Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I and II « EXAMINATION - SUMMER - 2014

Subject Code: 320010 Date: 27-06-2014
Subject Name: Theory of Machine and Strength of Materials
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
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.

Q.1 (a) Define the following terms.

(1) Higher pair (2) Lower pair (3) Modulus of Rigidity (4) Thermal stress
(5) section modulus (6) shear strain (7) Angle of Twist

(b) In a four bar link mechanism, the dimensions of the links are as under.
AB=50mm, BC=66mm, CD=56mm and Fixed link AD=100mm. At the
instant when DAB=60°, the link AB has an angular velocity of 10.5 rev/sec in
counter-clockwise direction. Determine velocity of point C, angular velocity
of links BC and CD.

Q.2 (a) Draw acam profile operating with knife edged follower from the data given :
1. Maximum lift of follower is 40mm.
2. The outstroke or rise angle is 90° of cam rotation with uniform velocity.
3. The first dwell for the follower is 60° of cam rotation.
4. The return stroke or descend angle is 120° (SHM) of cam rotation.
5. The rest angle is steady or dwell.
The minimum radius of cam is 55mm. the cam shaft rotation is clockwise. The
cam axis and followers are in the same line.
(b) Explain hydrostatic lubrication and hydrodynamic lubrication.
OR
(b) Name various types of clutch. Explain any one in brief with figure.

Q.3 (a) Explain types of gear train with figure.

(b) Turning Moment diagram for a flywheel shows following readings of torque.
+40, -56, +45, -40, +50, -42, +55, -47, +40, -45. Draw Turning Moment
diagram and find out maximum fluctuation of energy.

OR
Q.3 (a) A Flatbeltdrive 15cm wide and 8mm thick is used to transmit power. A small
pully diameter is 0.25 m, rotating at 1500 rpm. Lap angle of belt is 170° and
coefficient of friction is 0.27. The allowable stress for belt material is 2 MPa.
Find out power transmitted by belt.
(b) Explain Hartnell Governor with neat sketch.

Q.4 (a) Define: 1. Thermal Stress 2.Linear Strain 3. Lateral Strain

4. Elasticity 5. Bending stress 6. Modulus of Elasticity 7. Bulk modulus
(b) A Cantilever 2 m long is loaded with a Uniformly Distributed Load of
1.8kN/m run over a length at 1.6m from the free end. It also carries a point
load of 4kN at a distance of 0.4m from the free end. Draw shear force and
bending moment diagram for the beam.
OR

Q.4 (a) The shell of a cylindrical boiler is 2m in diameter, and 20mm thick. If the
internal pressure is raised from 0 to 15 MPa, find out circumferential stress
and longitudinal stress developed.
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Draw shear stress distribution diagram for following sections. (1) Rectangle
(2) circular (3) Hollow rectangle (4) T-section

A simply supported beam is of span 4 m and cross section is 120mm x
200mm. It is subjected to a Point Load of 120 kN at it’s centre. Calculate the
maximum deflection and maximum slope. E= 2x10° MPa.
A shaft diameter 50mm is rotating at 150 rpm. If maximum permissible shear
stress is 80 MPa, calculate the power transmitted by the shaft.

OR
A laminated spring of quarter elliptic type 600mm long is to provide a
deflection of 75mm under an end load of 1960 N. if the material is 60mm
wide and 6mm thick, find no. of plates and maximum stress.
Calculate the maximum bending stress in a round steel bar 25mm in diameter
and 1.5 m long, when subjected to UDL of 40 N/m.
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