COMMON PRE-BOARD EXAMINATION 2022-23 {%}

ot
Subject: CHEMISTRY (043) Answer Key 7\
Class: Xl Time: 3 Hours
Date: Max. Marks: 70
SECTION A
1. | a.2-methylbutan-2-ol 1
2. | a. Racemisation 1
3. | b. They are chemically reactive 1
4. |b.2and 1% 1
5 |b.3F 1
6_ — 2.303 Pi 1
b. k t 09 2Pi—Pt
7. | d. dimethylamine 1
8. | d. hexadentate lingad 1
9. |a. o-nitrophenol 1
10. | b. CeHs - CHoNC 1
11. | c. Cannizzaro reaction 1
12. [ d.)-=C, (i) —A, (iii) — D, (iv) — B. 1
13. | b. [Pt (NH3)e]** : octahedral :: [Zn(NH3)4]?* : tetrahedral 1
14. | a. Acetic acid 1
15. | a. Both A and R are true and R is the correct explanation of A 1
16. | b. Both A and R are true and R is not the correct explanation of A 1
17. | c. Alistrue but R is false. 1
18. | a. Both A and R are true and R is the correct explanation of A 1
19. | ., 2303, [A], 2
(i) k=——"log (Al
2303, 1.6x107?
= log —
300 C0.8x1072
= wlogz =231x107%s7?
300
At600s, k= ~2~'~§-(-}~Eil(}glé1ltl
t [A]
2303, 1.6x107
= log —
600 7 0.4x10
=231x107357!
k is constant when using first order equation therefore it follows first order kinetics.
OR
In equal time interval, half of the reactant gets converted into product and the rate of reaction is
independent of concentration of reactant, so it is a first order reaction.

Page1of?7




20.

H OH H OH
a. o-D-(+)-Glucopyranose B-D-(+)-Glucopyranose (any one of the structure 1 mark)
b. The known vitamins include the fat-soluble vitamins: A, D, E, and K, and the water-soluble
vitamins: C and the B vitamins: thiamin (B1), riboflavin (B2), niacin (B3), pantothenic acid
(B5), pyridoxine (B6), biotin (B7), folate/folic acid (B9), and cobalamin (B12). (any one
example each %2 + %2)
OR

a. Amino acids have amino (—NH2) group, basic in nature and accepts a proton and COOH
group loses a proton forming a dipolar ion, called the Zwitter ion. In this form, amino
acids behave both as acids and bases so they are amphoteric in nature. (1)

b. Vitamin C is cannot be stored in our body because it is a water-soluble vitamin and gets
excreted from the body with sweat or urine.(1)

21. | Chloroethane is unable to form hydrogen bonds with water. Hence, it is insoluble in water.(1)
In the preparation of alkyl chloride from alcohols. Thionyl chloride is preferred because alkyl halide is
prepared using thionyl chloride the by-products that we get are. These are both gases and they escape
out leaving behind the desired product which is an alkyl chloride.

OR
cl CHj
@ + 2Na + CH,Cl -2ty @ + 2 NaCl
Toluene (1)
In Finkelstein reaction
CH, — Cl+Nal—="CH,l+NaCl
()
22. ad 4s 4p
Fe WATATATE] 0 L 1]
dsp® hybridisation
(Fe(CO)S] I** lf‘ I f*l ?¢ xx] [xx] [;x[xx]xx]é
co co CO CO CO
Hybridisation: dsp3
Magnetic character:Diamagnetic
Spin of the complex: Low spin complex or inner orbital complex
23. | Cu2+(aq)—2e——Cu (s)
Quantity of electricity passed = Ixt
=0.75%25x60
=1125C
1125 C of electricity produces copper = 0.369 g
2x96500C of electricity produce copper = Oligz x2%96500=63.3u
Atomic mass of Cu=63.3 u.
24. | (i) Pseudo first-order reaction
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The reactions that have higher order true rate law but are found to behave as first order

are called psuedo first order reactions.
(ii) Half-life period of reaction (t 1/2).

The half life period of a reaction is the time needed for the reactant concentration to fall

to one half of its initial value.

25. i T
R—C—Cl +H2&:SO‘—> R==Ce—H
Acyl chloride Aldehyde
7 1
I /BaSO
CH, — C —Cl+ H ———ty CH; — C—H+ HQ
Acetyl chloride Acetaldehyde (1 m)
(i) X5/ Red Phosphorus H
R——CH;— COOH > R—C——COOH
(i1} H,O
X X=Cl, Br
Alpha halo carboxylic acid
1)
26. i
CH3 CHj
CH cl: oREEEt -y & —cu
T L s 2
=1 573K
CH;
OCH; OCH; OCH;
Anhyd AIC]4 CH;
HyCl —————>
+ CH;C1 S, +
Anisole
CHjy
4 - Methoxvioluene 2 - Methoxytoluene
(Major) (Minor)
OH
Zn dust :
Phenol
Benzene
217. S.No. Weak field coordination entity Strong field coordination entity

They are formed when the crystal field
stabilisation energy (o) in octahedral

(7) complexes is less than the energy
required for an electron pairing in a
single orbital (P).

They are formed when the crystal field
stabilisation energy (Ao) is greater than
the P.

(i) They are also called high spin
complexes.

They are called low spin complexes.

They are mostly paramagnetic in
nature.

(i

They are mostly diamagnetic or less
paramagnetic than weak field.

(iv) Never formed by CN - ligands.

(any one difference 1mark)

Formed by CN - like ligands.
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The formula of the given compound Tris(ethane-1,2-diamine) chromium(lll) chloride
is [Cr(en)3]CI3. (1m)
Hexaaqguachromium(lI)chloride (1m)
28. | wB =250 g, wA =60 g, Ma = 180g mol-1
K; = 1.86 K kg mol™
ATy = K;m
K, x Wax1000
M, xw,
60> 1000
=186x ———
180 % 250
z 1.86 x 600 2 1116 248K
18x25 450
'ﬁTf = Tsolvent = Tsuluti.on
Tsoluﬁon bl 'TBD]VEr‘ll o ﬁTf = 2’73.15 -248 = 270-67 K
29.
MH2 MH2
Er Br
+ 3Br _— + 3HBr
Br
2,4,6-tribromophenylamine
NH,
NH3*CI
- 9
+ HCl
\ .
Asifiiie Ezviddrochlonc ‘éﬁigﬁl&lem
D
N,CI™ NH,
0-5°C r
@ N @ Dil. I @ N=N <:> NH, + HCl
Aniline p-Amino azobenzene
(Yellow dye)
30. Perowid
CH, ~CH = CH, ~ HBr foxiee >
! - {Anti-Markovnikoy's CH, - CH, - CH, - Br
dditior iF, Hg, P
ition) {scoarts reaction) S:’ HeF,
SbF,
Cll, —CH,- CH, -F
Cl Cl Cl
CH,
Anhydrons
—_—
+ CH,CI ACH, +
CH,
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Ml
CHyCHOH E—j- CHyCH - (1
Ethanol —E.Eh Chioroethane

= i | .'Il KN/ ethannl

CHsCHACN
Propanenitrile

OR

dry acetone

CH=CH—=CH-—=CH=C] + Nal
3 2 2 2 * (Finkelstein
1 - Chlorobutane reaction)

NaCl + CH}—CHI—CTIE— CHI— I

1 - lodobutane

1-Bromopentane is most reactive twoards SN2 reactin because it is 1o alkylhalide.
4-bromo-4-methylpent-2-ene

31. | i. Glucose
ii. Glycogen
iii. (a) Cellulose (b) Glycosidic linkage
OR
iii. (a) p-D-Galactose and B-D-Glucose
(b) Starch
32. | i. Liquid that have similar structures and polarizes form ideal solutions.
Ii. Benzene + Toluene
iii. AHmix # 0, AV mix 7é 0
OR
i (a) The solution will show a negative deviation from Raoult’s law.
(b) Solution will show positive deviation.
33. | Atanode: Mg - Mg2+ + 2e

At cathode: 2Ag+ + 2e > 2Ag
Mg +2 Ag+ > Mg2+ +2Ag n=2
Egell = E((:)athode - Ef(l)node
E2,; = E£g+/Ag - E&g2+/Mg = 0.080V — (—2.37V) =3.17V
Nernst equation for cell reaction.

0.059 [Mg?*]
Ecen = Egeyy — T Og[Ag—J,]Z

Ecen =317 — 222 log

[107%]
[1074]2

=3.17-0.0295 log 106=3.17 - 0.177 V = 2.993

Substituting n = 2, F = 96500 C mol™,Ecen = 2.993 V in the expression, AG = -NFEcen We
get
AG = -2x96500 C mol* x 2.993 V
AG = - 577649 J mol*
= - 577.649 kJ mol!
OR
(i) Advantages of fuel cell: (any two ¥ mark each)
(a) Itis a pollution free device since no harmful products are formed.
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(b) Its efficiency is about 75% which is considerably higher than conventional cells.
(c) Itis a continuous source of energy if the supply of gases is maintained

(if)Lead storage battery is an example for secondary cells. It is rechargeable and can be used
again and again. It is recharged by passing current through it from an external source. (1m)
Reaction at anode: Pb(s) + SO42- (aq) - PbSO4 (s) + 2e (% m)

Reaction at cathode: PbO2 (s) + SO42- + 4H+ + 2e > PbSO4(s) + 2H20 (1) (%2 m)

The overall reaction is

Pb(s) + PbO2(s) + 2H2SO4 = 2PbSO4(s) + 2H20  (1m)

(iii)A%, (CH;COOH) = A°m (CH3COONa) + A°m (HCI) - A°m (NaCl)
=91 + 426 — 126 = 391 Scm? mol? (1m)

34.

Hence compound A is CHy=—CH=—C—CHj;

CH;
i) O
(i) CHy—CH=C—CH; UASK » CH3;—CHO + O=C—CH;j4
(ii) Zn/H,O
CH;4 CHj;
2-Methylbut-2-ene Acetaldehyde  (Acetone)
(A) (Ethanal) (C)
(B)
(iiy CH3CHO + 3NaQOl =—>» (13CHO + 3NaOH
(B) Sodium Tri-iode
hypoiodite acetaldehyde
Hydrolysis
CH;CHO +312 +NaOH =——>» (CHI; + 3HI + HCOONa
Iodoform 3)

(b) b. (i) Tollen’s reagent test: Add ammoniacal solution of silver nitrate

(Tollen’s Reagent) in both the solutions. Butanal gives silver mirror

whereas Butan-2-one does not. (1)

(if) Add neutral FeCI3 in both the solutions, phenol forms violet colour but benzoic acid
does not. (1)

OR
Etard reaction

CHa CH (OCHOHC ). CHO

CS, H,0'
¢ CrOyCly, ——» .

Toluene Chromium Benzaldehyde
complex (1)
Stephen reaction
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HO

)
(b) (i)
COOH CcoCl CHO
5002 Rosenmund's
reduction
Pd/BaSO,
enzoic Benzoyl Bennldchyde
acid chloride
(ii)
COCH; COONa COOH
I/N |\)H H.0*
—— » g
Acetophenone Sodium Benzoic
benzoate acd

(Aq)
(¢) CHs COOH—%5 CH, COOH ~2 %) e, cOOH

I I
cl OH
(or any other correct method) (3)

35. | A) (i) Cr, the highest melting point of Cr is attributed to the involvement of greater number
of electrons(5)from 3d in addition to 4s electrons in interatomic metallic bonding.

(ii)Mn, because the change from Mn3* (d*) to Mn 2* (d°) results in the half filled
configuration which has extra stability.

(iii)Zn, in Zn (3d%4s?) all the electrons present in d-orbitals are paired and hence metallic
bonds present in it are weak. That is why , it is soft.

B) Sodium chromate is acidified with sulphuric acid to give a solution from which orange
sodium dichromate, Na.Cr.07.2H,0 can be crystallised.
2Na2CrO4 + 2H* 2> Na2Cr207 + 2Na+ + H20

Sodium dichromateis more soluble than potassium dichromate. The letter is therefore,
prepared by treating the solution of sodium dichromate with potassium chloride.
Na2Cr,07 + 2KCIl = K2Cr,07 + 2NaCl

*kkkkk
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