Roll No:-
Sem-I11 Diploma Exam 2023 (Odd)
(Civil Engineering) (Theory)
[Time: 3 Hours] Mechanics of Materials (2015303-P) [Max. Marks: 70]

- All questions are compulsory. (H‘l-ﬁ Uy Mﬁﬁﬁ%b
- Marks are mentioned on the right side of each question. (3 gt U%[%H'I?f 3R &‘WW%D

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
ST fadwed Bt gAd ford |): -
I, Every material obeys hook’s law: (8% gardf gh & o8 &1 uraH &l 6 )
(a) up to elastic limit (?ﬁil"q"l“\’ ?ﬂﬂTﬂ@ (c) up to limit of proportionality (Wﬁw CRSIE|| )

(b) up to plastic limit (RTRCH JIHT TH) (d) none of these (378 T BTs -Tal)

. Modulus of rigidity is defined as the ratio of (gl & HIUIdh I SIATd & ¥ H TR a1 T §;)
(@)longitudinal stress to longitudinal strain (&Iﬁaiﬁmﬁ \”Fﬁﬂfﬁw
(b)shear stress to shear strain (Obdr-l gfded g i
(c) stress to strain (Ufdsd Td fadpid)
(d) None of these @ﬁ@fﬁézﬁsﬁ)

iii.  Foramaterial, if E, G and u are Young’s modulus, modulus of rigidity and Poisson’s ratio respectively,
then

(@ uerd &1, 3R E,G Td  SHH: T WY, TGl ATUi® Ud Uil 3uTd g, d)
(Q)E =2G6G(1 + p) (b) E=26(1—p) (©E=26/(1+p) (d) None of these (3TH I &3 -Tg))

iv. The property of a material by virtue of which it can be drawn into thin wire is known as:
e &1 a8 1 S Tad 9gd A IR Wil ST 9ol g, 39 01 HI BT Sl 52)
(a) Brittleness (HTR@T)  (b) Ductility (A=) (c) Elastic (@) (d) None of these (379 I &5 gl

V. Moment of inertia of triangular section with base as ‘b’ and height as ‘h’ about base will be:
(@ BYS BT TS YUl Su YR & Ul 1 ST, ForepT SR b’ T HdTs *h &2)
bh3 bh3 bh® bh®
(@) 3~ ®) = © 3% )=

vi.  Moment of inertia of a semi-circle about its c.g is given by:

@H 31 gd BT ST Mgl 30 ¢.g F Ul BT 77)
(@) 0.22r3 (b) 0.117* () 0.14 % (d) 0.2

vii. A Cantilever is a beam whose: (STg8R1 Tdh RAT fSraeT:)
(@) One end is fixed and the other end free (Udh Td¢q RR1 Qﬁg’ﬂﬂﬂiﬁ R %)
(b) Both ends are fixed (GIHT RIRT 311’&’?3%)
(c) Both ends are simply supported (@11 RIRT YT B)
(d) None of these (ET-lﬁ | ﬁé Tsﬁ)
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viii.  In which of the following beams, the supports are not situated at the both ends?

FrofeRed & A e o= A 1 RRY IR 3 T E1d 82)

(@) Continuous beam (Hdd €R-) (c) Overhanging beam (EIF@?[ Y )
(b) Simply supported beam (Qlﬁlﬂﬁﬁ ) (d) None of these (’EFI?E[ Rk ) :@)
iX. A continuous beam is one which has: (T Idd &R dg & ol )
(@) less than two supports (b) two supports only  (c) more than two supports (d) None of these
@l 3T 9 HH) (BAA Gl W) (Gl TS Y HAD) R CIEEE))
X. Which of the following are the statically determinate beam?
afied @ 9 &F Rifas fSexfire )R g ?)
(a) Cantilever beam (b) Simply supported beam  (c) Overhanging beam (d) All of these
(STgER) (YT =) CIRSEERIERE) EREEEED)
Xi.  The bending equation is written as: (S JHIHUT forRaT ST &)
L_2-EL M_ o _E M_o_E M2 _ g% _ E?
@ % =3=x O =7=% ©7=5=% @T=5=%

xii.  The strength of the beam mainly depends on: (% &R &I AoTge T30 w0 J iRk #dl 82)

(a) Bending moment (b) c.g of the beam section  (c) Section modulus (d) Its weight
CEREIEY) (YR BT c.g) (YRS HIYIh) (3] dor)
xiii.  In case of circular section, the section modulus is given as:
(UH JATHR WUS & A A URwSE AU 8T §:)
142 [1a3 [1a3 [1a*
@ (b) == ©) % )~

Xiv.  In case of a rectangular section: (3TIATDHR WUS & A f[:)
(a)Tmax = %Tmean (b) Tmax = Tmean (C) Tmax = %Tmean (d) Tmax = ZTmean

xv. In the case of an I-section beam, maximum shear stress is at:

(I-9US ¢RT & AHA B, 3MfHdH Had ufaad gidr g:)

(@) the junctio-n of t.he top flange and web (c) both (a} and (b)
(SR} Tiol UG a9 & e & ™M W) ((30) Td (9) G
(b) middle of the web (d) none of these

CEEREE:)) GLREIERE)

XVi.  The ratio of moment of inertia to its area is the: (STS<d TVl Ud &A%d BT AT BT &)
(@) Radius of gyration (Clﬁuﬂ'UTﬁqu) (c) Polar moment of inertia (sgﬂn visd
(b) Square of the radius of gyration (EIR"J;ITIUT A &1 Ele) (d) None of these (Flﬁ Rk ) :@)

xvii. A member of structure which carries an axial compressive load is called:
(T T a8 3fgud St 3efty Juisd YR 98 T 8, Hedldl §:)
(a) Strut (¥T) (b) Tie (TTS) (c) Shaft (JMFE)  (d) None of these (3T J P15 Tal)
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xviii. When the strut is vertical i,e inclined at 90°to the horizontal is known as:

(ST e JeafeR T ¢ il Al & 90° TR FebT 8iell 3, o1 3 BT Sl 87
(a) Column (&™) (b) Pillar (GHT) (c) Stanchion (8ST)  (d) Any of the above (370 J P13 4

xiX.  The ratio of equivalent length to original length of a column having both ends fixed is:

@ RR 3faeg 8H IR fodlt T &t T TiaTs U9 Jd TS &1 3I0Td 8ITT:)
(a) - (b) 2 © % (d) 1

xX.  The variation of horizontal shear stress in rectangular beam section is:

(IMTITTHR YR FTe B &fas Ha- ufded &1 faRur g1 g:)
(a) Parabolic (CRHF@W (b) Linear &m (c) Circular (ddIhIR) (d) None of these @qﬁ@rﬁéqﬁ)

Group (B) (Qq-ﬁ)

Q.2 Explain radius of gyration and moment of inertia. 4
(IR 391 U4 ST 3TYUi o ARSAT Hv)
OR (31YdT)
Write the expression for M.O.I of a rectangular , circular , semicircular and quarter circular 4

section about its centroidal axis.
(U AATHR, FABR, HYTAHR R TG TAHR TS & Hah 318 &b URa: TS ATl

& fo o ford 1)
Q.3 Define and explain the terms longitudinal strain, lateral strain and Poisson’s ratio . 4
(3¢ faopfa, urerd fagfa ud uraeH srurd &) aRuIid & e &)
OR (3fYdT)
A square steel rod 20 mm x 20 mm in section is to carry an axial load (compressive) of 100 KN. 4

Calculate the shortening in a length of 50 mm. E= 2.14 x 108 KN/m2,

(ol o O
(@ TTHR T B BS 20 mm x 20 mm BI 100 KN BT 3HefiT HR (FUrS) g9 HA18 / 50
mm &1 TS B TYDHRUT B UM DY), E= 2.14 x 108 KN/m2)

Q.4 Define the types of beams. 4
(URF & YHRI B TRHTT DIfFTT |)
OR (31YdT)
Define the following in case of a loaded beam 4
(a) Shear force (b) Point of contraflexure

(T HIRT &R & Tries Fgffad uel & uRuiig S
@ HATT (@) Ufd-3mHA fSg)

Q.5 Prove that the maximum shear stress in rectangular section is 3/2 times the average shear stress. 4
(g B, IMIATHR WS A HeTH Ha4 Ufaadl 3d o Ufdad BT 3/2 T8Il )
OR (31YdI)
What are the assumptions in the theory of bending stress? 4
(@ Ufced o Riegid & 31 AIam 8?)
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Q.6

Q.7

Q8

Q.9

Define the following:

(@ Column (b) Slenderness ratio
(Frafeifed o R ¥
(3N Ty (S) T ST
OR (31YdT)

Define the equivalent length of column.

(Y Pt THJT AvaTs TRHTRIT )
Group (C) (gq-?ﬁ)

An unsymmetrical | section consists of a top flange 200 mm x 20 mm, web 10 mm x300 mm
and bottom flange 300 mm x20 mm. Overall height is 340 mm. Find the M.I. of the section
about the horizontal centroidal axis and that about the lower edge of the section.

(U AR | 3HFT H T Y efst 200 Bt x 20 fordt, 94 10 fordt x 300 it Sik <=t
300 foft x 20 it B 81 a1 Sars 340 iyl B 1 &fAS s 1ef SR SFIUM & ol
PR & uRa: ST8@ AUl J1d BifoR 1)

OR (31T

Derive an expression to find out the shear stress at any layer in a circular beam section.

(T FATDHR PIC 4R & bl T8 W Pl Uldael BT Teb Holch YT bifoid))

A steel rod 15 m long is at a temperature of 15°. Find the free expansion of the length when the
temperature is raised to 65°c. Also find the temperature stress produced when the rod is permitted
to expand by 6 mm. Take o= 12 x 107¢ per°C and E = 200 GN/m2.

(15 m T L Bt T TS BT AMIHMA 15% 8 / STd ATTHA 65°c TH TSI ST § <l alg
BT G fITIR F1d DI / 519 TS BT 6 mm b FITTRA B3 BT A & Sl & df S

argH gfded W T B/ o= 12 x 1076 peree TG E = 200 GN/m?)
OR (3{YdT)

A steel bar is 900 mm long, its two ends are 40mm and 30 mm in diameter and the length of each
rod is 200 mm. The middle portion of the bar is 15 mm in diameter and 500 mm long. If the bar
is subjected to an axial tensile load of 15 KN, find its total extension. Take E = 200 GN/m2,

(U LI B TS 900 mm T g, 39 &l RN 40 mm TF 30 mm AT F § 3R AP Bt
RIS 200 mm 8| TS BT HH HIT 15 mm BT 3R 500 mm T 8| TS TS 15 KN B 3iefg
T g & 3 B, O 3BT Hof fATIR 1 Bifora)

A simply supported beam 16 m span carries the concentrated loads of 4 KN, 5 KN & 3 KN at
distance 3, 7 & 11 m respectively from the left support. Draw S.F. & B.M. diagrams.

(U YT R 1 TS 16 m g TH W 4 KN, 5 KN TG 3 KN BT Fobfd HR T4
AT A3 m, 7mTE 11 m G TR HHL: T IET ], O Bl 9 Ud g ol 3 Hif)

OR (31YdI)
A cantilever beam 5 m long carries a point load of 1KN at the free end and a UDL of 0.5 KN/m
over a length of 3 m from the free end. Draw the S.F. & B.M. diagram

(T 5 m T ATgERA & Gard R OR Th foig YR 1 KN BT TG 0.5 KN/m BT THHAM faalka
YR RR A 3 m &1 g I 1 8T || Hal 901 Td s 3meuf 3meg wifer))
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Q.10 A 250 mm depth x 150 mm width rectangular beam is subjected to maximum bending moment 6
of 750 KNm. Find (i) The maximum stress in the beam (ii) If the value of E =200 GN/m?, find
out the radius of curvature for that portion of the beam, where the bending is the maximum.
(@ 250 mm TTERT x 150 mm AST SAAHR R &, ORI 750 KNm &1 HgTH ST STl
FPTW%I (i) WWWWWW (ii) 3R E = 200 GN/m2 B I &R+ &I ashdl

e 31d Fifore, S8t d6+ HeaH 1))
OR (37YdT)

A circular beam 150 mm diameter is subjected to a shear force of 7 KN. Calculate the value of 6
maximum shear stress. Sketch the shear stress diagram.

(150 mm ST 9Td U JATHR &R TR 7 KN &1 B g TITT ST § <l SIS dH B
Ufaed &1 TUMFT 63| Ha- Ufdad 3RE Wik

Q.11 A hollow cast iron column rigidly fixed at one end and hinge at the other end, has 150 mm outer 6
diameter and 120 mm inner diameter. Its length is 6 m and E = 90 GN/m2. Calculate the critical
load of column by Euler formula.

(U IRIAT T BT WY fordent b RRT 311dg Td gk RRT dheoigR 81 Ud 916t AT
150 mm T4 TR SR 120 mm §| 3R TS 6 m Td E = 90 GN/m2 g| 3TIeR T3 ¥ Hifad

YR T B
OR (31YdT)
Define the following: 6
(a)Safe load (b) Euler’ stheory (c) Crippling load (d) Critical load
(FrafeRad ot aRHTRYd oY -

(3RFET UR (@) 3R Rigld @) fbufeht UR @)wifds UR)
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