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Third Semester B.E. Degree Examinati 'ii 'ec.2023/Jan.2024

Mechanics of Mateiials

Time: 3 hrs. .,.'*1rl" ,Max. Marks: 80

Note: Answer any FIVE full questions, cffiiiig ONE full questionTr,ani each module.
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b. Draw and explain stress-st m of a mild steel specimen subjected to tension test.
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3 a. A point in a qtrfiffi material is subfu8 to a tensile streti.lbf 500 N/mm2 and 300 N/mm2
in two icular p late the normal, tangential, resultant stresses and

Take Poisson's rafi .d'0.30 and E = 200GPa j::! (06 Marks)
,.,,,,,1,,,j*-.,,1, ,,*;hlur.

OR
2 a. Define: i)#lasiicity ii) Plasticity '''r.iii) Resilience iv) Toughness v) Stiffrress

,,,..,i.. 
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' 
,,,. ''* (05 Marks)

b. Derive.x?Blation between modulu*dG,elasticity and bulk,raodulus. (05 Marks)

c. A b6+d{ brass 25mm diametefjs,enclosed in a steelt# of 50mm external diameter and

25mm internal diameter. The bar-6nd the tube faq,.Lgned lt the ends and.are 1.5m long. Find

the stresses in the two mateqials when the tempelature iaises from 30dC to 80'C.
Take : Esreel:200GPa;.:: ,"; Eb*rr: lOOGPa i;.-*

cf,steer = 1 1.6 x 1d,4f,i , crb,ass = l8.?*1 TOsi'C. (06 Marks)
u'r: ,,rru.. I

""r,,,,,

iii) Fa-ctg'i$ safety iv) Bulk modulus
l{F.i:, (05 Marks)

its obliguity on a plane makingqf;r,4 THlte of 30' with.the axis of second stress. Also find the
maximurn shear stress. (Io Marks)

pressure : Length : lg4lq1i'External diameter = 200 mm, Thickness of metal : 8 mm. Find
the value of the pressuie'exerted by the tiquid on the walls of the cylinder and the hoop

stress induced if an dtlditional volume of 25000 mm' of liquid is pumped into the cylinder.

Take E = 2.1 tIUIN/mm2.and p = 0.33.
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b. A thick gllindrical shell pffi6ffrnm internal diameter is subjected to an internal pressure of
8 N/mmz. Find the thickness of shell if the permissible or hoop stress in the section is not to

. *:#"d 
35 N/mm2',.*u I'F . ",-"', 

(06 Marks)
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a.', An elemental.rtl* ir subjected tq-#,ffiile stresses of 30 N/mm2 and l0 N/mm2 acting on two
mutually p"#Bnhi.ular planes anfrt*'shear stress of l0 N/mm2 on these planes. Draw the
Mohr's citQe-bf stresses and henOe determine the magnitudes and directions of principal
stresses and:6lso the greatq*st sliear stress. (08 Marks)

b. A thin cylindrical shell*r ffi following dimensions is filled with a liquid at atmospheric

I of2

'* 
"- " r (O5Marks)

c. A circular rod of l0ffiriiediameter and 500mm.'}6.fiffih is subjected to a tensile load of
1000kN. Determine the-'l)'Modulus of rigidity ii) Bulk modulus iii) Change in volume.

(08 Marks)



Module-3 ,#ry'
5 a. Classify beams and loads with sketch. **{,:.t'- (04 Marks)

b. Draw the shear force and bending moment diagrams*forthe beam shown in Fig.Q.s(b).

Locate the salient point. 'id*;. (12 Marks)
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$6. Fig Q.5(b) ,,, ,
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6 a. A cast iron beam has an 'I'sts&tiirt{ with top flange 80mm x 40mrn, web 120mm x 20mm

$ $: ."ir

and bottom flange 160rqm 64hfu. If the tensile stress iJnot to exceed 30N/mm2 and

compressive stress 90Nfr&d, what is the maximumfuniformly distributed load the beam

caoy orer a simply sUpfi'tlfled span of 6nr, if the large'flange is in tension. (10 Marks)

DPer.

D Rankine's theory -*" ii) Guest's theory.
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b. Derive an expresqiqg"foTthe maximum deflection of a cantilever beam carrying a point load

at its free end. -*-ff ","" 
(06 Marks)
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a. State thF=aisumptions made in pure.tordon theory. (04 Marks)

b. A solid circular shaft has to transmit a power of 1000 kw,ll1?0 tppJind the diameter of
the stia,ft,' if the shear stress of th&,@terial must not exeepd S0 N/mm' The maximum torque
1.25 time of its mean. What perceitage of savingin,ffiterial would be,obtained if the shaft

is replaced by a hollow one rflhose internal aiprtq*SB 0.6 times,its*gxternal diameter, the

length, material and maxi4lim shear stress beiag".same? Ul-. (12 Marks)

,oR
a. Derive a Euler's-ffifUng load for a cohl;hwhen both of its ends are hinged. (08 Marks)

b. A 1.5 m long ooluffi has a circular oross Section of 50 mm diameter. One end of the column
is fixed in dirffijbn and position uffiWrELther end is freorTaking the factor of safety as 3,

calculate*thesbafe load using ff4g'Htdrmula. fa{r*S= 1.2 x 10s N/mm2. (08 Marks)
i
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a. lennbr''1 Strain 
"rergy=\ffastigliano's 

theorem iii) Modulus of resilience

iv) Toughness. (08 Marks)

b-,tFcantilever beamg&ufliform cross sectioatdrries a point load at the free end. Determine
.1"

r1l,,p1r\ii16i11 energy an*dp"ft#tion at the free endl If F = 200kN, E = 200GPa.,L = 3mt and

,.,.".
s,h 'tt'., OR

a. Explain ma*finum normalstress theory and maximum shear stress theory. (08 Marks)

b. A plate of 45C8 steel (oraffi3MPa) is subjected to the following stresses.

o* = 150 N/mm2, o, : 100N/mm2 and r*, : 50N/mm2. Find the factor of safety by

* ,1. ,1. ,( ,1.
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(08 Marks)


