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v? = u® + 2as
=0+2(9.8)(1.5)
=294

Let e be the maximum extension of the string.
Energy balance:

Exi+ By = Euy
%va + mgAh = %k‘xQ
1(0.6)(29.4 + (0.6)(9.8)e = 1(9.8)¢”
8.82 + 5.88¢ = 4.9¢”
4.9¢* — 5.88¢ — 8.82 = 0
= e = 2.07 (—0.87 is extraneous)
= 0A=207+15=357Tm

Force balance:

T—-—W =ma
kx —mg = ma
(9.8)(2.07) — (0.6)(9.8) = 0.6a

a=240ms?
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4. Define left to be the positive = direction.
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5. (a) Vertical force balance:

Thcos30° —Tgcos30°—W =0

E(TA —Tg)—mg=0

2
2v/3

3
TA—TB:ng

Horizontal force balance:
_ o _ 3
[r = 31tan30° = ¥2]]
T4 cos60° + T cos 60° = mrw
H(Ta+Tp) = m%lu)2
Ty+Tg = @mloﬂ...@

2

Solving:

D+@:2Ty = %ﬁmg—kgmlw?
Ty = %m@g +1lw?®), QED

Q-0 :2Tg = @mluﬂ — %mg
Tp = %m([uﬂ —29)
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Energy balance:

Eri = Egp + Egp

o} = %mvfc + mgAh
7291 = UJ% + 29l
=2
= Vy = 329l

Energy balance at top (r = radius of second circle):

Eyi = Exs + Egp

Imw? = %mvfc + mgAh
UJ% =02 — 29Ah
3gl
= 9
2 Y

Force balance at top:

T+w="2
;
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x = 0.8 cos bt
—0.6 = 0.8 cos bt
cos bt = —%

t =0.484s

T=—kx

ma = —kx

a= —Ex = SHM
m

(e) Momentum balance:

mv; = muy
(0.5)(4) = 0.8vy
vy =25 ms?
12.5
Swr =" =15.625
Y708
= w =395
Umax = wA
2.5 =3.954
= A=0.632m
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