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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
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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
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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 |
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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 |
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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‘Tﬁﬁl’q: 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
R ? 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
freferiaa arfrfsranai & gen 3aue fofe -
O/ CH;-CHz (a) KMnO,, KOH
@ — > 1
(b) H
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;-CHz  (a) KMnO,, KOH
@ OEN > 1

0]
I

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

1+1+1+2=5
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