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1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.
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Define the following terms.
(1) Thermal stress (2) Modulus of Rigidity (3) Higher pair (4) Lower pair
(5) section modulus (6) Angle of Twist (7) Shear strain
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In a slider crank mechanism, the crank is 75mm long and rotating with
uniform speed of 60 rpm in clockwise direction. The length of connecting rod
is 300mm.When cranks turns 45° from IDC, determine the velocity and

acceleration of piston by relative velocity method.

A diesel boat having eight flat collars on its thrust shaft. The inside and
outside diameter of thrust shaft is 500mm and 250mm respectively.
Coefficient of friction is 0.15 and the engine is running at 200 rpm. Find out
power loss due to friction considering uniform wear condition and uniform

pressure condition. Thrust exerted on propeller is 100 kN.
Explain types of gear trains with neat sketch.

OR
(1) Explain Advantages and disadvantages of rope drive.
(2) Explain Creep induced in the belt.

(1) Draw Turning moment diagram for Four stroke cycle CI Engine
(2) Draw Turning Moment diagram for Punching machine
(3) Explain Hunting of governer.

Draw the profile of a cam to give the following motion to the knife edge
follower. (1) Follower moves outward with SHM during 90° of cam rotation

(2) Rests for 60° of cam rotation
(3) Returns with uniform velocity during 90° of cam rotation
(4) Minimum radius of cam is 40 mm and Lift of follower is 50 mm

Cam rotates in counter clockwise direction and line of stroke of follower

passes through the axis of cam shaft.
OR
Draw displacement diagram for following with suitable assumed data:
(1) uniform velocity (2) uniform acceleration and retardation
(3) Simple Harmonic Motion
Define the following terms:
(1) Co-efficient of fluctuation of energy  (3) Sensitivity of governor
(2) Co-efficient of fluctuation of speed (4) Stability of governor

Define the following : (1) Tensile stress (2) Compressive stress (3) Shear
stress (4) Linear strain (5) Lateral strain (6) Shear strain (7) Thermal stress

The temperature of steel bar, 2 m long is increased from 30 °C to 50 °C. Find
the change in length, stress and strain produced in the bar due to thermal

changes. Take E =2 x 10° N/mm” and o= 12 x 10 /°C
OR
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A steel rod of 10 mm diameter and 1.2 m long is subjected to an axial Tensile
Force of 200 kN along its length. Calculate change in length and diameter of
steel bar. Use Modulus of Elasticity (E) = 2 x 10° N/mm’ and Poisson’s
Ratio(1/m) = 0.3

Diameter of a boiler shell is 3 m and thickness is 30 mm. If the internal
pressure is raised up to 50 MPa, find out circumferential and longitudinal
stress developed.

Draw Shear Force and Bending Moment diagram for a beam shown in Fig.1.
(1) State the assumptions made in theory of bending.
(2) Draw shear stress distribution diagram for circular section and hollow
rectangle.

OR
Draw Shear Force and Bending Moment diagram for a beam shown in Fig.2.
Calculate the bending stress for a simply supported beam 6 m in span. The
width of beam is 300 mm and depth is 600 mm. The beam carries a UDL of
40 kN/m over the whole span.

A 2.0 m long cantilever is having 100 mm width and 200 mm depth, carrying
a point load at free end. If deflection at free end is 6 mm, calculate point load
at free end. E =2 x 10° N/mm’.
(1) Define stiffness of spring with unit.
(2) Explain types of springs and its applications.

OR
A simply supported beam of span 1.5 m is subjected to a central load of 10
kN. Find the slope and deflection of the beam. E =2 x 10° N/mm” , I = 12 x
10° mm*
A solid shaft 100 mm diameter, rotating at 200 rpm. It transmits 150 kW
power. Find shear stress in shaft.
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