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I feel happy in writing the foreword to this Chemistry study material which is
actually a set of five model question papers along with model answers for class XII
students. The marking scheme is also given to let the students understand the
technique of writing appropriate and to the point answers.
I sincerely hope this question bank achieves its objective of helping the students of
this class to get a flavour of the board examination and enhance their performance.
We tried to visualize how it would be beneficial for the students facing the board
examinations and this set of question papers is a guide to achieve this objective
from a student’s perspective.
These Model Question papers adhere to the latest syllabus prescribed by NCERT
and adopted by the CBSE.
This material is a sincere effort to inculcate an effective and comprehensive
approach for taking the questions in the board examinations. It has been designed
to equip the students with ideal guidance and to prepare themselves to get 100%
marks in the Board examinations.
I hope the teachers will make use of the question papers for their students benefit.

USHA ASWATH IYER
DIRECTOR
KVS ZIET MUMBAI
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Chemistry is really a wonderful subject but our dear students very often find it
tough. It has been noticed that the efforts put in by the Teachers as well as the
students do not always produce the desired results in the AISSCE.
With the focus on equipping the learner with essential skills and granting them
confidence, the present material has been aptly designed for obtaining desired
tangible output.
This will prove good revision material once the syllabus is completed. This support
material consists of five sets of question papers along with model answers and
marking scheme. Model answers are being given separately to enable students to
tally their answers after examining their preparation. Marking scheme is given with
model answers to make the students understand the art of writing relevant
answers.
It will certainly help students to learn more effectively and efficiently. It is designed
to give proper platform to students for better practice. It is also suggested to
students to keep in consideration the time-management aspect as well.

In the end, I earnestly hope that this material will not only improve the academic
result of the students but also instill a sense of confidence to heighten their
proficiency in learning the subject.

All the very best
GUNJAN GAUR
TRAINING ASSOCIATE
KVS ZIET MUMBAI
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AISSCE Chemistry Model Question Paper-1
SUBJECT: CHEMISTRY CLASS XII TIME: 3hours

MAXIMUM MARKS: 70

General instructions:
1)
All questions are compulsory.
2)
Q NO.1 to 5 are very short answer questions and carry 1 mark each.
3)
Q NO.6 to 10are short answer questions and carry 2 marks each.
4)
Q NO.11 to 22 are also short answer questions and carry 3 marks each.
5)
Q NO.23 is value based question and carries 4 mark.
6)
Q NO.24 to26 are long answer questions and carry 5 marks each
7)
Use of log tables only if necessary is permitted. Calculators are not allowed.

Q.1

Give the IUPAC name of following.

1

Q.2
Q.3
Q.4
Q.5

What is coordination number of body centered cubic unit cell?
1
Why is ferric chloride preferred over potassium chloride in case of a cut leading to bleeding? 1
Why does NH3 act as a Lewis base?
Arrange the following amines according to increasing order of their basic strength in gaseous 1
state:
C2H5NH2, C6H5NH2, (C2H5)3N & (C2H5)2NH

Q.6

a) What are the electrolysis products of solution of dilute sulphuric acid using Pt electrodes?
b)Name the type of cell used in Apollo space programme for providing electrical power.

2

Q.7

For a chemical reaction R P, the variation in the
Concentration log[R0]/[R] vs time (t) plot is given
below

2

i) Predict the order of the reaction.
ii) What is the slope of the curve?
Q.8

2

Complete the following reactions
i) AgNO3 + H3PO2 + H2O



ii) XeF4 + SbF5 
Q.9

i) On what ground can you say that scandium (Z = 21) is a transition element but zinc (Z = 30) 2
is not?
ii) Why do the transition elements exhibit higher enthalpies of atomisation?

Q.10

How will you bring about the following conversions
a) Ethanal to sec-Butyl alcohol b) Phenol to 2,4,6-tribromophenol
OR
Write the mechanism of preparation of ethanol from ethane
5

2

Q.11

Q.12

i) Write the IUPAC name of the complex Na[Co(CO)2(ox)2]
3
ii) [Fe(H2O)6] 3+ is strongly paramagnetic whereas [Fe(CN)6] 3- is weakly
paramagnetic.
Explain.
iii) Explain [Co(NH3)6]3+ is an inner orbital complex whereas Ni(NH3)6]2+ is an outer orbital
complex.
3
Write the products of the following reactions:

OR
Explain why

Q.13

Q.14

Q.15

i) The dipole moment of chlorobenzene is lower than that of cyclohexyl chloride?
ii) Alkyl halides, though polar, are immiscible with water?
iii) Grignard reagents should be prepared under anhydrous conditions?
a) Arrange the following set of compounds in order of their increasing boiling points: Pentan- 3
1-ol, butan-1-ol, butan-2-ol, ethanol, propan-1-ol, methanol.
b) Explain why is ortho-nitrophenol more acidic than ortho- methoxyphenol ?
c) tert-alkyl halide can not be used to synthesize ether in Williamson’s synthesis of
unsymmetrical ethers. Why?
i) Orange colour of dichromate changes to yellow on increasing pH
3
ii)Transition metals and many of their compounds show paramagnetic behaviour.
iii) The enthalpies of atomization of the transition metals are high. Explain giving reasons:
(a) Calculate rG0 for the reaction

3

Mg(s) + Cu2+(aq)  Mg2+(aq) + Cu(s)
Given : E0cell = 2.71 V 1 F = 96500 C Mol-1
b) Write the chemistry of the lead storage battery.
Q.16
Q.17

Q.18

Q.19

Q.20

The rate of a reaction quadruples when the temperature changes from 293K to 313K. Calculate
the energy of activation of the reaction assuming that it does not change with temperature.
Explain what is observed
i) When a beam of light is passed through a colloidal sol.
ii) An electrolyte, NaCl is added to hydrated ferric oxide sol.
iii) Electric current is passed through a colloidal sol?
i) Write the chemical reactions which take place in the following operationsa)Electrolytic reduction of Al2O3 b) Mond’s process for refining nickel
ii) Name the principle involved in the hydraulic washing of the ores.
An element with molar mass 2.7 x 10-2 kg mol-1 forms a cubic unit cell with edge length 405
pm. If its density is 2.7 x 103 kg m-3, what is the nature of cubic unit cell?

3

Explain giving reasons:
a)Ethylamine is stronger base than aniline.
b)Aniline does not undergo Friedel-Craft’s reaction.
c)Gabriel phthalimide synthesis can not be used for synthesizing
6

3

primary aromatic amines.

3

3

3

Q.21

Q.22

Write two differences between following pairs
a) Globular protein and Fibrous protein b) DNA and RNA.
c) Starch and Cellulose
Write the structure of monomer(s) of
(a) Bakelite

Q.23

(b) Terylene

3

3

(c) PVC

Suresh observed that his friend Ajay was showing a change in behavior from past couple of 4
weeks. He stayed aloof, did not play with friends and became easily irritable. He avoided
going in any functions and parties. Suresh shares his concerns with his class teacher. The
teacher called Ajay’s parents and advised them to consult a doctor. Doctor prescribed
antidepressant drugs for him.
a)Name some antidepressant drugs.
b)Mention the values shown by Suresh.
c)How should Ajay’s family help him other than medicines?
d)Name the hormone which is secreted in less quantity causes depression in human being.

Q.24

Q.25

a) Define the following terms
5
i) Mole fraction
ii) Molal depression constant (Kf)
b) 15 g of an unknown molecular material is dissolved in 450 g of water. The resulting
solution freezes at -0.34◦C. What is the molar mass of the material. ( Kf for water = 1.86 K kg
mol-1)
OR
a)What type of deviation is shown by a mixture of ethanol and acetone? Give reason
b) The boiling point elevation of 0.6 g acetic acid in 100g benzene is 0.1265k. What
conclusion can you draw about the state of solute in solution? Molar elevation constant for
benzene is 2.53 deg per molal.
5
a) Draw the structures of the following- i) XeF4 ii) BrF3
b) Give reasons- i) Bleaching action of sulphur dioxide is temporary
ii) H2O is liquid while H2S is gas at room temperature
iii) Nitric oxide becomes brown when released in air.
OR
a) Draw the structures of the following- i) PCl5 ii) BrF5
b) Arrange the following in the order of property indicated for each set:

Q.26

i) F2, Cl2, Br2, I2 - increasing bond dissociation enthalpy.
ii) HF, HCl, HBr, HI - increasing acid strength.
iii) NH3, PH3, AsH3, SbH3, BiH3 – increasing base strength.
a) Give simple chemical tests to distinguish between the following pairs of Compounds5
i) Propanal and Propanone ii) Formic acid and benzoic acid
b) Explain following reactions
i) Rosenmund reduction
ii) Clemmensen reduction
c)Draw the structures of p-Methylbenzaldehyde
OR
a) Explain following reactions i) Gabriel Phthalimide reaction
ii) Stephen reduction
b) An organic compound with the molecular formula C9H10O forms 2,4-DNP derivative,
reduces Tollens’ reagent and undergoes Cannizzaro reaction. On vigorous oxidation, it gives
1,2-benzenedicarboxylic acid. Identify the compound.
*****
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MODEL PAPER 1 -ANSWER KEY & MARKING SCHEME
A.1

4-bromopent-2-ene

1

A.2

8:8

1

A.3

Fe3+ ions has greater coagulating power than K+ ions as Fe3+ has higher charge.

1

A.4

Because N-atom is having a lone pair of electron

1

A.5
A.6
A.7
A.8

C6H5NH2<C2H5NH2< (C2H5)2NH < (C2H5)3N
Cathode:H2 Anode: O2
H2-O2 fuel cell
Ist order Reaction
Slope= K/2.303
i) AgNO3 + H3PO2 + H2O  Ag + HNO3 + H3PO4

1
½ +½ =1
1
1
1
1+1=2

ii) XeF4 + SbF5  [XeF3]+[SbF6]A.9

A.10

i)Sc is having incompletely filled d orbitals even in its ground state while zinc
neither having incompletely filled d orbitals in its ground state nor in its most
common oxidation state.
ii)Transition metals are having strong enthalpies of atomization due to presence of
very strong metallic bonds.
1.𝐶2𝐻5 𝑀𝑔 𝐵𝑟

CH3CHO→

1+1

1+1=2

2.𝐻2 𝑂

𝐵𝑟𝑜𝑚𝑖𝑛𝑒 𝑤𝑎𝑡𝑒𝑟

→

OR

2

A.11

i) Sodiumdicarbonyldioxalatocobaltate(III)
ii) [Fe(H2O)6] 3+ involves sp3d2 hybridisation and have five unpaired electrons
while [Fe(CN)6] 3- involves d2sp3 hybridisation and have only one unpaired
electron.
iii) In Co(NH3)6]3+ ,Co is in +3 oxidation state and has six electrons in 3d sub
shell. In the presence of NH3 the 3d electrons pair up leaving two d orbitals empty
to be involved in d2sp3 hybridisation forming an inner orbital complex.
In Ni(NH3)6]2+ ,Ni is in +2 oxidation state and has d8 configuration.The
hybridization involved is sp3d2 forming the outer orbital complex.
8

1+1+1

A.12

1+1+1

OR
i) A. The dipole moment of chlorobenzene is lower than that of cyclohexyl
chloride because in chlorobenzene C- Cl bond is less polar and shorter due to
partial double bond nature.

ii) Alkyl halides, though polar, are immiscible with water.because alkyl haides are
unable to form H-bond with water as well as unable to break the existing H-bonds
among water molecules.
iii)Grignard reagents should be prepared under anhydrous conditions.because
Grignard reagent reacts with water and get decomposed and form alkanes
RMg X + H2O→ R─ H+Mg (OH) X.
A.13

a) methanol <ethanol< propan-1-ol<butan-1-ol< butan-2-ol< Pentan-1-ol

1+1+1

b) Nitro group is electron withdrawing where as methoxy group is electron
releasing group
c) In presence of base, elimination product is main product
A.14

i)Because of conversion of dichromate ions to chromate ions

1+1+1

ii) Because of presence of unpaired electrons
iii) Because of presence of very strong metallic bonds
A.15

rG0 = -nFE0cell
=-2x2.71x96500
=-523030J

1/2
1
½

Chemistry of lead storage battery
Anode-Lead, Cathode-grid of lead packed with PbO2, Electrolyte- 38% solution
of H2SO4
Anode- Pb(s) + SO42-(aq)
PbSO4(s) +2eCathode- PbO2(S) + SO42-(aq) +4H+ +2e-

PbSO4(s) + 2H2O (l)

Over all reaction Pb(s) + PbO2(s) + 2H2SO4

k2= 4k1

or

k2/k1 =4

A.16
9

2 PbSO4(s) + 2H2O (l)

1

log k2/k1 = Ea /2.303 R [T2-T1/ T1T2]
log 4 = Ea / 2.303 x 8.34 [313-293 / 293 x 313]
2 x log 2 = Ea /19.147 [20 / 91709]
Ea = 2 x 0.3010 x 19.147 x 91709 / 20 = 52.85 KJ/ mol

1/2 + 1
=11/2
½
1

A.17

i) Tyndall effect
ii) Coagulation
iii) Electrophoresis/Coagulation

A.18

i)(a) Cathode: Al3+ (melt) + 3 e- → Al
Anode: C(s) O2-(melt) → CO(g) + 2 eor C(s) + 2O2-(melt) →CO2(g) + 4 e330−350 𝐾

(b) Ni + 4 CO →

1+1+1

1

/2 x 2=1

½+ ½

Ni(Co)4

450−470 𝐾

Ni(CO)4 →
Ni + 4 CO
ii) difference of Gravity / density
A.19

A.20

A.21

Density d= z x M / a3 x NA

1

or z = d x a3 x NA / M

z = (2.7 x 103 kg m-3) (4.05 x 10-10 m)3 (6.022 x 1023 mol-1) / 2.7 x 10-2 kg mol-1
z= 3.99= 4 i.e. the cubic unit cell is face-centred.
a)Because of presence of electron releasing alkyl group in ethyl amine
b) Aniline does not undergo Friedel-Crafts reaction.as aniline being a lewis base
reacts with lewis acid AlCl3 to form a salt.
c) Gabriel phthalimide synthesis gives pure primary amines without any
contamination of secondary and tertiary amines therefore it is preferred for
synthesising primary amines.
a)Globular protein They have folded ball – like structure
They may have three dimensional Shapes
Fibrous protein Their molecules have long thread like structure.
They have helical or sheet structures
b)DNA is having 5 C deoxy ribose sugar
Bases present in DNA – Thyamine (T), Adenine (A), Guanine (G), Cytosin (C)
RNA is having 5 C Ribose sugar
Base present in RNA are uracil (U), Adenine (A), Cytosine (C) and Guanine (G).
c)Starch is polymer of -D glucose
It is main food reserve for plants
Cellulose is straight chain polymer of -D glucose
It is main constituent of plant cell wall

10

1

x 3 =3

1 x 3 =3

1

x 3 =3

A.22

1 x 3 =3

a) HCHO &

b) HO-CH2-CH2-OH &
c) CH2=Cl
A.23

A.24

(a) Iproniazid,Phenelzine,Equanil,etc
(b) Coperation and concern with well being of friend
(c) Relevant way like councelling ,motivation
d) Noredrenaline
(a)Mole fraction:It is ratio of number of moles of the one component to the total
number of moles of all components present in the solution.
Molal depression constant:It can be defined as depression in freezing point for one
molal solution.
(b) WB = 15.0 g , WA = 450g, ΔKf = 1.86 K kg mol-1
ΔTf = 0◦ - (-0.34 o c) = 0.34 o c or 0.34 K
MB = Kf x WB x 1000 / WA X ΔTf
MB = 1.86 K kg mol-1 x 15 g x 1000 g kg-1/ 450 g x 0.34 K
MB = 182.35 g mol -1

(a)
(b)

OR
Positive deviation due to presence of weaker force of H-bonding in
solution than both the components
Molality of acetic acid = 0.6 /60 x 1000/100
= 0.10 m.

1
1
1
1
1

1

½
½
½
½
1

1+1
1

∆𝑇𝑏 = 𝐾𝑏 𝑚
1
0.1265 = 2.53 x m
hence m = 0.050 m
i = 0.050/0.10 = 0.50 ie ½
It means acetic acid exist as dimer in solution

1

A.25
1+1
a)
b)
i)Sulphur dioxide removes oxygen from the coloured substance and makes it
colourless. But atmospheric oxygen slowly takes place of the removed oxygen and
because of which the material regains the colour.
11

1

ii) Because of small size and high electronegativity of oxygen, molecules of water
are associated through H- bonding resulting in its liquid state. On the other
hand, H2S molecules are not associated through H-bonding .Thus it is gas.
iii) Nitric oxide in presence of air oxidizes to nitrogen dioxide.

1

1
OR
a)

1+1

b) Arrange the following in the order of property indicated for each set:
1+1+1

(i) Cl2> Br2> F2> I2
(ii) HF< HCl< HBr< HI
(iii) BiH3 < SbH3 < AsH3 < PH3 <NH3
A.26

a) i) Propanone gives iodoform test but propanal not.
ii)Formic acid Reduces Tollen’s reagent but benzoic acid does not
𝑃𝑑/𝐵𝑎𝑆𝑂4

b) i) Rosenmund reduction CH3COCl + H2 →

5

CH3CHO + HCl

ii) Clemmensen reduction with chemical equation
𝑍𝑛/𝐻𝑔 −𝐻𝐶𝑙

CH3COCH3→

CH3.CH2.CH3 + H2O

c) Structures of p-Methylbenzaldehyde
OR
1

a) i) Gabriel Phthalimide reaction

1

3
12

ii) Stephen reduction
𝐻3𝑂+

RCN + SnCl2 + HCl  RCH=NH→

RCHO

b) It is given that the compound (with molecular formula C9H10O) forms 2, 4-DNP
derivative and reduces Tollen's reagent. Therefore, the given compound must be an
aldehyde.
Again, the compound undergoes cannizzaro reaction and on oxidation gives 1, 2benzenedicarboxylic acid. Therefore, the -CHO group is directly attached to a benzene
ring and this benzaldehyde is ortho-substituted. Hence, the compound is 2ethylbenzaldehyde.

*****
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AISSCE Chemistry Model Question Paper-2
SUBJECT: CHEMISTRY CLASS XII TIME: 3 hours

MAXIMUM MARKS: 70

General instructions:
1)
All questions are compulsory.
2)
Q NO.1 to 5 are very short answer questions and carry 1 mark each.
3)
Q NO.6 to 10are short answer questions and carry 2 marks each.
4)
Q NO.11 to 22 are also short answer questions and carry 3 marks each.
5)
Q NO.23 is value based question and carries 4 mark.
6)
Q NO.24 to26 are long answer questions and carry 5 marks each
7)
Use of log tables only if necessary is permitted. Calculators are not allowed.

Q.1
Q.2

Why is glass considered as a super cooled liquid?
Write the IUPAC name of

1
1

Q.3
Q.4

Give examples of homo polymer and copolymer .
Write IUPAC name of following complex:
[Zn(OH)4]2Sky appears blue in colour.Why?
a)What is the significance of leaching in the extraction of aluminium?
b)what is the role of depressant in froth flotation process.
a)How do you explain the amphoteric behaviour of amino acids?
b)What products are expected when lactose is hydrolysed?
OR

1
1

Q.5
Q.6
Q.7

Q.8

Q.9

Write reaction of glucose with nitric acid & acetic anhydride.`
The boiling point of benzene is 353.23 K. When 1.80 g of a non-volatile solute was dissolved in
90 g of benzene, the boiling point is raised to 354.11 K. Calculate the molar mass of the solute.
Kb for benzene is 2.53K kg mol–1.
Silver forms ccp lattice and X-ray studies of its crystals show that the edge length of its unit cell
is 408.6 pm. Calculate the density of silver (Atomic mass = 107.9 u).

1
2
2

2

2

Q.10 Discuss principle of Zone refining and column chromatography.
Q.11 Explain the following with an example :
a) Kolbe’s reaction
b) HVZ Reaction c)Williamsons synthesis
Q.12 a)An optically active compound having molecular formula C7H15Br reacts with aqueous KOH to
give a racemic mixture of products. Write the mechanism involved in the reaction
b) Give the chemical tests to distinguish between compounds in the following pair:
Chlorobenzene & Ethyl chloride

2
3

Q.13 If a current of 0.5 ampere flows through a metallic wire for 2 hours, then how many electrons
would flow through the wire?
14

3

3

Q.14 a) Write the names and structure of the monomers of the following polymers
(a) Nylon 6,6 (b)Bakellite (c) Dacron (d) Neoprene.
Q.15 Draw figure to show the splitting of d- orbitals in an octahedral crystal field
Q.16 Describe the preparation of potassium dichromate from iron chromite ore.
What is the effect of increasing pH on a solution of potassium dichromate?
Q.17 How can the following conversions be carried out?
(a) Benzene to 4- Bromonitrobenzene (b) Ethyl chloride to propanoic acid
(c ) Aniline to Phenylisocyanide
Q.18 State Raoult’s law. What is meant by positive and negative deviations from Raoults law and
how is the sign of Δmix H related to positive and negative deviations from Raoults law?

3

Q.19 Calculate e.m.f of the cell at 298K.
Cr Cr3+   Fe2+  Fe
0.1M
0.01M
Given: E Cr
= -0.75V, E Fe

3

3

3

3

= -0.45V

2

Cr

3
3

Fe

Q.20 What do you mean by the activity and selectivity of the catalysts? Give suitable examples

3

Q.21 How would you account for the following:
a)Of the d4 species, Cr2+ is strongly reducing while Mn(III) is strongly oxidizing
b)Cobalt(II) is stable in aqueous solution but in the presence of complexing reagents it is easily
oxidized.
c)Actinoid contraction is greater from element to element than lanthanoid contraction. Why?

3

OR
Explain giving reasons:
(a) The enthalpies of atomization of the transition metals are high
(b) Transition metals generally form coloured compounds
(c) Transition and their many compounds act as good catalysts
Q.22 Explain the following terms with suitable examples
(i) cationic detergents
(ii) anionic detergents and
(iii) non-ionic detergents.
Q.23 An old professor of Chemistry went to a medical store and asked for tablets of actyl salicylic
acid. There is no such medicine In our store , told the salesman. The professor insisted that ,
last month he got the medicine from the same store. The salesmen enquired his ailment. The
professor replied head ache. The salesman offered him the medicine based on the episode
mentioned answer the following questions:(a) Name the medicine the professor wanted
(b) What are the functional groups in the molecule of the medicine?
(c) Draw the structure of the molecule.
(d) Give the value possessed by the professor.
Q.24 The experimental data for decomposition of N2O5
[2N2O5 4NO2 + O2] in gas phase at 318 K is given below
t/s
0
400
800
1200 1600 2000
100x[N2O5] 1.63
1.36
1.14
0.93
0.78
0.64
mol/ltr
(a) Plot [N2O5] against t
(b) Find the half life period of the reaction
15

3

4

5
2400
0.53

2800
0.43

3200
0.35

(c) Draw a graph between log[N2O5] and t
(d) What is the rate law
(e) Calculate the rate constant
OR
a) In a first order reaction , the units of the rate constant do not depend upon the concentration
of the reactants? justify.
b) The half life for radioactive decay of 14 C is 5730 years. An archaeological artifact contained
wood that had only 80% of the 14 C found in living tree. Estimate the age of the sample.
Q.25

5

(v)

OR
An organic compound (A) (molecular formula C8H16O2) was hydrolysed with dilute sulphuric
acid to give a carboxylic acid (B) and an alcohol (C). Oxidation of (C) with chromic acid
produced (B). (C) on dehydration gives but-1-ene.Write equations for the reactions involved.
Q.26 Account for the following
(a) Why is ICl is more reactive than I2
(b) Why is ka2 is less than ka1 for H2SO4 ion water
(c) Why does O3 act as powerful oxidizing agent
(d) H2S is less acidic than H2Te why?
(e) Bond angle in PH4+ is higher than PH3 why?
OR
(a) How are XeO3 and XeOF4 prepared? Draw their structures.
(b) Does the hydrolysis of XeF6 lead to a redox reaction?
*****
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MODEL PAPER-2 ANSWER KEY & MARKING SCHEME
1. AIt has tendency to flow
2. 3 methyl cyclopentanone
3. Polythene,PVC or any other example for homopolymer & nylon ,dacron for co
polymer or any other example

1
1
½+½

4.
5.

Tetrahydroxozincate(II)
Sky appears blue in colour due to scattering of light by dust particles. This is known
as Tyandall effect.
it helps in removing the impurities.
It prevents the formation of froth with certain types of sulphides

1
1

a) Amino acids are said to be amphoteric because they have both a basic group (amine:
+
NH2/NH3 ) and an acid group (carboxylic acid).

1

6.
7.

b) One molecule of D-(+)-glucose and one molecule of D-(+)-galactose
OR
Reactions of glucose

1 each

½+½

1

1

8.

9.

Elevation in b.p=354.11 K- 353.23 K=0.88 K
W
1000
 Tb  K b  B 
MB
W A in grams
MB =2.53X1.8X1000/0.88X90

1

=58g/mol

1

Density of the unit cell =
Z=4, M= 107.9u , a= 408.6 x 10

Density in gm/c.c=

Z M

½

a  NA

-10

3

cm, NA= 6.022 X1023
4  107 .9
( 408 .6 X 10 10 ) 3  6.022 X 10 23

density of silver is 10.5g/cm3

½
1

10. Zone refining. This method is used for the metals which are required in very high 1+1
purity. This method is based upon the principle that the impurities are more soluble
17

in the melt than in the solid state of the metal.
Column chromatography: This is a solid-liquid technique in which the stationary phase
is a solid & mobile phase is a liquid. The principle of column chromatography is based on
differential adsorption of substance by the adsorbent.

11. a) Kolbe’s reaction

1+1+1

b) HVZ Reaction

c)Williamsons synthesis
CH3Cl +C2H5ONa  CH3OC2H5+NaCl
12.

13

2

Silver nitrate test given by alkyl halide.
Q=It= 0.5X 2X60X60=3600 C
3600C is equivalent to flow of electrons=6.022 X1023 X3600/96500

1
1
1
1

=2.246X1022 ELECTRONS

18

14.

Nylon 6,6

Dacron

nH2N(CH2)6NH2 (Hexamethylene diamine)

2

nHOOC-(CH2)4-COOH (Adipic Acid)

1

nHO-CH2-CH2-OH

Ethylene glycol

nHOOC-(C6H4)-COOH Terephthalic acid
Neoprene. CH2=C–CH=CH2
|
Cl
15.

16.

3

2 FeCr2O4 + 8 NaOH + 7/2 O2- 4Na2CrO4 +Fe2O3 + 4H2O
2Na2CrO4 + H2SO4  Na2Cr2O7 + Na2SO4 + H2O
Na2Cr2O7 + KCl  K2Cr2O7 + 2 NaCl
Chromate ions and dichromate ions exist in equilibrium in solution and are
interconvertible by altering the pH of the solution.
a) Benzene to 4- Bromonitrobenzene

1
1
1

1+1+1

17.



Br2-FeCl3

18.

19

Conc HNO conc H SO
32 4

b) Ethyl chloride to propanoic acid
C2H5Cl  KCN C2H5CN  H2O C2H5COOH
(c ) Aniline to Phenylisocyanide
C6 H5NH2 + CHCl3 + 3 KOH  C6 H5NC + 3 KCl + 3H2O
It states that for a solution of volatile liquids, the partial vapor pressure of each
component of the solution is directly proportional to the mole fraction present in
the solution.
Non ideal solutions show positive and negative deviation from Raoult’s law.
Δmix = -ve solution show negative deviation from Raoult’s law
Δmix = +ve solution show positive deviation from Raoult’s law

½
½
½

Cr  Cr3+ + 3 e- , Fe 2+ + 2e-  Fe
2Cr + 3 Fe 2+  2 Cr3+ + 3 Fe ie n=6
Ecelll= E Fe
- E Cr
= +0.30 V
2

2

,

3

Fe

Cr

1
19

E cell  E

𝐸𝑐𝑒𝑙𝑙


cell



0.0591
Cr 3

log
6
Fe 2







2

3

1

[0.1]2
0.0591
= +0.30 −
𝑙𝑜𝑔
[0.01]3 𝑒𝑒𝑒𝑒
6

½

Answer = +0.2606V
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Activity of catalyst. It is the ability of catalyst to accelerate chemical reaction, e.g.,
H2 and O2 in presence of platinum react to form water explosively.
Pt
2H2 + O2 
2H2O
Selectivity of catalyst. It is ability of catalyst to direct reaction to yield particular
products (excluding others)..
Ni
CO(g) + 3H2(g) 
CH4 + H2O
Cu / ZnO  Cr O
CO(g) + 2H2(g)    CH3OH
Cu
CO(g) + H2(g) 
HCHO

1

How would you account for the following:
a) Cr2+ is reducing as its configuration changes from d4 to d3, the latter having a halffilled t2g level. On the other hand, the change from Mn2+ to Mn3+ results in the halffilled (d5) configuration which has extra stability.
b) Cobalt (III) has greater tendency to form complex than Cobalt (II)Hence in the
presence of ligands Cobalt (II) changes to Cobalt (III) i.e. is easily oxidized.
c) Due to poor shielding by 5f electrons in actinoid as compared to that by 4f
electrons in the lanthanoids.
OR
a) The enthalpies of atomization of the transition metals are high because the atoms
in these elements are held together by strong metallic bonds.
b)Transition metals generally form coloured compounds because of presence of
unpaired electrons in d sub shell.
c)Transition and their many compounds act as good catalysts because of variable
oxidation-state they form intermediate compounds with reactants and provide a low
activation energy path for reaction.
Explain the following terms with suitable examples
(i) cationic detergents: These are sodium salts of sulphonated long chain alcohols or
hydrocarbons alkyl benzene sulphonate
(ii) anionic detergents and: Quaternary salts of amines with acetates e.g. Ctyl
trimethyl ammonium chloride
(iii) non-ionic detergents: Esters of high molecular mass formed by reactions
between poly ethylene glycol and stearic acid.
e.g. CH3(CH2)16COO(CH2CH2O)n
a) Aspirin
b) One carboxylic acid group and one ester group attached to a benzene ring.

3

2

21.

22

23

½
1
½

3

3

1
1

1
c)
d) Knwoledge,awareness, understanding of chemistry or any other value
20

1

24

5X1=5

a)
b) Time corresponding to the concentration, 1.630×102 / 2 molL−1=81.5molL−1
is the half life. From the graph , the half life obtained as 1450 s.

c)
d) Rate law of the reaction is

Rate = k[N2O5]

21

OR
a) Rate equation for the first order reaction is :
k=

2.303
a
log
t
ax

here a is initial concentration of the reactants & (a-x) is concentration afer time t.
since the units of a & (a-x) are to cancel out, therefore, units of rate constant (k) do
not depend upon the concentration of the reactants
1
0 .693 0.693
b)Decay constant k=
=
year 1
t1
5730

1

2

[ A] o
2.303
log
t
[ A]
2.303
100
k=
=1845 years
log
1
0.693 / 5730 year
80

k=

25

V) Benzoic acid C6H5COOH
OR
A is an organic compound with a molecular formula C8H16O2. This gives a
carboxylic acid (B) and an alcohol (C) on hydrolysis with dilute sulphuric acid. Thus,
compound A must be an ester.
Further, oxidation of alcohol (C) with chromic acid gives acid B. Thus, B and C must
contain equal number of carbon atoms.
A total of 8 carbon atoms are present in compound A, each of B and C contain 4
carbon atoms.
Again, alcohol C gives but-1-ene on dehydration. Therefore, C is of straight chain
and hence, it is butan-1-ol.
On oxidation, Butan-1-ol gives butanoic acid. Hence, acid B is butanoic acid.
Hence, the ester with molecular formula C8H16O2 is butylbutanoate.

22

1
1
1
1X5
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a) I−Cl bond is weaker than I−I bond , therefore ICl is more reactive.
b)
H2SO4 + H2O → H3O+ + HSO4- (Ka1 >10)
HSO4- + H2O → H3O+ + SO4-- (Ka2 = 1.2×10-2)
The larger value of Ka1 indicates H2SO4 is largely dissociated in to H3O+ and HSO4c)Ozone is strong oxidizing agent as it can liberate nascent oxygen very easily.
O3→ O + O2
d)Because H −Te bond is weaker then H −S bond.
e) In PH3 , due to presence of lone pair bond angle is reduced and PH4+ is having
normal tetrahedral bond angle.
OR

a)

Structures

b ) No,the products of hydrolysis are XeO3, XeOF4 and XeO2F2 where the oxidation
states of all the elements remain the same as it was in reacting state.
Complete hydrolysis

Partial hydrolysis

*****
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AISSCE Chemistry Model Question Paper 3
SUBJECT: CHEMISTRY CLASS XII TIME:3 hours
MAXIMUM MARKS: 70
General instructions:
1)
All questions are compulsory.
2)
Q NO.1 to 5 are very short answer questions and carry 1 mark each.
3)
Q NO.6 to 10are short answer questions and carry 2 marks each.
4)
Q NO.11 to 22 are also short answer questions and carry 3 marks each.
5)
Q NO.23 is value based question and carries 4 mark.
6)
Q NO.24 to26 are long answer questions and carry 5 marks each
7)
Use of log tables only if necessary is permitted. Calculators are not allowed.
Q.1
Q.2
Q.3
Q.4
Q.5
Q.6

What is Total no. of atoms per unit cell in fcc crystal structure?
Express the relation between the conductivity and molar conductivity of a solution?
Why is the froth floatation method selected for the concentration of sulphide ores?
Why is Bi(V) a stronger oxidant than Sb(V) ?
Write the structure of 2-Bromo-3-methylbut-2-en-1-ol.
State Kohlrausch law of independent migration of ions.Write an expression for the molar conductivity of
acetic acid at infinite dilution according to Kohlrausch law.
Give the principle involved in following process:
Q.7
(a) Mond’s Process
(b) Zone Refining
Complete the following chemical reactions:
Q.8
i) P4(s) +NaOH(aq) + H2O(l) 
ii) I- + H2O (l) +O3 (g) 
For the decomposition reactions the values of rate constant K at two different temperatures given
Q.9
below: K1 = 2.15 X 10 -8 L mol-1 s-1 at 650K
K2 = 2.39X 10 -7 L mole -1 s-1 at 700 K
Calculate the value of Ea for this reaction (R = 8.314 JK-1 mol-1)
Q.10 Give explanation in support of the following observations:
a) Sulphuric acid has low volatility.
b) Oxoanions of a metal show higher oxidation state.
OR
Account for the following:
a) Oxidizing power in the series VO2+ < Cr2O7 2- <MnO4b) In the first transition series only Cu has positive electrode potential.

1
1
1
1
1
2

Q.11 a) Calculate the charge in coulombs required for the oxidation of 2 mole of water to oxygen?
(Given 1F = 96500 C/mol-1)
b) Zn/AgI oxide cell is used in hearing aids and electric watches where following reactions occur:
Zn(s)  Zn2+ (aq) +2eE0 (Zn2+(aq)/ Zn = -0.76V
Ag2S+H2O +2e  2Ag+2OH
E0(Ag+1 /Ag) = 0.344V
Calculate the i) Standard potential of the cell ii) standard Gibb’s energy.
Give
reasons for the following observations:
Q.12
a) Colloids stabilize due to Brownian movement.
b) Cottrell’s smoke precipitator is fitted at the mouth of chimney used in factories.
c) Colloidal gold is used for intramuscular injection.
a)
Write
the Zwitter ion structure of glycine.
Q.13
b) What is meant by inversion of sugar?
c) Name the vitamin in each case whose deficiency causes:
i) Night blindness ii) Poor coagulation of blood.

3
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2
2

2

2

3

3

Q.14

Write chemical reaction for the following reactions:
(i) a) Oxidation of oxalate ion by MnO4 - in acidic medium.
b) Disproportionate of manganese (VI) in acidic medium.
(ii) What is the effect of increasing pH on dichromate ion with the help of structures.

3

Q.15 Give plausible reason for each of the following:
a) p-nitrophenol is more acidic than p-methoxyphenol.
b) Alcohols are easily protonated in comparison to phenols
c) The relative ease of dehydration of alcohols is 30 > 20 > 10

3

Q.16 a) Give one reaction of D-glucose which cannot be explained by its open chain structure.
b) Give one example each for the essential and non-essential amino acids .
c) Differentiate between keratin and insulin.

3

Q.17

a) (i) Identify aliphatic biodegradable polyester which is used in packaging and orthopaedic devices.
(ii) Write its full form ( name )
(iii) Give the structure of monomers from which it is formed.
b) Arrange the following in order of their increasing strength
PVC, Nylon 66, vulcanized rubber.

3

Q.18 (i) Justify why : Sleeping pills are recommended to patients suffering from sleeplessness but it is not
advisable to take them without consulting the doctor.
(ii) Asprin belongs to which class of drugs?
(iii) Give constituents of Dettol.

3

Q.19

Give chemical test to distinguish between :
i)
Isopropyl alcohol and n-propylalcohol.
ii)
Phenol and ethyl alcohol
iii)
Methyl ethanoate and ethyl ethanoate.
(a)
Give
the
one major difference between lyophillic and lyophobic colloids.
Q.20
(b) Explain following terms:
(i) Sky appears blue in colour.
(ii) A freshly formed precipitate of ferric hydroxide can be converted to a colloidal sol by shaking it
with a small quantity of ferric chloride.
Q.21 In a hydrolysis reaction, 5 grams ethyl acetate is hydrolyzed in the presence of dilute HCl in 300
minutes. If the reaction is first order and initial concentration of ethyl acetate is 22 gram/litre. Calculate
the rate constant of the reaction.
Q.22 (a) Write the IUPAC name for [Co(en)3]2(SO4)3
(b) How many geometrical isomers are possible in the coordination entity [Co (NH3)3(NO3)3]?
(c) Give the number of unpaired electrons in [Ni(CN)4]-2. (Atomic no of Ni = 27)
OR
Predict hybridization, shape, magnetic properties of hexachloridochromate(III) ion on the basis of VBT.

3

Q.23 Mohan heard a lot of noise and weeping in nearby jhuggis . He took courage and went to inquire what
had happened. He found that some people have taken spurious alcohol containing methanol and were
crying with pain and were complaining of loss of eyesight. He immediately hired an auto rickshaw and
packed it with 4 persons who have consumed spurious alcohol.
a. How does methanol in drinking alcohol cause problem?
b. What treatment might the doctors have undertaken to save the patients?
c. What message would you give to the person who consumed spurious alcohol?
d. What values had Mohan showed in this incident?

4
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3

3
3

Q.24

a)Methanol is a crystalline substance with peppermint taste. A 6.2% solution of methanol in
cyclohexane freezes at -1.95 0C.Determine the formula mass of methanol. The freezing point and molal
depression constant of cyclohexane are 6.5 0C and 20.2 K kg mol-1 respectively.

b) State Henry’s law and mention its two applications.
c) Which of the following has higher boiling point and why? 0.1 M NaCl or 0.1 M Glucose.
OR
a)Define azeotropes and explain briefly minimum boiling point azeotropes by taking suitable examples.
b) The vapour pressure of pure liquid A and B are 450mm and 7oo mm of Hg respectively at 50 K.
Calculate the composition of liquid mixture if total vapor pressure is 600mm of Hg .Also find the
composition of the mixture in vapour phase.
Q.25 (a) Account for the following:
(i) Nitrogen gas is inert at room temp.
(ii) F2 is better oxidizing agent than Cl2. Why?
(iii) In aqueous solution HI is stronger acid than HCl.
(iv) Noble gases have low boiling point.
(b) Draw the structure of XeO3
OR
(a) Write balanced equations for the following:
(i) Hydrolysis of Calcium Nitride.
(ii) The reaction of Cl2 with hot and concentrated NaOH.
(iii) The reaction of platinum with aqua-regia
(b) Write the chemical equations involved in Brown ring test for nitrate ion.
Q.26 (i) How will you bring about the following conversions
a) Propanone to prop-1-ene
b) Benzoic acid to benzaldehyde
c) Ethanal to 3-Hydroxybutanal
(ii) Complete the following reactions:a)

____________________
b)

____________
OR
(a) An organic compound with the molecular formula C9H10O forms 2,4-DNP derivative, reduces Tollens’
reagent and undergoes Cannizzaro’s reaction. On vigorous oxidation, it gives 1,2-benzenedicarboxylic
acid. Identify the compound and give the chemical reactions involved.
(b) Predict the products formed when cyclohexanecarbaldehyde reacts with following reagents.
(i) PhMgBr and then H3O+
(ii) Zinc amalgam and dilute hydrochloric acid

*****
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MODEL PAPER 3 ANSWER KEY & MARKING SCHEME
A.1

There are 4 atoms per unit cell in fcc crystal structure.

A.2
A.3

1
Molar conductivity m= /c ,  is conductivity,c is the concentration in mol L .
Because sulphide ore particles are preferentially wetted by the oil and gaunge particles by 1
water. Thus, the sulphide ore particles become lighter and come to the froath leaving
behind impurities in water.
Due to inert pair effect Bi3+ is more stable so easily reduces from Bi+5 to Bi+3
1
Bi 5+ + 2 e  Bi 3+
Structure of 2-Bromo-3-methylbut-2ene-1-ol.
1
CH3 - C(CH3) = C(Br)-CH2-OH
Kohlrausch’s Law or law of independent migration of ions : According to this law, molar
conductivity of an electrolyte, at infinite dilution can be expressed as the sum of
1
contributions from its individual ions.
Expression for the molar conductivity of acetic acid:
1
 CH 3 COOH   CH COO   H

A.4
A.5
A.6

1
-1





3

A.7

Mond’s Process: This method on the fact that certain metal are converted to their volatile
compounds while the impurities are not affected during compound formation.
Ni + 4CO → Ni(CO)4 → Ni + 4CO

Zone refining: This method is used for the metals which are required in very high purity.
This method is based upon the principle that the impurities are more soluble in the melt
than in the solid state of the metal.
A.8 P4+ 3NaOH+ 3H2O  3NaH2PO2 +PH3(g)
2I- + H2O(l) +O3  I2(g) +O2(g) + 2OHA.9 log K2/K1 = Ea/2.303R [ T2-T1/T1T2]
Given : K1 = 2.15 × 10 -8, K2 = 2.39X 10 -7 , T1 =650K , T2 = 700K
R= 8.314 JK-1 mol-1
Ea = [2.303 ×8.314 × log(2.39 × 10 -7/2.15× 10 -8) X\× 650×700] /50
Ea = 182.16 KJmol-1
A.10 a) Because of hydrogen bonding.
b) Due to high electronegativity and multiple bond formation with metal & oxygen.
OR
a) This is due to the increasing stability of the lower species to which they are reduced.
b) Cu has high ionization enthalpy for transforming Cu(s) to Cu 2+ (aq) and this is not
balanced by its hydration enthalpy.
2H2O  4H+ +O2 +4eA.11
2mol
4mol or 4F
Therefore , charge (Q) required for converting 2 moles of H2O to Oxygen =4F= 4 
96500C mol-1= 386000C mol-1
a) Zn(s)  Zn2+ )aq) +2eb) Ag2O +H2O +2e-  2Ag +2OHZn(s) +Ag2O +H2O  Zn2+ (aq) + 2Ag + 2OH-.
i)
ii)

E0 cell = E0Cathode - E0 anode= 0.344-(.76V) = 1.104V
∆G0 = -nFE0Cell = -2965001.104 = -2.13 105 Jmol-1
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1

1

1
1
½
½
1
1
1

1

1
1

A.12 a) Brownian movement is random motion of the colloidal participles in a colloidal
solution. It counters the force of gravity on the colloidal particles and hence helps in
providing stability to colloidal solutions by not allowing them to settle down.
b) The precipitators contains plates having a charge opposite to ath carried by smoke
particles which lose their charge and get precipitated and smoke is thus , free from carbon
and dust particles after passing through chimney.
c) Because colloidal gold has greater surface area and easily get assimilated with the
colloidal blood.
A.13 a) H-CH(NH2) –COOH  HCH(NH3+)-COO- (Zwitter ion).
b) The specific rotation of sugar from dextro-roation to laevo-rotation is called inversion
of sugar.The change of specific rotation of sugar from dextro-rotation to laevo rotation is
called laevorotation is called invert sugar.
c) i)Vitamin A ii) vitamin K .
A.14 (i) a) 5C2O42- + 2MnO4- + 16H+  2Mn2+ 8H2O +10CO2
b) 3MnO42- + 4H+  2MnO42- + MnO2 + 2H2O.
(ii)

O

Cr

1
1
½+ ½
1
1

O
Cr

Cr

O
O

O

O

1

½+ ½

O
O

1

2-

2-

O

1

pH < 7

O
O

pH > 7

A.15 a) Due to strong –R and –I effect of –NO2 group , electron density in the -OH bond
decreases thus it release H+ easily to form more stable conjugate base (p-nitrophenoxide
ion).
b) In alcohols, lone pair of electrons on the oxygen is available for proton due to the
absence to resonance while in phenol lone pair of electrons at oxygen atom are not
available for donation due to resonance.
c) Due to order of stability of carbocations 30> 20 >10…
Tertiary alcohols form more substituted alkenes.

1

a) Despite of having the presence of aldehyde group , glucose does not give 2, 4 DNP test
A.16 / Schiff test , does not form the adduct with NaHSO3.
b) Essential amino acids – valine
Non-Essential amino acids: glycine.
c)Keratin is a fibrous protein whereas insulin is a globular protein.
A.17
a) (i) PHBV
(ii) 3-Hydroxy butanoic acid and 3- Hydroxy pentanoic acid.
(iii) PHBV

1

1

1

½+ ½
1
½
½

1

A.18

b) vulcanized Rubber < PVC < Nylon 6,6
(i) Because most of the drugs act as poison in high doses and may lead to death.
(ii) Analgesic as well as antipyretic.
(iii)Composition of dettol : Chloroxylenol and terpineol.
28

1
1
1
1

A.19

i) Isopropyl alcohol and n-propyl alcohols:
On adding NaOH/I2 and NaOI and heating isopropyl alcohol forms yellow ppt. of
iodoform (CHI3) Whereas n-propyl alcohol does not.
ii)Phenol and alcohol :
On adding neutral FeCl3 solution, phenol red- violet complex whereas alcohol does not.
iii)Methyl ethanoate and ethyl ethanoate: On hydrolysis , ethylethanoate gives ethanol
which on heating with NaOI gives yellow ppt of CHI3 whereas methyl ethanoate on
hydrolysis gives negative test.
A.20 a) lyophilic colloids: they have strong forces of attraction between the dispersed phase
and dispersion medium. lyophobic colloids: weak force
b) (i) dust particles in the air scatter blue light.
(ii) it breaks down into smaller particles of the size of colloid.
A.21 a=22 initial concentration
a-x=(22-5)=17final concentration
t= 300min
K= 2.303/t log a/a-x
=2.303/300 log 22/17
=7.6  10-3 log 1.29
=7.6  10-3 0.11
=8.36  10-4min-1
A.22

1
1

1
1
1
1
1
1

1

(i) Tris(ethan-1,2-diamine)cobalt(III) sulphate
(ii) 2 (fac and mer)
(iii) dsp2 – square planar
OR

1
1
1

d2sp3 apply VBT then answer, Octahedral , paramagnetic because of 3 unpaired electrons.

1

1

Magnetic moment = 3.9 BM
(a)Methyl alcohol is easily oxidized to formaldehyde and then to formic acid. Which
may cause blindness and death
(b) Doctors given an intra venous infusion of diluted ethanol. The enzyme responsible for
oxidation of HCHO to acid is swamped allowing time for kidneys to excrete methanol
( c) People should be educated not to drink cheap alcohol from unauthorized sources. It is
not worth saving money when the life get endangered. If at all one has to drink, the stuff
must be purchased from an authorized source.
(d) Mohan applied knowledge of chemistry, showed humanitarian behavior.
A.24
Let the mass of the solution= 100g
WA = 100-6.2 = 93.8g WB = 6.2 g
∆Tf = 6.5-(-1.95) = 8.450C = 8.45 K
∆Tf = Kf m = Kf WB/MB 1000g/WA

A.23

29

1
1
1

1
1

1

1
8.45 K=20.2KKg mol-1  6.2 g 1000 /93.8g  MB
MB= 158 gmol-1
1
b) Henry’s law: This law states that the solubility of gas in a liquid is directly
proportional to the pressure of the gas. Application:
½+ ½
1) Solubility of CO2 is increased at high pressure.
2) Mixture of He and O2 are used by deep sea divers because He is less soluble than
nitrogen.
1
c) 0.1 M NaCl has higher boiling point than 0.1 M. Glucose because 0.1 M NaCl
dissociates in solution and furnishes greater number of particles per unit volume while
glucose does not dissociate.
OR
1
(a) Azeotropes is a liquid mixture which boils at constant temperature without
undergoing any change in composition.
Example A mixure of 95% ethanol and 5% water by mass forms minimum
1
boiling azeotropes i.e. it boils at a temperature lower than both components , as it
shows positive deviation from ideal behavior.
1

b) P0A = 450mmHg , P0 B =700mmHg
PT = P0A XA + P0 B XB
600= 450(XA + 700 (1-XA)
On solving , we get XA= 0.4 , XB = 0.6
In vapor phase
PA = 0.4  450mmHg= 180mmHg
PB = 0.6 700mmHg = 420mmHg
XA= 180mm/600mm = 0.3
XB = 1-XA = 1-0.3 = 0.7
A.25 (a) Due to smaller size nitrogen can form pπ-pπ bond.
(b) Due to low bond dissociation enthalpy and high hydration enthalpy.
(c) Bond dissociation enthalpy of HI is smaller than HCl due to large size of iodine.
(d) Due to weak Vanderwaal force of attraction in noble gases.
(e)

1

1

1
1
1
1
1

OR
(a)
(i) Ca3N2 + 6H2O  3Ca(OH)2 + 2NH3
(ii) Cl2 + NaOH (hot & conc.) → NaCl + NaClO3 + H2O
(iii)
Hexachloridoplatinate(IV)ion

1
1
1

1
1
30

(b)

A.26

[𝐻]

𝐻3𝑃𝑂4

(i) a) CH3COCH3 → CH3CH(OH)CH3 →
b)
𝑃𝐶𝑙5

→

CH3CH=CH2

𝑅𝑜𝑠𝑒𝑛𝑚𝑢𝑛𝑑 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛

1

1

→

𝑁𝑎𝑂𝐻

c) CH3CHO + CH3CHO →

CH3CH(OH)CH2CHO

(ii) a)

1

1

1
b)

OR
a) The given compound with the molecular formula C9H10O forms 2,4-DNP derivative,
reduces Tollens’ reagent must be an aldehyde. As it undergoes Cannizzaro’s reaction
means that –CHO group is directly linked to benzene ring.
On vigorous oxidation, it gives 1,2-benzenedicarboxylic acid means that it is ortho
substituted benzaldehyde ie o-ethyl benzaldehyde.
1
1
1

1
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d) i)

1

ii)

*****
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AISSCE Chemistry Model Question Paper 4
SUBJECT: CHEMISTRY CLASS XII

TIME: 3hours

MAXIMUM MARKS: 70

General instructions:
1)
All questions are compulsory.
2)
Q NO.1 to 5 are very short answer questions and carry 1 mark each.
3)
Q NO.6 to 10are short answer questions and carry 2 marks each.
4)
Q NO.11 to 22 are also short answer questions and carry 3 marks each.
5)
Q NO.23 is value based question and carries 4 mark.
6)
Q NO.24 to26 are long answer questions and carry 5 marks each
7)
Use of log tables only if necessary is permitted. Calculators are not allowed.
Q.1
Q.2

1

Most of the transition elements are paramagnetic. Give reason.
Which of the following will undergo SN2 reaction faster and why?
Br
and
I

1

Q.3

Show that alcohols act both as nucleophile as well as electrophile.

1

Q.4

Write the IUPAC name of the following
CH3-C≡C-CH=CH-COOH
Diazonium salts of aromatic amines are more stable than those of aliphatic amines. Why?

1

Q.5

2

Q.7

a. A and B liquids on mixing produced a warm solution. Which type of deviation is shown by
them and why?
b.What may be the value of van’t Hoff factor if only 50% of solute A+B- is dissociated?
Give two differences between molecularity and order of a reaction.

Q.8

Give one method for the preparation of - a. Sulphur sol

2

Q.6

Q.9

Q.10
Q.11

Q.12
Q.13

b. As2S3 sol

OR
Define each of the following - a. Electrophoresis
b. Selectivity of a catalyst
Draw and name the structure of following species –
a. H3PO2
b. H2SO5
Predict the number of unpaired electrons and state of hybridisation in the square planar
[Pt(CN)4]2− ion.
a. Which type of ionic substances show schottky defect in solids?
b.Which stoichiometric defect in crystals increases the density of a solid?
c.What type of defects can arise when a solid is heated?
Calculate the amount of sodium chloride which must be added to 1kg of water so that the freezing
point of water is depressed by 3K. [Given Kf of water = 1.86 Kkg/mol]
Rate = k[PH3] is the rate equation of the following reaction 4PH3(g) →
P4(g) + 6H2(g)
The t ½ of PH3 is 37.9 s at 120°C.
a.How much time is required for ¾ th of PH3 to decompose?
b.What fraction of the original sample of PH3 remains behind after 1 minute?
OR
a. In some cases it is found that a large number of colloiding molecules have energy more than
threshold energy but yet the reaction is slow. Why?
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2

2
2
3
3
3

Q.14

Q.15
Q.16

Q.17

Q.18

Q.19
Q.20

Q.21
Q.22

Q.23

Q.24

Q.25

b.Show that the time required for 99% completion is twice the time required for the completion of
90% reaction.
Explain the following observations –
a.Bleeding stops by rubbing moist alum.
b.Smoke is passed through Cottrell smoke precipitator before releasing in air.
c.Coagulation takes place when sodium chloride solution is added to the colloidal solution of
ferric hydroxide.
State the principle involved in each of the following –
a.Zone refining b.Liquation method c.Vapour phase refining
Account for the following –
a.Phenol is stronger acid than an alcohol.
b.Preparation of ether by acid dehydration of secondary and tertiary alcohols is not a suitable
method.
c.Propanal has higher boiling point than butane.
Illustrate the following reactions giving a chemical equation in each case a.Hoffmann’s bromamide reaction
b.Cannizaro’s reaction
c.Carbylamines reaction
a.What do you mean by invert sugar?
b.What happens when D-glucose is treated with the following reagent –
i. HI
ii. Bromine water
Write the structural formula and name for the monomer of following polymers –
a. Buna – S b. Dacron c. Neoprene
Assign reasons for the following:
a.The enthalpies of atomisation of transition elements are high.
b.The transition metals and many of their compounds act as good catalysts.
c.Scandium (Z = 21) does not exhibit variable oxidation states and yet it is regarded as a
transition element.
[Fe (H2O)6]3+ is strongly paramagnetic whereas [Fe(CN)6]3− is weakly paramagnetic. Explain.
Give reasons:
a.Halo alkanes easily dissolve in organic solvents.
b.Halogen compounds used in industries as solvent are alkyl chlorides and not bromides.
c.Haloalkanes are more reactive than haloarenes towards nucleophiles.
Natural sweeteners eg. Sucrose add to calorie intake and therefore cannot be used by diabetic
patients. Such people use saccharin, alitame, aspartame and sucralose as artificial sweetener.
These are boon to people who want to control the calorie intake.
a.What is the advantage of using saccharine?
b.Why is the use of aspartame limited to cold foods and soft drinks?
c.What is the drawback of alitame?
d.What are the values possessed by people taking less sugar?
a. Predict the products of electrolysis of a dilute solution of H2SO4 with platinum electrodes.
b. The conductivity of 0.001028 mol/L acetic acid is 4.95 X 10-5 S/cm. calculate its dissociation
constant if λ°m for acetic acid is 390.5 Scm2/mol.
c. How much electricity (in faraday ) is required to produce 50g of aluminium from molten
Al2O3.
OR
a. Write the cathode and anode reactions of fuel cells.
b. Calculate the emf of the cell - Cr|Cr3+(0.1M)||Fe2+(0.01M)|Fe.
Given that E°Cr3+/Cr = -0.75V and E°Fe2+/Fe = -0.45V.
a. Complete the following chemical equations –
i.6NaOH(aq) + 3Cl2(g) 
ii. XeF6(s)
+ H2O(l)
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3

3
3

3

3
3
3

3
3

4

5

5

b.How would you account for the following –
i.The value of electron gain enthalpy with negative sign for sulphur is higher than that of oxygen.
ii.NF3 is an exothermic compound but NCl3 is endothermic compound.
iii.ClF3 molecule has a T-shaped structure and not a triangular planar one.
.

Q.26

OR
a. Account for the following –
i. The acidic strength decreases in the order HCl>H2S>PH3.
ii. Tendency to form pent halides decreases down the group in group 15.
b. Complete the following chemical equations –
i.
P4 + 10 SO2Cl2

ii.
2XeF2 + 2H2O 
iii.
I2 + 10HNO3(conc.) 
a. Predict the products of the following reactions –
i. C6H5CHO +

𝑂𝐻−,293 𝐾

C6H5COCH3 →
𝐾𝑀𝑛𝑂4 ,ℎ𝑒𝑎𝑡

ii. C6H5CH2CH3 →
b.How are the following conversions carried out i. Ethanol to But-2-enal
ii. Propanone to propene
iii. Benzoic acid to m-Nitrobenzyl alcohol
OR
a.Give chemical test to distinguish between the following pair of compounds –
i.Ethanal and propanal
ii.Phenol and benzoic acid
b.An organic compound ‘A’ molecular formula C8H16O2 was hydrolysed with dil. H2SO4 to give
a carboxylic acid ‘B’ and an alcohol ‘C’. Oxidation of ‘C’ with chromic acid also produced ‘B’.
On dehydration ‘C’ gives but-1-ene. Write the equations for the reactions involved.

*****
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MODEL PAPER 4 ANSWER KEY & MARKING SCHEME
A.1
A.2
A.3
A.4
A.5
A.6
A.7

A.8

Para magnetism in transition elements arises due to presence of one or
more unpaired electrons in atomic orbitals.
Ethyl iodide (II structure) as iodide is better leaving group.
B- + H-O-R → BH + -O-R (For Electrophile)
R-O-H + -C+- → R-O-C- + H+ ( For nucleophile)
Hex – 2 – en – 4 – ynoic acid
Resonance stabilisation takes place in diazonium salts of aromatic amines.
a. Negative deviation since ∆H = -ve
b. i = 1.5
Molecularity – i. Not having fractional or zero value.
ii. determined theoretically
Order – i. Have fractional or zero value.
ii. determined experimentally
Sulphur – SO2 + 2H2S → 2H2O + 3S (or any other correct answer)
As2S3 – As2O3 + 3H2S → As2S3 + 3H2O
OR
a. Movement of colloidal particles towards positive or negative
electrode in the presence of electric field.
b. Ability of a catalyst to direct a reaction to yield particular product.

A.9

A.10

A.11
A.12

A.13

In this complex, Pt is in the +2 state. Undergoes dsp2 hybridization and
Number of unpaired electrons is 2.
a. Ionic solids in which size of cation is almost equal to the size of anion.
b. Interstitial defects.
c. Vacancy defect or Schottky defect.
∆Tf = i KfWB1000/MBWA
3 = 21.86WB1000/58.51000
WB = 47.17g
k =0.693/t ½ =0.693/37.9= 0.0183 s-1
t ¾ = 2.303/k log Ro/R
=2.303/0.0183 log RO/ RO/4
= 2.303log4/0.0183 = 75.767 s
k = 2.303/t log [R]O/[R]
log 1/R= 0.0183X60/2.303=0.4768
1/R= antilog 0.4768 = 2.997  R = 1/2.997 = 0.3337 or 33.37%
OR
a. Not proper orientation of molecules
b. Order of reaction = first
Let Initial amount = 100 g
Amount in % after 90 % completion = 100 - 90 = 10%
Amount in g [R]= 10% of 100g = 10g
Amount in % after 99 % completion = 100 - 99 = 1%
Amount in g [R]= 1% of 100g = 1g
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1
1
½

+

1
1
1

+ 1

1 +

½

1

1

+ 1

1

+

1

1

+

1

1 + 1 + 1

1
1
1
1

1
1

+

1

+

Use the formula of first order reaction

A.14

A.15

A.16

A.17

We observe that t2 = 2t1
Hence, for a first order reaction, time required for 99% completion
is twice the time required for the completion of 90% of reaction
a. Moist alum coagulate the albumin present in the blood and hence forms
blood clot so as to stop bleeding
b. Charged carbon particles present in smoke get attracted towards oppositely
charged plate of cottrell’s smoke precipitator and hence gets precipitated.
c. Ferric hydroxide is positively charged sol and is coagulated by Cl- present
in NaCl.
a. Impurities are more soluble in melt as compared to solid metal.
b. Ore and impurities having different melting point are heated on the top of
sloping furnace. The one having lower melting point melts and flows down.
c. Impure metal is converted to some volatile compound which is then
decomposed to form pure metal.
a. Phenoxide ion is more stable due to resonance than ethoxide ion.
b. 2° and 3° alcohols on dehydration lead to the formation of alkene and not
ether due to the greater stability of 2° and 3° carbocation.
c. Alcohols can form hydrogen bonding whereas hydrocarbons do not.
a. CH3-CO-NH2 + Br2 + 4KOH  CH3NH2 + K2CO3 + 2KBr + 2H2O

2
1 + 1

1 +

1

+

+ 1

1 +

1 + 1

1 + 1 + 1

𝑑𝑖𝑙 𝑁𝑎𝑂𝐻

A.18

b. 2HCHO →
HCOONa + CH3OH
oxidation and reduction of aldehyde takes place
c.RNH2 + CHCl3 + 3KOH  RNC + 3KCl + 3H2O
Offensive smell of isocyanide is observed.
a. Sucrose which is dextrorotatory, on hydrolysis produces a mixture of
glucose and fructose which then becomes laevorotatory.
b. i.

1

1
ii.
1

A.19

a. 1,3-Butadiene and styrene CH2=CH-CH=CH2 and C6H5-CH=CH2
b. Ethylene glycol and terephthalic acid
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1

(½ + ½ ) x 3

A.20

A.21

A.22

A.23

A.24

HO-CH2-CH2-OH and HO-CO-C6H4-CO-OH
c.Chloroprene CH2 =C(Cl)-CH=CH2
a. This is because transition metals have strong metallic bonds as they have a 1 + 1 + 1
large number of unpaired electrons.
b. The catalytic activity of transition metals is attributed to the following
reasons:
(i) Because of their variable oxidation states transition metals form unstable
intermediate compounds.
(ii) In some cases, the transition metal provides a suitable large surface area
with free valencies on which reactants are adsorbed.
c.This is because scandium has partially filled d orbitals in the ground state
(3d1 4s 2).
*In both the complexes,Fe exists in the +3 oxidation state i.e.,in d5
1 + 1 + 1
configuration.
*Since CN− is a strong field ligand, it causes the pairing of unpaired electrons.
Therefore, there is only one unpaired electron left in the d-orbital.
*On the other hand, H2O is a weak field ligand. Therefore, it cannot cause the
pairing of electrons. This means that the number of unpaired electrons is 5.

a. Because of Vanderwaal’s forces between haloalkanes and solvents.
b. Alkyl chlorides are more stable.
c. In haloalkanes R-X single bond needs less bond dissociation energy
whereas in haloarenes C=X double bond character is present due to resonance
so has more bond dissociation energy
a. It is 550 times as sweet as sugar. It is completely inert and harmless
because it is excreted from the body unchanged.
b. It is stable only at low temperature and unstable at cooking temperature.
c. The sweetness of alitame cannot be controlled.
d. Health conscious, having scientific knowledge
a. Cathode – H2 , anode – O2
b. Correct calculation of λm = 48.15 Scm2/mol, α = 0.123 and Ka = 1.78 X 10-

1 + 1 + 1

1+ 1 + 1

1 + ( ½ + ½ + 1)
+ 2

5

A.25

c. Al3+ + 3e-  Al(s)
eq wt = 27/3 = 9 and Z = 9/96500
Q = m/Z = 50  96500/ 9 and Q (in Faraday) = 50 X 96500 / 9 X 96500
= 5.56 F
OR
a. Cathode – O2 + 2H2O + 4e-  4OHAnode – H2 + 2OH-  2H2O + 2eb. Ecell = E°cell – 0.0591/6 log [Cr3+]2/[Fe2+]3 = (E°Fe2+/Fe - E°Cr3+/Cr) –
0.0591/6 log (0.10)2/(0.01)3 = 0.30 – 0.0591X4/6 = 0.2606 V
a. i. 5NaCl + NaClO3 + 2H2O
ii. XeO3 + 6HF
b.i. More inter electronic repulsion between valence electrons of oxygen.
ii. NF3 is exothermic due to stronger N-F bond than N-Cl so energy is
released in its formation.
iii. Due to presence of two lone pairs of electrons and sp3d hybridisation.
OR
a.i. Bond dissociation enthalpy of HCl is lower than H2S which is lower than
PH3 which is due to greater polarity in HCl than H2S and H2S has more
38

(1 + 1)
( 1 + 1 + 1)

2 + 3

A.26

polarity than PH3.
ii. Due to inert pair effect heavier elements are more stable in lower
oxidation state.
b.i. 4PCl5 + 10SO2
ii. 2Xe + 2HF + O2
iii. 2HIO3 + 10NO2
i. C6H5-CH=CH-CO-C6H5
ii. C6H5COOH + CO2 + H2O
𝑂𝐻 −

a. i. 2CH3-CHO →

𝐻 +∆

CH3CH(OH)CH2CHO →

𝐿𝑖𝐴𝑙𝐻4

ii. CH3-CO-CH3 →

CH3CH=CHCHO

𝑐𝑜𝑛𝑐 𝐻2 𝑆𝑂4 ∆

CH3CH(OH)CH3 →

CH3CH=CH2

iii.

Or
a. i. Iodoorm test ( add I2 + NaOH) - Yellow ppt for ethanal whereas no
formation of yellow ppt for propanal
ii. NaHCO3 test ( add NaHCO3) – Brisk effervescence for benzoic acid
b.CH3-CH2-CH2-COO-CH2-CH2-CH2-CH3 (A)

𝑐𝑜𝑛𝑐 𝐻2 𝑆𝑂4

+ H2O →

CH3CH2CH2COOH (B) + CH3-CH2-CH2-CH2-OH (C)
𝐶𝑟𝑂3

CH3-CH2-CH2-CH2-OH (C) →

CH3-CH2-CH2-COOH (B)

𝑐𝑜𝑛𝑐 𝐻2 𝑆𝑂4 ∆

CH3-CH2-CH2-CH2-OH (C) →

CH3-CH2-CH=CH2 + H2O

*****
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AISSCE Chemistry Model Question Paper 5
SUBJECT: CHEMISTRY CLASS XII TIME: 3 hours

MAXIMUM MARKS: 70

General instructions:
1)
All questions are compulsory.
2)
Q NO.1 to 5 are very short answer questions and carry 1 mark each.
3)
Q NO.6 to 10are short answer questions and carry 2 marks each.
4)
Q NO.11 to 22 are also short answer questions and carry 3 marks each.
5)
Q NO.23 is value based question and carries 4 mark.
6)
Q NO.24 to26 are long answer questions and carry 5 marks each
7)
Use of log tables only if necessary is permitted. Calculators are not allowed.
Q.1
Q.2
Q.3
Q.4
Q.5
Q.6

Q.7
Q.8
Q.9

Q.10

Q.11

Q.12

Q.13
Q.14

Q.15

Define molarity of a solution.
Define racemization
Calculate the total number of atoms in a BCC and FCC unit cell.
On increasing temperature, activation energy of a reaction decreases, why?
Gases with high critical temperature are readily adsorbed . Why?
Do the following conversions:
(i)
Methyl bromide to acetone.
(ii)
Benzyl chloride to 2-phenyl acetic acid.
Why is red phosphorous less reactive than white phosphorus.Give two reasons.
What are lyophilic and lyophobic colloids ?Which of these sols can be easily coagulated on the
addition of small amounts of electrolytes?
(i) Give one example each for essential and non essential amino acids.
(ii) Give one reaction of D Glucose which can not be explained by its open chain structure.

1
1
1

Rate constant K for first order reaction has been found to be 2.54 x 10-3sec-1. Calculate its
three-fourth life.
OR
The half –life of radio-isotope bromine –82 in 36 hrs . calculate fraction of a sample of
bromine that remains after one day?
Silver metal crystallises with a face centred cubic lattice. The length of unit cell is found to be
4.077x10 -8cm. Calculate atomic radius and density of silver.
(atomic mass of Ag = 108u, NA = 6.02 x1023mol-1)
Write balanced chemical equations for the following reactions.
(i)
XeF6 undergoes hydrolysis.
(ii)
Phosphorus is treated with concentrated nitric acid.
(iii)
Orthophosphorous acid is heated.

2

1
2

2
2
2

3

3

The decomposition of NH3 on platinum surface is zero order reaction. What are the rates of 3
production of N2 and H2 if K = 2.5 ×10-4mol-1LS-1.
(i)
Write the IUPAC name of the Co-ordination compound [Cr(H2O)4 Cl2] Cl
3
(ii)
What type of isomerism is exhibited by the complex [Co(en)3]3+
(iii)
Why [NiCl4]2-is paramagnetic but [Ni(CO)4] is diamagnetic?
Write the equations involved in the following reactions
(i)
Williamson’s synthesis
(ii)
RiemerTiemann’s reaction
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3

Q.16

(a)

Give reasons for the following :
(i)
Glucose does not give 2,4-DNP test and Schiff’s test
(ii)
Amino acids have high melting points and are soluble in water.
(b)
What is meant by the secondary structure of proteins?

3

Q.17

(a)
(b)
(a)

Explain the carbylamine reaction
How will you convert 4-nitrotoluene to 2-bromobenzoic acid ?
Give one example of each of the following:
(i)
Acidic flux (ii)
Basic flux

3

Q.18

(b)

Q.19

Q.20

Q.21

What happens when:
(i)
Cu2O undergoes self reduction in a silica line converter.
(ii)
Haematiteoxidises carbon to carbon monoxide.
OR
(a)
What role does cryolite play in Hall Haraoult process?
(b)
How can alumina be separated from silica in a bauxite ore associated with silica? Give
equations also.
How will you distinguish between the following pairs of compounds:
(i)
Chloroform and carbon tetra chloride.
(ii)
Benzyl alcohol and chlorobenzene.
Define the following by giving one example of each:
(i)
Antiseptics
(ii)
Antioxidants
(iii) Narcotic analgesics
(a)
Write the names of the monomers of polymer used for making
unbreakable crockery.
(b)
write the reaction of preparation of neoprene.

3

3

3

3

(c)

Q.22

Q.23

Arrange the following polymers in decreasing order of intermolecular forces. PVC,
Nylon 66, Natural rubber.
Write balanced chemical equations for the following reactions.
3
(a)
Hypophosphorous acid is added to AgNO3 solution.
(b)
Chlorine gas is passed through hot and concentrated solution of sodium
hydroxide.
(c)
XeF2 undergoes hydrolysis.
Manu and his father went to a shop to purchase a battery for their inverter. Shopkeeper showed 4
them two types of batteries, one with lead plates and the other with cadmium plates. The
battery with cadmium plates was more expensive than the lead battery. They decided to
purchase lead battery as it was cheaper. After reading the above passage, answer the following
questions:
(a)

Q.24

As a student of chemistry, why would you suggest to Manu and his father to
buy the expensive cadmium plate battery. Give two reasons.
(b)
Which two values will you be promoting through your suggestions?
Account for the following :
5
(i)
Transition elements show highest oxidation state in their oxides than
fluorides.
(ii)
Cu has positive electrode potential in the first transition series.
(iii)
Ionisation enthalpy of lanthanides is higher than actinides.
(iv)
Potassium dichromate is a good oxidising agent in acidic medium.
(v)
Actinides show more number of oxidation states than lanthanides.
41

OR
(i) Compare non transition and transition elements on the basis of their
Variability of oxidation states
(ii) Name the transition element which does not exhibit variable oxidation
state.
(b)
Give chemical reactions for the following observations:
(i)
Potassium permanganate is a good oxidising agent in basic
medium.
(ii)
Inter convertibility of chromate ion and dichromate ion in
aqueous solution depends Upon pH of the solution.
(iii)
Potassium permanganate is thermally unstable at 513K.
What is the freezing point of 0.4 molal solution of acetic acid in
benzene in which it dimerises to the extent of 85%. Freezing point of
benzene is 278.4k and its molar heat of fusion is 10.042kj mol-1.
Explain the following:
(i)
Solution of chloroform and acetone is an example of maximum boiling
azeotrope.
(ii)
A doctor advised a person suffering from high blood pressure to take
less quantity of common salt.
OR
Calculate the boiling point of a solution containing 0.61g of benzoic acid in 5 g of CS2
.Assuming 84% dimerisation of acid. The boiling point and Kb of CS2 are 46.20C and
2.3 K Kg mol-1respectively.
State Raoult's law for the solution containing non-volatile solute. Give its
mathematical expression also.
Give names of the reagents to bring about the following transformations:
i)
Ethanoic acid to ethanol
ii)
Propane-1-ol to propanal
iii)
Pent-3-en-2-ol to pent-3-en-2-one
iv)
Sodium benzoate to benzene
Arrange the following in the uncreasing order of:
i)
Methanal, Propanal, Butanone, Ethanal, Propanone (nucleophilic addition
reaction)
ii)
Formaldehyde, Acetone, Acetaldehyde (reactivity towards HCN)
iii)
Acetophenone, p-tolualdehyde, p-nitrobenzaldehyde, Benzaldehyde
(nucleophilic addition reaction)
OR
Bring out the following conversions:.
(i)
4-nitrotoluene to 2-bromobenzoic acid.
(ii)
Ethylcyanide to 1- phenyl propanone.
Give a reason for the following :
(i)
Chloroacetic acid is more acidic than acetic acid.
(ii)
Carboxylic acids have higher boiling point than alcohols.
(iii)
4-nitrobenzoic acid is more acidic than 4-methoxy benzoic acid.
(a)

Q.25

(a)

(b)

(a)

(b)
Q.26

(a)

(b)

(a)

(b)

*****
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MODEL PAPER 5 ANSWER KEY & MARKING SCHEME
A.1

Number of moles of solute present in one litre of solution

1

A.2

Cancellation of optical activity by addition of same concentration of dextro and
laevo rotatory enantiomers

1

A.3

BCC – 2, FCC- 4

A.4

Temperature and activation energy are inversely proportional to each other.

1

A.5

Due to strong vander waal forces near to critical temperature

1

A.6

½+ ½

𝐶 𝐻3 𝐶𝐻𝑂
𝐻2𝑂

𝑀𝑔

(i)CH3Br → CH3MgBr →
𝐾𝐶𝑁

(ii)C6H5CH2Cl →

A.7

A.8
A.9

A.10

𝐶𝑢−573 𝐾

CH3CH(OH)CH3 →
𝐻2 𝑂

C6H5CH2CN →

1
(CH3)2CO

C6H5CH2COOH

Due to the presence of angular strain the white phosphorus catches fire very easily.
Red P is having polymeric structure in which P4 units are held together with the
help of strong covalent bond and white P exist as monomer.
Lyophilic colloids are Solvent loving,lyophobic colloids are solvent repelling.
Lyophobic are easily coagulated.
Examples of essential amino acids are Isoleucine, Lysine and non essential amino
acidsare Glycine and alanine
The panta acetate of glucose does not react with hydroxyleamine showing the
absence of –CHO group.
K = (2.303/t)log(a/a-x)

1+1=2

1+1=2
½+ ½
1

1
1

t = 2.303/K log(a/a-x)
a =1 , x =3/4
t3/4 = 2.303/2.54x 10 -3 x 0.6021,
t3/4 =5.46 x 102 sec
OR
Decay constant , k = 0.693 /t1/2 = 0.693/36 hrs = 0.01925 hr-1
k=

1

1

N
2.303
log o
t
Nt

one day = 24 hrs
1

N
kt
log o 
Nt
2.303

No
= antilog 0.2006 = 1.587
Nt
Nt
= 1/1.587 = 0.630
No

A.11
½
½
43

1
½
½

A.12

XeF6 + 3H2O  XeO3 + 6HF
P4 + 20 HNO3(Conc.)  4H3PO4 + 20NO2 + 4H2O
4H3PO3  3H3PO4 + PH3

A.13
1

1

1

A.14

(i)
(ii)
(iii)

Tetraamminedichloridochromium(III)chloride
Tris(Ethan-1,2-diammine)Cobalt(III)
[NiCl4]2- paramagnetic because of presence of

unpaired 3d orbitals

1
1
1

but [Ni(CO)4] is diamagnetic due to the absence of unpaired electrons
A.15
i)Willianmson’s synthesis
1
44

ii)
RiemerTiemann’s reaction

A.16

A.17

1

(a) (i) These are the characteristics of -CHO group but it is not free in glucose
since it is involved in the formation of cyclic structure.
(ii) Presence of intermolecular hydrogen bond
(b)
Three dimensional structure of protein due to the presence of H. bonding
within or between polypeptide chain(s)
a.

1
1
1

1

1

A.18

b.

1

(a)

½+ ½

(i)
Acidic flux is SiO2
(ii)
Basic flux is CaO
(b) (i) Cu2O undergoes self reduction to form blister copper as
2Cu2O + Cu2S→ 6Cu + SO2
(ii) Fe2O3 + 3C →3CO +2Fe

1
1
1

OR
(a)Cryolite reduces melting point of alumina
(b)Concentration of ore is carried out by digesting the powered ore with a
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concentrated solution of NaOH at 473-523 K and 35-36 bar pressure. Al2O3is
leached out as sodium meta aluminate and SiO2 as sodium silicate leaving behind
impurities.
Al2O 3 + 2NaOH + 3H2O→ 2Na[Al(OH)4(aq)

1
1

2Na[Al(OH)4(aq) + CO2→Al2O3.xH2O + 2NaHCO3

A.19

A.20

Al2O3.xH2O→Al2O 3 + xH2O
(a)
On heating chloroform and carbon tetrachloride with aniline and ethanolic
potassium hydroxide separately chloroform forms pungent smelling isocynide but
carbon tetrachloride does not form this compound
(b)On adding sodium hydroxide and silver nitrate to both the compounds benzyl
chloride forms white precipitate but chlorobenzene does not forms white
precipitate.
(i)
(ii)

(iii)

1

1

Antiseptics are the chemicals applied to the living tissues either to kill or
prevent the growth of microorganisms e. g. Dettol
Antioxidants are the compounds which retard the action of oxygen on food
and reduces its rate ofdecomposition by oxidation e.g. BHA

1
1
1

Narcotic analgesics are the chemicals used for relief of post operative pain
e.g. morphine.

A.21

1
1
1

A.22

A.23

(i)

H3PO3 + 2AgNO3 + H2O →2Ag + HNO3 + 2H3PO4

(ii)

3Cl2 + 6NaOH(Conc) → 5NaCl + NaClO3 + 3H2O

(iii)
2XeF2 + 2H2O →
2Xe + O2 + 4H+ + 4F(a)Harmful effects of lead on the human being as well as on the environment.
It is wise to choose sustained long term benefit than short term benefit with regard
to health / money knowledge of chemistry and its relation to environment.
(b)(i) Environmental protection
(ii)
Health concerns
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1
1
1

1
1
1+1

A.24

(i)

Because oxygen forms multiple bonds with transition metals but fluorine
does not form multiple bonds.
(ii)
Cu has lower hydration enthalpy which is unable to compensate sum of first
and second ionization enthalpy.
(iii) 4f electrons of lanthanides is less effectively shielded by nuclear charge
than 5f electrons of actinides
(iv) Because the dichromate ion get reduced to chromium ions in acidic
medium.
(v)
The actinides show more number of oxidation states than lanthanides
because in actinides 5f, 6d and 7f levels have comparable energies.
OR
a.(i)Oxidation states of transition elements differ from each other by unity. In non
transition elements oxidation states normally differ by a unit of 2
(ii)Sc or Zn
b.

(i)

2MNO4- + H2O + I-

(ii)

CrO42- +2H-

(iii)

2KMNO4



2MNO2 + 2OH- + IO3



Cr2O72- + H2O



K2MnO4 +

A.25
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MnO2 + O2

-

1
1
1
1
1
1
1
1
1
1

A.26

(a) (i) LiAlH4 / H3O+

(ii) PCC

(iii)

PCC

(iv) Soda lime

(b) (i) Butanone <Propanone<Propanal<Ethanal<Methanal.
(ii) Acetone< Acetaldehyde< Formaldehyde.
(iii) Acetophenone< p- Tolualdehyde<Benzaldehyde<p-Nitro benzaldehyde.
Or
(a) (i)
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½
½
½
½
1
1
1

(ii)

(b) (i) Because chloro acetate ion is more resonance stabilised than acetate ion due
to the presence of electron withdrawing chlorine atom (-I effect).
(ii) Due to the presence of extensive intermolecular hydrogen bonding in
carboxylic acids than in alcohols molecules.
(iii) Because of –I effect of nitro group stability of benzoate ion increases in 4nitro benzoic acid .But methoxy (+I effect) group decreases the stability of
benzoate ion.

*****
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