Answers to RCH/Set-1

10.

11.
12.
13.
14.
15.
16.

OH OH
| HCN | H,o/H* |
(@) CH—C—H ——> C6H5—C|—CN _ C6H5—$—COOH
Benzaldehyde H H
pa\ 2-Hydroxy-2-phenyl ethanoic acid
B

(b) Phosgene, COCI,
(c) 6+3=9 [CZO?[ and ‘en’ are didentate ligands]
x+0-2-1=0 = x=+43

(d) Benzene diazonium tetra fluoroborate is water insoluble and stable at room temperature.
W x 1000 5x1000 _ 5

B) M= v~ = 20x450 ~ 18
= 0278 M
(a) A — 3 (Wurtz reaction)

B — 1 (Dow’s reaction)
C — 4 (Wurtz-Fittig reaction)
D — 2 (Fittig reaction)
(a) Itis due to least steric hinderance.
(¢) C=3' contains —OH group.
(d) V**isblue in colour due to presence of unpaired electron, it absorbs light from visible region,
undergo d-d transition and radiates blue colour.
(b) TandIII
I. Cu®* + 2e"— Cu(s) (At cathode)

I H,0—>2H" + 2.0, + 2¢" (Atanode)
(d) p-nitro benzoate ion is most stable .- -NO, is strong electron withdrawing group.
(b) Straight chain > Branched chain, Higher molar mass leads to higher boiling point.
(@)
(©)
®)
®)
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o RT
17. A. V. = R
06 Y _ 283
037V, ~ 293
" 283
V, = 2oy = 0474
Y
g =210
OR
B. Tnacl = 3 X Tvear,
2% Cyyq X RT = 3 X Cyy ) X RT
N Crucr = 2502 =03M
R
18. o = 2303 log[ lo
t [R]
R
S go= 2303, [Rlp 2303 [log 5 - log 4] - [R]=[R], -
30 min 80 30
_[R]O
2.303 100
= Z7210.6990 — 0.6021]
30
k = ﬁg?’xo.om = 7.43 x 107 min™!
;= 0693 0.693x30 _03010%30
& k  2303x0.0969  0.0969
t, = —B_ 9319 min
© 00969

. (i)

20

100 (Rl

19. (a) Coupling reaction: When benzene diazonium chloride reacts with aniline or phenol, orange

azo dye is formed.

Benzene diazonium
chloride

Aniline p-Aminoazobenzene

(b) Carbyl amine reaction: When primary amine reacts with CHCL, and KOH, it forms isocyanide
which is an offensive smelling compound.

RNH, + CHCI, + 3KOH —> RNSC + 3KCl + 3H,0
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Cl + NH,
H3N NH3 _‘ H,N Cl

20. (a)
H;N H, H;N Cl
Cl NH,
trans-tetraammine cis-tetraammine
dichlorido chromium(IIT) dichlorido chromium(IIT)
! +
en— _‘ 37 : -en _‘ 3
(b) g
Co en L en Co
en__| L_en
d (+) tris—(ethane 1,2-amine) : [ (-) tris—(ethane 1,2-amine)
cobalt(III) cobalt(III)
21. (a) 1-Phenyl ethanol is oxidised by CrO,
OH O
| cro, I
C¢H,—CHCH, W C H,—C—CH,
1-Phenyl ethanol 1-Phenyl ethanone

(b) CH,CH,0CH,CH,CH, + HI—> CH,CH,CH,OH + CH,CH.I

Ethoxy propane (1 mole) Propane-1-ol Todoethane

22. 1 =CRT, = 7.65atm, T = 37°C + 273 = 310 K, R = 0.0821 L atm K" mol™

= 765x1=Cx0081x310K = C= 2;221 =0.3mol L™
Molar mass of Glucose (C,H,,0.) = 180 g/mol
Mass per litre = 0.3005 x 180 ~ 54.1 g
23. Ce*t +e—— Ce’t [E°=1.60 V] N0
O, +4e +4H" ——2H,0 [E°=122V] ()

Ce will undergo reduction because its E° is higher than that of water.
Net cell reaction:
2H,0 + 4Ce*t ——— O, + 4H™ + 4Ce’*
el = Bt c3+ - E"Oz/H20 =160V -1.228 =0372V
Since, E° is positive, therefore, reaction is spontaneous i.e., Ce** will undergo reduction.
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24. (a)

®)

(©)

25. (a)

®)

26. (a)

It is because Nucleophile attacks from back side i.e. opposite side to halogen atom, therefore,
optical inversion takes place.

It is because side products formed are SO, and HCI gases, which can be easily removed to
get pure alkyl halide.

This is due to the reason that dipole moment is product of charge and distance and distance
is more in C—Cl bond than C—F bond.
Oxidation of ferrous salt by dichromate ion:
[Fe?* — Fe’* +e]x6
6e” + 14H* + Cr,05 —2Cr’" + 7TH,0
6Fe** + 14H" + Cr,05 — 6Fe’* +2Cr'* + 7TH,0

The decrease in atomic and ionic size with increase in atomic number in lanthanoid is called

lanthanoid contraction.
Effects/Consequences:
— Lanthanoids resemble each other due to similar ionic size.

— There is resemblance between properties of 4d and 5d transition series elements due to

similar ionic size. (any one)
red P/CL,
CH,—CH,—COOH 1o CH,—CH—COOH
2
Propanoic acid Cl (Hell-Volhard Zelinsky reaction)
2-Chloro propanoic acid
Heat
(b) CH;COONa + NaOH C—aeg> C,H, + Na,CO, (Decarboxylation reaction)

Conc. NaOH

(c) Itdoesnot have a-hydrogen.2C. H,CHO —— > CH,CH,OH + C.H,COONa

®)

where as CH,CHO has a-hydrogen.

(i) B,H
27. (a) CH,—CH=CH, (i) ILO, O CH,—CH,—CH,—OH (Propan-1-ol)
Propene
CH, CH,
20% H,PO
CHS—Cl—CH3 s > CH;—C=CH, + H,0
OH 2-methyl propene
2-methyl propan-
2-ol

(©)

NO, NO,
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OCH3 OCH3 OCH3
Br
d CH,COOH
(d) +Br, ——— + + HBr
Anisole 2-Bromo
anisole Br
4-Bromo
anisole

28. (a) Cu®* has1unpaired electron undergoes d-d transitions where as Zn>* does not have unpaired
electron, therefore, Cu®* is blue and Zn>" is colourless.

b) Itis due to greater effective nuclear charge in Fe?*(26) than Mn?*(25).
g
(¢) Pd(46): 1s* 257 2p° 3s* 3p® 4s? 3d" 4p°® 55° 44"

291 A, = 100C0 «
where, A = Molar conductivity (S cm? mol™)
Kk = Specific conductance (S cm™)
C = Molar concentration (mol L™)

II.  (a) H" due to high mobility
OR

Kohlrausch law is used to determine A} of weak electrolyte - curve can’t be extrapolated.

II1. A

01113 T
k(S cm™)
0.0129 T

0.00141

| | | | »
001 01 10 -
C =

(mol L")
Conductivity increases with increase in concentration because number of ions per unit volume

increase.
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30. L

IL

III.

31. A.

[Cr(NHS,),Cl,] < [Cr(NH,),CI|Cl, < [Cr(NH,)]Cl,

OR

Complex compound gives complex ions (consist of more than one ion) in aqueous solution

e.g. K,[Fe(CN),] gives K" and [Fe(CN)6]4" ions in aqueous solution.

Double salt gives simple ions in aqueous solution e.g., FeSO, (NH,),SO,.6H,O gives Fe?*,

NH; and SOf‘ ions in aqueous solution.

e Primary valencies are ionisable.

¢ Primaryvalencies are satisfied by negatively
charged ions or ligands.

e Secondary valencies are not ionisable.

e Secondary valencies are satisfied by neutral
or negatively charged ligands having lone
pair

(i) [Cr(H,0),CL]Cl-H,0

(i) The secondary valency of Cr is 6.
I. (i) KMnO,KOH (alkaline KMnO,)

(it) LiAlH, in ether
(iii) NH,/A
(iv) Br,/KOH
(v) Conc. HCI/Zn (Hg)
(vi) LiAlH,
O

I NaOH (dil.) |
— 5

|
II. CH;—C—CH, + CH,—C—H

OH ﬁ
CH3—(|?—CH2—C—H

CH,
I

+ CH3—(|3H—CH2COCH3

OH
II

T

|
+ CH3—(|IH—CH2—C—H + CH3—(F—CH2—C—CH3

OH CH,

111 v

heat | H*
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|
CH,—C=CH—C—H + CH,—CH=CHCOCH, + CH,—CH=CH—C—H

CH I o But-2-enal I
3 Pent-3-en-2-one CH
3-methyl but-2-en-2-al | 3 ”
+ CH,—C=CH—C—CH,
v

4-methyl pent-3-en-2-one
OR

B. I (i) Add HNO,. Secondary amine will form yellow oily compound whereas tertiary amine

will form salt, soluble in water.

(i) Add CHCl; and KOH. aniline will give offensive smell due to the formation of phenyl

carbylamine (phenyl isocyanide), whereas N-methylaniline will not react

CH,0H CH,Cl CH,CN CH,COOH
+
L () @ Socl, @ KCN @ H,0/H @
Benzyl alcohol Benzyl chloride Benzyl cyanide Phenyl ethanoic acid
OH
| LiAIH, | conc. H,SO,
(i) CH—C—CH, — > CH,—CH—CH,— > CH;,—CH=CH,
Propanone Propan-2-ol Propene
COOH COClI CHO
(iii) @ LS @ +H, —4Pa0sS + HCI
quinoline
Benzoic acid Benzoyl chloride Benzaldehyde

32. A. 1. COOH
(CHOH), + Cu,O

(brick red ppt)

CH,OH

Gluconic acid

II. Those compounds in which —NH, and —COOH groups are attached to same carbon

are called amino acids.
e.g. CH3—(|3H—COOH (Alanine)

NH,
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III. Vitamin D.

IV. Glucose Sucrose
(i) It is a monosaccharide. (i) It is a disaccharide.
(i) It is a reducing sugar. (i) It is a non-reducing sugar.

V. Mixture of glucose and fructose is called invert sugar. It is called invert sugar because
dextrorotatory sucrose gives mixture of glucose and fructose on hydrolysis which is

laevorotatory, therefore, it is called invert sugar..
OR
B. . Vitamin E
II. (a) It helps in biosynthesis of proteins.

(b) It is associated with the process of learning and memory stage.

III. n-hexane is formed, CH;—CH,—CH,—CH,—CH,—CH,

(leZOH
.
(CHOH)3 + HI— CH3—(CH2) 4—CH3
(le OH n-hexane
2

IV. Ina-helix configuration, there is intramolecular hydrogen bonding which helps in folding
of globular proteins and stabilises the structure.
V. Active site of enzyme holds the substrate in such a suitable position that it can be attacked

by reagent effectively.

33. A I. The rate of reaction increases with increase in temperature. It is nearly double with

10° rise in temperature.
k = Ae ™ RT represents the effect of temperature on rate constant quantitatively.

II. Activated complex is intermediate compound between reactants and products as
shown. It is highly unstable as it has highest energy. It readily changes into product.
Those molecules which can form activated complex, can lead to the formation of

products, e.g.

H—H S H H
+ > i—>2
I ] I
I—I I------- 1
Reactants (Activated Products
complex)
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A Activated complex

Energy

(E)!

Progress of reaction ——»
III. It represents most probable kinetic energy. It is kinetic energy possessed by maximum
number of molecules.
OR
I. Order of reaction is sum of powers to which concentration terms are raised in rate

law or rate equation.

In complex reaction, taking place in more than one step, order is determined with

the help of slowest step.
Molecularity of each step is determined separately

() t,, =379s

172
ko= 0098 065 g

T Tk OB[R], 4
2.303 x log4
k

2.303x0.6021 _ 1.386
0.0183 ~ 0.0183

75.7377 seconds.

= Ly, =

2303, [R]
(b) k = Tlog[T]O

2303, 1
=60 B[R]
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1 min = 60 seconds

1 0.0183%60

= logpy = T o503
= 0.4768
1 .
= —7 = Antilog 0.4768 = 2.997
[R] &
- [R] = 5 = 03337

2.997

- Fraction of PH, remains

= 0.3337 or 33.37%
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