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amE=g fAdar:

fAmfefea fAdarn ot eargdes ud.

(2) 39 UH U § 3fidfkes faehed Tfgd 33 uH g1

(b) e & H 16 Sgidenculd U & fSH § Uech U 1 3ich ol 8|
(C) @S @ H 5 oY 30 UM 8 fO-d  Udeh UR 2 3ich 8

(d) @S TH 7 7Y IR UH g S8 § Udeh IR 3 3ih ¢

(e) TS T H 2 hyg-3MTUTRT U & S8 I Ueh 4 3ich &1 g

(f) TS 3 H 3 & ITRT UL & [0 O Udeh 5 3ich d1 gl

(g) Tt us sifard g1

(h) AT qrferent 3R hefcpeter o IUANT i AT T8l 2|

General Instructions:

Read the following instructions carefully.

() There are 33 questions in this question paper with internal choice.

(b) SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
(c) SECTION B consists of 5 short answer questions carrying 2 marks each.

(d) SECTION C consists of 7 short answer questions carrying 3 marks each.

(e) SECTION D consists of 2 case - based questions carrying 4 marks each.

(f) SECTION E consists of 3 long answer questions carrying 5 marks each.

(g9) All questions are compulsory.

(h) Use of log tables and calculators is not allowed.
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HUs-ch
SECTION-A
Adar (st = 1-16): REffEa U ge T IR & a1y agfdeedla us &1 Uder U 1 3ich &1 g1 39
ST H ohlg 3Rk faehed T8l 8.
Directions (Q. No. 1-16) : The following questions are multiple-choice questions with one correct
answer. Each question carries 1 mark. There is no internal choice in this section.

1. Teh hlef-ch Alffich H YR & SR C, H 3R N WA 9 : 1 : 3.5 & U H &1 af SHehT AlelR
&I 108 g mol ™ g, t 3HehT STUYS gI:
a) CeHsN2
b) C/HwoN
c) CsHsNs
d) CsHi1sN3

An organic compound contains C, H and N atoms in ratio 9 : 1 : 3.5 by weight. If its molar mass is
108 g mol , molecular formula will be:

a) CeHsN2

b) C7sHioN

c) CsHsNs

d) CsHi1sN3

2. AB;h 5 HidT &l 9R 125 U 3R A2B, & 10 Hiel &1 R 300 T gidT g1 A 3R B &1 AleR &89 (g
mol ™' ) shHT: &:
a) 10,5
b) 50,25
c) 25,50
d) 5,10

5 moles of AB2 weighs 125 g and 10 moles of A2B2 weighs 300 g. The molar mass of A and B (in g
mol™!) respectively are:

a) 10,5

b) 50, 25

c) 25,50

d) 5, 10

3. 3d et A shivfly i ok Bisg T & 9= hasn: &
a) 0,3
b) 2,0
c) 3,2
d 2,1
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The number of angular nodes and radial nodes in 3d orbital respectively are:
a) 0,3
b) 2,0
c) 3,2
d 2,1

. ffafea smopei R ffar S
() CO2 (1) H0 () BFs (V) NH3
STH ¥, ha I UATY] h sp TROT qTet 37Y] 8/8-

a) LIV
b)y 11l

c) I, 1V

d) IV only

Consider the following molecules:
(D CO2 (I)H20 () BFs  (I1V) NHs
Out of these, molecule(s) having sp® hybridization of central atom is/are-
a) I, I, I, 1V
b) 1,11
c) I, IV
d) IV only

. PR § & F a1 o) srdeda @ i sem a A 2
a) C
b) N2
c) O
d) F
Which of the following molecule is paramagnetic having bond order two?
a) Co
b) N2
c) O
d F

. FafefEa sifaferar & et ar g
C (graphite, s) + % 02(g) = CO (g)
f&ar &: C (graphite, s) + 02(g) > CO2 (g) ; AH°= -393.5 kJmol™.,
CO (g) + % 02(g) > COz (g) ; AH°= -283.0 kimol™,
a) -676.5kJmol
b) -110.5 kJmol™

c) -196. 75 kJmol™?
d) 110.5 kJmol*

What will be enthalpy of following reaction:
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C (graphite, s) + %2 02(g) = CO (g)

Given: C (graphite, s) + O2(g) = CO2 (g) ; AH°=-393.5 kimol™.
CO (g) + % 02(g) = CO2 (g) ; AH=-283.0 kJmol ™.

a) -676.5 kJmol™

b) -110.5 kJmol™

c) -196. 75 kJmol™

d) 110.5 kJmol*

7. U U HUTTet o folg,
a) AU=0,AS=0

b) AU=0,AS>0

c) AU>0,AS<0

d) AU<0,AS=0

For an isolated system,

a) AU=0,AS=0

b) AU=0,AS>0

c) AU>0,AS<0

d) AU<O0,AS=0

8. Fmfafeaa gz & forg,
2X(Q) =—2Y (5) +Z(9);

3rfAfehar & forw amges RIS K &1 719 300 ¢ 3R SifRfehar &t T=dedt AH = -100 kJ/mol &1 300 K
R ifAfehar & fog amae @R K, -

a) 9x10*R

b) 300R

¢) R

d 1R
(R Trdifaes 79 fRRiw )

For the equilibrium,
2X(9) 2Y (s) + Z(9);

The equilibrium constant K¢ for the reaction is 300 and enthalpy of reaction A\H = -100 kJ/mol. The
equilibrium constant K, for the reaction at 300 K will be-

a) 9x10*R

b) 300 R

c) R

d) 1/R
(R is universal gas constant)

9. dSiH et p-sRIRICIgs # uRafdd st & forg derd Iuger fafer (sifafehar o1 o) &:
a) 1. CHsCl/fSiet AICI; 2. CHq/ H*
b) 1.Cl./ St AICI; 2. CHCl / st AICH;
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¢) 1.CHsCl/ RS AICl; 2. Clp / fSsiet AICI;
d) 1.CHsCl/H* 2.9ig. HCI

The best suitable method (sequence of reactions) to convert benzene into p-Chlorotoluene is:
a) 1. CHsCl / anhydrous AICI; 2. CH4/ H*
b) 1. Clz / anhydrous AICIz 2. CH3Cl / anhydrous AICI3
c) 1. CHsCl / anhydrous AICIz 2. Cl2 / anhydrous AICI3
d) 1. CHsCI/H* 2. conc. HCI

10. 9 H2SO, ht Iuffa & S7eT oh a1y 1 -AfAcTaTgariiaad-1-3 el SfAfehar TR s arell 99w IuTe

g

a) 1-AfdcaTEdiga-1-3itd

b) 2-AfIeTaTSeRIIgRIA-1-31Te

) 1-AfcaEagad-2-39

d) 1-afRcaEagad
The major product formed on reaction of 1-Methylcyclohex-1-ene with water in presence of dilute
H2SO4 will be:

a) 1-Methylcyclohexan-1-ol

b) 2-Methylcyclohexan-1-ol

c) 1-Methylcyclohex-2-ene

d) 1-Methylcyclohexane

11. MnO4 H Mn &Y SiTaRdIehRT ST §:
a) 2
b) 5
c) 6
d) 7

Oxidation state of Mn in MnQOy’ is:

a) 2
b) 5
c) 6
d) 7

12. f=ferfea 9ifte @1 IUPAC A §:

CH,

CH,-CH-CH-CH,-COOH

OH

a) 4,4-sEufd-3-Tsgad g T
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13.

14.

b) 2-ufye-3-srgeiiiea-5-31 5 e
C) 3-erEgiaEt-4-AfierieHrEs St
d) 4-afa-3-sregiefitess o

The IUPAC name of following compound is:
CH;
CH;-CH-CH-CH,-COOH

OH

a) 4,4-Dimethyl-3-hydroxybutanoic acid
b) 2-Methyl-3-hydroxypentan-5-oic acid
c) 3-Hydroxy-4-methylpentanoic acid
d) 4-Methyl-3-hydroxypentanoic acid

AfNRYA: GisaAUsIEAISd FoTa- WA g

HRUT: AIEFAUSISATSA FOMA H 6 1 g gid 8l

a) SIfARYT 3R HRUT S Tl & 3R BRI, AR it GgI careaT swdr g

b) 31feRe 3R R &1 Tgl & «feh sRun, sifehee &ht Tgt carea 8} el &
¢) AR UT F&l 8§ T PRI 7Teld &

d) 31fYHYA TTeld § AAfch-T RUT Tl &

Assertion: Cyclopentadienyl anion is aromatic.
Reason: Cyclopentadienyl anion contains 6 « electrons.
a) Both assertion and reason are correct and reason is correct explanation of assertion
b) Both assertion and reason are correct but reason is not correct explanation of assertion
c) Assertion is correct but reason is incorrect
d) Assertion is incorrect but reason is correct

SIfARYA: J™H1(q) 3R HRI(W) STTRIT-Thel ol 8, AAlch q + W TaIT-Theld g
hIRUT: 35T 3R hRf T T1T AU a1 81

a) 31fARYT 3R HRUT S Tl & 3R HRUT, 31 NhU it Ggl careat ewdr g

b) 31feReA 3R SR ST T8l & feh smRur, sifeherd ht Tgt careaT 8} ohedl &
¢) ST HHUT Fg! & U= PRI 7Teld &

d) 31U TTeTd § Afch-T hRUT TGl &

Assertion: Heat(q) and work(w) are not state function but g+w is state function.

Reason: Sum of heat and work gives AU.
a) Both assertion and reason are correct and reason is correct explanation of assertion
b) Both assertion and reason are correct but reason is not correct explanation of assertion
c) Assertion is correct but reason is incorrect
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d) Assertion is incorrect but reason is correct

15. STfARUA: SIS FUMHE 3HTaehur STawIT USfRId ehid &l
IROT: galloT hl I JE[ARUTIHRT gl g
a) SIfARYT 3R HRUT S Tl & 3R hRUT, i AhUT it YgI careaT edl g
b) STfARUT 3R HRUT GHT ol @ clich-T RO, TURY h! ol ARAT -] hdl &
¢) ST HRYA Fgl § T PRI 7Teld &
d) 31fYhY= TTeTd § AAfch-T RUT TGl &

Assertion: Halogens exhibits negative E° values.

Reason: Halogens have high electronegativity.

a) Both assertion and reason are correct and reason is correct explanation of assertion

b) Both assertion and reason are correct but reason is not correct explanation of assertion
c) Assertion is correct but reason is incorrect

d) Assertion is incorrect but reason is correct

16. SfWRUA: g H TR hl SAAae [ AT TaTfdeh FUTH Bict gl
RUT: TR T T4 BIT TR IR IqdH de]dIIFROTTHBT &
a) 31fARUT 3R HRUT S Tl € 3R BRI, 1 NhU it GgI caret ewxdl g
b) 3tfeReA 3R TwRUT ST T8l & @fch ehRor, ifehed &ht Tgt careT 8t hedT &
c) ST HRUT Fgl 8 TR HRUT 7Teld &
d) 31fAehe TTerd & Afch hRoT T8l §

Assertion: Chlorine has most negative electron gain enthalpy among halogens.

Reason: Chlorine has smallest size and highest electronegativity.

a) Both assertion and reason are correct and reason is correct explanation of assertion

b) Both assertion and reason are correct but reason is not correct explanation of assertion
c) Assertion is correct but reason is incorrect

d) Assertion is incorrect but reason is correct

LUus-d
SECTION-B

fAdar (ust S 17-21): 39 @ # & usl A sridRe ey & v 7 uw &1 F=fafad uy sifa &g
TN & 3R Udh o felq 2 3ich €|

Directions (Q. Nos. 17-21) : This section contains 7 questions with internal choice in two questions.
The following questions are very short answer type and carry 2 marks each.

Page 7 of 15



17. fafotea Eia sifaferar ot srtta ATens 7 dqford HIf9g:
MnO4~ (aq) + C204% (agq) — Mn?*(aq) + CO2 (9)

Balance the following redox reaction in acidic medium:
MnO4™ (aq) + C204* (ag) — Mn?*(aq) + CO2 ()

18. @) T[fOYd 3rgUTd & e @t uRwiva difsig)
b) 0.5 mol Na2CO3 3R 0.5M Na,CO3 & &7 3R g2

a)State law of multiple proportions.
b)How 0.5 mol Na,COs3 and 0.5 M Na,COs are different?

19. a) GHSAR I WM & 31T 7 THEIA 872
b) Ueh YFTcHeh SHTI AT Teh KON 15T STt Ar & GHSATE e &1
a) What do you understand by isoelectronic species?
b) Write a cation and anion which is isoelectronic with Ar?

20. a) <7 M4y o1 gl iz
b) HCO3 3o o |t 31T Qd &R foifed |

a) State Le Chatelier principle.
b) Write conjugate acid and base of HCO3 ion.

21. IRAd YMfiren T SrgATE TS GRT YHTHG STATE UG <hl GHSSY |

YT
f=fafea # uge Rigia &t we ifsig:
a) SEa
b) SRS
Explain positive resonance effect using resonance structures of appropriate compound.
OR

Explain the principle involved in following:
a) Distillation
b) Chromatography

LUus-1T
SECTION-C

R&ar (ws1 T 22-28): 39 @ A & Ui 7 sriaRes fAehed & a1 5 U &1 Fafafed usy g 3 8
3R U & foig 3 3ieh &1
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Directions (Q. Nos. 22-28) : This section contains 5 questions with internal choice in two questions.
The following questions are short answer type and carry 3 marks each.

22. U Tiffeh H 4.07% BISSIST, 24.27% hTe 3R 71.65% FARI &1 3TehT HieR geaHH 98.96 g &1 39h
HATIuTe! G 3R 31fuden g 1 gii?

A compound contains 4.07 % hydrogen, 24.27 % carbon and 71.65 % chlorine. Its molar mass is
98.96 g. What are its empirical and molecular formulas ?

23. a) A=faf@a & IUPAC 7 fif@d: (@15 2)
i) CH;-CH=CH-CH,-OH

ii)

o%C _CH,
1ii) |
Cl

b) ¥t & sjgen gHETE fafed|

a) Write the IUPAC names of following: (Any 2)
1) CH3-CH=CH-CH2-OH

Ox,.CHs

iii) |
Cl

b) Write chain isomers of pentane.

24. He* &Y UH hell 9 Gafd Soff ! T hifSig| 3R Sa18U foh 39 s &Y Bsar @ ghft?

Calculate the energy associated with the first orbit of He™ . What is the radius of this orbit?
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25. 3MTad-2 ¥ ¥ 39 dd & 7 fafad fSgehr:
a) S T-ded! g A §
b) Selagia el et eFTeHeh §
c) Jed FUTHhdT AJIUH &

Name the period-2 element which has:

a) lowest ionization enthalpy
b) positive electron gain enthalpy
c) highest electronegativity

26. fA=fafad sreat at aRenfra HifS:
a) < M
b) & ToT
c) dgrt
Define following terms:
a) Closed system

b) Intensive property
c) Entropy

27. rfAfhar 2A (g) + B (g) > D (g) & fow
AU° =-10.5 ki Td AS® = - 44 J K 3rfaferar & forw AGe &Y 7ot hifSie 3R sIarsT fob aram srfaforan

q: vafdd g Gehd! &2

For the reaction, 2A (g) + B (g) 2 D (9)
AU° =-10.5kJ, AS° =-44 JK* Calculate AG®° for the reaction, and predict whether the reaction may

occur spontaneously.

28. §gg-2-34 Pd-C &t IufDAA F gIEgISTien<ul TR X §HIdT 8, STalfch axel NHz & Na o are sifferar s
WRY FAET 8
a) X 3R Y &l Tx=-r fafad
b) X 3R Y # ¥ fohgent Fayia ifdeh g T aai?

But-2-yne on hydrogenation in presence of Pd-C forms X, while on reaction with Na in liquid NH3
forms Y.

a) Write structures of X and Y.

b) Outof X and Y which have higher boiling point and why?
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Eus-Y
SECTION-D

fAar (ust T 29-30): Ffaf@a ust hg-snuTRd Ul §1 U U ¥ Tah 31idReh fdehey g SiR Udeh
U 4 3ich &I gl

Directions (Q. Nos. 29-30) : The following questions are case-based questions. Each question has an
internal choice and carries 4 marks each.

29. Qe ehrdlfer SifAfehar #, srreifen o1v] (1Y Gen fohameRes & &u A ot S Sirar @) fonedt Suger
Sifrentar & T1U STAThaT Tk U AT 31fdeh Hegad (31T 3R 3fd # IaTg (31f) & & i 3R SATdT 8
fohaTeReR a8 HMfHehRe ¢ St 1Y STee | chrel= Sl Tf heal 8 3R 31 HfHNehRReh hl HfHeheh chgl
ST &1 afe & SifYehRen TQ ST ahi hTei- <hl STTYf ched & ot aa- et +ft TehR & foharT ST FehdT &
3R 39 I & g o1v] fohaerRen gt ST &1 T sififehan & &t eprele uRATULST a1 Y hrei 3R fohedt
3= GRHTY] o of I Yo Tgaaisieh e ¢ oh T SeY - STl 8

a) 39 oh FARIIPROT H g aTelT Hegdd] g |
b) 71 & € St iR T T e

H20, NH3, NF3, BF3
¢) FAfaf@d mma=t ot @nfda & Fod & & aafq hifed:

CH3CH>", (CH3)2,CH*, O2N-CH,CH,*

YT
37 fage™ & &l UhRT # IGTER0T Uigd 3k TWE &

In an organic reaction, the organic molecule (also referred as a substrate) reacts with an appropriate
attacking reagent and leads to the formation of one or more intermediate(s) and finally product(s).
Substrate is that reactant which supplies carbon to the new bond and the other reactant is called reagent.
If both the reactants supply carbon to the new bond then choice is arbitrary and in that case the molecule
on which attention is focused is called substrate. In such a reaction a covalent bond between two carbon
atoms or a carbon and some other atom is broken and a new bond is formed.

a) Write the intermediate formed in chlorination of ethane.

b) Select the electrophile out of following:
H>0, NH3, NF3, BF3

¢) Arrange following carbocation in increasing order of stability:
CH3CH>", (CH3)2CH*, O2N-CH,CH,"
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OR

Differentiate two types of bond cleavage giving example of each.

30. gIEgIATA T hY AR el Higdl eh Yeb THURRIT FHM UR 31fdeh STHT- & Herd <hl STreit & [ 9
pH Thdt o &9 H ST ST 8| fohedt faera= o pH it g18gte 3ima= &t fafafd (ayt) & SR 10 &
U TUTeh o T4 H gR9ING fokam Sirdm g1 a faera=t (<0.01 M) H, g18gis 3+ (HY) &6
Tfafafe [HY] gRT ER015 T8 HerRdr & URHATOT & SRR gidl g1 I8 & fear s anfey fob nfafafe & &l
3ohTs ol & 3R 39 39 UehR TR fehar T &:

ap* =[H']/mol L
pH &t aRemem @ fA=feifEa forar s aepar g,

pH =—log av" =—log {[H*]/ mol L'}

a) Toh Uae 37T 3R galdl &R < Sifafehar O Ffea wraor it Iargwor Sy
b) &R IR faea a1 ITEXT iy |
¢) 0.001 M NaOH faera= & forg, pH &t o dhifsig

SREH

Y 3T U1 ot Ifd IST8X0T Ifgd GH8T |

Hydronium ion concentration in molarity is more conveniently expressed on a logarithmic scale known
as the pH scale. The pH of a solution is defined as the negative logarithm to base 10 of the activity (an™)
of hydrogen ion. In dilute solutions (< 0.01 M), activity of hydrogen ion (H") is equal in magnitude to
molarity represented by [H*]. It should be noted that activity has no units and is defined as:

an" =[H*]/mol L

From the definition of pH, the following can be written,

pH =—log as* =—log {[H*]/ mol L}

a) Give an example of salt formed by reaction of a strong acid and weak base.
b) Give example of basic buffer solution.
c) Calculate the pH of a 0.001 M NaOH solution.

OR

Explain common ion effect with appropriate example.
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Lus-s
SECTION-E

fA&ar (w1 9= 31-33): efeifad sy e ST 8 iR uda & foiy 5 sich g1 9aft usil 7 oridRes
faerea g1

Directions (Q. No. 31-33) : The following questions are long answer type and carry 5 marks each. All
questions have an internal choice.

31. a) A ¥ F ol T feraany sifaforanstt ot g1 hifSig

CaCy + H.0 A Hg*/H* _ g _lsomerisation @
" - % conc. H,SO
alc.KOH dil. KMnO4  E A I -
b)  CH3CH,CI x » D AR N

b) g&5T SrfAfehar et IR IeTER0T Afgd THSNSY | fawH T # e WRATULSH dTet Uoch ohl 39
SifAfeRan gRT HeAfdd ot =18} fohar S Gerar 82

STl
a) Thieel-shToed Bfcchater sifaifehan ford oik ga<ht fehanfafer awgmzy|
b) fA=ferfEa wuiaron & forg srfafehamd faf@a:
i) i & m-ATgeIgEiethAE
i) QUTET 9§ g

a) Complete the reactions by writing structures of A to F.

CaCy + H-O A Hg®/H* _ g _Isomerisation ¢
” 2 2 333K conc. H,SO
alc.KOH dil. KMnO4  E #’ F
b) CH3CH,CI » D T3 K

b) Explain Wurtz reaction with appropriate example. Why alkanes containing odd number of
carbon atoms cannot be synthesised by this reaction?

OR
a) Write Friedel-Crafts alkylation reaction and explain its mechanism.
b) Write reactions for following conversions:
1) Benzene to m-nitroacetophenone
il) Ethyne to toluene

32. ) N2 3] < 3HT0Tfdeh el Setagien fa=ama failRaq | 35eh sireier eh hl TTor=T &R 3IR 38 Jarhig
FadgR IR fewuft &3
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b) VSEPR fiigid & SR R fRmfafEa sropsit &t siepfaar @@=y
XeFs, CIFs, NH3

STIdT

a) FEfafed o ws &

i) NH3 &1 g PH3 & 31frah g1

i) He. aro] aifSie & 721 21

iii) BF3 310] 7R gefta 2l

b) PCls 370] H ThIRUhIRY S HhRUT chl AT e |

a) Write molecular orbital electronic configurations of N2 molecule. Calculate its bond order and
comment on its magnetic behaviour.

b) Explain shapes of following molecules on the basis of VSEPR theory:
XeF4, CIF3, NH3

OR

a) Explain following:

1) NHs has higher boiling point than PHa.

ii) He2 molecule does not exist.

iii) BFs molecule is non-polar.
b) Explain hybridisation of phosphorus in PCls molecule.
33. @) dxy el T IRY FA8Y |
b) n = 3 IR H IUIRM ch! T fehat g2
¢) Cr (Z = 24) T Sataii- [A=aTd A1d Shifoig | ag gnTfad fa=amg 9 f9= =i &2
d) 100 g g™ 3R 10 m s 37§ 7 &= @Y Tep Tig bt aee e @ ghft?

ST

a) UTS<! ahl 3TUaeid [Rigid fafad

b) 7 FaieH T iR fgrishta Faien T & 7 Ua Sk faifad

C) Uk TMeth &Y 7ig bl geg®@™ 40g a2 7ifd 45m/s §1 afe 7ifa &t 2% gemefar & sieR ATUT ST eha &,
ar fRafy 7 sifafgaar i momr Sl

a) Draw the shape of that dxy orbital.

b) How many subshells are associated with n = 3?

c) Write the electronic configuration of Cr (Z=24). Why is it different from the expected configuration?
d) What will be the wavelength of a ball of mass 100 g moving with a velocity of 100 m s ?

OR
a) State Pauli's exclusion principle.
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b) Write one difference between principal qguantum number and azimuthal quantum number.
c) A golf ball has a mass of 40g, and a speed of 45 m/s. If the speed can be measured within accuracy
of 2%, calculate the uncertainty in the position.
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