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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.

English version is considered Authentic.

SECTION -I (35 Marks) (English Version)

Q-1 (a) Define the following terms.
(1) Shear stress  (2) Angle of twist (3) Thermal stress (4) Poisson’s Ratio

(b)  Explain various types of springs with neat sketch.

Q-2 (a) A steel rod of 10 mm diameter and 1.2 m long is subjected to an axial Tensile Force of
120 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

(b) Calculate S.F. & B.M. and draw S.F. and B.M. diagrams for a beam shown in Fig:1
OR
Q-2 (a) Find out the change in length of different parts of steel rod of 20mm diameter as shown
in Fig: 2

(b) Calculate S.F. & B.M. and draw S.F. and B.M. diagrams for a beam shown in Fig: 3

Q-3 (a) A simply supported beam of 200 mm width, 300 mm depth and 5.0 m long is subjected
central point load of 120 kN. Calculate maximum bending stress induced in a given
beam.

(b) Calculate power in kW that can be transmitted by a solid shaft of 40 mm diameter
rotating at a speed of 200 rpm if safe shear stress is 85 N/mm” .
OR
Q-3 (a) A cantilever beam having width 150 mm, depth 300 mm of 1.5m long is subjected to a
uniformly distributed load of 30 kN/m over entire span of beam. Calculate maximum
slope and deflection of a given beam.

(b)  Six number of plates 1.2 m long and 50mm x 10 mm in section form a laminated spring
to carry a central point load of 3.0 kN. Find the stress developed in a spring.
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SECTION -I (35 Marks) (Gujarati Version)
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SECTION -II (35 Marks) (English Version)

Question 1 (a) List the various inversions of a single slider crank mechanism & explain

Anyone with sketch. 4)
(b) Draw & explain Klein’s construction for determining the velocity &
Acceleration of the links in a single slider crank mechanism (6)
Question:2 (a) Derive an expression for frictional torque in a flat pivot bearing
Considering uniform pressure condition. (6)

(b) A pulley is driven by a flat belt running at a speed of 600 m/minute.
The coefficient of friction is 0.30 &angle of lap is 165°. If the maximum

tension in the belt is 700N. Find the power transmitted by belt. 4)
(c) Draw & explain the working principle of single plate clutch. 4)

Question:2 OR
(a) Derive an expression for tension ratio on two sides of the flat belt drive. (6)

(b) A vertical shaft 150mm in diameter rotating at 100rpm rests on a flat end pivot
Bearing. The shaft carries a vertical load of 20KN. Assuming uniform 4)
Pressure condition &coefficient of friction equal to 0.05 estimate power
Lost in friction.

(c) List the various types of gear trains and explain anyone with neat sketch.  (4)

Question;3 (a) Explain with neat sketches the different types of cams &followers 4)
(b) The turning moment diagram for a multicylinder engine has been drawn
To a scale Imm=600Nm vertically and 1mm=3 horizontally. The intercepted
Areas between the output curve and the mean resistance line taken in order
From one end are as follows,
+52,-124,492,-140.+85,-72,and+107mm When the engine is running at a
Speed of 600 rpm.If the total fluctuation of speed is not to exceed +1.5 of the

Mean find necessary mass of the flywheel of 0.5m radius. @)

OR
Question;3  (a) Differentiate between flywheel &governor. 4)
(b) A cam is to give following motion to a knife edge follower (7)

(1) outstroke during 60 degree of cam rotation.
(2) Dwell for next 30 degree of rotation.
(3) Return stroke during next 60 degree of cam rotation.
(4) Dwell for the remaining 210 degree of cam rotation.
The stroke of the follower is 40mm and minimum radius of the cam is
50mm.The follower moves with uniform velocity during both the outstroke &return stroke.

Draw the profile of the cam when the axis of the follower passes through the axis of the
camshatft.
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