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Question 1

A. Let h = height of well
t, = time for rock to travel to the surface of water
t, = time for sound to travel to the mouth of well

h =gt} (1)
h = Utz (2)
tl =P tz =24s
Substituting eqgn. (2) to egn. (1) and substituting value of t,, we get

1 2
Egtl =v(24—ty)

4.9t% = 806.4 — 336t
4.9t% + 336t; — 806.4 =0
ti =2.32s
h=2637m
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Question 1

B. I) Let t; = time for rocket to travel with engine fires
t, = time for rocket to travel without using engine

When the engine fires,

When the engine falils,

Total time rocket in motion:

1 2
h = Uotl + Eatl

1000 = 80t + 2t?
t? + 40t; — 500 = 0

tl =10s
V1 =vy+at
m
v, =120—
S

1,
h =v,t; — E.gtz

—1000 = 120t, — 4.9t3
4.9t5 — 120t, — 1000 = 0
t, = 31.06s

t; +t, =41.06s
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Question 1

(i) Maximum altitude occurs when v = 0,
0=v, —gt

p= 220 04
98 ~ 4ere

1
st — AT = Egtz + 1000

1
=120 X 12.24 — > X 9.8 x 12.24* + 1000
= 1734.7m

(iif) vr =+/2gh

=2 % 9.8 x 1734.7
= 184.4m/s

volume

C. Thickness =

378X 1073
B 25

surface area

=1512x10*m
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Question 2

A. ). F=ma

Form;: T = mya

Form,: T —myg =0

Substituting the above equation, we get

mpg
a=——

mq
To make all blocks static,

F=(M+m1+m2)a:(M+m1+m2)(

mpg
miq

)
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Question 2

ZFy=Ly—Ty—mg=LcosZO—Tsin20—7.35N=may=0

2
v
ZszLx+Tx=Lsin20+Tc0520=m7
172—075 ) =163 N
e T 60c0os20

We have the simultaneous equations
Lsin20 4+ Tcos20 =163 N

Lcos20—Tsin20 =7.35N

Tcos 20 _ 16.3
sin20  sin 20
sin 20 B 7.35
cos20  cos 20
16.3 7.35

T(cot20 + tan 20) = —
{2 e 20, sin20 cos 20

T(3.11) =39.8N
T=128N
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Question 3

A. Consider the work done on the pile driver from the time it
starts from rest until it comes to rest at the end of the fall. Let
d = 5.00 m represent the distance over which the driver falls
freely, and h = 0.12 m the distance it moves the piling.

- 1
z W = AK Wgravity + Wbeam — Emv]zf . Emvlz
SO,
(mg)(h+d) cos0 + Fdcos 180 = 0
Thus,

_mg(h+d) 2100(9.8)(5.12)

- d 0.120
The force on the pile driver is upward

= 8.78 X 10° N
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Question 3

B. The energy of the caris E = %mv2 + mgy

E = %mv2 + mgd sin 8 where d is the distance it has moved along the track
dE dv

P == mva+mgvsm8

When speed is constant,
P = mgvsin@ = 950(9.8)(2.2) sin30 = 1.02 x 10* W

dv 2.2—-0 ;
= 0.183m/s

i — a —
dt 12
Maximum power is injected just before maximum speed is attained:
P = mva + mgvsin 6 = 950(2.2)(0.183) + 1.02 x 10* W = 1.06 x 10* W
At the top end,

1 1
Emvz + mgd sin 8 = 950 (5 (2.2) + 9.8 X 1250 sin 30) = 5.82 X 106]
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Question 4

A. ()X F=—-2Tsinfjwhere 6 = tan~! (%)

Therefore, for a small displacement
sinf = tan 6 =%and Y F = —ZLﬂj

(i) The total force exerted on the ball is opposite in direction and
proportional to its displacement from equilibrium, so the ball
moves with simple harmonic motion. For a spring system,

2. F = —kx becomes here ), F = —%y

Therefore, the effective spring constant is ZTT and w = \/% = /%
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Question 4
1
1 ~.
_._,92749
@
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Question 4

. MG
B. (I) glzgzzrz_'__az

gly — _gzy
9,=91, 195, =0

G1x = Yor = 9, €050
r

cosf = T
(a? +1r2)2
g =129,,(-0
or
g= 2 7 toward the center of mass

(r2+a?)2

. . 0
(i) As r approaches 0, the above equation approaches == 0
2MG

72

(i) As r becomes much larger than a, the expression approaches ZMfr a
r
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