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Class: XII Max. Marks: 70
Date: 15/09/2026 Set- I(MS) Time: 3 Hours
Q. Answers Mark
0 S
1 (D) The C-ClI bond in chlorobenzene is longer than that in chloromethane. 1
2 (C) boil above 100°C and freeze below 0°C. 1
3 (A)0.01 M 1
4 (C) Acetic acid 1
5 (A) Sample A 1
6 (B) H2 and Cl 1
7 (D) Phosgene gas 1
8 (B)p—iii,g—1i, r—ii, s—iv 1
9 (A) Bakelite 1
10 (B) The carboxyl group deactivates the ring and forms a complex with AlCls. 1
11 (A) The carbonyl carbon of ethanal is more electrophilic than that of ethanoic acid, as | 1
the —OH group in ethanoic acid reduces the electrophilicity of the carbonyl carbon.
12 (D) 2-Ethoxy-1,1-dimethylcyclohexane 1
13 (D) Assertion (A) is false, but Reason (R) is true. 1
14 (D) Assertion (A) is false, but Reason (R) is true. 1
15 (C) Assertion (A) is true, but Reason (R) is false. 1
16 (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct 1
explanation of Assertion (A).
17 (@) A-CH3CH(CI)CHs B- CH3CH(NC)CH3 Yo x4
(b) A - CH3CH=CH> B- CH3CH(Br)CHs
18 €))
(i) Phenol is more acidic. Ethanol is less acidic due to the +1 effect of the alkyl group. | 1
So, it will not react with NaOH.
(ii) 2-Methylpropan-2-ol<Propan-1-ol<Water<Phenol 1
(b)
(i) o-Nitrophenol is steam volatile due to intramolecular hydrogen bonding while p- 1
nitrophenol is less volatile due to intermolecular hydrogen bonding which causes the
association of molecules
(i1) Two different alcohol will be required which will produce a mixture of ethers. 1
Separation becomes difficult.
19 (a) Dry hydrogen chloride protonates the oxygen of the carbonyl compounds and 1
therefore, increases the electrophilicity of the carbonyl carbon facilitating the
nucleophilic attack.
(b) The carboxylate ion is more stable.
1
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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 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.

20

(a) Excess salt increases the solute concentration of body fluids, causing water to move
into the tissues by osmosis, resulting in water retention and swelling (edema)

(b) Low temperature: solubility of gases is higher.

More dissolved oxygen at low temperature.

Solute + Solvent = Solution (AH = -ve)

21

At a particular spot on an object made of iron, oxidation takes place, and that spot
behaves as an anode.

Anode: 2Fe(s) — 2Fe?" (aq)+ 4e”

Electrons released at the anodic spot move through the metal and go to another spot on
the metal and reduce oxygen in the presence of H+ (which is believed to be available
from H2COs formed due to dissolution of carbon dioxide from air into water

Cathode: O2(g) + 4H"(aq) + 4e° —»2H,0

2Fe(s) + O2 (g) + 4H*(aq) — 2Fe?*(aq) + 2 H20 (1)

The ferrous ions are further oxidised by atmospheric oxygen to ferric ions, which come
out as rust in the form of hydrated ferric oxide (Fe2Os . x H20)

Y2

Yo
Yo

Y2

22

(@) Nucleophiles with two nucleophilic centres. Eg NO2

(b)

+ —
NH, NaNO, + HX NX
273278 K

Benzene diazonium
halide

+ -
N,X X
O&,@ R

Aryl halide X =Cl, Br

(c) Aryl halides also give analogous compounds when treated with sodium in dry ether,
in which two aryl groups are joined together. It is called Fittig reaction.

X
2 Q/ + oNa eheg + 2NaX

Diphenyl

23

(@)

OCH

A OCH, OCH,
coc,
© + cH,coc) Anhyd: AlCL @’ + ©

COCH,
Ethanoyl 2-Methoxy- 4-Methoxy-
chloride acetophenone acetophenone
(Minor) (Major)

(b)
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CHg Cl:H:i 1
CHFCHiCH'fO’(::’CHECHu +HI CH5CH,CH,0H + 7§ CHzCHy
CH, CH,
(C) Pyndine
CH,OH + CH,cocl —  CH30COCH;+ HCL 1
24
(@) (1) 2,4-DNP- Propanone gives an orange-red ppt of 2,4-Dinitrophenylhydrazone. 1
(ii)
SOCl1 H: /Pd—BaSO
CH3;COOH ——— CH3COCI — "2, CH3CHO 1
(iii) The hydrogensulphite addition compound is water soluble and can be converted
back to the original carbonyl compound by treating it with dilute mineral acid or alkali. 1
OR
(i) Acetophenone< p-Tolualdehyde<Benzaldehyde<p-Nitrobenzaldehyde 1
(ii) Ethanal< Ethanol <Ethanoic acid 1
(b) (iii) 4-Methoxybenzoic acid< Benzoic acid< 4-Nitrobenzoic acid 1
25 €)) 2
The mechanism of the reaction involves the following three steps:
Step 1: Protonation of alkene to form carbocation by electrophilic
attack of H,O".
H,0 + H - H,0O"
ITI H
>c=cZ + H—NQJr—H S —(::—E: +H,0
Step 2: Nucleophilic attack of water on carbocation,
H H H
e X Lo .
-C—CT + HO — -C-¢-0~H
Step 3: Deprotonation to form an alcohol.
o i On
_C-C-O-H + 1o — C C— + 1,0
I I M -e
(b) -OH is an activating group due to +R effect. 1
26 (i) Positive iodoform test
Pentan-2-one CH;COCH,CH;CHj or 3-Methylbutan-2-one Yola
(ii) Shows Cannizzaro reaction
2,2-Dimethylpropanal (CHz)sCCHO Y2 Ya
(iii) Reduces Tollens’ reagent and has a chiral carbon
2-Methylbutanal CH;CH>CH(CH;3)CHO Y2 Yo
27 a=1i-1/n-1;i=1.92 1
AT =1 x Kfxwaz x 1000/M2 x w1 Y%
=0.239K 1
T¢=273.15-0.239=272.91 K Ya
28 (1) High efficiency and pollution-free 1
(if) The amount of chemical reaction which occurs at any electrode during electrolysis | 1
by a current is proportional to the quantity of electricity passed through the electrolyte | 1
(iii) 3F
29 (a) The stereoisomers related to each other as non-superimposable mirror images are 1
called enantiomers
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(b) Sn1 1
(©)
(1) This is because the nucleophile attaches itself on the side opposite to the one where | 1
the halogen atom is present.
(if) A racemic mixture containing two enantiomers in equal proportions will have zero
optical rotation, as the rotation due to one isomer will be cancelled by the rotation due |1
to the other isomer.
OR
(i) CeHsC(CHz3)(CsHs)Br 1
(i) (CH3)3CClI 1
30 (@ A-CHsCH.OH B-CH:=CH2 C-CH3CH.OCH.CHs Ethoxyethane Yo x4
(b)
COOH COOH
OH ut OCOCH; 1
+ (CH,C0),0—> + CH,COOH
Salicylic acid Acetylsalicylic acid
(Aspirin)
(c) The commercial alcohol is made unfit for drinking by mixing in it some copper 1
sulphate (to give it a colour) and pyridine (a foul-smelling liquid). It is known as
denaturation of alcohol
OR
(c) Ethanol < Propan-2-ol <2-Methylpropan-2-ol 1
31 Q)
CH,;COCH; + H,N-NH-CONH, — (CH,),C=N-NH-CONH, + H,0 1
(ii)
H H H o}
Ne=0 + >c=o + Conc. KOH —2— H—(ll—OH i’ 1
u’ H I|{ oK
Formaldehyde Methanol Potassium formate
(iii)
Zn/Hg, conc. HCI
CH;-CO-CH,-CH; >»CH,-CH,-CH,-CH; + H,0 1
(iv)
_ Dry HCI gas
CH;CHO + 2CH;0H » CH;-CH(OCH;), + H,0 1
(V)
1
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COOH COONH, CONH,
O O X
COOH COONH, 24,0 CONH, s x2
Ammonium phthalate Phthalamide 15 %2
mlgtr;gg Y x2
o Yo %2
I Yo x2
AN
CCom
c’
(I:I)
Phthalimide
OR
(i) A-SnCly_+ HCI; B - H3;O*
(i) A—CH3COONa; B - CHas
(iii) A — CH3CH(OH)CHzs; B — 85%H3P0s, 440 K
(iv) A— CH3CHO B — CH3CH(OH)CH2CHO
(v) A—CO/HCI, An. AlCIs B — NH.OH, H*
32
@ (i) Negative deviation: A-B interactions are stronger than A-A and B-B 1
AH=-ve Y
A V=-ve Y2
(ii)
0 0
Piota =Py - Xa+Pp- X 72
Xatxp=1l= p=1—xa Y,
Substitution Zz
Calculation 1/2
2
Xa=0.4  X8=0.6 or Y5
(i) M2-57gmol* )
(i) In pure ethanol and pure water, molecules are held together by strong
intermolecular hydrogen bonds. When ethanol and water are mixed, the ethanol 1
molecules disrupt the highly ordered hydrogen-bonded network of water.
As a result, the ethanol-water intermolecular forces are weaker than the water-water
and ethanol-ethanol interactions in the pure liquids. The vapour pressure is more than
expected from Raoult's law.
(iii) (a) Gas A will dissolve more readily 1
(b) Gas A 1
33
@ |
_ Cell Constant
N R
0.0354 cm™* 1
= ————— =354x10%Scm™!
100 Q
A, = K xﬁ]iUOU v,
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3.54 x10°* Scm~! x 1000

A, =
" 0.05 mol L1
0.354 a
An= 505 = 7085 cm? mol™!
(ii)

(a) 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 lifetime.

(b) Passage of direct current through an ionic solution over a prolonged period can lead
to change in its composition due to electrochemical reactions.

OR

(|) E°cell = Ecathode -Eanode =0.62 V
n=2, egns

Ecell = E°cen -0.059/n log [oxidised]/[Reduced]

Subsn
= calcn
=0.5609 V
(if) 2F = 58.7
5x20x60=x
x=18¢

Y2

Yo
Yo
Yo
Yo

Y2
Y2
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