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Q1) a) Explain the concept of creep and stress - concentration.

b) A mild steel rod of 20mm diameter is subjected to an axial pull of 40 kN. Determine the tensile stress induced in the rod
and the elongation if the unloaded length is 5m. Take E = 210 GN/m2.

c) Differentiate between resilience, proof resilience and modulus of resilience.

[2 × 5 = 10]

Q2) a) Explain the following :

i) Radius of gyration

ii) Section modulus

b) A rectangular beam 20 cm deep and 10 cm wide is subjected to a maximum bending moment of 500 kN-m. of the value
of young's Modulus for the beam material is 200 GN/m2. Find the maximum stress in the beam.

c) What do you mean by simple bending? List the assumptions made in the theory of simple bending.

[2 × 5 = 10]

Q3) a) Differentiate between torque and torsion.

b) A circular shaft of 60mm diameter is running at 150 rpm of the shear stress is not to exceed 50 mPa, Find the power
which can be transmitted by the shaft.

c) Draw the shear force and bending moment diagram of a cantilever beam carrying a point load at the free end.

[2 × 5 = 10]

Q4) a) Explain various types of beams with diagrams.

b) Write short note on the following :

i) Buckling load

ii) Slenderness Ratio

c) Explain the various factors effecting the strength of a column.

[2 × 5 = 10]

Q5) a) Discuss the longitudinal and hoop stresses occur in their cylindrical shells.

b) Write short note on the following :

i) Circular bending

ii) Slope and deflection

c) Calculate the maximum slope and deflection for the cantilever with uniformaly distributed load (UDL) over the entire
span by double integration or moment area method.

[2 × 5 = 10]
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NOTES :
i) Attempt all questions. Answer any two parts from each question.
ii) Students are advised to specially check the Numerical Data of question paper in both versions. If there is any

difference in Hindi Translation of any question, the students should answer the question according to the English
version.

iii) Use of Pager and Mobile Phone by the students is not allowed.

MECHANICS OF SOLIDS

(P.T.O.)1F - 3217



2184

F - 3217 2

({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)

ZmoQ> : ZmoQ> : ZmoQ> : ZmoQ> : ZmoQ> : g^r àíZ hb H$s{O`o & g^r àíZm| Ho$ {H$Ýht Xmo ^mJmo H$mo hb H$s{O`o &

à.à.à.à.à.1) A) H«$sn Am¡a VZmd EH$mJ«Vm  (stress - concentration) H$s AdYmaUm H$mo g_PmBE &

~) 20 {_{b_rQ>a ì`mg H$s EH$ hëH$s ñQ>rb H$s N>‹S> H$mo 40 kN Ho$ Ajr` qIMmd Ho$ AYrZ {H$`m OmVm h¡& `{X AZbmoS>oS> b§~mB© 5 _rQ>a h¡ Vmo am°S>
_| ào[aV VÝ` VZmd Am¡a ~‹T>md H$m {ZYm©aU H$a|, E = 210 GN/m2 b| &

g) bMrbonZ, à_mU bMrbonZ Am¡a bMrbonZ Ho$ _mnm§H$ Ho$ ~rM A§Va H$a| &

[2 × 5 = 10]

à.à.à.à.à.2) A) {ZåZ{b{IV H$mo ñnï> H$a| …

i) n[a^«_U H$s {ÌÁ`m

ii) I§S> _mnm§H$

~) `{X ~r_ gm_J«r Ho$ {bE `§J _mnm§H$ H$m _mZ 200 Gn/m2 h¡, Vmo 20 cm Jham Am¡a 10 cm Mm¡‹S>m EH$ Am`VmH$ma ~r_ 500kN-m Ho$ A{YH$V_
PwH$Zo dmbo jU Ho$ AYrZ h¡& ~r_ _| A{YH$V_ VZmd kmV H$a| &

g) gab Z_Z go AmnH$m Š`m VmËn`© h¡? gab Z_Z Ho$ {gÕm§V _| ~Zr YmaUmAm| H$s gyMr ~ZmBE &

[2 × 5 = 10]

à.à.à.à.à.3) A) Q>m°H©$ Am¡a _amo‹S>  (Torsion) Ho$ ~rM A§Va H$a| &

~) 60 {__r ì`mg H$m EH$ JmobmH$ma emâQ> 150 Ama nr E_ na Mb ahm h¡, `{X H$VaZr VZmd 50 mPa go A{YH$ Zht h¡& dh e{º$ kmV H$s{OE Omo
emâQ> Ûmam g§Mm[aV H$s Om gH$Vr h¡?

g) _wŠV {gao na EH$ q~Xþ ^ma bo OmZo dmbo H¢${Q>brda ~r_ H$m AnénU ~b Am¡a ~§H$Z AmKyU© AmaoI ~ZmE§ &

[2 × 5 = 10]

à.à.à.à.à.4) A) {d{^Þ àH$ma Ho$ ~r_m| H$mo {MÌ g{hV g_PmBE &

~) {ZåZ{b{IV na g§{já {Q>ßnUr {bI| …

i) ~H$qbJ bmo‹S>

ii) nVbmnZ AZwnmV (Slenderness Ratio)

g) {H$gr ñV§^ H$s _O~yVr H$mo à^m{dV H$aZo dmbo {d{^Þ H$maH$m| H$s ì`m»`m H$a| &

[2 × 5 = 10]

à.à.à.à.à.5) A) nVbo ~obZmH$ma Jmobo _| hmoZo dmbo AZwX¡Ü`© Am¡a Koam VZmd na MMm© H$a| &

~) {ZåZ{b{IV na g§{já {Q>ßnUr {bI| …

i) d¥VmH$ma PwH$Zm

ii) T>bmZ Am¡a {djonU

g) Xmohao EH$sH$aU `m jU joÌ {d{Y Ûmam nyao {dñVma na g_mZ én go {dV[aV ^ma Ho$ gmW H¢${Q>brda Ho$ {bE A{YH$V_ T>bmZ Am¡a {djonU H$s JUZm
H$a| &

[2 × 5 = 10]




