Class-XII Session 2022-23

Subject - Chemistry
Sample Question Paper - 21
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Time : 3 Hours Max. Marks : 70

Read the following instructions carefully

(a)
(b)
fc)
(d)
c)
()
()
(h)

There are 15 gquestions in this question paper with internal choice.
SECTION A consists of 18 multiple-choice questions carrying I mark each.
SECTION B consists of 7 very short answer questions carrying 2 marks each.
SECTION C consists of § short answer guestions carrying 3 marks each.
SECTION D consists of 2 case- based guestions carrying 4 marks each.
SECTION E consists of 3 long answer guestions carrying § marks each.

All guestions are compulsory.

Use of log tables and calculator are not alfowed.

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.

2

10

An 1deal solution 1s formed when i1ts components

{a) haveno volume change on mixing (b} have no enthalpy change on mixing
(] hawve both the above characteristics {d) have high solubility.

Which statement is not correct about alcohol?

(a) Molecular weight of alcohol is higher than water

{b) Alcohol of less no. of carbon atoms s less soluble in water than alechol of more no. of carbon atoms
{c) Alcohol evaporates quickly

(d} All of the above

The correct order of atomic radii is

{8} Ce>Lu>Ho (b} Ho>Lu>Ce ic) Lu>Ce<Ho id) Ce>Ho>Lu

The catalyst used in Rosenmund's reduction is

(a) HgsO, (b} Pd'BasSO, {c) anhydrous AICI, (d) anhydrous ZnCl,

The halogen which is the most reactive in the halogenation of alkanes under sunlightis ...

{a) Fluorine (b} Chlorme (c) bromine (d} iodine

An aqueous solution of hydrochlonic acid

(a) obecys Raoult's law (b} shows negative deviation from Raoult's law

{c) shows positive deviation from Raoult's law {d) obeys Henry's law at all compositions

Which of the following reaction is possible at anode?

(a) 2 E‘r""+'."|-IJD —Cr, 07 + | 4H* (b) F,—2F-

() (12) DE-I-EI-I" —H.O {d} Mone of these.

Hinsberg's reagent is :

(8) COOC,H, (b) CgHsS0,C1 (6)  CgHsSO NH, (@ CHOOCHLOOCH,
|
COOCHs

a - D-{+)-glucose and §-D-(+)-glucose are
(2} conformers (b} cpimers (c) anomers (d) enantiomers

. : . 5 5 dx 12
Which of the following statement is true for the reaction, H; + Bry — 2HBr . Therate lawis —- = H[HyJ[Br ]~

{8} order of reaction 1s 1.5,

(b) moleculanty of the reaction 15 2.

{c) by increasing the concentration of Br, four imes the rate of reaction is doubled.
{d)} all the above are correct.



11.

1.

13.

14.

The pair of metal ions that can give a spin only magnetic moment of 3.9 BM for the complex [M{H,0),JCL,, 1s:
(a) V* and Co™ (b) V*and Fe* {(c) Co* and Fe** (d) Cr**and Mn*

What is the E°_, for the reaction Cu®*(aq) +5n”t(ag)

C‘u{s}-.-—Sn""'{uq; at 25 *C if the equilibrium constant for the

reaction is | = 1057
() 05328V (b) 03552V ) 01TV (d) 0TIV

The plot of concentration of the reactant vs time for & reaction is a streight line with a negative slope. The reaction follows a
rate equation

(a) zeroorder (b} firstorder {c) second order {d}) third order
[Pt{NH;),Cl,]Br, complex can show:

(a) Hydrated as well as ionization 1somerism. (b} lonization as well as geometrical isomensm.
(c) Linkage as well as geometrical isomerism. id) lonization as well as optical isomerism.

In the following questions (15-18) a statement of assertion followed by a statement of reason is given. Choose the correct
answer out of the following choices.

(a)
(b)
(<)
(d)
15,

16.

17,

18.

Both assertion and reason are correct statements, and reason is the correct explanation of the assertion.
Both assertion and reason are correct statements, but reason i1s not the correct explanation of the assertion.
Assertion is correct, but reason 15 wrong statement.

Assertion is wrong, but reason is correct statement.

Assertion: Anilinium chloride is more acidic than ammonium chloride.

Reason: Anilinium ion is resonance stabilized.

Assertion : Disruption of the natural structure of a protein is called denaturation.

Reason : The change in colour and appearance of egg during cooking 1s due to denaturation.

Assertion : 5,2 reactions always proceed with inversion of configuration.

Reason @ 5,2 reaction of an optically active aryl halide with an aqueous solution of KOH always gives an alcohol wath
opposite sign of rotation.

Assertion: Phenol is a strong acid than ethanol.
Reason: Groups with +M effect decreases acidity at p-position.

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.
20.

21.

Il

Why is ionic radius of Cu™ less than that of Cr™ whereas atomic number of Cu greater than that of Cr?

For the reaction : @A + 5B — Products, the rate law is given by Rate = k{A]*{B]". On making the concentration of A two
fold and halving that of B, what will be the the ratio of the new rate to the earlier rate of the reaction?

OR

In & reaction with mitially 0.12 M, the concentration of reactant is reduced to .06 M in 10 hour and to (.03 M mn 20 hour.
(1) What is order of reaction?
(u) What 15 rate constant?

Calculatethe A7 (NH, OH) when corresponding values of NH,CL, NaOH and Na(Cl are 150, 248 -1 and 1264 5 om® mol-! respectively

Iftwo substances Aand Bhave py : p5=1:2 and contain mole fraction in solution as | : 2. Then, what will be the mole fraction
of component | in vapour phase ?

Account for the following:
g} Alcohols act as weak bases. (b) Ethanol has higher b.p. than methoxymethane.
OR

(g} Phenol 1s more acidic than ethanol.
ib) m-Aminophenol is a stronger acid than o-aminophenol.



24,

25.

Rearrange the following compounds as directed below:
(2) Increasing order of basic strength in their aqueous solutions.

NH,, CHNH,, (CH,LNH, (CHN
(b} Increasing order ofbasic strength in gas phase C.HNH,, (C,HNH, (CH,), N and CHNH,

The tertiary structure of many proteins dissolved in water is disrupted by heating above 80 *C but pimary structure 1s
unaffected. Explain.

SECTION-C

This section contains § questions with internal choice in two guestions. The following guestions are short answer type and
carry 3 marks each.

6.

.

18.

29,

30.

(g} State Raoult's law for solutions of volatile solutes.
{b) The vapour pressure of pure benzene at a certain temperature is 640 mm Hg. A non-volatile solid weighing 2.175g is
added to 39.0g ofbenzene. The vapour pressure of the salution 15 00 mm Hg. What is the molecular weight of the solid

substance 7

OR
(a) Calculate the molality of | litre solution of 93% H,50, (weight/volume). The density of the solution is 1.84 g/ml.
(b) What is the effect of temperature on the solubility of 2 gas in & hiquid?

(2) In some reactions, the energy possessed by colliding molecules is more than the threshold energy, vet the reaction is

slow. Why?
(b) State one condition in which a bimaolecular reaction may be kinetically of the first order.
Conwvert:
{a) Ethylalcohol to dicthylether () [-Butanol to butanoic acid

{c) Give two chemical tests to distinguish aldechyde from ketones.
How will you convert (a) Butan-2-one to butan-2-ol.
{b) Acetone to isopropylamine {c) Benzaldehyde to cyanobenzene

Differentiate between the following:
(2) Amylose and Amylopectin
(b) Peptide linkage and Glycosidic linkage
(c) Fibrous proteins and Globular proteins
OR
Write chemical reactions to show that open structure of D-glucose contains the following:
(a) Straight chain
(b) Five alcohol groups
(c) Aldehyde as carbonyl group

SECTION-D

The following guestions are case-based questions. Each guestion has an internal choice and carries 4 ({+1+2) marks each.
Read the passage carefully and answer the gquestions that follow.

31.

Redox reactions play a pivotal role in chemistry and biology:. The values of standard redox potential (E?) of two half-cell
reactions decide which way the reaction is expected to proceed. A simple example is a Daniel cell in which zinc goes into
solution and copper gets deposited. Given below are a set of half-cell reactions (acidic medium) along with their E® (V wath
respect to normal hydrogen electrode) values. Using this data obtain the correct explanations to questions given.

I,+2e =21 E°=0.54
ClL+2e —2CH E°=1.36
Mn* + ¢~ — Mn™ E°=1.50
Fe** + ¢ — Fet* Ee=0.77

Oy +4H + 4 - 2HO E*=123
Answer the following questions:
(2) Explain how iodine ion is oxidised by chlorine.



3L

{(b) Sodum fusion extract, obtained from aniline, on treatment with won (11) sulphate and H,50, in presence of air gives a
Prussian blue precipitate. The blue colour 15 due to the formation of which complex ?
{c) Explain in why oxygen cannot oxidise chlonde on.
OR
Mn** is not able to undergo oxidation in presence of O, explain.

A water insoluble solid “4™ turns yellow on heating and becomes white agam on cooling. When “4™ is treated wath HCl {(ag)
it forms a clear solution *B". “4" when treated with NaOH (aq) also gives a clear solution “C". When H,5 (g) is bubbled
through clear solution “&™ no change is cbserved but when H,5 is bubbled through clear solution *(, a white precipitate of
compound “0 1s observed.
Answer the following questions :
(8) Identify compound *A™
{(b) What is compound “5°7
{c) What will be the nature of compound “A™?
OR
The compound cbtained during the reaction of “C" with H,5.

SECTION-E

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

33.

M.

35.

{a) Draw the structures of optical isomers of

@  [Cr(COMF @) [PClfen)]™ (i) [Cr(NHyLClfen)]*

{b) Write the IUPAC nomenclature of the given complex along with its hyvbridisation and structure.
EL[Cr(NOWNHyWCN), ], p=1.73 BM

OR
{a) Wnte the IUPAC names ofthe following coordination compounds:
(i) [PYNH,)CINO,)] (i) K,[Cr(C,0,),]

(b) [NiCl,J*- is paramagnetic whle [Ni(C0), ] is diamagnetic though both are tetrahedral. Why?
{c) Explain the following cases giving appropriate reasons.
(1) Mickel does not form low spin octahedral complexes.

(1) The n-complexes are known for the transition metals only.
(i) Co™ is easily oxidised to Co™ in the presence of a strong ligand.

{a) 'What will be the IUPAC nawe of the following?
) n,C H (in} ClCI-I]C= ECI-IIEr
H
i H

{(b) Account for the following:
(i) Reaction of alkyl chlorides with aqueous KOH leads to alcohols while with aleoholic KOH,
alkenes are major products.

(@) —>—Cl reacts faster than »"""\T'""\ towards §,,| reaction.

(

r

OR

{a) Account for the following:
(1) Order of reactivity of haloalkanes s Rl > RBr> RCL
(1) WNeopentyl chlonde, (CHy)yCCHLCl does not follow 5,2 mechanism.
{(b) Write the missing product(s) of the following reaction(s)?
() CH/CH,CH=CH,+HBr (W) CH,=CH,+Br,
Write chemical reactions to carry out the following conversions :
() Butan-|-ol tobutanoic acid
(b) Benzyl alcohol to phenylethanoic acid
(c} 3-Nitrobromobenzene to 3-MNitrobenzoic acid
(d) 4-Methylacetophenone to benzene- 1, 4-dicarboxylic acid
{)} Butanal to butanoic acid.



o
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11.

1.

Solutions

SAMPLE PAPER-2

(e} Forideal solution,
AV

(b) The solubility of alcohols depend on number of
C-atoms of alcohols. The solubality of alcohols in water
decreases with the increase in number of C-atoms of
alcohol. As resulting molecular weight increases, the polar
nature of - OH bond decreases and hence strength of
hydrogen bond decreases.

(d) Atomicradn follows the order, Ce>Ho>Lu

{b) Pd/BaS0O, 15 used as a catalyst in rosenmund
reduction.

{b) Chlorine; because rate of formation of CH, (one of

the propagating steps) 1s high when Xis CL
CH,+X—— CH,+H-X

{b) The attraction between HCl and H,O molecules s

stronger, so the escaping tendency from the solution to

the vapour phase will be smaller. Then, the partial vapour

pressure will be smaller than predicted by Raoult’s law

and the system will exhibit a negative deviation.

(@) 20r™ +TH10 = Cr03 +14H

0.8, of Cr changes from +3 to +6 by loss of electrons. At

anode oxidation takes place.

(b) Hinsberg's reagent is CyH50,C1 which isused to

distinguish between primary, sccondary and tertiary

BMINES.

(e} As a=D={+)-glucose and f - D - (+) glucoss

differ in configuration at C — | atom so they are colled

AMOMETS.

g =0 and AH izing = 0.

|
(d) Order of reaction = ]+?= L5
Moleculanty of the reaction =1+ 1=2

dx
As —x[Bry]"";
, = B

5o, the rate of reaction will be doubled if concentration of
Hr, 15 increased by 4 times.
{a) Givenu=39HM

p=ofnin+2) BM;39=_/n{n+2);n=3
ired electrons.
as H,0 152 weak ficld

So, the central metal 1on has 3 un
. Configuration is cither &° or
ligand.

V2 has 4° configuration.

Co®™ has 4 configuration.

2303RT
(&) Egy= —F logKy=

00591

0.0591

logk .

log10® =0.0591 » 3=0.1773V

13.

14.

15,

16.

1

18,

(a) Plotsofconc.[A] Vs time, t

Zero
T arder
[4]

f——

() [Pt{NH;), Cl; |Br, and
[ Pt{NH; ), CIBr |CL Br: lonization isomer

— —p it - e i
NH, NH,

le\ L t /Cl H,M\ L /Cl
H3N/| \C] II:'l’/| \Nl-Ig

. Ciceisamer - i Trens«isomer T
Geometrical isomers

{c) Anilimium chlonde 1s more acidic than ammonium
chloride as it easily looses proton to form aniline
(resonance stabilized).

Anilinium ion does not show resonance because charge
dispersion at nng may involve unstable pentavalent
nitrogen structure.

(k) Dwue to denaturation, & protein molecule uncaoils and,
form a more random conformation and ultimately
precipitates from the solution. Also, duning denaturation
protein molecule loses its biological activity.

Thus, reason 1s correct but it is not the correct explanation
of assertion.

(c) Aryl halides do not undergo nucleophilic substitution
under ordinary conditions due to resonance. Due to
resonance the carbon—halogen bond acquires partial double
bond character, which is shorter and stronger and thus,
cannot be substibuted by nucleophiles.

{b) Phenol 15 a stronger acid than ethanol because
phenoxide ion is resonance stabilised.

Groups having +M effect present at p-position (like halide
group), decreases the acidity of phenols.

Cu®* [Ar],, 34 45"

b [Ar], 3d° 45"

As can be seen from the electronic configuration, above
that additional five clectrons in Cu® are present in the
same 3d-orbitals as compared to Cr**. Thus, there are
greater attractive forces in Cu™ ion between nucleus and
3d-electron as compared to Cr** ion. {2 marks)


user
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20.

1.

Il

3.

(Ratc);= HAJ"[B]"; (Ratc),=k2[A]™([BY2)

Hence, me}I:E"’ x[lJ P (2 marks)
[fﬂh‘.}l 2
0Ok
2303
Assuming I® order, 1.2, k= ]"-"Em{ = ],W]:Il:l't
a=-x
a=012M (% mark)
2303 0.12
Forcesel: k= = (1065 hr!
o 10 B 006 -
fort = 10 hr; (a-x)=0.06M (Y2 mark)
F :k= % ] E—I:H:I'IflE'I'nr"
or case [1: k= —-— log,, r =00
for t =0 hr; (a-x)=0.03M amak)

Reaction is of I order and rate constant k = 0.069 hr-!
(% mark)

A% (NH,OH)= A2 (NH )+ A% (OH)

Using Kohlrausch law of independent migration of 1ons,

A#(NH,OH)

= [AZ (NHD )+ AZ(C) |+ [AZ (Na® )+ 4% (OH) ]

A% (Na*)+azCl | {1 mark)
=% (NHCI+ A (NaOH) - A% NaCl
=150+ 2481 - 126-4=271.7 S cm® mal~'. {1 mark)

Here,x, =xandx, = ltnul:lp“ pnnl:lp =1p
5o, B=A xR
and Pa= X, % F;

p=xxp, p;=Ixxlp
P\= XX p=1p; p,=p

Pomi =P ¥P;=2p+ 4.1;! Sxp i 1 mark)
Mole fraction of component | in vapour phase
¥ = B ::~_1.=|=£=ﬂ.1 { 1 mark)

Proal Sxp
(a) Dwue to presence of lone pair of electrons on oxygen,
alcohols behave as Bronsted base (proton acceptors).
{1 mmark)
(t) Alcohol molecules are capable of forming H-bonds
with ezach other. On the other hand ether molecules do
not form H-bonds and thus they do not exhibit
association, hence their boiling point are lower than the
isomeric alcohols. (1 mark)
Ok
{g) Greater acidity of phenol than an alcohol 1s due to
possibility of resonance in phenol which leads to electron-
deficient oxygen atom. Presence of electron-deficient
ooygen atom (see structures [1, 111 and IV) in tum weakens
the — O—4—H bond, and thus facilitates release of

proton.

*O-H *O-H
Suv:h muc:tums are not possible 1 m alechols. (1 mnrk}

(b) Amino group, being electron releasmg, intensifies the
negative charge if present at ortho and parg positions (but
not meta position ) and thus makes the phenoxide less stable
and thus the parent phenol {p-amino phenol) less acdic
than phenol. However, when present at mefa posttion, it is
not invelved in the intensification of charge and thus has no
additional effect on stabality of the corresponding phenox-
ide jon and hence on acidity of the corresponding phenol
(m-amino phenal), Le. it is as acidic as phenol and hence

more acudic than o-aminophenol. {1 mark)
24, (a) Stahity of the n:mrspcndmg EMJugat: acids.
fEH]"’\H {H""*-.H I{H]"'qH = .""-;HJ
Wonan angbbe dise Less stable Lissey stahle Lener einhde
1o solvation as dale ba one due fi less due b ahsenoc
wiell 2 nductive ¥l . walvation of +l gp.

(2 CH, gped offiees

Thus the relative basic strength of the four parent
compounds is

(CH,L,NH>CHNH, > (CH,),N>NH, (1 mark)
(b) Increasing order of basic strength in gas phase is

(I mark)
CHNH, < CHNH, < (CHJNH < (CH),N
Least #] effect  Lesser +1 effect Lesser +[ effect Max #] effact
due 1o CHy due 1o 1 ethyl dize 10 2 ethyl due o 3 ethyl
group Eroap Eroups e
25. When proteins dissolved in water is heated above 80 °C,

26.

rearrangement of secondary and tertiary structures ocours,
as simple heating can cause disruption of these
comparatively weaker forces of attraction. However, pnmary
structure remains unaffected as it nvolves stronger covalent
bonds between various amino acid units. (2 marks)
(a) Raoult's law: According to Racult’s law, for a solution
of volatile liquids, the partial vapour pressure of each
component of the solution is directly propartional to its
mole fraction pressent in the solution (1 mark)
(b} Acc. to relative lowering of vapour pressure

=g w/m

p* wim+W /M

Here, p° = 640 mm Hg, p= 600 mm Hg, w=2.1T5g,
W=39.0g, M="T8 m=Molecular weight of solute
Substituting the various values in the above equation,
&40 = 600 2175/ m

640  2.175/m+39/78
m=652%

(1% marks)
(¥ mark)



27,

18.

29,

OR
{a) MassofH,S0, in 100 mL of 93% H,50, solution =93g
= Massof |, in 1000 mL of the H,50, solution =930g
Mass of 1000 mL H,30, solution = 1000 = | .84 = 1840g
Mass of water in 1000 mL of solution = 1840 -530=910g
Wt.of H.50 930

Moles of 30, = st = o (| miarke

oles of 1,50, = Selwrof M50, ~ 98 U ™)
T __ Molesof H,504
; ity (m)= Massof water(in kg)

930 1000
i = — =10.43 mol kg!

Molality (m) o8 » 310 mol kg~

~. Molality of | litre solution = 10.43 {1 mark)

(b) Increased temperature causes an norease in kinetic
energy. the higher energy causes more motion in the gas
molecules which break intermolecular bonds and escape
from solution. Therefore, as the temperature increases, the
solubility of a gas in a iquid decreases. { 1 mark)
(8) Though the energy possessed by molecules is more
than the threshold energy and the reaction should proceed
at a reasonable rate yet in some cases the reaction is slow.
It is due to the fact that in such cases the reacting
molecules are not properly oriented. Due to this the
number of effective collision decreases and so the reaction

is slower than expected rate. (1 + 1 =2 mark)

(b) A bimolecular reaction may be kinetically of the first
order bytaking one of the reactants in large excess so that
it may not contribute towards the order of reaction. (| mark)

(8) 2CHOH—55 ¢, H,— OCH,+HO
{1 mark)
KMnD, /il Hy50
(b) CH,CH,CH,CH,OH M0s Q™0 ,
CH,CH,CH,CO0H (1 mark)

(c) Aldehydes forms silver mirror with Tollen’s reagent
and forms red precipitate with Fehling solution, and restore
the pink colour of 5chiff"s reagent. Ketones do not respond
to any of these tests. { I mark)

H

CHyCH-CH,CH,
Butamn=2=g]

{1 mark)

(CH3)2C = NOH
Acsioxime

—1_, LiAlH fCHJ]'z

LinAlH,, Hlﬂ-rfi-.‘

(2) CHy~C~CH,CHy———=—

Butan«2-gne

(b) (CH3)2C=0 ’“"““

Acetane

CHNHy 4 oy

El:l:ui:llun HH_:I_
HI::I:}

Benzaldehyde Benzoic acid

CONH,
[Py L'Ilgn'hul:j “_ nurk}
- E! 0
Benzamide Cyanobenzene

30. (a) Amylose and Amylopectin

Amylose: It is a linear polymer of a-D glucose having
approximately 200 - 1000 a-D-glucose units. C-1 of one
a-D glucose is attached to C-4 of another a-D ghicose
with glycosidic bond. It is water soluble and it forms
| 5-2(0% part of starch and give blue colour with I
Amylopectin: It is a branched chain polymer of a-D
glucose which 1s constituted by hundreds of small
cham having 20-30 a-D glucose umit. In it small chain
are formed by glycosidic bonds between C-1 and C-4.
These chain are joined by C,— C, bonds. This fraction
does not give blue colour with 1, { | mark)
(b) Peptide linkage and Glycosidic linkange
The bond conecting two or more similar or different
amino acid in protein is commonly called peptide bond
or peptide linkage. In the formation of peptide bond
—NMNH, group of one amino acid 15 condensed with —
COOH of adjacent amino acid to form —CONH linkage.
When —OH group of hemiacetal carbon of one
monosaccharide is condensed with — OH group of
anather, glycosidic bond is formed, which links two
monosachande together. { | mark)
(c)
Fibroas Protelns
(i} Protwins which are msade
up of linear, theead like
miolscules are called
fibrous protein.
In these mokecules, poly-
peplide chains ase held
together with H bonds.
(ii) They are msoluble in
water but soluble in
strofg &cid and bases.
Example: Keratin, Myosin

Globular Proteins
(i} In these proteins poly-
peptides attain spherical
shape and poly-peptides
are held together with
relatively weaker-H-bonds,

(i) They are sobuble in water,
alkcalies, salt solutions
and acid sobutions.
Example: Globulin, Pepsin
(I mark)
OR
{a) Glucose on heating with Hl and red phosphorous at
100AC, 1t forms a-hexane. This proves the presence of
straight chain of six carbon atom in glucose. (| mark)
(b) Glucose forms pentaacetyl derivatives with acid
chloride and acid anhydride in the presence of
anhydrous zinc chlonde. It proves that one molecule
of glucose contains five —OH groups. {1 mark)
(c) Glucose reacts with hydrogen cyanide to form,
cyanohydrin. This reaction proves the presence of

carbonyl group. (1 mark)



3.

Ly R

3a.

(B) 21 +Cl,— 1, +2¢1
- 7 =-054+136; E* =082V

[ Y Cly /T

(1 mark)
E® is positive hence, 1odide 1on 15 oxidized by chlonne.

{b) The precipitate formed in this reaction is of
Fe, [ Fe{CN):]; (1 mark)
{c} Mo, oxygen cannot oxidised chlonde ion because
reduction potential of chloride ion is higher than
OXYECI. (2 marks)

.

OR
Reduction potential of Mn**/Mn*? is higher than that
of 0. Therefore Mn*? undergo reduction and water

is ooidised to 0. (2 marks)
{a) Compound*“A™ will be ZnQ. (1 mark)
(&) BisZnCl, {1 mark)
{c) Itisamphoteric in nature. (2 marks)
OR
Zn0 + INa0OH{aq) — Na;Zn04+ H,0
. 2
“C"+H,S —»ZnS {2 marks)
(a) (1) [Cr{E‘lﬂdjj]J“:-[Crfm}lajs‘
B Ji= T 7=
ox | ox
IS En
n!::é,f‘tr : : C“rwux
..-t-;b : .(::
{dextro) ' {lagvo)
) (1 mark)
(@) cis- [PtCl(en),J**
a S ﬂ _____ =
il E RS Py
g | ; : :
el | ] e
o) s
{1 mark)
(i) cis- [CHNH,),Cl(en)]*
el w | on -
- A . |
P ) l ‘-:| ok
i it 11 | Hﬁ_":",‘__ki
s | 1| e,
Cl | Cl
{1 mark)

(b) The spin magnetic moment, p of the complex is 1.73
BM.

p=qn{n+2)=1.73=n=1

It means that nucleus of the complex, chromium ion has
one unpaired electron. 5o the ligand NO 15 unit positively

charged. {¥z mark)
IUPAC name :
Potassium amminetetracyanonitrosochromate (1).

(Y2 mark)

Electronic configuration of Cr” :

M - =
O]
Electronic con ion of Cr* under the influence of strong
field ligand CN-
3d 45 4P
e BB 1] ] LT
— " (Ymark)
d*sp*
So, Hybridisation : d%sp*
Shape : Octahedral (Y2 mark)

OR
(2) (i) Diamminechloridonitrito-N-platinum (IT) (% mark)

{11} Potassium tnoxalatochromate (111) (% mark)
(b) In MNifCO),, MNiis in zero oxidation state whereas in
NiCl,*-, it is in +2 oxidation state. In the presence of CO
higand, the unpaired d-clectrons of Ni pair up but Cl~ being
2 weak ligand is unable to pair up the unpaired electrons.

{1 mark)
{c) (1) For octahedral complexes, coordination number
should be 6. Since, nickel has [Ar]348%4s? configuration
ie., only one d-orbital 1s empty, so 1t can only form high
spm octahedral complexes. { | mark)
(i1} The transition metals/ions contain vacant d-orbitals
to accomodate the electron pair donated by ligands
containing n-clectrons while the other metals do not have
empty d-orbitals hence m complexes are formed by only
transition metal atoms/ions. {1 mark)
(i) In the presence of a strong field ligand such as CN-
won, crystal field splithng energy i1s more than the third
wnisation enthalpy (4,;H,) for the oxidation of Co™ to Co™*
ion. Therefore, Co™ is casily oxidised to Co*. (1 mak)

4

H:C, 2
@) O HL , . .HtI {1 mark)
H | é.l I“r
| -Brismabal-d-cne
4 3 21
(ii) CICH2C = CCH,Br (1 mark)

| sBromo=f=chlorobut-2-vne.

() () Inagueoussolution, KOH is almost completely
wnised to give OH tons which being a strong nucleo-
phile leads to substitution reaction to form alcohols.

In case of alcoholic solution of KOH (CH,OH+ KOH —
CH, 0+ K”), alkoxide (RO™) ions are present which be-
ing much stronger base than OH- ions causes elimination
of a molecule of HC] leading toalkenes. (2 marks)
m) 3°Alkyl halide (former one) reacts faster than the 2°
alkyl halide (latter one) due to greater stability of 3°
carbocations over 2% carbocations. (| mark)



OR

Mui S
() @) Forngivin syl grokns, thic cdor o resdivityis (- S T 08 et Mosmatiosr sage g St

E-I = R-Br = R—Cl > R-F. This is due to C-X bond ener- { 1%2 marks)
gy, C-1 bond dissociation enthalpy is minimum, while the : a Peraxide
C—F bond dissociation enthalpy is maximum. Hence R 1 (t) () CH.CH.CH=CH,+HBr — oy
15 most reactive, while B—F 15 least reactive. { 12 marks) wldibion
(i) In ncopentyl chloride, carbon bearing chlorine is CH,CH,CH.CH.Br (1 mark]
sterically hindered due to bulky (CH,),C- group, hence ; C=CH. +Br. —°4 , BrCH. - CH.Br
not attacked =asily by nucleophile to form transition state @) H, 5, z H, H:“
(8,2 mechanism). k)
Acichiied B
(a) CHsCHyCH,CH, OH =525, CHyCH,CHRCOCH (1 mark)
Bustarel=ol But=npsc acd
HEBr KCH
ﬂ:I.J Cﬁl'lsc:['llﬂl{_"'::ﬁ HECI‘I 1EI""‘_‘]" CEHECHICH {1_ mﬂ_[‘k}
Benzyl alcohol Benzyl bromide Benzyl cyanade
alu;n*
C H,CH,COOH
Phenylethanoic acid
)
(@ Br M, MeBr —% & (1 mark)
" ether” (dry se) ~p MaBr
O,N 0.N o
S-Mimobromrabcnzene A-Mitrophenyl 5.|_l{:|'
LTRSS AL ’
b
0
(<
OFH
0N

-Mimobenzoie acid

Lo [l:, UMK COCH
@ h‘tln' 1 KOH dil. Ho50, @ {1 mark)
H,C KOOC HOODC

d-AMdethylacetophenone Dripoiassium benzene Benzene-1, d-dicurbsmylic acid
| A-ficarhiocviale {erephihalw acnlj
Ammoniacal AghiCg 1 k
() CH,CH,CH,CHO 2> CH,CH,CH,COOH (1 mark)



