


"J/J(J 

m-1 (~3fq; : 2s) 

• ~mit~>r"'"t1 

• ~>r~m-w\1m~ [AJ, [BJ, (CJ 3i'R (DJ ~~~m~~3lftrq;~~~I 

• ~>r"'"m-~ 3IT. 3lR. ~. tR~~\1m (~ ~ ~~ ~ q;lq;rc;rr~ I 

• ~>rw~~3l<PPfyf&ftia~rr~~ ~~~~~= 

T'f Jfct; : +4 ~~ ~ ~ fcrcm;q (~ ~ ~ ~ (~ q;)-q;rc;rr fcnm 6 I 
3ITftret; Jtct; : +1 ~ ~ fcrcm;q ~~~<PT q;rc;rr m tR, ~ ~ lfc1(f fcfq;c;q CfflC1T 

~~61 

~ Jfct; : 0 ~ ~ ~ q;)- q;rc;rr ~ fc);m 61 
3bUT Jtct; : -2 3Rr ri ~rt I 

• ~: ~ ~ >rwm-~ ~ \1m ~ (AJ, [CJ 3i'R [DJ~. ~~<fr.IT m-~ ~ q;)-q;rc;rrm 

tR+4 3fcf>~; ~(AJ, [DJ m-~~q;)-Cffle1TmtR +2 3lcPf?fWr; (l"eIT[AJ 3ffi[BJ ~ ~ 

~ <fil" CfflC1T m tR -2 3l<P f?fWr ~ ~ lfcTIO fcrcm;tr ~~~<ITT .qt q;rc;rr ~ lJllT 61 

II 



r 

I 

Q.l ~~~ EFkllql~ (uniform mass per unit length) ~~~~AAqx~~ M ~§31T 

t I ~ q;r ~ ffRT ~ 3mlR" ( ~ 0 ) ~ "fic¥1 ~I "ffilr-~ Ao cf51" ~ ~ ~ ~ 1, pulse 1) ~ 0 
qx\IBF'fcf51"Tfft I ~"ffilr~~ 0 ~~A ClCPToA ~il~t Ip M q;'r~fcr~fclm~ 
Re< A 4'1! Pii-!f UI cf;l 11~ c1~11-~~· 1 c!Sl" ~ rn ~ ~ 2 • pul::;~ 2), ~ A ~ ~ 0 U4i TAO w:m- rr ~ /'1) ...:> ...:> ...:> 

~~ f.fqi)"~q)\:;~ <~~w~1t? 

Pulse 2 
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Q.2 ·~crPIT~rrci;R~-~ar;r<fR (insulated copper wire) <PT A~ 2A cr5Gl" ~m-CJW.llit C41qf<la FcP"m 
11m t I offl= ~ 3IRtw1101 ~ Rlf3o0& ~ g ( ~~it~ 11m ~ I ~ crc:f<r ~ m- rn;r it~~ I 

5136 

q;flf\jf $ rn;r m-~ ~ ~ ~Cfl*l'1H ~ ~ B wt::r ~ t 1 crc:f<r 3fCR' *ll'jGl!licn C4TfIT ~GR-
3T~ $ qfur: *l11lr t = 0 ~ m q;lufTlr <Pr (angular velocity)~~ Wi ~ t I ~it~ mm~ CfJ2.R 

mft"t/6'? 

x x 

x x 

x x 

x x 

x x x x 

area j2A 
x x x x 

x 

x~ 
x 

co : 

[A] Gf.ITCJW.il~~~~fclwr~~ cos ©t ~ *1'1 1j4 1 <fl t 
[BJ V{6(" CJW.iT q;r rn;r Cf5Tl]\jf m-rn;r ~ ~ ~ ~ 6ffiT t ~ ~ m-~ c!5l' ~ ~ 6lcft t 
[CJ Gfft~~~~~~~~~cpr3TI<Wf, mecrc:f<r~ ~~~~ 

CfT6CP ~ m- 3WWf $ Gl'mR 00 
[DJ ~~Cff6CP~~m-~m-<:!N$X1'1ljq1facn t 

* 4 



Q.3 '[ffi'PR't!N~~~ cnr~ M ~I ~~~~®~1R~~I ~~mil~( in a co­

ordinate system.fixed to the table )~CBT GTf%;:rr CBR(rightedge) x = 0 1R~~l~m ~ 
~~cpur (point mass) cpl-~ i:fTCf~~~~ fclxllilC!f\!IT~~\jjl(ff (released from rest) ~I~ 
~q;ur~~~~~ 3ITT"~t I \Il1f~cpur~~~fcffiFrm\jjl(fft, Cf6T~CITT'~~ 

6/36 

x 3ITT" 1Tffr v ~ 1 f~1=;pr ~ CJ5'R m ~ ~ mft" ~ / ~? 
R . 

m ; ·····--·t·r·~-. ' . . 
t ............. : __ -··-L 

[AJ FR<PUr(m)cnr~ v = ~ t "' -'11+~ 

[BJ ~(M) ~~~~~cnr X t/CqJ(Xco-ordinate)- mR t 
M+m 

[CJ f«q;ur(m)cnr~x = -...fi. mR t 
"' M+m 

[DJ ~ (M) cnr~ V = - : -J2gR t 

*4 



Q .4 ~ ~ ~ (flat plate) ~ GGITCr ~ 1ffi (gas at low pressure) il, 3l'tR 'Mf c!IT 3~ ~m ir. armT ~ F ~ 
:i:rqrcr-q- 3Uffiffif ~ I ~ cfit' ~ v, 1ffi ~ ~ 3lffi<r ~ u ~ ~ <Pl1 t I ~ 1l ~ Cf>t.Hrr ~ <P2R ~ ~I 
t? 

(AJ ~~ ~1!8°~GGfTCTCITT3fc:R UV ~*l"ll'jlllal ~ 

[BJ ~ wi<:r ~ 6fTG GTJW ~ F 3fR }JRl'<)'tf<P orc;r ~"ITT~ 

[CJ ~ IDXT 3lJl1cf S3IT ~ <wr V ~ *1'11j41dl ~ 

[DJ ~ m-~ ~ (q'XUf (constant non-zero acceleration}~~~ 

Q.5 mir~~~if l = 1 µH. C = 1µF,R=1 k.O. t I ~qfuffif cffi;:cm (V = V0 sin wt)~~ 
~m~1 ~if~cPr.im(~)<P2Rmfy~1t? 

L = 1 µH C = 1 µF R = 1 k.Q 

113G * 4 



Q.6 ~ fP1R:6fl§ ftNi:rcprftNi:rcffiur A t (isosceles prism of angle A) I ~ftNi:r CfJT 31qq<f1ict> µ t I ~ftNi:r CITT 

~ fcm<;r;; cfflur (angle of minimum deviation) Om = At I~ ii' fr' Cf5Fr m (fr')~ fttft' t It? 

(A] ~~-q3TJtfffilrcffiuri1 ~~~oo ~~Cf>Turr1 = (ii/2) IDXT~t 

[B] ftNi:rcpr 31qq<f'1i4' µ ~ftNi:rq;)ur (A). A= icos-1 (~) ~~t 

[DJ \Jf6f'~oo4'X3Tltl"CA'cITTuri1 = sin-1 [sinAj4 cos2 i- 1 - cos A] t. 06!'~~~~~ 
oo fr' f.rtd" fcITTur ~~~fr'~ !Mt (tangential to the emergent surface) 

Q. 7 ~~ ~('flfqlf 1 m2 6IBf t 1 llRCf mR CIJTWRR ~~ crrqi:rr;:r fr' 10 K 3Mi5IBT t I ~ 
('fftlllRT0 = 300 K t. ~~crrqi:rr;:r~~ uT0

4 = 460 wm-2 ~ \iffiT CY ~-<il~~\i1'111 f.);qaiCf> 

(Stefan-Boltzmann constant) t I ~ii' fr'~ m (fr') ~ ~ t I t? 

8/36 

[A] ~ WRR 3l'R !J.To fr' tICar t (/J. To « To) 06!' lfRtj" ~ mR ¢T crrqi:rr;:r CfJT 3r:f~ ~ ~ ~ 

/J.W = 4uT5tiT0 ~wrr~~Y¥ttt . 
[BJ ~ ~ "ER"B" (~: ~fr') fr' llRCf 3ltR mfr'~ wrr ~ t ~ ~ m CfJT (11'q11R 

~~t 
"" 

(C] ~ mR ~WRR-q 31'Rtn$> ~6)" 06!' J:!Cf5m 141ct>14 ~~mt~ ffilr-~ (peak in 

the electromagnetic spectrum) ~ ffilr-~ mt 3IR ~ 6Tcft t 
[DJ ~ m~ 1 ~-q P!4'co1i ~Wit 60 'Wf ( 60 Joules) t 

. 460X' 

*4 



m-2(~~:1s) 

• ~$itqN>r"f61 

• W<)cf) >r"f q;r ~ o ~ 9 CfCf> (GFIT ~ ~ GfTtr q;r 1{CP ~ 3lctmr qurtq; t I 
"' 

• W<)cf)1Hr~~ 311. 3TR. ~. ~@~~ 31jWr~cffi"~~ I 

• W<)cf)>r"f ~ ~ 3lcP PJyfc11{ga ~it~ fcJRft~~ ~~~: 
~ 

Y!'f 3fcff : +3 ~ ~~~ ~ 31:Ff ~ cffi" ~ fclxrrt I 
~Jtcf; : o 3-RT~~~I 

Q.8 Ull\-{Rl<f (surface tension) S = 0·
1 

Nm- 1 ~~~l{CP"EiG~~ R = 10-2 mt~ K ~~it 
~ ~ "' "' 

~ ~ fclxrr rmr t I ~-\WIT Cl1T ~ !1U = 10-3 Joules t I ~ K = lOa t d6T a Cl1T 11Ff ID<rr 

Q.9 ~qcpm(monochromatic light) 31qci<l1ict> n = 1 .6 qIB~itww:ftt I ~qcpmq;'fq~~(stack 
of glass layers) ~~~~e = 30° <fflur~~mort ~fcn imrit~"l'fmt) In~~ 

~ ~ t I qff-q- ~ 'tfR!t ~ 31qci<l1iC1? ~ nm = n - m~n , wi:r ~ ~ ~ 6 I W m ~ q;r 

31q4<l1iC1? 1tm t3l'R ~n = 0.1 t1 qcpmfc)Rur (m - 1) ~ m ~~~~~~-qGJt3ITT°~ 

~ P!CflC'ldl t I d6T" m cpr11Ff 6)lJT? 

~ m 
i 

n- mLS:n 
n- (m-l)lrn ~ 1 > ~ m-1 

. . ......... - . 

+::::::::::::::::::::::::::::::::;:?~~:::::::::::::::::::::::::::::::::::::::::::::::~ 
1 ~/· ~ 

n- 3.1.n 
n- 2.1.n 
n- .1.n 
n 

*4 



Q.10 ~ Cf5T ~(isotope) 1311, ~ ~-~ 8 ~ t f3-~ ~ cnRUT ~(Xenon)~~ rj­
~IDor613l('qi:m'TCf5T 1311 ~(labelled) ~(serum) t:fRCf ~~3Rf:tmf (inject) fctmrrm, ~11T?IT 
cffl" ~(activity) 2.4 X 105 ~(Becquerel) 61 <16~~ 't!RT~ ~~A qct>fl'il"1 fcrcifur 
~ 61 3PR 11.5 tit~ 2.5 ml «fi 115 ~ cffl" 3lfcfccrfil ~ 6, (;if t:fRCf m ~ «fi ~ ~ ~ 6 
(3TN ex ~ 1 + x for lxl « 1 ~ In2 ~ 0.7 Cf5T~C!R"~~) 

Q.11 ~ 61~~)\11"1 ~ Cf5T ~ ~~~1"1 ni ~ ~ (quantum number) crrR ~ ~ nf ~ ~ 

(quantum number) ~Cl?&r~~~61 Vi C1"2IT V1 ~~3lftr:r~~61 ~ vi = 6.25, 

~ 'ffif nt cffl"~~~ (smallest possible nr) 6 v f 

10/-'15 *4 



Q.12 ~ ff2R' Wei~ fo = 492 Hz c!5'l" ~ \3('{1~a ~ 6 I 2 ms-1 m r@r ~ ~ 'f>R ~ lffi ~ 
q'(lqld(I M-61 ~mcrq«1q[da ~cITTID'ff(f)'('m~~tR~(superpose)CfmIT61 d'ifqR0114l 

~ <f5l" ~-~(beat frequency) 6 
(~<!51r@r 330 ms- 1 61 Cf>R~cITT~IDHgt ~tffq'(1q[da qmft-61) 

11/36 *4 
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m-3(~Jtcf;:1s) 

• ~ m ~ ~c;rnct>Rm- u1nr~ t I 
• ~ m ~ G)" & t (~ & ~ 3 CfiT<'fll 3ITT" 4 t:ffl!lm ~ ) . 

• ~&~wrrfu:r~~~t1 

• ~~~m-'tlR~fcrcn<;q- [A], [BJ, [CJ 3ffi" [DJ t~~~fcrcn<;q-Wtl 

• ~>i"~m-~ 31T. ~- ~-~~ ~m-~~cffi"CfiT<YIT~ I 

I 
• ~:q-~m-~3fcf>Pp•"'"f~f{ga ~ir~f<ITTft~m-~~~: 

T'f 3fcff : +3 ~ ~ fcrcn<;q-m-~ ~ cffi- CfiT<YIT FcPm t I 
~ 3fcff : o ~ ~ ~ cffi- CfiT<YIT ~ FcPm t I 
"5f,;OT 3fcff : -1 ~ ri ~ ir I 

12/36 * 4 



~ cft -in:tt ~ ~ oT.:r Cfi 1A li1 -ij ~·crc;r~n:r~r.:rr CfiT ~WI"~~~ '5TW Q.13, Q.14 3ITT "' ~ ~ 

Q.lS~'Jm~I 

~~q;ur(~~Cf{H<'.ffmcFr)~llfuv~ ~~(x = 0,y = 0,z = 0)1R>RWf(introduced) 

6ffiT t 1~02IT qctH1'1H ~ ~ £ qcr ~ ~ 8m~t1 q)Uf $t llfu v . ~ ~ £ 02IT 

~~B~~1.2qci"3~SPlrn=~rmt1 E0 ,B0 ~iwr~t1 
~1 ~2 qm;flf 3 

(I) ~ -> z Eo ,...~ -+ --+ 

~ Cf~H V = -X (i) E = £02 (P) B = -B0x 
Bo 

(II) ~ _. Eo "'~ ~ ct'~FI V = -y 
Bo 

(ii) 
--+ 

E = -EoY 
--+ 

co> B = B0x 

(Ill) m&.=rv = O~ 
-+ 

(iii) E = - E0x --+ 

(R) B = B0y 

(IV) m&.=rv = 2 Eo x~ 
Bo 

-+ 

(iv) E = E0x --+ 

(S) B = Boz 

[AJ (N)(i)(S) [BJ (III) (ii) (R) [CJ (II) (iii) (S) [DJ (Ill) (iii) (P) 

Q.14 fclm~~q;ur+z-~~~q2f(helical path along positive z-axis)<ITT~CfRrrr? 

[A) (N ) (i) (S) [BJ cm Cii) CR) [CJ (Ill) (iii) (P) [DJ (N) (ii) (R) 

[A] (III) (ii) (R) [BJ (N) (ii) (S) [CJ (Ill) (ii) (P) [DJ (II) (iii) (Q) 

13/36 *4 



~ 31~ iffi (ideal gas) fq'4Fi ~ \3csx:iq1Rlct> ~~~~I ~ ~ cprc;fl1 3 iT P - V 3llW ~ 
~ 1Tm t I~~ 1 ~ ~ 2 ~ Y'"2f ~ 3llx urR" ~ I~~~ tR ~ct>T<f Wt (work 

done on the system) I ~ r ~ ~ ~ ~ 3ITTRR ~-~3IT ct>T ~ ~ (ratio ot the heat 

capacities) I iffi~~(moles)~~n ti 
~1 Cf)T<¥f 2 Cf)T<¥f 3 

(I) (i) (P) 
P,l 1 2 

1 *i'kl 14'1ll ~ W1 ... 2 = --
1 

(P2 V2 - P1 V1) 
y -

~ vr 

(II) (ii) (Q) 

W1 ... 2 = -PV2 + PV1 ~ 
p~ 

(isochoric) 

(III) (iii) (R) 

*1'1C:l1S!lll p~ 
W1 ... 2 = o 

v 
(IV) (iv) (S) 

. plll. V2 
W1 ... 2 = - nRT ln(Vi) Wrur 

(adiabatic) 
v 
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~!) (iii) (P) 

~ [A] (II) (iv) (P) 

[BJ (II) (iii) (S) P\' [C] (III) (iii) (P) [9-t (II) (iv) (R) 

[BJ (IV) (ii) (S) 
)( 

[~ (II) (iv) (R) ~III) (ii) (S) 

Q.18 ~ ~ ir ~ <PFHIT ~ ~t lffi ir ~ ~ IB cf5t i1N ~ ~ ~ ~ \3'll»il' IRictl >rfsl;m q;f ~ 
~~? 

[A] (III) (iv) (R) [BJ (!)(ii) (Q) [CJ (IV) (ii) (R) f!ip(l)(iv)(Q) 

1fFT Im: ~Rlcfil 

1!.Jf'J& "4 



m-1{~alcf;:2s) 

• ~ ~ 1)-~rc=nr~ ~I 

• ~CfHf~i)J~TFJm~ [AJ, [BJ. [CJ 3l'R [DJ t~~m~~ 3lftlq; fcrcm;qwt1 

• ~~~i)J~ 3IT. 3TR ~. ~~W\3W ~ i)J ~~ (~ q;)-~'fR I 

• ~~~<)J~ 3lCfi Pl'"""1fc;iftia ~1)-~fcITTft ~~ ~~\JllWT: 
"' 

T1f 3icff : +4 ~ ~ ~ oo fcrcP<;q (fctClfoq1) <)J ~~~cm-~ ~6 I 
~ Jicff : +1 ~ ~fcrcm;q i)J ~~cm-~~~. ~emf~ fcrcP<;q-cp]C1f 

~~61 

~Jicff : 0 ~~~q;)-~~Fcmrr61 

?fiUT Jicff : -2 3RT ri ~ 1)-1 

• ~: ~~~i)J~W\3WfcrcP<;q [AJ, [CJ 3ffi [DJ~. C16f~<fl";IT<)J~ ~q;)-~ 
~ qx +4 3lCfi ~; ~[A], [DJ i)J ~ ~ q;)- cp]C1f ~ ~ +2 3lCfi ~; <fW [A] 3fR (BJ i)J 

~~cm-Cj)]C1f m ~ -2 3lCfl~ ~ ~ ~~ <)J ~~cm-~~~ l'J<IT 

61 

Q.19 ~~tffiq;)-(p1,v1,T1)~ (p2,v2,T2)(fCl)~~~~~11<rr6I PP=-ifc;iftia ~1)-@ 
Cf52R6~ 

[A] \if6fV1 ~ V2(fCI)~ ~i)J ~~Xldfi"'IOfill (reversible) ~~\1ll<faTtRT~fcnm 
11<rrmV1 ~ V2 (fCl)~(isothermal) ~i)J ~Xl&;"'lofiii ~~fcmf~Cl5"Tltc!ITWAT1)­
Cfi"'l"6 

[B] tffi cfIT ~ '3\ilt 1)-~ (i) ~6 ~~ T1 = T2 i)J ~ ~ Xlc-¢"'1 Dftll (reversible)~ ~fcpm 

\iffq, 3l'R (ii) ~ 6 ~ ~ T1 # T2 i)J ~ ~ (adiabatic) ~ i)J ~ Xlc-¢'"1Ufi ll 

(reversible) ~fcmrr\11Tlf 

[C] ~ ~~ ~~ fcmrr \1ll<f aT m-~ -~~~(isothermal)~~ (adiabatic)~ 

[D] \if6f ~ 3'l'jc-W1Ufill ~~(irreversibly) (p2,V2) ~ (p1,V1) (fCI) ~ GTEf p1 i)J ~~ \1IIBT till tRr 
i)J ~ fcpm l'J<IT cpj<f ~ 6Till 6 

*4 



Q.20 PJyf&R!Ja ~'ITT(~~.~ tit.~. x:ft. (IUPAC) ~~ (~) 

H3c-Q-c1 

[A] 4-~~ 

[CJ 1-<f<1RT-4-~ ~ 

[BJ 4~~ x 

JQ.:= ;, t.__ 

u 9t}/-f (_ 1'1 1Y 

rf ;:::9 ' /'. \(0-- t b~ 
- z l~-t\) ~ -tA.~"' 00 

tJ ~~~ .t\0.,!f 
,.1'01-

17/36 I 

~ 
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Q.21 L 3fR M s;cIT-2p~~~'RPF!'l<t~~q~ M-2pm11-~fli-:;:r (mole fraction) ~fcl%~ L ~~~ 

cm- m ~ ~Tf!ff §". mr xL 3fR xM . L 3rtx M ~ :wr~= m11-~ ~cm-~ Cfl«f ~ 1 ~mm- CJ)f 

(<);) ~ x:rnt Cj)2R t (6) 

18/36 

[A] ~Z~~M-2pCIT&f~q;)-~~63fR xL =0 ~ xL =1 (!Cp~'PT~(Raoult'slaw) 
cpfq]Wfmrt 

[BJ ~T<& ~ L ~ L- L -2p 6ft:q ~ 3fR ~ ~ M ~ M- M -2p ~ ~ 31CRT-3IUJP ~ L-tv1 ~ ~ ~ 3Rm-~ 

~*~~ ~\jj'Ef ~~~~ FPm\Iflill t 
[C] ~ Z ~ ~ M -2p Cff&f ~ q;)-~ ~ 6 3fR \jfEf xL -7 0 ill ~'PT~ (Raoult's law) <PT 

qr&rmr~ 

[DJ ~Z~~L-2pCff&f~q;)-~~63fR\J!6fxL -+1 ill ~(f5T~(Raoult's law)<P'Tqj(YR' 

mrt 

*4 



Q.22 PtciR>1ftla ~ ~ (addition reactions)~~~~~ (g) 

.:rf.'i 

(i) 

[A] (M ~O) ~(N ~P) ~~(enantiomers)~G)-~~ 

[BJ Gf.:IT~3IT~llfif?JP!Cf)lt01 ~~IDXT~~ 

_>- (CJ O~ P ~31UJ ~ 

[D] (M ~ 0 ) ~ (N ~ P) ~ (diastereomers) ~G)-~g 

MandN 

OandP 

Q.23 ~ ~ ~ ~ MCl2·6H20 (X) ~ NH4CI ~ ~ ~ ~ ~~ ~ ~ fi1c1R lR, ~ ~ 
'34Rf!~ ~ ~ 3te!lh<.'1cfi'l~ ~(octahedral complex) Y ~~I ~ ~ ~ ~ Y 1 :3 ~ ~ 
(electrolyte) cfi'l" ffi6 ~ CfR<'1T ~ f!l11Rl" illll 'R ~ HCI ~ ~ X cfi'l" ~ ~ ~ ~ 'Q'ClI ;:fu;f 
~ ?fIT m z iBil t-1 x ~ z <ITT 4RCf)f<>1a ~~~~(spin only magnetic moment) 3.87 

B.M. t ~'ffi~Y~~~t1 rn~'9-~m('9")fcrcm;:tr~~(~? 

19/36 

[A J Y ii"~ mg 3ITTR <ITT~ (hybridization) d2sp3 t 

[BJ Y~~1r@:~ lR ~Cf<'lf'<l~\S ~~G)-~~~ 

[CJ \jfEf 0°C lR X 3fix Z fl lhQ I Clfm ~ ~ ill fcrc;m;:r <ITT ~ ~ ~ 

[DJ Z ~ 't!W~ (tetrahedral) ~ t 

J1 0 -- --



~[A] HC1043fu: HClOGBT.q~~sp3~~ 

>-'[B] Cti<fil H20~~~mtttHC104~~ 

.:--l,C] HC104 Cfil~ am (conjugate base) H20 ~~am~ 

~] ~~~~(resonance stabilization)~ lf>c''H<:l(<\q HCI04, HClO ~ ~ ~% 

Q.25 ~ 17 ~~c);-x2 ~3ITCf>T ~~ crf ~;:ffavrA'tR tftR~~ ~-@EfrRt~~~6 I <:rg frr:;:r ~~ 
~ 'hC"J'f<l'(i)4 6 

[A] crf ~;:ff-a vrR tR tt'-o* Cf>T 3tcR ~ 6 

'---.J [B] crf ~ ~ vrA' tR 3ITTFR \3Vlf ~ 6 

'>-... [CJ ~ (fltl tR crT ~ ~ vrR tR X2 cJ51-~ 3lCffW tffi ~ offi ~ ~ 6 
[D] crf~;:ffavrR tR HOMO-LUMO Cf>T 3WE!Cills 

20/36 *4 



m-2(~~:1s) 

• ~~lfGN>r~~I 

• ~ ~ CfiT \3'tR o ~ 9 a<P (Gf.:IT ~ ~ & 'fiT "((CP ~ 3tctm:r ~ t I 
• ~>!"~~~ 3IT. 3lR. ~. tROO~~ ~~cm-~# I 

• ~ >r~ ~ ~ 3tcP Plyf<;iR!ia ~ lf ~ frITTft "((CP ~ 3FffiR ~ ~: 
-:> 

7J!1f 3fct; : +3 ~~ 00\3'tR ~ ~ ~ ci;)-~ fcnm t I 
~ 3fq; : o 3Rnr4t~lf I 

Q.~ f)iy f<;ii{ga crt (species) lf ~ ~~tR ~ ~~~11 ~ ~ ~Cfif ~t 
<J ~ 1 X [TeBr6]2-, [BrF2J+, SNF3, and [Xef 3r ,... 
~ (~~: N=7,F = 9, S = 16, Br=35, Te=52,Xe=54) 

-l'r/ l -3 

© 

0 u/ 

e 

0 
v 

~ m ~ ft:ro" ~ 2_ ( fo. 

s \__ y i)-f 2-) j(1C.--

21136 * 4 



~ x v-- \,/"" y \/ ...... .x ~ 
Q.28 H2, He/, Li2, 8~2• 82, C2, N2• 0 2-. 3ITT- F2, if s:iRt~ll ~fu;r (diamagnetic species) ~ ~ 6" 

(~ ~- H = 1 He = 2 Li = 3 Be = 4 B = 5 C = 6 N = 7 0 = 8 F = 9) ...,:> • t t t I t J I f 

Q.29 ~ ~ ~ ~ ~ ffi;&<'fill oRr ~ ~ -~ tf1 (face-centred cubic)~~~ ¢lR:<lCf>I <l5R (cell 

~ edge)~~400pm6i~~~~'PT"EFRCf8gcm-3 6,m~~256glf ~~ 

~~~ Nxl024 
6° 1 N'Pl"l'f"A"6 

Q.30 ~~~~ ~~0.0015 M ~fclw:Fl"~il !C'1Cfl(CI (conductance) ~l(>'Jlfc:Aqia Pt (platinized 

@ Pt) ~~Cf~l"? ~ illC'1Cf>dl ~'PT~ cnx ~ ~ ~ ~ 11 cm2 ~ Cf>lC ~ ~ ~ ~~~-$'1 ~ 
~~~120 cm 61 ~~~illC'1Cf>(CI 'Pl"l'f"A" 5x 10-1 S~l<:l"Pl<lT I ~<PTpH 4 61 ~@~~ 

~ ~ 

~~~~if~:fP=rR'P:ITC'1xillC'1Cf>dl (limiting molar conductivity (A<;,,)> <PTl'f"A" Z x 102 S cm-1 mor1 

~ z <PT l1Pl" t 

f\ -::- ' 
J ~ /kJC·'( 

bf ~ ~ ,-z;1-

pH ~ I.; 

k ~x~'-= .EX {J-:=}-

1 ~ 'P /0 j 1}'1J.P 
~ 

SX/o-;; :XO·<$)/[' f )( v xlfXV X' l J. 

_!5- r-1 ~ ~~ ---::§0 "/< I?~ 
-;:f'J ~ tAt 4'01° 

2- (' 
- f&X/o -~ 

J2 '!-
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m-3(~Jt:r; :1s) 

• ~ $ ~ ~~cHJqiR $ ~ >T"f 6° I 

• ~$~Gi~6~~~3 Cfik¥f3fR4 tjfffizj6). 

• ~ ~ lR 3TI"U1fui ~ >T"f 61 

• ~>r"!"$'mX'3W~ [AJ, [BJ, (CJ 3fR [DJ 6~~~~@61 

• ~>r"f $~ 3IT. 3lR. ~. lRm'3W$ ~~cffi'~~ I 

• ~>rJJr$~3fcfiPty~RsJa~~~~~$~~~: 

rp 3i<P : +3 ~ m fcrWc;q$ ~~cffi' ~ fclurrt I 
~ 3i<P : o ~ ~ ~ cffi' q;rc;rr ~ fc5m t I 
?flUT Jfqj : -1 3RH1.qr ~~I 

f\ .-::: (J ·ai) tJ 

~ '.:-- I i·rr9 

~~t"~~ 

11 ~ ~xf cr-trb 

t\ 

d r llP .-- A 
\.Ji~ 5 ;xto 

ih9<1 

. k ~ J -;.-.~ 
t< ~ .JL­

ttx' ·.L 

·lrf -

J~ 

23/36 

!J =: I. x.), 
-- /4 -s ~ {()< 1.-

J_ ~ :/._,><~ 
k 

e~ I 

*4 



~~• l//n,l ,m, ~~~6~l1Ff$c14'~H~~~~(r,B,¢)~~Cffirr6JrR 

CfCliC11 ~ n, I 3l'R m, ~~mm 6 I <l"ITT r ~3ffi ~ ~ 6 • e ~R (colatitude) 6. 3l'R ¢ 
~(azimuth)61 ~~~l'Jir~~~Z~wric116Jl'R a

0 
61R~(Bohrradius)61 

q;rc;r::r 1 

(I) ls~ 
(orbital) 

(II)2s~ 
(orbital) 

(III)2pz~ 

(orbital) 

(N)3d}~ 

(orbital) 

q;rc;r::r 2 

~ (Zr) z 2 - -

(i) I// n,J,m1 ex: ( aJ e a. 

(ii) ~ f?Y\J'll l<·'iCfl (radial) '1ts' 

5 I 

(iii) I// nJ m ex: (~)2 
re -L~J cos e 

•I ao 

CfJlcTll1 3 

(P) 

r 

J :s \ 
Ot---T-\...--- -=-­

r I a
0

--+ 

(Q) ~ qx >i1fl!Cfla1 ~ 

(Probability density) cc ~ 
ao 

(R) ~3ffi qx>J1fl!Cfla1 ·~ 

(Probability density) ~ 6 

(S) ~ CflT n = 2 ~ ~ n = 4 

~ (!Cf)~ m ~ \m!T, 
$c14'~H CflT n = 2 ~~ n = 6 

~ (!Cf)~cpB~~ 

~zrcn BWIT ~ 27 TRT 6 r:t=:-, 32 ~ 
~3,,~-1e+ WFf~~ f.iyfc;JR.~kl ~~~~<]'(1"ff (INCORRECT) ~6 .. 

CD \. v-- : 
--, [A) (I) (i) (S) [B] (II) (ii) (Q) [C] (I) (iii) (R) [D] .(I) (i) (R) 

-;~~ ~ 1 ~~~ ~ (;bital) ~~ ~'""1R1Rsa ~~~fcITT:IT<tjf 6 1 $~l\J1'1 -~~fivr (species)~ 
1-~~~·~~~6 

1-1· . x X' ~ 

~[A) (ll) (ii) (P) [B] (I) (ii) (S) [C] (N) (iv) (R) [D] (Ill) (iii) (P) 
...... . ·) '""'- > . - ~ . -

Q.33 61$~h'1 ~~~f.iyfc;J[(sa~~~~~~6 

,!'.. [A] _<I) (i)(P) [Bn;; (iv)(R) [C] (11)-(i-)(Q-)~ (I) (i) (S) 

,. . 

*4 
r 



~1 

(l ) ~(Toluene) (i) NaOH/ Br2 (P) ~(Condensation) 

(II) 31R:fc:.)Cn"'1l'1 (Acetophenone) (ii) Br.j hV 

(Ill) ~f.\il<•-1561~'5 (Benzaldehyde) 

(IV)~ (Phenol) 

[AJ (IV) (i) (Q) [BJ (III) (ii) (P) [CJ (II) (iii) (R) [DJ (I) (ii) (R) 

Q.35 ~~~~~(synthesis)~~Plyf<;tftla ~ir~~~~~ 

[AJ (II) (i) (S) l@0cn (iv) (Q) [CJ (IV) (ii) (P) [DJ (III) (iv) (R) 
. - ~ -

~ 

~ ~>r<i~~~oft~G'tflA Oll<!1<ffi~Ol 31'<'f""1~. ~ 

x [AJ (IV) (iii) (Q) [BJ (II) (iv) (R) [CJ (I) (i) (S) [DJ (III) (iii) (P) 



Cm 1ft 
/6-,... f?J ~):t-i.,.. ~~ ;. __ r~2 

. . 
~3: ~1ro1a 
m-1 (~3fcn:2s) 

• ~~-q~"RBP3fg-I 

• ~CfHf~~'ilR'3'W~ [AJ, [BJ, [CJ~ [DJg-~~<IT~~31ftrq;~~tl 

• ~ }!"~~~ 311. ~. ~. ~ffitx:i6t'3'W ~ ~ ~~ ~ cffl-qm;r["~ I 

• ~ }!"~ ~ ~ atq; AY f<;iftla ~ -q xr fcl:Rft ~ ~ 3RmX ~ ~: ..., 

'J!1f Jtq; : +4 ~~ ~ x:i6t ~ (~ ~ ~~ (~ cffl-qm;r[" fclu:rT ~I 
~Jiq; : +1 ~~~~~~cffl-qm;r["cpB~.~~~~Cffl'<1T 

~fcpm~I 

~ 3tcff : o ~ ~~ cffl-cprc;rr ~~~I 

?6UT3tcff : -2 3Rr~~~I 

• ~: ~~~~ffitx:i6t'3'W~ [AJ, [CJ~ [DJ g, d'6f~<fAT~~~cffl"cpJ<1fcpB 
~ +4 3lCJ; ~; ~ [AJ, [DJ~~~ cffl-Cffl'<1T m ~ +2 3lCJ; fq#r; 02n" [AJ ~(BJ~~ 

~<ITT C1mY1T m ~ -2 3lCJ; fq#r ~ ~ ~ fcrcm;:tr ~~~<ITT '4T Cffl'<1T ~rim~ I 

"" [A] P(Y) = ~ ............, 15 

[C] P(X u Y) = ~ 

""' 

[B] P(X'IY) = ~ 
2 

~ P(X n Y) =~ 
... 

Q.38 J:fF!Tfct° f: ~ ~ (0, 1) ~~~(continuous function) ti d'6f ~~-qxrci5'l1xr~fTI) cpf(~ 

lfFf 3RRTC1 (interval) ( 0, 1) ~ ~ ~ ~ ~ 00 

rr 

_ ,:--;L n,y J.. , (\ 
~ -· 

f cp 
[A] ex - J; f (t) sin t dt [B] f(x) +fl f (t) sin t dt 

rr 

[C] x - ITX f(t) cost dt [D] x9 - f(x) 

*4 

p1ft0j~~+ --



Q.39 11AT ~a, b, x 3fR y ~ m~ Cllt<afclct> ~(real numbers) t fcff a - b = 1 3ffi y =I= 0 ~ ~ 

~.;rfu"r (complex number) Z = x + iy, tm(az+b)=y ci;)-~~~. ~~il~cPt.rm~ X 
z+l 

cm(~ ~11R~(~? 

[AJ 1 - .j 1 + y 2 

[CJ 1 + .J1 + y 2 

[BJ - 1 - .j 1 - y 2 

[DJ - 1 + .J1 - y 2 

x2 y2 ~ ~ 
Q.40 2x - y + 1 = 0 31Rl4'!C!<1ll (hyperbola) - 2 - - = 1 ~ x:<l"~f~&I (tangent)~ rn ~it~ qw1 x:ft" 

a 16 

'<'1"1cfflOftll ~(right angled triangle)~~ ;;tT 'ITT ~~(t)? 

[AJ a, 4, 1 

'--
[BJ 2a, 4, 1 

.:x 
[CJ a, 4, 2 

""' 
[DJ 2a, 8, 1 

-,........, 

Q.41 l1'RT~ x ~t9lcrm x ~~~~~(integer) [x] ~Oil" f (x) = cos(rr(x + [x))), ~it 
~ fc/;1 ~(311) tR 3IB<Rf (discontinuous) ~ 

[AJ x = -1 [BJ x = 1 [CJ x = 0 [DJ x = 2 

J-t" ..:. !::fJ 
I* - G L/ -I , 

- ---



- Q.42 f~i:;:pr~cnt.=r~~ C41f{lf4q; ~~ 3 X 3 ~(matrix) CITTcrT(square) ~t~? - ~ 

[A] [~ 
0 

JJ [~ 
0 

JJ 1 [BJ -1 
0 0 

[CJ ff 0 

JJ [~ 
0 

~] -1 [DJ 1 
0 Jd' 0 

Q.43 ~ ~ (parabola) y 2 = 16x c!5l-~ \;ffcrr (chord), \ill-~fu3T (tangent)~ t. CITT fl4l¢"1DI 2x + 
y = p (1'2IT JfUl~"5,(midpoint) (h, k) ~. oT~~~p, h ~ k ~fi .. i:•inf~<P:rFTt~? 

(A J p = -1, h = 1, k = -3 

[C] p = -2, h = 2, k = -4 

[BJ p = 2, h = 3, k = -4 

[DJ p = 5, h = 4, k = - 3 

<J-rtt_J :-1 c A.1 ~ 
'f :..g, 

,YJl 1 - I G ~!_) .:: k~ ~ 
'9i ~ tf 1 -qlY ::. k~ fl l 
~y- f(f ->>/< :::. !<~ I•~ 

4-.. +yd.+~ .J­

'.X.~ + J + 7c( 

cf-1-yJ. +~ 

d tj c< + -Zo<. ~ ~ --1...­

rt.. r( -t-!;J 4-~a( ~ ~1 

?ltf..J-+ yJ. --t'Z ~ I 

n.+:Jc1.f1-C::- 1- *4 

<i_ .;_ -tj J-P ~ - t 
4--t..Jo! -rz~ t . . /2 

r:J. - ye< fY ~ ....-f 



m-2(~~:1s) 

• ~mrrqfq-Jr~t1 

• ~Jr~ q;r '3m o ~ 9 {'fq) (GRT ~ ij;-~ q;r~~ ~qurfq; 6 I 
~ 

• ~:tl"~ij;-~ 3IT. 3lR. ~- ~~~ij;-~~q;)-~qR I 

• ~~~ij;-~ 3fcf> f.!ty~l{ga ~rt~~~~ 3FffiR ~ ~: 
~ 

Tf.UfJfqJ : +3 ~~~\3m ij;-~~q;)-~fcnm61 

~ JtqJ : o 3Rn=r1:ft ~rt 1 

Q.44 qltt114ct> ms:zrr (real number) a ij;-~. ~~fl'flct>'<DI ~(system of linear equations) 

® [J, ! ~'H~l = Hl 
ij;-~re (infinitely many solutions) t, d'G!" 1 + a+ a 2 = 

_!±1.., 

Q.45 ~*1'1Cf>~Dftll ~(rightangled triangle)cf5i~~~(arithmetic progression)rr61 ~~ ~ 

52 24 t d'G[" ~ m t9Tit :rir cf5t ~ CflfT t? 
.:.--;-

{}. 

A._ if!~"/ f 

t:J1ii '1-:f-::;- l 

*4 



Q.46 ~ fcr> f: R ~ R ~ :wl'R CITT 3JCl¢(.i1;flll q;c;ff (differentiable function) t fcr> f (0) = O,f G) = 3 ~ 
f'(O) = 1 ~ ~x E (o,~] ~~ 

rr 
2 

g(x) = J [f'(t)cosect-cott cosect f(t)]dt 
x 

(.[) 
t. ('fEf lim g(x) = 

X-tO -
Q.47 p ~ ~ 1:rRT ~~<[ff (circle) x 2 + y 2 + 2x + 4y - p = 0 ~ ~ 31~ (coordinate axes) if 

~clf.:r~\3'"lllPIB (common) ITT 

Q.48 31~ /l,-a,-<:;, D,ErF.. G, H, I.J.~10~~~~\Jl"IB~ ~fcr>x ~-~HR6~\R~~xfumt~ 

fcITTfi 'lft- 31aR ~ fl'<ICJ>RI ~Natt. om y ~ ffi6 ~ ~ ~ ~ w.r t m rt~~ 31aR ~ fl'<ICJ>RI G1° 

~M-tcr~3Rl31aR~f1'<1CJ>Rl ~mcft~ (iifz.. = 
9x 

~) t3iN-) ----, 
~Uf)~ 

y ti~ 
- - .2-1 

..J'X to/ . .. 

30/36 
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~/t>JJ_ _J_ --
n; g--e_-7 , -

{o ' .r'~ J , 

J 
' ( 0 • 

~1 
-:::-
.) >< t O I ... 

;c 
, 



"&s-3(~~:18) 

• ~m~~WPR~~lHr61 

• ~m~crr™6<~™~3 CflTW1"~4 tfftfizjt). 

• ~ m tR 3ITTTifur ar.nr~ 61 

• ~~~~:qR\3'ffi"fcrcm;q- [AJ, [BJ, [C] ~[DJ 6~~~fcrcm;tr~61 

• ~ ~~ ~~ 3IT. 3ITT'. ~. tR~ \rtR ~ ~ ~cffl-Cffle'IT~ I 

• ~~~~~3{cf)PJyf6tR9a~~~~~~~~~: 
"' 

7l,t1f Jiq; : +3 ~ ~ ~~ ~~cffl-Cffle'IT ~61 

~ Jiq; : 0 ~ fclmt ~cm- CfflC'IT .,gr~ 61 
?fiUTJicf; : -1 3RT~~~I 

31/36 *4 



-

. 

c'f>rc;r:r 1, 2 d2lT 3 qwi:r~: ~(conic), ~qxx:q-~ (tangent) CITT*P"fi<fHUI d2IT~ff.R° (point of . ~ 

contact) ~ lJ<1" 'g' I 

~1 ~2 c'f>rc;r:r 3 

(I) x2 + y2 = a2 (i) my = m 2x + a (P) (-2_ 
1 
2a) 

m2 m 

(II) x2 + a2y2 = a2 (ii) y = mx + a.../m2 + 1 (-ma a ) 
(Q) .Jm2+1' .Jm2+1 

(III) y 2 = 4ax ,.{iii) y = mx + .../ a2m2 - 1 ( - a
2
m 1 ) 

(R) .Jazm2+1' .Jazm2+1 

(IV) x2 _ a2y2 = a2 1<(iv) y = mx + ..Ja2m 2 +1 ( -a
2
m -1 ) 

(S) ../a2m2-1' ../a2m2-1 

-..J [A} (I) (ii) (Q) 

~ - . 
[BJ (I) (i) (P) x . [CJ . (Ill) (i) (P) [·1 (II) (ii) (Q) 

, ""'=::: . 

~;-~ ~~I) (i),(P) ~ ~~~ii~(~~. [CJ (~) (i':') \R) [DJ (III) (ii) (Q) 
I\ 



l:fATfcn f(x) = x +loge x - x loge x, x E (0, oo) ~ 

• ~1 tl" f(x),f'(x) ~f"(x) m-~~c!5t~<!T~~ 

• ~2~ f(x),f'(x) ~f" (x) ij}3FRfc!51CRtfift'RczrcrnR(!imiting behavior at infinity) 

c!5t~<!T~~ 

• ~3~ f(x) ~ f'(x) ~mftwr~(increasing/decreasing)fflc!5t~(nature)c!51~ 
<!I~~ 

~1 ~2 ~3 

(I) f(x) = 0 ~x E (1, e2
) ~~ (i) lim f (x) = 0 

X-+OO 
(P) f (0, 1) ~ t 

(II) f'(x) = 0 ~x E (1, e) ~~ (ii) lim f (x) = - oo 
x-+oo 

(Q) fit (e, e2 ) ~ t 
(Ill) f'(x) = 0 ~x E (0, 1) m-

(iii) lim f' (x) = -oo (R) f' ii; (0, 1) ~ t 
~ x--.oo -

(N) f"(x) = 0 ~x E (1, e) ~ 
(iv) rlim f"(x) = 0 (S) f' it (e, e 2

) ~ t 
~ X->OO 

Q.52 ~t)"~~m~m~~ (only INCORRECT combination) t? 

[A] (I) (iii)(P) [B] (II) (iv) (Q) [C] (II) (iii) (P) [DJ (III) (i) (R) 

[A] (I) (ii) (R) [B] (III) (iv) (P) [C] (ll) (iii) (S) (DJ (N) (i) (S) 

[A] (Ill) (iii) (R) LB] (N) (iv) (S) [C] (II) (ii) (Q) [DJ (I) (i) (P) 

~m.;.,~~ 

:d-1"'yt 0 
'! ~ m~ --if (_ Jj_/ -j_ / 

a == t-2, 

··~~~,.~ 
J.t:- fa-~-%~· 

-rg;. ·/ -'Y ~'/ 

Y- rnx ;t: p;7,;,;­
..J :;, ff\[< .Ji :t J. 

p 

- *4 



e_-rr,, i) 
d' -f:;/~,.- ' 

a_P ,- l 

~ 

y;;. rnit.:t (j SI~ 
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att (I ff"it3J:::: 9-. 

OP( f -~ 
of) r _L r;. 1 

u 
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~q:;m (ROUGHWORK)~~~~~ 
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