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Q1 is compulsory. Answer any three from the remaining five questions. -

* Assume suitable data, wherever required. Clearly state the assumptions and justify the same.

1

Illustrate answers with sketches, wherever required. |
Write legibly with blue or black ink pen. Use pencil only to.draw diagrams and graphs.

Answer any four of the following:

a. If a round bar of 37.5 mm diameter and~2.-.4 m-"',l'e'rg_gthj-is_stre"tchled by.2.5-mm,find:its 05

bulk modulus and lateral contraction. ‘Takg, Young's modulus= 1‘10*'GN/m?'*H.[ld,,;ls-f_le"ar
modulus = 42 GN/m? for the material of the bar.. .-~ - B GG |

b. A flitched beam consists of steel‘.-é'ﬁd_"iifh_p‘é'r-?a;s.§H6wr1 in figure. Determine the moment 05

of resistance of the beam. Take Os="100 N/mm? and Ow= 5 N/mm?Z All Dimensions are
in mm. s L
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c. D'r'aw‘th_e S. F. and B. M. diagrams for the beam loaded shown in the figure. 05
V.
~d. Calculate the bursting pressure for a cold drawn seamless steel tubing of 6 mm inside 05

~diameter and 2 mm wall thickness. Ultimate Strength of steel is 380 N/mm?2.

; F.ihd't‘_h'ek maximum p'p_wer that can be transmitted through a 50 mm diameter shaft at 05

150 r"bm,-'if'the;rhai(im'um permissible shear stress in the shaft is 80 N/mm?,
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2a. A beam welghing 450 N l% horizontal by three vertical wires, o_m,?étiécﬁﬁifé:{thé“ : 1,0 .
. middle of the b2am and the others to the ends of the beam. The outer wires are o fbrass” .

he central wire is of steel with 0.625 _mfn_diﬂa"‘r)fi"g_teﬂ_r. 3

b. At a point in a material under stress, the inten
plane is 50 N/mm? (tensile) inclined at 30°
plane at right angles to this has a tensile co

sity of .t'hle';eﬁu'tah't-,-stréssi‘qh' a"-ft“e'_r}'tﬂ:éih" 10
to the normal of that plane, The stress on a
mponent of intensity 30 N/mm?. Find,

i.  The resultant stress cin the second plane_

. The principal planes and stresses |

417 .5kNm LY

= g 1 [ d
h. DE?.-EI‘.:EH.'-‘ 11c

figure. E= 200 GPa, I= 14x10% me.

100Nm , 100N/m 200N l
%Im Slm 2m

4a, A rectangular pier is subjected to 3 compressive

-~ Find'the stress intensities at the four corners of th

load of 450 kKN as shown in the figure. 10
e pier.

Point of Application of Load
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Internal diameter of a hollow shaft is 0.6 of its external diameter, It has to‘transrhtt 10
20C kW power at 80 rpm. If the shear stress is not to exceed 60 N/mm2 fmd the znternal :

and external diameters of the shaft, assummg that the maximum torque is 1.4 times the
mean torque. ' | ‘

A 200 kg welght is dropped on to a collar at the lower end of a vertical bar of3m long 10

& and 28 mm diameter. Calculate the height of drop, if the max:mum mstantaneous stress

6a.

Is not to exceed 120 N/mm?2. What is the corresponding: mstantaneous elongatlon? Take
E=2x10° N/mm?2, SR =l

. A simply supported beam, with a span of 1.3 m and a rectangular cross section of 150 10

mm wide and 250 mm deep, carries a concentrated.load of W at the centre. If the.
allowable stresses are 7 N/mm? for bending and 1 N/mm? for shear, what is the value of
the safe load W?

A hollow cast iron column of 200 mm external diameter, 150 mm internal diameter and 10
8 m long has both ends fixed. It is subjected to axial compressive load. Taking fractor of

s2fetyas 6, . = 560 N/mm*®,a = ﬁ%ﬁ determine the safe Rankine load,

. A weight of 200 kN is supported by three adjacent short pillars in a row, each S00 mm? 10

in section. The central pillar is made of steel and the outer ones are of copper. The
pillars are adjusted such that at 15 *C, each carries equal load. The temperature is then
raised to 115 “C. Estimate the stresses in cach pilla'r at 15 *Cand 115 °C. Take: £,=2x10°
N/mm?, E= 0.8x10* N/mm?, a,= 1.2x10°%/°C, a.= 1.85x10°%/°C.
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