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ENGINEERS ACADEMY \ gias§er vq fagla Diploma Engineering

i

Utdest wa fapfa
(S1TRESS & STRAIN)

1.1] gqref (MATERIAL)
uardt ®l A9 i 6 il fhar & T o

(1) YIRer Ugrf (clastic materials),

(2) guca garef (plastic material) 1T
(3) 3¢ U (rigid material) |

TR ycref 98 ucrel @ O WR 9@ 9 M ¥ SHd bR # uRaddH (faeyen) g 21 59 ared
gal @ gel faar orar § df fa®uur (deformation) W1 SFHT<T &1 ST © d Yerel IO+l YRM™E o #
3 T B

gucd garef (plastic material) IR el oM | Udh A fowyvl (continuous deformation) BT & | I8
U WS fawuer BT & i 91 9l B UR gucd YA Ul YRS S7eRAT H 8! SIET © |

3¢ urd (rigid material) R 9T 9 o9 A I bl W UaHR &1 fawuer 981 BI4T B

1.2 ARI & YBR (Kinps oF Loaps)

3 9 geR aiffea fhe omd 8-

1. 3m@a AR (Dead Loads) — ST ¥R Fad 31941 A daal 49T &R &d 8 3R o fohar Rerfa
W YT Bl B, 3™d R ®8ald & | O9— @fd (structure) & TSR &1 9R, HNH BT W0 Bl
MR, W IR DHaal Bl AR SN | AHHIQaT ke IR SR e #§ & ad 81 396! w08
AR AT $H8T 9T 3|

2. 9d R (Live Loads) — Iaf YR il WRaMT R WE IR W BRI 981 Hd & | ST 719 =l
fopar faeg Rer 981 W& | - woml ¥ 99, 9MF, B S |

3. 3 TAT U AR (Axial Loads) - S 9R {HAT fUve & =TS & 31eT IR S HAMITIR
faen # &1 A €, R IR $edld 81 I & YBR F oMU ol Fhd 5—(a) fUve &1 a1 &
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ME, CE : Strength of Mater Stress & Strain I ENGINEERS ACADEMY

31eT ¥ BId 8Y; A h=Id R HlTd & | (b) fIve @& a1E & 3feT & FAMTR $B g9 W, U Shiad
(eccentric) IR HBATI & |

IR WR fUvs @I oFre & oW faem # drf #Rd B
&M 9RT &I HEl AR (direct loads) TAT 3IURS ARl &I da- AR (shear loads) W H8T STCT © |
4. TG, WqeT AT &9 "R

(31) @919 AR (Tensile Load) — I8 I8 9R © Il 314Ud &l Widd & YA &Rl o] d91d IR &
BRI ITT Pl e H g B Al o |

(@) GHeT AR (Compressire Load) — I8 I8 WR © ol bl 3Madd &I TG &I YA Il & |
TdTeT AR & HRUT JAYT B dHE °GS Abhdl B |

T dUT FaeT IR B 9 9N f FEd 2 |

(d) & AR (Shear Load) — &A1 WR AT AURS AR (Bl JqAT I RIS @I 3MeT & oArad fshal
H 21 39 Rde Sis & T8Idr I FHE Sff el o |

T T,
LN \\\\\\\\\\I\\\\\\\\\\\\\\\\\\

fa=

o % ta Rde SIS (riveted joint) fa@mm 1 &1 fo # <1 wicl W Rdag g a1 a=1d 9
fauda feemait # &1 o= & 21 9fe a8 9 Rac &1 died & foy qafa ¢ d Rae o & ararR
TC G| HUR drell wie d Rde &1 417 dfd AR o1 e arell Wie ¥ Rae aMl wiel & &
JHd G IR BHedh] had Siedl | 9 fosar &1 Rde &1 &+ (shear) H8A & TT ©iel H o Ml
AT g P HeiA AR BT AT © |

1.3 | 98l 9RI @ YHI9 # USRIl BT Hd8R (BEHAVIOUR OF MATERIALS SUBJECTED TO
EXTERNAL LoADS)

1.3.1 yfdeel denn faefa @ ddedsir (Concept of Stress and Strain)

e gared § YRR (elasticity) @7 0T BIAT & | SHS PR OF Yarf U d12) dcf B & & dl
SG® MBR H gRad+ a1 fawuor (deformation) BT UIR™ 81 ST & | Sii—old 9o} & MR H gRadd
BT © o SABT foRI &_1 & folv 3mReb UfAREI (internal resistance) SO 8 SITdl & | S URCRIEN qai
®1 AF Uvg & MR H URac & H—H d8dl Ol & 3R Od §l dell &bl qol UfaRlE Ursd 81 S
g a1 fowyur ®& S &1 g9 Rafa # fUve (body) e dge # o orar 21 fuvs & sdrR # uRade
7 fawuuT (deformation) fAdfc (strain) AT 3M<IRE gfoRIE (internal resistance) UG (stress) Haald o |

1.3.2 3<aR® URREN 9o (Internal Resistive Forces)

AT fh fpdT five R qr@r ok & F, F,, Fy, F, 9o F5 dd &R o) ® & () | 39 9t & wong #
five Wifde Aga- # €| 91 & fUvs Bl JURS P (cross-section) X-X U PICT SITAT & 3R fUvs &
X-X ¥ A1 a1 @ve (A) W R \ﬂlqlé‘lcymwﬁw@%ﬂswﬁ%aﬁ 39 fUve &1y
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ENGINEERS ACADEMY \ gias§er vq fagla Diploma Engineering

wug Al Wiad agad § g safey five &1 @oe (A) Nl Igas # 8 (form) | 39 9ve W) 9T ad
F,F, @0 F, &1 &% T8 & | 9T b S9H1 IRV 9 R &1 WIS A B Egald ¥ 3@ & o7y gRomy
g1 R @ xR den faudia foem & ve ufafshar o P omawd o= =nfev | I8 ufdfshar g P wWovs B gRT
WU A DI PIc T X-X TR AT ST & | 9o P UTe & 3SR | oI FdT & 31 $3 3M=IRd UfRIe (internal

resistance) H8d B |

SRIFT MR R fUre &I 37 fH Hfl dlec TR FHIel ST Adhdl 8| IJAd T H Fvsi TR BRI HIA
qrel d1&l Il PI Tl ¢ & & g v & 3f=x 9 UleRIg WHY a1 i © | 9 dall bl MRS
gfeRIEN & (internal resistive force) 8T ofal & | U UfREN 9o & UREd (stress) B o |

1.3.3 yfaear dear (Intensity of Stress) (o)

aaRa UfREN gal &1 fIve @l dc W& X-X R 999 w9 # T g1 7M1 Sl & | S9! diad]
yfdel T (intensity of stress) AT Hadt UfAda (stress) BEeIl & | 31 BIC & Sl &FHd IR U0l AT<INE
yfoREN 9ot & ufded daar ded 2|

AT & (BT B P STIURI—FIC UR Iq— B Uladdl &I A9 U T & aAT STURI—dIC Pl &Ahd
AT glaad &1 e

> | ®

. R =P 3ra: ufaaor dgdr, G =
Ira: Tl fuve & ghls &hd IR HRING 3<Re UfaRiEl ao ufdad digdl dedid © | Uidad digdl
B Ufaal (stress) & M & | SIET ST B |

Ife g1 BT 9EAE e (N) T B Bl AURI—PBIC &I eathd B2 # g1 @1 ufdee digdr &1 95
e /2 a1 N/mm?® 8RfY |

1.3.4 fA®fa (Strain)

B O & fb o fhedl five R a1 9 o I ST & o five & oeR # uRadd (fawsuvn) gid
21 39 fowuor &) A & e (strain) FEART &1 39 ¢ T USRIT &= T

ard: o ers # gRade & R fIdfa FHEamd 7|
AT 6 [ve &1 RIS s [ fuve & W giad 8/ 8 | a9 fadia & aR[NT & SR

&/ .
fa®f (strain), e= fawfa &1 ®E A=d T8 Biar|
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ME, CE : Strength of Mater Stress & Strain I ENGINEERS ACADEMY

1.4 | 9fell & &R (TYPES OF STRESSES)

e R & SR AMRI: yidal &l 71 @19 ol | il fdhar oiran &—

(31) 19 9fiael (Tensile Stress) — S fB¥T fUve uR A wd faudia Ra=rg e (tensile pull) AT
g I fuvs # I g Ulied &1 a9 ufdad (tensile stress) B8 B |

AT {6 fUve @& SUR HIC &1 &% AT o d91d Ufddel (tensile stress),

P 2
= — N/mm
T A

(@) GdreT yfaael (Compressive Stress) — o9 fbell fivs R wAM 3R Iwdiq 9 Hdieq # ad
g a1 five &1 gard § a1 five # S gU ufted & ddied ufiad (compressive stress) HEd
gl
AET B B DI IR HIC & &% AT 4

RESSECIRCES c = %N/mm2

(F) &9 Yfagal (Shear Stress) — 9@ fhell fUve R Pad daf HRIRG 81 I IGH IU Ufddal &l
wefta gfoaer a1 wod ufded wed €1 o & Rae § &cdq 9 P &rd oxar fo@mar wam g1 P
& HR Rde # o ufdde ST Bl SIAl & | dod Uiddel &l AR q 9 YR &-d 8 | A4
fb Rae @r URT PbIc DI gahe A ffR” € O &ade Ul (shear stress),

P 2
= —N/mm
97 A

15| fapf & g&R (Tyees oF STrAIN)
fawfa &1 f91 yeRt § dfer o1 wdhar &

(31) a9a T "R fasfa (Tensile and Compressive Strains) — 5§ fhell ®€ W @ 9
P SRIIAT ST & o B & oHls ¢ ol o | AT b Be & WR™I6 oy /8 | I91d def oI
R I§ AN dohY (Z+61)ﬁ STl § | 31T B P odls ¥ & Bl Eﬂ?&' (elongation)ﬁ NI
s ¥ gfg iR uRfve o arg &1 argurd g fAdfT (tensile strain) dgeal & | fAEfa & ¢
A yeffd & B

_ AR A gy
(e)_QW&ﬂEBF{RHE(_ !

3@ 3R fhel B W THfieT 9 P FRIT Ol & of B & URM™IG w1 [ geas ([ — 8/) &
STl B 3 Be ¥ 8/ Pl Hega (contraction) B ST B | olRTs # Hega ol YRS owTs
T 3UTd NS 5@ I (compressive strain) HEATAT B |

~ F{Rﬂé‘ﬁaﬂﬂ_sz
(e)_QW&ﬂT:BF{RHE(_T

31d: a-a faafa

319 e fasfa
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C))

)

@t faPfa (Shear Strain) - HA9 9 & 9@ H FAT gdR fUve W I B fawyor
(angular deformation) &1 U9 (measure) b ﬁ'ccb‘f%f (shear strain) BB B |

E F
[ C e6%] ol $|
:E_ I P G / /
| v Al B|/
X L11T7{1771777177777777 7777777
A @ B @

fa=

o W e g1 ABCD fe@mn a1 € REa! 9o &1 W e /8 | 3961 Fael 9 AB 9% (fixed)
21 39d U T CD H Udh W 9l (tangential force) P ®TIRT & | dﬂi%ﬁ“@ﬁr@ddiﬁm
H g 31 9§ (Fixed) 9 ABWR 41 Udh da P, Ol fob U Tl CD R drika weffa 9 P&
TR AT fauRid faen 4§ &, ®rd | 39 o & AR WEii g P o wa 9 U &1 Hud
Tt CD fazenfua 81 irar &1 CD & = Ryafa C'D' 81 9kl 21 e 9 AB § 8 & R
3T I TR B ReR WBdT 21 59 bR fivs & dof AD 3R BC Wifa 9o P& woa & favenfug
Bl s RIfT A AD' @11 BC'# 31 S € | AT fb AD', AD ¥ ¢ BIvT §911aT ® | 39 BIof
faveImasT DAD' = CBC' = ¢ &I 8 & [dPfd (shear strain) &84 © | 39 UIT: e, ¥ YafRid fda
ST B diifd g P, CD & Tl H 8 R &Ral © o §9 dad daf (shear force) H8d B |

p P
31—6[5551'_1@?[(‘1?46, = = T
17 9 CDEF @1 émwa I
DD' CC'
AL “~ AD BC
e, =tan ¢

Ife PIvT ¢ 984 Il 8 dl
tan ¢ = ¢ ST ()

3t e fagpfr e, = ¢

A9 S s A aa Iftimad quT wey el ¥ds W heed 3 Bkl © | 81 ABCD

& AR gerf # & (shear) BT T |

argaT fasfa (Volumetric Strain) — 9 S € b fUvs @R ®1E 9o PRI PRaT © O DI
3Mpfa # aRadd 81 ST &1 31d AT {6 Bl smdeR o & 1 Tdl a1 B dal W) ad
AT ST Al 99 W dall &1 fqwreil § gRacd= BRI | 31 MAAIPR 319 & Add 4 Al 8
gRTc BT | 39 YR Uve & 3+ § URad+ Ud YRS RGO &1 IUId Jd el
FHEATA & | I ARIRCGAT ¢, 9 YA fdar Srar 21

31: 3mIa faafa,

I # aRadd (8V)
YRS I (V)

(ev) =
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PRACTICE SHEET

Objective Questions
5.

R

1.
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Tangential force is also know as-
IR R WR WY dEamd B |
(a) Shear force (Had )

(b) Maximum force (3TfEIHTH HR)
(¢) Axial force (312 #R)

(d) Working force (®TIHRI HR)

According to

law the stress within the
elastic limit is directly proportional to the strain
produced-

& M & R JRIdr HFT &
3’ gfade digar S faefa & F\rgard
Bl B—

(a) Unwin force (3MIA ¥R)

(EP)
(c) Eular (31MTet?)

(b) Hook's

(d) Rankine (3fd )

The deformation of bar under its own weight as
compared to the deformation of same bar
subjected to a external force is

fPdl B8 4 W & YR & PHRY WU B
& RN W > 9d I R B § IU~ g¢

foeqor &1 g g
(a) Double (ST (b) Four times (<X )
(c) Half (=11em) (d) Six times (B: I[)

The property of a material by viture of which it
to be drawn into wire is called.

Ul & TE T DI D BRI Y& & dR
W of 9dbd 8, HBd B

(a) Malleability (g

(b) Toughness (HSTU)

(c) Brittloness (¥

(d) Ductility (=)

9.
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The property of material by virtue of which it

oppose the deformation due to external force is
called.

uerf & IH U Pl e BRY UgrRl qrad

g & HRU I4- fadwyer &1 faRier Hrar ©
PHEd T

(a) Strength (1)

(b) Toughness (FsIU)

(c) Stiffess (F=r)
(d) Brittleness (¥¥[XdT)

The poisson's ratio for steel varies from-

S BT YIS UTd qdb Bl B |
(a) 0.25 - 0.33 (b) 0.23 - 0.27
(c) 0.31 - 0.35 (d) 0.32 - 0.42

A mild steel material is

gerel |

(b) Brittle (*IR)
(d) Elastic (JT¥eI)

g =W Ub_

(a) Ductile (d-0)

(c) Plastic (®gd)

A cast iron material is
gofdi oigl T uamel B

(a) Ductile (d-0)

(b) Brittle (WTR)

(c) Plastic (Rg¥)

(d) None of these (37H ¥ dIs T8))

The strain normal to the axial load is known as-

fapfa sefiim 4R @ faen d a=wy
a9 # BF arel fawfr s g

(a) Longitudnal (3r7ced)
(b) Lateral (4Tf¥dds)

(c) Volumetric (3MMAT)

(d) None of these (37H ¥ dIs T8))
ZJENGINEERS ACADEM
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Energy stored in a material with in elastic limit
is called -

ARl U & 3R [AplT & BrRor fbed
uared H SrRifG el FEATN B |

(a) Stress energy (Jfad o)
(b) Strain energy (fa®fa 3I)
(c) Toughness (HSTU)

(d) None (1§ €l

The maximum stress induced in body under proof
load is called-

g MR o O five ¥ S St
PINCEIG] PHEd B

(a) Maximum stress (3IHTH FicTae)
(b) Working stress (@RIGRI Ufadd)
(c) Stress intermity (Jfceel lerdr)

(d) Ultimate stress (TRA Yfcreel)

For perfectly rigid body, the youngs modules of
clasticity is equal to-

U FCEA kg MUvS & oY, UL & AT
AlgeN S9d 9HH &-

(a) One (Uh) (b) Zero ()

(¢) Inifinity 3RTH)  (d) Two (31

The length of a body is reduced due to two
equal and opposite force along the longitudinal

16.

axis of the body. the body is subjected to- 17.

el we o 3l faem # <1 |AF J2r Ul

qcll & o< & BRY B DI Rl § A Bl

g, I S9 B H BRI

(a) Tensile load (TTI ¥IR)

(b) Compressive load (IS ¥R)

(c) Shear force (Fd- HR)

(d) None of these (37H ¥ dIs T8))

The strain is the ratio of-

fagfer srgura &—

(a) Change in volume and original volume
@I # gRacH 3R URM™E 3maas &)

(b) Change in length and original length (<IHTS
# gRadd iR uRfe a1 @)

Nen 2
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15.

18.
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(c) Change in cross-sectional area and original
arca (FIc & &F%hd # IRAT IR ®Ie &
URME &G P)

(d) Any one of the above (SURIGd # | Blg )

Young modulus is ratio of-

AT AMYIG AT 56—
(a) Volumetric stress and volumetric strain
(T ufdee iR maae faaia )

(b) Lateral stress and lateral strain (9194 uftaet
3R ured fasfa @)

(c) Longitudnal stress and longitudnal strain

@rgeed ufdeer iR srgeed fapfa @)

(d) Shear stress and shear strain (bc Ufdad
3R deid fadfa @)

The length of the specimen under compression
is-

wg & Wl ¥ B W owd e i

(a) Increase (3G Bl )

(b) Decrease (FHI BRI )

(c) Neither decrease not increase (TFTs H HHI
3R gfg <+ B B)

(d) None of these (®B I )

The unit of young modulus is-

I HUTH BT HAd Bidl o—
(b) kg/cm
(d) kg-cm

(a) kg/mm
(c) keg/cm?

The ratio of ultimate stress and working stress
of material is

el uarel & sif<m ufdad 3iR dRIENT Ul
HI AU BIT B—

(a) Possion ratio (YTgoTe 3TUTd)

(b) Lateral strain (4Ted fapfr)

(c) Factor of safety (R TOTIP)

(d) Longitudnal strain (S@E?J( fawfan)
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- ANSWER SBHEET ‘

1. Ans. (¢ 16. Ans. (b) 31. Ans. (a) 46. Ans. (a) 61. Ans. (d)

2.  Ans. (b) 17. Ans. (¢ 32. Ans. (¢ 47. Ans. (¢ 62. Ans. (a)

3. Ans. (¢ 18. Ans. (o 33. Ans. (a) 48. Ans. (¢ 63. Ans. (¢

4. Ans. (d) 19. Ans. (d) 34. Ans. (b) 49. Ans. (¢ 64. Ans. (¢

5. Ans. (¢ 20. Ans. (¢ 35. Ans. (a) 50. Ans. (¢ 65. Ans. (¢

6. Ans. (a) 21. Ans. (d) 36. Ans. (b) 51. Ans. (b) 66. Ans. (d)

7. Ans. (a) 22. Ans. (¢ 37. Ans. (¢ 52. Ans. (d) 67. Ans. (¢

8. Ans. (b) 23. Ans. (b) 38. Ans. (b) 53. Ans. (a) 68. Ans. (b)

9. Ans. (b) 24. Ans. (¢ 39. Ans. (d) 54. Ans. (¢ 69. Ans. (¢

10. Ans. (b) 25. Ans. (d) 40. Ans. (¢ 55. Ans. (a)

11. Ans. (d) 26. Ans. (¢ 41. Ans. (a) 56. Ans. (b)

12. Ans. (¢ 27. Ans. (b) 42. Ans. (¢ 57. Ans. (d) Had

13. Ans. (b) 28. Ans. (b) 43. Ans. (b) 58. Ans. (b)

14. Ans. (d) 29. Ans. (d) 44. Ans. (b) 59. Ans. (a)

15. Ans. (¢ 30. Ans. (d) 45. Ans. (¢ 60. Ans. (¢
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ME, CE : Strength of Mater Principal Stress I ENGINEERS ACADEMY

H=a giddd

(PRINCIPAL STRESS)

2.1 | &= §AGe 9 T gfdeel (PRINCIPAL PLANES AND PRINCIPAL STRESSES)

ol fapa uarel (strained material) # fHHl fovg TR URER ARIaq 9 9Hdd, [ W ddd A
gfiad (normal stress) R B & AT o R BIs Wl WeiTa Ufdad (tangential stress) AT &= YRIGo (shear
stress) \T&1 BII, &I AAA (principal planes) BT & | Id X AT IR PRI B I8 Rl Udaet (direct
stress) AT 3T URIGel (normal stress), §%I Ufdel (principal stresses) HEATT & | T 420 FHAA! A 114
THAd IR 31 Uiidel &1 719 3ifSibad Bidl B, S & FHAA (major principal plane) BB T qe
3fferepe ST Ufdael &I Soa 4 Ufdddl (major principal stress) &d & | 98 FHadl 4 U o1 &=
T IR AT Uidel &l A9 g9 (minimum) I 8, 39 99dd &I {71 9% |9de (minor principal
plane) TAT =¥ 31 ufiad &1 7= I3 U@ (minor principal stress) B 2 |

319 B fafv=1 Rerfoat # fd® (oblique) @I TR I Uladel &l SId &3l |
2.1.1 914" URIEa (Tensile Stress)

AT 6 {5 B8 W U@ sefla a9dl Ufied P & 3R W81 8| 99 B9 & fhdl Ul &ic AB W)
% s1fiera ufiael &R &Rar o | 3 &H <l I9det AC WR Sl AB ¥ 0 &I §9TdT &, Ufaad STd ¥l |
g ufadd aAda AC & 9 o oW dq 8idl & 3R 9 & Wity grar g1 7 fb 39 ufaea & <1 fouifora
AN AAda AC & ovgaq faem # p, den weffa foem # p, &
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o W BeeR UG (triangular prism) ABC & HHdd! U BRIRG Ufded fa@mg v 2|

i we wR R 3l 1! 9 & Gl fh AHde AB @1 oaq (a2 9 $RI 6l & i AB &1 Wiy
faem § ®ig M 9 SR B IR Fhal © AT FHde BC R dIs AT Ui drd 981 &) Fdve |

3T FgeTd @ oY Ufdad o &1 [T 91T o, 990 AC IR HUR B 3R BRI bRl & | 7741 b U
@ A to] fom # I & w9aal W) SRR gdlil ST <A T © |

AT AB & IR BIC BT &5%hd ABt o | Ul UR FHde] AC & IR Bl BT &=hel AC t
2| 3 Wdel AB W 0. AB . t 1 <1 @l IR R axal 8| el AC W 3T 9 BRI - & | §Ado
AC & THEdq 9d o, AC t T FHdd AC & W 9 o, ACt 1 FH © |

ol & Fdad AC & ofFaq faem # fauifsid (resolve) B3 TR,

csn:ccosze (D

3T gl B Idd AC &1 Wiy foem § foafog a9 w),

o, = 2 5in 20 (2)
2
RO Ufddel (resultant stress),

c = 0121 +Gt2 (3)

3Tferehad Il Yfiad (maximum normal stress) PI0T 6 = 0° UR BIAT &, 3R IT A U 6 & a_IE”

BIAT B | 9 YbR Ahad e gladd & fou Be @l AC, 31U bIc AB WX BIF1 T8¢ | JHeAid

31eflT 9o (axial force) @I fohaT ¥@T (line of action) & o*aq g AB &l 3ifeidhad 1f¥er UfRIddl &l a8+
HT B

U UBR @ Ufdad (shear stress) AT T Gfdaat (tangential stress) o, ®1 3MbHdH A1 A IKpED
HIc AC IR T YTl BT, Sefh sin 20 = 1 AT 20 =90° AT =270° AT § = 45° AT = 135° &I | 37 daiel Ulcad
B1 ARIHTH AF &I FHAA R UK BRI Ol §AAA AB ¥ oL 45° TT 135° BV R & 8 |

G . G
P = 5 SI0° ==

1
=X e ufdeel (direct stress)

gRomy gfded &1 3ifShad A9 T U s8R S&fdh 6 = 0°

BRI (1), (2) T (3) & Aue B f& ufedd! & 74 five @) Aee w ik T8 oxd €1 39 B
I five @ ACE IHE AN S Ahdl ©

2.1.1 B9 S B G AT (Pure Shear)

AT fh Td AB WR ®hddl & Ufadd (shear stress) q 14 &R W@l & | fUvg &I dged § @A &
fore wd= gfiad q & IR iR fquRa faenm § &= ufded q 99dd BC R &R &-4 o dl & | I8 dAad
AB WR ol &l Ufadel &1 a_16R complimentary o Ufddel dwedldl © | 81 fid d1e (oblique section) AC
T fer ufiea o, T ety ufted o, S a2
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FHAA AC & &F%hd Pl Shls A1 WR 3 H qal bl Bl B gY S0l AT & |

&) C

O, fen]

l:

O, ‘A

% :

Jatlt B
—

qcos®

fa=x
39 fades ®e AC @& 3ifier a1 dal @& gcd (components) o< TR,

6, = q sin 20 .4
3R, G, = — q cos 20 ..(5)

TR (5) ¥ W & & Wiy ufded (tangential stress) o, ¥9dd AC TR A1 & 3R &R &I & |
dfd I8 -t & 3R T TF B BRI BT & oid db (b Tl AC, Tdel AB ¥ 45° | &H HIvT g+Tdl
g |

RO Ufddel (resultant stress),

L= \/0121 +o? :\/qzsin229+qzcosz26 =q

Q
|

O, _qsin20 _
B - G, qcos20

tan 20

S B=206

THIHT (4) A W © b i ufiad o, &1 3iftiman A9 T U1 8T Sidfds 6 = 45° 3iR aHiavor
(S)QW%%@WWWW(tangentialstress)iﬂﬂﬁwﬁﬂ'[%lQFW?TS"WGIT
AHAT § fb 45° D Pl W g fodid b W i ufdgel o, &1 A9 3if¥dad (q) 811 & a1 Wi
URieed o, B A9 YAGH () BT B

2.1.2 U OHde § T A Yfddel & AR—3®T &dq Yfadd (Normal Tensile and Shear Stress)

AT {6 v a1 BreieR IS & ®ad AB WX d91d Ufdad o 927 &dd fadd q &1 &<d B |
W P uldad & HMET & AR U9 & ®eld CB W ¥l & uldad q S 81 Ordl | J &l
oo ufdad fion & fdg B @l 3R &1 & B |

SHf¥ere fced,
C .
c, = 5(1+cos29)+qsm29 ...(6)
3R i gfeed,
G .
o, = 5s1n29—qcos29 (7
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G
2q
B F
fa=a

FHIARYT (7) B LA @ aRIER G- TR JI AT (3MEa T =[AaH e gfdad drel Faeel)
B A [BAT ST HHAT 81

%sin29—qcos29 =0
2
T, tan 20 = =
c
[CERCICG IR
g 2q FG
t = —=—
y G EF

f%rCFUT, EG = i,[cz+4q2
3 fdaol @& < WM BE (Jo? +4q7 TAT —Jo? +4q> BRI
e Refd— fabol EG = |/o? +4¢> o W,

sin 26 = __2q I
\/62 +4q2 «/cz +4q2

319 AHIHRT (6) H sin 20 TAT cos 20 & HIH W+ WX I q&y Yfdgel (major principal stress) &1 HIH
gt fham S Hadr &1 31

g cos20=

~ . . 9) .
3zd { Ulddel (major principal stress) = 5(1 +c0s26) +qsin 26

c o)
-55) v
feda Rafa— At EG &1 71 —Jo? +4q? o TR,

2q c

ey cos20 = ———
ol + 4q2
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FHIGROT (6) W A ST A @ UR %1 4= Ufded (minor principal stress) &7 A9 YT {dHAT ST Hepel
Tl I

O\ N . . . G G .
M+ & Ylddel (minor principal stress) = B + ECOS 26+qsin20

Il
2| a
|
N
| a
~— S
[\S]

+
=)
[\S]

2138 RER o fegmen | e gfadd

(Direct Stresses on Two Mutually Perpendicular Directions)

o & AR T BieeR [0 IR a1 9ided o, T o, A RER &l @ fermsil § &rif a- B
2| 9led o, U & Bl AB WR =M o, lUSH & Hadd BC W &R &3dl & | 84 fid e AC WR SRIkd
3T el (Normal stress) o, eIl i ufcae (tangential stress) cta% A9 ST B B

fa=
Jrfirerrd yfaad,
Gl-i-Gz GI—GZ
o + cos 260 (8
N Wity gfded,
o, = 2 -224in20 .9

THIEH (8) | W & &b [Rid Pl AC R 3iffierd ufiad o, &1 A 3fddd BRI Sd cos 20 = 1 3T
0 =45° BNIT| S BV R AfHaH NMe UfIea (maximum normal stress) &7 A9 FHIERU (8) W o, BRIT| ST

YR AMAR Hael bl A <[ATH 6 61 BRI Sfd cos 20 =— 1 IT 26 = 180° AT 6 = 90° 8, 3R I8 YAcH ARt
e o, & aRIER BRI |

) YR forie B AC W B ufddd &1 Afhad a9 a9 & 8T 9d sin 20 = 1 IT 20 = 90° a7
270° IT © = 45° AT 135° 81| 31T dod Ufaed &1 3rferhad A9 1 Tl IR Ul BIdT © |

# 100-102, Ram Nagar, Bambala Puliya ] ENGINEERS ACADEM Email : in fo @ engineersaca demy. 277
Pl‘atap Nagar, Tonk Road’ Jaipur—33 Your GATEway to Professional Excellence
Ph.: +91-8094441777 e IES ¢ GATE ¢ PSUs ¢ JTO ¢ IAS ¢ NET

Website : www.engineersacademy.org




ENGINEERS ACADEMY \ T giager Diploma Engineering

& ®Ie AC R yRURT ufded, T

— 2 2
G, = |/, +0;
= \/012 cos’0+c5sin’ 0

o & IR I uRoml gfdad (o) si¥er Ufiad (o,) @ H1=F y BIvT -1 & d,

Sy

[Gl—szjsmze
2
tany = — =

N 2 )
G, G;c0s°0+0,sin"0

2143 RER o9 fegmeil § ot W ufdedl © ARl WRd ddq gfadd

(General Two-Dimensional Stress System)

AT 6 o & SIIAR U ERGeR UsH & Fodell AB d1 BC WR $hHe: a1 Ulded o, 2 o,
FR X @ © | A fh IHde AB UR Udh dhal da1 g, AB a9 § &1 &R W81 & | WA &a gfadd & g
@ JTIR TP 3R dad Uiaad q BPHOTPR U & Bad BC W fden CB 4 &R &-+ o |

g fode @i AC & W™ T 9ell & gcd o+ UY, et ufdddd

) :"1;"2 +"1;"2 €0526 +qsin 20 (10)

e ®ec AC & Wi 9 i & 9cd o 9=, Wy yfadd

(o)

c, -G, .
o, :%sm29—qcos29 ..(11)

3G FHIHROT (11) BT Y & SRER WG IR GG ATl bl S a1 S AT 8| AT

%Sin29—qcos29 =0

tan 20 = ..(12)
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THIEROT (12) ¥ 20 & < A9 UTT 81 & S da &7 oFax 180° &1 BIAT 8 AT 0 & T A &
BT R 90° HT BT & 3l Sl & I WRER o ad 814 & | A1 {5 I3 aal & sifers srueer
®IC (normal cross section) ¥ HTd HAI: O, TAT 0, & | 37

g +2q
Sin =
' o -0,) +4q?

+(o;, —0,)
Jo1—0,)% +4¢>
Jo1—0,)% +4¢>

~(6,-5,)
cos 20, = ! 22 7

Jo1-5,) +4q

FHIGROT (10) # 0, TAT 6, B AF @ W & URigall & A9 3d By o 9ad 2|

q cos 20, =

SR sin 26, =

1 1
31T g Yfdeel (principal stress) 25(01 +Gz)i5\/(51 —52)2 +4q°

39 UbN, Sod & Yfddd (major principal stress)

1 1
25(51 +6,) +E\/(Gl _52)2 +4q”

qaT 91 g Ufde@el (minor principal stress)

1 1
25(51 +0,) +E\/(Gl _52)2 +4q”

IfBTH Bl dTl FAHAS, Sl URER o dq 8ld § 9% doll 9§ 45° W gH Bd |
319 3TfAhad Had Ulddel (maximum shear stress) = (320 q&=0 Uladd — 11 927 ufcaar)/2

1
25\/(51 —0,)" +4q°

22| =g giieell @ @d B @ o e fif (Grapuicar MeThOD)

AT o Bl Broier 551 R 91 e o9 fIemeil # ardt ufded o, @ o, &1 &) @ &1 g4
e B AC R W= ufiedl & S BT §
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PRACTICE SHEET
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<«

The planes subjected to only normal stress and no
shear stress are known as :

J GHde 59 IR dda 31fier Ufddd (normal
stresses) BRI B 3R dIE W dHod wfaed
(shear stress) & T &, HEATT &
(a) Principal plane (&I o)

(b) Maximum shear plane (TRIGTH Hod qcA)
(c) Normal plane (eTHdd del)

(d) None of these (378 I ®Ig T8l

The direct stresses on each principal plane are

known as :

YR & FAAA U I e ufded
HEAN o

(a) Maximum stress (3TRIBTH Uldder)

(b) Maximum shear stress (3B deie Hfcrae)
(c) Major stress (&= PIRC))

(d) None of these (378 I ®Ig T8l

The plane having maximum normal stress are
known as :

98 HHad O UR 3ot Ufded &1 A

SIBEREI] HEATdl &

(a) Principal plane (&I o)

(b) Maximum stress plane (3fEHaH Yiad Ta)

(c) Maximum shear stress plane (3Tf&IHTH BHaid
PINEEEGE)

(d) None of these (378 I ®Ig T8l

Minimum normal stress is

o=t 9 gt e feet PEd Tl

(a) Major principal stress (3= & Ffdde)
(b) Normal stress (31¥er Ufdder)

(¢) Minor principal stress (/=1 %= ufcaa)
(d) None of these (378 I ®Ig T8l

Shear stress on two mutual perpenducular planes
are :

T R o Fdd IR P gfaded &1 794
BT ©

(a) Equal (HH19) (b) Zero ()

(¢) Maximum (31 (d) Minimum (Ja)

Objective Questions
6.

Vg

ENGINEERS ACADEMY]

>P>

The planes of maximum shear stress has normal
stress that is :

JEHTH JTHRYYT Uil & dcl BT T8l Ufddol
BT ©

(a) Maximum (31/&rhcH)

(b) Average of principal stresses (&I PIGCEIE
CIRSIN)

(¢) Zero ()

(d) Minimum (SJ7H)

If 5, and o, are principal stress, the shear stress
on principal plane is given by :

S o, TAT 0, I UG & T = FHA
R Heid Yfdde BT

G, -0,

(@) 0 (b) 25

G, + G,

(©) 25 @ o, o

In two dimensional stress-strain analysis, the shear
strain component along XY plane is written as :

3T Il Hg foRetuor # XY 31T & dmel IR

fagfa & @ foear Siram 2
ou  ov ou ov
@ ax*ay b) 77
ou  ov ou ov
© v *Tax @ v 72x

A cuboid loaded with three mutually perpendicular
stress p. The volumetric strain is :

T o9 W A9 3| H &+ ufded p B aR
RE § | 3T depia BT

3p E

(a) f(l - 2v) (b) 3p 2v-1)
3p E

(c) E Q2v-1 (d) 3p (I-2v)
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If mohr circle for a state of stress becomes a
point, the state of stress is :

Ife fHel gfted srawer & forg wex gd fag 81

ST 8, 79 a8 fdedl sawer sl

(a) Pure shear state of stress (& T PIGCEI
3TIRRAT)

(b) Uniarial state of stress (31&{Td Ulciael 3ra<er)

(¢) Identical principal stress (YT oI Ufciardt
3TIRRAT)

(d) None of these (378 | ®Ig -g8))

The resuetant strain (e,) for a body along Z-Z

axis is :
Pl B8 @ Z-Z 31T R Be 4§ URUMT fapf
(ez)ﬁ_c‘ﬁ%:

Vv Vv
E E E E E E
( ) &_&_p—y (d) &_i_p_x_i_ﬂ
E E B E E E

The strain induced in XX, YY and ZZ direction of
a body are ¢, ¢, and ¢, respectively. The
volumetric strain will be :

fhl B ®F XX, YY @ ZZ 3l # Sa~
fagpfar A e, e, TAT ¢, BICH B | AT faepfer

®1 W BN

(@) ey = eee, (®) ey =e e te,
e, +e, te, €.€,6,

©ev="005e,  @Dev=o i Te,

Mohr's circle is be used to determine following
stress on an inclined plane :

AIBY g 171 Ufae bl 3T el UR ST bRl
& fore vy fdhar Smar &—

(a) Principal stress (9% Ufadd)

(b) Tangential stress (FaefT Ufcraen)

(c) Maximum shear stress (31feHTH o Hfcrae)
(d) All of the above (HUR & )

15.

16.

17.

18.
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Principal plane carries :

= ddl W)

(a) Maximum normal stress and zero shear stress
@rfrer ufadet rferdmad @I dcie Ufiae
I T ©)

(b) Zero tensile and compressive stress (TTd
3R wdled ufaed e BId )

(c) All stress are maximum (4T YTt 3fferhaH
B )

(d) No stress (P13 UfIdgel BRI T8 )

The section is subjected to a uniaxial tensile stress

p, the tangential stress on a plane inclined at © to
the section is :

p U o BU YRS ¥ 0 B W gD del
R IO WY yfed 8T

D o sin 20
(a) p”sin 26 ) p 5
(c) psin 26 (d) p cos 20

The section is subjected to a stress p, the normal
stress on a plane inclined at 0 to the section is :

gfad p & 8U URE ¥ 0 IV W gD del
TR I~ e gldddl BRI

(b) p* cos® &

(d) p cos* ©

The planes of maximum shear stress with refrence
to principal plane are located in Mohar circle at:

AER g # JfIwaw woe ufied 4@ 9 9
71 PIoT R B PR 5

(a) 30° (b) 45°

(c) 60° (d) None (H1g &)
The principal plane is one which carries :

T q d BId § O R B PRl ©

(a) No shear stress (PS5 da= Ufddal 78))
(b) Maximum shear stress (31fEHTH o Hfcrae)
(c) No direct stress (@l |1 A& gfqad -g))

(d) Maximum resultant stress (31f&rmdH gROMHT
PINEE))

(a) p cos® O
(c) p sin® @
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The maximum shear stress in Mohr circle is :

HIgR g H AfSbaH dad gfdad BT ©

(a) Equal to radius of Mohr circle (A8 RG]
I B R )

(b) More than radius of Mohr circle (W8 EiSl
P B @ sifeid)

(c) Less than radius of Mohr circle (A1 EiSl P
roar | &)

(d) None of these (378 I ®Ig T8l

The radius of Mohr circle is-

Hi8Y g @I B @ Rl 8-

2
@ J[%j (@)

Ps — Dy
2

2

© J[—p"zpyj @)
PP :

X y _ 2

) \/(—2 j @)

In two dimensional stress system, the direct normal
stress and shear stress on two mutual
perpendicular planes are p,, y, and q respectively.
The normal stress on plane at an angle 6 is :

fg—foia ufiea usfa # &Sl <1 a9 HAdl
TR N YTt p, TN p, 3R bl Ufdder q b
P @ B TG MT adt, o Ao F 0 B
gATAT B, WR 3ffier ufudd sRI—

(b)

(@) 1[)X%yysin 20+ qcos20
Px t Dy N Py —

3 P c0s26 + qsin 20

(b)

+
Px T By c0s26 + qsin 20

(c)

P<tPy Py

(d) 2 P sin 20 + qcos 20

23.

24.

In question 21, the shear stress is given by -

g 21 8 U 3mad dd R Wiy gfded sim—

Py ;px sin 20 — qcos 20

(a)

Py~

(b) Tpxsin 20+ qcos26

Py +

(c) Tpxsin 20+ qcos260

Py +

(d) Tpxcos 20+ gsin 26

In question 21, the major principal stress is given
by

ge 21 ¥ AU 3ITd et UR STferehad qe Uicael
BINTT—

Py +Dy
2

(@ #5oy ~po) g’

Py~
2

0 222 o, p) +4q?

Py + Dy
2

() +%\/(py +pe)’ +4q°

Py~
2

@ 2222 o, +p07 +4d?

In question 21, the minor principal stress is given
by

ge 21 ¥ AU aa 9 R 9 = uioae
BT

(a) %—%\/(py +py)” +4q°
) 222 o+ -4
(0 2 ;px —%\/(py —py)” +4q’
@ 22 o, —p ) +4q?
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- ANSWER SBHEET ‘

1. Ans. (@)
2. Ans. (c)
3. Ans. (a)
4. Ans. ()
5. Ans. (a)
6. Ans. (b)
7. Ans. (a)
8. Ans. (c)
9. Ans. (a)
10.  Ans. (c)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ans. (b)
Ans. (b)
Ans. (d)
Ans. (a)
Ans. (b)
Ans. (d)
Ans. (d)
Ans. (a)
Ans. (a)
Ans. (a)
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Yo

Ans. (b)
Ans. (b)
Ans. (a)
Ans. (d)
Ans. (b)
Ans. (a)
Ans. (c)
Ans. (b)
Ans. (b)
Ans. (b)

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.
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#y| |1ES ¢ GATE ¢ PSUs ¢ JTO ¢ IAS ¢ NET

Ans. (a) 41. Ans. ()
Ans. (c) 42. Ans. (d)
Ans. (a) 43. Ans. (d)
Ans. (a) 44. Ans. ()
Ans. (a) 45. Ans. ()
Ans. (a)
Ans. (b)
Ans. (d)
Ans. (b)
Ans. (c)
oaQ
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