). 1 The expression of kinetic energy of a rigid body wort. a [rame I is known to be: T = %mi" 2+
(I w? + Ihwd + I4w3). Symbols have thier usual meanings. Which of the following is true?
O A can be anv point lixed to the body
) A may be the center of mass of the body
@] the expression is true only if all gquantities are delined
with respect to an inertial reference frame.
() None of these 15 correct.



Q. 2 A reactnagular plate with center of mass C is pinned to two rods of length L each, which rotate in a
vertical plane at a constant angular velocty w. The line PS is parallel to the two rods at this instant.
The moment of all external forces acting on the plate must be zero about

ONORONE

at least, Point C and Point ),
Point C only
at least, Point C and Point P,

None of these 1s correct.
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Q. 3 In the shown figure [ is a a distributed force (N/m) and M represents a torque (Nm). The resultant
force system of the shown force system at A is comprised of a force I and a torque . Choose the

correct answer.,

o
I

5
N+ +- Il

I

o

1Fy
O ¥
@

—flk+Fj . C
15 1Pk
—[lk+Fj . C
LFi;
—flk+Fj.C=—(M)i

None of these is correct.,
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Q. 4 (answer to be checked, BJ 8.118) Bucket A and block C are connected by a cable that passes over drum
B. Knowing that drum B rotates slowly counterclockwise (at a constant angular velocity driven by an
external mechanism) and that the coeflicients of [riction at all surfaces are p, = 0.35 and py = 0,25,
determine the smallest combined mass m of the bucket and its contents for which block O will reamin
at rest (g = 9.81ms™ %, 7 = 3.1415).

2.9 kg

158 kg

11.7 kg

None of these is correct.
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SOLUTION

Free body: Dirum

s T L
'a 5L _ A
meg
I, = JJE.[;'E":FEH (1)
LT

(e Smallest s for block C to remain at rest

Cable slips on drum.
Eq. (1) with g, =0.25; T, =mge” "™ =1.688 lmng

Block C: At rest, motion impending

L

=
+/EF=0: N-mggcos30° i et
N =mpcos 30° 25* t
F=puN=035m,gcos 30°
i, o » / =

my =100 kg Lt

+EF =0 T+ F-m.psin30°=0C

1688 Limg + 0.33m. g cos 30° — i g sin 307 =0
1. 688 lm = 0. 19689m,-

m = 0.11663m,. = 0116630100 kg): m=1166ks 4




Q. 5 AB is a rigid circular tube (radius R, see figure). AB rotates with constant angular velocity 9.4 rad /s
clockwise i the plane of the paper relative to the ground [rame. Point A 15 fixed to ground. Particle
P is [ree to move along the pipe (of small cross section). At the shown instant, the particle is moving
with velocity -8¢ m /s with respect to the pipe. Given that the acceleration of P with respect to ground
is 44.4% - 21.77 ms~2 at the shown instant, choose the correct answer

RE—194R +0.72=1)
RBP4+ 1R —072=10
R 1 4R +0.72=10
None of these 15 correct.
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