Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I&II « EXAMINATION — WINTER -« 2014

Subject Code: 320010 Date: 19-12-2014
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.

SECTION (A)
THEORY OF MACHINE
Q.1 (a) Listthe various inversions of a single slider crank mechanism & explain 04
anyone with sketch.
(b) Give the difference between Machine and Mechanism. 03
(c) Define gear train. Classify gear train and explain any one gear train with neat 07
sketch.
Q.2 (a) Give the difference between flywheel and governor and list the Functions of 07
flywheel.
(b) Draw the profile of a cam to give the following motion to the knife edge 07
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.
(5) Lift of follower is 50 mm.
(6) Cam rotates in clockwise direction and line of stroke of follower passes

through the axis of cam shaft.

OR
(b) Following data refers to a flat belt drive: 07

(1) Width of belt = 120 mm
(2) Thickness of belt = 10 mm
(3) Allowable stress in the belt = 1.8 M Pa
(4) Mass of the belt = 1.2 kg
(5) Belt speed = 7.5 m/s
(6) Belt tension ratio = 2

Calculate (a) Centrifugal tension in the belt

(b) Maximum power transmitted by belt.

Q.3 (a) Statethe function of a clutch and list the various types of clutches used in 07
practice.
OR
Q.3 (a) Forasingle plate clutch derive the formula for frictional torque and 04
power transmission considering uniform wear and uniform pressure.
(b) Derive an expression for centrifugal tension TC = mv2 in flat belt 03

drive. Where m = mass of belt per meter length, v = belt speed in m /s

SECTION (B)
STRENGTH OF MATERIAL
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Define the following terms.
(1) Poisson’s ratio (ii) Elasticity (iii) Lateral strain (iv) Stress
(v) Point of contra flexure (vi) Neutral axis (vii) Deflection
(1) Explain the Shear Force and Bending Moment.
(i) Explain the Parallel Axis Theorem

OR
Define the following terms.
(1) Shear stress (2) Angle of twist (3) Thermal stress (4) Poisson’s Ratio
Explain various types of springs with neat sketch.
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 105 N/mm2 and Poisson’s
Ratio(1/m) = 0.3

Draw the shear stress distribution diagram for bellow given sections
(1) T section (ii) L section (iii) Hollow rectangle section
(iv) circular section (v) C section (vi) | section (vii) Hollow circular section
Draw the Shear Force and Bending Moment diagram for the beam shown in
Fig 1.

OR
Find IXX and 1YY for the diagram given in Fig 2.
A simply supported beam of span 5 m is subjected to an U.D.L. of 30 KN /m
for a length of 3 m from it’s right support. Point loads of 40 KN and 50 KN
are acting at 1.5 m and 4 m distance from its right support respectively. Draw
S.F and B.M diagram.

Explain Shear force and bending moment
Explain parallel axis theorem

OR
Define Radius of gyration and moment of inertia
Draw shear stress distribution diagram for
() tee section (I1) Angle section (111) I section
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