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Q.P. Code: 25989

(Hours: 03) Marks: 80

N.B.: 1. Question No 1 is compulsory
2. Attempt any Three questions from the remaining five questions.
3. Assume any suitable data if necessary with justification.
4. Figures to the right indicates full marks

Attempt any four of the following questions.

Draw SFD and BMD for a cantilever beam of span L, carrying audl whose lI"ItEHﬂ?tY Mr unit
run over its entire span.
Prove that for a beam of rectangular section maximum shear stress is 1.5 tlmes tﬁﬁ_ﬁnfé’fﬁg& shear

stress. V 4 :

Derive the Differential equation of the Elastic Curve. » W79

Prove that for a beam of rectangular section maximum shear stress ls*}ﬁ tlmeﬂhe average shear
stress. S W >

A steel column is 120 mm in diameter and 3 m long. Find the mj‘g@sltu,nf stress and the strain
when it carries an axial compressive load of 950 KN. Take Esﬁ@ﬂﬂﬂ?mm

A steel bar 50mm diameter and 640mm long has an axial Méﬁnm diameter drilled from end
and along the point of its length. The length of the hqﬁ |$5q‘cﬁﬂxgt the extension of hollow part
of bar is equal to extension of solid part of the part, whﬁn it 1s axlatl‘,r loaded by tensile forces at

the ends. Calculate the length of the hole. Take ﬁﬂ&“ﬁﬁ?ﬁ\ 10
i
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b) For the beam loaded as shown in figure, fpim‘th ““{a{ue of W such that BM at support is zero.

Also draw SF and BM diagram. 10
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Q. 3 a) A cantilever beam of fir@‘im Has inverted T cross section. The flange at bottom is 150mm wide
and 12mm thick, the wek is ’{Zruﬁ'l thick and the overall depth of the section is 150mm. If the
permissible tensile stress 15‘%35&#[?53 find the maximum intensity of udl that may be applied all over
the span. Also catculate%g fmjﬁ'e resisted by the flange. 10

.ﬁ_—_:-_ y -

b) A cast iron brackq.i!gpbjected to bending has a c¢/s of | shape with unequal flanges. Top

flange :ﬂpmﬁﬂrﬂm bottom flange 120mm x 40mm and web 240mm x 40mm. if the section
is sutgecteﬁtp shear force of 120kN, draw shear stress distribution diagram over the depth of

t:lje se@@* 10
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Q.4 a) Evaluate the power that can be transmitted at 300rpm by a hollow steel shaft of 75mm external
and 50mm internal diameter when permissible shear stress for the steel is 70 MN/ mm? and
maximum torque is 1.3 times the mean? Compare the strength of this hollow shaft with that of
solid shaft of same material and length.

b) Write the assumptions in simple bending and hence derive flexural equation

M a E

— = — = —with usual notations.
I Y R

Q.5 a) A simply supported beam is subjected to the loads as shown in the figur
maximum deflection induced in the beam. Take value of El = 1:2 x 10° N-m?,

b) A hollow cast iron column whose outside diameter is 2C .-‘. m Nas,a
m long and fixed at both ends. Calculate the safeJdoad of Rankine formula using a factor of
safety 4.Calculate the slenderness ratio and ratio of Buler’s critical load to Rankine's critical

load. ;'

Take E=8x10* N/mm2, oc=550 N/m 600 in Rankine’s formula. 10
Q.6 a) At a point in a strained material the stfésses o the two mutually perpendicular planes are 80
MPa tensile and 50 MPa compressive,gaccon ied by shear stress of 30 MPa. Find the normal,

tangential and resultant stress intensitjes fie at 60° to the plane carrying the tensile stress.
Also determine the principal stresses :& ximum shear stress and their  orientations. 10

b) An unknown weight falls b)ﬁ?ﬂ on to a collar rigidly connected to the lower end of the

vertical bar 3 m long afd 500 #mmZin sections. If the maximum instantaneous extension is
d.the gorresponding stress and the magnitude of the falling weight.

known to be 2.5 mm, fi
Take E=2x10°N/m 10
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