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I WZ vcKZy

figky

tKio e  Dci ej cigM Kitj e & hi™ Mizkg bv ng, Zte H e & AYyijvi ga'eZx “HZi
ciieZb NiU, hv e Wi AKii I AIKIZI crieZb NUig] e I AYyijvi ga'Kvi AiS:AYieK ej
chg etjivei“tx jqu Kti| dij ch$ ej mifqibtj e @ ctei Ae vqudii hig|

I 1Z veKZv c™vi_i Ggb GKIU ag hvi Rb™ tKib e Bt 1_IK ch@ efji wuqui dij Gi AKii
el AigZb DFiqiB crieZibi ciPOiK evar t™q Ges chy? ej AcmwiZ nfj ciei AiKvi e AigZb
Idii cvg, thme e #Z 1 1Z vcKZv agie™"gib 2™ itK v 1Z vcK e ZElastic body) eij |
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cW-1
AS: AYieK ej 11 1Z icKZy maiKig KigKiu msAv

DITk"

G cW tkil Aicib

o AS:AVieK ej maitk e L'y 1T 1Z ciiteb,

o AS:AVieK ej 11 1Z cK ag eYby KiiZ cviteb,
0V IZ ieKZy madiK Kigkil msAvijLiZ criteb]

9.1.1 AiStAWieK ej (Intermolecular Forces)

Abyt ¢ vt_i 1zZg Kb hvi gfa” ¢t i by, Y mad¥Fite ie™vgib Ges hv g Ae g vabfite
Ae b KitZ citi, ZiK Abyetj |

cigiyyt ¢ vi_i T12Zg KYv hvi “vasb mEv biB Ges hv g Ae 1q Ae Wb KitZ citi bv IKSz
migibK wagig AskMnY KifZ citi, ZuiK cigibyeij |

AIS:AYieK e : c’v_ AmsL” AYy mgbiq MVZ| Avi G AYwgr Ly AT RigWv Rjo Ae Wb Kii|
dij "W AYy gfa’ AiZ 11z ciigyY dv b ifgiQ] G dukv  vbiK AiS:AvieK b
(Intermolecular Space) eij |

Averi ¢ vi_i AYmgiai gia’ GKIU AIKIY ej AiQ efjB AYwgini gia” AiS:AiYieK vb WKy
mtEN Giv ci™ Ui ntZ 1erQb niq cto bv] G AKKIY ejB AiS:AYieK ej bitg ClilPZ|

ej cloiM tKvb ¢™v_tK cmwiZ KitZ PiBij, AYyijui gia" dkv vb A wr AiS:AiYieK b teto
hig| woDUIbi ZZig mF Abwiti AYyijv cizipgr e ciqM Kii ciei Ae g idii Amii POV
Kii] Avevi ej cigM Kii tKib e &K msKZ KiiZ PBij AYyijui gfa” dkv b A wr
AS:AYieK Tib Kig hvg| oDUtbi ZZig mF Abgwti AYyijv Gewtil ciziwgy ej cigiM Kii|
21 An™ Ae vtb idfi Amii tPOv Kti| Gfite AiSt AwieK etji ¢ vi_1 1 1Z vcKZy afgi
mo nq|

c Vi 1 Ae v:cv_maiYZiZb Ae g e gib, h_v- Kivb, Zij I eigerq]

AZ1aK Zvcgilig evgerq ¢ v_ AigibZ ng| GHIHT mgvb msL'K ab 1 FY Awgb mg ng, ¢ vt _i
G Ae ViK zirerst Ae 1 (Plasma State) etj | GIK ¢ vt _i PZz Ae vl etj]

Kivb ¢ vt i AYyijvi gta” AiS:AvieK ej AZ'S cej| dij Kivb c™vt_i AYytjv “p eUtb
Aiex K] ZB KiVb c™vt_i wbird AKvi I AigZb AvQ] Kivb ¢ v_ “yeKvi, h_v:- CiiUKKii
eV TKjumZ (Crystalline) Ges AIKwmZ (Non-crystalline or amorphous).

tKjwmZ : KiVb ¢™vt_i gta” hLb cigiYygr meb™ Ae g ielvR Kti ZLb ZiK tKjumZ eij |
cigiyytjvmyp eUtbi mit_ migsLj Ae vibieb™ K]

AIKjwmZ: Kivb c™vi_i gia” hLb cigiYymgr Aieb™ Ae vq WK ZLb ZiK AiKjumZ eij |
AIKjuwmZ Ae vg ¢ v_ Kivb WKij I cigyigr Zitji gZ Aieb™ iiq hig|
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Zij c'v_ (Liquid)

Zij c™vt_i Zvegilv Kivb ¢t i 1Piq teik K| AYyijyv Zic T 1K ki3 Mnb Kii mAqYkij
nq|l Ges Zitji vfZi BZ Z wefiRfite tNvividiv Kii| dij, AYzijui gia” AiS:AlYieK ej
“ej nig cto| AYyijv Kivb c™vi_1 byg ibito vib Aiex @K bv| Zie ci Gtii KvQiKuQ
(K] G KiitY Zij ¢ vt i b6 AKvi thB TaghT Agzb AiQ|

eigerq ¢ V_ (Gas)

eigerq ¢ vi_i ZicZgilv Zij c i tPigl telk K] AYytjv Zic t K Zij ¢ vt i 1Pig
Ativ AiaK ki MnY Kii| Aiak giig mAibkij ng| dij AYyijvi gita” Ast AYieK “#Z
AlbK teto hig] AYyijv vabfite PriniK Qiotq cto] G KiitY egerq ¢ vi_i 1hi™o AKii |
AiqZb thB|

9.1.2 AiSt AWieK ej 11 1Z vcK ag

anm, "W AYy gta” AiS:ArYieK ej, F Ges AS:AYieK “#Z, r] F Gi gwb r Gi Dci ibFikij |
AS:AYieK “#Z A_ir r Gi gib hZ Kg nie AiS:AYieK ej ZZ teik ieKlYagr nte] r Gi gib
hZ teik nie AvS:AYieK ej ZZ teik AiKIYagr nie] vFueK Ae vg AIKIY 1 1eKIY etji gib
mgib| aii, G Ae g r=rQ KiVb ¢ vi_i AYyijvmigie vibi méctq 0 bkij| tKbby, r>rynij
AiKIYagr ej AYSK migve vibi 1" K fUtb ibig hig] MiZ RozZvi Rb™ AYY mig'ie vb AiZig
Kii r<r0 Aevtb Pij hide] Avevi r<rontj AKIYagr ej AYWIK mig'e vq biq hig] Gfite
AYyijymig'e vtb (n~Z niZ K]

F ebvg r Gi TJLPT 9-1 WPT T Lvtbv ntjv] G WPT niZ t™Lv hig th, r<rg nij reKl1Yagr ej KIR
Kii]| G t1iT, r Kgtj F eo] r>rg nij ieKlYagr ej KR Kii| GHYIT, r 1KQy# evoij F
eito, Ziici, reiolj FKgtZ K]

< \
\
\
\
O -~ !
ro\\ _________
AN P
Ln SN~el_o-T
IP1t9-1

Avevi PT 9-2 niZ t™Lv hig th, AB Ask tgwigy mij, A w i iZ vcK e 1eKiZi mgibgnzK,
GIU 0iKi m¥| ch ej miitq wbij e @ ciei Ae g idfi hie] e & G agB i 1Z vcKZi|
AIS:AYieK “#Z r-Gi telk nij |F| Kig thiZ K| e @ ctei Ae vq idfi thiZ citi bi|
AZGe ch$ efji GKiU 1bi"6 mgv AiQ hv AiZjg Kitj e @ ciei Ae vq idii Avim bu A wr
I 1Z veK K bv] chi etji G mgviK i 1Z veK migy etj |
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o
| ST

PT t 9-2

9.1.3 1 IZ vcKZy (Elasticity)

tKo e I Dci eBfi t_iK ej ctqM Kitj Gi werfb Astki gia” AdcifiK miY ng Ges e @i

AiKvi ev AigZb ev DFtqiB criezb NiU] G Ae g e I ga'Kvi AiStAWYieK ej ciieZbiK evav

riZ K hii dij ej ctoM eU ntj e ztei Ae g idti hig|

msAv t eBti T 1K ej ctqiMi dij hi™ tKib e & AiKvi ev AigZb ev DFfqi crieZb NfU Ges

ch$ ej miifqibij th atgi cfite e z$ei AKvi I AigZb idii cig ZviK i 1Z vcKZy efj |

K. c¥ i 1Z wcK e z(Perfectly elastic body) t ch$ ej Acmiib Kifj hi™ 1eKZ.e z
mal¥fite 21 ceve g idil Adm, Zie tm e & c¥ i 1Z cK e z(Perfectly elastic
body) efj| eV e tKib e B c¥i 1Z cK bq]

L. bgbig e Z(Plastic body) t th me e ziZ ch$ ej AcmiiY Kitj GivieKZ.Ae 1§ K
ctei Ae vqidii Avim by Zvi™ 1 bgbiq e ZPlastic body) efj | € & G agiK bgbxqZy efj |
el e mol¥ bgbig e zcvlgy hug bv] Avvi ~ v, guli ~jv BZ'w 1K bghig ev 2if5s e z
intmte aiv nq|

M. c¥ pe ZAPerfectly rigid body) t th me e & Dci eBti i 1K th tKib crigiY ej ciqiMi
dij 1 Gf™1 AKii e AIKIZI tKib ciieZY NiU by Zvi™1 c¥ "p e ZPerfectly rigid body)
etj| e fe ¢ pe vl hig bv] KiP, B~iZ BZ'w™ 1K IKQYKQY 1T c¥ “p e znimie
aivhiq|

N. 1 1Z vcK mgv (Elastic limit) t Aigiv Rub, e & Dci ej cigM Kiij Gi AKvi Ges
AIKIZI crieZb nq| ej miiq bt e & v 1Z vcK aigi Rb" cYivq ctei Ae vq vdii
Aiim| ch$? efji gib hZ teikk nq, e & AWKl ev AKKIZi ciieZbl ZZ teik nq| ch$ ej
aiti adi evoiZ WKij Ggb GK Ae v AimhLb e ® Aii v 1Z vcK e I giZv APIY Kii
bv A_ir ch$ ej miiiqibij 1 ctei Ae vqudii AmiZ citi br] KRB, ciZ’Ke  AKii
el AIKIZ. crieZibi GKiU bi™6 migv i1qiQ| e zG wbi" 6 migui gta” \KijB Zv i 1Z vcK
e & b APIY Kii| AKii er AIKIZ. crieZibi G b mgy chd tciQuz e #Z th
cliglY ej ciqM KitZ ng ZiK v 1Z vcK migy etj|
AZGe, eBti T 1K ch$ efji GKiU mie/P gb ch§ e 2 1Z vcK e I b'igq APIY Kii,
etji G miev'P gvbtK v 1Z vcK migv etj|
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0. Amn i (Breaking weight) t 1 1Z vcK mgi chS GKIU e zmal¥ 1 1Z veK K| ch@
ej G mgr AiZpg Kitj e 2 1Z weK _iKie bi] Ar ej AcmiiY Kiijl 1KQyieKiZ.
t 1K hite] ch$ ej gk eioiZ Kij Ggb Ae v Aitm, hLb e & Fvi mn” KifZ by tcti
I0to ev tFi% hite] meitcqlv Kg th Ffii ev IRtbi vuqui dij tKwb e 2Qto ev 1Fi% hig,
ZitK He z Amn fii ev Amn IRb ev Amn e etj|

P.  Amn ciob (Breaking Stress) t tKib GKiU e GKK t{Td{ji Dci chi AmnfiiK Amn
ciob efj |

Amn ej

.. Amn cxob = Tidj

Q. 1 ¥Z vcK KuS (Elastic fatigue) i 1Z vcK migvi gia” tKib e #Z ev Ziti AIbKYY hier
cob cigM Kitj 1Ksev crotbi nm-ejx Kitj e I 1 1Z vcK afgi Aebiz NiU| ZLb
Amnfui Atcqlv Kg fitiB H e Qo ev 1Fi% hite, e 2v Ztil G Ae iK1 1Z vcK Kus
e

mvi-mst9[c

I 1Z veKZy ;v iZ veKzZy ¢t _i GKIU ag hvi Rb™ tKib e zch$ etji wqig Gi AKii ey
AigZb ev DFiqiB ciieZibi ciPoriK evar 17q Ges chi? ej AcmuiZ nij cyei AKvi ev AigZb
idii ¢l

C¥ i 1Z wcK e z ch$ ej AcmiiY Kitj him 1eKZ.e zmel¥fie Zvi™1 ceve vq idii Avm,
Zie tme K c¥i1Z wcKe =ij|

I 1Z vcK mgv t eBii T_IK ch$ efji GKIU mie/P gib chS e zGKWU 1 1Z vcK e I b
AWPIY Kii, efji G mieiP gibtK v 1Z vcK migv eij |

Amn Fui t meicqlv Kg th fitii ev IRtbi wuqvi dij tKib e 2Qto ev tFi% hig, ZHKK He 1
Amn fii etj|
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ctkiEi g§'gb
K. mVK DEtii citk UK (V) 1Py 1" b

1. ch$ ej AcmiiY Kitj hi™ tKib 1eKZ.e zmal¥fiie ceve vq idii Adm, Zite e # 1K
cKizi?
K. bghiq L.c¥p
M. ¥ 1Z vcK N. mgr" K agi|

2. eBtit_iK chi etji GKIU miev'P gb chS e z 1Z wcK e E b'ig APIY Kti, G miev'P
gbtK IK efj?
K. Amn fii L. v 1Z vcK KuS
M. Amn crob N. v 1Z veK migy]

3. medcTlv Kg th fiii ev IRtbi wuqvi dij tKib e 2Qto ev tFi% hig, Z¢K H e 21K
eij?
K. Amn crob L. Amn fui
M. 1Z veK Kus N. AigZb rieKiZ]

L. msifIR ck

1. c_IKIK Ae g IKiZ cite?

2. Kb cv_KZcKii 1KIK?

3. AS: AvYieK ej IK?

4.  AS: AYieK etji AKIY 1 ieKIY KLb ejx cg?

5. c¥iZ wcKe XKiK etj?

6. bgbige 2 c¥ pe XKiKeij?

7. W Z K mg ejiZ K eysh?

8.  Amn fvi ejiZ K e§5h?

9. Amnciob I71Z vcK migi msAvijLy|
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cW-2
ieKiZ, cxob I 0iKi m¥

DTk
G cW tktl Avcib

o lerfb cKui 1leKiZ.eYby KifZ cvifeb,
o terfb cKvi cxob eYbv KifZ criteb,
o OfKi mBU i LIZ | eYby KifZ ciiteb]

9.2.1 1erfb cKui 1eKiZ. I crob

1leKiZ. (Strain) t Aigiv Rub, tKwb 1 1Z vcK e 1 Dci ej cigM Kitj Gi "N, AKvi e
AKIZ, AigZb BZ'w i crieZb NiU| eBti t 1K ej ciqiMi dij fKib e & GKK gilig th
clieZb nq ZviK 1eKiZ.eij |

aii, tKib e 2 Awgvlv = x, ej chi nevi ci gilli =y
. g/li clieZb = x~y

—. . X~
- GKK gvlvi ciieZb A_wr 1eKiZ.= _xx

IeKIZi cKvitf™ : weKiZ.izb cKvi; h_v-

K. "N'-ieKiZ ev Ably N" 1eKIZ. (Longitudinal Strain),
L. AKii-ieKiZ. er KSb ieKiZ. (Shearing Strain) Ges
M. AigZb-ieKIiZ. (Volume Strain)

BN-1eKIZ.t ewn’K ej cigiMi dij hi” tKb e I " INi ciieZb NiU, Zie ZitK AYy N 1eKIZ.
etj| GKK "“iN'i ciieZb fvive &N 1eKiZ crigic Kivnq|

ali, GKIU e L A N =L S o
ej cigiM Gi " iIN'i cliezb =7 |
L N-eKZ = % .................... (9-1)
L
i l
IPT 9-7
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DoniY 1
GKWU Zvtii Aw™ ""N" 9mej ctqM Kivi dij Zvii "N 10m nj| Zvii " N-ieKiZ. KZ nie?
Avgiv Rub,

ek = L
N 1eKiZ. = L

GLitb,
L=2Z¢ii Aw "N =9m
=210 TINT crieZb = (10-9)m = 1m

RN weKwZ.:% ~ 01

L. AKii er KSh-1eKiZ. t ej ciguMi dij hi™ tKib e T AKiii ciieZb NiU, Zie ZiK
AiKvi 1eKiZ.etj | AKii crieZtb mg tKSYK 1eP+Z Gviv AiKvi-ieKiZ. crigic Kiv hig|

B B F C C  gtb Kii, ABCD GKiU eM{qIT

; - ; [PT -9-4], eM{YI{Ti AD Zj
/! /! “phite AWKitby AitQ] Gi BC
/ ] elfii Dci F ciigY ej UkK
!
soi " ~vg/
] J elvel v Kifj B 1e yB' -
/ / 10" §Z Ges C 10 yc 4oz
] / TSI Z ntel
/ /
Y —~
ell 911
1 1
) !
) !
! !
A D
PT : 9.4

dij e @ A’ ¢/ D iotm ciiYZ nte] AZGe t°Lv hig th, ej cigiM e & AKii
ciieZb NfU1Q] Gi bvg AKvi 1eKiZ}

G AKii 1eKiZ. e I tKSYK 1ePyZ viv crigic Kiv ng| gib Kii tKSYK 1ePZ = 6 Ges
0 LyB 1Q|

/ ArtciyK miY
- AKIi ePYZ = 0 == X fery

X ey
CD :y - e"eavb ‘i"Z ....................
~. GLith BB'= cC/ = x Ges cD= yaivng| GLb y=1, nfj, 6 =x
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M. AgZb 1eKiZ. t ej ctqiMi dij him e I AigZibi ciiezb NiU Zie ZiK AigZb 1eKiZ.
etj Ges GKK AigZibi AigZb ciiezb Biiv AigZb 1ieKiZ. crigic Kiv ng|

gib Kii, tKvb GKiU e & Aw™ Aigzb = v
Ges ej ciquiMi dij AgZtbi ciieZb =v

AvgZibi ciieZb
- AIGZDb 1eKIZ. = — 5 < AigZb

ev AigZb 1eKiZ = % .......................... (9-3)
1eKIZ. GKB Riziq ~YU iuki AbgiZ, mgivs Gi GKK Ges gvlv mgiKiY thB|

D wniY 2

GKiU tMijtKi Aw™ AigZb om3: ej ciqM Kivi dij tMijKiU msKieZ ntq 6m3 AigZb cik nq|
M KUT AvgZb 1eKiz. KZ?

Avgiv Rub,

<|<

AgZb 1eKiZ. =

GLvib,

vV =Anr AigZb = 9m3:

v = AigZtbi criezb = (9-6)m3 = 3m3;
- AlgZb 1eKiz. = g = 0.33 (cig)
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ciob (Stress) t eBti 1 1K ej cigiM tKib e & AiKvi ev AKKIZi crieZb NUj 1 1Z veKzZii
Rb* e I fZi GKiU evar vbKvix etji m ng| G efji gib chi efji mgb 1 iecinZ | e &
GKK 19/Tdtj Drch G evarvoKvix etji gibiK crob etj|

gtb K, tKib GKiU ez 19[Tdj = A

Gesch ej =F

Ceope I _F

s CXOb‘T‘ﬂIdj Sl TR (9-4)
D iniY 3

GKIU 25 m? 19Tdj terké tgiUv Zitii Dci 50N ej ciqM Kiv nij Gi AKIZi criezb ng,
e Wi ciotbi gib KZ?
Agiv Rub,
__€ _F

crob Tdj A
GLvib,

F=¢ej =50N

A=19Tdj = 25 m2

50
. =— = -2
.. crob o5 2Nm

crotbi cKvitf™ t crob iZb cKii, h_v:

1. 7N crob (Longitudinal Stress)

2. KSb ciob (Sheering Stress) Ges
3. AigZb crob (Volume Stress)
1

"N crob : “"N" 1eKIiZ. NUrevi Rb™ ciZ GKK {9 Tdiji Dci "N’ eivei chi ejiK N’
crob etj | ani, GKWU 2itii ¢ 1071 1911dj A Ges Gi “"N" eivei ch$ ej F

N
- b N crob = A

2. K3b crob t AKii 1eKiZ. NUvevi Rb” th cxob cigM KitZ nq ZiK AiKvi crob efj| hi”
tKib GKiU e & A 197Tdiji Dci F crigy ~tikbr A_wr KK eivei ej cioqiM Kii AKii
IeKiZ. NUrthv nq Zte

) F
AKvi crob = A

3. AigZb crob : AigZb 1eKiZ. NUievi Rb™ th cxob cigiM Kiv ng ZiK AwgZb crob etj|
gib Kii, GKiU e Z Pviv’K niZ F ciigiy ej Arfjofite ciqM Kii Gi AigZb 1eKiZ.
NUitby ntqtQ] hi™ Ziji tT1dj Ang Zte,

F
AigZb crob = A

crofbi GKK (Unit of Stress)

cxiZ GKK GKK (ArfKxg)
Gg. tK. Gm IbDUb/eMigUri IKfjiMvg IRb/eMigUri
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ciotbi gilv (Dimension of Stress) :
Agiv Rub,

ej
ciob = idj

2
[cxob]:% :P%l} = [ML17-2]

9.2.2 0tKi m¥ (Hooke's law)
1678 Li=a BstiR cv_e” ieW UK ciob 1 1eKiZi gfa” GKIU matK ~vcb Kiib] G maiKiu
0tKi mt bitg ciiiPZ, ibta GFKT mH T eYbr - qv nijy]
m¥ : O 1Z vcK migvi gia” e & crob Gi 1eKiZi mgibgwzK,0
A_r, ciob x 1eKiZ.
el, ciob = agK x 1eKiZ.
ciob

e, leKiZ. — agK

G a'etKi gib e & Dcvvb Ges GKIKi cxiZi Dci wfi Kii| GIK v iZ wcK YW e
i 1Z vcK gibw (Co-efficient of elasticity) e1j | GIK i iZ icK a‘eKE 1 (Elastic Constant) ey
nq|

eL'v: GKiU B iiZi 2l GK ¢S GKIU “p Aejatbi mi_ AWKB| Zvtii Aci citS mshi
(iK IRb Sgvtbv hvg] GB IRtbi crigly AT AT Kii evovij Zvtii N eyx cig (PT 9-6)|
Zii1 G 7N eyx ch etji mgibgwZK| A vrej 1 1Z vcK migv AiZpug Kiitb] 0K t_tK ch?
ej AcmiY Kifj zZviW ctei Ae vq idii hie] ej pgk eioiZ WKij GK mggq Zviw
I 1Z vcK migvi eBti Pij hite] dij ZLb ej AcmiiY Kitjl Zviw ctei Ae g idii thizZ
ciite bi] Ghite ieW OK t-Lib th, v 1Z vcK migui gia” e & W IN'i epx weKiZKvix efji
mgvbgnZK |

LA =
S~
&t
(@]
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o djidj e'envi Kii ch@ i 1 7N eyxi 1L -PT Askb Kitj 9-7 bs iPfTi b'ig GKiU fjL
IPT cvlgr hite] WPET 0 19yt 1K A le ¥ gla” e @ ¢ 1 1Z vctKi bvg APib Kii| Ay
e i1 Z vcK migv ibi k Kii] v iZ veK mgy AiZug Kivi cil fii Picitj Ges fi mivij
Zvill Avi ctei Ae g idii Aimte bi] G Ae g tjL wPTWU BT Gi gZ nie| ZviiZ ~ign 1eKiZ.
OT t iK hite] Gici Avil i Picitj Zviw tKib tKib “vib mi* ntZ Kie| G Ae g tjLiPTW
C i ybt k Kite] Gicil i Picitj vt mi* niZ niZ D e $Z Qo hig| TJLIPET D ni'Q
mnbmigv] D 1> $Z crotbi gibtK Amn ciob et Ges Amn i = Zitii ¢ Qi t1dj x
Amn ciob| GLvib Dtz Kiv ctquRb th, cxob i 1Z vcK migv Afcqlv Kg nijl Zvhi e & Dci
AbK mgq ati iuar Kii Zte tmiqItT e & 1eKiZ. "ugi nq|

mvi-mstg[c

ieKIZ.: eBti 1 1K ej cigM Kitj tKib e & GKK gvlvi th crieZb ng ZviK 1eKiZ.etj |
ciob : e & GKK t91Td}j mj evar vbKvix etji gibtK ciob etj|

GtKi m¥ : OF 12 vcK migvi gfa” e I crob Gi 1eKiZi mgibgnzK |0

ciqRbig mgiKiY

N _£
1. N 1eKIZ. = L
2. K3bieKiz. = tKIYK 1ePyZ = 6
Y
3. AgZbieKiZ. = v
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ctkiEi g§'gb

K. mVK DEfii citk UK Py (\) rb]
1. 1biPi Kb elK'WU mz" ?
K. 1eKizi GKK wbDUb/ngvi2 L. 1eKiZi GKK ibDUb|
M. 1eKiZi tKib GKK tbB. N. 1eKiZi GKK Ry|
2. ciofbi GKK iKibiU?
K. Jm-2 L. Nm-2
M. Nm2 N. Nm
3. 0iKi mF Abgti crob ieKiZi
K. eV vbguzK L. etMi eV bguzK
M. mgibgunzZK N. efMi mgibguwzK |
L. msifIR ck
1. 1eKiZ.ejiZ KK efiq?
2. 1eKiZ.KZ cKvi 1 KKK ?
3. crobejiZ K egig?
4. ciob KZ cKui 11K IK?
5. OtKi mbU ijLi|
MuYiZK ck
1. ej ctoiMi dij GKIU "“IN'i ciieZb ng 4m| Zviwii Aw™ “"N"hi™ 10 mng, Zte Gi TN’
leKiZ. KZ nte?
2. GKW tMjiKi Aw AigZb 25 m3 | ej ciqiM Gi AigZibi criezb ng 1m3 | tMjKwi
AgZb 1eKiz.KZ?
3. GK 100 m2 t9Tdj verké tgilv Zvtii Dci 10N eJ ciqM Kiv ntj Gi AKIZi ciieZb

ng| croibi gib KZ?
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cW-3
i 1Z veKzvi terfb YK I cgmibi AYgiZ

DITK -

G cW tkil Avcib-

o W WZ veKzZvi rerfb | bistKi eV KifZ ciiteb)
o camibi AYgitZi eYbvitiZ ciiteb]

o e IieKiZi Rb" KZ KiRi mgKiY 1jLiZ ciiteb]

9.3.11 1Z vcKZii verfb _YisK (Different modulus of Elasticity)
GiKi mF ntZ Avgiv ciB, 17 1Z vcK migii gia” ciob Ges e I 1eKiZi AbgiZ GKiU ag msL'v| G
ag msL'viK v 1Z veK | YisK efj |

R _ Cxob
Sz ek Yisk = eKZ.

F=mg
iPT 9-8
gvlv : thinZzeKiZi tKib gvlv ToB, mZivs i 1Z vcK _ YistKi gvlv nte crotbi gvlv A_wr
[l vZ veK M¥sK] = p-11-2
lerfb cKvi crotbi Rb" terfb cKii 1eKiZ. 1 verfb cKii 1 1Z veK _YisK AiQ| 1 1Z vcK
. YisK g3Z 1Zb cKui, h_v-
1. Bgs-Gi 1 1Z vcK , YisK (‘Young's modulus of elasticity)

2. AgZibi v 1Z cK | YisK (Volume or Bulk modulus of elasticity)
3. KuVibi ev “pzvi v vZ veK | YisK (Rigidity modulus of elasticity)
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1. Bgs-Gi v 1Z veK _YisK : v 1Z veK migui gia” tKib e & "N ciob 1 "N" 1eKizi AbgiZ
GKiU ag msL'v] G ay msL'viK e & Dcvvibi Bgs-Gi _ YisK efj | GiK 0y' tviv cKik Kiv
nq|

] _ h"N" ciob
AZGe, Bgs-Gi _YisK, Y = N 1eKiZ.
eWLv:LEN, rewmal A ¢ Q" ietké Zitii GKeis tKib “p Aejab niZ Sgiq t°B
[(PT 9.7]] ™ Zviwi bitPi oS 0M' Fi ev F = Mg ej ctgM Kivi diji Gi "N ¢ crigyy
ex ciq, Zte,
_ _ b Nciob /A
Bgs-Gi , YisK, = “N1eKiZ. =g/

_FxL  mgxL _
Al g (9-5)

GLitb, [g = ArfKIxg Z1Y)]
[A=2Z¢ii ¢ Qi 1Tdj = nr?]

hi™ Y :Z—; moxKith, A=1GKK Ges ¢ =L nq, Zfe Y=F nie|
mZivs GKK ¢ 1'Qf i t/Tdjielko tKib Zitii “N' evei th ej cigM Kitj zviwi N
elx An™ “IN'i mgib ng, ZviK Bgs-Gi | YisK efj |
B 0#Zi Bos-Gi _YisK = 2x10M Nm2 ejiz e@iq th, GK eMiglii ¢ 'Q°-Gi
tTdjieiko tKib B~04Zi Zii “N eivei 2 x 1011 N ej cigM Kiv ntj Zviwi N
el Aw~ "INT mgib nie]
Y Gi gilv : thinZzeKiZi tKib g/lv 1B, mZivs Y-Gi gilv Ges ciotbi gvlv GKB]|
A wr[Y]=ML1T-2
Y Gi GKK : Bgs-Gi 1 1Z vcK | YistKi GKK, ibaifc :-

GKK (ibitcT) GKK (AIrfKIxq)
Gg. tK. Gm IbDUb/eMigUri IKfjiMvg IRb/eMigUri

2. AgZibi v 1Z veK ,YisK : e ¥ AigZb crob 1 AigZb 1eKiZi AbgiZ GKiU ag msL'v| G
ay msL'viK e & Devvibi Aigzb |, YisK efj | GiK 0K' @viv cKik Kiv ng

AigZb crob
AZGe, AigZb ,YisK, K = AgqZb 1eKIZ.

eV : vV AigZtbi tKb e I Piir'K niZ F ej ctqM Kii| GB ej cigiMi dij e wi
Agzb v nim cig (IPT 9-5)

- AigZb weKwZ.:%
h™ e wi cioi 11Tdj A ng|
Zte, AigZb crob = F/IA
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my vs AigZb , YisK, K :\'j//—\A/‘ :V/LV :P_\>/
[GLitb P =Pic :% ] e .. (9-6)

Agzb _YistKi gilv 1 GKK Bqis-Gi _ YistKi AY¥ic|

3. KSh ev Kuvb™ ev “pzvi v 1Z veK ,YisK t 1 1Z veK migvi gta” KSh ciob 1 KSb ieKiZi
AbgiZ GKiU ay msL'v] G ag msL'vtK KSb  YisK etj | GiK 0n' Gviv cKik Kiv ng|

5 KSh crob
AZGe, KSb , YisK, M = = ek

ey t A tTd] reikd GKIU AigZiKii e & Dci F ej Aibfigkfite cigM Kivi dij hr

KSb tKWY 0 Ercb ng ... ... oo . .. (PT 9-4)|
. KSh ciob  f/a
Zte, K&b YisK n = KEDIGKIZ. ™ g = v oo woe oo 9-7)

IcZji Kb | YisK 9x1010Nm=2 eJiZ e§iq th, GKIU icZtji NbiKi AKIZ criezb Kii 1
tiWgib e'eZb tKWY Drcb KifZ Gi DcrizZtji GK eMigui 191Tdiji Dci 9x1010N ej
cigM KiiZ nie|

Kb _ YistKi gilv I GKK Bos-Gi , YistKi AYyic|

D wniY 1
0.1 1igWi el velkd Avjwgibgitgi “Zix GKIU NbiKi tKib Ztj 89.67x10° 1bDUb AKii cxob
moKvix ~Gikbr eJ ciqiM Kitj reciZ v i Zitji micty Zjwi 3.05x10°3 iglvi miY NiU|
AiKvi cxob, AiKvi 1ieKiZ. I “pzvi 1 1Z veK |, YisK ibYq Ki‘b|
mgvavbt
5
AKi crob : :% _ 89.67A0
0.1 x0.1

= 89.67 x 107 1bDUb/GUIi2
Avfci9IK m1Y X 3.05%10-3

eeab " #Z "y T~ 01

=3.05 x 102

o AKiT crob
pZim i iZ vcK ,YisK n = NKii 1eKiZ

AKI 1eKiZz. =

_ 89.67x107
3.05 x10-2

= 2.94x1010 {DUb/GUI2

IbDUb/igUvi 2
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9.3.2 cqmibi AbgvZ (Poisson's Ratio)
tKib Zvtii "N elvei e cigM Kifj "N vieKizi mid_ mit_ ok 1ieKiZ. NfU A wr Zvtii e'vm ey
e imia Kig hiq|
iZ ieK mgii gfa” N ieKiZ. | cik 1eKiZi AYgiZ GKiU ay msL'v| ieAibr cqmb G AbgiZ
Aue wi Ktib etj GIK cgmibi AbgiZ ejvng| GiK o Gviv cKik Kiv ng|

) cik 1eKiZ.
. cqmibi AbgvZ ¢ = ~N 1eKiZ
ai, tKvo Zviii Aw™ ""N" LGes e'/m D1 e clquiMi dij hi™ "N epx | Ges e’vimi nim d nq,
Zin}j-
d

ek = L _d
N 1eKiZ. = 3 Ges cik 1eKiz. = D

. ckieKiZ. gD dL
- cqmibi ADRVZ, 6 =~ "ekiz. = L " Dr

W 1eKiZi AbgiZ etj Gi tKib gilv ev GKK fbB]

D iniY 2
GKiU Zvt1 0.01 "N 1eKIZ{Z cik 1eKiZ.0.0024 nij Ziii Dey vtbi camibi AbgiZ ibYq Ki'b|
mgvavb t

- i cik 1eKiZ.
Aigiv Rub, cqmibi AbRIZ 6 =~y axiz

~0.0024

0.01
=0.24

9.3.3 e IieKiZi Rb" malw™Z KIR

(Work done in deforming a body)

tKib e &K 1eKZ KifZ nij Gi Dci eBii T_iK ej cigM Kii \KQYKIR KiiZ nq Ges H KIR
e 1Z iZkBiffc mAZ K| Avevi eBtii ej AcmwiZ nij e @ Zvi AuMi Ae g idii
Arm|

e Tierfb ieKiZ. mg KitZ th K\R mwaZ nq ibiP Zv A jwPhv Kiv nj |
aii, L A~ "N Ges A ¢ "Q 1erkd GKIU Zvi GKIU “p Aejob { 1K Sgvibv AiQ| gib Kii F
ej cigM Kivi dij Gi “"N" d/ crigiY eyx ciq|

- KZ KR dw = Fd/

/
o0 ongly TN exiZ tgil KZ KIR, w = f = T 1)
0
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Bgs-Gi , YisK f_K Avgiv Ruib-
FL
Y,

Glvb, L=2¢ii Aw” TN

A=Zitii ¢ 1O i 19Tdj

0 =1gilU "N eyx
Ges F=ej
YA/
ST e e e e e (9-9)
mgiKiY-1 G F Gi gwb eimiq ciB-
!
w :f YTM d/
0
!
YA
:Tf ldl
0
ol
YA I© }
“Lla2d,
2
_1YA!
T2 L

G criglY KiRB Zifii gfa’ v iZki3 inmite mAZ _Kie]

Zitii AigzZb, v=c 1Qt7i t11TdJ x “N'= AL
GKK AigZibi KZ KiR = GKK AigZtbi v 1Zki3

Abyictite ™ Litbv hig th,

AigZb 1eKiZi Rb" GKK AigZib i 1iZki® ev KZ KiR

E :% x AiIgZb crob x AigZb 1eKiZ |

AKvi 1eKiZi Rb” GKK AigZib 1 1Zki2 el KZ KiR-

E :% x AVKIT crob x AKiT 1eKiZ|

I 1Z vcK2Zy
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Bgs-Gi 1 1Z veK ,YwsK: i 1Z vcK mgvi gfa’ e "N crob I TN ieKiZi AbgiZ GKiU ay
msL'v] G ag msL'iK e & Dci vibi Bgs-Gi | YisK eij|

AigZibi v 1Z veK YK i iZ veK migii gfa® e & AigZb cxob | AigZb ieKiZi AbgiZ
GKiU ay msL'v] G ag msL'iK e & Dcv vibi AvgZibi | YisK etj|

KSh ev KuVb™ er “pZui v vZ veK _YwsK: 1 1Z vcK migui gia” KSh ciob 1 Kb ieKizZi
AbgiZ GKiU ag msL'v] G ag msL'iK KSh | YisK eij|

camibi AbgiZ: v 1Z veK migii gia” cik 1eKiZ. 1 5™N" 1eKiZi AYgiZiK cqmibi AbgiZ etj|

ciqRbig mgiKiY

. F/IA FL mgL
Bgs-G1  YWSKtY=— =— =
q ® 17| .V nre/

FIA _FV
AigZb LYSKEK =00 = Ay
~ o FIA _F
pZi vasKtnz—9 =0

cqmibi AbgiZ : 6 = Ld

D/
I 1Z veK 1 iZki@ (TN 1ieKiZi Rb")
1 YAR2
27L

GKK Aigzib i 1zki3 t

1
E=5 x ciob x leKZ|

ctkiEi g§gb
mVK DEfii citk IUK Py (V) i"b]

1. Bgs-Gi YK tKvbiU ?

FL
K. YZA@

AL
T F/

2. AgZtbi v 1Z veK |, YisK tKibil ?

M. Y:

K. K=PVWVv
Vv
M.K = P
BDibU 9

FA

L. Y= Y,

F/

N. = AL
Pv

L.K = V;
PV
N.K =—
\Y
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3.

=

Mo e

KuVib i v 1Z veK | YisK tKvbilU?

K. n=FAD L. n :F/iA
M. M =F/TA N. n =Z—e
comibi AbgiiZi mgxKiYil tKvbil ?

K. o =||5—(2 L.o =%
M. o =dD—f N. o :Dil_ﬁ
msiqi ck

Bgs-Gi 1 1Z vcK , YisK KitK etj ?

AigZibi 1 1Z veK | YisK KitK etj ?

KSh e Kuvb™ ev “pZii i 1Z vcK , YisK ejiZ K eq ?
cqmibi AbgitZi msAu ijLip|

MaYiZK ck

IcZtji GKIU Ziti 4.51x 106 1bDUb/ig:2 & N" croth ¥ N 1eKIZ. 5x10°5 ntji] 1cZiji
Bgs-Gi 1 1Z veK , YisK ibYq Ki‘b|

3x107 1hDUb/g:2 AigZb ciotb GKIU ¢ it i AigZb 1eKiZ. 1.5x10°4 ntj, ¢ v Wi
AigZibi 1 1Z veK , YisK ibYq Ki'b]

i Zicgilvg 20 eiqgUjig Pici crieZth GKIU e & AwgZibi criezb 0.01% nj| Gi
AigZibi 1 1Z veK ,YisK KZ ?

1 elggUjig Pric = 1.013 x 1010 1bDUb/G:2]

GK igWi "IN GKWU Zvtii evm 0.011g:] Gi “"N" eivei GKiU ej ctqM Kiv €m 0.01x
1073 Ig: mmcg I N 0.1x1072 Ig: eyx cigq] Zvii Dev'vibi camibi AbgiZ 1bYq
Ki‘b|

1x 1070 1g: Ges 2 1g:2 ¢ HQF i 1TdJ Ges 2 1g: “iN'i GKIU myg ZitK 1x 1073
igWi cmwiZ KitZ KviRi crigiY ibYq Ki‘b] Zviwd Dev'vibi Bgs Gi YK, [Y =
1x1011 1bDUb/g:2]
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Bgs-Gi , YisK 1bYq

DTk

G cW tkil Avcib-

o FuYqi cxiZiZ Bgs-Gi , YisK 1bYq KiiZ citeb,

o B WZ ivedii tPiq telk 1 1Z veK-eWL'v KiiZ ciiteb]

9.4.1 Bgs-Gi , YisK ibYq

(Determination of Young's Modulus)
Bgs-Gi , YisK 1bYiqi Rb" cabZ “W cxiZ AiQ|
1. Tubqii cxiZ (\Vernier Method)

2. muji cxiZ (Searle's Method)

1. Fubqvi cxiZ (\Vernier Method)

Agiv Rub,
FIA  FxL mgxL
UL~ A<l mrx/
i1 chi e]
Zti1 gpeis Syith Fi,
ArfKlxg ZiY,
Zutii Aw TN
2t BN ey,
w2 = Ziii ¢ Qi 191d],
Ziti1 evmia,

Bgs-Gi ,YisK Y=
GLvib,

= » ~r-e3m

<

i,

C

, 1

et

)

iPT 9-9 (K) iP

BDibU 9

A

£ 9-9 (L)

ci_1eAib
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hiSi eYbv : th ¢ vi_1 Bgs-Gi | YisK ibYq KifZ nfe tm c™vt_i "Zixmgg-""N" I mge'vimi ~W
Zvi AB 1 CD GKIU “p Aejob t K Sjitbr K (PT 9-9 K)| AB cixflvab I D mnigkK
Zvi| cD-Gi mit_ cab t7j 05’ Ges AB-Gi mit_ Fubgyi T 0V0 Ggbfite AUKitbr K thb
fubqvi T g gF T dJi Mv felq evanxbfite DWibigy KitZ citi] AB I CD Zti GKWU Kii OK
Jitbr AQ| Wb Wb Kti ivlvi Rb™ €D Zdtii (iK GKIU IRb Ges AB Zvtii 0iK1 GKIU i i
IRb Syvibv nq|

Kih cxiZ

L woYq : wigWi T dji mnth” cixflvarb Zviii Sgb vey yniZ fubqyi T dji kb "W chS tgic
Aw™ "N LwbYq Kiv ng|

ribYq : @R mnvth” cixqvaxb Zviii verfb vibi evm ciigic Kivng| Gfite c@il cw thay
ng| Gevi cW_ 1ijvi Mo tei Kii Mo e'ymibYq Kiv ng| G Mo e'vimi AtaKB nijvevmiar.
Amnfvi wbYq : Zutii ¢ QT 11Tdj 1bYqg Kii | Zvtii ¢ Q871 t91TdJiK Zvtii Amn-ciob
"iq .Y Kitj Amn-fi cilqr hite] G Amnfitii AfaK ev Zvil Kg fii AB Ziti Puctq cixqlvi
KR mgvav Kiv ng| Gi dij Zviwl v 1Z vcK migvi gfa™ K]

fii 1 N eyx bYg t c_tg gF f§ I Fubqui T dji cW ibB] Gici AB Ziti Aa iKijwg
IRtbi fui PiciB Ges cab t g I Fubqui T ¢Ji cV ibig “"N-eyx wbYq Kii| GFite cici
KigKevi Aa iKijiMig Kii fui epx Kii “"N'-eyx ibYq Kii | AZ:ci GKiU GKIU Kti AaiKijivg
fui bugtq ctei bg cab 1 Fubqui 1 dji cW thlqung| Gici cizil fitii Rb" G "W civi
Mo f_IK Ziii ““N-eyx fei Kii

fLIPT AsKb : X AY eivei Fi m Ges Y AY eivei “N-ejx ¢ ibfq tjLIPT AsKb Kitj gf
ie> Mgt GKIU mijtilv cvlqr hife (PT 9-10 (L)| tjLPETi Dci GKIU 1 yP niZ X 1 Y-
Alqli Dci ja tUtb ¢ Ges m Gi gib 1bYq]

djidj t mgiKiy Y:m% G m,Lglr Gi gib emiq Y Gi gib hYq Kii Kii
Tr

D wniY 2

1 eMig:g: cKi'Q™ welkd GKiU Zvti 20 wKijwgUi Fi Sty Ae v Ziii "N 600 tmig: nq|
il miitq wbij Zvili “"N° 599.5 tmig: nqg ev 0-5 tmig: ciigic msK@Z nq| Zviii Bgs-Gi
IiZ veK , YiskK enni Ki|

9.4.2 B (Z lvevtii tPig ferk 1 1Z veK
(Steel is more Elastic than Rubber)
gtb Kii, GKiU B™GZ I ivevi DFq Zutii N' L Ges ¢ #'Qt7i 11Tdj A] Zvi “Wi GK o8
GKWU “p e ¥ AWUIKig Aci ciiS ej F ciqM Kiv ng] GIZ GI™1 "N ejx h_yuig /s I 4r
nijvl

FIA _ FL

AZGe, B Z1 Bgs-GI _YISK Yg == == oo oot oot ees e e e e 1
i a ® s lsIL Als @)
FIA _FL
ivetii Bas-Gi =t 2
Ges ivertii Bgs-Gi ,YisK Yr WL Al )
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mogxKiY (1) 1K (2) Gviv M Kf1 ciB -

N

Ys  FL
XFL :75

Yr T Als
IKSZveriit "N epx fr> B (iZi N epx Us
AZGe Ys>Yr

Augiv Rub, th ¢t _i v 1Z veK | YisK feik tm ¢™v_ teik 1 vZ veK, A wr B WiZ ivevi Atclv
terk i 1Z icK|

IiZ ek |, YisK

Zuj Ky
e Bgs-, YisK “p2v ,YisK Aigzb YK | cqmibi AYgiZ
(Nm-2) (Nm-2) (Nm-2) o

A'jygibarg 7 x1010 2.5x1010 7.5 x1010 0.34
Zigy 12.3 x1010 4.2x1010 13.1 x1010 0.33
g (2i1) 2.2 x1010 5.1x1010 9.6 x1010 0.26
B vz 8.9x1010 16 x1010 0.28
ifcy 2.8x1010 10.9 x1010 0.37
ciib 7.8 x1010 0.2 x1010

cii” 2.6 x1010
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ctkiEi g§'gb
K. mVK DEtii citk WK Py (V) rb]
1. wbiPi tKvb c v U terk 1 vZ veK ?

K. ivevi L. fpwny
M. B WZ N. Avjwgibaig
L. msifIR ck

1. Bgs-Gi , YK ibYigi Rb" e’elZ "W cxiZi big ijLip
2. B WZ ivedii tPiq telk 1 1Z vcK, WLV Ki'b|

1IPbigK ck

1. AS:AVieK e eJiZ 1K efBb? G etji cKiZ. tKghb? G eiji cKiZ t_iK i"iZ icKzy,
iiZ veK mgy 1 0iKi mb ey Ki'b|

lerfb cKvi vieKizi bvg ijLip 1 ey Ki'b|

lerfb cKvi cxotbi big igLiy I e'WL'v Ki*b]

0tKi mbU ey Ki'b|

iZ icKzi verfb | YistKi msAv ij L]

e I1eKiZi Rb" maiw™Z KviRi iwkgvjvibYq Ki‘b Ges G 1_iK cg¥ Ki'b, 1 iZki® =

© g bk w

1
5 X crob x 1IeKiZ

7. Bgs-Gi YK ibYigi fubqvi cxiZiU eYbv Ki*b
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