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Qa3

Q.4

" Qs

A shall is subjected 1o torsion due to which @
experiences a shear siress 1on the surface. The
maximum principal slress on the surface which
is al 45° 10 lhe axis will have a value

{a) tToos45” (b) 2rcosds®

(c) Tcos?ab* {a) 2rsinA5° cos 45°

The number of components in a stress tensar
defining slress at a point in Lhree dimension isf
@ 3 o) 4 :
)} 6 gy 9

A body is subjecled 1o pure tensile slrass of
300 unils. What is the maximum shear stress
produced in the body at some obliqus plane due
1o the above lensile siress?

{a). 100unils (o) 300unils

{c) 150units (d) 600units

{n a malerial, ane of the principal stress is twic!e
the other. The maximumshear stressis €, . Tnct:\.
what is the value of maximum principal sitess?
@ T B 27,

rﬂ'\.‘\l
{c) - (d) 4z,

The state of siress at a point in a member |s
shovm n figure. The magnitude of maxinwm shear

slress is
a, =40 KPa
1, = J0MPa

o,=—40MPa | | "0, =0 MPa

T = 20 MPa

a, =40 MPa

Q.6

Q7

Qs

Q.8

S trenglh of Materials

IR
nand
Pty ;

(a) 10MPa
{¢) 100MPa

(b) 50MPa
(d) 30MPa

A solid circular rod of 100 mm diamaeler is
subjecied to axial siress of 50 MPa. It is also
subjected to a torque of 10 kNm. The maximum
principal stress experienced on the shaflis

{a) 41MPa {b) 82MPa

{c) 164MPa (d) 204 MPa

The Maohr's circle of plane stress for a pointina
body is as shown, The design is done on lhe
basis of the maximum shear siress theory for
yielding. Then, yielding will juslt begin il the
designar chooses a ductile matarial whose yield
strength is

t (MPa)
a (MPa)
(a) a5MPa {b) 50MPa
(c) 90MPa {d) 100MPa

If the two principal strains at a point are 900 x 10
and -500 x 107%, thon (he maximum shear sirain
is

{a) 700x10°®
{c} 2100x10°¢

{b) 1400 %108
(d) 2800%10°¢

In a two-dimensional problem, the state of pura
shear al a poinl is characterised by

@ e, = ej,and Yy = 0

{b) e, =€, andy, . =0

(€ e,=2¢e andy, =0

(d) ¢,=058¢ yandy, =0



Q 10 Consider the case ol bi-axial normal stresses,

-

the normal slress at 45° plane is euqal 10

{a) the sum of the normal stresses

{b) dillerence of the normal stresses

{c) half the sum of the nommal siresses

{d) hali the ditference of the normal stresses

Assertian (A): 1t the slate al a point is pure shear,

Uen the principal planes through that point making

an angle of 45° with plane ol shearing stress

carrigs principal siresses whose magnilude is

equal lo thal of shearing stress.

Reason [R):Complementary shear slresses are

equal in magnitude, but opposite in direclion.

{a) both A and R are true and A is Ihe correct
explanalion of A

{b) both A and R are rue but R is not a correct
explanation of A

{c} Alis lrue bul Ris false

(0) Alistalse bul R is irue

Q.12 Forthe state of stress with pure shear 1, the straln

energy slored per unit volume in |he elastic,
homogeneous isolropic material having efaslic
conslants £and vis .

< ?

(a) —E(1+\) {b) E—E(h\)
2 2

{c) g::.—(H v) ) ;—E[z““’}

Q.13 Asserlion {A): Circular shafts made of brittle

material lail along heficoidal surface inclined al

45° 1o the axis when subjecled to twisting

momenl. )

Reason (R}: The state of pure shear caused by

lorsion of the shattis equivalent to one of lension

at 45° (o lhe shall axis and equal compression in

perpendicular direction.

{a) bath A and R are wue and R is the carrect
explanation of A

(b) bath A and R are true bul R is not a correct
explanation of A

€} Aistrue bul Ris lalse

{d) A is false bul R is rue

Q 14 Consider the following statemanis:

Slate of sires in two dimensions at a point in a

loaded componenl can be completely specifisd

by indicating the narmal and shear stresses on

1. aplane conlaining the polnt

2. anylwo planas passing lhrough the point

3. two mulually perpendicular planes passing
through the point

Of these slalements ;

(a) 1and3arecorect {b) 2alongis correct

(c) valoneiscorrect  {d) 3zaloneis corraect

Q.15 Assertion {A): Mohr's circle of siress can ba

related ta Mohr's circle of strain by some

constaniof proportionalily.

Reason (R): The relationship is a funclion of yield

slrength of the malerial.

{a) both A and R are true and R is the correcl
explanation of A

{b) both Aand R are true bul R is not a correct
explanation of A

{c} Aistrus but Ris (alse

(d} Ais false but Ris true

20,16 Match List-1 with List-ll and select the corracl

answar, using the cades given below the lists:
List-l (Stete of strass)

S

"List-ll {Kind of loading)

1. Combined bending and tarsion of circular

shalt.
2, Torsion of gircular shall.
3. Thincylinder subjected (o internal pressure.
4. Tie bar subjecled o lensile force.
Codes:

A B C D
@1 2 3 4
2 3 4.1
2 4 3 1
@3 4 1 2

Q.17 Assertion (A): A plane slate of slress always

resulls in a plane state of sirain,

Reason (R): A uniaxial state of siress resulls in

a three dimensional slals of strain,

{a) both A and R are lrue and R is the gorrect
explanalion of A

{b) both A and R are rue but Ris not a correst
explanationol A

{cy Ais true bul Ris false

(d) Aisfalse but Ris lrue

Q.18 Assertlon {A): When anisetroplc, linearly glastic

material is loaded biaxially, the directions of

principal siresses arg different from those of

principal strains.

Reason (R): For an isolrpic, linearly elastic

material, the Hooks's law gives two independent

material properties.

{a) both A and R are truc and R is the correct
explanation of A

{b} both A and R are true but R is nol 2 correct
explanalion of A

{c} Ais true but Ris false

{d) Ais false bul R is true

Q.19 The strain tensor is inen as

0002 0.003 0.0
0003 0001 O
0004 o0

Assume (G = 100 GPa
]

The shear stress, 1,_is
{a) 200MPa
{c) 600MPa

{b} 300MPa
(d) 800MPa

Q.20 f &, and g, {e, > &,} are the maximum and

minimum sirains in ihe neighbourhood of a paint
ina stressed maierial of Young's modulus Eand
Poisson’s ratio ¢, then the maximum principal
stress will be given by

@ Ee, () Ee+e)

() Eey+pedi(i-4%) (d) Efe,+pe(1-1%

Q.21 Which of the following diagram correclly

represents the Ranking's or the maximum

- principal siress theory of failure?
o
H
fa) a i o,
!
o

o S~

"
1
8




0 22 Inatwo dimensional siress system, itis assumed

.that the principal stressas g, and a, are such

thal g, > a,; then according to the maximum shear
siress theory, the failure ocours when

@) %[01 -n.}

® [+ +20,0;)
te} {oy~a,)20,

@ {of +oi ~ci;)20,

Q23 A cerlain stee! in simple lension has
proportionality imit of 300 Nfmm?, Under a three
dimenslonal stress system, lhe principal siresses
are 150 N/mm? (tensile}, 75 Nfmm? (tensile),
30N/mmZ{compressive) and 1 = 0.3. According

" tomaximum principal siress theery, tha factor ol

safety would be
{8} 1 ty 2
{c) 4 @ 5

Q.24 Considef the foliowing slalements:

1. In a member subjeciad to uniaxial lensile

: {orce, the maximurm nosmal stress is the

external load divided by the maximurm cross
seclional area.

2. Whenthe structural member |s subjecied {o
uniaxial loading, the shear siress is zeroon
aplane whero the normal slress is maximum.

3. inamember subjected to uniaxial leading,
i the normal stress on the planes of maxdmum
shear stress is fess than the maximurn.
Which of these sialements are cotrect?
{a) 1and2 (b} 1and3
{c} 2anc3 {d} 1.2and3

Q.25 Match List-l with Ust-ll and select the corract
answaor using the codes given below the lists:

st List-l}
A. Shearcentre 1. Tension
B. Piincipalplane 2. Slepe
C. Fixedend 3. Shear siress

D. Middle thirdrule 4, Twisting

Codes:

A B C D
@4 3 2 1
)3 1 4 2
€4 1 2 3
ha 2 3 1

e

Q.26 Malch ine Lisl-l with List-) and select the correct
answar from the codes given below the lists:

List-

Maximum shear strass theory

Masimumslrain encrgy theory

thaximum shear sirain energy theory

. Maximum principal semimajor axis strain

Lhecry

List-Il

Rhoerboid

2. Elipsa with seml major axis = Jf—.« and

opw@2

s

. o
semi minof axis = —=
. Ji+y

3, Elipsewith sami major axis = 2 g and semi

inor axis = \E ¢
ing =13

4. Hexagonal
Codes:
A B COD
@1 2 3 4
oy4 2 3 1 '
1 3 2 4
(4 3 2 1

Q.27 Asserilon (A) : In a Mohr’s circle, the vertical
coordinales of tha ends of any diameter are equal
in rnagnilude and opposita in directicn.

Reason {R): The shear siresses on lwo planes

at right angles are equal in magnitude and tend

{o rotate the clement in opposite directions.

(a) both A and R are Irlo and R is the correcl
explanation of A

{b) both A and 8 are frue but Ris not a correct
explanation of A

fcy Alistrue but Ris lalse

{d) Aisfalse bt Ris true

.28 A material subjecled to pure shear can fail by
(a) Rankina's theory only
{b) St.Venant's theory only
{¢) Tresca'siheoryonly
{d) any of \he above theory

Q.29 For duclile malerial, lhe suilable theory of {ailuce
is
(@) maximum principal siress theory
{b) maximum shear strass theory
{c) bath(a)and{b)
(d) noneof lhese

Q.30 A body is subjscted lo wo normal strains of
magnitude €, = 0.003 and e, = 0.002. The
shearing strain on a plane Inclined at30°with e,
is

V3

@ -—2—~x10'° 3

b TMO"

1. .3 o1

{c) Emo {d) _;x_m
Q.31 Inarectanguiar slrain gauge raselle, 1he strain .

recorded are g, = 400 ustrain, e ,c, = 300 ustrain

and &g = 200 p strain, what is the maximum

principal straln at the point

{a) 500y slrain {b) 400 pstrain

{€) 300 strain {d) 200 strain

Q.32 In the figure below, o, and g, are the maximum |
and minimum principal stresses. In order that the !
resullanl slress on plane  AB is;

2 - 2 i
\[(cn ha a"') +(°‘—2°2) the value of 0 shoutg |

2

@ b 5
) & ©) 75

Q.33 Alllhe (heories ol failure, will give nearly (he same

rasultwhen

(a) ong of the principal stresses at a point is
large in comparison to the other

(b) shear siresses act

(c) both the principal stresses are numerically
equal

(d) For all siluations of stress

Q.34 I{ permissible bending momentin acircular shall
under pure bending is M, according to maximum
' principal stress theory of failure, then according
{o maximum shear lheory ol [ailure, the
permissible bending moment in the shall is
(a) M2 )M

© V2M - (d) 2m

.35 Which theory of failure is suilable for aluminium
components under steady loading?
{a) Principat stress theory
{b) Principal strain theory
{c} Siralnenergy theory
{d) Maximum shear slress \heory

Q.36 Match List-l (Theory of f(ailure) wilth List-1I
{Prédicled ralio of shear stress lo direct stress
atyield condilion) and select correct answer using
the code given below:

List-l

Maximum shear stress theory

Maximum distortion energy theory

.~ Maximum principal stress theory

.. Maximum principal strain theory

List-ll

1.0

0577

0.62

050

Codes

A

@ 1

(b) 4

(c) 1

(d) 4

s DODR
A.h—albo

N WWN D
W N wD



Q.37 Atransmission shaft subjecied o bending loads
musl be designed on the basis of
{a) Maximum normal stress theory
(b} Maximum shear stress theory

[N Principal 5
1.{d) 2 (¢) 3.{c) 4.(d} 5. {b)
11. () 12. (8) 13, (a) 14.(d) 15, (¢}
21, {a) 22. (c) 23.(b) 24.(c) 25. {a)
a1, (b) 32. (b) 33.(a) 34.(b) 35 (d)

strass theories

{d) Faliguesirenglh

ress-strain a_hid';l‘iheorle"; of Falture

6. (0) 7.(c) B&.(0) 9. (b)
16. (¢} 17.(d} 18.(6) 19.(c}
26. (b) 27.(a) 28.(d) 29. (b)
36, (d) 97. (8)

L LLC - Principal Strgss-;trah) apd]’heorl'es of Fallure

1. (d)
9, = Sl +°’——U-’-00545°+1,y sin20
¥ 2
¢, =0,= 0
=T
0= 45°
5, = 18iNG0° = 21sind5° cosAs’
2. (o)
6, 0,0, %, 7.1,
3. (o}
T . = c"—_SL"-:EQ—(Z’—_—Q=15(:H.1ni!s
My 2 ' 2
4. (d}
o, = 20,
9,-%; _ g o9
e i e
9, =47,
5 (b

) (40\; 40)2 i

= 50 MPa
(0)

167 16x10x10° VP2

= ;Eﬁz m(100]3

= 50.93MPa
Maximym principal siress

(c)
) o, = -10MPa
. o, = -100MPa
¢ -d, Oy

= OY‘= 0‘—02
= ~10~(- 100)
= 90MPa

{c) Maximumnormal siress and maximum shear

10. (c)
20. {c}
30. (a)

10.

12.

18,

18.

20.

{b)

Shear steain = e, — &, = (800~ (~500)) x 105
= 1400 x 10°

(c)

d,+d, I -0
ks =5t c0s20+ 1, 8in20

g, = 2

8 =45%and T, = 0

l'l n

~n

(a) o

In pure shear s1ate,

2 2
U= ki =1 '42(1.).\;) [‘,‘G= £ '} 24,

The principal siress and strain dirgctions are
same.

{c)
1, = 2€,,=2 %0003 = 0006
'l'_(y=G‘f”,
= 100 x 107 x 0.006 = 600 MPa
(c)
,1:, 29,
]
ﬂm—r oo
1
PR I A
AT ETE 30.
= e,E4 py~1p,
=P B
: R TNE
= c.E=p,-pp
Wb =10y 1Py 31.
= Pa=&E +(1p, ‘

_ g, %o, 23,
= —

&,E=p,-p{e,E +ppy)
= E(e,+ug)=p,-p?p,
_Elei+usy)
= p' = 1 — '!2
E
= - {o:+ney)
(b}
o, = 150 Nimm?
= &- = —36-9- =2
o, 150
{c]

In a member subjected (o uniaxial tensile force,
tha maximum normal siress is the external load
divided by the minimum cross seclional area.

(a)

Shear gentre : Itis aisa calied cenire of llexure
and it is that point from which if load passes,
then only bending 1akes place but no twisting.
Princlpal Plane: Shear stress is zero.

Fixad ends: Slope Is zero,

Middle third rule: In a rectangular seclion of a
column, if the load passas through middle third
sirip, then no tension develops.

(b)

For Britle material = Maximum principal siress
theory and maximum principal strain theory.
Ductile material - Maximum; principal strain
theory, maximum shear sirear siréss theory,
maximum sirain enargy theory and maximum
shear sirain energy theory.

(a)
Shearing stiain = (e, - €,}sin20
= {0.003~0.002)sin60”

©)

G, = 28 ={ep+ €yl



33

= (2 % 300- {400 + 200}
= (600600} =0

= 300u2 {100 &

= 300y & 100 strain
< Maximum principal strain

= 400 p strain
{a}

Vhen one of lhe principal stiresses at a point is
targe In comparison lo the other, the sifuation
resembles uniaxial lension test. Therefore all
theories give nearly the sama resulls.

34, (b}

According lo maximum principal slress theory,
g,=0, )
According to maximum shear stress theory,

0 —8, =5, ’

Under puie bending, o; = gyorﬁ‘ ~ Mand

a,=0.

Therelore, in boththe cases, permissible bending
moment is M.

{d)

Aluminiuvm is duclile is nature.

So maxinum shear stress theory is suilable.



