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g Hours: 150T+50P NEW SYLLABUS

teachin

Full marks: 100 (767 + 26 P)

Introduction : Pass Marks: 277 + P
l;hemislfy is concerned with the physical ang )
che

emical reactions. Chemistry, thus, is g po

henomena. The power resides in . oxtending ol
Chz;:;f:tii& measurements under controu:;‘: CCO(;::S:R::\':" "r'h‘“’"ﬁﬂm;ilnnd axperiments lgvzI:/rtru‘g,;”((;l:rr:f'l;n:t‘:;gn?;u\g:\":1):1}3
U i ; ! L} i
) as a result, there will be a rovulting  concepts  sugges :
'”Veftle%a:;?: Srecognition of a problem: fr?:r(r)w(::iltxl:t:l&:)trl\o ) fo'|' e oxiuting concept 'Mdmﬂplo n‘f:&ciﬁlvtlly'l:)'f‘:;?t;t:(;?:lr.)‘?l'r":m(:‘rt:n:ﬁ/ﬁg
Nz: The present curriculum aims to foster thi. umguat'!‘t;us to solve the problem and ultimately refinement of the original
‘.3‘;_" cal aspects of chemistry. 98 among students by enabling them to study both theoretical and
e is theory-cum-practical. |
mhzonx:‘f:ree " inteanS o pfovide o c;nlzr:t‘;ﬂ:ggxl tt; consolidate learning in chemistry achieved In the socondary school.
Mh mistry and the students not sty dying the b° Qe and appropriate skille for those students, continuing further studies
ind t: facts, concepts and theories whiah l?lu Ject beyond this slage. The course seeke to malntain # balance between
ssefu Srrin e sfursed to will facilitate understanding of the properties of substances, reactions and
p{ocesses‘bemp oy So is IMmulate, create and sugtain students' Interest In chemistry,
Chemlfm;waregof the importance :fesr::(i:e‘ I‘zfiiboratory Is an essental component of its syllabus, The course intends to make
sudents g ' entific method for accurate experimental work and develop the abilities to interpret,
organize and evglua}e ata in order to make decisions and solve problemas
I General Objectives '

The general objectives of this course are to:

1. apply appropriate chemical principles, concepts, theories, definitions,
conclusion, mgke generallz‘altlon, and predictions from chemical facts, ob
2. select approprlate. facts to illustrate a given principle, conceplt, theory,
3 present chemical ideas in a clear and logical form; and
4. select and organize data and perform calculations in which guidance on the method is not supplled.
Il. Specific Objectives
After studying the course, the student shall be able to :
1. state and apply fundamental facts and principles of chemistry dealing with the
i. Methods of preparation: general, laboratory and industrial process of the matters,
i. Physical and chemical properties,
ii. Important applications.
perform chemical calculations:
identify the mineral resources of Nepal;
understand chemical patterns and principles; .
apply knowledge and understanding of chemistry in familiar and unfamiliar situations;
make accurate observations and measurements, being aware of possible sources of error;
record the results of experiments accurately and clearly; draw conclusiop and make generalization from experiment: and
appreciate the scientific, social, economic, environmental and technological contributions and applications of chemistry.
' General & Physical-Chemistry (Sectien A)
Unit1: Chemical Bonding and Shape of Molecules - 3 teaching hours
! CYbridization and concept of sigma andvpsi é);gg? T
3. pf;f,?;fozh;"fgf:gﬁ’,;:;ifggif,;'?gﬁage of molecules) on the basis of VSEPR and hybridization. (BeF,, BF 3, NHy, H,0,
ity HOz, Cabz, CaHa, HaS)
. Volumetric Analysis , o
 Different ways of expressing the concentration of solutions
I Molarity ,
I Normality ‘
. Molality
:IV~ Sram ILitre
. ercenta
Titration: et
! ACi:—base titration ‘ 4 voint vl .
€dox titrati : " ndard solution, end point, equivalence point,
Primary standaar(()jnsubStance s, primary standard solution, secondary sta
M®Utral point, indicators
*Vation of normality equation ,
®lation between normality and molarity
Slection of indicators in acid-base titration @
Olving related numerical problems

o6, the nature of matter and the wtudy of

laws, models and patterns to interpret, draw
servations and experimental data;
model and pattern;

- 8 teaching hours

Vo o A

nd pH curve



186 Asmita’s Question Bank (Science)- X1l ' | . -12 teachi"gh : 'Af‘
Unit 3: lonic Equilibrium ' ' o ; A X e it B i
4 Y efif
1. Introduction w dilution {8W) pe 3
2. lonization of weak electrolyte (Ostwald stdﬂ:mon aw, i enp r
3. Degree of ionization and ionization constan . . O - pref?
4 Strength of acids and base interm of Ka, Kb and pxe and pyy values _ . " . 2 de‘:c
5. Acid-base concept ! , » PhySm i
i Arrhenius concept of acids and bases. - I N 3 che .
ii. Bronsted Lowrry concept of acids and bases . o . o Al |
ii. Lewis concept of acids and bases. : - v ; i E‘
6. lonization of water, pH and»_ pH-scale. - i C
7. Hydrolysis of salts (qualitative cpncept) _ 19
8. Solubility product principle and its apphcatlon - o . 0 Ll 0
9 Common ion effects and its application o st 9 pets
10. Appiication of solubility product principle in qualitative aqa ysn§ | prepe
11. Buffer Solution . o o ) OH! 2 hysi
(Solving numerical problems related with solubility, solubility product, pH and pOH) - 10 teaching), i Eneﬂ

Unit 4: Electrochemistry

.
Vo
m

1. Introduction . -
2. Electrolysis; strong and weak electrolyte : ‘ C
3. Arrehenius theory of ionization _ . -
4. Faraday's laws of electrolysis : - ‘ &
5. Criteria of product formation during electrolysis _ : "
6. Electrolytic conduction, equivaleént and molar conductivities 5. Po Yl
7. Variation of conductivity with concentration = o . - T
8. Electrode potential, standard electrode potential, standard hydrogen electrode and its applications =
9. Eletrochemical series and its use to predict the feasibility of redox reactions S
10. Electrochemical cell (Galvanic cell) - - : . ‘
11. EMF of electrochemical cell in the standard state : . 9.2.Hall
(Solving related numerical problems) - . Preg
Unit 5: Energetics of Chemical Reactions - 8 teaching ho L
1. Introduction, unit of energy ii.
2. Somie thermodynamical terms: system, surrounding, boundary, universe different types of system, state function s+ Phy
variabies and internal energy : + Che
3. Exchange of energy between the system and surrounding -
4. Different types of thermodynamic process .
5. The first law of thermodynamics %
6. Sign convention of heat and woik M
7. Enthalpy,-enthalpy change in chemical reactions s
- +8." Hess's law of constant heat summation Unit 1¢
9. Heat of neutralization, heat of solution, heat of combustion, heat of vapourization, heat of formation and bond energy f  10.1, A
(Soiving related numerical problems) 1. Intr
Unit 6: Chemical Thermodynamics ‘ - 6 teaching ho;f 2. Dis
1. Spontaneous process © 3. Pre
2. Second law of thermodynamics . pri
3. Entropy and its physical concept 4, Inc
4. Entropy change in phase transformation . ) - 5. Ph
5. Entropy and spontaneity . 6. Ct
6. Entropy changes and their calculation ’ ‘
7. Gibb's free energy and prediction for the feasibility of reaction
8. Standard free energy change and equilibrium constant: '
9. Influence of temperature on spontaneous process ;
. (Calculatiqn invqlving in standard free energy change and equilibrium constant) ‘ :
it 7: Chemical Kinetics hing h"#"
Cencept of reaction rate . - 10 Teach! >

Un

1

2. Average rate and instantaneous rate of a reaction

3. Factors that influences the rate of reaction

4. Rate law equation, rate constant and its units

5. 1% order, 2™ order, 3" order and zero order reactions
6. Order and molecularity of a reaction

7. Integrated rate law for a first order reaction

3'

Half-life of a reaction (first order)
9. Explaining the increase in reaction rate with temperature or collision theo itati
oo ! ! ry (qualitative conce
10. Concept of activation energy as the energy barrier, activated complex and effect of catalyst or‘\)ttg;":;te of reaction

(Soiving related numerical problems)
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Organic Chermi Chemistry 187
 §: Aromatic Hydrocarbon eMistry (Section B)
yni ofinition, characteristics of aromati
1 Eenzene derivatives
preparation of penzﬂenes‘ from
? i decarboxylation, ii. phenol; jii. ethyne:
physical properties of benzene
3 chemical propetties of benzene
Addition reaction : hyd‘rogen, halogen ang 0zZone
i Electmph"'c substitution reactions: Nitration, Sulphonati ,
i, Combustion of benzene and uses on, halogenation, Friedel Craft's alkylation and acylation
qit §: Haloalkanes and Haloarenes . ,
g1,mloalkanes: . ' ) _ - 8 teaching hours
" |ntroduction, cflassuﬁC:tl'on':nd iIsomerism - ‘
aration of monohaloalkanes from ak
grr;zecal propertit-_:s of monohaloalkanes anes. akenes and alchly
chemical properties ‘
Substitution reactions
. Elimination reaction (dehydrohalogenation)
. Grignard's reactions -
Reduction reactions
- Wurtz's reaction
_ Polyhaloalkane;
- Laboratory preparation of trichlorometha
- Physical properties of trichloromethane e et g Hiopenone
Chemical PfOpeﬂlgs:-Odegtion. reduction, action on Silver Powder, conc. nitric acid, propanone, aqueous alkali,
Carbyl amine reaction, Reimer Tiemann's reaction, iodoform reaction, etc o
9.2.Haloarenes: ’ .
+ Preparation of chlorobenzene from
i. benzene
ii. benzene diazonium chloride
+ Physical properties
+ Chemical properties :
- Low reactivity of haloarene as compared to haloalkane in term of nucleophilic substitution reaction
- Reduction of chlorobenzenée '
- Electrophilic substitutre reactons
- Action with Na, Mg and chloral etc.
- Uses , : ey
Unit 10: Alcohols and Phenols ‘ - 10 teaching hours
10.1. Aicohols: , ' ’ s
1. Introduction, classification, nomenclature and isomerism

2. Distinction of primary, secondary and tertiary alcohol by Victor Meyer's Method ‘
3. Preparation of monohydric alcohols from i. haloalkane ii.  Grignard's reagents using aldehydes and ketones iii.

Primary amines  iv. Ester , e .
& lndustrr}ilal preparation ethanol from: i. Oxo-process ii. Fermentation of sugar iii. hydroboration of ethene

5. Physical properties monohydric alcohols

Chemical properties of monohydric alcohols

" Reaction with HX. PX3, P05, SOC' .

* Action with reactive metals like Na, K, Li

- Esterification process '

Dehydration of alcohols. . ‘alcohol with oxidizing agents.

- 3 teaching hours

G CO“"’)OUHGS H k '
- Muckel's ry o
I's rul + 8tructure .‘)f benzene,_ isomerism and orientation of

iv. Chlorobenzene

B e vy

Oxidation of primary, secondary and tertiary a

: Fthiduction of alcohols (Catalyic dehydrogenation)

aborato hanol iri -

Lo AbsoluteZlct;z?\to(l),f;tethylated spirit, rectified spirit; alcoholic beverage.
Preparation and uses of ethane-1, 2-diol (glycol) |
102 'eparation and uses of Propane-1, 2, 3- triol (glxcem)
i - Phengs:
: lntroduction to phenol

- ®paration of phenol from
chlorobenzene
iii Duazovnium salt and
Ph €nzene sulphonic acid

Ysu;al Properties of phenol
: eml;al properties

Cidic nature of phenol

3,
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188 Asmita’s Questioh Bank (Science)- XIl hvdride
- Action with PCls, PX3, NH3, Zn, Na, benzene diazonium chloride and phthalic anhy

- Acylation reaction, Kolbe's reaction, Reimer‘Tier'nann’s reactu:n and Friedel Craft's alkylation
Electrophilic substitution: halogenation, nitration, sulphonation,

- Laboratory test of phenol
Uses of phenol

Unit 11: Ethers
i oo oo lat Jassification, isomerism in ether
I i nclature clas ! =
gwr‘e‘;;gkrjactt:g«‘: 'o'?m?ers from i. alcohol ii. Williamson's etherification process
Laboratory preparation of ethoxyethane from ethanol
Fhysical properties of ether
Chemical properties of ethoxyethane . ’
action with HI, PCls, Conc. HCI, Conc. HzSO, air and Cl;
- Uses of ethoxyethane
11.2 Aromatic Ether:
Preparation of methoxybenzene (anisole) .
- Halogenation, nitration and sulphonation reactions
. Unit 12: Aldehydes and Ketones
12.1 Aliphatic Aidehydes and Ketones
1. Introduction, structure of carbonyl group, nomenclature and isomerism in carbonyl compound
2. Preparation of aldehydes and ketones from '
i.. Dehydrogenation and oxidation of alcohol
ii. Ozonolysis of alkenes
iii. Acid chloride
iv. Gem dihaloalkane '
v. Calalytic distillation of fatty acid
vi. Distillaiton of calcium salt of fatty acid -
vil. Catalytic hydration of alkynes
. 3. Physical properties
4. Chemical properties

N Lo —

-1 teaching hOun :

i.  Addition reaction: addition of H,, HCN, NaHSO, and Grignand's reagents
ii.” Action with ammonia derivatives; NH,OH, NH,-NH,, phenyl hydrazine, semicarbazides and 2, 4-DNP
ii. Reduction of aldelydes ) -
- Oxidation with Tollen's reagent, Fehling's solution .
iv. Aldol condensation reaction; Clemmenson's reduction Wolf-Kishner reduction, Action with PCls, action with LiAlH,
v. Special reaction of methanal; Cannizzaro's reaction, action with ammonia, action with phenol; formalin and its uses
12.2 Aromatic Aldelydes and Ketones:
* Preparation of benzaldelyde from toluene
* Properties of benzaldelyde ° ' - '
* Important reaction of benzaldelyde different from aliphatic aldelydes:
- Perkin condensation :
- Benzoin condensation
- Electrophilic substitution reaction
- Cannizzaro's reaction
*  Preparation of acetophenone by Friedel Craft's acylation
Unit 13: Carboxylic Acids . '
13.1 Aliphatic Carboxylic Acids:
Introduction, nomenclature, examples
*+  Preparation of monocarboxylic acids from
i. aldehydes ii. nitriles iii. Grignard's reagents
iv. dicarboxylic acid v. sodium alkoxide. vi. trihaloalkanes
*  Physical properties of monocarboxylic acids
+ Chemical properties: Action with alkalies, metal oxides, metal carb
bicarbonates, PCl,, LiAlH, and dehydration of carboxylic acid, este(r)igca;:%nmﬁtaﬂ) enati
*+  Effect of constituents on the acidic strength of carboxylic acid ' ’ "
* Laboratory preparation of methanoic acid

- 10 teaching hous| &

‘ acylat
. Electr

struct
2. Prote

denat
3. Nucle

functi
4. Lipid
5. Enzy)
Unit 17
1. Poly,
PVC

* Abnormal behaviour of methanoic acid

*  Uses of carboxylic acid

13.2 Derivatives of Carboxylic Acid:

1 Nomenclature, preparation and properties of
i. Acid halides ii. Acid amides
iii. Acid anhydrides and iv. Esters




tic Carboxylic Acids: Chemistry 189
romat! . h
133 preparation of benzoic acid
phyglcal and clhemilcal properties
yses of benzon:}::td
‘... Nitrocompounds:
ot 14" :,;uc Nitrocompounds (Ni"oalkane)t - 4 teaching hours’
i Al‘%‘JCt;on and nomenclature
m!:;aranon from haloalkane and alkane
. P'rWSlcal properties
reduction of nitroalkane

»U:fosmatic Nitrocompoumjs:
¢ aboralory preparation of nitrobenzene
prysical PIOPem?s
chemical properties ‘
Reduction in different media
Electrophilic substitution reactions
_ Uses of nitrobenzene
Ching kgt 15: Amino Compounds (Amines and Aniline)

481 Aliphatic Amines: Ao _

f; introduction, nomenclature and classification

Separation of primary, secondary and tertiary amines by Hoff '

g preparation of primary amines from haloalkane, nitriles,ynitroan{l'(aar:]r:az g‘n%thac::ides

4 Physical properties .

5 ChemacaI'Propemes: basicity of amines, comparative study of basic nature of 1°, 2° and 3° amines, Reaction of Primary
amines with chloroform, conc. HCI, R-X, RCOX and nitrous acid (NaNO, / HCI) :

6 Testof 1°, 2° and 3° amines. (nitrous acid test)

‘15,2 Aromatic Amine (Aniline):

{1 Laboratory preparation of aniline

7 Physical properties : : s

'3 Chemical properties: basicity of aniline, comparision of basic nature of aniline with aliphatic amines; alkylation,
acylation, diazotization, carbylamine and coupling reaction

4 Electrophilic substitution: Nitration, sulphonation and halogenation

5. Uses of anitne ) -

Unit 16: Molecules of Life i - 8 teaching hours

' LiAK I Carbohydrates: definition, classification of carbohydrates, various examples of carbohydrate of different class,

structure of glucose and fructose, function of carbohydrates, sugar and non-sugar

2 Protein: definition, amino acid, essential and non-essential amino acids, peptide linkage, hydrolysis of amino acids,

denaturation of protein, Zwitter ions, functions of amino acids T , . . .
' Nucleic acid: definition, basic components of nucleic acid; doule helix, difference between RNA and DNA; biological

function of nucieic acid ' i i ipi
4 Lipid: definition fatty acids, fat as ester of fatty acid and difference between fats and oils, function of lipid

&) Enzymes and their functions

Wit 17; Chemistry in Service to Mankind '
golymer: definition, natural and synthetic %olsynéer;.l_?:f::g?heir giie
VC, polyethene polystyrene, Teflon, Nylon-6,6, Bakeli N
¢ & Dyes: de¥inition npatgralyand synthetic dyes, names and structure of seriie eamman druy, dfug addiction .
hot" Fetilizer: deﬁni'tion chemical and organic fertilizers, nitrogen fertilizer, |phosp(;1:;1rt]uc. femllz;ar, fertilizer as pollution
" Pesticides: ; ici icides, weedicides and fungcides (examples and their uses
° lnsect|C|de§ herbicieas. Inorganic Chemistry Section C

feacmngh

i S o R
. - -l

- 7 teaching hours -

its uss

, - 10 teaching hours
lymers and co-polymer, Preparati_on of some polymers:

T , -18 teaching hours
ﬁ ?“‘“32 Heavy Metals : °
iy oeral Characteristics of Transition Metals
i "',C‘?Pper: )
) Osition in periodic table ites
urrence and extraction of copper form copper pyrite

 Operties . |

4 : and uses _ .

12 Ziﬁm;stry of (i) blue vitriol (ii) black oxide of copper  (iii) red oxide pp

c:

Posi ) ) ]

Zsmon in periodic table | )

Pmc:rrenCe and extraction of zinc from zinc blende
Crlies and uses o

preparan(’"- properties and uses of zinc white and white vitrio

Avanzat;
LK Me’CUry :tlon

c .
pmc“"‘j‘”ce and extraction of Hg from Cinnabar
®rlies of mercury

]

B
q
§
1
4
2
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190 Asmita’s Question Bank (Sclence)- XII

3. Mercury poisoning and uses of Hg
4. Preparation, properties and uses of (i) Calomel
18.4. iron:
Occurrence and extraction of iron
Varieties of Iron
Properties of lron
Manufacture of Steel by
i. Bessemer process
ii. Open Hearth process
Heat treatment of steel
Stainless steel
Rusting of iron and its prevention
Uses and biological importance of iron
. Structure and uses of Green vitriol, Ferric chloride, Mohr's salt
18.5. Silver:
1. Extraction of Silver by cyanide process and its uses
2. Preparation and uses of
i. Silver chloride
ii. Silver nitrate

(I Corrosive Sublimate

LN~

Practical

Pass Marky: i

Students are required to secure the pass marks in the practical paper separately from the theory paper. The following I L

list of experiments. The students are required to perform in the practical classes in Grade XII.

Full Marky,

A. Experiments based on recovery and preparation of salt. M“mpt m‘
1. To recover blue vitriol crystal from the given mixture of copper sulphate and Sodium chloride; | Prodic
2. To recover CaCOs from the mixture of CaCO; and MgCOs (dolomite) Why |
3. To obtain hydrated calcium sulphate form the given marble chips. haloar
- . j, Glve
B. Experiments on volumetric analysis (Titration) 4, Why
4. To prepare primary standard solution of Na,CO, and standardize the given acid solution HCI by the standard solution | other’
5. To determine the strength of approximate 0.1 N NaOH solution with the help of standard decinormal solution ofHO
supplied i What
6. To determine the strength of bench sulphuric acid (H2S0.) with the help of standard NaOH or Na;CO, solution § Sum‘
express the concentration in (i) normality (ii) molarity (iii) g/litre  (iv) percentage by volume ‘ A
7. To standardize the given KMnO, solution with the help of primary standard oxalic solution. (Redox titration) : —l;
8. To determine the enthalpy of neutralization of a strong acid and strong base; ' 1
9. To complete salt analysis by dry and wet ways. (at least 3 salts); | ive
;(1) ]r'o detect foreign elements present in a given organic compounds. (N, S and X); 8 33? "
. To identify the functional group present in the organic com . - : AL
12. To test the presence of grotep , ¢ pounds. (OH, -COOH, - CHO, > CO, - NH;); . Glve
a. Saturated or unsaturated fats, 10. Ligt 1
b. Carbohydrate, 1, Mate
c. Proteins, A
d. Phenol. B :

Note: The experiment no.9 requires 4 practical periods. The experiment no. 10 re

no. 11 requires 3 periods and remaining experiments require 1 period of eac

practical period.) h. (2 theory periods will be equivalen

Evaluation Scheme

The chemistry theory paper (XI) will consist of thre
_ e types of questions:
- a. Very short-answer questions (weightage of 2 marks of eacg)'. "
b. Short-answer questions (weightage of 5 marks of each); ‘
C. 'Long— answer questions (weightage of 10 mark of each.')
1\ccgrdmg ;\o na"ture of questions, groups are divided into group ‘A’
. Group A" will consist of twenty two (22) very sh i
fifteen (15) questions. VRl S estiari) o

2. Group 'B' will consist of seven (7) short questions, out '
3. Group 'C' will consist of four (4) questions, out of \'Nh‘ g whigh o aro s are required to SSwec five.(6) questions

» group ‘B’ and group 'C’,

follows:

of which, examinees are required to answer O

quires 3 practical periods, the experm'f G

|
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Chemistry 191
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S Ma
ovmg'“;,i MODEL QUESTION - 2056 (OLD COURSE)

| Sroup A - Group 'B'

%mmpt bl [15x2=30]  Attempt any FIVE questions. [55= 25]

!
I Why is it difficult to undergo nucleophilic substitution in

Predic the structure of water molecule using VSEPR model.

haloarene?

i Give an example of Reimer Tiemann reaction.
{ Why is the b.p. of ethanol higher than its isomer dimethyl

O,Utioﬂ ether?
On ol KES What happens when benzaldehyde is heated with aq. NaOH.
stion o § Suggest the structure of (A) in the reaction given below:
{ 0 . ,
A
m—» Methanal + Propanone

erime’
ant {0

16
N Der‘”? and

Give a chemical test to distinguish between methanoic acid
and ethanoi¢ acid.

S Wie an example of diazotization reaction.
* Give wo differences between DNA and RNA.

0 Ust two functions of proteins.
Match the following:

A Aspirin A.  Antibiotic
B Dettol B.  Antipyretic
C. Paracetamal C.  Antiseptic
Ly Chloromycetin D.  Analgesic

i Xame any two insecticides.
gram of CaCO, reacts completely with 20 mL of 1 molar
Ul Calcylate the value of x.
il
g (S:‘aalle Faraday's Law of Electrolysis.
e the standard EMF of a cell from the half cell.

Ans: x‘=19

kg ang Ni*Ni having standard reduction potential -

*0. .
80V ang - 0.25V respectively. Ans: Emf=1.06V

i 10 9ve one example of Lewis base.
by, e Criteria for spontaneity of a reaction?

y "6action

o Wil _
4 Gy two Ways for prevention of corrosion.
O uses of Zinc,

21. How is Diethyl ether prepared in the laboratory?
22. A primary haloalkane (X) on dehydrohalogenation yields a

. 0.05 g of impure CaCOs is dissolved into 20 mL of 5

compound (Y), which when reacted with HCN gives (Z). The
compound Z on hydrolysis gives propanoic acid. Identify X, Y
and Z.

. What happens when:

a. The gas produced by heating chloroform with silver
powder is passed into ammoniacal silver nitrate solution.
b. The product obtained by heating chlorobenzene with aq.
NaOH is allowed to react with CO2 at about 130°C under

pressure.
. For the reaction 2A + B —C, the following data were
obtained. ]
Expt. | Initial conc" | Conc" of Initial rate of
No. | of [A]° mol/L | [B]° moliL |reaction Mol, L* s-!
1 0.1 0.2 3 x102
2 0.3 0.4 36x103
3 0.3 0.8 1.44 x 104

a. Find the order of reaction with respect of A, B and over

all.

b. What are the units of rate constant of the reaction?
' Ans: (a) 3" order (b) Mol 2 L*? §™'

[f = 1.05] HCI solution and excess of HCI solution needs 30

mL of -1% [f=1.15] NaOH solution for complete neutralization.

) i COs.
Find the percentage purify of CaCOs Ans: 75.01%

Define Gibb's free energy and derive an expression to show

the relation between AG, AH and AS.

: , . p
W energy profile diagram for catalyzed and uncatalyzed 27. How is mercury extracted in pure form from its sulphide ore?



192 Asmita's Question Bank (Sclence): Xl

G o pnc\ 1’5"
rou
would you convert? 07" b
Allenyitany TG quasons. e b iy ’W‘ 1 ol into 2 propanol ¢ ¢
28 How 1s nitrobenzeno  prepi wed In mlmmhny,‘ Gilve  Itw I, |HOpi : | o’(yu
reduction in different media i Niicbenkns [0 00 I mol l, 74 L
29 a  Write the major product of following reactions: 40, a, Deflne specific: conductanco H'“" e ”’”'“"! ovw|s«
i PO ~ How do they vary with dilution’ . ot 50
CHICOOH ,ﬁ,.,--*. b, hd the pH o of Q 01M Ll(,()l,(, acid BOlUIu, L 5
i N=N- B (Glven, Ka = 1,86 x 10 : .,"" wlrah
Cu:CL/NCI | L
—_ 41, Wilte short noto on any TWO: 4 fined’ 9
[ntlca of Transition elemonts, ] 5
vone. HNO: a, Chametor 7
e _Cone. HNGy b, Holimann's mothod of soparation of mixture of aming 44 ,:;onf"
iv. OH ¢, Manulacture of slool by Open-Hearth process, 738
@ aq.Bry d. - Application of common fon offect In qualitative analyg, 16 o
V. NH; 073 ‘
CH,COCI pyram!
A sp
072
' contra
CHAPTER BASED QUESTIONS (i) et
\ Hybrldlmllon R 48, 072
GENERAL & PHYSICAL CHEMISTRY “hybridization | Geometry | Bondangle [ Exampr { foatu
(SECTION A) op Linoar 180" CaMo, CO, Bk, “ 072
UNIT 1: CHEMICAL BONDING AND SHAPE | ||} __ S 20 B o
OF MOLECULES sp? | Trigonalplanar | 120 CHa, Cob B
T sp' | Touahodral [109° 28/ (109.6°)| CHa CHX g0, (072
spd Trigonal 907, 120” PX, | BF3
bipyramidal r
e T spd’ Octahedral 90" SFs o [
No. of e”pair in Sh Bond angle Examplo T apd® Pontagonal 72°,90° IF carb
valance shell ape ond ang P 8p bion agqtm| y B hybri
2 Linear 180° BoF2, BoCly ypramida w BT
3° Trigonal 120° BFy, BCly ’ _
4 Totrahedral [ 109° 28' (109.5°)| CHa, CCly, NH4' Very Short Answer Questions [2 marks] : havi
5 Trigonal 90°, 120° PCly 1. [2077 Set P Q.No. 4| What is the mode of hybrdization ol * @
6 ! %I;g;:r:;?:'l - = BFy. Predict the geometry of such molecule. (g b b
7 Pentagonal * 72° 90° IF7 2. (2077 Set V Q.No. 1] Write an example of a molecule hai @
biypramidal ‘ trigonal  pyramidal geometry. What is the mode Tr s orbi
Varation ot borid enale it ahanae i EN. of oenitral stom hybridization on central atom of the molecule? ‘U"‘ fro @
Group 16 Bond angle EN. 3. [2077_Set W _Q.No. 1] Why has ammonia gol lngoﬂi_r_ :F
NHa 107° 48' Dacreaso pyramidal  geometry though nitrogen ~ shows ¥ it
PHs 93° 36 hybridization? .
QZ:3 g:: ‘:g | 4. [2076 GIE Sot A Q:No_1) C in CHq gets sp? hybridization 6%
2 reason, f
Group 16 Bond angle E.N. 6. [2076 GIE Set B Q.No. 1] Predict the mode of hybridizalio“; i
, :'zg 10;‘2' °28 Docrease In BF3 and write any two features of such hybridization. [t :
HuSo 91° 6. [2076 Set B Q.No. 1) How would you confirm that B " 5[
HeTe 90° | gets sp? hybridization?
Group 17 Bond angle EN 7. 2076 Set C Q.No_1] C in CzHa gets sp hybridization, ' i
PRy o 8. [2075 GIE QNo. 1 State any two proper condie®
PCly 100° hybridization. What is the mode of hybridization o
PBr; 101.5° N CaH2? l
P o |
Ply 102 ncrease 9. [2075 Set A Q.No. 1] Predic! the mode of hybridizalion © d

BF3. Mention any two features of this hybridization i
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borh Bet B QNo 1| Predict the mode of hybridiz
T carhon i ethyne

‘,\\"(‘” n WI"("
w074 Supp. Q.No. 1] Write two fmport

ation, [141]

" ant features of hybrid
aetutats | 5
q pore Se A Qbo 1] Which kinds of hybridization resuts into

eahadial goometry ? Give an example of sych hybridization (1+1)

o praseRa No. 1| Which kinds of hybridization resyits into

iear geamelty. Give an example of such hybridization (1+1] ‘

a1y Supp Q.No. 1] What kinds of hybridization resyit into

"
maonal planar geometry, Give an example of it,

st [1+1]
por3 Set € Q.No. 1 How would you predict the geometry of
snmonia molecule on the basis of VSEPR theory? [2)

o7y Set D Q.No. 1] Ammonia molecule has got trigonal
pyramidal geometry even though nitrogen of ammonia gets
sp! hybridization. Give reason, 2

072 Supp. Q.No. 1] Predict the mode of hybridization in the

"
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32. What is the mode of hybridization of the
central atom whose molecular geometry is tetrahedral? And,
give an example of its. (2]

33. Predict the mode of hybridization in
i Cof CaHq ' ii. BofBFs3 (2]

34, Define hybridization. Draw the orbital picture of
a hydrocarbon showing tetrahedral structure. [2]

35.

The bond angle at the centrdl atom in NF; is

103°, whereas in BFs3 is 120°. What factor accounts for the

difference in bond angles? (2]
36. How would you interpret that all four C — H
bonds of methane are identical? 2
37. Draw the molecular orbital picture of ethane. [2]
38. Draw the orbital picture of ethyne indicating
sigma and pibonds. -, , (2]
39. How do you predict the molecular geometry of
- NHsbased on VSEPR model? _ 2]
40. Draw the shapes of sp and sp? hybrid orbitals.[2]
4. Identify the hybridization of the indicated atom
in each of the following molecules. : (2]
a. BeinBeF, b. BinBFs c. NinNHs
42, Predict the structure of methane based on
hybridization. . [2]
43 Why is H-O-H bond angle in water molecule
comparatively higher than H-S-H bond angle in H»S
molecule? [2]
44, How do you predict the molecular geometry of

NH3 based on VSEPR model?
Short Answer Questions [5 marks]

@

45. Using VSEPR theory, explain the shapes of
BeF2and BFs. _ 5]

46. Explain the state of hybridization in ethyne
molecule. ) (5]

47. What do you understand by sp2 hybridization?

Using any example explain the molecular geometry involved.[5]

Write short notes on
48. (2061 Q.No. 31(iv)] 2055 Q.No. 31(a)] VSEPR model

(5]

UNIT 2: VOLUMETRIC ANALYSIS

\ 1. @072
central atom of the molecules havin i) tri
§ (1) tetra-hedral structure with an examp?e 5} etggr?.n ? p'a[qu?;
et kor2 Set C Q.No. 1] Define hybridization and write any two
ﬁ features of tetrahedral hybridization. 1+
”w"’ #. 72 Set D Q.No. 1] What are the features of tetrahedral
E hybndization? Write an example of it [1+1]
CHe 0¥ 0. 2072 Set E Q.No. 1] State the mode of hybridization in B of
Px BFy and C of CzHs. [1+1]
~g, ¥ RO71 Supp._Q.No. 1] What is the mode of hybridization in
T Carbon of acetylene? Write any two correct features of this
© L hybridization. - : [1+1]
——— R Q071 Set C Q.No. 1] Predict the geometry of molecules
having: '
Lt & spYhybridization
A L;-ﬂ b. ss hy)t;ridization with an example of each. (1+1]
Je rl o, Wa.m,ﬂ Write any two features of sp3 hybrid
B o Obitalwith an example. [1+1]
" o Which kinds of hybridization results into
p' ahedral geomeltry? Mention any one character of such
90" ™ bybridization. [1+1]
hows g What is meant by hybrid orbital? Write
o6 an example of it. [1+1]
7allo" " . Why do NH3 and BF3 have dissimilar
‘dfza"“‘: deometrigs ? - [
,;ioﬁv " a, State the mode of hybridization of
] gl CoH and mention any two features of this hybridization. [23]
P A_QNo. 1] Nitrogen of ammonia gets sp* -
! 1 hib’idiZa(ipn. but ammonia molecule has trigonal pyra”;g
L Jeometry. Give reason. o .
g™ % What is the mode of hybridization of Bin
o Ty 917 Wiitg any two important features of this hybridization. [1f+1]
0l 9“ ' Write any two important cha‘racter[s1 +f1J]
l " Blrahed

Y [1+1]

B al hybridization,
% Mention one example of each:
Telrahedral Hybridization
"lgonal Hybridization

Very Short Answer Questions [2 marks]

1. Principel of Volumetric Analysis
No. of gram equivalent of Acid = No. of gram equivalent
of Base '

) Weigth of substance
No. of gram equivalent = 4 lent weight of substance

m|s

2. Concetration
Weigth of Solution (g)
L. oL =Yolume of solution (L)

w Weigth of Solution (g)
ii. %% =Volume of solution (mL) * 100
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L iy s 3 _n GIE Set B_Q.No. Oxalic acid is taken ag o 05;“ Y?
il % = ;Wﬁ‘ﬂ“t—?‘%%g%x 100 standard substance, why? G i 5 'mol‘ NS
w T Wegith of solution (§) » [076 Set B QNo. 2 Distinguish between decinory, =1
: . Weigth of Solution (@) 1 1000 | % . afh “ome”
iv. Normality (N)= = Gram equivalent - Volume of decimolar solution. ' - ¢l ; GG
welgth of solution  solution (mL) 5. m Distmgunsh‘ between t|trat|oh~en0,a‘v » 95 o ot
_NEV ' normality factor. R prlf“ N
W =1000 : ‘ —_ ? g
Weigth of Solution 1 6 m Differentiate between end poin | %
J - ; 96 !
v. Molarity (M) = Gram molecular | *Volume of 1000 equivalence point of a reaction. h A‘ns‘”
weigth of solution ~ solution (mL) 7. [2075 Set A QNo. 2 Differentiate between normajy, 50 7 Set
W o MWy . ' molarity. = ; B el
1000 Weicthof Sol ” § s. [2075 Set B Q.No. 7 Distinguish between Primary sig, o Jme)
v ‘Ackelty (ks ei ol So XWeight of 1000 solution and secondary §tandard solu'tuon. il "
weigth of solution  solution Q@ 9. Defme. the terms... i ~ 3 576 G
, Weigth of Solute (@) __ ¢ . i, _Primary standard solution b Aedmey primary ‘
vii. PPM =Y5iume of solution (mL) ™ 10. 2074 Set A Q.No. 2| Define the terms, g many m
3. Relation between different concentration i, Normality factor . 1gm mi’
i, G/L = Normality x Equivalent weight of solute » ii. Secondary standard solution ‘ . amount
ii. G/L = Molarity x Molecular weight of solute . 11. 074 Set B_Q.No. 2 How is end point differeq fiof
* iii. Normality (N) = Molarity (M) x basicify (For acid). equivalence point? .. 30766
S i 2. 07T Sapp GNo_ 3 What is the. importance of cauiaf * gvalen
iv. Normality (N) = Molarity x Eq_ivalent weight (" Sa) - normality factor of solutions during titration? | solgﬂoz
 ciifvalenit welaht of 85K Molecular weight of acid 13. [2073 SetC Q.No. 2] Define the terms: g reSIGUl:
V. = o -
4 9 Baswiy . i.  Normality factor ?;)Q;
ight of aci i i -
vi. Equivalent weight of base = M°'e°“'a;‘;'i’§i'g ot | i. Secondary standard solution s . d
[ xalic acid regarded s
, X - Molecular weight of acid 14. [2073 Set D Q.No. 2 Why is crystal 0 o qarded ay 2. 78
vii. Equivalent weight of salt = o151, e charge present good substance for the preparation of primary st ™ e
in basic radical solution? e o ¢
%%x specific gravity x 10 15. Ezzo s};;tap. Q.No. 2 How would you convert 500 cc of? b acid
viii. Normality (N) = : - 2944100 neutr
Equbssion welpt i.  gramlliter ii.  Normality Ly °
%% x specific gravity x 10 Ans: (1) 196 oL (18§ 557
viil. Molarity (M) =~ Moiacular weight 16. [207? lSet C Q..No.f 3 Ds§tlngu15h between end ponnl\aﬂ' mola
4. Standard Solution equivalence point 0 rea;txon. | [ | \
i.~  Normal solution = 1N Molar solution = 1M 17. [2072 Set D Q.No. 2 Which one has higher concentralinzf  Weig
- N ) M why? B soly
ii. Decinormal solution =5 Decimolar =T~ ) : , i u
. 10 1'3 a. 80 gllitre NaOH solution and 3 M NaOH solution. | ha
; . N > M , N
iii. Seminormal solution =7 Semimolar =7 b. 5.3 gllitre Na;CO3 and m Naz COj solution. I E .
iv. Centinormal solution ;:1_'(\)!5 . Centimolar = 1—’\0% Ans: (a) 3 M NaOH > 80 9’:"'” Naa;
v Calculated weight : (b) 6.3 gllitre Na,CO; =7q Na 'l %2, Bg;
5. % purity = - : 100 o
PHY=""Given weight 18. {072 Set E GNo. 2 A sample of NazCOs weighing 05% ‘t’°’
6. Normallty quatiors, VsNy = Vals . added (0 101 m? of 01N HzSOx solution. Will the 5% .
7. Molarity equation: ViM; = VoM . solution be acidic, basic or neutral? M; e
8. Normality of resultant mixture (N):—-‘v’—%ﬂ%m B : Ane [1.’ 3
_ : ttVa®on . 19. [2070 Supp. Q.No. fi
9. Normality of resultant acid solution (NmVm) .S ?p 0.3 D? inethe eun n, @
= ViNy + VaNa + Voo + ... iy Sl R0y i
Vil + VoMo + i.  Alkalimetry | e
. . VM +VeMp - dB
10. Molarity of resultant mixture (M) =y =7y, " 20. [2070 Set C Q.No. 2] Define secondary standard soluho“[“’ m
o |
1. [2077 Set V Q.No. 3] What volume of water should be added suitable example.. W o
{0 50 mL of semi normal NaOH solution to make it exactly - Write an example of redox titration. ™%, & gy :
deci-normal. 2] alled s0? i
Ans: 200 mL. 22~ (2066 Q. No. 17] What is the normality of 20 &~ &
2. [2076 GIE Set A Q.No. 3 Distinguish between fitrant and phosphoric acid (HsPO4)? o'l 2

titrand. 2
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i ghort Answer Questions [5 marks)

s
-

3,

3,

i

elemen! 2

What are the requisites for g substance to be 5

mary standard?
r Define decinormal solution, g

;

; 9 Define molality of solution. Calgulate
“molality of one liter of 93% H,SO4 solution (weight by
wiume). The density of the solution is 1.84 g m|-1 (1+4]
Ans: 10.41 mol/Kg
76 GIE_Set A Q.No. 23] "All standarg solutions are not
pimary standard solutions." Comment the statement. How
many ml of @ 0.1 MHCI are required to react completely with
fgm mixture of Na2CO3 and NaHCO; containing equimolar
amount of the two. [1+4]
Ans: 202.6 m?

. [076 GIE Set B Q.No. 23] Define normality factor. 0.18 g of a

divalent metal was completely dissolved in 250 cc of acid
solution containing 4.9 g H2SO4 per liter. 50 cc of the
residual acid solution required 20 cc of N/10 alkali
complete neutralization. Calculate the atomic weight of
metal. [1+4]

Ans: 36 amu

. 2076_Set B Q.No. 23 Are all standard solutions, primary

standard solutions or not? Give reason. 1 g of a divalent metal
was dissolved in 25 mL of 2N HzSOx (f = 1.01). The excess
acid required 15.1mL of 1N NaOH (f = 0.8) for complete

neutralization. Find the atomic weight of the metal. [1+4]
Ans: Atomic weight = 52.05 amu

. [2076 Set C @.No. 23) It is better to express concentration in

molality rather than molarity, Why? x g of a metal (equ’ijvalent
Weight = 12) was completely dissolved in 100 cc of % HCI
solution. The volume was then made upto 500cc. It is foUnq
hat 25 cc of the diluted acid solution required 17.5 cc of 35

NaOH for complete neutralization. Find the value of X. [1+4]
Ans: 0.18 g

' Define deci-normal solution. 12 g of

@mmercial zinc is made to react with excess dil.‘HzSO‘z. The
il volume of H, gas was found to be 4.2 litres al 570
MMHg pressure and 279 K temperature. Determine the

Percentage purity of the zinc. - 4[1:1]

Define end point. 12 g of commercial

unc is made to react with excess dilute HzSO4I. The tgt;z\)l
Yolume of H, gas liberated was found to be 4.2 litres at /
MimHg Pressure and 279 K. Determine the percentage p;m y

+4
o the zing, (Atomic mass of Zn = 65) Ans: 74.48’/}

- ?
What is meant by normality factor
| . avity 1.41

O many mL of conc. HNOs of specific gr
Cntaining gge ' ired to prepare 500 mL of
05 HN%E?Q/O by mass are required to p e

Ans: 16.19 mL

2]

for

35,

36.

37.

38.

39.

40.

41.

42.

43.

" of H2S04 in the commercial sample.

[07a setB Q.No. 24) Define the terms;
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Define the terms:

I Titration error ii.  Unknown solution

tht volume of 10 M HCI and 3M HCl should be mixed to

obtain one litre of 6 M HCI solution? [1+143]
Ans: 0.4 L of 10 M HCI and 0.57 L of 3 M HCI

(2974 Set A" aNo_24) Define tiration error. 0,012 gofa

divalent metal js completely dissolved in 40 cc of
ﬁNaOH for

5
neutralization. Find the atomic weight of the metal. [1+4]

Ans: 24 a.m.u.

10 HCl. The excess of acid required 15 cc of

i. Titration error ii. - Standard solution
Calculate the volume of 1M NaOH required to neutralize 200
cc of 2M HCI. What mass of sodium chloride are produced

from the neutralization reaction? [1+1+1+2]
- Ans: 23.5 g NaCl

2073 Supp Q.No. 24] What is meant by acidity of base? 500
cc of 2 N. Na,CO3 are mixed with 400 cc of 3N H2S0s and
volume was diluted to one litre. Will the resulting solution
acidic, basic or neutral? Also, calculate the molarity of the
dilute solution. [1+2+2]

Ans: 0.1 M, Acidic
[2073 Set C Q.No. 24] What is meant by acidity of base? 500

cc of 2N Na2CO;3 are mixed with 400 cc of 3N H2SOs and
volume was diluted to one litre. Will the resulting solution
acidic, basic or neutral? Also calculate the molarity of the

dilute solution. [1+2+2]
Ans: 0.1 M, Acidic
2073 Set D Q.No. 24] Define redox titration.

10 g of NaOH was added to 200 cc of%(f = 1.5) HaSO04. The

volume was diluted to two litres. Predict whether the dilute
solution is acidic, basic or neutral and also calculate the

resulting molarity of the dilute solution. [1+2+2]
Ans: Basic, 0.05 M

2072 Supp. Q.No. 2§ What is meant by acidimetry? A
solution of conc. HCI contain 38% HCI by mass:

i. ~ What is the molarity of this solution if the density of the
solution is 1.19 glcc? ;

“ii.  What volume of the conc. HCI is required to neutralize

one liter of 0.1 M NaOH solution? [1+2+2)]

Ans: 12.38 N, 8.077mL
2072 Set D Q.No. 25 What is meant by normality factor?
How many mL of conc. HNOs of specific gravity 1.41
containing 69% by mass are required to prepare 500 mL of

0.5N HNO3? (1+4]
Ans: 16.19 mL

[2072 Set E_Q.No. 26] Define rormality and molarity. Write
their relationship. A commercial sample of sulphuric acid has
specific gravity 1.8. 10 mL of this acid was diluted upto 1 litre

N
with water. 10 mL of diluted acid required 30 mL ofﬁ NaOH

for complete neutralization. Calculate the percentage purity

(2+3]
Ans: 81.66%
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~Q.No. 25 What is meant by normality factor? .
= 1.85g/cc) and

44. 2071 Su ‘
What volume of 95% sulphuric acid (density .
what mass of water must be taken to prepare 100 cc of 15%

i ic aci ity = 1.1g/cc)? [1+4]
solution of sulphuric acid i(’i‘c:r:wglgum -% .ae)cc. U L.

45. 2071 Set C Q.No. 2§ Differentiate between primary standard
and secondary standard solution. What _volumg of 12 M
NaOH and 2 M NaOH should be mixed to get 2 litres of 9 M

NaOH solution?
Ans: 1.4 litre of 12 M NaOH, 0.6 litre of 2 M NaOH

46. [2070 Set C Q.No. 23 0.8 g of @ divalent metal was dissolved
in 100 cc of 1.28 N HCI and the solution was diluted to 200
cc. Then 50 cc of this solution required 54.6 cc of 0.22 N

NaOH for neutralization. Find the atomic weight of the metal. 5]

Ans: 20 amu

47. What are Primary and Secondary standard
solutions? Calculate the résulting normality of a solution
prepared by mixing 20 mL of 0.8 M NaOH with 256 mL of 0.4

M H2S04 solutions. [2+3]
Ans: 0.088N
48. [2069 Set A Q.No. 26| Define the terms; - [1x5]
i. Endpoint . i. Equivalencepoint
iii. Indicators iv. ‘Basicity of acid
v. Acidimetry e
Long Answer Questions [10 marks]
49. 2064 Q.No.30(i) Define the terms:
" a. gram equivalent weight
b. equivalent point of reaction
c. end point of fitration - 19
50. 2osa Q.No. 30(i)] Define indicator. Explain how are
indicators selected in acid base titration? (5]
51. 2062 Q.No. 30(b)] Define indicator. How is a suitable
indicator selected for a particular titration? (9]
Wirite Short Notes on
52. [2069 Set B Q.No. 33d /2069 Supp. Set B Q.No. 33 ¢
Selection of indictors in acid base titration. (5]

Numerical Problems )
53. 2072 Set C Q.No, 25 What is meant by redox fitration? 4 g ofa
divalent metal was dissolved in 100 cc of 2M H2S0«
(f = 1.01).The excess acid required 30 cc of 1 N NaOH for
complete neutralization. Find the atomic mass of the metal. [1+1]
. Ans: 21.62 amu
54. 2071 Supp. Q.No. 2| Calculate the normality and molarity of
5% of NaOH solution. : : [1+1)
. Ans: 1.25 M or N NaOH
55. 2071 Set C Q.No. 2 What mass of 90% pure CaCOs is
required to neutralize 2 litre deci-normal solution of HCI?[1+1]

. Ans:11.11g
56. [2071 Set D Q.No. 28] Define acidimetry. A solution of conc.
hydrochloric acid contain 38% HCI by mass [1+4]

a. What is the molarity of this solution if the density of the
solution is 1.19g/cc?

b. What volume of the conc. HCl is required to neutralize 1
litre of 0.1 M NaOH solution?

i Ans: (a) 12.38 N (b) 8.077 mL

57. 2071 Set D Q.No. 2 How many moles of H2504 are required

to neutralize 4 litres of 2N NaOH solution? [1+1]

Ans: 4 mol

[2+3] -

60. [2070 Set D @.No. 3 What volume of water should be g,

67. [2065 Q.No. 25 Define decinorrnal solution. 3 g of 3 {rivaEy

. . - 065 a
8. 2070 Supp. Q.No. 2 Define acidity qf a base i, | g0 20 ih
example. 0.8 g of a divalent metal was dissolved in 1 BT p " J
1.28 N HCI and the solution was diluted to 200 cc 5 " Py i
this dilute solution required 54.6 cc of 0.22 N Na()u“' 1 @8
neutralization: Calculate the atomic mass of the mety llt @2:
Ans: 5 & 44,
9. Define normality, 0.8 g of divaley Torn ‘ 11 7 g()H
was dissolved in 100 mL of 1.28 N HCl.and the SOluuoﬂe - N@

diluted to 200 mL. Then, 50 mL of the solution requirgg '
mL of 0.22 N NaOH for neutralization. Find the atomic Wi

metal. I\
Al\s; 20‘

(0500 mL of 2 N (f = 0.98) Na2CO3 to make it exacuy%}i' E .
Ans: 930 |
61, 2069 Set A Q.No. g x cC Of SN HCI was diluted to onej,
normal solution. Calculate the value of x. o A
ns: 2008
62. m What mass of Na2COs is requu:g R
make 50 cc of its seminormal solution? |
: Ans:1ab the
63. mm What volume of 5% NaOK§ -
required to neutralize 2 litres of decinormal HzS(ia? b . 0
ns: 046 (
64. Convert the followings: I EE
i 2.5 M H3POa into Normality. ;
i, 4.9 M H2S04 into gram/litre. 15, 2
Ans. 7.5 N, 4802¢f
65. [2068 Q.No. 30| Define the terms: [
i. Primary standard solution. . Normality factor. i
jii. Acidity of a base iv. Alkalimetry.
What is meant by redox titration? Write an example of . § 1
4 g of NaOH was added to 20 cc of 2 N H2S0s solution aff
the volume was diluted to one litre. Predict whether thedigf c
solution is acidic, basic or neutral and also caloula 1. |
resulting normality of the dilute solution in term of g/lire. ‘
Ans: 0.06 N, 24¢
66. Define: m.
i. Acidityofbase ii. End point
What volumes of % and % HCI must be mixed to gief 3

liters ofNS‘ HCI. - (45

N Ny
Ans: 0.5 L of 5 HCI and 1.5L 0ot

metal was completely dissolved with 750 mL of 1N HOL"

residual solution further required 1000 mL of %NaOH for g

o - 7‘
complete neutralization. Find the atomic mass of the me‘zgm
Ans: 07
68. 2064 Q.No. 30(i)] 0.715 g of NaxCO; x H0 /¥ §
20 mL of seminormal hydrochloric acid solution for " o
reaction. Find the value of x. 1
Ans: )’
69. 0.315 g of a dibasic acid required &' " &

decinormal  sodium  hydroxide  solution for ¢
neutralisation, Find the molecular mass of the acid
Ans: Molecular mass * '

3‘ -
h



4.

15.

T8.

n.

18,

19,

80,

81

g Define normality angd molarity of 2 Solution
{ind their relationship for a given solution. 1 g of NaOH ié
added to 2 ltres of xM HzSOa solution, so that the PH of the
resulting solution is 7. Find the value of x, [1+1+1 +2)

_— : Ans: X =6.25 x 10™
Define normal solution, What is the normgaliln;

of 500 mL solution of sodium hydroxide containing 30 g
NaOH? 2]
Ans: 15N

a. Provide a short definition of each of the following terms:
i, equivalent weight il. . standard solution '
i neutralization point iv. primary standarg
v. indicator.

b 7.35 g of a dibasic acid was dissolved in water and
diluted to 250 mL. 25 mL of this solution was neutralized
by 15 mL of 1 N NaOH solution. What is equivalent
weight and molecular weight of the acid? " [5+5)
Ans: Equivalent weight = 49, Molecular Weight = 98 amy

. 060 QNo. 13] 5 g of a diacidic base is. completely
neutralized by 50 mL 2 N HCI. Find the molecular weight of |

the base.
Ans: Molecular weight = 100 amu

What volume of decinormal solution of HC| is
required to neutralize 25 mL NaOH solution containing 89
NaOH in one litre solution? 2

Ans: 50 mL

[2059 Q.No. 26] x g of a metal (equivalent weight = 12) was
completely dissolved in 100 cc of% HCI. The volume was
then made up to 500 cc. 25 cc of this diluted acid required

17.5cc '1% NaOH for complete neutralization. Find the value

of x. : R (7

Ans: x =0.18g

x g of CazCOs reacts completely with 20 mL

of IM HCI. Calculate the value of x. o 1[2'}
ns: x=

What volume of water must be added to

40 mL of 0.25 (N) acid solution in order to make it exactly
decinormal? Ans: 60mL [2]

a. Define molar solution, end point and indicator. Calculate
the molarity of 5% H2SO4 solution.
b. 75 g of a dibasic acid dissolved in watgr and lthe
*solution made up to 250 cc. 25 cc of this acid requires
163 oc (1 N) NaOH for complete neutralisation.
Calculate the molecular weight of the acid. (5+5]
Ans: (a) Molarity = 0.5 M (b) Molecular weight = 92.02 amu
100 mL of 0.1 M HCI is mixed with 50 mL of
0.1M KOH. Calculate the concentration of acid in terms of

9miitte in the resulting solution, 5
’ Ans: Gram/Litre = 1.2045 g/L

Find the equivalent weight of H3POa in the

: 2
'®action Ca (OH); +HiPO4 ——> CaHPOs + 2H:0. Ans: Ew]

‘ 20 mL of a sulphuric acid solution neutralizes

o
1

d solution.[5]

59 0f Na;CO3. Calculate the normality of the aamy P

Ans: Norma

82,

83.

84,
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@m x g of magnesium (equivalent weight = 12) reacts
with 20 mL of N (f = 0.95) acid. Calculate the weight of x. (5)

Ans: Weight of x = 0.228 g
2053 Q.No. 1

25 cc of an alkali solution is mixed with 8 cc
of 0.75 N acld solution for complete neutralization, it further
requires 15 cc of 0.8 N acid solution. Find the strength of the
given alkali solution. . (2]

‘ Ans: 0.72N
If 20 mL of 0.5 N NaOH is mixed with 30 mL
of 0.3 N HCl, is the resulting solution acidic or basic?
Calculate tie normality with respect to the acidic or basic
final solution. : 2]
Ans: Normality = 0.02N, Basic

"UNIT 3: IONIC EQUILIBRIUM

 pH=~log [H]
"~ pH=-log [OH']

OH

oL e FORMULAE
pH and p .

pH + pOH = 14

Ostwald's Dilution Law
2

— ——

a=7_, Where, C = Conc" in molarity

No. of moles ionized
Total no. of moles taken

Ka=o?C (i —a=x1)

a= = Degree of ionization

Solubility product

Kep = [A] (BY

_ _Solubility of salt in g/L

~ Molecular weight of salt

Solubility of g/L = Solubility in mol L x Molecular weight

Solubility in mol L™

Very Short Answer Questions [2 marks]

1.

(2077 Set P Q.No. 3] What is the pH of 10-*M HCI? (2]
Ans: pH=3

2077 Set W Q.No. §] Calculate the pH of 1 x 10-SM KOH. [2]
' Ans: pH = 11

 [2076 GIE Set A @.No.3 Find the pH of 1 x 10-6 N of HoSO4[2]

Ans: 6
[2076 GIE Set B Q.No. 3] Is the solution acidic, basic or neutral

in which concentration of hydroxy ion is 3.33 x 10-"0 molL-1? [2]
Ans: 4.52, Acidic In nature

[2076 Set B Q.No. 3] Find the pH of 1x10-5 N H2SQs. (2]
Ans: pH=5
[2076 Set C Q.No. 3 [2064 Q.No. 15(i] Write the conjugate
acid and base of NH. ‘ [1+1]
[2075 GIE Q.No. 3] Is the solution acidic basic or neutral in which

concentration of hydroxyl ion is 3.33 x 10~ mol L-1? 2]
Ans: Acldic

[2075 Set A Q.No. 3 Is the solution acidic, basic or neutral in
which the hydrogen ion concentration in 3x10- molL-'?  [2]

Ans: Acldic

[2075 Set B Q.No. 3] Calculate the pH of the solution by
disolving 1 g of NaOH in 1 litre of its solution. (2]
Ans: 124
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10. 2074 Supp. Q.No. 3 Is an aqueous solution contalning
hydroxyl ions concentration 3.33 x 1010 mol L' acldic, bu?lzu]
Ans: Acldlc

of neutral?

11. 2074 Set A Q.No. 3 Is an aqueous solution containing
hydrogen on concentration 3 10% mol L' acidic, basic of

(2]
> ]
neultral” Ans: Acldic

12. 2074 Sef B Q.No. 3 Is an aqueous solution containing

hydroxyl fon concentration 3.33 x 10 ' mol L'! acidic, ba?zci

Ans: Basic

(1+1]

or neutral?

13. 2073 Supp Q.No. 3] Define .
i lonic product of water ii. pH of solution
14. 2073 Set C Q.No. 3 State Ostwald's dilution law and mention

its limitation. [1+1]
15. [2073 Set D Q.No. 3] Define: [1+1]

i.  Degree of ionization i, Ostwald's dilution law
16. {2072 Supp. Q.No. 3] What are the limitation of Lewis acid

and base? (1+1]
17. 2072 Set C Q.No. 3] Calculate the pH of 0.1 NH2SO4.  [2]
! Ans: pH =1

18. [2072 Set D Q.No. 3 Define Lewis concept of base and point
out its limitation. [1+1]
19. [2072 Set E Q.No. 3] Define Bronsted concept of acid and

base with an example of each. [2)

20. [2071_Supp. Q.No. 3] Give an example of each of the
following [0.5x4]
i. Lewis acid ii. Lewis base

iii. Acidic salt iv. Bronsted-Lowry acid
21. (2071 Set C Q.No. 3] Define the term: _

a. Degree of ionization  b. Bronsted Lowry acid
22. [2071 Set D Q.No. 3] What happens when HCI gas is passed

through a saturated solution of NaCl and why? (2]
23. [2070 Supp. Q.No. 3] State Ostwald's dilution law. What is its

[1+1]

limitation? [1+1]
24, [2070 Set D Q.No. 3 Define Lewis acid and Lewis base giving
one example of each. ' [1+1]

25. [2069 Set B Q.No. 3 Write suitable examples to show water
acts as Bronsted-Lowry acid and base. 2]

26. 2069 Supp. Set B Q.No. 3] Define pH of a solution and write
the relation between pH and pOH. [1+1]

27. Whether the aqueous solution of CaCly is

acidic basic or neutral. Given reason. (2]

28. 49 g of HaSO4 is present in 1000 mL of its

solution. What is the pH of the solution? [2]
. Ans: pH=0
29, Predict whether the aqueous solution of
CuSOs acidic, basic or neutral. (1]

30. Water is a Lewis base as well as a Bronsted
acid. Explain. 2

31. Explain the fact that the aqueous solution of
sodium carbonate is basic, while the aqueous solution of
sodium chloride is neutral. 2)

- (2065 Q.No. 30 g

0, 10 Ddﬂno Lewls acld and Lewls bag, G

Define the following terms and gve " §
example of each:

i, Bronsted Lowry acld and base.

E

32, ‘V(l . .:. ’
33, Calculate the pH of an aquegy, “Uhu,,; M‘%
Ang: PH ﬁ%n’ﬂ!
y4. [2089 G.No. 18] Why Is aqueous solution of Fe|, Ay W
36. [20886 Q.No. 16 Define Lewls acid and base iving "
example from each. R ' ‘ll; . |é
. 2088 Q.No. 26] Two litres 0 8 mixed with o, B .
¥ 12 l(\)ll NaOH solution. Calculate the strength of (hq snlluk;;l.nq { 'wnat
and the pH of the resulting solution. k| ol
) Ans: Strength = 0'33"'-0}!-0"’ 5 50|U"‘
a7, What happens when dry HCI gag | pa“: R
through saturated solution of sodium chloride? b b 075
38. 2067 Q.No. 16 Why Is ag, Na2COs baslc? 1" e
39. [2055 Q.No. 5] Explain why sodium chloride precipitaleg ik 08w
a salurated salt solution when hydrogen chiorid U
passed into lhe1%o;utlorl1? {KOH is disoted i 1. Ll
40. [2055 Q.No. 2| 10 mole 0 leg
water, What will be the pH of the solution? \ I; ' 07:
X RLHTY = com
a1, What will be the H* ion conceniration y, volu
solution having pH 5.57 Ans: 316 0 10_.m°|!?{ b o0
42. What do you understand by equilibrium gyf 1.7
in a reversible reaction? i
43. What will happen when HCI gas s pasy 0, @
over a saturated solution of NaCl, also explain the princyy Ext
involved? Ik K
Short Answer Questions [5 marks] gal
44. 2077 Set V_Q.No. 9| Point out the limitation of Oswitf  of (
dilution law. The solubility product of BaSOq is 1 x 10- | |
precipitate occur or not if equal volume of 2 x 10~ M B
solution and 2 x 10 M Naz2SOx solution are mixed? [N} 8. o
Ans: Precipitate willowf  |g
45. [2075 GIE Q.No. 28 What is meant by Lewis acid and e
Point out it's limitations, i o
46. 2075 Set A Q.No. 28] All Bronsted bases aro also Lo} o
bases but all Bronsted acids are not Lewis acids. Explan I} al
80 mL of 0.01 M AgNO3 are mixed with 20 mL of 00014 o
NaCl = solution. Will any AgCl precipitate o M
[Ksp for AgCI = 1.5 x 1019) |1 N
Ans; pptwil °“‘f 4 @
47, 200 mL of an aqueous solution ol th
(PH = 2) s mixed with 300 mL of an aqueous s’k W
NaOH (pH = 12). What will be the pH of resulting nux(Uf (i
solution? P 5
Anlf”“ 4
48. Define degree of ionization. C""C“M: : .
the pH of 1.0 M solution of acetic acid. To whal vou® I u B
litre of this solution be dilited so that the pH of the "ON{.\! =
that is formed will be twice of original value [Ka = 18 "1 B i
; \ -233°w : E
® Ans: pH = 237,V - :
L
{

( b

il Lewls acid and base.




ib_
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Yo, 50, BEZ Q.No. _30(a Write a concise account of solubility
u, " product principle. ' 5]
Yo, g, [062.Q.No- 2 Explain Bronsted and Lewis' concepts of acid
o b " ond base with suitable examples. 5]
) a;\:, Long Answer Questions [10 marks]
S (. 5 [076 Set C Q-No. 32 Stale Ostwald's dilution law. What is
, (e limitation of this law? Define the terms
My, i lonic product of water ii. - Common ion effect
he i i Degree ofionization iv. pH value
What will be the resultfant pPH when 200 mL of aqueous
W, solution of HCI (pH = 2) is mixed with 300 mL of an aqueous
35, solution of NaOH (pH = 12)? (141414141 +144)
' . Ans: Resultant pH = 11.30
5. 2075 Set B Q No. 30] How i a strong electrolyte differed from
N weak electrolyte? Deri.ve the mathematical equation for
O Ostwald's dllutloq law. Point out its limitation. Calculate pH of
% (he solution obtained byl mixing 150 mL of 0.2N HCI and 150
e mL of 0.1 N NaOH solution. [2+3+1+4]
: ‘ N Ans: 1.30
g, 54. 073 Sup.p Q.No. 32 State solubility product principle and"
'“8!':‘- common ion effect, What are its main applications? If the
volume of 25 cm3 of 0.05 M Ba(NO3), are mixed with 25 cm?3
0y of 0.02 M NaF. Will any BaF: precipitate? (Ksp of BaF; =
biins —~1.7x10-% at 298K) ‘ [2+4+4]
. Ans: 1.7 x 107
]IS ﬂ 55. 2073 Set C Q.No. 32] What is the common-ion effect?
e Explain its main applications. The solubility product constant
(Ksp) of Ca(OH)2 at 25°C is 4.42 x 10-5. A 500 mL of
saturated solution of Ca(OH)2 is mixed with an equal volume
Oshe  of 0.4 M NaOH. What mass of Ca(OH)z is precipitated out?
by [2+4+4]
X P Ans: 0.758\13 g/L
) | 5. 2073 Set D Q.No. 32 State solubility product constant. What
wie is the proper condition of precipitation of salt from its
nd 0% solution? Explain application of the solubility prgduct
¥ principle and- common ion effect. What is the minimum
ol#  volume of water required to dissolve 1 g of calcium sulphate
W8 a 298 K? (given, solubility product (Ksp) for
00" Cas0s=9.4 x 10-9 [1-+1+4-+4]
i : Ans: 2.45x10°mL
' opf 5. kot Supp. Q.No. 32 State Ostwald's dilution Igw, What is -
" JF the limitation of this law? Define the terms (i) ionic proQUCF of
:mcn-' Water (i) common ion effect (iii) degree of |on|zat|or;
n# (¥)pH value. What will be the resultant pH when 200 mL of
'; an aqueous solution of HCL (pH = 2) is mixed with 300 ij
" anaqueous solution of NaOH (pH = 12)7 [1+1+1+1+1+1+4]
ilculd’;: _ Ans: 11.30
”Tuﬁoz‘ . What is meant by the terms:
ﬂ(f d :I :g'mg)lt_)n ion effect .
ol - SOlubility product constant (Ksp . inciple
:;95‘2 _Explam the common ion effect and solubility pr Odﬁft p;gctl);f) 3
0 " Qualtative salt analysis. What will be the resuling B %

b

: . ti
Solution prepared by mixing 200 mL of aquous solu ;\1 et

Cl (pH = 2) with 300 mL of an aquous solution 0j4+2+2]
(PH=12)7 A hia
! Ans: pH =113
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Write short notes on (6 Marks)

59,

60.

61,

62.

68.

69.

70.

71.

72.

73.

74.

2076 GIE Sot A Q.No. 3311l [2074 Set A Q.No. 33d| 2074 Sef]
[B_Q.No. 33| [2070 Set C Q.No. 33 ¢] Application of solubility
product principle and common In effect in qualitative salt
analysis, (5]
|20767 GIE Set B Q.No. 33]] 2074 Supp. Q.No. 33(ii} [2066 Q)
Solubility product princlple and its application. (5]
2076 Set B Q.No. 331V [2076 Set C Q.No. 33ii| [2060 Q.No ]
B1() Lewis concept of acid and base. (5)

(2072 Set C Q.No. 33¢] Application of solubility principle and
common-ion effect in salt analysis. (5]

63. [2069 Set A Q.No. 33 ¢| 2069 Q.No. 31(b)] [2058 Q.No. 31(a)]

Soluility product principle (5]

- 64, pH and pH scale. (5]

65. Common ion effect (5]

66. Law of mass action (5]
Numerical Problems

67. [2072 Set E Q.No. 27] Define the terms: (1+1+3]

i.  Degree of ionization. ii. Ostwald's dilution law.
Calculate the pH of a saturated solution of Mg(OH)2, Ksp for

Mg(OH)2 is 8.9 x-10-12,
Ans: pH=10.35

[2071 Supp. Q.No. 32] Write short note on solubility product

and its application in analytical chemistry. The solubility

product (Ksp) of Ca(OHz) at 25°C is 4.42x10-5. A 500 mL of

a saturated solution of Ca(OHz) is mixed with an equal

volume of 0.4 M NaOH. How much Ca(OH): is precipited?{5+5]
Ans: 0.75813 g/ litre

[2071 Set C Q.No. 30] 2071 Set D Q.No. 32 State the

following terms: :

a. Ostwald's Dilution Law b. Degree of dissociation

c. lonic product of water  d.  Common ion effect

e. pH value of a solution

Why is Ostwald's dilution law not applicable to strong

electrolyte? What mass of KOH should be dissolved in one

litre of solution to prepare a solution having pH is 12 at

25°C? (Atomic weight of K = 39) [1+1+1+1+14144]

Ans: 0.56 g

[2070_Set C_Q.No. 3] Calculate the pH of 1g/litre NaOH
solution. 2]
Ans: 12.4

2070 Set D Q.No. 27] What is meant by degree of ionization?
0.41 kg of NaOH is placed in 100 mL of 0.1N Hz SCa. Find

the pH of the resulting solution. - - [1+4]
g Ans: 114

[2069 Set A Q.No. 3] What is pH of solution of NaOH whose
concentration is 0.4g/ liter? (2]
Ans: pH =12

2063 Supp. Set B Q.No. 27] What are the limitations of Lewis
concept of acid and base? A 500 mL of a saturated solution of
Ca(OH)z is mixed with equal volume of 0.4 M NaOH. What mass
of Ca(OH): is precipitated. Ksp of Ca(OH)z is 4.42x105.  [2+3]

Ans: 0.75813 g/ L

Calculate the strength in gm/iitre of NaOH

whose pH values is 11. 2]
Ans. 4x10% gL
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Asmita's Question Bank (Sclence)- X

8l Define solubility product principle. 0.00143 g
of AgCl dissolve In one litre of waler al 26°C to form a
saturated solution. What is the solubility product of the sall?

(Ag = 108, Cl = 35 5) [2{(?]
. Ans; 9.02x10

[6+4]

3087 Q.No. 28] Define the terms

i Common ion effect il pH of a solution

i Lews base iv. Degree of ionization
v lonic product of water  vi, Ostwald's dilution law .
A sample of AgCl is treated with 5 mL of 2M NazCOj3 solution
1o produce AQ:COs. The remaining solution contained 0.003
g of CI” per litre. Calculate solubility product of AgCl. (Ksp of
AQ:COs = 8.2x1012). B

Ans: 1.71 x 10

. [2068 G. No. 14 The pH of a solution of KOH is 10. Calculate
the hydroxyl ion concentration. 2
Ans: 10°M

. [2085 Q.No_30 1] What is ionic product of water? The pH of
04 M HCN solution is 5.2. What is value of ionization

constant (Ka) for the acid? [1+4)
Ans: 3.969x107"°

. 2064 Q.No_ 18] Define pH. Calculate the pH of 0.1M H2S04.[2]
Ans: pH = 0.699

. What is meant by solubility product of

sparingly soluble electrolyte? The solubility of AgCl in water

at 298 K is 1.43 x 10-3 g L', calculate its solubility in 0.5M
KCI solution. ‘ [2+3]
Ans: 1.984x10™" mol L™

. Calculate the hydroxide ion concentration of a

solution having pH 10.5.
Ans: 3.16 x 10~ molllitre

: What are ionization constant and degree of
ionization of a weak electroyte? How do they vary with
temperature? Calculate the pH of 0.1M acetic acid solution
havihg Ka 1.8 x 10-5. [2+1+2]

. Ans: pH=2.87
The solubility of CaF2in water at 18°C is 2.05

x 104 mole per litre. Calculate its solubility product. 5]
Ans: 3.446 x 107" mol/l.

The solubility product constant of BaSOs in

water at 25°C is 1x10-1© mole?L-2. Calculate the solubility of

BaSO«in g/L. [Ba = 137] 2]
Ans: Solubility of BaSO, =2.33 x 10~ g/L
2060 Q.No. 26] Define ionic product of water. Why does Kw

of water increases with temperature? 10 cc g]' HCI, 30 cc TN(-)

N
HNO3 and 60 cc 5 H2S04 are mixed together. Find the pH of

" [14143)
Ans: pH of the mixture = 0.698

[2059_Q.No. 16] Calculate the pH value of 0.04 N HNO;

solution, assuming HNO3 to be completely-ionized. 2]

Ans: pH=1239
Explain Bronsted Lowry concept of acids and
bases. Calculate the degree of ionization of HCN having
concentration 0.01 M (Ka of HCN = 4.8 x 1010). Also

calculate H* ion concentration and pH. [3+4+3]
Ans: H' =22 x 10 pH = 5.65

the mixture.

89.

90.

91.

92.

93.

4"
[2088 Q.No. 18] Calculate the hydrogen ion Concemraugnw o i j
solution whose pH is 9.5. (U camo
. Ans: 345, [F g F
Define solubility product. The 30|ubi|i;' 1@
CaF in water at 18°C is 2.05 104 molllitre, CaICUlale-'J i 3
[ duct. [
‘ SO|UbI||W pro Ans: 3.446 x 10“ mo[;fq‘ \71 fegcﬂ‘
2056 Q.No. 5 The pH of HCI solution is 3. Calculale ‘:“ : 603
strength of HCI in terms of molarity. Ans: pH ‘0-01{7' g
The solubility product of CuS is 8.0 x huf s oloU‘
a certain temperature. Find its solubility at this tempery c0 o
. Ans: 8.94 x 12 mofé - U
The solubility product of chalk is 9.3 4 1&; v
Calculate its solubility in gram per litre. R - 076
’ Ans: Solubility = 3.48 x 152 '

The solubility of CaF2in water at 18°C gzif

x 104 mole per litre, Calculate its solubility product. \
" Ans: 3.446 x 10‘“m°mh';

UNIT 4: ELECTROCHEMISTRY

8. Galvanic cell: E° cell = E°g - E°

2 i FQBMULAE, :
“Faiaday's First Law
m =2Zit

Q =1t ‘
1F =6.022 x 102 x 1.6 x 107" C = 96500C

Faraday's Second Law
m_E_ a4
e T, , a5
Relation between equivalent weight and electro biu
chemical equivalent . _
s oBE (G
=F = 96500 le [0
Electrolytic conductance P o
R o:% ! 1 E ¢ oh
. cm pr
Ohm = o} ;:E? Al
p = Ohmcm
1 ' , L 10.
X o= - where, x = Specﬂc conductivity d
x  =0hm™ cm™ : E o
= Simenes cm™
= Scm™ T
Equivalent conductivity (A) = x x V |
) 1000 | |
=KX N ] KV |
# 12 [
=0hm™ cm™ cm® eqv™’ : E
=Ohm™ cm? eqv’’ :
= Scm? eqv™’ :
Molar conductivity (n) =« x V ‘
=KX 1200 |
M
= Ohm™ ¢cm? mol™ 1,
= Scm? mol™
Cell constant = -,l{ =cm™
Relation between p and A

u=ZxA

By
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' Thode

s 4

* ohm-' cm-1. Calculate its molar conductance.

=

' How mary coloumbs of electricity are

)

Ans: 159225 coulomb charges

’ Two metallic element X and Y have the

short Answer Questions [Z marks]

. you expect
and anode whon aqueous NaCl is electrmysea(;

i or
ing platinum electroc?

: . (2
7% GIE 5.t A Q.No. 4 & mary grams of Chromjym arez
L,;,juc ~d by 4.8 % 104 coulumbs according to the following
fEaC!IOﬂS‘
01 +6H* + 6e — Cr(s) + 3H0 2
o _ Ans: 4.31 ¢
576 GIE_Set B Q.No. Define one Faraday. How many
—oumbs Of electricity are required to produce 2.7 gm of
;!ummium from molten Al2037? )
Ans: 28950 ¢
@@ How many coulombs are required 1o
produce - (1+1]

27 g of silver from AgNQO3?

50 g of Aluminum from Al2037? '

(Atomic weight of Ag = 108, Atomic weight oi Al = 27
Ans: (i) 24125 C (ii) 536111 C

076 Set C Q.No. 4 How many coulombs are required to

produce [1+1]
i 80 gof calcium from molten CaCl,? <
i 50 g of Aluminum from molten At,03?

Ans: (i) 386000 C (i) 536111 C
ho7s GIE Q.No. 4 Can CuSOs solution be stored in a Zinc
Vessel? -
E'Cu2/Cu=0.34 V EOZn2Zn=-0.76 V
Why does silver nitrate solution become
bluish when copper rod is dipped into it? 2]
[Given E° Cu?*/Cu = 0.34V and E° Ag*/Ag = 0.80 V]

075 Set B Q.No. 4 A solution cantains 1 g of NaCl in 200
cm and its specific conductance is found to be 2.55x10-2

(2]

Anis: 300 S cm? mol™

R074 Supp. Q.No. 5 How many coulombs are required to
produce 50 g of Al when electrode reaction is B

Al + 3¢ —— Al (Atomic mass of Al = 27)?
' Ans: 535575 coulomb

- 074 Set A Q.No. § How many coulombs are required to

Geposit 126 gram of Cu from CuSOs solution? (Atomic mass
ofCu= 635) . [2]
Ans: 382140 coulomb charges

"®uired to deposit 33 g of Ca from molten CaClz?

Olowing standard electrode potential.

X=+0.40y :

'=-0.80y |

What- would you expect to occur if X is added to an aqueouzs
“lution of salt of Y7 Give reason. , .[ ]
73 Set ¢ Q.No. 4 Predict whether the following. react|o1n
g‘"fcwr spontaneously or not, Why? 1+
. +2Ag~‘.) 2Ag++Pb

Qven, BO pg+/ Ag=0.80V: EOpy2/ Pb: ~013V

ns: Non Spontaneous

[2]

14,

15. [20

16.

17.

18.

19.

20.

21,
22,
-23.
24,

-25.

26.

27.

28.

29.
30.

31.
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20 . ,
m Predict whether the following reaction

wiIl)occur Spontaneously or not, Why? [1+1)
p,b 5 2Ag — 2Ag‘ *pb

gven, B9+ /Ag = 0.80 V; EOpy2+ / Pb = - 0,13

Ans: Non-aponte' eous

; No. 4 What i3 meant by single electrode
potential? How Is it measured? [1+1]

2072 Set C Q.No. 4 Calculate the number of coulombs

required to deposit 40 g of aluminium from molten AlO3. [2)

Ans: 428460 Coulomb charge
m Why does AgNO3 solution become
bluish when copper rod is dipped in it? (The standard

reduction potential of Cu and Ag are +0.3V and +0.8V
respectively). [1+1]

2072 Set E Q.No. 4 What is meant by standard hydrogen
electrode? Write an important use of it (1+1]
2071 Supp. Q.No. 4) How many coulombs of electric charge
are required to deposit? (1+1]
i. 4.6 gof sodium

ii. 3 mole of aluminium

(Atomic mass of Al = 27 and Na = 23) ‘
: Ans: (i) 19300 C (i) 868500 C

(2071 Set C Q.No. 4] What is meant by single electrode
potential? Name any two factors that affect the magnitude of
single electrode potential. [1+1]
[2071 Set D Q.No. 4 How would you justify that value of one
Faraday is 96500 coulumbs? [2]
(2070 Supp. Q.No. 4] [2070 Set C Q.No. 4] Mention important
application of standard hydrogen electrode giving example. [2]
(2069 Set A Q.No. 4 What- do you mean by electrolytic
conduction? _ 2]
[2069 Supp. Set B Q.No. 4] Standard hydrogen electrode acts

as both an anode or cathode. Give reason. (2]
Define the term: [1+1]

i. electrochemical equivalent
ii. equivalent conductance

Can a solution of 1M CuSOa be stored in a
vessel made up of Nickel? If not why? 2]
Given: E°Ni=*/Ni=-0.25V, E° Cu?*/Cu =+34V

Will the reaction occur: °

Zn* + 2Fe*—— Zn +2Fe™

Given standard reduction potentials are:

E®,, " 7= —0.76V. E° =+0.80 V. Given reason. (2]

Ans: - 156V

Can a solution of 1M CuSOx4 be stored in a
vessel made of nickel metal? If not, why? 2]

Given: E°nimi=-0.25V; E°Cu*/Cu=034V

.
Fed FFe

Ans: No

How is single electrode potential originated?[2]
What is meant by: 12)

i One ampere current is passing through a solution.
i The standard reduction potential of Cu**/Cu is 0.34V.

2060 Q.No. 18] Define the terms:

i, Cell constant i,

(2]
Molar conductivity.
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32 Construct a galvanic cell in which the cell
reaction is:
Fe(S) + H2S04(aq) —> FeSOa(aq) + Hz(g) 2)
33. [2057 @ No. 14 Define standard electrode potential. (2)
34, How does specific conductance decreases .
and equivalent conductance increases with dilution? (2]
35. [2085 Q.No. 3 State Faraday's Second Law. 2

36.
37,

2054 Q.No. 4 Define the term electrochemical equivalent. (2]
2053 Q.No. 4] 2052 Q.No. 4 What is E.C.E. (Electro-chemical
Equivalent)? : (2]
Short Answer Questions [5 marks]

38. [2077 Set P Q.No. 9 Define the terms

i.  Equivalent conductance

il. Standard electrode potential.

The cost of electricity required to deposit 1 g of Mg is Rs. 6.
How much would it cost to deposit 10 g of Al? (At. wt of
Al = 27) [2+3]

Ans: 55 Rupees -

39. 2076 GIE Set A Q.No. 24 What is meant by standard electrode .
potential? The standard electrode potential for Mg+2/Mg and
Cu*?/Cu are -2.37 V and +0.34V respectively. [1+4]
i.  Draw a standard cell rotation. -

i. Identify the anode and the cathode as the current drawn
from it.

Write the cell reactions taking place at the electrodes.

Calculate the standard cell potential.

Ans: 4271V

40. [2076 GIE Set B Q.No. 24| Define electrochemical cell. The
standard electrode potential of ‘Cu*’/Cu and Zn*%/Zn
electrodes are +0.34V and -0.76V respectively. .

i. Write the cell notation indicating anode and cathode.
ii. Write the cell reaction. [1+1+1+1+1]
iii. Calculate the emf of the cell

iv. Predict the feasibility of the reaction with reason.
Ans: (iii) #1.10 V (iv) Fisible

41. 2076 Set B Q.No. 24] [2076 Set C_Q.No. 24 Mention the
important applications of standard hydrogen electrode. The
standard electrode potential for Fe*3/Fe*2 and l2/I-are +0.77
V and +0.54 V respectively.’ )

i.  Draw the standard cell notation.

ii. Identify the anode and cathode as the current drawn
from it. ,

iii. - Write the cell reaction taking place at the electrodes.

iv. Calculate standard cell potential. [(1+1+1+141]
Ans: (iv) E°Cell: +0.23 V

42. [2075 GIE Q.No. 24] State and explain Faraday's 1%t law of
electrolysis. An electrolytic cell contains a solution of CuSQOa4
and anode of impose copper. How many Kg of copper will be
.deposited at cathode by 150 ampere passing for 12 hours?[2+3]

Ans: 2.13192 Kg

43. [2075 Set A Q.No. 24] What is meant by (i) molar conductivity

and (i) Electro-chemical equivalent? How lorig a current of 3

“ampere has to be passed through a solution of AgNO3 to
coat a metal of surface area 80 cm? with 0.005 mm thick

layer (Density of Ag = 10.5 g/cm?) ' [2+3]

Ans: 125 sec.

44.

45.

r

What is meant by standard By,

075 Set B Q.No. 2

electrode? Write its important application. The Sianq:' ) "
electrode potentials are given as I [e?"
E° Zn/Zn*2 = -0.76V pla‘

E° Fe*dfFe'2= +0.77V . .
i, Construct a cell notation for a galvanic cell indica

l i
anode and cathode. . . I
i, Calculate the emf. at 1M solution of ions.

iii. Wil the reaction Zn2* + 2Fe2* — Zn + 2Fe¥* Qcyyy

Ans: +1~5‘§" od
2074 Supp. Q.No. 23] What is meant by hydrogen electroqp; ele‘
Mention it's an important use. The standard ey, (Cj?ﬂ
potentials are given as: oo
EMg+/Mg=-237V, EoCu*/Cu = +0.34V. ¢ 0
i Construct a-cell notation for an electrochemical cgl| o
i, Write the reactions taking place at anode and cathogy cq
iii. Calculate the emf of the cell. y et
Ans: 47, al

46.

i, Calculate the emf at 1M solution of its ions.

47.

48.

49.

50.

51.

. [z074 Set A Q.No. 23] What is meant by primary refergr,|  a.

electrode? Mention its one important use.
The standard electrode potential of copper and silver g} b
[EcCu*/Cu = +0.34 V and Eo Ag*/Ag = +0.80V] c
i Construct cell notation for an electrochemical cell.

o
o

iii. Wil the reaction occur?

Cu +2Agr—> Cu*+2 Ag? Give reason. i)
. Ans: 045y
2074 Set B Q.No. 23] Name a primary reference electo
and mention its one important use. For a cell;
Mg(s)/Mg=(1M)//Cu*(1M)/Cu(s)

Eo Mg*/Mg = -2.37 V and E°Cu™*/Cu = +0.34 V
i. Indicate cathode and anode.

ii. Write the reaction taking place at electrode.

iii. Calculate the emf at 1M solution of its ions.

I

L e i e e Nt D T3 RS

Ans; +211
[2073 Supp Q.No. 23 How do molar and gquival
‘conductivity vary with concentration for weak electrolyte’t
solution contains 2 g of anhydrous BaClz in 400cm®. It
conductivity is found to be 5.8 x 10-3 cm-'. Calculate It}

molar conductivity of BaClz. (Atomic weight of Ba=137) [¥]
Ans: 241.66 S cm'md | 8,

2073 Set C Q.No. 23] How does molar conductivity vary ¥
concentration for weak electrolyte? Give reason for iiSE‘
variations. A solution contains 2 g of anhydrous BaC ind .;i
cm3, its conductivity is fouid to be 5.8 x 10- S OF
Calculate the molar conductivity of BaCl, (Atomic weigh! |
Ba = 137) | b
Ans: 241.66 S cm’ mo_f‘[
073 Set D QNo. 23] State Faraday's laws of electl®’ s
Establish relationship between electro-chemical equ®®
and chemical equivalent. 0.197 g of copper is deposited bY
current of 0.2 A in 50 minutes. Calculate its electrochzeﬂ;'ﬁ‘

87,

equivalent. o,
. . Ans: 3.240" 9‘”,
2072 Set D Q.No. 23 Define the term: 25"
i.  Electrochemical equivalent.
ii. ~ Standard electrode potential. W

How many coulombs are required to produce: t %
. 80 g of aluminium from molten Al,05? Pl
li. 24 g of magnesium from MgCl,?  Ans: 856920C. i



dy -
* T No. 23] 2071 Set D Q.No_ 23 What i
Q{]‘ ‘150'0' . - - O'L hat IS mea
) ‘:; rocnemical cell? Design a Galvanic ce| oy

£ in which th
e{acn'on 2n(s) * 279" (30) — Zn2(ag)onq(s) take:
. Further predict. ' (1424141 +1]
8, P hich of the electrode is negatively charged?
: Y The carriers of the current in the cell,
| S, I ndividual reaction at each electrode.
QFQJ‘ o "

Qn.  pg7o Set D Q.No. 28 Represent graphically the variation of

Any " 8 E= nductivity of strong elect
ro " jivalent COP wong ctrolyte ang wea
ndgen O, Z?;drome with ~ concentration.  Why do equivalenl;
arq B! onductivily of strong electrolyte and weak electrolyte vary

gierently with dilution? o
g set B Q.No. 27) Give any two differences between

.em'ca' | “ sectrochemical and eléctrolytic cell. You are given zinc rod
ang Cam, rod, zinc sulphate and copper sulphate solutions and
3 siandard electrode potential of zinc and Copper are —(.76V
ma Ans: 0 40 0.34V respectively.
‘fy rege?,z 5. Represent an electrochemical cell indicating anode and
AN gl | SO '
Siieraf . write net cell reactions
. ' ¢ What will be the emf of the cell? - [2+1+1+1)

Ans:1.10V

- 55. What is meant by standard electrode

potential? The standard electrode potential for the following

[t electrode are; [142+1+1]
ARSI 6L 7004 26— Zn, B0 = - .76V
nce elec;

Fe+e—> Fe* Eo=(Q.77V

i. Represent a suitable galvanic cell and point out which
1 onewill be cathode? .

BE i With 1 M solutions of the ions what will be emf?

ii. Will the reaction Zn** + 2Fe** — Zn + 2Fe** occur?

Give reason.
Ans. (ii) 1.53 Volt

Ans: 21 & B354 AN, 31 ij Write short notes on Variation of electrolytic

’ ‘eql;'v:]:; conductances with concentration. - [9]
'fggg,,ﬂ | State and explain Faraday's gecond law of
alculate electrolysis. Show that the -electric charge carried by transfgr
_137) [ o1 mole of electron is one Faraday. | . 5] |
‘sc""movr.é sa. Distinguish between (a) electrolytic and
ty vay | volaic cells b) oxidation and oxidizing agent. 5]
son fof ( Four metals, labelled A, B, C and D react with each other
aClz" @ with acigs in the following way: B displaces only C from
-6 6T | Slon. Only A and D displace hydrogen from 1M HCI
C Wei%g'j; None of the metals will displace D from solution. Arrange the

s | UrMetals in an activity series with hydrogen.

m
505 | & ) .
,,ectr_O'Y | BN How is sinale electrode potential originated?
fef g

eqwﬁ;yf ®dict which one of the following reactions occur
)site pr Pontaneoygly? - _ 5]
Ochze*1.(2‘] i 2Fe<~2 +9n* —s oFe®d + Sp*2 »
et TSt — gFe e
A5 Fe\fn Standard reduction potentials of

fe e‘z* and Sn#/Sn2+ are + 077V and + 0.15V
| wﬁh.specnvg;y_ 7

hort Notes on (5 marks) -
) otes on (5 marks) ‘
Faraday's laws of electrolysis. . 8

Ans:D>A>H>B>C’

Chemistry 203

Numedcal Problems '

61.
el°72 Supp. Q.No. 23 2071 Set € QNo. 23] Define weak
: :ctrlolytlc cell giving an example of it, Chromium metal can
Plated out from an acidic solution containing CrOs

according to the following equation. (12242]

CrO; (aq) + 6H* + 6g- —s Cr(s) +H20

Calculate: .

.. How many gram of Gr will. be plated out by 2400
coulomb?

ii.  How long will it take to plate out 1.5 g of Cr by using
12.5 amphere current? (Atomic mass of Cr = 52)

Ans: (i) 0.21 g (li) 22.26 min
62. 2072 Set C Q.No. 23] Define the terms: [+

I Standard electrode potential

Il. - Electrochemical series

ghe standard electrode potentials are given as;
Znjzn? =076V retpe? =0TV

.. Construct a cell notation for a galvanic cell indicating
anode and cathode. :
ii. ~ Calculate the e.m.f. at 1 M solution of ions.
lii. Wil the reaction Zn?* + 2Fe?* — Zn +2Fe3* occur?
Ans: (i) + 1.53 V, (ili) No
63. (2072 Set E Q.No. 28] State Faraday's laws of electrolysis?
Silver is electrodeposited on a metal plate of surface area
800 cm? by passing 0.2 ampere of current for 3 hours.
Calculate the thickness of Ag deposited. (Given specific

gravity of Ag = 10.47 and atomic mass = 108) [2+3]
: . Ans: 2.875x10™ cm

64. [2070 Supp. Q.No. 23] [2070 Set C Q.No. 24 State Faraday's
2" law of electrolysis. Equal amount current was passed
through an aqueous solution of tri-valent metallic salt and dil.
H250a4. The volume of Hz liberated was 96.5 mL at 27°C and
765 mm Hg pressure. The weight of the metal deposited was

0.74g. Calculate the atomic weight of the metal. (1+4]
Ans: 283.61 amu

65. [2070 Set D Q.No. 4 How many number of coulombs are
required to deposit 81 g of Aluminium when the" electrode
reaction is: Al**+3e- —— Al? 12]

Ans: 868,500 coulombs

66. [2069 Set A Q.No. 25 Distinguish between electrochemical ‘
equivalent and chemical equivalent. A metallic spoon is
coated with silver by passing a current of 5 ampere through
AgNOs solution for 5 hrs. What is the thickness of silver
plating if the area of the spoon is 12 cm? (density of silver is

10.5gcm™3)? (1+4]

Ans:0.8cm
67. [2069 Set B Q.No. 4] Convert the following:
|, Charge of 4.0 x 10'2 electrons into coulombs.
ii. Chemical equivalent of Magnesium into Electro chemical

equivalent. [1+1]
- Ans: (i) 6.4x 107 coulombs (li) 1.24 x 10~

68. lzT)ée Supp. Set B Q.No. 26| State Faraday's first law of
electrolysis and write the mathematical relation between
electrochemical equivalent and chemical equivalent. 1.52 g
of a trivalent metal ® was deposited at cathode by passing -
a current of 2.5 ampere through its salt solution (melal

sulphate) for 30 minutes. What is the atomic mass of @?[1+4]
| Ans: 97.78 amu
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69 [067 QNo_24 Define one Faraday's electricity. How many
grams of siver could be plated out on a serving lray by
passing electricity through a solution of Ag (1) salt for 8 hours
al a current of 9 ampere? What is the area of the tray, if
iickness of the silver platting 1s 0.002 cm? Density of silver

s 10g/em?. (Atomic mass of Ag = 107.8). [1‘4’]
Ans: Welght of Ag = 280,55 g; Area of tray = 14477.59 cm

70. [2066 Q. No. 24 Define:
i Electrochemical cell
i Equivalent Conductance
A current of 2.5 amphere passes through the solution of a
metal sulphate for 30 minutes and deposits 1.52 g of metal at
cathode. Find the equivalent weight of the metal. [1+1+3]
Ans: 32.6 g
71. [2065 Q.No. 24 State Faraday's 1% Law of electrolysis. What
current strength is required to deposit whole copper from 1

litre of 1M CuSOa solution by passing eleclricity through it in -

[1.5+3.5)
Ans: 321.66 ampere

72, Calculate the equivalent conductance of 0.1N
KCl solution having specific resistance 83.3 Ohm cm™". 2]
Ans: 120 ohm™' cm® eq”'
73. Calculate the equivalent conductivity of 0.12
N solution of an .electrolyte, whose - conductivity is
0.024 Scm', : [2]
Ans: 200m™' cm?eqv™ (200 Scm’eqv™’)
74, Find out the molar conductivity of 0.01 M
acetic acid having specific conductivity 1.46 x 104 ohm™ crm-
Tmol!. Y
~Ans: 14.6 ohm™ cm? mol™
75. State and explain Faraday's laws of
electrolysis. How long a current of 3 ampere has to be
passed through a solution of AgNOs to coat a metal surface
of 80 cm? with 0.005 mm thick layer? (density of Ag = 10.5
glcc). . [10]
Ans: 125.37 sec
76. You are given standard reduction potential of
Cu*%Cu and Fe*2/Fe as +0.34V and — 0.44V respectively.
a. Construct a galvanic cell indicating anode and cathode
b. Write the cell reaction and calculate the standard emf of
thecell. - - 5]
Ans: Standard EMF of the cell = 0.78V

77. [2056 Q.No. 4 How many coulombs of electricity are required

10 minute?

to discharge 0.1 mole of Na*? [1 Faraday = 96500 coulomb.)[2]

Ans: 9650 Coulomb

UNIT 5: ENERGETICS OF CHEMICAL
REACTIONS :

1. Internal Energy: AE = Ep — Eg
2. First Law of Thermodynamics

q =AE+w w =PAV

AV = Vina = Vinital q = AE + PAV
2. Enthalpy (H)=E + PV

AH = AE + PAV

PV = nRT (Ideal gas equafion)

" At constant T and P

FORMULAE = W

12.

13.

PAV = ANRT
S0, AH = AE + ANRT N f0 o
AH = Hp = Hr Wi
3. Hess's law of constant heat summation @
Qz=Qq1+02+da Path-| b, | mbt
Qi=Q2 A/‘(T\é ‘ 0007[2‘1:
- 1 o0
QI\)BTC{ “ e:ﬂ
Path-li " orter
‘4. Bond energy ' _ @
AH = £(Bond energy)reactant ~ 2(Bond energy)aroduy i Nz(g}
1J= 10" erg prt
1Latm= 10‘1.?;“
1.;3?221 0.0821 L atm ' " @7;
Very Short Answer Questions [2 marks] : mte‘
1. [077 set P_QNo. 2 State Hess's law of constant py @
summation. ok forn
2. [2077 SetV Q.No. 2 Calculate the enthalpy of formation in | i
following reactions: | =
i 2Ha () + 02 (g) —> 2HO (), AH =24- 1?(6 Kcal e
ii. Ha(g)+l2(g) —> 2HI (g);\nAsij(i)_68 fcalc“aii),‘u.‘[m W
‘3. [2076 GIE Set A Q.No. 5 Point out limitations of first faw ¢ an
thermodynamics. _ ] '0
4. [2076 GIE Set B Q.No. 5 State first law of thermodynams "
Write the limitations of this law. (14 24 (
5. [2076 Set B Q.No. § Define state function. Write any tuj #: &
‘examples of it. . Mg ©
076 Set C Q.No. 8 State the first law of thermodynamics. [If N
[2075 GIE Q.No. 5| 2074 Set A Q.No. 4] [2074 Set B Q.No.{ “E
2069 Supp. Set B QNo. 6 State the first law df =
thermodynamics and point out its limitation. (1§ )
8. [2075 Set A Q.No. § Define the term ‘internal energy'. whysf G E
the internal energy of a system a state function? - [ n’ ‘
9. [2075 Set B Q.No. § Define enthalpy of formation gvig#f ¢ E
example of it. ' b2 |
10. {2074 Supp. Q.No. 4] Distinguish between extensive al i
intensive properties with an example of each. f \ |
11. [2073 Supp @No. 8 Define enthalpy of combustion. Enfidf

of combustion of carbon to CO; is ~393 kJ/mol. Calcu
heat released upon formation of 33 g of CO; form caby
and oxygen. [}
Ans:-294'75x‘J :
{2073 Set C Q.No. 5] Define standard enthalpy of formation'
heat change for the following reaction is 1648 kJ, whal st
standard enthalpy of formation of Fe;03? p
4Fe(s) + 302 (g) —> 2Fe204(s) i
Ans: 42":

2073 Set D Q.No. 5 What is meant by enthalpy of react’” | 38
standard enthalpy of formation of ammonia is 46 k™ §
what is the enthalpy change of the following reaction” N’f
+3Hz(g) —> 2NHs(g) "R
Ans: 924"
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95 Sl e St nnay
" 50,7;13!10“ of water in the following reaction: [1+1]

1ig) +0dg) — 220 (1, AH =136 keal
7HA Ans: —68 K Cay Mole

: St C_Q.No. Distinguish between enthal
2 n and enthalpy of formation. Py of

combusti [1+1)

What is meant by state function? Give its-
 gxample. [1+1)

. g Distinguish between intensive
nsive property with examples:
Q.No. The enthalpy of reaction

and
[1+1]
for

=
-~
>
w
b3
m
{nd
=z
S

gxie
co72_set E

w0 + 3tz (@) = 2NHs (g) is —92.4 kJ. Calculate the
enthalpy of formation of ammonia. 2]
Ans: —46.2 kJ

op Distinguish between extensive and
nensive properties giving one example of each, [1+1]
771 set ¢ Q.No. § Calculate the standard enthalpy of
ormation of water in the following reaction:

Ha(g) + O2(g) —> 2H20 (1), AH = ~136 Kcal 2l
Ans: -68 k Call mole

_ Define state function and give any two
comect examples of it. (1]

Ro70 Supp. Q.No. 8| State the first law of thermodynamics

%

and write its mathematical relation. [1+1]-
s Define the terms: [1+1]

i Extensive properties ii. Internal energy
! State first law of thermodynamics. ~ [2]
. 2069 Set A Q.No. 6] [2069 Set B Q.No. 5 Calculate the
enthalpy of formation of NH3 from the following equation.

Nog)+3Ha(g) ===2NHs(g), AH= ek 1
ns: =

. 2063 Supp. Set B Q.No. 5 Under what conditions, [1+1]
reaction occur spontaneously
I free energy change become zero. -
- State the first law of thermodynamics. (2]
' State Hess's Law of constant heat summation. (2]
' Define the terms: Enthalpy of a reaction. [2]
2959 Q.No. 17) How is free energy change of a reaction
"gated to enthalpy change and entropy change? 2
‘ Draw energy profile diagrams for exothermic
ad endothermic reactions. 2
55 Q.No. 6] Define exothermic and endothermic reaction.[2]
State Hess's law of constant heat summation.[2]
K% QN0 7] State whether the following properties 2re
ensive propérties or intensive properties
Ntropy b. Temperature. 2]

/

i

J ’ 5 o
[ 38 . i ' ‘ '
Define bond dissociation energy. The

"d dissociation en d Cl (0) =0
ergy of Hz (g) and Cl

}Zrmo! and 243 Kyjmol respectively. The, enthalpy o‘;

"Malion of He (g) = -92 KJ/mol. Calculate the ?1021 !

I8S0ci
“alion energy of HCI (g). Ans: +431 KJimo!

37.

38.

39.

40.

4.

42,

43.

Chemistry 205

2076 Set C Q.No. 2

: State enthalpy of combustion. If heat of
formation of CO,

H20 and CgH120s are = 395 KJ mol-!,

t—hZG:A KJ mol-! and 1169 KJ mol-! respectively. Calculate
€ heat of combustion of glucose. [1+4]
Ans: -2815 kJ

State Hess's law of constant heat

ngmation. ‘Heat of combustion of benzene (CeHe) is
=3280 kJ. Heat of formation of CO2 and water are - 395 kJ

and - 286 k. respectively. Calculate the heat of formation of
benzene, (1+4]

Ans: +52 kJ

[2074 Supp_a.No. 25) State enthalpy of combustion. If heat of

formation of CO,, H;0 and CeH12Ce are -395 KJ mol,
~269.4 KJ mol-! and -1169 KJ mol! respectively. Calculate
the heat of combustion of glucose. [1+4]

' Ans: -2815 kJ
(2074 Set A Q.No. 285 What is meant by enthalpy of
combustion? If heat of formation of CO2, H20 and CsH120s
are -395 kJ mol', 269 kJ mol! and -1169 kJ mol!
respectively. Calculate the heat of combustion of glucose
(CeH120s) ' ' (1-+4]

. Ans: -2815 kJ
(2074 _Set B Q.No. 25) Define bond enthalpy. The bond
enthalpies of gases Hz, Cl2 and HCI are 104 Kcal mol, 58
Kcal mol' and 103 Kcal mol' respectively. Calculate

enthalpy of formation of HCI (g). [1+4]
. Ans: -22 Kcal

[2072 Set E Q.No. 324 State first law of thermodynamics.
What are its advantages and limitations? The enthalpies of
formation of CO2(g), H20(l) and CHs (g) are -393.5,
-286.2 and -74.8 kJ mol-' respectively. Calculate the

enthalpy of combustion of methane. [1+1+1+2]
: Ans: 891.1 kJ/mol

[2072 set D Q.No. 24 Define heat of formation. Heat of
combustion of methane, carbon and hydrogen are -210
KCal, -94KCal and —68 KCal respectively. Calculate the heat

of formation of methane. [1+4]
Ans: -20 K Cal

44, Mention the important applications of Hess's

Law of constant heat summation. The standard -heat of
formation of SOz (g) and SOs(g) are —296.6 kJ and -396 kJ
respectively. Calculate AH for the reaction:

502(g) +3 02 (6) —>S0s g

[2+3]
Ans AH = -99.4 kJ

. 0s2_a.No. 25 State and explain first law of:

Thermodynamics, and, hence deduce H = E + PV, where all
the symbols have their usual meanings. 5]

Long Ahswer Questions [10 marks]

46.

Define enthalpy of a reaction. State and
explain Hess's Law of constant heat summation. 5]

Write Short Notes on [5marks]

»

7.

2075 GIE Q.No. 33] [2075 Set A Q.No. 33§ {2073 Supp Q.No. 33iv]
5073 Set C Q.No. 33 [2073 Set D Q.No. 33iif 2072 Supp. Q.No.
[2071 Supp. Q.No. 333 2070 Set D Q.No. 33d Hess's law of
constant heat summation. 5]




56. [2056 Q.No. 28
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Numerical Problems

48. [2076 GIE Set B Q.No. 30|

a Define enthalpy of a reaction. State and explain Hess's law
of constant heal summation.

b The standard enthalpy of formation of H;O (I), COz (g) and
CsHs(l) are -286, -393.5 and +49.02 KJmol' respectlvely
Calculate the standard enthalpy of combustion of CsHs (1) at

n temperature. [2+4+4]
the given lempe Ans: ~3268.02 kg

49. [2072 Set C Q.No. 24 Write any two applications of Hess's
law. Heal of formation of ethyl alcohol, water and
carbondioxide are —64.1 K Cal, -68.5 K Cal and -95 K Cal.

Calculate the heat of combustlon of ethyl alcohol. [1+4]
Ans: -331.4 KCal

80. [2070 Set C_Q.No. 25 State Hess' law of constant heat
summation. Calculate the enthalpy of formation of benzene,
if enthalpy of combustion of benzene and carbon are -3280
kJ/mol and -395 kJ/ mol respectively. The enthalpy of

formation of water is -285 kJ/mol. 1+4]
Ans: 55 kJ mol”

51. 2069 Set A Q.No. 24 Define enthalpy of combustion.
Enthalpy of formation of benzene is 55kJ, enthalpy of
formation of water and carbondioxide are -395 kJ and
-285 kJ respectively. Calculate the enthalpy of combustion

of benzene. (1+4]
‘Ans: AH = -2950 kJ

52. [2069 Supp. Set B QNo 28] What is meant by enthalpy of
combustion? Enthalpy of formation of benzene is 55 kJ,
enthalpy of formation of water and carbondioxides are
-395 kJ and - 285 kJ respectively. Calculate the enthalpy of
combustion of benzene. '

~ Ans: 2950 kJ mol”

53. 066 Q. No. 26] Define Hess's Law of constant heat -

summation. Calculate the heat of combustlon of glucose
from the following data: [1+4]
C (s) +02(g) —> CO2(g), AH=-395kJ

-Ha(9) +% 02 (g) = H20(l), AH=-269 kJ

6C(s)+6H2(g)+ 3 O2 () —> CeH1206(s), AH = -1169 kJ
Ans: -2815 kJ

54, The standard enthalpy of formation of H2O
(I, CO2 (g) and CeHs (/) are —286, -393.5 and + 49.02 kJ
mol-' respectively at 298 K. Calculate the standard enthalpy

of combustion of CeHs (/) at the given temperature. - 5]
Ans: - 3268.02 kJ

55. What is meant by enthalpy of formation?
Calculate the enthalpy of formation of ethane at 298K, if the
enthalpies of combustion of C, H and CaHg are - 94.14,
-68.47 and -373.3 K cal. respectively. (5]

) Ans: - 20.39 kcal
Distinguish between: (5+5)

a. - Internal energy and enthalpy

b. Exothermic and endothermic reaction.

Calculate the heat of formation of naphthalene from the

following data:

C(s) +02(g) —> CO2(g) AH =-94.405 K cal,

1
Halg) +3 Oz (g) —> H20(l) AH = -68.3K cal

57.

58.

CH4 (9) from the following informations.
CHa(g)+ 202 (g) —> CO2(g) +2H20 (1) AH = —89031( @
C(graphite) + Oz(g) — CO2(9)
2Hz (g) + O2(g) = 2H20 ()

Co Ho(s)+1202(g)—>10CO2(g)4H20NAR=1231 6y | °’§
| b ha

(Naphtha :::) Heat of formation of naphthalene = 14 35k : zgnv‘

Calculate the standard heat of formy r ol

AH = =3935k

AH =-571.7kJ , posi
Ans: Standard heat of formation of CH,is <749, ’[ﬁ 3

053 QNo. 25(b)] Estimate the enthalpy change forTh 4

reaction _ A
H2 (9) +C|2(g)——> 2HC| T
Given:'  bond energy of H-H =435 Jimol

- bond energy of CI-Cl = 243 kJ/mol

bond energy of H-CI = 430 kJ/mol 1
, Ans: -183 ki ap

[2+3] '

"UNIT 6: CHEMICAL THERMODYNAMICS

— e
. s

Entropy (S)
AS = Sfinal — Sinitial
= Sproduct - Sreactam

AS _g‘ﬂ T (at constant T)

AH:
Entropy of-fusion: ASws = Tm

AHyap
Entropy of vapourization: ASyap = Tb

Entropy of sublimation: ASsu, = A:{-b

Gibb's free energy (G)

G =H-TAS .

AG =AH-TAS

AG =% AGpmducl — X AGreactant

At standard condtion (25°C) -

AG° =Z AGoproduc( =Z AGOreaclam

Gibb's Helmholtz equation

AG =AH-TAS

if  AG=-ve spontaneous
AG = +ve non spontaneous
AG=0 at equilibrium

Standard free energy change and equilibrium constant

AG° =-RT InK

AG° = -2.303 RT log K

Very Short Answer Questions [2 marks]

1.

2,

\

1,

[2077 Set W Q.No. 3] What is meant by molar entropy? Wik

its unit. ME
[2076 GIE Set A Q.No. ¢ Calculate entropy change (AS) ap
free energy change (AG) for the conversion of ice oW 13

at equilibrium condition when enthalpy change (AH) '5
KJ/mol.

P
L-s‘."

Ans: 0.01 'W
[2076_GIE Set B Q.No. g Predict spontaneity and " &
spontaneity in terms of AG when AH and AS are posiivé! & bd




-

§ 207F

16.

1.

18,

2.

K, .

' What is meant by spontaneous process?

i

giji 501 6 QN0 8 2078 8e1 € QiNo, g ¢
= (AS) and free  enerqgy Chang
o 3u';mn ol ice Into water at equllityi,
y change (AH) 18 9 KJ/mol,

Ans: AS = 32 0g JIMol, AQ «

: u}i‘.ﬁ‘w 2078 Set A Q.No, 6] Proig

[ non spontaneity in term of
it

Aalculale oliopy
10 (AG) qor ),
on m-condition whay
L’-HI?L‘H . ",]
102 o)

! spontanelty
AG, whon AN and AS we

(141

[141)
among the

osidive

5 SoLB Q.No_8] Give reason;

“Zases have the highest absolute ontropy
(hree state of matter.
Decrease of enthalpy Is the sole criterion for toasibility of
a process. y

il

074 Su
apply the relation =AG = TASww 1o prodict whelhor tho

. 6] 2074 Sot B Q.No. § How would you

process is spontaneous oOf non-spontaneous? 2

pora Set A Q.No. 8] Apply the relation -AG - TAS 10
predict whether the process is  spontaneous or non.
spontaneous? 2)
o73 Supp Q.No. 6] [2073 Set C Q.No. §) [2073 Set D G.No,
Under what conditions the reaction expected o ocour,
i spontaneous.

il non-spontaneous

it AHand A S are positive for the reaction?

[1+1

. 072 Supp. Q.No. 6] Mention the proper conditions of a

chemical reaction to become spontaneous If its AH and AS
are positive. 12

. 072 Set C Q.No. 6] [2071 Set C_Q.No. 6] How would you

predict the spontaneity of a system in term of free-energy
change? 2]

. 071 Supp. Q.No. 6] Predict the criteria of spontaneity in light
of free-energy change. (2]

. 2071°Set D Q.No. 6] Predict the criteria of spontaneity in light

of entropy change. (2]

. 2070 Supp. Q.No. 6] Distinguish spontaneous and non

spontaneous process giving an example of each. [1+1]

Write an example for it. [2]
How would you predict the spontaneily
using the relation?
TAS ot = - AG oy 2
Define Gibb's free-energy change. Write
he mathematical relation to predict the spontaneiy. 2]
Give the physical meaning of entropy.
file its unit, (1+1]
088 Q.No, 4 Name the two criteria which must be met for a
Process 1o be spontaneous regardiess of the temperature. [1+1]

Comment the statement “The _dggreaiet :f
$nthalpy is pot the sole criterian for the feasibility O [ ze]

locess *
%3 QNo. 14 Define thermodynamic efficie

ﬁnging How is second law of thermodynamics S
Ot of this term?

ncy IOf heat
tated in the
[2

;

28,

Chemistry 207

22, (200 :
|T‘.'".‘!_‘ﬁ_Ng 16 1] Dofine the terms: Standard free energy of
dronction, 1
9 [Te (1
l!i’!‘.L_,_QLNo. 1 In order for a reaction to occur
" whontianeously, what s the criterion? 2]
. [2060 Q.No, 17) What Is entropy? State the effect of increased

1}»11131«.141!11::; on the entropy of a substance. 2
2, L{Q“LQM Whal Is the physical concept of entropy? (2]
Short Answor Questions [5 marks]
26. 2000 8ot B_Q.No. 26) Define Gibb's free energy. How is
spontanclly of & reaction predicted in light of free energy
uhungu, enthalpy change and entropy change? [1+4]
2067 Q.No. 26] What is meant by free-energy change? Write
(ho rolation belween entropy and enthalpy change. How
does (his relalion help in predicting the spontaneity of a
reaclion? [1+2+2=5]
2066 Q.No. 26) What is free energy change? How it is related
with enthalpy change and entropy change? How would you
predict whelher a reaction is spontaneous, non spontaneous
and equilibrium in term of free energy change? [1+2+2)
[2064_Q.No. 24 Define Gibb's free energy. How is the
feasibility of exothermic and endothermic reactions predicted
in the light of free energy change and entropy change? [1+4]
[2061 _QNo. 27] State and explain second law of
thermodynamics. How does free energy change depend on
the equilibrium constant? - [5]
31. [2060 Q.No. 25 Define free energy. Derive an expression to
relate Gibbs free energy change with work. 5]

27,

29,

30.

32. [2059 Q.No. 24] State second law of thermodynamics. How
would you explain the law in the light of entropy change? (5]
33. [2068_Q.No. 28] Discuss the criteria of spontaneity, non
spontaneity and equilibrium of exothermic and endothermic
reactions on the basis of free energy and entropy change. [5]
34. 2057 _Q.No. 24] State and explain second law of

thermodynamics. 9]

Long Answer Questions [10 marks]

35. [2070 Set D Q.No. 32 a] How is the free energy change of a
reaction relaled with the enthalpy change and entropy change?
Discuss the criteria of spontaneity and non-spontaneity of a
reaction on the basis of its energy change. [2+3]

Numerical Problems

36. [2072 Set D Q.No. 6 Calculate AS and AG for conversion of ice

into water when they are equilibrium at 0°C(AH = 4kJ/mole)[1+1]
Ans; AS = 14.65 J mol™' k'; AG = 0.55 J mol™

ar. The latent heat of fusion of ice is 336 Jg-'.

Calculate the molar entropy of fusion of ice at its normal
melting point. E]

Ans: 22.15 Jmol™
Write Short notes on [5 marks)
38, [2077 Set_P_Q.No. 12ii Gibb's free energy change and
prediction for spontaneity of reaction. [5)
30, [2072 Set E_Q.No. 33(iv] Prediction for the feasibilty of
reaction in terms of AG and AS. (5]
5071 Set C Q.No. 33 a /2071 Set D Q.No. 33 ‘al Second Law
of thermodynamics (5)

. ﬁ(ﬁﬁm Spontaneity in light of entropy

change, enthalpy change and free-energy change. (5]

40.
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UNIT 7: CHEMICAL KINETICS

Decrease in conc” of reactant

1. Rate of reaction = Time interval

Increasu in conc" of product
= Time interval

2. aA+bB——cC+dD

d[A d[B] d[C] d[D
Equivalent rate = - _z;%tl = —F%(l= ‘(;[ale‘aIEtl

3. Order of reaction
aA + bB —— product
Rate « [A]" (B]® (Theoretical)
Rate « [A]™ [B]" (Experimental)
4. Rate law
aA + bB ——> product
Rate = K [A]" [B]"
5. Unit of rate constant
For zero order = mol L
For 1* order = time™"
For 2"d order=Lmol™'s
For 3 order = L2 mol™
6. First order reaction
303 log—2~ a
a—-x

; : 0.693
Half life pernoq t% ="K -

“'s7" or mol L™ min™'

s orL mol™ min™

s~ or L2 mol™ n)in‘1

Ky =

7. Second order reaction
1 a

K_ta(a X)

NI I
Half life period U=%a

8. Thrid order reaction
1 x§2a X)
Ks =21 a%@ - )

Half life period t_ = ?K;"’

Very Short Answer Questions [2 marks] .
1. [2076 GIE Set A Q.No. 7] For a reaction, x +y —— z. The
rate of reaction is doubled when concentration of X' is
doubled but there is no effect in rate with change of
concentration of 'y', [1+1]
i. "~ write rate law equation.

ii. find the unit of rate constant.

2. [2076 GIE Set B Q.No. 7] For a reaction A + B—— C. The

rate reaction w.r. to ‘A" is 2" order and w.r. to 'B"is 1%t order.
(i) Write the rate law equation. (i) How many time will the
rate increase when the concentration of both (A and B) are
doubled? (1+1]

Ans: 8 times
2076 Set B Q.No. 7] [2076 Set C Q.No. 7] You are given a rate
law equation, Rate = K [A]2 [B]. By how many times will the
rate increase or decrease for the reaction if

i.  Concentration of ® is doubled while that of ® made
constant.
ii. Concentration of ® is kept constant that of ® is

doubled? [1+1]
Ans: (i) 4 times (it) 2 times

10.

1.

12.

13.

14.

15.

16.

7.

18..

"What is the unit of reaction rate?

For a reaction, 2N20s () —, N, " 010(1
+ 0z (g). If the rate of formation of Oxygen is 2 x 1g4 U | # med
L-'Sec-!, what will be the rate of disappearance of Nzoﬁ ol AIS
Ans; gl b of B.V
2076 Set A Q.No. 7] A reaction is | order W.r. 10 A apg, B
order w.r. to B. “*1| an
i, Write the rate law equation. : 970
i. How many times wil the rate increase whep n b 90 o A
concentration of B is tripled? Ans: 3, i
2075 Set B Q.No. 7] A hypothetical reaction P+Q— i, (@
third order reaction. Write its possible rate law expression [y ll ‘ 07!
[2074 Supp. Q.No. 7] For a reaction, 2 N20s —> 4NQ, Y vl o
The rate of disappearance of N2Os is 4 x 10 mof i @
what will be the rate of formation of NO2? [2] v et
Ans: 8 x 10* mol L 'g1
074 Set A Q.No. 7] [2074 Set B Q.No. 7] For a reaci, 5
2HI —> H2+ 12 2. -

If the rate of formation of l2i is 9.1 x 106 mol L' S, What il |
be the rate of disappearance of HI? - [] i

Ans: 2 x 9.1 x 10° mol 'g

5073 Supp Q.No. 7] A reaction is second order with respey |
to a reactant. How is the rate of reaction affected if iy |

concentration of the reactantis - - 1+

i. doubled
ii. reduced to half?

2

[2073 set C Q.No. 7] Draw an energy profile diagram to shos |
influence of catalyst in the rate of chemical reaction. i ¢
[2073-Set D Q.No. 7] What are the essential conditions for the |
effective collision of r_eacting species? Qe

(2072 Supp. Q.No. 7] Write the rate expression of eah
components in the following reaction:
N2(g) +3H2(g) === 2NHs (qg)

[1.5+03
[2072 Set C Q.No. 7] What is meant by instantaneous rate ol

reaction? Write the expression for the rate of the followinj |

reaction;

2N20s (g) —> 4 NO2(g) + 02 (g)
[2072 Set D Q.No. 7] Define the terms
i activated complex i

' [1+1]

rate of reaction

(2072 Set E Q.No. 7] The following hypothetical reaction 5§
A +B — Z Wirite possible rate Ia{;’] _

second order,

expression.

2071 Supp. Q.No. 7] Define 1t order reaction and write ¢

unit of rate constant in the first order reaction. [1*1,!
; Ans: k =S

2071 Set C Q.No. 7] Identify reaction orders if the units of &

constant are: 1

a. min-! b. molL-! min-!

[2071_Set D Q.No. 7] Rate of reaction is doubled W'
concentration of A is doubled but there is no effect in &
with change in concentration of B. iy .
a. Write rate law

b.  Find out unit of the reaction.

| \
Ans: (i) n* x initial rate (ii) 7~ x initial raty

1 +) ;
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' Glalyzed and uncatalyzed reactions,
. What is meant by effective collision of

_ Write the rate law for a first order

]

supp._a:No. 7] For a hypothetical reactio
¢ of above reaction is doubled when cop,
s doubled but there is no effect of change of

NAB_,7
centration of
concentration
(1+1)

7070

\Wiite down the rate law.
Wwhat is the unit of rate constant?

570 Sef C Q.No-. For the reaction
- q—> product is a third order.
wiite the possible rate law . expressions for the above
reaction. ‘ 2]
o570 Set D_Q.No. 7] Draw energy profile diagram  for

(2

\

racting species? Mention any one condition for a collision.
[1+1]

reaction. What is the unit of the reaction?

[1+1]
. [069 Supp. Set B Q.No. 7] Define
i effective collison - ii.  proper orientation (1]

Define the half-life ,periodJ of a reaction. The
half-life periods of two reactions A and B are 3.21x102 min.
and 569 min. respectively. Which of these is a faster
reaction? (1+1]

Ans. Reaction A Is faster

What is the order of reaction whose. rate

copstant has same unit as the rate of reaction? (2]

Write the rate expression for the following
reaction: 2 Nz Os ——> 4NO2+ O2 [2)

Write the possible rate Law equations of the
following Second order reaction: - 2]
P+Q—— Product

Draw a labeled energy profile diagram to

show the influence. of catalyst in the rate of chemical
feaction. 2]

Define zero order reaction and find the unit of

its rate constant. Ans: Mol L™’ E]
g ns: Mo

What is half life period of a reaction?

Calculate the half life period of a first order reaction when the

fate constant i - &
stantis 5 year'. Ans: 0.1386 years

R8T Qo 7§ How does a Catalyst increase rate of
'eaction? . H
2055 Qo 18] Give one example of a reaction where order
and molecularity are equal. ; g
dentify the order of the reaction if the unit of
s rate constant is L mol-! s-1. ’ : [?]

gl Give the rate law for @ reaction which is
%econd order in A and zero order in B. 2

Give the factors which influence the rate of 2a
feaction. : 2]

:55. QNo.7] Calculate the half-life per
Aclion when the rate constant is 5 year— Ans: 0.1386 years

]

]

fe period of a first ord;;

39,
40,
41,
42,

Short Answer Questions [6 marks]
43,

44,

45.

46.

47.

43,
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- Tho reaction X + Y ey Products is a second
ot IO\; feaction. Write threa difforent rate low Oxprassions
Ch may bo (rue 1o the above reaction. (7]

20§fQ~Noe What Is meant by rate of a chemical roaction?(?)
2063__9;@9. 11 What s an activation enorqgy? (2]
2063 Q.No. 16| Define the half life of 2 reaction. (7]

2082 Q.No. 8 Glva a chemical reaction to show reaction of
first order, 2]

mfﬁ?is] How do concentration, temperature,
catalyst and surface area of reactants affect the rate of
reaction? Why is rate law an experimental parameler? [4+1)
2073 Supp Q.No. 26] Define the terms.

. Half-life period of a reaction.

ii.  First order reaction.

A first order reaction is 90% complete in 30 minutes, How
long would it take to be 99% complete? [2+3)

Ans; 60 minute
2073 Set C Q.No. 26 Define (i) rate law (i) Half-life period of

a reaction.

In a first order reaction 40% of reactant gets converted Into
product in 30 minutes. What time would it require to convert
75% into product? Ans: 86.38 minuto [1+143]
[2073 Set D Q.No. 26] Define rate law. The reaction

Al

P+Q——>Z is first order with respect to ® and zero order

with respect to @. If so, fill in the blanks in the following.[1+4]

Expt [ [PIM | [QJM [ initial rate of formation [Z] M
: min-!
I 0.1 0.1 2 %107
Il - 02 4 x 102
I 0.4 0.4 . -
IV - 0.2 2 x 102

Initial Concentration of Initial rate of
EXpl e mol (-1 | (NOJmol | reaction mol L
No. E s
1 0.020 0.010 2.40 x 104
2 0.020 0.030 216 x 1073
3 0.040 0.030 4,32 x 103
_ Determine:

Ans: (1) [P] = 0.2 (lll) Rate = 8.0x10°7 (IV) [P] = 0.1
[2072 Supp. Q.No. 24] Define the terms:

i. - ratelaw

ii. order of a reaction

iii. molecularity of a reaction

A first order reaction will take 100 minutes to complete 60%
of reactant into product. What time will it take to complete

75% of the reactant into product? [1+1+1+42]
Ans: 161.36 minute

[2072 Set E Q.No. 32b] For the reaction
Cl2+2NO—>2NOClI, the data obtained are:

i Order of reaction with respect o Clz and NO and the

overall reaction. :
If the concentration of Clz is [0.50) molL-" and NO is

[0.40] molL-", What is the rate? [3+2)

Ans: (I) 1 and 2 respectively, overall order= 3 (l1) 9.6 moll. 's
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065 Q.No. 31 1Y Describe Factors affecting on reaction rate.[5)

50. [2089 Q.No. 2§ Define the rate of chemical reaction. How do
concentration. temperature, catalyst and sutface area ol
reactants affect the rate of reaction? (1+4]

51. 2058 Q.No_24] Define rate of reaction. Distingulsh botween
order and moieculanly of a reaction (5]

Long Answer Questions (10 marks)

52. [2077 Set P Q.No. 11] Define
I, activation energy
il rate law
n.  zero-order reaction
iv.  half life of reaction.

How does surface area and concentration of reactants affect
the rate of chemical reaction?

» 2AB, are

The experimental data for the reaction 2A + By -
as below:

Expt. no. | (A)molL-' | (B) molL-' | Rate molL-'sec"'
1 0.50 0.50 1.6 x 10
2 0.50 1.00 3.2 x 104
3 1.00 1.00 3.2 %104

Calculate the rate of formation of AB when the initial

concentrations of (A) and (B) are 2.00 moL+! and 4.00 moL-"!

respectively. 644]
Ans:3.2x10*s";1.28 x 10 mol L"'s"

[2077 Set V Q.No. 12} Define the terms:

i.  half-life period of reaction

ii. ratelaw

iii. instantaneous rate

iv. zero-order reaction

How do surface area of reactant and catalyst affect the rate

of chemical reaction?

The experimental data for the reaction 2A + Bz — 2AB, are

53.

66,

57.

E xp‘lu.r '

:.i:.:‘\: —

“(PymolL-" [ (Q) molL-" | rate of formation o Q
moll-'s-1 ™| g
04|01 I, (1]
03 0.2 8.4 x 10-2
03 |04 3.36 x 10~
""""""" 0.4 0.1 2.80 x 102

i Wilte rato law equation.

Il Calculate overall order of reaction.
il What will be the rate of disappearance of Q, if )<

moll.-'and Q = 0.5 molL-"?

Ans: (il) 3" order (iii) 0.7 mo |1

[2076 Sot B Q.No. 32 Define the terms (i) activation gng,
(il) order of reaction (iil) molecularity of reaction (iy) effeciy,

collision (v) rate law equation.

Why does powder sugar dissolve faster than grain sugan

[4*‘2+‘|+

Al

The following data were obtained for a hypothetical reacliy
X b Y ey 7

Calculate the rate constant and find out rate of disappearan
of y when [x] = 0.2 mol L-" and [y} = 0.4 mol L', (5+1+24

Ans: Rate constant (k)= 0.375 L’mol™s™, Rateq
disappearance of y = 6 x 10~ mol L'’

[2075 GIE Q.No. 32] [2075 Set A Q.No. 32| Define rate lay |

What are the effects of (i) concentration (i) temperatue
(iii) Catalyst and (iv) surface area of reactants on rate o
reaction? Why is order of reaction an experimenls

parameter? The reaction between @ and @ is of 15t ordy

w.r. to ® and zero order w.r. to &@. Fill in the banks in the )

as below: . following table. (14414 |
Expt. no. | (A) molL-' | (B)molL-" | Rate molL-'sec-" Expt. No. | [x]mol L-! | [y]mol L-' | initial rate mol L

1 0.50 0.50 1.6 x 104 min-!

2 0.50 1.00 3.2 x 104 1 0.1 0.1 2 x 10

3 1.00 1.00 32 x 10 2 - 0.2 4 x 107
Find overall order of reaction and rate constant. (4+2+4] 3 0.4 04 -

Ans: Overall reaction order = 1* order, 4 . 0.2 2 x 102
" Rate constant=3.2x 107*s™

54. 2077 Set W Q.No. 12] Define the terms:

i.  activation energy
ii. half life of a reaction

iii. ratelaw

iv. molecularity of reaction
v. effective collision

vi. order of reaction.

99% of first order reaction is completed in 32 minutes. What
time will it take to complete 99.9% of reaction?

[(1+1+14+1 +1 +1+4]
Ans: 4.83 x 10" minute

55. [2076 GIE Set A Q.No. 32

a. Differentiate between order and molecularity of a reaction.
Why is larger value of molecularity of a reaction rare? Give
an example of pseudo first order reaction.

b. The following hypothetical data were obtained from a
reactionp+Q — Z.

68.

Expt. | [x] mol L-* | [y] mol L-! | formation of zmol L-'¢3 g
1p : 10.20 0.20 3><10-az

2 | . 040 0.20 1.2x10~2

3 0.20 0.40 ' 6%10-3

4 0.60 0.20 9x10-3

Ans: (i) [X] = 0.2, (iil) Rate = 8x10°2 (iv) [X] =0

(2074 Supp. Q.No. 32 Define:

i.  Rate law equation
ii.  Half life period for a reaction

How is order of a reaction different from molecularity o |

reaction?

The following rate data were obtained for the reacto"

2A+B——C

——
Initial rate of formation

Exp.No. | [A] mol L' | [B] mol L-!
of C mol L
1 0.1 0.1 6.0 x 102
2 03 0.2 7.2 x 102
3 0.3 0.4 2.88 x 10
4 0.4 0.1 2.4 x 107

Calculate the rate of formation of C, When [A] = 0.5 m&'

and [B] =

0.2 mol L.,

o

Ans: 042 mol'L"*
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st AQNO. 3 Define the terms:
0

Rale Law equation
activated complex.

: o
sH o s Ol of reaction differed from molecularity of

eaction?

me folowing data were obtained for the reayion
2A o —rn C e
~wperment | (A1 mol L [ (B mol LT T itz g
| moll-1s!
2 0.3 0.2 7.2 %102
3 03 0.4 2.88 x 104

Caculate the rate of formation of C when [A] = 0.5 mg L

and [B] = 02 mOI L'1 [2+4+4
Ans: 0.12 mol L's’

5074 Set B Q.No. 32| Define

i Activation energy

i, Rate law equation

What are the difference between order and molecularity of
reaction? From the following data for the reaction between

A +B;—> 2AB :
[ Experiment | [Almol L | [B] mol L' [ [Initial rate] mol
. L1
1 050 ° 0.50 16 %104
2 0.50 1.00 3.2x104
3 ~1.00 100 |  32x104

Calculate the rate of formation of AB When [A] = 2 mol L'
and [B] = 4 mol L.

Ans: 1.28 x 10° mol L's™
Ro70 Set C Q.No. 32 a] Distinguish between order and
molecularity of reaction. What is meant by second order
feaction? Write its units. | [2+2+1]
2063 Set A Q.No. 304 Define rate law and rate of a reaction.
How does temperature, catalyst, concentration of reactant
and surface area of reactant affect the rate of reaction? [2+4]

Write short notes on Effect of temperature
and catalyst on the rate of reaction. ‘ (5]
In a reaction Hz + Iz === 2HI the rate of

dsappearance of Iy is found to be 106 mole per litre per

E{ECOnd. What would be corresponding rate of appearang;
I‘ .

Ans: 2x10° mol L's™

207256t D Q.No, 33a] Order and Molecularity of reaction [

054 Q.No. 30(b] Collision theory (;;
[

287 Q.No. 31 1

2072 Set ¢ Q.No. 30| Give any four points of difference

Zertrv: €en molecularity and order of a cher\jvlictal reacgt)i(c;r:T.1 F\)ll\lehg;
° i rite an
it ant by pseudo first order reaction? Ayt
;28 EXperimental data for the reaction

*o——Cis

68.

69.
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Expt no. _Initial Concentration of | Rate of reaction
L [IAlmol L' [ [B]molL-" | molL-'sec!

1 0.1 0.1 7x10°3

2 0.3 0.2 8.4x10°2

3 03 0.4 3.36x10-1
L4 | 04 0.1 2.8x10-2
Determine:

. Qver all order of reaction
II Rate law equation
. Calculate the rate of formation of C when concentration
of [A] and [B] are 0.6 mol L' and 0.3 mol L-'
respectively.
Ans: (i) 3, (ii) Rate ='K[A]' [B]? (lil) 0.378 mol* L? s*
2071 Supp. Q.No. 24] Define the term. [1+1+1+2)
i.  rate law equation '
ii.  instantaneous rate ,
What will be the initial rate of a reaction if its rate constant is
1x10-3 min-' and the. concentration of the reactant is
0.2 mol L-'? How much the reactant will be converted into
the product in 500 minute?

Ans: 0.078 mol L™

[2071 Set C Q.No. 24 Define the term:

a. ratelaw

b. order of reaction

Cc. activated complex '

. The rate of a first order reaction is 1.5 x 102 mol L-! min-! at

70.

71.

72.

0.5 M concentration of the reaction. What is the half-life of

the reaction? (5]
Ans: 2.31 x 10 min

2071 Set D Q.No. 24) What is instantaneous rate of reaction?

‘How do concentration and surface area of reactant affect the

rate of reaction? A first order reaction will take 100 minutes
to complete 60% of reactant into product. What time will it

take to complete 90% of reactant into product?” (1+2+2)
Ans: 251.31 min_

(2070 _Supp. Q.No. 32 How does (i) temperature (ii)
concentration of reactant and (iii) catalyst affect the rate of
reaction? Write any three points to distinguish order from
molecularity of a reaction. For a first order reaction, it takes 4
minute for initial concentration of 0.8 mol/L to become 0.2
mol/L. What time will it take to become the concentration to
0.04 mol/L? [6+4]

Ans: 8.65 minute
[2070 Set C Q.No. 32 b] The following rate data were obtained
at 303 K for the reaction

2A+B—>C+D o
Experiment [A] [B] Initial rate of
mol L'" | molL'* | formation of [D] mol
~_ L'min?!

1 0.1 0.1 6.0 x 103

2 03 0.2 7.2x107?

3 0.3 04 2.88 x 101

4 0.4 0.1 2.4 x10?

i.  Whatis the rate law?
ii. Write the order with respect to each reactant and overall

order. .
iii. Find the unit of the overall reaction. (1+2+2)

Ans: () %’tE = K [A] [BI’ (il) order of reaction w.r. to A = 1, order of

reaction w.r. to B = 2; overall order of reaction =3
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r of the reaction,

Find the overall orde

e : |
No. 321 For a reaction, 2X +Y — X2 Y, the i ; of A, B and C, )
73. [2070 Set© QN0 324 F ' I, Caloulato tho Vﬁ‘.‘ﬁ o AN ordr. Ao
following data were obtained by experiment R Ans: (1) 1 wirt. 8 A WL, oLyl ordern 16
periment | [X[mol L1 | [Ylmol L' | Rate, molL's' (I A= 870 % 10" mol L1678 = 2,00 10t moy 11, "
Experiment | [X]mol L | [YjmOIL " | 1 —!i: U 7 A X0y, ¢ po ©
1 0.10 0.10 1.‘, 104 77. (2006 Q. No. ol What Is the rate law of reaction? Hoy £ 060 “
2 0.10 0.20 2.6x 10" order of a reactlon differ from molecularity of a 10y, & doub'
3 0.20 0.20 ,_J_Oﬁ,*ﬁ_ﬁ_,,._d of reaction At B e P, s g|v0n below as a 'Unc{lhh remal
i Find the order of reaction with respect 10 X, Y an difforont Initial QQ’LQ‘_’_Q[L‘!‘LQDP! A l‘!‘gﬁ;.ﬂ__.\_“ . dousbs‘
overall reaction. =T 1 TR Rate mol L 1 mil ©
i Find the value of rate constant with its units. LM_O"%_L- A—JB]-{)D{;T-M ~~«-—-——GFB-5JW‘H\‘ | gon51
i What is the initial rate of the reaction when the lIicléllal 0.02 0:01 0010 : |2
concentration of X and Y are 1M and 0.5 M r&%gﬁ;ﬂ é] 0:01 0.02 0.005 ‘ fo
Ans: (I) order of Ry" w.r.to X = 2; Order of| 'R_ndw.r. z'on"- i I Determine the order of reaction with respect to A » 9 3
order o - )
(i) k = 0.13 mol™* L". '—01\;;'?6'5 x 107 m;:j '(-‘ i {l?/;el?(i:;hg?/lg;all order of reaction? a
llowing experimental dala . € € b.
74, Eiosz Set A 'Q.h'lo. 300] From the following exp v Il Wrile rate Law equalion,
20/2 v %reacnonz. - iv. Find value of rale consle’JPnt. "
el = mand
: . Whatis the half-life of A 4414,
Experiment | [Al, molL" | [BlmolL" | Rate, mol L v \ans: (1) 1 w.r.to A and 0 w.r.to B (1) 1 (1)) Rato = k x) u?u L EX
s , (V1380 1N
1 05 05 16x10 78. Define instantaneous rate of reay, In
2 0.5 1 I;gx 18: Compare the rate of reaction of all the components gy} |
! 3 . s following reaction: '
| ! Find overall order of reaction. ' 2N20s () —> 4NO2 (g) + Oz (g) |
i, Findthe Fete consiant. Ans: (1) 1* order (il) 3,2 x 10 sec™ Find the rate of each component' in mol s~!, when 2.24 i
75. [2069 Set B Q.No. 32| ' ' 03 at NTP are produced in 30 minutes. (i
. Define the terms: [5 +5] Ans: Rate of disappearance of‘ N,Os =_11.11 x 10" malil
% i ¢ ”I]:?rst?)rg;r réaction i Rate law Rate of formation of NO; = 2.22 x 10~ nf\ol s™' Rate offormi
. ! e of O, = 5.55 x 10~ mql;
- Eﬁﬁ'fve CO?"Z'O? i '\x ﬁ\?{;ﬁ:::eizzr?;e 79. The half life period of first order reactioni .
" ¥he fo?lo-v:i(ra\; zg?a :reagzsgﬁ lfg?lhe ragclion ' hours. Find the time required to complete 87.5% o i
: | ; r
254 pr°d“°‘1 (2) i : reacton Ans: t =9.003 hou‘; E |
EGD‘- (X), molL-" | [Y};molL- R?t(ez;’fn:gr[‘its'?f 80. The rate of a reaction, A + B —> produ
10' ' 01 01 o 7 0%10-3 given below as a function of different initial conc”. of A andh
2 0.3 0.2 8.4%10-2 Expt. (A] mol L (Bl mol L' | Initial ratemd
3 0.3 0.4 3.36x10-" L' min! £ An
4 0.4 0.1 2.8x10-2 1. 0.01 0.01 0.005
i, Calculate the order of reaction with respect to X and Y. 2. 0.02 0.01 0010 §
i. Half-life of reaction with respect to X. _3. . 0.01 0.02 0005 4 W
iii. The rate of formation of 'Z' i.  Determine the order of reaction with respect to A andﬂlv{ : L
| 8.

when [X] = 0.6 mol L-* [¥]= 0.3 mol L' i
Ans: (i) Order of reaction w.r. to X'=1; and w.r. to Y = 2 (il)
0.099 s (iil) 0.378 mol L' s™

76. [2069 Supp. Set B Q.No. 30] Define the terms; | (5+5]
i. activation energy  ii. First order reaction
jii. rate law iv. half life - period of a reaction

What is the half life of A in the reaction? ‘
Ans: Reaction is 1* order with respectt0 A‘; 87,
zero order with respect to B. Half life of A = 1.386 1"

Suppose that the rate law for the el

A — B has been found to be of the form Rate = klA]'"m
From the following data, determine the o@

81.

v. Molecularity vi. Instantaneous rate. ; )
For a hypothetical reaction reaction and the order with respect to A.
2M +N —> product; The following data are given. Initial Concentration of A (M) | » Initial Rate (MlSeC) 1
Expt. [Initial conc of M| Initial conc of N| Initial rate 0.05 ' 3x10° !
No. (mol L") (mol L) (mol L' sec!) 0.10 12 x 10° 2
| 0.10 0.20 Ix102 ¢ ' 5
I 0.30 040 36 %103 0.20 48X 10"_~4
Il 0.30 0.80 144 x 104 Ans: Order of reaction with respect to A Is 2 and the ove’ all c;f‘ 51*; -
v 0.30 160 A the resctot’,
v 060 0.80 B 82. 2060 Q.No. 16] What is meant by order of a reactio’ N '
Vi 010 0.40 C the order of reaction having rate constant 2x10” mol Lv' ft
From the above data: s
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5060 @.No. 30 For the gaseous reaction,
8.

pg + B Cor + Ot

\is found thal, rate = K[A]J? [B]'

How many times does the rate of reaction increase or
docrease if (a) the _pamal pressure of both A and B are
doubled, (b) the partial pressure of A doubles but that of B
remains constant. (c) the volume of reacting vesse is
doubled (d) an inert gas is added which doubles the overall
pressure while the partial pressure of A and B remains
constant. (€) the temperature rises by 30°C. (10]

Ans: (3) Rate increases by 8 folds (b) rate increases b
folds (c) rate decreases by 4 folds (d) no change in the th:
of reaction (e) rate increases by 8 to 27 f

(o] %
) lds

a List the factors that affect the rate of a reaction.

b, Hydrogen and. nitrogen oxide react according fo the
following equation. '
2HA(g) + 2NO (g) —> H20 (g) + Na(g)

Experiments were performed at 800°C in order to determine

the order of reaction and the following results were obtained.

[nitial concentration | Initial concentration Initial rate of
of nitrogen oxide of hydrogen (mol production of
(mol litre-") litre-1) nitrogen (mol litre:
sect)
6 x 103 1x103 1 3x103
6 x 103 2x 103 - Bx103
6 x 103 3 x103 9x 103
1x103 : 6 x 103 0.5 %103
2x103 - 6x108 . 2.0x103
3x103 ° 6 x 103 4.5x103

a. What is the order of this reaction with respect to (i)
nitrogen oxide (i) hydrogen?

b. Write the rate equation for the reaction of nitrogen oxide
with hydrogen. -

¢. Whatis the unit of rate constant, k?

d. Why are chemists interested in obtaining order of

reaction and rate equations? ~ 0o
Ans: (a) The reaction is 17" order with respect to H. and_zz zordg:
with respect to nitrogen oxide (c) Mol™ L” Sec

% What is meant by the term rate of

reaction? How is it expressed? (23]
Write short notes on [5 marks]

%. 2075 Set B Q.No. 331 Order and molecularity of reaction. [5]:

. Rate of chemical reaction and Rate Law (3]

ORGANIC CHEMISTRY (SECTIONB)

UNIT 8:  AROMATIC HYDROCARBON

Very Short Answer Questions

g | i rted
" 2076 GIE set A aNo. 8] How is sodi mbenzoate conve o

o benzene hexachloride?

- mﬂwr@t happen's when

L Sodium benzoate is heated with_ sodalime. 41
il Chiorobenzene is heated with LiAIH?

i ' ions for the
3 Write down correct reajctpn e

Conversion of ethyne into BHC.

o

10.

Chemistry 213

Identify the major products ® and ® in

the following reaction sequence.

Chlorobenzene L'AIHL@ NUHZ,

A
2075 Set A Q.No. 8| Identify the major products ® and ® in
the following reaction sequence

NaOH+CaO‘ ® HZNL (141]

[1+1]

Sodium benzoate

075 Set B Q.No. 8 Identify ® and ® in the following

reaction sequence. (1+1]
N ‘
® aOH/Ca0 .CIZ CeHeCls
A light

1 H Red hot C
[2074 Supp. Q.No. 8] CaC» i A— © A 58
“Identify A and B in the above reaction. 1]
[2074 Set A Q.No. 8] Identify the major product (A) and (B) in
the following reaction sequence. - ‘ (1+1]

iAIH: HaCliA

. Chlorobenzene il (A L

A AICl3
[2074 Set B Q.No. 8] Identify the major product (A) and (B) in
the following reaction sequence. 1)
Sodium benzoate petnita ) A 9'2 (8)

, light

[2073 Supp Q.No. 8 How is benzene obtained form toluene?[2]
[2073 Set C Q.No. 8 What happens when: [1+1]

1.

12
13.

14.
15.

16.
7.
18.
19.

20.

i.  Sodium benzoate is heated with soda-lime.
ii. Benzene is heated with hydrogen in presence of nickel
powder.

[2072 Supp. QNo. 8 What are aromatic compounds
according to Huckel's rule? (2]
[2072 Set C Q.No. 8 How would you prepare benzene from:

i. ethyne ii. sodiumbenzoate  [1+1]
2072 Set D Q.No. 8| State Huckel's rule for aromaticity. ~ [2]
[2072 Set E Q.No. § :

COONa
Soda-lime ik CH,CI/AICI, 5
A A

Identify A and B of the above reaction. [1+1]
[2071 Supp. Q.No. 8 What are aromatic compounds
according to Huckel's rule? - 2]

[2071 Set C_Q.No. 8] Write resonance hybrid structure of
arene containing meta director and ortho director
substituents of each. [1+1]
[2071 Set D Q.No. 8] State Huckel's rule for aromaticity. (2]

[2070 Supp. Q.No. 8 Why is benzene called aromatic
compound according to Huckel's rule? - [9
[2070 Set C Q.No. 8] What happens when: (1+1]

i, Sodium benzoate is heated with soda-lime.
ii. Phenol is heated with zinc dust.
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21 [2070 Set D Q No. 8 What happens when:
. Benzene is heated with acelic anhydnde in presence of
anhydrous AICly.

i Sodium benzoale is heated with sodalime. (1+1]
2069 Set A Q.No. 32d Give the example of Friedel Craft's
alkylation (1
(2069 Set B Q.No. 8§ [2069 Su “Sot B Q.No. 8 Identify (x)
and (y) in the following reaction and give their names. (2]

COOH
NaOH + CaO " CH.CI/AICH

.@\'A'

062 Q.No. 6() 2060 Q.No. 5(il) 2057 Q.No. g Write' an
example of each of the following reactions giving appropriate
conditions: Friedel-Craft acylation 2

Explain with any one example of electrophilic

substitution in aromatic compounds. : 2]

22

23.

24,

25.

Short Answer Questions [6 marks]
26. [2056 Q.No. 30 b-(i)} Show your acquaintance with the
following: Friedel Craft's reaction ' (5]
Write short notes on [5 marks]
5]

27. [2053 Q.No. 28(a) 2062 Q.31(a)] Friedel-Craft's reaction
UNIT 9: HALOALKANES AND HALOARENES
9.1. HALOALKAN ES

Very Short Answer Questions [2 marks]
1. 077 Set W Q.No. 2 How does chloroform react with (i)

acetone (i) silver powder. [1+1]
2. [2076 GIE Set B Q.No. 9] Identify the compounds (x) and write
its IUPAC name. 2]
EIBr
CHy~ CH - CH3 _ﬁa"iT"’e-L X
3. [2074 Supp. Q.No. 9] What happens when -[2]
i.  chlorobenzene is treated with chloral
ii. trichloromethane is heated with conc. Nitric acid
4. [2074 Set A Q.No. 9 What happens when chloroform is
1. exposed to atmospheric air
i. heated with silver powder [1+1]
5. [2074 Set B Q.No. 9 Why is chloroform stored in dark
coloured bottle containing ethanol? (2]
6. [2073 Supp Q.No. 9| An alkene ® undergoes addition. with
HBr to give ®. When ® is heated with sodium in presence
of dry ether give 2,3-dimethylbutane. Identify ® and ®. [1+1]
7. [2073 Set C Q.No. 9 Identify ® and ® and give their IUPAC

names in the following sequence of reaction [1+1]
AgCN(alc) LiAIH4
Hs - Br —> A >

10.

1.

12

13.

1a.
15.

16.

17.

18.

20.

21,

G073 Set D_QNo. 9 Identify ® and ®in the ol
i

sequence of the reaction and give their IUPAC namg

chloroethane is heated with alcoholic KOH

following reaction.

M
CaHsBr d_,
e dry ether

H20

> B

4

Identify the major products A and B i“ﬁ“; @

HBr NalA i o
- _——
CHa - CH = CHz dry ether ® s
m Write down the structure ang Iup ; %
name of secondary haloalkane of CsHzX. What y, X }2' foll
when. the secondary haloalkane is heated with Nan-" G‘HJ’;
presence of dry ether? h‘:l CHs
2072 Set C Q.No. 9| A haloalkane ® reacts with aq Ny . @Sﬁ
to give isopropyl alcohol. What major product would Y0u9; ' wlth3 ,
when @ is heated with Na in presence of dry ether? 56, @M
[2072 Set D Q.No. 9| Give the major p(oducts in the folloy, () —
equations: r i [ j OGZK
, Nalether with
L CH3—CH—CH3'—"X——’ gave
LiAlH4 - @
ji, CHs- CHz2-Br ——“'——"A_ ‘ : 23_ @
with
2071 Supp. Q.No. 9| Give the IUPAC name of X and Y in 2. @
following reaction sequence. [t} ot
' iAIH 5
CHiCHaBr —PICN (@S LAWk, y o 20
e A short A
Ans: x = Ethylisocyanide, y = N-methylethanamiy "1 @
2071 Set C Q.No. 9 Starting from iodomethane, how woif X orel
you prepare: : ME i
i.  Ethane ii. Ethene 5ol
[2071 Set D Q.No. 9] Write down the structure of secondsf 55 @-
haloalkane of CsH7X. What happen when the secondaif e
haloalkane is heated with Na in presence of dry ether? [} wq
[2070 Supp. Q.No, 9 Identify the major products A and B ac
give their IUPAC name. 4] 8 B
CHiCH, —ASCN@e) y _UAH g i
2070 Set C Q.No. 9 Write down the IUPAC name of mé |
products P and Q in the following reaction sequence A
HBr Nalether w
CH3-CH =CH. > P >
A L
R070_Set D QNo. 9 Convert 1-bromopropane U} T
2-bromopropane. ' U]
2069 Set A _QNo. g Convert 1-chloropropane M} 3 E
2-chloropropane ] |
. [2069_Set A Q.No. 13 | Write an example of each‘:k |
carboxylamine reaction. “\ 3, |
(2069 Supp. Set B Q.No. 9 What happens when ' th :
I chlorobenzene is treated with chloral in acidic mediu™ L
i, :

A
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T
fbj pACn% i' Identify A and B in the fol| Chemiriy 2

=== Q. No. owi -y »

&Q’%g‘ @‘ﬁ'—@jB acKOH  , ()0 wingreadtion:  2) g, How is trichloromethane prepared in
8he Ny i - CH-Br > i 20~ B the laboratory from propanone? What product would you
ruqu Ans. expect when trichloromethane is condensed with acetone?

My e, ns: A= CH, = CH, B = HCHO Give IUPAC name of the product. [4+1]

he); I gieg @3 Identily ‘A" and wile s IUPAC name in o 35

. [2073 Supp _QNo. 28] Write chemical reactions for the
Iowing reaction

W' o " preparation of trichloromethane from propanone. How does
CHJ;CH_Bf +Na .._'Y_A__, A +NaBr 2 trichloromethane react with
CHs : i.  Phenol

éaqs Wi
OdUth T, 7066 Q.No. 2 1] What happens when chioroform is heated ii.  Silver powder

fdfye %, wih Silver powder? 2 iii.  Conc, nitric acid _ [2+1+1+1]

o R 63 Q.No. Identify (x) and (y) in the following reaction: 2 39. [2072_Set C Q.No. 27] Describe laboratory method of
N b h i) CO ' reparation of chloroform. How does chloroform react with
m:‘:\ o Mg/et er (v) 2 Propanoic acid. gceFt)one? chloroform ow‘ e Wi

(it) H2O/H+
% A primary holoalkane (x), if allowed to react

[4+1]
40. 2072 Set D Q.No. 27] Give the chemical reaction for the

wilh KCN yields a compound (y), which on acidic hydrolysis

preparation of trichloromethane from ethanal. What happens

gave propanoic acid. Identify (x) and (y). 2 when it is heated with silver powder? Identify the product &
7 Convert bromoethane to ethyne. 2 and write its IUPAC name. [2+1+2]
%, Why does chloroform not give white precipitate CHCI3 iﬁ%& ® '

with aqueous silver nitrate? «[2]

 of ~
Xand\gn Why'is chloroform stored in a dark brown A1

[2072 Set E Q.No. 24] How is trichloromethane prepared in
the laboratory from propanone in pure and dry state? Write ‘

42. [2071 Supp. Q.No. 27] How would you obtain [1+1+1+1+1+1]
Short Answer Questions [5§ marks] - i.  ethane from bromoethane
3. p077_Set P_Q.No. 8 Give the laboratory method of ii.  ethylene from trichloromethane
preparation of trichloromethane from ethanol. Why does
trichloromethane not give white ppt. with silver nitrate

methylethyg
hane, hove

Identify the major product ® and ® in the following reaction -

thene solution? [4+1] i Mgleth H20MH- ’1‘;
re of S5, Ro77 Set V_Q.No. 10] Write down the laboratory method CoHeBr — 5 @ —27 5 ® ‘ |
the &% preparation of trichloromethane from ethanol. What product
Iryetie?  would you obtain when trichloromethane is treated with Give reactions to convert ® into ethanoic acid. i
ot Aandi  acetone? [4+1] A haloalk ;
, .. 43. [2071 Set C Q.No. 27| A haloalkane ith aq. ‘
3. 076 GIE Set A Q.No. 29] An aliphatic haloalkane @ is [T Sg 2 B reats wiltratg KO_H 0 A i._
. ive @. The compound @ on oxidation with K2Cr207 + H* f
~ healed with aq, KOH to give ®. The compound ® reacts 8 © o @; | . St N
g - ives an undergoes Clemmenson reduction to L
name 0™ yith SOCI; to produce ©. The compound © further reacts g ) g
ence o o of ound ® with peoduce ©. The compound ® react with sodium in
Wih AGCN to yield ®. On reduction N comp ‘ presence of dry ether to form 2, 3- dimethylbutane, write
LAHe produces ®. The compound ® undergoes wurz chemical reactions involved and identify P, Q, Rand S.  [5]
pane: feaction to give an alkane of molecular formula CaHo. 44, [2071 Set D Q.No. 27] How would you obtain:
10prOP*" Identif | WI ions involved.[4+1] a. ethane from bromoethane i
o write reactions invo :
b y®,®, ©, © and @ A.IS e preparEd n b. ethyne from trichloromethane
proP ” | ' e D B m air Identify the major product ® and in the following

the laboratory? Why is chleroform stored in a dark roo

o Uedbottle containing a lttle ethy! alcohol? [4+11

reaction sequence:

i Mg/ ether HzO/Iﬂ'I‘
of How is trichloromethane pre;;ared in P -
" e is it di d to use chloroform as p | ’ .
'Ulrr o ang:tfézg;? Why is it discourage _ 8] Give reactions to convert @ into ethanoic acid. [1+1+1+1+1]
ic med' 3 Write down the chemical reaction for 45 B570 Supp. G.No ﬁ HOW‘ s trchioromethane prepared i
er-' e preparation of trichloromethane from acetone: How ihe Iaboratory? Wiite ts action on acetone. s
nd ["’ Would yoy convert trichloromethaneinto

! Chloretone . methane iii. formic acid. [2+1+4 f”
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46. [2070 Set C Q.No. 29 An organic compound @ reacts with
HCN to give ®. On hydrolysis of ® in acidic medium gives
©. Compound ® also produces propane when treated with

zinc -amalgam and HCI. Identify ®, ® and © with reaction
and give their IUPAC names. What product would you
expect when A is treated with trichioromenthane In alkaline
medium? (5]

47. [2070 Set D Q.No. 24 Write any three methods of preparation

of iodoethane. What happens when iodoethane is heated .
with: 5]
i.  Sodium in presence of dry ether
ii. —alc. NaOH -

48. [2069 Set B Q.No. 23] Starting from trichoromethane, how
would you prepare:

i. ethyne ii. Methane
jii.  Chloropicrin iv. Carbonyl chloride
v. Chloretone : 5]

49,2069 Supp. Set B Q.No. 23] A secondary halolkane ® gives

compound ® when heated with alc.KOH. ® on ozonolysis .

produces ethanal and methanal as major products. Identify
® and ®, also write chemical reaction. What product would

you expect when @ is heated with sodium in presence of
dry ether? [4+1]
50. How s trichloromethane prepared in the
laboratory? Give a chemical equation for the conversion of
chloroform into ethyne.

51.
a. Give the chemical reactions for the Laboratory
Preparation of trichloromethane. :
b.  Why is trichloromethane stored in dark-brown air tied
bottle? [3+2]
52. Starting from Methyl magnesium bromide

(CH3MgBr) how would you prepare: [5x1= 5]
i. _ ethanol ii. propan-2-ol
iii. ethanoic acid iv. 2-methylpropan-2-ol

53. How is trichloromethane prepared in
laboratory? How does it react with propanone? [4+1]
54. 2064 Q.No. 31(ii)] Write short notes on Laboratory
preparation of chloroform. A [5]
55. Write the chemical reactions involved in the
laboratory preparation of chloroform from ethanol. Why does
chloroform not give white precipitate with aqueous AgNO3?

Write two important uses of chloroform. (5]
56. How is trichloromethane (chloroform)
prepared in the laboratory? [5)

57. Describe the laboratory preparation of

chloroform. . [5]

8. What happens when Chioroform is allowed
to react with NaOH solution? [25]

[4+1] .

Long Answer Questions {10 marks]

59. [2077 Set V_Q.No. 11ii A
compound ® when heated with alc.NaOH. The Compu'
{

60.

61.

62.

63.

64.

65

n aliphatic haloalkane ®

compound © with sodium in presence of<dry ethe, m‘
2.3-dimethylbutane. What product would you expey wn
the compound ® is subjected to ozonolysis? -
[2070 Set C Q.No. 31 bj Give a suitable chemical ’éacng,,._ \

the laboratory preparation of trichloromethane. Why hap,'
when chloromethane reacts with b

Oy,

reacts with HBr to give major product ©. On healmq:

-

I

i. phenol ‘i nitric acid B
jii. Silver powder iv. -atmospheric air
Describe the preparation of pure ayg,
chloroform in the laboratory. Give its action upon: '
a. heated silver

b. ag. KOH

-
=

T

c. aniline in presence of alc. KOH. el s

How  is Grignard reagent prepared? |

precautions should be taken for preparation of Grigy s

reagents? How does CH3 CHa MgBr react with

1.

2.
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a. CH3-C-Cl . b. Hz0 \
0 ' short AnY
I {6. [2069
c. H-C-H d. CO2 - of chl
Show the final product after aqueous work-up. ~ [2+2+15f 5 ¢
An" organic compound A on cadf p
reduction gives B, B on chlorination gives C, C on healy e
with sodium metal in presence of ether gives D, Dt} 4 Rogo
chlorination gives 2—chlorobutane as a major producl. Gi prep:
~names for A, B, C and D. N para
ite short notes on [5 marks] its a
[2076 GIE Set B Q.No. 33ij [2072 Supp. Q.No. 33i] [ Lang Ay
Supp. Q.No. 33b] 2071 Set C Q.No. 33 bJ [2071 Set D QM ¢, @
83 b] [2069 Supp. Set B Q.No. 33 d| Laboratory preparale’’}
trichloromethane. . i :
[ ol 2, 2088 Qi 20% v 2 O
2057 Q.31 (d); 2058 Q.31 (d

a. Markovnikor's rule b. - Inductive éffect UNIT

¢.  Wurtz reaction . d. Inductive effect 4110,1
e. Laboratory preparation of chloroform l' Ve ~
— . —— Ty S|
9.2. HALOARENES R0
Very Short Answer Questions [2 marks] 1 1) 4,
2076 GIE Set A Q.No. 9] Explain, why are haloarenes ® @
reactive towards nucleophilic substitution reactions? ?As
[2076 Set B QNo. 9 Why is haloarene less reacth ' f ¥ q
benzene in electrophilic substitution reaction? Pre
2076 Set C_a.No. 9 Explain, why is chlorobenze® @
reactive than benzene in electrophilic substitution read” Fy G
[2975 GIE a.No. g Why is haloareng less reactie ™" %

nucleophilic substitution reaction than haloalkane?




ha.zQ . GANE 'd.N03 yvny is haloarene less reactive lowards
N(‘OH B B ophiic ‘su"L_vts'u’luhon reaction than haloalkane? 2)
U T pors serB QNo. W"“‘ products would you expect when (141
4R o 7 Benzene diazonium chloride is heated wip copper
e b N powder in presence of HCI.. P
g b §_Chlorobenzens 'weated With 2,2 2-trichloroethanal
Voo ¢, por2 SetE Q.No. Y I8 nucleophilic substitytion difficult
lysigy % yhaloarenes? 2]
Chey, § Eosese A 0':‘ o. 81§ How would you obtain benzene from
ot Gy chrobenzene’ [1
g 1, pose Set B Q.No. Whgt happens when chlorobenzene is:
© 7 treated with chloral in acidic medium.

. heated with Ni-Al in alkaline medium, » [1+1]
¢y o host aNo. 3 How would you convert chiorobenzene into:[1+1)
0N ofp, 1 0DT . ii. -~ Toluene '
on “’»\h\:i“' 064 a.No. 3 Why is nucleophilic substitution reaction in

chlorobenzene difﬁcglt as compared to chloroethane? 2
h m Write the action of Monohydroxy benzene
with trichloromethane in presence of alcohoiic NaQH. (2]

1. 0s9_Q.No. 4 Why is it difficult to undergo nucleophilic

Nt preg .
"atpre@ substitution in haloarene? : 2]
witlr?” 0y Write the name of the following components
according to the IUPAC rule. 1]
CI ’ .
Short Answer Questions [5 marks]
15. 2069 Set A Q.No. 27] Write any three methods of preparation
. ofchlorobenzene. How does it react with?
ig- 2 chioral and
Aoa Melthyl chloride in the presence of sodium metal and dry
C,Con¥ ether. [3+2)

~gives 016 Write two chemical reactions for the
jor prodé . preparation of chlorobenzene. Why does it give ortho and
para products during electrophilic substitution reaction? Give
. lls action on chloral, . (5]

2.No. M Long Answer Questions [10 marks] 4

TESAL Predict the major products of the

prep® following reactions:
y .

A g CueBrMBr [1]
2056 ¢ A

UNIT 10; ALCOHOLS AND PHENOLS

!ffed :
101, ALCOHOLS

Very Short Answer Questions [2 marks]

fect |

/ 1 Write reactions for the conversiozn

/z "l cane sugar into ethyl alcohol A H[O]
£ " &8 GIE Set B QNo. 12 AN organic compound, C3 gt

q]oareﬂ . 3¥es positive Tollen's fest. Identify the compound‘ and [vmﬁ

STV

1 € reaction involved.

s : ion of
'(;eaﬁ'"eg p:ns GIE_Q.No. 1] Give reactions for the conversion 2
Lo poban-1-of into propan-2-0l. ion of
Vi " Q5 Seta ano, 10 Give reactions for the conver ks

4+ Caneg v .

e i Sugar into ethyl alcohol.
rgaw _J% § 2075 Se t y : ctural formU|a of 30 a.|COh0|
=o't o t B Q.No. 10] Write a stru na Grignard
(;ﬁ"e! | C4Hi00 How s this alcohol prepared by using ]
t?

E "Cagen
|

o,

o

10.

-

12.

13.

14.

15.
16.
17.

18.

19.

20.

21.
22.
23.

1.
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Starting from cane sugar, how would
you obtain ethyl alcohol? v (2]

What is the structure of isomeric

alcohol of C3HgO that gives iodoform test? Write the test
reaction. [1+1]

2072 Set C Q.No. 10| Write a structural formula of secondary

alcphol of CsHsO and give its method of preparation using
Grignard reagent, [1+1]

Write down the structural formula and

IUPAC name of tert-buty! alcohol. [1+1]
2072 Set E Q.No. 10| Prepare butan —2—ol and
2-methylpropan -2-ol by using CHsMgBr. (1+1]

2071 Supp. Q.No. 10| Name any suitable secondary alcohol
that gives iodoform test and write the test reaction. [1+1]
(2071 Set C Q.No. 10] Write structure of tertiary alcohols of
CaH100 and give their IUPAC names. [1+1]

(2070 Supp. Q.No. 10] Write down the secondary and tertiary -
(1+1] .

070 Set C GNo. 10 A dihydric alcohol CoHsO2 @
undergoes step wise oxidation with KzCr207/H* to give a °

alcohols of C4H100 and give their IUPAC names.

dicarboxylic' acid C2H204 ® as final product. Identify ® and
with reactions and give their IUPAC name. 2]
2070 Set D Q.No. 10] What is the laboratory test of ethanol?[2]

{2069 Set A Q.No. 32b] Give the example of Esterification [1]
[2069 Supp. Set B Q.No. 10] Give a suitable chemical test of
ethanol that distinguishes it from propanol. (2]
Name the isomer of C3HsO which undergoes
idoform test. e 12
How would you obtain ethanol from Cane
sugar? Write reaction only. (2]
What happens when: Ethanol is heated with
iodine in presence of aq. NaOH? |~ [2]
Convert ethanol to propanoic acid. 2]

Write the action of: Propan- 2- ol with PCls[1]
Alcohols of low molecular weight are

moderately soluble in water, whereas ethers of about the

~ same molecular weight are not. Explain. 2]

24.

25.

26.

27.
28.

29.

Identify the organic compounds A, B, Cand D.

(CHs)2CHOH PCls >A alc. KOH >B ozonolysis;C+D 2

[2059 Q.No. 3] [2058 Q.No. 3] Write a chemical reaction for the

preparation of primary alcohol by Oxo process. [2]
Why is the boiling point of ethanol higher than
its isomer methoxymethane? 2]
What is fermentation? 2)
Why is boiling point of ethanol greater than
that of ethoxyethane? 2)
Give the IUPAC name of the following
compounds: CHz= CH CH2 OH ‘ (1)

ud
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Short Answer Questions [5 marks] o . g ts 3 iseo('g)‘.)'c?omggun:ig(B) produzes (C§Av),r:ea°‘*x o d'stif‘cﬂc
S e gat A i Saring from Grgnards reagent PB 0 S8 P Compung (€) undrgoes oy e
how would you prepare i. propan -1-ol, ii. pmpan-?ol., Which wi 2 etﬁanal a-n 4 methanal as major products; Theonm“‘? g -gtiﬂc"(
one of them has higher boiing point and why? Gua Db ?xe responses lodofor test. Identify A, B, C o, dlonver“
kst Rl d gives%?gfsl reactior?s involved. How is (A) obtained from CHBM’gBarnd () Zfi i
R ic compoun s i g, e
a w::] i';;:';::‘:gaaég: '?r:g;menl aith alkaline iodine ~ 43- ﬁ@m Write cbemlcal reaclon | i i/{\lt
yields yellow precipitate and on dehydration with on§ forms , prepaf ation © _ | 100
e () Ha. Hams fee compound 204 wE3 thf? ' |u etrgagzl—Z—d from methyl magnesium bromig l“‘015 :
reaclions involved. , Howpworijld you distinguish them by Victor Meyers v | 8 S
s2. [E076 Se1 B ANo. 77 Staring from CHiMg! o WO Write down the isomers of mnéﬁw“ (L;rﬂot
prepare alcohols from CaHsO and give their IUPAC nam;h,'i? examP
|u gi:np;:\ﬁ;épan-ml chemical test would you apply to distinguish them? Write‘; i ?{1
Give the chemical test to distinguish them. Why are lower chemical reaction for it. How ‘”(;“'d you convert g | i
member of alcohol highly soluble in water? [2+2+] ‘isomer to the other and vice versa: (141sqg W
33. 2076 Set € GNo, Z7) Starting from Grignard's reagent, how 45. Wiite short notes on fermentaton g 5 @5(
would you prepare (i) propan-1-ol (ii) propan-2-ol. Mention alcohol. : d'smzi
the chemical test to distinguish them. Write down the 4. m Write down the oxidation of Pﬁm;- reack‘
structural formula of neo-pentyl alcohol and its IUPAC name. Secondary and Tertiary alcohols. How would you oy, \.NeaF
[1+1+2+1] Propan-1- ol into Propon-2- ol? o
34. [2075 GIE Q.No. 29 An organic compound gives Hz gas with 47, Write the Victor Meyer's test for dising, h ;
Sodiumdmetal. Ondtreatmenthwit(r;\ agk/a:{inefiodine givefdyiu%w of primary, secondary and tertiary alcohols. p o IJ; ’
t and on oxidation with CeOzH* form an aldenyae ’ ; ; ' ‘
ngHaO)- Name the compound and write reactions involvyed. 8. ;/;lth:t;;mrgfjn;fghgr‘tgongggsn:;ge:zH’ﬂ Mey!
How would you convert the compound into ethene?  [4+1] By us)i,ng » suitable Grignard's reagent how wouldg:;‘ pFOP
35. [2075 Set A Q.No. 29] An organic compound @ gives Hz gas synthesise: l(';on
with sodium metal. On treatment with alkaline iodine gives i, 2-methylpropan -2-0l ii. ethanoicacid? i ., pg7
yellow ppt and on oxidation-with CeOz/H* forms an aldehyde  49. What action takes place when: Ethailf
(CzHi0). Name the compound @ and write reactions heated with conc. Hz2S04 at about 160-170° C? | ;30\'
volved. What happens when @ is heated with P0s? [4+1] ** 1’;’2}25‘;‘?’0‘;;2?30"“*3“0” products of piéf
36. [2072 Set E Q.No. 314 Distinction of 1°, 2 ° and 3° alcohol by '51‘_ Describe Vic.tor Meyer's method forl‘; Ho
Victor-Meyer's method. | 5] distinction between 1°, 2° and 3° alcohols. P e
37. [2072 Set E Q.No. 23] A monohydric alcohol reacts with PBrs 55, - terl
to give 'B'. The compound B, if heated with alc. KOH gives i consider a reaction P 5+25‘ you
'C", C on ozonlysis produces ethanal and methanal as major PBIs '.KCN H,0 /H 5,0 b
products. ‘The compound ‘A" responses iodoform  test. >B > C M, p T2E .
Identify A, B and C with reactions involved. What happens , - B ;
when 'B' is heated with sodium in presence of dry ether. (3] The compound A is @ primary alcohol which gives (6 g «
38. [2072 Set E Q.No. 28] How is ethanol prepared from (i) ethyne iodoform test. Identify the organic compounds A, 8,607 * B
(i) 1, 1 - dichloroethane. Convert ethanol to propanone. E . - pr‘
What is the laboratory test of carbonyl compounds? [1+1+2+1] - - Coriteit the ltode £ompournaiD inio eliensie e | .
39. [2070 Set C Q.No. 28] Write down the Isomeric alcohols of 53. A secondary alcohol (X) reacts Wil 1 n
CaHsO and IUPAC name. Explain Victor-Meyer's method to give an alkyl halide (Y), which on dyhydrohalogenalc” we% m
distinguish them. | 2+3] an alkene (Z). The alkene (Z) upon ozonolysis gvé* {
40. [2069 Set A Q.No. 29 Write the functional isomers of C3HsO LT 8 ] a”.d methanal. Identfy X, ' anf I
with their [UPAC name. Also, give a chemical test to Suggfest your eswer-sif chemiCal reactor 1 2
distinguish them which one gives lodoform test and why? 54. [£052 G No. 24(b]; 2053 GNo. 23(c) What happens " b
[141+142] a. Ethyl alcohol is treated with acetic acid A
41. 2069 Set A Q.No. 33 Describe. Victor Meyer's method to c. Ethanol is heated with conc H2S04 ¢
distinguish primary, secondary and tertiary alcohols. [5] Long Answer Questions [10 marks] . ',
55. [2077 Set W Q.No. 11a What are the oxidation Pfod”d'; 8 '
primary, secondary and tertiary alcohols? 1
' f




o

oducts 07

 melo!" gy

i

" gistinclion of 1°, 2° and 3° alcohol. How is 2-bro

i ethanal into propanone
. 2074 Supp. Q.No. 31] Write down a structural formula and its

y prﬂ&'{; 8,

Write Victor Meyer's test for the

distinction of 1°, 2° and 3° alcohol, 5
0 Explain Victor-Meyer's test for the

: : Mmopropane
converted into 1-bromopropane? Write an example of 2ach
of:
I
i.
i

Reimer-Tiemann reaction
Wurtz reaction

lodoform reaction [5+2+3]

. Explain Victor-Meyer's test for the

gistinction of primary, seconc_iary and tertiary alcohol. How is
f-chloropropane converted into 2-chloropropane? Write an

example of each. _ [5+2+3)
i Carbylamine reaction

i, Reimer-Tiemann reaction
ji. Cannizzaro's reaction

, 075 Set B Q.No. 32 Describe Victor Meyer's method (o

distinguish propan-2-0l and 2-methylpropan-2-ol. Give a
reaction to show that the H-atom of the -OH in alcohol is
weakly acidic. Convert the followings.

i, propan -1-ol into propan -2-ol

[5+1+2+2)

IUPAC name of CaH100. How would you apply Victor
Meyers method for the distinction of propan-1-ol from
propan-2-0l? Write an example of:

i.  Oxo-Process i,
Convert propan-2-ol into propan-1-ol.

Baeyer's test
[2+4+2+2)

. 074 set A Q.No. 31] Write example of each of primary,

secondary and tertiary alcohols. How are they distinguished
by Victor Meyer's method? Give an example of,  [2+4+2+2]
.. Oxo-process i.  Dehydration of alcohol
How would you convert popan-1-ol into propan-2-ol?

2074 Set B Q.No. 31] Write down the structural formula of
tertiary alcohol and its IUPAC name of C4H100. How would
you apply Victor Meyer's method for the distinction of
propan-1-ol from propan-2-ol? Write an example of;

. Oxo- o i.  Baeyer's test

Convert P%(:)C:nsZol into propan-1-ol. ' [2+4+2+2]

,V' - 2973 Supp Q.No. 31a] What are the oxidation products of

Primary, secondary and tertiary alcohols?

' What are the oxidation products of

primary, secondary and tertiary alcohol? Write down suitabl:
Methods for the conversion of [5+2.5+2.9]

. ethanol to propanol
. Chloroform to dimethyl amine.

'm How would you distinguish

by using Victor

Propan- - -2-ol
Pan-2-ol from 2-methylpropan thod for the

Meyers method. Write down suitable me
tonversion of:

" Chioroform into dimethylamine

. Ethanamine into methanamine

Write Victor-Meyer's mé

istinction of 1°,2° and 3° alcohol.

[5+2.5+2.5]
thod for the
(5]
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67. 2072 8ot ¢ a.No. 32 Doscribe Victor Meyer's method to
distinguish propan -2 - ol and 2-methylpropan ~2--ol-Glve a

reaction 1o show that the H-atom of the -OH In alcohol Is
woakly acidic. Convert the followings, [5+14247]
l. Propan -1 - ol Into Propan -2 - ol

. Ethanal Into propanone,

68. 2072 Sot D Q.No. 32 Describo Victor Meyer's method 1o
distinguish propan-2-0l and 2-methylpropan-2-ol. Why s
phenol more acldic than alcohol? How would you convert
ethanal Into propanone and vico-versa? (5+1+4)

89. [2070 Supp. Q.No. 31 a) Explain the chemical method of
distinction of primary alcohol, secondary alcohol and tertiary
alcohol introduced by Victor Meyer's, (5]

70. [2069 Set B Q.No. 30 a] How would you distinguish belween
propan-1-ol and propan-2-ol by Victor-Meyer's method? Give
suitable method of conversion of propan-1-ol into
propan-2-ol, [342-+1+1]

. How will you make a distinction of primary,
secondary and tertiary alcohol by the Victor Meyer's
Method? : )

2. Describe Victor Meyer's method for the

distinction between primary secondary and tertiary alcohols.[5]

Write Short Notes: [6 marks] :
73. [2072 Set D Q.No. 33d] [2070 Set D Q.No. 33 ¢] Distinction of

1°,2° and 3° alcohol by Victor Meyer's method. (5]
74. 2063 Q.31 (Iv); 2059 Q.31(a); 2055 Q.31(c); 2054 Q.No. 30(d)|

a. Use of Grignard's reagent in the synthesis of 1°, 2°, 3°
alcohols.

b. Victor Meyer's method for distinction between primary,
secondary and tertiary alcohols.

c. Distinction between 1°, 2° and 3° alcohols by Victor
Meyer's Method.

d. Fermentation. 5]

75. |2062 Q.No. 29

a. Consider the following reaction

A Pl N B' KCN » C HzO/H‘: D P.Os >E

The compound, A is a primary alcohol which gives iodoform

test. Identify the organic compounds A, B, C, D and E; giving

complete reaction.

b. Describe Victor Meyer's method for the distinction
between 1°, 2° and 3° alcohols. (5]

76. [2058 Q.No. 29a] Consider the following reaction

PCls Mg CO; A
> > C > >
A A dry ether ! H20/H €
The compound, A is a primary alcohol, which on oxidation
gives ethanal. Identify A, B, C, D and E.

Convert the above compound A into methanol and ethyne. (5]

10.2. PHENOLS °

Very Short Answer Questions [2 marks]

1. [2076 GIE Set A Q.No. 10 What products would you obtain
when phenol is treated with (1+1)
i.  phthalic anhydride ii.

ferric chloride solution
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2. [076 Set B Q.No_ 10 Starting from phenol how would yo1u
obtain [1+1)
i, Phenolphthalein « ii. p-hydroxyazobenzene

| 3. [2076 Set C_Q.No. 10 What product would you obtain when
: phenol 1s treated with (1+1]
i, Benzene diazonium chloride?
it Phthalic anhydride?
4. [2074 Set A Q.No. 10| Starting from phenol, how would you
obtain p-hydroxyazobenzene? 2]
5. [2074 Set B Q.No. 10 Starting from phenol, how would you
obtain benzaldehyde? : 2
6. [073 Supp Q.No. 10 What is the laboratory test of phenol?
What happens when phenol is heated with Zn-dust? (1+1] -
7. [2073 Set C Q.No. 10] How does phenol react with (1+1)
i.  aqueous bromine
i Benzene diazonium chloride.
8. [2073 Set D Q.No. 8 Starting from phenol how would you
{ obtain cyclohexane? - , [2]
9. [2073 Set D Q.No. 10| How is phenol obtained from [1+1]
i. benzene diazonium chloride
ii. chlorobenzene
10. [2071 Set D Q.No. 10] What happens when phenal is treated
with: [1+1]
a. Benzene diazonium chloride

2 it SRS A

b.  Methanal in acidic medium

11. [2070 Set C Q.No. 14] How is picric acid prepared? Write its
one use. (2]
12, [2069 Set A Q.No. 8i How would you obtain benzene from
phenol? 1]
, 13. [2069 Set B Q.No. 10] Starting from phenol, how would you
prepare methoxybenzene? ; 2]
;o Why is phenol more acidic than aliphatic
alcohol? 2
1. Name the compound (X) and (Y) in tLe!
' following reaction. [1+1]

OH

. Na ~ CHal
# >k —

16. [2067_Q.No. 8] Why is phenol more acidic than aliphatic

(3 alcohol? 2
J 17. How would you prepare methoxybenzer[ua]
: from phenol? [2]
18. Write the action of Monohydroxy benzene
- with aqueous bromine. > (1]
19, Show your acquaintance with Reimer..
Tiemann's reaction, . . (2]

20. Write the reaction between phenol and aq. Brz.[2]

"~ Short Answer Questions [5 marks] ‘
21. [2063 Q.No. 22(iv)] What action takes place when: Phenol

reacts with ethanoyl chloride? (1]
22. Convert the following Organic compounds:
Phenol to m-nitrobenzoic acid » [1]

e

23, [061 Q.No. 23 How Is phenol prepared from () - 5“:

' explain that the _qy L
(b) benzene? How do you p OH g, ¥ 81" pd W
phenol is ortho/para directing? | \ W ;/{" _

24, w How could you synthesise? to‘“enelﬁ‘l W‘”O‘;
phenol. - . \ b & g oh?

25. [2058 Q.No. 22(a)] Convert the following organic COmpouuf | 50l |
Benzene to m-bromophenol. _ g ()1f nd

26. 2057 _QNo._23(c] Write the . chemical €Qualg, l}’. b ememano\
conditions for the followi'ng reaction.Phenol is Couplg "r:‘ W
benzene diazonium chloride. 1 °,le an

C 27 An aromatic compound A on reducy, i ! W“m ig itS
parent hydrocarbon B.B on nitration gives C.C op rg, &} wh bt

in acidic solution gives D. On cguphng with diaZOnium sr \ 073 =

D gives diazoaminobenzene. Give name for A, B, ¢ aM“; 0135‘ .
Write the chemical reaction involved. ‘1 a'cohoatlc
Long Answer Questions [10 marks] prePa(sd
28. [271 Supp. Q.No. 30b] Idgntify the major producis At g %

and D in the following reaction sequences. 1 isop
\ ' eatedw
Zn . CH3Cl/AICl3 CeOafH+ h

A ——A—-> B % - C Y D ! g725u

' . " eers of

Compound D gives methylbenzene when  healeg Wi elng
alc. KOH and hydrazine. f2 2‘; e
29. [2070 Set C Q.No. 30 p] Identify A, B, C, D and E i, '“72 :

following reaction sequences. _ 1. @0

Conc.HNOs Sn/HCI  CHCIKOH(alc)  LiAlH s

@ o B e ) O —p | O

+ Conc.H.S0sA A A A 1 prepi
Compound A can be obtained by heating phenol in presen: el
of Zn-dust. o 07\;’"5*

30. [2069 Supp. Set B Q.No. 31 b] Identify A, B; C, D and Einix by YOUR
following sequence of reaction. pl 16 R7LS:

OH William

@ﬂ,\ conc. HNOs . SWHCI_ . CHCIalcKOH L, | * 00:05
A conc. HaSOs A A ! i
, synthe
- UNIT 11; ETHERS 1. RoT1’s
I .
11.1 ALIPHATIC ETHERS e
! 18, @
Very Short Answer Questions [2 marks] examp
1. 076 GIE Set A Q.No. 11] Identify the major products @ai) %
y . illia
giving their IUPAC names, in the given read zo.'ES"
sequence. i+ cher
Ethoxyethane Pilsﬁ‘ @ Sediummethoxide ® u, @
o |Som
[2076 GIE Set B Q.No. 11] How would you prepare followm; | 0do:$
ethers by Williamson's synthesis? (i) Methoxye® | 2 @
(i) Methoxybenzene lakin
gl Ning
3. [2076 Set C Q.No. 11) [2076 Set B Q.No. 11] Identify the maif g
products ® and ® giving their IUPAC names in the gwt‘: n I g
reaction sequence. 5 2 @
Methoxymethane Excess HI | 5 Sodium phenoxidé g ) s|

A ' A
-
i !

A



)

€N ez
D angs.

LiAl,
(D) —¢
4

enol in e

"
I
A

, D andt:

1

12.

13.

18.

)

Y,

~>

2,

's . 11] Prepare methoxyeth illi
| _gEaNe Tl yethane by Williamson'
| MV//%‘WM happens when met s

~hesis me hoxyethang is

. ugled wilh excess HI? | [1+1)

How would you obtain [141]
: Anisole from phenal

: Methoxyethane from ethoxyethane.
575 Set B Q.No. 11 Give an example of unsymmetrical

" gher and wiite Williamson's  synthesis process for its

reparation. 1+1
 rsupp. GNo_ 1) [2074 Set A QNo. 11] 074 Set B Q.NL. 11]

Write an example of Williamson's etherification reaction.
What is its importance? (1+1]

= Convert ethoxyethane to methoxyethane. [2] -

Write down isomeric ether of isopropyl
acohol and use Williamson's synthesis process for the
preparation of such ether. [1+1]
073 _set D _Q.No. 11] Write down an isomeric ether of

isopropy! alcohol. What happens when the isomeric ether is
neated with excess HI?

072 Supp. Q.No. 11] Write down the possible unéymmetrical
ethers of CaH100 and their IUPAC names. 2

for2_Set C QNo. 11(ii)] How would you obtain:

methoxyethane from ethanol. ~ [ -

po72_Set D _QNo. 11 Wite IUPAC name of

~CHs " _
CHiOCH and use Williamson's synthesis method for
“CHs ‘

its preparation. [1+1]

. 2072 Set E Q.No. 11] How is unsymmetrical ether prepared

by Williamson's ether synthesis? - 2]

15, 2071 Supp. Q.No. 11] What are unsymmetrical ethers? Give

Wiliamson's synthesis to prepare unsymmetrical ethers.[1+1]

. 071 Set C @.No. 11] Write an unsymmetrical ether of

CsHe0. How would you prepare the ether by using. Willam's
synthesis? (1+1]

. 071 Set D Q.No. 11 b Give correct chemical reaction for the

preparation of 2-methoxypropane. - R

070 Set C Q.No. 11] What is unsymmetrical ether? Write an .

example and [UPAC name. (1+1]

B970_Set D Q.No. 11] Prepare CH3-O-CHzCHs by using

Williamson's ether synthesis. : 4

- 2069 Set A QNo. 0] Give an example of Williamson's

etherification, 12

BY%3 Set 5 a0, 11] 069 Supp. Set B @.No. 11] Name the
Somer of C,HeO which reacts with excess Hl, gives
lodomethane as major product and write reaction for it. [‘1 ]
068 QNo_§ Write chemical equation for the reactions
laking place when: ’ ' [1+1]

:l Sodium phenoxide reacts with iodomethane.

thoxyethane is exposed to light and.air. -
' What is Velilliamson’s etherification reactlon?{g

12 ~
2065 Q.No. ) Give reason:

: {[ is dangerous to boil sample of ether stor
lme‘ I

Ether is stored in a bottle containing iron wire:

ed for a long

[1+1]

25

26.

27,

28,

29,

30.

31.
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064 Q.No. 8 There are three possible isomeric ethers of

CaH100. Cne of them is ethoxyethane. Write other two

ISomers and give their IUPAC name. (2]

t[;062 Q.No. 4] Write the sequence of chemical reactions for
€ conversion of ethoxyethane to methoxy ethane. 2

Write IUPAC names of ethérs represented {)J

the molecular formula GsHi20. ' 2

What is the action of ethoxyethane on:

. PCls and i. aq. Hi(cold) (2]

Write the structure of }

I anisole and ii. 2 -methoxypropane. 2]

What action takes place when excess of

.ethanol is heated with conc. Sulphuric acid at about 140°C?(2)

What is the functional group of ether and
amide? 2]

Short Answer Questions [5 marks]

32.

33.

34

35.

36.

2076 GIE Set A Q.No. 28] How is ethoxyethane prepared in

laboratory? Why is ether not evaporated to dryness in air? [5]
2076 GIE Set B Q.No. 26] Describe the laboratory preparation
of ethoxyethane with a neat and labelled diagram. 5]
[2074 Set A Q.No. 27] Describe the laboratory method of
preparation of ethoxyethane. How is ethoxyethane converted
into methoxyethane?
[2074 Set. B Q.No. 27] Describe the laboratory method of
preparation of ethoxyethane. Why is it dangerous to boil old

' . sample of ether? : ‘ [4+1]
[2073 Set D Q.No. 27] Describe the laboratory method of
preparation of ethoxyethane. What happens when
ethoxyethane is exposed to air? [4+1]

37.

38.

39.

40.

41.

42.

43.

44.

[2072 Supp. Q.No. 28 Write' down laboratory method of

preparation of ethoxyethane. 5]

{2071 Supp. Q.No. 28] 2071 Set C Q.No. 26} [2071 Set D Q.No. 28]
Write down suitable chemical reaction for the preparation of
ethoxyethane from ethanol. How is ethoxyethane converted
into-methoxyethane? What happens when ethoxyethane is
heated with:

i, air ii. conc. H2SO4 [1+2+1+1]
[2070 Set D Q.No. 23] How is ethoxyethane prepared in the
laboratory in pure and dry state? - 5]
[2069 Set A Q.No. 28 Describe laboratory preparation ot
ethoxyethane with a neat and labelled diagram. | 5]
[2069 Set B Q.No. 24] How is ethoxyethane prepared in the
laboratory? Write Williamsons' synthesis for the preparation

of an unsymmetrical ether. [1+4]
Ethoxyethane into methoxyethane  (2.5]

Describe the preparation of ethoxyethane in
the laboratory. 5]

Convert the following organic compounds.
Ethoxyethane to ethanoylchloride. 2.5]

Write short notes on [5 marks]

46.

2076 Set C Q.No. 33iV] 2072 Set E Q.No. 33(iil) 070 Supp)

Q No. 33 b [2070 Set C Q.No. 33 df 2068 Q.No. 31ii] [2066 Q |
Laboratory preparation of ethoxyethane G

Laboratory preparation of diethyl ether [5)

[4+1)
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47 Predict the major products of the following ¢  [2675 Set A Q.No. 12 An alkene @ undergoes ooy

reaclions:
Conc. HCI
_——

1
e s "

CzHsOCzHs

11.2 AROMATIC ETHER

Very Short Answer Questions [2 marks])

1. [072 Set € Q.No. 11.2 (1)) How would you obtain: anisole
from phenol. (1]

2. [2071 Set D Q.No. 11 a Give correct chemical reaction for the
preparation of anisole (1]

10.
1.

12

give ethanal and propanone as the major prodycp L&; ;
@® and write its IUPAC name. : A
20756 Set A Q.No. 13 Write an example of R 0:\"‘ ,
followings. A B
. Rosemund's reduction il. Decarboxylation reﬁctionh‘?
[2075 Set B Q.No. 12] What major product would
when methanal reacts with ammonia? Write ap
use of the product.

[2074 Supp. Q.No. 12| Write an example of each ,
following.

YOUO } ":= :
impo:l;h

[1«' 3
n

3. [2070 Supp. Q'::' 'g Staning fron\;vﬁ:sON:;hog]:\loul?Nggs i, Aldol condensation ii. Rosenmund's reductio, I 0™ Eina
reparn ! i )
2:&Z:yber$:neoi);ytrggtz:; svith excess HI? » [tet] 1 frf;l)l-:);vi:;t A Qo 1 Wite an example of exh g I" S\r;)cp‘
4. [2070 Set D Q.No. 11 Prepare O~CHs by usin of
\%liamson's etie'::yn:hjesis. P @ Y [2g] i.  Cannizzaro's.reaction ii: DNP Test [ E @
5. [2069 Set A Q.No. 12 How is Methoxybenzene prepared from  14. [2074_Set B_Q.No. 12| Write an example of each g, » i. Toll
phenol? [2) following . @
6. What happens when Sodium phenolate i, * Tollen's test ii. Aldol condensation % Jenydro
reacts with iodomethane? = . . (11 15. 073 Supp Q.No. 12 Starting from ethanal, how woulg, ! eagent
7. Write the action of Sodium phenolate with obtain P o
iodomethane. 21 i 3-hydroxybutanal ii. 2-hydroxypropanoic acig e 7 510
UNIT 12: ALDEHYDES AND KETONES 16. [2073 Set C Q.No. 12] How would you obtain v [14( ;f”’ pisulphi
T e e » i.  3-hydroxybutanal and
12.1 ALIPHATIC ALDEHYDES AND KETONES i, 2-h§drox§propanoic acid from ethanal? ® ")t:‘Pg
Very Short Answer Questions [2 marks] 17. [2073 Set D Q.No. 12] Write an example of (1 Y 3
1. [2077 SetP Q.No. 6] Write-an example of i. Cannizzaro's reaction 0. 2064
i. ~ Cannizzaro's reaction ' ii. Aldol Condensation o
i.  DNP-test. ' (1+1]  18. [2072 Set C Q.No. 12 Write an example of: 0 LR
2. [2077 Set V Q.No. 6] Write an example of : i. Rosenmund's reduction . foactio
i.  Rosennmund's reaction ii. Cannizzaro's reaction e 06:? !
ii.  Coupling reaction. (1411 1s. 072 Set E Q.No. 12) What happens when Propancreif S0
3. [2076 GIE Set A Q.No. 12 An organic compound C3HsO does treated with dilute NaOH solution? iE 4 °°"’t '
not give silver mirror with Tollen's reagent but given yellow . ; oed e reactic
pr«ici;t)fi]tate Witt'h NQOHI' arcljd l2. Identii‘)glJ the cor%pount);[1an1d « %;anz:gg Qfo. 13 How s elhanal convee m;; reacti
write the reactions involved. . +1] ‘ ; . £ 4. 2062
4. [2076 Set B Q.No. 12 An organic compound C3HsO gives “ i@”D?\Jel;f ci.No.WIGnve“an appl:ca'tlon Sfeser: Iy %
orange precipitate with 2,4-dinitrophenyl hydrazine but does : ° I Teliciys fest £ 45 2061
not produce silver mirror with tollen's reagent. Identify the 22. [2071 Set D Q.No. 12] [2069 Supp. Set B Q.No. 13 St reacti
compound and wrife the reaction involved. [2] fram PrOpemiie; how would you prepare 2nydot: a :
5. [2076 Set C Q.No. 12] An organic Compound C3HsQ does not methylpropanoic acid? | 4 i
give silver mirror with Tollen's reagent but gives yellow 2> [2070_Supp. Q.No_12| 2070 Set D_GNo. 12 Hon y <50
precipitation with NaOH and Iz. Identify the compound and methanal reacts with .
write the reactions involved. [  i_ammonia(NHs)  ii. conc. NaOH b
6. [2076 Set C A.No. 8 How is sodiumbenzoate converted into ~ 24 [2969 Set A Q.No. 11] How would you obtain 2o f T059
acetophenone? _ 2] methylpropanoic acid from propanone? Ald[ﬁ gl::
7. 1 [2075 GIE Q.No. 12 An alkgne, ® undergoes ozonolysis to % %genzgtio: QNo. 324 Give the example o |‘ : rea.ct
“give-ethanal and methanal as the major products. Identify ® ~ 26. [2069 Set A Q.No. 32| Give the example of DNPH tes! {. - Chy
" ‘and'give its IWPAC name. [1+1] 27- [2069 Set B Q.No. 12 Give a reaction for each: b o 083
8. [2075 GIE Q.Ng, 13 Write an example of I DNP test ii. Cannizzaro's reaction Chy
. 28.

i.  Carboxylation reaction ii. Rosemunnd's reduction [1+1]

How is 3-hydroxybutanal obtained "0:« " 

ethanal?




3.

'Opano;: 2 .
N 38

40.
4.

g 4.

en P’ .

=
D
=Y
R S —

'633’5“""7’ Wiite an examples of each of the (o
eaclion. '

Write the functional isomer of CHyCOCH, 'nm

P NOWMQS:
CaﬁﬂlZz:?Eé f

/0<6'8)0.No, ‘
ve achemical test 1o distinguish them,

Ve - 141
%@/@-‘Q Identify the product (A) and give Itslo.m}

,mponanl use in the following:

141
HCHOWNH ——> A + H,0 (1]

(20,67_9;'12'3 Whal is decarbonylation reaction? Write an

exa”jﬁlf'ff it

~ (1+1]
-566 0. No. 4 1] Write an example of each of the followings:

i

 Carbonylation reaction 2
' Give balanced chemical equations for fhe

followings: . 2)
i Ethanal is heated with lodine and aqueous NaOH.
i, Propanone is heated with hydrazine in presence of

glycerol. 12

5 Write a reaction of each of the following: [2)

i Tollen's test ii. ~Cannizzaro's reaction

What happens when the product obtained by
dehydrogenation of ethanol is allowed fo react with Tollen's
reagent? - 2)

Write the action of Methanal with Ammonia.[1]
Write the action of Propanone with: sodium

bisulphite. (1]
, What happens when Piopanone reacts
with PCls? (1)
What happens when Ethanal if allowed to
react with hydroxyl amine? 1]
Give an example of each of the following
reactions: Wolf Kishner reduction U
What happens when Ethanal reacts with
semicarbazide? [

: Write an example of each of the following

reactions giving appropriate conditions: Cannizzaro's
reaction (1)

' Suggest a suitable chemical test to distinguish

ethanal from propanone. Give chemical reaction t00. (2]

' Write an example of each of the following

reaction; - . [2]
3. Aldol cor.densation b. Cannizzaro's Reaction

' Write the action of

+ . ammonia with methanal

I.__acetone with hydrazine.

(2]

Tollen's reagent?

' Identify the products (x) and (y) in the following

feaction,

‘ Identify X and Y in the following reaction

CHiCHo 12NaOH | AAg , Y 2
A

‘ [2].
' What happens when ethanal is warmed with

60.

61,

62,

583.

64,

66.

56.
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. 8 Give an example (with formula) each from
aliphatic and  aromatic ~ aldehydes, which give aldol

condensation reaclion. o
2086 Q.No. 17] What reagent Is used to diagnose diabetes in
human urino? %
2065 Q.Np. 12) What Is functional group present In a

compound. that gives a positive Tollen's test? Write an

?qt;allon showlng the reaction Involved in a positive Tollen's
=l 2

Complete and balance the following equation:
0

CH - B Chy + 1, N2, 2
Give the IUPAC name of the following
compounds: CH3 CO CO CH2 CHs (1]
Identify the product X in the reaction.

HCHO + CHMgl —32L21" , intermediate —-1129, X (2]

What is Tollen's reagent? What happens when

acelaldehyde is heated with Tollen's reagent? (2]

Short Answer Questions [6 marks]

57.

58.

59.

60.

61.

62.

R077_Set W_Q.No. 10| Write an example: of each of the

followings: | (5]
i.  DNP test . il Rosenmund's reduction
iil. . Aldol condensation iv. Tollen's test

v. - Cannizzaro's reaction
[2076 GIE Set B Q.No. 27] Write any three methods for the

_preparation of propanone. How is it converted into 2-

hydroxy-2 methy! propanoic acid? [3+2]
[2075 GIE Q.No. 27] Give any three methods of preparation of
ethanal. How would you convert ethanal into propanone? [3+2]
[2075 Set A Q.No. 27] Write down any three methods of
preparation of propanone. What products would you expect
when propanone is treated with

i. . l2and NaOH i. 2, 4-DNPH

(3+2)

[2074 Supp. Q.No. 29| 2074 Set A Q.No. 29| An alkene (A) .

undergoes ozonolysis to give an aldehyde and a ketone as
the major products. The aldehyde gives positive iodoform
reaction and the ketone undergoes Clemmensen's reduction
to yield propane. Identify (A) abd gives its IUPAC name. Also
write reactions involved. 5]
[2074 Set B Q.No. 29| An alkene (A) undergoes ozonolysis to
give an. aldehyde and ‘ketone as the major products. The
aldehyde and the ketone further go Clemensen's reduction to

yleld ethane ahd propane respectively. Identify (A) and give

63.

its IUPAC .name. What product your expect when (A) is
treated with HBr? : [4+1]
2073 Supp Q.No. 29| [2073 Set C. Q.No. 29 An aliphatic

‘compourdd ® react with aq. NaOH to give ®. on

oxidation with K2Cr207/H* produce ©. The compound ©
undergoes Clemmensen's reduction to give propane. If

compdund © responses positive iodoform test, identify ®, ‘

and ©. What product would you expect when @ is
heated with Ha/Ni ? 5]
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| 64. 073 Sel C_QNo. 28 Give chemical reactions for the
preparation of propanone from (1414142
i 2 2-dibromopropane
i calcium acelale
il propan-2-ol.
How is propanone converted into 2-methylpropan-2 ol?

65. 2073 Set D _QNo. 28 Give chemical reactions for the

preparation of ethanal from
i, 1.1-dibromoethane ii.
iii. ethanayl chloride.
How is ethanal converted into propan-2-ol? (3+2]

66. [2073 Set D Q.No. 29) An aliphatic compound @ reacts with
SOC; to give ®. ® on dehydrohalogenation yields ©. The

compound © on ozonolysis gives a mixture of ethanal and

ethyne

methanal. If ® is an alcohol which responses iodoform test.
identify ®, and ©. What product would you expecl

when compound ® is heated with Ha/Ni ? 5]
67. [2070 Supp. Q.No. 28 Write any three methods of preparation

of ethanal. How would you convert ethanal into

i.  3-hydroxybutanal _

ii. ~2-hydroxy-2- methylpropanoic acid . [3+1+1)
88. An organic compound A reacts with sodium

metal to give hydrogen gas. The compourd A on treatment

with alkaline iodine forms a yellow crystalline substance and

on oxidation with acidified dicromate forms an aldehyde with

molecular formula C2H4O. Identify the compound and write

equation for these reactions. _ 9]
69. How is propanone prepared form:
i. Isopropyl alcohol  ii. Ethanoic acid ,
iii. 2, 2-dichloropropane. '
. Give the action of propanone on . ' ‘
. a. Grignard's reagent b. Chloroform [1+141+1+1]

70. An organic compound ‘P which reduces
Tollen's reagent- On  oxidation with  potassium
permanganate, formed a compound 'Q' having same humber
of carbon atoms as 'P'. Q reacts with Na.COs (aq.) to give
carbondioxide. 'Q’' on reaction with ethanol in the presence of
Sulphuric acid formed an ester having molecular formula
CaHsO2(R). Identify P, Q, R and write their IUPAC names. [5)

71. [2065 Q.No. 23] Convert Ethanal into Methanal [2.5]
72. An alcohol (A), reacts with thionyl chloride to

produce (B), which on dehydrohalogenation yielded a
compound (C). The compound (C), on ozonolysis gave the

mixture of ethanal and methanal. If the alcohol, (A) |

responses positive iodoform test. Identify A, B and C.
How could you convert the above compound, (B) into
propanone? ‘ [3+2]

73. What action takes place when:

Propanone is warmed with iodine and aqueous sodium
hydroxide '

74. What action takes place when: Methanal is

warmed with Tollen's reagent

75. What happens when: Methanal teacts with

ammonia. [2.5]

(-
2.5)

76, [2062 G.No. 23(d] Whal happens when: Acetong feag
’ b

xyl amine. i
l';g:) g.No. 21] An organic compound (CsH,00) feagyg “53 !
phenyl hydrazine 1o form phenyll hydraz,ou‘m, T.he con, anh :‘v
does nol reduce Fehling's solution but gives iodofoy, i |
The compound on Clemmensen's reduction gives D

7.

=
ZF

iy B
Identify the organic compound giving necessary Chen“m' -

equations.
2057 Q.No. 21| hE
a, A carbonyl compound (X) gives addition producy, . |

methyl magnesium bromide. The compoung Y“"

hydrolysis gives isopropyl alcohol. Identify X ang y. o
b. Convert acetaldehyde to acetone. \ ‘
[2054_Q.No. 21] An alkene A on ozonolysis yields ac%: P

78,

79.

and an aldehyde. The aldehyde is easily oxidised 1o g, P
B. When B is lreated with Bra/P it yields a compound ¢ Wy A
on hydrolysis gives a hydroxy acid D. This acid can ggy, |
oblained from acetone by the reaction with HCN follgye dh}

Isv i 4 0

hydrolysis. Identify the compounds A, B, CandD.:

=

Write short notes on [5 marks]

80. [2052 Q.No. 28(a); 2053 Q.28(b)] Cannizzaro's reaction f # |
" Long Answer Questions [10 marks] E
‘81, [2076 GIE Set A Q.No. 31a] How is propanone prepared fiop |

i.  ethanoic acid
ii. 2,2-dichloropropane
iii. 2, 3- dimethylbut -2-ene?

Write the reaction for the conversion of propanone inlo? |
(3«24 |

o P aN

hydroxy-2-methy! propanoic acid.
[2076 GIE Set B Q.No. 31b] Write an example of each of 34
i.  Rosemund's reduction

ii. Cannizzaro's reaction

iii.  Wurtz reaction

How is CH3 Mgl used to prepare

i.  Propan-2-ol

i. ethanoic acid

{2076 Set B Q.No. 31a] How is ethanal prepared from
(i) Ethyne (i) But-2-ene (iii) 1,1 - dichloroethane?
Wiite down suitable method for the conversion of elhaid
into 2-hydroxypropanoic acid. (154
2076 Set C Q.No. 31a) How is propanone one prepared fon

82.

83.

84.

i, Conve

hydrazont
solution.

compoun
8. 2059_Q.|
following

- CH:COC
following
aldehyd
_Show yC

I. - 2,2-dichloropropane ii. Isopropy! alcohol
iii. Propyne

" . , . Y )
Give the suitable chemical reaction for the conversion ¢ G

ethanoic acid into (i) methane (i) methy! ethanoate.

85.

methanal? Write the action of methanal on
i, ammonia ii. conc. NaOH
2072 Supp. Q.No. 31a| How is propanone prepared from

i. 2, 2-dichloroprepane ii.
iii. propyne.

86.

isopropy! alcohol

i ; . : an ¢
Give suitable chemical reaction for the conversion

ethanoic acid into

L. Methane il Methyl ethanoate

k&l &

[2073 Supp Q:No. 315 How is ethanal converted M'f
[2+1'5+1.5E i

e




“5}“ .
'%H'C' 2071 Set D Q:No, 31 o) An alkene ()
h¥ nzonolysis 10 give two ¢

"VGS a gergoes arbonyl compoungs D)

lon ™ P ~ompound @ on reducti '
eoq » 2 © The compound @ on reduction with 7 Hg/Me alvos
Cg, 1 41 3 .
A N » compound © reacts )
ssa‘y propane The compx © reacts with HCN and followed

by Hydrolysis 10 produce Z-hydroxypropanic acld as the

aiar product Write chemical reactions involvod and glve

)n [Ty pagd . , =
0 Piog, e IUPAC mimoh:\ BandC. | o)
"TD%' # gi7o_set C QNo 31 of Wrile any three methods of
Wy, B Seperation of ethanal. Howis ethanal converted into 5
. ’ EKE hydroxylbutanal

'S Ji . Ethanoic acid

x:dus@;f” foro_Set O Q.No. 31 a] Show your acquaintance with

My cymzzaro's reaction and Perkin's Condensation. What
aed&_\ happens when prppaxmo;we, is treated with
HCy. & 2 4 - dinitrophenylhydrazine.

. [242+1)

ndD e Em Give suitable chemical reaction

for the preparation of ethanal from. 5]

J i. ethyne . ‘
“ i elhanoylchloride

: ii. 1, 1-dichlofoethane :
- Prepars How would you convert ethanal (o propanone?

[5+3+2)
" |

i Wiite the possible isomeric aldehydes and ketones that

f can be formed from CaHgO. Give their IUPAC names.
opanoes. - Which one of these isomers give iodoform test and why?
i i Convert benzaldehyde into aniline and vice versa. [5+9)]

of eachi 182 An organic compound A(CaHsO) forms phenyl
‘ hydrazone with phenyl hydrazine and reduces Fehling's
solution. It has negative lodoform test. Identify the organic

" compound A. (5]

9. f058_QNo, 29b-qii) Predict the major products of the

following reactions:

CHiCOCH; —NHeOH | 1l
d from 84 Ros6 Q.No. 30 b-(iii] Show. your acquaintance with the
¢ following: Aldol condensation | (5
jon & .. Give three general methods of preparation of
I aldehydes_ ‘ [5*‘5]
)repﬁfej‘r' Show your acquaintance with the following reaclion;
| . Aldol condensation  ii. Cannizzaro's reaction

Chomistry 225

6, SS— . \ |
[2069_Sot A GNo. 324 Give the example of Perkin's
condensation mu
6, [2065 G.No. 7i] Mention one example of each of the following:
Rosenmund's reduction ' 1)
7. 2064 Q.No. 22(1)) What happens when Benzaldehyde is
w:nn}uqrwilh aqueous NaOH? "]
B. (2063 Q.No. &(a) Give an example of each of the following
reactions: Benzoln condensation (1]
0. [2080 Q.No. 5(i] 2069 G.No. & Write an example of each of
the following reaction: Perkin's condensation (1]

10. [2058_Q.No. & Give an example (with formula) each from

aliphatic and aromatic aldehydes which give Cannizzaro's
reaction. ‘ (2]

Short Answer Questions [5 marks)

11. 2063 _Q.No. 22 1] What action takes place when:
Benzaldehyde is heated with ethanoic anhydride in presence

~ of sodium ethanoate? (2.9]
12. [2062_Q.No. 23 a] What happens when: Benzaldehyde is
refluxed with alcoholic KCN. , [2.5]

Long Answer Questions [10 marks]

13. [2072 Supp. Q.No. 308] Identify the major products A, B, C, D -

in the following reaction sequence:

Zn CH3CI/AICI3 CeOaH*
A A B A > C A D
Compound @ gives methylbenzene when heated with alc.
KOH and hydrazine. [4+1]
14. Show your acquaintance in the following
reactions: Perkin reaction. 5]

Write short notes on [6 marks]
15. [2052 Q.No. 28(a); 2053 Q.28(b)] Benzoin condensation (9]

UNIT 13: CARBOXYLIC ACIDS
13.1 ALIPHATIC CARBOXYLIC ACIDS

B e Il (001 I B}

/2.2 AROMATIC ALDELYDES AND KETONES

Lt
e Yy Short Answer Questions [2 marks)

a '
e What happens when benzaldehyds s

i lreated with: [1+1]

2*1 ; ) .

’ A ' conc. NaOH solution ii. hydrazine. N

fof b w How does benzaldehyde reacts with:[
e " Conc. NaOH i Acetic anhydride

* 072 Set E Q.No. 12(1)) What happens when Benzaldehyde

!

| i 1

AN " heated with conc. NaOH solution. d ['S]

on®” 1 What happens when benzaldehyde i
f' ‘ heélled with

odium acetate.  [1+1]

I Acetic anhydride in presence of s

1+1]

Very Short Answer Questions [2 marks]

1. [2076 GIE Set B Q.No. 13] What happens when ethanoic acid

is heated with: . ‘ [1+1]
i, Ethanol in the presence of concentrated H2 SO4?
i. Phosphorus pentoxide? :

2. [2075 Set B Q.No. 15 [2069 Set A Q.No. 13 ii| 2066 Q. No. 4]

. Write an example of Decarbonxylation reaction (1]

3. [207a Supp. Q.No. 13] What is meant by decarboxylation
reaction? Give an example of it. (1+1]

4. [2074 Set A Q.No. 13] 2074 Set B Q.No. 13] What is meant by
carboxylation reaction? Write an example of it. (1+1]

5. [2073 Supp Q.No. 13| [2073 Set D Q.No.-13] [2059 Q.No. 7]
Why is chloroacetic aicd stronger acid than acetic acid? (2]

6. Identify the product ® and ®and give

their IUPAC name. . (1+1]

P20s LiAIHa

CH3COOH A > A A B

7. [2072 Set E Q.No. 13] Why methanoic acid is more acidic than

ethanoic acid? (2]
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8. [2071 Supp. Q.No. 13] What happens when ethanoic acid is
heated
i, With Pz0s
i.  With alcohol in presence of H2SO« (1+41)

9. [2071 Set C Q.No. 13 20656 Q.No. 8 Write a chemical test to

distinguish ethanoic acid from methanoic acid. (2]
10. [2071_Set D Q.No. 13 & Write an example of each of
Carboxylation reaction. (1)

11. 2070 Supp. Q.No. 13 {2070 Set D_Q.No. 13 What Is the

functional isomer of ethanoic acid? Give its IUPAC name. [1+1]

12. 2070 Set € Q.No. 13) Why is ethanoic acid weaker acid than
methanoic acid? 2]

13. [2069 Set B Q.No. 13 'Methanoic acid gives Tollen's test but
ethanoic acid does not give reason. _ (2]

14. 2069 Supp. Set B Q.No. 13] How does enthanoic acid reacts
with ‘ (2]
i.  ethanol ii. PCls ‘ "\

15. The boiling point of methanoic acid is higher
than ethanol though they have same molecular mass.
Explain. o R V)

16. You are given two test tubes, one containing
methanoic acid and other ethanoic acid. Suggest a suitable
chemical test to identify them. Give chemical reaction too. [2]

17. Suggest a suitable chemical test to identify

19. Why is methanoic acid stronger than ethanoic
20.
CHs— C(CHs)2 - CH2- COOH :

methanoic acid from ethanoic acid, ' 2]
18. [2060 Q.No. 8/What is decarbonylation? Give one example. (2]

acid? V)

(2056 _Q.No. 18(b) Write the name of the following
components according to the IUPAC rule. - 2

21. 2052 Q.No. 10(b)] Name: CH3~CH2~C{CH3)>~CH>-COOH
according to IUPAC rule o , V|

/ Short Answer Questions [5 marks]

22. 2076 Set B Q.No. 29 2076 Set C Q.No. 29| An aliphatic «

compound @ reacts with SOCI2 to give ®. The compound
is heated with ammonia to produce ©. The'compound
© is further heated with Brs/KOH to yield ©. The éo‘rﬁpound
© gives ® when treated with NaNOz/HCI at low
temperature. The compound ® is primary alcohol which
gives positive idoform test. Identify ®@®©O and ®. Write
reactions involved. ' N )|

23. [2075 GIE Q.No. 28] [2075 Set A Q.No. 28 Describe the
laboratory preparation of anhydrous formic acid. (9]
24. 2075 Set B Q.No. 28] How is anhydrous formic acid prepared
in the laboratory? Why does methanoic acid give Tollen's
test? [3+2]

28,

26.

27.

28,

29.

30.

31.

ﬁiﬁ'ﬁd{ﬁ Q.No. 20] An allphatic compound @ fongl |
50Ck 1o give @. @ on reduction with My In Prosan, .
- . al ‘ i

Pd/BaSOs to give ©. When HCN Is added to @) Prody,, | 0
®. On hydrolysls of @ In acldic medium  fomy, i I,owd"" ‘ £0
: 0

Compound @ can be obtained by healing a Mixtyg A 010;0U5 for
sodium formate and sodlum acetate, Identify A B, C,n Iy ahy u/ﬁ
and write reactions Involved. ) II‘EI i sd ol
[2074 Supp. Q.No. 28] 2074 Sot B Q.No. 28] Give Ch("ﬂi(;;ﬂ 'pwpgrﬂ in T
reaction for the preparation of ethanolc acld from 'v mi“"' w -

I 1,1,1-trichloroethane 7 atN :
ii. Methyl magnesium lodide eparanoﬂ

iiil. Ethanenitrile
How is ethanolc acld converted into methanoic acid? B‘QI

Ro7a Set A Q.No. 28] Give chemical reaction fo Iy |4
preparation of methanoic acid from oxalic acid, Hoy i B
anhydrous methanoic acid obtained from hydrous mefhang,
acid? Convert methanoic acid into ethanoic acid. (1424

2073 Supp Q.No. 27] [2073 Set C_Q.No. 27] Describe L

ihanolc a¢
laboratory method of preparation of anhydrous formic aj . G961 @.No
How does it react with Tollen's reagent? ) I g allowed !
'[2072 Supp. Q.No. 27] Write down a chemical reaction forhg | 4, NaO
preparation of methanoic acid from Oxalic acid. How i f ¢ P?Of"
methanoic acid converted into ethanoic acid? ey | ASO men“‘
[2072 Set C Q.No. 28] Give the chemical reactions for the C @
preparation of ethanoic acid from (i) sodium ethoxide (i) anhydrous
ethanenitrile (iii) methyl magnesium iodide prepraratiol
Why is acetic acid weaker acid than chloroacetic acid? (34 @E
[2072_Set C Q.No. 29) [2072 Set D _Q.No. 29] An aliphalic |, 085 Q.N

compound @ reacts with SOCI; to give ®. ® on reduclion |  Conversiol
- with Hg in presence of Pd/BaSOs to give ©. When HCN s

added to ©, produces ®. On hydrolysis of ® in acidic

medium forms ®. Compound © gives iodoforrﬁ test and

produces silver mirror with Tollen's reagent. Identify ®, @, CH, OO

32.

33.

34,

35.

©, ®, ® and write reactions involved. 3

2072 Set D Q.No. 28] Suggest any three suitable chemicd
reactions for the preparation of ethanoic acid. How
ethanoic acid converted into methanoic acid? 3+
[2072_Set E QNo. 315 Write any three methods 0
preparation of ethanoic acid. How is ethanoic ac

distinguished from methanoic acid? B § ?'0"1

2071 Set C Q.No. 318 Starting from CHsMgl, how would ¥/ | Trip
prepare ethanol? Convert , o U ocy
i. .ethanol into propanol 1 What
ii.  ethanal into propanone o > heg
2071 Set D Q.No. 31 & How wil you prepare ethanoic acid fom - %
i.  tribromoethane ii.  ethanenitrile ?tepa'e
iii. methyl magnesium iodide? ,eam"'
What happens when ethanoic acid is: (32 i Me
a. Heated with P20s b. Treated with SOC: -y




Ny .
©, ,
® il
% b, goro supp. N0 *f‘:ﬂ Identlly A, B, €, D and Lo e
q Ls;\‘ '::.q—“»m reaclion sequence and wiite Feactiony (g v
lp, & WWTF fir g O ’ HNGY, ‘
( W Lol B NaOMA,
L, s [ \ » G * D »
.U'u”, 4 o \
in . “‘,npmll\d | ‘.ﬂnd\u 0h nthynu whon hoatod Wi wllver
i ‘
”g Ty powde - (6]
y 4 N Sf_'l.,_‘i,,.g.m“fﬂfﬂ Describo the method of Preparation of
¥ tf’{.,mms formic acid i the laboratory, I
g G it l )|

e Supp. Set B Q.No. 34] How s anhydious formig gl
repared 10 the laboratory™ Why doas tormie acid alve sliver
ayror with Tollen's reagent? ' 10
aeparation of - ethanoleacld. How  would you obtain

Caop nvdrous formic acid from its aqueous solution? 342)
) » WS \
“&lign T o | i
Mg poss aNo. 31 Describe l,;.‘\lmml()l‘y proparation  of
&y, yhydrous methanolc acld, 15)
fous Mg 5060 Q.No. 23(e)f What happens when Mathanole acid |
i3 . wamed with ammoniacal silver nitrate? 12.6)
1 Desey, oﬁ'diE 22(il) Convert the following organle compounds:
IS fomy, Elhanoic as,[d to methanole acld (2.6]
. post Q.No. 2§ What products are obtainod whon CHyCOOH
| " s allowed to react with
S&UY: 3 NaOH b. NaOH/CaO ¢ PCly
acd by ¢ P:0s e. LIAIH4
% Also mention reaction condition where evor relevant, 5]
ctions o84 2083 QNo. 23] Why is P20s not used for the pmpm'z-\llon of
anhydrous formic acid? Suggest a suitable method for the

| ethoi |

preparation of anhydrous formic acid. , 5]

- acif 1+ B086 ANo_26 4 Convert Ethane to ethanolc acid [2,5)

 An a6 How would you bring about the following
.« conversions? 5]
on redss )
! I
Y (A) . !
MhenH Clh o \“
@inaﬁi it (”/
. O
!f “ [§]
" ’ § ‘-~(P-)-——'—"(‘n. ¢~ NI,
ify @6 Ohcoon — .
" £ "“"(—')""""’(‘H.('II.()II
4 L CHy
Je chE™ )
o HOY .
lld. [‘ e CH. I(I 0 CilL O

’anow j'.' £

y Would ){\

.3ddwﬂ

Iql:

g Long Answer Questions [10 marks]
nefh"ds o,

How will you prepare ethanolc acld
'TOm [5-0"5]

' Tribromoethane il.  Ethanenitrile

hal happens when ethanoic acid Is

3 healeq with P,0s b, treated with SOC1z
&1 Set ¢ QN How Is anhydrous
Prepareq fromqh;q(;’m:;g_?rm;c acld? Write sultable chemic
"8action 1o convert ethanoic acid into:
Methane i Methylethanoate

. Ethanoic anhydride

formlc acld
al

(14242
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A

=

. po 10 Bupp. G No_ 31 b How I8 efhanolc acld prepared from
methyl magnenium lodide? What happens: when” ethanolc
neld iy, &
L Hoatod with 12,0,

Il l‘hwllml with Hl i prasence of red phosphorous,
JIL Pawsod over hontod Mn0).

Ve Wanmad with athanol In prasonce of conc. Hz50a,
b0, [2000 Q.No, 20 W Idontity each letterod In the following
fonclion soquonce:
CHON - HiOM:

o BOCH
GHIGOOM . (B} (C} ~(D)

What major product would you obtaln when B Is treated with
Alkalin solution of hydrazine and othylene glycol? — [5+4+1)
61. [2067_Q.No, 21] How Is formic acld prepared In laboratory?
Suggost sultable chemlcal methods for the conversion of
lormle acld Into ethanole acld and vice versa. [5+5)
2000 Q. No., 20 a] Wrlte any three methods of preparation of
athanolc acld. How would you convert ethanolc acid into
[ Ethanolc anhydride Il.  Methylethanoate, [3+2)
2064 Q.No. 20) Doscribe the preparation of methanoic acid in
the laboratory. How Is anhydrous acld obtained from it? How
doos mothanole acld act upon: '
I Fohling's solution i,
fil. Conc. H25047

Hy/Pd/BaBOs
A

62,

63,

Methanol / H*
[5+2+3)

64. [2067 Q.No. 28] Describe the preparation of anhydrous formic

acld In laboratory, How Is it converted to acetic acid? (5]
B5. 2067 Q.No. 20(a)] Consider the following reaction

A (1) PCl, B Bry/NaOH . C HNO; . D

(1) NH; A

The compound, A is a carboxylic acid. Calcium salt of A on

healing glves acetone, Identify A, B, C and D. (5]
66. [2063 Q.No. 29(b)] Consider a reaction:

A SOCl; B NH..AC Bra/KOH | D NaNO/HCI E

A A
The compound, E Is a primary alcohol which has positive
lodoform test. Identify A, B, C, D and E. (5]

Write short notes on [6 marks]

57. [2077 Sot P Q.No. 12iy] Laboratory method of preparation of
anhydrous formic acld, [5]

0. [2076 GIE Seot A Q,No. 33iv] 2076 Set B Q.No. 3311 2073 Sef]

D Q.No. 33 [2063 Q.No. 28(a)] [2062 Q.31(b)| Laboratory

praparation on the anhydrous formic acid. - 15]

13.2 DERIVATIVES OF CARBOXYLIC ACID

Vory Short Answer Questions

1. [2076 GIE Sot A Q.No. 18] Write down the functional isomer of
methyl methanoate. What product would you expect when
the Isomor Is heated with P2Os? [1+1]

2. [2076 St B Q.No. 16 [2076 Set € Q.No. 1§ Wrlle down the
functional Isomer of methyl methanoate. What product would
you expect when the Isomer Is heated with P20s7 [1 +1I]

5. [2076 Sot B _Q.No. 13] Predict the major products of the
following reactions. (1+1)

aOH/Ce
] (CH:‘CO)rOJi%\!l Il CHyCOOH —NaOH/Ca0




228

Asmita‘s Question Bank (Science)- Xl

4. [073 Set C_Q.No. 13 Predict the major products of the

10.

1.

12.

13.

14.

Lo
15,

16.

following reactions (1+1]

P:0s
| CHCOOH === ii. CHiCOCI

Pd/BaSOa

(2072 Set C Q.No. 13 Identify A and B in the following
sequence of reaction and give their IUPAC name.

LiAIMa CHy COOH
CHaCO); - > B
(UrOkO Conc, H,S04
(2072 Set D Q.No. 13 Predict the major products of the
foliowing reaction: [1+1]
iAIH :
‘i (CHy COpO— 2R
i (CHiCOO).Ca —2—

2072 Set E Q.No. 15() Define and give an example of
Hoffmann's hypobromite reaction. (1]
(2071 Set D Q.No. 13 b [2069 Supp. Set B Q.No. 15i] Write an
example of each of decarboxylation reaction (1]
Convert ethanoyl chloride to methanol. [2)
What happens when the product obtained by

the action of ethanoy! chloride and ammonia is heated with
Br; and aqueous KOH? -2

What happens when benzamide is heated with
bromine and ag. KOH? 2]
[2059 Q.No. 29b (v)] Predict the major -products of the
following reactions: : '

CHsCOOCOCH; —-“—AA'H—%

(1

[2057_Q.No. 7| Write chemical reaction when an amide is
hydrolyzed. ' [2)
What is functional group of:

- [2]

a. Ester b. Amide

ng Answer Questions
[2070 Set D Q.No. 31 b] :
NH3 BrJ/aq.KOH HNO; NaOH/I;
(A) ——(B) —> —> —>\
Compound E produces ethyne when heated with silver
powder. [5x1=5]
(2069 Set B Q.No. 30 b] Identify A, B, C, D and E in the
following sequence of reactions. ' [1+1+1]
NH:  BrJaq.KOH HNO; KMnO«/H*
(A)——(8B) m — (C) —> (D) >(E)

The compound (E) can be obtained by heating oxalic acid in
presence of glycerol.

13

-3 AROMATIC CARBOXYLIC ACIDS

Very Short Answer Questions [2 marks]

1. Mention suitable method for the conversion of

benzoic acid to benzene. '

2]

2067 Q.No. 6] [2066 Q. No. 7] How is benzoic acid prepared

from benzene?

2

3. [2064_Q.No. 22(iv)] What happens when Benzoic acid. is

ni

trated? :

(2]

4

Short Answer Questions [6 marks]

Complete the following equations;
0]

Il
(a) : C-Cl+H:z
0
II-OH OH
(b) @ * @

Pd/BaSOs
—_—

Ho

—_

5. [2059 Q.No. 22(b)] How could you synthesize benzmc&_
¥

from aniline?

i ' ; 1
6. [057_aNo. 23p] Wiite the chemical equaiipy '

Long Answer Questions [10 marks]
7. 2059 Q.No. 29b-(ii] Predict the major‘ products ¢ L

conditions for the following reaction benzoic acid is ""’ale;iz'

following reactions:

Ar cooH —LPCls,

il

(ii) NHs ‘ |

UNIT 14: NITROCOMPOUNDS )

14.1  ALIPHALIC - NITROCOMPOUNp
(NITROALKANE) R

Very Short Answer Questions [2 marks]
1.

.°"

S ——

[2076 Set B Q.No. 13] [2076 Set C Q.No. 13] Why is nitro oy |
called an ambident group? i
{2075 GIE Q.No. 14] Give a reaction to prepare nitroalkas

from haloalkane and name the test used for the detectiond|

nitro compound. [
[2075 _Set A Q.No. 14] How is chloropicrin obtained fi

nitromethane? Give an important use of chloropierin. ~ [1+]]

(2072 Supp. Q.No. 14 Mention any two important uses ¢
nitroalkane. i
[2072 Set C_Q.No. 14(i)] How are the following conversi
carried out: Nitroethane into N-gthylhydroxylamine.
2071 Set C Q.No. 14 How does nitroalkane react with:
i.  ZnINH.CI i, SnHCl

{?l

14.2 AROMATIC NITROCOMPOUNDS j

Very Short Answer Questions [2 marks]

1.

2.

2076 GIE Set A Q.No. 13) What happens when nitrobenzet
is reduced with neutral medium? P

[2076 GIE Set B Q.No. 14 What happens when nitrobenlene] :

is reduced in acidic medium? [M

2075 Set B Q.No. 14 Starting from nitrobenzene how W°U|v
you obtain picric acid? )

2074 Supp. Q.No. 14 How would you predict that nitr0 9“"’; :

in nitrobenzene is an eIectron-withdrawing group?

2074 Set A Q.No. 14 Why halogenation in nitrobenzen:
occurs at meta position? -t
{

12074 Set B Q.No. 14 [2073 Supp QNo. 14 [m‘ﬁ@

i}

i |

Why does nitrobenzene undergo electrophillic substituttor\j
meta position? I"

£
|4

&

Nitrobe!
i

15, [058 ¢

directin

reduce

nitrobe
produ
nitrob

19. 2057
condi
Nitrot

2. [@T_g
21. 2056

B,C
Long A,

2. 2073
in th

Bo7

labg
Nitrc
in t

®

The
pre

23,

V.



alions
W Wf.\al. happens when Nitrobenzene is
1 = ubjected 10 electrolytic reduction '
" jreated with Zn/NaOH 1)
qm/'sﬁa—"o. 14(i) How are the following conversion
s cam@d oul Nitrobenzene into azobenzene, 1]
Go725et D QANO. 14 Convert nitrobenzene into: - [141]
1 | p.aminopheni)l_- - it.  Hydrazobenzene
0 771 supp. QNo. 1 l?ﬁ?*l Set D_Q.No._ 14 Electrophilc
ize cubstitution reaction in nilrobenzene occurs at meta position
by, e reason. 2)
| 1. QOTOSY “a.No. 15 Convert nitrobenzene in
\ ®uy,  paminoazobenzene. 2
Cig is% 4 @_@ 2062 Q.No_ 8] 2057 Q.No. g
N0 17] Why is -NO2 group a meta directing towards
iy, gecrophilic aromatic substitution? i 2
| @.’s«a—t B Q.No. 14 [2069 Set A Q.No. 14) Why does
airobenzene undergo  electrophilic - substitution at meta
position”? ' 2)
———_ 1¢. [2069 Set B Q.No. 15] What products would you expect when
Nitrobenzene is treated with: [1+1]
'MPOUN: i Zn/NaOH ii. Electrolytic reduction
5. Account for the fact that -NO is a meta
—— directing group towards electrophilic aromatic substitution. 2]
short Answer Questions [5 marks]
Y is nifgn. 16 R071 Set C Q.No. 32} How is pure nitrobenzene prepared in
" thelaboratory? Perform the following conversions:
. a nitrobenzene to p-hydroxyazobenzene ;
are niligsa P .
" b. Benzoic acid to p-aminoazobenzene [6+2.5+2.9]
e 087 7. Bo70 Set D @.No. 29 What happens when nitrobenzene is
_ " reduced in acidic, neutral, alkaline and electrolytic conditions.[9]
obtained = 18, Write the reasonaling structures, of
iern. | nitrobenzene and explain why does it give meta substituted
ytant 6. product  during electrophilic ~ substitution” How s
* nilobenzene converted to p-hydroxyazobenzene? . 12
o 19. Q057 QNo. 23] Write the chemical equation  with
g conditions for the following reaction: _
ine. Nitrobenzene is reduced in neutral medium. - 2.9]
il . How is nitrobenzene prepared in laboralory7(3)

* 1. 056 Q.No, 25| Write the structures of organic compound A,

g
—~ ,

.Bf;'
nmobeﬂ‘;

eﬂle”‘

]

qitrob

B,Cand D in the following sequence of reactions. /Pd 5)
HNO; |, SnHCI, o CHCIWKOH :250 5
H2S04 Heat “Heat aS0«
Long Answer Questions [10 marks] 5
e

2. R077 Set W Q.No. 11b] How is pure nitro benzene pfep?f 9

in the laboratory? .
o. 30] Describe

3. hore 5 [f”‘"?ﬁ::]
et B Q.No. 30| [2076 Set c Q.
Q.No and dry

laboratory method of preparation of pure
nitrobenzene. Identify the major products ® ® 0and0

Inthe following reaction sequence:
PCls Hs alc.KCN ©

B M
A Pd/BaSO4
The compound © can be obtain
Presence of CeQa/H*.

ed by heating toluené in
[6+1+1+1+1]

24,

25,

26.

27.

28.

29.

30.

31.

32.

33.
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2074 Supp. @.No, 30) How Is pure nitrobenzena propared in
|h(-: laboratory? Identify (A), (B), (C) and (D) In the following
reaction sequence. [6+4]

Sodium benzoate — 2o <20, (A) _CHsCI/ AICly (B)
/\ .

CnOy/ll; o Acelic anhydride

o Sodium acetale
2074 Sot A Q.No. 30) How Is pure nitrobenzene prepared in

the laboratory? Identify (A), (B) and (C) in the reaction
sequence,

(0)

Sn/HCI NaNO; + HCl Aniline
+(A) >(B) et ()

A 0°C
2072 Supp. Q.No. 304 [2071 Supp. Q.No. 30a] Give a
chemical reaction for the preparation of nitrobenzene from
benzene. Starting from nitrobenzene how will you prepare:(1+4)
i. azobenzene ii. oxyazobenzene
jii. “hydrazobenzene iv. TNT ;
R072 Set C Q.No. 31 How is dry-and pure nitrobenzene
prepared in the laboralory? Identify A, B, C and D in the
following reaction sequence: '

Nitrobenzene

Zn . CHiCl . CeOzH"
(A)T(B)TIEE’(C) ~—— (D)
Compound D when react with zinc amalgam in presence of
acid to give toluene. ' (6+4]

[2071 Set D Q.No. 30 How is pure nitrobenzene prepared in
the laboratory? Perform the following conversions.
a. nitrobenzene to p-hydroxyazobenzene.

b. Benzoic acid to p-aminoazobenzene |5 +2.5+2.5
2070 Set D Q.No. 30 a How is nitrobenzene prepared in the
laboratory in pure and dry state? 5]
[2069 Set B Q.No. 31|
a. How is nitrobenzene prepared in the laboratory?
b. Convert the following: '

i.  Aniline’into azodye

ii. Benzaldehyde into cinnamic acid. [6+2+2]
2069 Supp. Set B Q.No. 31a] Skelch a well-labelled diagram
for the preparation of nitrobenzene in the laboratory. (5]
How is pure nitrobenzene prepared in the
laboratory? - [6+4=10]

NO:
swH  NaNOzHCI H:O CHCI/KOH (alc)
—_— B> ¢ ——» D
A ' A A
What happens when C is treated with aqueous bromine”
" (a) How is. dry and pure nitrobenzene prepared in

laboratory? _ , (6]
(b) Identify compounds A, B, C and D in the followings and

write the reactions involved: 4)

@ con. HNOs SHCI . CHClalc. KOH .c _LiAH
con, H2SO« . A A A

e e s e RS NIl BT .H.
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' i cture of i : e
42. [2071 Set D Q.No. 1 Write the stru isomeric i 7 5 0

34 [2065 G No. 29 ne and their IUPAC name. :
2063 9 1o, , . of propanamine an "N W e off
B o = j y and pure nirobenzene prepared ‘Gn] 13. [z070 Set ¢ Q.No. 1§ Convert methanamine into ethanarg-”\ ’ prtfa is HOreq
laboratory” [ No. 15 Why is amine more bay; My HoY rﬂixtu
b Consider the following reaction: (4] 14. (2062 Set A Q.No. asig lha‘( me,r ” ¢
NO ammonia? i ‘ [;\ 1016 5 o
[ ' No. 14 Why are aliphatic amines more , “f g Earys
A el M . o 15. [2069 Set B Q Ore o | 4% M3
[CB ‘WFLI A NaNC(;;HCI » o 2008, o than aniline’? ’ . asl.} ' &row szcrjﬂ?
‘ : ; 16. [2065 Q.No. § There are three possible isomeric amjpy,, ath
Aontil nNo S S ; B i [ 10
Ii_,rjl.y' compounds A, B and C and write the reaction ST One of them is propanamine. Wrie ofhe X f°69 50 :
mnvolveo 4 in Jaboratary A isomers and give their IUPAC name. Ejl mn epa(atlon
15 12050 O.No. 28] How is nitrobenzene prepared in 1abor ; i i T 5 N
L______H H gy 8 p 'tp converted fo p- 17. [2063 Q.No. 8 Write the possible isomeric amines of Cay 556 q.
::LJ'L an Luv s ?ate. ow is i 5] and give their IUPAC names. y % eparatlom
hydroxyazobenzene ~ . I
2055 Q.No. 14 CH3— CH2— NHzinto No
36 058 Q.No. 2§ Describe the preparation of pure and dry 18 mHCZO_n’:?_E 3 % 064 ")be 2
~irabanzene in laboratory. How is it converted to (i) phenol o7 e : mi* pesc! U

2d (1) hydrazobenzene?
37. ;053 O.No. 26| Describe the laboratory method for the
preparation of Nitrobenzene. How is it purified?

[5] 19 Which of the following has most basl feir M r

character? Explain. . ;
a NHs b (CHs)2 NH - ganami”

2=
Y

a
o (=]
Q

o\
;O\
ol\=\
=1 ¢
h“}ﬂ ~

What happens when Nitrobenzene is subjected to reduction c. CHsNHz2 - d. CeHsNH: | wtes 9
in 20. [2052 Q:No. 10(a]] Write IUPAC name:

a. Acidic medium b. Neutral medium ) CHs — CHz — CH(CH3) CH{NHz) - CHs i @ =
Short Ariswer Questions[s marks] T
UNIT 75 AMINO COMPOUNDS (AMINES AND | ShertAnswerQues vt Ser € G 3 Wit o Gt C O
ANILINE) G e s 2072 Supp. Q.No. 29| [2071 Se ELG. € down 3 Separalic

> o, SR chemical reaction 1o distinguish - ethanamine frop _
15.1 ALIPHATIC AMINES L AT LR N-methylmethanamine. How is ethanamine prepared from ‘ 15.2 AR
Very Short Answer Questions [2marks] i, propanamide i. ethanenitrile | Very Short
1. [077 Set v Q.No. 4 Give a chemical test to distinguish Covert ethanamine into methgmune. U*M*?l 1 [1;076 S
elhanamine from N-methylmethanamine. [ 22 [2071 Supp. Q.No. 28] How will you prepare ethanaminefrom | - following
. [[376 GIE Set A GNo.14 How does ethanamine reacts with:[1+1] 1 ‘propanamide - ii. ethanenitrile _ i De
i chloroform in presence of alc. KOH? What happens when elthanamine is treateq vmh i Col
i, NaNOzHcl at low temperature? NaNOg fHCI at low temperature? Convert methanamine i . T

' & : Wiite the | , , ¢ ethanamine. [#+ -

/ 3 [076 GIE Set B QNo. 15 Write the isomeric amines O 53 G577 Set D Q.No. 29 | Mention an example of each d i Tre
C.H:N and give the chemical test to distinguish them.  [1+1] Pri S d : : i. He
o7E GG T Wite down two isomer _ ; mary, Secondary and Tertiary amine. How are they

| 4. o7 -No. Nrile down two isomeric amines an separated from their mixture by Hoffmann's method? [t} | % 20728
| their names fro;n CoHiN. What chemical test is used 10 24. 2070 Set D Q.No. 30 ] What are amines? How wouldyou | reactio

distinguish them [1+1] separate 1°, 2° and 3° amines from their mixture by |
5. [2075 Set A Q.No. 15 [2073 Supp Q.No. 1§ [2073 Set C Q.No. 1 Hofimann's method? : (14 kB

i {;=-——‘Pg=_—jlﬁ==—————% ; \ A

,Em Set D Q.No. 1§ [2072 Set E Q.No. 14| 2070 Supp. QNo. 14| ~ 25. 2065 Q.No. 29 g Mention any three suitable methods o "
Give a chemical test to distinguish ethanamine from ‘N- preparation of Primary amine. How would you comet | A
methyimethanarmine. . . . : 2] methenamine into ethanamine? o | 4 BTz
6. [2075 Sel B QNo. 15if Write an example of Carbylamine ~ 26. What are amines? How are they classified L a
'reacnon 1] How do different classes of amines react with dieflf i N
7. [2074 Supp. Q.No. 15| [2074 Set A Q.No. 15 Write down the oxalate”? g > Rom2
structure of a primary amine and a secondary amine from et How would you separate 1°, 2° and ¥ and ¢
CsHsN and give their IUPAC name. [1+1] amines from their mixture by Hoffmann's method? i * Rory
react

8. [2074 set B Q.No. 15) Write down the structure of a 28 [2056 Q.No. 26 1] Convert Ethylamine to methylamine &
secondary amine ard a tertiary amine from CsHoN and give ~ 29. Discuss any one method that can be used

3]

ihsiednd ame. , - -] separation of primary, secondary and tertiary amines. U s pr::

9. (2072 Supp. Q.No. 15 Write a chemical test to distinguish Long Answer Questions [10 marks] h :
aliphatic amine from aromatic amine. 2 i i ‘ e

10. 2071 Supp. Q.No. 15]'Why is methanamine more basic thgra ® EO? et ¥ Qo 11 H(-)W il Sy ab te7rlla[W1 " s

aniine? ) 7 Lm nes separated from their mixture by Hoffmann's method’ tlel . folic

w7is i Gi 31. [2076 GIE Set A Q.No. 318 Use Hoffmann's method for © R08

1. [2071 Set C Q.No. 154 [2064 Q.No. 6(ii)f Give an example of separation of 1°. 2° and 3° amines from their mixture. it

Hoffmann's bromamide reaction (1]

{




Vi,

N Write down a structutal formyla of

fno,e %, § _,,ma-'y' secondary and tertiary amine of each from G, H, N
b’ P s Hoffmann's method applied to separate them from

fhines iheil mixture? | "
" Wrﬂe down a structural formula of
O, amar, se°0n2 and lerliary amines of each from CyHyN,
W, How would you apply Hoffmann's method to separate them
e W, fomthel mixture? o
aMip ‘,. 69 Supp. S:t :3 ?‘N°.' 32_a] Explain the method of
i, % Soaraton of 1°,2°, 3° amines from their mixture, (5
' g a No. 23 B Describe the- chemical method of
" qeporation of 1°, 2° and 37 amines from their mixture.  (5)

Wit e

1 What are amines? How are they classified?
\ag My, Descibed suitable method for the separation of amines from

their mixtures. (14145
y7, B064_Q.No. 28(i How could you convert methanamine to
ethanamine and vice versa? (15415

‘rite short notes on [5 Marks]

.

Naming

>pared fiy

331 [2074 Su

. Q.No. 33(iv) [2074 Set A Q.No. 33d [2074 Set B

_}fc Q.No. 33| [2069 Set A Q.No. 33 d] [2069 Set B Q.No. 33
Separation of 1°, 2° and 3° amines by Hoffman's method. (5]

R075 GIE Q.No. 33 [2075 Set A Q.No. 331} [2075 Set B Q.No]

5.2 AROMATIC AMINE (ANILINE)

44 Very Short Answer Questions [2 matks]

anaminefm:

freafed
\anamier:
| [1+1+‘r{
 of e
ware
10d? i
W would l
mjxtu(€1f‘

melhod5 f

4
ou &
f i3

/ .
ell
h d‘ (‘

pith ™ ¢
3(.
20 aﬂd[n:

2

«

1. 076 Set B Q.No. 14 Write an example of each of the

following reactions:

i. Decarboxylation

i. Coupling reaction (1+1]
2076 Set C Q.No. 14] What happens when aniline is

i Treated with benzene diazonium chloride.

i Heated with chloroform in presence of alc. KOH.  [1 +1]
R072 Set C Q.No. 15) Give the major products of the following
reactions; [1+1]

. Benzamide + Br2 —E&%&H—’

" . , . warm
ii. Aniline + Benzenediazonium chloride _—

How does aniline react with:
. aqueous bromine 141]
I NaNO»+ HCI at low temperature [

072 Set E Q.No. 15(ii)] [2069 Supp. Set B Q.No. 15 i]] Define

and give an example of coupling reaction. 1
B971 Set ¢ QNo. 15 B Give an example of Carbylamine

reaction [1]
_o Set D Q.No. 15| How are sulphanilic and acetan|I|d1e
Prepared from aniline? f £1h+o;
Write an examples of €a o
thefotlowings: Diazotization reaction. o e
085 Q.No, 7i] Mention one example of eac !

following: Diazotization reaction

hen: Aniline is shaken well

* B083 Q.No. 6(j} What happens W 2

With ag. By,

Chemistry 23
1.

6 Why Is -~ NH; group of anlline protected belfore
nitratlon”? 2]

Sho(_t’ér}’yyyr Questions (5 marks]

12. 12062 Q.No. 23(c)] What happens when: Aniline Is cotpled
with benzene diazonlum chlorlde? (5]

13. [2087 Q.No. 23(a) Wilte the chemical equation with

conditions for the following reaction: Aniline is diazotized. (5]
Long Answer Questions [10 marks]

14.. [2076 GIE Sot A Q.No. 30] Describe laboratory: methcd of
preparation of pure aniline. Identify the major products ®,

®, © and ® In the following reaction sequences. [6+1+1+1+1]

SOCl, H2 ZnH
® ® Fd?B'a?Sm) © Conc}gCT) ©
The compound ® can be oblained by heating benzene and
chloromethane in presence of Alcls.
15. 2076 GIE Set B Q.No. 32|
a. How is pure and dry aniline is prepared in the laboratory?
Explain with well-labelled diagram.

b. Identify the compound ®, ®, © and @ in the following

sequence of reaction: -
. Bra/KOH NaNO2/HCI Aniline
® A 0°C ° © OH ©

The compound © gives phenol on warming with water. (6+4]

16. [2075 GIE Q.No. 31 How is dry and pure aniline prepared in -
laboratory? Identify ®, ®, © and ©® in the following

reaction sequence. : (6+4]
Aniling N2NOzHCL o HO | o) Zn o CHiOI
Cotd A A AACH

17. [2075 Set A Q.No. 31] How is dry and pure aniline prepared in
laboratory? Identify ®, ® and © in the following reaction

sequence.
Cl _
Aniline haNOzH ® AL ® il ©
Cold A
What product would you expect when @ is treated with
phenol in alkaline condition? (6+3+1)

18. [2075 Set B Q.No. 31] 2072 Set D Q.No. 31] How is pure and
dry aniline prepared in the laboratory? Identify A, B, C, D in
the following reaction sequences :

Zn CHaCl CeQ2/H*

——sB—C—D

A AICI3
Compound-D when react with zinc amalgam in presence of
acid to give toluene. o (6+4)

19, [2074 Set B Q.No. 30] How Is pure aniline prepared in the
|laboratory?  Identify (A), (B), (C), and (D) in the following

reaction sequences. [6+4]
NaOH/CaO  CHaCliA 3 CoO/H" é Acelic anhydride "

AlCla o Sedipm acelatp

Sodium benzoate

<
B =Y T B -: | |
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20. [2073 Supp Q.No. 30) How is pure and dry aniline prepared in
the laboratory? Identify the major products @, ® 0 and ©®

in the following reaction sequence. ‘ (6+4]
A NaNO: + HCI B CuCl C ClhCCHO D

0°C HCI H*
The compound © undergoes reduction with LiAIHa to give
benzene.

21. [2073 Set C_Q.No. 30] How is pure aniline prepared in the
laboratory? Identify the major products A B, Cand D inthe

following reaction sequence. [6+4]
AqNaOH +Bra - NaNO +HCl CuCl
- 0°C o HCl

The compound D if heated with chioral in presence of acid

gives DDT.
22. 2073 Set D Q.No. 30] How is pure and dry

the Iaboratory? Identify the major products @, ®, ©-and

® in the following reaction sequences. [6+4]
CuCl CHsBr/Na CeOa/H*
—~®-——0 -0
HCI dry ether/A A .
The compound D undergoes Clemmensen's reduction to
give Toluene.

23. 072 Set E_Q.No. 30| How is aniline prepared in .the

laboratory in pure and dry state? How does aniline react
with. [7+3]
i. Chloroform.

i. benzene diazonium chloride

jil. aq. Br2 -

24. [2070 Supp. Q.No. 30 a Sketch a well-labelled diagram for
the preparation of pure aniline in laboratory. Write ‘the
principle and process involved in it. 7

25. 2070 Supp. Q.No. 30 b] Explain why,

i.  Amino group of aniline is ortho or para directing.
i. Amino group of aniline is protected before nitration.
ii. Aniline is a weaker base than aliphatic amine.

B3]

26. [2070 Set C Q.No. 30 a| How is pure aniline prepared in the

laboratory? %]
27. [2069 Set A Q.No. 31 ,

a. How is pure aniline prepared in the laboratory?- [6]

b. Convert aniline into: [2+2]

i. azodye " ii. N-methylaniline -
28, How is pure aniline prepared in the
laboratory? Starting from aniline, how would you obtain:
i.  Ortho nitroaniline
i. N-methylaniline [6+2+2)
29. Describe the preparation of pure and dry
aniline in the laboratory. Give its action upon: ,
i. aq.Brz - -y

i, methyl iodide 5]

aniline prepared in

, L ) s¢
3. How s aniine prepared in 1he by | zfﬁjgen b2
i nl upE:
, I 72K
What happens when (a) benzamide, @—C - Ny, | 1 :gamp‘eo
allowed to react with bromine in presence of KOH Sm“*(yi\. 77k su =
(b) aniline is warmed with Chlor{)forrn and ethanm a4 2t5 5! hy
potassium * hydroxide? Why s aniline less bagi; tﬁh& W
methylamine? ‘ ‘ Uaij s g o an ext
3. How is aniline prepared in laboratoryy ' Gl L
" 5 action upon () CHClz/alc KOH (b) NaNG2HCl ungg, | o ¥
cold condition and (c) aq. Brz ’ ol prote! -
32. Starting from aniline how would yoy Obtai:' o @
i, o-nitro aniline and |2 Lonose !
i.. picric acid? ‘ - ol s
33, How is aniline'prepared in the Iaboratol.}] g the factors
" How would you convert aniline into: , \@
a. Phenol " b. Phenylisocyanide B
c. Sulphanilic acid d. p-benzoquinone . e .
e. ' Benzene diazonium chioride il » 073 S
. B siructure
"UNIT 16: MOLECULES OF LIFE j ., P35
T jor
Very Short Answer Questions [2marks] ey formatl
: ion of pept 2. l@
1. [2077 set P Q.No. 1] lllustrate the formation of peptide boy | a
" with an example. , ut .examp
2. [2077 Set W Q.No. 6 Distinguish between essential and noy |  26. @}E
essential amino acid. . i an exan
3. [2076 GIE Set A Q.No. 16] Name the constituents presentin| 57, [2072_S
nucleic acid. : , l molecu!
4. [2076 GIE Set A Q.No. 17] What is meant by (i) sugar andfj| 2s. 20728
non sugar? (14 i Co
5. [2076 GIE Set B_Q.No. 16| Distinguish between reducin| g 072_
sugar and non-reducing sugar with an example of each. [+ ' disacc
6. [2076 GIE Set B Q.No. 17] What happens when: ME 30 BoT2
i, fatgets hydrolyzed e
Ny 2" e
ii. ~ protein gets heated? ” l%
7. [2076 Set B Q.No. 16] 2075 GIE Q.No. 18] How does ONA ' i Z:
differ from RNA in respect of sugar and base units present | :
it? ‘ [+ 2. @
8. [2076 Set B Q.No. 17] Define sugar and non-sugar giving % exam
example of each. A o7z
e
9. [2076 Set C Q.No. 16] What are lipids? Name the produtt | 2):)am
formed when simple lipids undergo hydrolysis. i+l ' 5:2
10. [2“076 Set C Q.No. 17] What is meant by (i) invert sugd' ot %. Bp 0
(ii) non-réducing sugar? 1 acy
: n
11. [2075 GIE QNo. 19| [2071 Set D QNo. 1§ (2070 Set paref| E
Distinguish between sugar and non-sugar with an examplei‘,‘ . :
each. , : [t - o7
12. [2075 Set A Q.No. 18| Name the chemical components W“"ﬁ, follc
constltu_te nucleotides. Give a biological function i L
nucleotides. ' i+ " .
13. [2075 §et A Q.No. 19| Distinguish between reducing and qoﬂi v ' ;?‘7
reducing sugar with an example of each. *1'1 3 s ‘
14. [2075 Set B Q.No. 16} Define the terms [} a:‘
I Invert sugar ii.  reducing sugar ‘




1
In ”)g\.

0%
h@\l{; 4 qrogen bases P , [1+1)
8y 774 Supp. Q:NO- 18] Define non-reducing sugar ang give an
rm a:vvf‘ 16. (,xﬁ',’nple of il. [1'_1]
less I \ . g4 Supp. a.No. 17] What are fals? What happens when
t 1 s gel hyd[o‘yzed? g [1 0-11
) |ab® W@ How is sugar differed from non-sugar?
NOZ/H'C% " Ge an example of each. [1+1]
a 4 @@ What are protein? What happens when
, .
WOUIU - psolem 991 heated? . [1 +1]
o [ASeLB Q.No. 16 Write down the structural formula of
monosacharides obtained by the hydrolysis of sucrose. [2)
N the Iy, 31 pOTASet B @.No. 17] Define denaturation of protein. Mention
- " pefactors which are responsible for denaturation, [1+1)
i . .
. I Name the nitrogen bases present in
nucleic acid. . 2]
. 073 Supp Q.No. 19 What are monosaccharides? Give a
T stucture formula of it 4 ‘ [1+1]
~~ 1 (073 Set € Q-No. 18] [2073 Set D Q.No. 18] lllustrate the
formation of peptide bond with an example. 2]
of Peply 25. 2073 Set C Q.No. 19] What are reducing sugars? Write an
_ example of it. [1+1]
Sential any 6. 2073 Set D Q.No. 19] What are non-reducing sugars? Write
. anexample of it. [1+1]
enls e g7, po72_Supp. Q.No. 16]. What are carbohydrates? Write
- molecular formula of a disaccharides. [1+1]
i) sugaat} 25, po72 Supp. QNo. 17] Define the terms: [1+1)
It . - .
S Co-enzyme ii. Protein
ween 1% 5 po72 Set C_Q.No. 16] [070_Set C_Q.No. 17] What are
2 0f 930“55 disaccharides? What happens when they get hydrolysed?[1+1]
I %. o7z Set ¢ Q.No. 17] Write an example of simple lipid. What
happens when lipid gets hydrolysed? (1+1
3. Q072 Set D Q.No, 16| Define the terms: - ‘ [1+1]
ow Q088" i Zwitter ions ii. ~denaturation of protein -
mits_Pf&‘f 2. 072 Set D Q.No. 17] What is saponification? Give an
[ example of it, ,[1”] ‘
gar i . RU7Z Set £ QNo. 16) Define sugar and non-sugar with 32“
{ﬁ €xample of each. . [ .
fhe proa"; 34 What are essential and non-essentl?l
lg’, amino acids? Give examples in each case. [.1” ].
ert Suga{n'" . Distinguish between monosacchar;dzs]
/lﬂ'i and diasaccharides with an example of each. | ( )
199 ™ EliSupp ailo. 1 Why e amino 2005 amPHIC %
n examﬂ” g Write an example of each of th\:
g Cloving - e
Dnenﬁn # L reducing sugar ii. simple lipid
fuﬂcuopf . non-sugar jv. disaccharide ' .
dn(/ . Name a simple lipid. What hapﬁefﬂ
a1 When simple lipid gets hydrolysed.
nd & [t ple lipid gets hydroly - ite
{1"’ * 7T 5ot b ao,17) What is meant by pepide bon? \?1/211
an example of dipeptide. .

__—& aNo. 17 Whal are nitroge
- 5et 8 Q y gen bases?
Mg,;;sejm in DNA. g s

40,

41,

42,

43.

45,

46,

47,

48.

49.

50.

51.

52.
53.
. 54,
55.
56.
57.

58.
59.
60.

61.

62.

63.

64.

65.
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[2070 §lu§§. Q.No. 16] Write molecular formula of each of the
followings. 1)
L. Simple lipid il Dipeptide

[2070 Supp. @.No. 18] Name the products obtained by the
hydrolysis of cane sugar. What is meant by invert sugar? [1+1]

@M Set C Q.No. 16] Define essential and non-essenlial

amino-acid with an example of each. (1+1]

2070 Set D Q.No. 17] What is a peptide linkage? Give an
example of dipeptide. (1+1]

2089 Set A Q.No. 16] What happens when fat gets

hydrolysed. 2)
[2069 Set A Q.No. 17] What is denaturation of protein? Give
an example: (2)
2069 Set B Q.No. 18] What are lipids? Give one example of
it S 1)

[2069 Set B Q.No. 19] Mention one exampie of each of sugar
and non-sugar. ' (1+1]
[2069 Supp. Set B Q.No. 18] What happens when; (1+1]
i. fats gethydrolysed ii. Protein is heated

[2069 Supp. Set B Q.No. 19 What are disachharides? Write
an example of non-sugar. ' (1+1]
What is meant by simple protein? Give an
example of it. (1+1]
How would you obtain glucose from cane
sugar? 12]
Define following terms with correct example
of each. : (1+1]
i. Sugar ii. Non-sugar

What are the constituent of nucleic acid? (2]
What i different between essential and non-

essential amino acids? (2]
How do glucose and fructose differ in their
functional group? (2
Name any four nitrogen bases present in
nucleic acid. (2]
What are the essential conditions of
denaturation of Protein? 2]

Definelipid. 12
[2064 @.No. 9(ii)] Name the pyrimidine bases found in RNA. {2]

What happens when a disaccharide is

hydrolysed. : 2]
064 _Q.No. 10(i)] What happens when a protein is
denatured. 2)
What is meant by peptide bond? Write the
structure of dipeptide. 2
/ 2063 Q.No. 12| [2062 Q.No. 12 Point out any two differences
between RNA and DNA molecules. 2]
Define protein. What Is meanl by
denaturation of protein? Wi Y 2)
Explain how amino acids are combined to form
a protein molecule? 2]

B g0 —~1 11 1]
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3. 676 _GIE Set A Q.No.

o
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&6 Et’M QNo o Disinguish both chemically and physically

betlwoon l l 1 and a V(‘\]("ldhk’ ()" [2]

67 061 Q No_ 10] Whal is the role of hydrogen bonding in the
shucture of DNA? 2

i{j’}_@_gl{q‘_ 10 Deline Protein and Lipid, 2]

l{whg Q.No. 13 Write the open chain structure of glucose and
e (2]

L1
60
froctasg

o
ONON

T
T2

gose __\3\_@3 _\j Whal happens when a protein is denatured?(2]
088 Q No. 9 Wiile the names of two pyrimidine bases
present in RNA and DNA molecules. (2]
2058 Q.No. 10] [2087 Q.No. 9 What is a peptide bond? Write
an example of a dipeptide, (2]

74 Rosr Q. N(L_Q Whal happens when oll is hydrogenated? [2] -
7s. 2085 Q No. 19 What are enzymes and what are their role in
the L may? [2]
76 (2085 Q No. 20 Whal are two differences between DNA and
RNA. (2]
77. [2054 Q No. 18§ What are carbohydrates? Give two examples. [2)
78. [2083 Q.No. 8 What is soap? How is soap obtained from fat?[2]
79. 2053 Q.No. 9 Give the main functions of carbohydrates for

living beings. [2]
2052 Q.No. 13] Classify carbohydrates and give an example
for each (2]
2062 Q.No. 14 Give a chemlcal reaction for hydrolysis of
dipeptide. (2]
2052 Q.No. 15 Name four types of base residues present in

80.

81.

82

DNA. 2]

8. Esz Q.No_ 16 What is saponification? [2]

84. 2052 Q.No. 17 What happens when protein is (a) Heated (b)

Hydrolyqed (2]
UNIT 17: CHEMISTRY IN SERVICE_ TO
MANKIND : : ‘

Very Short Answer Questions [2 marks]

1. 2077 SetV Q:No. 7] Give structural formula and a major use
of an antipyretics drug. [1+1]

2. 2076 GIE Set A Q.No. 18] Mention an |mportant function of

each of the following: [2]
.. NPK fertilizer ii. fungicides ‘ '
ii. - Analgesics iv. broad spectrum antibiotics

19 Define condensation
polymerization. Write an example of such polymer. [1+1]

2076 GIE Set B Q.No. 18 What is an azodye? Write one
example with its structure. [1+1]

2076 GIE Set B Q.No. 19] Name any two synthetuc polymers
specilying the monomer of each. [1+1]
[2076 Set B Q.No. 18] Mention an important function of each
of the lollowing: [0.5x4=2)
. DDT ii.  Nitrogen fertilizer ‘

0. Broad spectrum antibiotics
iv. Tranquilizers

{2059 _QNo._ 9 Wiile the names and structures of
Charides produced by the hydrolysis of cane sugar.[2] 10-

7.

-

16.

16.

17.

18.

19.

20.
21,

22,

23,

24,

25.

2.

oLz
076 Set_B_Q.No. 19 What is_meant | - B ol 2 i
example of such pol tn, fig ¥ 9P
polymerization? Write an p gQymer. ol Pafao
[2076 Set C Q.No. 18] Mention an important functiq, 0, | i -
of the following: ) stﬁﬁ 4 i1 ot
i, DDT i, Nitrogen fertilizer | fo“ow -
fli. Tranquilizers - Broad spectrum a”t'blon i Hosﬂ
[2076 Set C Q.No. 19| Name the monomers of bakeh 9 i:ii- Peu
state the polymerization process of it. | 72 5
2075 GIE -Q.No. 16| Name the monomers Whh 'w"owmg
polymerization yields polyamide. What type of polymenz% ' antnt
is this? “*‘q 1.072 =
. [2075 GIE Q.No. 17] Mention an examplg gf each of: 5, | onOmE
i.  Antipyretic ii. Pesticides gaK
iii. Analgesics iv. Phosphatlcfemllzer 725
[2075 Set A Q.No. 1§ Name the monomers which | e follo
polymerization yields bakelite. What type of p°|ymenzau0n L anl
il . i . e
. [2075 set A Q.No. 17] Give an irpportant use of each of ,‘-1 775
—— i
- Weadicids i Antbictis g
iii. Analgesics iv. Nitrogen fertilizer E .
. [2075 Set B Q.No. 18 Distinguish between homopolymer | 2. 072
co-polymer with an example of each. [t eachC_
[2075 Set B Q.No. 19| What are antipyretic drugs7 Gvelgp 1 2
name and structure of an antipyretic drug. (1 | il P
[2074 Supp. Q.No. 18 Name with the structures p 33, Eﬁ
monomers of _ . [ :‘; Ment
i. Bakelite i. PV |
(2074 Supp. Q.No. 19| [2074 Set B Q.No. 19 Mention & ‘34' %
important use of each of the following. [0.5x4=] - pote
i, Antipyretic drug i. BHC 35, o7
iil. Herbicides iv. NPK fertilizers | belw
074 Set A Q.No. 18 Write an example of eachdf X"
condensation polymer and an addition polymer. What a ;35' fo7:
their monomers? [ exar
2074 Set A Q.No. 19) Mention an important use of eachdf 3. @
the following 0544 Co-y
I Analgesic drug ii. Herbicides % o7
iil. BHC iv. Nitrogen fertilizer L. €xa
[2074 Set B Q.No. 18] Name a condensation polymer and@f =
addition polymer. What are the structures of Mf 2
monomers? : il . o
[2073 Supp Q.No. 1g] Distinguish between addition po™ |

a,
and condensation polymer with an example of each. [+l _ g @
2073 Supp Q.No. 17] What is meant by synthenc dye? Wi ;
a structure of it. [+l 4

]
[2073 Set C Q.No. 16] Distinguish between synthetic POIY{W r 4

and natural polymer with an example of each. ox
2073 Set C Q.No. 17] What is meant by antipyretic dmg 9, B
Write a structure of it. [ i ‘ ar
2073 Set D Q.No. 19) Distinguish between homopOIYmefa “ R
co-polymer with an example of each. 1 €,
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wliﬁ‘ﬂw Write down the structure of

aspi in ‘
paracetamole and mention their one

[141]

use of pach

4072 Supp. Q.No. 18] Give suitable example of vach of the
;gimwm.‘)- ' [21
Homopolymet . Co-polymer
pesticides Iv. Synthetic dye

op. Q.No. 19 Give structural formyl

072 S
Jollowing:

~ anibiotic dilfL il antipyretic drug
bo72 Set C Q.No. 18] Write down the molecylar formula of
monomers of it U]
. Bakelite i Nylon-6,6
@m Mention an important use of gach of

a of each of the
2]

(he followings: [0.5%4)
| Antiseptics il.  Antibiotics
ii. Germicides iv. Herbicides ’

. 072 Set D Q.No. 18] Write down the molecular formula of

monomers of:

. (1+1]
i, Bakelite il.

Nylon - 6,6

. 072 Set D Q.No. 19] Wrile down the structural formula of
each of the following: [0.5%4]
i. azo-dye ii.  analgesic drug
iii. pesticides iii. nitrogen fertilizer

. 072 Set E Q.No. 18] What type of polymer is bakelite?

Mention its monomers. [1+1]

34, 2072 Set E Q.No. 19] Name ény two fertilizers which supply

3.

4

- RO71Set D Q.No. 18] Write the monomers of:

* 270 Supp. Q.No. 18] Mention a suitable example of each:

B0 Sei b aNo 78 What are chemical fertilizers? GV

potassium and nitrogen to the plants.. [1+1]
071 Supp. Q.No. 18] [2070 Supp. Q.No. 17] Distinguish
between addition and condensation polymers with an
example of each. (1+1]

. 971 Supp. Q.No. 18] What is meant by analgesics? Write an

example of it. [1+1]

. Ro71’Set C @.No. 18] What is meant by Co-polymer? Name a

CO'DOIymer and monomers associated with it. [1+1]

- Ro717Set ¢ QNo. 19] Define antiseptics giving a suitable
example. [1+1]
[1+1]

2. Nylon - 6,6 b. Bakelite

- R71Set D aNo. 19 Mention suitable use of each of: [1+1]

3. antipyretics b. pesticides

[4 x0.5)

. antibiotics i, phosphatic fertilizer
. herbicides iv. insecticides |
R070 St C Q.No. 18] What are insecticides? Give an
example, ‘ [1+1])

* RO70Set ¢ G.No. 78] Name any one condensation p0|{1m:;
+

and adifj heir monomers?
ition polymer. What are t e two

Examples. [1+1]

a6, |;

46,

q7,

48,

49,

50.

51.

52.

53.

54,

§5.

56.

57.

58.

59,

60.

61.

62.

63.

64.

65.

66.
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No. 18] Write a method of prepatalion of each
of the following polymers:

. Bakelite i PVC (1 4.1]‘
2069 Sot A Q.No. 18] Name the monomers of (i) bokelite
(Il) Nylon-6,6 (1+1]

[2089 Sot A Q:No. 18] Give the name of any two in. eclicides
with thel chemical formulae. [2)
[2069_Sot B Q.No. 18 Whal are the starting materiaic for
preparing the followings:
L. polyvinyl chioride ii. Bakelite (141)
2089 Sot B Q.No. 17] Dislinguish between antipyretics and
analgesics with an example of each. A (1+1]
[2069 Supp. Set B Q.No. 16 Name of the monomers of
baketile and what type of polymer is bakalite. [1+1]
[2069 Supp. Set B Q.No. 17] Write an example of each of the
followings. ‘ [0.5x4]
I Synthetic dye ii. insecticides
iii. phosphatic fertilizer iv. antipyretic drug
2068 Q.No. 10] Give' the names of one natural and one
synthetic polymer. What are the monomers present in them?
. - {1+1]
What are antibiotics? Give an example of
broad spectrum antibiotic. [1+1]
Name the monomer which on polymerizatiori
can give benzene. What type of polymerization is this? [1+1]
Distinguish between antibiotic and antiseptics

with one example of each. [1+1]

2066 Q. No. 9] Mention one examples of each of the

followings: (2
i.  Mixed Fertilizer ii. ~Analgesic Drug
jii. Antiseptic iv. Azo-dye

Classify polymers on the basis of monomer
unit. , ' 2
What is meant by condensation polymer?
Write an example of it. : (2]
Give an example of each of the following. 2]
i.  Antipyretic drug ii. ~Phosphorus fertilizer

iiil. Disaccharide iv. Insecticide

Name any two synthetic polymers specifying

the monomers of each. (2]

Write any two examples of azo-dyes with

their formulae. 2!
What are natural and synthetic-dyes? Give one
example of each. 4 . 2
Write an example of each of the following
with their formula. L

i. A synthetic fertilizer ii. Aninseclicide (2]
062 Q.No. 9 [2061 Q.No. 11 [2060 Q.No. 9 What arm
insecticides? Write any two example of insecticides. "+ iz,
What is an antipyretic "drug? Write an
example with its structure. (2]

2061 Q.No. 12 What is meant by a synthetic fertiizer? Wrile

the formula of any two synthetic fertilizers. (2)
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. er becomes green when
67. [2060 Q No. 11] Specify the monomers of Bakelite and Nylon-  15. 2062 Q.No. 28 (d) Copp 9 eXDO ] 06‘,, Ho!

y g ' 12 AThIEL blue colored precipitate 'A' o 1 i" Pyﬂ 0|st
o8 m b S Saions ech ST RgRR =1 SNE é\ati:tc sgsa in the solution of cup(r)lct:ml d; ﬂ f;onG-h
auipyrehc droge. _ i isconvered 0.2 black preciiale B on heating g3t | g0t
69. [2059 Q.No. 12 What is an azo dye? Give one example with is co eyl e aN
stou ture (2) " a::gB;m Write a compound of Cu (Il whi | %gi 06;67 Di
5. Q. , . ite i . [2059_Q.No. 16 - ) te
70. {2{:_‘7_‘_‘ Ti:@ Give an example of azodye and write ;1281 insoluble in water but soluble in dilute acig th | %Lmica'N
71. [2085 QNG 13 Define polymerization and write an example. (2] effervescence. X when N pas ol 2 obe
72. 2057 Q.No. 11] Give the name and structure of an antipyre{t;(i 18. m:::o—é"‘_gﬂ What happens 31S passed oyg i | Descaf:ﬂm
drug 1]
73. |2os* GNo. 1 Name the monomers of Bakelite and Nylon-6,  19. [2057 Q.No. 1 Name two important ores of copper . B 3que‘
2) formulae. / of, o2
74. [zos& Q.No. 10] Give two characteristics ofaDye. - [2]  20. [2056 Q.No. 18 Group B] Give any one me;thod Of converg,, @ 5u|ph|der
75. [2085 O No. 18 Name any two synthetic polymers. 2] of cupric sulphate into cuprous oxide with Chermca o [ Q.
76. [2054 0.No. 19 What is the difference between an antiseptic equations. ; i 4 conceﬂlff
and an antipyretic drug? ' (2] 21. [2954QNo._27(b) Ammonium hydroxide is added 1 | gectroly
77. 2053 Q.No. 10] What is an azo dye? 2] solution of copper sulphate. il goss 2
22. [2051 Q.No. 7(c)] A copper coin is dropped into concenraly |~ ppemist
UNIT 18: HEAVY METALS nitric acid in a test tube. ] e
18.1. COPPER | 23 2053 Q.No. 2 Group A] When copper wire is put inig | volvec
Very Short Answer Questions . solution of silver nitrate beautify crystals are deposited oy, yrite Sho'
1. [2074 Supp. Q.No. 20| [2074 Set A Q.No. 20 Give the surface of the'copper. What are these crystals chemicaly 39 2077 SE
balanced chemical reaction for the preparation of black oxide Write the reaction involved. _ . [ No. 3
from blue vitriol. How is black oxide converted into red  24. [2053 Q.No.7(c)] Copper turning is treated with conc. HNOyj . 2076 G
oxide? [1+1]  25. 2053 Q.No. 18 Group A 2053 Q.No. 18 Group A] What s I aNo.
2. [2074 Set B Q.No. 20] Give the balanced chemical reaction for effect of heat on copper sulphate penta-hydrate? [ ST
"~ the preparation of copper sulphate from copper. .What Short Answer Questions @
happens when blue vitriol is heated at 100°C? . 1] 26. p077 Setw a.No. 8] How is blister copper extracted fromis | Extract
3. [2073 Supp Q.No. 20] What happens when copper sulphate pyrite ore? i |« Ro71S
solution is treated with ammonia solution? (2 27. Ro76 Set B QNo. 26] [2076 Set C_Q.No. 33i 2074 Set§ | rmmm
4. [2073 Set C Q.No. 20| Starting from copper how would you Q.No. 26] [2072 Supp. Q.No. 26} [2072 Set C Q.No. 26 b k
obtain blue vitriol? - - [2] Set D Q.No. 26] 2072 Set E Q.No. 29| [2070 Supp. Q.No. 2 er Sh
; 5. [2073 Set D Q.ivo. 20] Write the action of hearon blue vitriol.[2] 2069 Supp. Set B Q.No. 29 How is blister copper extraclel 0!
{ 2072 Supp. Q.No. 21] Write down the molecular formula of:[2) from copper pyrites? [ g .2°77 §
/ . Copperpyite . ii. Calamine 28. [2070 Set D Q.No. 29| 2069 Set A Q.No. 23 poss setB | : di
| - i, Calomel ' iv. Cinnabar ‘ [2068 Q.No. 29 ORJ 2065 Q. No. 28] Write the preparalions | "
J 7. [2072 Set C Q.No. 21(ii)] Give reason: Metalic copper turns properties and uses of Blue vitriol, il & <077 ¢
black when exposed to moist air? (1] 29. [2067 Q.No. 29 How would you convert copper blue vitid? f - di
8. [2071 Supp. Q.No. 21] [2071 Set D Q.No. 21 a Write an Name any one alloy of each of: 4+ g
important use of red oxide. e [0.5] . Copperand Zinc. i, Copper and tin. ; @
9. {2071 Supp. QNo. 21 i [2071 Set D Q.No. 21 ] Write an  30. [2063 Q.No. 31) How is metal copper extracted from i ispWile Wite
important use of blue vitriol. [0.5] ore? How. is it refined? Rite the action of it upor ' Rors
10. (2071 Set C Q.No. 21] What is meant by copper matte?  [2] (1) moist air and (i) Conc. H,S04 0!3! 3 Write
11. 2070 Set C Q.No. 22 Write a reaction for the preparation of N ] 20a + 10 > 20, ?g?;; :::.:co Zaii‘nam U0
each of the following: [1+1) (i1) SO; is produced. Cu + H,SO, —» CuSO, + 2H:0 * ¥ 8 Mpoy
i Cuo i, Cus0. : Long Answer Questions b @
12. (2069 Supp. Set B Q.No. 27 How is red oxide of copper 31- 066 Q.No. 37 Starting from Coppef pyrite, how would ygz 1 S ar
converted into black oxide and vice versa? [1+1] obtain pure copper? Explain the steps involved in ! 4 %
13, Copper sulphate crystal tums white powder process with necessary diagram for it. Give the chem %&
oo Tating, (] reaction for the followings: o F L
. Copper is exposed to moist air. 1§ 0
14. [2062 Q.No. 28d A brown gas is obtained when copper is ii. - Conversion of copper into blue vitriol. A
treated with conc. nitric acid. 1] _ 74



tf‘a
C"Di@ a2 How is blister copper ac
lion S 4. . pied QN3 " O Sopper extracted from coppe
n of, gt 7 How does the metal react with, |
] he Qy wile k AN Q
Ui, - moist an » - conc. HaS0
'!", ~ conc HNO»
of » ‘Wnlluﬂ the important uses of the melal. [6+3+1)
H 1 ; I ie r ~ . '
d”Ute f“ 5360 Q.o 30) How 1S pure copper extracted from coppol
u&:'ﬁ ~le? Discuss s metaliurgical operations with necessary
3ig b f,hem.cgl reactions and diagrams, [10)
§ T 1Ty .
S 1 50 a.no. 28 Wrile a method of preparation of blue vitriol,
rog pescribe its action W'th. [1+2+42)
O (o ;mmonia solution till excess
(Y « 4 ‘ '
©, aqueous potassium iodide
et - '
idhodcs:_ 057 QNo. 3 How is melal copper extracled from its
€ wiy 1T qiphide ore? How is it refined? [743]
. " [os6 Q.No. 31] How is blister copper exracted starting from
is Mel o oncentraled  copper pyrites one? How s it refined

electrolytically? (8+2)

1 into gy, g1 p055_Q.No. 31(c)2057 Q.No. 33(b)] Write short notes on-

" Chemistry of Blue Vitriol, 5]

vire g by 8 R053 Q.No. 2 Group‘B] Point out the important processes

e depogi, . INvolved in the extraction of copper from its sulphide ore. (5]

epos‘m""

/stals chc:» Write Short Notes on [Smarks]

" 1. 77 SetP Q.No. 12ii] [2076 GIE Set B Q.No. 33| [2075 Sei A]

[@.No. 33iii (2070 Set C Q.No. 33 a] Chemistry of blue vitriol, 5]

ith con
" . 2076 GIE Set A Q.No. 33i] 2075 GIE Q.No. 33iV] 2075 Set B
@Whﬁ'% Q.No. 33i {2074 Supp. Q.No. 33(i)| [2074 Set A Q.No. 33b
rale? | 073 Supp Q.No. 33] [2073 Set C Q.No. 331 [2073 Set D|
| [@No. 33] [2071 Supp. Q.No. 33d] [2071 Set C Q.No. 33 d

xtracted!e.  Extraction of blister copper from copper pyrites. 5]
41, 2071 Set D Q.No. 33 d] Chemistry of black oxide of copper. [5]

25

. 71 18.2 ZINC

w Very Short Answer Questions [2 marks]

opper % 4. What happens when ZnQ is,

) | dissolved. in excess caustic alkali’
9 5etB> i heated with cobalt nitrate? [1+1]
e P2 What happens when zinc white is -
.1 dissolved in excess caustic alkali?
er V' i heated with cobalt-nitrate? [1+1]
i ma._qu How is Rinman's green prepared?
o Wite its an important application. [1+1]
o How is Rinmann's green prepared?
ol T WS two uses. A )
0 ri;‘f} I How is lithopone prepared? Write ﬁjn]
;us.‘c e ! Mportant application. . A
4 3 - Q8 Set C Q.No, 20] How is granulated zinc obtained? Wr|t1e
AT " an important application. o [1: l
oW 4 il 275 Set B QNo. 27 Give balanced chemical equations c1>
lolvgdpeﬂ" the followings. [1+1]
ine ° Zinc white is heated with cobaltnitrate.

. Zin is o
o b exposed to moist air.
" G074 Set A Q.No. 27 2074 Set B o.:cgégd
, W.hat Product would you expect when zinc whltz |st e[M]
"h cobai hitrate? Write an application of the product.

9

10,

11,

12,

13,

14,

15.

16.

17.

18.

19.

21,

22.
23.

24,

25.

26.

27.

28.

29.

30.

31.
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[f_"l)&m{pjg;[!gj 1) 2073 Set D Q.No. 21] Give reactions for
the extriaction of metallic zime from zinc blende. 2]

I@MC Q.No. 21 What happens when Zinc white is
- hoatod

I treatod with caustic alkali, (1+1]

2072 Supp. Q.No, 22| Slarting from metalic Zinc, how would
you prepare white vitriol? [2]

2072 Sot C QINo. 27 [2071 Supp QNG 2 [2070 Supp. Q.No. 23
thﬂlls Rinman's green? Write its Important uses. (1+1]
[2072 Sot E @.No. 20) Wha happens when: [1+1]

!. Zin Is exposed to mois! air,

il Whal happens when White vitriol is strongly heated.
[2071"Sot ¢ Q.No. 27] Give a correct balanced chemical
reaction for the preparation of (1+1)
a. White vitriol b.  Philosopher's wool

2071 S0t D Q.No. 22) What happens when zinc white is: [1+1]
a. heated with cobaltnitrate

b, dissolved with caustic alkali

2070 Set C Q.No. 22 O Wrile action of heat on white vitriol.[2)
2070 Set D Q.No. 21] What happens when:

i, Zinc white is heated with cobalt nitrate.
ii.  Metallic zinc is dissolved in hot conc. NaOH. [1+1]

[2069 Set A Q.No. 20] What happens when zinc white is
heated? 2]
[2069 Set B Q.No. 20 i, ii, i} Write the molecular formula of:

I, Philosopher's wool ii. Rinman's green

jii. Calamine [0.5%3]
. [2069 Supp. Set B Q.No. 20] How would you obtain white
vitriol from zinc? 2]

Give the molecular formula of:

i.  Philosopher's wool i. Calamine

[0.5%4)

What is the action of heat on white vitriol? [2]
Why do zinc become dull in contact of moist
air? 2]
Name one important ore of each of the
followings: Zinc (2]
Give the balanced chemical equation:

Zinc is dissolved in hot and conc. NaOH solution. [2)

2064 Q.No. 19| Write an important use of each of following
substances: .
ii. green vitriol

i, calomel
jii.  Zinc white N 2]
What happens when: Zinc oxide is heated
. with cobalt nitrate. | 2]
Write the formulae of the following ores of
metals:
i. Magnetite ii. Calamine 2]
What is meant by galvanisation? 2]
Write an important use of each of the
following substances: White vitriol 2
Write' the name of two ores of Zinc with their
molecular formulae. 2
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2. 2059 Q.No_ 2g Whal action lakes place when aqueous

sodium hydroxide is added 1o zinc sulphate solution drop by
drop lill excess? (2]

3. IOSET:"?JTfQNamo two ores of zinc with their formulae. (2]
34. [2056_Q.No. § Why zinc displace copper from coppo!

sulphate solution? (2)
35. 2086 Q.No. 13 Why is zinc not considered as a {ransition
element? (2)
36. [zfosz Q.No. 6 g Write action of cobalt nitrate heat on zinc
oxide 2]
37. [2052 Q.No. 7] How will you obtain crystals of white vitriol?
Give a chemical reaction. [2)

Short Answer Questions [5 marks]

38. [2071 Supp. Q.No. 26] How Is zinc extracted from zinc
blende? 15]

39. [2069 Set B Q.No. 29 OR) Give the chemistry of Zinc white. [5]

40. Starting from zinc blende, how would you

obtain pure zinc? What is galvanization? 9]
41. 2066 Q. No. 27] [2064 Q.No. 31(iv)] Write the _chemistry of
white vitriol. 5]

42. Explain the principle and process sketching a
well-labelled diagram for the extraction of zinc from its ore.
What happens when zinc is exposed to moist air? [4+1)

43. Write two chemical reactions for the
preparation of Zinc white, and justify its amphoteric nature by
giving suitable chemical reactions. Write its one important
use. , 5]

44, How is Zinc extracted from its ore? (5)

45. [2058 Q.No. 27) Write the preparation, properties and uses of
white vitriol. (9]

46. [2054_Q.No. 26 Describe the dtfferent steps involved in-

extraction of zinc from zinc blende. 5]
Long Answer Questions [10 marks] '
47. [2056_Q.No. 29] Name the important ores of zinc. Describe

the extraction of pure zinc from its sulphide ore. Give the

“chemistry of white vitriol. [1+4]
Write Short notes on
48. 12075 GIE Q.No. 33ili (2075 Set B QNo. 33ii] [2072 Set C

Q.No. 33
[2069 Supp. Set B Q.No. 33 E] oes Q.No. 31iil [2057 Q.No. 31

Chemistry of white vitriol. (5]
49. [2075 Set A Q.No. 33iv 2074 Set B Q.No. 33d| 2070 Set C
Q.No. 33 b] {2069 Set A Q.No. 33 V] [2068 Q.No. 31] |2 [2060|
[a.No~ 31(ii)] Extraction of zinc from zinc blende. (5]

50. 2072 Set D Q.No. 33¢| [2071 Set C Q.No. 33 ] Chemistry of

zinc white [5)

2. (2070 Set B Q.No. 20) What happen-when ammg, e b 'gwt
‘,Ju,(\d fhrough the aqueous solution of () Cg ‘d‘em T
sublimate (Il) Calomol. {1%' | 5

3. [2072 Bot ¢ Q.No, 20] Wrlle down a balancm thy | 70 5“f
aquation for the preparation of calomel, Whal happey 'K“, f "
calomel Is troated with ammonia solution? Whg oy meo Gol

a. [2072 Set O _Q.No. 20| Whal happons when Conh 067[0 L
sublimate Is; [:" il 758t
I troaled with éxcess Kl solution’? i ol ol
Il hoated with excess SnClz solution. oe? =

6. [2072 Sot E Q.No. 21] How would you convert ¢ dlong, B os9nsc
corrosive sublimate and vice versa giving suitable chep, f(of:s X
equations? l1 L OC‘2 p

6. [2071 Supp. Q.No. 21 1] [2071 Set D Q.No. 217y Witg B Hga2 s
Imponanl use of corrosive sublimate. l;; 3 Hg an ¢

7. [2071 Supp. Q.No. 21 iv] [2071 Set D Q.No. 214 Wil '“ an
important use of calomel. 10' “ What e

8. [2070 Supp. Q.No. 21] Given a balanced chemical Qg \ 7067 Q.
for the preparalion of corrosive sublimate. What is il oy, ’3 55
on Kl solution? lN‘ 3 =10

9. [2070 Sot C Q.No. 21] [2070 Set D Q.No. 20| What is NESsler; 3; 057 Q
reagent? How it is prepared? i " <im

10. [2069 St A Q.No. 21] How is corrosive sublimate conegt  , ex
into calomel and vice-versa? I E 755 C

11. [2069 Set B Q.No. 21] How is Nessler's reagent prepay —
Give its one use. T e

12. [2069 Supp. Set B_Q.No. 21] What is meant by meoyf p
poisoning? i »} 1) £ 952 (

13. [2068_Q@.No. 18] Give the molecular formula of; Nesset| {Weto.Sh
reagent 15 ;,39. 076

076

14 2065 Q.No. 20 i] Give the balanced chemical equalin j 4
Corrosive Sublimate reacts with excess Kl solution. [l

15. [2065 Q.No. 18 iv] Write any one use of each of the follwif
Calomel il =

16. [2064 Q.No. 20) Write the action of Mercury with aqua regalf
17. 2062 QNo. 20 i] Wrile an important use of each o b
following substances: Corrosive sublimate i

18. 2061 Q.No. 20] What happens when HgCl is allowed tofeal‘z
with SnCly.

19. |zoso Q.No. 20 How can you obtain calomel from corrosff A
sublimate and vice versa? !

20. [2058 Q.No. 20] What happens when mercuric chloride e ~
with excess of Kl solution. {
Short Answer Questions [5 marks)

21. 2077 Set P Q.No. 10] Write down the chemistry of cor"?
* sublimate. |

mEs

Extra
UNTZ:
" Cher
143, 2071
corre

18.3 MERCURY

22. [2076 GIE Set B Q:No. 28| Describe the extraction of M, y
from its cinnabar ore. How is it refined? |

Very Short Answer Questions [2 marks]

1. [2075 GIE Q.No. 20| [2075 Set A Q:No. 20] How is Nessler's
reagent prepared from corrosive sublimate? Give a
Laboratory use of Nessler's reagent. 1)

23. 2076 Set C Q.No. 6] Write the chemistry of C°“°$
sublimate. '
fain ff &
24. 2074 Supp. QNo_26) [2074 Set A ano. 26 £
process of extraction of mercury from cinnaba'.
mercury called quick silver?
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\ ‘ sotd Supp 8 No, 24 lﬂ’ﬂﬁﬂ'%ﬂ Wilte down he b [a0; Chomistry 0

2y sty of corosive sublimate b G078 Bet A Q.No, 27| Give (he compositions and Important
Yo m;}\\ chett I)QN“,_:Q Wiito down the chemy ' (5] Ut o cant fron [1+1]

i Sel - A : ¢ ul ) . STie 6 —

iy @ N gord Se1 SR Exolal Y O Galom| 5 @ l!!',(;t;)upp. Q.No. 21) Distinguish between quenching and
e N gt ?ii‘lm.-gs»ﬁ‘ﬂiﬂ}im Xplain the procoss of xtraction of Immmvhmul oo, [1+1]

8 i e’ 5 ) F : w—

N Wy peccury from il oro 15 7 20?4' Hov)l A_Q.No. 21] What s the composition of stainless
2070 Set C_Q.No. 24 lg(mu Set A Q.No. 23 OR] How | f}l"t)l((.flyc) _:m_lmportunl use of such steel, [1+1]
percuty extracted from Clnnabai? 15 b (2074 S0t B _Q.No. 21) Distinguish between quenching and
paro Set 0 Q.No. 20 0f How |y marcury oxtractod {rom s ',‘-"f"""'(‘i! 0‘ j"','?‘j'jm (1+1]

‘.Qun\m oo and refined? 1] O 2073 Supp Q.No. 22 Name any Iwo important ores of iron,
"9 SN g pose Supp. Sot B QNo. 20O How Is morcury axyruge. VY.“!P,',’,P‘.’Y“,[??!_NOPaI are those ores mainly found? ~~ [141)
| ' N o 1S 07 6] 10. 207 8ot ¢ @No, 22) Name any two important ores of iron,
GNG ~ b 31, oes Q.No_ 27 Wirite one method of Preparation of HgCly and Which parts of Nopal are theso ores mainly found? [1+1)
TG ol of each, What happens when an A0u00us solution of 1 BO7S Sel b aNo. 72) Wile down chemical reaciions that
574\\ MCl: 18 treated with: | [2+241) oceur In zone of reduction of blast furnace during extraction
0\21] { anaqueous solution of K| of Iron, _ 2
; ~ 1 anaqueous solution of SnCl, 12. {2072 Supp. Q.No, 20 What is meant by Thomas Slag? Write
Chen, q.  Wnatpeculiar behaviour does mercury have? its one use, [1+1]
€ Why ‘ R ;»os7o,Nn».‘3j_§V\gdl¢? sllzort golos 01‘1 chemistry of calomel 5] 13, [2072 Sot b aN. 22 Write chemical reactions involved in
o poss Q.No. 311 \‘/’V"C' ’f}' hemistry of calomel (5] 2one of reduction of blast furnace during extraction of iron. [2]
q Why iy W %ﬁ&ﬂ“ r:te s ‘0”' notes on Extraction of Hg, (5] 14, 2072 Sot € aNe. 22| [2071_Supp. Q.No. 20] What is the
35, fosy o.mo.G 2I “f 0 \INO mothods of preparation of corrosive composilion of stainless steel? Write its uses. [1+1]
ublimag "“h“')"‘“:’s‘s o;”}a(I :'?;t R LLI)DOI]NH* Bl 1. po7i Set ¢ aNe. —20) What is the composition of
ﬂ_'--_(}ff’.,_._ H ‘ ' ‘ % splegeleisen? Write its one use. (1+1]
reagent pe. [1"_55:%_.':‘."2-;__3%] OW IS mercuty extracted from its ore? ~ [5] 16. [2071 Sot D Q.No. 20) What is meant by quenching of steel? [2]
91 2053 QNo. 20] How Is calomel prepared? Give its importan 17. 2070 Supp. Q.No. 20| What is the composition of steel? Write
neanl by Properties and uses, 2] its one use [1+1]
) L —— s
. 052 Q.No. 20] Briefly describe the metallurgy of moreury. 21 14, 2070 Set ¢ GNe. 39 Differentiate between cast iron and
ol o \r\i Write Short Notes on Wrought iron, 2
e @76 GIE Set A Q.No. 33il] Chemistry of corrosive sublimate. 5] 49, 2070 Set D_Q.No. 22 Why is open-hearth process more
- M . po7e Sot B Q.No. 331]) [2071_Set D Q.No. 33 ¢ [2069 Sot B advantageous than Bessemer process of- manufacture of
iion ; No. 331 Extraction of mercury from cinnabar 5] sleel? 2]
owl 'f (M' 4. Q072 Supp. Q.No. Iv] [2066 Q. No. 31 Ii| [2063 Q.No. 31(ii) 20. 2069 Set A Q.No. 22] Write the molecular formula of:
 of the'®h B9 QNo_31(d) [2062 G.No. 31(b) /2058 Q.No. 31(b)) i, Mohr's salt ii.  Green vitriol [1+1]
. Extrac 5] 21. 2069 Sot B QNo. 20 ii] Wrile the molecular formula of;
— tion of mercury. .
' a0 B2 SoUE QiNo, 33() [f061 QNo. 31()) [2056 G.No. 31(b) Mohy's salt | | S
of e Chemistry of calomel (5] 22. [2069 Set B Q.No. 22 Write chemical reaction oceurring in
w a, w Write short notes on chemistry of zone _OL r_ed_uchon in the gxtraction of iron. [2]
aHoW"‘d“ torrosive sublimate [5]  23. [2068_Q.No. 19 What is meant by tempering of steel?
oW Mw ification of mercur (5] Mention one important use of tempered steel, [1+1]
from o 2. 30(s) Purfication of meroury. 24. [2067 Q.No. 20] What reaction occurs in the combustion zone
(8.4, IRON in the blast furnace during exlraction of iron? [2]
ploridé " V ; 26. [2066 Q. No. 20] Mention the function of Spiegeleisen in the
‘ ‘ 1"’7_‘_3&»( Answer Questions [2 marks] manufacture of Steel. _ 2]
&6 GIE Sot A G.No, 22] Write the compositions of 26. (2066 Q. No. 18 i Name one important ore of each of the
#t ) Stainless stgaf (1 leisen (1+1] followings: Iron : 2]
Y olf : tsel (l) Speigele Ans; Na,CO, 27. [2066 Q.No. 19| Define Rusting of iron. ' (2]
v 3 U6 GIE Sot B G, 72] Wrilo the formula and one use of 2. BoSe GHo 134 What happens when: Few drops of
4 o'mﬁ” ch [1+1] potassium ferrocyanide is added to aqueous solution of
| I Gr FeCly, (2
f 0" i Oﬁlftﬂ")' 29, [2062_Q.No. 20 I Write an important use of each of the
0 L - . ‘ '
b ), — e - vant b ‘ bstances: Wrought iron 2]
S TH at Is meant by following substa _ . '
Wﬂ (i) que (207 S0 C 0.No. 22 Wh (1411 30. 2061 Q.No. 19] Write wo methods by which rusting of iron
Exf’wm ‘ ,,‘F}L‘L‘[\Eﬂlng of steel, (1) annealing of Smﬂl'? and uses of . can be prevented. 2
yal- SIE_Q.No. 27 Give the composition an (1+1] B
Wough ron
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31. [2060 Q No_19) What is tempering of steel? 21 @.No. 33a] [2070 Set C Q.No. 33 a of Theory ef'Ri
12 [2059 Q No 13 What 1s stainless steel? (2] o0 Dn ‘,
33. [2051.Q:No, 18 Wrle two methods of provention of mrm‘%l(;l)\] 55 [2073 Supp Q.No. 331l [2 Fosm TRE it
34. [2086 Q. No g] What is the function of limestone in the Manufacture of steel by Bassemer's process, N
smelting of iron? 2] g, [2073 Set C > Q.No. 331 [2072 Set E Q.No. 33} ; A‘te“‘pt:ate
35, 2085 Q.No. 10] Give two ways (0 prevent corrosion. (2) 3 [2069 Supp. Sef B Q.No. 33 g r 1 "luaste e
36. [2064 Q.No_9 Whal is a lransition element? Mention two of Manufacture/ Chemistry of steel by Open hearth p[oCe 1 ﬁh al is |
s important characterstics. 2 & [2068 Q.No. 311] Rusting of iron and its prevention, '} 3 what is
37 Give two methods for preventing rusting of 68, [2055 Q.No. 31(b] Definition and general DfOpeme 4 geomet;
12 Transition elements. Y what ! .
‘18] Write the principle involved in manufacture of 13, 5 ) diss
steel by Open Hearth process. (2] | 18.5. SILVER Q I\lN ,lge:r
Short Answer Questions [§ marks] p . Wi
39. 2077 Set V Q.No. §] 12075[015 QNo. 26 {075 Set A GNo. 26  Short Answer Questions b Cill
How is steel manufactured by Open-hearth process? [5] 1. [2077 SetV Q. No. 5] [2077 Set W Q. N° 7] What is meannq b i Dh‘
40. [2076 GIE Set A Q.No. 26] Write down the chemislry of rusting frosting of silver? i 7 Wha;i;
theory of iron. [5) 2. [2076 GIE Set A Q.No. 21] Why is silver nitrate solution ™ S o
3 41, [2075 Set B Q.No. 26 How is steel manufactured by Open- for staining fingers of volers during election? !
Hearth process? Write the composition of stainless steel. [4+1] 3. [2076 GIE Set B Q.No. 21 Why is silver nitrate soluuu, mpt ar
4 42. 2071 Set C Q.No. 28] [2071 Set D Q.No. 26] How is cast iron protected from sunlight? ' AﬁeGWe
extracted from Iron pyrites? (5] 4 [2076 Set B Q.No. 21] 2076 Set C Q.No. 21] Why is sﬂ B wrichlor
43. Write short notes on manufaclure of steel n:tra(te iOIU“O“ used for staining fingers: of voters d”";]  pot giv
~ election? ' -
' by Open Heanh pricess. L o] 5. [2075 GIE Q.No. 21] [2075 Set A Q.No. 21] What is mean([b] § Deflpe
44. 2065 Q.No. 31 iil] Describe the Manufacture of steel by 'Spongy Silver? |, Equivi
Open-Hearth Process 5] 6. [o75 set® Q.No. 21) Silver nitrate solution is widely usedlv . Stend
4. Draw a neat labelled sketch of blast furnace staining fingers of voters during electron. Give reason. | Lhe C;
for the exiraction of pig iron and write down the chemical 7. 072 set C Q.No. 21()] Give reason: Silver nitrate produc Alo‘f2
reactions involved at different zones. 3+2] permanent black stain on the skin. : i Wri—te
46. How is steel manufactured by Open Hearth 8. [2072 Set D Q. No. 21) Why does silver nitrate produsf —
process? What is quenching of steel? (5] permanent black stain on the skin? Write an important used Attempt
/e What is rusting? Describe electrochemical silver nitrate. [ 11, Defin
4 theory of rusting of iron. List any two methods of prevention 9. [2064_Q.No. 18] Why does Silver nitrate solution potf "
y of rusting. [0.5+3+1.5) black-stain on the skin in presence of sun light? 0 “ r
' 48 How is steel manufactured by Open Hearth ~ 10- [2062 Q.No_ 18 What is the action of heat on silver nitrate’ ! ii.
i process? Mention its advantage over Bessemer process. [5] * 11+ 061 Q.No. 9 (f] What do you mean by noble metals? Gt v,
49. Explain any four methods for preventing any two examples. f How
rusting of iron, 5] 12. {2058 Q.No. 12 What happens when AgNO; is heated ther
Long Answer Questions [10 marks] 450°C. . i The
s0. Describe the extraction of ‘Iron from its = 2055 Q.No.20] Give two uses of ilver nitrate. " are ;
principle ores, giving a neat sketch of the fumace used and "4 2253 Q.No. 19 Group A] How is presence of halide ions# Ex
the probable reactions occurring their in. (6] tested with silver nitrate solution? f
51. m How is cast iron produced from iron ore?  15- (2083 Q.No. 22 Group A Why silver ores are leached W“; :
Discuss the reactions involved. [5] metal cyanides for the extraction of silver? [)
Write short notes on [5 marks] 16. 2053 Q.No. 28 What do you mean by noble metals? Nar?
52. [2077 Set P Q.No. 12] [2076 GIE Set B Q.No. 33ii] least three noble metals you know. l
Manufacture of steel by open hearth process. 5] Long Answer Questions

53. 2076 Set B Q.No. 33i 2076 Set C Q.No. 33i 2073 Set D

2072 Set C Q No. 333 2072 Set D QNo. 33b|

oro Sot D Q.No.33b] [069 Set A Q.No.333] [066 Q. No. 314]

lo60 Q.No. 31| 058 Q.No.31] Chemistry of rusting theory of
iron

B

17. [2054_Q.No. 28 Give the various steps involved "‘

extraction of silver from silver glance.
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YEARWISE QUESTIONS

Chemistry 241

Full Marks
Group 'A’

Nyempt any five questions.

xheam ~4‘ fgstrate the formation of peptide bond with ar

"eyg, iy glate Hess's law of constant heat Summatlon,
d Ty § what is the pH of 10-*M HCI? 7

% fime: 1:30 hrs. (Condonse): 30
h

[5x2=10)
1 example, [2)

e o 2
Mery . 3 what is the mode of hybridization of B i BFs. Predict ILLJ
& qeometry of such molecule. [1+1)
\‘ what happens when ZnO is,
" dissolved in excess caustic alkali
\ i healed with cobalt nitrate ‘ [1+1]
N ~ wiite an example of
@Wha;s‘s i, Cannizzaro's reaction ’
il - DNP-test, [1+1)
er “f‘ff'alese‘ 7. What happens when zinc white is
Cligny i dissolved in excess caustic alkali?
Silver i. heated with cobalt-nitrate? [141]
Ver nig ; ' Group 'B'
Attempt any two questions, _ [2x5=10]

No. 25 Wy, 8 Give -the laboratory method of preparation  of
JErs of g trichloromethane from ethanol. Why does trichloromethane
- notgive white ppt. with silver nitrate solution? [4+1)
21] Whatjss: 9. Define the terms
i. Equivalent conductance
on s iy il Standard electrode potential.
The cost of electricity required to deposit 1 g of Mg is Rs. 6.

OV much would it cost {0 depost 10 g of A7 AL wl o

ver nitaeps 27) 243]
0. Wiite down the chemistry of corrosive sublimate. - [§)

er nitrate ; Group 'C'

an impots® Attempt any one question. [1x10=10]

- 11. Define

> SOl i activation energy

light? il ratelaw

nsiveri il zero-order reaction

oble " Iv." half life of reaction. ' ’
How does surface area and concentration of reactants affect
st herate of chemical reaction? |
NG» The experimental data for the reaction 2A + Bz —> 2AB,

are as below: —
3‘ e Expt. no.| (A) moIL-' | (B) molL-"_| Rate molL- jec
f 1 1 0.50 0.50 1.6 x 10
! 2 0.50 100 3.2 x 10:
e 3 1.00 1.00 32x 10"
7N3‘J Calculate “the rate of formation of AB when the mllt_'il
nefd® - COncentrations of (A) and (B) are 2.00 moL~" and 4.00 rrllg+4]
"eSpectively
£ W : 5
4l 1 iwm?w short notes on any two: b orocess [2x5]
oV | . Manufacture of steel by open hea  process. ,
g ¢ Gibb's free energy change and pred}ctlon for spontaneity

of reaction.
Chemistry of blue vitriol.

Laboratory method of preparation of
acid.

i, anhydrous formic

Time: 1:30 hrs, Full Marks (Condense): 30

Group 'A'
Attempt any five questions, [5%x2=10] -
1. Write an example of a molecule having trigonal pyramidal
geomelry. What Is the mode of hybridization on central atom
of the molecule? (1+1]
2. Calculate the enthalpy of formation in the following reactions:
I 2Ha(g) + 0y (9) = 2H20 (/), AH = - 136 Kcal
fi. *Ha (g) +12 (g) = 2HI (g), AH = - 24.8 Kcal. [141]
3. Whal volume of waler should be added to 50 mL of semi

normal NaOH solution to make it exactly deci-normal, [2)
4. Give a chemical fest to distinguish ethanamine from N-
methyl methanamine. (2]
5. Whatis meant by frosting of silver? 2

6. Wrile an example of
. Rosennmund's reaction
ii. ~ Coupling reaclion. - [1+1]
7. Give structural formula and a major use of an antipyretics
drug. [1+1]
Group 'B’
Attempt any two questions. [2x5=10]
8. How is steel manufactured by Open-hearth process? 9]
9. Point out the limitation of Ostwald's dilution law. The
solubility product of BaSOa is 1 x 101, Will precipitate occur
or not if equal volume of 2 x 10-3 M BaCl, solution and 2 x
10~ M NazS04 solution are mixed? (1+4]
10. Write  down the laboratory method * preparation  of
trichloromethane from ethanol. What product would you
obtain when trichloromethane is treated with acetone? [4+1]
Group 'C'
Attempt any one question. [1x10=10]
11.. How is primary, secondary and tertiary amines separated
from their mixture by Hoffmann's method?

ii.  An aliphatic haloalkane @ gives compound ® when heated
with alc.NaOH. The compound ® reacts with HBr to give
major product ©. On heating the compound © with sodium
in presence of dry ether yields 2,3-dimethylbutane. What
product would you expect when the compound is

subjected to ozonolysis? [5+4+1]
12. Define the terms: :

i.  half-life period of reaction ii. rate law

iii. instantaneous rate iv.  zero-order reaction

How do surface area of reactant and catalyst affect the rate
of chemical reaction?

The experimental data for the reaction 2A + B, — 2AB, are
as below:

Expt. no. | (A) molL! | (B) molL-" | Rate molL-'sec-' |
1 0.50 0.50 1.6 x 10-4
2 0.50 1.00 3.2 x 104
3 1.00 1.00 3.2 x 104
Find overall order of reaction and rate constant. [4+2+4)
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Full Marks (Condense): 30

Group 'A'
Attempt any five questions. [5%x2=10]
1. Why has ammonia got trigonal pyramidal geomelry though
nitrogen shows sp* hybridization? [2)

2. How does chloroform react with (i) acetone (i) silver powder(1+1]
‘ [1+1

Time: 1:30 hrs.

3. What is meant by molar entropy? Write its unit.

4. What products would you expect at cathode and anode when
aqueous NaCl is electrolysed using platinum electrode? (2]

5. Calculate the pH of 1 x 10-*M KOH. (2]

6. Distinguish between essential and non-essential amino acid. (2]

7. Whal is meant by frosting of silver? (2]

Group 'B'
Attempt any two questions. [2x5=10]
8. How is blister copper extracted from its pyrite ore? (9]

9. Define molality of solution. Calculate molality of one liter of
93% H2S04 solution (weight by volume). The density of the
solution is 1.84 g mL-". [1+4]

10. Write an example of each of the followings:

i. DNP test

i. Rosenmund's reduction

lil. Aldol condensation

iv. Tollen's test

v. Cannizzaro's reaction

Group 'C'
Attempt any one question. [x1ge W
11. a. What are the oxidation products of primary, s'ecOn?n] 0
and tertiary alcohols? ay 17

b. How is pure nitro benzene prepared in the laboratom[ 4
12. Define the terms: , 59

i. activation energy e

ii. half life of a reaction

jii. ratelaw '

iv. molecularity of reaction

v. effective collision

vi. order of reaction.

99% of first order reaction is completed in 32 minutés. Why s 1€

time will it take to complete 99.9% of reaction? | :
p [1+1+1+1+1+1+4| L






