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STRENGTH OF MATERIAL-I

(Common for all Branches)
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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) Draw stress and strain diagram for ductile

material and discuss the salient point.

6. Derive the Euler’s formula for determining the

bucking load for a long column when the

column has :

(a) Both fixed ends

(b) One end free and other end fixed.

7. A beam of length L simply supported at the

ends carries a point load W at a distance ‘a’

from the left end. Find the deflection under

the load and maximum deflection, using

Macaulay’s method.

8. A fixed beam of 6 metres span supports two

point loads of 300 kN each at 2 metres from

each end. Find the fixing moments at the ends

and draw the B.M. and S.F. diagrams. Find

also the central deflection. Take I = 9 × 108

mm4 and E = 200 kN/mm2.
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(b) Two vertical rod one of steel and other of

bronze are rigidly fastened at upper ends at

a horizontal distance 760 mm apart. Each

rod is 3 m long and 25 mm in diameter. A

horizontal cross piece connected the lower

ends of the bars. Where should a load of

4.5 kN be placed on the cross piece so that

it remains horizontal after being loaded.

Determine the stress in each rod. Take E

for steel = 210 GN/m2 and E for brass

112.5 GN/m2.

2. A point in a stress body the principal stresses

are 100 MN/m2 (Tensile) and 60 MN/m2

(compressive). Determine the normal stress and

shear stress on a plane inclined at 50º with the

major principal stress. Also calculate the

maximum shear stress at the point.

3. Draw shear force and bending moment diagram

for the beam as shown in figure 1.

40 W

A B

20 N/m

6 m1 m1 m

A
C D

4. Two shaft of same material and same length

are subjected to the same torque. If the first

shaft is solid circular section, and the second

shaft is hollow circular section, whose internal

diameter is 2/3 of the outside diameter and the

maximum shear stress developed in each shaft

is the same, compare the weight of the two

shaft.

5. (a) Derive the relation for bending moment

equation.

(b) Two wooden planks 150 mm × 50 mm

each are connected to form a T section

of a beam. If the moment of 3.4 kNm is

applied around the horizontal neutral axix,

including tension below the neutral axis.

Find the stresses at the extreme fibers of

the cross-section. Also calculate the total

tensile force on the cross-section.
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