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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 12 questions. All questions are

compulsory.
(i)  This question paper is divided into three Sections — Section A, B and C.

(ii1) Section - A Q. Nos. 1 to 3 are very short answer type questions

carrying 2 marks each.

(tv) Section - B Q. Nos. 4 to 11 are short answer type questions carrying 3

marks each.
(v)  Section - C Q. No. 12 is case based question carrying § marks.

(vt)  Use of log tables and calculators is NOT allowed.

SECTION - A
1. Predict the reagent for carrying out the following transformations :
(Any two)
(1) Benzoyl chloride to Benzaldehyde
(1) Ethanal to 3-hydroxy butanal
(111) Ethanoic acid to 2-chloroethanoic acid 1x2=2

2. (1) Why on dilution the Am of CH;COOH increases very fast, while that
of CH;COONa increases gradually ?

(i) What happens if external potential applied becomes greater than E°
cell of electrochemical cell ? 1x2=2

3. An Organic compound (A) with molecular formula C;H,NO on heating
with Br, and KOH forms a compound (B). Compound (B) on heating with
CHCI4 and alcoholic KOH produces a foul smelling compound (C) and on
reacting with C;H.SO,Cl forms a compound (D) which is soluble in alkali.
Write the structures of (A), (B), (C) and (D). 2
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fr=fefiga o fog o fafaw -

@
(i)
(iii)

()

@)

(@)

(b)

(©

Cu2* o9u1 T gid 8 Sfeifeh Zn2* et TTéH # |
Mn3+/Mn2* g™ % feT@ E° s19M Cr3+/Cr2* & 9H 8 g4 31fish & B 2 |

Tk oTd forsmg AT & | 1x3=3

ffeTRaa &1 % g A G° 3R log K uitefora i :
Ni(s) + 2 Ag*(aq) — Ni%*(aq) + 2Ag(s)
fean @ : E° 8t = 1.05V, IF = 96,500 Cmol-1. 3
Jreran
298K W fa=fetfad ot & foTw e.m.f. ftepfera shifsre
Fe(s) | Fe?* (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)
feng: Euaa=+0.44V

[log 2=0.3010 log3=0.4771 log 10=1] 3

TAIShT Y THGIa 1 3T Hid Y [CoF |3~ % Hohiv e Iraehid S8R i
TYfeRd ST | [oRHTO] hHTeh : Co = 27]

frefefigd e o1 IUPAC M fafae :

[CoBry(en),]*

forerem § w5t [Co(NH,) ] Cl, GRT fohe 3T Seifed 21 & 2 1x3=3



SECTION - B

Account for the following :
(1) Cu?* salts are coloured while Zn%" salts are white.

(ii)) E° value for the Mn3*/Mn2" couple is much more positive than that

for Cr3*/Cr2*,

(111) Transition metals form alloys. 1x3=3

(@) Calculate A G° and log Kc for the following cell :
Ni(s) + 2 Ag'(aq) > NiZ™(aq) + 2Ag(s)
Given that E°cell = 1.05V, IF = 96,500 Cmol~L. 3
OR
(b) Calculate the e.m.f. of the following cell at 298K :
Fe(s) | Fe2t (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)
Given that E°cell =+0.44 V

[log 2=0.3010 log3=0.4771 log10=1] 3

(a) Using valence bond theory, predict the hybridization and magnetic

character of following :
[CoF¢]3~ [Atomic number of Co = 27]
(b) Write IUPAC name of the following complex :
[CoBry(en),]*
(0 How many ions are produced from the complex [Co(NH,)/]Cl, in

solution ? 1x3=3

5 E‘%ﬁ P.T.O.
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7.

(a) Differentiate between the following :
(1) Adsorption and Absorption
(1) Lyophobic Sol and Lyophilic Sol
(111) Multimolecular Colloid and Macromolecular colloid. 1x3=3
OR
(b) () Define the following terms :
(1) Zeta Potential
(i1) Coagulation
(II) Why a negatively charged sol is obtained when AgNO, solution
is added to KI solution ? 3

Define transition metals. Why Zn, Cd and Hg are not called transition
metals ? How is the variability in oxidation states of transition metals

different from that of p-block elements ? 3

(a) What happens when

(i) Propanone is treated with CH;MgBr and then hydrolysed ?

(11) Ethanal is treated with excess ethanol and acid ?
(111) Methanal undergoes Cannizzaro reaction ? 1x3=3
OR
(b) Write the main product in the following reactions :

@) 2CH,COCI + (CH,),Cd —

N Zn (Hg) /Conc HC!/
@) CH;CH, CHO >
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10. Give reasons :

11.

12.

(1) Ammonolysis of alkyl halides is not a good method to prepare pure
primary amines.

(1) Aniline does not give Friedel-Crafts reaction.
(iii)) Although —NH, group is o/p directing in electrophilic substitution

reactions, yet aniline on nitration gives good yield of m-nitroaniline.

1x3=3

(a) (1) Which acid of the following pair would you expect to be stronger ?
F-CH,~COOH or CH;—COOH

(1) Arrange the following compounds in increasing order of their
boiling points :
CH,CH,0H, CH;-CHO, CH;—COOH

(111) Give simple chemical test to distinguish between Benzaldehyde

and Acetophenone. 1x3=3

OR
(b) (@) Which will undergo faster nucleophilic addition reaction ?
Acetaldehyde or Propanone
(i) What is the composition of Fehling’s reagent ?

(i11) Draw structure of the semicarbazone of Ethanal. 1x3=3

SECTION - C

Read the following passage and answer the questions that follow :
The rate of reaction is concerned with decrease in concentration of
reactants or increase in the concentration of products per unit time. It can
be expressed as instantaneous rate at a particular instant of time and
average rate over a large interval of time. A number of factors such as
temperature, concentration of reactants, catalyst affect the rate of
reaction. Mathematical representation of rate of a reaction is given by
rate law :

Rate = k[A]* [B]Y
x and y indicate how sensitive the rate is to the change in concentration of
A and B. Sum of x + y gives the overall order of a reaction.
When a sequence of elementary reactions gives us the products, the
reactions are called complex reactions. Molecularity and order of an
elementary reaction are same. Zero order reactions are relatively
uncommon but they occur under special conditions. All natural and
artificial radioactive decay of unstable nuclei take place by first order
kinetics.

9 E—%}E P.T.O.
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(d)
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foreft aTfforen A + B — 3eme, o fow o frm 2 —
am = k[A]? [B] V2
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STOHITRTT (Ffa) § 14C Y ArE Shifad g7 At 3T9ET haet 75% 7 | T i 371
A HIT |

[log 4=0.6021 log 3=0.4771 log2=0.3010 log 10=1]
1+1+1+2
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(@)
()

(©
(d)

What is the effect of temperature on the rate constant of a reaction ?
For a reaction A + B — Product, the rate law is given by, Rate =
k[A]2 [B]Y2. What is the order of the reaction ?
How order and molecularity are different for complex reactions ?
A first order reaction has a rate constant 2 x 1073s~1. How long will
6g of this reactant take to reduce to 2g ?

OR
The half life for radioactive decay of 1%4C is 6930 years. An
archaeological artifact containing wood had only 75% of the 4C
found in a living tree. Find the age of the sample.

[log 4=0.6021 log3=0.4771 log2=0.3010 log 10=1]
1+1+1+2

i1 2
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 12 questions. All questions are

compulsory.
(i)  This question paper is divided into three Sections — Section A, B and C.

(ii1) Section - A Q. Nos. 1 to 3 are very short answer type questions

carrying 2 marks each.

(tv) Section - B Q. Nos. 4 to 11 are short answer type questions carrying 3

marks each.
(v)  Section - C Q. No. 12 is case based question carrying § marks.

(vt)  Use of log tables and calculators is NOT allowed.

SECTION - A

1. Arrange the following compounds in increasing order of their property as
indicated in bracket : (Any two)
CH,

3

|
(i) CH4—CHO, CH3—ﬁ —CH,, CH3—ﬁ —? — CH,,
) O CH,
(reactivity towards HCN)

(i) CCi;—COOH, CF4,~COOH, (CH;);C-COOH
(acid strength)

COOH COOH COOH  COOH
NO,
(iii) 1 , , 1x2=2
NO, NO, OCH,4

(acid strength)

3 E..;EI P.T.O.
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3. et Iga-amvuey & faorma Y arersar i afamy dfsre | foreft foerm it mersan
AT % 1Y T Tl ® 2 2

TWE-@
4. Tye=fefea & s forRew
(i) Cr2" T yaa1 AT 7 |
(i) el forera | Tid* Ui 2 Siafes Sedt T 2 |
(iii) Zn, Cd T Hg 1 HhHYT a7 &) HHT ST | 1x3=3

5. () FreAferiga & we sta Hifve
()  Aferenr T Sra
(i) gaferet et 3R gerft ater
(il) gV HIeATss T TRV HIeI5S 1x3=3
AUt
@) (1) fr=faRad vl afenfia Hifs
Q)  Sfrer fave
(i) e
(1) & AgNO, foerm &1 KI focr # freman smar & dt =51 safia |ia w0
T BT 2 3
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2. An Organic compound (A) with molecular formula C;H,NO on heating
with Br, and KOH forms a compound (B). Compound (B) on heating with
CHCI4 and alcoholic KOH produces a foul smelling compound (C) and on
reacting with C;H;SO,Cl forms a compound (D) which is soluble in alkali.
Write the structures of (A), (B), (C) and (D). 2

3. Define conductivity for the solution of an electrolyte. Why does the

conductivity of a solution decrease with dilution ? 2

SECTION - B
4.  Account for the following :
(i) Cr2*is a strong reducing agent.
(i) Ti3" is coloured whereas Sc3* is colourless in aqueous solution.

(111) Zn, Cd and Hg are not called transition elements. 1x3=3

5. (a) Differentiate between the following :
(1) Adsorption and Absorption
(i1) Lyophobic Sol and Lyophilic Sol
(111) Multimolecular Colloid and Macromolecular colloid. 1x3=3
OR
(b) (I) Define the following terms :
(1) Zeta Potential
(1) Coagulation
(II) Why a negatively charged sol is obtained when AgNO, solution
is added to KI solution ? 3

5 E..;EI P.T.O.
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(iii) BIFSA HiTsm srfufrm e @ ¢ 1x3=3
AT
(@) frafafea sfirfranat % gea s fafew :
() 2CH,COCI + (CH,),Cd —

Zn (Hg) /=1g HC!
() CH,CH,CHO n (He) ,

(iii) D— COONa + NaOH 429, 1x3=3

7. AT THTH R 7 ? AAAIS THaA T 91 RO & ? IS ATha & o
it fafaw | 3

8. (F) (1) 37Uk forem ¥ it feu T 3l & SIS (FTeA) H W B A A ek T
g ?
F-CH,~COOH 31e CH4,—COOH
(i) Tr=fafaa Nfee! o1 37 FeATDT & dgd shd § SFafRrd S :
CH,CH,OH, CH,~CHO, CH,~COOH
(iii) S=ifcegEs 3 WAEEE § fae w0 & fau @ vaafes wdew

§RT | 1x3=3
3T
(@) (1) o ARttt Frrst 3Trfspa disrar @ & 2
wHifeearse I T
(i) i Tfyertis w1 A F1E ?
(i) VA o YIRS 1 T 13T | 1x3=3
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6. (a) What happens when
(i) Propanone is treated with CH;MgBr and then hydrolysed ?

(i1) Ethanal is treated with excess ethanol and acid ?
(i11) Methanal undergoes Cannizzaro reaction ? 1x3=3
OR
(b) Write the main product in the following reactions :
(@) 2CH4COCI+ (CH,),Cd —»

Zn (Hg) /Conc HC/

(i) CH, CH, CHO

i) {_ )— COONa + NaOH-20, 1x3=3

7. What is Lanthanoid contraction ? What is the cause of Lanthanoid

contraction ? Write two consequences of Lanthanoid contraction. 3

8. (@ (1) Which acid of the following pair would you expect to be stronger ?
F-CH,~COOH or CH;—COOH

(i1) Arrange the following compounds in increasing order of their
boiling points :

CH,CH,OH, CH,~CHO, CH,~COOH

(i11) Give simple chemical test to distinguish between Benzaldehyde
and Acetophenone. 1x3=3

OR
(b) (1) Which will undergo faster nucleophilic addition reaction ?
Acetaldehyde or Propanone
(i1) What is the composition of Fehling’s reagent ?
(i11) Draw structure of the semicarbazone of Ethanal. 1x3=3

7 E.QE P.T.O.
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() @ Tefhes Tl % foem & foe Ufesrar demmsel o SR sTEe uw ar=st fafy
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(i) UM shieeT-shaed SATThaT 781 ST @ |
(iii) =@l — NH, wqg setergientt sfereermam srfufsmanati § o/p Fidarh grar & fise oft
Afref 5 TEAFT & m-TEERErEl ) el AT S 2 | 1x3=3

10. (a) TS TEY TG &1 ITART Hd g [CoF |3 o Hehtvl Td FraehId TG hi
TYfeRd ST | [oRATO] hHieh < Co = 27]
(b) Frfeifaa vset %1 IUPAC =m fafau -
[CoBr,(en),]*

(c) foemm & 5%e [Co(NH,)] Cl, §RT Fohe 31T Ieanfed 1 & 2 1x3=3

11. (=) fr=fafea 9@ fou A G° 3R log Ke uftenfera Hifa

Ni(s) + 2 Ag*(aq) > NiZ"(aq) + 2Ag(s)

fen 2 - E° &« = 1.05V, IF = 96,500 Cmol~!. 3
Jera
(@) 298K W FrAfafad o & et e.m.f. Tienfard HIfT :
Fe(s) | Fe2* (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)
fea 2 . E¥e = +0.44 V

[log 2=0.3010 log 3=0.4771 log 10=1] 3

8 i



9. Give reasons :

(1) Ammonolysis of alkyl halides is not a good method to prepare pure

primary amines.

(1) Aniline does not give Friedel-Crafts reaction.

(iii)) Although —NH, group is o/p directing in electrophilic substitution
reactions, yet aniline on nitration gives good yield of m-nitroaniline.

1x3=3

10. (a) Using valence bond theory, predict the hybridization and magnetic

character of following :
[C0F6]3‘ [Atomic number of Co = 27]

(b) Write IUPAC name of the following complex :
[CoBry(en),]*

(0 How many ions are produced from the complex [Co(NH,).]Cl, in

solution ? 1x3=3

11. (a) Calculate A G° and log Kc for the following cell :
Ni(s) + 2 Ag'(aq) > NiZ™(aq) + 2Ag(s)
Given that E°cell = 1.05V, IF = 96,500 Cmol!. 3
OR
(b) Calculate the e.m.f. of the following cell at 298K :
Fe(s) | Fe2* (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)

Given that E°cell =+0.44V
[log 2=10.3010 log 3=0.4771 log 10=1] 3
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12.

SECTION - C

Read the following passage and answer the questions that follow :
The rate of reaction is concerned with decrease in concentration of
reactants or increase in the concentration of products per unit time. It can
be expressed as instantaneous rate at a particular instant of time and
average rate over a large interval of time. A number of factors such as
temperature, concentration of reactants, catalyst affect the rate of
reaction. Mathematical representation of rate of a reaction is given by
rate law :

Rate = k[A]* [B]Y
x and y indicate how sensitive the rate is to the change in concentration of
A and B. Sum of x + y gives the overall order of a reaction.
When a sequence of elementary reactions gives us the products, the
reactions are called complex reactions. Molecularity and order of an
elementary reaction are same. Zero order reactions are relatively
uncommon but they occur under special conditions. All natural and
artificial radioactive decay of unstable nuclei take place by first order
kinetics.

(a) What is the effect of temperature on the rate constant of a reaction ?

(b) For a reaction A + B — Product, the rate law is given by, Rate =
k[A]2 [B]Y2. What is the order of the reaction ?

(¢) How order and molecularity are different for complex reactions ?

(d) A first order reaction has a rate constant 2 x 103s~1. How long will
6g of this reactant take to reduce to 2g ?

OR

The half life for radioactive decay of 14C is 6930 years. An
archaeological artifact containing wood had only 75% of the 4C
found in a living tree. Find the age of the sample.

[log 4=0.6021 log3=0.4771 log2=0.3010 log 10=1]

1+1+1+2
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(i1)
(iii)

(iv)

(v)
(vi)

This question paper contains 12 questions. All questions are

compulsory.
This question paper is divided into three Sections — Section A, B and C.

Section - A Q. Nos. 1 to 3 are very short answer type questions

carrying 2 marks each.

Section - B Q. Nos. 4 to 11 are short answer type questions carrying 3

marks each.
Section - C Q. No. 12 is case based question carrying 5§ marks.

Use of log tables and calculators is NOT allowed.

SECTION - A

1.  An Organic compound (A) with molecular formula C;H,NO on heating

with Br, and KOH forms a compound (B). Compound (B) on heating with

CHCI4 and alcoholic KOH produces a foul smelling compound (C) and on

reacting with C;H,SO,Cl forms a compound (D) which is soluble in alkali.
Write the structures of (A), (B), (C) and (D). 2

2.  Write the products formed when benzaldehyde reacts with the following

reagents (Any two) :

@

CH,CHO in presence of dilute NaOH

(i) H,N-OH in presence of weak acid

(111) Tollen’s reagent 1x2=2

3.  The conductivity of 0.001M acetic acid is 7.8 x 107 S cm™!. Calculate its
degree of dissociation if A°m for acetic acid is 390 S cm?2 mol L. 2

LI
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SECTION - B
4. (1) Why are melting points of transition metals high ?
(i1) Why the transition metals generally form coloured compounds ?

(iii) Why E° value for Mn3*/Mn?" couple is highly positive ? 1x3=3

5. (a) (1) Which acid of the following pair would you expect to be stronger ?
F-CH,—COOH or CH;—COOH
(11) Arrange the following compounds in increasing order of their
boiling points :
CH,CH,0OH, CH;—CHO, CH;—COOH
(i11) Give simple chemical test to distinguish between Benzaldehyde
and Acetophenone. 1x3=3

OR
(b) (@) Which will undergo faster nucleophilic addition reaction ?
Acetaldehyde or Propanone
(i1) What is the composition of Fehling’s reagent ?
(111) Draw structure of the semicarbazone of Ethanal. 1x3=3

6. Give reasons :

(1) Ammonolysis of alkyl halides is not a good method to prepare pure
primary amines.

(i1) Aniline does not give Friedel-Crafts reaction.
(iii)) Although —NH, group is o/p directing in electrophilic substitution

reactions, yet aniline on nitration gives good yield of m-nitroaniline.

1x3=3
7. (a) What happens when
(i) Propanone is treated with CH;MgBr and then hydrolysed ?
(11) Ethanal is treated with excess ethanol and acid ?
(i11) Methanal undergoes Cannizzaro reaction ? 1x3=3

OR

5 %E;E P.T.O.



(@) frfafaa stfirfranati & qea 3am fafau :
(i) 2CH,COCI+ (CH,),Cd -

Zn (Hg) /&@1g HC!
(i) CH,CH,CHO n (He) ,

i) ( )—COONa + NaOH-C29, 1x3=3

8. (%) Fr=fafad & wex siaw il :

() STy T SrEEiN

(i) zafeREft |ie 3R gaarh |@fa

(ili) gV HieATss TT TET(UTh HIeT5S 1x3=3
A

(@) () FwfaRad uel @i afefya i :

() Sferfawa
(i) e

D) v& AgNO, forera 1 KI forere o fietrn Siar 2 @ 560 SATefRa Jid i
T B 8 2 3

9.  HeRHU 9T S TRATG ST | Zn, Cd 3R Hg EshAvT 91qd FIT 981 hgawd! & ¢
TR TGS hl TR eI W aREdAefietal p-sclieh dwal shi SRR
a3t § aReardsfierdr | fhe yhr i 2 2 3

10. (a) AN Y FHGT T ST HLd §C MHTARGd H5t [Ni(CO),] % Hhv1 T
TFh I ATV 1 TTRA 1T | (TCHTY AT : Ni = 28)
(b) [Pt(NH,), CI(NO,)] %1 ITUPAC T feifia |
(©) [Co(NH,)4]?* ! g H ¥t [Co(en) ] w1 3fersh wmfi 8 ? 1x3=3
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(b) Write the main product in the following reactions :

@) 2CH,COCI + (CH,),Cd -

Ny Zn (Hg) /Conc HC/
(i) CH;CH, CHO >
(iif) Q COONa + NaOH-229, 1x3=3

8. (a) Differentiate between the following :
(1) Adsorption and Absorption
(i1) Lyophobic Sol and Lyophilic Sol
(111) Multimolecular Colloid and Macromolecular colloid. 1x3=3
OR
(b) () Define the following terms :
(1) Zeta Potential
(i1) Coagulation

(II) Why a negatively charged sol is obtained when AgNO, solution
is added to KI solution ? 3

9. Define transition metals. Why Zn, Cd and Hg are not called transition
metals ? How is the variability in oxidation states of transition metals
different from that of p-block elements ? 3

10. (a) Using valence bond theory, predict the hybridization and magnetic
character of the complex : [Ni(CO),] (Atomic number : Ni = 28)

(b) Write [IUPAC name of [Pt(NH,), CI(NO,)].

() Why [Co(en).]3" is a more stable complex than [Co(NH.).]3" ? 1x3=3
3 36
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11.

12.

8

(%) Fr=fafad 9t & fw A Go 31K log Kc Tiehferd iR :
Ni(s) + 2 Ag*(aq) > Ni**(aq) + 2Ag(s)
fear 2 . E° et = 1.05V, IF = 96,500 Cmol L.
e
(@) 298K T fr=Afeifad ot & feft e.m.f. aftenfera Hifsw :
Fe(s) | Fe2* (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)
fe g : Bo¥et = +0.44V

[log 2=10.3010 log 3=0.4771 log 10 =1]
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am = k[A]* [B]Y
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11. (a) Calculate A G° and log Kc for the following cell :

Ni(s) + 2 Ag*(aq) > NiZ*(aq) + 2Ag(s)
Given that E°cell = 1.05V, IF = 96,500 Cmol L. 3
OR
(b) Calculate the e.m.f. of the following cell at 298K :

Fe(s) | Fe2* (0.001 M) | | H* (0.01M) | Hy(g) (1 bar) | Pt(s)

Given that E°cell =+0.44 V

[log 2=0.3010 log 3=0.4771 log 10=1] 3

SECTION - C
12. Read the following passage and answer the questions that follow :

The rate of reaction is concerned with decrease in concentration of
reactants or increase in the concentration of products per unit time. It can
be expressed as instantaneous rate at a particular instant of time and
average rate over a large interval of time. A number of factors such as
temperature, concentration of reactants, catalyst affect the rate of
reaction. Mathematical representation of rate of a reaction is given by

rate law :
Rate = k[A]* [B]Y

x and y indicate how sensitive the rate is to the change in concentration of

A and B. Sum of x + y gives the overall order of a reaction.

9 %%% P.T.O.
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When a sequence of elementary reactions gives us the products, the
reactions are called complex reactions. Molecularity and order of an
elementary reaction are same. Zero order reactions are relatively
uncommon but they occur under special conditions. All natural and
artificial radioactive decay of unstable nuclei take place by first order
kinetics.
(a) What is the effect of temperature on the rate constant of a reaction ?
(b) For a reaction A + B — Product, the rate law is given by, Rate =
k[A]? [B]¥2. What is the order of the reaction ?
(¢) How order and molecularity are different for complex reactions ?
(d) A first order reaction has a rate constant 2 x 103s~1. How long will
6g of this reactant take to reduce to 2g ?
OR
The half life for radioactive decay of 14C is 6930 years. An
archaeological artifact containing wood had only 75% of the 14C
found in a living tree. Find the age of the sample.

[log 4=0.6021 log3=0.4771 log2=0.3010 log 10=1]
1+1+1+2






