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2037372(037)

Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2025

(Scheme : NITTTR)
(Branch : Mechanical)
STRENGTH OF MATERIALS

Time : Three Hours ] [ Maximum Marks : 70

[ Minimum Pass Marks : 25

Note : All 'questions are compulsory, unless
mentioned otherwise. In case of any
doubt or dispute, English version
question should be treated as final.
Assume suitable data whenever required.
Draw neat:diagram.wherever needed.
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1. (a) Explain stress-strain diagram of mild :
steel with sketch. 4 —15mm[  0mm zsznm
| EE Fa-fagfa @ # 0kN |4 T 0N
[E” £ ‘[I?EI 3 |5“51 <150 mmee— —200 1m 150 cme
(b) As shown in below figure, in a fasr 1 : AT - SI-FRE 91

circular copper rod axial tensile load of

30 kN is applied. Find out the total Or,
elongation in copper rod. Take E = 100 | (3=am
kN/mm”. 4 An undergroud pipe line is laid when
: | ‘ | the temperatur : was :0°C. What stress
N PP 20 28 gu —> would be proluced in it when the
0N |4 T { | 30kN temperature fai's dvwn to -2°C and
- 210 g me—seiSi > pipe is unable to contract ? Take
a=12x10°pr>and E=2 x 10°
Figure 1 : Varying cross-section bar N/mm”.
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(b)
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ATEE 20°C T W@ Ee wwEe
frerd S &1 " AmOWE -2°C 9% i
s & afr wew fams @ w@ @
F-T F9@E 09 T ?

q =12 x 10° 9feC 3 E =2 x 10°
N/mm? i |

Define shear force and bending

moment. 4

SqEqm ad R wEA W W
gfowifaa Fife

Construct the shear force and bending
moment diagrams for the cantilever

loaded as shown in figure. 8

cl D

RNERRNRRRRRN

—|m - 2m > | m—*

Fig. 2 : Cantilever beam with point load
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SRARRLENEN

A simply upport 4 beam AB of span
25 mis carrying \ vo-point loads as
shown in fi jure. Dryw shear force and

bending mo. nent diz 2ram for beam
2 kN 4 kN

el e ]

- B
| m—---_.__gj Tl—‘—lr-ﬁ—_] -
——————— 25 m

Fig. 3 : Simp,y t upported beam
with point load
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Write down the assumption made in
theory of simple bending. 3

fiqe AT & fogia & H1 T8 HEON
fafea

A simply supported rectangular
beam has length as 4 meter and depth
as 300 mm. If bending stress is not
greater than 120 N/mm°, how
much *UDL can it carry ? Take
1=8x10°mm’. 5

[71 2037372(037)
@mmﬁama’mm’rﬁm‘
4 w3t e 300 firdt ¥ 1 AfE gEA
1 79 120 N/mm~ @ @i T&l &
7% fFa 7906 W WHAl § 7
| = 8x10°mm’ Sifsrz |

Or
(3ran)

A timber beam of rectangular cross
section is simply supported over a
span of 3 meter and carries a UDL of
500 kg/m over the entire span.
Determine the depth of beam if width
is 9 cm and permissible bending stress

is 120 kg/cmz.

| AR HE YR T TRY

= 3 Hiex B famar W FEida § AR Y
farear 1 500 ferednma/Hiet 1 4,21 T
FEE T 9 HY T Fuifta s
afe <rei o . ® 3 FTRE TR H
T 120 fEm AT ¥
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Write down the equation for deflection

in a cantilever beam with a point load
at the free end. 3

T Sfecie @ # fadun & fag
gt fafEy faae fbg R 9w 3r
wEI

A cantilever beam 2 meter long and
100 mm x 250 mm cross-section
carries a concentrated load of 20 kN at
its free end. Determine the deflection
and slope at its free end. Take E = 200
KN/mm”. 5

uF dfecial =9 2 "W da @
100 fadt x 250 fiyddt wfE-A=wm, 9
o 9K W 20 kN & Hfsd R &
@ &1 39 g fa W fadqm AR
2 Faife iRl E = 200 kN/mm”
SUSEL

5. (a)

[9] 2037372(037)
Or

(31g=m)

A timber beam of rectangular section
100 mm wide and 240 mm deep is
simply supported over a span of
4 meter. Determine UDL the beam can

carry to produce a central deflection of

6 mm. Take E =11 kNa’mmz.
100 fat. 2 3 240 it TR

AAAFER GE F TF THE A B
4 Hier F g0 W I § Ter fam
W ¥ g.ENTd. 9 S 58 d9m
6 firdt. &1 dera fadvo 3= FH F
feu & =1 Thdl €|

Write the types and uses of spring. 3
faim & weR T 3uam fafaa

P.T.O.
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(ed lcaf spring | meter long ig

made up of plate cach 50 mm wide ang

0 mm thick. Determine the number of
d for the spring, if the

g a central point load

|
plates require

spring is carryin
of 2000 N and allowable bending
stress is 10
under load. Take E = 200

5

0 N/mm?'. Also determine

deflection
kN/mmz.
| e w1 TE afgies ©ie fem
5o figdt = iR 10 firdft A1 =i | =
% fim & fou ETas @ H e
@ Fifew ) 3 fEim 2000 N 1 $5A
fig W w6 X T8l & AR i g
F §1E 100 N/mm” &1 dig & T&q
fazrgm ff fauifia wife |

E =200 kN/mm* ®ifsa |
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Or

(317@m)

A closed coiled helical spring is made of
10 coils of mean diameter 100 mm with
a wire of 12 mm diameter. If the spring
is subjected to a axial twist of 16000
N-mm, calculate the bending stress

induced and the increase in number of
turns. Take E =2 X 10° N/mm”.

ww W% Hefad duer fem 12 fa
=| & dr @ @i 100 T men A
st 10 wed @ @0 ¥ AR fEm W
16000 .~feft %1 PR IS FEW T,
& feq S aE IR gEE S wed §
gfig 1 AT SIS |

E =2 x 10° N/mm’ SiQ |

P.T.O.
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what do you mean by simple sireq, |
a)
| - su:'li“? . 4 |
a3 fETE RSy gy |
e € 7 |
5 A point in strained material is
(
cubjecte q to two mutually |
2 R & |
dicular tensile stress of 200
perpen : 2

|

ko/em’ and 1000 kg/em®. Determine
the intensity of normal tangential and
incli |

resultant stress on a plane ned al

60° to the axis of 2000 kg/cm” stress. 6
g ww # wE fag o 2000
freim/a 3l 1000 Femetmma/aEt
3 %) WER Taed a9 a9 & ST ¢
2000 fereiom/ At T & 1 T 60°
@@WWWW?@T@‘E
RO e =Rt e fauff i

_—
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Or

(averam)

A poirt in a material is subjected to
IWo mutually perpendicular tensile
stresses of 1000 kg/cm” and 600
kg/cm’. Determine the intensity of
resultant
stresses «n a section inclined at 30° to

normal, t ngential and

axis of th * mir or stress.

ferdt wmft & = fidg 1000 fareimmy
A 3R €00 Fofen /A @ @ wER
e @ qE B I ¥ ey A
% Y W 3° W gL @S W AT,
TREE 3T wfv e F daa
Fruffia Fifens

Write down Euer’s
different cond tion 1. 3

fafy= fefaal 4 fag ger =1 43
fafau |

formula for

P.T.O.
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| |
long cast iron hollow cylinder . 2037372(03?)
A Smlon =
v jamn with its ends firmly built in. Its (
i 12 cm  and |

external diameter 1€

of metal s 1.5 com. A steel

thickness . o has fectangular
Determine the safe axial load that the section 48 mm - 7 MM and is | mey

colurnn can bear if factor of safety = 3. long. The colun n is fixed its lower
The crushing stress is S600 N/mm’ end and free at t e 1P end. What :nc:n:
 Rankine constamta = V1600, 5 load should be af pli 1 at the (o, oftl;c

column ? F; ‘b ¢
S S wR SR B @Ee T sty s 4 agaings
5 buckling. Take E - 2.1 « 105 Nymum?

i = ® fR o A A R
e el = 12 B ¥ S g
S 1.5 & &1 gfEd AT MR
fifra wferg fod =W WEA HL FHA

TF T WY H 3R T3 48 fed
x 72 fomt & 3R 7% 1 et cran 3 =i
freel fat ™ fer { slr et i w
A ¥ Y T a1 waf 1 ww =
WY o v F asfem & 2 eg qoan =
FRH 4 TWM? E=2. x 10° N/mm’

wfea |

¥ =z Tren &1 wE = 5 ¥ HEW T
5600 N/mm° & 3 e foeaus a =

171600 T

P.T.O
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[ .
. formula with
; the torsion
8. (a) Write down 3
made.

assumptions

2fef g

eel shaft transmits 560 kW at

st e fafed !

A solid st
300 rpm if the permissible shear stress

is 60
diameter of the shafl.

qﬁaﬂﬁqaﬁﬂ'{:ﬁ'ﬁ?{aéﬂ N/mmzﬁ?ﬁ
& I W W 300 ARG TH. T
540 Freiae Haia F &1 TR

39g A T FINC

N!mrnz. Determine the suitable
5

Or
(3reran)

A hollow shaft has 40 cm external

diameter and 20 cm internal diameter.

Find the maximum torque it can

“transmit, if the angle of

[17)
2037372(037)

Wist is not to

exceed 1.5° j
Na length of 12

3R mmmﬁﬁf%,ﬁ
uﬁmaﬁmﬁm?ﬂmw’
@raﬁm'—raﬁrmmmgﬁ
s WWmaﬂﬁql
FAD B WEFE 04 x |of
fercima/ A wifed
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