FUNDAMENTAL APPLIED MATHEMATICS

Q. 15. Before (Mass) After
u17 3 vﬁ
u27 4 C[;
1: 3u, + 4u, = 3v, + 4q
=q = %(f’au1 + 4u, — 3v1)
T 9
2: U, —u, =@
=v, —q= —eu, +eu,
Butg = %(3u1 + 4u, — 3v1)
5o Wy = %(3u1 + 4u, — 3v,)= —eu, + eu,
= 4v, — 3u, — 4u, + 3v, = —4eu, + 4eu,
=7v, = u1(3 — 4de) + 4u2(1 +e) QED
= 3v, = 3u,. Butv, = 2(u,3 — 4e) + 4u,(1 + e)
1= 30,3 — 4e) + 4u)(1 + e) — 3u,
= %(E’;u1 — 4eu, + 4u, + 4eu, — 7u,)
= %(—4u1 — deu, + 4u, + 4eu,)
= 172(—u1 —eu, +u,+ euz)
_ 12 1 1
= =(~u,(1 + &) +u,(1 +e))
12
== (1 +e)u, —u;) QED
Q.16. (i) Before (Mass) After =51+e =8
P: 4u 3m 2u =1+e=1.06
Q: 2u 5m q =e = 0.6
3m(4u) + 5m(2u) = 3m(2u) + 5m(q) (i) Let the velocity of P after impact be p.
... divide by m 3m(4u) + 5m(2u) = 3m(p) + 5m(q)
= 12u + 10u = 6u + 5¢q = 3p + 5q = 22u ... Equation 1
=5q = 16u =0 - e
16u 4u—2u
3 q = — .
, 5 =p—q=—2eu .. multiplyby -3
U =
ﬁ = —e = —3p + 3q = 6eu ... Equation 2
2u—q Adding equations 1 and 2 we get
u 8q = 22u + 6eu
=2u—q=—2eu = 8q = 2u(11 + 3e)
=q =2u(l +e) butq = % =q= %(11 + 3e) ... minimum value
16u i occurs whene =0
2u(l +e) =—F— ti
= AU 6 =5 g"y”ﬁ’y :q:%(11)=2.75u




