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Part A (Part A is Compulsory)
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Q2 [2 x 5 = 10 Marks] - Short Answer Type Questions

(I) State lame’s theorem.

(II) What is D'Alembert’s principle

(II1) Describe horizontal range of projectile.

(IV) State parallel axis theorem

(V) Define amplitude and frequency of SHM

Part B (Answer any Five out of Seven) Each Question is for 10 Marks

3. Determine the force in each member of the truss shown below figure

16(a),
Set 6 = 30°

and state

if the members are
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Figure 16(a)

in tension or compression.

4. Locate the centroid ¥ of the shaded area shown in figure 17(a).
Locate the centroid (i, ) of the shaded area shown in figure 17(b).
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5. Determine the polar moment of inertia of I-section shown in the
figure 18(a)
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Figure 18(a)

6. A double purchase crab used in a laboratory has the following
dimensions :

Diameter of load drum = 160 mm, Length of handle = 360 mm

No. of teeth on pinions = 20 and 30, No. of teeth on spur wheels = 75
and 90. When tested, it was found that an effort of 90 N was required to
lift a load of 1800 N and an effort of 135 N was required to lift a load of
3150 N. Determine :

(a) Law of the machine,

(b) Probable effort to lift a load of 4500N

(c) Efficiency of the machine in the above case,

(d) Maximum efficiency of the machine.

7. A 50-kg block moves between vertical guides as shown in figure
20(a). The block is pulled 40 mm down from its equilibrium position and
released. For each spring arrangement, determine the period of the
vibration, frequency, the maximum velocity of the block, and the
maximum acceleration of the block.
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8. A projectile fired from the edge of a 150 m high cliff with an initial
velocity of 180 m/s at an angle of elevation of 30° with the horizontal.
Neglecting air resistance find :




(a) The greatest elevation above the ground reached by the projectile ;

and
(b) Horizontal distance from the gun to the point, where the projectile
strikes the ground.

9. (a) The equation of motion of a particle moving in a straight line is
given by : s =18t +3t% —2t3 where (s) is in metres and (t) in seconds.
Find (i) velocity and acceleration at start, (ii) time, when

the particle reaches its maximum velocity, and (iii) maximum velocity of
the particle.

(b) A 50 kg mass block is placed on an inclined plane that makes an
angle of 30° with respect to the horizontal plane with the coefficient of
friction between block and the inclined plane is 0.2. Find the
acceleration of the block.




