Mathematics

Momentum and Impulse - Answers

Exercise A
1 Hms! 2 2.5ms?! 3 3ms?!
4 6.5ms! 5 2.59Ns(2d.p.)
Exercise B
1 4ms™' .
2 Fms’!
3 45ms’!
4 a Jms’ b 3Ns
5 a 1ms™ and direction unchanged
b 15Ns
6 10
7 a 2% direction reversed
b Smu
8 Larger 8ms' and smaller 4ms'
9 a'3 b —9',;'“
10 a 3ms" b 4.5
11 a 4ms'in same direction
b 3msin opposite direction
12 a 3ms' b 6kg
Challenge
g Imu, ,_ 3mu,
P:l= 3 Q= 5
f)mu, _ 3mu, - _2u,
% 2 TeRsTes
Exercise C
1 (44i - 24jyms! 2 (8i+8jyms’
3. (i-2j)ms”? 4 (3i-4jms’
5 (18- 24jNs, (7i - 7jims"!
6 (10i - 5§)Ns, (250 + 2jims!
7 (-12i- 12j)Ns 8 (-6i+4.5j)Ns
9 Q=30 ~ a=37° (nearest degree)
10 |Q|=v5 =224 (3 s.) a = 27° (nearest degree)
11 6v10 or 19.0Ns (3 s.1)
12 (-5i + 30j)ms!
13 v=1(14i + 20j)ms"’
14 v=i+2j 18° (nearest degree)
15 6ims'
16 32
Challenge
I=mic-ai+md-b):and5=9=0_1.61c-a+d

NB Tutors Ltd, Unit 79, Capital Business Centre, 22 Carlton Road, South Croydon, CR2 0BS



Exercise D

1 a -;-u = v, direction reversed )
b 6mu ) :
2 a 14ms’ b ¥ ms ¢ 0.75m(2s.1)
d e.g. The pile driver is likely to bounce slightly so the
particles will not coalesce; the pile driver is much
heavier than the pile so the particles will behave as
if they coalesce.
3 a 2000 b 36m
4 a 1.75ms’ b 0.45Ns
5 a 2.5ms’! b 15000Ns
6 a 0.7ms' b unchanged ¢ 8.25Ns
7 3
8 a 7.5ms’! b 11000(2s.f)
¢ A could be modelled as varying with speed.
9 26Ns, 23°(nearest degree)
10 213jms™
11 7i + 56j
12 a 61ms’' b (68i+ 23j)jms’
Challenge

Using equations for impulse

1

 changes direction after impact:

S uU-v
lcm(v+u)-m(u-—v)sok-u+v
P changes direction after impact
um+ v
u-v
a k must be positive so u > v

kmlu-v)=mlv +u) sok=

b k= z : z then  changes direction after impact.

Ifk = z : z then P changes direction after impact.
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