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B.Tech., |V Semester
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Choice Based Grading System (CBGYS)

Srength of Materials
Time: ThreeHours
Maximum Marks: 70
Note: i) Attempt any five questions.
for=2l ufa 4l I gt ISt
i) All guestionscarry equal marks.
FHt TeAl & T 37D Bl
iii)In case of any doubt or dispute the English version
guestion should betreated asfinal.
foreft ft TR o g Sremar faare Bt RRfy & 3t Hm
& YT ol 3iferT AT ST

1 a Deriveanexpressonfor deformation dueto salf-weight of

aconica bar hungtoaceling having diameter ' D’ and Helght

‘L’. Weight density of bar isyand Young'smodulusisk. 7

JFAIPR IR & ¥ P ol &b HRUT fAPRT & forg v

31fhreafeh 1 UTH o, I et ‘D’ SR S8 ‘L s A
Il 8311 &1 AR ol g Bicd y 3R I T AT E|

b) A sed tube of 50 mm in externa diameter and 3 mm

thickness encloses centraly a solid copper bar of 35 mm

diameter. Thebar and thetubearerigidly connected together

a theendsat atemperature of 200°C. Find thestressineach

metal when heated to 170°C. Also find theincreaseinlength,

If the original length of assembly is350 mm. Coefficient of

expansion for sted and copper are 1.08 x10° and 1.7 x 10~

respectively per degree centigrade. E = 2.1 x 10° N/mm?

for steel and 1.1 x 10° N/mm2 for copper. 7
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Teh ¥Ciet e foraenT amest & 5 50 et aiR 3 fireft. Aierg,
35 . I T ST i i Ug) bl ERcl & IR iR g RRI
TR Uep A1 T A e & FRFepT aigH 200°C &1 170°C
T TH B IR YR YT H TG T Yol S| Tt H gfeg
1 HI UdT T, SRR 3Rt & Jel ealls 350 fott. &1 e
3R dld & faedR T ories 1.08 x10°° 3R 1.7 x 105
smeT. el s 1 E=2.1 % 105 N/mm? et & forg @ik
1.1 x 10° N/mm? e o foru|

2. @ Asmply supported beam of span ‘L’ iscarrying two point

load W at L/4 from each support. Find slope and
maximum deflection.

Lwﬁﬁmﬁﬂm&@qmﬂqﬁéﬁmwaq@aﬁg
W bR &R I8l gl Tl IR 31frepad fA&ur &7 gdT oy

_ M o E
b) DerlvetheflexureformuIasz R S , Where symbol
represents the usual meaning. 7
M o E
W‘F’rﬁfﬂ —=—=— a%rzg?qaaﬁ TRl Tichieh AT
31} @ tr[?—rﬁfﬁ?or EmaT %ﬂ

3. @ Definetorsion of shaft. State the assumptions made in
analysis of torsion of shaft.

2%%@3&%@%@3&%%%%@3%%@@1#

TS TS HTRIaTRll Pl §eTsy ?

b) A hollow shaft diameter 120 mm transmits 300 kW
power at 200 rpm. Determine the maximum internal
diameter if the maximum shear stressin shaft is not to
exceed 60 N/mm?. 7

Teh @Rl 99 AT 120 mm, 200 3R O T TR 300 fheTiare
fersTeft ugae &1 Siftrepc SfiaRe @ o1 R & afe
I H TfYhad et a-1d 60 N/mm2. & 31feres =g 2l
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4. @ What arethetheoriesof Elastic failure? Explain any one

of them. 7
TR fathetdt & Rigid w1 €7 S8 I fdt v it
R DI

b) A component of amachine of yield strength is 270 MPa
and resist a biaxial stress state of o, =-120MPa and

7 =120MPa. Check whether the component will be safe
or fail by using 7
1)  Maximum shear stresstheory

1) Maximum distortion energy theory

U 7 &1 U ged SR Hfies e 270 MPag

i) 31fImad dasAr aura Rigid

i) arferames foeuur St RIgia @1 ST dxas Sird fb

T T GRIAT I fathel ST
5. @ Deriveanexpressionfor Euler’sbucklingloadfor along
column of length L when both ends arefixed. 7
L TS U o w9 i Q1 RR et 8 Jok &
SpfenT ale & forg ves s1fiefaa <)

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

Find the crippling load. Take E = 2x10°N/mm?. 7
6 Hicx T 47, 3ridfRe =T 3iR 6o, Aier ve WRaet
ASeSRId Pl ¥ T & Y H SIS fhdT ST &
St M1 RR ot 21 fopwufem IR &1 uar omd|

E = 2x10°N/mm? |
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6. @ Derive the relation between Young's modulus, Bulk
modulusand modulusof rigidity. 7

T Higersd, e Higard iR RTEIE Aiger & &g & dau
Pl T IR

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

19 o faarur & foru Hepret 1 ey & aR 4 faRaR A 9|

7. @ What do you mean by critical load of column? Write
formulafor Euler’scritical load for each condition. 7

I & HEYol R A SMIhT T IR &2 T fRuf

o folU geR & HEwayul AR bl T ford |

b) A solid shaft in arolling 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 alength of 3m. G = 83 GPa. 7

e el e ¥ Ues 3N 9N 2 88T TR 20 fhetiare farstett
YA gl A9 B g FUiRa R Al oA JAE
40 MPa 31f¥res -1gl € 31k ATS & PIvr 6° g 31iex
de HIffd g1 G =83 GPal

8. Write short note on the following.
a Thermal stressand Thermal strain 7
b) Polar moment of inertiaand Polar sectional modulus 7

fFrferRad W wfara Aie ford |
31) el W IR e T
) GleR AMC BT SRR iR Uler AaeHd Aige™
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