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Roll No ..................................

FT-405-CBGS
B.Tech., IV Semester
Examination, June 2020

Choice Based Grading System (CBGS)
Strength of Materials

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.
{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Derive an expression for deformation due to self-weight of
a conical bar hung to a ceiling having diameter ‘D’ and Height
‘L’. Weight density of bar is γ and Young’s modulus is E. 7
e§³dmH$ma ~ma Ho$ ñd¶§ Ho$ dOZ Ho$ H$maU {dH¥${V Ho$ {bE EH$
A{^ì¶{º$ H$mo àmá H$a|, {OgH$m ì¶mg ‘D’  Am¡a D±$MmB©  ‘L’ N>V go
bQ>H$m hþAm h¡& ~ma H$m dOZ KZËd γ Am¡a ¶§J H$m ‘mnm§H$ Eh¡&

b) A steel tube of 50 mm in external diameter and 3 mm
thickness encloses centrally a solid copper bar of 35 mm
diameter. The bar and the tube are rigidly connected together
at the ends at a temperature of 200ºC. Find the stress in each
metal when heated to 170ºC. Also find the increase in length,
if the original length of assembly is 350 mm. Coefficient of
expansion for steel and copper are 1.08 ×10–5 and 1.7 × 10–5

respectively per degree centigrade. E = 2.1 × 105 N/mm2

for steel and 1.1 × 105 N/mm2 for copper. 7
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EH$ ñQ>rb Q²>¶y~ {OgH$m ~mhar ì¶mg ‘| 50 {‘‘r Am¡a 3 {‘‘r. ‘moQ>mB©,
35 {‘‘r. ì¶mg H$s R>mog Vm§~o H$s nÅ>r H$mo KoaVr h¢& ~ma Am¡a Q²>¶y~ {gam|
na EH$ gmW g»Vr go OwS>o h¢ {OgH$m Vmn‘mZ 200ºC h¢& 170ºC

VH$ J‘© hmoZo na àË¶oH$ YmVw ‘| VZmd H$m nVm bJmE±& bå~mB© ‘| d¥{Õ
H$m ̂ r nVm bJmE±, AJa Ag|~br H$s ‘yb bå~mB© 350 {‘‘r. h¢& ñQ>rb
Am¡a Vm§~o Ho$ {dñVma H$m JwUm§H$ 1.08 ×10–5 Am¡a 1.7 × 10–5

H«$‘e: {S>J«r go|Q>rJ«oS> h¢& E = 2.1 × 105 N/mm2 ñQ>rb Ho$ {bE Am¡a
1.1 × 105 N/mm2 Vm§~o Ho$ {bE&

2. a) A simply supported beam of span ‘L’ is carrying two point
load W at L/4 from each support. Find slope and
maximum deflection. 7
‘L’ ñnmZ H$s {gånbr gnmoQ>}S> ~r‘ àË¶oH$ gnmoQ>© go L/4 na Xmo nm°B§Q> bmoS>
W H¡$[a H$a ahr h¡& T>bmZ Am¡a A{YH$V‘ {djonU H$m nVm bJmBE&

b) Derive the flexure formula 
M E

I Ry

σ= = , where symbol

represents the usual meaning. 7

âbo³ga ’$m‘y©bm 
M E

I Ry

σ= =  H$mo ì¶wËnÞ H$a|, Ohm± àVrH$ gm‘mÝ¶

AW© H$m à{V{Z{YËd H$aVm h¢&

3. a) Define torsion of shaft. State the assumptions made in
analysis of torsion of shaft. 7
emâQ> Ho$ ‘amo‹S> H$mo n[a^m{fV H$a|& emâQ> Ho$ ‘amo‹S> Ho$ {díbofU ‘|
~ZmB© JB© ‘mÝ¶VmAm| H$mo ~VmBE?

b) A hollow shaft diameter 120 mm transmits 300 kW
power at 200 rpm. Determine the maximum internal
diameter if the maximum shear stress in shaft is not to
exceed 60 N/mm2. 7
EH$ ImoIbo emâQ> ì¶mg 120 mm, 200 Ama nr E‘ na 300 {H$bmodmQ>
{~Obr nhþ±MmVm h¡& A{YH$V‘ Am§V[aH$ ì¶mg H$m {ZYm©aU H$a| ¶{X
emâQ> ‘| A{YH$V‘ H$VaZr VZmd 60 N/mm2. go A{YH$ Zht h¡&
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4. a) What are the theories of Elastic failure? Explain any one
of them. 7

àË¶mñW {d’$bVm Ho$ {gÕm§V ³¶m h¢? CZ‘| go {H$gr EH$ H$s
ì¶m»¶m H$s{OE&

b) A component of a machine of yield strength is 270 MPa

and resist a biaxial stress state of 120MPaxσ = −  and

120MPaτ = . Check whether the component will be safe
or fail by using 7

i) Maximum shear stress theory

ii) Maximum distortion energy theory

EH$ ‘erZ H$m EH$ KQ>H$ {OgH$s ¶rëS> ñQ´>|W 270 MPa h¡

i) A{YH$V‘ H$VaZr VZmd {gÕm§V

ii) A{YH$V‘ {dê$nU D$Om© {gÕm§V H$m Cn¶moJ H$aHo$ Om±Mo {H$
³¶m KQ>H$ gwa{jV ¶m {d’$b OmEJm&

5. a) Derive an expression for Euler’s buckling load for a long
column of length L when both ends are fixed. 7

 L bå~mB© EH$ bå~m ñV§̂  {OgHo$ XmoZm| {gao {’$³g h¡ ¶yba Ho$
~H$qbJ bmoS> Ho$ {bE EH$ A{^ì¶{³V X|&

b) A hollow mild steel tube 6 m long 4 mm internal diameter
and 6 mm thick is used as a strut with both ends hinged.

Find the crippling load. Take 5 2E 2 10 N/mm= × . 7

6 ‘rQ>a b§~m 4 go‘r. Am§V[aH$ ì¶mg Am¡a 6 {‘‘r. ‘moQ>m EH$ ImoIbm
‘mBëS>ñQ>rb H$m Q²>¶y~ ñQ´>Q> Ho$ ê$n ‘| BñVo‘mb {H$¶m OmVm h¡
{OgHo$ XmoZm| {gao {hÝOS> h¡& {H«$ßnqbJ ^ma H$m nVm bJmE±&

5 2E 2 10 N/mm= ×  b|&
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6. a) Derive the relation between Young’s modulus, Bulk
modulus and modulus of rigidity. 7

¶§J ‘m°Sw>bg,~ëH$ ‘m°Sw>bg Am¡a [a{OS>rQ>r ‘m°Sw>bg Ho$ ~rM Ho$ g§~§Y
H$mo ì¶wËnÞ H$a|&

b) Explain in detail Macaulay’s method for deflection of
beam. 7

~r‘ Ho$ {djonU Ho$ {bE ‘¡H$mbo H$s {d{Y Ho$ ~mao ‘| {dñVma go ~VmE±&

7. a) What do you mean by critical load of column? Write
formula for Euler’s critical load for each condition. 7

ñV§̂  Ho$ ‘hËdnyU© ̂ ma go AmnH$m ³¶m A{^àm¶ h¡? àË¶oH$ pñW{V
Ho$ {bE ¶yba Ho$ ‘hËdnyU© ̂ ma H$m gyÌ {bI|&

b) A solid shaft in a rolling mill transmits 20 kW power at
2 Hz. Determine the diameter of the shaft if the shear
stress is not to exceed 40 MPa and the angle of twist is
limited to 6° in a length of 3 m. G = 83 GPa. 7

EH$ amoqbJ {‘b ‘| EH$ R>mog emâQ> 2 hQ>©²O na 20 {H$bmodmQ> {~Obr
nhþ°þ§MmVm h¡& emâQ> H$m ì¶mg {ZYm©[aV H$a| ¶{X H$VaZr VZmd
40 MPa go A{YH$ Zht h¡ Am¡a ‘mo‹S> H$m H$moU 6º bå~mB© 3 ‘rQ>a
VH$ gr{‘V h¡& G = 83 GPa&

8. Write short note on the following.

a) Thermal stress and Thermal strain 7

b) Polar moment of inertia and Polar sectional modulus 7

{ZåZ{b{IV na g§{jßV ZmoQ> {bI|&

A) W‘©b ñQ´>og Am¡a W‘©b ñQ´>oZ

~) nmoba ‘mo‘|Q> H$m BZ{e©¶m Am¡a nmoba go³eZb ‘m°Sw>bg
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