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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
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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
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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
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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
Frafafaa sirfrnait & gea 3cure fafay -

| CH,-CH;  (a) KMnO,, KOH
@ O ’

0
|

0101 ]
i) @, Hy, Pd-BaSO,

10

1+1=2

1+1+1+2=5

EiEm
T
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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.

() 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
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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.
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90% Ut gt ?
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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
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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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e e

frefefeaa fden i eam | U8 3R ST |Ed! @ are &= |
(i) SEYFH-TT A PT12 F97 8 | @ 597 AT & |
(i) TEIIH-YT A G H 9T s — @S &, @TT T/
(iii) @S & —Fo7 GEIT1 T3 7% 3717 TG I FbI 3 Jo7 8 | T J97 2 37F 12 |
(iv) WEe@-F97GqET4 11 7% g ITIT IHR 3 Jo7 & | Ji% F97 3 3% FTE |
(v)  @ET—F9 G&IT 12 FE TR 97 8 | T8 J97 5 3% BT 8 |

(vi) T 2FT UF BRIt BT JIIT foia 8 |

WUE-F

1. feume fréwr 3 srgem frefofaa it o safem fifve : (@ @)
Q) e faeee o eehE e & ued A I
C,H,NH,, (C,H,), NH, (C,H,); N
() SaHAfEM S TedHAH
(C,H,), NH, C,H.NH,, C,;H.NH,
(i) pKb A S ESIhA T :

C.H,NH,, C,H,NH,, NH, 1x2=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 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

[ e



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= |

(i) 2, 4-DNP 31firrses % @1 i X ) Affsran g9 8 9T 3cd1e ol 9= |

(iii) AR X I NaOH i ufeta o 1, 3 a1 TH T | T Icaral ohl T |

@

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

E35E
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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

QU - T

12. < feu e srgese i ufew 3 i fou e yei & s s -

Ufceass, HITH Ud ShisiRIcish 37, e diehi & Ho Hewqul o 8 o
HTeliel FE IUTEAA & | hIeiiel T § hra ohl ULl JHleefior 1 forgd—sRurerenal
I EW % HAU ¥ IHH YAF I Bd @ | Uesarsel H Wi el &
Tereggiora = frafa st 3t Ui gomsel & fata staem gra fonfaa feman
ST 8 | ST 1 Tgdiaes Ueehlaiel o TR 3T UeehrgAl & odise ¥ fofra
ERIEIES
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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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