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P.T.O.

 Instructions – (1) All Questions are Compulsory.

 (2) Figures to the right indicate full marks.

 (3) Assume suitable data, if necessary.

 (4) Use of Non-programmable Electronic Pocket 
Calculator is permissible.

 (5) Mobile Phone, Pager and any other Electronic 
Communication devices are not permissible in 
Examination Hall.

Marks

1.  Attempt any TEN of the following: 20

a) Define modulus of elasticity and modulus of Rigidity.

b) Define rigid body and plastic body.

c) State the relationship between modulus of Elasticity, modulus 
of Rigidity and Bulk modulus.

d) State the formula for in length of steped cross section due to 
axial load.

e) List the different types of beams.

f) State the relationship between shear force and bending moment.

g) Define point of contraflexure.

h) Define Ultimate stress and breaking stress.

i) Write the formula for temperature stress and temperature strain.

j) A rod 10 m long at 10°c is heated to 70°c. If the free
expansion is prevented, find the magnitude and nature of stress 
induced. Take E = 2 × 105 N/mm2,  α = 12 × 10–6/°c.
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k) Write the expression for temperature stresses in composite bar.

l) For cantilever beam subjected to UDL for half length from free 
end. Draw BMD in general.

m) Draw S.F.D. for simply supported beam carries a central point 
load 'p' of span length 'l '

n) Define determinate structure.

2.  Attempt any FOUR of the following: 16

a) A circular bar 10 mm diameter is subjected to tensile load 
2 kN. Find stress and strain if E = 200 kN / mm2.

b) A branze speciman has modulus of elasticity 1.2 × 105 N/mm2

and modulus of rigidity 0.47 × 105 N/mm2 Determine
Poisson's ratio of material.

c) A steel rod 30 mm diameter and 3 m long is subjected to an axial 
pull of 60 kN Find

 (i) Stress

 (ii) Strain

 (iii) Elongation 
 Take E = 200 GPa.

d) Draw stress strain curve for HYSD bar and explain proof stress.

e) A square bar 20 mm × 20 mm. 2 m long elongates 1 mm 
under oxial load of 40 kN. Assuming modulus of rigidity as 
80 kN/mm2. Calculate Poisson's ratio and Bulk modulus of
material.

f) A circular bar having 200 mm2 area is subjected to axial load as
shown in Fig. no. 1 calculate the value of P and elongation of bar. 
Take E = 2 × 105 N/mm2.

Fig. No. 1



19302 [ 3 ]
Marks

3.  Attempt any TWO of the following: 16

a) A member ABCD is subjected to the forces as shown in 
Fig no. 2 find the force P and net change in length of member. 
Take E = 2 × 105 N/mm2.

Fig. No. 2

b) A concrete column 400 mm square reinforced with 4 steel bar 
16 mm dia carries an axial load of 800 kN. Determine the 
stress induced in each material. Take Es = 15 Ec.

c) A R. C. C. column 500 mm diameter is reinforced with 6 bars 
of 20 mm dia. Find load carrying capacity of column. If 
permissible stresses in concrete and steel and arc 4 N/mm2

and 130 N/mm2 resp. Take modular ratio 18.

4.  Attempt any FOUR of the following: 16

a) A 30 m long rail is prevented from expansion at either end. 
If the temperature is raised by 30°c, Find stress induced in
the rail if the coefficient of linear expansion is 12 x 10-6/°c.
Take E = 2 × 105 N/mm2.

b) A steel rod 4.5 m long is at temperature of 28°c. Find the
free expansion of rod when the temperature is raised to 78°c.
If those expansion is completely prevented, find the magnitude 
and nature of temperature stress and strain developed. 
Take E = 2 × 105 N/mm2 and ∝ = 12 × 10-6/°c.

c) A steel bar 30 mm dia. is heated to 80°c and then clamped
at the ends. It is they allowed to cool down to 30°c during
cooling only 1 m contraction was allowed. Calculate 
temperature stress developer and reaction at the clamp.

 Take E = 2 × 105 N/mm2  and ∝ = 12 × 10-6/°c.

P.T.O.
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d) A steel tube 40 mm exteranl dia and 4 mm thick enlcoses 
centrally. A solid copper bar of 30 mm diameter the bar and 
tube are regidly connected together at the ends at a 
temperature of 40°c. Find the stress and its nature in each
metal when heated to 180°c. Take ∝s = 1.08 × 10-5/°c,

 ∝s = 1.7 × 10-5/°c,
Es = 2.1 x 105 N/mm2 , Ec = 1.1 × 10-5 N/mm2

e) An Aluminium rod of 30 mm dia passess through steel tube 
of 33 mm internal dia and 3 mm thickness the rod and tube 
are fixed together at the temperature of 160°c. Find the stress
when the temperature falls to 40°c Es = 210GPa Ea = 70GPa

 ∝s = 12 × 10-6/°c, ∝a = 23 × 10-6/°c,

f) A Hollow circular steel tube is 1 m in length it is vegidly 
fixed at its ends at 80°c if the temperature of tube is lowered
to 40°c determine magnitude and nature of stress developed.
Take E = 2 × 105 N/mm2 , α = 12 × 10-6/°c.

5.  Attempt any TWO of the following: 16

a) A copper tube 20 mm inside dia and 4 mm thickness is 
processed fit on a steel rod 20 mm dia. Determine the stress 
induced in each meal due to temperature rise of 60°c
Take ∝c = 16 × 10-6/°c , ∝s = 11 × 10-6/°c.
Ec = 160 kN/mm2, Es = 200kN/mm2

b) A cantilever beam carries two point loads 3 kN and 4 kN at 
2m and 4m from fixed end. Draw SFD and BMD.

c) Draw SFD and BMD for cantilever beam show in Fig no. 3.

Fig. No. 3
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6.  Attempt any TWO of the following: 16

a) Draw SFD and BMD for simply supported beam shown in 
Fig no. 4.

Fig. No. 4

b) Draw SFD and BMD for simply supported beam with UDL 
as shown in Fig no. 5.

Fig No. 5

c) Draw SFD and BMD for an overhang beam as shown in 
Fig no. 6. Determine max B.M.

Fig No. 6




