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END SEMASTER. / R.ETEST EXAIUINATION, 2020

Semester: 4'rI{ sermester

Suhject c*de: Mo - 4CI5

Subject: STRENGTH (}F h&{TERIALS

Full Marks: 70 (part A-25 + part B-45)

Duration; 3 hours

Questions on Part A are compulsory.
,dnswer any five questions from Part B. \

PART- A
MARI(- 25

Question
no.

Questions Marks

Qr-restion
i

1 x X0:10

1a The ratio of laterai strain ta linear strain is calleri
1t] The total strain energy stored in a body r"rp to eiastic lirnit is
l^ The bending moment at the free end of a cantilever carrying any type of

load is
td The term defori'cation per r-init iength is calied
1_- The stiffness of a closely coiled helical spring rs _ propcrtionatr

to tlie number of furns.
1f A coiurnn that fails due to direct stress is callecl
1g The elistanee betrieen thc eentre of a rivet hc,le to the nearesf etige of the

plate is called
t t! Wtrren the shear force at a point is zero, the the bending rnoment is

at that point.

1i The stress induced in a boqJy if suddenly loadec{ is _*r_ the stress
induced when the same load is apnlied sraduallv.

rj The neutral axis of a section is an axis at which the trendinc stress rs

Question
no. 2

State true clr false 1 x 10:10

Ld Th* *olurnns whose slenderness ratio is less than 8fi are eallecl trong

columns.
*Ll The l'ivets are ternporarv f'asteninus.
a- In leaf spring, the lengths of all the leaves are equal.

-,d Tire torsicnal rrgidrty of a shaft is given Lry f."I
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2e The maximum bending mnment of a simply supported beam with central
load lies at the point of loadine.

2f At the neutral axis of a beam, the shear stress is rnaximum.
)r Modulus of resiiience is ttr"le proof resilience per unlt volume of a

material.
2h The unrt of stain is h{/rnrn

2i Therrnal stress is caused when the temperature of a body rernains
constant.

ji The factor of safety is always rnore than unitr.

Question
no. 3

lx5:5

3a Euler's formula holds sood onl,y f,or

)short column
iiiboth short and lons columns

ii)long colurnn
iv)weak columns

3b {n the torsisn equation, : =; * # ,the term f is callecl

i)shear modulus
iii)bulk modulus

ii)polar modulus
iv)none of these

3c T'he product of Youngs's modulus (E) and rnornent of inertia (I) is
called

i)modulus of rigidrty
iri)flexural risiriitv

iilbulk rrrodulus
iv)torsional risiditv

1!lJdJ Hooke's 1aw holds good upto
i)yield point
iii)plastic limit

ii)elastic lirnit
iv)breakins point

fo The strain enersy stored in a body when the load is graduslly applied is
.. rsCrF,V
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PART. B" MARK- 45

Question
no.

Questions iVlarks

Question
no.4

4a Define the terms: toughness, hardness, pruof resilience, ductility and
strenqth.

5

4b A holiow cylinder 2m long has an outside diameter of 50mrn and rnside
diameter of 30 mm. if the cyiinder is carrying a loaci of 251,;N, {'ind the
stress in the cylinder. Also find the def"ormation of the cyiinder, if
modulus of elasticity for the cylinder materiai is 100 GPa.

4

4c

Question
no. 5 ::,"ii,ARY Fh^
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5a Define factor of safety. i
5b The ultimate strength of a steel colurnn in a building is 1OKN and the

allowable load is ZKN, calculate factor of safety for steel colunen.

/-

5c A reinforeecl concrete column 500mrnx500rnm in section rs r-einf'orceC

with 4 steel ba.rs of 25 mm diameter. one in eaoh corner. The ci:luntrr i*
carrying a load of 1000 kN. Find the stresses in the concl"ete anc{ sieel

bars. Take E for steel :210 GPa and E for e,oncrete: 14GPa.

A

Questron
^^a

6a An alloy specimen has a modulus of elasticity of i20 GPa and modulus

of risiditv of 45 GFa. Determine the poisson's ratio.
3

6b Twc, parallel walls 6m apafi are stayed together by a steel rod 25 rnrn

diameter passing through metal plates and nuts at each end The nuts

are tightened wtrren the rod is at a temperature of 1000C. determine the

stress in the roil when the tempemture falls elown to 600C, if
i)ttre ends do not yield.
ii)the ends yield by lmrn. \
'IakeE:200 GFa and a: 12*i0-6loC

5

Question
no. 7

7a What is point of contrafle.xure? 1

7b A sirnply supported beam 6m long is carrying a uniformly distributed
load of 5 [i]ii'm over a length of 3m from the right end. Draw' the SFD

and BNID ibr the beam and aiso caiculate the rnaxlmum bending

mornent 0n the section.

q

Question
no. 8

6A Calculate the n:axrntum torque that a solid circular shaft of 125

diameter ean transmit, if the rnaxirnum angle of tr.vist is tr0 in a
of l.5rn. Take C:70 GPa.

mln
length

/l

8b A closely coiled helical sprrng is made of 6mm diameter wire. The

maximum shear stress arid deflection under a 200N load is not to
exceed 80 MPa and 11 mm respectively. Determine the nurnber of coils
and their rnean diame;ter. Take C :84 MPa.

5

Question
no-9

9a A cantilever beam of 2 rn span is 15 cm wide and. It carries a

uniformly distrrbuted loacl of'5 kNim cver its entire span. Find the

slope and eleflection cf the eantilever beam at its fiee end. Take EI:
?.5* 101? N*mrn7.

4

eb A rectangular beam 3tJ0 mni rleep is simply supported over a span of
4m. What unlformly cilstributecl loacl the beam may carry, lf the
hreridine stress is not to exceed 120 h4Pa T'ake I = 225xlA6 mrn4.
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Question
no. 10

10a Define long column, short column and slenderness ratia. J

i0b Find the Euler's crippling load for a holl*w cylindrical steel column of
38 rnm extemal diarneter and 2.5 mm thick. The iength of the column
is 2.3 m and is hrnged at its bcth ends. Take E:205 GFa. Also
eletermine the crippling load by Rankine's fomrula. Take o. :335 MPa

and ILankine"s constant as a"

6

Question
no 11

11a Twa plates i5 mrn thick are joined b-v* a riorible riveted lap joint. The
pitctr in each row of rivets is 60 mm and rivet dlameter is 20 mrn. the
permissible stresses are:
Tension in plates : 150 ld/rnm2
Shear ln rivets : 94.5 N/mm2
Bearing in rivets : 212.5 Nrrnm2
Find the effrciencv of the ioint.

11b What are the eauses nf failure of a riveted iclnt? +
. \ l,

^,,14)'-q
;

*+ * *\k *,F* * *+* 4k** rq*******,t


