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General Instructions:

Read the following instructions very carefully and follow them:

This Question Paper contains 35 questions. All questions are compulsory.

Question Paper is divided into FIVE sections - Section A, B, C, D and E.

In section A - question number 1 to 18 are Multiple Choice (MCQ) type questions carrying 1 mark each.
In section B - question number 19 to 25 are Very Short Answer (VSA) type questions carrying.,2 marks
each

In section C - question number 26 to 30 are Short Answer (SA) type questions carrying 3 marks each
In section D - question number 31 & 32 are case-based questions carrying 4 marks each.

In section E - question number 33 to 35 are Long Answer (LA) questions carrying 5 marks each.

There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 2
guestions in Section C, 2 questions in Section D and 2 questions in Section E.

Use of calculator is NOT allowed.
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Sol.

Sol.

Sol.

SECTION - A/ GUs —¢

Auto oxidation of chloroform in air and sunlight produces a poisonous gas known as 1
(a) Tear gas (b) Mustard gas
(c) Phosgene gas (d) Chlorine gas
BT B SURAM 7 a1 g1 FARIBH ¥ fFr=foiad § & 9 A1 favel 9 =it =7
(a) 31 ™ (b) TRes
(c) BRI = (d) TR =9
(©)
2CHCl, + 0, —34M9"_, 5COCl, + 2HCI
Phosgene
Which of the following ligands is an ambidentate ligand ? 1
(b) CO (b) NO2 (c) NHs (d) H20
fr=fofRaa formel 7 9 @19 S9Ed fors 27
(a) CO (b) NO2 (c) NH2 (d) H20

(b)

Ligand which can ligate through two different atoms is called ambidentate ligand.

Among the following which has the highest value of pKy? 1

fr=faRaa # | fa@ pKo 719 STaaq &7

(@) @‘NHZ (b) @—CHz—NHz
(c) H3C—©—NH2 (d) om—@— NH2

(d)

Greater the value of pKs , lesser the basic behaviour.

- R . , L
The slope in the plot oflog&vs. time for a first order reaction is 1

R]

qwaﬁ%a%aﬁmzﬁmlog%@wuzﬁmsﬂﬁ@ﬁm%

+k -k
b) +k
2.303 (b) © 5303

(d) —k

(@)
(@)

0

Slope = k/2.303

log ([R]/[R]) —>

Time ——>
Plot of log [R],/[R] vs
time for a first order reaction
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5. When D-glucose reacts with Hl, it forms
(a) Gluconic acid' (b) n-hexane
(c) Saccharic acid (d) lodohexane
T4 D —T@dIE HI & A1 it wrar & @1 g8 AT awar @
(a) TqDITE T (b) n —gFRIA
(c) ¥HR® e (d) TTSTERIA
Sol.  (b)
6. Inversion of configuration occurs in 1
(a) Sn2reaction (b) Sn1 reaction
(c) Neither Sn2 nor Sn1 (d) Sn1 as well as Sn2reaction
foom % ufoelws g @
(a) Sn2 3rfafsean & (b) Sn1 tfaforar &
(c) 1 @ Sn2 ® SR 7 & Syl ffhar & (d) Sn1 3R Sn2 T rfdfshare &
Sol. €)
Optically active alkyl halide undergo inversion of configuration in Sn2 reaction .
7. Solubility of gas in liquid decreases with increase in 1
(a) Pressure (b) Temperature
(c) Volume (d) Number of solute molecules
frforfaa 4 9 foas! gig @ @19 19 $1 59 ¥ fdogar gedl 8?
(a) <19 (b) aTa
OEIEEE (d) faerg aropen &1 Hw&
Sol.  (b)
8. Which of the following relations is incorrect ? 1

f=fRad 5 & B9 |1 G99 Toid 87

(@R = i(lj (b)G:k(E]
k la I

(C)G=k[lj (d) Am = K
a C
Sol. (c)
9. The reagent that can be used to distinguish acetophenone and bezophenone is 1
(a) 2.4 — dinitrophenyl hydrazine (b) aqueous NaHSO3
(c) Fehling solution (d) I and NaOH
THRIBEA 3R dipAE ¥ favs &7 & forg f=falaa 3 9 1A/ sfeRs ugad f&ar & G&dr 87
(a) 2.4 STSATSSIBE IO (b) STefl@ NaHSO3
(c) Wil faera (d) I2 3R NaOH
Sol.  (d)

Methyl ketone give iodofom test
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10. Which of the following reactions are feasible ? 1

fferRad srfifsharel & | &9 ) §9g 87

(a) CH3CH2Br + Na* O-C(CHs)s — CH3 CH2 — O — C (CHs)s
(b) (CHs)s C—Cl + Na* O - CH2 CHz — CHs CHz2 — O — C(CHs3)s
(c) Both (a) and (b)
(d) neither (a) nor (b)
Sol. (a)
CHsCH:2Br + Na* O-C(CHs)s —-CHs CH2 — O — C (CHa)z is feasible as alkyl halide is primary.
( Wiliamsons synthesis method)

11. Which of the following compounds will undergo self-condensation in the presence of dilute
NaOH solution 1
frfaRad el § 3 S 99 NaOH fiera @ SuRefy # @—de== $x ?
(a) CsHsCHO (b) CHs CH2CHO
(c) (CHs) sC — CHO (d) H-CHO
Sol.  (b)
: . dA].
12. For the reaction 3A — 2B rate of reaction — e is equal to 1

fifsrar 3A— 2B & foru srfafeear g —%W%

+3dB +2 dB
(@) —M (b) _M
2 dt 3 dt
+1dB +1dB
(C) _ﬂ (d) _M
3 dt 2 dt
Sol. @)
13. Which of the following transition metals shows + 1 and +2 oxidation states ? 1
frforRaa |sAT a1gell § | B +1 31R +2 ATadIHRoT et ysfRid &l 87
(a) Mn (b) Zn (c) Sc (d) Cu
Sol. (d)
Mn 2* to Mn 7*, Zn 2%, Sc 3 , Cu?* and Cu*
14. The formula of the complex Iron (lll) hexacyanidoferrate (ll) is : 1
HHd IMRRA (IIl) seaEsemIe (1) &1 JF &
(a) Fez[ Fe(CNe)]3 (b) Fes[ Fe(CNe)]3 (c) Fez[ Fe(CNs)] (d) Fes[ Fe(CNe)] 2

Sol.  (b)
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Given below are two statements labelled as Assertion (A) and Reason (R) .

Select the most appropriate answer from the options given below :

(a) Both (A) and (R) are true and (R) is the Correct explanation of (A) .
(b) Both (A) and (R) are true , but (R) is not the correct explanation of (A).
(c) (A) is true but (R) is false.

(d) (A) is false , but (R) is true

BT (A) 3R BRI (R) ¥ 3ifdhd A= a1 HoF iy My & | FrefaRed eed 4 9§ Faifte Suga St
BT T DI :

(a) (A) 3R (R) Tl g & TT (R), (A) & HE =T R |

(b) (A) 3R (R) SHI I & T (R), (A) B HEl ARAT T8I B |

(€) (A) ¥ (R), fd (R) 3T B |

(d) (A) 3T B, Afdd (R) 9T

15. Assertion (A) : The enthalpy of mixing Amax H is equal to zero for an ideal solution. 1
Reason (R): For an ideal solution the interaction between solute and solved molecules is stronger than
the interactions between solute — solute or solvent — solvent molecules

BT (A) Th el f[Aaa @ forg fAstor 999 & T Ao H T & SRT6R Bl 2 |
PR (R) T el faead & fory faera —f4e 3R fAdrae —faamas sl & 7eg s=ar=afshansi &1 ger
¥ faor —faemas el & Aeg eI fhaTy Aotgd Bl B |

Sol. (c)

16. Assertion (A) : Molar conductivity decreases with increase in concentration. 1
Reason (R) : When concentration approaches zero. the molar conductivity is known as limiting molar
conductivity

BT (A) : Figar 7 ghg & WY AR AAbal gedl © |
PR (R) : 519 Aiadl Y DI AR I RN 8 9 AleR ATABa] A Aok ATl e ¢ |
Sol.  (b)

17. Assertion (A) : Transition metals show their highest oxidation state with oxygen. 1
Reason (R) : The ability of oxygen to form multiple bonds to metals.
AAHAT (A) FHAUT GTgY ATAISTH & T Ul Ieaad ifaRfTHol R yeRia &l 2
FHROT (R) : TGl & 1T RN o) 98 MGy I Y &l Bl |

Sol. €))

18. Assertion (A) : Chlorobenzene is resistant to nucleophilic substitution reaction at room temperature : 1
Reason (R) : C — Cl bond gets weaker due to resonance.
BT (A) & A9 W, AR gfoRemy ifdfhamei & foy weiRe=ia ufoRid 8t & |
HROT (R) 3TE & BRI C-Cl 3mdy 31f¥d gder 81 e 2 |

Sol. (c)
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SECTION - B/ @ts — ¥

19. What are nucleic acids ? Why two strands in DNA are not identical but are complementary ? 1x2
IelId ¥ a1 22 FI DNA H 31 Io9gld U T8l 81 ©, dfh Ud—gaX & RS 8 &7
Sol. Nucleic acids are biomolecules which are found in the nuclei of all living cells in form of nucleoproteins

or chromosomes (proteins containing nucleic acids as the prosthetic group). These are polymers of
polynucleotides.

The two strands in DNA molecule are held together by hydrogen bonds between purine base of one
strand and pyrimidine base of the other and vice versa. Because of different sizes and geometries of the
bases, the only possible pairing in DNA are G (guanine) and C (cytosine) through three H-bonds, i.e., (C
== G) and between A (adenine) and T (thymine) through two H-bonds. Due to this base-pairing principle,
the sequence of bases in one strand automatically fixes the sequence of bases in the other strand. Thus,
the two strands are complimentary and not identical.

20. Do the following conversions in not more than two steps 2x1
fr=foRaa wuraRoT ifdead Q1 =Rl A fHioTg:

(a) CH3COOH to CHsCOCH3

(b) @‘CHzOHs to @—COOH

Sol. H
9 CalOH =0 a8 4 GH.COGH;
/ 3

2 CHaCOOH———
HsCCOO

CH,CH, COOH
6[0]

KMnO, /KOH
(b) Ethylbenzene heat Benzoic acid

21. Write the chemical equation involved in the following reactions
(a) Reimer-Tiemann reaction
(b) Acetylation of Salicylic acid
fr=foRaa sifwforanen & affaa safe T e fafeag:
(a) TSR —<HA Irfafehan
(b) Sfifers era &1 Ve
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Sol. (a) Reimer-Tiemann reaction : Chloroform reacts with phenol in aqueous sodium hydroxide at 340 K to

give salicyldehyde

OH O'Na" O'Na’ OH
CHCI, @CHO @CHO
CHCI, + ag NaOH NaOH H*
> — —_—
Phenol Intermediate Salicyldehyde
(2-hydroxy benzaldehyde)
(b) Acetylation of Salicylic acid
COOH COOH
OH . OCOCHs
+(CHsC0)0 H5 CHsCOOH
Sa_licylic Acetylsalicylic
acid acid (Aspirin)
22. (a) The conversion of molecule A to B followed second order kinetics. If concentration of A increased to
three times, how will it affect the rate 2x1

(b) Define Pseudo first order reaction with an example.

(@) 3] A HT B ¥ HURY fgadid Bife & qeiad! & %Y 8l & | Ifa A & Figdl 9 A1 dR &1 Y
@ B & A\l @9 & 97 R R Y9 gSIM?
(b) T STTERYT AfRd B]H UUH dife ifAfhan &1 gRwmr fofey |

Sol. (a)
For the reaction, A — B, as it follows second order Kinetics, the rate law equation will be
Rate = k[A]? = ka? {if [X] = a mol L1}

If concentration of A is increased three times, now, [A] = 3 a mol L

.Rate = k(3a)? = 9ka?

Thus, the rate of reaction will become 9 times. Hence, the rate of formation of Y will increase 9 times.
(b) When a reaction is of higher order but follows the kinetics of first order, is known as Pseudo first order

reaction. Example- Hydrolysis of ethyl acetate.
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23. The vapour pressure of pure liquid X and pure liquid Y at 25 °C are 120 mm Hg and 160 mm Hg
respectively. If equal moles of N and Y are mixed to form an ideal solution, calculate the vapour pressure
of the solution.

25°TR Yg %d X AR Y& %9 Y & a9 T@ HAM: 120 mm Hg 3R 160 mm Hg & I X 3R Y & |qAH
Al B AR o eyl fAeras g9rn ot 8, a1 faee &1 a9 g9 gRafera HIvg |
Sol. Given Px% = 120 mm Hg, Py® = 160 mm Hg

nx=ny=1

2
Ps=Px + Py
=xx P2 + xy P,°
:%x120+%><160
=60 + 80
=140 mm Hg

24, (a) Give reasons
(i) Mercury cell delivers a constant potential during its life time.
(i) In the experimental determination of electrolytic conductance Direct C'urrent (DC) is not used.

OR
(b) Define fuel cell with an example. What advantages do the fuel cells have over primary and secondary
batteries ?
(a) PRV ARTT -

(i) 7 I oo WYt BrR el A ReR fawa geM ol 7 |
(ii) IgT—3rTEeN ddE & yrfe Myl 7 fise g1 (DC) ygad T8 &) ol 2 |
rerar

(b) UEh SaTeRY Afed S99 A B aRWId I | mafie iR darae 9eRAl @ gorr 4 99 9d & a1
SICI

Sol.

€)) () The cell potential is approximately 1.35 V and remains constant during its life as the overall reaction
does not involve any ion in solution whose concentration can change during its life time.

(i) passing direct current (DC) changes the composition of the solution.
OR
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(b)

25.
(@)

(b)

(@)

(b)

Fuel cells are galvanic cells which convert energy of combustion of fuel directly into electrical energy
Example - Hz— O2 fuel cell.

Advantages of the fuel cells -

(i) Fuel cells have very high efficiency of 70% as against 40% efficiency of a thermal power plant.

(i) The by-products of H—O: fuel cell is H20 which is not polluting.

Write the IUPAC names of the following:
(i) [Co(NHs)s(ONO)]?*
(i) K2[NiCla]
OR
(i) What is a chelate complex ? Give one example.
(ii) What are heteroleptic complexes ? Give one example. 2x1

feiferfad & amg g ¢ & T ferfa:
(i) [Co(NH3)s(ONO)]?*
(i) K2[NiCla]
3MYAr
(i) Prelc FaHe R 57 Yb I&TexY Qo |
(ii) TSRS AHat R 27 T IQERYT Moy |

Sol.

(@)

(b)

(i) Pentaamminenitritocobalt(lll) ion
(ii) Potassium tetrachloride nickelate (I1)

OR
(i) When a di- or polydentate ligand uses its two or more donor atoms to bind a single metal ion, it is said
to be a chelate ligand. The number of such ligating groups is called the denticity of the ligand. Such
complexes, called chelate complexes

(i) Complexes in which a metal is bound to more than one kind of donor groups, e.g., [Co(NH3)4CI2]+,

are known as heteroleptic.
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SECTION - C/ gvs —T

26. Answer any 3 of the following: 3x1
(a) Which isomer of CsHio gives a single monochloro compound CsHgCl in bright sunlight
(b) Arrange the following compounds in increasing order of reactivity towards Sn2 reaction.
2-Bromopentane, 1-Bromopentane, 2-Bromo-2-methybutane
(c) Why p-dichlorobenzene has higher melting point than those of ortho and meta isomers?
(d) Identify A and B in the following:
Br

Mg > A H20

v
w

Dry ether

frfafed # @ gl 9 & SR AT

(a) CsHio BT BIF AT FHIGIT Iooddl GRol @l A A Yhel AMIGART AAH CsHoCl a1 272
(b) Fr=iferRaa AR &1 Sh2 s & Ufd 9edl g3 JIMWRHARNAM & H9 7 JaRed I
2 — MU, 1 — SMUH, 2 — ¥ — 2 AfaReH

(c) ameif —qen Ae—HEaAfadl B 3MUell URT—STSFARIAT BT Tel-idh Sod &l BT 87

(d) fFr=aferRad & A @R B @1 ggam #ifvTe

Br
M H-0
J > A » B
Ih $oR
Sunhght
Sol.
Cyclopentane {CsH1o)
(b) The reactivity in Sn2 reaction depends upon steric hindrance; more the steric hindrance slower the
reaction
CH,
CH3-(|3—0H2CH3 CH4-CH,~CH,CH-CH,
B CH4CH, CH, CH, CH,—Br i
2-bromo-2-methylbutane (3°) 1-bromopentane (1°) . 2-bromopentane (2°)

Since due to steric reasons the order of reactivity in Sn2 reactions follows the order: 1° > 2° > 3° therefore,
order of reactivity of the given alkyl bromides is :
1-Bromopentane > 2-Bromopentane > 2-Bromo-2-methylbutance.

() The p-isomer being more symmetrical fits closely in the crystal lattice and thus has stronger
intermolecular forces of attraction than those of o- and m-isomers. Since during melting or dissolution the
crystal lattice breaks, therefore, a larger amount of energy is needed to melt or dissolve the p-isomer than
the corresponding o- and m-isomers.In other words, the melting point of the p-isomer is higher and its
solubility Iower than the corresponding o- and m- isomers.

NIg Br

(d)
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27. (a) (i) Write the mechanism of the following reaction: 2+1

H+
2CHsCH20H
413K

CH3-—CH2- 0O -CH2- CH3s + H20

(b) Why ortho-nitrophenol is steam volatile while para-nitrophenol is not?
OR

(b) What happens when.

(i) Anisole is treated with CHzCl/anhydrous A/Clz ?

(i) Phenol is oxidised with Na2Cr20O7/H*?

(i) (CH3)3 C — OH is heated with Cu/573 K?

Write chemical equation in support of your answer.

(@) (i) Frr=aferRaa arffshan 1 srifafe ferRay:

2CH3CH20H H CH3 - CH2 - O - CH2— CHs + H20
413K
(i) T 3nf— LB HIY gRT a1 8l 8 Sdfd WRI— AWl ol ?
rerar

(b) g1 Bl ® o9
(i) T @1 CHs Cl/ st AICls & 1 STfAfshan &1 Sl 27
(i) BT &1 NazCr207/H* §R1 ffairo fdan Siar g7
(iii) (CHs)s C—-OH ®! 573 K WX Cu & W1 TRH fHar Srar 8?2
UM SR B HAH A IS FHieRr fIlRey |
Sol.
€)) (i) The mechanism of this reaction involves the protonation of alcohol.

An unprotonated molecule of alcohol, when combines with the protonated molecule of alcohol with a loss

of water molecule. The oxonium ion formed gives ether by loss of a proton as given under :

(S)]
H,S0s =— H® + HSO,

®
CH3 —CH, —OH+H® —CH3CH, OH,

7 @ @
CH,CH, - clamHz ~ OH, CH,CH, - cl) —CH,—CH, +H,0

H —

®
CH,CH, — cl) — CH, - CH,

H = CHaCHz — O — CH3CHs +'H’
(b) o-Nitrophenol is steam-volatile due to chelation (intramolecular H-bonding) and hence can be separated
by steam distillation from p-nitrophenol which is not steam volatile because of intermolecular H-bonding.

| //O 0
O oo H-N , p
0----HO N

o-Nitrophenol p-Nitrophenol

(Intramolecular (Intermolecular
H-bonding) H-bonding)

OR
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(b)
(i) Friedel Craft's alkylation of anisole : When chlorobenzene reacts with alkyl halides in the presence
of anhydrous AICIs, the alkyl are introduced at ortho and para positions.
OCHz3
OCHs OCHs
Anhyd.AICls Br +
+CHsCl CS,
CHs
2-Methoxy-toluene 4-Methoxy-toluene
(Minor) (Major)
OH o
Na,Cr,0,
H,S0,
O
(||) benzoquinone
CHs CHs
| Cu |
(iii) CHs—?—OH W CH3—C—-CHz2
CHs
28.
€)) Draw the geometrical isomers of [Co(en)2Cl2)?*. Which geometrical isomer of[Co(en)2Cl2]?* is not optically
active and why? 2+1

(b) Write the hybridisation and magnetic behaviour of [CoFe]3- [Given: Atomic number of Co =27]

(a) (Co(en):Cly?* & SaTfifoa |HTaga Hifag | (Co(en)2Cl)2* &1 $I9 |1 Suifaferd Faraad gavr goia 781 g ofiR
F1°?

(b) [COF¢]>- &1 |V T JHHIY X8R folfay |
(& 2: Co &1 WRHAIY] HHIG = 27)

Sol. €))

Geometrical isomers (cis and trans) of [CoCly(en);]
Trans geometrical isomer of [Co(en)2Cl2]?* is not optically active.
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(b)
Orbitals of
wens [N Resbhadct] || Rebotarkel [Resdnahce |
3d 4s 4p 4d
sp3d2hybridised
esohance” [meHsbeiente’| QiEeschoice [Mikeforbnde"|
3d sp®d®hybrid 4d
[CoFg]3~ (outer
orbital or 0 N N N I e A A VA A ) e O
igh  spin > =
complex)
29. A first order reaction is 50% complete in 30 minute at 300 K and in 10 minutes at 320 K. Calculate

activation energy (Ea) for the reaction. [R =8.314JK-! mol-1]
[Given :log 2 =0.3010,log 3 =0.4771,log 4 = 0.6021] 3
TEh YU HIfC B AMHAT B 50% gof B 7 300K TR 30 e o B @ik 320 K WR 10 e o 2|

fpar & forg Afbgo Sofl (Ea) gRSferd I |

Sol.  Given t4 at 300 K =30 min. , t;at320 K =10 min.

2 2
e 0.:(;93 and K, = O.fé)?)

|og&— Ea i_i
K, 2.303R|T, T,

E, 1 1
log3 = =
2.303x8.314 | 300 320

Ey =.0.4771x2.303 x 8.314(%)

=43832.59 Jmol 1 =43.8kJ.
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30.

Sol.

31.

(@)

(b)
(©)

When 19.5 g of F — CH2— COOH (Molar mass = 78 g mol), is dissolved in 500 g of water, the depression
in freezing point is observed to be 1°C Calculate the degree of dissociation of F— CH2 - COOH.
[Given: Ksfor water =1.86 K kg mol1] 3

F — CH2 —~COOH (ATeR &) = 78g mol- & 19.5g &I 500h Sl # = WR fRAT®G ¥ 1°C &1 Sra+q+
@ M| F-CH—COOH & fory faae=—arn uRadfora aifvm |
(feam & STa & forg Kr=1.86 K kg mol-2)
Here, w, = 19.5 g, w, =500 g, K; = 1.86 K kg mol-?, (AT))
1000K,w,

w AT

1 f

_ (1000gkg™)(1.86Kkgmol ™) (19.59)
(5000)(1.0K)
=72.54 g mol

=1.0°

obs

. M,= (observed) =

M) 78

27 cal -_—

M), 7254

van’t Hoff factor (i) =

=1.0753.
Calculation of dissociation constant. Suppose degree dissociation at the given concentration is a.
Then CH,FCOOH =— CH,FCOOH- + H*

Initial C mol L 0 0
At egbm. C(1l-w) Ca Ca
- C(l+o)
’ C
ora=i-1=1.0753-1
=0.0753

=1l+a

SECTION — D / ©vs —H

The following questions are case based questions. Read the passage carefully and answer the questions
that follow:

The carbon - oxygen double bond is polarised in aldehydes and ketones due to higher electronegativity
of oxygen relative-to carbon. Therefore they undergo nucleophilic addition reactions with. a number
nucleophiles such as HCN, NaHSOg3, alcohols. ammonia derivatives and Grignard reagents. Aldehydes
are easily oxidised by mild oxidising agents as compared to ketones. The carbonyl group of carboxylic
acid does not of give reactions of aldehydes and ketones. Carboxylic acids are considerably more acidic
than alcohols and most of simple phenols.

Answer the following:

Write the name of the product when an aldehyde reacts with excess alcohol in presence of dry HCI.

Why carboxylic acid is a stronger acid than phenol?
(i) Arrange the following compounds in increasing order of their reactivity towards CHsMgBr :

CHaCHO, (CHa)s C —|C|7 — CHs, CHs— C —CHs
0

(ii) Write a chemical test to distinguish between propanal and propanone 2x1

OR
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(c) Write the main product in the following:
0O

» @ patr
CHO [Ag(NH3)2]*
(if) CHO
©/ H.NCONHNH2

frferRad ued, 9 eTRa U3 2 | ogees &1 WEgiga® dfey iR Ry M7 geat & SR Qi
BIE DI UeT RIS Bl fAga —Formcsal S 8l & HRY braT—3iaRile fgb ey Ufesegs! 3k
B 7 fad 8 A1 8 | Fd: I 3FE AHGARR I HCN,NaHSOs Vehratall i =1 ik MR
AAFHHD! & T AABIEN AT JAAHAE < & | BISH! DI Vel Vegrss g ARSI AAFHDI §RT
I A ifRfiGd & O ® | BEIfRie 3 &1 Bt GiE YesEgs! AR B @ AfAfhae T8
A1 2 | Fraifeaferd o Yedlaial Ta JMfAdHaR ifd TRa WiAfal 3 Bl 1fdd vt B 2 |

(a) W9 (& Ufeseiss &b HCl &1 ISURARY # Uedhieid & MU & |1 Affhar dxar & a1 HfHa Sas &1
¥ forfag |

(b) WA @ AT H Blaifderdferd e AfF Ygel g B 8?
(c) (i) f=iferRaa e &1 CHsMgBr @ ufa S ifafsrareficrar & sgd %A § =aRed sifvTw:
CHsCHO, (CHs)s C —|<|3— CHs, CHs—C —=CHs
0]
(ii) TS BIR WA # fawe o9 & o IRmafae adieor falkey |
Irear

(c) f=iferRad # &= e fofay:

0O

' @ .
T [Ag(NH3)2]*
(ii) CHO
©/ H2NCONHNH:

v
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Sol.

32.

(@)
(b)
()

(©)

(a) Acetal

(b) The higher acidity of carboxylic acids as compared to phenols can be understood by two reasons- .
The conjugate base of carboxylic acid, a carboxylate ion, is stabilised by two equivalent resonance
structures in which the negative charge is at the more electronegative oxygen atom. The conjugate base
of phenol, a phenoxide ion, has non-equivalent resonance structures in which the negative charge is at
the less electronegative carbon atom. Therefore, resonance in phenoxide ion is not as important as it is
in carboxylate ion. Further, the negative charge is delocalised over two electronegative oxygen atoms in
carboxylate ion whereas it is less effectively delocalised over one oxygen atom and less electronegative
carbon atoms in phenoxide ion. Thus, the carboxylate ion is more stabilised than phenoxide ion, so
carboxylic acids are more acidic than phenols.

(c) order of reactivity towards CHzMgBr
CH:CHO > CHs—C—=CHs > (CHs)s C—C— CHj,

@)

(d) By lodoform test = as propanone will give this test and will form yellow solid iodoform but propanal
will not .
OR

(€)
(i)

Ag(NHs)2]*

(i) CHO CH=NNHCONH:
Ho2NCONHNHz

Carbohydrates are optically active polyhydroxy aldehydes and ketones. They are also called saccharides.
All those 'carbohydrate which reduce. Fehling's solution and Tollen's reagent are referred to as reducing
sugars. Glucose, the most important source of energy for mammals, is obtained by the hydrolysis of
starch. Vitamins are. accessory food factors required in the diet. Proteins are the polymers of a-amino
acids and perform various structural and dynamic functions in the organisms. Deficiency of vitamins leads
to many diseases.

Answer the following:

The penta-acetate of glucose does not react with Hydroxylamine. What does it indicate?

Why cannot vitamin C be stored in our body?

Define the following as related to proteins:

(i) Peptide linkage

(ii) Denaturation

OR

Define the following as related to carbohydrates:
(i) Anomers
(i) Glycosidic linkage
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PlateEse, AU gUH Yfearss iR BIeH B 8| S AdIgs W bed © | I AW BEisgsel Bl Sl
Biel e dor Sfeld siffdHe B 3Ufid BR <d 8, Uardl IS ded ¢ | @4, Sl b WAl &
fog Sofl &1 v 9id 2, Wh & Sauged | UK Bl & [[AeIAT AeR 4 Aaegs Aedd AIsddRS
21 WA o TN 3Tl @ 9 @ SR SiauRal 7 Af dxeerere va ot et @1 wuifed aa
2| faeifimr o &0 | sFal I B 9 B

(a) @I P UTIVAICS, BRSIIAAVA & A1 fAHAT T FRaAT & | I8 R A Han 8 2

(b) faeIff™ C @ 3R IRR ¥ Ifrd w1 T8 fan o daar § ?

() AIeHl ¥ waea frefefaa @ gk e
() TeTgS 9
(OREEARERL!

34T

(c)  wraieseel 9 wafta ffaRaa @ gk forfe:
(i) TR
(ORGIEEIRISEIEE]
Sol.
(a) The pentaacetate of glucose does not react with hydroxylamine indicating the absence of free —CHO

group.
(b) Vitamin C is a water soluble vitamin. It is readily excreted in urine and cannot be stored in our body.
(c) (i) proteins are the polymers of a-amino acids and they are connected to each other by peptide bond
or peptide linkage.
(i) When a protein in its native form, is subjected to physical change like change in temperature or
chemical change like change in pH, the hydrogen bonds are disturbed. Due to this, globules unfold and
helix get uncoiled and protein loses its biological activity. This is called denaturation of protein.

OR
() The two cyclic hemiacetal forms of glucose differ only in the configuration of the hydroxyl group at C1,
called anomeric carbon (the aldehyde carbon before cyclisation). Such isomers, i.e., a-form and 3-form,
are called anomers.
(i) The two monosaccharides are joined together by an oxide linkage formed by the loss of a water
molecule. Such a linkage between two monosaccharide units through oxygen atom is called glycosidic
linkage.
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33.
(@)

(b)
(1

(In
(11

(@) (1)
(i)

(i)
(iii)
(1

(b)

(1
()

SECTION — E @S §

(I) Give reasons: 3+2
(i) Aniline on nitration gives good amount of m-nitroaniline, though — NH2 group is olp directing in
electrophilic substitution reactions.

(i) (CHs)2 NH is more basic than (CH3)sN m an aqueous solution.
(iii) Ammonolysis of alkyl halides IS not a good method to prepare pure primary ammes.

(I1) Write the reaction involved in the following :
(i) Carbyl amine test
(i) Gabriel phthalimide synthesis

OR

Write the structures of A, B and C in the following reactions o: 3+1+1

M @—NECI‘ CuCN, o H0M g _»NI:, o}
NO:2

(i Fe/HCl | ANaNOz+HGJ o CzHsOH
273K

Why anline does not undergo Friedal-Crafts reaction?
Arrange the following in creasing order of their boiling point?
C2HsOH, C2HsNHz2, (C2Hs)sN

PR IR
TEf) TN SR soagiRr fiRenus sifafharen & et vd ix1 faders grar @ R N ¥felm Amsdiawon
gRT I HF H ASHISSIN el <<l 8 |

STefta faera § (CHsN) &) 31UeT (CHs)2 NH 31 &R Bl B |
tfemd warge! @1 sHAI—3mEe g Weifie WAl & favem & fog s fafd 72 &
fefearRRaa & aftafera arfafrar foRaw:
(i) Brfdar VAT TNeToT
(i) fava Aferrgs dgeryon
3UqT

ferforRaa sfwforarell # AB iR C @ WRaA faRaw:

0 @—NECF CuCN, p H2OM', g —»NAH3 c
NO:

Fe/HCI

el WiSa—shraer afdfhar ot 7€ <<t 872
f=ferRad &1 S F@UET®! & dod HH A FARAT I
C2Hs0H, C2HsNHz2, (C2Hs)sN
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(@) (1) (i) As in the strongly acidic medium, aniline is protonated to form the anilinium ion which is meta
directing.

(ii) The greater the size of the ion, lesser will be the solvation and the less stabilised is the ion.

(i) Ammonolysis has the disadvantage of yielding a mixture of primary, secondary and tertiary amines

and also a quaternary ammonium salt.

(I (i) Carbylamine reaction. Both aliphatic or aromatic 1° amines on warming with CHCls in presence
of alcoholic KOH solution. produce an offensive smell of carbylamines. This reaction is used as a test to
distinguish 1° amines from 2° and 3° amines

R —NH, + CHCl ; + 3KOH—"®_,R —NC + 3KCl + 3H,0

(i) Gabriel phthalimide Synthesis:- Potassium phthalimide on treatment with alkylhalides gives the
corresponding N-substituted phthalimides which upon hydrolysis with dil. HCI or alkali or hydrazinolysis
with hydrazine gives 1° amines. Aromatic 1° amines, however cannot be prepared by this method.

@:C\N _y KoH @:C\Nk+ KX ©:C\N R

Phthalimide N-Alkylephthalimidle
O
I _
C[ _NaOH(ag) | ©:C_8Ea+ +R—NHs
ﬁ a (1° amine)
(0]
OR
COOH CONH:2
@ @A © © (C) ©
Benzonitrile Benzoic acid Benzamide

N, CI

5 9o

i) (A - B) Benzene diazonium
(i) (A) Aniiine  (B) chloride Benzene

(IN As anline reacts with lewis acid AICls and form salt with it

(1) (C2Hs)sN < C2HsNH2 < C2HsOH,
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34.
(@) Conductivity of 2 x 10-3 M methanoic acid is 8 x 10> S cm~! Calculate its molar conductivity and degree

0
of dissociation if "y, for methanoic acid is 404 S cm?2 Mol-! 3+2

(b) Calculate the A:G° and log K. for the given reaction at 298 K:
Niis)y + 2Ag* @) #Niz-r(ag) + 2AQs)
Given : E%%" /Ni = -0.25V,E°p g,/ aq= +0.80V
1F = 96500 C mol1,
0
(a) 2 x 103 M HITZH FA & ATAhal 8 x 105 S cmL B | AR AATZH oA & forw "y &1 A 404 S cm?
mol-1 8 & 39! AleR dATaddl Ud fadier — A1 gRabferd s |
(b) 298 K R &1 g8 31fafshan & forw Ar G° 3R logK. uRa&fera @iforg |
Nisy + 2Ag*(ag) #Ni‘z*(ag) + 2Ags)

_k _ 8x10°scm™  1000cm’
" C 2x10°molL* L

Sol. (a)

=40 Scm? mol~t
NANC 2

a=—=—r=0.099
A, 404
(b) The cell reaction is
Ni(s) + 2Ag* (ag) — Ni** (aq) + 2Ag(s),
AG° =—n FE°

E°=1.05V, n=2,f=96500 C/mol.
AG® =— (2 mol) x (96500 C/mol) x (1.05 V) =— 202650 CV =— 202650 J
Calculation of K in the form AG®,
AG° =—-202650 J, R = 8.314 J/mol/K.
T =298 K.
AG°
2.303RT

_ ~202650
—(2.303)x(8.314 J/mol/K) x (298K)

_ 202650
(2.303) % (8.314J/mol/K) x (298K)

_ 202650
5705.8432

logK=-

= 35.5162
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35. (a) (1) Account for the following 3+2
0) E° value for Mn3*/ Mn?* couple is much more positive than that for Cr3*/ Cr2*
(ii) Sc?* is colourless whereas Ti%* is coloured in an aqueous solution.
(iii) Actinoids show wide range of oxidation states.
(1 Write the chemical equations for the preparation of KMnO4 from MnO:2
OR
(b) (I) Account for the following: 2+2+1
0] Transition metals form alloys.
(ii) Ce** is a strong oxidising agent.
(1 Write one similarity and one difference between chemistry of Lanthanoids and Actinoids.

(1 Complete the following ionic equation:

Cr,0%~ +20H ——

frforRad & aRoT AR
(i) Mn3*/ Mn2* g7 & g E° &1 A9 Cr3*/ Cr2+ & AIM 9§ 984 31fd gHIcAd BT 2 |
(ii) STelrg faeras 3 Sc3 T 8 St Tist Wi 2 |
(i)  vfcHigs sifRfiexvr ravens o1 favgd N UelRid &vd |

(I MnO2 ¥ KMnOs & faRee & foru Irafee asfiaror faRay |
arerar
(b) () Fr=feRed & sro faRaw:
(i) HepAvT o7y fAsTge I B |
(ii) Ce* T%h Udd ARINPRS ¢ |
(I IHTS] 3R UFeATTel & TAIE A Udh FHMT R Udh ofax forlay

iy~ Frefefed smafie whoo o gof i

Cr,0%~ + 20H" ——>

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 [ facebook.com/Resonancetdu 7 twitter.com/ResonanceEdu 7§ www.youtube.com/resowatch - [= blog.resanance.ac.in

This solution was download from Resonance CBSE 2022 Solution portal PAGE # 22




Resonance®

Educating for better tomorrow

CBSE XIlI Examination - 2023 | 28-02-2023

Sol.

(n

(In

(b)
0]

(I

(iii)

(@)

() The large positive E° value for Mn3*/Mn?* shows that Mn?* is much more stable than Mn3*. This is
because of the fact that Mn2* has 3d® configuration. This means that the d-orbital is half-filled. Half-filled
and fully-filled configurations are very stable. Thus, the third ionization energy of Mn will be very high.

(i) In agueous solution, the configuration of Sc*3 is 3d° 4s°, so it does not have any unpaired electron
which makes it colourless, but, Ti*3 in agueous solution has outer configuration 3d? 4s°, so it has unpaired
electron which makes it coloured.

(iii) There are a greater range of oxidation states which is in part attributed to the fact that the 5f, 6d and
7s levels are of comparable energies.

Potassium permanganate is prepared by fusion of MnO2 with an alkali metal hydroxide and an oxidising
agent like KNOs. This produces the dark green K2MnO4 which disproportionates in a neutral or acidic
solution to give permanganate.
2MnO2 + 4KOH + O2 — 2K2MnOg4 + 2H20
3Mn0O4% + 4H* — 2MnO4 + MnO2 + 2H20

OR

(i) Because of similar radii and other characteristics of transition metals, alloys are readily formed by
these metals. The best known are ferrous alloys: chromium, vanadium, tungsten, molybdenum and
manganese are used for the production of a variety of steels and stainless steel.

(i) Ce**(4f9) in + 4 oxidation state tend to revert to the more stable oxidation state of +3 by gain of an
electron so it behaves as strong oxidising agent.

Similarity : Both are highly electropositive and very reactive in nature.
Difference : Lanthanoids 4f orbital is progressively filled but Actinoids 5f orbital is progressively filled.

Cry,0%~ +20H™ ——> 2Cr0% +H,0
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