Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Sem. - IV - Examination — June- 2011
Subject code: 331904

Subject Name: Strength of Materials
Date:02/06/2011 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
5. Assume E; =200 GPa, E.c =14 GPa, Poission’s Ratio (p ) =0.33

Shear Modulus ( C, ) =80 GPa,
Co-efficient of Thermal Expansion (o) =12 x 10 /°C for steel.

Q.1 (@) Define the following terms. ( Any seven ) 07
1.Young’s Modulus 2. Bulk Modulus
3. Possion’s Ratio 4. Shear Modulus
5. Composite Section 6. Moment of Inertia
7. Radius of Gyration 8. Hoop Stress
9. Slenderness Ration 10. Torsion

(b) A mild steel bar 1.4 m long and 12mm diameter is acted upon by a 07
tensile force. If the deformation of the bar is Smm, find the value of
stress, linear and lateral strain and the force induced in the bar.

Q.2

(@) AnR.C.C.column of size 500mm x 500mm is loaded with 1200 07
KN axial load. The column is reinforced with 4 Nos — 22 mm dia
bars. Find out the stresses and forces induced in both materials.

(b) A steel bar 12mm dia and 3.6 m long is being held between two 07
plates at a temperature of 80 degree C. Find forces induced in the bar
after it has been cooled to 4 degree C.
(1) if the plate do not yield
(2) if the total yield at the two ends is 1.8mm.

OR

(b)  The ultimate shear stress of a M. S. plate of 8mm thickness is 280 07
MPa. Calculate the diameter of the hole that can be punched to it
with out exceeding a compressive stress of 560 MPa. Also calculate
the force induced in the punch.

Q.3

(a) Calculate the M. 1. about the both centroidal axis for the I — section 07
having the following dimension.
Top Flange 50mm x 20mm
Web 120mm x 10mm
Bottom Flange 80mm x 10mm

(b) A beam 4m long, projected beyond right side support by 1m is 07
subjected to an udl of 20 KN/m over entire length and a point load
of 20 KN at it’s free end of the over hanging. Draw SFD and BMD
also locate the point of contra flexure, if any.

OR



Q.3

Q4

Q.4

Q.5

Q.5

Ya—q

(@)

(a)

(a)

(b)

(a)

(b)

]

A cantilever beam 3m span is loaded by a point load of 10 KN at the
free end and udl of 10 KN/m over 2m length from the fixed end,
draw SFD and BMD.

A cantilever beam of 4m length carries an udl of 25 KN/m
throughout the span and a point load of 50 KN at its free end, find
the cross-section dimension for the rectangular beam if the depth is
twice the width of the beam and bending stress is not to exceed 110
MPa.

Enlist the assumption of the theory of bending and explain the
bending stress in the beam.
A cantilever beam 3 m long having ¢/s 150 mm x 250 mm deep, find
out the value of udl throughout the span of the beam, if maximum
deflection does not exceed 8mm at its free end. Take E= 2 x10°
MPa.

OR
Explain in detail the tension test on M. S. bar.
A 6m long hollow rectangular steel section has external dimension
80mm x 100mm and 8mm thickness is used as strut with its one end
fixed and the other end hinged, calculate the Euler’s load.

A square column of size 300 mm is loaded by 800 KN and acting at
80mm away from its centroidal axis, find the stress intensities
induced at the base of the column section. Also draw its stress
distribution diagram.
Calculate the diameter of a shaft to transmit 120 KW at 180 rpm, if
shear stress does not exceed 60 MPa.
OR

A point in a strained material is subjected to normal tensile stresses
of 400 MPa and 200 MPa along with a shear stress of 150 MPa, find
out the stresses on the plane inclined at an angle of 45 degree with
the major stress. Also find the principal stresses.
Attempt any two

1. Differentiate between helical and leaf spring

2. Differentiate between riveted and welded joint.

3. Explain strain energy with example.
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