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Q1  &fIS 3awI T W U TP a&! (plank) T TH {55 8 ol BT + § | 0 S U BE R TH
R (R > r) BT a1q Geara & 3@ T g | o for i fosr o foraman man g, 39 9 &Y 8|
TH BR Y SHW IS A1 8 PR [P g ITa sl R ifas @ g ST plor s a1 8 | 9 1
HfYSHTH A o1d b b Pesid aid UR dleT URY Ta! ddl &, 39 oIR8 © & [0 UdidTdd
(schematic) § 4T AT & SIIAR TIE]

ing = = =r ing = — =T
(A) sinf = = (B) tanf = = (C) sinf = " (D) cos = R

Q2 UM (e SEd d Uere) | ot Uh geop! AfhepT (disc) &TcreT T H It B U T8 3o
3f&f (axis) P URG: GO P & forg T 8, o o - fomr o feaman man ® | 9fe U vt
TED DI AfhdT T ST SR, D & T X U foig W HAMER IR H 3@d gU Afhdl &
& & R: GREATT (revolve) BT ST dF AfehepT [T UBTAHD (schematic) & adT HTY

& TR TG ]
B
N

(A) B B T o1 o= & fausia fomm & goH &t |
(B) T 1 T b1 fo=m H gouid Heft |
(c) ol T8 Bl Ud SHHT aroH= faRafdd X |
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(D) YOI T8 BTt TR SHPT aroHH ¢ €k dg T |

Q3 20 cm N Al U BIC §a (roller)a'ﬁw(axle)ﬁm 10 cm § (AT fEamg 7 &g fo
B 3T ) | U8 U AN a0 TR W1 g3 § | U &fast Hiex Wod &1 U BR 3Td! 4 & SW
T g3 & (A famy 71U aTd fosy 1 ) | 30 Whd i ofd efR-efR ¢ IR 39 YbR bt ST
2 & Wra g )R a1 fraa Iaan g, td S faAT frae dies o631 3™ aRal § | 9ad &
50 cm 311 9 gdb- & UYTd, Wha 3! [fd 75 & ¥ fow w5 ke i (7@ udiees

(schematic) § TUT AT & AR T8 §)
)
(A) (B)
x=0 x=50cm x=10 x=75cm
(Q) (D)

x=0 x=25cm

= @

x= ]IOO cm
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Q.4 WWW,WWRQﬁWﬁQT@ITN%,WWﬂ(resistance)'_'l"TU“C[%|aﬂT
@1 ford o axifam 7T B, 39 &1 BR & aRf ¥ I3 §U T, TU1 I8 S IRI & §RT 39 TSR Al
§€ %ﬁ? DT dd FeareR (vertical) % | @Fﬁaﬁ Wﬁ?ﬂ?\’_ﬂ (capacitor), org Or 3mawr Q %, q
% R4 S gRI S gU R | I8 SUST Th TSI afal Jrasid &7, 5 f& $usd & aa &
TR g quT et dtgdl B, 8, § fUd § | a0 g &1 &g xd § <) ST usat & Aread
T S 310 Try A €t SFARIG 8 oira 7 | ford™ Iwg 7 ug Gl gft are ¥ SFmafa 81 S
%,Bﬂefﬂmf[ wmwmwwngularmomentum)ﬁﬂﬁﬁgﬁ@[ﬁ:{mm
(@8 W fob SO THY a1 @Y ¢ b Husel S0 T § 19T 8 g urh 8)

/

I

Yy v v Y
o

(A)ZNQB,R? (B) TNQB,R? (C) 2TNQB,R? (D) 4TNQB,R?
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Q5  UHRI &I THh JHIR [HR01 §ol HId & Tdh URGRN b, oNd! SR HIe Aid 3T AR
T R AMUfad glar g | dd ffa (emergent wavefront) &1 gl 311?% Y UHR g [For
PLIEARAED (schematic) %'HQ‘IT g & STTAR '_-l_E?[%, Air: gd; Light: YPIX; Glass: Wu?l]

Light Glass

At —> Air

(A) (B) (€ (D)

Q.6 UHIHM IR I & &A%d arell U —Talt, fores aFl RR G gU 8, & &1d WR1 8 | 51 &1
g9 103 kg m3 B | 3R T U —Tcht Bt ST Yolaf H S T &t SHars, it B Ul & aries
029mg | U—cll & a8 YoT | fiRA dd a9 I STl Sl 8 O 9 39t $als 0.1 m
T2 S, S bt o A i @ | fRRIRA Odt T ofd B Srga-Riet %d § aUT S9T U
800 kg m™3 § | Tell I ST YST3N H g T BT TS BT 3UTd (:—) g

|
0.1m 1f

ha

(A) = (8) = (€2 OE
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Q7 gIgHM m%WWaﬁ@ﬁﬁm (potential energy) V(r) = Fr%?fmﬂgm$&ﬂ3‘ﬁﬁ
qHAT S | 981 F U e [Fadich §, U1 Ul B Jai-fog A g2 + B | 01 bt Shutt il bt ur
WIIVEFI (Bohr’sModel)%Wﬁm%|qﬁWﬁ$&ﬂﬁﬁG€H R,?‘[ﬂ'[%ﬂﬁ"l’i%f?cir
SOl HHRE, v Td E §, 99 ndl Bel & R (@81 h @i Fadie 8 )

(A) R o« n1/3 QYT v o« n2/3 (B) R « n2/3 qul v oc n1/3
3 /m2p2p2\1/3 n2n2p2\1/3
(C)E_E(Mrzm) (D)E_2(47t2m)
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0.8

0.9

TP UHIRNT §ed & dq (filament) BT GETT 8AHA 64 mm? § | $I g BT 2500 K ITGH aTcit
TH FHIHT (black body) F TRE A Tabd g Sl fh g¥ F 3@+ W T foig Wi &t Hifd fafdmon
INId BT § | 39 YbTIT Feosl 1 A H 100 m B g2 J W1 91l § | 7 Ao i Derep
(CPA-deedE Fadi® =5.67 x 1078 Wm=2K~4, dH &1 d®IUa Fadie = 2.90 x
1073 m — K, Wiep fATdics = 6.63 x 10-34Js, fAald & U &t 7fd ¢ = 3.00 x 108 ms™?

qifor)

(A) dd gRT Al Tfad HT A 642 W 645 W & SIRAH | |

(B) U&h b T 3I1@ § YA b arelt AfeRa wfad d1aM 3.15 x 108 w I
325X 108 W & SRAH G |

(c) a¥ ¢, foraes fo ueeTr ot ditgar affiies gift, 1160 nm 8 |

(D) Ifoid fafepur &Y 3Ngd a1 e BT HM 1740 nm O W, Vefeb & T 3@ H Ufd
YPHUS T HA aTa BIeH! B Hof AT 2.75 x 101 F 2.85 x 101! F ARA A |

1 Hft At o1 v T el B ST gfaueHs gidn 7, o wht ikt & dad ue
Wi R & U & o fbar o1 o | T 51 TP FoITelt § ST SrerT AR Sf famnsh &1
TH AR X & U § T UHR I Fad IR § 1ob: [RUNT | = [X%]; [@1d ] = [xF]; [@ROT] = [XP];
RGN ¥ | = [x9]; [§eT ] = [x7] | O

(A) a+p=2p Bp+qgq—r=8
COp—q+r=a D)p+q+r=p
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Q.10 foeft 8 & UHaHM fagqd &4, E = —400v3 § NC~1 T TN § | ST m & U YA
HU DI, PR R MY g8, ITATH 2v10 x 106 ms~! DI ARH T I vafd far s g
| ST B DI UATIT HRA $T I, AT AU g ¥ 5 m Bt &fdw g WIW T T Y a1
%,aﬂTﬁ?ﬁﬁﬁQ?ﬂWW(schematic)WﬁmﬁTW% |1T% %= 1010Ckg‘1,?ﬁ

& >
<

(A) T8 BTl &fAS F 45° & 10T IR YT fa1 S af d&d o1 N HR URAT |
(B) T T Tfe &S F 30° 3YdT 60° P HIvT IR U foram ST af wed &1 Hed o
U |

(©) e P! Ve F 39 S0 ERT R T IR h f s qaﬁ us DIPAT

(D) a&uﬁﬂaﬁﬁsﬂwﬁgm BT THG AT |
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Q.11 ﬁaﬁa‘zﬁrmﬂw G{W Wt@ﬂﬁm t, PIGRCE (resistivity) p, 3TN Bredr
R, Td STE1 341 R, & | 59 U & <1 RRT & Heg faHamR v, 89 IR 399 Uaied faegd ur
13| 39% ffafad, T8 11 ST & fob Ut & 3i1cifies Ud aTel g% & Hed Udh U (transverse)
fauarR av 8, S faxrs =0 I ifaw™ Saiger ! & et GHTET (kinetic effects) & HRUT &7
BT 8 ((Iggd URT ¥ IUF TWHT &7 &1 AT 09 A ) | dg39R ([ Udierdis
(schematic)%?‘f?ﬂma;@rlﬂﬁ :fép[%]

(A) I = Z—;ln(%)
(B) STRT US T fava 3mdiRes gy &1 ga & i 3 |
(C) STRI g8 &1 faua ke g S qa T H HH g |

(D) AV « I2
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Q.12 ydfihIcAd FeETguR, & UEl § TR AT (KMno,) % et faferd aow= 7 R ¥
US| Ul ® g9 Uil o) igand HHSE: ny, AUT ny (ng > n,) AU U Thdh 3G g, S8l An =
(n, — ny) K ny 8|3 UE B T DI TS & §RI SIS H TR KMnO,, 914 U ¥ S8 U
A 29 T & GRTFAR (diffusion) HAT SHRBY HAT § | BICT AP D1 AT | TUT SHTIY
BT BT &AHA S § | URB I HRT s Ui BT I8 THE T SR 714 &b ST TR Sl
g, T UL BT FagRur ST it  Iab 3HifR1eh aTe & 3ieR b HRU BN § | 7 AU[ii Bl =1t
vmﬂwaﬁwaﬁ(ﬂscousforce) —Bv %W?ﬁﬁﬁfﬁ?ﬁ%w ﬁ@ﬁ'ﬂﬂ'@%ﬂ
(An)? I T} Uel ) 0T A 8Y, Y A A o 1 @) FUT IEI § (8)? ( k SeodH (Hadi
?)

(A) AfcTHT H SU[3ft & Yo 8g 9 Ank,TS © |

(B) I UqaH I BT 8 [ ny fvl = Ank,T

(C) AerPT  J Ufet AbUS W arel SHU3it 1 o T () (%)S%ﬂ

(D) BT GRT VIR B arel Ui B &R FHY & Iy uRafdd e gl 8 |
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Q.13 3Ty 3 BT T Yuia: Wl g3 ol SR TR Teh Hiex T UhHT UM (scale) BT &fast
AT § 9 UHR W foh 915 STl 0.00 cm TR TUT ERA STTE 90.00 cm WR 1 | 919 39
STl B TAM & g Bl 3R IR TAPR A BT T0d R &, a9 ARW H Had a1g
SHTelt &) 9 & e fraerd § auT arll el TeT T § | $© ) e & 918 91 et
P Sl ¢ U7 3 Gl STl fhaamT SR™ &xall § | 9HM & % (50.00 cm) I x TR TR
3T R G SHITel T SITdl! § TUT 18 STl G T SIR™ &t g | T Gl SHiferdl IR
T aTel INT Sl & iR o BRUT BT & | Afe STferdl a1 UHMA & st & Rifies auor Juric
BT A 0.40 TYUT TTfST G807 0T BT M 0.32 8 I, cm H xz BT HAA BT |

Q14 it tHh Rra ¥ YAyt gde Ja WRT S <) o & U a1 & HRUT 54 RN & [hAR! o
W h SHas d6 U S Thdl ¢ | 3T $dls i TUET &3 & [l §H TREBeI Hd § b
I ¥ 9 & ARAUATE (flow) T T, FIA & fHRI ¥ SWR &1 o, TddTds® AR, A
HIcTs 1 U b (disk) P MBR H g, o IR 31 AR § | 91d oI &1 gard 39
AfehepT & Fae U IR 31 81 Il ¢ fob g8 a9 & SR IUd 9 399 HH g1 ofrd ot i
& PRI & Fde S1a &1 Y§ ge S1d1 ¢ 9UT T8l 4 od 98 AT § | afe STd &l 97, STd bl
UY-TH1d 4T T &R0T o] TH U 103 kg m=3,0.07 Nm~1 d4T 10 ms—2 B, dl BT h T

mm H B |

"
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Q.15 @&Wﬂq 3di-g (unstretched)mﬁwm (spring), NPT HHM-Fadie k%, Gl
TH RRT ga-fdg (0,0) ¥ TEG (fixed) § | U [&4g-H01, BT SHHAH m IUT YHTHAS dgqd
AR ¢ 8, FUF & g R I Tag 8 | T8 For 1& foea afas aa R @ g | afe
3T g 1 3R [P, T [Sg-TG3T (point dipole) 7 P HA-ig IR Trag v o, < R
F PR (BT B T3 JraTaRyT § HHM! 31 T8 [ 8 Skl § (w3 | o afe fifg-

HU P AR I Al (Al « 1) TaRUa s Gad ol S ad I8 %\/% DI Mgl I Gre
HIATS | 6 HTHA |

Q.16 TH UH H UReg Ue O Sy 79 &1 oRfe a@ P, @ AT v, ¢ | 98 I9aUg
(isothermal) TRRUI Tl 8, IR 1 ST S 4V, 81 A1 § | ST UYTd, 1T 6T S
(adiabatic) UIRUT BIdT § TYUT ST 3 32V, 81 SIdT § | GHATUT Ud SIS TERUT & THY
T G150 TR BH: Wigy, T Wi € | AMQ A 2= £1n2 8, A £ BT AN

&l

Q17 us fRRWRF @'HTYT (tunning fork), TUdh BINED (pipe) & EITQW & Ty 3{J-Iq (resonance)
B ARTH T | 31 T5 WA gy, AT & TA BR & T Td 395 THR R H 2 ms?
T & T ST & | 59 fRUfa o o <o feys o 9n ATl 8 & forg AferesT &t aars
o gRkadd &A1 S | Ife ag | @G & A1 320 ms~! 8, 99 AfernT B TETs H g1 arar
yfererd uRadH &1 gaH A7 g
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Q18 e qRiTBR ichehT (disc), et BSam R B, R qET $MA% ¥ o(r) = 0, (1 - 3) B, T
0, T FRRIP 8 Td r Afshebl &b bg A A § | Ueb &S Teild Uy, St 59 MAfRid =fchept b1 gh
W I INES (enclose)m%,ﬁwwa—c{ﬁaw d)o% | WWWW,GPIW
& T Hbfokd & U ot e £ &, 9 TR aTen 3ggd i ¢ § | T ST L2 T AM
g |

END OF THE QUESTION PAPER
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Q1 g fpeft T & srupat & it 1 faaRur =ie f& o & SR |, af st & sifa-dure
(QT&[WT[, most probable,), 3gq (average), dYT T A1 Hdl (root mean square) Tiferat &1 S{UId,
HHT: % (&H H Fraction of molecules: H'UlGﬁW 39, T speed: Tﬂ%f),

5 3
8O
T €
speed
(A)1:1:1 (B)1:1:1.224
(C)1:1.128:1.224 (D)1:1.128:1

Q2 fHfaRad ¥ ¥ &I, SId-31T8e (hydrolysis) TR 0, & HRdl &7
(A) Pb304 (B) KO, (C) Na>O> (D) Li.O,

Q3 TP TTeH oIeid faad- H &l Urgail X qUT Y & A1S¢ed (nitrates) § | IHD! SId NaCl & ST
faerg # fireTTd § T Ueb Wibe @&y UTwd Bidll & | I8 @&y T Ut H 3ifi &0 ¥ 4ol R
% 3fARRT (residue) P T U fAqdH Q ST § | SMARRE P, ST SHIMAT (aq. NH,) H 3R
HifsTH YARIhE (sodium thiosulphate) & &nfﬁaqﬁqam% | Q &1 T4 faaaq K1 & 9ry
TS Ul 38T <dl § | T X 99T Y, U, 6,

(A) AgTd Pb (B) Agwd Cd
(C) Cd T Pb (D) Cd @& Zn
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Q4 ?Ia:[ Ay (Newman projections) P, Q, R dUT S BIE] Ia@”Q R % |

CH3;

HO CH;
HsC CoHs
CHs
P

CHs
CyHs H

HO CH3
CaHs

HsC OHCH3
H H
H C,Hs

CH3;
Q

CH3;

C,Hs CH(CH3),
H H

OH

R S
frafafed & & S A1 fadmed T (identical) 30[3{f &I fA=fUd R & ?

(B)QUds
(D)RTES

(APTQ
(C)QUR

Q5  fufafad dxammett & forg &1 s g dhu . (uPAC) T
3-QW-2-€E@H@-4-ﬁW-3-§?-S-&F@W RIS (3-ethynyl-2-hydroxy-4-methylhex-

3-en-5-ynoic acid) %’ ?

(A)
OH
Z

©)

(B)

(D)
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Q6 DURUW (D-Erythrose) BT TR U&Y (Fischer projection) 1 faamar M g |

CHO
H——OH
H——OH

CH,OH
D-Erythrose

D-TRHS TUT TP JHIGAMATN (isomers) P, Q, R, AUT S & YA TWY-1 (Column-I) H & TS §
| P, Q, R, dUTS T EIR-II (Column-IT) ﬁ D-Tfele &b Y ﬂ—tﬁ NESEC) ?:[3[ | (Diastereomer —
Afd TH19Yd, 1dentical - I, Enantiomer —

Column-I Column-II
HO H
P. OHC‘ E 1. Diastereomer
Hon \—oH

2. Tdentical

Q. OHC OH 3. Enantiomer
HO}_<:;

(A) P>2, Q>3, R>2, S>2 (B) P>3,Q->1, R>1, S>2
(C) P>2,Q>1, R>1, S>3 (D) P>2, Q>3,R>3, S>1
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Q.7

Q.8

JHTTAHT |, P — v ST & FgferiRad THieur & sarn S g,
w=—|dV Py;.

9 U e e fafiy U ¥ ToRan 3, 99 e an s Fufaiad geiierer @ vefdia
ERIIGIE

g GHIBRUI AN &Il §, 5

(A) 1T GTERaTd (van der Waals) SITRIT THIHRUT BT UIAH BT ¢ |
(B) UshH ISHHUINY U4 YHATI ¢ |
(C) UehH IhHUNY U9 S & |

(D) UshH 3FehHUNg Td RR A W B |
fafaRad AT 1-v & Ty § T8 HUT @Y T 99 BN |

e
H H
O ©/ H-CH; @ H———H
I Il 1] \Y)

\

(A) Wﬁf &R (conjugate base) T fawIT e (delocalization) % HRUT A 1 erlﬁﬁ'q%|
(B) TR 1V HT AGHT &R WRIACH (aromatic) § |

(C) T 11 BT AT §¢ SIIct @, Ofd 390 T —NO, TR § |

(D) TIRTH! BT SFATA BT HAG; 1> IV >V > 11> 111
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Q.9

Q.10

Q.11

frafead siftifshar srgepa & A Q, R TUT S U IS § |

0
CH o
HiC ] ° S o Eé . (i) CHsMgBr
H3c>l\©i§ S q (i) Zn-Hg/HClI < MHO" o
AICI5 (i) H3PO4 (iii) H,SO4 /A
P
el faced (fadhedl) o1 =g 5 |
(WSE ®Q
HsC CHs H;C CHs HsC CHs HsC CH,

=TS

CHs HO,C o)
C)RT (D)S®
HsC CHs  hc CHs HsC CHs  hy CHs
HsC HsC
e 1)
(@]
Fafaied & T 98 HUF (@Y B T BN |

(A) [FeCl,]~ @I AT ITEFAD (tetrahedral) T |
(B) [Co(en)(NH3),Cl,]* & 2 S qHGad (geometrical isomers) g |

(C) [FeCl,]~ T UdhUI-HIA g#ddvnltl &ITEJ_;UT (spin-only magnetic moment) [Co(en)(NH3),Cl,]* |
B |

(D) [Co(en)(NH3),Cl,]* H PISTee 3T (cobalt ion) T FHRT (hybridization) sp3d? § |

BIRUIGARIS S, AINT, YT URadIRe 3T (hypochlorite, chlorate and perchlorate ions) & TG
B I HUTE (@),

(A) BTSUIGIRTSE (hypochlorite) 3T Ta Uad Flﬂ'”:ﬂ &R (conjugate base) g |

(B) ad FARC (chlorate) 3T HT 3M0GH SMBHR TR (Cl) & THIDH! FiH STl gRI
U BT 8 |

© E’I’s@ﬁ?ﬁﬂ%‘c’ (hypochlorite) 3R F@Re (chlorate) 1Y SHHTFUIA (disproportionation)
& SIE 3T BT YIGH IS (identical set) T 8 |
(D) BTRUIGFIRTSE (hypochlorite) 3T, TeWIZE (sulfite) ST BT SHRITHROT BT |
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Q.12 YA M 3R FUH X ¥ fAfffa e 3t &) gt T HIFHT (cubic unit cell) BT T
I fears mi R | 39 A H v 1 3mafe e umee &) s B A B R |
g1 Y (DY) DT TG DX |

________________

eeepecheadtacpecdead

________________

ov (x
(A) TRTE BT TATIUIT G (empirical formula) MX g |
(B) Y1 M 3R FUMTH X B RUEEESUISE] STfHfaar (coordination geometries) o % |
(C) M-X P 3TEY TETS 3R G- Thdh HIFD] b PR B SIS BT U 0.866 ¢ |
(D) YT M 3R 0T X B1 TTep FHsarsil &1 301 0.414 § |

Q.13 TP YHIHR WD H 0.10 M HRAP 3HT (oxalic acid) P 5.00 mL @ &1 BHAERH
(phenolphthalein) YTIH BT JUUNT FReb G GRT NaOH I SHTIA foar a1 | T ura ustequl
T QT geopT aTel! T YT 81 A% NaOH & HTIRI SMd ! AT ! IR0 H far man g |
NaOH & faaaH 1 igdT, AieRdl &, |1 g ? (gRoft o Exp. No.: TRI&T0T &1, T Vol. of NaOH:

NaOH T 31aH 8)
Exp. No. Vol. of NaOH (mL)
1 12.5
2 10.5
3 9.0
4 9.0
5 9.0
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Q.14

Q.15

Q.16

dT9 1000 K TR HHAT A = B R &G ¢ | Th T80T ¢’ R FH™ HT 19 TG 2000 K BT
a7 3R A o wrawT § ugeH faar T | 39 YA & SR A & 3 I (partial
pressure) BT 1 bar TR fRR @1 741 | B & 3HifIe q1@ &1 90T & 1Y 3G - foaman T g |
aTd 1000 K YT 2000 K TR A fsst Suifaff (standard Gibbs energy) @1 SUTd T g ? (3R

T Partial Pressure of B: B &1 WE{W, dyT time: FITIT[%)

—_
o -
.
»

T

(@)
o
o

RN
o

Partial Pressure of B (bar)

T URFUTTT (1 bar TUT 298 K) TR, BIESISH 3R 3o & AT ¥ 9 Th 247 I (fuel
cell), ORI G&fdT 70% B, WR &M ¢ | 3P Td ANHAT B,

1
H,(g) + 502 (g) = H,0 (D).

H,(g) ¥ 1.0 x 1073 mol & ITHIT Y 3T IA U ITH BT &I THURHIUISH (monoatomic) MG
T & 1.00 Hid &I U SWARIEN U § THifSd o & forg S fovan | 59 ufvfRufa &
3imeRf 19 & arga (K ) § faraan ufvad= givm 2

3T 9 & -l & AFS U=T faHal (standard reduction potentials) & A fFAfifad g,

0,(g) + 4H*(aq) + 4e~ > 2 H,0 (1), E° =123V,
2H*(aq) +2¢~ - H, (9), E°=0.00V.

I HY: F = 96500 C mol 1 R =8.314 ] mol 1K1

AT, TeRIR® 3 & A1y ANThaT e TAHTaH Tethe adl BIgeio a-1dT § |
300 K 4T &1 1.0 atm TR 5.4 ¢ UIAMATH &1 50.0 mL 5.0 M TeRIRS 3 & 1 SifHfesar
BRI TR I §3 B1SGIo I BT AT e (L) H o1 g1 2

(SUINT $H: VI BT AR SUHH = 27.0 gmol™2, R = 0.082 atm L mol™* K~)

718
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Q.17

Q.18

238y YfeTINfaed & & d1¢ IdTE & U A 206Pb T § | 39 UshH & SR 3T (alpha) 3R
dfeT (beta) HUN BT IS BT & | Th TS forad URH & 238U &Y AET 68 x 106 g off, <fiF
YTG3HT (half-lives) & & & TG Z x 1018 3T HUN BT IfoId BR 295Pb dT 8 | Z BT AH
g ?

fafaRad sifiifsrar o Aiffte p T GI® Q HT IMTE U 3MAHHG AT (intermediate) §RT
Eﬂ?ﬂ% | (Wlmff conc.: Y=, dUT A colourful compound: WWW%)

CO,CHs
CeHs CeHs
conc. H,SO
273 Q (A colored compound)
CeHs
P

Q P GNF[GET Pl Hife (degree of unsaturation) T % ?

END OF THE QUESTION PAPER
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Ql HH ™ fFab fﬁﬂT(‘ﬂHH@'ﬂE{ (quadratic polynomial) x2 + 20x — 2020 & fF arafd®d
Hfﬁ(distinct real roots) ARG %QH I v’ & ¢, d E‘aﬁaagqaxz —20x + 2020
s afty H\?ﬁ (distinct complex roots) o1 gxfd § | dd

ac(a—c)+ad(a—d)+ bc(b—c)+ bd(b—d)
HTAA T

(A) 0 (B) 8000 (C) 8080 (D) 16000

Q2  3fed BeH (function) £: R — R Bl £(x) = |x|(x — sinx) ¥ TR fHar Srar 8, a9 Fg #9
DI I HYF Bl 82

(A) f UHDI (one-one) g, A TDBIEH (onto) T8l &
(B) f ATBICH ®, Wi Uheh! al &

(C) f b Td SHTOTEH Gl §

(D) £ Tha! 0t T8I T T SfresTeep it TeY §

Q3 O f ®waHl (functions) f:R — R Td g:R — R &I
FO) = et — e W@ g = 2 +et)

& GRT IRYTNG foar Sirar %ma TYyH ﬂﬂﬂf-‘ﬂ (first quadrant)ﬁaﬁ (curves) y=f(x), y =
g(x) T x = 0 & gRI UG &3 (bounded region) T & (area) §

(A) (2—V3) +5(—e™) (8) (2+V3) +5(e—e™D)

(0 (2-V3)+5(e+e™d) (D) 2+V3)+5(e+e™)
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Q4

Q5

Q.6

AAT P a,bud 1 ¥THS dRAfde TWATE (positive real numbers) & | A aoR) {6 WRaed
(parabola) y? = 44x & AIYEE ST (latus rectum) @1 T 3 f9g (end point) P §, Td A

AR 5 e (ellipse) = +2 = 1 g p & Torar § | 9k g p R waw we g @t
mﬁ(tangents)w @3\’ & TqHEad (perpendicular) %?I_d Z‘ﬁﬁ@ﬂ P Iabadl

(eccentricity) %

(A) % (8) 5 (© 3 (D) 2

o & @ SifvEa Riew! (biased coins) clqa'rczafr T dR I\ (single toss)tlﬂ%lﬂ
(head) 3 f WA (probabilities) HH: 2 Td - €| AH WA b ¢, @1 Wl w4
(independently) ¥ & IR IBTA W I 31 BI W= o &, TH AH ol e ¢, Bl W &
¥ & 9R IV R Fod o & J=m p g | 99 fgomia §gUe (quadratic polynomial)x? —
ax + B P Al (roots) F ARATAD (real) 3R SRR (equal) BIF BI UTRIGAT (probability) 8

(A) (8) = © 5 (D) 5

39t sl (rectangles) IR foar sifod il fos &= (region)
() ERXR: Ostg W 0 <y < 2sin(2v)]

7 fRUd § ud oM U YolT x-318f (x-axis) W & | 37 T+ Smadl & & sifidan afdm™
(maximum perimeter) el 31Ad BT &Thd (area) g

™ 5 B) © 35 () =2
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Q.7

O f B (function) f: R » R f(x) = x3 —x2 + (x — 1) sinx gRT IRHINT faar S
%,Q_q; o b g:R - RUD WS el (arbitrary function) %H:ﬂ:ﬂ & fg:R = RIUH tHhed
(product function) % S fo (fg)(x) = f(x)g(x)% muﬁwﬂﬁa%ma fgd3 aﬁ'rrw@f)
HYUTTEI T (2)?

(A) TG x = 1 TR g A (continuous) B, T8 x = 1 TR fg AAHAY (differentiable) T
(B) A x =1 fg HTHAU G, dTx =1 R g Jad g

(C) G x =1 g HAHA G, T x = 1 R fg ATHI 5

(D) IR x =1 fg AHTHANT G, AT x = 1 W g AIHAT &
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Q.8

Q.9

Q.10

o fb M arRdfdd  HRATSM (real numbers) HTTD 3 x 3 HhHUTT 3T (invertible
matrix) € TG AT {3 x 3P TaH® 3MHE (identity matrix) &I/ <far Sar g | afe
M~! = adj (adj M) B, T8 P19 & T HH T (@) YT Hed 91 © (2)?

(A) M =1 (B) detM =1 (C) M2 =1 (D) (adjM)? =1

oA 6 s 39 @uft affyy Weasit (complex numbers) z BT T (set) § S |22 + 2z +
U=1D PP S | d9 g A I @) PUT T 8 (3)?

() W zesHRA, [z+7<I 8

B) I zesHRE, |z2]<28

€ WhzesHRA |z+3 238

(D) 9T S A Pad 3R Had IR 3Aqqd (exactly four elements) %

HIAT ﬁ?x,y 3Rz YIS aRdfdPd Fi'@?fﬁ(positive real numbers)% | | o fob Udh ﬁﬁ\_ﬂ

(triangle) & Ebﬁ'UT(angIes) X, Y@Zaﬁw H\_SIT\’rﬁ (opposite Sides)ﬁ W'Iécﬁ’ HHR: x,
yTd 2 % | afg

X zZ 2y
tang +tang = ——
g e FEAIBT I @) P IR @)?
(A) 2Y =X +7Z B) Y=X+2Z
(C) tans = 2 (D) x2+2z%2 —y? =xz
2 y+z
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Q.11

Q.12

AT % L, T4 L, FF TRa XM (straight lines) § |

x—1 z—1
Ll: :L:

x—=1 'y z-1
1 -1 3 '

i L,: =— =
S L -3 -1 1

A HifoTe for IRa war

Lx—a_y—l_z—y
L m =2

L, W4 L, % THad (plane) ¥ YT §, 3R L, T L, & Ufdwde fa=g (point of intersection)
ST g | afe Xar L, Xaref L, T L, & S & gABIU (acute angle) B THGHIRIT (bisect)
IRl g, 99 I H I D 1 () FU T8 © (8)?

(A) a—y =3 B)l+m=2 C)a—y=1 D)Il+m=0

5 erafipTal (inequalities) § 4 H & W& § (8)?

(B) folxsinx dx > =

1
(A) f, xcosx dx > o

®|lw

1 2 1 5 .
(C) J, x*cosx dx = (D) J, x*sinx dx >

N
OIN
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Q.13 T P logs (31 + 372 + 373) HI gAdH YHIfAd HAM (minimum possible value) m g, ST&l
V1, ¥y, ys ORGIQ® TW (real numbers) 8 oFF A y, +y, +y, =9 B |FF1 &
(logsx; + logsx, + logsxs) BT AHf¥GaH JHIFdd AM  (maximum possible value) M §,
&l x;, xp, x5 YIS IRATADH TBM (positive real numbers) § FoFF R x; + x, + x5 =
9% | ¥ log,(m3) +logs(M?) HTHAEE

Q14 T f& eHIA® YUl BT U SMHH (sequence of positive integers) a,, az, ds, ... THIGR
Q"C,ﬂ (arithmetic progression) | % e 99 3R (common difference) 2 %l?ﬂﬂ, a1 b
YATHD EUTfEbAI Pl U 3{JPhH by, by, b3, ... ‘IUﬁT'R 9?.?[ (geometric progression) e % ISRSEQ
Id U (commonratio) 2 8| ay = b, =c §, a9 ¢ & Tt Juifad 7l 5 T,
ISEEANCEIIC (equality)

2(a; + ap ++-+ay,) =b; + by +--+ by

fref e QUi n d RA T A, 8

Q.15 HMI fdb WeH (function) £:[0,2] — R &I

f(x) = (3 = sin(2mx)) sin (nx — %) — sin (37rx + %)

SRT URHIRT forar ST 8| 3f¢ o, B € [0,2] 3T UHR ¥ 8 fB{x €[0,2] : (%) = 0} = [a, 8],
d9 B—a BIAAT

Q.16 U& YT (triangle) PQR W AFTfF G = QR, b=RP Td ¢=PQ & | TS

(6-b) _lal
-(@—b) ldl+|p|

-

ld|=3, |p|]=4 T

| Q

€, 9 |axb| PIAAR
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Q.17

Q.18

JRdfd® UMD (real coefficients) & §gUG (polynomial) g(x) & o, AT & g(x) P A
CIRSIEED H'\Fﬁaf[ T (number of distinct real roots) Eblfmg?[ E{Qﬁ%lﬂﬁ o fb s

IR U] & SgUal BT THTY (set) § Sl b

S ={(x? —1)%(ap + a;x + ayx? + azx3) : ag,a,,a,,a; € R}

gRT uRHIfa | | 0T foh sgue f & uuy Ud fgcdia Pife & araaserot (first and second order
derivatives) I HHTE: £/ Td £ ¥ QA & |6 (mpr +myn ), 58I f € S, D1 GAGH JHIfdd

HI (minimum possible value) g -

T % e UTpfdd TG & SMYUR (base of natural logarithm) @1 GRITTT § | dRdfa® &l
a D191 g forges ford g/ ual ot T (right hand limit)

1
(A-x)x—e!
lim ———

x—0% x4

T YRR dRdide BT (nonzero real number) & SRR ©, &

END OF THE QUESTION PAPER
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