Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 « EXAMINATION - SUMMER 2015

Subject Code: 331904 Date: 14/05/2015
Subject Name:Strength of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt allquestions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic

Q.1
(a) Draw Stress-Strain curve for mild steel under axial tension and explain it. 07
(b) A copper wire of length 500 mm is subjected to an axial pull of 5.5 KN. Find the 07

minimum diameter of the wire if stress in the wire is not to exceed 70 N/mm?.Also
find elongation of the wire. Take E=100 KN\mm?.
Q.2
(a) A steel rod is 1000 mm long having diameter 20 mm. 40 KN axially tensile load is 07
acting on it. Find the change in length and diameter. Also find linear strain & literal
strain.
(b) A composite section of RCC column 300 mm x 300 mm in section having 20 mm 07
diameter 4 bars. One at each corner. Strength of concrete is 5 N\mm?& modular ratio
Es/Ec = 9. Calculate load taken by column.

OR

(b) A mild steel bar 4 meter long & 20 mm diameter fixed in wall rigidly at room temperature. 07
Temperature increases by 50° C & one wall tilts by 2 mm on one side. Calculate stress
developed in bar. E=2 x 10° N/m?,
Q.3
(a) A beam ABCD is having AB=2 m, BC=4 m & CD=2 m. Total span is 8 m. Load at point 07
A & D acts 5 KN as point load vertically downward. Between point B & C UDL acts as 10



KN/m. Beam is simply supported at B & C. Calculate and draw SF & BM diagram & show
important point if any.
(b) Simply supported beam of span 4 m & is having depth 300 mm. If bending stress on 07
beam is not more than 100 N/mm?, calculate load taken by beam as UDL.
Take 1=8 x 10° mm*.
OR
Q.3
(a) A cantilever beam 3 m long having UDI throughout span 5 KN/m. The beam is also 07
carrying a point load of 7 KN acting upwards at 2 m from fixed support. Calculate and
draw SF & BM diagram & show important point if any.
(b) State and explain parallel and perpendicular axis theorem for moment of inertia. 07
Q.4
(a) A rectangular column 200 mm x 400 mm carrying load on axis bisecting the thickness 07
with eccentricity 50 mm from centre. The load is 10 KN compressive.
Calculate maximumé& minimum stress developed in material.
(b) State the difference between riveted and welded joint showing minimum 7 points. 07
OR
Q.4
(a) A 2 mlong cantilever beam having 100 mm width & 200 mm depth. Calculate point load 07
at free end if deflection at free end be 6 mm. take E=2 x 10° N/mm?.
(b) A 8 mlong hollow square column fixed at one end and hinged at other end. A hollow 07
square column is having 500 mm external and 400 mm internal diameter. Using Euler’'s

formula, calculate crippling load on column if FOS is 2 and E=2 x 10°> N/mm?.

Q.5

(a) In a strained material a direct tensile stress of 700 N/mm? is acting along with a shear 07
stress of 250 N/mm?on a certain plane. Locate principal planes and find principal stresses.
Use Mohr circle method.

(b) Explain

()Stiffness of Spring(ii)Spring Index (iii) Polar Sectional Modulus

(iv) Twisting Moment (v) Angle of Twist 07



OR

Q.5

(a) A solid shaft of 200 mm diameter is 8 m long. It is subjected to a torque of 41.12 KJ. 07

Find Angle of Twist. Take C=80 GPa.

(b) In a strained material at a certain point of a plane a shear stress of 600 N/mm? is acting. 07
Locate principal planes and principal stresses. Also find Normal, Tangential & Resultant

stress on a plane inclined at angle of 35° with vertical plane.
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