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GUJARAT TECHNOLOGICAL UNIVERSITY
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Subject code: 320010

Subject Name: Theory of Machine & Strength of Materials
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I nstructions:
1. Attempt all questions.
2. Part A and Part B areto answer separately in the same answer book.
3. Makesuitable assumptions wherever necessary.
4. Figurestotheright indicate full marks.
5. English version Authentic
PART A: STRENGTH OF MATERIALS
Q.1 (@) A mild steel bar is subjected to axial forces as shown in fig.1.
If E = 200Gpa, Find out total change in the length of the bar.
Q.2 (@) Define shear force and bending moment.

(b) Define radius of gyration & point of contraflexure.

(c) Draw shear force and bending moment diagrams for the
simply supported beam with equal overhang of 0.5m on both
sides with span of 6m between supports and carrying a u.d.l.
of intensity of 10KN/m over central 4m length.

OR
Q.2

(@) Draw typical shear stress distribution diagram for the
following: (1) T-section (I1) I- section (IIl) L- section (IV) Hollow
circular section

(b) Define neutral axis and section modulus.

(c) Find the max. intensity of stress induced in a steel flat of
300mm wide and 12mm thick If it is bent into a circular arc of
12m radius, Take E = 200GPa Also find Bending moment.

OR
Q.3

(@) Define slope and deflection of a beam

(b) A simply supported beam of 3m span carries a point load at
centre. If slope at support is 1 degree, calculate the maximum
deflection of beam.

(c) Find the moment of inertia about centroidal axis of the
symmetrical | — section with Flanges of 100mm wide x 10mm
thick and web of 280mm x 10mm thick .

OR
Q.3

(@) Define torsion and angle of twist

(b) Calculate max. intensity of shear stress induced and the
angle of twist in degree for a 8m long solid circular shaft of
80mm diameter transmitting 90 KW when rotates @150 rpm.
Take C = 8.2 x 10 * Mpa

(c) A laminated spring 1m long is made up of plates each of

50mm wide and 10mm thick Spring is subjected to central
load of 2KN. If the bending stress is not to exceed 100Mpa,
Find number of plates required. Take E = 200 Gpa. Also find
central deflection.
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PART B:Theory of Machine

List different types of kinematics pairs. Define Higher pair and
Lower pair with specific examples.
ABCD is a four bar chain with link AD fixed. The lengths of the
links are AB=62.5, BC=175mm, CD=112.5mm, DA=200mm.
The link AB rotates with 100 r.p.m. Find the following when
angle BAD=60° and the link rotating clock wise.

1. Velocity of point ‘Q’, 400mm from B on CB extended.

2. Angular velocity of link BC

Define gear train. Classify gear train. Name with sketch.
Calculate the centrifugal tension in a belt which runs over two
pulleys at a speed of 30m/sec. The belt tension ratio is 2. The
belt is 200mm wide, 8mm thick and mass 1gm/cm3. The
maximum permissible stress in the belt material is 2 N/mm2.
Calculate the maximum power at above speed.

OR

Derive expression for functional torque in flat pivot bearing
using usual notations assuming uniform pressure condition.
Draw the profile of a cam to give the following motion to the
roller follower of 20mm diameter.

1. Follower moves outward with SHM during 150°0f cam
rotation

2. Rests for 30° of cam rotation.

3. Returns with uniform acceleration and retardation
during 150° of cam rotation.

4. Rests for remaining 30°Lift of follower is 30mm.
Minimum radius of cam is 35mm. Cam rotate in
anticlockwise direction and line of stroke passes
through the cam shatft.

Classify governors.
Draw a neat sketch for the following.
1. Turning moment diagram for the press.
2. Turning moment diagram for four stroke diesel engine
OR

State the functions of the fly wheel.

The turning moment diagram represents the output torque
above and below mean torque line in order from one end as
follows: +52, -124, +92, -140, +85, -72, and +107N/m.
Calculate maximum fluctuation of energy.
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PART A: STRENGTH OF MATERIALS
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PART B: Theory of Machine
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