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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 lype 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. Arrange the following compounds as directed : (any Two)

@

In decreasing order of basic strength in aqueous solution :

C,H.NH,, (C,H,), NH, (C,H,), N

(i1) In increasing order of solubility in water :

(C,H,), NH, C,H,NH,, C;H,NH,

(111) In decreasing order of their pKb values :

C,H,NH,, C,H,NH,, NH, 1x2=2

3 e P.T.O
-E: .1.U.



2. HIG Tl (a,) 3R @igd % aiget (1/C) % st arrer@ # & ferga-srgeredi X 31
Vo T e e o

1

m

JC —»
frefafad % 3w i -
() Terega-3Taeeai X 3R Y <1 wehfa oY ymfer Hifse |
(i) forega-aToercal X 3R Y sl S5 S 3 sl 3R g ol 2, Al A o Sfgasd

WHTEAIE ? 1x2=2
3. Wi rfufshenatt @ 19 = W & ¢ T T Wi AMHAT & oY 79 Wife wd
SATfUereRdT IdT T Hehd & 7 2
Qus-d
4. (%) Hifaes-srferemye 3 g - TRy & = w18 9 3@ fafau | 1x3=3
sra
(@) e o Ty Iuer Serewu <ot fmferfiad ugi w1 aftnfya $if -
() FerEh |
(i) IR HIATES
(i) Whed 1x3=3

5. (%) TcAH hd o ToTT Ush IUYRT IS8T ¢t BT et afurfsramatt st wefsfa hifsre
() Tfsrer Aferargs Heemo

(i) hrisera srfrfspan
(iii) BT suTsS ftetor stfirfran 1x3=3
A0
(@) T srfufsrenatia A, B @en C & &= i -
LiA/H HNO
@) CH,CH,cI—BCN, o S B— C
NH, (@) LIAIH,  C4H,S0,CI
.. N N 1 =
(i) CH;COOH A > A ®) 1,0 >C 1% x2=3
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2. In the plot of molar conductivity (A ) Vs. square root of concentration (\/6),

following curves are obtained for two electrolytes X and Y :

X

Y\

JC —
Answer the following :
(1) Predict the nature of electrolyte X and Y.
(il) What happens on extrapolation of A to concentration approaching

zero for electrolytes X and Y ? 1x2=2

3.  What do you mean by complex reactions ? Can we determine order and

molecularity of a complex reaction ? 2
SECTION - B
4. (a) Write any three differences between physisorption and
chemisorption. 1x3=3
OR

(b) Define the following terms with a suitable example in each :
(1) Lyophilic sol
(i1) Macromolecular colloid
(1) Coagulation 1x3=3

5. (a) Illustrate the following reactions giving suitable example in each
case :
(1) Gabriel phthalimide synthesis.
(i1) Carbylamine reaction.

(ii1) Hoffmann bromamide degradation reaction. 1x3=3
OR
(b) Write the structures of A, B and C in the following reactions :
LiA/H HNO
() CH,CH,Cl—ECN, o S B—— C
NH, (a) LiAIH CeH;S0,CI

.. N N 1 =
(i) CH;COOH A > A ®) H,0 B >C 1% x2=3

5 E -;E' P.T.O.



6. TH HEe AN X TFEw1 FEd C.H,,0 8 2,4-DNP = 4w 8, e
SAfirertieh I TTERA T2 T & @bt NaOH <t sufeufa § 1, % @iy 7 & W
STRITSIRT TeTT <t & | e X Telet STTerefiehTun TX U=igeh qeiT TIUHT5eh 3T0A T 2 |
fafau

Fifires X <1 HT= |
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@

7. (®)

(@)

(@)

@

(1)

(ii1)

1x3=3

foree dice fgTd & MR W ARG Ay < P &1 a1 d* 31 % foTu serargites
formrma forfeT |

TSR 3TTEY g 1 3T SLd 5T [Ni(CN), ]2~ & Hh Td b
AU Y SRS SIS | (oTo] ShHTeh « Ni = 28)

TUPAC T o 3mmam W Frafarfed gt =1 g3 ke -

SRFANEIoE (TH- 1,2-S3UHM) Siamee (111) 1x3=3

YA

9 T IqHeEAse Al NiCl, - 6H,0 1 AgNO, & |1 firemn S @
ifiTeh o Teh At o A1 AgCl % 31 Hied SAI&fUd gid & | ferfa -

@
(i1)
(iii)

FHA T T G |
T ‘N1’ <ht feeires disrehar |
g% &1 [UPAC M | 1x3=3

fferfga @ fore s ro i -

®
(i)

Zr 3R Hf T 9 9] Bt aret € |
TSRO Y IRE T STToRATehuT ST guTieh & |

(iii) TSiep 1 UM T} 1 0H ToH HH AT R | 1x3=3

YA

TSR] YTL AT $eh 3T JIfiTeh ITH ISk 1 H1 T id & 7 TshHYT UTGA
Sl SATeefToRuT STl ¥ TiEd-efierdT STEshul eTqaii H STiaeieor sTawernst d
NI § FohH TR =1 8 7 3STaT0T St T8 1T | 3
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6. An organic compound X with the molecular formula C,H;,0 forms

2,4-DNP derivative, does not reduce Tollens’ reagent but gives positive
iodoform test on heating with I, in the presence of NaOH. Compound X’ gives

ethanoic acid and propanoic acid on vigorous oxidation. Write the

@
(1)

(iii)

(b)

8. (a)

(b)

Structure of the compound X’.

Structure of the product obtained when compound ‘X’ reacts with
2,4-DNP reagent.

Structures of the products obtained when compound X’ is heated

with I, in the presence of NaOH. 1x3=3
(1) On the basis of crystal field theory, write the electronic
configuration for d* ion if Aj <P.
(1) Using valence bond theory, predict the hybridization and
magnetic character of [Ni(CN) 4]2‘.
(Atomic number of Ni = 28)
(i11) Write the formula of the following complex using [IUPAC norms :
Dichloridobis (ethane-1,2-diamine) cobalt (IIT) 1x3=3
OR
When a co-ordination compound NiCl,-6H,0 mixed with AgNO,, 2
moles of AgCl are precipitated per mole of the compound. Write
(1) Structural formula of the complex.
(11) Secondary valency of ‘Ni’ in the complex.
(ii1) TUPAC name of the complex. 1x3=3
Account for the following :
(1) Zr and Hf have almost similar atomic radii.
(i1) Transition metals show variable oxidation states.
(i11) Zinc has lowest enthalpy of atomisation. 1x3=3
OR
Why transition metals and their compounds act as good catalyst ?
How 1is the wvariability in oxidation states of transition metals
different from that of the non-transition metals ? Illustrate with
examples. 3
[E5E
7 by =1 P.T.O.
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9. (a) Tr=fafed ae srfifsrn % fog o fies St —300 kJ mol ' 2 -
Zn(s) + 2Ag™(aq) — Zn?*(aq) + 2Ag(s)
arfifsha o @ EO | o1 aReherd <hifor |
(fe?: 1 F = 96500 mol™)
(b) MgCl, o fetu 1.0 1 uftesher =i Afq Mg?* 3R T8 Cl~ 3ARM o forw 40
M A 106 S cm?mol~! TF 76.3 S emZmol 1 § | 2+1=3

10. 3d Gshur &oft o frferfiga stem few e g -
Ti2*, Fe2*, Cu2t, Zn2*
(9] AT : Ti = 22, Fe =26, Cu=29, Zn = 30)
TH Y 3T T ! T S
O NIPACNRER RCR E iR CIRE
() AU +1 AT TRToT TaET W Hfereh It @
(iii) i foerR A TTER R |
T o foTT Iugert shr ST | 1x3=3

11. U gom Sife 6t Al & 50% qof 89 & 40 fire orrd € | fopam wm=r & arfyfran
90% quT gt ?
[fean 2 : log 2 =0.3010, log 10 = 1] 3
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9. (a) The standard Gibbs energy (ArG®) for the following cell reaction is
—300 kJ mol!:
Zn(s) + 2Ag*(aq) — Zn?* (aq) + 2Ag(s)

Calculate Ezell for the reaction. (Given: 1F = 96500 mol™1)

(b) Calculate A° for MgCl, if A° values for Mg2" ion and Cl~ ion are

106 S cm2mol~! and 76.3 S cm2mol~! respectively. 2+1=3

10. Following ions of 3d transition series are given :
Ti2*, Fe2t, Cu?*, Zn2*
(Atomic number : Ti = 22, Fe = 26, Cu = 29, Zn = 30)
Identify the ion, which is
(1) a strong reducing agent in aqueous solution.
(11) more stable than its +1 oxidation state.
(111) colourless in aqueous solution.

Give a suitable reason in each. 1x3=3

11. A first order reaction is 50% complete in 40 minutes. Calculate the time

required for the completion of 90% of reaction.

[Given : log 2 =0.3010, log 10 = 1] 3

SECTION - C

12. Read the passage given below and answer the questions that follow :

Aldehydes, ketones and carboxylic acids are some of the important
classes of organic compounds containing carbonyl group. These are highly
polar molecules due to higher electro-negativity of oxygen relative to
carbon in the carbonyl group. Aldehydes are prepared by dehydrogenation
or controlled oxidation of primary alcohols and controlled reduction of acyl
halides. Ketones are prepared by oxidation of secondary alcohols and

hydration of alkynes.

9 E -;E' P.T.O.



Ufeeess Td $hicH eI T W AR dme siifead g9 € wifeRd
Hraifeaterh 3T ATt anTet srffsrand 9 oo & | Ufeesmse wa deH 1 ufed
0-BTEEISH 3TEeATT BId & | 37a: HH 8 P Teh o-IEGIeH I UfeegTss Ud HIeH Ve
T E |
T arfirentier wd i foreram 3 wwH gg stieiR rfiehdss UfegaTesi 1 e &
FTdishd T S & | Heifeatcerh 3Tl 1 foaq werfis Uehigre, Ufeggset %
FATFATHLT, TEETSAT o TA—-3ITTESH o G Fehal AT B | VWWHTCH hraiifaicteh 3TrAl ohi
UIYd el det Ufeshel Swsf o sriedientor & foefra fopan o1 wehan 8 | rifeators
3T Ueeh g Tall Ud 3ATerehal STfatet WIFTel § hTeh! 37freh 3 8id 2 |
() P ) A s e % b e s b Te 5w i

G’F{@lﬁaﬁﬁlﬁ: 1
CH,COCH,, CH,CHO, HCHO, C,H,COCH,
(b) T T T o sl forde s o foTq Ueh wet Temferes qiero € | 1
(c) UfcerTssl T8 HIH] i THE FETGarTR T AR TS SRS it &l
g ? 1
() () UfcsETsS! T Il % UTHhT (o) BTEGISH ol TRATE Tehfcl il BIetl & 7
(i) fr=afafed o 3arel =1 fafaw 1+1=2
2 @—CHOM
ST
frefaRaa stifranati o g 3ee fofign -
| CHy-CHz  (a) KMnO,, KOH
@) @/ O > 1
I
C-Cl -
i @/ H,, Pd-BaSO, )
1+1+1+2=5
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Aldehydes and ketones undergo nucleophilic addition reactions onto
the carbonyl group but carboxylic acid does not undergo nucleophilic
addition reaction. The alpha (o) — hydrogens of aldehydes and ketones are
acidic. Therefore aldehydes and ketones having at least one a-hydrogen
undergo Aldol condensation.

Aldehydes are easily oxidised by mild oxidising agents such as
Tollens’ reagent and Fehling’s reagent. Carboxylic acids are prepared by
the oxidation of primary alcohols, aldehydes and by hydrolysis of nitriles.
Aromatic carboxylic acids are prepared by side-chain oxidation of alkyl
benzenes. Carboxylic acids are considerably more acidic than alcohols and
most of simple phenols.

(a) Arrange the following in the increasing order of their reactivity
towards nucleophilic addition reaction. :

CH,COCH,, CH;CHO, HCHO, C;H,COCH,
(b) Give a simple chemical test to distinguish between Ethanal and
Propanone.

(c)  Why carboxylic acid does not give nucleophilic addition reactions like
aldehydes and ketones ?

(d) (1) Why a-hydrogen of aldehydes and ketones are acidic in nature ?

(1) Write the products in the following : 1+1=2

9 @-CHO Conc - NaOH S

OR

Write the major products of the following reactions :

. CHZ — CH3 (a) KMHO4, KOH
@ O >

0]
I

C-Cl ]
(i) @/ Hy, Pd-BaSO,

1+1+1+2=5
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(i)
(it)
(iii)

(iv)
(v)
(vi)

2

59 Fo7-97 § T 12 F97 & | @4t 397 71Har & |
I8 Y9797 dI7 @S] — &, & I T 7 fa51fsia & /

GUE & 7 J97 G&I1 1 & 3 T 37l TG-ITIT FHR & J97 & | F4% Fo7 2 37 &1
&/

Qe & 4 397 &7 4 @ 11 7% TY-3709 JFR & J97 & | T3 F97 3 3H FT & |

TUZ T H J97 G&IT 12 YR STTETRT F97 8 | I8 J97 5 37 7 & |
T GRIVET 37 Fepaiet & 1T F7 % AT 718 |

@usg <h
CH;CH,CHO 1 ffciiga stfiertishl < &1 SAHTshAT & S aTel 3c9Tgi ohi
STIfh ST : (1€ &7) 2x1=2
(i)  PhMgBr Wd dc9eard H;0*
i)  LiAlH,
(i) HCN

Toreht forgq-oTaercsr o foe@m hi A =Terehdl hl TRWTHT INT | GTgal < |1
I hy gfEfaa gt 8 2 2

2N,05 (g) —> 4NO, (g) + O, (g) JAHHA W, N,O5 H &igar 10 fae 4
05 mol L1 8 92 X 0-4 mol L1 @ ATl 2 | 39 aﬁx%mé;%qe,ﬁwén
Td 39 AW H NO, % 391G hl 3 IReh{ord I | 2
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iit)

(iv)

(v)
(vi)

3

This question paper contains 12 questions. All questions are compulsory.
This question paper is divided into three Sections — A, B and C.

Section A — Questions no. 1 to 3 are very short answer type questions, carrying

2 marks each.

Section B - Questions no. 4 to 11 are short answer type questions, carrying

3 marks each.
Section C - Question no. 12 is case based question, carrying 5 marks.

Use of log tables and calculators is not allowed.

SECTION A

Predict the products formed when CH3CH,CHO reacts with the following
reagents : (Any fwo) 2x1=2

(1) PhMgBr and then H3O*
(i)  LiAlH,
(iii) HCN

Define molar conductivity for the solution of an electrolyte. How does it

vary with concentration ? 2

In a reaction 2N,05(g) —— 4NO, (g) + O, (g), the concentration of
N,Oj5 decreases from 0-5 mol L1 to 0-4 mol L1 in 10 minutes. Calculate
the average rate of this reaction and rate of production of NO, during

this period. 2

P.T.O.
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4. frefarfiga & 3ot & .

(i)
(i)

(iii)

Qs @

ThHYT GTIT AT e NIk I AshardT giid 8 |

Zn, Cd 3R Hg GshHvT o< & & |

Zr Td Hf 31 TT9] F3omd vy s gt § |

Cr

Mn

Fe

Co

Ni

Cu

/n

M2/ M
—-091

-1-18

- 0-44

- 0-28

- 025

+ 0-34

- 076

3Ix1=3

GHAUl Tl ohl 9UH Uit o E° AMI % feu mu stteel @ frefoiflad wei %
3ﬁIéﬁﬁQ:

(1)

(i1)

(iii)

6. (%)

E® T 31 i <hl gl § s SRoedes i 8 2

Mn2t/Mn

Fw feu o KO wEt § sfafiaar s o R @ 2

E® UM 3YITE-EaEY YTcH a1 & ?

Ccu?*/Cu

aforft " e gearfl |idd & 9 ° dF 3T fafey |

HAAT

(i) ‘ga <l ulfered wreeen qer gigmor mresm fafeg |
(i)  ohIATSS! HUN H SISAT T ohT HIL0T FAT & ?
(iii) dT9H™ o g4 W Hifder Tfeemyr =i gedr g ?

4
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SECTION B

Account for the following : 3x1=3
) Transition metals and their compounds show catalytic activities.
(i) Zn, Cd and Hg are non-transition elements.

(1i1) Zr and Hf are of almost identical atomic radii.

Cr Mn Fe Co Ni Cu 7Zn

M2t/ M
—091|-118| =044 | —-028 | —-025| +034 | -0-76

From the given E®values of the first row transition elements, answer the
following questions : 3x1=3

(i) Why is E°

T value highly negative as compared to other
n n

elements ?

(ii1)  What is the reason for the irregularity in the above E® values ?

(i1i)) Whyis E® 9 value exceptionally positive ?
Cu“Y/Cu
(a)  Write three differences between Lyophobic sol and Lyophilic sol. 3
OR

(b) @ Write the dispersed phase and dispersion medium of ‘milk’.

(i1) What is the cause of Brownian movement in colloidal
particles ?

(iii) Why does physisorption decrease with increase in
temperature ? 3x1=3

5 s PT.O.



7. (%) TmAfafea sfufsramst & 89 o aie fafa 3x1=3
(1) hHeR SAffsa

(i) el T
(iii) BA-BIATS-ATeT=hl Affshan
JrqaT
@) () = yehia el & Yods IW H HH-AT A Al Yo 3 2
T T | 2+1=3

() F-CH,-COOH 3@l Cl-CH,- COOH

COOH COOH
(1) @ 31era ©
NO,

(i) WU T TUAH § fave $ifse |
8.  UH YW HifE H AR I 75% forliod B H 30 e A & |ty

ToMT HIT | 3
feam w2 : [log 2 =03, log 3 =048, log4 =06, log5 = 0-7]
9. () fr=faRea # gea 3are = fafew . 3x1=3
CHO
" @ HNOj + HySO,
273 — 283 K
COONa
(ii) Q’ + NaOH %
NH,OH

(i) CH3-C=0 —*—
|
H

AYAT
(@) () SN s 310e WU o1 AT STEH BT @ | e 2
(i) 39 VEHRIGHM 3R S=AhHMA o 7ed faug g Sl ?
(i) FefcfEd g bt we S
T T 2,4-SIEISEIh ARSI 3x1=3
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7. (a)

(b)

Write the equations involved in the following reactions : 3x1=3

(i)
(i1)

(iii)

(i)

(i1)

Cannizzaro reaction
Aldol condensation
Hell-Volhard-Zelinsky reaction

OR
Which acid of each pair would you expect to be stronger ?
Give reason. 2+1=3
D F - CH, - COOH or Cl-CH,-COOH
COOH COOH

(1D) @ or
NO,

Distinguish between Propanal and Propanone.

8. A first order reduction takes 30 minutes for 75% decomposition.
Calculate tq/s. 3

Given : [log2 =03, log3 =048, log4 =06, log5 =0-7]

9. (a)

(b)

Write the major products in the following : 3x1=3

1)

(ii)

(iii)

(1)
(i1)

(iii)

CHO
@ HNO, + H,SO,
273 -283K

COONa

y + NaoH 229,

NH,OH

CH;-C=0 —2——
|
H

OR

Oxidation of propanal is easier than propanone. Why ?

How can you distinguish between Acetophenone and
Benzophenone ?

Draw the structure of the following derivative :
2,4-Dinitrophenylhydrazone of Propanone 3x1=3

E4E
7 o P.T.O.



10. fmfafed ¥ % faT fo.a1. 96 (emf) aiehlcrd T

Zn (s)| Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)

ﬁmw%:Eez =—-0-76 V 3R
7n“*/7n
E® =+080V
Ag*/Ag

[log 2 = 0-3010, log 3 = 0-4771, log 10 = 1]

11. () fr=afafed g%t & T Td Fraehi aeu faRaw

@ INiCll*

(i)  [Co(NHg)gl3+

(ili)  [FeFgl3-

[SHTY] ShHT : Ni = 28, Co = 27, Fe = 26]
HAAAT

(@) () TFHAfafed g%a s [UPAC W faRau :
[Co(NHj),(H,0)CIICI,,

(i) 39 fere wa fggqr fomre o o9 & @ ot 8 2

3Ix1=3

(i) [Fe(NHg)gl3* 3R [Fe(Cy0,)5]3~ H ¥ M-8 Hpa 3Hfuh

Tl 7 3R 4 2

i

3Ix1=3



10.

11.

Calculate the emf of the following cell : 3

Zn (s)| Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)

Given : Ee 9 =—0-76 V and
7n“*t/Zn
E® =+080V
Ag*/Ag

(a)

(b)

[log 2 = 0-3010, log 3 = 0-4771, log 10 = 1]

Write the hybridisation and magnetic character of the following
complexes : 3x1=3

i) [NiCly*
(i)  [Co(NHjg)gl3*

(iii) [FeFg]3~

[Atomic number : Ni = 28, Co = 27, Fe = 26]

OR

) Write the IUPAC name of the following complex :
[Co(NHj3)4(H50)C1]ICl,

(i1))  What is the difference between an Ambidentate ligand and a
Bidentate ligand ?

(iii) Out of [Fe(NHg)gl3* and [Fe(C504)313~, which complex is
more stable and why ? 3Ix1=3

P.T.O.
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12. fAfafaa sig=ee =i afeu qen fou Tu wwai & I e 1+1+1+2=5
Ui, ST 310 A U e fueh gRgH e % ekt gl
g foemaa @ e wreife AfTeRT w1 U mgwqel @t S § | UHE T
T3¢l NI, BATSS, UHATES, 3cATfe T oAl & | 3 BBGIoM e Jeiid ohid!
3 a8 3k wfifes 1o wwifaa B § | Ufcsha Wl e @ veer ames Bt
2 | WAfes Tl § soegH fories 9 o 9g A aRekdl § 9fg w
HHl HTd & | WHET Al AMTRE ATgioN W SUTEd eI soeeH et
1 Sucteyar g Faifa gt 8 | TTsgior TwAI] W Sufed gEgien WHTILSH
1 TG T SAAGRATS o ThR qAT I IcqTG1 sl Fehfd T TWTE e,
fecfre wd gefiass WAl il wewH qen fadie o forg sueerh § | Witfess Wbl
&1 srffsramsficrar =1 W ufseen gra et feran S wekar 2 |

(i)  Ufcfa hiea-serrem stfufsha w=i yefifa & st 2 1

) Frfafgd s 37k pK), AT % S@d gY A | sated i 1
Ce¢H;NH,, NH;, CoHsNH,, (CHjg)gN

(i) fe~gen wlieqor g0 CH3CHoNH, Ud  (CH3CHg)oNH o HET 3T

fade o Tehd B 2 1
iv) (&) T=faRaa safufspensti @ A 9ar B it st=mm fofgu . 2x1=2
NO,

Sn + HCI Bry Sict
(D > A B

Bry/ ale. KOH
(I)  CH3CH,CONH, —2°%° , a SHCOCL
3AYAT
(@) frafafaa = 3mu & giafda war . 2x1=2

1)  S=sIgeh 37 8 Ufetd
(1) U 8 p-sfe=

10

i
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SECTION C

Read the following passage and answer the questions that
follow : 1+1+1+42=5

Amines constitute an important class of organic compounds derived by
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl
groups. Amines are usually formed from nitro compounds, halides,
amides, etc. They exhibit hydrogen bonding which influences their
physical properties. Alkyl amines are found to be stronger bases than
ammonia. In aromatic amines, electron releasing and withdrawing
groups, respectively increase and decrease their basic character.
Reactions of amines are governed by availability of the unshared pair of
electrons on nitrogen. Influence of the number of hydrogen atoms at
nitrogen atom on the type of reactions and nature of products is
responsible for identification and distinction between primary, secondary
and tertiary amines. Reactivity of aromatic amines can be controlled by
acylation process.

) Why does aniline not give Friedel-Crafts reaction ? 1
(i)  Arrange the following in the increasing order of their pK; values : 1
CgHsNHy, NH3, CoHsNH,, (CHg)3N
(iii) How can you distinguish between CH3CHoNH, and
(CH3CH9)9NH by Hinsberg test ? 1

(iv) (a)  Write the structures of A and B in the following reactions : 2x1=2
NO,

Sn + HCl Bry water
D > A >B

Bry/ ale. KOH
(I)  CH3CH,CONH, —2°%° , o SHCOCL
Pyridine
OR
(b)  How will you convert the following : 2x1=2

D Benzoic acid to aniline

(II)  Aniline to p-bromoaniline

i
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(iii)
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 12 questions. All questions are compulsory.

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

(iti) Section A - Questions no. 1 to 3 are very short answer type questions, carrying
2 marks each.

(iv) Section B — Questions no. 4 to 11 are short answer type questions, carrying
3 marks each.

(v)  Section C - Question no. 12 is case based question, carrying 5 marks.

(vi)  Use of log tables and calculators is not allowed.

SECTION A
1. Arrange the following compounds in the increasing order of their
property indicated : (Any fwo) 2x1=2
) Acetaldehyde, Benzaldehyde, Acetophenone, Acetone (Reactivity
towards HCN)
(ii) (CHg)9CHCOOH, CH3CHy,CH(Br)COOH, CH3CH(Br)CHyCOOH
(Acidic strength)
(iii) CH3CHy0OH, CH3CHO, CH3COOH (Boiling point)
2. In a plot of A, against the square root of concentration (CY2) for strong

and weak electrolyte, the value of limiting molar conductivity of a weak
electrolyte cannot be obtained graphically. Suggest a way to obtain this

value. Also state the related law, if any. 2
3. Write reasons for the following statements : 2x1=2
) Benzoic acid does not undergo Friedel-Crafts reaction.

(i1)  Oxidation of aldehydes is easier than that of ketones.

SECTION B
4, (a)  Write reasons for the following : 3x1=3

1) Ethylamine is soluble in water whereas aniline is insoluble.

(i)  Amino group is o- and p-directing in aromatic electrophilic
substitution reactions, but aniline on nitration gives a
substantial amount of m-nitroaniline.

(iii) Amines behave as nucleophiles.

OR

3 R PT.O.
[EE



5 (%)
(@)
6. ()

(ii)

(iii)

o o 0

a1 ffefaa afads & i 3x1=3
() ATEgresia | Ui

(i) TIATHTES H AT

(i) TSRS H WAHHEA

(i) d° 1 Toreed &7 foumed foga & smur W gl fo=m
faRauafc A, <P 2 |

(i) [Fe(CN)gl3~ goa A & Safh [Fe(CN)gl4~ hagrashm
2 138 %A &l gfee & forw swror @ |

[GRHTY] SRHT : Fe = 26]
(i) HFA [Co(NHy)glCl, % faemm # Ioafeq st i &
fafiaw | 3x1=3
HAUAT
()  TFA [CoFgl3~ T Had TashUT Frachid el giterfera HIf |
(Co =T TTHTY AT = 27)
i) feuw T @pe w1 IUPAC 7 ferfiae
[CrCly(H,0),ICl
(i) = 3 gl § | HF-T1 ATk TRt § 3R w1 2
[Fe(Hy0)gl3+, [Fe(Cy0,)513- 3x1=3

feferfigd & 9 19-91 A TIEF g 3 =1 2
Tid+, Cr3+, V3*
(9THT] ShHTeh @ Ti =22, Cr =24, V=23)

ATl & Tfd Fe2* I a1 § Mn2+ 9gd ik Sl i & 2

foret arg it ITAW SATFHIRWT AT IHeh ohad AFUES  31ET
Tq3ES # e Bt § 2 39 e i gfee <hifs | 3x1=3

4 ESE



(b)

5 (a)
(b)

6. 1)
(i1)
(iii)

How will you carry out the following conversions : 3x1=3

(1) Nitrobenzene to Aniline

(ii))  Ethanamide to Methanamine

(iii) Ethanenitrile to Ethanamine

) Write the electronic configuration of d® on the basis of
crystal field splitting theory if A) < P.

(i) [Fe(CN)gl 3- is weakly paramagnetic whereas [Fe(CN)6]4_ is
diamagnetic. Give reason to support this statement.
[Atomic no. : Fe = 26]

(i1i) Write the number of ions produced from the complex

[Co(NH3)glCly in solution. 3x1=3
OR
) Calculate the spin only magnetic moment of the complex

[CoFgl3~. (Atomic no. of Co = 27)

(i)  Write the IUPAC name of the given complex :
[CrCly(Hy0)41C1

(i1i)  Which out of the two complexes is more stable and why ?

[Fe(H20)6]3+, [Fe(0204)3] 3~ 3x1=3

Which ion amongst the following is colourless and why ?
Ti4*+, Cr3+, V3*
(Atomic number of Ti = 22, Cr =24, V =23)

Why is Mn?* much more resistant than Fe?* towards oxidation ?

Highest oxidation state of a metal is shown in its oxide or fluoride
only. Justify the statement. 3x1=3

5 g P.T.O.



7. T A A’ (C,H,0) sadlishd 8t B’ (CoH,0y) ST 8 | ‘A SIS
JATfshat grT el 31E&Y a1 & 991 HON @ S1f¥fshan steh Aifieh ‘¢ sATan 8 |
‘C TA-IERd B 2-gISGIFEIIUATSSh 70t <l 8 | s ‘A’ B’ 3 ¢’ hi

JguH hIfNY | Teg Afufshaneti & g fafay | 3
8. feu mu fug =1 3raaiie hifsie iR ffafigd o & 3w S . 3x1=3
y
/F
I 14
x| g //”
i b
5 }
0 X
Logp —

(G) el W Al % Y & T I FHleRt ®9 § ffigw |
(i) ATiE <l BT 1§ ?

(iii) @1 1 Ad:@S F1 efug a1 g ?

9. (&) Tmfafaa sfufsrnst & veg s fafem 3x1=3
() A, tEed Flse & Aty i S R |
(i) & a9 W U, siHia STa & T 3ffshan star ? |
(i) Ufem, FO®E 3 wHifaes dielRmm sEgeEEs % "1y
arfrforan et B |

HAAAT



7. A compound ‘A’ (CoH40) on oxidation gives ‘B’ (CogH40O9). ‘A’ undergoes
Iodoform reaction to give yellow precipitate and reacts with HCN to form
the compound ‘C’. ‘C’ on hydrolysis gives 2-hydroxypropanoic acid.
Identify the compounds ‘A’, ‘B’ and ‘C’. Write down equations for the

reactions involved. 3
8. Observe the given figure and answer the following questions : 3x1=3
y
b
Q
- -7 a4
Mg | -7

w L. -

o

—

O X
Logp —>

) Write the expression for adsorption of gases on solids in the form of

an equation.
(i1)  What is the slope of the graph ?

(iii)) What does the intercept of the line represent ?

9. (a)  Write equations involved in the following reactions : 3x1=3
i) Ethanamine reacts with acetyl chloride.
(i1)  Aniline reacts with bromine water at room temperature.

(i1i) Aniline reacts with chloroform and ethanolic potassium
hydroxide.

OR

7 R PT.O.
[EE



10.

11.

@) () Ffafea sEfew ®fE w1 IUPAC ™ fafaw :
(CH4CH,),NCH,
(i) F=faRaa & for TRt forfau -
Q)  Afsua Afcmmss dvayo

(II) BN SHMEs FEis 1+2=3
298 K W ffeflgd o« & fou =< aftewr fafge o foarsa (emf)
giesfora HifS 3
Cr|Cr3+(0-1 M) || Fe?* (0-01 M) | Fe
fenmng: E©, =—075V
Cr°t/Cr
EC,  =-045V
Fe“"/Fe
(log10=1)

() () Hot e ¥ faeat WA % d-hereh quiaan wia g 8, fee o
38 HhAT A HHT 11 8 | e hi gfse hifvu |
(i) Mn 3R Zn% E® Mmaﬁfmwnﬁ@afwwmﬁ

M2*/
qAE? ‘
(iii)  Eshuv 1Y fhrengd = fafa st § 2 3x1=3
JroraT
(@) = few mu fag & smam W fF=fatad s & s T Sx1=3
900
800 -
700
600 - Sroft 2
T, 500
£ 400+
@é goft 1
T 300
T 900 -
100
0




10.

11.

(b) @ Write the IUPAC name for the following organic compound :
(CH3CHg)9NCHg
(i1)  Write the equations for the following :

D Gabriel phthalimide synthesis
(II) Hoffmann bromamide degradation 1+2=3

Write the Nernst equation and calculate emf of the following cell at
298 K : 3

Cr|Cr3+(0-1 M) || Fe2* (0-:01 M) | Fe

Given: E®© =—0-75V
Ccr3t/Cr
E® =045V
Fe2t/Fe
(log10=1)

(a) (1) Silver atom has completely filled d-orbitals in its ground
state, it is still considered to be a transition element. Justify
the statement.

©
(iil) Why are E values of Mn and Zn more negative than

M2+ /M
expected ?
(iii)) Why do transition metals form alloys ? 3x1=3
OR
(b)  Answer the following questions on the basis of the figure given
below : 3x1=3
900
800
700
I 600
7. 500
® 400
g Series 1
0]
i 300
2]
< 9001
100
0

Atomic number ——

9 R PT.O.
[EE



12.

1)  3dFvft & ford I h1 HUE TETH AaH Bt g ?
(i) fgdl o gt et o argett & FvH el JeR w=Ii Bl § 2
(iii) ESHHYT GTg3Ti hl HUE TAH I FAi JAt § 2

wQus

= feu T srg=ee i ufen o frfafad st & 3@ e 1+1+142=5

forelt Tamafaes arfufseen & forw amm fem, srfufsean o 1 stfiresment <t @igan
YT HIIH g & TS HLal 3 | Th A= AAGRAT aA + bB — C
o gmeht srfufshan sRifafa & S aegadt o 98 8, 31eiq 98 U mefis
srfufsean 8, o fam e Smm 2 r = k[AIX[B)Y w67 [A] 3R [B], A 3fK B I
gigaredl & W gfd ofter # Fefig a8 | g x 3R y Iads Stfufshan &
fore aftafda g € fo v g feifa forn Smar 8 1 k& w39 affeafo
% o1y gfafda g € s erfufsean o 6t yenfed st € S am, gE, I
FABA, M | T TRl 1 SAIg AT St ot ife & €T § AT 7T 3 |
I hiTe I ATTSHAT T 7 3R TEd1 & 3R 97 AfRNeh! shi Aigam W e
T Tdd g1 B | Yo ehife bl rfufshan haet Uk ATy sl Higar w R
HH 7 | T tufshan fgeftar hife <t el St & 519 $9eh! A HIfe T &1 | Th
SR afe gua rfufshan <t wife fruifa = <ft, @ 79 9wy e Tt off
YRR WM o Toh 9= ¥ k g L Tohd & |
(i) TfaRad a7 s arctt AR i Ha Hife TREhiTd HIT
a1 = k[A]V2 [B]3/2
i)  arfufshan & 9 W A 1 T 9= BT | 2
(iii)  Afrfskam o & @@ SAfirgT ] 2
(iv) (%) TUH 9em Hife s AR H 50% F 8 § 77-78 fime @
8 | 39 AR o 30% U B H @ dTel §HI 1 Iieha
HI™TT | (log 10 = 1, log 7 = 0-8450)

AU
(@) TP gom Hife i fulshan 1 o fommes 1 x 1073 Ifq Twve B |

30 Afufspan # S1firehres Al 96N 5 ¢ @ =t 3 g B | fohat
I A ? (log 8 = 04771, log 5 = 0-6990)

[=1E5:



12.

) Which element in 3d series has lowest enthalpy of atomisation ?

(i1) Why do metals of the second and third series have greater
enthalpies of atomisation ?

(iii) Why are enthalpies of atomisation of transition metals quite high ?
SECTION C

Read the passage given below and answer the questions that

follow : 1+1+1+2=5

The rate law for a chemical reaction relates the reaction rate with the
concentrations or partial pressures of the reactants. For a general
reaction aA + bB — C with no intermediate steps in its reaction
mechanism, meaning that it is an elementary reaction, the rate law is
given by r = k[A]¥[B]Y, where [A] and [B] express the concentrations of A
and B in moles per litre. Exponents x and y vary for each reaction and
are determined experimentally. The value of k varies with conditions
that affect reaction rate, such as temperature, pressure, surface area, etc.
The sum of these exponents is known as overall reaction order. A zero
order reaction has a constant rate that is independent of the
concentration of the reactants. A first order reaction depends on the
concentration of only one reactant. A reaction is said to be second order
when the overall order is two. Once we have determined the order of the
reaction, we can go back and plug in one set of our initial values and
solve for k.

1) Calculate the overall order of a reaction which has the following
rate expression :

Rate = k[A]V2 [B]3/2
(ii1)  What is the effect of temperature on rate of reaction ?
(iii)) What is meant by rate of a reaction ?

(iv) (a) A first order reaction takes 77:78 minutes for 50%
completion. Calculate the time required for 30% completion
of this reaction. (log 10 = 1, log 7 = 0-8450)
OR
(b) A first order reaction has a rate constant 1 x 10= per sec.

How long will 5 g of this reactant take to reduce to 3 g ?
(log 3 =0-4771; log 5 = 0-6990)

[=1E:
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General Instructions :

Read
(1)

(ii)
(iii)
(iv)
(v)
(vi)

56/B/5

the following instructions very carefully and strictly follow them :

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 - Questions no. 1 to 3 are very short answer type
questions, carrying 2 marks each.

Section B - Questions no. 4 to 11 are short answer type questions,
carrying 3 marks each.

Section C — Question no. 12 is a case based question, carrying
5 marks.

Use of log tables and calculators is not allowed.

SECTION A

Write the chemical equations involved when aniline is treated
with the following reagents : (Any two) 2x1=2

(i) CH3COCI/Pyridine
(i1) Bry water
(iii) HCI

Define electrochemical cell. What happens if external potential

applied becomes greater than Egell ? 2

Write two differences between Order of reaction and

Molecularity of reaction. 2x1=2
SECTION B

Account for the following : 3x1=3

(i) Transition metals generally form coloured compounds.
(i1) Zn has the lowest enthalpy of atomisation.

(111) Atomic radii of 5d and 4d series of elements are almost
identical.

Page 3 P.T.O.
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56/B/5

()

(i) Uh-Ush 380 Higd HIRad 9ei sl TN shif :
(I) 3Ive~l forre
(II) hHicie 9

(ii) FHfaRea g% o g3 e
gwwuﬂﬁﬁm(ll)ws@ 2+1=3

(1)  [Ni(CN)4]2- 1 §0 T SATHd Iy |
(Ni %l THTY] SHHT = 28)
(i) TTfIRaq &%« *1 IUPAC 9 Tafew

[Co(NHg)sCIICl,

(i) TIhh FeEASH qarett § = s=shu fo=rme foret &
<E I 8, 1 2 3x1=3
% 1 TH-Ush 36BN od gU Hfdfead 9ai i 9iwriya
i 3x1=3
(i) gawf 9id
(i) i
(iii) wgTUIeh HIATTS
HAAGT .

(@) wifaes ooy e TaEle rfamivwr & = @\ I
ferRem | 3x1=3
fefafga 9 grag srfufsrad fafgu . 3x1=3

()

() BHAE sEEEe Mt Afufw
(i) Afswer Afcss gvavor
(iii) e ferfspa
Srera
frafafaa § A, B 3t ¢ &1 wwaamd fafau - 2><1§=3

NH;

(i) CH3;COOH

H,SO
Gi) CgHzNO, —retHCL o 2204, B

453 473K _
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(a)

(b)

(a)

(b)

(a)

(b)

(i)  Define the following terms with an example :
(I) Ambidentate ligand
(IT) Chelate effect
(i1) Write the formula of the following complex :
Hexaammineplatinum(II)chloride 2+1=3
OR

(i)  Write the hybridization and geometry of [Ni(CN),]2-.
(Atomic number of Ni = 28)

(i1)  Write the IUPAC name of the following complex :

[Co(NHj3)5Cl1]Cl,
(iii)) Why are low spin configurations rarely observed for
tetrahedral coordination entities ? 3x1=3
Define the following terms with an example of each : 3xI1=3
(i)  Lyophilic sol
(i) Gel
(iii) Multimolecular colloid
OR
Write three differences between Physisorption and
Chemisorption. Ix1=3
Write the reactions involved in the following : Ix1=3

(i) Hoffmann bromamide degradation reaction
(i1) Gabriel phthalimide synthesis
(iii) Carbylamine reaction

OR

Write the structures of A, B and C in the following : 2x1 é =3

H :
() CHyCOOH s , o LA, .0 HNO, .

A H,0 0°C

H,SO
Gi) CgHzNO, —retHCL o Y4, B
453 -473K

Page 5 P.T.O.
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10.

56/B/5

o

ffafigd 9 1 emf IRehfdd HIfST 3

Zn (s)|Zn2+ (0-01 M) || (0-001 M) Ag+ | Ag (s)

ﬁmw%:E%E=l-56V,

[log 2 = 0-3010, log 4 = 0-6021, log 10 = 1]

T YUH Hife hl AMGRAT Sl 25% T & H 30 e 1d & | o

e 3R t1/9 % A Ufefera Shifve | 3
[log 2 = 0-3010, log 4 = 06021, log 3 = 0-4771 ]
(%) frafaRea & fore sro dfw . 3x1=3

(i) wdfepdemss #, & -NH, @qg &4 &, Wg ad
T —NH, 99z & SHiehreislq fotaq ¥ I 8l & |

(ii) T hl STULT HISIF TR 3Tl 311 Yol BidT 2 |

(iii) UfcSaTEE a hieH H o-BTEGISH hl Tehid T+ Bl 7 |
3t

T hEHh A0 (A) & snftas g3 C5H; (0 &, e
AR I JATFIA T8l hial, fobg NaHSOg o 1 AN
Tifires sATaT 3 SR 3TN <t sufeafa O wifeaw ggiedss &
oY T I W GTcHe STRISIHH qequ a1 3 | 98 J9d
JATFEROT X TATgeh 3T TUAIgeh 3TFA <ol & | feflaw .

G)  iftes < gurfaa g
(i) F@ifies 1 IUPAC 9™

(iii) NaHSOg3 @1 (A) st Afafshan 3x1=3
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10.

56/B/5

Calculate the emf of the following cell : 3

Zn (s)|Zn2+ (0-01 M) || (0-001 M) Ag+ | Ag (s)

Given: E° . =156V,
cell

[log 2 = 0-3010, log 4 =0-6021, log 10 =1]

A first order reaction is 25% complete in 30 minutes. Calculate

the value of rate constant and t. 3

(a)

(b)

[log 2 = 0-3010, log 4 = 0-6021, log 3 = 0-4771]

Give reasons for the following : 3Ix1=3
(i) In semicarbazide, there are two —NHy groups, but

only one is involved in the formation of
semicarbazones.

(i1) Carboxylic acid is a stronger acid than phenol.

(iii) o-hydrogens of aldehydes and ketones are acidic in
nature.

OR

An organic compound (A) with molecular formula
CsH19O does not reduce Tollens’ reagent, but forms an
addition compound with NaHSOs3 and gives positive
iodoform test on heating with NaOH in the presence
of I. On vigorous oxidation, it gives ethanoic and
propanoic acid.

Write
(i)  the possible structure of the compound.

(i1) the IUPAC name of the compound.
(iii) the reaction of (A) with NaHSOs. Ix1=3

Page 7 P.T.O.




11. (i) EshHU 91gati Al YW #ofi °§ HH-E 91g wed §gur +1
JTeFEfIShTT STeET TIIdT B 3T &= ?

(i) Cr2+ Jdd AU g SAaieh Mn3+ JaaT TR Ieheh, STelfeh aHl
d4 iefis 7, = 2

(iii) 3d #oft ¥ Ueh HshHYT A T ATH FATST
1) 1 aiEd- Afaienr Taeemd &l guridr 7, 3R
(ID) ST 3Tcaferes G § SATFHIShHIU 1LY e9riar g | Ix1=3

Qus 1
12. Tafafaa sgeag =i ufer ot gae = fou 7wt & 3@ i
Ufceese 3t HeM Aot s sfifranstt § fig @ 8
Ufcgelss T TaHIehol fehiehl S8 ATsfdeh 3, KMnO,,
KyCryOy, 3T g SEH & SEiadfcieh 3TFall § 3Taeiehd &l S
g | 99 Hg SfiaEie AfiRNe JEId: g IARES I Hier
faeem ot Ufeeerssi &l oAfwfid ® <d & | HeH aW=Ia: J9d
faEdTsT H & atfefihd 21d 2 |
tfcggse Ud $idd HCON, NaHSOs, Uehigial, Jifar et 3t
MR Tyl S| 3T® ATVRURRT & 19 HEiMA T g T
AERET AR SAGRITT <d & | Ufesarssl SR hieHl | 3ufeud

0-BTSSISH ST BId & foteeh SRl 9 Uesid 99 <d 7 |

(i) hIEHT i gaTr d Ufeeagsl w1 SAfadiehr T ¥ I Al
7T 8 ?
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11. (1) Which metal in the first series of transition metals
exhibits +1 oxidation state most frequently and why ?

(ii) Of the d* species, Cr2* is strongly reducing while Mn3+ is
strongly oxidising, why ?

(111) Name a transition element in 3d series

(I) which does not exhibit variable oxidation states,
and

(IT) which shows a larger number of oxidation states.
3x1=3

SECTION C

12. Read the passage given below and answer the questions that
follow :

Aldehydes differ from ketones in their oxidation reactions.
Aldehydes are easily oxidised to carboxylic acids on treatment
with common oxidising agents like nitric acid, KMnOy,
K9Crg0O7, etc. Even mild oxidising agents mainly Tollens’
reagent and Fehling solution also oxidise aldehydes. Ketones

are generally oxidised under vigorous conditions.

Aldehydes and ketones undergo nucleophilc addition reactions

onto the carbonyl group with a number of nucleophiles such as
HCN, NaHSOg, alcohols, ammonia derivatives and Grignard

reagents. The a-hydrogens of aldehydes and ketones are acidic
due to which they undergo Aldol condensation.

(i) Why is the oxidation of Aldehydes easier than Ketones ?

56/B/5 Page 9 P.T.O.




(i) T=afafaa et s 3Rt Tl T rfufsranst & gfa
TATshATSiieTar & agd hH T Safedd hIfT
e, UEEH, dute, S
(iii) UHRH AR I § favg &1 & ol et adeu
fefeT |
(iv) (%) FAfaRea sifufseamst @ g 3earg fafaw I1+1+142=5

o (el aN

(@) 3 fafafga sur=on & fFe IR Trae Har ?

(I) S0k 3TFd ¥ e lcSaes

(II) TOH-2-37Td ¥ T

56/B/5 Page 10




(i1) Arrange the following compounds in the increasing order
of their reactivity towards nucleophilic addition reaction :

Ethanal, Acetone, Propanal, Acetophenone

(iii)) Write a simple chemical test to distinguish between
Acetone and Ethanal.

(iv) (a) Write the major product in the following
reactions : 1+1+1+2=5

OR

(b) How will you bring about the following conversions ?
(I) Benzoic acid to Benzaldehyde

(II) Propan-2-ol to Propanone

56/B/5 Page 11
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T 3597
HEITRGT 4551 %1 Sga draer1 & 9ieq 3t 377 &xedl @ 1 g |

(i)
(it)
(iii)

(iv)
(v)
(vi)

59 Fo7-97 § T 12 F97 & | @4t 397 71Har & |
I8 Y9797 dI7 @S] — &, & I T 7 fa51fsia & /

GUE & 7 J97 G&I1 1 & 3 T 37l TG-ITIT FHR & J97 & | F4% Fo7 2 37 &1
&/

Qe & 4 397 &7 4 @ 11 7% TY-3709 JFR & J97 & | T3 F97 3 3H FT & |

TUZ T H J97 G&IT 12 YR STTETRT F97 8 | I8 J97 5 37 7 & |
T GRIVET 37 Fepaiet & 1T F7 % AT 718 |

Qusg <h

CH,CHO 1 fifcifigd sifiertsl o @19 AMMfRa 8 o9+ atet 3camal ol
TR HINT : (1S 7 ) 2x1=2

(i)  CH3MgBr W dcwvend HyO*
(ii)  Zn(Hg)@Tg HCI
(iii) e AfRH®

298 K T Ush ITeiehdl At @™ 0-001 M KC1 faer@a 2, o1 Ifcliyr Ta =merehal
HAM: 1200 Q TH 1-5x 1074 S em~1 B | 39 B oI Td HieR =Tetehdl oh
gierets $ifsTT | 2
Teh AR X o Ifd Jom ife qen Yo fd fedm swife i g |

(i) YR Figar o T Se™ A o 9 R J9Td g9 ?

(i) XA Y A1 T HigdTd g A H B W F&AT THS T 2 2x1=2



General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(iii)

(iv)

(v)
(vi)

3

This question paper contains 12 questions. All questions are compulsory.
This question paper is divided into three Sections — A, B and C.

Section A — Questions no. 1 to 8 are very short answer type questions, carrying
2 marks each.

Section B — Questions no. 4 to 11 are short answer type questions, carrying
3 marks each.

Section C - Question no. 12 is case based question, carrying 5 marks.

Use of log tables and calculators is not allowed.

SECTION A

Predict the products formed when CH3CHO reacts with the following
reagents : (Any fwo) 2x1=2

(1) CH3MgBr and then H3O*
(i)  Zn(Hg)/Conc. HCI

(iii) Tollens’ reagent

The resistance and conductivity of a conductivity cell containing
0-001 M KCl solution at 298 K are 1200 Q and 15x107% Scm™l.
Calculate its cell constant and molar conductivity. 2

A reaction is first order in X and second order in Y.
1) How is the rate affected on increasing the concentration of Y three
times ?

(11) How is the rate affected when the concentrations of both X and Y
are doubled ? 2x1=2

P.T.O.
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4. ()
(@)
5. (+)

Qus ™
frfifiaa sl 3 Seamd 1 TR Hif

3Ix1=3

3Ix1=3

H,0*
(i)  CHzMgBr+CO;, —3——
. (a) DIBAL-H
(i)  CH4CN >
(b) HyO
CONH +
(i) 2 Ha9
A
AT
ffafan Al =1 379 Fefd qoeE % Sed A W SFaredd
#ﬁﬁ?q:
(i)  CH4CHO, CH;CH,CHO, CH; - (|3| — CH, — CHj,
o)
CH, - ﬁ —CH; (HCN % 9fd tfufsramfieran)
0
(i) CH4COOH, Cl — CH, — COOH, (CH,),CH - COOH

(T Yarerdr)
COOH COOH COOH

(iii) @ <j| @(WW)

NO,  OCH,
frefrfiad & ge serd @ ke :
CHO
" @ HNO; + HySO,
273 - 283 K
COONa

(i1) O/ + NaOH %

NH,OH
—_—

(i) CHy—C=0
|

H
HAAAT

i

3Ix1=3



4. (a)

(b)

5. (a)

SECTION B

Predict the products in the following reactions : 3x1=3

H, 0"
(i)  CHzMgBr+ CO;, —3——

. (a) DIBAL-H
(i)  CH4CN >
(b) HyO

CONH, H.,0O"
@ I R
OR

Arrange the following compounds in increasing order of their
property as indicated : 3x1=3

()  CHZCHO, CHyCH,CHO, CH, — ﬁ — CH, - CH,,

CHg - |C|3 —CHg (Reactivity towards HCN)

(ii)) CH3COOH, Cl - CH, — COOH, (CH3),CH - COOH
(Acidic strength)
COOH COOH COOH

(i11) @ , <j| , <j| (Acidic strength)

NO, OCH,

Write the major products in the following : 3x1=3
CHO
1 >
273 - 283 K
COONa
(ii) O/ + NaOH 229,
NH,O0H
ii) CH3-C=0 ——
|
H
OR
5 P.T.O.
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(@) ()  WYAE 6T U IS HT SRR A BT 8 | F 2
(i) 39 VEHRIRHM 3R SAhHMH o 7ed favg g 4l ?

(i) F=fcTRaa sgea= st AT 913

T Sl 2,4-STE1SS B HARES I 3x1=3

6. fafaRaa g« & fou faan. a1 (emf) Tfepfaa HifSw 3
Zn (s)| Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)

femmn ® : B b, =—0T6V 3

Zn“"/7Zn

E® =+080V
Ag*/Ag

[log 2 = 0-3010, log 3 = 0-4771, log 10 = 1]

7. (%) caAfREN |id W@ GOE |id o o9 # 91 AR fAfEn | 3
3T
(@) () gu i uliEra e qun aREm e fakay |
(i) SISl UM H SIS T T HROT 7 8 2
(iii) dTIH % g4 T Wifdes AT = =ear § 2 3x1=3

8.  UH YW HifE H AR I 75% forlioH B H 30 e & & |ty
TOET T | 3

fem ™ 2 ¢ [log 2 =03, log 3 =048, log 4 =06, log5 = 0-7]

9. T=faiRea s s e . 3x1=3
(i)  HshHYT GTgC TAT $Hoh AT ICIEhHIT HlshIAT G & |
(i)  Zn, Cd 3R Hg kAT o< &l & |
(iii)  Zr Wa Hf %1 wEro] Beemd e sier Bt 8 |

6

i



(b) @ Oxidation of propanal is easier than propanone. Why ?

(i) How can you distinguish between Acetophenone and
Benzophenone ?

(iii) Draw the structure of the following derivative :

2,4-Dinitrophenylhydrazone of Propanone 3x1=3

6. Calculate the emf of the following cell : 3

Zn (s)|Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)

Given : E® 9 =—0-76 V and
Zn“*t/7Zn
E® —+080V
Ag*/Ag

[log 2 =0-3010, log 3 =0-4771, log 10 =1]

7. (a)  Write three differences between Lyophobic sol and Lyophilic sol. 3

OR
(b)y @A) Write the dispersed phase and dispersion medium of ‘milk’.

(1) What is the cause of Brownian movement in colloidal
particles ?

(iii) Why does physisorption decrease with increase in

temperature ? 3x1=3
8. A first order reduction takes 30 minutes for 75% decomposition.
Calculate tq/s. 3

Given : [log 2 =03, log3 =048, log4 =06, log5=07]

9. Account for the following : 3x1=3
1) Transition metals and their compounds show catalytic activities.
(i1))  Zn, Cd and Hg are non-transition elements.

(1i1) Zr and Hf are of almost identical atomic radii.

7
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10. ()

frrffad Gell ¥ TR0 T graEr v fARaT

O [NiCl)?"

(i)  [Co(NHy)gl3+

(ili)  [FeFgl3-

[9XETY] AT : Ni = 28, Co = 27, Fe = 26]
HAAAT

o

(i) fmfafead 9%a *1 IUPAC M fafaw

[Co(NH),(H,0)CIICL,,

(i) 39 fors wa fggq fovres & &g & o7 3T 8 2

3Ix1=3

(i) [Fe(NHg)gl3* 3R [Fe(Cy0, )5]3~ H & SH-ET €l 3Hi4eh

11.

T B ST AT 2
o Cr Mn Fe Co Ni Cu 7Zn
M2t/ M
—-091|-118| —044 | —-028|—-025| +0:34 | —0-76

3Ix1=3

TR awal B 9o Uitk & E© Amil % fow o stfeetl @ el ww %
3ﬁtéﬁﬁQ:

(1)
(i1)

(iii)

E® T 31 qeal 1 gorT # 31fereh Fomedss =41 8 2

Mn2t/Mn

SR feu v EO wEi § sAffiddr 1 o= Iy @ 2

E® o, T STIATE-ETET G i 8 2
Cu“"/Cu

i

3Ix1=3



10. (a)

(b)

Write the hybridisation and magnetic character of the following

complexes :
i) [NiCly*
(i)  [Co(NHg)gl3+
(i)  [FeFgl3~

[Atomic number : Ni = 28, Co = 27, Fe = 26]

(1)

Write the IUPAC name of the following complex :

OR

11.

3Ix1=3

3Ix1=3

[CO(NH3)4(H20)CHC12

(i1))  What is the difference between an Ambidentate ligand and a
Bidentate ligand ?

(iii) Out of [Fe(NH3)gl3* and [Fe(C904)3]3~, which complex is
more stable and why ?

Cr Mn Fe Co Ni Cu Zn
E@
M2/ M
-091(-118| —-044 |-028 |—-025| +0-34 | -0-76

From the given E®values of the first row transition elements, answer the
following questions :

1)

(i)

(iii)

J—
Why is E
y Mn2t/Mn

elements ?

What is the reason for the irregularity in the above E® values ?

Why is E®

Cu?*/Cu

value exceptionally positive ?

9
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3Ix1=3

value highly negative as compared to other

P.T.O.



wus

12. frfafaa s=ae @t afer qeon fou o yeai & 3w i . 1+1+1+2=5
Ui, ST 7] | U srwan e FESSH WANS % Aewa/Ale gt
SR ToRTod ¥ WTed el ARl 1 Teh Hew@qul a7 sqTdl & | UHH I
M3g1 NI, eSS, UATES, STfe & dl § | 3 SISgIoH ATEd VeI it
2 @ 1o siifaes o1 nfar 219 2 | Ufcsha Wl omifaen & geet e A
g | WRfesh UHET § soieg fadiees 9 1o S HuN: Sl § g @
®H HA & | U R AR TrEgio T SufEd sEEwId seiereE et
S Iursadr g i gl 8§ | A8 W] W IUTEd gISgIe qCHTIST
s TEAT 1 IAMUGRATI o THR qAT I ICUTGT hl Thid X THTE eI,
fedires wa qeffares TNt it vgam qon fadie % fore soreEht B | Wi Wb
i rfufsrarsiicrar =1 Wfaem gfskan gra b ferem ST wehar 2 |
() e hea-seren srfufmer i gefifa T2 st 2 1
(i) TlIRad Sl 376 pKy, AHI b &6d §Y A H sFaiead shifa 1

CeHsNH,, NHj, CoHsNH,, (CHg)sN

(i) fe~gen wlieqor g0 CHgCHoNHy a8 (CH3CHg)oNH o HET 3T hdl

fadig ot wehd B 2 1
iv) (%) TF=faRea sifufsrneti 4 A 9o B & A fofgu . 2x1=2
NO,

Sn + HCl Bry ST
(D > A B

(I CH5CH,CONH, Bry / alc. KOH> A CH5COC1 n
fufd=
YT
(@) frAfaftaa =t 3mg s gfafda w4 P

I  Slissh o o el
1) et 8 p-sanfaei=

10
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SECTION C

Read the following passage and answer the questions that
follow : 1+1+1+2=5

Amines constitute an important class of organic compounds derived by
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl
groups. Amines are usually formed from nitro compounds, halides,
amides, etc. They exhibit hydrogen bonding which influences their
physical properties. Alkyl amines are found to be stronger bases than
ammonia. In aromatic amines, electron releasing and withdrawing
groups, respectively increase and decrease their basic character.
Reactions of amines are governed by availability of the unshared pair of
electrons on nitrogen. Influence of the number of hydrogen atoms at
nitrogen atom on the type of reactions and nature of products is
responsible for identification and distinction between primary, secondary
and tertiary amines. Reactivity of aromatic amines can be controlled by
acylation process.

1) Why does aniline not give Friedel-Crafts reaction ? 1
(i)  Arrange the following in the increasing order of their pK; values : 1
CgHsNHy, NHg, CoHsNH,, (CHg)gN
(iii) How can you distinguish between CH3CHoNHy; and
(CH3CHg)9NH by Hinsberg test ? 1

(iv) (a)  Write the structures of A and B in the following reactions : 2xI1=2
NOg

Sn + HCI Bry water
D > A

B le. KOH
(I) CH3CH,CONH, ry/ale. KOH_, CH3COCI o
Pyridine
OR
(b) How will you convert the following : 9%]=9

D Benzoic acid to aniline

(II)  Aniline to p-bromoaniline

i
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1. frefafaa At o @ gefa (P § g 1) ot % e § et S
@IS Q)

CH,

|
@) CH,—CHO, CH,~C —CH,, CH4~C —C — CH,,

|| [
0 O CH,

(HCN & gfa arfrfspamsfierar)
(i) CCl,—~COOH, CF,~COOH, (CH,),C-COOH
(3TAAT <hY HTHLH)
COOH COOH COOH COOH
am| J , , , 1x2=2
NO, NO, OCH;g4
(3TFAT <hT HrAeA)

2 i



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.



2. C;H.NO 3T Il SIS HrElh AMfieh (A), Br, 3T KOH % @1 TH fRT I W
Afireh (B) =@ 2 | Aifih (B) CHC, 37K Uehigiierss qefmm gregiadnss & @y
H T g4 Ia At (C) s § o1 CH S0,Cl % @ fafsman i o Aifies
(D) SFT & ST &R A fer@ g1 8 1 (A), (B), (C) 3R (D) 1 wieemd feafigu) 2

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.



6. (%) FAECAIE I
(i) WA H CH,MgBr % @1 1lRa w3 % e So-3reied o
AR ?
(ii) T B TIATSA o TR IR 377 o W1 3freha foparm ST | 2
(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.



9. R I ;
() @ Tefhes Tl % foem & foe Ufesrar demmsel o SR sTEe uw ar=st fafy
TR
(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
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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

9 E.QE P.T.O.



e -1
12. = fgu T srgeae i dfeu 3ii feu mu oAt & I fafaw
rfurfsra o, SRS EHT U STfUeRReR] Y WiZAT Hed qUT IRl ! Figdl Ifg & HEfid
BT 2 | 39 Ferelt &1t oy o areeaforeh o o w9 1 37 fopeft <l T sttt o 3ftea
T yeiia foram St dehar 2 | 3TTITshan 9 WX 319 HTeh, S T, JTRehRehT shl Jigdr aT
3 ITE STerd & | 31fferan A o vt frewror o feam gror fopan S 2
3 = k[A]* [B]Y

x T y 3T Hd & o Irffsran &1 o1, A vd B & @igdn uiteds & 8 yuifad giar 8 |
x + y T T SATTRAT T el hife i g1 & |
e Trfies 3TITsRATE e 9l § TP Bkt 3cdTE SATdT &1, o UHT 3Tifshanadi <l Sffee
arfifsran whed & | foreft smfires arfifsran <t stifogeran e ife wh Tmm Bt 2 | 3
hife ht srffsrarnd srermeha sramT= 8, fohq fordry uftfefemn & =g afeq &t 8 | sreemh
TTRT o Fft TRk T S AeArdisha & JuH ehife i TerTiaehl gRI 2Md & |
(a) Torelt Stfirfoman < o1 TooRies WX a9 1 RIT 9WTE BT & 2
(b) Toreft srffsra A + B — 3cd1e, o forg o fm 2 —

am = k[A]? [B]V2

arfirfpen <61 hife . 8 2
() ifeet srfufsranati & ferw shife 3k snfoeshar forg wem firm 8 2
(d) T SUH ehife s rffsran w1 o e 2 x 103 ¢ 1 2 | 3@ wfufen ©

ARTHTH & 6g T TR 2g B T Teha T THI o107 2

rerat

e i fedrafra a3 it A9 6930 a9 7 | TThg! ¥ I T YAdTicash

ITPRITRL (Jfaa) § 14C hT A Shifad ga7 At T9ET haet 75% 7 | T hi 3

ST I |

[log 4 =0.6021 log 3=0.4771 log2=0.3010 log 10=1]

1+1+1+2




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) 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.

(iv)  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.

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

SECTION - A

1. Define rate of reaction. Write two factors that affect the rate of reaction. 2

2.  Arrange the following compounds as directed : (any Two)
(1) In decreasing order of basic strength in aqueous solution :
C,H,NH,, (C,H,), NH, (C,H,); N
(i1) In increasing order of solubility in water :
(C,Hy), NH, C,H.NH,, C.H,NH,
(111) In decreasing order of their pKb values :

C,H,NH,, C,H,NH,, NH, 1x2=2

3 E e pTO.



3. fraferfea aer srfirferan < fo 9= afiemon ferfia -
Zn(s) + Cu?*(aq.) - Zn?*(aq.) + Cu(s)
E, ., T8 sepr wwifea gim St
()  Cu?* AT ! Ar5ar H ghg & AR
(ii) ZnZ* T AT A IG A ? 1x2=2

Qus-g
4.  3d-gspuur it & Frafefiaa sem few e g -
Ti4+, V3+ Cr3*, Mn3+
(AT ShAT ¢ Ti= 22, V = 23, Cr = 24, Mn = 25)
TTH Y 3T 3 ! TgATHT S
() el forema § srfa i 2 |
(i) Uk Yot TR 2 |
(iii) e foera A TTER R |
T o foTT Iugert hrel ST | 1x3=3

5. (F) (1) T hies fagm & SR W ARG Ay < P 21 @ d* 31 o o ot
formma fefem |
(i) HASTHAT Y FHGIa 1 I Fd 3T [Ni(CN) ]2~ % HhtoT T Freh i
T80T <hT TAIfRT HIT | (AT 5B - Ni = 28)
(iii) TUPAC fremi & smam w ffefad set o1 g forfaw
TRFAMNEIE (TH- 1,2-SEUHH) Siamee (111) 1x3=3
AU
(@) 59 T IwEeEdnth A NiCl, - 6H,0 %I AgNO, % a1 et S 8
AifiTeh o Tek Hiet o W1 AgCl % &l Hied Sa&fd g g | ferfaa :
(i)  HpT BTG |
(i) Tt H Ni* <l feeires Fierehr |
(iii) et BT IUPAC M | 1x3=3

1 =



3.  Write the Nernst equation for the following cell reaction :
Zn(s) + Cu?* (aq) = Zn2* (aq) + Cu(s)

How will the E__;; be affected when concentration of

(i) Cu2'ions is increased and

(i) Zn%" ions is increased ? 1x2=2

SECTION - B
4. Following ions of 3d-transition series are given :

Tid+, V3+ Cr3*, Mn3*

(Atomic number : T1= 22, V=23, Cr = 24, Mn = 25)
Identify the ion which is
(1) most stable in aqueous solution.
(1) a strong oxidising agent.
(111) colourless in aqueous solution.

Give suitable reason in each. 1x3=3

5. (@) (@) On the basis of crystal field theory, write the electronic

configuration for d* ion if Aj <P.

(11) Using valence bond theory, predict the hybridization and
magnetic character of [Ni(CN),] 2=
(Atomic number of Ni = 28)

(ii1) Write the formula of the following complex using IUPAC norms :
Dichloridobis (ethane-1,2-diamine) cobalt (III) 1x3=3

OR
(b) When a co-ordination compound NiCl,-6H,0 mixed with AgNO,, 2

moles of AgCl are precipitated per mole of the compound. Write

(1) Structural formula of the complex.

(i1) Secondary valency of ‘N1’ in the complex.

(111) TUPAC name of the complex. 1x3=3

5 E % PT.O.



6. TH NYH Hife HI AR % 50% 01 8 H 40 e @ 2 | Tore wwa | tfwforen
90% gt gt ?
[fean 2 : log 2 = 0.3010, log 10 = 1] 3

7. (%) I ¥ b foTU Teh IUFeRT IETETT od g¢ et srfirforanati o) wefdita Hifv -
@) Afsrar Sfemrge geemo

(i) hrisereHE rfrfsran
(iii) & sTHuTsS fieRtor stfifran 1x3=3
JAUan
(@) = Afufsrensti @ A, B @2 C < g S
@) CH,CH,cI—BCN, o DAL g 1{01\122) C
NH, (a) LiAIH, CH,S0,CI
(i) CH;COOH ——— A GLEY > B »C 1% x2=3

8. (%) Trafafgd = fow swmor s -
()  HShH Al %l U shl T IR B & |
(i) oINTS TRl % oSl BT geehTuT i B § |

(ili) IR A EOy 2+ T AH HATHS 2 | 1x3=3
Irean
(@) FshTuT GTgT sl TRUTYG AT | d-ctieh o dwall | i 91 el sk Soft 3 e
&l e S Tehd 7 HhHYT TTqY ATHT=IG: T AMfieh Fli sAmet & 7 3

9. T HEree A X et svEa C;H, 0 2 2,4-DNP &= s 8, e
HfepHeh I TR T8l Ll § Aiebd NaOH i Iufeafa # I, o & 7 & T
HATASIHH TET Gl & | ATeh X Toer SATReAehtoT 0 TATgeh qT SIUH1geh 3TFA Qa1 & |
ferfiae -

(i) A X T |

(i) 2, 4-DNP 31firrses & 91 Aifires X 6 Stifsran 89 8 9T Ica1e 1 9= T |

(iii) R X T NaOH st ufedfa o 1, 3 &1 T8 T | T Icaral ol ST |
1x3=3
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6. A first order reaction is 50% complete in 40 minutes. Calculate the time
required for the completion of 90% of reaction.
[Given : log 2 = 0.3010, log 10 = 1] 3

7. (a) Illustrate the following reactions giving suitable example in each
case :
(1) Gabriel phthalimide synthesis.

(11) Carbylamine reaction.

(111) Hoffmann bromamide degradation reaction. 1x3=3
OR
(b) Write the structures of A, B and C in the following reactions :
@) CH,CH,c1—BCN, o DA g T\ig% C
3 NH, (a) LiA/H, CeH;S0,Cl
(i) CH3;COOH A > A ®) H,0 >B >C 1% x2=3

8. (a) Account for the following :
(1) Transition elements have higher enthalpies of atomisation.
(1) Separation of a mixture of Lanthanoid elements is difficult.
@(ii) The E°2+,; value for copper is positive. 1x3=3
OR
(b) Define transition elements. Which of the d-block elements may not

be regarded as the transition elements ? Why transition metals
generally form coloured compounds ? 3

9. An organic compound ‘X’ with the molecular formula C.H,,0 forms

2,4-DNP derivative, does not reduce Tollens’ reagent but gives positive

iodoform test on heating with I, in the presence of NaOH. Compound X’

gives ethanoic acid and propanoic acid on vigorous oxidation. Write the

(1) Structure of the compound X'.

(1) Structure of the product obtained when compound ‘X’ reacts with
2,4-DNP reagent.

(ii1) Structures of the products obtained when compound X' is heated
with I, in the presence of NaOH. 1x3=3

7 E e pTO.



10. (%) siifaes- sty it gamfaes - stftrnyn & o= =i b 3t fafia ) 1x3=3

AYAT
(@) e ¥ Fore IR Sera e Ffaiaa wei w1 afoaTfid iR -
()  eREl "l
(i) JEeTvae Hcise
(i) e 1x3=3

11. (a) Tr=fafea e srfufsren @ fore ames firss Stt —300 kJ mol1 2 :
Zn(s) + 2Ag*(aq) — Zn2*(aq) + 2Ag(s)
rfifshar o o EO | %1 aeherd <hifore |
(g : 1 F = 96500 mol!)
(b) MgCl, % feTT 1. 1 uftehetd hIfSC Afq Mg?* 31H Tdl Cl~ 3R  fofw A0 %
M A 106 S cm?mol~! & 76.3 S ecmZmol 1 § | 2+1=3

Qs -1

12. = fou mu srg=se @1 ufew 3 = fou 7 i & 3w i -

Ufceatss, HIe Td HEld(cieh 3T, Haf-eh AMMehi o S Tawqul o7 & g
sl FE IUTEAA & | hreiiiel T ¥ Shrs ol ULl Jtieefior s frgd—sRurerenal
3= BW % HRU I FARE gl 1] Bd & | Ucesasel @ wufies vewlaial
Torgrggoma = frafra sredie 3t fae gomsel & fafa stoeem grn fonfaa feman
ST B | SRl @ Tgdiaes Ueenlaletl o JTTediehtor 3TR Ueehlgal o Siordien o ferfra
[ERIEICIES

UfceaEs Td HIIH HEINA T W ARG A SRR 9 8§ aAfed
AR T SR e S = R S ofere o A 6 T
o-BTSEISH 3TRAT 21 & | 37q: o & & T o-BTESISH I UfcSaTse Td HheH Teaid
FEH A E |
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10. (a) Write any three differences between physisorption and

chemisorption. 1x3=3
OR
(b) Define the following terms with a suitable example in each :
(1) Lyophilic sol
(i1) Macromolecular colloid

(i11) Coagulation 1x3=3

11. (a) The standard Gibbs energy (ArG®) for the following cell reaction is
—300 kJ mol!:
Zn(s) + 2Ag*(aq) — Zn?* (aq) + 2Ag(s)
Calculate Egeu for the reaction. (Given: 1F = 96500 mol~1)

(b) Calculate A° for MgCl, if A° values for Mg2" ion and Cl~ ion are

106 S cm2mol~! and 76.3 S cm2mol~! respectively. 2+1=3

SECTION - C

12. Read the passage given below and answer the questions that follow :

Aldehydes, ketones and carboxylic acids are some of the important
classes of organic compounds containing carbonyl group. These are highly
polar molecules due to higher electro-negativity of oxygen relative to
carbon in the carbonyl group. Aldehydes are prepared by dehydrogenation
or controlled oxidation of primary alcohols and controlled reduction of acyl
halides. Ketones are prepared by oxidation of secondary alcohols and

hydration of alkynes.

Aldehydes and ketones undergo nucleophilic addition reactions onto
the carbonyl group but carboxylic acid does not undergo nucleophilic
addition reaction. The alpha (o) — hydrogens of aldehydes and ketones are
acidic. Therefore aldehydes and ketones having at least one a-hydrogen

undergo Aldol condensation.

9 E e pTO.



Zior arfirertien Ta Sfei forere & T gg stifintn sifierre vfeesmsel @i s &
FTFdIhd L < & | HEaacIsh Al 1 foaq Witk Uehigiall, Ufcsasel &
FATHHTHLT, TEETSAT o TA—-3ITTESH o G FohaT AT B | WWATCH hraiifadicth 3TrAT ol
e S@e aTet Ufewha S o et @ forfea foran S wehar 2 | weifeafas

HFA Ueoh BTl Ud JTfrehdat 3Tt ATl & shrehl 31fres stefig gld 2 |

(@)

(b)
©

(d)

e =y rfiyereeft A rfufsran % wfa et stiufsramsficrar % sed gu shm o

W‘@Jﬁaﬁﬁn :
CH,COCH,, CH,CHO, HCHO, C,H,COCH,

T TS U o = fade w1 & fau ues awa qamfes gheor dfs | 1
UfeegEel Ud HIeHI s TE HIETadIcTeh T TR IS AR &1 el

g ?

() Ufceersel U HIEHT % U (o) BTEGINH shi It Tehid =i B & 2

(i) Tr=fafaa @ same = fafae
9 @—CHO gz NaOH

areran
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Aldehydes are easily oxidised by mild oxidising agents such as
Tollens’ reagent and Fehling’s reagent. Carboxylic acids are prepared by
the oxidation of primary alcohols, aldehydes and by hydrolysis of nitriles.
Aromatic carboxylic acids are prepared by side-chain oxidation of alkyl
benzenes. Carboxylic acids are considerably more acidic than alcohols and

most of simple phenols.

(a) Arrange the following in the increasing order of their reactivity

towards nucleophilic addition reaction. : 1
CH,COCH,, CH;CHO, HCHO, C;H,COCH,
(b) Give a simple chemical test to distinguish between Ethanal and
Propanone. 1

(¢)  Why carboxylic acid does not give nucleophilic addition reactions like
aldehydes and ketones ? 1

(d) (1) Why a-hydrogen of aldehydes and ketones are acidic in nature ?

(i) Write the products in the following : 1+1=2
9 @—CHO Conc - NaOH
OR

Write the major products of the following reactions :

| CH,-CH;  (a) KMnO,, KOH
@) OE > 1

0]
|

C—=0l ]
i) @/ H,, Pd-BaSO, S 1

1+1+1+2=5

g 7
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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.

2. This question paper comprises of three sections- Section A, B and C.

3. Section A — Q. No. I to 3 are very short-answer type questions carrying 2 marks
each.

4. Section B — Q. No. 4 to 11 are short-answer type questions carrying 3 marks each.
Section C — Q. No. 12 is case based question carrying 5 marks.

6.  Use of log tables and calculators is not allowed.

SECTION A
1. Arrange the following in the increasing order of their property indicated : 1x2=2

2.

3.

(a) Ethanal, Propanone, Propanal, Butanone (reactivity towards nucleophilic
addition)

(b) 4-Nitrobenzoic acid, benzoic acid, 3,4-Dinitrobenzoic acid,
4-Methoxy benzoic acid (Acid strength)

Explain the following reactions : 1x2=2
(a) Clemmensen reduction 1
(b) Stephen reaction 1
Answer the following questions (Do any two) : 1x2=2

(a) Identify the order of reaction from the following unit for its rate constant :
Lmol's™
(b) The conversion of molecules A to B follow second order kinetics. If

concentration of A is increased to three times, how will it affect the rate of
formation of B?

(c) Write the expression of integrated rate equation for zero order reaction.

SECTION B

(a) (1) Define coagulation. 1x3=3
(i1) State Hardy-Schulze rule.

(ii1)) What is Electrophoresis?
OR
(b) Write three differences between Physisorption and Chemisorption. 1x3=3

3 28 [P.T.0.



S.

(%) (i) =1 @ #1 IUPAC T fafau: 1x3=3

[Pt(NH3 ) 6]c14

(i) Tsreeet & faga & Mam W d* 3IF 1 soiagi-eh fa=ama fafae, afe
Ap< PRI

(iii) B Heped T & ?

sran
(@) (i) TUPAC frmi & e w f=faRaa & fore g fafe - 2+1=3

(i.i) UreEATEfeet-N-iaTee (111)
(i.i1) eTRTESISTTaRATS S ToTehe. (11)

(i) Tsreear & fammes St # @ 2

(a) AT STFH=H % hIg o uRom fafae | 2+1=3
(b) 3d ooft & 3H q= w1 AW fARgu I AR ST hi T TEn
Tefitd LT 2 | HRor €I |

7. Fo= 4 fou U ster@ w1 TEeeRd AT R e et o s fafe 1x3=3
é
2
0 o —s
(a) Stf¥fsram i =ife oo 2 ?

(b) Tk HT I FT & 7
(c) k 3 1), (79T F1e) & AT Hay fafaw |

8. Tafcfaa oMt = fog sror i 1x3=3

(a) Thigam (Z=21) Tk HehWl awd 2 fohed Zn (Z=30) T& 2|
(b) [Ti (H,0)]*" Tfi= & St [Sc (H,0)e]' TTEIA 2 |
(c) TehHYT el ST 4d 3T 5d AT 30e T Afrs TheHH 7 |
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5. (a) (i) Write the IUPAC name of the following complex : 1x3=3
| Pt(NH;), |c1,
(i1) On the basis of crystal field theory, write the electronic configuration of d*
ion, if Ay <P.
(ii1)) What are Heteroleptic complexes?
OR
(b) (i) Using IUPAC norms write the formulas for the following : 2+1=3
(1.1) Pentaamminenitrito-N-Cobalt (III)
(1.11) Tetrahydroxidozincate (II)
(i) What is crystal field splitting energy ?

6. (a) Write any two consequences of Lanthanoid Contraction. 2+1=3

(b) Name the element of 3d series which exhibits the largest number of oxidation
states. Give reason.

7. Observe the graph shown in figure and answer the following questions : 1x3=3
=
=
=
2
0 Time —>

(a) What is the order of the reaction ?
(b) What is the slope of the curve?
(c) Write the relationship between k and ¢, (half life period)

8. Give reasons for the following statements : 1x3=3
(a) Scandium (Z=21) is a transition element but Zn (Z=30) is not.
(b) [Ti (H,O)]*" is coloured while [Sc (H,0)6]*" is colourless.

(c) Physical and chemical properties of the 4d and 5d series of the transition
elements are quite similar than expected.
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9. () ﬁﬁ%@ﬁéﬁ@faﬁﬁn 1x3=3

I. AlH(i-Bu)2 A H2N-OH

(i) CH,CN
2. H,0 H*

(ii) f=fefaa =ifies %1 JTUPAC 7™ fefgu :

©/ CHO

Br
(iii) F=rferfaa ifiert & wea fove w0 & foau tamfs weo ol :
FHTA SR SAIgeh 3T
g7
(@) Tr=fafaa wawao Fifse: 1x3=3

(i) S=IEF 3T ¥ S=Alceess

(i) TIUF-1-3Td & 2-SHIUAES 3T

(iii) UHefrearss @ sg-2-34

10. T Wfieh WA ‘A’ CoH;N Ufeshd gase (C,Hsl) o et affsean sk fgdtaes 3
TH ‘B’ 2@ 21 ‘B’, C¢HsSO,Cl < @t 31ffsham ohteh Teh 319 ‘C’ &a1 & ST &R §
AT 1 ‘A, ‘B’ 3R ‘C’ il Yg=aH e R gt dag taniEe stfufsmamg
fefau |

11. (%) frafaRaa & fore wror fafaw : 1x3=3
(i) fefia S germr 8 e @1 pk, T i g g |
(if) el shreei-shred srfufshan &l <ar 2 |
(iii) qefteren VAT Y gerr § yrfies UHET % 9T IEd 21 @ |
AT
(@) (i) Fe=fafaa AR = Sefia foeem § 39t arear amed & Jgd FHH - 1x3=3
afedq I
CH; NH,, (CH3) 3 N, (CH3),NH
(i) Tegent Stfiyepsess = 2 7

(iii) WA Y U rfufsren § e Y feem T R 2
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9. (a) Complete the following : 1x3=3

: 1. AlH(i-Bu H,N-OH
(i) CH,CN By M2 s B
2. H,0 H

(i1)) Write IUPAC name of the following compound:

CHO

Br

(111) Write chemical test to distinguish between the following compounds :
Phenol and Benzoic acid
OR
(b) Convert the following : 1x3=3

(1) Benzoic acid to Benzaldehyde
(i1) Propan-1-ol to 2-Bromopropanoic acid
(ii1) Acetaldehyde to But-2-enal

10. A primary amine ‘A’ C,H;N reacts with alkyl halide (C,Hsl) to give secondary 3

amine ‘B’. ‘B’ reacts with CcHsSO,Cl to give a solid ‘C’ which is insoluble in
alkali. Identify ‘A’, ‘B’, ‘C’ and write all the chemical reactions involved.

11. (a) Account for the following : 1x3=3
(1)  pkp of aniline is more than that of methylamine.
(i1) Aniline does not undergo Friedel-Crafts reaction.
(ii1) Primary amines have higher boiling points than tertiary amines.

OR
(b) (i) Arrange the following compounds in the increasing order of their basic  1x3=3
strength in aqueous solution :
CH3 NH,, (CH3) 3 N, (CH3), NH

(1) What is Hinsberg’s reagent ?

(ii1)) What is the role of pyridine in the acylation reaction of amines?
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SECTION C

12. Read the passage given below and answer the questions that follow : 1+1+1+2=5

Oxidation-reduction reactions are commonly known as redox reactions. They
involve transfer of electrons from one species to another. In a spontaneous reaction,
energy is released which can be used to do useful work. The reaction is split into
two half reactions. Two different containers are used and a wire is used to drive the
electrons from one side to the other and a Voltaic/Galvanic cell is created. It is an
electrochemical cell that uses spontaneous redox reactions to generate electricity. A

salt bridge also connects to the half cells. The reading of the voltmeter gives the cell

voltage or cell potential or electromotive force. If EQ,; is positive the reaction is

spontaneous and if it is negative the reaction is non-spontaneous and is referred to
as electrolytic cell. Electrolysis refers to the decomposition of a substance by an
electric current. One mole of electric charge when passed through a cell will
discharge half a mole of a divalent metal ion such as Cu*". This was first formulated

by Faraday in the form of laws of electrolysis.

The conductance of material is the property of materials due to which a material
allows the flow of ions through itself and thus conducts electricity. Conductivity is
represented by k and it depends upon nature and concentration of electrolyte,
temperature etc. A more common term molar conductivity of a solution at a given
concentration is conductance of the volume of solution containing one mole of
electrolyte kept between two electrodes with the unit area of cross-section and

distance of unit length. Limiting molar conductivity of weak electrolytes cannot be

obtained graphically.
Zinc Silver
Plate T T Plate
T
Salt bridge
Ag'(aq)
Zn*'(aq)
I II
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(d) (i) T By =071 A1 Zn>" IR Ag" 3T=A1 1 |igan <l 371 g 2 1x2=2
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YT

(d) Tk IYd FATET F 1.5 M faerm= i dier arerehar 1389 S cm® mol' R 1 3@ o
foreram Y arereRan uftesfera ifsT |



(a) Is silver plate the anode or cathode? 1

(b) What will happen if the salt bridge is removed? 1
(c) When does electrochemical cell behaves like an electrolytic cell? 1
(d) (1) What will happen to the concentration of Zn*" and Ag" when Ec= 0. 1x2=2

(i1) Why does conductivity of a solution decreases with dilution?
OR

(d) The molar conductivity of a 1.5 M solution of an electrolyte is found to be 7
138.9 S cm” mol ™. Calculate the conductivity of this solution.

! g
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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.
2. This question paper comprises of three sections- Section A, B and C.

3. Section A — Q. No. I to 3 are very short-answer type questions carrying 2 marks
each.

4. Section B — Q. No. 4 to 11 are short-answer type questions carrying 3 marks each.
5. Section C — Q. No. 12 is case based question carrying 5 marks.

6.  Use of log tables and calculators is not allowed.

SECTION A

1. Answer the following questions (Do any two) : 1x2=2

(a) Identify the order of reaction from the following unit for its rate constant :

Lmol's™

(b) The conversion of molecules A to B follow second order kinetics. If
concentration of A is increased to three times, how will it affect the rate of
formation of B?

(c) Write the expression of integrated rate equation for zero order reaction.

2. Arrange the following in the increasing order of their property indicated : 1x2=2

(a) Ethanal, Propanone, Propanal, Butanone (reactivity towards nucleophilic
addition)

(b) 4-Nitrobenzoic acid, benzoic acid, 3,4-Dinitrobenzoic acid,
4-Methoxy benzoic acid (Acid strength)
3. Explain the following reactions : 1x2=2
(a) Wolff Kishner reduction

(b) Cannizzaro reaction
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(i) TrEf-yeu fram fafaw |
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SECTION B

4. Observe the graph shown in figure and answer the following questions : 1x3=3
=
2
=0
2
0 Time —>

(a) What is the order of the reaction ?
(b) What is the slope of the curve?
(c) Write the relationship between k and ¢, (half life period)

5. (a) (i) Write the [UPAC name of the following complex : 1x3=3
K,[PdCly]
(i) Using crystal field theory, write the electronic configuration of d° ion, if
Ay > P.
(i11)) What are Homoleptic complexes?
OR
(b) (i) Why chelate complexes are more stable than complexes with unidentate 1
ligands ?
(i1)) What is “spectrochemical series” ? What is the difference between a 2
weak field ligand and a strong field ligand ?
6. (a) (i) Define coagulation. 1x3=3
(i1) State Hardy-Schulze rule.
(ii1)) What is Electrophoresis?
OR
(b) Write three differences between Physisorption and Chemisorption. 1x3=3
7. (a) Write any two consequences of Lanthanoid Contraction. 2+1=3
(b) Name the element of 3d series which exhibits the largest number of oxidation
states. Give reason.
8. Give reasons for the following statements : 1x3=3

(a) Copper does not displace hydrogen from acids.
(b) Transition metals and most of their compounds show paramagnetic behaviour.

(¢) Zn, Cd and Hg are soft metals.
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9. (w) Fm=fefaa & forw sror fafaw : 1x3=3

(i) wfdredfia & ger ¥ Ufea @1 pk, B AT g 2 |

(ii) Ul hea-shaew stfrfshan 78 <an 2 |

(iii) qefrres WAt Y g H wrefier WA % FaeriR et 2 3 |

3TIAT
(@) (i) Te=fafea =nfent @ e faee § I arerar amed & s6d %a |

afeda Hifre 1x3=3
CH; NHa, (CH3) 3 N, (CH3),NH

(i) Teroent srfiremdes Fm 2 2

(iii) THAT <t Wfoem srfufsrn & i & gfem = 2 2

10. T Afi A’ T odAlR 3R BESiFAlNG I g U geRt Ak B’ Edm ® 3
et 3Tfoesh 3 CoHN 2 | CHCl; 3R Ueshigiell KOH & &1 ‘B’ SAf9fshat teh
‘C’ % i % FRer g FifaudE Iafed At 81 A%, BT 3R ¢
g hife 3R Tag iz fafaw |

11. (%) f=fafaa =1 qoi il 1x3=3

I. AlH(i-Bu)2 A H2N-OH

(i) CH,CN ;
2. H,0 H*

(ii) f=fefaa ifier %1 TUPAC T fofgu :

©/CHO

Br
(iii) Trfafaa aifient & aea fave =0 & fore T wheor fafau
BT 3R S=allgeh 3T
g1
(@) fFrfafga o Fife: 1x3=3

(i) SIEH A ¥ dAfceaEs

(i) INUF-1-3TTA & 2-SHIUAES 3TEA

(iii) UHefreerss @ sg-2-34

6 2



9. (a) Account for the following : 1x3=3
(1) pkep of aniline is more than that of methylamine.
(i1) Aniline does not undergo Friedel-Crafts reaction.
(i11) Primary amines have higher boiling points than tertiary amines.

OR

(b) (i) Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1x3=3

CH;3 NHa, (CH3) 3 N, (CH3)2NH
(i1)) What is Hinsberg’s reagent ?

(i11)) What is the role of pyridine in the acylation reaction of amines?

10. A compound ‘A’ on reduction with iron scrap and hydrochloric acid gives 3
compound ‘B’ with molecular formula CcH7N. Compound ‘B’ on reaction with
CHCI; and alcoholic KOH produces an obnoxious smell of carbylamine due to the
formation of ‘C’. Identify ‘A’, ‘B’ and ‘C’ and write the chemical reactions

involved.
11. (a) Complete the following : 1x3=3
. 1. A1H(@i-B H,N-OH
() CH,CN (B o M2 , B
2. H,0 H*

(i1)) Write [UPAC name of the following compound:

CHO

Br

(i11)) Write chemical test to distinguish between the following compounds :
Phenol and Benzoic acid
OR
(b) Convert the following : 1x3=3
(i) Benzoic acid to Benzaldehyde
(i1) Propan-1-ol to 2-Bromopropanoic acid

(i11) Acetaldehyde to But-2-enal

7 28 [P.TO.
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12. o T T siq=sq 1 ufeu et FaferRaa wyai & s forfa : 1+1+1+2=5

ST - ST SATHTRATE, AHTA: (S SATHRATHAT o &9 H FHT St 8 | 3
TF TR O gEd | Soiag SAMIl 8 H6g Bl @ | T o Satad e |
IcafStd Foll el ATHE® i i o 10 ST foham ST Fehar & | STfRaT 6l @
e rfurfsramati o fadren foran Sman 2 | fs amt o1 Su=m foRe ST @ SR gl
H TH AR T g AR T &g U IR ST § AR A1 7 I 3 YRR Th
gieers /AeeHl Ha oH A1 2 | I8 U ogd (EEHE dd @ Sl w&a: Jafdd e
srfufsranati i foRa IcuTed &g ST AT 2 | U Tav-Hg af I -dal Hl Srean
7 | AlceHiet 1 AT U e A1 U fa9d A1 ¥ Igd dTes 9 Fardl @ | Afg
O TFTCHS & A1 AT Tad: Jafad 7 R afg a8 womedss & a1 sifwfshan w=a:
JTyafad & 3R 38 Ea ATEeH Ud & &9 § IfgRaa foran Sram 2 | dEa s1aered @i
fereft werel % forera gra eTwred o w9 # 3fgRaa forn srar 71 foreft o & @ 9
AT A YaTted foram Sian @ af I8 Cu®™ 99 fggases anfcass A & a1 A
&1 fomfSia s 2 | I8 FUS 3 Td9Lm Igd A9 o i o w9 # gfaurfed femm
a1 |

ugred 1 ATeTeRed, TETet 1 98 U § fSEh STHER 98 STl i o9 H ¥ Yarted
B Ta1 B TR 38 YR o[ & o1 ITe il @ | Frerehal i k § fefua feme
ST 2 S Agd AT Hil Ui vd Tigar W R el 21 U aifiek am ug
e 6t AR ATAwdT 8@ I 4 g3 Sid W oo % 39 T 1 Ak @
e Aga sTueed 1 UH Wi go g @ i 98 WER I gff W e, 3o
IR -FIC ST & o SAFeIS h AL T@T A1 B | goicd Igd A6 hl HHid
Hier ATetshdl ATere ™ fafer gry uma 7= <t s gt 2

e

o
&




SECTION C

12. Read the passage given below and answer the questions that follow : 1+1+1+2=5

Oxidation-reduction reactions are commonly known as redox reactions. They
involve transfer of electrons from one species to another. In a spontaneous reaction,
energy is released which can be used to do useful work. The reaction is split into
two half reactions. Two different containers are used and a wire is used to drive the
electrons from one side to the other and a Voltaic/Galvanic cell is created. It is an
electrochemical cell that uses spontaneous redox reactions to generate electricity. A

salt bridge also connects to the half cells. The reading of the voltmeter gives the cell

voltage or cell potential or electromotive force. If EQ,; is positive the reaction is

spontaneous and if it is negative the reaction is non-spontaneous and is referred to
as electrolytic cell. Electrolysis refers to the decomposition of a substance by an
electric current. One mole of electric charge when passed through a cell will
discharge half a mole of a divalent metal ion such as Cu*". This was first formulated

by Faraday in the form of laws of electrolysis.

The conductance of material is the property of materials due to which a material
allows the flow of ions through itself and thus conducts electricity. Conductivity is
represented by k and it depends upon nature and concentration of electrolyte,
temperature etc. A more common term molar conductivity of a solution at a given
concentration is conductance of the volume of solution containing one mole of
electrolyte kept between two electrodes with the unit area of cross-section and

distance of unit length. Limiting molar conductivity of weak electrolytes cannot be

obtained graphically.
Zinc Silver
Plate 7 T Plate
T
Salt bridge
Ag*(aq)
Zn*"(aq)
I II



(a) 1 TR wie THIE 7 3TYaT HUg ? 1

(b) T BT W& ASUI-Tq <Rl geT feam S ? 1
(¢) SRIA THEF T el Sgd AT T il Wifd TGN LT 2 ? ]
(d) (i) 919 Ezq =07 al Zn*" 3T Ag" 311 sl Aigdl i 1 ITT 7 1x2=2
(ii) Torerm it aretehdt agar & 1Y 1 Tedt 8 7
3tore

(d) TF IgYd ATII * 1.5 M fIer Hi Arer arerehar 1389 S ecm’ mol 'R 1 3@ 2
fereram <t =TeteRar ufterfera shifTg |




(a) Is silver plate the anode or cathode?

(b) What will happen if the salt bridge is removed? 1
(c) When does electrochemical cell behaves like an electrolytic cell? 1
(d) (i) What will happen to the concentration of Zn>" and Ag” when Ec. = 0. 1x2=2
(i1) Why does conductivity of a solution decreases with dilution?
OR
(d) The molar conductivity of a 1.5 M solution of an electrolyte is found to be 2

138.9 S cm” mol™. Calculate the conductivity of this solution.

1 =
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TTHT=T [A397 :
TR 1H3%11 %] Siga draer] & qieq Sk 371 &xedl @ 1 BT |

(i)
(it)
(iit)

(iv)
(v)
(vi)

2

59 Fo7-97 § T 12 F97 & | @4t 397 71Har & |

I8 Y9797 dI7 @S] — &, & I T 7 fa51fsia & /

@UE & 4 397 G&I1 1 8 3 7% 37fd TY-FTIT IBR F J97 & | b Fo7 2 3h] HT
&/

GUE @ 4 397 G&ar 4 & 11 7% TG-370T FbR % J97 & | I F97 3 371 #1 & |

TUE T H J97 G&IT 12 YT STETRT F97 8 | I8 J97 5 37 7 & |
T GRIVAT 37 Sepeiet & YIIT #7 B1 SgAld TFTE |

@usg <h

a1y Fraforfaa afads o i : (F15 31) 2x1=2
(i) SO & e

(i) TIA § F-23TA

(i)  TIAATEH A § TIHTES

& TE srffshan
N, (g) + 3H, (g) —— 2NH;3(g)
H, NH; % 4 &1 37 3-6 x 1074 mol L1 s~1 % |
Jhe B 2x1=2
G)  oAfufsean =1 3, ok
(i)  Hy(g)™ T & &1 AT |

(i) AR % Taad AR 1 Hiowsy f=w AR |

(i) ¥ CH;COOH & faw A 3R A, #F: 48 Scem2mol! W
400 S cm? mol~! fu 7T &, A1 CH3COOH &1 TR #ET (o)
qRehietd sHiVT | 2x1=2

i



General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(iii)

(iv)

(v)
(vi)

3

This question paper contains 12 questions. All questions are compulsory.

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

Section A — Questions no. 1 to 8 are very short answer type questions, carrying

2 marks each.

Section B — Questions no. 4 to 11 are short answer type questions, carrying

3 marks each.
Section C - Question no. 12 is case based question, carrying 5 marks.

Use of log tables and calculators is not allowed.

SECTION A

How will you carry out the following conversions : (Any two)
) Propanal to Propane
(ii))  Ethanal to But-2-enal

(111) Ethanoic acid to ethanamide

In the given reaction
the rate of formation of NHg is 3:6 x 10~4 mol L1 s1.

Calculate the
(1) rate of reaction, and

(i1)  rate of disappearance of Hy (g).

(1) State Kohlrausch’s law of independent migration of ions.

2x1=2

2x1=2

(ii))  Calculate the degree of dissociation (o) of CH3COOH if Am and
0
Am of CH3COOH are 48 Scm? mol™! and 400 Scm?2 mol™!

respectively.

i

2x1=2
P.T.O.



TUE @
(%) TrafaRaa g & oo td grah ae fafau 3x1=3
@ [NiCl)?"
(i)  [Co(NHg)gl3+
(ili)  [FeFgl3-
[GTHTY] SFHT : Ni = 28, Co = 27, Fe = 26]

HAAT

o

(@) () T=faied % &1 IUPAC M fafae
[Co(NHj),,(H,0)CIICL,,

(i) 3wl forTe wa fodqu forme o <9 § @ ot 2 2

(i) [Fe(NHg)gl3* 3R [Fe(Cy0,)5]3~ H ¥ -8 dha Afah

TR B 3 = 2 3x1=3
fafafiga g« & fou fa.a1. 96 (emf) aienfad HifsT : 3
Zn (s)| Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)
@i B0, =-076V 3
7n“*/7n
E® = +080V
Ag*/Ag

[log 2 =0-3010, log 3 =0-4771, log 10 =1]

T



SECTION B

4. (a)  Write the hybridisation and magnetic character of the following
complexes : 3x1=3

i) [NiCly*

(i)  [Co(NHg)gl3+

(iii) [FeFgl3~

[Atomic number : Ni = 28, Co = 27, Fe = 26]

OR

(b) @) Write the IUPAC name of the following complex :
[Co(NH3)4(H50)CIICly

(i)  What is the difference between an Ambidentate ligand and a
Bidentate ligand ?

(iii)) Out of [Fe(NHg)gl3* and [Fe(Cy04)3]13~, which complex is
more stable and why ? 3x1=3

5. Calculate the emf of the following cell : 3

Zn (s)|Zn2* (0-01 M) || (0-001 M) Ag*|Ag (s)

Given : E® 9 =—0-76 V and
7n“t/7Zn
E® —+080V
Ag*/Ag

[log 2 =0-3010, log 3 =0-4771, log 10 =1]

5
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6. (%) Trafafaa ¥ gea 3@ = faRa : 3x1=3

CHO
273 -9283K
COONa
(ii) O/ + NaOH 22,
NH,OH
(i11) CH;-C=0 ———
|
H
STeraT

(@) () W sl U T o1 SRRl STEH BT 8§ | i 2
(i) 39 UHRIGHM 3R S o 7ed faug hy Sl ?

(i) FfIRaa goae shi T=AT FATST 3x1=3
T Sl 2,4-STEATSS b HARTES S

7. UH UM HIC hl AWM Hl 75% faaise 89 § 30 i @10 8 | ty,9 1
TOMET HIT | 3

fear 2 : [log 2 = 0-3, log 3 =048, log 4 =06, log 5 = 0-7]

8. (%) gafrfl @i Td gaurfl 9id o = H dF 31 fafau | 3
arera
(@) () gy i uiiEra e qur aREm e fakay |
(i)  HIATSS! HUM T SIS (T T HRUT T 8 2
(iii) AT o S W Hifaeh AT F=i e 7 2 3x1=3

6
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6. (a)  Write the major products in the following : 3x1=3

CHO
273 _283 K
COONa
(i) O/ + NaOH %

NH,0H
i) CH3-C=0 ———
|

H

OR

by (@ Oxidation of propanal is easier than propanone. Why ?

(i) How can you distinguish between Acetophenone and
Benzophenone ?

(iii) Draw the structure of the following derivative : 3x1=3

2,4-Dinitrophenylhydrazone of Propanone

7. A first order reduction takes 30 minutes for 75% decomposition.
Calculate ty9. 3

Given : [log2 =03, log3 =048, log4 =06, log5=0-7]

8. (a)  Write three differences between Lyophobic sol and Lyophilic sol. 3
OR
(b) @A) Write the dispersed phase and dispersion medium of ‘milk’.

(11) What is the cause of Brownian movement in colloidal
particles ?

(iii) Why does physisorption decrease with increase in
temperature ? 3x1=3

%
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E@

M2/ M

Cr

Mn

Fe

Co

Ni

Cu

/n

-091

-1-18

- 0-44

- 0-28

- 025

+ 0-34

- 076

T adl T T Uitk % EO HHI % fU MU sffeel 9 frfafad s %
3ﬁtéﬁﬁﬁz

(1)
(i1)
(iii)

10. (h)

(1)
(i1)

(iii)

E@

Mn2+/ Mn

I feu mu BEO uret # rfrfidar w1 9 SR § 2

E®

CuZ/Cu

A IYaTe-La%Y GHTcHS o1 & ?

frferfaa stfufshamsti @ gF amer avie fafen
TGS T
et srfufsran
T vfshan

(i)
(i1)

(iii)

(i)

(i1)

Zn, Cd 3R Hg GshHYT dwd &1 & |

AT

WA 3T qeal sl gl # AT HUTcHe w1 @ 2

3Ix1=3

3Ix1=3

o yeia orrall % TS W H HH-AT I AU Y& 7§ ?
I T |

() CH4,COOH & F - CH,- COOH

OH

(1) @ e CH, — COOH

UeeH-2-311 Ta Ured-3-311 | farwig hifsrg |

11. ffafed % W 4
ThAUT 1Y AT $¥eh ATk ISR Tfsharar 2uifd § |

Zr Td Hf 3! TT9] F3Somd v s gt § |

8
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Cr Mn Fe Co Ni Cu 7Zn

M2/ M
—091|-118| —044 | —-028 | —-025| +0:34 | -0-76

From the given ECvalues of the first row transition elements, answer the

following questions : 3x1=3
1) Why is E° 9 value highly negative as compared to other
Mn“"/Mn
elements ?

(ii1)  What is the reason for the irregularity in the above E® values ?

(i1i) Whyis Ee 9 value exceptionally positive ?
Cu“"/Cu

10. (a) Write the equation involved in the following reactions : 3x1=3
(1) Rosenmund reduction
(i)  Etard reaction

(i1i)  Stephen reaction

OR
(b) (@ Which acid of each pair would you expect to be stronger ?
Give reason. 2+1=3
D CH3COOH or F - CH,—-COOH
OH

(1) @ or CHy— COOH

(i1))  Distinguish between Pentan-2-one and Pentan-3-one.

11.  Account for the following : 3x1=3
) Transition metals and their compounds show catalytic activities.
(i) Zn, Cd and Hg are non-transition elements.

(111) Zr and Hf are of almost identical atomic radii.

9
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wus

12. frfafaa s=ae @t afer qeon fou o yeai & 3w i . 1+1+1+2=5
U, I ] | Th AYAAT AUH THGSH AR o Ufceha /IR dwgi
TR ToRTod ¥ WTed ek AAERI 1 Teh HE@qUl o a-mdl & | UHA I
M3g1 NI, eSS, UATES, STfe & dl § | 3 SISgIoH ATEd VeI it
2 foraa za ifaes qor wwifea 219 2 | Wfceha W oA & deer e Bt
g | WRfesh UHET § soieg fadiees 9 1o S HuN: Sl § g @
®H HA & | U R AR TrEgio T SufEd sEEwId seiereE et
S Iursydr g [gifia gidl 8§ | A8 W] WU gIEge qCHTIST
s TEAT 1 IAMUGRATS o THR qAT I ICUTGT hl Thid T THTE eI,
fedires wa qeffares TNt it vgam qon fadie % fore soreEht B | Wi Wb
s rfufsrarsiierar st W gfskan gra b ferem ST wehar 2 |
() e e srftifsrer @ yefia T& st 2 1
(i) TlIRad Sl 376 pKy, AHI b &6d §Y A H sFaiead shifa 1

CeHsNH,, NHj, CoHsNH,, (CHg)sN

(iii) fe~gen wliew g0 CH3CHoNH, a8 (CH3CHg)oNH o HET 3T

fadig ot wehd B 2 1
iv) (%) TF=faRea sifufsrneti 4 A 9o B & A fofgu . 2x1=2
NO,

Sn + HCl Bry ST
(D > A B

(I CH5CH,CONH, Bry / alc. KOH> A CH5COC1 n
fufd=
YT
(@) frAfaftaa =t 3mg s gfafda w4 P

(I)  S=5Igeh 37 ¥ Ufaetd
a0 e | p-@ﬁ'ﬁ'ﬁ?ﬁ?

10
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SECTION C

Read the following passage and answer the questions that
follow : 1+1+1+2=5

Amines constitute an important class of organic compounds derived by
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl
groups. Amines are usually formed from nitro compounds, halides,
amides, etc. They exhibit hydrogen bonding which influences their
physical properties. Alkyl amines are found to be stronger bases than
ammonia. In aromatic amines, electron releasing and withdrawing
groups, respectively increase and decrease their basic character.
Reactions of amines are governed by availability of the unshared pair of
electrons on nitrogen. Influence of the number of hydrogen atoms at
nitrogen atom on the type of reactions and nature of products is
responsible for identification and distinction between primary, secondary
and tertiary amines. Reactivity of aromatic amines can be controlled by
acylation process.

1) Why does aniline not give Friedel-Crafts reaction ? 1
(i)  Arrange the following in the increasing order of their pK; values : 1
CgHsNHy, NHg, CoHsNH,, (CHg)gN
(iii) How can you distinguish between CH3CHoNHy; and
(CH3CHg)9NH by Hinsberg test ? 1

(iv) (a)  Write the structures of A and B in the following reactions : 2xI1=2
NOg

Sn + HCI Bry water
D > A

B le. KOH
(I) CH3CH,CONH, ry/ale. KOH_, CH3COCI o
Pyridine
OR
(b) How will you convert the following : 9%]=9

D Benzoic acid to aniline

(II)  Aniline to p-bromoaniline

i
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TTHT=T [A397 :
TR 14311 @] Siga draer] & 9/eq SRk 377 &xedl @ 1 BT |

(1)
(ii)
(iii)

(iv)
(v)
(vi)

3?7}7?7—73/#3»?/1257?7?/?727?;7?7377%7#?/

I8 Jo7-97 @17 @vsl — &, @ 3R T G [Fyifeia & /|

GUE & 7 J97 GC&I1 1 & 3 T 3l G-I FHR & J97 & | TP Fo7 2 37 &1
&/

GUE @ H 597 &I 4 @ 11 T TG-FF0T THR & 97 & | Jedb J97 3 371 F1 & |
GUE T H J97 G&IT 12 T STETRT F97 8 | 78 J97 5 3H BT & |

T GRIVAT 37 Fepict & FIIT 7 Bl SFAlT g1 & |

Qusg <h

Yo 3R oA TgFes & e A % faeda aigar & aige (V2 % e |
Tad HATEST h HIHA HITR =TAshdl 1 A TR {ofe gRT ITed a1 foam S
Tehdl 8 | 39 HH ! UTd i & oI weh fafy gemse | gefa fam oft forfae,
e P57 | 2

frferfaa e o fofe @R fafaw . 2x1=2
(i)  Sligeh TV hIST-ShTFCH STTUThAT T8I <aT & |
(i) ATl T § UfceaIsel ol SATFhul 3T BT & |

Frafafea seAt & fau swro dfse : (91E 77) 2x1=2
() et Fre eifufeeret § wudw ft g § aefessse ww
SAffsRaTsict a2 |
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w|US @
(F) () ¥ Faen § fHeat T % e quiaEn Wi B 8, R s
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 12 questions. All questions are compulsory.
(it)  This question paper is divided into three Sections — A, B and C.

(iti) Section A — Questions no. 1 to 3 are very short answer type questions, carrying
2 marks each.

(iv) Section B - Questions no. 4 to 11 are short answer type questions, carrying
3 marks each.

(v)  Section C - Question no. 12 is case based question, carrying 5 marks.

(vi)  Use of log tables and calculators is not allowed.

SECTION A

1. In a plot of A, against the square root of concentration (Cl/ 2) for strong
and weak electrolyte, the value of limiting molar conductivity of a weak
electrolyte cannot be obtained graphically. Suggest a way to obtain this
value. Also state the related law, if any. 2

2. Write reasons for the following statements : 2x1=2

1) Benzoic acid does not undergo Friedel-Crafts reaction.

(i1)  Oxidation of aldehydes is easier than that of ketones.

3. Give reasons for the following statements : (Any fwo) 2x1=2

) Benzaldehyde is less reactive than propanal in nucleophilic
addition reactions.

(ii))  Carboxylic acids do not give reactions of carbonyl group.
(iii)  4-nitrobenzoic acid is a stronger acid than benzoic acid.

SECTION B

4, (a) (1) Silver atom has completely filled d-orbitals in its ground
state, it is still considered to be a transition element. Justify
the statement.

©
(i1)) Why are EM values of Mn and Zn more negative than

2+/M
expected ?

(iii) Why do transition metals form alloys ? 3x1=3
OR

3 R PT.O.
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HAAAT
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fqu T w%a 1 IUPAC AW faifiaw :
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(b)  Answer the following questions on the basis of the figure given
below : 3x1=3
900
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700

600

500

400
Series 1

300

A HIkT molt —

200

100

0
Atomic number ——
) Which element in 3d series has lowest enthalpy of
atomisation ?
(i1)) Why do metals of the second and third series have greater
enthalpies of atomisation ?
(iii)) Why are enthalpies of atomisation of transition metals quite
high ?
(a) (1) Write the electronic configuration of d4 on the basis of
crystal field splitting theory, if A, < P.

(i1) [Ni(CN)4]2_ with square-planar structure is diamagnetic
and [NiCl4]2_ with tetrahedral geometry is paramagnetic.
Give reason to support the statement.
[Atomic number : Ni = 28]

(i1i))  Write the number of ions produced in the solution from the

following complex : 3x1=3
[PtClo(NH3g)4ICly
OR
(b) @A) Calculate the spin only magnetic moment of the complex

[FeFgl3~. (Atomic number of Fe = 26)
(i)  Write the IUPAC name of the given complex :
[Co(NH3)5Cl1]Cly

(iii) Why is the complex [Co(en)s]3* more stable than [CoFgl3~ ?
3x1=3

5 R PT.O.
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6. (%) fTafafga sifufsrnet o gag oo fafau : 3x1=3
()  USAHH, UHied FANIEES % |1 ST oHT B |
(i) & A T UfFelH, s ST o @ AT fshan wwar 2 |
(i) URef, Feited ot wHifas dRmm gEgedEs & Oy
rf¥fsrar ar & |
Jrera

@) () Ffafea sEfe wfw w1 IUPAC ™ fafew :
(CH4CH,),NCH,
(i) Trafafea & fore e fafea .

M  Hfsta dfemree gvawo
(II) BIHHE SHMHERES et 1+2=3

7. (%) T=faRea & forw swro fafeu 3x1=3
()  uforende Sa § faom 8 Sefe e stfaea 7
(i) TARR® Soeeiwrf faeadq Afulshamett § WM @ o- 3R
p-Fce grar 8 fobrg Ui o TSEeRt0T -SRI S

¢ [}
HEwaqul A S 8 |

(iii)  UHH ATt <6 wifd sJegr %[ 2 |

BPe)]
(@) < fafaRaa afeds o i 3x1=3
(i)  TSgeE | U

(i) UIATHTSE | B
(iii) TSR ¥ TAHH
8.  Uh Alfieh ‘A’ (C4H,0) Hieishd Bt ‘B’ (C4H,0,) ST 8 | ‘A’ SARITSIHH
AfYfsRaT gy diel 3/a&T 2T 8 91 HON ¥ 31f4fshan hieh Jifiieh ‘¢’ sATaT 2 |
‘C TA-3THEd Bkt 2-BEGIFIIIATEh 7 a1 & | Atk ‘A’ ‘B’ 3N ‘C
YgaH hIfSY | Teg Afufsraneti o geier fafau | 3
9. () fr=fafed § 9 s sme UdH ? 3R w2
Tid+ Crd+, V3
(THTY] ShETeh : Ti =22, Cr =24, V=23)
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6. (a)  Write equations involved in the following reactions : 3x1=3
) Ethanamine reacts with acetyl chloride.
(i1)  Aniline reacts with bromine water at room temperature.
(i1i) Aniline reacts with chloroform and ethanolic potassium

hydroxide.

OR
(b) @A) Write the IUPAC name for the following organic compound :
(CH3CH5)9NCHg

(i1)  Write the equations for the following :
D Gabriel phthalimide synthesis

(I) Hoffmann bromamide degradation 1+2=3
7. (a)  Write reasons for the following : 3x1=3
) Ethylamine is soluble in water whereas aniline is insoluble.

(i1)  Amino group is o- and p-directing in aromatic electrophilic
substitution reactions, but aniline on nitration gives a
substantial amount of m-nitroaniline.

(iii) Amines behave as nucleophiles.
OR

(b)  How will you carry out the following conversions : 3x1=3
(1) Nitrobenzene to Aniline
(1) Ethanamide to Methanamine

(111) Ethanenitrile to Ethanamine

8. A compound ‘A’ (CoH4O) on oxidation gives ‘B’ (CoH4O9). ‘A’ undergoes
Iodoform reaction to give yellow precipitate and reacts with HCN to form
the compound ‘C’. ‘C’ on hydrolysis gives 2-hydroxypropanoic acid.
Identify the compounds ‘A’, ‘B’ and ‘C’. Write down equations for the
reactions involved. 3

9. 1) Which ion amongst the following is colourless and why ?

Ti4+, Cr3+, Vv3*
(Atomic number of Ti = 22, Cr =24, V =23)

7 R PT.O.
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10.

11.

(ii)

(iii)

el < Ufd Fe2* shi gorT § Mn2+ agd tfaeh Sfalet =i 2 2

fpelt arg i ITAH AR AETAT IGoh had ATFAES AT

FIARTSE H Yefid Bl 8 2 30 e it gfee i |

3Ix1=3

298 K ® f=faifga a4« & fau 3= gefiertor fafigu it fa.ar. sa (emf)
gierfera i -

Zn | Zn2+* (0-001 M) || H* (0-01 M) | Hs (g) (1 bar) | Pt (s)

e g B9 —_ 076V

feu U fom &1 ofaqeRA HIT IR FHefaRad st o I T

1)

(i1)

(iii)

Zn2+/ Zn

E® =000V
H'/H,

[log 10 = 1]

Logp ——

318l T AT < AT o Sk I FHIHW &9 4 AT |

TG 6l T 1 8 ?

T ol 3G FT 8Ud i & ?

8

3Ix1=3



(ii)

(iii)

Why is Mn?* much more resistant than Fe?* towards oxidation ?

Highest oxidation state of a metal is shown in its oxide or fluoride

only. Justify the statement. 3x1=3

10. Write the Nernst equation and calculate the emf of the following cell at
298 K: 3

Zn | Zn2* (0-001 M) || H* (0-01 M) | Hs (g) (1 bar) | Pt (s)

Given : Ee =—076 V

Zn2+/Zn
E@

=000V
H*/H,,

[log 10 = 1]

11. Observe the given figure and answer the following questions : 3x1=3

(i)

(i1)

(iii)

Log

Logp ——

Write the expression for adsorption of gases on solids in the form of

an equation.
What is the slope of the graph ?

What does the intercept of the line represent ?

9 g P.T.O.
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12. i fou u srgeae i ufgu o Fefafed et & s dife 1+1+1+2=5

foreht et stfifsrar & forw o fem, srfifsren an 1 srfiresrent 1 wigan
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30 SAfufspan # SAfirepies Al 96N 5¢ d =t 3 g B | fohat
g @ ? (log 8 = 0-4771, log 5 = 0-6990) 2



12.

SECTION C

Read the passage given below and answer the questions that

follow : I1+1+1+2=5

The rate law for a chemical reaction relates the reaction rate with the
concentrations or partial pressures of the reactants. For a general
reaction aA + bB — C with no intermediate steps in its reaction
mechanism, meaning that it is an elementary reaction, the rate law is
given by r = k[A]¥[B]Y, where [A] and [B] express the concentrations of A
and B in moles per litre. Exponents x and y vary for each reaction and
are determined experimentally. The value of k varies with conditions
that affect reaction rate, such as temperature, pressure, surface area, etc.
The sum of these exponents is known as overall reaction order. A zero
order reaction has a constant rate that is independent of the
concentration of the reactants. A first order reaction depends on the
concentration of only one reactant. A reaction is said to be second order
when the overall order is two. Once we have determined the order of the
reaction, we can go back and plug in one set of our initial values and
solve for k.

1) Calculate the overall order of a reaction which has the following
rate expression :

Rate = k[A]1/2 [B]3/2
(i1)  What is the effect of temperature on rate of reaction ?
(iii)) What is meant by rate of a reaction ?

(iv) (a) A first order reaction takes 77-78 minutes for 50%
completion. Calculate the time required for 30% completion
of this reaction. (log 10 = 1, log 7 = 0-8450)

OR
(b) A first order reaction has a rate constant 1 x 103 per sec.

How long will 5 g of this reactant take to reduce to 3 g ?
(log 3 =0-4771; log 5 = 0:6990)
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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.

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

(iit) Section A — Questions no. 1 to 3 are very short answer type questions, carrying
2 marks each.

(iv) Section B - Questions no. 4 to 11 are short answer type questions, carrying
3 marks each.

(v)  Section C - Question no. 12 is case based question, carrying 5 marks.

(vi)  Use of log tables and calculators is not allowed.

SECTION A
1. Write reasons for the following statements : 2x1=2
) Benzoic acid does not undergo Friedel-Crafts reaction.

(i1)  Oxidation of aldehydes is easier than that of ketones.

2. Observe the given figure and answer the following questions : (Any two)
2x1=2

) What is the charge on Agl colloidal particles ?
(i1))  What is the reason for the origin of the charge on Agl ?

(iii) If KI is added to AgNOg, what will be the charge on Agl colloidal
particles ?

3. 1) (CH3)3C — CHO does not undergo aldol condensation. Why ?

(i1)  Distinguish between Acetophenone and Benzophenone with the
help of a chemical test. 1+1=2

3 R PT.O.
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SECTION B

Observe the given figure and answer the following questions : 3x1=3
y
b
Q
- -7 a
Mg | -~

m » -

S

—

O X
Logp —

) Write the expression for adsorption of gases on solids in the form of

an equation.
(ii1)  What is the slope of the graph ?
(i1i) What does the intercept of the line represent ?
(a) (1) Write the electronic configuration of d4 on the basis of
crystal field splitting theory if A, > P.

(i) [Co(NHj3)gl3* is an inner orbital complex whereas
[Ni(NH3)gl2+ is an outer orbital complex.
(Atomic number : Co = 27, N1 = 28)

(i1i) Write the number of ions produced from the complex

[Pt(NH3)glCly in solution. 3x1=3
OR
(b)y @A) Calculate the spin only magnetic moment of the complex

[Fe(H20)6]2+. (Atomic number of Fe = 26)

(i)  Which out of the following two complexes is more stable and
why ?
[CoFgl3~, [Co(Cy04)513~
(iii) Write the IUPAC name of the given complex : 3x1=3
[Pt(NHg)yCl,]

5 R PT.O.
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6. (a)

(b)

(b)

Write equations involved in the following reactions : 3x1=3
) Ethanamine reacts with acetyl chloride.
(i1)  Aniline reacts with bromine water at room temperature.
(i1i)) Aniline reacts with chloroform and ethanolic potassium
hydroxide.
OR

) Write the IUPAC name for the following organic compound :
(CH3CH5)9NCHg
(i1)  Write the equations for the following :
D Gabriel phthalimide synthesis
(II) Hoffmann bromamide degradation 1+2=3

Write reasons for the following : 3x1=3

) Ethylamine is soluble in water whereas aniline is insoluble.

(ii1)  Amino group is o- and p-directing in aromatic electrophilic
substitution reactions, but aniline on nitration gives a
substantial amount of m-nitroaniline.

(iii) Amines behave as nucleophiles.

OR
How will you carry out the following conversions : 3x1=3
1) Nitrobenzene to Aniline
(i1) Ethanamide to Methanamine
(i11) Ethanenitrile to Ethanamine

8. Arrange the following compounds in the increasing order of their
property indicated : 3x1=3

(i)

(i1)

(iii)

9. (1)

(ii)

(iii)

Acetaldehyde, Benzaldehyde, Acetophenone, Acetone (Reactivity
towards HCN)

(CH3)9CHCOOH, CH3CH,CH(Br)COOH, CH3CH(Br)CH,COOH
(Acidic strength)
CH3CH50H, CH3CHO, CH3COOH (Boiling point)

Which ion amongst the following is colourless and why ?
Ti4+, Cr3+, v3*
(Atomic number of Ti = 22, Cr =24, V =23)
Why is Mn2* much more resistant than Fe?* towards oxidation ?

Highest oxidation state of a metal is shown in its oxide or fluoride
only. Justify the statement. 3x1=3

7 GBS P.T.O.
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10. 298 K W f=fafga 9« & fou 9= gfieewor fafge otk fa.an. a8 (emf)
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10.

11.

Write the Nernst equation and calculate the emf of the following cell at
298 K : 3

Zn|Zn2* (0-1 M) || Cd2* (0-01) | Cd

. ©
Given : E =—076 V
Zn2+/Zn
©
=—040V
cd?t/cd
(log10=1)

(a) (1) Silver atom has completely filled d-orbitals in its ground
state, it is still considered to be a transition element. Justify
the statement.

©
(ii) Why are E values of Mn and Zn more negative than

M2+ /M
expected ?
(iii) Why do transition metals form alloys ? 3x1=3
OR
(b)  Answer the following questions on the basis of the figure given
below : 3x1=3
900
800
700
[ 600 - Series 2
7. 500
(=]
=)
— 400
(Dé
300
o
< 500
100
0

Atomic number ——
) Which element in 3d series has lowest enthalpy of
atomisation ?
(ii1) Why do metals of the second and third series have greater
enthalpies of atomisation ?
(iii) Why are enthalpies of atomisation of transition metals quite
high ?

9 R PT.O.
[EE



12.

wQus

e feu T e @i dfer it ffafad yet & 3@ €S 1+1+1+2=5

foreht Tamafaes rfufsean & fore an frem, arfifsran A =t erfireprent st igan
1T AR @ § FAUd hdl 8 | Th AW IAHBRAT aA + bB ——> C
ot sgeht rfufsrn srifafy 4 g aegad! =wor 7€ &, s1iq a7 = mafs
srfufspen 8, o frem fam Smar @ v = k[AT¥[B)Y 5@ [A] 3R [B], A 3T B #
HIgaTaTi sl HiA Ui et § F%fUa d § | =1aie x 3R y T MR &
o witafda & & 52 v gro faif fomem Stram @ 1 k& o9 39 wideufomn
% a1y gfafda B9 & S erfufsean 3 A ywife et & S8 aM, T@, o
AR, 3G | 37 HTATehi 1 S AR 6 Pt HIfE & T4 H JH1 AT 2 |
I hife I ATTSRAT T a7 FEoR TEaT 8 TR 9 Afhieh] shi digar W e
T TaA BT 2 | 9 hife H 1Tk et weh AfieRRes il Figar w AR
LAl & | Ueh AT T3t ife 6l gl St & 9 380ehl F HiIfe 2 & | Th
ar afe gad srfufean 1 wife Fuffa w0 o, d@ g1 g s Tt o
YRR WM o Toh 9= ¥ k g L Tohd & |

(i) TfRad a7 =aseh arelt AR i Ha il TREhlTd HINT
3T = k[A]V2 [B]32

(i)  SATHTHRAT < ST W A9 1 FAT THE BT & 2

(iti)  SAHSHAT T & FAT AT B ?

(iv) (%) TUH 9em whife H Afufhan =t 50% f g4 § 77-78 fome o
3 | 39 AR o 30% T B H @M dTel §HI 1 Iieha
HI™TT | (log 10 = 1, log 7 = 0-8450)

AT

(@) TP gem hife =i fufsham 1 o fedmes 1 x 103 Ifd Thvg B |
30 Afufspan # S1firepres <l 96N 5¢ @ =t 3 g B | bt
g @ ? (log 8 = 0-4771, log 5 = 0-6990)

[=1E5:



12.

SECTION C

Read the passage given below and answer the questions that

follow : I1+1+1+2=5

The rate law for a chemical reaction relates the reaction rate with the
concentrations or partial pressures of the reactants. For a general
reaction aA + bB — C with no intermediate steps in its reaction
mechanism, meaning that it is an elementary reaction, the rate law is
given by r = k[A]*[B]Y, where [A] and [B] express the concentrations of A
and B in moles per litre. Exponents x and y vary for each reaction and
are determined experimentally. The value of k varies with conditions that
affect reaction rate, such as temperature, pressure, surface area, etc. The
sum of these exponents is known as overall reaction order. A zero order
reaction has a constant rate that is independent of the concentration of
the reactants. A first order reaction depends on the concentration of only
one reactant. A reaction is said to be second order when the overall order
is two. Once we have determined the order of the reaction, we can go back

and plug in one set of our initial values and solve for k.

) Calculate the overall order of a reaction which has the following

rate expression :
Rate = k[A]V2 [B]3/2

(ii1)  What is the effect of temperature on rate of reaction ?
(i1i) What is meant by rate of a reaction ?

(iv) (a) A first order reaction takes 77-78 minutes for 50%
completion. Calculate the time required for 30% completion
of this reaction. (log 10 = 1, log 7 = 0-8450)

OR

(b) A first order reaction has a rate constant 1 x 103 per sec.

How long will 5 g of this reactant take to reduce to 3 g ?
(log 3 =0-4771; log 5 = 0-:6990)

1 5
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T e

frefeRea fdwn i eam A U8 3R 37 |l @ ared & |
(i)  FGIH-TTH FT 12 Fo7E | @ o7 ST E |
(ii)  TEYT-YF A @Sl H a9 8 — @S &, @TF T/
(iii) WeHF—yo7aEar] 83 7% 3l o7g FTIT IHR & o 8 | Yo J77 2 3% B8 |
(iv) WST— Y GeI4 @ 11 7% T FTIT TBR & F77 8 | Yoo 97 3 A B1E |
(v)  @ET— ¥ G&IT 12 FE TR 97 8 | T8 J97 5 3% BT 8 |

(vi) T 2FT UF BRIt BT JIIT IfHa & |

Qus-<h

1. (a) e arfufshar X & gfa fadia wife qen Y o afd sem swife hr 2 | X qen Y S <t
HIEAT AT L H A O AT THTS T 7

(b) () I AhfRT
(i) wuH hife Afrfsran
& foru k’ 1 gepTeat fefaw | 1x2=2

2. Tr=fefea et § 9, sror afed 39 w61 ynifed hife, s fogga am 6 it e
o T i A AT & -

(i) TIHTIHE W 1M CH,COOH foera 31er@n 0.1M CH,COOH ferera

(i) 27 °C I HIIL T drR 31T 50 °C T hIUT b1 IR 1x2=2

2 2o



General Instructions :
Read the following instructions very carefully and strictly follow them.

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

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

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

carrying 2 marks each.

(iv)  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 5§ marks.

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

SECTION - A

1. (a) A reaction is second order in X and first order in Y. How is the rate

affected when the concentrations of both X and Y are doubled ?

(b) Write the units of ‘k’ for
(1) zero order reaction

(i1) first order reaction 1x2=2

2. Out of the following pairs, predict with reason which will allow greater

conduction of electricity :

(i) 1M CH3;COOH solution or 0.1M CH;COOH solution on dilution.

(11) Copper wire at 27 °C or Copper wire at 50 °C. 1x2=2

3 E’% P.T.O.



3. fewmy frdw % srgar freferiga Jfirent =i saafedd Hifsr « (HiE )
() ol foe | gk amed o ved A 1 -
C,H,NH,, (C,H,), NH, (C,H,); N
() SaHAfET S TEdHAH
(C,H,), NH, C,H.NH,, C,H,NH,

(i) pKb A T shH | :

C¢H,;NH,, C,H.NH,, NH, 1x2=2
WUe-W
4. (F) () Trea dice fbga F IR WA Ay < P 21 a1 d* 3R & oI soiite
fomma fafau |

(i) SRRt 3TTEY fagia ST 3w U 8T [Ni(CN), ]2~ & §ehtyl T b
&0 ShY TIfaRT SHISTT | (Y] 5hofieh : Ni = 28)
(iii) TUPAC frmi < smmam  frfafea @ga o1 g fafag -
TRFAMNEIE (TH- 1,2-SEUHH) Siamee (111) 1x3=3
FAUA
(@) 59 T Iuweedsth A NiCl, - 6H,0 %1 AgNO, % & fiefrn S @
Hfireh o Teh HIeT % 1Y AgCl % &1 Hiet sraeifid g § | ferfaw -
()  HHeT HT G |
(i) Gp H Ni’ <l feefieres dierehar |
(iii) ¥pet BT IUPAC M | 1x3=3

1 £



3.  Arrange the following compounds as directed : (any Two)
(1) In decreasing order of basic strength in aqueous solution :
C,H,NH,, (C,H,), NH, (C,H,); N
(11) In increasing order of solubility in water :
(C,H;), NH, C,H,.NH,, C.H,NH,
(111) In decreasing order of their pKb values :

C,H,NH,, C,H,NH,, NH, 1x2=2

SECTION -B
4. (a) (1) On the basis of crystal field theory, write the electronic

configuration for d4 ion if Ay <P.

(11) Using valence bond theory, predict the hybridization and
magnetic character of [Ni(CN),] -,

(Atomic number of Ni = 28)

(ii1) Write the formula of the following complex using IUPAC norms :
Dichloridobis (ethane-1,2-diamine) cobalt (III) 1x3=3

OR
(b) When a co-ordination compound NiCl,-6H,0 mixed with AgNO,, 2

moles of AgCl are precipitated per mole of the compound. Write

(1) Structural formula of the complex.

(i) Secondary valency of ‘Ni’ in the complex.

(111) TUPAC name of the complex. 1x3=3

5 Eﬂﬁ P.T.O.



5. U 9UH hife ht JMUGRAT 6 50% o1 81 | 40 e &1 € | Toha wm & srfufrn

90% Ut gt ?
[fea 2 : log 2 =0.3010, log 10 = 1]

6. () TS Y h foTu Teh IuYed I ¢d 7T 3 srfwforamati w1 wefdfa Hifve -

() Tfsrer Sferrge Ty
(i) hriseraH srfrfspan
(iii) BHAH SHmTeS frfietor srfifran
T
(@) T srfufsrenatia A, B @en C < st i -

LiATH
@) CH,CH,Cl—ECN, o :

>B

NH, (a) LiAIH,

C(H,S0,Cl

(i) CH;COOH > A > B
A

() H,0

7. (%) Hifte-stRieniye ik qEmrfe- sty & e w8 a9 s fafgu |

YA

(@) T & fTC IugerT IETETT ot (TR Ugi i TieTiya <hifTe -

() g A

(i) RIS HIATsS

(iii) W=hed

8.  3d HerHur Yufi & frfetftaa e fegmu 2
V3+, CI‘2+, Cu+, Fe2+,
(@I sRAT - V = 23, Cr = 24, Cu = 29, Fe = 26)
TTH Y 3T T ! TgATH S
(a) e faoe o s R |
(b) AT fererm o s Yot 3T § |
(¢) oA fIera A TER R |
e o o SR ST ST |

6

1x3=3

>C 1% x2=3

1x3=3

1x3=3



5. A first order reaction is 50% complete in 40 minutes. Calculate the time
required for the completion of 90% of reaction.

[Given : log 2 =0.3010, log 10 = 1] 3

6. (a) Illustrate the following reactions giving suitable example in each
case :

(1) Gabriel phthalimide synthesis.

(11) Carbylamine reaction.

(i11) Hoffmann bromamide degradation reaction. 1x3=3
OR
(b) Write the structures of A, B and C in the following reactions :
LiA/H HNO
@) CH,CH,cI—BCN, o S B— C
NH, (a) LiATH CxH;S0,CI
(i) CH4;COOH > A > >C 1% x2=3

A () H,0

7. (a) Write any three differences between physisorption and
chemisorption. 1x3=3

OR
(b) Define the following terms with a suitable example in each :
(1) Lyophilic sol
(11) Macromolecular colloid

(111) Coagulation 1x3=3

8.  Following ions of 3d transition series are given :
V3+, CI'2+, Cu+, Fe2+,
(Atomic number : V =23, Cr = 24, Cu = 29, Fe = 26)
Identify the ion which is
(a) unstable in aqueous solution.
(b) a strong reducing agent in aqueous solution.
(¢) colourless in aqueous solution ?

Give suitable reason in each. 1x3=3

7 E’% P.T.O.



9. (a) TfaRga oer srfufsran s fore oMk firsst St —300 kJ mol~1 2 :
Zn(s) + 2Ag™(aq) — Zn2*(aq) + 2Ag(s)
arfirfsha o @ B | o1 aeherd <A1 |

(fea 2 : 1 F = 96500 mol™1)
(b) MgCl, % feTT 1.0 1 ket IS 3 Mg?* 31H Tdl Cl~ 3R  fofu A0 %
TH A3 106 S ecm2mol~1 T 76.3 S em2Zmol 1 2 | 2+1=3

10. UH ®Ee Afes X e Ed CH,,0 @ 2,4-DNP = &1l 8, 2o
Afihtieh I SR & aT § Wifehd NaOH 1 sufedfa # 1, & ame m & ®
TS Thieror a1 8 | Afies X geiet Terdiehtor 0 uSHTgsh qUT IiHigeh 315l ST § |
fefau -

Q) Afres X H EE |
(i) 2, 4-DNP 3firrses & 91 Aifires X 6 Stiufsran 89 8 9T 3c1e 1 9= |
(iti) R X’ AT NaOH ht 3ufexrfa # I, 3 &1 T i & JTed Ieare] hi HTT |

1x3=3
11. (%) frefafea & swro @i -
(i)  HSHEUT LAY AT 3 FIfiTeh ITH ISk 1 h1 Hid & |
() Eu2* T 9 I § |
(iii) eHITRM Teh HIR afeh b Th TH g R | 1x3=3
Jrere
(@) AT ATHTT TR ? AAATIE 371 b ¢ aiomy ferfa | 3

W|US - T
12. < feu e srgese 1 ufew 3 i fou e yoi & s s -

Ufeease, FIOH Td HETaHH I, HTaTh AN % Fo Hgwl a1 & 150
HIAeT TYE IUFRAT & | HIETA TYg H e <hl TUT ATl 1 forerd - Homerehar
3= BH % BRI Ak g 9 B & | Ufesarsel % WU Uehigiall &
fagrsger a1 b st iR Ufae gamsel o Faba stoem gr foxfea feran
ST 8 | shiaH ol fediaes Ueehlaiall o SRRt 3R Ueehlel & oo o ferfa
fer ST 2 |

: 2o




10.

11.

12.

(a) The standard Gibbs energy (ArG®) for the following cell reaction is
—300 kJ mol!:
Zn(s) + 2Ag*(aq) — Zn?" (aq) + 2Ag(s)
Calculate Egell for the reaction. (Given: 1F = 96500 mol™1)

(b) Calculate A° for MgCl, if A° values for Mg2" ion and Cl~ ion are

106 S cm2mol~! and 76.3 S cm2mol! respectively. 2+1=3

An organic compound X’ with the molecular formula C,H;,0 forms

2,4-DNP derivative, does not reduce Tollens’ reagent but gives positive
iodoform test on heating with I, in the presence of NaOH. Compound X’

gives ethanoic acid and propanoic acid on vigorous oxidation. Write the
(1) Structure of the compound X’.

(i1) Structure of the product obtained when compound ‘X’ reacts with
2,4-DNP reagent.

(111) Structures of the products obtained when compound X' is heated

with I, in the presence of NaOH. 1x3=3

(a) Account for the following :
(1) Transition metals and their compounds act as good catalysts.

(i) Eu2'is a strong reducing agent.

(i11) Chromium is hard whereas Zinc is soft metal. 1x3=3

OR

(b) What is Lanthanoid contraction ? Write two consequences of
Lanthanoid contraction.

SECTION - C
Read the passage given below and answer the questions that follow :

Aldehydes, ketones and carboxylic acids are some of the important
classes of organic compounds containing carbonyl group. These are highly
polar molecules due to higher electro-negativity of oxygen relative to
carbon in the carbonyl group. Aldehydes are prepared by dehydrogenation
or controlled oxidation of primary alcohols and controlled reduction of acyl
halides. Ketones are prepared by oxidation of secondary alcohols and
hydration of alkynes.

9 E’% P.T.O.



Ufceass Td HIeH HEINT dHg W AR e sRifEmd 9 8§ st
HIEI (TR 3T AT AT SAATRATE 81 <d 2 | Ufeegmse wa dhier § 3uferd
0-BTSEISH 3T B1d & | 3Td: W § Y T o-BTEGIH I Ufeeass U HieH Teeid
FEH A E |
Zior arfirertien Ta Sfer forere & T gg stiafient sifierre vfeegmgel @i s &
FaEflhd HL ¢d & | HIEicrh TRl w1 foed Wt Ueehlgiall, Ufcggissl &
SATFHIRTT, ATSTEAT o TA-3TTESH o g fomaT SITaT B | WRfEH hraiifaicten 31wl ol
URE ST ATl Ufeshel S o SAeRdieRr & forfa femem S weRar 2 | it
A Uoehlgietl T JTerehar 31foetet HTet] & ShTeh 37fereh 3Tefia gid 2 |
(@) T o1 ittt e srfaferen & wfa ARt srfufsramsfierar < sed gu sha o

W’@F‘TW : 1
CH,COCH,, CH,CHO, HCHO, C,H,COCH,
(b) TIIA T YA b = favie w1 & foiw v avet temafes ademr @i | 1
(c) TUfceeTsesl Ua HITHT shi T8 HIaIRaoTeh ITFT AT TS IAThaATE oIl g
g ? 1
(d) () Ufcesse wa HhITHT o UTH (o) TTEGISH hi STRATT Thid o1 BIdt & 7
(i) fr=afafed o 3are) = fafan 1+1=2
9 @—CHO a1g NaOH
JAYAT
fafeTRaa srfufraneti o g 3o fafen -
| CHy-CH;  (a) KMnO,, KOH
1) @/ OFE > 1
I
C-Cl -
i) @/ H,, Pd-BaSO, R 1
1+1+1+2=5



Aldehydes and ketones undergo nucleophilic addition reactions onto
the carbonyl group but carboxylic acid does not undergo nucleophilic
addition reaction. The alpha (o) — hydrogens of aldehydes and ketones are
acidic. Therefore aldehydes and ketones having at least one a-hydrogen
undergo Aldol condensation.

Aldehydes are easily oxidised by mild oxidising agents such as
Tollens’ reagent and Fehling’s reagent. Carboxylic acids are prepared by
the oxidation of primary alcohols, aldehydes and by hydrolysis of nitriles.
Aromatic carboxylic acids are prepared by side-chain oxidation of alkyl
benzenes. Carboxylic acids are considerably more acidic than alcohols and
most of simple phenols.

(a) Arrange the following in the increasing order of their reactivity

towards nucleophilic addition reaction. : 1

CH,COCH,, CH,CHO, HCHO, C;H,COCH,

(b) Give a simple chemical test to distinguish between Ethanal and

Propanone. 1
(¢)  Why carboxylic acid does not give nucleophilic addition reactions like
aldehydes and ketones ? 1
(d) (1) Why a-hydrogen of aldehydes and ketones are acidic in nature ?
(1) Write the products in the following : 1+1=2
9 @—CHO Conc - NaOH S
OR

Write the major products of the following reactions :

| CH;-CH; (a) KMnO,, KOH
@ OEN > 1

0]
I

C-Cl -
(i) @/ H,, Pd-BaSO, , 1

1+1+1+2=5

11 %ﬁ?&
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QAT 3397 :

fFeferiad e #t S5a FraeT @ gy 3R 37T Tdt & qrad HIT:

1. 39 J97-94 § FeT 12 I97 & | @t 397 7f3ar 7 |

T8 J-UF d19 @Uel § [91foid 8-@ve &, @ U9 T/

TUS - T3 G&IT 1 @ 3 a9 3fd Ag3T0T IR & T3 & | i I 2 37 &1 & |
WIS W J9 G&IT 4 T 11 T TgIT0T TR & 97 8 | I J9 3 37 #1 3 |
QUE TN- I3 GEIT 12 & TR T34 8 | I8 I3 5 37 H7 8 |

S R N

T 29T TF Sheigpeled T JAT afedfa 8

©vusg <h

1. Ffafaa srfufsranet &t =amen ifs: 1x2=2
(a) ITe% TRy STU=rA

OEESLESIEIER

2. ffefaa = sfgRaa qurend & sgd e o safem il - 1x2=2
(a) CH;COOH, CICH,COOH, FCH,COOH (3Trerar ame)
(b) CH;CHO, CH3CH,0H, CH3CH,CH3 (Fa2HTeh)

3. f=fefaa gwat & sw fafau (1 @) - 1x2=2

(a) fordlt arfufsren & an fooes 6 fmfafaa s @ sa stfufseen it =wife &
REEIEEEIE LS
Lmol's™

(b) AT A 1 B H ®Uiawl fgefia hife i samfaehl & &4 gar 21 Afg A 6
Tigal o T & T A B S 0 g9 % 9 W g9 e ?

(c) I hife i afwfsran = fotu TmmRfcra S TieRor o1 =eiesh forfaw |

: -



General Instructions :

Read the following instructions very carefully and strictly follow them:

1.
2.
3.

1.

2.

3.

This question paper contains 12 questions. All questions are compulsory.
This question paper comprises of three sections- Section A, B and C.

Section A — Q. No. [ to 3 are very short-answer type questions carrying 2 marks
each.

Section B — Q. No. 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

Explain the following reactions : 1x2=2
(a) Wolff Kishner reduction

(b) Cannizzaro reaction

Arrange the following in the increasing order of the property mentioned : 1x2=2
(a) CH3;COOH, CICH,COOH, FCH,COOH (Acid strength)
(b) CH3CHO, CH3CH,0H, CH3CH,CH3; (Boiling Points)

Answer the following questions (Do any two) : 1x2=2

(a) Identify the order of reaction from the following unit for its rate constant :

Lmol 's™!

(b) The conversion of molecules A to B follow second order kinetics. If
concentration of A is increased to three times, how will it affect the rate of
formation of B?

(c) Write the expression of integrated rate equation for zero order reaction.

3 2R [P.T.0.



CLERC
4. (%) Ffafaa & foo s faftg 1x3=3
(i)  HfrcerueEE i gorn § Ul @ pk, T ek BT 2 |
(i) U Bree—shrem stfrfshan 7€ 2 2
(i)  qeftereh THET < gt § efies WA o T Sl B © |
HYUAT
@) () Frafafaa Rt w1 Seia faoem § ST amehar amed & sgd w9 |
afeya Hif 1x3=3
CH; NH,, (CH3) 3 N, (CH3),NH
(i) Te~ment srfirerdess Fom 2 7
(iil) AT A e stfufseen § fEE 6t fien w2 7

5. (a) T 9%« 1 IUPAC 79 fafaw : 1x3=3
K3[Cr(C204)s]
(b) TorEea &7 gl & SR W d° 1 o1 Soeie T forfae, =z
A, < PRI
(c) 3wt feme w8 ?

6. (a) AHTTS TFHA o hig g Ry foafey | 2+1=3
(b) 3d #vft & 3W qw H1 T TaRgy S TRfiRET srETenet i gaifte e
e T & | BT ST |

7. o ¥ feu U serg w1 st Hife i fe gt % 3w fafae: 1x3=3
=
=
E
0 o —s
(a) rf¥fsran <Y Aife s 2 7

(b) ST T GTA FIT 8 ?
(c) k 3T £, (7Y A1) o TeF Hay fafaw |

4 -



SECTION B
4. (a) Account for the following : 1x3=3

(1) pky, of aniline is more than that of methylamine.
(1))  Aniline does not undergo Friedel-Crafts reaction.

(111))  Primary amines have higher boiling points than tertiary amines.

OR
(b) (1) Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1x3=3

CH3 NH,, (CH3)3 N, (CH3),NH
(i)  What is Hinsberg’s reagent ?

(i11))  What is the role of pyridine in the acylation reaction of amines?

5. (a) Write the IUPAC name of the following complex : 1x3=3
K;5[Cr(C204)s]
(b) On the basis of crystal field theory, write the electronic configuration of d° ion
if Ao < P.

(c) What are ambidentate ligands ?

6. (a) Write any two consequences of Lanthanoid Contraction. 2+1=3

(b) Name the element of 3d series which exhibits the largest number of oxidation
states. Give reason.

7. Observe the graph shown in figure and answer the following questions : 1x3=3
=
2
=0
2
0 Time —>

(a) What is the order of the reaction ?
(b) What is the slope of the curve?
(c) Write the relationship between k and ¢, (half life period).

5 2R [P.T.0.



8. fafafaa wemt & foe wror G :
(a) TShUTT T 3T 37k i 390 I T H1 Hd 2 |
(b) 3= Al ht o A EO(

Mn2 ) T ST O 2l

(c) Cr*' U Yol 3= 2 |

9. (%) (i) Thed &t uftumr fafaw |
(i) wE-yed fem fafaw |
(iii) SEA T T =R ?
YT
(@) wifaes Tfereyor g et STiEiYer & me i T foifaw |

10. (%) T WATEE AfE A’ (C/H0,) Tefia mif=n & @y Afvufsrn we ™+
T Giffes B’ fAffa =@t 81 ‘B’, Br, 3R Uewhlgic! 9Ie™T & @19 TH
Afies ¢’ Fffa a8 o omfvas g3 CqHN 2 | Herg stfufsrame fafag
3R ‘A”, B, ‘C’ I UgEH it |
AT
(@) Tk qfiR A’ T Al 3R FESIFAleh 3T gRI STU=RId gieRt A B’ gal
g f5os anfiss ¥ CgH,N 21 CHCl; 3R Uewhigiet KOH % @1 ‘B’
sk ek “C” o TMTUT & R0 Giverith HIfoiUd= Icanfad st 21 ‘A’
‘B’ 3R C’ il vg= HifSw K derg srfifsram fafe |
11. (%) fr=fafaa = qof fif:
I AIHGBw), . HyN-OH
2. H,0 H*
(ii) fr=fafaa =ifies =1 IUPAC T foaiRaw :

[:;:j/(H{O

Br
(iii) F=ferfaa difient & weg fave w0 & foau gamfes weo fafau:
FHTA R S=sgeh 377
YT

() CH;CN

(@) F=fRaa o Hifse:
(i) S=IEh 3T T S=ilfogarss
(i) TUA-1-3fTd & 2-sNHIgNAES 30
(iii) Ueiefesemss & gg-2-34a

: -

1x3=3

1x3=3

1x3=3

1x3=3

1x3=3



8. Give reasons for the following statements : 1x3=3
(a) Transition elements and their compounds act as good catalysts.

(b) E° (Mn2+ /Mn) value is highly negative as compared to other elements.
(c) Cr*" is a strong reducing agent.

9. (a) (i) Define coagulation. 1x3=3
(i1) State Hardy-Schulze rule.
(ii1)) What is Electrophoresis?
OR
(b) Write three differences between Physisorption and Chemisorption. 1x3=3

10. (a) An aromatic compound ‘A’ (C7H¢O,) on reaction with aqueous ammonia and 3
heating forms compound ‘B’. ‘B’ on heating with Br, and alcoholic potash
forms a compound ‘C’ of molecular formula CsH;N. Write the reactions
involved and identify ‘A’, ‘B’, ‘C’.

OR
(b) A compound ‘A’ on reduction with iron scrap and hydrochloric acid gives 3
compound ‘B’ with molecular formula C¢H7N. Compound ‘B’ on reaction with
CHCI; and alcoholic KOH produces an obnoxious smell of carbylamine due to
the formation of ‘C’. Identify ‘A’, ‘B’ and ‘C’ and write the chemical reactions

involved.
11. (a) Complete the following : 1x3=3
®  CHeN L AIHG-Bw, —  HyN-OH

2. H,0 H
(i1)) Write [UPAC name of the following compound:

CHO

Br

(i11) Write chemical test to distinguish between the following compounds :
Phenol and Benzoic acid
OR
(b) Convert the following : 1x3=3
(1) Benzoic acid to Benzaldehyde
(i1) Propan-1-ol to 2-Bromopropanoic acid

(ii1) Acetaldehyde to But-2-enal

7 2R [P.T.0.
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12. o T T siq=sq 1 ufeu et FaferRaa wyai & s forfa : 1+1+1+2=5

ST - ST SATHTRATE, AHTA: (S SATHRATHAT o &9 H FHT St 8 | 3
TF TR O gEd | Soiag SAMIl 8 H6g Bl @ | T o Satad e |
IcafStd Foll el ATHE® i i o 10 ST foham ST Fehar & | STfRaT 6l @
e rfurfsramati o fadren foran Sman 2 | fs amt o1 Su=m foRe ST @ SR gl
H TH AR T g AR T &g UH IR ST § AR A1 7 3T 3 YER Th
gieers /AeeHl Ha oH A1 2 | I8 U ogd (EEHE dd @ Sl w&a: Jafdd e
srfufsranati i foRa IcuTed &g ST AT 2 | U Tav-Hg af I -dal Hl Srean
7 | AlceHiet 1 AT U e A1 U fa9d A1 ¥ Igd dTes 9 Fardl @ | Afg
O TFTCHS & A1 AT Tad: Jafad 7 R afg a8 womedss & a1 sifwfshan w=a:
JTyafad & 3R 38 Ea ATEeH Ud & &9 § IfgRaa foran Sram 2 | dEa s1aered @i
fereft werel % forera gra eTwred o w9 # 3fgRaa forn srar 71 foreft o & @ 9
AT A YaTted foram Sian @ af I8 Cu®™ 99 fggases anfcass A & a1 A
&1 fomfSia s 2 | I8 FUS 3 Td9Lm Igd A9 o i o w9 # gfaurfed femm
a1 |

ugred 1 ATeTeRed, TETet 1 98 U § fSEh STHER 98 STl i o9 H ¥ Yarted
B Ta1 B TR 38 YR o[ & o1 ITe il @ | Frerehal i k § fefua feme
ST 2 S Agd AT Hil Ui vd Tigar W R el 21 U aifiek am ug
e 6t AR ATAwdT 8@ I 4 g3 Sid W oo % 39 T 1 Ak @
e Aga sTueed 1 UH Wi go g @ i 98 WER I gff W e, 3o
IR -FIC ST & o SAFeIS h AL T@T A1 B | goicd Igd A6 hl HHid
Hier ATetshdl ATere ™ fafer gry uma 7= <t s gt 2
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SECTION C

12. Read the passage given below and answer the questions that follow : 1+1+1+2=5

Oxidation-reduction reactions are commonly known as redox reactions. They
involve transfer of electrons from one species to another. In a spontaneous reaction,
energy is released which can be used to do useful work. The reaction is split into
two half reactions. Two different containers are used and a wire is used to drive the
electrons from one side to the other and a Voltaic/Galvanic cell is created. It is an
electrochemical cell that uses spontaneous redox reactions to generate electricity. A

salt bridge also connects to the half cells. The reading of the voltmeter gives the cell

voltage or cell potential or electromotive force. If EQ,; is positive the reaction is

spontaneous and if it is negative the reaction is non-spontaneous and is referred to
as electrolytic cell. Electrolysis refers to the decomposition of a substance by an
electric current. One mole of electric charge when passed through a cell will
discharge half a mole of a divalent metal ion such as Cu*". This was first formulated

by Faraday in the form of laws of electrolysis.

The conductance of material is the property of materials due to which a material
allows the flow of ions through itself and thus conducts electricity. Conductivity is
represented by k and it depends upon nature and concentration of electrolyte,
temperature etc. A more common term molar conductivity of a solution at a given
concentration is conductance of the volume of solution containing one mole of
electrolyte kept between two electrodes with the unit area of cross-section and

distance of unit length. Limiting molar conductivity of weak electrolytes cannot be

obtained graphically.
Zinc Silver
Plate 7 T Plate
T
Salt bridge
Ag*(aq)
Zn*"(aq)
I II

9 229 [P.T.O.



(a) 1 TR wie THIE 7 3TYaT HUg ? 1

(b) T BT W& ASUI-Tq <Rl geT feam S ? 1
(¢) SRIA THEF T el Sgd AT T il Wifd TGN LT 2 ? ]
(d) (i) 919 Ezq =07 al Zn*" 3T Ag" 311 sl Aigdl i 1 ITT 7 1x2=2
(ii) Torerm it aretehdt agar & 1Y 1 Tedt 8 7
3tore

(d) TF IgYd ATII * 1.5 M fIer Hi Arer arerehar 1389 S ecm’ mol 'R 1 3@ 2
fereram <t =TeteRar ufterfera shifTg |

1 B



(a) Is silver plate the anode or cathode?

(b) What will happen if the salt bridge is removed? 1
(c) When does electrochemical cell behaves like an electrolytic cell? 1
(d) (i) What will happen to the concentration of Zn>" and Ag” when Ec. = 0. 1x2=2
(i1) Why does conductivity of a solution decreases with dilution?
OR
(d) The molar conductivity of a 1.5 M solution of an electrolyte is found to be o)

138.9 S cm” mol™. Calculate the conductivity of this solution.

1 g
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T fge

frafeftem e o aga oraurt | ufeu 3iR ST Tt | urea Hif ;
(i)  FI-7T G FT 12 F7 & | @ go7 At E |
(i) TBYH-vF AT GS 7 AwfGa s — @& @ua T/
(iii) We—FYv7aEqr1 83 7% Il o7g FTIT IFR & o7 8 | Yo Yo7 2 HF B8 |
(iv) We—@I7aEgTd @11 7% 7 IFT0T JHR & J97 8 | Fe9% F97 3 3% BT 8 |
(v)  @E— YT GEIT 12 3G STERTTH 8 | T8 T 5 Hb BT 8 |
(vi) T 2FT UF Heqagciet BT JINT fefa 8 |

-

1. C,H,NO 3Uga a1 1§ HE-eh AR (A), Br, 3R KOH % |19 WA fohy I W
ifies (B) =T 2 | Aifes (B) CHCL, 3TR Uewhigiicrss TICRIm SI5giauarss a1 T
T T g4 I A (C) ST § aet CH, S0, Cl % &1 stfufsman s W Afies
(D) SHTAT 2 S &R H o gran 8 1 (A), (B), (C) 3R (D) 1 Ty fetfgu) 2

2. I s=ifeearse Fefelaa stfirrdent & arer shiufsran wear @ 41 Fffa scael = fafeg
CIEE

(i) @3 NaOH i 3ufefa i CH,CHO
(i) o 3T i Iuteata § H,N-OH
(i) <ol SThrRHe 1x2=2

3. 0.001M UHifesh 3701 hl =Tetehdt 7.8 x 1075 S ecm~1 2 | Afe Teifesns 3101 % foiw Aem
HTHM 390 S cm?2 mol~! 8 i 39kl TS 7 w1 dfeherd shifSTT | 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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(i)
(iii)

(<)

e -

SRHUT T3] o TTATh I 1 B & ?
TSR LTS AT T ATeh i St & 2
Mn3*/Mn2* 3 % feTe E° &1 0T §iga €-Tcdeh #1781 & ? 1x3=3

() 3k foem @ e feu T 3t & SIe (Fet) | | B |1 3T ek e
BRTT ?
F-CH,~COOH &« CH,—COOH
(i) Tr=ferfaa st 1 37 TR & Sed shH H AT HIfT ;
CH,CH,0H, CH,~CHO, CH,~COOH
(i) sSafceegEs 3 WWREHE 4 fodg o & fou wer tamfes qdhem

@NT | 1x3=3
AUl
(@) (1) o TR AT AR dstar & <
wHifeeass 91 TuH
(i) i 3TfireRtien T GRS FT 8 7
(i) VA o THfihIeSIA 1 T SA13T | 1x3=3
Eb"R'UT?ﬂﬁQ:

@

(1)
(iii)

(<)

I[g Tnerties UHAT o o & fore Ufeshet Betmsel o1 ST 3T9ee U sr=at fafy
TR

el wreet-shrred srfifsman Tdi et ® |

Tt — NH,, T9g searg-Rrt Sfaemm sTiufmansti § o/p frcees gran & fie off

Ufefia & AR & m-TTsgRfel Y el AT S R | 1x3=3
1 Bl 8 5
(i) WA H CH,MgBr % @1 Tfha i % qeaq. So-sroefed foma
ST e ?
(i) T B TIATS o TR 3R 317 o W1 3fireha o ST B 2
(iii) B hiaemr srfufram ear g ¢ 1x3=3
AT
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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]

Q-1
it e e Tg=sE w1 e 31 fou 7wl & I fafaw
SATHTSRAT T, $hTS WA H HATHRTHT hl WG e T ICATG1 1 HiGdl 41 o Heiferd
BT 2 | 39 ferelt &ror fereiw o areeafren 3 < w9 # o7 foreft e W stawe § 3iea 9
T Tehid foran S wehan & | ARITRAT 37 W 31 Hh, S qT, 3TTTeheh! <h! Higdl qei
I T STAd & | STTfora 3 o e Frredor a1 form g o St 2

am = k[A]* [B]Y

x TS y 3R H & 6 tfufsean &1 9, A ©@ B % "igan uRadd & S8 gwiied g g |
x + y T AT STITHAT T et hife T a2 |
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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.



o s e 7 e B e 7 ), 7 e e 2wtz
srfurforan wed 8 | foreht wmerfirs srfafsran Y snfoaesar wa wife v o 2t 2 | 3
ife i rfframd sriereha sram= &, fehg T uftferfoa o =g afed gt € | sreemht
firehi = @eft STepfaeh Td Him Wearalna e gem ife 1 somfeh grrad # |
(a) Torelt S7fiyfonan < a1 Teories WX a9 &1 T 99T BT & 2
(b) fereht srfurferan A + B — 3cdTg, o forw am frem 2 —

o = k[A]? [B] V2

Frfirforan At Sife M R 2
(c) wifee rfferanat & forw ife 3t smfvehar fva TR i 8 2

(d) T 9UH whife s rfufsran @1 o e 2 x 108 -1 8 | 3@ wfufen ©
IANTHTH & 6g T TR 2g B T Teha T T8 o177 2

YAt

14 & Weamfera e i a1wlg 6930 od B | il ¥ I TH Ui
STTHTIRT (If) T 14C Y Am Sfifead ga1 1 3081 Haet 75% & | TG A 3T
ST ShITT |

[log 4=0.6021 log 3=0.4771 log2=0.3010 log 10=1]

1+1+1+2
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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
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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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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
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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.
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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
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