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A prismalic bar of volume Vis subjecled (o a
lensile lorce in longitudinal diteclion. If Poisson's
ratio of the material is i and longiludinal strain is
&, then the final volume of the bar becomes

8 T+ {1-pPVv (b} (1-ef(1 +pe) v
& (1+e)(1-peRV (d) (1-pep v

ifall the dimensicns of & prismalic bar of square
¢ross seclion suspended freely from Ihe ceiling
of a rool is doubled, then Ihe total elongalion
produced by ils own weighl will become

{a} eight times {b) fourtimes

{c) threetimes {d) twolimes

Three equally inclined members of a plane frame
having lensile forces p,, P, and p, respectively
are joined at a point. The refalionship between
P, p;and Pg vl be

(@A) p,=0andp, = p,

() p,=pyandp; =0

(c) £, = \—;}‘p1 and = %py
(d) py=p,and P, =p,

Inthe given howee, the wires AB and CD made of

the sarme material are used o suspend a ngid block |

to which the gradual toad W is applied in such a
way thal bolh the wires get stretched by the same
amount I sirosses in vire AB and CO are o, and
a, respeciively, then Whe ratio 6, /o, vill bo

c
A \[
T o
.
. 8 L 3
L._;____l

|

Qs

Q6

Q7

Qs

| Strengthof Ma terials

Simple stress-strain and -

Flastic Constant

() ar {b) 233
{c) 2 {dy 172

A bar of uniform cross-seclion of 400 mm? is
loaded as shown in the figure. The stress at
section 1-1 s

I—-‘

2 [arH {3
AD bH e i p—

IS
4amm : 300 mem ¥ 400 rrm'

(@) 50N/mm? {b) 100 Nfmm?
{c) 25Njmm? (d) 200N/mm?

A bar of unifarm section is subjecled to axiaf
tensile loads such thal the normal strain in Ihe
axial direction is 1.25 mm per m. If the Poisson’s
ratio of the material of the bar is 0.3, then the
valumetric strain would be

(a) 2x 10 {b) 3x 10

(c) 4= 10 (d) 5x 10

Asquars plate (ax a) rigidiy held al three cdgoes
is Iree to move along the fourth edge. U
ternperature of Ihz plate is raised by 'f, then the
tree expansion at the fourth edge will be
(coellicient of thermal expansion of the
material = «, modulus of elasticity of the
material = £ and its Poisson's ralio = m)

(@) awp (b) acr(1 +p)

(€ anm[%] (d) aat(l-w

The bulk modulus of elaslicily of a material is
twice ils modulus of rigidity The Poisson's ratio
of the matertats

@ W7 (b} 27

(cy 37 (d) a7

Q.8 Development of temperalure strasses in a rod

depends on

1. Modulus of elaslicity of the material
2. Coellicient of linear expansion

3. Areaolrod

4. Lengthofrod

Which of ihese stalements isfare correct?
{a) 1and3 ) 1and2

{c) 1.2and3 - {d) 1.2,3and4

Q.10 The elangation of a conical bar under its own

weighl is equal 10

(a) that of a prismatic bar of same lengih

() ’oneha!r1hato!aprismu'cbarorsamelengzh

{c) one third that of a prismatic bar ol same
lenglh

(d) one fourth that of a prismalic bar of same
length

Q.11 A ynilorm rise in lemperalurc on 3 poriat frame

will cause

(a) nosway

{b) sway depending on the temperature

{c) sway depending on the relative properties
of the members

() None of these

Q.12 Ifallthe dimensions of a bar are increased in the

proportionof n: 1, the proportion with wihich the
maximum siress produced in the prismetic bar
by i1s own weight, will increase will be

{@ 1:n by n:1
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Q.13 For a given material, il £ G, K and o @

Yaung's modulus, shear modulus, bulk modulus
and Poisson’s fatio, which of the fallowing refation
daoes not hold good |

- 9KG _ _2
{a) C'_SK«LG {o) E-ZK(i m]

. 1 3K-2G
© IE:.ZG[H-;) R

Q.14 If the nommal cross-section 4 of a member is

subjected lo atensile force P, the resulting normal

Q.17 Asteel rail track is laid by joining 30m leng raijs .,

slress in as oblique plane inclined at an ang!s,ﬁv
lo the ransverse plane will be :

(@) §s‘mﬂ o -Ecos“’a
P [
{c} Zcosﬂ [(s]] zsmecoss

Q.15 o lensile stresses muytually perpendicular o

each ather acling on arectangufar paraliclcpiped
bar are equal. then the resulling strain in ong
direction of the pipe, is

[+3 g

@ EE—(’"“) 5] ;ﬂ—E(m“)
g a

© glm-1 @ glm+y)

vhere 1/mis Poisson's ratio,

Q.16 Which ol the following Statements isfara correct?

1. Poisson’s ratiois constant within elastic zone,

2. Tharatioolfateral strain 1o longitudinal sirain
innon-glasticzone, is called contraclion ratio.

3. Contraclionraliois not a consiant,

{&) Only1 (b} 2and3

{c} 1and2 {d) .2and3

endioend. i

At 30°C, there is no stress in the rai E

a= 1 x 109 Cand £=2 x 105 Nimm? |

A150°C, ¢

1. The sirss is the rail will be 22 MPa )

2. Utihclengihof frack was 60 m, the strass in
rail will be 44 MPa,

Cut of the above statements )

@) Onlytiscomrect {b) 1and2arecorect -

c) Only2iscomect  {d) Bothareincorrect

Q.18 Acomposile bar is made of siee! and aluminium

strips, vith A, = 3A,, where A, and A, are
areas of cross-section of aluminium and siee!
bars. respectively and EJC, = 3. Due to an
external load, il the siress developed in the
aluminium 15 30MPa, then what is the stress
developed in the sieel bar?

{a) 10MPa {b) 3QMPa

{c) 90MPa {d) Noneofthese



Q 19 A metal rod rasts on a frictionless surface. Tha
“tength of rod is 2 m and cross-seclional area is
4 cm?, The steess in the rod is zere al 20°C. I
temperalure isincreased 10 50°C, the siress and
change in the lenglh ol rod wili be

- {Take £= 2.1 105 Nimm?, a = 1 x 10°5°C)

{a) 63MPa, 006 mm {b) 6.3MPa, 6 mm
{c) OMPa,0.06mm {d) OMPa,6mm

Q.20 Acubical specimen of side 1 mis cenfined in all
directions between rigid bars. If bar is uniformly
heated by 10°C, the force exerted in any direction

s
{E=2x10% Njmm?, a« = 10-6/°C.
Poisson’s ratio = 0.2)
{a) 1.5MN {b) J.33MN
%’(c) 3MN @) 2MN

Q. 21 The ratio of maximum siress at a cross-seclion
= in the middie of 2 bar to the maximum siress in
. the cross-seclion at a distance of b2 from the
end of the bar subjected Io direct loading is
-{a) 1.387 o1
{e) 1027 d} 0721

Q.22 A steel boll is inserted through 2 copper lube
and is tightenad throughly. I the assembly is
' cooled, then
' {8} Noadditional stresses are developed
{b) Stresseswillincrerase
{¢} Stresseswill decrease
{d} Strossesmay increase or decrease

Q.23 Assertion {A): Poisson’s ratio of a material is a
- measure of its ductfity.
H&asan (R): Poisson’s ralio of the material gives
zhe lateral strain for every linear strainin direclions
perpendicular to the direction of lorce.
.. :{a) both A and R are frue and R is the correct
explanationof A
{b} boih A and R are lrue but R is not a corrext
explanationof A
{c} Aisue but Ris false
(d)} Aisfalse but Ris brue

1.24 Assartion (A): Slrain energy of an elaslic body
dus 1o muliiple loads is the sum of siraln energy
due o respective individual loads.

Reason (R} Sirain energy is a quadratic function
ol loads.

{a) both A and R are true and R is the correct

explanation of A

{h) both A and R are true bul R is nol a correcl
explanationof A |

{c) Aislrue bul Ris false

{d) Aislalsa but Ris true

Q.25 Arectangular bar is subjected to pure bending

Invertical plane. Which strain lensor represents -

correet slrain matin?
p 0O pog

@|0g0 ® [0 PO,
00 00p
pGO

©{0g0 {d) Noneof the above
00g

Q.28 According to SL. Venant's principle

{a) Deformations of all materials for a given
loading are equal

{b} 1t iz a method of determining stress
conditions al the end ol the plales

{c} Stress condilion eppraach unilormly as the
dislance from the paint of applicaticn of the
loadincreases

{d} After a poinlof ime the stresses in aloaded
member tend lo relieve '

Q.27 A 1od of length ' and cross-seclional area ‘A’
rotalas about an axis passing through ona end
of the rod. The extension produced in the rod
due to centrifugal forces Is {iwis Ihe weight of the
rad per unil length and wis the angular velocity of
rolationofthe rad)
(@) wwilgE
€} o?wiPlgf

{b) «? wi3gE
(b) 3gEfe? W1

(.28 Ifthe value of Poisson's raliois 2ef0, thenit means
that

{a) the malerialis rigid
(b} ihe material is perfecily plaslic

{c) there is no longitudinal strain in the matarial |

Q.32 Far the assembly shown in figure. if the
lemperalure is raised by T°C, then which of the
following stalements are leue?

{d} \helongitudinal strain in the material is infinite Copper

prpms——

.29 Atapering bar {diamelers of end seclions being Sicel
d,and d,) and 2 bar of unilorm cross-seclion 'd’ '
has the sams length and are subjected to lhe
same axiat pull, Both tha bars will have the same
exension il 'd is equal to ' ‘i\ ‘

a) (d, + d,)f2 by Jad,
{c) Ja,d, 12 (d) J(d, +d: 2

(.30 Three strips of same area ol cross-section share M I Lo,T -ILL, then bars will not carry

a load of 5.5 kN. (f their Young's modulus are in LaT &
theratio ol £, = 2E, = 3£, Ihen what s the load, additionat stresses due lo temperalure rise
shared by the strip with Young's modulus E,?

. L,,u_T L
(a) 3kN (o) 3.5kN @iy 1 Tai’l
{c) 25N {d) 2kN & 2

, steel bar will be in lension

and copper bar will be in compression.
{a) Only1 (b} Only2
{c) 1and2 (d) Nongolthese

Q3

purt

Asserlion {A): Hooke's law is the conslitulive faw
lor a linear elastic material,

Reason {R): Formulation of the theory ol elasticily
requires the hypothesis thal thare exists a unigue .33 A slraight bimetallic sirip of copper and steel s

unstressed state of the body, in which Ihe body

retaracis whenever ali the lorces are removed.

(a) both A and R are true and R (s lhe correct
explanationofl A

heated. tis lree at ends. The sirip will
{a) expand and ramain siraight

{b) not expand but will bend

(c) expand and bend also

{b) bolh A and R are true but R is not a correct . {d) wusl only
explanation of A '
{c) Ais trug but R is false RN

(d) Aisfalse but Ris frue

m Simple Stress-strain and Elastic Colnstants
1.(c) 2.(b) 3.(d 4 () 65 (h); 6.(d) 7.¢() 8.(b) 9. {c) 10.{c)
11. {a) 12. (b) 13.(b) 14.(b) 15 (a)l 16, (d) 17. {¢) 18.(c) 19.(c) 20.(b)
21.{d) 22. (c) 23.(d) 24 {d) 25.(c) 26.(c) 27.(b) 28.{b) 29.(b) 830.(a)

31. {a) 32. {a) 33. (c) !




L TTYY - Simpié Stress-straln ‘and Elastic Copstants
. e

(c)
Initial volume = V = tbd
Finalvoluma

= V' =(V+iY)

= (I + &) (b-5b) (d- 5a)
{since tension is in direction of 1)

. K_(Ltﬂ)(b-ﬁb (E"_WJ
T U b] d
= V={+e(l-ue){1-pgVv
= V=(01+e)(1-pePV

Nate: Ii inslead of tensile force, compressive
lorce is acting in the direction of Tength, then
V=0-6(1+pev

)]
o
=3
4 = Specilic weight
! = lenglh
A2
©
A= 9_‘.11 = sl
I3 £
S kL _ 8,
G 3T
(b)
The free body diagram al seclion 1-1is
-1
r
S0KN A0 kN
e | S
L.
- Stress at seclion 1-1
a0x10" N
400 mm?
(d)
o, = EE(! - 210

11,

12.

4.

= 1.25x 1073

[
E
€,=125x 10(1 -2 x03)

e, = 0.4%1.25x 109 = 5 x 10

(d)
Free expansion

pa
= Fl+p

o
But E= af
-, Frec expansion
= aofl+p)

()
Temperalure siress,
6= FaAr

(a)

Sway is due la exlernal load.

(b)

Il dimensions are doubled then

=Ynx
0—; =ag=n-l
(b)
h R
: ‘ '\./ o
f kX
i 4]
Fcose

18,

17.

18.

19.

20,

(a}

’2-&-2[,-1)-2&'"_-11
C=ETETE "m)T ThE
(c)

G = EaAr

b= 2x 10k 11 % 10 x (50 - 30)

= 44MPa

The temperature siress does not depend onthe
length of rail,

(), non
The sirain in both the bars wili be same
A B
AE.  AE,
P:: o P:'l
A3E, BAE,
= P= = Pﬂ
il
P, = A,
AP R
= —=——=-% =30MP,
and p, A, 343 OMPa
P, =3p,=90MPa
{e}
Siress will be zero as rod is Ires (0 expand,
Al = Lear
= 2x10°x {50~ 20)
=6x10°m = 0.06 mm
(b
Ax=0

= LaT--Z:L+p-§—L+u%L =0

f

EaT
= 9= I

~ 2x10°x 108 %10
v 1-2x0.2
= 3.33MPa
F=0A=333210» "Iy
= 3.33MN

21.

22,

24.

25,

{d)

lF

e
- e = 13870,

Tmgs SOy

TP

Omas cenve _ *?_";9__=
b 13870, o721

Omg

(c)

Cocppar > Uena
= Fres contraction of copper > Free contraciion’
of sleel :
Hence slresses will reduce on lowering of
temperalure.
{d}
Superposition principle s noi validin case of strain
enegy as #t is a quadralic {unction of Ioad.
Superpositionis applicable forfnear dependency.
problems, g

{c)
s, =0
a,
I
o, =0
4 = Caonstan{
M
} dx
= T=0
0 Q"‘ Q
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33.
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&, = Lo, T+-2L

___s_

E,
y q,

Ac = L‘.{lcTi-—EfL‘

£Md, =0 ~
= GAL +6AL,=0
Inthe gwen case, following conclusmns may be
dravm.

@ 1t 58 b then bars will carry zero
Lo 7
additicnal sresses
Gy H Ll >£‘-. steel bar will be in
Lad b
compression and copper bar will be in
tension.

Lat b
(iiiy 11 L, T L' steel bar will be in tension

and coppet bar vl be incompression.
(e}
Expansion of capper is mose than slesl.
Hence bending will also cteur.

i



