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* * * SOLVE ONLY 5 OUT OF 6 QUESTIONS * * *
* The steps of solution of each problem should be shown clearly in the space given. Total
* Write your answers in boxes provided, otherwise your answer will not be considered. 100
* Constants: g = 9.8 m/s? ovr oF

QUESTION 1 (20 %)

An object is suspended by a cord as shown in Fig I
and the tension in the cord is 7; = 10 N. The object is
then immersed to the water as shown in Fig II. In this
case the tension in the cord is 7% = 6 N. Determine the
mass density of the object.

(Density of the water is given as: py, = 1000 kg/m®)
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QUESTION 2 (20 %)
A hot-air balloon which is initially at rest is rising vertically at a

constant acceleration of a = 2 m/s>. When the balloon is # = 225 m

above the ground, an object of negligible mass is dropped (released)
from the balloon at time 7 = 0.

(a) Find the velocity of the balloon at height # = 225 m

v = yp/(; 2ah — '\}:\/Qa.k

=V @ ()225)

= 20 wmls
V= 30 m/s
(b) Find the maximum height A from the ground reached by the object
ST TR 1+
1 i V' = vt 2 (H-h)
}
VT , 0 = v —24 (W)
Y ! H A
t oc _ V= 22— 4225 = 2703 m
h '  q 2x9:%
‘ &
‘ H= 270-9 m
7 7
(c) Find the time ¢ at which the object hits the ground =
. _ 20 3V 30" = 4 (4-9)(-225)

M=, tVET
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0= h + V& ~
o f P > " t ‘ — 4 00 S‘ s V
4.9t —~30t -225 =0 , i
TeE T = fo.
(d) Find the height from the ground of the balloon when the object hits the ground
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= 225 4 30 (10-5) +3 &) (0%

— 650.25 m

L' = £50.25 m
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QUESTION 3 (20 %)

The ballistic pendulum (as in the figure) is a system used
to measure the speed of a bullet. A bullet of mass m=5g
is fired into a large wooden block of M = 1 kg suspended
from light wires. The bullet embeds in the block, and the
entire system swings through a height 2 =5 cm.

(a) Find the initial speed (vo) of the bullet

Conserved afte~ the ro//f!fﬂ/l.

mV, ::(m-.«-M)\)‘ (1) ﬁ':%{,p: %iu;

where the  common | 1 :

L vo= h
Vclou‘t‘g of the sys tean m4M 2 W M@-
a F é.cr f’l\L collrsion. ’\}‘\. — 2 g- W (1')

Com L!\M\Ag Eqn (1) ad (2)  andd .ro/whg for Vo

o (M e
)

Vo I —a
_ [sxie’ 41 > \/22_)(9-8) (s x10”")
g >L|o-3
= 4199 mlis Vo = 199 m/g

(b) Find the loss in mechanical energy (AE) due to the collision

Mehani cal enersy before collision °

_ n
E,= L m¥ = L(sxid”) (199) =927

Mu\f\w\‘cw( energy after collrsion:

E, = I’(M-{-M) v’l:(m—f-M)g,l'\ )
= (§x10'3+4,) (3-8) (57“0 )
- 0.49 70
S BE= B —f = - 9% T pE= —98.5 3
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QUESTION 4 (20 %)

- m, R

Two blocks, mi= 2 kg and m; = 5 kg, are connected
by a light strings that passes over a pulley of radius
R = 10 cm and mass m = 1 kg as seen in the figure,
The coefficient of kinetic friction between the mass m;
my and surface is p = 0.2. (Moment of inertia of the
pulley about its center of mass is 7 = mR%/2)

(a) Calculate the common acceleration of the blocks _—

Newtons 2™ Llaw T, \‘:’-
for bloch 4 : T,—-F= m a %’ A—Q

.T:l.—}km.a' :M‘ a (')

e X
for  block 1 My § — T, = M a (2) F= pN= ’J'M'g' T
for pu[k; T = I A /L La.
(T -T)R: M ﬁl) s
o 1 > 1 M’L%

m a (3)

ﬁ‘dohhg’ Egn (1), () &l (3) g-“V“-":

—_— M - 9.0 4L
a:(mq' el ng__——— G-§ = 6 mic™ —
M, + Mg+ M 5+ 2+ 1 a = 6m/k

(b) Calculate tensions in the string

Dh:"ng' Egn (¢) : T, = M,(a'f'/""g.) = 2(6-!- 0-2%9‘3) ~ 16NV

s(98—6) = 19

Ui Egqn @): Tp = m (g-2) =

T, = (4N
= (9N
(c) Calculate angular acceleration of the pulley
a ¢ v
R -1
ol = &o f‘dd'/[l

17.01.2008 Page 4/6 EP105 General Physics |



QUESTION 5 (20 %)

A pendulum consists of a ball of mass m = 2 kg attached
to a light cord of length L = 3.2 m as shown in Figure. The
ball is released from rest at point A when the cord makes
an angle 8 = 60° with the vertical. The ball passes through

its lowest point B and stops at point C. Ignore all possible
frictions in the system.

(a) Find the rotational inertia of the ball about point P

T=mL" = Q.x(’s-if_ = 20.5 kg-m

(b) Find the angular speed of the ball (about point P) at point B
Conrervatbion of Emergy:

K;D'f‘b(.,q = Kk 4-%&

\"4
w= —
Agh =7 ’AV : ¢
V= \/‘__ﬂ e
‘———-——1—""/-‘ = :
=\y2q L(A—-Cos®) _ 5 = 135 redls
(1 .)_) U ~(o3bn
_\[(25)(96824 . W= FS radk

(¢) Find the magnitude of the angular momentum (about point P) of the ball at point B

k8
l = T w = (20.5‘>(4-?$‘) = 35.9 kﬁ-M/x

Z = 35.9 kg.»}/)’
(d) Find the magnitude of the torque exerted (about point P) on the ball at point C

\'-E\ —_—_(?x;l = FFS/‘AH‘

a ]
{ o : - L mg’ S /s
| = (32)(2) (9:8) Sinéo
, l
' ;zmg ( = 54&3 L
T =5 .3 I\/-Ml
17.01.2008
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QUESTION 6 {20 %)

A block of mass m = 680 g is fastened to a spring whose spring constant is ¥ = 65 N/m. The block is
pulled a distance x = 11 cm from its equilibrium position and then released from rest.

(a) What force does the spring exert on the block just before it is released?

F=|- kxl = l—- (¢s) (”'”)l

(b) What is the amplitude of the oscillation?

= 7145

N

F= 2.1 A

x = AL e

Sthece maxloam  olis bance ) au‘wm as
A= A = 14cmn = 044 m
A= 4 m
(c) What is the period of the oscillation?
—
6$
M g.65
Ay
T = L — A =1 0. 64 <
e .73
T = 064 5
(d) What is maximum speed of the oscillating block?
¥ — wA = (9_73)[(),({) = 1.08 mls
WA A
VMM = (.08 M/g
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