50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MR34
wm;“’%ﬁa hy PN v
Time: 3 hrs. %%&%% ‘M@t‘éﬁ Aax. Marks: 100
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Note: Answer any FIVE full questhug choosing ONE full questi%&fmm each module.

; %1@

i PEAL A ] 2\t 3 ay?

1 a A solid light alloy bar of 40 mm in diameter is used asra tie. If the permissible tensile
strength in the material is:320 MN/m’, determine t%&gacﬁy of the bar. If a hollow steel
bar with internal diameter of 20 mm is used instead"

rrrrr

,}‘Sohd alloy bar, determine its external
/ bar the permissible stress is (06 Marks)
r stress and total elonggtwﬁ in a uniformly tapenng circular bar.

(08 Marks)

diameter. For steel ho
b. Derive an expressio‘

c. Abrassrod 1.5 m Jong and 20 mm dlametepwas found to deform 1.9 mm under a tensile
load 0f 40 kN Calculate the modulus of elastrcﬂ:y of the rod. (06 Marks)

. ;
%‘zero net change in the length of

(10 Marks)
(10 Marks)

3
4
(1) Longltudmal stress is not to exceed 30 N/rnm
(i) Circumferential stre not to exceed 40 N/mm> (08 Marks)
b. A thick cylinder of 5()0@"‘“ ,,,,,,, m inner diameter is subjected to an internal pressure of 9 MPa.
Taking allowable stress for the material of the cylinder as 40 MPa, determine the wall
thickness of the cylinder. (12 Marks)
Module-3
5 a. Explain the sign convention for shear force and bending moment. (06 Marks)
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b. A cantilever beam carries UDL and point loads as shewn m Flg Q5(b). Find the reactions at
the fixed end and draw the SFD and BMD. o 7

E*i‘g.QS(b) (14 Marks)

Sketch and explain the types of load (04 Marks)

Draw shear force and bendlng ﬁbment diagrams for the b‘eam shown in Flg Q6(b). Locate
/a;gz“'szw &

g p

. Fig. Q6(b) (16 Marks)
A N
-Module-4
a. State the assumptions in pure bendmg P! (08 Marks)

b. A cantilever has a length 6f 3m. Its cross(section is of T-snctlon with flange

100 mm x 20 mm and “% 0 mm x 12 mm, the flange is in tensiohs What is the intensity
of UDL that can be apphed’” if the maximum_ tensﬂe stress 1s 11m1ted to 30 N/mm*? Also
aﬁr

compute the max1mum&compresswe stress (12 Marks)
W =N ~OR.” Com Y
& 74 d’y
a. Derive an expression for Euler—Bempulh equation for deﬂectlon of beams, M = EIF :
s oo (10 Marks)

@m x 200 mm carﬁwes a central concentrated load W. The
‘and shear are 15 N/mm? and 1.2 N/mm’ respectively.

b. A srmpL supported beam 100
permissible stress in be

Qeterrmne the safe loadéwé@% he span of the be,aqm 1s 3m. (10 Marks)
J— o &
" e Module—S
a’_Derive the relatiof
% = __fﬁg - » (12 Marks)
b. Asolid sha 120 mm dlametéer i%” requ1red to transmit 200 KW at 100 rpm. If the angle of
twist is not to exceed 2°, find the length of the shaft. Take G = 90 GPa. (08 Marks)
—
\ OR
a. Derive an expressron for Euler’s crippling load for a column when both ends are fixed.
(10 Marks)

b. A solid round bﬁ%f 60 mm diameter and 2.5 m is used as a strut. Find the safe compressive
load for the strlftt’%f (1) both ends are hinged (ii) both ends are fixed.
Take E = 2 X. 105 N/mm? and factor of safety = 3. (10 Marks)
“‘ts

* %k %k k k

20f2




