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Development of Question papers for
Higher Secondary Classes

General Guidelines

Question paper may be prepared in accordance with the design and blue print so asto ensure
fair distribution of Curriculum Objectives/ content areas and types of questions.

Question should be based on the Curriculum Objectives.

Curriculum Objectives can be clubbed or can be split into shorter chunks, whenever necessary,
for framing questions.

Questionsfor ng higher order mental processes should beframed, focusing onthe ability
to apply, analyse, evaluate and think creatively.

Different typesof questions- objectivetype, short answer type, essay typeetc., shal beincluded
In the question paper.

There need not be separate sectionsin the question paper for different types of questions.
Questionsthat test mererecalling and rotelearning shall be avoided.

A fair distribution of open-ended questions shall beincluded to promote divergent and creative
thinking.

Question texts and the directions given shall be simple, clear and comprehensive.
Objectivetype questions should aim at testing higher order mental processes.

There shall not be arigid pattern regarding the type of questions, number of questions and
order of questions.

Questionsshall belife-related
Questions shall bein accordance with thelearning activities.
Careshall betakento avoid gender bias, communal sentiments etc. in the questions framed.

Adequate hintsfor answering the questions shall be given, wherever necessary.
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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 processesinvolved etc.

The duration of the examination will be 2 hrs for subjects having 60 scores and
2'/, hrsfor those having 80 scores, in addition to the cool off timefor 15 mts.

Question paper shall be bilingual (English and Malayalam) except in languages. Technical
termscan betrandliterated wherever necessary.

Scoresfor objective type questions shall not exceed 20% of thetotal score.

Maximum scorefor aquestion shall not exceed 10% of thetotal score. However in Botany and
Zoology amaximum of 5 score can be given to a question. Fractions may be avoided.

All questions should have an entry level, so that all learnerswho have undergone thelearning
process can get the minimum score. However, the possibility of applying higher order mental
process, considering the different level s of thelearners shall be taken into account.

Score should be noted in the question paper against each question and word limit may be
specified wherever necessary.

Score shall be given to aquestionin accordance with the mental processesinvolved in answering
it.
The possibility of using a single question text as the question text for other questions can be

explored.

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.

Guidelinesfor developing scoring key

1
2.
3.

Scoring indicators should reflect the mental processesinvolved in answering that question.
Conceptsto be evaluated should be clear and specific.

Scoring key for open-ended questions shall give due consideration to afairly wide range of
possibleresponses. It may include sequencing of ideas, relevance, originaity, creativity, level
of thinking, presentation etc.

The scoring key should indicatethe split up scoresfor the essential lower order mental processes
and the higher order mental processesinvolved inthe answer.

Reasonable split up may be given for the scores.

Whileevauating the ability to expressthe knowledge constructed by thelearner, limitationsin
language shall beignored.
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Curriculum Objectives

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.

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.

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

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.

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

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

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

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

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

To familiarize the structure of simple ionic compounds of AB and AB, type such as NaCl,
CsCl, Zn§S, Na,O, CaF, and density calculations of cubic crystals through discussion,
charting, model making and problem solving.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

To understand Nernst equation through discussion and problem solving.

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

To familiarise the chemistry of corrosion and its prevention through discussion and seminar.
To develop an idea about average rate and instantaneous rates through discussion and
graph plotting.

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

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

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

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

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

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

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

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

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

To familiarize emulsions through discussion and experimentation.

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

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

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

To understand the preparation of phosphine through discussion and charting.

To understand the preparation and structure of important oxides, halides and oxo acids of
phosphorus through discussion, charting, experimentation, model making and assignment.
To compare the properties of halides, oxides and hydrides of group 15 elements through
discussion, charting and reference.

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

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

To understand the manufacture, properties and uses of H,SO4 and Na,S,0, through
discussions, experimentation, charting, assignment and project.

To compare the properties of oxides, halides and hydrides of group 16 elements through
discussion, reference, assignment, seminar and charting.
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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To familiarize the occurrence. isolation, properties and uses of noble gases through
discussion and seminar.

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

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

To understand preparation and properties of KMnO,, K.Cr,O,, CuSO,.5H,0, AgNO,
and halides of Hg & Ag through discussion, experimentation and assignment.

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

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

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

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

To understand the principles of extraction of metals through discussion.

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

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

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

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

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

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

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

To undestand Werner's Coordination Theory through discussion.

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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To develop a qualitative idea about crystal field theory through discussion.

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

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

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

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

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

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.

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

To familiarize Enantiomers and Racemic mixtures through discussion and assignments.

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

To familiarize the concept of resolution through discussion and charting.

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

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

To familiarise the properties of alcohols through discussion and experimentation.

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

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

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

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

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

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

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

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

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

To familiarize important methods of preparation of commercially important compounds
containing the functional groups -CHO, —CO and —COOH through discussion, reference
and assignment.

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

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

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

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

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

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

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

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

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

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

To familiarize biopolymers and biodegradable polymers through discussion and assignment.
To understand the classification, function and structure of carbohydrates through
discussion, charting and model making.

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

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

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

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

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

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

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

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

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

Retrieves/recollectdretel|sinformation.

Readily makes connections to new information based on past experiences and
formulatesinitial ideas/concepts.

Detectssimiliaritiesand differences.

Classifies/categories/organi sesinformation appropriately.

Trandates/transfers knowledge or understanding and appliesthem in new situations.
Establishes cause effect rel ationships.

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

Communicates knowledge /understanding through different media.
I magines/fantas es/designs/predicts based on received information.

Judges/apprai ses/evaluatesthe meritsor demerits of anideal develops own solutions
toaproblem.
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WEIGHTAGE TO CONTENT/ CO

/Sl. No. Unit/ CO No.of Questions Score % Score )
1 Atomic Structure and Chemical Bonding 1 4 6.6
2 The Solid State 1 3 5
3 Chemical Equilibrium -11 1 3 5
4 Thermodynamics -11 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
10 Metallurgy 1 3 5
11 Co-ordination Compounds and Organometallics 1 3 5
12 Stereochemistry 1 3 5
13 Organic Compounds with Functional Groups 1 3 5
containing Oxygen - |
14 Organic Compounds with Functional Groups 1 5 8.3
containing Oxygen - 1l
15 Organic Compounds with Functional Groups 1 3 5
containing Nitrogen
16 Polymers 1 3 5
17 Biomolecules 1 2 3.3
18 Chemistry in Everyday Life 1 2 3.3
Total 18 60 100
N J
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WEIGHTAGE TO TYPE OF QUESTIONS

- No. of 0 h
Sl No. Type of Questions : Score 0 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
4 Type of questions
Objective Short Answer Essay Total
3. No Unit/ CO o 2 o 2
& 3 & &
1 |Atomic Structure and 4 4
Chemical Bonding
2 | The Solid State 3 3
3 | Chemical Equilibrium -I1 1 2 3
4 | Thermodynamics -11 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
10 [Metallurgy 1 2 3
11 |Co-ordination Compounds 1 2 3
and Organometallics
12 |Stereochemistry 3 3
13 |Organic Compounds with 3 3
Functional Groups
containing Oxygen - |
14 |Organic Compounds with 5 5
Functional Groups
containing Oxygen - 11
15 |Organic Compounds with 1 2 3
Functional Groups
containing Nitrogen
16 |Polymers 1 2 3
17 |Biomolecules 2 2
18 |Chemistry in Everyday Life 2 2
Total 10 30 20 60
N

14
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HIGHER SECONDARY COURSE
SAMPLE QUESTION PAPER - |

CHEMISTRY Total Score: 60
Std. X1 Time 2 Hrs
("INSTRUCTIONS N
1. Answer al questions.
2. Read carefully the instructions given against each question before answering it.
3. Cdculations, figures and graphs should be shown in the answer sheet itself.
4.  Give equations where ever needed.
m13¢3 v Ul
1 opew canosyapwdenie 2Omo af)9)@emo.
2. 20om0sBA ag))mmMoIm) M 80¢ed GaldBiOMIM) cmeo ®anldlenm mlidezwsBsud (bl aowlessmo.
3. HEMEN)A9)SLNBW, 2l(@E@BUA, (1Na0)BW agMlal POMOEI|0lE3 ®OM DMeIWIGlensMo.
K4' @)AININBS MLOLIOD TV EBU O3H0S)H96Mo. )
1 In aclass 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
20)IM)HSIT QalEIWILH)IN EITVAUNTD)EHOBo|FIWBS O~ O)o 2lB2JV@8 80) all3yodmlwes
@RE(I0Wo MEBOM®OEM. “aflal AM®)E008 @Y HAVAIFlEHIW)o WIMIMAMBaNB;SAFOW)0 DaICWI
H8920.” @D (AINT@IAUM B0} OBIAOOIMOBINM TVAOIVWEONIOS AULHD AN B> 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

Nizgoqy andemavl@d ms)an@Im) @)Mi MoyMAe GRWI0) EHIGH0 aRFRIMIHEN0 MANIW] HaldSla]
B WBI®20H6)aM).

a. D(ald000 @RIVOMVBI® AUTV@EHUWD HaldSla] GalB@H0)MN@IOMW NYMEORT)? 1
b. epioqy andemailcelss anemomi @el Galden)am). &osMo AlluBAOLe)E:. 1
6V 00 6V

C. 80} 6RIAY aNBeMaV (aIQIBOIH}EMIOUE ODBBER TVoOBHUTNATIN af)HANEIN0 HO0YEEBUS 6219007
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
fig (i) fig(ii) 1

b. The radii of two oppositely charged ions forming a crystal lattice are 95 pm and 181 pm.

15



HSS - Sample Question Paper

Predict the type of structural arrangement of that crystal. Substantiate your answer. 2

. @G HIV@, MOITIY LIGIaS af)avlal (SIQUEs RISMEOW] NIMWeL]S IBEBSEM.  of)B;1od

@RUVWAIER0W] VGOV 2fl@o aB@OeM? MIEBB)OS OTMO0 MVIWE:GH)Hs. 1

. 80) (I3 eglnileal AyEIT® 21032@R)BS 0ME GRCWIIM)H:8)0S @R 95 pm, 181 pm

af)MIAUIEM. DD (HIUROd (Ha1d0em ALISM @) GOOWIENSS®IWIBIEe)0? DO TVIW)
B> 01 E0) . 2
'Paramagnetism is related to number of unpaired electrons? Draw the MO diagrams for O, &
02_._ _L_Jsi ng MO diagrams, findout which is more paramagnetic O, or O,~ ? Also compare their
stabilities. 4

al00020UNGIMo af)N® GRISIVLIC LIS ESIMBGSB)OS af)eRANIW] NIMWe,|SIGlee}aN).
O,, O, apmlames MO wowsesw andesd. oo MO woweaswd gaicwonla O, @resmo
O, @eemo #)S)®@3 al00023DPlE; af)M) HOMEBOm)H. DAIVHS TV @IODRYe OalQ)d.
4

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

a. Can the student prepare phenol from halo benzene and ag.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

@RDOOENT n00OLIW)o Rel® EILOWIWO HORAOGAWIBHONTVA)0 DalEOUlla] TVOWIDEM @RAN
ol @Matinoailele adgzowmlene 80) AldyodmO]l GRBIEHCA00U3 DNBIBNAM).

a.  cacdqajosnm 9Vamoallene adgzomlene a0oeeld emIMaVIM)e Rell® EIIWIWo HOAOE(AWI
SOOIV DalCWIUTla] 3)51e8 anlemouwd 2EInI0Glalenom &Flwieno? TVARMOIEe)E:. 1

b. anlemowd mlal eldaavlom 210lajos9aM).  anleMOSIOG D ALIBIAUODD QIY ST A SN AN
@l calngl anlemoglead@io an1EMIBHHIVAL @OEWIMIHMWW)o 0HAVLOMMAV LISM &3
QO W B9) . 2

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

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

b. For coagulation of AS, S, Sol, which is more effective AI*" or Na'? 1

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

Bag) (1203 Gal3Om]DlB9)M ogelog,ﬂm’i, alelle eagad L‘ﬂﬂg,};(oﬁqﬁ )01 MDIBYMDTOM @S

9a]S)Om)aN).

a. oalles 80) elcoasleld §:HIEBIVIW @V HRENGIOM aG®) N}EMAEM DalcWIW 2o
BN ) ? 1

|3+

+
b.. AS, S, erord esomomyealy eaigyaalay AlPT amesmo Na' @pesmo @)s)@@d »)emaleo? 1

80} elcwoanlells; 66:0ez800wWlom allaiesomilgl er@lom WIMiEaldaum 211w EOmEHIU
2WABM@ON)  ag)NOBHINE? 1

You are provided with the following reactants and reagents.

Reactant Reagent
CH_-CO-CH, Amalgamated Zn/conc.HCI
CH,-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

16
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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

®IOY OBIS)OMIGEN)M @REIDBHIVBHEEBOHS @RAITEH) AULIM)AUWo MDSIVIGEHNM EOMVAUNT®)LHSB)
aleOUla] EOMV(AIAUIBEMMo MSDN) VOO e

a.  ®0600 EOIV(alAIBCMMODBEN0 DENBIGH)IN D@BAIMOMINMR GalOOP}@):. 2

b. &ocooamlene 9uBeeSITlENM EOTVAING:IE@BS)0 POMV(AIAIBCMMOTINM Gald)o af)P)®)d:. 2

C. M@BW GaNIBMIBWINEOWY0 (sm@gﬁaj GMLOUIWo HNAOGAIBONTVADIAENM  EITV(alUBTIN
MODIT) DalGRIWEN)MOMELITI DENBIBGIAN DTIAIMEBBEBO)? 1

@RE13HI0d0 @2avaIa o)

CH,-CO-CH, @oaomdneagl. Zn/nomue.HCI

CHS-CHO =erlo NaOH

The following are the equations for dissociations of two compounds.
i NHy+ HO, = NH, .+ OH~

3(20) 4 (a) (@)
1 + —_
ii. NH4CI(aq)—> NH," )t Cl o)
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 agueous solutions of

(A) HCI (B) NaOH 2
©6NR) MoW)BMEBB)OS AlGWIRM TLVANIOG6BBUT MAMIGBIH)M).

A DD TVBANGYEBU DalCIW]a] @REAIMIW-GBREAEMIVo EHIOHOW Miand enVlmvIeel
CHOMRCGNG @RAVIAW - GNIAY GRIS] HOETROIN) . 1

b.  @reasmlw-@pcacemlwo ¢g000M iand pOMIWIGRISE DT al0@MA)eS ¢NMBajla) 2er
©@eN©M] GaI3OmIMd ME0B:00RMM PH 2096Bu8 Minnd EIDVMI &)0a)) OB06MR)QAIOYIND a])6a3

HMWIEM?
(A) HCI (B) NaOH 2
Two physical properties of ammonia and phosphine are gives in the table.
Boiling Temp. Solubility in
/°C water/mol | —*
Ammonia — 33 31.1
Phosphine - 88 8.88 x 10— 4
a. Suggest the reason for the difference in boiling temp. 1
b. Which is more soluble in water, ammonia or phosphine? Why?
c. Outline the preparation of phosphine and give its structure. 2
@REEMIVVHSV)0 GaNITVHOANERW)o 0N BV N}MEBU al5ldQOW] H&HIS)OIGIBH)aM).
@lgmlel Reiomleel cRIVMIo
(Wil TL@3aty MS1@d) (emoud/eiqd)
@PRER6MIW - 33 31.1
CanII®OaNM — 88 8.88 x 10— 4

a. OI8MRIYIEd oMM M AY@IOTVODIN &HO6Mo MIBEZUTIEe)H:. 1
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10.

10.

11.

11.

12.

12.

13.

b. @re20emlo @YEIMI EanoM3Pennm @YEIMI RLIOTIGE »HS;MT LIVIENING?  af)AO®HIME? 2

C. GanOMHOaNd MIAAISHMO af)E@BBOHM?  af)ANE DGIOG CLISM? 2
A student arranges the following amines in the increasing order of their basic strength as follows.
CH_,NH_<(CH,),NH<(CH,), N.

a. Isit the correct order? Justify. 2
b. Ethylamine is more basic than aniline. Give reason. 1

830} allagodmdl @2IN)He8 @PAIWINS CNIMITVIGIVIOS GRSITLOOMOTITE ISP HGHISIOMIC1He)aM
(1000 (AT AlH9)aM).

a.  GAM3 ©B»IS)OMIBIHENAN (Ao VdAIWIGEMI?  TVAGMCIHN)d:. 2
b. oveend @ralmlecBdwio @mlaimleldio emialavigl @ooi&I0sm Madl®o MOO®ALo
021Q)) . 1
Three graphs are given below for the reaction A— products. First graph is for zero order.
0 T 1
Rate Rate Rate
Conc. > Conc. — (Conc. )?—
Fig (i) Fig (ii) Fig (iii)
a. ldentify order of reaction from second & third graphs 1
b. Write the rate law expression for second and third case. 1
c. For afirst order reaction, how many half lives does it take for the concentration to reach one
eighth of its original value? 1

A— 96ialamo. @D (aIUBCHDMOWIOR 2D (NIaN)BU3 OB0S)OTIBIHEH)AM).

SaMNOACTM® MVIE00 BOBWA (AU MOBD BHOEM1HH}AN).

a 29 (0Wan)»Sled MMM B2600 (alaIBCIICMRWIo BOBAWA B6MB)allS1een)d:. 1
b. emeoncom@IM)e MMORETM@IM0 GOG GEIO af)d:aV(alaH® af)P}®)d:. 1

C. &0) anqy B08WA8 (nIUBEMMOTIG B0) AUN@)ANOM NOUWD GRDINA CSSOOTIOEI NOUID
WIS %@@@:ooﬁ a® @RARLOW) MU CAIMElQIn)o? 1

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)]*-is alow spin complex. Justify. 1
c. Ambidentate ligand can determine the colour of co-ordination complexes. Illustrate. 1

30) ©60UBYaIClcUIWMOITE, B30} CGEIWIVWIOS CHMOBITE H2IMIO @OoUdo BSIMRIDW BHIEMO]S).

a. Y enanailaudodo MIBeo §21Q0M 80) 2T MIBEGUTIEe)d:. 1

b. [Fe(CN)6]4_ 80) ¢eaVail® @B00q)dM @RS TVOW)BCH6)E:.

C. &0) GHO-BIAUWIEMaUM EB00gleTVM3 @RomMilowemRd elwom’ eME®;ITE @Ry GHogld:MlOM
Moo MIBENWB9M @@IM TLOWIBHY0. 2B3a0Ga] AlUOBIBE)H:. 1

At atmospheric pressure ice melts only if the temperature rises above 0°C.

Give the signs of AH and AS during melting. Ice does not melts at a temperature below 0°C by

18
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14.

14.

15.

15.

itself. Why? When NaHCO, is added to dilute HCI, the temperature of the reaction mixture
drops. Despite this the reaction is spontaneous. Give reason. 4
@R 01e:u2330m108 900l 0°C @3 $)S)®ERI0WIGE 2O(MED Do) DOJBHAMBEB). HO)B:)IN @RA
munled AH, AS agarlaioes aflamo agamosmiz  0°C @3 @009 gl avioe 20)&amlal of)am)
02:0E?  ¢MBaflay HCl enomloiceaiss NaHCO, ¢aidomod alwloomlen 2mainoai @ogam).
af)MIE)MOLN0 D (alAUBTMMo TMVOAICMBMIQMS @M.  GHOVEMOANT)? 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(|)+02(g)

ii. CaCO, — CaO(S)+CO 1

3(9) 29)°
c. For aprocess AH is-115 kJmol and ASis-140 JK. Calculate the temperature at which the

process is in equilibrium state.

a  ©@mom Am®ailed Mo as)8s AMTGAIERIES @IEa 3R OMIOW (alaladlHe)Hole).

DO HOAER0 HOWMIASAVIDLI aB® @O@IANOW] NITWe|S1Blee3aN)? 1
b @09 ®mMIBlenam (aIAIBEDMEIBUB MOAIGUDIAHEBBBONEMESILI0 MVIWo MSHN)AMNAIWIENT. TVOW)
B> 016 B>
i 2HgO(g)—> 2Hg(l)+02(g)
i CaCog(g)—> CaO(g)+COZ(g). 1
C &0 (aadommonlend AH is-115 kJ/molgo AS -140 JK 90 @mesmsslcd @ (alaidommo
Mam)INoImNO1ed Al 21N ©DaR0A] af)OW]Ble)0? 2

Enantiomers of lactic acid are given below.

COOH : COCH
|
|
H,C uiC | C . CH,
| \
Al N | HO H

(i) (i)

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

2106518 @RIVIAUING af)MOGIHICWIND0}HUE GAVIGBIBH)IM). BIG:SIS: @RIIWIHM oavals; aludlmo
af)EBBOM DEMROSN0?  LI0HSlS @RIl ®m@o@es 'D' @0 'L' 9o @moemdadlneoaumsud alo

v

D). D)BHSI HHOS)OD af)MIMaHIEWO HR0)H»WBEP 'R’ 90 'S 9o es0emMadlneoaum)eud mluni

QN 69) . 3

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

u1080Qfld: 060l alddo DalcWIUlENIANM B0) GaldSIAAB @RYNT LM - ag)y. 3

A SO 0000 2alGWIUTEHOANMM GANO0ID) CaldSlOAcleM Gald)o aICWOINARe af)Pdd. 1
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16.

17.

17.

18.

18.

b. oemyd engsmiled amlimyo PMeoen)am qLI0EAIE: 06mYolem @90lMye &SIM@IMss 80} ol
m13e3uTleH:. @I DUBHRISIGIEN)AM OV QILEMAIBN) . 2

An arrangement of apparatus and chemicals is given below.

High reistance voltmeter

Anode@

_ Cathode
Cu

Fe
FeSO,(1 M) —— 1 CusSO,(1M)
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 Cu®/ Cu
electrode is +0.34 V. Calculate the standard electrode potentials of the Fe ?*/Fe electrode.

2
B)02] DaldhOMEBB)ESW)o POTVAUTIOENB)ESWI0 (BHAlBsMo 2O ®ANIEee)IM).
a.  eailos qowdg (NIIAEIM) aldh0o GLIAOSHMIl DalCWOIWIHONA|S)AVIEL  &HIEMHRT)? 1
b. ©r@ 0lITEatad ag9ym)e:. 1

C. &0 eavelload emf +0.78 V amyen. Cu?/ Cu DEISESOWD TROMBEWAW mels;6(so
©a1005Mauy@d +0.34 V @mesmas eanlclesymm). Fe */Fe meisesouslon quomewadns e
BESOUW HlONSWBaUYDTY BH06M)ds. 2

One of the properties of transition metals is formation of coloured compounds. State the

colour of ag.solution of Fe(ll) salts. Give the formula and shape of complex ion responsible

for the colour. Identify the colour change that occurs if a solution containing Fe (11) ion is
allowed to stand, give reason. State one feature of transition metals which makes them able to

act as catalysts? 4

MVO(HREM MLIGEBRIOS B0 N}EMRON MIOMBS MVoWIHMEBUW 0)alld:0le0)d agym@. Fe(ll)

e1IemaEBg)es Rell® LOMIH8)Hs Moo af)M? 0D al0sm GOOTIM) HIVMAOW EHIogld: TV

@EWoMINM ©OMaVI(®Ae (Ganodmel) GRGIMIW)o &IS)en . FE(ll) erewom ansaslw

LDOM &)0a)) GMOo Qlaflo}aNIM3 MBIGIAN MO0 @MIQo Af)IMIEM?  M@IN) HIVEMEOAAN? TV

26M GRIDANEEBOS DBIE(AI0BHEBB0W] (alUBTMEOIM aldi0aIMDOLH)IM ERAUWIOS B0) TLANGUDaU

(N}EMO  af) D6 ? 4

A freshly prepared ag.solution of o - D glucose and 3-D glucose when allowed to stand, their

specific rotation attains a value of +52.5°.

a. Suggest the reason for this phenomenon. 1

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

al)®)®00] Md2ileoea]s @Y@3and Wl - Pieandmileadw)o nIlgo-wl- Qreandmiledw)o =ellw

LM B)}O0 CMoo GRMENIO® AUafle}MMI@, @AIWIOS MIoalMladld ©00egaHm +52.5° ey

@00)M).

a. O (a®EIMVEDIN) &006mMo MIBCIUTEe)H:.

b. ©v (a1eRoMOTIGE Q)eEeooMIMmMEIG:)M ALRISMO AY®IOMO MV)aila{lee)d. 1
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SCORING INDICATORS

Qn. No.

Scoring Indicators

Score

N
Total Score

Phenol
1% phenal - disinfectant
0.2% phenol - Antiseptic

Y2
Y2

Increases surface area, so speeding the process
Toremoveacidic gangue, SIO,asneutral slag. Reactions
Captureleaving hot gasto preheat theincoming blast of air
OR

Any suitableanswer likethis

Fig2

differentiating space lattice and unit cell
Octahedra

Justification based onradiusratio

rm 95

r- 181

Y
Y

MOdiagramof O,

MOdiagramof O~

O, ismore paramagnetic - reason
Comparison of BO, O, morestable

No

Only a hightemp and pressurephenol can be prepared
Resonance gtructuresof phenol

Resonance structuresof phenoxideion

Asaprotective colloid-protecting nature
AlI%* - reason based on Hardy-Schul zerule
Reason based on force of attraction

CH,CH,CH,,

CH,— CH-CH,-CHO
OH

Clemmensen Reduction

Equation

Aldol condensation

Equation
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Qn. No.

Scoring Indicators

Score

Total Score

C.

Methanol
Sodium formate

Y2
Y2

conjugated acid - NH*,

conjugate base - NH,

A. Whendil.HCl isadded H* ionsareaccepted by NH,

B. Whendil.NaOH isadded equilibrium shift to theleft, trapping OH—ions

Y2
Y2

Ammoniamolecul escan associatesthrough hydrogen bond but phosphine cannot
Ammonia canform H-bond with water but phosphine cannot

Preparation

Structure

No
Justification - Inductive & steric effect
Reason - Inaniline benzenering iselectron withdrawing

Fig- 2- forfirst order

Fig- 3- for second order
Fig-2- rate=KJ[A]

Fig-3- rate=K[A]?
Threehalf lives(calculation)

D - penicillamine

Justification by using VBT
[Co(NO,)(NH,),|CI, - yellow brown
[Co(ONO)(NH,) ICI, - red
Explanation

AH%is+ve, AS’is+ve

Below 0°C, TAS<AH. So AGis+veandthereactionisnot spontaneous
AHis+ve, ASisaso +ve (asgasisreleased) TASSAH, SOAGis-ve
OR

Second law of TD

Entropy increases

At821.43K,AGiszero

By mixingequimolard & |
D & L configuration
R & Sconfiguration

Buna-N or Neopreneor any one
Val cunisation and explanation

O N i B S T
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Qn. No. Scoring Indicators Score Total Score
16 a | Itistheionsinthesolutionwhicharechargecarriers, 1
not free electronsasin meta wire.
+ 2+
b | Fe /R’ /ICU?" /Cuy 1
C | Elp, = — 044V 2 4
w7 Greencolour 1
[Fe(HZO)ﬁ]2+ —Octahedra 1
Turnsbrown (depending on p™), Fe?* changesto Fe** 1
by aeriad oxidation
Variableoxidation state OR can providelarge surface area. 1 4
18 a | Mutarotation 1
b. | Open-ringstructure 1 2
Total 60 120
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QUESTION WISE ANALYSIS

. . )
Time(minutes)

S.No Cluster of COg/ Typeof Questions Mental Process Score
Content area
1 115 Short answer 2,3,4,5 6 2 2
2 64 Ob, SA, SA 2,4,56,9 3 8
3 7,11 SA, SA 2,3,4,56,7,8 3 7
4 4 Essay 2,3,4,6,7,8 4 9
5 84, 88 SA, SA 2,356,7,9 3 8
6 39, 40, 41 Ob, SA 4,5,6,7 3 5
7 92 Essay 1,2357 5 9
8 13, 14, 18 Ob, SA 1,24,6 3 5
9 46, 48 Ob, SA 2,3,4,6,7 5 9
10 | 99 Ob, SA 124,67 3 6
11 | 32,33 Essay 1,2 347 3 7
12 | 71,73, 74 Ob, SA, SA 1,245 3 5
13 | 19, 20, 21 Essay 1,234,567 4 8
14. | 78, 80 SA 1,245 79 3 7
15 | 105, 107 Ob, SA 1,2579 3 7
16 | 24, 27 Ob, SA, SA 2,3,456,7 4 7
17 | 56 Essay 1,2,3457 4 8
18 | 109 Ob, Ob 2,57 2 3
L Total 60 120 )

SA - Short Answer
Ob- Objective
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