4. What do you understand by inertia tensor ?
Determine moment of imertia of the composite
area about y axis. 15

y

|15D mm 150 mml

100 mm

100 mm

= 300 mm = 75 mm

Section 111

5. When the bicycle passes point A, it has a
speed of 6 m/s, which is increasing at the rate
of v=0.5m/52, determine the magnitude of
its acceleration when 1t is at point A. 15

y | :
1’ _— - y=12 111(20)
k
|
|
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Section 1

1. (a) Define moment of a force about an axis.
How 1s it different from moment of a

couple ? 5

(b) Replace the loading system by an

equivalent resultant force and specify where

the resultant’s line of action intersects the

Section 11
member measured from A. 10
3. Locate the centroid (X,7) of the area as shown
500 1b 500 Ib
l 250 1b l below : 15
O 3 : ~ = : — I " X Y
-3 ftml. 3 ftJr 3 ft—L 3 ft_l
roller i i =X y+x=2
2. If the roller at B can sustain a maximum load
lm
of 3 kN, determine the largest magnitude of
each of the three forces F that can be supported *
| m——-)l(———l m—-)l
by the truss. 15
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6. The crankshaft AB tums with a clockwise
) angular acceleration of 20 rad/s?. Determine
i the acceleration of the piston at the instant AB
f 8 rads is in shown position. At this instant ®,p =
10 rad/s and op-~ = 2.43 rad/s. 15

1 800 mm
400 mm e

0.75 1t L 13.6°

8. Block A and B shown in figure below have
mass 3 kg and 5 kg respectively. If the system
1s released from rest, determine the velocity of
block B in 6s. Neglect the mass of pulley and
cord. 15

Wpe = 2.43 rad/s

ue}

®pp = 10 rad/s
aAB=20rad./52
A

025 ft

Darum

Section IV

7. The disk 1s free to rotate on the shaft S. If the

shaft 1s turning bout Z axis at @, = 2 rad/s
] while increasing at 8 rad/s2, determine the
velocity and acceleration of point A at the

mstant shown. 15
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