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J[PZ^AII@DL ZBI@NZ AOB[WCB\Z ZBI@NZ

1 Nlhd tl flboltry * Db nlhd tl flboltry

; Ibdf radfl Brnlr * Zcbrt radfl brnlr

: Zcarp olit df pb dt * Nb dbt cavl scarp o.p.

> Nlhd tl clat bh hus bd * Nb dbt cavl nlhd tl clat bh hus
bd

(k) Wbiar Wbiar obiljuils N`pbil-N`pbil CJi, CKr, ZB;

(J ) C-kbdnln Wbiar obiljuils C-Kbdn`df C;B (`jl)

Jbdtad`df B, D, H & C

* @bd`j Zbi ns @bds Liljtrbstat j br jbuibok j I`Kr, DaJi,
JuZB>

* Jbvaildt Zbi`ns atbos Jb-vaildt Z`B;, N`aobdn

Br Dltwbre sbi ns frapc tl, Z`J. W>B17

* Oltaii j Zbi ns Elrdlis adn obk`il l Oltaii`j kbdn Hl, Ju, [k,
Krass

^ypls bh Zbi`ns

Jrystai iatt`jl =A wlii brnlr arradfloldt bh atbos, obiljuils br
`bds d :N spajl.

* ;N iatt jls < (clxafbdai, squarl, rljtadfuiar, rcbok j,
paraiilibfrao)

* :N iatt`jls (Krava s iatt`jl) 1>

\d`t Jlii = ^cl soaiilst :N pbrt`bd rlplatln d a jrystai
iatt`jl.

ypls bh juk`j ud`t jliis=

1. Wr`o t`vl ud`t jlii br s`opil juk`j = Wart`jils at aii
jbrdlrs bh a ud`t jlii.

Db bh part`jils ? ] ?3

13 ? 1, [ade ? 1
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;. Kbny Jldtran Juk`j (kjj)= Wart jilsat aii jbrdlrs

as wlii as 1 part`jil at tcl jldtrl bh a ud`t jlii.

] ?3

13 + 1 ? ;

:. Hajl jldtlrln juk`j(hjj)= Wart`jils at aii jbrdlrs

as wlii as at tcl jldtrl bh lajc hajl

] ?3

13 +

;

18 ? > [ade ? >

>. Ldn Jldtlrln = Wart`jils at aii jbrdlrs as wlii as at

tcl jldtrl bh ady ; bppbs`tl hajls.

] ?3

13 +

;

1; ? ; [ade ? ;

([ade ? Db bh atbos plr ud`t jlii)

Jibsl Waje`df `d Bdl n`olds`bd = 1 ; JD ?;

Jibsl Waje`df d ; n`olds`bd =AA

A

1

;

:

>

AKJ

1

;

: >

JD ? 8

Jibsl paje`df d : N`olds`bds=

(a) Z`opil Juk`j (AAA....Wattlrd)

A

AA

A

Iaylrs arl piajln bdl bvlr tcl btclr sujc tcat lajc rbw bh
spclrls arl vlrt`jaiiy as wlii as cbr`zbdtaiiy ai`fdln.

(JD ? 8).

^ltrajclnrai Xb`n Bjtaclnrai Xb`n

1Bpld spajl kltwlld > spclrls bh ;

iaylrs bh atbos

Bpld spajl kltwlld s`x tbujc`df

spclrls bh ; iaylrs bh atbos

; > Zpclrls i`l at t cl jbrdlrs bh arlfuiar tltraclnrbd 8
Zpclrls i`l at tcl vlrt`jls bh arlfuiar bjtaclnrbd

: Zoaiilr Iarflr

> ^clrl arl ; vb`ns plr atbo bh jrystai^clrl `s bdl vb`n plr
atbo `d a

jrystai.

< [an`us rat`b s 7.;;< [an`us rat`b s 7.>1>.
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B

^

8

*** ( r`fbdai vb n Juk j vb ns cavl ran`us rat b 7.1tciaylr
spclrls arl vlrt`jaiiy ai`fdln w`tc 1stiaylr

* Hbro AKJ AKJ pattlrd.

* Jaiiln jjp br hjj

(W.L) Waje`df lhh`j`ldjy ?jliiud`tbhXbiuol^btai

177jliiud`t`dspclrlskybjjup`lnXbiuol

?jliiud`tbhXbiuol

177spclrl1bhvbiuolspclrlsbhDB

(a ? lnfl ildftc bh ud`t jlii)

\d`t jlii Wart`jils [an`us bh atbo(r) W. Lhh`j`ldjy

1. Z`opil juk`j 1 r ?;

a%

;. kjj ; r ?>

a: 83%

:. cjp, > r ?;;

a6>%

jjp, hjj

Nlds`ty bh ud`t jlii=

r? :A aD

zO

] ? [ade , O ? Obiar Oass, D

A? 8.7;;17;: a:? Xbiuol bh ud`t jlii

a ? lnfl ildftc bh ud t jlii

Jrystai nlhljts = @oplrhljt`bd d sbi`ns ; typls

(`) I`dl nlhljt (` ) Wb`dt nlhljt

@rrlfuiar ty d a rbw `bds/atbos arl o`ss df hrbo tcl`r iatt`jl
pb`dts.

Wb`dt nlhljt= : typls

(`) Ztb`jc`boltr`j nlhljts= ^cbsl nlhljts wc`jc nb dbt lhhljt
tcl hbrouia br stb`jc`boltry bh tcl jbopbudn.
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ypls `d Dbd bd`j sbi`ns

(a) Xajadjy nlhljt Vcld sbol atbos arl o`ss`df hrbo tcl`r
pbs`t`bds br iatt`jl pb`dts. @t nljrlasls nlds`ty.

(k) @dtlrst`t`ai nlhljt = Vcld sbol jbdst`tuldt part`jils bjjupy
dtlrst`t`ai s`tls. @t djrlasls tcl nlds`ty bh

tcl jrystai.

ypls = @d bd`j sbi`ns

(j) Zjcbttey nlhljt (n) Hrldeli nlhljt

* Bjjurs wcld lquai db * @t bjjurs, wcld bds arl

bh jat`bds adn ad`bds o`ss`df hrbo iatt`jl s tls adn

arl o`ss`df hrbo tcl`r hbudn at btclr dtlrst t`ai

iatt`jl s`tls. s tls.

* Nljrlasls jrystai nlds`ty * Db jcadfl d nlds`ty

* Hbudn d tcbsl bd`j * Bjjurs wcld jat bds arl soaiilr tcad
ad`bds

jbopbudns wc`jc cavl

s`o iar s`zl bh jat`bds adn (`.l. n`hhlrldjl d s`zl iarfl)

ad`bds.

* Hbudn d tcbsl jbopbudn * @d tcbsl jbopbudn

wc`jc cavl c`fc jb-brn`dat bd. wc`jc cavl ibw

duoklr jbbrn`dat`bd duoklr

* Jaiiln N`sibjat`bd nlhljt

* lf. DaJi, JsJi, JsKr, AiJi:,AfKr * lq. ]dJi

;AfJi, JuJi, AfKr.

@opur`ty nlhljt (Jat`bd rlpiajloldt typl nlhljt).

^cl nlhljt d wc`jc a dlw jat`bd br ad`bd hrbo buts`nl rlpiajls
tcl lx`st`df bdls sujc tcat liljtr`jai dlutrai`ty s

oa`dta dln. lf. DaJi cav`df ZrJi;as opur`ty.

Dbd-Ztb`jc boltry nlhljts = ^cl nlhljts d wc`jc tcl obiljuiar
hbrouia br stb`jc`boltry bh tcl jrystai s n`s-

turkln br aitlrln.

; typls

(`) Oltai lxjlss nlhljt - Jat`bds arl obrl tcad ad`bds

(a) Nul tb ad`bd`j vajldjy- Zbol ad`bds arl o`ss`df hrbo tcl`r
iatt`jl s`tls adn tcl`r pbs`t`bds arl bjjup`ln ky

liljtrbds (Jaiiln H-jldtrls br jbiburln jldtrls-harkldzldtlr) @t
oaels tcl jrystai paraoafdlt`j adn oparts jbibur

tb tcl jrystai.

@t oaels

DaJi g Pliibw

EJi X`bilt

I`Ji W`de
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Wurl slo`jbdnujtbrs br @dtr`ds`j slo`jbdnujtbrs

-cavl ibw jbdnujt`v`ty at rbbo tloplraturl

- Jbdnujt`v ty djrlasls ky ann`df opur`ty (Jaiiln nbp`df)

Nbpln Zlo`jbdnujtbrs =Jaiiln Lxtr`ds`j slo`jbdnujtbrs

* Wbsslss c`fc jbdnujt`v`ty

; ^ypls

d-^ypl slo`jbdnujtbrs - Vcld Z` jrystai `s nbpln w`tc frbup
1< liloldt sujc as W, As, Zk br K`

(Wldtavaildt `opur ty)

* ^cl hbrl`fd atbo (nbpadt) usls hbur bh ts liljtbds hbr
jbvaildt kbdn`df kut tc vaildjl liljtrbd s o`ss`df f`vls r`sl tb ad
liljtrbd nlh`j`ldt s`tl br pbs`t`vl cbil. cl obvl-

oldt bh bdl liljtrbd dtb tcl vajadjy ilavls klc`dn a cbil at tcl
dl`fckbur`df s`tl wc`jc jarr`ls a pbs`t`vl jcarfl.

^cl obvloldt bh pbs`t`v`ty jcarfln cbils s rlspbds`kil hbr tcl
jbdnujt`bd bh jurrldt

Appi`jat`bds bh d-typl & p-typl slo`jbdnujtbr

(1) hbr oae`df adbnl usln as rljt`h`lr.

(;) Oae`df d-p d adn p-d-p trads`stbrs tb aopi`hy ran`b adn
aun`b s`fdais

(:) Zbiar jlii s pcbtbn`bnl usln tb jbdvlrt i`fct ldlrfy dtb
liljtr`jai ldlrfy
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1:-1< jbopbudns =@d Zk, AiW, Fa As5

1;-18 jbopbudns = Vcld sbi`n statl jbopbudn arl bkta`dln ky
jbok`dat`bd bh liloldts bh frbup 1; adn 18 lq.

]dZ, Jns, JnZl, Cf l

rads`t`bd oltai bx`nls i`els= `B, JrB;[lB

:klcavl i`el oltais

*[lB:klcavls i`el Ju d applaradjl as wlii as jbdnujtadjl

* XB, XB;, XB

:, `B

:scbw liljtr`jai jbdnujtadjl nlpldn`df upbd tloplraturl.

Oafdlt`j prbplrt`ls=

N`aoafdlt`j oltlr`ais= ^cbsl oatlr`ais wc`jc arl rlpliiln ky
oafdlt`j h`lin. Bjjurs nul tb prlsldjl bh pa`rln lilj-

trbds. lq. Ju+, `B;, DaJi, J

8C

8ltj.

Hlrrboafdlt j sukstadjls=

^cbsl sukstadjls wc`jc arl strbdfiy attrajtln ky tcl oafdlt`j
h`lin adn scbw plroadldt oafdlt`so lvld d tclaksldjl bh oafdlt`j h
lin lq. Hl, Jb, D` ltj.

* JrB; s usln hbr oae`df oafdlt`j tapls bh jasslttl
rljbrnlrs.

Adt`hlrrboafdlt`j sukstadjls=

^cl sukstadjls d wc`jc oafdlt`j oboldts arl ai`fdln d sujc a way
tcat dlt oafdlt`j oboldt s zlrb lq. OdB

Hlrr`oafdlt`so=

^cl sukstadjls d wc`jc oafdlt`j oboldts arl ai`fdln d paraiili
adn adt`paraiili n`rljt`bds d udlquai duoklrs

rlsuit`df d dlt n`pbil oboldt. lq. Hl:B

>, OfHl

;B

>, JuHl

;B

>

* Fiass bkmljts rljbvlrln hrbo adj ldt obvloldts ibbes o`iey nul
tb jrystaii zat`bd.

* Fiass w`dnbw padls bh vlry bin ku in dfs arl tc je hrbo kbttbo
tcld at tcl tbp. (as fiass s suplr - jbbiln i qu n.

* AfKr scbws kbtc hrldeli adn sjcbttey nlhhljt.

* Jbbrn`dat bd duoklr (JD) bh spclrls w`tc wc jc bdl spclrl s d
jbdtajt s jaiiln ts jbbrn`dat bd duoklr
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Zbivln Wrbkilos

Q.1. N`st dfu`sc kltwlld =

(`) Clxafbdai adn obdbji`d j ud t jlii.

Zbi.

Z.Db. Wb`dt bh N`hhlrldjl Clxafbdai Obdbji`d j

1. ^ypl bh ud t jliis Wr`o t vl Wr`o t vladn ldn jldtrln

;. Ax`ai n stadjls a k j a k j

:. Ax`ai adfils 07 07

1;7 07

?

a ? k ? a ? f ?

f ? k

Q.; A jbopbudn hbros clxafbdai jibsl pajeln strujturl. Vcat s
tcl tbtai duoklr bh vb`ns d 7.< obi bh t

2 Cbw oady bh tclsl arl tltraclnrai vbins 2

Zbi. Duoklr bh jibsl-paejln spclrls, D ? 7.< oi

Dbw duoklr bh bjtaclnrai vb ns fldlratln ? D ? 7.< obi

Duoklr bh tltraclnrai vb`ns fldlratln ? ;D ? ; 7.< obi ? 1.7
obi

btai duoklr bh vb ns fldlratln ? 7.< + 1.7 obi ? 1.<
obi

^cus tbtai duoklr bh vb`ns ? 1.< ? 8.7;: ? 17;:? 0.7:><
17;:

Duoklr bh tltraclnrai vb`ns ? 1 ? 8.7;: 17;:? 8.7;: 17;:.

Q.: A jbopbudn s hbroln ky twb liloldts O adn D. cl liloldt D
hbros jjp strujturl adn atbos bh O

bjjupy 1/:rn bh tltraclnrai vb`ns. Vcat s tcl hbrouia bh tcl
jbopbudn 2

Zbi. ^cl duoklr bh tltraclnrai vb`ns hbroln s lquai tb tw`jl
tclduoklr bh atbos bh liloldts D adn bdiy 1/:rn bh

tclsl arl bjjup`ln ky tcl atbos bh liloldt O.

Cldjl tcl rat`b bh duoklr bh atbo O adn D `s ; :

1= 1 br ; = : adn tcl hbrouia bh tcl jbopbudn `s O

;D

:.

Q.>. Ad liloldt w tc obiar oass ;.6 17.6 17;;ef obi1hbros a
juk`j ud`t jlii w`tc lnfl ildftc >7< po.

@h ts nlds`ty s ;.6 17:efo:, wcat s tcl daturl bh tcl juk`j ud`t
jlii 2

Zbi. Clrl,

r? ;.6 17:eof:

O ? ;.6 17:ef obi1

a ? >7< po ? >7< 171;oVl edbw tcat

Nlds ty, r?A

:Da

]O

br ] ?O

D.a. A;r

? ;

;::1;:

176.;

177;;.8)17>7

^cus, vaiul bh ](? >) sufflsts tcat tcl iatt`jl s jbp.
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Q.< Jaijuiatl tcl lhh j`ldjy bh paje`df d jasl bh oltai
jrystai hbr -

(a) s`opil juk`j

(k) kbny-jldtrln juk`j

(j) hajl-jldtrln juk`j

(w`tc tcl assuopt`bd tcat atbos arl tbujc`df lajc btclr)

Zbi.(a) @d s`opil juk`j =Zuppbsl tcl ildftc bh tcl ud`t jlii
lnfl s a adn r s tcl ran`us bh tcl spclrl.

^clrlhbrl, jlii lnfl kljbol lquai tb ;r.

A K

J N

r r

a

Y a ? ;r

Vl edbw tcat a s`opil jukl cas lhhljt`vliy bdl spclrl kljausl
tcl spclrls at tcl jbrdlrs bh tcl jukl arl scarln

ky l`fct ud t jliis (3 1/3 ? 1).

Y Xbiuol bh bdl spclrl ? :>

pr:

Xbiuol bh tcl ud`t jlii ? (a:) ? (;r):? 3r:

Waje`df lhh`j`ldjy ?jliiud`tbhvbiuol^btai

177jliiud`ttcl`dpart`jilbdlkybjjup`lnXbiuol

? :

:

r3

r):/>( p? 177 ?

8

p 177

?

8

1>18.: 177 ? %

(k) @d kbny-jldtrln juk`j =

@d NLHN, HN;? LH;+ LN;

k;? a;+ aa? ;a;

k ? ; a

F

C

H

j

k

L a

a N

J

a

A

K

Dbw, `d NAHN, AH;? AN;+ HN;

j;? a;+ k;? a;+ ;a;? :a;

j ? : a^cl ildftc bh tcl kbny n`afbdai j s lquai tb >r, wclrl
r s tcl ran`us bh tcl spclrl, tclrlhbrl, j ? >r, as aii tcl
tcrll

spclrl aibdf tcl n`afbdai tbujc lajc btclr.

^clrlhbrl, : a ? >r 5 a ? :

r>....(`)

a:?

:

r:

>

....(``)

Vl edbw, plr ud`t jlii d kjj strujturl, cas lhhljt`vliy ;
spclrls adn tbtai vbiuol bh twb spclrls s ; (>/:) pr:adn

vbiuol bh tcl jukl s a:

s (>/ : r):
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^clrlhbrl,

Waj`df lhh j ldjy ?jliiud`ttclbhvbiuol^btai

177jliiud`ttcl`dspclrstwbtbbjjup`lnXbiuol

? :

:

_r):/>U(

%177r:/>; p?

_r):/:/(8>U

177r:/3:

: p? 83 %

(j) @d hajl-jldtrln juk`j =

@d NAKJ, AJ;? KJ;+ AK;

k;? a;+ a;? ;a;

br k ? ; aC

F

H

L N

a

A

K

a

kr

r

J

r

`h r s tcl ran`us bh tcl spclrl, wl h`dn

k ? >r ? ; a

br a ?;

r>? ;

;r ....(`)

a:?

:

;

r>

? br a:? (; r)

:

Vl edbw, plr ud`t jlii d hjj (br jjp) strujturl, cas lhhljt`vliy
> spclrls adn tbtai vbiuols bh hbur spclrls s lquai

tb > (>/:) pr:adn vbiuol bh tcl jukl `s a:br (; r; ):us`df
lq. ^clrlhbrl,

Waje`df lhh`j`ldty ? :

:

)r;;(

%177r):/>(> p? :

:

r;18

%177r):/18( p? 6> %

Q.8 Z`ivlr jrystaii`sls `d hjj iatt`jl. @h lnfl ilfdtc bh
tcljlii `s >.76 173 jo adn nlds`ty `d

17.< f jo: , jaijuiatl tcl atbo`j oass bh s`ivlr.

Zbi. Lnfl ildftc, a ? >.76 173jo

Y Xbiuol bh ud`t jlii, a:? (>.76 173):

? 86.>1 17;>jo:

Atbos plr ud`t jlii bh hjj, ] ? >

r?A

: Da

O]

O ?]

aD :A r

?>

17>1.86177;:.8;: -? 178.
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Q.3 Dbk`uo jrystaii sls d kbny-jldtrln juk`j strujturl. @h nlds
ty s 3.

:a ?

>

: :.: 1717

r ? 1.>: 1717o

Q.0 @h tcl ran`us bh tcl bjtaclnrai vb`n s r adn ran`us bh tcl
atbos `d jibsl-paje`df s [, nlr`vl rliat`bd

kltwlld r adn [.

Zbi. Ad bjtaclnrai vb`n s rlprlsldtln ky tcl scanln prbt`bd.
Zuppbsl tcl ildftc bh tcl lajc aro bh tcl squarl s ;[

([ s ran`us bh atbo). Ilt r kl tcl ran`us bh vb`n. Hbr r`fct
adfiln tradfil AKJ

AJ ? ;; )KJ()AK( + ? ;; )[;()K;( + ? 3 [

Aisb AJ ? [ + [ + ;r

? ;r + ;[ ?; (r + [)

br )f( [ ? ; ; [ ? ; (r + [);[

;[

rr

A N

K J

[

br r ? ; [ [

r ? ( ; 1) [ ? 7.>1> [

Q.17 Dbd-stb`jciboltr`j juprbus bx`nl, Ju;B jad kl prlparln d
iakbratbry. @d tc`s bx`nl, jbpplr tb bxyfld

rat`b s si`fctiy ilss tcad ; = 1. Jad ybu ajbudt hbr tcl hajt
tcat tc`s sukstadjl s p-typl slo`jbdnujtbr 2

Zbi. Ju;B cav`df Ju = B rat`b ilss tcad ; = 1 scbws oltai
nlh`j`ldjy nul tb jat`bd vajad`j ls. Oltai nlh`j`ldt jbopbudns

jbdnujt liljtr`j`ty tcrbufc pbs`t`vl cbils jbdnujt`bd oljcad`so
tclrlhbrl, t s a p-typl slo`jbdnujtbr.

Q.11 Jaiss hy lajc bh tcl hbiibw`df as kl`df l`btclr a p-typl bh
ad d-typl slo`jbdnujtbr =

(`) Fl nbpln w`tc @d.

(``) K nbpln w`tc Z`.

Zbi. (`) p-typl slo`jb`dnujtbr

(``) d-typl slo`jb`dnujtbr
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Q.1; Aiuo`d uo jrystaii`sls d a juk j jibsl-pajeln strujturl.
@ts oltaii j ran`us s 1;< po.

(a) Vcat s tcl ildftc bh tcl ud`t jlii 2

(k) Cbw oady ud`t jliis arl tclrl d 1.77 jo:bh aiuo`d`uo 2

Zbi. (a) Hbr jjp strujturl, ran us bh atbo

?;;

ildftclnflbr r ?

;;

abr a ? ; ; r

Lnfl ildftc (a) ? 1;< ; ; ? : po

(k) Xbiuol bh bdl ud t jlii (a:) ? (: 171;):

a:? >.>:8 17;0? >.>:< 17;:jo:

Duoklr bh ud`t jliis bh aiuo`d uo d 1 jo:? ;:17>:8.>

1-

? :.;< 17;;ud`ts jliis

Q.1: @h DaJi s nbpln w`tc 17:obi % bh ZrJi;, Vcat s tcl
jbdjldtrat`bd bh jat`bd vajadj`ls 2

Zbi. Vl edbw tcat, nbp`df bh ZrJi;tb DaJ kr`dfs d rlpiajloldt bh
twb Da+ bds ky lajc Zr;+`bds, kut lajc Zr;+

bjjup`s bdiy bdl iatt`jl pb`dt. c`s prbnujls bdl jat`bd
vaildjly. cus, nbp`df bh 17:obil bh ZrJi; d 177 obils

bh DaJi w`ii prbnujl jat`bd vajadj`ls ? 17:obi.

br 1.77 obil bh DaJi w`ii cavl jat bd vajadj ls ahtlr nbp`df
?177

17 :-? 17

K1/;

B

br AK;B>

Q.1< Nlh`dl H-jldtrls, Oldt bd sbol prbplrt`ls bh sbi`ns
wc`jc cavl H-jldtrls d tcl jrystais.

Zbi. Vcld ad`bds arl o`ss`df hrbo tcl`r iatt`jl s`tls, ilav`df
cbils wc`jc arl bjjup`ln ky tcl liljtrbds tb oa`dta`d tcl

liljtr`jai kaiadjl, tcl vajadt s`tls bjjup`ln ky liljtrbds arl
jaiiln Hjldtrls.

Wrbplrt`ls nul tb Hjldtrl arl as hbiibws=

( ) ^cl jrystais cav`df Hjldtrls arl jbiburln.

( ) Vcld tcl jrystais arl lxpbsln tb i fct, tcly kljbol
pcbtbjbdnujtbrs.

( ` ) ^cl jrystais cav df H-jldtrl arl paraoafdlt j nul tb tcl
prlsldjl bh udpa`rln liljtrbds
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Q.18 JsJi hbros a kjj iatt`jl. Js+adn Ji bds arl `d jbdtajt w`tc
lajc btclr ibdf tcl kbny n`afbdai. cl

ran`us bh Ji bds s 131 po adn ud`t jlii lnfl ildftc s >1; po.
Jaijuiatatl ran`us bh Js+.

Zbi. @d r`fct-adfiln NAKJ

AJ ? ;; AJAK +

? ;; aa +

? ; a

@d r`fct-adfiln NAJN

JN ? ;; AJAK + ? ( ) ;; aa; +

? : a

Y ; )rr( JiJs -+ + ? : a ; )131;r( Js ++ ? 1.6:; >1;

+Jar; ? (1.6:; >1; ) (; 131) ? :.73 % bh D`+; ? 177 >.73 ?
0
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Lxlrj`sl1

Q.1 (`) Vcat s oladt ky tcl tlro jbbrn`dat`bd duoklr2

(``) Vcat s tcl jbbrn`dat`bd duoklr bh atbos=

(a) d a juk`j jibsl - pajeln strujturl2

(k) d a kbny-jldtrln juk`j strujturl2

Q.; Cbw w`ii ybu n`st`dfu`sc kltwlld tcl hbiibw`df pa`rs bh
tlros=

(`) Clxafbdai jibsl -paje`df adn juk`j jibsl -paje`df2

(``) jrystai iatt`jl adn ud`t jlii2

(```) ltraclnrai vb`n adn bjtaclnrai vb`n2

Q.: Cbw oady iatt`jl pb`dts arl tclrl d bdl ud`t jlii bh lajc bh
tcl hbiibw`df iatt`jl2

(`) Hajl-jldtrln juk`j

(``) Hajl-jldtrln tltrafbdai

(```) Kbny-jldtrln

Q.> Jaijuiatl tcl lhh`j`ldjy bh paje`df d jasl bh a oltai
jrystai hbr

(`) s`opil juk`j

(``) kbny-jldtrln juk`j

(```) hajl-jldtrln juk`j (w`tc tcl assuopt`bds tcat atbos arl
tbujc`df lajc btclr).

Q.< A juk`j sbi n s oanl bh twb liloldts W adn Q. Atbos bh Q
arl at tcl jbrdlrs bh tcl jukl adn W at tcl kbny-jldtrl.

Vcat s tcl hbrouia bh tcl jbopbudn2 Vcat arl tcl jbbrn`dat`bd
duoklrs bh W adn Q2

Q.8 Adaiys`s scbws tcat d`jeli bx`nl cas tcl hbrouia D`B03

B1.77

. Vcat hrajt`bds bh d`jeli lx`st as D`;+adn D`:+ bds

2

Q.6 Hlrr`j bx`nl jrystaii`sls d a clxafbdai jibsl-pajeln array
bh bx`nl bds w`tc twb but bh lvlry tcrll bjtaclnrai

cbils bjjup`ln ky hlrr`j bds. Nlr`vl tcl hbrouia bh tcl hlrr`j
bx`nl.

Q.3 Fbin (atbo`j ran`us ? 7.1>> do) jrystaii`sls d a hajl
-jldtrln ud`t jlii. Vcat s tcl ildftc bh a s`nl bh tcl jlii2

Q.0 @d tlros bh kadn tclbry, wcat `s tcl n`hhlrldjl kltwlld

(`) a jbdnujtbr adn ad dsuiatbr

(``)a jbdnujtbr adn slo`jbdnujtbr2

Q.17 Lxpia`d tcl hbiibw`df tlros w`tc su`takil lxaopils=

(`) Zjcbttey nlhljt (``) Hrldeli nlhljt (```) @dtlrs`t`t`ais adn
(`v) H-jldtrls

Q.11 Lxpia`d tcl hbiibw`df w tc su takil lxaopils

( ) Hlrrboafdlt so (` ) Waraoafdlt so

(` ) Hlrr`oafdlt`so (`v) Adt hlrrboafdlt so(v) 1;-18 adn
1:-1< frbup jbopbudns.
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Lxlrj`sl;

Q.1 Daol a sukstadjl wc jc bd ann t`bd tb AfJi jausls jat bd
vajadjy d t. UJ.K.Z.L. ;77>_

Q.; Jaijuiatl tcl nlds`ty bh s`ivlr wc`jc jrystaii`sls d tcl hjj
strujturl. cl n`stadjl kltwlld tcl dlarlst s`ivlr atbos

`d tc`s strujturl s ;36 po. (Obiar oass bh Af ? 176.36 f/obi)
UJ.K.Z.L. ;77>_

Q.: Vcat oaels aieai` oltai cai`ns sbolt`ols jbiburln, wc`jc arl
btclrw`sl jbiburilss2 UJ.K.Z.L. ;77>_

Q.> Nlh`dl tcl tlro aobrpcbus. UJ.K.Z.L. ;77>_

Q.< Jaijuiatl tcl vaiul bh Avbfanrb's jbdstadt hrbo tcl
hbiibw`df nata= UJ.K.Z.L. ;77>_

Nlds`ty bh DaJi ? ;.18< f/jo:

N`stadjl kltwlld Da+adn Ji`d DaJi ? ;31 po

(Obiar oass bh DaJi ? _

Q.6 Vcat s oladt ky jbbrn`dat`bd duoklr d ad bd`j jrystai2
UJ.K.Z.L. ;77>_Q.3 Vcat s tcl oax`ouo pbss`kil jbbrn`dat`bd
duoklr bh ad atbo d ad cjp jrystai strujturl bh ad liloldt 2

UJ.K.Z.L. ;77


	
8/10/2019 3_Solid State.pdf

15/15

ZBI@N Z^A^L 1.766 173jo adn `ts nlds`ty `s 17.< f jo:.

Jaijuiatl bd tc`s kas`s tcl atbo`j oass bh s ivlr. UJ.K.Z.L.
;773_

Q.;1 Vcat arl H-jldtrls 2 UJ.K.Z.L. ;773_

Q.;; Ajjbudt hbr tcl hbiibw`df= UJ.K.Z.L. ;773_

(`) Hl:B

> s hlrr`oafdlt`j at rbbo tloplraturl kut kljbols
paraoafdlt`j at 3 Vcy s fiass jbds`nlrln a suplrjbbiln i`qu`n2
UJ.K.Z.L. ;773_

Q.;< ^cl nlds`ty bh jbpplr oltai s 3.0< f jo:. @h tcl
ran`us bh jbpplr atbo kl 1:6.3 po, `s tcl jbpplr ud`t jlii
s`opil

juk`j, kbny/jldtrln juk`j br hajl-jldtrln juk`j2 UJ.K.Z.L.
;770_

Q.;8 Vcat `s tcl duoklr bh atbos `d a ud`t jlii bh a hajl-
jldtrln juk`j jrystai 2 UJ.K.Z.L. ;717_

Q.;6 Z`ivlr jrystai`sls w`tc hajl-jldtrln juk`j ud`t jliis. Lajc
s`nl bh tcl ud`t jlii cas a ildftc bh >70 po. Vcat s tcl

ran`us bh ad atbo bh s`ivlr2

(Assuol tcat lajc hajl atbo s tbujc`df tcl hbur jbrdlr atbos.)
UJ.K.Z.L. ;717_

Q.;3 Jaijuiatl tcl paje`df lhh`j`ldjy bh a oltai jrystai hbr a
s`opil juk`j iatt`jl. UJ.K.Z.L. ;711_

Q.;0 Lxpia`d cbw ybu jad nltlro`dl tcl atbo`j oass bh ad udedbwd
oltai `h ybu edbw `ts oass nlds`ty adn tcl

n`olds`bds bh ud`t jlii bh ts jrystai. UJ.K.Z.L. ;711_

Q.:7 Vcat arl d-typl slo`jbdnujtbrs 2 UJ.K.Z.L. ;71;_

Q.:1 Jbpplr jrystaii sls w`tc hajl jldtrln juk`j ud`t jlii. @h
tcl ran`us bh jbpplr atbo s 1;6.3 po, jaijuiatl tcl nlds`ty

bh jbpplr oltai.

(Atbo`j oass bh Ju ? 8:.
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