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Development of Question papers for
Higher Secondary Classes

General Guidelines

1. Question paper may be prepared in accordance with the design and blue print so as to ensure

fair distribution of Curriculum Objectives/ content areas and types of questions.

2. Question should be based on the Curriculum Objectives.

3. Curriculum Objectives can be clubbed or can be split into shorter chunks, whenever necessary,

for framing questions.

4. Questions for assessing higher order mental processes should be framed, focusing on the ability

to apply, analyse, evaluate and think creatively.

5. Different types of questions - objective type, short answer type, essay type etc.,  shall be included

in the question paper.

6. There need not be separate sections in the question paper for different types of questions.

7. Questions that test mere recalling and rote learning shall be avoided.

8. A fair distribution of open-ended questions shall be included to promote divergent and creative

thinking.

9. Question texts and the directions given shall be simple, clear and comprehensive.

10. Objective type questions should aim at testing higher order mental processes.

11. There shall not be a rigid pattern regarding the type of questions, number of questions and

order of questions.

12. Questions shall be life-related

13. Questions shall be in accordance with the learning activities.

14. Care shall be taken to avoid gender bias, communal sentiments etc. in the questions framed.

15. Adequate hints for answering the questions shall be given, wherever necessary.
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16. Choice of questions may be given only upto a maximum of 20% of the total score. While

giving the choice, due attention shall be given to select the same content area/ curriculum

objective, scores, mental processes involved etc.

17. The duration of the examination will be 2 hrs for subjects having 60 scores and

21/
2
 hrs for those having 80 scores, in addition to the cool off time for 15 mts.

18. Question paper shall be bilingual (English and Malayalam) except in languages. Technical

terms can be transliterated wherever necessary.

19. Scores for objective type questions shall not exceed 20% of the total score.

20. Maximum score for a question shall not exceed 10% of the total score. However in Botany and

Zoology a maximum of 5 score can be given to a question. Fractions may be avoided.

21. All questions should have an entry level, so that all learners who have undergone the learning

process can get the minimum score. However, the possibility of applying higher order mental

process, considering the different levels of the learners shall be taken into account.

22. Score should be noted in the question paper against each question and word limit may be

specified wherever necessary.

23. Score shall be given to a question in accordance with the mental processes involved in answering

it.

24. The possibility of using a single question text as the question text for other questions can be

explored.

25. While setting a question paper, the time allocation shall be in accordance with the time for

reading the questions and thinking, planning and writing time of the answer.

Guidelines for developing scoring key

1. Scoring indicators should reflect the mental processes involved in answering that question.

2. Concepts to be evaluated should be clear and specific.

3. Scoring key for open-ended questions shall give due consideration to a fairly wide range of

possible responses. It may include sequencing of ideas, relevance, originality, creativity, level

of thinking, presentation etc.

4. The scoring key should indicate the split up scores for the essential lower order mental processes

and the higher order mental processes involved in the answer.

5. Reasonable split up may be given for the scores.

6. While evaluating the ability to express the knowledge constructed by the learner, limitations in

language shall be ignored.
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Curriculum Objectives
1. To understand the concept of dual nature of matter and radiation, de Broglie relation and

Heisenberg's Uncertainty Principle through discussion and problem solving etc.

2. To familiarize the quantum mechanical model of atom and to understand the concept of
atomic orbitals and the shapes of s, p and d orbitals through discussion, charting, multimedia,
model making and assignment.

3. To understand Quantum numbers and the electronic configuration of atoms through
discussion and problem solving.

4. To understand the molecular orbital method of chemical bonding, the concept of bond
order and M-O diagram of simple diatomic molecules through discussion, making tables
and charts and problem solving.

5. To familiarize the theories of Metallic bonding such as electron sea  model and band model
through discussion, charting and multimedia.

6. To understand the hybridization involving s, p and d orbitals through discussion, role
play, making models, charts & tables and multimedia.

7. To familiarize different types of solids, space lattice, units cell and different types of cubic
crystal systems through discussion, charting, model making and multimedia.

8. To understand X-ray studies of crystals and Bragg's equation through discussion and
problem solving.

9. To understand the close packing in crystalline solids, types of voids, co-ordination number
and radius ratio through discussion, charting, model making and multimedia.

10. To familiarize the structure of simple ionic compounds of AB and AB2 type such as NaCl,
CsCl, ZnS, Na2O, CaF2 and density calculations of cubic crystals through discussion,
charting, model making and problem solving.

11. To understand the imperfections in solids through discussion and chart making.

12. To understand the magnetic & electric properties of solids through discussion & chart
making.

13. To understand the various concept of acids and bases through discussion and
experimentation.

14. To familiarize pH scale through discussion, experimentation, problem solving and project.

15. To understand Oswald's dilution law through discussion, experimentation and problem
solving.

16. To understand the theory of indicators through discussion and experimentation.
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17. To develop the idea of salt hydrolysis through discussion.

18. To understand the concept of solubility product, common ion effect and buffer solutions
through discussion, experimentation and problem solving.

19. To understand the concept of entropy and second law of thermodynamics through
discussion, simple experiments and problem solving.

20. To familiarize spontaneous and non spontaneous process through discussion and
experimentation.

21. To attain the concept of free energy and criterion for spontaneity through discussion and
problem solving.

22. To understand the relation of free energy with emf and equilibrium constant through
discussion, reference and problem solving.

23. To understand third law of thermodynamics through discussion, reference and problem solving.

24. To familiarize electrolytic and galvanic cells, laws of electrolysis, quantitative aspects of
electrolysis through discussion, problem solving and experimentation.

25. To understand the variation of molar conductance with dilution through discussion,
experimentation and charting.

26. To understand the types of electrolytic conduction, Kohlrausch's law and its applications
through discussion and problem solving.

27. To familiarise the concept of electrode potential, electromotive force and Daniel Cell
through discussion, experimentation, project and problem solving.

28. To understand Nernst equation through discussion and problem solving.

29. To familiarize the concept of primary and secondary cells and fuel cell through discussion,
experimentation and charting.

30. To familiarise the chemistry of corrosion and its prevention through discussion and seminar.

31. To develop an idea about average rate and instantaneous rates through discussion and
graph plotting.

32. To understand the rate law, order & molecularity through discussion assignments and
graphical analysis.

33. To familiarize the integrated rate law expression for zero order and  first order reactions
and half life period through discussion, reference & problem solving.

34. To develop an idea about the temperature dependance of rate constant, Arrhenius equation
and activation energy through discussion, graphical analysis and problem solving.

35. To develop an idea about elementary & complex reactions through discussion, charting,
assignments and problem solving.
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36. To familiarize the concept of physical adsorption and chemical adsorption through
discussion.

37. To understand the factors influencing adsorption, Freundlich and Langmuir adsorption
isotherms through discussion, and graphical analysis.

38. To familiarize the concept of catalysis, Enzyme catalysis and Zeolites through discussion
and experimentation.

39. To familiarize colloids and their classification through discussion, demonstration and
charting.

40. To familiarize the methods for the preparation of colloids and their properties through
discussion, charting and experimentation.

41. To understand the concept of protection of colloids, Gold Number and Hardy - Schulze
rule through discussion, experimentation and problem solving.

42. To familiarize emulsions through discussion and experimentation.

43. To understand the general properties of p-block elements through discussion,
experimentation, assignments and seminar.

44. To familiarize the uses and structure of silica and different silicates through discussion,
charting, model making and assignments.

45. To understand the preparation, properties and structure of phosphorus and its compounds
through discussion, experimentation, charting and model making.

46. To understand the preparation of phosphine through discussion and charting.

47. To understand the preparation and structure of important oxides, halides and oxo acids of
phosphorus through discussion, charting, experimentation, model making and assignment.

48. To compare the properties of halides, oxides and hydrides of group 15 elements through
discussion, charting and reference.

49. To familiarize the production of sulphur, allotropes of sulphur and its oxides and halides
through discussion, experimentation, model making, charting, assignment and project.

50. To familiarize the preparation and properties H2S and its uses in qualitative analysis through
discussion, experimentation, charting, multimedia, seminar and project.

51. To understand the manufacture, properties and uses of H2SO4 and Na2S2O3 through
discussions, experimentation, charting, assignment and project.

52. To compare the properties of oxides, halides and hydrides of group 16 elements through
discussion, reference, assignment, seminar and charting.

53. To familiarise the hydrides, oxides and oxo acids of chlorine, preparation and properties
of Bleaching powder and Inter halogen compounds through discussion, experimentation,
seminar, charting, model making and assignment.
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54. To familiarize the occurrence. isolation, properties and uses of noble gases through
discussion and seminar.

55. To understand the preparation, properties and structure of Fluorides and Oxides of Xenon
and reaction with water through discussion, model making, charting and assignment.

56. To understand the general characteristics of tansition elements through discussion, simple
experiments, charting, assignments, table making, seminar and multmedia.

57. To understand preparation and properties of KMnO4, K2Cr2O7, CuSO4.5H2O, AgNO3

and halides of Hg & Ag through discussion, experimentation and assignment.

58. To develop the idea of chemistry photography through discussion, demonstration and
seminar.

59. To understand the occurrence and general characteristics of f-block elements through
discussion, table formation and assignment.

60. To compare the properties of lanthanoids and actinoids through discussion, assignment
and seminar.

61. To understand the occurrence and concentration of ores through discussion, assignment
and multimedia.

62. To understand the principles of extraction of metals through discussion.

63. To understand the different methods of refining of metals through discussion and
experimentation

64. To familiarize the methods of extraction of the metals  Na, Al, Fe & Cu  through discussion,
charting and model making.

65. To understand the manufacture of steel and properties of steel through discussion and
charting.

66. To familiarize the different types of steel, properties and their uses through discussion and
demonstration.

67. To familiarize the heat treatment of steel through discussion, demonstration, assignment
and field trip.

68. To develop an idea about co-ordination compounds, different types of ligands, co-ordination
number through discussion, charting and demonstration.

69. To familiarize the IUPAC nomenclature of co-ordination compounds through discussion
& assignments.

70. To undestand Werner's Coordination Theory through discussion.

71. To develop an idea about valence bond approach of octahedral, tetrahedral & square
planar complexes, their geometry & magnetic properties through discussion, problem
solving and assignment.
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72. To develop a qualitative idea about crystal field theory through discussion.

73. To understand the isomerism (structural & stereo) in co-ordination compounds through
discussion, charting and model making.

74. To understand the importance of co-ordination compounds in qualitative analysis &
biological systems (chlorophyll, haemoglobin & Vitamin B12) through discussion and
assignment.

75. To develop an idea about organo metallic compounds, their classification and uses through
discussion, reference, charting and assignment.

76. To familiarize stereo (Geometrical and Optical)  isomerism of organic compounds through
discussion, charting and model making.

77. To understand the concept of specific rotation, chirality and asymmetric carbon atom
through discussion and problem solving.

78. To familiarize the configurations (D & L and R & S) and different projection formulae of
stereo isomers through discussion, assignments, multimedia,  model making and problem
solving.

79. To understand the elements of symmetry of organic molecules through discussion, charting,
model making, multimedia and assignment.

80. To familiarize Enantiomers and Racemic mixtures through discussion and assignments.

81. To understand the optical isomerism of compounds containing two chiral carbon atoms
(such as tartaric acid) Diastereomers and mesoform through discussion, charting &
multimedia.

82. To familiarize the concept of resolution through discussion and charting.

83. To understand the importance of stereo chemistry through discussion, reference and
assignment.

84. To understand the nomenclature, classification and preparation of alcohols through
discussion, reference and charting.

85. To familiarise the properties of alcohols through discussion and experimentation.

86. To distinguish primary, secondary and tertiary alcohols through discussion and
experimentation.

87. To understand the methods of manufacture of ethanol and its grades through discussion,
experimentation, seminar and project.

88. To understand the nomenclature, preparation and properties of phenols through discussion
and experimentation.

89. To understand the  nomenclature,  preparation and properties of ethers through discussion
and charting.
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90. To familiarize the  nomenclature, preparation and properties of glycol and glycerol through
discussion, experimentation and seminar.

91. To understand the electronic structure of carbonyl group and nomenclature of aldehydes
and  ketones through discussion, charting and assignments.

92. To familiarize the preparation & properties of aldehydes and ketones through discussion,
experimentation and assignments.

93. To understand the electronic structure of carboxyl group and the nomenclature, preparation
and properties of carboxylic acids through discussion and experimentation.

94. To understand the acidity of carboxylic acids and the factors influencing the acidity through
discussion and assignments.

95. To familiarize the nomenclature, preparation and  properties of functional derivatives of
carboxylic acids through discussion, assignment and experimentation.

96. To familiarize important methods of preparation of commercially important compounds
containing the functional groups _CHO, _CO and  _COOH  through discussion, reference
and assignment.

97. To understand the nomenclature, preparation and properties of nitrocompounds through
discussion and experimentation.

98. To understand the  nomenclature, preparation and properties of aliphatic amines through
discussion and experimentation.

99. To understand the basic nature of amines through discussion, reference and assignment.

100. To understand the preparation and properties of aniline through discussion and
experimentation.

101. To distinguish between primary, secondary and tertiary amines through discussion,
experimentation and assignment.

102. To understand the structure of nitro group and cyano group through discussion and
charting.

103. To familiarize the preparation and properties of Cyanides and Isocyanides through
discussion charting and assignment.

104. To understand the preparation, properties & uses of benzene diazonium salts through
discussion, demonstration and assignment.

105. To understand the classification of different types of polymers based on structure, origin
and molecular forces through discussion, charting, seminar, demonstration and project.

106. To familiarize the preparation and uses of addition polymers and condensation polymers
through discussion, assignment and experimentation.
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107. To understand the preparation and uses of some commercially important polymers through
discussion and assignment.

108. To familiarize biopolymers and biodegradable polymers through discussion and assignment.

109. To understand the classification, function and structure of carbohydrates through
discussion, charting and model making.

110. To understand the nature and function of aminoacids and formation of peptide bond
through discussion, assignment and multimedia.

111. To familiarize the structure of proteins through discussion, model making, assignment
and multimedia.

112. To familiarize the structure and functions of nucleic acids through discussion, model
making, seminar and multimedia.

113. To familiarize the characteristics of enzymes and their action through discussion and
seminar.

114. To  understand the classification and functions of lipids, hormones and vitamins through
discussion and assignment.

115. To understand the application of chemistry in medicine such as analgesics, tranquilizers,
antiseptics, antacids, hypnotics, antibiotics through discussion, charting and assignment.

116. To understand the classification of dyes by giving special emphasis on azodyes, vat dyes
and mordant dyes through discussion and exhibits.

117. To develop a general idea about Creams, Perfumes, Talcum powder & Deodrants, Carbon
fibres & Ceramics and about the chemicals used in food preservatives, artificial sweetening
agents, edible colours and antioxidants through discussion, charting and seminar.

118. To familiarize a few examples of insect repellants, pheromones and sex attractants through
discussion and reference.

119. To familiarize the different types of rocket propellants and the chemicals used in them and
the important space programmes through general discussion, seminar and assignment.
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Mental Process
1 Retrieves /recollects/retells information.

2 Readily makes connections to new information based on past experiences and
formulates initial ideas/concepts.

3 Detects similiarities and differences.

4 Classifies/categories/organises information appropriately.

5 Translates/transfers knowledge or understanding and applies them in new situations.

6 Establishes cause effect relationships.

7 Makes connections/relates prior knowledge to new information/applies reasoning
and draw inferences.

8 Communicates knowledge /understanding through different media.

9 Imagines/fantasies/designs/predicts based on received information.

10 Judges/appraises/evaluates the merits or demerits of an idea/ develops own solutions
to a problem.
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Design of the test - Model Question - I

1 Atomic Structure and Chemical Bonding 1 4 6 .6

2 The Solid State 1 3 5

3 Chemical Equilibrium -II 1 3 5

4 Thermodynamics -II 1 4 6 .6

5 Electro chemistry 1 4 6 .6

6 Chemical Kinetics 1 3 5

7 Surface Chemistry 1 3 5

8 The p-block Elements 1 5 8 .3

9 d- and f- block Elements 1 4 6 .6

1 0 Metallurgy 1 3 5

1 1 Co-ordination Compounds and  Organometallics 1 3 5

1 2 Stereochemistry 1 3 5

1 3 Organic Compounds with Functional Groups 1 3 5
containing Oxygen - I

1 4 Organic Compounds with Functional Groups 1 5 8 .3
containing Oxygen - II

1 5 Organic Compounds with Functional Groups 1 3 5
containing Nitrogen

1 6 Polymers 1 3 5

1 7 Biomolecules 1 2 3 .3

1 8 Chemistry in Everyday Life 1 2 3 .3

Total 1 8 6 0 1 0 0

WEIGHTAGE TO CONTENT/ CO

Sl. No. Unit/ CO No.of Questions Score % Score



13

Chemistry

WEIGHTAGE TO TYPE OF QUESTIONS

Sl. No. Type of Questions No. of Score % Score
Quuestions

1 Objective 10 10 16.6

2 Short answer 19 30 50

3 Essay 5 20 33.3

4 Others - - -

TOTAL 34 60 100
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BLUE PRINT

Sl. No Unit/ CO

1 Atomic Structure and 4 4
Chemical Bonding

2 The Solid State 3 3

3 Chemical Equilibrium -II 1 2 3

4 Thermodynamics -II 4 4

5 Electro chemistry 1 3 4

6 Chemical Kinetics 3 3

7 Surface Chemistry 1 2 3

8 The p-block Elements 1 4 5

9 d- and f- block Elements 4 4

1 0 Metallurgy 1 2 3

1 1 Co-ordination Compounds 1 2 3
and  Organometallics

1 2 Stereochemistry 3 3

1 3 Organic Compounds with 3 3
Functional Groups
containing Oxygen - I

1 4 Organic Compounds with 5 5
Functional Groups
containing Oxygen - II

1 5 Organic Compounds with 1 2 3
Functional Groups
containing Nitrogen

1 6 Polymers 1 2 3

1 7 Biomolecules 2 2

1 8 Chemistry in Everyday Life 2 2

Total 1 0 3 0 2 0 6 0

Type of questions

Sc
or

e

Sc
or

e

Objective Short Answer Essay Total

Sc
or

e

Sc
or

e
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HIGHER SECONDARY COURSEHIGHER SECONDARY COURSEHIGHER SECONDARY COURSEHIGHER SECONDARY COURSEHIGHER SECONDARY COURSE
SAMPLE QUESTION PAPER - ISAMPLE QUESTION PAPER - ISAMPLE QUESTION PAPER - ISAMPLE QUESTION PAPER - ISAMPLE QUESTION PAPER - I

CHEMISTRY

INSTRUCTIONS
1. Answer all questions.
2. Read carefully the instructions given against each question before answering it.
3. Calculations, figures and graphs should be shown in the answer sheet itself.
4. Give equations where ever needed.
\n¿t±-i-ßƒ

1. F√m tNmZy-ßƒ°pw DØcw Fgp-X-Ww.

2. DØ-c-ßƒ Fgp-Xp-∂-Xn\p apºv Hmtcm tNmZy-Øn\pw t\sc X∂n-cn-°p∂ \n¿t±-i-ßƒ {i≤n®v hmbn-°-Ww.

3. IW-°p-°q-´-ep-Iƒ, Nn{X-ßƒ, {Km^p-Iƒ F∂nh DØct]∏-dn¬ Xs∂ D≠m-bn-cn-°-Ww.

4. Bh-iy-ap≈ ÿeØv ka-hm-Iy-ßƒ sImSp-°-Ww.

Std. XII
Total Score: 60

Time 2 Hrs

1 In  a class room discussion about chemicals in medicines, a student says "certain substances can
be used as both antiseptic as well as disinfectant."  Substantiate the statement with an example.

2

acp-∂p-I-fn¬ D]-tbm-Kn-°p∂ cmk-h-kvXp-°-sf-∏-‰n-bp≈ ¢m v dqw N¿®-bn¬ Hcp hnZym¿∞n-bpsS

A`n-{]m-bw Cß-s\-bm-Wv.  ""Nne hkvXp-°sf B‚n sk]v‰n-°mbpw Unkv-C≥^-IvS‚mbpw D]-tbm-

Kn-°mw.'' Cu {]kvXm-h\ Hcp DZm-l-cWØns‚ klm-b-tØmsS hy‡-am-°p-I. 2

2 In blast furnace the iron ore, coke and limestone are ground up and mixed before they are fed
into the furnace.

a. Find the advantage of processing the raw materials in this way 1

b. Lime stone is added into the blast furnace.  Explain the reason. 1

c. What steps can be taken to save energy resources when running a blast furnace 1

_vfmÃvv ̂ ¿W-kn¬ CSp-∂-Xn\p apºv Ccp-ºns‚ Abncpw tIm°pw NpÆm-ºp-I√pw \∂mbn s]mSn®v

an{in-X-am-°p-∂p.

a. C{]-Imcw Akw-kvIrX hkvXp-°ƒ s]mSn®v tN¿°p-∂-Xns‚ KpW-sa¥v? 1

b. ªmÃv ^¿W-kn-te°v NpÆmºv I√v tN¿°p-∂p.  ImcWw hni-Z-am-°p-I. 1

c. Hcp ªmÃv ̂ ¿Wkv {]h¿Øn-°p-tºmƒ Du¿÷ kwc-£-W-Øn\v Fs¥√mw Imcy-ßƒ sNømw?

1

3 a. Unit cell and space lattice are the teams related to  crystal structure.  Then which of the following
figures is conceptually correct?  Justify your answer.

Unit cell Space lattice

space lattice unit cell

fig (i) fig(ii) 1

b. The radii of two oppositely charged ions forming a crystal lattice are 95 pm and 181 pm.
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Predict the type of structural arrangement of that crystal.  Substantiate your answer. 2

a. bqWn‰v sk¬, kvs]bvkv em‰nkv F∂nh {InÃ¬ LS-\-bp-ambn _‘-s∏´ ]Z-ß-fm-Wv.  F¶n¬

Bi-b-]-c-ambn icn-bmb Nn{Xw GXmWv?  \nß-fpsS DØcw km[q-I-cn-°p-I. 1

b. Hcp {InÃ¬ em‰n-knse hyXykvX Nm¿÷p≈ c≠v Atbm-Wp-I-fpsS Bcßƒ 95 pm, 181 pm
F∂n-h-bm-Wv.  Cu {InÃ--ens‚ {Iao-I-cW LS\ GXp Xc-Øn-ep-≈-Xm-bn-cn°pw?  DØcw km[q-

I-cn-°p-I. 2

4 'Paramagnetism is related to number of unpaired electrons?  Draw the MO diagrams for O2 &
O2

_
.  Using  MO diagrams, findout which is more paramagnetic O2 or O2

_
 ?  Also compare their

stabilities. 4

4 ]mcm-am-·-‰nkw F∂Xv tPmSn-b-√mØ Ce-Ivt{Sm-Wp-I-fpsS FÆ-hp-ambn _‘-s∏-´n-cn-°p-∂p.

O
2
 , O

2

_ 
F∂n-h-bpsS MO Ub{Kßƒ hc-bv°p-I.  Cu MO Ub{Kßƒ D]-tbm-Kn®v O

2

 
BtWm

O
2

_
BtWm IqSp-X¬ ]mcm-am--·-‰nIv F∂v Is≠-Øp-I.  Ch-bpsS ÿncXbpw Xmc-Xayw sNøp-I.

4

5 A student prepares alcohol by treating alkyl halide with aq.NaOH at room temperature and
1 atm.  pressure.

a. Can the student prepare phenol from halo benzene and aq.NaOH at the same condition?
Justify. 1

b. Phenol turns blue litmus red.  Sketch the resonance structures of phenol and phenoxide ion
to explain the above property of phenol. 2

B¬ss°¬ lmsseUpw Peob tkmUnbw sslt{Um-IvsskUpw D]-tbm-Kn®v  km[m-cW A¥-

co£ Dujvam-hnepw a¿±-Ønepw Hcp hnZym¿∞n B¬°-tlmƒ D≠m-°p-∂p.

a. ta¬∏-d™ Dujvam-hnepw a¿±-Ønepw lmtem s_≥ko\pw Peob tkmUnbw sslt{Um-

IvsskUpw D]-tbm-Kn®v Ip´n°v ^ot\mƒ Dev]m-Zn-∏n-°m≥ Ign-bptam?  ka¿∞n-°p-I. 1

b. ^ot\mƒ \oe en‰va-kns\ Nph-∏m-°p-∂p.  ^ot\m-fns‚ Cu kz`m-hsØ hy‡-am-°p-∂-

Xn\v th≠n ^ot\m-fn-t‚bpw ^ot\m-IvsskUv Atbm-Wn-s‚bpw dskm-W≥kv LS-\-Iƒ

hc-bv°p-I. 2

6 "Gelatine in ice-cream prevents the formation of large crystals of ice."

a. Jusitify the property of gelatine here as a lyophilic colloid. 1

b. For coagulation of AS2 S3 Sol, which is more effective Al3+ or Na+? 1

c. Viscocity of a lyophilic colloid is higher than that of its dispersion medium.  Why? 1

6 sFkv{Io-an¬ tN¿Øn-cn-°p∂ sPem-‰n≥, henb sFkv {InÃ¬kv cq]o-Ir-X-am-Ip-∂-Xns\ XS- -

s∏-Sp-Øp-∂p.

a. ChnsS Hcp etbm-^n-enIv sImtfm-bnUv Bb sPem-‰ns‚ GXp KpW-amWv D]-tbm-Kn-®n-cn-

°p-∂-Xv? 1

b.. AS2 S3 tkmƒ sImbm-Kp-te‰v sNøp-∂-Xn\v Al3+ BtWm Na+
 BtWm IqSp-X¬ KpW-]cw? 1

c. Hcp etbm-^n-enIv sImtfm-bn-Uns‚ hnkvtIm-kn‰n AXns‚ Unkvt]¿j≥ aoUn-b-tØ-°mƒ

Db¿∂-XmWv  F¥p-sIm≠v? 1

7 You are provided with the following reactants and reagents.

Reactant Reagent

CH3-CO-CH3 Amalgamated Zn/conc.HCl

CH
3
-CHO dilute NaOH

You can use the reagent given at the right side of the reactant.

a. Name the product formed in each case 2
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b. Name the reaction and write the chemical equations involved. 2

c. If you are treating formaldehyde with dil. NaOH, what will be the products formed? 1

7 Xmsg sImSp-Øn-cn-°p∂ A`n-Im-c-I-ßsf Ahbv°p he-Xp-hiw \¬In-bn-cn-°p∂ cmk-h-kvXp°fp-

]-tbm-Kn®v cmk-{]-h¿Ø\w \S-Øp-I-bm-sW-¶n¬

a. Hmtcm cmk-{]-h¿Ø-\-Ønepw D≠m-Ip∂ D¬]-∂-Øns‚ t]sc-gp-Xp-I. 2

b. Hmtcm-∂nepw Dƒs∏-´n-cn-°p∂ cmk-hm-Iy-ßfpw cmk-{]-h¿Ø-\-Øns‚ t]cpw Fgp-Xp-I. 2

c. \nßƒ t^m¿am¬Un-sslUpw t\¿∏n® tkmUnbw sslt{Um-Ivssk-Up-amWv cmk-{]-h¿Ø-

\-Øn\v D]-tbm-Kn-°p∂sX¶n¬ D≠m-Ip∂ D¬]-∂-ß-tfXv? 1

A`n-Im-cIw cmk-hkvXp

CH3-CO-CH3 Aam¬K-ta-‰-Uv. Zn/KmV.HCl

CH
3
-CHO Peob NaOH

8. The following are the equations for dissociations of two compounds.

i. NH3(aq)+ H2O(l) !  NH4
+

(aq) + OH
_

(aq)

ii. NH
4
Cl

(aq) 
→ NH

4
+

(aq) 
+ Cl

_
(aq)

a. Using the equations, identify the conjugate acid -base pair in a buffer solution containing
ammonia and ammonium chloride. 1

b. Explain how the ammonia-ammonium chloride buffer solution minimises changes in pH on
adding dilute aqueous solutions of

(A)  HCl (B)  NaOH 2

8. c≠p kwbp-‡-ß-fpsS hntbm-P\ ka-hmIyßƒ X-∂n-cn-°p-∂p.

a. Cu ka-hm-Iy-ßƒ D]-tbm-Kn®v Atam-Wn-b-˛-A-tam-Wnbw t¢mssdUv _^¿ embn-\n-bnse

tIm≥Pp-tK‰v BknUv ˛ t_kv tPmSn Is≠-Øp-I. 1

b. Atam-Wnb˛Atam-Wnbw t¢mssdUv _^¿ emb-\n-bn-te°v C\n ]d-bp-∂-h-bpsS t\¿∏n® Peo-

b-em-b\n tN¿Øm¬ D≠m-Imhp∂ pH am‰-ßƒ _^¿ emb\n Ipd®p sIm≠p-h-cp-∂Xv Fß-

s\-bmWv?

(A)  HCl (B)  NaOH 2

9. Two physical properties of ammonia and phosphine are gives in the table.

Boiling Temp. Solubility in

/ 0C water/mol l 
 _1

Ammonia _ 33 31.1

Phosphine _ 88 8.88 × 10
_ 4

a. Suggest the reason for the difference in boiling temp. 1

b. Which is more soluble in water, ammonia or phosphine?  Why? 2

c. Outline the preparation of phosphine and give its structure. 2

9. Atam-Wn-b-bp-sSbpw t^mkvss^-t‚bpw c≠v `uXnI KpW-ßƒ ]´n-I-bmbn sImSp-Øn-cn-°p-∂p.

Xnf-\ne Pe-Ønse tebXzw

(Un{Kn sk¬jy-kn¬) (tamƒ/en‰¿)

Atam-Wnb _ 33 31.1

t^mkvss^≥ _ 88 8.88 × 10
_ 4

a. Xnf-\n--e-bn¬ ImWp∂ Cu hyXym-k-Øn\v ImcWw \n¿t±-in-°p-I. 1
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b. Atam-Wnb BtWm t^mkvss^≥ BtWm Pe-Øn¬ IqSp-X¬ ebn-°p-∂Xv?  F¥p-sIm≠v? 2

c. t^mkvss^≥ \n¿Ωn-°p-∂Xv Fßs\?  F¥mWv CXns‚ LS\? 2

10. A student arranges the following amines in the increasing order of their basic strength as follows.

CH3NH2<(CH3)2NH<(CH3)3 N.

a. Is it the correct order?  Justify. 2

b. Ethylamine is more basic than aniline.  Give reason. 1

10. Hcp hnZym¿∞n Aao-\p-Isf Ah-bpsS t_kn-kn-‰n-bpsS ASn-ÿm-\-Øn¬ Xmsg sImSp-Øn-cn-°p∂

{]Imcw {IaoI-cn-°p-∂p.

a. ta¬ sImSp-Øn-cn-°p∂ {Iaw icn-bmtWm?  ka¿∞n-°p-I. 2

b. CussY¬ Aao-\n-t‚bpw A\n-eo-\n-t‚bpw t_kn-kn‰n Imcy-Im-cW klnXw Xmc-Xayw

sNøp-I. 1

11. Three graphs are given below for the reaction A→ products. First graph is for zero order.

             Fig (i)         Fig (ii)         Fig (iii)

a. Identify order of reaction from second & third graphs 1

b. Write the rate law expression for second and third case. 1

c. For a first order reaction, how many half lives does it take for the concentration to reach one
eighth of its original value? 1

11. A→ Dev]∂w.  Cu {]h¿Ø-\-Øns‚ aq∂v {Km^p-Iƒ sImSp-Øn-cn-°p-∂p.

H∂m-a-tØXv kotdm Hm¿U¿ {]h¿Ø-\-sØ ImW-n°p-∂p.

a. a‰v {Km^p-I-fn¬ \n∂v Hmtcm {]h¿Ø--Øn-t‚bpw Hm¿U¿ I≠p-]n-Sn-°p-I. 1

b. c≠m-a-tØ-Xn\pw aq∂m-a-tØ-Xn\pw td‰v tem FIvkv{]-j≥ Fgp-Xp-I. 1

c. Hcp ^Ãv Hm¿U¿ {]h¿Ø-\-Øn¬ Hcp hkvXp-hns‚ KmVX AXns‚ XpS-°-Ønse KmV-X-

bpsS 1
8 BIm≥ F{X A¿≤m-bp- p-Iƒ th≠n-hcpw? 1

12. During a medical diagnosis, it is found that copper content in blood of a patient is more.

a. Suggest a medicine to cure this metal poisoning 1

b. [Fe(CN)6]
4_ is a low spin complex.  Justify. 1

c. Ambidentate ligand can determine the colour of co-ordination complexes.  Illustrate. 1

12. Hcp sshZy-]-cn-tim-[-\-bn¬, Hcp tcmKn-bpsS c‡-Øn¬ sNºns‚ Awiw IqSp-X-embn ImW-s∏-´p.

a. Cu teml-hn-jmwiw \o°w sNøm≥ Hcp a-cp∂v \n¿t±-in-°p-I. 1

b. [Fe(CN)6]
4 _  Hcp temkv]n≥ tImwπIvkv BWv km[q-I-cn-°p-I.

c. Hcp tIm˛-Hm¿Un-t\-j≥ tImwπ-Ivkn¬ Bw_n-sUt‚‚ v enKm‚ v Ds≠-¶n¬ B tImwπ-Ivkns‚

\ndw \n¿Æ-bn-°m≥ AXn\v km[n-°pw.  DZm-l-cn®v hni-Z-am-°p-I. 1

13. At atmospheric pressure ice melts only if the temperature rises above 00C.

Give the signs of ∆H and ∆S during melting.  Ice does not melts at a temperature below 00C by

↑
Rate

Conc. →

↑
Rate

Conc. →

↑
Rate

(Conc. )2 →
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itself. Why?  When NaHCO
3
 is added to dilute HCl, the temperature of the reaction mixture

drops.  Despite this the reaction is spontaneous.  Give reason. 4
A¥-co-£-a¿±-Øn¬ Dujvamhv 00C ¬ IqSp-X-em-bm¬ am{Xta sFkv Dcp-Ip-∂p-≈q.  Dcp-Ip∂ Ah-

ÿ-bn¬ ∆Η, ∆S F∂n-h-bpsS Nn”w F¥mWv?  00C ¬ Xmsg sFkv kzbw Dcp-Ip-∂n√ F¥p-

sIm≠v?  t\¿∏n® HCl emb-\n-bn-te°v NaHCO3 
tN¿Øm¬ an{in-X-Øns‚ Dujvamhv Xmgp-∂p.

F∂n-cp-∂mepw Cu {]h¿Ø\w kvs]mt≠-\n-bkv BWv.  Imc-W-sa¥v? 4

OR

a. Heat cannot, by itself pass from a colder to a hotter body.

Which law of thermodynamics is applied here?

b. The following reactions are spontaneous though they are endothermic.  Justify.

i.  2HgO(s)→ 2Hg(l)+O2(g)

ii. CaCO
3(s)

→ CaO
(s)

+CO
2(g)

. 1

c. For a process  ∆H is -115 kJ/mol and  ∆S is -140 J/K.  Calculate the temperature at which the
process is in equilibrium state.

a. XWpØ hkvXp-hn¬ \n∂pw NqSp≈ hkvXp-hn-te°v Xmt]m¿÷w X\nsb {]h-ln-°p-I-bn-√.

CXv sX¿tam ssU\m-an-Ivknse GXv XXz-hp-ambn _‘--s∏-´n-cn-°p∂p? 1

b Xmsg X∂n-cn-°p∂ {]h¿Ø-\-ßƒ Xm]-tim-j-I-ß-fm-sW-¶nepw kzbw \S-°p-∂-h-bm-Wv.  km[q-

I-cn-°p-I.

i.  2HgO(g)→ 2Hg(l)+O2(g)

ii. CaCO
3(g)

→ CaO
(g)

+CO
2(g)

. 1

c Hcp {]h¿Ø-\-Øns‚  ∆H is -115 kJ/molDw  ∆S -140 J/K Dw BsW-¶n¬ Cu {]h¿Ø\w

k¥p-e-\m-h-ÿ-bn¬ ÿnXn sNøp∂ Dujvamhv F¥m-bn-cn°pw? 2

14. Enantiomers of lactic acid are given below.

How to make a racemic mixture of lactic acid?  Draw the 'D' and 'L' configurations of lactic acid
molecule.  Assign 'R' and 'S' configurations for the above enantiomers. 3

14. emIvSnIv Bkn-Uns‚ F\m¬jntbmsadp-Iƒ X∂n-cn-°p∂p. emIvSnIv Bkn-Uns‚ dk-anIv an{inXw

Fßs\ D≠m°mw?  emIvSnIv BknUv X∑m-{X-bpsS 'D' Dw 'L' Dw tIm¨^nK-td-j-\p-Iƒ hc-

bv°p-I.  apI-fn¬ sImSpØ F\m≥jntbm sadp-Iƒ°v 'R' Dw 'S' Dw tIm¨^n-K-td-j-\p-Iƒ \n›-

bn-°p-I. 3

15. Buna - S is a substitute for natural rubber.

a. Name another synthetic rubber and give its use 1

b. Natural rubber obtained from rubber lattex is soft and sticky.  Suggest a method to improve
stiffness of rubber. Indicate the chemistry involved in the process. 2

15. kzm`m-hnI d∫-dn\v ]Icw D]-tbm-Kn-°m-hp∂ Hcp t]mfn-a¿ BWv _yqW ˛ Fkv. 3

a. Ir{Xna d∫-dmbn D]-tbm-Kn-°m-hp∂ thsdmcp t]mfn-sa-dns‚ t]cpw D]-tbm-Khpw Fgp-Xp-I. 1

C

COOH

OHH

H
3
C C

COOH

HHO

CH3

(i) (ii)
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b. d∫¿ em‰-Ivkn¬ \n∂pw D≠m-°p∂ kzm`m-hnI d∫-dns‚ ImTn\yw Iq´p-∂-Xn-\p≈ Hcp coXn

\n¿t±-in-°p-I.  AXn¬ Dƒs∏-´n-cn-°p∂ cmkam‰w hy‡-am-°p-I. 2

16. An arrangement of apparatus and chemicals is given below.

a. Here the salt bridge cannot be substituted by a metallic wire.  Given reason. 1

b. Give the representation of the cell. 1

c. The emf of the cell is +0.78 V.  Given that the standard electrode potentials of Cu2+/ Cu
electrode is +0.34 V.  Calculate the standard electrode potentials of the Fe 2+/Fe electrode.

2

Ipd®v D]-I-c-W-ß-fp-tSbpw cmk-h-kvXp-°-fp-tSbpw {Iao-I-cWw Nn{X-Øn¬ X-∂n-cn-°p-∂p.

a. ChnsS kmƒ´v {_nUvPn\p ]Icw teml-°ºn D]-tbm-Kn-°-s∏-Sp-∂n-√.  Im-c-W-sa¥v? 1

b. sk¬ d{]-k-t‚-j≥ Fgp-Xp-I. 1

c. Hcp sk√ns‚ emf +0.78 V BWv.  Cu2+/ Cu Ce-Ivt{Sm-Uns‚ Ãm≥tU¿Uv Ce-Ivt{SmUv

s]ms´≥jy¬ +0.34 V BsW∂v X∂n-cn-°p-∂p. Fe 2+/Fe Ce-Ivt{Sm-Uns‚ Ãm≥tU¿Uv Ce-

Ivt{SmUv s]ms´≥jy¬ ImWp-I. 2

17. One of the properties of transition metals is formation of coloured compounds.  State the
colour of aq.solution of Fe(II) salts.  Give the formula and shape of complex ion responsible
for the colour.  Identify the colour change that occurs if a solution containing Fe (II) ion is
allowed to stand, give reason.  State one feature of transition metals which makes them able to
act as  catalysts? 4

17. kw{I-aW aqe-I-ß-fpsS Hcp KpW-amWv \nd-ap≈ kwbp-‡-ßƒ cq]o-I-cn-°pI F∂-Xv.  Fe(II)
eh-W-ß-fpsS Peob emb\nIfpsS \ndw F¥v?  Cu ]d™ \nd-Øn\p Imc-W-amb tImwπIvkv

Atbm-Wns‚ cmk-kq-{Xhpw (t^m¿ap-e) BIr-Xnbpw sImSp-°p-I. Fe(II) Atbm¨ AS-ßnb

emb\n Ipd®p t\cw h®n-cp-∂m¬ D≠m-Ip∂ \ndw am‰w F¥mWv?  CXn\v Imc-W-sa¥v?  kw{I-

aW teml-ßsf D¬t{]-c-I-ß-fmbn {]h¿Øn-°m≥ ]cym-]vX-am-°p∂ Ah-bpsS Hcp khn-ti-j

KpWw F¥mWv? 4

18. A freshly prepared aq.solution of α - D glucose and β-D glucose when allowed to stand, their
specific rotation attains a value of +52.50.

a. Suggest the reason for this phenomenon. 1

b. Mention the structural change that happens to glucose in this phenomenon. 1

18. ]pXp-Xmbn \n¿Ωn-°-s∏´ B¬^m Un ˛ •qt°m-kn-t‚bpw _o‰m-˛-Un˛ •qt°m-kn-t‚bpw Peo-b-

em-b\n Ipsd t\cw A\-°msX h®n-cp-∂m¬, Ah-bpsS kvs]kn-^nIv sdmt´-j≥ +52.50 Bbn

amdp-∂p.

a. Cu {]Xn-`m-k-Øn\v ImcWw \n¿t±-in-°p-I. 1

b. Cu {]Xn-`m-k-Øn¬ •qt°m-kn-\p-≠m-Ip∂ LS\m hyXymkw kqNn-∏-n°p-I. 1

Cathode
123
123
123
123
123
123

1234
1234
1234
1234
1234
1234

Fe

V

Cu

CuSO
4
(1 M)

High reistance voltmeter

Anode

FeSO
4
(1 M)

ee
Salt bridge



21

Chemistry

SCORING INDICATORS

Qn. No. Scoring Indicators Score Total Score

1 Phenol 1

1% phenol - disinfectant ½

0.2 % phenol - Antiseptic ½ 2

2 a. Increases surface area, so speeding the process 1

b. To remove acidic gangue, SiO2 as neutral slag.  Reactions 1

c. Capture leaving hot gas to preheat the incoming blast of air

OR

Any suitable answer like this 1 3

3. a. Fig.2 ½

differentiating space lattice and unit cell ½

b. Octahedral 1

Justification based on radius ratio

_

+r 95=
r 181

1 3

4 MO diagram of O
2

1

MO diagram of O
_

2
1

O
2
 is more paramagnetic - reason 1

Comparison of BO, O
2
 more stable 1 4

5 a. No ½

Only at high temp and pressurephenol can be prepared ½

b. Resonance structures of phenol 1

Resonance structures of phenoxide ion 1 3

6. a. As a protective colloid-protecting nature 1

b. Al3+ - reason based on Hardy-Schulze rule 1

c. Reason based on force of attraction 1 3

7 a. CH3 CH2 CH3, 1

CH3 
_  CH_  CH2

_  CHO 1

                        OH

b. Clemmensen Reduction ½

Equation ½

Aldol condensation ½

Equation ½
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Qn. No. Scoring Indicators Score Total Score

c. Methanol ½

Sodium formate ½ 5

8. a. conjugated acid - NH+
4 ½

conjugate base  - NH3 ½

b. A.  When dil.HCl is added H+ ions are accepted by NH3 1

B.  When dil.NaOH is added equilibrium shift to the left, trapping OH_ ions 1 3

9. a. Ammonia molecules can associates through hydrogen bond but phosphine cannot 1

b. Ammonia  can form H-bond with water but phosphine cannot 1+1

c. Preparation 1

d. Structure 1 5

10. a. No 1

Justification - Inductive & steric effect 1

b. Reason - In aniline benzene ring is electron withdrawing 1 3

11. a. Fig - 2 - for first order ½

Fig - 3- for second order ½

b. Fig-2 - rate = K[A] ½

Fig-3 - rate = K[A]2 ½

c. Three half lives (calculation) 1 3

12 a. D - penicillamine 1

b. Justification by using VBT 1

c. [Co(NO
2
)(NH

3
)

5
]Cl

2  
  -  yellow brown

[Co(ONO)(NH
3
)

5
]Cl

2 
 -  red 1 3

Explanation

13.  ∆H0
f is +ve,  ∆S0

f is +ve 1

Below 00C, T∆S<∆H.  So ∆G is +ve and the reaction is not spontaneous

∆H is +ve, ∆S is also +ve (as gas is released) T∆S>∆H, So ∆G is -ve 2 4

OR

a. Second law of TD 1

b. Entropy increases 1

c. At 821.43 K, ∆G is zero 2 4

14 By mixing equimolar d & l 1

D & L configuration 1

R & S configuration 1 3

15 a. Buna-N or Neoprene or any one 1

b. Valcunisation and explanation 2 3
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16 a. It is the ions in the solution which are charge carriers, 1

not free electrons as in metal wire.

b. Fe(s)/Fe2+
(aq)//Cu2+

(aq)/Cu(s) 1

c. E0
Fe2+/ Fe

= _ 0.44V 2 4

17 Green colour 1

[Fe(H
2
O)

6
]2+ _ Octahedral 1

Turns brown (depending on pH),  Fe2+ changes to Fe3+ 1

by aerial oxidation

Variable oxidation state OR can provide large surface area. 1 4

18 a. Muta rotation 1

b. Open - ring structure 1 2

Total 60 120

Qn. No. Scoring Indicators Score Total Score
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QUESTION WISE ANALYSIS

1 115 Short answer 2, 3, 4, 5, 6 2 2

2 64 Ob, SA, SA 2, 4, 5, 6, 9 3 8

3 7, 11 SA, SA 2, 3, 4, 5, 6, 7, 8 3 7

4 4 Essay 2, 3, 4, 6, 7, 8 4 9

5 84, 88 SA, SA 2, 3, 5, 6, 7, 9 3 8

6 39, 40, 41 Ob, SA 4, 5, 6, 7 3 5

7 92 Essay 1, 2, 3, 5, 7 5 9

8 13, 14, 18 Ob, SA 1, 2, 4, 6 3 5

9 46, 48 Ob, SA 2, 3, 4, 6, 7 5 9

10 99 Ob, SA 1, 2, 4, 6, 7 3 6

11 32, 33 Essay 1, 2, 3, 4, 7 3 7

12 71, 73, 74 Ob, SA, SA 1, 2, 4, 5 3 5

13 19, 20, 21 Essay 1, 2, 3, 4, 5, 6, 7 4 8

14. 78, 80 SA 1, 2, 4, 5, 7, 9 3 7

15 105, 107 Ob, SA 1, 2, 5, 7, 9 3 7

16 24,. 27 Ob, SA, SA 2, 3, 4, 5, 6, 7 4 7

17 56 Essay 1, 2, 3, 4, 5, 7 4 8

18 109 Ob, Ob 2, 5, 7 2 3

Total 60 120

Sl. No Cluster of COs/ Type of  Questions Mental  Process Score Time (minutes)
Content area

SA - Short Answer

Ob- Objective


