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STRENGTH OF MATERIALS

Fraifs oo A EE ] [T 3 70
Time allowed : Three Hours] [Maximum Marks : 70

Az (i) Few e AEE & v E T e ofe & 3 e |
Note : Question No. 1 is compulsory, answer any five questions from the
remaining.

(ii) O O & W 9 FHET UF T B e
Solve all paris of a question consecutively together.
(iii) HraE T &1 99 7T T I FA |
Start each guestion on fresh page.
(iv) T e 7 T a6 et § s San # A e |
Only English version is valid in case of difference in both the languages.

1. e = weed
Explain the following :

(i)  PITEIE] ue T
Elasticity & Ductility
(i) HEana FA A
Complementary Shear Stress
(iii) o= 79 F T97 3T
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Shear force & Bending moment
(iv) weg fers Faw

Middle third rule
(v) HEARI 36 75

Parallel axis theorem 2x5

P.T.0.
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2. (i) ﬁﬂﬁﬁﬁﬁgﬁ@ﬁﬁﬂé:ﬁ?iaﬁmmmuﬂﬁﬁﬁaﬁ%usﬁ

AR TRH T E AT W - (1) F P srpmm aw wm o &
E =2.05 x 10° N'mm?, & At 3a1 7var | vftada 58 =11 |

A Steel Bar of 2 m length and uniform section of 600 mm2 is suspended
vertically and loaded as shown in Fig. — 1. If E = 2,05 = 105 N'mmZ. then

determine the total elongation of the bar.

R
//fff:ffff Al
A F
0.75m
= 3
i 0.5m
C 20kN +
N
30kN 0.75m
3 '
40kN
Fig. — 1 /fag -1

(i) % 25mm Y TT W 40 kN F 7 9 T H @ E | 200mm 5 7 =
W, AR F 0.085mm F1 3R T =W ¥ 0.003mm F VG A9 w9 E | S
mwiﬁm.xarmmaﬁnﬂu?mm?aﬁmamﬁﬁ& n

A bar of 25 mm diameter is subjected 10 a pull of 40 kKN. The measured
extension on gauge length of 200 mm is 0.085 mm and the change in diameter

is 0.003 mm. Calculate the Poisson’s ratio and value of the three moduli (E, K
& Cor N)
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(i)

(ii)

(1)

(3) CE201/CC201/MA2Z01/ME201/MP201

o e 25 ol = % ws, S = S 40 fh A = T 28 g
A S €, 3w # ot gF & 1 A et e R e fR gu k1 T
Hmdﬂ-Kmm#ﬁﬁﬁﬁaﬁﬁﬁlﬁﬁﬁmﬂ?ﬁ | Frer w1 wifaa
E.=1x10°MPa, E;=2 x 10°MPa, &, = 18 x 105 per K, o, = 12 x 104 Per K,

A copper rod 25 mm diameter is completely fit in a steel wbe of 25 mm internal

diameter and 40 mm extemal diameter. Both ends are fixed by pin. Calculate

siresses in tube and rod when temperature is raised by 40 K. Take E, = 1 x 10°

MPa, E, =2 x 10° MPa, e, = 18 x 107 per K, o, = 12 106 Per K,

T W R % G g 0T e el § weet #9m weEer 70N/mm? 5
T A e SON/mm? & e o W § | 3R e e siees =
A 75 N/mm? &, 6 67 wiaae, = 567 viaae @ Smas Fa maee & 0E
T AL |

Al a point in an elastic material a direct tensile stress of 70 N/mm? and a
direct compressive stress of 50 N/mm? are acting at right angles. If the
maximum prineipal stress in the material is limited to 75 N/mm?2, find out the

value of shear stress, minimum prineipal stress and maximum shear stress.

U A e SE J Sem S T OF FEE F2F T 5 | T 9 e W o
WAL T BH & | & UF 2000 F2H W AT 10cm T8 F Few w7 ¥ 1o i
HufEa fawa =9 A0 | E=2 % 105 N/mm?

A bar 3 m long and 5 em in diameter hangs vertically and has a collar attached
to its lower end. If a weight of 2000 Newton falls by 10 cm on the collar then

calculdte strain encrgy stored in the bar. Take E = 2 x 10° N/mm?.

P.T.O.
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(i) ﬁi-iﬁﬁ@ﬁﬁmm%ﬁ&ﬁ@qﬁmm-mma

(1)

(1)

(1)

Draw the shear force and bending moment diagram of

YA AT i EEd |

the beam as shown in

fig.-(2) and show the necessary values.

20 KN/m JﬁkN
A(’YVYVG_Y'\C B D
F——‘.!nh— -i— — Zm -?- 2m——_—-ﬂl

fa=x-2/Fig.-2
HERA WU =1 T fenad |

Write assumptions of Bending equation,

m % 200mm ¥ 2mm FE | & 120mm T

@ 1 A A W e

T §T F A FE TEUS 120m
= B § laﬁmmznﬂmmﬂqaﬁmm
mmﬂaﬁmﬁnﬁqmmﬁaﬁl

The cross section of a beam is of T section, 120 mm x 200 mm = 12 mm, with

120 mm side horizontal. Skeich the shear stress distribution and find the

maximum shear stress if it has to resist a shear force of 200 kN.

wvﬁmﬂhﬁwwwm%HWWmm% T W T AHEa
arr @ T & 3 AR T e 120N/mm? & | Ta 7 a9 |

mﬁﬁﬁﬁw?ﬁmmﬁszammw. ofe E =2 x 105 N/mm?

www.regional.ac.in

-



5 CE201/CC201/MA201/ME201/MP201

A simply supported beam of 6 m has a depth of 600 mm. if maximum bending
stress due to uniformly distributed load acting on this is 120 N/mm?, than
calculate maximum deflection of the beam due to uniformly distributed load.

Take E =2 x 105 N/ mm?. s 4

(ii) UF HEWH i e G fas § famn ) ® oge e w1,
forgfiy 2 Wiew & % ®0 § =9 § o 91 W1 | T8 W 10kN/m 1 FHlaaid 97
(@d % 9T wied) T4 & W E | GUE § sfuwan 999 § wire ufEe s
w1 |
An unequal angle shown in fig.-(3) is used as a beam simply supported over a

span of 2 m, and is subjected to uniformly distributed load of 10 kN/m

C
8 inclusive of its own weight. Calculate the maximum tensile and compressive
(_g stresses in the section. 8
o
= fe———— 1 00mm ————— i
9 £ 3 12.5mm
2 i
S
=
120mm
= 12.5
_.plmml.‘_

fax -3/ Fig. 3
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(1)

(ii)

%1 T UF # U1 F 9 U 6 oA % 9 U B BiE R & 5, 9 26 & A

i & | 9 o T 39 wWeg # A 9 gE W EEE @UE W R T ane
s P

wamwmmwﬂqﬁﬂﬁﬁmmaﬁhﬁﬁﬁ~
5

25

_T"PH;

wge! T F G, P, = 2 T e |

Two columns are made of same material and have the same length same cross
sectional area and ends of both are pinned. If one column is of solid and other
is of hollow section and hollow column has internal diameter three fourth of

P 25
its external diameter than prove Lhat P—H - =.'F", P,; - = strength of Hollow
1

column & P_ = strength of solid column.

U I AR A9 9T 12000 N-m # WE FE T F A F AT =00
AR Fird A AT S UidEe 60N/mm? @ AT A W geE a9
=7 # wEE 5 g 10 g N I C &1 89 0.8 % 10° N/mm?2 &1 |

A solid shaft is subjected to a torque of 12000 N-m. Find the necessary
diameter of the shaf. If the allowable shear stress is 60 N/mm-~. The
allowable twist is 1° for every 20 diameters length of the shaft. Take N or
C = 0.8 x 10° N/mm?.

U ATy eAnEhe THIRT FEEr S00mm T & T 9T 10kN & g v wm
¥ | ofr =y gferrer g faei =1 w9 HE9L 320MPa @ 80 mm # SURT SE A
FOMET T fyEeaT FF | E # 91 200GPa T b = 8t FifAU |

A quarter — elliptic spring 800 mm long is subjected to a point load of 10 kN.

If the bending stress and deflection is not to exceed 320 MPa and 80 mm

respectively, then design 1heMWrrr@gi@ﬂaLﬁ@dﬂ and b = 8t
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(i) UF SHARER T E16 800mm S 1 T 4 TR0 56 T 1 95 10 mm T e
T E | A7 A H e sae 2.5 MPa 81 At o e, | s 6 i
ST Wi | E = 200GPa 9 @il %1 SuE = 0.25

A cylindrical thin drum 800 mm in diameter and 4 m long is made of 10 mm
thick plate. If the drum is subjected to an internal pressure of 2.5 MPa then

determine the change in diameter, and length. Take E = 200 GPa and

Poission's ratio = (.25. 6
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