FUNDAMENTAL APPLIED MATHEMATICS

Exercise 7C

Q.1. (i) Before (Mass) After
4i+3 M pi+3
i+ M gi +2
M#) + M(1) = M(p) + M(qg)

=p+qg=>5
pP—4q9_ _1
4-1" "3

=p-q=-1

Solving these givesp = 2, g = 3.
The new velocities are 2i + 37 and
3 + 2]

1

(i) KE e = 5(MIA2 + 32 + %(M)(V +22)

= 15M )

KE.yer = SM(22 + 32) + IM(32 + 22
= 13M

Loss = 15M — 13M = 2M ]

Q. 2. Before (Mass) After
3i + 4f 2 pi + 4
> > > >

—4i + 3] 3 qi + 3

2(3) + 3(=4) = 2(p) + 3(q)
=2p + 3q = —6

P—q_ 3
3+4 7
=p-q=-3

Solving these givesp = —=3,q =0
(i) Their velocities are —37 + 4]?, 07 + 3/?

(“) K. E'before =
1

52) (32 + 4% + 503)(—4)? + 3?)
1

= 622

N | =—

J

K‘E'after =
1

22) (=37 + 4%) + 2(3)(0 + 32
_ 38l
—382J

ol _agl
Loss—622 382

=24

(i) I, = MV — M@
= 2(=3i + 4)) — 2Gi + 4))
= —12i Ns
The magnitude of the impulse is 12 Ns.

Before (Mass) After
6 +] M 0i +]
—2i — 5 2M gi — 5
M(6) + 2M(=2) = M(0) + 2Mq
=q=1
(i) Its velocity isi — 5;.
) 91— ¢ o5 =1
6 + 2 8
Before (Mass) After
51 + 5 2M pi + 5]
0 + 0 M gi + 0
2M(5) + M(0) = 2Mp + Mgq
=2p+q=10
P=q9_ _1
5-0 2

=2p — 29 = =5
Solving these gives p = %, qg=>5
(i) Their velocities are 2%7 A 57; 51 + 0;
i) 1. = MV — Mat
1 & P . =f
= ZM(ZEI 4 5}) — 2M(5i + 5j)

= —5ml? Ns
- > 2 > >
I, = M(5i + 0j) — M(0i + 0j)
= 5M7 Ns
(i) K-Eoppgore =
%(2/\/1)(52 +52) 4 %(I\/I)(OZ + )
= 50M |
K'E‘after =
Tom ((5)2 + 52 + w2 + 0?)
2 2 2
_ 433
= 434MJ 1
6--M

_ 47 100
Percentage Loss = oM < T
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