50, will be treated as malpractice.

I}nportant Note : 1. On cbmpleting your vans'wers, compulsorily draw diagonal cross lines 40n the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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2 Mtssmg data, if any, may be suztably assumed.

Module-1 . »
Define : 1) Poisson’s ratm - 1) Volumetric strain . Temperature stresses (06 Marks)
A steel bar of 20 mm diameter is subjected to tensile load test. Determine stress, strain,
Young’s modulus, % elongation from the following data:

Gauge length ‘200« mm, Extension at a load of 100 kN — 0.147 mm, Total elongation
50 mm. Also determine the % decrease in cross sectional area of the specimen if the
diameter of the rod at failure is 16 mm. (10 Marks)

OR

the relatlonshlp between Young s modulus and shear modulus with usual notation.
) (06 Marks)

A steel tube 45 mm external dlameter and 3 mm thick encloses centrally a solid copper bar

30 mm diameter. The bar.z the tube are ngidly connected together at their ends at a

temperature of 30°C. Find, the stresses developed in each material én heated to 180°C.
Take Eg =200GPa, as_lo 8x10°/°C; E.=110GPa, a, =17%10°/C (10 Marks)

Modﬁlé;z

. At a certain point in a stressed, body, the principal stresses are oy = 80 MPa and

= —40MPas Determme o and 1 on'the planes Whose normal s are at +30° and +120° with
x axis. . (16 Marks)

Derive an expression of tangentlal stress and longitudinal stress of thin walled pressure

“vessels. (08 Marks)
A rectangular block f matenal Is subJected to a tensile stress of 100N/mm?> on one plane .
‘and a tensile stress ‘of 50N/mm’ on a plane at right angles together with shear stress of . -

60 N/mm? on, same planes, find : i) direction of the principal plane ii) magnltude of the
principal plane iii) magnitude of greatest shear stress. (08 Marks)

Module-3
Draw SFD and BMD for a simply supported beam carrying udl of intensity o/m over the
entire length. J (04 Marks)
Draw SFD and BMD for a overhangmg beam loaded as shown in Fig. Q5 (b). Indicate all

salient features. . (12 Marks)
ol 4OKN QOkN 20N bokn
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‘6 a. Derive the relation between load, shear force andbending moment. (04 Marks)
' b. From the given shear force diagram, shown‘in‘,w ig. Q6 (b) develop the load diagram and
draw BMD. Also determine points of contraflecture if any. s

(12 Marks)

Mo dule—{t

a. Derive the bending equation, —1\14 = L o] with usual notation. (06 Marks)

b, A hallowfgﬁjtubegf 6 m length with external diameter 60 mm and thickness 10 mm’ is subject

to minimum-crippling load. Find Euler’s critical load for this column :
1) When both ends are fixed gy, A
ii) When one end fixed other end hinged. Assume E =200 GPa. (10 Marks)

Aty OR ; ; v
8 a. Derive expression for crlpp ing load for a long column when both ends are hinged. (06 Marks)
~ b. A circular pipe of external diameter 70 mm and thickness 8 mm is used as a simply
"~ supported beam ov¢ an effective span of 2.5 m. Find the max concentrated load that can be
applied at the centre of the span if permissible stress in the tubesis 150 N/mm”. (10 Marks)
 Module-5 -
9 a on for circular shatft. (08 Marks) .
b. 60 rpm. If the shaft is 100mm in diameter. Find the torque -
(08 Marks)
e BY?» , ‘,% S
10 " a." Define pure torsion, polar modulus and torsional rigidity. (06 Marks) -

- b. A solid shaft is subjected to a torque-of 15 kN-m. Find the necessary diameter of the shaft if

the allowable shearing stress is 60N/’f11m2 and the allowable twist is 1 degree in a length of - :

20 diamete bf flie shaft. Take C =8 10* N/mm”. (10 Marks) - ;'thi _:'
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