50, will be treated as malpractice.

aining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

1. On completing your answers, compulsorily draw diagonal cross lines on the rem

Important Note :

USN 10CV33
Time: 3 hrs. ' Max. Marks:100
1 steel specimen subje‘ ed to axial tension and indicate

the salient pomts v/ (05 Marks)
With usual notations obtamed an expressmn for elongation of bar of uniform cross-section
due to self weight. ) (05 Marks)
A tie bar has enlarged ends of square cross- -sectiol 50mm x 50mm as shown in Fig.Q1(c). If
the middle portion of. the bar is also a square sectlon find the size and length of the middle
portion. The stres 'm the middle portion has to be limited to 150 MN/m’ and the total
extension of the bar is 0.15mm. E =200 GN/m (10 Marks)

SommxSomn

Flg Q2(a) (05 Marks)
']ectlonal area and 1.5m 1ong support a load of

the rods is increased: by 100°C and the rods are so adjusted that they are extended by equal

:x,«'amounts estlmatc the load carried by edch rod. Es= 210 GPa, E. =85 GPa, as = 12x107%/°C,

(15 Marks)

An elemeﬁ is subjected to stresses as shown in Fig.Q3(a). Determine (i) Principal stresses

and their directions analytlcally (ii) Normal and tangential stress on the plane BC
analytically.

(10 Marks)

Fig.Q3(a)
1of3
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b. Verify the answers obtained in Question No.3(a) by co tEtmg Mohr’s circle. (10 Marks)

4 a
Fig.Q4(a). (06 Marks)
¥
f
Y Fig.Qd(a)
b. For the simply supported overl ngg beam loaded as. shown in Fig.Q4(b), find the
reactions and draw SFD and MT%,.“Iocate the pomt of coﬁtraﬂexure (14 Marks)

o ko Im kN
hrh 1%

& é
5 a. Show that for a rectangular cross- sectlon shear stress distribution varies parabolically across
the depth Further show that max ‘times average shear stress.
06 Marks)

(14 Marks)

6 (06 Marks)
rectangular r?)ss section 80mm X )100mm E =210 GN/m? [Refer Fig.Q6(b)].
; 1+ 8 knf[wm
A- [~
& . ) G tm™
& Fig.Q6(b) (14 Marks)
7 a. Statethe assu wpt@aﬁs made in the theory of Pure Torsion. (05 Marks)

&

2013
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P

b. Two solid shafts AC and BC of Aluminium and_Ste e rigid supports ‘A’ and ‘B’.
A torque of 200 N-m is applied at the Junction®: % hat is the angle of twist at the
Junction? Take modulus of rigidity of the matery&ia;;j‘(}x‘]{ = 3x10* N/mm>. Gg = 9x10* N/mm’
[Refer Fig.Q7(b)]. (15 Marks)

eld ar

Y r?;m

7
A Alumd néuam

a. Derive Euler’s equation for{ctippling load of a column whose ends are fixed with standard
notations. N A (08 Marks)
b. Find the Euler’s cripp Joad for a hallow cylindrical cast iron column, 150mm external
diameter and 20mm thick it is 6 m long and hing%d: both ends. Compare the load with that
obtained by the Rankines formula using constants 550 N/mm? and 1/1600. For what length

of the column wdi;l"’ffthese two formulae give-the same crippling load. E = 80 KN/mm’.
.7 (12 Marks)




