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s,tme-':c_hinﬂ foree would. be 3'|U:EF1._ s M

by the oOorea of trhapezium ABCD. s
= It s odso vodid for bod -t Lnear
 (elostic) amd A non . Lineon
(non . elastic) ports of At Joreg e L —
__________ extension groph. Iy hasextension. .
cccuns  Lhom C &G, #uis wonk T
done  wouldd " be Hae orea of . DGR s
___ EvrLectricAL PROPERTIES
oo Oz SoLIDS - e L

The fundmmentqi electrical . .. |

— property op o solid  is  its ooty o ..
_dr epntiet  éleetiie euwspit ol e o
Some maternods are ..300;:1.._.______. oy

__conductors e.q metals  with conductivity .
- of e onder  of o' (JL.m‘)_', B i

exounple  ihon edc. P TR SN



_ low conductivities of the m_d.ﬂ.h.._oj,_..._.__
. 16° ko 18™ (n.my'. These ore _called

_insulatonrs ¢.qg, wood, cdiamond. _etc .
Some mokenals have s

—— .intenmediate  conductivities oﬂ, ha
—— onden  of  16° to 167 (a.mY. Thwe

—oae  called semi-condurctors. O m—n—
— silicon | 3e.a_mouruum o e e

ENERGYy BAaNDs IN SoLios

A The concepl of  energyl
SR bla.h,d& is very MEJLLLE. B A s
dijperentioting | dhe | electrical
. phopenrties of conductoas , insulotors

A aund”  osemi__conductons. o : .
T Elections of on _isolated
R sﬂstem are  bound. to dhe nyeflews o

—. Ond. Qe m«JZ,j haue dljciﬂ.ite...&n.ﬂh,aﬂ_ .
— Llevels. Whon a Large number oae S
e a,tmn5 ore b,h.Dleh.'L close _to e S8
.~ one another to Form  a solid ; each_
——— enengy Revel  splits into. IN_sub_levels
e {LLH..ULEA_ Ut c-.r_toﬂ. aﬁ' forces.  exeated.
. otver. afoms in dhe &oﬂJd) __Luh_:c,h. haN

amﬁ'.n-p to jo.h.m bar.d . Eadt__._mb._jﬁ.nup_..h



— - of energy levels is colled. . _ .

S ENERGY BAND. e s
onpDucTION BAND

| It is occupied by jm.a&.__wm
eiect/\cha It moy be eithern empty
on pa.n.ttﬁ.ﬂj j.iﬂleal. with . cdecthons..
 _ In thus band, electhrons. rrw*t.ﬂ’._ju.eeﬂﬁ_*__
. ond conduct electric cawwnwent .
. "hkrough _solids. That s mkﬁ__décthom____
——occupying i thin  bond _ove  Known
o conductive electaons ..oa jhe.ﬁ'....ﬁ_;.. e I,
__ _electanns . The, band vabove ~the ..

. vodence  bond s coled . .
CoNDuUCTION BAND. iy S Mo, Ay |

Veartence EBAND S = SV, U AU 5
Sy 1 - The electrons _in Ao

_ ouktermost _ chatl cg ou oatom__anx
 colled valence electaons  and Alae

: eru.)v%._ baundl mccu.,ptﬁa'mj R - O |
. electaons _ is known. oA _ \
VALENCE BAND. oo

R ST | ™Moy be.. eithea

. wmpﬁete_ﬂ,j jﬁiec{ e paA.taﬂ.j_chEd__

e ——




_..____bﬂ " edectAons and cant  never be
e —.empty. VMolence band is below .
1he conduction band. e o B b=

_____ . ForBIDDEN BAND e ey
- The enmgy gap. between
dhe  vodence band oud condwction
—— bond s called FoRBIDDEN  BAND.
. This bond cdoes not cuniain.._..j_n,e,e___.- oy
. electaons . The bond  below -lhe

. volence boand one normally UL |

S cumpﬂ.ate_ﬂj j‘.‘ﬂ.ﬁi’.d ond ! cplay no.
— part in ke o conduction PROCLSS ... o
_ A NCLASSIFICATION OF SoLips
—— - ON _Tue Basis OF °
g v ErLecTtricar CoNDULCTIVITY

On W bl efe. - "
—— electnical conductivity, colids are |
_—— mg'bqed into  dhaee Wypes given ax o
—(y Cornductors e
— iy Insulotoas L = e M

. lity Semi _ conductons B RS .

e CONDUCTORS e | A Y



Conductors art thase moderials _ 35
which haue faee electrens. —fON. .__%,_I
electrical  conduction . U S N S | .
_ In Cconductors , volence bond
 angd conduction band ovedlap each .
- other- Electhions can  eosily move . .
- from calence +p conduction band -
os  Shpwrn i juam PETTYRVNTI N =

— Conduction L T S == RN
Bord

i T Ty Y o T T A e

B ) B YEL i B N - S

=, Bond T e S T o s

Ene.h.aﬂ Levrel ..d.ia.ﬁ U o, S .

INSULATORS s il W e
Insulators ane_those materiols

e which . volence electrons QAL

bound. verny tightly o -l akoms.

B _ insulodor has -

@) om empty conduction band (no. }ﬁtms)
e DY e j_mﬂ.il__ volence band .

oy a faxrgr ensrgy 9gap leetween lham

. os - Shown N Jf.tg,u)u:, i




Empty condouetion

Foabiolden

Full volence

e Em% fured diogram ..

SeEmi_CONDUCTORS

A se_coriducton FERL
matesiol | is one whose electrical
properties, ke in  between #hose
of insulatonrs ond conductors

In texms of _eILbL%'_b{D’LdA, i

— semi_ conduclors  can  be duatined
as  those. moterialsy whichh ok

Xoom  temperotint howe . 2 s

______ ey Pcla:bia..ﬂﬂﬁ jtt'ﬂié’_d conduction band
| ity portiodly illed valence. band . -

dily a ey AN OW Jtonbiidﬂn_..uw_ﬁ,nj_._._. .

R - e onden of leV ) between

____ condwction boand and “Yuvolence borno



- ob Shoowrl.  in jlﬂu.h.ﬂ_ . =

N '[.nnd.::\..tiio"'- o ) e~

. \ l e e B

f Fonbiddan I Bl 3

e o oundl B L 2= o
ol Volence . 4
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o Eru_)\,% fovel dAGLgMJﬂ it

___INOTE T K 2 LN

Semi_condiictors “in pune . foAm o

oxel | insullatons. e Bt

INTRINSIC SEMI_CONDUCTOR
A semi ,mnd.uc:t.o B e
—pure form i« called intninsic . semi_conductor.
. For exampte , silicon, Wmmﬂm___&tﬁ-. R,
EXTRINSIC SEMI_CONDUCTOR
| = | A semi_conductor in
impwe e un _natusal j_oun____is.__ca.ﬁﬁad_'_
. extrinaic  semi_conductoxr. SLLC.h.-JﬂPﬂ_._.._L-__._,_
— ap  Sem _conducton - is obtm'ned_.bj.'_______
ke addlution of some 'impmtj

i




DOPING s o i

_____ 2 A pAOCess T () W O SRR )
__ Smof number of otoms of some. . .. Sopee
 _oarn element one oadded s
____impuwaity in e aokio of B A O s ot
=t is called doping. o R

Silicon (S$iy oatoms hos ..
our. ualence electrons. Eadh okom . .

choaes o uolence electaon with -

ensh, {}Jc its JLOt.U‘L.- nei 3hbc~ua_s__._.]"h.3.._,_.__ g

_ Shaoaing. of electaons between ...i:wc__"_;..__ll

- akoms . 3iu-e:> bin.din.ﬂ d:c.a_ce- lbetween . _

- ___ﬁ

S = i

= Thury dhe nejﬂhbﬂul.inﬂ OO, o e

NI covolent bonds by shoning ... -
ﬁou,a_ electrons © witv eoach oHaien

on  Showrne  in jiﬂuu_- e i e [V



HoOLE . .
B INhen o bond is bioken
. and  electraon  becomes J(h..tt"‘- ound.

- uncency  of electrons is produmced .
_in e covalent bord. Thus vocant
~ . place is called o hole.. . 3 =
s A hole Aephesents dhe .
__ Obsence of ne-ﬂa.timﬂ Cha-&.ﬁt Oowmd . &
__has atkraction fon electron. The e
..... hole haxn positive d«.cu\_ﬂ_e, e_cyu.ai BV
4D mﬁaﬁ;m. Charge aj: electhon ~yYX\
— I maﬂmﬁu.d.ﬂ_ (s @ i ool
Twepes' OfF ExrrinsIC -
= SeEmi_ConovcTor
S There are +two hjpe,s ot . -
g extrinsic . semi_conduhictons.
N Y rL._~lept'. semi . conduicton D
—2- p-Ype gemi_ conocton - Ae

. _ N_ TvPE Semi_conpbucTOorR.

— INbhen j‘E"'U 1mpmt3_._.“ A e
__akoms Jcmm onL eﬂﬂmﬂt Les__in_

__dhae j:'fﬂ‘" gro up are ﬂdﬁl.o_d._lm_pm__._
— semi_conductorn materials, dhun _now Ly




fonmed substance hoxs excess af
—— - free electrons , colled N..'b'.jpe,_ el

o cemi_ Conouctons. et il
ExPLANATION PO THITI —
o An  oltom o oAasenic (Bsy. .

. - il.ifl.{:imnh.vj (5b)  conteodns Jc,'ur?_....--.._. g 0 o]

vodence electaons (i.e pontawvelent .
_ _ond  Gewmanium (Ge) ox  Silicon LB s
Catom  contodns Jour electrons. _in.... . .- _.__|

B Tt c}u.tm most  shefl. pode e b ey M
- Ij‘ we. odd an  otom. G:f _
A S o tmpwtj 8 S e

n_{ﬂpe Aystall [ s Jormed . S -

The foun volence electrons. |
e O As ofLom form covalent bonds . . ___.!
_ withh e four heighbowning . Si okoms.
Tihe 3"'3‘“‘- valence. ellectaon of donoa.. . .
s odom - is free i Hae c,hﬂstai e

os showrn.  in d’.;auh-’?- e gy ot e il

s e == i




P.TvPE Semi_convuctor.
INhen few impunity _odoms.

- from  an element  Lies in He f-h;hci
ghoup one  oolded in pure_semi_.

conductorn materniol , Hion Ny
jtoh.me.cl swbostance lhaxr ctajniciewoj_. ..

of  Jhee electrons , called .

P_ bjpe. Semi-conouctor.
EXPLANATION " '

An.  alom of aﬂummum

(Taivadent . element ) has  Honae valenge
electrons in Mo ocutes most! Shedd
Ij" we | ladd Gibm_cH_ i

aluminium | (ALY in silicon_ ¢Siy an

—_———

nmpm%j..,_..p_-l.ﬂpﬁ ystal is _goamed
Such type of mpuwuty is calleod
accepton. The olwminium _atom __lhea

%Mhta.?z_ of 4 electhon in -making
dhe covollent bond wibh . Siliceon.

Three  valence electaons. . aﬁ:_almmm__
£oAm covolent. borid with  Haiaag B 10 )
mahbuwdm_g atoms of Sidicen , wihle
MR missing  electhon i dhe
Covolanl bond wide Hae :f.ou.a.lh.

Mghbmﬂ Stootorn called o hole

S —

T e




0S5 Shown in j.iﬁu.!-...e.,]'u oduwmirium
okom is colled on accepten. okom... ..

 Figcrricear ConbucTion By

ELecTRONS AND Hores InN_ .
ScoLios A N\

__ oxe. vaolence electhons os _shown  in

—— ;f".ﬁm' Trhne electrons oae _bound

by covolent bonds. e b B g

Let a  covndenl bond breaks olf

S
e o s 4

e

e _ Lonsidun o semi_Conduicton
——caystoll  (Si). The cncles Aepresent Mt
____positive jons of Si oatoms ond dgts

—_aoom  temperaturs ond o electaon_. 3



- o ——— e e

. hole poairn is created.Bod e elections.
__—ond. holes move in  Hie S.Emi_taxud.ufi:oh_l_.

y ....._CJLﬂ‘s.t.CLL as  explained. below. _ .
e Consider o Aow of Si_otoms .
—In erystal and o hole is present
—_inn e volence <hell "'E otom A._
——fs hole . is. 4 Adepiciency .op electaon.
__The hole har a positive charoe 06 . .. .
___shown in Fg @y . T oatbaacts ol
-__elﬁ_ctmn-._..:fmm- a nﬂﬁhbow&mﬂ. _aitom
say B - Thir creotes a hole ot B

e ond a hotle (positive dmm.g_a).,m.tu_B__mﬂ_
_attaacts om electiom j,mm...ll_..“_

_____ as  Shown | | in figure (by. This _creales
_ o Vhole ok C and o pcs:t::we._chm.,}c__
—_appears ot € which ottaacts_on
__e.iec.'f:LaH Jta.c:m D ay shown _in

—— figure (c). Thon Creates a hole. .
—al” D ound o positive CM)L-QX_ appeors ot D

as shown In j“'ﬂ (dy.

TR A Do o a0 aO.

 ole, v
Sl 1+ c.o.T @ <O. - .

- 20. 0O, O

ay Lb) Lc.) d)

LA




—— e e ———— e R iy e e

___cuwnvenl add wp h:ﬂe,#m {:o..._.giu_'e..,...__..
e cukaendt L.

_ . Surper ConpbucTors Ny g
T A  conductonrn widh_almost .
e EBAD  ARSiStONcE. B coalled super. . oo wu2
_____conduwctoA . i PRI

Such.  phenomenon in which

__substonces oaar made o jr_ow e T S

__super conductors s called . _ b
.. Slpi., Cm«m,cﬁt}itg ; S @ O, PRSE
e A . supern conduclon | dbses”its

___nesistance . ot u-%ﬂ low temperatvre
___ond  nAsn e.ru.uj«:j is clissi pa.,t.«?_d...___.ﬂ__. T P
__CRITIC.AL TEMPERATURE .

- The temperoture ot which .
___dhae  Aesistonce on resistivtty o T
o conductor becomes zeao is .c_a.f.i"'.ad
_cutical temperature . It is cenoleo
__._bj T. on . O,
—— Figune shows e Aesistivity_ it
——temperature oraph . dIn Hee fiquAre , .
____ak o _ceatain tamperature , Hae .
_ vodua of resistivity ¢ {.aﬂs__..'tu_zed..u_.a_____




- - T = #\ .
g . . e
E
= S A s i o !
I g
S
'T" P
I
v
1 _ Spsiaa TV
T .'
. Y . s
—_————— - 0 TL ; _— -
R ! TEMPERATURE — e

L T finst supex. eonductor, was ... ... .|

__ cdiacovered bﬂ Kmoaenalingh OAnes _in. [ |
4944 whan it wos  obseaued.  Haad g _i
_electrical  Aesistance ag e —

p—— 1, T A..E,du.cad below 4.2 K. N _!
Some othar metals such o |

_____ olwminium (To=148KY, tin (T,=372K) __
___oand lead (T=T-2K) also becsme |

—.super conductors ot veny Lew . S
{:ernpmm. e Tty IO |
5 In 4986, some new ceramic
—substances . ghww swper_conductivity., .

—_even at high tempeiature oi 425K
Phnj_. Yoo. Lian’s Lee duscovered #at

. complex u.js-ta_ﬂﬁima stancture  known




—y W i —— ——-a — e

as Yg‘tth.ium boriwm  Copper _oxide . .
(YBoa, Cuy. O becama  super._ conduiclor

....... _ ok 463 K on _440°C. il Bt e
__ HigH TeMPERATURE 1= A0

= Super CONDUCTORS.
smu Those  substonces _which

e SRS super condulctivity .ot _TTK
____ &y obove, are called Pu_ﬂ,h B=" V(o7 SO
e 0turr Super conductoas.
. APPLICATIONS ST SO P
—Super conductors have many Yo\
—— technological applications. Such as S
7 Sy Y0 maﬂne.tic-, ALlsorwan ce ima.?imﬁ_(nﬂﬁl_‘).__ul
— (i) - mognetic © levitation trouns
gy smoll_ _electhic motoAs

L = —

. s :’.M-L compuken c,!n_ips.

 MAGNETIC PROPERTIES DF SovLips.
=y  The j.ael.d_ of o .hmﬂ BEidikar - -

_mn.ﬂne.t. s ke dhe j‘,teLd.. pmdu.ced_bﬂ ]
__.Qomﬂ solenopid comying curnrent amd  Hae
__:-E;c.Lal 0—5‘_ shoal bo mm_jrui_ ..hﬁ&.ﬂ.mhl-t.__”__i

ot oﬁ a _Sin.?i’.e, Eé-np o ghown. in j:'ﬂ’wu"*
N (V'3 5.imi{lMEUJ between ._j_fe,i’.d«s_.,___.._h._,

___produced h.y m:-.;jn_uts ond . _cusrents _wooA



~_ ©) Shoat Bo U N . 3_!@1. d.? Mmatuuhm&:rfﬁ-:; ﬂ'*“_. _

e Pmpased 3 AMPERE .

s The n’\.ﬂ.ﬂﬂ.ﬂ‘_;t'lﬂm produced bﬂ &lecth.nns
_____within. an _atom can anise aom two

. e  nuclews  behaves Like on _atomic sized

e Mg netic j.r‘ei.ol- Tnus position..._. is siriloa,

i thse :)c_;'e,JLi. produ ced bﬂ the  cuarenl-
e Roop  a» Shown  in j_eg BN | ot eiits o e
S Each  electron possesses. A sphas,

___that = also 3&!\2}»0111& o rvmﬂn.e‘hcl-._j_.eid._:__..,m_



_Thae nret m_mjmte'c; j.lM Pmcluced__by__..___ X
_ _electaons . within an oatom s cdue dn  tes

___ tombined j:.eid created. by {hosh. onbibal .
ond spin  motions. Since thore OAL ... ———
___number . of. electaons in. oo odom., dhen. -

__cwonents On spins Mmay be so.. P.EQ.CJE.C(CM{;:_,_

__concel e m_a.ﬁmi:fc. e:H_ects mui.u.a.ﬂﬂj_,m,_ ..... i
_'__E.'i:.b\.ﬂnﬂ Hien -the e.foce:::ts of eoach__other. Bwn_
. ockom  in which dhae il seaadtoml

-,__m—ﬂ-ju..{:tfﬂ. ju'e,ﬂd_, behaves Lke a.  Tny
—— magnat .omd s colled o . MAGNET. .
__piporLt. Thun  Hae sSOurnte ﬁ_,_f@ﬂ,ﬁuﬂsm____%
oﬁ o .otom B uia | electron.. o
PARAMABGNETIC SUBSTANCES .
AWV D e substances in. wihui ch I,
_____[‘(\,ﬂ-gm.ziic_ j.ue.ids : pmdu.ced bj_._eﬁ.bLta_L,_E:,m
_ Spin motions ag eflecthions &Lupp&td.__,ea.c'h_,_.__
 othaa anel e ofom behowes L Pike Hny .
. magned 0L colled PARAMAGNETIC
sussTANCES . For example , oluminium.,

_ plakinum etc. iR S e
. DIAMAGRNETIC SUBSTANCES . - ot AL

L e substonces in . which
,‘__m.j..u,tl‘c:.._ j_{gﬂ_d.s.. produced bg_mhltai_gl___
—_spin. _muobions. _Crg_ electaons _in__om otom




...... . odd up to zero are called
 DIAMAGNETIC SuBsTANCEs. For example,

____ _Copper, antimony , bismulin. ete. .o e
 FERROMAGNETIC SuesTanCES .
. The cubstonces i whuch. Hae

__okoms C.D..ape.a..ai.t with egclhh oder in.
sudh o way as to show o strong el

_— _ma_ﬂn..n.tic-” eﬁect ok calbed .. .. .
 FERROMAGNETIC SuesTAncEs. Foa exomple,
g I Co, Ni, Chromium duioxide ouwmd Alcino,

. _steel eft. B (i
_ _bomhainNs BRI
e S A jcmcmgnetft swostence has
o saoadll ALgions colled DomAINS. A

 Ldomoun | Contadns 10" t©o 40° atoms.

 Nithinn each. domuoaan -l mgn,g_i:ic__ j.le_LoLs =

o afl dre spining electaons one panallal
o  one onoter . Each domain behaves

osr oo smafl m.a.ﬂn.e.t with, s _own . . -

 SorT MAGNETIC MATERIAL =

el R _Iron is o soft magratic
_ moteriol . Its domains aaL  eowily  oniented
e opplying  on exteanad  magnetic ,j.reﬂ.aL_
__ond oo Atvon 1o GMS‘-M. position____



___when dha j_ie,ﬂ.i s Aemwuved. EEC
., lNlrx.e_n_ ihon & placed in_on_ exteanal _
-_.__.._m.o_xjne-l:ic j‘.leﬂd ar  those of o _solenoid, the
— .. domadns = Lne up porallal to__externol
________ moagnetic jcidd ong. dhe . wohole =S
— . moteual  becomes mognetized. "

et The combination of o ..E.cLEﬂoi.s;{_*ale.d_.__.

—__inon makes a pome.\j:t.d, megnet ond s
colled eﬂ.ect_&Qma_ﬂne.t. Nhen...j_@m.omaﬂe._ _.

. tic matenials oxe heated s Aoy

.be.ain, to Qgse dhair onderliness due +o
o increoned Hoamoel wmotion.
~ _ HARD NMAGNETIC MATERIAL
e Steel s o haxd magnetic
___matenval, Its domains ort nst eanilly

e Oxientes on appﬂ.jin_g extexmad. . .. - |
S _m,ﬁne.ticl. j.ieﬂ.d- Domains in  steel com

——be  QLned up by a URAy st.k_-ov&ﬂ.____.__,____
_ _extexnol j_,e,l,a[ , bul once ohdented. .
— hetodn.  Hhe W position- Thuw steel mgokes

e R 3rmd pormonent mﬂne_‘h., S bt B



The j:ﬂ,l..u. dﬂnsity
versus  dhe d‘i;f'f%m£
valuts of ma-ﬂn.ﬂ.'l':iziy«_a |
_ cuanend of 4he Solenoid )
is plotted by a CRO

. oA Shown  in jlﬂm el o

Mainn PprTS OrF HysTERLISIS L VYCLE

i_. HYSTERESIS : - 19 S
The maﬁneﬁsm Lajs behund. . the

nw..gnetisin.ﬂ current . This ph.e.nnmman._. NTT—
_ _known  as  hysteasis. IR s © i M
. - Considar, a Jemomagnatic. substonce. .
(irony is  placed in an af_tea.m:bn.rj cuwnant
_swflenpid. Initially | when cwarend is 'z.E-w+ and_ ..
_inon . I8 uﬂ_m.a_ﬂnetizéd - Tha
_pontion OR of Hhr curve s
_ebtained. wlhen HAra mauﬂmﬁz.ix_xﬂ
_amrent I b Inceaded  ound
AR v the pottion whan

o) Hﬂsm;sis Lowp. 4
bt
3 SnTvREnTIDN . DR <R

_ fhae Mﬂu:tlc Jcaux ole_nsnbj-__ﬁ.. “ .
L neaeouns —;me zeéaro ok Aeachen O

maximum value . AL Wuns d.'&.?e “lhe. ma.tEM.a.f



is  soud to be mognetically sotureated.

3. RemmaANENCE OR RETANTIVITY

Whaen e curent s Aeduced

to zeao, the material st remcins |
sta,onxal,bj ry\_g;ﬁnrf:l'z.ed Arpresented. by __|
Pollﬂi R on dha CE. o R
- 4. COERCIVITY . e
- To ﬂmﬂmﬂsan_g e ﬂlﬁiﬂhda..ﬂ,.-..m

Ao TYLﬂ-ﬂ"-.LiJSVUj CuM_eni is Aewversed ond
ncreased to  Aeduce e ﬂmgn&ﬁzaﬁan.bm_
zero . Thir» is  known ; abyiloedcive cwnent
Aep,s.esen:ted_ bj C e Ahe curve. The
Coencivity | laf = steel i more. thon Aol
of ' lnon.  ax more curerd is. needed
to Gf.e.m_&smf.‘t“se t. a» shown in Jaaau}u.t

Once -1Iu mateniol s

magretized, it magneti_ BT

i b

zaldon . Cuire nNevea.
posses  thio ugh [N
au‘gini Instead , it forms
the closed  Levp ABCDCA
which  in calle d
kﬁsfe-u-z,sis Loop.




5. Area Or fTues Looe
= Rreon  of the Levp is e
measure  of -he  Energy neeoled to
_mm,tize Qe d.g.m_f)_ﬂmh‘ze each a:jc_;t__e,
Thin s dha erunny  feguired to  do
work G‘u{jmiﬁﬂi, Tduno i j’.)L.f:‘.ﬁDM_ o4
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17.1. Dfsrmgursh " between c!}'staﬂfne amnrphaus

polymeric solids?

Crystalline solids are those which have periodic arrangement of molecules
/ aloms or ions. in three dimensions. called lattice. The amorphous selids
are those. which do not have particular structure of molecules atoms or
ions. Or there is no regular arrangement of.atoms/molecules in these

substances.

Define stress, and. strain. What are their SI units?
Differentiate between tensile, compressive and shear

modes of stress and strain?

.+ Stress is defined by the following relation

force
Arca

Stress =

1

1

ey W R T o S—

17.3.

lts units are Nm™ " or Pa. The strain i= fractional change in the }:.nl'ih area .
or volume of a substance due to stress applied on it. It is a number with

A . ; :
= change in length per unit length,

out any units. Tensile strain = 7
. AN ' : e
Compressive strain = =7 change in volume per unit value.

shearing strain = tan 0

Define modulus of elasticity. Show that the unils of

modulus of elasticity and siress are the same. Also
discuss its three kinds? ‘

Ans. The ratio of stress over strain is called “modulus of elasticity™ Its units are
Nm™

| : . - . .. Slress
As strain has no units so I = modulus of elasticity =g == .
The E. has same units (Nm™) as those of stress.

17.4. Draw a stress-strain curve far a ductife material, and then .
define the terms: Elastic limit, Yield point and Ultimate
tensile stress?

© ABS]" The curve stress and strain for a ductile material is shown below.. >, ey

O}

i
Lg% roam i)
it

The ductile materials are those, which undergo plastic deformation unit

these break. for example, lead, copper.

‘Elastic limit:

The maximum stress up to uhu:h the budx comes back to jis eriginal
shape. when stress is removed from it is called its elastic limit (point A in

the above shown curve)



