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END SEMESTER EXAMINATION | JAN. 2022

ENGINEERING MECHANICS

Time : 3 Hys. Maximum Marks : 60

Note:
ote: Attempt questions from all sections as directed.

Use of scientific calculator is allowed.

SECTION - A (24 Marks)

Attempt any four questions oul of five.
Each question carries 06 marks.

of the four forces tangent 10
gure 1. What will

1.  Determine the resultant
the circle of radius 3m shown in fi
h respect to the center of the circle?
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be its location wit
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d by a horizontal rod

b X : :
< Two blocks A and B, connecte

two rough
and frictionless hinges are supported on 9
3 The coefficients of friction

lanes as shown in Fig
i ontal surface,

are 0.3 between block A and the horiz

and 0.4 between block B and the inclin 0 e
block B weighs 100 N, what is the smallest weight 0

block A, that will hold the system in equilibrium?

ed surface. If
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Fig. 2

3. A truss of 8 meters span, is loaded as shown in Fig
3. Find the forces in the members CD, FD and FE of
the truss.
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4. Apply Pnppus-(_iuldinus theorem to derive ;

(i) Volume of the sphere of radius .

(i1) Centroid of §emicircular arc of radius r,

(iii) Area of the surface of revolution obtained by

revolving a quarter circular arc of radius r.

Two bodies A and B of mass 80 kg and 20 kg
are connected by a thread and move along a
rough horizontal plane under the action of a force
400 N applied to the first body of mass 80 kg as
shown in Fig. 4. The coefficient of friction between
the sliding surfaces of the bodies and the plane
is 0.3. Determine the acceleration of the two

bodies and the tension in the thread, using D’

Alembert’s principle.

Fig. 4
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SECTION - B (20 Marks)
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Attempt any two questions out of three.

Each question carries 10 marks.

6, '
What do you understand by poinl of contra-flexure?

Explain with suitable fig. A simply supported beam of
length 6 m carries point load of 3 kN and 6 kN at
distances of 2 m and 4 m from the left end as shown

HT Fig. 5. Draw the shear force and bending moment
diagrams for the beam,
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Fig. 5

7. Two Cylinders, A of wei

- ght 4000N and B of weight
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Fig. 6

8. Find the moment of inertia of a hollow section shown

in Fig. 7 about an axis passing through its centre of

gravity and parallel horizontal axis.

PTG

(1-65)
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SECTION - C (16 Marks)
(Compulsory)

9.

(a) Identify the zero-force member in the truss as
shown in fig. 8. Also, explain the logic of

identification. (4)
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Fig. 8

(b) Prove the parallel and perpendicular axis theorem
in the determination of the moment of inertia of
areas with the help of a neat sketch. (4)

(c) Set up an expression for the centroid of the quarter
circular arc of Radius R. (4)

(d) Explain the following terms with the help of a
suitable example.

(1) Statically determinate and indeterminate
beams.

(i1) Polar Area Moment of Inertia. (4)
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