Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Sem-II [Automobile] examination June 2009

Subject code: 320010

Subject Name: Theory of Machine & Strength of Materials
Date: 29.06.09 Time: 10:30am-1:00pm
Total Marks: 70

Instructions:

1. Answer theory of machine and Strength of material portion separately

by dividing answerbook in two parts.

2. Attempt all questions.
Make suitable assumptions wherever necessary.
4. Figures to the right indicate full marks.

el

(A)Theory of machine portion

Q.1 (@) List the difference between machine and mechanism. 02
(b) Derive an expression for centrifugal tension Tc = mv” in flat belt 05
drive. Where m=mass of belt per meter length, v=belt speed in m/s.

(c) Determine the net driving tension in the belt from the following 07
data.
width of belt =180mm, thickness of belt=6mm, allowable stress in
the belt=2.2 MPa, diameter of pulley =0.75m, Angle of contact of
Belt=175°; co-efficient of friction for belt = 0.3.
What initial tension in the belt will be required?
Q.2 (@) Draw cam profile for a cam operating a knife edge follower from the 07
following data.
1. The follower rises with S.H.M during 120° rotation of cam,
2. The follower remains lifted during 90° rotation of cam,
3. The follower falls with uniform velocity during 120° rotation
of cam,
4. The follower remains at the bottom for the rest of rotation,
5. Stroke of follower = 42mm,
6. Base radius of cam = 35mm,
The follower is radial and the cam shaft rotates in anticlockwise
direction.
(b) Ina single slider crank mechanism, crank is 250mm and connecting 07
rod is 1000mm.The crank rotates at 600rpm in clockwise direction.
Find the following when the crank is at 45° from IDC.
(1) Velocity and acceleration of piston.
(2) Velocity and acceleration of mid point of connecting rod
Use relative velocity method.

OR
(b)  Solve the above problem using Klein’s construction. 07
Q.3 (a) Give the difference between flywheel and governor. 03
(b) Explain turning moment diagram of four stroke cycle IC engine with 04
sketch.
(c) A mild steel bar, 40 mm X 60 mm in cross section is subjected to 07

axial forces as shown in figure 1. if young’s modulus is 200X10°
MPa then find deformation developed in length of the bar.
OR
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Use of turning moment diagram. 03
Draw any two sketch of thrust bearing and give its types and uses. 04
(B) Strength of Materials portion
Stress induced in a hollow pipe is 100 MPa, when subjected to axial 07
load of 125.60 kN. If internal diameter = 0.6Xouter diameter, then
find thickness of pipe.
Define over hanging beam. 02
Define radius of gyration. 02
Draw the shear force and bending moment diagram for the beam 10
shown in figure 2. Showing important values.
OR
Write assumptions made in theory of bending. 04
Define section of modulus. 02
A beam, rectangular in section has depth 500 mm and MI=3.125 X 08
10° mm*, if it is simply supported and carrying full UDL of 200
kN/m then the maximum bending stress is 128 MPa. Find its span
(length).
Write assumptions made in theory of torsion. 03
Define spring index and spring stiffness. 03
The maximum shear stress induced in hollow circular shaft of 08
200mm external diameter and 160mm internal diameter, is 60 MPa
in torsion. Find the torque applied.
OR
Define flexural rigidity and deflection span ratio. 02
30 kN point load is acting at free end of 3 meter long cantilever 06
beam, if beam rectangular section is 250mm X 300mm and
material’s young modulus is 200X10° MPa, then find maximum slop
and deflection.
Find the moment of inertia of the section shown in figure 3. 06
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