
CHEMISTRY (Theory) 

�tt,�"1 Pc.�1"1 (�oiilki&i) 

General Instructions : 

(i) All questions are compulsory. 
(ii) Question nos. 1 to 8 are very short answer questions and cany

1 mark each.
(iii) Question nos. 9 to 18 are short answer questions and carry

2 marks each.
(iv) Question nos. 19 to 2 7 are also short answer questions and carry

3 marks each.
(v) Question nos. 28 to 30 are long answer questions and carry 5

marks each.
(vi) Use log tables if necessary, use of calculators is not allowed.
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fllJ./1..?.l � : 

(i) -«'4t m .J1Rc114' g 1

(ii) "sfi1l ffi§lfT 1 "ff 8 t m 3Wf � � g I � Tl% -Tl% JTcn t g I

(iii) "sfi1l ffi§lfT 9 "ff 18 t m it-it JTcif t � Jtf(}4 m g 1

(iv) "sfi1l ffi§lfT 19 "ff 27 t m '4t eftr-eftr JTcif t � 3tf(}4 m g 1

(v) "sfi1l ffi§lfT 28 "ff 30 t m q;:q-q;:q JTcif t M 3tf(}.q m g 1

(vi) 31lct�4cndl -g)- or ffi1f � >fll1TT � ";JfT � g I 4'<1�<12<1 t >fll1TT

*t � ;riff t I

1. What is the coordination number of each type ofions in a rock-salt type

crystal structure ?

Ucn-� m � fsfi&cll l-i(-c1�1 -q � m � � � l-P4"4� B&TT

��t?

2. Define the term 'order of reaction' for chemical reactions.

3. What causes Brownian movement in a colloidal solution ?

4. In which one of the two structures, No; and No;, the bond angle has

a higher value ?
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. 5. Write the IUPAC name of the following compound : 

H
3
C--CH-CH

2
-CH-CH--C8iOH 

I I I 
CH

3
OH CH

3

Rk!Rlf©a 4�fi'1ch cf1T IUPAC ;n-ir R-if©ll_ 

H
3
C--CH-C8i-CH-CH--CH

2
OH 

I I I 
CH

3
OH CH

3

6. Arrange the following compounds in an increasing order of their acid

strengths:

(CH
3
)2CHCOOH, CH

3
CH2CH(Br)COOH, CH

3
CH(Br)CH2COOH

Rk!Rlf©a chT � � � � �� � sfilf -ij ixlcl�o chl�ll_:

(CH
3
)2CHCOOH, CH

3
CH

2
CH(Br)COOH, CH

3
CH(Br)CH

2
COOH

7. Write a chemical reaction in which the iodide ion replaces the diazonium

group in a diazonium salt.

� {R-114Rch � Rtf©ll_ � � :s14Jif;i44 � -ij "B :s14�1R44

� �,4'l:s,�:s 3:m:R wu � men m1

8. Name a substance that can be used as an antiseptic as well as a

disinfectant.

� � � cfi1 ;n-tf � ��chi 3q4")J1 � w.n UJ11�1�ft � �

� mm m 1
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9. Explain as to why haloarenes are much less reactive than haloalkanes

towards nucleophilic substitution reactions.

OR 

Which compound in each of the following pairs will react faster in SN2 

reaction with _-OH ? Why ? 

(i) CH
3
Br or CH

3
I

(ii) (CH3)
3
CC1 or CH3CI

Bq$f1�� "rcfi -�f�rmfthf8ch � 3TI�3TT � >fRf ��")Q,tiq �al�"i1 

� �&n cFTT � cf)1:l f?h.qi:�n� mm�?

Pti:.:if8furn � � -ij � � m 4'fr1ch -OH�� SN2 � -ij 

��� �� �cFTT? 

(i) CH
3
Br 3l� CH

3
I

(ii) (CH3)3CC1 3l� CH3Cl

10. (a) State the IUPAC name of the following compound:

H
3 
C

"-----../ 
H 

H 
H�Br

H 

(b) Complete the following chemical equation :

CH
3 
CH

2 
CH=C8

i 
+ HBr peroxide ....... 

4 

2 

2 



(�) Pli;ik!f@ct lflfi'lcf> cfiT IUPAC ;rn:r @Rs!Q. : 

HC H 
3 "---../ H 

r;L-Br 

(�) Pli;if�fura <lf114Rcf> Biftcf><o1 chl" � c(:i)�Q. : 

CH CH CH-CH + HB ��TcR-11�:s
3 '2 - 2 r ____ ...... . 

11. State Henry's law correlating the pressure of a gas and its solubility in a

solvent and mention two applications for the law.

�fm�� ��fcfajt fu�l4cf> q fuzvl<.Jctl ���-ij%;rttcfil� 3lR

���<TT d-lj5Ml'I @f©Q,I

12. A first order deconiposition reaction takes 40 minutes for 30%

decomposition. Calculate its t
½ 

value.

� -sr� "cf>TR cfiT '3-lqq2.-1 � 30% �qq2,,,1 � m 40 � cor �

� i I � � t
½ 

cfiT qftcf>�-i c(:i)�Q, I

13. What is meant by the 'rate constant, k' of a reaction? If the concentration

be expressed in mol L- 1 units and time in seconds, what would be the

2 

2 

units fork (i) for a zero order reaction and (ii) for a first order reaction? 2 

rcnmm'�� '�ft� k'cor��mmi? ��cfil�

mol L-1 3:fn:�cf?I Bcf>O:S6l'ffi (i)��� �, 3lR (ii) >f�

chlR cfiT m� � m k cf)T llH ™ l-ll;icf>7 -ij mm?
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14. Define the following terms in relation to proteins:

(i) Peptide linkage

(ii) Denaturation

>lliR � � � Pii.:i@f©a cf?t � @f©� 

(i) tllll�s ��

(ii) s)��{�H (f4<tfacfi{OI) I

15. List the reactions of glucose which cannot be explained by its open chain

structure.

'<i_chlfl cf;l ���co) @f©� � � � � (i(cl..fl � 3lfm{

"9"{ fll-l$141 ���I 

16. Assign a reason for each of the following statements :

(i) Ammonia is a stronger base than phosphine.

(ii) Sulphur in vapour state exhibits a paramagnetic behaviour.

Pii.:i@f©a �11���mcnRUT @f©� 

(i) g,1f4>1.:i cf?t 3Nl;TT �l{l R4 I � � l;TT{ i I

(ii) ql&f � 11 � �flkt4i14 �qtm: SIG�fa cfi«ff t t

17. Draw the structures of the following molecules :

(i) SF
4

(ii) XeF
4

6 

2 

2 

2 

2 



� � �� cfiT B(c1.:i1 �1�fuia chlNlQ, 

(i) SF
4

(ii) XeF
4

18. What are biodegradable and non-biodegradable detergents ? Give one

example of each class.

�qRkf1ch{00lf 3-19l-ll'5tch � � Rkf1ch{Uftlf 3-19'-ll'5tch � � i? �

m cf>T �-� JGl�{o1 �1

19. What is a semiconductor? Describe the two main types of semiconductors

and explain mechanisms for their conduction.

·· �0¼1�ch � 6Tfil i? � � m � ��l(?lcf>1 cf>T qUf;r chlNltJ. � �

� fsh41f¾Rf "chT � chlNllJ.I

20. Calculate the temperature at which a solution containing 54 g of glucose,

· (C
6
H

12
O

6
), in 250 g of water will freeze.

(K
f 

for water = 1.86 K mo1-1 kg)

"3B dJtf "ch1 qf{chR-lct chlNllJ. � 11{ 250 g � -ij 54 g l�chlfi, (C
6
H

1206
)

�cf>\� f¾�lf.:i ��I (K
f 

(�) = 1.86 K mo1-1 kg)

21. What are lyophilic and lyophobic sols ? Give one example of each

type. Which one of these two types of sols is easily coagulated and

why?

2 

3 

3 

3 

7 



�cf-���-fcmtfi�(sol)cFl"fit-ai?�mcflT�-�3G1�(01 

�� I � � m � � -ij B fcfiflcf>I fchrG--i :m� ti114<1 I B °ITT � � 

��? 

22. State briefly the principles which serve as basis for the following

operations in metallurgy:

(i) Froth floatation process

(ii) Zone refining

(iii) Refining by liquation

�-cfilf -ij R8R-if@a SEfiT-fT � 3ll�� m.s:1.:al cflT "ff� -q R-f f@� 

(i)mlT (iR) ��

(ii) � (�) qf(tScf>(OI

23. Write chemical equations for the following processes:

(i) Chlorine reacts with a hot concentrated solution of sodium

hydroxide

(ii) Orthophosphorous acid is heated

(iii) PtF 
6 

and xenon are mixed together

OR 

Complete the following chemical equations : 
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(ii) Cu2+(aq) + NHiaq) � ..... . 
(excess) 

(iii) F i(g) + H
2
O(1) � ..... . 

� � � m (lflll!Rch elflcn(OI R-if©4

(i) cf�'itt.:i fil�l!J.t t:1��Tcfff 1�s � � oH Pk1.q.:i B � "ch«ft � 1

(ii)�. efiT 1"[1l fcfim �� I

(iii) PtF
6 

3fu: � efiT � ftl<?il"-11 � �I

(i) Ca
3
P

i
(s)+ H

2
O(1)� ..... . 

(ii) Cu2+(aq) + NH
3 

(aq) � ..... . 

(�) 

(iii) F /g) + H
2
O(1) � ..... . 

24. (a) What is a ligand? Give an example of a bidentate ligand. 3 

(b) Explain as to how the two complexes of nickel, [Ni(CN)
4
]2- and

Ni(CO)
4

, have different structures but do not differ in their magnetic

behaviour. (Ni= 28)

(3l) R-111;:;g (ligand)���?� R-111.:ii cf)T � 3Gli((OJ �I 

(Gl) &11<9lll ch1�Q, fcf> � � � GT cnT'-0)cfff [Ni(CN)
4
]2- 3fu:

Ni(CO)
4 

�-� fi(iHI � � 'l:ft m �ktch1"-l ollqi(R SIG�@ 

� � I (Ni = 28) 
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25. Name the reagents which are used in the following conversions : 3 

(i) A primary alcohol to an aldehyde

(ii) Butan-2-one to butan-2-ol

(iii) Phenol to 2, 4, 6-tribromophenol

(i) � >11$4£1 Q0:h1�ff(1 cnr � QW-st:1$-s -q

(ii) �-2- 3:ff.:r cnT �-2- �-q

26. Account for the following observations :

(i) pK
b 

for aniline is more than that for methylamine.

(ii) Methylamine solution in water reacts with ferric chloride solution

to give a precipitate of ferric hydroxide.

(iii) Aniline does not undergo Friedel-Crafts reaction.

(i) Qf.h.11-, � � pK
b 

cnr llR �0Qi.f1., � llR B � � � I

(ii) � -q � cnT m"R � cf'11{1$S � m"R B �cf)\�

t!1$:ii)cffil$S cnT �� � � I

(iii) QPicil;, �-$1-ill.f?_fi �� -::r@ � � I
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27. Write the names and structures of the monomers of the following

polymers: 3 

(i) Buna-S

(ii) Neoprene

(iii) Nylon-6

Pll-.iR-lf©a isl§cichi � Q,chcictil � � 3fR � fi(',:.HI� f�

(i) �-S

(ii) f;r�

(iii) -'il4Z1H-6

28. Conductivity of 0.00241M acetic acid solution is 7.896 x 10-5 S cm-1•

Calculate its molar conductivity in this solution. If A� for acetic acid be

390.5 S cm2 mo1- 1
, what would be its dissociation constant ? 5 

OR 

Three electrolytic cells A, B and C containing solutions of zinc sulphate, 

silver nitrate and copper sulphate, respectively are connected in series. 

A steady current of 1.5 ampere was passed through them until 1.45 g of 

silver were deposited at the cathode of cell B. How long did the current 

flow ? What mass of copper and what mass of zinc were deposited in the 

concerned cells? (Atomic masses of Ag = 108, Zn = 65.4, Cu = 63.5) 

0.00241M iw)R.ct> � � cfiT +.Jlcichdl 7.896 x 10-5 S cm-1 t I�� 

� � cfiT � -tjlcichdl 'chT qf{chZ1-, cfi)N1Q.I � �«lR.ct> � � m A� 

390.5 s cm2 mo1-1 m m � f¾41Zii-'i � cFTT mm?
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$:r�-3-191-.R..fl 00 A,B 3fr{c��:��' �("q(�3ll{ 

� � t �(.1.!H W � i, �oftcifo& � � i I � � 1.5 Qfi.9ll( cfiT

�qf{c4tff �mu� (fcfi Slqlf%a c€t � t � -acf> m�ct( c€t 1.45 g lfBfT 

� B t �1:f{��i:r�, � 3fr{mt wct"":r-� �6ll1-11-1 � 

� -ij R� � mil? (9VH� �cllAH, Ag = 108, Zn = 65.4, 

Cu = 63.5) 

29. Assign reasons for the following :

(i) The enthalpies of atomisation of transition elements are high.

(ii) The transition metals and many of their compounds act as good

catalyst.

(iii) From element to element the actinoid contraction is greater than

the lanthanoid contraction.

(iv) The E0 value for the Mn3+JMn2+ couple is much more positive

than that for Cr3+/Cr2+.

(v) Scandium (Z � 21) does not exhibit variable oxidation states and

yet it is regarded as a transition element.

OR 

(a) What may be the possible oxidation states of the transition metals

with the following d electronic configurations in the ground state

of their atoms:

3d34s2, 3d54s2 and 3d64s2. Indicate relative stability of oxidation

states in each case.

12 
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(b) Write steps involved in the·preparation of (i) Na
2
CrO

4 
from

chromite ore and (ii) I
S
MnO 

4 
from pyrolusite ore.

(ii) fisnl-1°1 � 3fr{ � � "B 41frlch � 3<"�(ch � i I

iii) fcnm "ffi=q "B � W@" � cfcf; 
�fck .. ff_,;pg fi�+-H �� ��

fi�+-H B � maT ii

(:,-y Yin3+1Mn2+ � m E0 <:fiT llH cr3+;cr2+ � E0 m.:r � �� �

tHl<"l-lch mm ii 

fq �f.%�1-1 cz = 21) qf{tjdf 34-tj.!H � � Sl��Ya � i mm

� fishl-101 mi:f llRT � i I 

( � :. 9') 4(1-ll�fm �� �-q d �clct?Tf?tcti f¾-41«1 � fish1-101 �3:rt

��3q=q�"i ���m�i:

{� i) shll-11�2 �"B Na
2
CrO

4 
3fr{ (ii) 414<l�Bl�2 �"B JSMnO

4

�cR'R���!BflgQ,I 

3, 2 
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30. (a) Complete the following reaction statements by giving the missing

starting material, reagent or product as required 

02 (i) ....... --- 2C)=O
Zn-H

2
0 

(ii) C)=CH
2

---C)-CHO

crCH2CH
3

TTl\K 0 
(1·1·1·) 

�v1n 4 

KOH, heat
> .

...
.
. . 

(b) Describe the following reactions :

(i) Cannizaro reaction

(ii) Cross aldol condensation

OR 

(a) How would you account for the following:

(i) Aldehydes are more reactive than ketones towards

nucleophiles
. 

(ii) The boiling points of aldehydes and ketones are lower than

of the corresponding acids.

(iii) The aldehydes and ketones undergo a number of addition

reactions.

(b) Give chemical tests to distinguish between :

(i) Acetaldehyde and benzaldehyde

(ii) Propanone and propanol

14 



3l) � "9GT�, �cfil{cfi �� �, � � � ITT � m, � 

� � Rl-.i@f©a -m'� fciq{Un cfiT � cfilf¾Q. : 

(i) ....... --0-2 - 2 <=>= 0
Zn-H

2
0 

(ii) <=)=CH2 ---<=)-CHO

(iii) r(YCH2CH3 K.Mn04 ...... .
V KOH,� 

Rl--i@f@a �3:n � quf;r ch)f¾q_ 

(i) �Pl�u �

(ii) � ll_(Y:Slft �

Rl--i@f@al � efiRUT R-tf©it : 

(i) ��q;,�ctf � >TIB ch)2.1.:i1 c€t �an Qffs61�� � �

-m ti

(ii) -QR;61�:sl 3fn: ch)2.1--1l � � �m � c€t �an �

�ti

(iii) Qffs61�� 3fR � � m 4Plkl-lcfi ���I

�8@f@al -q � R@I� � m UBl4Rcfi �a,:{UTT cnT R-!f@Q. 

(i) QmcQffs61�-s 3fn: ��ffst:l�-5 -q

(ii) si,ci.,T., 3fn: mtl.,Tci -ij


