Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Sem. — II"® - Examination — June/July- 2011

Subject code:320010

Subject Name: Theory of Machine & Strength of Materials
Date:06/07/2011 Time: 02:30 pm — 05:00 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 Authentic

PART - A [STRENGTH OF MATERIALS]

Q.1 Define the following terms. 07
[1] Thermal stress [2] Modulus of Rigidity [3] Breaking stress
[4] Torsion [5] Stiffness of spring [6] Flexural rigidity [7] Section
modulus.

Q.2

(@) A hollow cylinder 1 m long has internal diameter % times the 07
external diameter. It is subjected to compressive load of 100 kN. If
maximum stress developed is 350 N/mm?, calculate internal
diameter & outer diameter of cylinder.Also calculate change in
length. E=2 X 10° N/mm”,

(b) A4 mlong beam CAB is supported on support A & B.Span ABis3 07
m.It is subjected to u.d.l. of 2 kN/m over overhanging part CA &
u.d.l. of 4 kN/m over 2 m length left of support B.It is also subjected
to point load of 6 kN at 1m right of support A. Draw shear force &
bending moment diagrams for the beam.

OR
Q.2 (a) Aroundbaris3 mlong & 10 mm in diameter. The ends of bar is 07

fixed rigidly in walls. If the temperature of bar is raised from 25° C
to 75° C,then find stress produced for following.
[1] both ends do not yield.
[2] ends yield by 2 mm.
Take E=2 X 10°N/mm’, a=12X10°/°C.

(b) A cantilever 2 m long is loaded with a u.d.l. of 1.8 kN/m run over a 07
length at 1.6 m from the free end. It also carries a point load of 4 kN
at a distance of 0.4 m from the free end.Draw shear force & bending
moment diagrams for the beam.

Q.3
(@) Calculate moment of inertia @ x-x & y-y axis for a symmetrical I- 07
section having flanges 100 mm X 10 mm & web 120 mm X 10 mm.
(b) A rectangular beam having 150 mm X 120 mm cross section carries 07
u.d.l. of 8000 N/m. Find out span of the beam if allowable bending
stress is 120 N/mm?. Assume beam as simply supported.
OR
Q.3 (a) A simply supported beam 3 m span carries a point load at centre. If 07



Q.4

Q.5

Q.6

Q.6

(a)
(b)

(@)

slope at supports due to this point load is 1°, calculate the maximum
deflection of beam.

Calculate maximum intensity of shear stress induced & the angle of
twist in degree for a length of 8 m for a solid shaft of 80 mm
diameter transmitting 90 kW at 150 RPM. Take C = 8.2 X 10"
N/mm?.

PART - B [ THEORY OF MACHINE]

Define Kinematic Pair. Give classification of Kinematic Pair with
suitable example.

Differentiate between Flywheel and Governor.
A Crank and Connecting Road of an IC engine are 80mm and
400mm long. The C.G. of Connecting road is 160mm away from
crank pin centre. The crank rotates with 30 rad/sec in clock wise
direction. Find out when the crank is at 60 degree from IDC.
(1) Velocity and Acceleration of Piston.
(2) Velocity and Acceleration of C.G. of connecting road.

OR

Solve the above problem by Kline’s Construction.

Explain various types of CAM and FOLLOWER
Derive expression of frictional torque for Collar Thrust Bearing with
Uniform Pressure Condition.
Find loss of power for a Foot Step Bearing, supporting a vertical
shaft with flat end of 80mm diameter. Shaft rotates with 100 rpm.
Take coefficient of friction 0.05 and axial load of shaft is 10KN.
Assume uniform wear condition.
OR

Define SLIP. Also explain Effect of Slip on Velocity Ratio with
mathematical Expression.
With useful notation, Derive expression for Ratio of Tight Side
Tension and Slack Side Tension for Flat Belt Drive System.

Find out Flat Belt Speed for Maximum Power Transmission with
following data
* Width and Thickness of belt are 100mm and 6mm respectively.
* Arc of Contact with pulley :120 degree
* Co-efficient of friction : 0.3
* Belt Density : 1 gm/ cm’
* Safe Stress for belt material : 1.4 N/mm®
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PART - A [STRENGTH OF MATERIALS]
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PART - B [ THEORY OF MACHINE]
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