Class-XII Session 2022-23

Subject - Chemistry
Sample Question Paper - 18
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Time :3 Hours Mlax. Marks: 70

Read the following instructions carefully

{a)  There are 35 gquestions in this question paper with internal choice.

(b) SECTION A consists of 18 multiple-chaice guestions carrying | mark each.
ic) SECTION B consists of 7 very short answer guestions carrying 2 marks each.
(d) SECTION C consists af § short answer questions carrying 3 marks each.

(e}  SECTION D consists of 2 case- based guestions carrying 4 marks each.

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

ig) AN guestions are compulsory.

ih)  Use of log tables and calculator are not allowed.

SECTION-A

The following guestions are multiple-choice guestions with one correct answer. Each question carries [ mark. There is no
internal choice in this section.

1.  Effect of dilution on conductivity of solution:

(g) Increases (b} Decreases (c) Unchanged (d) Mone of these
1.  Primary structurc of a protein is

{g) sequence in which a-amino acids are linked to one another

(b) sequence in which amino acids of one polypeptide chain are joined to other chain

{c) the folding patterns of polypeptide chains

{d) the pattern in which the polypeptide chains are arranged

3.  Asoclution of sucrose (molar mass = 342 g mol~") has been prepared by dissolving 68.5 g of sucrose in 1000 g of water. The
freezing point of the solution obtained will be

fﬁ;} for water = .86 K kg mal "),

(a) —0372C (b} —0.520°C (d) +0372°C d) —0570PC
4.  Outof the following transition elements, the maximum number of oxidation states are shown by
{a) Sc(Z=21) {(b) Cr(Z=24) {c) Mn{Z=25) {d) Fe(Z=26)
5. Which of the following wall give a white precipitate upon reacting with AgNO,?
() K,[Pren),CL] () [Co[PHNH,)CL] © [GPHOWC, @ [FeH0)CL]

6. Aryl halides can not be prepared by the reaction of aryl alcohols with PCL,, PC, or SOCI, because
(a) phenols are highly stable compounds.
(b) carbon-oxygen bond in phenols has a partial double bond character.
{c) carbon-oxygen bond is highly polar
(d) all of these
7.  Kohlrausch gave the following relation for strong clectrolytes:

L A-J'E
Which of the following equality holds?

{a) ,--_=.--_u35|‘:—}qlr_: (b} A=A a5C s c) A=a,asC—0 id) A=azasC—l



*8.

10.

11.

1.

13

Three cyclic structures of monosacchandes are given below which of these are anomers.

HO H

He——t—0l | HO H HO ————H

H—1+—0H| H oM | wo—F—H 5

HOe——teH O HO HO He—dy

H—t——0i i Ol HO————H

H H i

CH,0H CH,0H CH,0H
m i )

(a) TandIl (b) NMandIll (c) TandIIl {(d) 11l is anomer of | and I

*FORVISUALLY CHALLANGED LEARMERS
The two forms of D-glucopyranose obtained from the solution of D-glucose are better called

(a} isomers (b} anomers (c) epimers (d) enantiomers
Molanity of H,50), 15 |8 M. [tsdensityis 1.8 g'/mL. Hence molality is
{a) 26 (b) 200 (c) 500 (d) 18

In & zero-order reaction for every 10 nise of temperature, the rate is doubled. 1fthe temperature is increased from 10°C o 100°C,
the rate of the reaction wall become

{a) 256umes {b) 512times {c) 64times {d) 128times

DMA and RMNA contain four bases cach. Which of the following bases 1s not present in RNA?

{a) Adenine b} Urecil (c) Thymne {d) Cytosine

An aromatic cther is not cleaved by Hl even at 525 K. The compound is

(a) CH,OCH, (b) CH,OCH, () CHOCH, {d) Tetrahydrofuran

O—COCH;  ,q,
4

The product obtained 1s/are
{2) o-product ib) m-product (c) o- and p-products id) o©-, m-and p-products
*FORVISUALLY CHALLANGED LEARNERS.

*13. Benzoic acid 1s treated with lithium aluminium hydride. The compound obtained is

(2) benzaldchyde (b} benzyl alcohol (c) toluene (d} benzene
14. Which of the following 1ons has the maximum magnetic moment?

(a) Mn* by Fe** () Ti* d Cr**
In the following guestions (15-18) a statement of assertion followed by a statement of reason is given, Choose the correct answer
out of the following choices.
{a) Both assertion and reason are correct statements, and reason is the correct explanation of the assertion.
{b) Both assertion and reason are correct statements, but reason is not the correct explanation of the assertion.
{c) Assertion is correct, but reason 15 wrong statement.
{d) Assertion is wrong, but reason is correct statement.
15. Assertion : Conductivity of an electrolyte increases with decrease in concentration.

Reason : Number of ions per unit volume decreases on dilution.
16. Assertion: Aniline is better nucleophile than anilium ion.

Reason: Anilium ion have positive charge.
17. Assertion: The [Ni{en)y]Cl; (en = ethylenediamine) has lower stabality than [Mi{NH;),JCl,.

Reason: In [Nien),]CL,, the geometry of Ni is trigonal bipyramidal.
18. Assertion: Aryl halides undergo nucleophilic substitution with case.

Reason: Carbon-halogen bond in aryl halides have partial double bond character.



SECTION-B

This section contains 7 guestions with internal choice in two questions. The following guestions are very short answer type and
carry 2 marks each.

19.

0.

21.

1,
1.

4.

25.

Write down the structures and names of the products obtained when D-glucose 1s treated wath

ity acetic anhydnde (n) hydrocyanic acid

An aqueous solution freezes at 272.07 K while pure water freezes at 273 K. Determine the molality and boling pomnt of the
solution. Given K= 1.86 K/m; K, =0.512 K/m.

OR
‘What is molanty of the resulting solution obtained by mixing 2.5 L of 0.5 M urea solution and 500 mL of 2M urea solution ?

Square planar complexes with coordination number of four exhibit geometrical isomerism whereas tetrahedral complexes do
not why?

OR

Arrange the following complexes in order of increasing electrical conductivity:
[Co (NH,), CL], [Co (NH,), CI] Cl, , [Co(NH,),] Cl,, [Co(NH,), CL] Cl
Why is there a steep rise in the molar conductivity of 2 weak electrolyte when its concentration becomes very low?
Following reaction takes place in one step :

INO (g)+ 0, (g) —=2NO,(g)
How will be the rate of the above reaction change if the volume of the reaction vessel 15 diminished to one-third of its oniginal
volume? Will there be any change in the order of the reaction with reduced volume?
Describe the following giving the relevant chemical equation in each case.
ity Carbylamine reaction
1} Hoffmann's bromamide reaction
Why does glucose reacts with Fehling's solution and phenyl hydrazine, but not with NaHS0,?

SECTION-C
This section contains § questions with internal choice in two guestions. The jollowing guestions are short answer type and
carry 3 marks each.
26. (=) Forsome of first row transition elements, the E” values are for (M*/M)
v Cr Mn Fe Co M Cu
- 118V 091V - 118V 044V —(-28V —-(-25V +0-34V

Give suitable explanation for the irregular trend in these values.

Give suitable reasons for following statements:

(b) Twocomplexes ofnickel [ Ni{CN), ]~ and [ Ni(CO}, ] have different structures but do not differ in magnetic behaviour.

{c) Square planar complexes of MX, L, type with co-ordination number of 4 exhibit geometrical isomensm while tetrahedral

complexes with similar composition do not.
17, () Which compound in the following pair will react fast with regard to 5,2 reaction and why?

“\J’J\/’urm

Cl
You are provided with four reagents:

Fehling solution,, 1,/Ma0H, MaHS0, and Schiff's reagent. Wnite which two reagents can be used to distinguish between the
compounds in cach of the following pairs:

(b) CH,CHO and C,H,CHO
(¢} C,H,COCH,andC,H,COCH,



28,

29.

3.

A (.01 m aqueous solution of AIC], freezes at —0.068 °C. Calculate the percentage of dissociation.

[Given: K for water = | _B6 K kg mol™]
(8) Calculate the e.m.f of the cell in which the reaction s ;
Mg(s)+ 2Ag™ (ag) — Mg " (ag) + 2Ag(s)

when [Mg*]=0.130 M and[Ag*]= 1.0 10~*M_ Given E =237 Vand E', ., =+080V

i
Mg~" Mg Ag

{b) Calculate cell potential at 25°C.

[Given: Bz 7,=—0.76 V; E'gye | o, =+ 0.34 V]

OR

For the cell: Zn(s) | Zn?* (2 M} || Cu® (0.5 M) | Cu(s)
(g) 'Write equation for each half-reaction
{b) Calculate cell potential at 25°C.
[Given: Eplnh |Zn =—0.76V; E}c"iw |Cu™ +0.34V]
Give reasons: (Any 3):
{8) Aniline does not undergo Friedal-Craft's reaction.
(b) Aromatic pimary amines cannot be prepared by Gabriel phthalimide synthesis.
{c) Alphatic amines are stronger bases than ammonia.
(d) Agqueous solution of diazonium salts are good conductors.

SECTION-D

The following guestions are case-based questions. Each guestion has an infernal choice and carries 4 {{+1+2) marks each.

Read the passage carefully and answer the questions that follow

3.

Several techniques have been developed to determine the order of reaction. The rate of 2 reaction cannot be predicted on the
basis of the overall equation, but it can be predicted on the basis of the rate-determining step. For instance, the following
reaction can be broken down into three steps.

A+D L4 F4G (Reaction - 1)
Step-1: A —9 4 B+C (slow)
Step-2: B+D 2 3 E+F {fast)
Step-3: E+C—2, @ (fast)

In this case, the first step in the reaction pathway is the rate-determining step. Therefore, the overall rate ofthe reaction must be equal
to the rate of the first step, k,[.4] where k's are the rate constants of different steps.
In some cases, it 15 desirable to measure the rate of a reaction in relation to only one species. In a second-order reaction
mvolving two reacting substances for instance, a large excess of one substance 15 included in the reaction vessel. Since a
relatively small amount of this large concentration is reacted, we assume that the concentration or this substance essentially
remains unchanged. Such a reaction s called a pseudo first-order reaction. A new rate constant, K, is established, equal to the
product of the rate constant of the onginal reaction, &, and the concentration of the species in excess.
Answer the following questions :
(a) What is the moleculanty of the Reaction - 17
(b} What is the differential rate law of reaction - 17
{c) Which is the rate determining step ofthe reaction- 17
(d) What is the moleculanty of a pseudo first order reaction?

OR

For the reaction, 2N ;05 — 4N0; + 03 What is the differential rate laws with respect to all the species imvohed in the
reaction?



32. Thesubstitution reaction of alkyl halide mainly occurs by 5,1 or 5,2 mechanism. Whatever mechanism alkyl halides follow
for the substitution reaction to occur, the polanty of the carbon halogen bond is responsible for these substitution reactions.
Therate of 5| reactions are governed by the stability of carbocation whereas for 5,2 reactions steric factor 15 the deciding
factor. If the starting material is a chiral compound, we may end up with an inverted product or racemic mixture depending
upon the type of mechanism followed by alky] halide. Cleavage of ethers with HI is also governed by steric factor and stabality
of carbocation, which indicates that in organic chemustry, these two major factors help us in deciding the kind of product
formed.

Answer the following questions :

{a) Predictthe stereochemistry of the product formed if an optically active alkyl halide undergoes substitution reaction by
5,;1 mechanism.

(b) MNamethe instrument used for measuring the angle by which the plane polansed light is rotated.

{c) Giveoneuseof CHL,.

{d) Predict the major product formed when 2-bromopentane reacts with alcoholic KOH.

OR
Write the structures of the products formed when anisole is treated with HI.

SECTION-E

The following questions are long answer type and carry § marks each. Twe guestions have an internal choice.

33. (2) How do you convert the following:
(1} Phenol to Anisole

{n) Ethanolto Propan-2-ol
{b) Write mechanism of the following reaction:
H4S 0 X7
C,H,0H Tﬁ"r CH,=CH,+HO
{c) Why phenol undergoes clectrophilic substitution more casily than benzene?
OR
{a) Account for the following:

{1} o-nitrophenol is more steam volatile than p-nitrophenol.

{n) t-butyl chloride on heating with sodium methoxide gives 2-methylpropene instead of t-butylmethylether.
(b) Write the reaction involved i the following:

{1} Eeimer-Tiemann reaction

{n) Friedal-Crafis Alkylation of Phenol
{c) Give simple chemical test to distinguish between Ethanol and Phenol.

34. Explain the following:
(8) Whyare Zn, Cd and Hg not considered transition metals?
{(b) Why are the compounds of transition metals generally coloured?
(c) Whydo Zr and Hf exhibit almost similar properties?
(d) What is the basic difference in electronic configuration of lanthanides and those of actinides?
(¢) The first ionisation energies of elements of first transition series do not vary moch with increasing atomic number.
OR
(a) Ce(Ill)can be casily oxidised to Ce (TV). Explain, why.
(b) What is meant by lanthanoid contraction? What effect does it have on the chemistry of the elements which follow
lanthanoids?

35. Howwill you prepare :
(a) Propiophenone from propanenitrile
(b) 4-Chlorobenzaldehyde from 4-chlorotoluene
(c) Cyclohexanecarbaldehyds from cyclohexylmethanol
(d) 4-Methoxyacetophenone from anisole
(e) 4-Methylbenzaldehyde from toluene



“8.

10

Solutions

SAMPLE PAPER-5

(a) With increase in dilution, the conductivity of a weak
clectrolyte increases due to increase in iomsation. The
conductivity of strong electrolytes remain constant at all
dilution because they are completely ionised under all
dilutions.

(a) The sequence in which the a-amino acids are linked
to one another in a protein molecule is called its primary

structure.
1000 W, |86 1000%68.5
@ Aly=Kr— wz' 3421000
2]
=037

I=T°AAT, = T=-0372°C

{c) Mn{(25)=152¢5 Ep‘ is 3,::*1::’4_'."
Mn has maximum number of oxidation states from +1 to
+7 due to 37452,

(@ [CHHO),

This compound dissociates to [Cr{H,0),]*" and 3CI ions.
Thus, it will give white precipitate of AgCl on reacting
with AgNO,.

(b) This method is not applicable for the preparation of
aryl halides because the C-0 bond in phenol has a partial
double bond character and is difficult to break being

stronger than a single bond.
e} Aa=szasC =0

A A — .!L-J'E
whenC=0, a=a,
{a) Cyclic structures of monosaccharides which differ
in structure at carbon -1 are known as anomers.
Here, 1 and I1 are anomer because they differ from each
other at carbon-1 only.
(b) The two isomenc forms (o — and f-) of D-glucopyrenocse
differ in configuration only at C-1. Hence these are called
ATICIMIETS.
(c) Molality (m)
Molarity
: Molarity = Molecular mass
g 1000
18

e T i w
* A OR 500 mol kg

1000

[!ﬂ'l]—]ﬂ]
ot W0 29?2512 (where 2 is

temperature coefficient of reaction)

11. () BRMNA doesnot contain thymine.

12. (b) Due to greater clectronegativity of sp™-hybridized
carbon atoms of the benzene nng, diary] ethers are not
attacked by nucleophiles like I~

13. {c) The phenyl esters on treatment with on anhydrous

AICl, undergoes rearrangement to give o— and
p-hydroxyketones {Fries rearrangement).

: O-COCH,

pheny] acetaie
OH H
COCH,
AICT,
— +
osh ydromy
acetophenone CEH:‘H:a
petrpdrony
aoztophenone

*13. (b) LiAlH, reacts with the benzoic acid and reduces the

— COOH group to —CH.IﬂHE]'G'IJ.P.
COOH CH,OH

@ LiAIH, @ +H,O (1mark)

14. f{a) Mn*-5unpaired electrons; Fe** —4 unpaired electrons
Ti¥ -2 unpaired electrons; ort—4 unpaired electrons

I-Iv:nznc, maximum no. of unpaired electron is present in

Mn**,

Magnetic moment = number of unpaired electrons

{d)y Conductivity of an electrolyte decreases with

decrease in concentration because number of ions per

umit volume decreases on dilution.

(@) Amniline 1s a better nucleophile than anilium 1on.
Anilium on contain positive charge, which reduces
its tendency to donate lone pair of electrons of nitrogen
C H.NHj (anilium ion).

[Ni{en),]Cl, 15 mare stable than [Ni(NH,)]Cl,
because cthylenediamine 15 a bidentate higand,
hence it forms chelating ring with Ni** ion. In
[Mi(en)y]Cl;, the geometry of Ni is octahedral.

(d) Aryl halides do not undergo nucleophilic substitution
reaction under ordinary conditions.

19. (i) OHC—(CHOH),—CH,OH —(EH€0R0 ,
D=glucose

OHC — (CHOCOCH,),— CH,000CH,

Glucose pentaacetate

15.

16.

7.

18.

{1 mark)


user
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Solutions


20,

21.

11,

1.

(m)

HOH,C —(CHOH), — cHO—222
D-glucose
HOH,C — (CHOH),, — CH{OH)CN (1 mark)
Glucosecyanohydrin
Calculation of molality of solution
AT =K, xmoarm=AT (%2 mark)
AT, =273-27207 =093 K; K;= | 86 K kg mol~"_ (% mark)
(L93K) |
G i i
Calculation of boiling point of solution
AT =K, *m
=0512 K/ m=05m
=0256 K
Boiling point of solution =(373 K +0.256 K)=373.256 K
(% mark)
0OR
Molarity of solution on mixing :
MV + MoV
M3= {vi i vz} {!’.‘i mark]

According to available data :
M,=05M, V. =25L;M,=2M,V,=500mL =05L

(¥ mark)
A M=
(05Mx250)+(2M=05L) (2.25ML)
(25L+05L) T @BoLn AN
(1 mark)

Tetrahedral complexes do not show geometrical isomenism
because the relative position of the ligands attached to
the central metal atom are same with respect to each other.

(2 marks)

OR

[Co(NHL,),CL] < [CofNH,),CLICI < [Co(NH,),CI]C, <
[CalNHJCL (2 marks)
When the concentration of a weak electrolyte becomes
very low, its degree of ionisation rises sharply. This results
in a sharp increase in the number of ions in solution. Thus,
the molar conductivity of a weak electrolyte rises steeply
at low concentrations. {2 marks)

() Rate= k{NOT'[O,] (% mark)

Suppose initially, moles of MO = a, moles of O, =b, volume
of the vessel= V¥ L. Then

[NO]=a/VM,[0;]=b/VM

B ? b a’h
Rat - [—] [—J ) gu— AT (¥ mark)
el md £ L 6 i
Mew volume ="V/3.
N Pl ) T
ew concentrations Viis WV
b b

1%:]=73=%

MNew rate

14,

15,

26.

A1) (%2 mark)

; _ktﬂjl(ﬁj_znalb
=A0V) V)T

2o rp =271, Lec,ratebecomes 27 imes
n
There is no effect on the order of reaction. {2 mark)
(i) Carbylamine reaction: Both aliphatic and aromatic
primary amines when warmed with chloroform and an
alcoholic solution of KOH, produces isocyanides or
carbylamines which have very unpleasant odours. This
reaction is called carbylamine reaction.
R—NH, + CHCl, + 3KOH (alc) —
R—N=2C+3KCl+3H,0(] mark)
(i1} Hoffmann's bromamide reaction: When an amide is
treated with bromine m alkali solution, 1t 1s converted toa
primary amine that has one carbon atom less than the
starting amide. This reaction is known as Hoffmann's
bromamide degradation reaction.
C H,CONH, —22=, € HNH, (1 mark)
The reactions of glucose with Fehling's solution and phenyl
hydrazme are charactenstic of a -CHO group. In agueous
solution open chain, aldehyde form is in equilibrium wath the
cyclic hemiacetal form. Since these reactions are irreversible,
the equilibrium shifts towards the open chain and eventually
all the glucose reacts.
The addition reaction of an aldehyde with bisulphite is
reversible reaction. It means that enough aldehyde should
remain in equilibrium with the bisulphite adduct to satisfy
the equilibrium with the cychic form. At equilibrium the
concentration of open chain form is very low.
Consequently, there 15 no reaction. {2 marks)
{a} Electrode potential value, E” depend upon following
factors:
(a}) Energyofsublimation of metal, AH_,
(b) lomisation energy (1E, +1E,), and
(c) Hydmation energy, A
There is no regular trend in values of E™ for transition
clements because there 1z no definite value of above
mentioned three factors. These factors are irregular due to
variation in atomic size, onic size, ctc of transition metals.
(| mark)

() The complex [Hi{fﬂ}d]:_ is square planar while

[Hi[m}‘] is tetrahedral in nature. But since all the

electrons in the orbitals of the central metal atomfion in
these complexes are paired, both are therefore, diamagnetic
in nature. (1 mark)
(c) Insquare planar complexes MX,L, . thetwo identical
ligands (X or L) can occupy cither adjacent positions or
opposite positions in the co-ordination polyhedron
representing square plane. Therefore, cis and trans isomers
are possible. In tetrahedral complexes, all the four positions
are identical and no spatial isomerism can be shown.

(I mark)



27

28,

29,

(a) In 5,2 reaction, transition state is formed, so alkyl ha-
lide whose halogen is less sterically hindered and also a
better leaving group will follow preferably S, 2 path.
2° alkyl halide is less sterically <" |
(1 mark)
(b) L/NaOH or Fehling solution CH,CHO will give
positive test with these reagents (1 mark)
{c) IMaDHCH,COCH, will grve positive iodoform test.
(1 mark)
m= (L01; AT, =0.068°C; K,=1.86 K kg mol™
If i is the van't Hoff factor for the aqueous solution of
AICL, then

d'T.F= E.K:_m (%2 mark)
" . %
H._r Liid
; 0.068
= T 1.86x0.01 (o)
= i= 3.66 (Y2 mmark)
Al — Al + Cr (V2 mark)
g 0 0 initial
| -x x 3r at equilibrium
1= 3
= lab= 1+3x
= x= 089
x is degree of dissociation.
. Percentage of dissociation = 89%. (%2 mark)

(8) The given cell reaction 1s the net result of the
following half cell reactions.

Mg{s}—}h'lgz"'faq}-l-lc'
2AgT(ag)+ 2" ——2Ag(s)
Mg {5]--1-.'-!;%.5'r (ag)—— MEH {aq)+ 2Ag (s)
The cell may be reprmmtﬁl as:
Mg | Mgi""{ﬂ 130 M) || Agh{l.0x 10 M) | Ag
Cathode
E el = Efathode — Eanode = Elf i Eﬁmf"r Mg
{%4 mark)
=+080 YV -(-2.37TV)=080V+23TV=+31TV
(V% mark)
(b) Applying Nernst equation,
00591V, [Mg™(aq)
E.u= Eoen - Mg (9] 1 g
2 [Ag* (ag)]

30,

3l.

=[Ag(s)]=1and T=298K] {% mark)
0.0591 0.130
o, E_= +3.17- lo {%: mark)
- 2 om0~
e AR T log0.130% 10
= +3.17-0.02955 % (8 — 0.886) (% mark)
= +3.17-0.02955x7.114
=4+317-021 V=296V (¥ rnark)
OR
{a) Thecell reactions are
Zn(s) — 3 Zn**{ag) + 2c"(anode)
Cu™(ag)+ 2e~ — Cu(s) {cathode) {1 mark)
) E°,=E_y .—E_.=0H_(-076
=034 +0.76=1.10V (% mark)
from Nernst equation
0.059 [Zn®*]
Eg=Ela—— E[E“h] (V2 mark)
0058 1]
E Vs mark
el = ‘“E[ﬂj] (V= mark)
0.059
=1L1-—— (log20~log5)
=1.1- 9-%-5-3 0.6021
=11-00177=1.09V (1 mark)

(a) Amiline isbasic in nature. [t does not undergo Friedal-
Crafts reaction due to salt formation with aluminiom
chlonide, the Lewis acid, which is used as a catalyst.
Anihinium 1on 15 formed m which mitrogen of aniline
acquires positive charge and hence acts as a strong
deactivating group for further reaction. (1 mark)
(b) Aromatic primary amines cannot be prepared by
Gabriel phthalimide synthesis because aryl halides donot
undergo nucleophilic substitution with the anion formed
by phthalimide. (1 mark)
(c) Aliphatic amines are stronger bases than ammonia
due to + | effect of alkyl groups leading to high electron
density on the nitrogen atom. (| mark)
(d) [hazonium salts are present inionic form in ther ague-
ous solution, e.g. RN,*H50 -, RN," BF O -etc. lonic solu-
tions are good conductors of electricity.

{a) One (| mark}

(b) Ratc=k [A] {1 mark)

(c) Slowest step (step-1) of the reaction. (1 mark)

(d) Two {1 mark)
OR

For the given reaction, the rate of reaction is

_ld[Nz'D&]n [J[NGIJ (E rovaek)

2 ' 4 4

_Ld|ll:|3!
T dr



31. (a) Inversion occurs more than retention, leading to

partial racemization. (1 mark)
(b} Polarimeter (%4 mark)
fv:} lodoform (CHL) is used as a disinfectant. (% mark)
(2 marks)
/l\/\ ale KOH /\//\\
-hmmu]:r.nt.un: pent-2-ene
{major product)
OR
OCH, O
@+ HJ—!@ — I (2 marks)
arusale prhenaal
33. (a) () Phenol to anisole
CriNe”
@ +NaOH —, @
Phencl Sodiam
phenaxide
OCH
CH,Br
e (1 mak)
Anizole
(1) Ethanol to propan-2-ol
i
PCOC
CHy—CH,0OH - CHy—C—H + CHsMgl
e
57, |cn—cn-cmy| 0,
OH
|
CH; -CH-CH,4

(1 mark)
(b) CHOH —20s CH,=CH,+H0

Mechanism 15 as follows:

0
Il
ﬁtF'aCH;CHﬁm% |S —0—H

» CH.CH,0H, + HS0R
H

| +
Step 11 cHICH;"_*"g_H = CH;CH,+H,0

(c)

(a)

(k)

H 0
| |
El:q:l 11 H H_{f,_}' EH: + ‘ﬂ-—ﬁ-—-ﬂ—l—l=

CHs=CH; + Hs50,
{2 marks)
The rate of any electrophilic substitution reaction
depends upon the electron density in the aromatic
ring. Higher the electron density in the aromatic ring,
higher is the rate of electrophilic substitution reaction.
The presence of OH group in phenol, increases the
clectron density at ortho and para position by +R
effect. Since the clectron density is more in phenol
than in benzene. Therefore phenol undergoes
electrophilic substitution more easily than benzene.
(I mark)
OR
(i) Ortho nitrophenol is more steam volatile than para
nitrophenol because o-Nitrophenol has intra
molecular hydrogen bonding where as para
nitrophenol has intermolecular H-bonding. Energy
15 required to overcome attractive forces in the
molecules of p-nitrophenol. This means that
boiling point of o-nitrophenol is less and 1s steam
volatile while that of p-nitrophenol is maore, and 1s
non-volatile. (1 mark)
(1) Sodium methoxides is a strong nucleophile end a
strong base. Thus elimination predominates
substitution. In this reaction E, favored over 5, 1.
5o t-butyl chloride on heating with sodium
methoxide gives 2-methylpropene instead of
t-butyl methyl ether. (1 mark)
Elimination reaction is favored under strong base
condition while substitution reaction is favored
under weak nucleophile condition.

OH OH

CHO

+ CHCly I KOH

D 2

g=Hydraxy
benzabdehyde
{major)
+3KC+2HO
(1 mark)
{n) Friedel Craft alkylation of phenol
In this reaction phenol react with alkyl halide in the
presence of anhydrous AICH, & forms o-methyl phenol,
p-methyl phenol.

OH

hyd A1
+ Ol ———2



M.

OH OH

CH;
{1 mark)
CHs

Phenols undergoes Friedel craft alkylation with
very low yield due to the formation of complex with

AlC,
{c) Ethanol and phenol can be distinguished by idoform
test.
CH,CH,0H + 41, + 6MaOH —»
ethanol
CH I3/+ HCOONa + 5H:0
lodaform
OH {yellow)

+1;+MaDH — Mo reaction

(1 mark)
{2) These elements do not fulfill the condition or
definition of a transition element . It 1s because neither,
these elements nor their ions have incompletely filled d-
arbitals. {1 mark)
{b) Transition metal atoms or their ions have generally
partially filled d-orbitals and thus can undergo
d — d transitions by absorbing light from visible region
and radiate complimentary colour. (1 mark)
Zr and Hf exhibit almost similar properties because
their atomic and ionic sizes are almost equal duc to
lanthanide contraction. (1 mark)
4 f~orbitals are progressively filled in lanthanides
whereas in actinides 5 forbatals are progressively
filled up. {1 mark)
Atomic size does not vary much due to poor shielding
effect of (n — 1) d-clectrons on nucleus. Thus, effective
nuclear charge does not vary much. Hence first
ionisation energy also do not vary much.

{c)
(d)

(<)

(1 mark)
OR

(8) Ce (1) 15 easily oxidised to Ce (I'V) because Ce (TV)
has more stable electronic configuration.

sy T [Xely, 4 5d' 62

Ce (lII)— [Xe],, 4 5a° 6s°

Ce (111} can further loose one 4/ electron casily to acquire
stebd=Ce(IVL (2 marks)
(b} The decrease in atomic and 1onic size with the increase
in atomic number in lanthanoids is called lanthanoid
coniraction. {1 mark)
It has the following =ffects:

(i) The ionisation energy in 54 series is more than

that n 3d'and 4d'semies. (1 mark)
(1) There is resemblance between properties of
clements of 44 and 54 transition series. (| mark)

35. (a) Propiophenone from Propanemitnile: { | mark)
H,C — CH, - C=N+ CHMgl —2»

Phenyl
MAERESium

sadide

|:I-13E:—CI-I1—I|:=N— Mgi|£,

C&H!-
Adduact

HyC —

Fropanenitrile

CH, +Mg{OH)I+ NH,

CH,—C=0
Fropiophenone
(b) 4-Chlorobenzaldehyde from 4-Chlorotoluene:
(I mark)
CH, CH{OCOCH,),
CrO,{CH;C0)0 |
273=2TR K

Cl

H,0*
{=2CH;COO0H)

CHO

CH(OCrOHCL),
Hy0 @
1

Cl 4-Chlorbenzaldehyde
{c) Cwlohexanscarbaldehyde from Cyclohexylmethanol:
{1 mark)

d-Chlorotoluene

lm,mj in C5;

CH, - OH

S8

Cyclobexyimethanc] Cyclohexanecarbaldehyde
(d) 4-Methoxyacetophenone from Anisole: (1 mark)

0 - CH, 0 - CH,
Anbydrous AN, <

© + CH,COC] X

Anizole

CHO

dil. Hy50,

0=C-CH,
d=Methoxyacetophenans

(e) 4-Methylbenzaldehyde from Toluene: (1 mark)

CH,

0. HCl <
Anhyd AIC1; + CuCl,

Taluene

CH,

CHO
delethyibenzaldehyde



