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(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

ff 'Iii - 'SIR mJln l # 3 fftfi Jllff ff!J 3'fftt1/ JTcfiT( "$ JlR f I � JlR 2 3F6 q;r t I

'ff� - J1R mJln 4 # 11 rre,; ffY 3'fftt1/ JPf;T( "$ JlR f I� JlR 3 JFn q;r' I 

ff 1f - RN m:J111 l 2 � JrMftrr JlR 8 I � JlR 5 :;fc,; q;r ! I

"f'ffir rovf �· 4'tt�H2< q;r R11T lifJfrr ! I 

C2H5NH2 , (C2H5)2 NH, (C2HJ
3 

N 

(ii) �-q �cl4dl t��-ij:

(iii) pKb 1{R t � � -q :

2 
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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.

(ii) This question paper is divided into three Sections - Section A, B and C.

(iii) 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. Define rate of reaction. Write two factors that affect the rate of reaction. 2 

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

(i) In decreasing order of basic strength in aqueous solution :

(ii) In increasing order of solubility in water :

(iii) In decreasing order of their pKb values :

3 

lx2=2 
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3. Pti:if�furn m, � * � � ei:flq;<o, � fu.Q. :

Zn(s) + Cu2+(aq.) ➔ Zn2+(aq.) + Cu(s) 
Ecellfcna'51q;R�m1TT� 

(i) Cu2+ 3IBR1� e1�a1 ��m 3ff"<

(ii) Zn2+ 3mRl � e1�a1 it� m ?

�-w 

4. 3d-es+,1101 � � Pi£.i�fu.a 3IBR � � � :

Ti4+, V3+, Cr3+, Mn3+ 
(q<J.t 1'1 � : Ti= 22, V = 23, Cr = 24, Mn = 25) 

� � "3'e' 3IBR 'ch1 q �� 1Pt Q, � 

(i) � Pcl�4� -ij 3lftf � t I

(ii) � >Ii@ �TcNf1c6l<c6 � I

(iii) � Pcl�4� q � t I .

�*� 3qgq=a q;RUJ� I

lx2=2 

lx3=3 

5. (ch) (i) �R� � � * 3mm 'CR� Ll
o 

<Pm oT d4 � � �·��cf�1f.lc6

Pcl�ie �fu.v_ I 

(ii) e4l(Jlc6a1 � � cf)l � m � [Ni(CN)
4
12- � � � 1'414?14

��'4?1' Slljfcia 4?\�v_ I (q(J.tl'1"sfiJ.tTcfi: Ni= 28)

(iii) IUP AC � � 3mm: "CR Pi"'1 f'etfu. a � cf>T � f'etfu. v_ :

sl$cffi11fts1fite �-l,2-sl$�4'l�) ch1i1wl (III)

31',lqT 

lx3=3 

(11) "(jj'il � 3qe�l-141ZJlcf> � NiCl
2 

• 6H2O 'ch1 AgNO
3 

* � fq�l41 � i "ffi

��lcf> *��*� AgCl*�� 3lcfa)ft@�.� I �fu.Q,:

(i) � 'cf>'I l-1(�� I � I

(ii) � -ij 'Ni'� f°aoi4cf> l-141-ilcf>i:t I I

(iii) � cf>T IUPAC � I

4 a� 
[i]w 

lx3=3 
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3. Write the Nernst equation for the following cell reaction:
Zn(s) + Cu2+ (aq) ➔ Zn2+ (aq) + Cu(s) 
How will the E 11 be affected when concentration of ce 
(i) Cu 2+ ions is increased and
(ii) Zn 2+ ions is increased ?

SECTION-B 

4. Following io�s of 3d-transition series are given:
Ti4+, V3+, Cr3+, Mn3+

(Atomic number: Ti= 22, V = 23, Cr= 24,.Mn = 25) 
Identify the ion which is 
(i) most stable in aqueous solution.
(ii) a stro_ng oxidising agent.
(iii) colourless in aqueous solution.
Give suitable reason in each.

lx2=2 

lx3=3 

5. (a) (i) On the basis of crystal field theory, write the electronic
configuration for d4 ion if i'.\

0 
< P. 

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

4
]2-.

(Atomic number of Ni = 28)
(iii) Write the formula of the following complex using IUP AC norms :

Dichloridobis (ethane-1,2-diamirte) cobalt (III) 1 x 3 = 3 
OR 

(b) When a co-ordination compound NiCl2-6H20 mixed with AgN03, 2
moles of AgCl are precipitated per mole of the compound. Write
(i) Structural formula of the complex.
(ii) Secondary valency of 'Ni' in the complex.
(iii) IUPAC name of the complex.

5 
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6. ��q;)fl��t50%���4oftr-fl.wraf ,����
90%��?

�t: log 2 = 0.3010, log 10 = 1] 3 

7. (q;) ����� 3qgcffi 3Gl�(UI ��M �311q;) "'��fa cb)�Q,:
(i) � ��1-1,�s e�(vt�u,
(ii) q,;1f'ii(-ttQff\-1 �
(iii) �Tq;q1-1 "1qq1�s �i:.fiq:;(01 �

3lt1qJ 
(�) � �311� A, B ctm C 't) e(i;HI �: 

(i) CH
3
CH

2
Cl KCN A 

LiAlH
4

B 
HN0

2 

o oc ➔ 

C

lx3=3 

(ii) CH
3
COOH

NH
3 A 

(a) LiAlH
4 

C
6
H

5
S0

2
�l 

C I½ x2=3
Ll (b) H20 ) B

s. (cf>) �'-1�f&a t � cf>RUT � :
(i) estiqo1 ffii:n 't) q;unqi(Uj cliT �� � � I
(ii) ��tf4�cf>T�

......-...-...
��i I 

(iii) cf>TtRt� E0M2+/M 
cf;TlJR' tHj("qqi � I 1 x 3 = 3 

� 

(�) esfil-lUI mg311 "qil" � fl�Q, I d-� t �-ij � ffl � (-isfil-lUI � t �
����? esfiqu, �e,q,�a:.��cflnGR@l� ·? 3 

9. � q;,af�q; 4°)fr1q; 'X' �eq:;1 � C
5
H

100 i 2,4-DNP �t<l"1 lRTa'T t, �

� tf>1 31qi;4�o � "qi«fT i � NaOH 't) � -ij 1
2 

t � TJli � 'tR
� ,<(lgiq;,4 � � i 1 � 'X' � ,jijcflflqi(Ui 'tR � � S!lq-iT�q; � � i 1
�f&Q,:
(i) �fr,q; 'X' c#ft e<i:4-11 I
(ii) 2, 4-DNP�t��'X'c#ft���'SJTCij�'t)e<i:4-11 I
(iii) � 'X' "q;1" NaOH c#ft � -ij 12 "$ � lfll � � � Jt<lit:J � e<i:4-11� I

6 !l.lJJ 
iil"M 
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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] 

7. (a) Illustrate the following reactions giving suitable example in each
case: 
(i) Gabriel phthalimide synthesis.
(ii) Carbylamine reaction.

3 

(iii) Hoffmann bromamide degradation reaction. lx3=3 

OR 
(b) Write the structures of A, Band C in the following reactions: 

LiAlH4 HN0
2 (i) CH

3
CH

2
Cl KCN) A---- B O oc ) C

NH
3

(a) LiAlH
4 

C
6
H

5
SO

2
Cl 

(ii) CH
3
COOH, L\ A 

(b) H
2
O ) B -------+ C 1 ½ x 2 = 3

8. (a) Account for the following:
(i) Transition elements have higher enthalpies of atomisation.
(ii) Separation of a mixture of Lanthanoid elements is difficult.
(iii) The E0M2+/M 

value for copper is positive.
OR 

lx3=3 

(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
5
H

10
O forms

2,4-DNP derivative, does not reduce Tollens' reagent but gives positive
iodoform test �n heating with 12.in the presence of NaOH. Compound 'X'
gives ethanoic acid and propanoic acid on vigorous oxidation. Write the
(i) Structure of the compound 'X'.
(ii) Structure of the product obtained when compound 'X' reacts with

2,4-DNP 'reagent.
(iii) Structures of the products obtained when compound 'X' is heated

with 12 in the presence of NaOH. 1 x 3 = 3 
f 5�11) 7 II P.T.o. 
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10. (cfl) �-� � <lel4f.lcf>-�$ffl�� 3lm �f&Q, I

31trcfl

(�) � � � 34giffl 3c;i�(Oj � f'.1¥..ik-if{gct 1:fGl � "CJftmft@ th)�Q, :

(i) �c:Hl•ft �

(l• 1·) � '\ " 1e!G I q cf> cf, left I $s

(iii) �

11. (a) f4""1k1ftga�������-300kJmoI-1 l:

Zn(s) + 2Ag+(aq) ➔ Zn2+(aq) + 2Ag(s) 

��� E�ell � qf\cf>("f-1 ihl�Q, I 

�i: 1 F = 96500 moI-1) 

lx3=3 

lx3=3 

(b) MgCl2 �� A::i cf;1 qf\cf>("f.j ihl�Q,m Mg
2+ m� er m�� A.0

� 

2+1=3 

�-1J 

12. �����G q;)�3fu:�������:

�fc%�1�s, � � cf>i�fcmR;icf> �, cf>l4f.icf> �frli:61 � � qe!-€€t'ff crf � � 

cf>i�f.l("f � � � I cf>l�Pi("f �-ij � c#rr �� Jiict�fr-it-1 c#rr � ::6u11("qcf>ai 

� � � q;wJf � � � � � i I ��1$ii "cf>T � ��T("ll � 
Pct�,$�1-,,.:1-1 � f.14�a �Tcfffiq:;<01 3fu: � �("f l�ii � Pi<if�a �q=q4;:i � Pci<R=fa � 
� i 1 4>lil-11 "cf>T fatft4q:; �"1�T("11 � �Tcffftcf><01 3fu: �("q')l$-11 � sJl("f41sJ1-1 � �<R=f a 

��ii 

�fc%�1$s � � cf>litif.i("f � � � � � � � � 

cf>i�fcR.IR-tcf> � �· � � � � � I �e!1$s � 4illl--tl it�

a-e!i$-?lsJ1-1 � � � I J@: q:;q � q:;q � a-�1�-?lsJl-1 � �e!1$s � � �(:'"il("f

��ti

8 ��
(!]�
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10. (a) Write any three d!"' u1erences between physisorption and
chemisorption. 1 x 3 = 3 

OR 
(b) Define the follow· t • h • mg erms wit a suitable example m each : 

(i) Lyophilic sol
(ii) Macromolecular colloid

(iii) Coagulation lx3=3 

11. (a) The standard Gibbs energy (�rG0) for the following cell reaction is

-300 kJ mol-1:

Zn(s) + 2Ag+(aq) ➔ Zn2+ (aq) + 2Ag(s) 

·Calculate E�ell for the reaction. (Given: lF = 96500 moI-1)

(b) Calculate A::i for MgCl
2 

if AO values for Mg2+ ion and Cl - ion are

106 S cm2mol-1 and 76.3 S cm2mol"'"1 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 (a) - hydrogens of aldehydes and ketones are

acidic. Therefore aldehydes and ketones having at least one a-hydrogen

undergo Aldo! condensation.

9 
I 
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� � � � �el4"1 � � � .jilc:R•ficf>(Oj � �61$ID cf>T .3lraf.ft -a

�l<Nftfd � � � I cfiliOfcm�cf> � cf>l � � �161�l, �6i�il � 

�l<mlcti<0,, "11��,��l � �-�4�c"1 t mu�� t I �i)�R;cf> cf>i4'f<R:IR-icf> �-"cf>T

����et� t �1<N1lcfi<o1 -a �<�a�� s·t I cfi1anfcR.t�cf>

� ��61�1 � � -'iRle<et i1.,.,�, -a� amlcf> � � t 1 

(a) � "cf>T � � � t -� � Wf�lU�fletal � � � � -ij
1 

CH3COCH3, CH3CHO, HCI:IO, C6H5COCH3

(b) �� si1q-11"1 �������� oe,4Ptcfi qtt�� 1 1 

(c) �61�ii � $)i\-11 � � cf>iiOf"cffi�cf> � � � � � �

�-? 1 

(d) (i) �61$ID � $)i\11 �� (a) 6t$�-il"1 c€t ����t? 

(ii) Pf i:.t�f<sla � 3c<t I� -ct,) ft;tf<siQ. :

2 Q-cHO � NaOH

� 

Pti:.tR-if<sia �31l��� R-if<si.Q.: 

(a) KMnO 4, KOH

(b) H+ 

1 + 1=2 

1 

1 

1+1+1+2=5 

10 
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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.

CH3C0CH3, CH3CH0, HCH0, C6H6C0CH3

(b) Give a ·simple chemi�al test to distinguish between Ethanal and

Propanone.

(c) Why carboxylic acid does not give nucleophilic addition reactions like

1 

1 

aldehydes and ketones ? 1 

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

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

2OCHO--C_9n __ c_•_N_a _O_H_

OR 
Write the major products of the following reactions 

(i) 

0
II

O
C-Cl

(ii) I 

(a) KMn0 4, KOH
(b) H+ 

11 

1 

1 
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