


qrrrl: q)fuft
rrs -l ( 3liF : 21)

. iqdsEqrdcntl
o rdo cr{ tr sfl ii qR E-f,d tAl,lBl.lcl 3rtr lDld'{{qRfufdititttr-{dv6trfqs&t
r r.n-o c{ b fr\ d. 3rylT. w r& vw S erlrv gred of orn at I

. r.t-o cn b ia\ 3io ffitud qRtufkii {' * ffi r'o t u-$rt E} qrtrlr

Iol st6 : +3 {R r& Am b qw grgd 61 6rdr fur t I

q< eio : o qE Affi gagA 6i 6lar r{t l}'qr t I

iot 3i6 i -1 3rqslt qRfudi q 
I

Q.l nb-c Trd b 3{ft-md.rd W \s fd 6f d--si sTd trll { qf * 3 ff cw lradialy outwad from lhe direction

of rhe sun) rrs)fri fu.r {qr t 1q4g4 +: x 1Os gn qrt t W@ 4 fi-wr * 2.5 x 10.l+EffTrfrrd
t lB+STwlE{uI cf{ b ffi\ raTurl'Ifr (escape ,eto.ity) 11.2 km s-1 3l(+zo}qf 1,ti gd F-ora lsun-
Earth system)b SriqriF{ur * F di fi ftr\ o{ * fi crifud ir (us) 6r fi-rddq {I,r t
ffAA ffiq,tfu jt'tr cfrsqq aEr Ad3iu 16 A Bs,1{frAsinroi)

.L

[A] us = 22 km s-l

[C] u, = 421. 
"-t

[B] ,s = 72 km s-l

lD] ,s = 62 km s-1
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ar+et F, d r-< i e-*sm<trkwt ta-et i wvoft-5s <*tarrartlF'€P G ft-ssi{sff(0
blil t I F. d \qi Htbtrssry{t

Y

I

I

x

Q.3 fi+ fu frfrt fui 'rqr d, ('6 se{d dli (!."nmetdc star) b 3'Iri6R b sr 6 t 3lcFlsfttd sRr I T6

rfi t t 
qd ffid afrd (aiametticallv opposite ve!.''ces) 6 {-s A {fr 4a t I d6, t k q{ ERAq Ar or ct{

d'n

tAl i= (1 -b)F+ r'zQ-

i=(r-r)F+ rO-

r,c.r el :tJ3 - r'l

rct l!1 6t'/3 + 1l

tBl i= (b-1)F+b0

tol i=(r-b'z)F+00-

19:6,tJj - 1l

tDl r".&l 
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Q.4 rol{ Egd r<Irt Ohoto €leclric material) fu{FEI ord ffi{ (work tunctjon) Oo t' (iq-!d 2 (' : fr):
s6rjr + ra8 ftqlr{r t I F ronr ad<r{ A S rld (d6 Brcslie) 

'l'i'r-qd 'td

t l3flqfa.dror{ (incidenl lisho 6l drr-td t A2&qffi{* 
'2d 

&5H+ Ald or qAFf{ EtdI t l {

Aid/Ai 6r qqrd {rqqrfr E}T r

l\l 1.dll2 * tBl 13d11

l!) 0.2% lBl 5% Lcl 3% [D] l%

lq, FI{ i h! erEr

s, LlFl
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Q.5 \.6 qfrvoq.err61g{tffisr+eft3tff A q {irc t sd-{ tzft t wa tla'tra ar rrr< r+ 3t a

,r6n{ oI cdr a,ndr B l46u*i-*."a*'iot p oT = 0 01 tig qagt fi 'rFr( L = 20 m qrcdr t I

;#q-;, = t0ms-1siafrqftrio ,n'-'an{ttdL/L b {c-{ d B-ffi{ 3IiRRt lE

(Iraclional eroo t

lc) 12d112 lD) Adll .
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Q.6 fo rsrS fii lexpandrng sphere) ff dRqFro (hstantan6ous) frqr R \ti rqqlr M $fl rEt t I 9'qR b +tr{

rs6r ariwFro u=rd p $ snrc* i \'trqrrrrdr B vi aiaro r.rcacr (1ff) rq< f-n"r.ntt t t rs yr<r*

,rld b YU w \.6 ftg 6r t r u ffab vaEcrd Ctm

lAt R3 tBl ; tct R

Q.7 ftr qm <{td sT.rSTdt ff 5ur$ 6l set n = 3,4 5...... t I st+ .SU+ E-r €iift *? (c6nt6r of mass)

3,I{qo di{ * h t { qr t ttft-rffiRrft-qraw tRrfifr fit lbaains vertexy } arli er}< ryt< or
sr,rsftd d rt t 1 nt-o ag5v t riEfr lhi & tsqrr (locus) d *;"r{ fi srFffiq
gtrA t| { Aff ft etnwBtrdrfrqtt4qrcfr

lDl R'?l3

J:\

tAl A= t sin'?(1)

rcr ^=h(;fu-1) tDl a= h tan'? (a)

h

{s E'r{ i. frq elra
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tBl a= h sin (?r)



{is-2 (s{fuo-dq d6 : 28)

. {s <rs lisrd cdt I

. trd6 c{ t TR sf,r F-f,fl lAl,lBl.lcl 3ii tDltfur.iffqrs6i3ifo6h-rdsfrtl
o r<i-o cx tt frq d..3Tn (]g. c.r qli {r& !-f,r (gT$ tt 3rl6c gdSA €.tgal6torar6f I

o rclo c{ tr fr\ si6 ffifud qftturftrii { + eES \"6 t lrJsR fr} qriFt:

yl st6 : +4 qRftGvrt s& E-rd (fuF t)-6 3r5sq E Sd Cgagab oi orar fu'qrt t

etif?raea : *r n-clor6ftqe& *1." 3afr a #" # *lod +{,.-o aeorar
r&fu,qrtl

t1,t ora : o qRfi;SEaEdotomtr$frqrt 
I

srt ri6 | -2 rr< s.ff gFfudr q 
I

. rqr6{ur: qR('6 c{} srtcd r.rqE-r< 1n1.1c1* 1o1t. r< 5t fr b 3rl5c ffsa} dr 6rar t6,.G r{
*r ero E-dt; ft61a1, 1o1 & sqw Eagai o) om odrrr +2 3i6 ffit. nprT IAt 3ik 1a| b rgw grgat +1

6ldr 6.d q{,2 3i6 ft6ti adi6 16,rdd h-rfl b qlsc a.rgd o} tr omr ft'q rqr t I

Q.8 f6, dqd or 16 qs irigid ba, A8 gc-{ gt4fur furfr t qffir 3q,${ da (fiictiontess horizontat surface)

w furrlsn fr ra ra t 1 ww h ffi eror rt es rRr stafu r t fi rqr 6)Dr 0 t I Rq E. + *t< w g$ row r&'
trdz

I

ts

tAl q{ {s sElqt + A dor qrraT B trq <s b qtz E-( 6r freffir ssb slriE-6 &rfr * (r - cos 0) b
sqr-jqrd t
ds 6r qiz E-S sElw +t 6t Sr lverricaly aonnwaral filr

rs lE'r+ +, Rq larrd

A6
[C] -rc alh Tdd Ar Ert frE i arii rrr anerEm aoarqd (insranraneous rorqu€) sin 0 i' srr5elfr t

1Zl Be - o*, **e" (paraboric pah) t

1t36 .*9
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Q.9 ril rdRiqqTr4ofi (coherenl monochromalic) EtSsld.tl (ESz, ftffifrrrqM 2 = 600nmt\.6F
6 ltE b +it *{ <cE-d rmen { turd t (+* ft -d { fesrqrrqr t )t sto 51 \'d 52 } +s fi EO d = 1.8 mm
t I {s a-den ERr qfrfr-wr &d (interferEnce rringes) trffi 4F G ir<18 frfui tspors) h rq d fo Tr fi
qRfr qr fl,.tirift t I A d <i FqFTd *F frmi b fq ff offiq {fr (ansutar separarion b€rween r'*o consecutiv€
brisht spotsl t I ftrn;i i\ oln flr (rI tr{r[{ s.ff t / t ?

tAl

tBl

tc1

tDl

P2 wT63rAFft: {+T

cq'-Tncr<{P1tPz 6qdi+ rrdAtffidi b ftA6t!tu$o-r0 t

Pz ::{ friii or fic s"{dq E},n

P1 G P2 b *r t rw1wr< (firsr quadranq t gx{ 61t{ 3ooo ft-d r+t

t

{s' 6r{ +' frs Fna
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*"9



e. t0 a on<ltiar (idealinducto0 a1 si ,2 dt{ \.6 cFn}tr (resistanc€) R 6) \'o sffd+adr y }, std t\'6kq
S amsrgrqr(r t ffisr fud q'frsrqrlrqr t ) I ,1 qd Lz 6 {-s 3rqfq t{qte (mutual lnduclanc€) T6t I

mrrt R{d S qar t lsqq t = O qr fuq i< fu'qr qrdr t ck wnarff gttiff t tRq{talqqrftt
nortr s&t r ir

s
B

V L1

[A] LI\,ti 12 ii ncrfraum orrgrar<sqq (t > 0) frqdr6drt

tBl afdrd$ Tq L1 {r{tk sM ;#t *

tcl afdlai ql" Lz t ralFd sm i#t*

)P( t =0 q{ sfrrtsR {r4GdsRr ; t

rr <r* i' ftc sra
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Q.ll \'6 B-qr R \i rqrH M or rfrir 1wmer1 q.o R +rsIg srd E{ ScH (srep) h ra cr rcr t CSB fur S frsrqr
,rTr t 1 I vfri o) *ivn w {gd Tr{ S frq \'6 ir{r Td qR} t yET{ rIfrd (continuous consrant force) iDTf{ir t
I onq i yE + 3rfrird E{r ri (perpendtcutar to rha ptane of me pape4 fi-! Q t qr+ srfr 3rq{ i qrEff <mrErt
rr 1 fi't{*fi gqIr6!rj{fi t/t"

s

tAl

tBj

tcl

tDl

x

qE E X c{ qE} A qRfu t elftdq Ern lnorma airection) iiTd atllqr qr{d{ ? Tfl q}qr

qfrR<S qtstfq{ddlnTqrq {z + 0 tEqBqrdqnqros{r6s.Atr
uft B-5 P w vE& ff vRfr * qF?h R:n { ro aqm vra re r rp rt n

afr R-g P w *rffu ra lbngenriat rorce) i;qE[ nrlr a-< tt qBqr dqlTqr sitlT tt z s(rcqt rT

{s 6'r{ i, fr[ Frri
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Q.l2 +{ eftinit b R-5st X, f G Z S frq ffiH&rr ?iEIr (instanianeous voltase) A.r{ t

Vx = Vositt@t,

Yy = Yo sin (rrt + 4J sits

y.= V^sin(ot+t\ I

T6 3n<rl +€qrff (id6ar volmereo a R=3t b furard{ ifl 3w \,7 \,fl (rool mean square, v^) qrT idr t I

tr6 ai€qrfi E-S X G y t drEr qrdr t ft-{ y G z * dr$ qrdr t l1g ei€crfi itr crr{
d'n rdtt

tAl

tBl

tcl

tDl

tAl

tBl

tcl

tDl

vt\"'= h.E

tufrStitfi-5ci h e{rw ft,ftrfio<ar

vn* = hi

e.t3 ffisoftS 3nAIr +Q ro orefi-o er.:tfd!-gs M Bwr R t, bar<{srt ( +fi fr ft-r q ESIqI 'rqr
* ) I Rqitfttrsr d) r6?r{s& t / t ?

+Q

R

(rf,a 
Yg A cRfr \'6,qqfr{q Ia (equipotentiat surfacs) t

3rdqHq qcn F +ls{+ <r+ frgd qFrffi (erectdc nux ) ar rn -f (, -iJu
qfr-dG{rffiyu* Imri arar 3n wa 9 t
Egq d-* ar urca p i elFnkc'.rro 1t gu w rra ttn

lU36

{s, 614 *' frq +qra



Q.14 Tdsqrr gqffq &d (uniform magnelic fiou) B 6Frq b db3{ft-dqffllritx=O\"ir=9!t+"4
rH(fu*liresion21{ser(iSfrfi?i Rcrqrt l, scfurdt tw6Drfus6Mdll +0 qE€tT P t'(6x-
sn&er1Rv*rzih-5P1 (y = -R)q{ c+n6{drt tRq lt*ot sr c*t oens&trtr

Region 1 Region 2 Re8ion 3

o

I

T

b='n)

3R/2

tAl B = *qsa&ft\6"r!r{ 3 (resion 3){x -olq{r<ft{ P, *rqsr 6t'n

[B] B> zp
3Qfi

h frq. 6![ al{ I (rosion 1 1 
;t 5l' riv d'n

tcl \'6ft{d A;ftc Trcsn 3raYr Q G \'6 qrfln t'r u ar& ooli b t h-5P1\ati I (resion 1)il

gr, clnB=A({}613i r 6!it b rqaltb qdFsEqlifr t
[D] s{olrs{*dEls'rqcP{tfd2(resion2}t{-,1(region1)li5r:cilr6rdrt {F=P1 3lt{

y -s{c{ tF{S {. F-5 h fr( tfu6 {it'I h qftqm C <<tn p 1"11t

rs' rrt +' frs sra
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Eis -3 (arfufi-dq Gi6': 12)

. Vs {is ltc} sri+s t

. rd-o 3rf& T{ 3nrnftd A cn t I

. trd6c{h sRvfl{fuf,fl IAl,lBl.lct 3lk lDltfurqft6\.6fucrcr{rfrtl

. rd-6 c{ b fu( d. 3r{. w. sr s& s-tR b !r:sq 3 {n6}6m6i I

. n-d6 s{ h ft q 3io ffi fu a qRtuft rdi { t fr ffi \16 } q-{ff{ fr} qdt:

Xd 3i6 : +3 {E sS E-rd b 3qw 3ilSd 6t 6ldr tur t I

€Iqrro :o qie ffi EdEd 616rdr rfi tur t I

Ts 6r* t fr(, +rrrd

l3/36



1

\'6 BrsRor RC cfiqlr 6l lfu}, fisr fud 1 (Fisur€ I ) it <Yltfi'rqr t I

Ell (process 1): t = O, c.rfuqs ERrqftq{$frq, qrdrtqi{itnRawsc*sl€dr yo t3r[iQr(

El drt (T >> RC sq{ 63rdssr{ddr{6drbl{{rtriicFRtr R i ERr gtE Egd-6dt $q

(en€rgy dissipated), ED 6tfr t I Wt sq t 3IriRId {islRT li *ifr< rrut lstoreo eneryv in a charged

capacitor) 6T qFr Ec t I

EE2 (process 2): Tr 3r.T'r rm t c6t f d€dr 6i 3naRrd srq T >> RC i ft\ 3r5rR-dfur

qrdrt l {har{lrfur3n+nffiqt sryqa}T >> RC hfrq3qdlrddedd-acr o}} raraur
qlfrrt lqt€drat yo 6 {6rihfr\{6Errr.o sit{iR+dnqlqldrt trislRr6} 3ifrc+ffir yo (++

fue-6q I if 6 (qr 3{rtRrd fur q tI
t <Hi r6q ft-r 2 (Figure 2) { frsrq ,rc t I

2Vdl3

5

T>>RC

c

If
2F I F

Q.l5 Irfiq 1 q frsrfu t €fud sqt Ec aitr cftR'lq R ERr s-it Grq ED isEiqt

lAl E =ED Ec = 2Eo

IDI Ec = EDlnz

Q.t6 rfiq 2 At+rH e-?rtq hem ga rIq wt E, t

(i*t)

lcl rc = i4

lcl ED =:c

rAt fD =: (;gv;) Eo=3

/2 lD'l ED=3cvt

rr s'r* i ftc trra

14136
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\roTflrtRft (cirdrrar dns) Crqqrl M G*qrR ) T6 i,trd 6 qfud gdqdT 6'{dr t (+flr fud 1 (Ftguro

r). {<$qr.rqrt)la{trFq;tii,rd+o<beiaft:ogutrtvnwuotdtts,rd1'6ctg(cone) b[EoT
}:tfuq qa aT 3rgsrq f{d t +t A B-5frd tsr alT <yrlqT 

'rqT 
t I s,rd qq.ldq b €!t Gg + qtfu< w

fi fwr r t li,rd +ioto tr c,ro *qrha<rdt 1+cor l?wrqr& 1t b <rrt Is w forr+ rFc qdr
(rofls w houl sripping) 6ltTI t | frsr ft-d 2 (Figurs 2) ii Tdq G d,rfr b €{t ft-s ERr s{tqr.rr t l{dqV{
i'td i d-a u{w Soro lcoefficient of ftdion) F, G Srdq 6t0r g € |

:_-_--\

Figure I

Q.l? {dqa gtd,Iffi cqtt

lA) M@eR2

Icl :Mo,eG - r)2

Q. I 8 qr.n @o frsb fr di A Tcrq fu qrt rI. T6 t

tAl
3g

tDl lMl.,,ZtR - r),

I gurc 2

M@eG - r)2

tcl lDl

qFilwcrF.dftfr

R

{F 6,14 fi ftq rind

t5/36
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-l( 3i?t : 21)
. isrG+El(cri I

. tr tr cn b g.f{ i sr{ ft6-fl lAl, lBi, tcl eitr 1o1 t I t-t vn fu i ;t e t<-a \,6 A-rd sd il
o rdoc*bftcd i{n \'{. qr {r& Err h qltc aqd 6t 6rar 6t I

o rtlo cx 6 fr( 3i6 Rqfrtun qfrturfrrdt { t Er.ff W t !rt{n Etqrit:
Zd si6 : +3 aEw6 tuffi b !r{sq SilTd 6} 6rar fur t I

{-qrrir : o qeffiEqtoioldrrfifurtl
*q 3ia, : -1 rrq s41 qRfurdi d t

qFrll: Wr{FTfusnq

Q 19 ffirfudq+ot{sr{qtfi H, rt{vflfrd 6tn ?

lAl zn stiJ$s NaoHCfrfrq )

lBl Au qE \Ei NacN Erg A sqfurft i Cd-eq)

Cu tIE 1,ti s,= HNOr

[D] Fc qrgCqsl< HNO3

rr' +r{ t frq +qrd

7r^ + y'l,.oH ___l

ft.. Y"ctJ

V

Cq -ts \44/oJ Cn lpl

et vut:

t6l16

Fe Mt



e.2o gtzqd 273 K 3itr 1 bar T{B+Ti (freezes) +drt | 34.5 s \a}fr'-do} 5oo g cr+{Erdic{A-dm6rGrio
T.d qrdl t I sd 6I Gci6 3r.rlT{ frrtid (freezing point d€pression constant) 2 K kg mot-' d | 

;frt eglq ft-r
qrq sr< ry.p.) frl drqqn m f frrd 3{r&ii +t ffid or& t 1 Fr=fufuci*fradrftqir{rrarc6}
ffid 6{6r t, t NsI+d oT 3rM1}6 qR 46 s mor r)

tAl IB]

I
e

I

t

t'11 17t T/K-

,

tcl tDl

II
e

t1t 713 T/X-

11,J 273 710 
'13 TlK .+

Q.2l H3pq, H!po., Hlpor, iitr H.p,o.{ sH€ wdlgff srffiowr r+*en or m t

HrPOr> HrPzOo > HrPOr > H:PO:

[C] llrPOz> l{rPOr > HrPrOr> H:POI

[B] H:POI > H:POz > HrPOr> HrPzOr

[D] HfOr> HfOz> HrPOr> HrPzOe

rq; or4 *' ftq Ttrri

2.i3x t *+^rY _4

O^.\l fl
V[rr' €

\ dk'oH

3\.rd f44.."1 A
-.\ tn i

()a'r4'os-r^+ 9""d

o
l/
Pt9,4\

rrh
d19

$4( i
otI 

r

A
Hd {6h

-z 6
o
lf

rt

h

rA"\
hto h"

u

------:



Q.22 c dsr{e. sraphite) c CStr, diamood) r+A T = 298 K c{ qFrE sliT{cll n-{ 456 6qtlt (standad stat6

Gibbs fre€ energies of fomation at T = 298 K)

ArG'[C(graPhite)] = 0 k; moft

ArG"[C(diamond)]= 2.9 kJ mol-'tl
BFriE 3rre{r 6r q-d.r'q t fu'Eg.r} errn w <n r oar rt{(qrBq sik q-{pf qt<rt{qrBqIc dsr{q or c
(ftD q cffi{ {qb 3nffi{ 6J 2x l0{ m3 morrqerdrt lqR c dqrfq or c tfrrn { {rdrff cnrd-{ ft'qr
qrq'd) {d Er{ fus c{ c d6r{q, c (f{r) b srlr srqrefl { t, t
pvdff qznr : I J = I kg m2 s-2; I Pa = I kg m-r s-2; I bar = lor Pal

lAl 14501 bar [B] 29001 bar [C] s8001 bar [D] 1450 bar

Q.23 ftqfrfua 3rftftqr 61 5@ sdrE A

IA]

, NaNO!, HCl, oPC

NII, ii) aq. NaOH

tBl
Na'

N.(I

OH

\N

{E 5r{ +' fr(' Fra

I8/16
*.9
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e.24 Rqfrfud dft6t t afr*FitT 6T fitI t

NH

HrC N :
N\,/NIlIt HN.7N

NH,t'
HrN'-NH

II Ill

IBI IV>II>III>I

>I>tI>III

IV

I
II

[A] II>l>lv>lll

lcl I>lv>lll>ll

[A] 2.303RT + l. rF

lcl l.lF

e.25 Rqidtud+d +frc,

zds) | zn s q @d I cu sq@ d I 
cu(s)

q{ Zrz' Asir Crz'AFirdrt 10 SrTtd AC O J mor-')i frqaiqo (expression) t
lrist-tr$fraetot,;aitsRcoiot: rnrc5r{t; 3rttd-d6 E' orqrr 1.lv tl

IBI 2.303Rr 2.2F

lDl -2.2F

{s. 6r* + ,tq Frra

eo (rlIo

t'

r9/36
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rrs -2 ( 3iitr : 28)

. {qrGilwdcdt I

. n-dqr cr b sn tstn E-ffi lAl, tB!, tq sitr lol tfrrr{q{t qI {6'i qfr5 fr6-fl w& t I

. yd-6 cr( b frq 3ii. 3IR. \'s. q{ stt E& sfl Csfr{b b r1w 3a'gd 5grgfl oi olar ot I

. r.to crr b fi\ 3rr ffifud cRtuifr{ii{*ffi sr i rlwn Ei vrttr
Iof 3i-, i a4 qfE tufi{itso tur< tE-oeitl i rgsqgrEe 65rgdi1o} aral tuqr t I
-siQro si6 , +1 r&6fi&fr6 b sE6caqeotolal6{iqt, qEot€'rmdE-rflErdl

T6turtl
{a3io : o 4frffiEiriidotarrd furt I

4q 3i4, : -2 s,qq*cRfrrdid I

. s<rrrq: qEroce&$i s&str{ft-6fl t4, tcl3tr IDlt, { 5 d;ii b sqsc gdgd} d 6lar 6ri
qt r sia frdt ft6lnl, Iotb 3rJ6q E g.itoioral6ti[r'+2 oro frdt dqr tAl3it{ tBlb3rjsc
g g-di oldrdr 6ri T{ -2 3i6 ftdt ttitfr \'6,rd( frd-dc h rrJ6q g gi 61$ 6]dr frqFrqr t I

Q.26 fd frsEo sFlfr.qr li BEq Frqr$ qro (steric faclor) P i[T rlrq]fro 5FI4.5 fuR-d ftqr q4ll Frqfrfud it
s&turdtd)

tAl
tBl

tcl

tDl

grtfrfi{ sf6{ur ERT srjqri{d rn ar1fu eco ltrequency factor) t crq}fi-6 5H * Gqr<r t
BIO-< ffi 'rco b qll t srftihqr 6 {Ifulr sqt tactivation energy) 3ItFflG-d r6tr t
+riifu p = q.5 t. qq ir6 ,rqrfi v.*{6 6r scq},r rr fur qR 3lfthqr 3rtt TS sAft

or{fr qeo (r:equency factor) e.-r crdfi-f crr 3nfrfr{q (+6rsr Em sJqled {r{ * wrqr t

{IF' is'rt h ft(, €qr;T

20136
**9
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Q.27 qltroP3lt{Rh3rtil+6{ur (ozonotysis) iFri q{ rq!T: OGf{ s, s-tr{6Yit l. v{rc O olt{ S 613floft-6

W c.H!o t l. o A &fi-qR) irftfur (cannizzam r€action) 6tff t TtR Era)sl{ qftfur (halorom readion)
T{ 6ie, i-{ft s A Erffi{ 3rftfturtrff t Tt1 +ic-dRt srftfr'qr rS+ftr

(,i) R

I{r(

D Or/CHzCr,

o
(csHso)

s
(csHso)ii) Zn4t2O

P 3t{ R h sfud riqlF qrdr E-re mqv, t tb

tBl
I\ C

III

CII
Hl CHr

ltr(

t( I

H,C

(v cu3

cllr
CH:

( ltr
HrC dd HrC

cHr

Q.28 qftAyI (sunoundings) b qpr srqt{e{, lw qn td r0 f.o 3rFrfur b ftq, (.<rff {{{dsb iqffi {qb
{rRrEr€II furtio f RirFFrFI t qqqalsot{ tBfr{r qrdrB

[A] c5n a6i b fiq, ir6 fltfr (exorhermic) + srqr{en &Ri6 K 6r qrT rcdr t a{iift F6rq ff \tdfi
;t r<|arq sn-a"r6't

[B] q5rn {di } fl?{, sqHifr ( Endotherm.c) qftfur b qrqr{€rl fur{6 K 6r qH Tffr t dlft'
vftnv ff ffi-ga 1'frfi { rrolc rcm t

[C] rqqr{ {dt h sM, sqrAfi (exuthermic) r{fulfiqr h slqr{en Frri6 f 6r qI{ [adr E ilfr djtft
cRaYr A orJtd (dfi q'€dlq r.dr B

[D] dlqqrr rdi }' Hllr, irqHifi ( Fndorhemic) 3rftftqr h qrqr{{an RrRrr-6 ( 6r qI{ {6dr t dtft
E-6rq A qifr q T{drc *srle-6 t

T$ rFr+ t frq ttrd

v frlr i ana df, \Aa:-t

(i) P ,or/cHrct,
ii) ZnAtrO

-*a

.}0,/^
2|36



Q.29 ?aa nlTd lampnotedc) 3{rfiTr{ctsrdn FrO G-FT t d)

[A] cror, cro, sno, Pbo .-.-[Ef(o, Bror, Pbo' snoz

[C] Crzor, Beo, Sno, Snoz [D] ZnO' AlzOr' Pbo' Pbo,

Q.3o Frqftfud tt s&oemtttt

lAl Al(cHJ. A fdd drd{r (dimeric structure) t B&E -d d4lln fiis t

tBl Alclr fr EdS riafir (dimeric structure) iiBtq a 
'eqH 

3[is t

[C] BHr A trdS ftfir (dimeric srructure) li H+l -A 
'i<r{ 

3flis B

tDl BclrA gas 3l6dr Alclt * gfu6 t

{l5, 16,r* a frq €rri)l rr li 18

F A/e

CI fu
Pr y,r

I

L; Bt

r(
O

S
L

rnl
taq ,4. Se

Si

l.

C\-

\)l -L Xt

4,"
f.a\

at fL B; Po

C

$
\
tr

IJ
CI

2X136

\^-



Q.3l IE Srii (surfacs prop€n es) h s* it F& orr{ t d )

tBl
tcl

qr{d w ETdH c6R 6I +dr{c t fus+ rq qRfuE cr{e{r (aispersed phase) t cltt't€ qftiqrr {Iqc
(dispers,on medium) t
erfu:itw leasorption ;, E+ra fi wff Erci 3lt{ g4H Eci S (M 6tdr t
6\drf$ 6uit fi ir64 'Ifr osfi At sr{q w ft.t{Tff d-ff wa fta:r< & r+r=rm lviscositv) c{ h!ftat{S

t
(Pt{ sk ll{friT b rift6 aFFIFt (crilical temperatures) stF[: 5$ K qtt 126 K t l!68([talqqH
cr flffifud qr.std fi wr{ qn q{ q+{ oT 3ra{is!r nEfq{ 6 orkyr sfu6 d,n

tDl

Q.12 d+dsnfrfud 
qideffi{ 3i$IlfiqBi (nucleophalic substilulion reactions) b (<'4 { FFnfrFc q1ffit t frq

<rSoesg 6
CH.

Hrc-9-Br
cHr

Irt

Br t\
Ilr

I II

tAl r fi [ s"2 ffi{ft 613qqrErdt& g

1zy-t,n *n N hfrq 3IfrAtflRI dr616qt N,l > nl

-lq'r 
in ul s*l fuIfrft or 3rjswrrtt t

...)D/fifra tv b h-:aEr (conliguration ) or rtflw linveaionl drar t

{s' 6rt *' frs tTrd
\tv ) L

2t/16

N



gg-3 3f6 : 12)

. {€dsdasrl&t

. e-+6 sl+q {{ 3{rsrR-d+c{ E l

. trit6 cn Ai sR sfl{ frffl tAl,lBl,lcl 3lk toltfurqft6'\'6fu6ds&€l

. rd6 c{ h fr\ $. sR. \q. c{ s& Efi h 3EFc Ea'gd of arn of 
1

. v-doc*bfrc ai6 FlqfrtudqRfrrfrrdittffi volrlwnEiwtt:
16 <*o : +3 aE*$ E-mbr5v3d.5e 6l6rdrh{rt I

tpt <io : o qEffiE ge6tElarrfffurt|

1

Mno,6l Bcfuifr ii Kcro. or arr< ori w ro iirw l-{fr t lw fi 3rE{q 5rl sh< orwitts b €I?{ 3lftfur
66xtfrtlxAga HNo, + srir 3rftfur Y 3t{ zt&t I

[A] Or:frt PrOo rir PrOro

[C] Or atr PrOro [D] Or :ltt PrOo

Q.34 Y q'h Z 6wI' I

zor :ir HrPOr

[C] NrOr :itr HPOr

[B] NuOr rln HPO]

[D] NzOr sit HrPOr

|\^o .\ \AC\O
)

b -t fl

() * hNog.L

L

9 Fr?03

t q
A

It\
ch l C24t36 c

Q.:: w sil x Fq?t, t

rs' rr{ * F(' Tqra

f qUlo

/r,0 t1



2

rc^H-).o lt q1ft6 P A cH.MsBr A 3{fo6dr b qlq 3lftAt{r b sqrr€ ild srf,i w o Fadrt ldnr6o
r.,,io. + "* o"c * a##c{ R +dI t I cH.cl.it R ff FIffq AcLff sqfurft licH,coo t uPr

3l]qftqra swr< d srd+ q< qlPro s Bic'r 6tdl t tqlh-6 
" 

;1 E1 qPro 3v t!

(tlr

a......-.-....*R-s

Q.35 o* R 3tt( R ts 3rftMt

tAl F-i-&6rsl 3{t{fi'sd-FlE tRfttwHFdedol'crats acyahon)

tBl fi-sd-FIE qRdd-61!r (Fdedel'crafis alkvlation), frf&flul 3it{ fisa-mlE Wfufirqr (Fri€del-

Craits acylation)

smt+ca 3fr ft a-6llEd@{Fdedercrafr s acvlation)

fDi" ffsd-F[r( Gfd-6{!r (Friedel-crafts alky'ation)${ trsd-fiIK tRrd-6or (FriADlcrafts ac'ation
-':--

Q.36 sdr< s t
,,,/

-v HO35
lBl

tDl

cHs

(HsC

H

tcI

cocH3

H.

H

H3

(H3C)3C

cocH3

qFI 2 $rlTE; w{rfi trf,r{

{s' 6r{ +' frs Frra

rr0 k
ca\

o2c-,-o''

.-I:
\\!o

-,-cA{L..--{ cH3

"T^*)



qt{t lll: rlfrffr
rrs -1 (qfi6-dc d6' : 2r )

. Eq rrs )iqrd c{t I

. ria-o cn b sfl i sR furcq IAl.lBl,lcl sttt tolttr<qnE-ocdiqtb-q-dq6,Q'6€ir&tl

. rct-o cx b frc ar}. !,ffi. \'{. crsfr sfi b irjsq giEd dl oldr 6t I

. rd6 cn 6 fr c ai6 fi rqfr tud qRtufr rdi { * ffi go, t rrgwn R} urltt:
gorir : +3 qfrqe A-ffi b si-j6c gilSd 6i ordr fur t I

lado : o oR hffi Ea-gd ot anra-& turt 
1

fiot oi6 : -1 orq sS qftftfiit { l

Q.37 If6 crqr .l{II t fu qqfu (randomly) w i uofi-C d-;r er*orco lolto lnonnegalive integers) r, y !g1 z
{+6i!rr+y+z = 106} tn-rd t r< z t'w 1even1 Eti & qrfuffr (probabitiry) t

rct ; tDt ;rAl *

Q.38 5l{rftS : {1,2,3....,9} tr I( = 1,2, ...,5 iFd. qHrftNr. qz{q S b sr grs5z?d ff*.qr t
&rt rd6 ers5uaa {5 qss t g<1 5r 3r++ii { Acq ffi{di A d.qr k h {
/vl +Ivz +/v3 +1v4 +Ns

lcl 2 r0 [D] 126

{$' sr* + fr(' tlra

^
)*<;t

to+ b+ o -- lo
a-fe+rt+,
9f)to'= lo

9 <oirl c' )o
B4 z+o'2 /'
gto4 drto
I + l.Il: /o
'li) ao'--lo
1t"+ 3
1 *,rl-* 1.1nlrrt-

6 -r\<'-
( 1 o{1"
(ajtl
l*td9b.' -*z/
( 

^ "'

$ s+ 9+o'
fto.,5

9 1(4o'
\.t .tL
\ +stl
\ a t't {

Y.\

\ + 9+3

3 +t +o.'
3te, l
3+(+/
5il+( -,

\-tLz

\dzrY,,

!+utl
.r) lr'1 1

5 4 j't 'L/
9t r-tJ

26t36

t25



Q.39 qfr/: R + IR \.6as tr6Ror fur{ffifrq (twace differenriabre) $EFI tfrwf .t € R bftrt/"(x) >

o,s.r/(i)=],ftr) = r t*
1e1 o < 1',1r1 <|

.-F(, ' f'{') = '

Q.40 {Ey = /(r) 3l{ffifiq *I+61Er (difrerenlial equation)
.f"'(n

lcl /'(1) > 1

tBl ,'(1) < 0

)>o
1

,,"(16-J;),,=(

_-w4

4+

[c] l6

I

I

I

g+G dx, l>0 -[tr.l pa6
+tr5eormt ro1 y(0) = J7,t.*y(zso)=

lAl 80

jt9'rT:
3+w+9
try +3

3 +3-r\-r
'7_

L+g<o'
1_q -r8 '
L+1r I
Lt t r'l
I +(+ L'

21t36

zt& +(

rq' art *' ft(' Erra

tDl e {c-

b+Lrg
o+++3

8 {lv't:(
zt-3* f lsffi
2t\ t.J-- of o -r

61o+{o/
6+1t/
o+ 14,
o < 8i2- -.l.f lr8 -

| +1+? I
/.t z-t ?
f.t'6r)

l*9t(-
l+9,r Y -
l+c.rS

, ^ 
9* 9

o -t '('tl -

D +qt(";
o{ $tl-
gf"

t(
<..--

a

2+lt3

-t1t o r
< of)
t$.rl

@



erements)6rq'Fr 5 t)

[A] 198 [c] r35 [D] 162

Q.42 ql{rfu O TdG-5 (orisin) t$q1PQR fE dfu6 E:q (arbitrary tdansb)tl R-d'tf(,roRtfu

oF od+ oR o3= oR oi+ od B-'@ oR+ oF'03

re F-g 5 fuv PQR ot t
[A] 3r<,H (incentre) [B] aqH (odhocenae)

tcl cftfilb< (circumcentoo [D] iEEn (c€ntrold)

Q.43 nro.ii 2x + y - Zz = 5 lg|.3x - 6y - 2z = 7 boq(oitth= (1, r, t I *5wiqr&srdd 6r

q{-f,{qt

14r+2y+l5z=31

ICI -l4x +2Y + 1Sz = 3

lBl 14x+Zy-LSz=7

lDl 74r-2y+tsz=27

I
o

pL
oo)_

{5 6r+ h frs gri

o

A LQ
Oo )

9
o

L)

LXrY - L'L +)
)

3w-,(b

@

()

t
I

b

t

zz) e+l
l 1{

)

nA
-T

28t36

\\K -L3)_ r,z

e.4t te Emi 3 x 3 snqE M t ftrr6cFnpl (enties) {0, 1,2} q't\.qlMrM 6ffiq qBftdi (diaeonal

lBl r26

,2

\

-.4_

5>



v- F.t"n) !-,r'tl -t-1*..r<

.L^
r-

w

I

O.r."er=)'"-,# .l.i

lDl ,>log"99

ia9

Q.a5 aRf: R -r lR T{r6R or ir{ffifr{ (difleronriabre)FFrt tu $frx € Rbhrtr'(x) > 2/(r), \'ot

/(0) = 18,il{

(0,co){f(x)>e'zr tBl (0, @) E /(x) ERFTFI (decreasins) t

, co) it/(x) <tlrn linoeasinsl t tDt (0, oo) t i'Q) <e2'

cA6 sn h sR sm fu6d 14, 1a1, 1c1 srk loltfurtg6qr\tFtl|fuqrfurfls&61
c.A-6 {n t frq 3t. oTR. \'q. w qll s& uf,{ tsr$ At qw gogd grgei! oi onr ot I

r<t-6 cn t frq oio f{qlafud qRfrftrdi n i ffi \6 b o1m E} udn:

I,t 3i7 . +4 {8ft6sftsfr E-rfl f{ddb 6 qrc grgi 1ga5di1a} orar tur t 1

sriftra sia :.t r*otfift-o-ab qwgaEdo\omari rt, qEftt{,rfldG-6a6tar

TSft'qlt I

zptio r o qR ffi gf,gA +l6Tdr rd frqr B I

*st oi6 : -2 srq sd qRfrEit { t

6qr{r0r. qfr TdF c,r b {flt s6 sf,r ft-ffi tel, tclort( lolt { {r #it b quv gaga} +t onr o-ti
cr *a 3i6 ftctt.lt6 tAl.IDIh 3rJ6cE {do} oldr qr{iw +2 3i6F-dt dplTInlstt141brqw
gagd o1 orar o<i w -z :ia ft{t triib co .rcd furfl b qot 5"rEi +} tfi orar fur ,rar t 1

sc -2 ( 3lrf : 28)

isrisif sldcnt I

"r.b

w rr{ t ft(r Frra

f B*'
+^ A

hr_

tA

rj
h

I

"#
) JnIt

-l)
$

t
A r')

)- fr(2n.tr ) .r B

LA';''
I

fr.--o

29t16

Lbe Pl +B:l h.l-

\-
J

.-.zlD1//'t < lote99

(
(t 3)9 
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cos(2r) cos(2r) sin(2r)
- Sinr

cos t
Q.a6 qR f(r) = - COS: COS,

stn: slnl
,{

tAl (-/r, r) rikd+{Aao}w/'(r) = 6 6

N = 0 T{ /(r) 61 3rEf,dq (maximum)t

x = 0ct /(r) orqrirr (minimum) t
(-:r, r) {Qt3rE6 B3t r{f'(r) = 0 t

tcl

tDl

Q.47 ql{rfia\rEl p W ron ff eqw o<6-o dsrlt (nonzero reatnumuersl tfu 2(cosB - cos a) +
cos c cos B = 1. {fiqE+fiqr$)sst(t)?

rar t "(i)-J5u,(f)=o
to t""(i)+./:u,(f) =o

Pl /at," (i) - ", (9) = o

rot J3 t,, (i) + u" (f) = o

rq e,r{ i. ftq Fqrn

.f ttr t :- I\

II

Ioo

o

o

C,)

-6A"n17r -JSr'"rtr ),ct Ln

Cl y\ - I t'v'-r-- +

O^$ 'r^1

irl'wv^\ - S'

- a-^ /Y\

4;nLIt - {".r'^^

- 'l-(:r."1 ',r4^'vr^1

&.u'^^ -+ c- Y'

S4'*-^-\

O^ L/^ -1^'\ r'".- i

d cr-t\ - 9.\ n

Jgr^"^,i,,". + 1n 't-

SA'-.u-r

a-n 1-)r I 3a't o'^n
.r9

1{y.tt , -c\ 1,1

a^/\

c./r ) > .L

30/36

8,cn n -sr \^."

( t)

"l

I

1
c><,



^h-^\
)-tO/'"'\

r-
+.v*

-{1.il (rt )'-0"

r-[* (

n
)

e.a8 qE g(x) = l.:h(") sin-r({ dt, {

g' O=-,"
1c1 s'ff)=2"

lcl lim- /(x) = 0

D

1o1 s'(-t) = -2"

lBl a4+4d'?-1=0 I

lD'l 2a1 -4d2+1=0

s'(-t) =2"

tDl lirn- /(r) = 0

\.

Q.49 qEtcrx = a *l tesion) R = {(x, y) € IRz : x3 < y S r, 0 S r < 1} b rhraoici<rr<rr,li
i tu{tur or6t, {

[A] :<@<1

tcl oca<j

e.5o cnrtux + 1aFii,/(x) .or(|),*

lim F(.rl6r 3,Ifu4 ;r& B (does not exist) llT_ /(r) 6T qkc{ Tf; t (does nor exist)

C ^)

\?-
fia-th 1

{s s,r* + fr(' +qra

)

/( n) -- gt$(sr1zr )|c-rrrt Sd'"n (str"nr. ) Curl

a
16*) i .L^ 9-onn-Y1

(r,

^

X(-'m l- l

(Y*Lvt-o'n-/ Qt

6-{ 4-r,\ S,t \1 ,rt^,
91\ v\-J

(-)

-q'v\ a

-J1'a1v1 ""1

f]
L -! o

)

al(+
L

_LA

^)
(-

-Zt T
3l/36

Q-ryt
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t\
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1 t-

(t 1_

lt+ Lf

1

qrr f6 o Tlh'< (o,isin) t rqr D?, 07. o7 mqn, a5q pon a T*I0i, nF, r1-, a renrO t a-t roo
seY(unit vecrors) dl

a
\ n--

I a
a

P+ lnL
6

o

L-

P
r

2

[B] sin(P + R) [C] sin2R sin(P + Q)

Q.52 qefrgqPoR rntrfft 1it ttre trianste PQR varies). c{,
cos(P + Q) +cos(Q + R) +cos(R + P) ori{rdqqFI {minimum varu€) t'

rer i 3 rqi tot -1

. r.t6 cfl i,,r" 3'ifl h-6fl tAt,tBl.tct i{tr IDlt ffi fr6 \'6Fr6a *fl 
-. rd6 c{ 6 fr\ 3t. 3{r. r<. rt rlfi wrt b 3I1w g 5i o} 6rdl 6i I

o rdo cn 6 fac ai6 Frqfrrfud qftfufrrdi;t * ffi vab u-1wn frt vrlit:

\f lio : +3 qese E-6'dc h q6c Edgil 6\ 6rdl ft'ql t I

sIa ji6 :o +E ffi ga-gd o) onr rdf €rr t I

trs -3 316 : '121

()-

YP<

=?)
+a

g'+1

ft\*

o 1wdeicirgdct
. r+o 3rJdq c{ oflqf{-d a crr t I

rr +r{ i ftq €qra
.r

\O* \Dfl 9t'rr l--\P

x

1l

Z Y
**932136

eAf

Q.st t Di x o-r t=

lAl sin(Q + R)

l



7

2

cTrTfr p, q 1ltr t\st q, P r.qqio x2 - x - 7 = 0hTa6.r6ia + pttn = 0,1,2, "', bftt
qr.flft an = pd" + qp" ll

a:q: qR a qs1 b qft+q ds{Irit (ralionat numoers) t rst a * br/5 = 0 t.ma = 0=bh

Q.53 
qeaa = 28, {P + 2c =

tAl 14 [B] 7 lDl 2l12

Q.54 cr2 =

[A] 2arr + o1o all + 41o[B] all - o1o [D] o11 + 2a1o

P,r\ -* Z (3] c$qn{{lrIE

Lfr--o.+

rq' 614 i frq RIa

t.

Il-
2)r

)*fii tr@, l(") =fi
9+ft' 3{f,c

)

)rffi'z \v3{
Jf L\.A ,5

2, Z(vst) -- )-

zfr 1*fut

f;
fL r.-\ = b

llc-'+1 't
l+'1 +lf tr

Z\.
'z_

t-/i

\9{

txtr (

_f

z L

33t36
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