it becomes obvious that the 4 kg sphere gets deflected by an angle of 90 -(.

(iii) Straightforward, just be careful with the algebra.
Ans: u2Cos2(.

2006 (a)
(i) Straightforward. Ans: v1 = (7-5e)/2, v2 = (7 + 3e)/2

(ii) Straightforward, just be careful with the algebra. Ans: k = 15.

2006 (b)
(i) This seems very different from the standard question but if you approach it in the same way you get v1 = u/2 (1-e) and v2 = u/2 (1+e). Then get the magnitude of each (using Pythagoras) to get a value for the speed of each. Then by equating the expressions for the speed of each you end up with e = -1, which can’t be true therefore the two spheres could not have the same speeds.
(ii) Straightforward angle of deflection question.
2005 (a)
Straightforward. After the first set of collisions v1 is 1/4 and v2 is 7/32, so P will strike Q a second time.
2005 (b)

(i) Straightforward. Ans: v1 = -eu/(2, v2 = eu/(2, so speed of A = u((1+e2)/(2, speed of B = u((1+e2)/(2
(ii) Work out ( for each in the usual way, then draw a diagram to represent the velocity of each after the collsion, which shows that the angle between them afterwards = 180 - 2(, where ( represents the angle of each sphere after the collision and can be found in the usual way, i.e. Tan ( = vj/vi
2004 (a)
(i) Straightforward: v1 = u(3 -5e)/8 and v2 = 3u(1+ e)/8.
(ii) Straightforward. We know that v2 is always positive so if the spheres move in opposite directions then v1will have to be negative, i.e. 3 – 5e ( 0. Work with this to get an answer of e ( 3/5.

2004 (b)
(i) Unusual in that you had to do part (ii) first. When you get e, sub it in to Tan ( = vj/vi to get ( = 600.
(ii) Difficult question. You had to notice that the part of the question which was in bold was necessary, i.e. the speeds afterwards are equal. This means you need to get the magnitude of each velocity afterwards and equate.
Ans: e = 1/3
2003 (a)
(i) Straightforward. Ans: v1 = u (3 -13e) /16 and v2 = 3u (1+ e)/16. 
(ii) Straightforward. there will be a second collision if the velocity of the sphere coming back off the wall is greater than the velocity of the first sphere (also moving to the left). i.e. if ev2  (  - v1
Ans: 0  ( e ( 1/3 
2003 (b)
(i) Tough question. Find v1 and v2 as usual: v1 = u Cos ( (1 -2e) /3 and v2 = u Cos ( (1+ e)/3. Now for the angle of the velocity after you need to notice that the angle is (90 - (), and that if Tan (90 -() = vj/vi, then Tan ( = Tan vi/vj (prove this to yourself by investigating a right-angled triangle with sides 3, 4 and 5. Begin with this and work through to get the required expression at the end.

(ii) Easy peasy. Impulse = change in momentum. Ans: e = ½.

2002 (a)
Straightforward. Just be careful with the algebra. Ans: e = 0.58

 2002 (b)
Straightforward. The angle associated with the velocity afterwards is in the form Tan (( + () so to get Tan ( on its own you need to refer to page 9 of the log-tables.
[image: image1.emf]2001 (a)
(i) Straightforward. Remember speed means ‘magnitude’. Ans: speed of the first sphere is and speed of the second sphere is u (2 + 2e)/5(2.
(ii) Straightforward. Ans: e = ½.

2001 (b)
(i) Tricky. You need to remember that if u is the magnitude of the relative velocity between the spheres then this means that you take the velocity of the first sphere to be u and the velocity of the second sphere to be 0. From this it is straightforward to show that v1 = u/2 (1 -e)  and v2 = u/2 (1+ e) and from there to show that the impulse is ½ mu(1+e).

(ii) Straightforward, take care with the algebra.

