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Read the following instructions carefully.
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There are 33 questions in this question paper with internal choice.
SECTION A consists of 16 multiple -choice questions carrying 1 mark each.

SECTION B consists of 5 short answer questions carrying 2 marks each.
SECTION C consists of 7 short answer questions carrying 3 marks each.

SECTION D consists of 2 case - based questions carrying 4 marks each.
SECTION E consists of 3 long answer questions carrying 5 marks each.

All questions are compulsory.

Use of log tables and calculators is not allowed.

SECTION A

Ql

Q1 Which of the following has square planar structure? 1

(a) [NiCl4]*

(b) [Ni(CO)4]

(c) [NI(CN)sJ*
(d) None of these

Q2

Q2 | Which of the following statements is not correct for amines? 1
(a) All aliphatic amines are more basic than ammonia.
(b) Boiling point of 1° amine is lower than 2° and 3° amines.
(c) Aliphatic amines are soluble in water.
(d) Gabriel phthalimide synthesis cannot be used for the preparation
of 2° and 3° amines.
/Amine that cannot be prepared by Gabriel phthalimide synthesis
is-

a) Aniline

b) benzyl amine

c) tertiary-butylamine
d) isobutylamine

Q3

Q3 | What is the correct increasing order of their reactivity in | |
nucleophilic addition reactions?




a) Benzaldehyde < p-Tolualdehyde < p-Nitrobenzaldehyde
<Acetophenone.

b) p-tolualdehyde <Benzaldehyde < p-Nitrobenzaldehyde <
Acetophenone

c) Acetophenone < p-tolualdehyde < Benzaldehyde <
p-Nitrobenzaldehyde

d) p-Nitrobenzaldehyde < Benzaldehyde < p-tolualdehyde <

Acetophenone

Q4

Q4

Which of the following is not true about amino acids?

(a) They are constituents of all proteins

(b) Alanine having one amino and one carboxylic group

(c) Most naturally occurring amino acids have
D-configuration

(d) Glycine is the only naturally occuring amino acid which is
optically inactive.

/ The reason for double helical structure of DNA is operation of
a) Van der waals forces

b) Dipole-dipole interaction

c) Hydrogen bonding

d) Electro static attraction

Q5

Q5

Alkyl fluorides are synthesised by heating an alkyl
chloride/bromide in presence of

(a) CaF;

(b) PF;

(c) Hg:F>

(d) NaF

/ Which of the following is not correct?

(a) In haloarenes, the electron pairs on halogen atom are in
conjugation with pi electrons of the ring.

(b) The carbon-magnesium bond is covalent and non-polar in
nature.

(c) During SN1 reaction, the carbocation formed in the slow step
being sp? hybridised is planar.

(d) Out of CH>=CH-Cl and CsHsCH>Cl, C¢HsCH>Cl is more
reactive towards SN1 reaction

Q6

Q6

What is the most basic aromatic amine’s common name?
a) Benzenamine

b) Benzylamine

c¢) Aniline

d) Aminobenzene

/ Which of the following is the [IUPAC name of the chemical in




which an ethyl group replaces one hydrogen of ammonia?
a) Ethanamine

b) Aminoethane

c) Ethylamine

d) Ethane amine

Q7

Q7

When KMnOs solution is added to oxalic acid solution, the
decolourisation is slow in the beginning but becomes
instantaneous after some time because

(a) CO; is formed as the product.
(b) Reaction is exothermic.

(¢) MnOs ~ catalyses the reaction.
(d) Mn?" acts as auto catalyst

/ KMnOy is coloured due to:

a) d-d transitions

b) charge transfer from ligand to metal
¢) unpaired electrons in d orbital of Mn
d) charge transfer from metal to ligand

Q8

Q8

Arrhenius equation can be represented graphically as follows:

Ink(s")

1 (KY)
T

The (i) intercept and (ii) slope of the graph are:

a) (i) In A (ii) Ea/R
b) (i) A (i) Ea
¢) ()In A (ii) - Ea/R
d)()A (i) -Ea

/ Consider the Arrhenius equation given below and mark the
correct option. k= A e Fa/RT

(a) Rate constant increases exponentially with increasing
activation energy and decreasing temperature.
(b) Rate constant decreases exponentially with increasing




activation energy and decreasing temperature.

(c) Rate constant increases exponentially with decreasing
activation energy and decreasing temperature.

(d) Rate constant increases exponentially with decreasing
activation energy and increasing temperature.

Q9

Q9

Which one the following can be oxidized to the corresponding
carbonyl compound?

(a) 2-Hydroxypropane

(b) o-Nitrophenol

(¢) Phenol

(d) 2-Hydroxy-2-methyl propane

/A +B  dil NaOH @411{11.!@
- -——'_‘}

Identify A and B:

(a) A = 1-phenylethanal , B = acetophenone
(b) A =Benzophenone B = formaldehyde
(c) A= Benzaldehyde , B = Acetophenone

(d) A = Benzophenone , B = Acetophenone

Q10

Q10

Which one of the following characteristics of the transition metals
is with higher catalytic activity?

(a) High enthalpy of atomization

(b) Paramagnetic behaviour

(c) Color of hydrated ions

(d) Variable oxidation states

/The trend of which property is represented by the following
graph?
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(a) 1ionization enthalpy b) atomic radii
(c) enthalpy of atomization d) melting point

Q11

Q11

Which of the following statement is not correct about order of a
reaction?

(a) The order of a reaction can be a fractional number.

(b) Order of a reaction is experimentally determined quantity.

(c) The order of a reaction is always equal to the sum of the
stoichiometric coefficients of reactants in the balanced
chemical equation for a reaction.




(d) The order of a reaction is the sum of the powers of molar
concentration of the reactants in the rate law expression.

/ A first order reaction is 50% completed in 1.26x10'* s. How
much time would it take for 100% completion?

(2) 126 x 105 s (b) 2.52x10" s

(¢) 2.52 x 102 5 (d) infinite

Ql12

Ql12

2-Bromopropane on reaction with alcoholic KOH produces A. A
on reaction with HBr in presence of peroxide gives B. B on
reaction with sodium ethoxide produces C. Find C

(a) Diethyl ether

(b) 1 -Ethoxypropane
(c) Isopropyl alcohol
(d) Propanol

Q13

Q15

Direction for Q13 to 16: In the following questions a statement
of Assertion (A) followed by a statement of Reason (R) is given.
Choose the correct option out of the choices given below in each
question:

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true and R is not the correct explanation of
A.

(c) A is true but R is false

(d) A is false but R is true

(e) A and B both are false

Assertion (A): Toxic metal ions are removed by the chelating
ligands.
Reason (R): Chelate complexes tend to be more stable.

Ans (a)

Ql4

Ql4

Assertion: The order and molecularity of a reaction are always
the same.

Reason: Order is determined experimentally whereas
molecularity by a balanced elementary reaction.

Ans (d)

/ Assertion: The order of reaction can be zero or fractional.
Reason: The order of a reaction cannot be determined from a
balanced chemical reaction.

Ans (b)

Q15

Q13

Assertion : Am for weak electrolytes shows a sharp increase
when the electrolytic solution is diluted.

Reason : For weak electrolytes degree of dissociation increases
with dilution of solution

Ans (a)

Q16

Q16

Assertion : B-glycosidic linkage is present in maltose,
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Reason : Maltose is composed of two glucose units in which C—1
of one glucose unit is linked to C—4 of another glucose unit.

/ Assertion : D (+) — Glucose is dextrorotatory in nature.

Reason : ‘D’ represents its dextrorotatory nature.

Ans (a) / (¢)

Section B

Q17

Q17

The value of E° for the cell is 1.260 V What is the value of Ecell ?
2Al (s) +3Cd*" (0.1M) — 3 Cd(s) + 2APF*(0.01M)
Represent the cell in which the above reaction takes place.

Ans Given, E°cell = 126 V
In this case, cell potential is given by the following equation.
. 0059, [AP*P
ECOH = Ecall = n |0g [Cd 72+ ]3
0.059, (0.01?
6 (0.°

~126- 9—%59 (~1)=1.26 + 0.009=1.269 V

' Ecen =1.26-

Representation of the given cell is as follows
Al(s)| A**(0.01M) || Cd?* (0.1M)| Cd(s)

172
172
172

172

Q18

Q21

Give reasons for the following.

(a) The presence of —NO; group at ortho or para position
increases the reactivity of haloarenes towards nucleophilic
substitution reactions.

(b) p-dichlorobenzene has higher melting point than that of ortho
or meta-isomer.

Ans

(@) —NOz shows -I and -M effect when present at ortho and
para-position w.r.t. halogens. It has tendency to attract the
electrons towards itself, thus they decrease the electron density
between C — X (X = halogen) bond.

Therefore, —NO: at ortho and para positions w.r.t. halogens in
haloarenes increases the reactivity.

(b) p-dichlorbenzene has higher melting point than that of ortho or
meta-isomers due to its symmetrical structure, which makes it a
more compact compound and increases the melting point.

Q19

Q19

For the complex [Cr(NH3)4Cl2]", give

(a) structures of possible geometrical isomers.

(b) names of possible isomers

Ans

[Cr(NH3)4Cl2]* shows geometrical isomerism and has two isomers
cis and trans that can be represented as




Cl 'Ci ~| NH; .|+

P, l/
2 1 N, " T\

cis-tetraamminedichlorido- trans- telraammmedschlondo-
chromium (lll) ion chromium (Ill) ion

1/2+1/
2

1/2+1/
2

Q20

Q18

Complete the following reactions:

Conc. KOH
(i) 22H—C—H —»

I
O

.. HNOyH,50
[11] — 3‘{ 2 4
273-283 K

H\

C==0 + /C——O + Conc. KOH
H

Formaldehyde H

% |
H_(i.;_ -OH + HC

{Cannizzaro reachon}
H

CHO
Conc. HNO,, Ha ‘%Ol
(Nitration)
NO,

Benzaldehyde m-nitrobenzaldehyde

O

7(

()  ¢cHO

1+1

Q21

Q20

Give reason for the following:—
a) Ethylene glycol is used as antifreeze solution in radiators of
vehicles.
b) The freezing point depression of 0.01 m NaCl is nearly twice
that of 0.01 m glucose solution.
OR

(a) Ibrahim collected a 10mL each of fresh water and ocean
water. He observed that one sample labeled “P” froze at 0°C
while the other “Q” at - 1.3°C. Ibrahim forgot which of the

wo, “P” or “Q” was ocean water. Help him identify
which container contains ocean water, giving rationalization

for your answer.

(b)What will happens when RBC’s are placed in 0.5% NaCl?
Give reason.

Ans
a)Adding ethylene glycol to water reduces the freezing point of

water. Water freezes at temperatures much less than 0 degree




Celsius when ethylene glycol is added to it. It is used as an
anti-freeze.

b) NaCl is a ionic compound hence it dissociates in solution to
give Na+ and CI" particles per formula unit.
However glucose is molecular compound and it does not

dissociate.The depression in freezing point is determined by the !
number of particles present in the solution but not the nature of
particles. Therefore the freezing point depression of 0.01m NaCl
is nearly twice that of 0.01m glucose solution.
OR
(a) Q is ocean water, due to the presence of salts it freezes at
lower temperature (depression in freezing point) 1+1
(b) This solution is hypotonic with RBC, which will make RBC
to swell up and burst.
Section C
Q22 | Q22 | Write the name of the reaction, structure and [IUPAC name of the | 1.5+

product formed when: (any two) 1.5
(a) phenol reacts with CHCl; in the presence of NaOH followed
by hydrolysis.
(b) CH3CH2CH(CH3)CH(CH3)ONa reacts with CoHsBr
(c) CH3CH2CN reacts with stannous chloride in the presence
of hydrochloric acid followed by hydrolysis
Ans (a) Reimer Tiemann reaction 1/2+1/

2-Hydroxybenzaldehyde 2+1/2

H
OH
(b)Williamson synthesis, 1/2+1/
CH3CH2CH(CH3)CH(CH3)OC,Hs 2+1/2
2-Ethoxy-3-methylpentane 1241/
(¢) Stephen reaction, CH3CH2CHO, Propanal 2412
Q23 | Q25 | (a) Why orange colour of Cr207 2" jon changes to yellow when | 3

treated with an alkali?

(b) Why is the E° value for the Mn**/Mn?" couple is highly
positive (+1.57 V) as compared to Cr** /Cr?*?

(c) Why actinoids exhibit a greater range of oxidation states than
lanthanoids?

/ (a) Explain the observation: E°M?*/M values are not regular for
first row transition metals of 3d-series.

(b) The transition metals (with the exception of Zn, Cd and Hg)




are hard and have high melting and boiling point. Give reason.

¢) Why actinoids exhibit a greater range of oxidation states than
lanthanoids?
Ans:
(a) When orange solution containing Cr207 >~ (dichromate ion) is
treated with an alkali, a yellow solution of CrO4>~ (chromate ion)
is obtained.

Cr.0; <5 Ci0%

Dichromate Chromate ion

(Orange) (Yellow)

(b) The comparatively high E° value for Mn** / Mn?* is due to the
fact that Mn?*(d%) is quite stable, whereas comparatively low value
for Cr** / Cr** is because of the extra stability of Cr**, compared to
Cr*?, due to half-filled t», orbitals. Therefore, Cr** cannot be
reduced to Cr?".

/(a) There is decreasing negative electrode potentials of M?" /M in
the first transition series due to increase in the sum of IE1 and IE2.
It shows that in general, the stability of +2 oxidation state
decreases from left to right. Exceptions are Mn and Zn in which
the greater stability of +2 state for Mn is due to half-filled
d-subshell (d°) and that of Zn is due to completely filled
d-subshell (d'9).

b) The transition metals (except Zn, Cd and Hg) are hard and have
high melting and boiling points because transition elements
display metallic properties. They show strong metallic bonding.
Greater the number of unpaired electrons, stronger is the resultant
metallic bonding.

c) It is due to the fact that 5f, 6d and 7s levels are of comparable
energies. Therefore, actinoids exhibit +3,+ 4,+ 5+ 6 and +7
oxidation states due to the participation of 5f, 6d and 7s-electrons
in bond formation.

Q24

Q24

(a)What information do we get when D-glucose reacts with
following reagent, write the reaction also

(1)Hydroxylamine (1) acetic anhydride

(b)What is the biological effect of denaturation of proteins?

Ans (a) (1)Confirm the presence of carbonyl group

CHO CH=N-OH
|

(CHOH), ~HOH . (CHOH),
|

CH,OH CH,OH

(i1) confirms the presence of five ~OH groups

2+1




(I_:Ho CHO (I-_I)
(CHOH), Acetic anhydride (CH-O % CH.),
|

1]
CH, O C-CH,

CH,OH

(b)On denaturation, protein globules unfold and gets uncoiled and
protein looses its biological activity

Q25

Q23

(a) How will you distinguish between benzaldehyde and
acetaldehyde ?

(b) Carboxylic acids contain carbonyl group but do not show the
nucleophilic addition reaction like aldehydes or ketones. Why?
(c) Draw the structure of Cyclopropanone oxime /semicarbazone
of cyclobutanone derivative.

Ans a)
CH,CHO  + 200"+ 50 = CHRCOO™ + Cos0d + 3H.0
Jetsldelivde o ; Acetate ion  Cupreuns oxide
From Fehling's solution (Red ppt.)
_CHO
’ Fehlings salution . : .
= Mo red precipitate of Cu,0

Benzzldehvde
b) It is due to resonance as shown below, carbonyl group is
involved in resonance. The partial positive charge on the carbonyl
carbon atom is reduced
CTI) O

LA |
R—C—Q_)—H--- R—C=0Q"—H

ii — NNH —C — NH,
/

OR

(a) Arrange the following compounds in increasing order of their
property as indicated:
(1) Acetaldehyde, Acetone, Di-tert-butyl ketone, Methyl

tert-butyl ketone (reactivity towards HCN)

(i) CH3;CH,CH(Br)COOH,CH5CH(Br)CH,COOH,
(CH3):CHCOOH, CH3CH2CH2COOH (acid strength)

b) Illustrate Hell Volhard Zeliensky reaction with the help of an
example

10




Ans (a) 1) Di-tert-butyl ketone < Methyl tert-butyl ketone <

Acetone <Acetaldehyde 1
i1)(CH3):CHCOOH < CH3CH2CH2COOH <
CH;CH(Br)CH2COOH < CH3;CH>CH(Br)COOH 1

b) Hell-Volhard-Zelinsky Reaction
Br 1
F (cat)
R~"™cood t Bl m meae o .0, R/J\COCIH + HEr
Treatment with bromine and a catalytic amount of phosphorus
leads to the selective a-bromination of carboxylic acids.
Q26 | Q26 |(a) What type of a battery is lead storage battery? Write the | 2+]
anode, cathode and overall reaction occurring in the operation of
a lead storage battery.
(b) In the electrolysis of aqueous sodium bromide, there are two
possible anodic reactions.
2H,0(1) — O2(g) + 4H'(ag) +4e, E°=-1.23 V
2Br(aq) — Brx(g) +2e, E°=-1.08 V
Which reaction occurs at anode and why?
. 12
Ans (a) A lead storage battery is a secondary battery.
When the battery is in use, the following cell reactions take place:
At anode: Pb(s) + SO4* (aq) — PbSOu(s) + 2e- L5
At
cathode:
PbO, ., +807 ., +4H" , +2¢ ——PbSO, ,+2H,0,,
The overall cell reaction is given by,
Pb,, +PbO,,, +2H,80, ,——2PbSO, , +2H,0,,
(b) 2Br (aq) — Brz + 2¢~
occurs at anode because it has lower reduction potential, and
liberation of Oz requires overvoltage. 1
Q27 | Q27 | Write all the possible products when: 3

(1) Chlorobenzene is treated with Clo/FeCls,

(i1) Ethyl chloride is treated with AgNO»,

(iii) 2-bromopentane is treated with alcoholic KOH?

Write the chemical equations in support of your answer.Also
mention the major product in each case.

Ans

11




Cl a

|
Anhyd. C|
" (\ ()] +cl, Fecky ( i f/j +HQl ;/2“/
k“// \‘;r” (major)
Cl
1,2-dichlorobenzene 1 4-dichlorobenzene
(if) CH,CH,Cl + AgNO, — CH,CH,NO, + AgCl
Nitro ethane 1
Br
|
(iif) CHy—CH—CH,CH,CH, + KOH (alc) —— CH,CH = CH—CH,~CH, + KCI 1241/
Pent-2ene (major) 2
+ CH,=CHCH,CH,CH3
Q28 | Q28 | (a) How much electricity is required in coulomb for the oxidation | 2+]
of 1)1 mol of H>O to O, 1ii) 1 mol of FeO to Fe,0Os.
(b) Predict the products of electrolysis of a dilute solution of
H>SO4 with platinum electrodes.
Ans a) According to the question,
1) Electricity required for the oxidation of 1 mol of H,O to Oz =
2F=2x96487C 1
ii) Fe** — Fe¥'+¢'!
Electricity required for the oxidation of 1 mol of FeO to Fe.Os; = | |
1 F=96487 C
(b) Dilute: Cathode — Ha, Anode - O
H20(1) + e~ — % Ha (2) + OH- (aq) 2H0(l) — 0, (g) + | 12FV/
4H* (aq) + 4e 2
Section D
Q29 | Q29 | Read the passage given below and answer the following | 111>

questions:
The half-life of a reaction is the time required for the
concentration of reactant to decrease by half; i.e.,

[Ali= [A]2

For first order reaction,

ti2=0.693/k

this means t;2 is independent of initial concentration. Figure
shows that typical variation of concentration of reactant
exhibiting first order kinetics. It may be noted that though the
major portion of the first order kinetics may be over in a finite
time, but the reaction will never cease as the concentration of
reactant will be zero only at infinite time.

12
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(a) Radioactive decay follows first - order kinetics. The initial
amount of two radioactive elements X and Y is 1 gm each. What
will be the ratio of X and Y after two days if their half- lives are
12 hours and 16 hours respectively?

Ans For first order reaction:
half life of X = 12 hours

2 days = 48 hours means 4 half lives , amount of X left = 1/16 of
initial value half life of Y = 16 hours

2 days = 48 hours means 3 half lives, amount left = 1/8 of initial
value

Ratio of X:Y =1:2
(b) State a condition under which a biomolecular reaction is
kinetically first order reaction. What is the name given to these
type of reactions ?

Ans Let us consider a biomolecular reaction:

A + B —>Product

Rate =k[A] [B] ............

When concentration of [B] is taken in large excess

Pseudo first order reaction.

(¢) The half-life for radioactive decay of '*C is 5730 years. An
archaeological artifact containing wood had only 80% of the *C
found in a living tree. Estimate the age of the sample.

Ans k=0.693 /ts
=0.693 / 5730 years™!
It is known that,

,_ 2308 [R],

ko [R]
_ 2303, 100
069 g0
5730

1/2+1/
2

12

12
172

172

13




= 1845 years

Q30

Q30

Read the passage given below and answer the following
questions:
In amines the N atoms of the amino group are sp® hybridised.It
can classified as primary, secondary, tritary on the basis of no. of
R groups attached. Amines readily lose its electron pair and act as
a base. In aliphatic amines ,the alkyl group tends to increase the
electron density on the nitrogen atom due to the +I effect. In
aromatic amines, the basic strengths are influenced by the
presence of an electron withdrawing group at the o-, m- and p-
position in the ring. Benzene ring in aniline is highly activated.
This is due to the sharing of lone pair of nitrogen with the ring
which results in increase in the electron density on the ring and
hence facilitates the electrophilic attack.
a) Aniline does not react with methyl chloride in the
presence of AlICI; catalyst. Why?
b) Out of (CHs):N and and (CH3)NH which one is more
basic in aqueous solution? Give reason for your answer.
c) Write one isomer of C3HoN which does not react with
Hinsberg’s reagent, and any one isomer which reacts with
Hinsberg’s reagent. Also write the reaction.

Ans a) Because aniline is a base and AICl; is lewis acid which
lead to formation of salt. Thus, e- density decreases on N and
NH: group becomes deactivating.

b)(CHs):NH, due to less steric factor and higher hydration
enthalpy

c)trimethylamine does not reacts

L

L0 3
o O
§=—Cl + H— N—CH; —s § — N—C:H5 + HC
fl | I
§ H 0 H

Benzenesul phony| Propanaming N-Propyibenzenesulphonanude
chlomde

(soluble in alkali)

Or

O 0

| |

S-Cl+ H-N~GCHs—> S -~ N -C;Hs+ HCI

| | I

O . H O H
Benzenesulphonyl 3 E

chloride

1+1+2

1/2

12
mark
isomer

1mark
reactio
n

14




Section E

Q31

Q33

(a) A 10% solution (by mass) of sucrose in water has a freezing
point of 269-15 K. Calculate the freezing point of 10% glucose in
water if the freezing point of pure water is 273.15 K.

Given :(Molar mass of sucrose = 342 g mol ™)

(Molar mass of glucose = 180 g mol!)
(b) State Raoult’s law and explain the fact that Raoult’s Law is a
special case of Henry’s Law

Ans (a)Ans 10% solution (by mass) of sucrose:

ws = 10g [Mass of solute]

ms = 342 g/mol

ws = 100 g [Mass of solution]

wa = 100-10 = 90 g [Mass of solvent]

ATr=ksx [we / mp x wa(kg)]

ATt for sucrose solution = 273.15K - 269.15K = 4K
4 =kex (10x1000 / 342 x 90)

ks = 4x342x90 /10000

kr = 342x9 /250

10% solution (by mass) of Glucose:

wg = 10g [Mass of solute]

ws = 100 g [Mass of solution]

mg = 180 g/mol

wa = 100-10 = 90 g [Mass of solvent]
Molality (m) = 10 x1000 / 180x90 mol kg !

ATe=Krm

ATy = 342 x9/250 x 10 x 1000/ 180 x 90
AT¢=7.6K

Hence,

freezing point of glucose solution
= 273.15K—-7.617K =265.53K

(b) Raoult's Law states that the vapour pressure exerted by a
volatile component of a solution is directly proportional to its mole
fraction in the solution. pi= x; pi’.
In the solution of a gas in a liquid, its solubility is given by Henry’s
law. p =Kx x.
If we compare, only the proportionality constant Ky differs from
p1’. Thus, Raoult’s law becomes a special case of Henry’s law in
which Ky becomes equal to pi°.

OR
(a) 0.6 mL of acetic acid (CH;COOH), having density 1.06 g
mL™!, is dissolved in 1 litre of water. The depression in freezing
point observed for this strength of acid was 0.0205°C. Calculate
the van’t Hoff factor and the dissociation constant of acid. (Kr for
water = 1.86 K Kg/mol)

3+2

1/2

1/2

15




(b) 1) Gas (A) is more soluble in water than Gas(B) at the same
temperature. Which one of the two gases will have the higher value
of Ku (Henry’s constant) and why?

i1) Equimolal solutions of NaCl and BaCl, are prepared in water.
Freezing point of NaCl is found to be — 2°C, What freezing point
do you expect for BaCl, solution?

Ans (a)

0.6 mL x 1.06 g mL"
Number of moles of acetic acid = =]
60 g mol

=0.0106 mol=n

0.0106 mol
1000 mL x 1 g mL™
Using equation (2.35)

AT, = 1.86 Kkg mol" 0.0106 mol kg = 0.0197 K

Observed freezing point  0.0205 K

van't Hoff Factor (9 = Calculated freezing point ~ 0.0197K _ 1.041

Molality = =0.0106 mol kg™’

CH,COOH"  H° + CH,C00"
nmol 0 0
n(l-xJ nxmol iy mol

Thus total moles of particles are: n{1 - x+ x+xJ = n(1 + x)

il l+x=1.041
n

Thus degree of dissociation of acetic acid = x=1.041-1.000 = 0.041
Then [CH,COOH] = n(1 -} 0.0106 (1 - 0.041),
[CH,CO0] =nx=0.0106 0.041, [H']=nx=0.0106 0.041.

~ [CH,COO|[H"] 0.0106 x 0.041 x 0.0106 x 0.041
«= [CH,CO0H] ~  0.0106 (1.00 -0.041)
=1.86x10°
(b)i) Gas (B) will have higher value of Ky (Henry’s constant) than
Gas (A) at the same temperature because lesser the solubility of a
gas in a given solvent, higher will be the value of Ky for a gas.
i1)ifor NaCl =2 and i for BaCl,=3, (ATt)Nac1/ (AT)Baciz= 2/3
(ATp)Bac2 = 3 X 2 /2 =3°C So that Tr for BaCl, = - 3°C

12
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Q32

Q32

(a) CoSO4CL.5NH3 exists in two isomeric forms ‘A’ and ‘B’.
Isomer ‘A’ reacts with AgNOs to give white precipitate, but does
not react with BaCl,. Isomer ‘B’ gives white precipitate with
BaCl, but does not react with AgNOs;. Answer the following
questions.

(1) Identify ‘A’ and ‘B’ and write their structural formulas.

3+2
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(i1) Name the type of isomerism involved.
(ii1) Give the IUPAC name of ‘A’ and ‘B’.

(b) Using valence bond theory, explain the following in relation to
the complexes gives below: (given Z for Mn = 25 ) [Mn(CN)e]*
(i) Type of hybridisation.

(i1) Inner or outer orbital complex.

(ii1) Magnetic behaviour.

(iv) Spin only magnetic moment value.

Ans : CoSO4C1.5NHs:

(1) Isomer A reacts with AgNO3 but not with BaCly, it shows it has
Cl ion outside the coordination sphere.

Hence, A = [Co(NH3 )sSO4]Cl

Isomer B reacts with BaCl, but not with AgNO3 , it shows it has
SOs— outside the coordination sphere.

Hence, B = [CO(NH3)sCI]S04

(i1) Ionisation isomerism

(iii) A = Pentaamminesulphatocobalt (IIT) chloride and B =
Pentaamminechloridocobalt (III) sulphate

Ans

[Ma(CN), "+
3d ds 4p

Mo =3 (Mt afellolfelels

(1) Hybridisation - a‘gsp"'
(11) Inner orbital complex
(i) Paramagnetic
(iv) Magnetic moment = y2(2+2) =2.87 BM
OR

The wave number of light absorbed by different complexes of Cr
ion are given below:

Wavenumber of light | Energy of light
Complex | absorbed (cm™") absorbed(kJ/mol)
[CrAe]3- 13640 163
[CrBe]3+ 17830 213
[CrCe]3+ 21680 259
[CrDe]3- 26280 314

Answer the following questions:

(@) Out of the ligands “A”, “B”, “C” and “D”, which ligand
causes maximum crystal field splitting? Why?
(b)Which of the two, “A” or “D” will be a weak field ligand?

1/2+1/
2

1

1/2+1/
2

1/2X4
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Why?

(c)Which of the complexes will be violet in colour?
[CrAq]* or [CrBe]** and why? (Given: If 560 -570 nm of
light is absorbed, the colour of the complex observed is violet.)

(d)Why are low spin tetrahedral complexes not formed?

(e) Arrange following complex ions in increasing order of crystal
field splitting energy :

[Cr(Cl)s]*, [Cr(CN)s]*, [Cr(NH3)s >

Ans (@) D. Energy is directly proportional to the wave number.

Maximum energy of light is required for an electron to jump from | 1
t2g to €g in case of [CrDs]*
(b)A, The splitting caused in least in this case as the energy 1
required for electron to jump from togto €., is minimum.
(¢) [CrB¢]*", wavelength of light absorbed is 1/17830 = 560nm
for the complex while 1/13640 = 733nm for [CrAs]* complex. 1
(d) Low spin tetrahedral complexes are not formed because for
tetrahedral complexes, the crystal field stabilization energy is lower
than pairing energy. 1
(e) Crystal field splitting energy increases in the order:
[Cr(Cls]* < [Cr(CN)s]** < [Cr(NH3)6 " 1
Q33 | Q31 |a) How would you obtain the following : 242+1
(1) 2-Methylpentan-2-ol from 2-methyl-1-pentene
(i1) Acetophenone from phenol
b)Write the mechanism of acid-catalysed dehydration of ethanol to
yield ethene.
(c) Write IUPAC name of the following :
NO,
i LOC.H,

Ans:
(a)(1)

1
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OH

dilH,50, |

CHCH,CH, - € = CHy + HOH ——==-» CH, - C, - CH -C - CHy

CH, CH,
(i) Aceluphenone from phenol

COCH,
b 70— + CH,Coc] 2nhydrous, anhydrous
AlCl,

Phenol Benzene
Step 1:
Protonation of ethanol to form ethyl oxonium ion:

H H H H H
e R B
H—ii“—ti—g—u + HY #H 1'] r:|—g+—H

H H H H
Ethanol Protonated ethanol
(Ethyl oxomum ion)
Step 2:
Formation of carbocation (rate determining step):
H H H H H

| 1 | | |
B0 — O iy P O 30

H H I H

Step 3:
Elimination of a proton to form ethene:

H H H H

| . s
||—L| ﬁ e /E'zc\ + Ht

H
H H o
Ethene

(c)IUPAC name : 1-Ethoxy-2-nitrocyclohexane.

OR
(a) An organic compound (A) having molecular formula CsHsO
gives a characteristic colour with aqueous FeCls solution.On
treatment with CO2 and NaOH at 400K under pressure gives
B,which on acidification gives a compound C.The compound C

reacts with acetyl chloride to give D which is a popular pain killer.

Deduce the structure of A,B, C and D.

(b) Write the mechanism of hydration of ethene to yield ethanol.
(¢) Why nucleophilic substitution reactions are not very common
in phenols?

1/2X4
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Ans (a)

[ali} 1 H
j CO0Na e
O HanH, 410K 20
wnder pressune
Frenal (A0 (Kl oacting | gud walicylae (B Salieylic aaid {€)
O 0CH,
COOH
CHE 00
—
—HT
Acetylsalicylic )
wasid o Az (D)
Step 1:

Protonation of ethene to form carbocation by electrophilic attack of
H;0™

(d) The C — O bond in phenols has some double bond character
due to resonance and hence cannot be easily cleaved by
nucleophiles. So, nucleophilic substitution reactions are not very
common in phenols and they give many electrophilic substitution
reactions.
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