
1 

CBSE QUESTION PAPER

CHEMISTRY (Theory) 

�tt,�"1 Pc.�1"1 (�oiilki&i) 

CLASS-XII



General Instructions : 
(i) All questions are compulsory. 
(ii) Marks for each question are indicated against it.
(iii) Questions number 1 to 8 are very short-answer questions and 

carry 1 mark each. 
(iv) Questions number 9 · to 18' are short-answer questions ·and carry

2 marks each.
(v) Questions number 19 to 27 are .also short-answer questions and

carry 3 marks each.
(vi) Questions number 28 to 30 · are long-answer questions and carry

5 marks each.
(vii) Use Log Tables, if necessary. Use of calculators is not allowed.

M41.il �: 

(i) � JfR 31f.rqref f I 

(ii) � JfR c1i" "f111R. -� � 7W; I' I 

(iii) Jf'R-fR§qf 1 '-« 8 flcfi a:rfrr ey-6ffUlf· "JfR f W-IT � JfR <1i" Wf11: 1 � 
I I 

(iv) Jf'R-fR§qf 9 "ff 18 flcfi ey-6ffUlf JfR f W-IT � JfR ij; Wf11: 2 � f I 

( v) Jf'R-fR§qf 19 -« 27 flcfi eft ey_-6ffUlf JfR I W-IT � JfR c1i" Wf11: 3 �
f I

(vi) Jf'R-fR§qf 28 "ff 30 cflef-6ffftq JfR f W-IT � JfR c1i" Wf11: 5 � f· I

(vii) �c/�<lcbdljffl< "c1f1T � qi[ m � / ��H2<l <1," �ct/'� -:rif
I I

1. What is the number of atoms in a body-centred cubic unit cell of a

��? 1 

M � it �-� (am:-�) ·• � m-r -q: �an cnl" � �
. �t? 

2. What is an emulsion? 1 

�,k .. �l.f cp;tf � t ?

3. Which one has higher electron gain enthalpy with negative sign,

sulphur or oxygen ?
.........+-� �� __ 

1 

� � 3ilffl'11'1 -q � ���T-1 � �� *.Ollt'iqi � it mif 31m �

t ?
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4. Give the IUPAC name of the following compound : 1 

H3C CH3 

"'-/ H 
/-"'/ H 

/"' 
·CHa Br 

f.ii:.qf�ltia � "q;T IUPAC � � 

H3C CH3

"'-/ 
/-"'/

H

H 
/"' 

CHa . Br 

5. Write the structural formula of 3-oxopentanal. 1 

3-afi¾�tl.-24� qiT � W: � I

6. Name two metals which occur in nature as oxides. 1 

?J � �an t � � � � -ij &ilcfl-11�.s'i t � -ij � � ffl

7. Arrange the following compounds in an increasing order of their basic
strength in aqueous solutions : 1 

NH3 , RNH2 , R2NH, R3N 

f.ii:.qR-tltia � q;) � ��1.1-11 -ij m � � t � � � -ij � : 
' . 

. 

NH3 , RNH2 , R2NH, R3N 

8. Write the name of an antacid which is often used as a medicine. 1 

� � "Slfu-� (Q;-lf�s) qiT � � � � � t � -ij m � m I'

9. Differentiate between molality and molarity of a solution. What is the
effect of rise in temperature on molality and. molarity of the solution ? 2 

� � 41��ai am: 'il�<a1 -ij 3"RR � � 1 � ��ll-1 � 'il��a1 am:
41�<ai 1R mer � cfiT � � � �- ?

10. Describe the role of the following :

(i) NaCN in the extraction of silver

(ii) CO in the purification of nickel

2 
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R'-1f�ruaa t cfi1<f qiT cJUf.:r � 

(i) � t Rlifi�o, -q NaCN qiT
(ii) � t qfllifi{OI -q CO qiT

11. Corrosion is essentially an electrochemical phenomenon. With the help
of a diagram explain the reactions occurring during the corrosion of
iron kept in open atmosphere. 2 

OR 

Define the term molar conductivity. and indicate how molar 
conductivity of a substance changes with change . in concentration of a 
weak electrolyte and a strong electrolyte in its solution. 2 

� � � �-<1�14Rcfi q�e-11 "i@t' t I � m cti1 ��14dl � � 
ql9/t0.s(1 -q @ � t � -q � �Mfsfi41� mm �, � � � I 

31'-ltff 

fi f.11(,cfidr � q;)- � � � � � 1% fcl(,4-1 -q � � � 
�-diq�e._41 t � � qflqJ-1 � m � cti1 fi f.11(-lcfidl � 'SJqiT{. qflqffia 
mm f 

12. Draw the structures of the following molecules :

(i) BrF3
(ii) H

2
S

2
0

7 

R'-1f�ruaa aruj3TT ch1 tj{f.HI� � � : 

(i) BrF
3

(ii) H
2
S

2
0

7 

2 

13. State reasons for the following observations : 2 

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

(ii) · There is a greater horizontal similapty in the properties of the
transition elements than of the main group elements.

R'-1f�ruaa a:tqt11cfi.fi t cfiRUT � � : -
(i) · tjPl,iiUI � ch1 q{q1uc:flcfi{OI ch1 �R.cMi q;J'tfil 3M (�) "i@t' � I
(ii) � � t � ch1 � � tjP1,qo1 � t �01� -q � �itl-1dl 3M �

� t
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14. Give � chemical equation for _each of tlie following reactions :
(i) Williamson synthesis
(ii) Reimer - Tiemann reaction
f.il.if�ftja �alt -q_ � � t � <FEtll!Rc:fi <E14'c:fi<o1 -� :
(i) fc1f�ll'-Ei'1 'c:fiT *1.'R-ltCUI
(ii) � - in=R �fRilll

15. Explain the mechanism of each of the following processes :
(i) Acid catalysed dehydration of an alcohol
(ii) Hydration of ethene to· yield ethanol
f.il.if�ftja -q � � � t � fstil11fc1�- q,°f "&JRgqT �

- (i) ��t!l(-1 'c:fiT � � f.i;>ftffic:fi(Ui 
(ii) "({� 'c:fiT �(-ll!l�H � Q.�-11(-1 'Sfl1<f "t!Tffi i ·

16. Name two water soluble vitamins, state their sources, and the diseases

2 

2 

caused due to their deficiency in diet. · 2 

- · � -q �(-1-1:tTI(-I ?J fc121M-?i t -;wr, � Wo oft< � �- -q q;ifl- � � �
qfffi aflq1ftt.fi cfil, � � 1·

17. What are the following substances ? 2 

(i) Invert sugar
(ii) Polypeptides

f.il.if�ftja � � � � ? 

en mfttr � C� WR> 

18. State reasons for the following occurrences :

(i) Soaps do not do the cleansing in hard water.

(ii) Synthetic detergents are preferred to soaps in washing machines.
PIJ..if�Rlia t cfiRUT �
(i) cfioR � -q � "q;fll � "c:fi«IT t I
(ii) � � q,°f � -q � q,°f 3ffl"T =Ei:t<?lfqa 6191-tt-kchf q;) �1�Mc:fia1 -ey �

�I

2 

5 



19. Silver crystallises in face-centred cubic unit cells. Each side of the unit
cell ha� a length of 409 pm. What· is the radius of silver atom ?
(Assume that each face atom is touching the four comer atoms in the
unit cell.) 3 
� �-� � � m-TT -q Mi*lf�a itffi" � I � � mwf t � �
qi1�409pmmm� l��qi1�.cf1.ITmTIT? (��fc6�
� � � � -q � � t �atf � � cti«fT � I)

20. Calculate the equilibrium constant for the reaction equilibrium

Fe (s) + Cd2+ (aq) � Fe2+ (aq) + Cd (s) 

Given : E 0 

2+ = - 0·40 V; E0 

2 = - 0·44 V 
Cd /Cd Fe + /Fe 

�� 

. Fe (s) + Cd2+ (aq) � Fe2+ (aq) + Cd (s) 
t � mRf � q;r qft:tit1-1 �- I 

fGlrr lfllT t : E 0 

2 
= - 0·40 V; E 0 

2 = - 0·44 V 
Cd + /Cd . Fe + /Fe 

21. Calculate the freezing point depression for 0·0711 m aqueous solution
of sodium sulphate, if it is completely ionised in solution. If· this
solution actually freezes at - 0·320 °C, what is the value of Van't Hoff

3 

factor- for it at the freezing point ? (Kr for water is 1·86 °C mor1) 3 
Fffi"lR -q � aw.r,:r-, l[Rqi{ t11fu411 � t 0·07�1 m � Mt14--1 t �
� � q;r qft:tit1-1 � I � � � � -q - 0·320 °C "l1"{ �ifl\d
� t "ffi � "l1"{ � � qg � � q;r lJR cf1.IT � ?
(� t IB'Q; Kr= 1·86 °C mol-1)

22. Describe what is observed when
(i) an electric· current is· passed through a colloidal solution.
(ii) a beam of light is passed through a colloidal solution.
(iii) an electrolyte such as Na Cl, is added to hydrated ferric oxide sol.
� �an q;r qUR �, �
(i) � �cll$sl fclt1'-H -q 'u fclwl-mu � qi1 � � I
(ii) � �t11$s1 fclt1ll--l -q 'u Wf>m � � � I

(iii) .:iit141Ma -q;ftq) a:iTcru1�-s � ma -ij NaCl � � �-� � �
i,

6 
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23. Explain the following observations : 3 
·(i) With the same d-orbital configuration (d4) ,Cr2+ ion is a reducing

agent while Mn3+ ion is an oxidising agent. 
(ii)· Cu+ ion is not stable in aqueous solutions.
(iii) Among the 3d series of transition elements, the largest number of

oxidation states are exhibited by manganese.
f.i&.1fc?1Ma �ch?fli:6-11 � cxITT§lJT � :

(i) � d-� 'FcPm:r (d4) � -� Cr2+ 3TI'lR" -� 31qf.114i:6 � � Mn3+

3i1lR' � aqf.lllli:6 t I
(ii) Cu+ 3i1lR' � M{-14..fl -q � � mm I
(iii) � rnqT � 3d ,M -q � _{-lqffirct; aqf.1J;1-1 �cl�iJ: llGfffl � � I

24. Three geometrical · isomers are possible for [Co(en)(H20)2(NH
3
)2]3+ .

Draw molecular structures of these three isomers and indicate which 
one of them is chiral. 3 

[Co(en)(H20)2(NH3
)2]3+ � � cft;r �lfii{'l(ll . {-11W�llcfl � � t I 'f-1 m°'1T

{-IJilEillfctJ.fi cfiT 3Tifuqqi ij(iHI� � � 3m: � fcfi � � � �
(chiral)� I 

. 25. Complete the equations for the following reactions· : 3 
F\ H 

(i
) 'L#)=( + HBr �

H H 

CH3 

cm 01 

. + m -+ 

(iii) 0- OH + SOCI2 �

H&.ifc?tMd �a# � � {-IJ:llcfi(Dfl � � �- : 

a> n_, 'LY')-, + HBr � 
H H 

CH3 

0/ (ii) + HI -+ 
_

(iii) 0- OH + _ SOCI2 -+
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26. How are the following conversions carried out :

(i) Aniline to nitrobenzene

(ii) Ethanamine to N-ethylethanamide

(iii) Chloroethane to propan-1-amine

OR 

Give one chemical test each to distinguish between the compounds in 

3 

the following pairs : 3 -

(i) Methylamine and dimethylamine

(ii) Aniline and benzylamine

(iii) Ethylamine and aniline

R'-1fctfukt {i\qjij{Oj � 'Slqif{ � � t : 

(i) �Rct1c1 q;r c1i�?l��� -ij
(ii) �c1itiflc1 q;r N-lffe.icl�4in�:s -ij

(iii) ck11��'1 qif mq;J-i-� -ij

R'-1fctfula � t � -ij � c€r � t @1l: � � t @1l: � <1e1�f.iq; 
"CRre.:ruT�: 

(i) � cl it4) c1 am. :s I� iH¼.cl it4) c1 -ij

(ii) �Rct1c1 � �Rs1clitit)c1 -ij

(iii) lffe.iclitiil'1 � �t?n'1 q .

27. Differentiate between the modes of formation of an addition polymer
and a condensation polymer. Give one example of each of these
formations. 3 

lfPllt'icfi � � � � t f;rqfur c€r � � 31m: � � I � t
@1l; f;rqfur qif �-� dc!J�{Uj � I
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28. (a) · Ho'Y' are the following obtained :

(i) Benzoic acid from ethylbenzene

(ii) Benzaldehyde from toluene

(b) Complete each of the following reactions by giving the missing
reactant, reagent or product :

(i) 

(ii) 

H2 
C

6H5COC1 
Pd-BaS04

0 .  Anhydrous AlC1
3 

+ ...... 

0 
II 

0 
II 

C (r 'Ar/R

(iii) 0 + ......
-(}c

'Q

OR 

(a) How will you bring about the following conversions :

(i) Ethanol to 3-hydroxybutanal

(ii) Benzaldehyd"e to benzophenone

(b) An organic compound A contains .69·77% carbon, -11·63% hydrogen
and the rest oxygen. The molecular mass of the compound is
86. It does not react with Tollen's reagent but forms an
addition compound with sodium hydrogen sulphite and gives a

positive iodoform test. On vigorous oxidation it gives- a mixture
of ethanoic and propanoic acids. . Derive the structure of
compound A ..

(a) R'1-if(."!futa � JJq;R mra- � � � :

(i) �(1��'1 � ���qi � 

(ii) � � ��f��l�s

5 
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(b) H'-if�f@a 3ffelrni£113lf if � m· � � 1l'llT t am � �i:fil{i:6, �
� � � � � f�@i:fi< e41cfi<u7i � � � :

(i)

(ii) Q+ ..... . 

(iii) o + .-.....

� 

0 
II 
C V 'Ar/R 

(a) arrcr H'-if�Asa �qia<o1 � >l'cfiR � :

(i) �-111?1 'cfiT 3-Q1�¥1fflc&{l�(1 if

(ii) ��f('"s�l�s 'cfiT ��q,1-11-1 if

(b) � ��A if 69·77% �, 11·63% t!l�*l�-1 am ffl allcfru�-1
t I � 'cfiT � S::�l-11-1 86 t ·1 � � � �i:fi4i:fi � � �
cfi<ffl. t � -Eilfslll-1 t?l��1�-1 e@i1�2. t � 4'•11ci-li:fi � aRrnT t am
a:tllilsl!-614 � � � � � t I msi d4f.lll-1 � tR � �'11�i:fi 31R
}{lq.fl�i:fi � 'cfiT f4� � t I� Ac€t ���I·

29. (a) Complete the following reaction equations :

(i) XeF
2 

+ PF
5 

�

(ii) Cl2 (g) + NaOH (aq) �

(hot and cone.) 

(b) Explain the following observations :

(i) + 3 oxidation state becomes more and more stable from

As to Bi in the group.

(ii) Sulphur in vapour state exhibits paramagnetism;

(iii) Fluorine does not exhibit any positive oxidation state. 5 

OR 
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(a) Complete the following reaction equations :
(i) PC15 + H2O (excess)�
(ii) F2 + H20 �

.(b) Explain the following observations : 
(i) No distinct chemical compound of helium is known.
(ii) · Phosphorus has a greater tendency for catenation than

nitrogen
. (iii) In solutions of H2SO 4 in water, the second dissociation 

constant Ka , is less than the·· first dissociation constant 
�-

2 ' - 5 

(a) . PIJ..if�roJd affilfsihlll �i:ilcfi(OTI cit 1i°T � -q � :
(i) XeF2 + PF5 �

(ii) Cl2 (g) + N aOH (aq) � ·
' ("IWr � �) 

(b) PIJ.1f�ro1a �cH.1lcfi.?i � '&fR§qJ � : 

(i) q1f -q AB � Bi� + 3 34�4-i � � � � WTffi' t I
(ii) qT&J � -q �· 3ij�cficcl � � cmIT t I
(iii) �am � � 34�4-i � � � cmIT t I

31'-l'ff 

(a) PIJ..if�f@a 3lMrnilll �4lcfi<on � 1i°T � -q � :
(i) PC15 + H20 (� mm -q) �
(ii) F2 + H20 �

(b) R'4f�ro1a 3icR-flcfi.?i ?6 � qif{IJf � : 

(i) �f�ll'i q)f � <m1t1Plcfi � m � � � 1
(ii) -il�?l-51-i � � J.t>lehl<� -q � · � Wiffi � ffl"ffi t I
(iii) � -q H28O4 q)f � fclt.{!Gt-1 � � , · � � fclql-51-1

��1�qilfmt.1 
2 

30. (a) A reaction is of second order with respect to a reactant. How is
the rate of reaction affected if the concentration of this reactant 
lS 

(i) doubled,
(ii) reduced to half ?

1 1 



(b) A first order reaction has a rate constant of 0·0051 m.in-1 . If we
begin with 0· 10 M concentration of the react�t, what will be the
concentration of the reactant left after 3 hours ? 5 

OR 

(a) Define the following :
(i) Rate of a reaction
(ii) Elementary step in a reaction

(b) For a decomposition reaction, the values of rate constant k at two
different temperatures are given below :

k1 =· 2·15 x 10-8 L mor1 s-1 at 650 K 
k2 � 2·39 x 10-7 L mor1 s-1 at 700 K 

Calculate th� value of activation energy (Ea) for this reaction. 
(R = 8·314 J K-1 mor1) . . 

5 

(a) � 3if1:lfsfi41 F6ffl � � � � mfrlr �- t6t t. I � � �tfil(qi c:fiT
�
(i) ����,
(ii) 3Til:1T � � �,
m �Mi41 t6t G\ 1R � � wrr ?

(b) � � cfilg. t6t dif1:IW641 qiT G\ � ·0·0051 min-1 t I -� � �
�tfil(qi � 0·10_.M � � -� 'SIRRl "c:fil, "ffi' 3 tg � � �

��"ffi��?

(a) H&.if�roaa "tfiT � � :
(i) �G\

31IP!IT 

(ii) � � s11ti.1fi=tc6 (�i:1-e.fl) TRUT.
Cb) � � � � � �-m-m w:n 1R G\ � k � lfR � � 

�!: 

k
1 

= 2·15 x 10-8 L moi-1 s-1 , 650 K � 
k2 = 2·39 x 10-7 L mo1-1 s-1, 700 K 1R

� � � � .aWfi4UI � (Ea) � lfR 'c6T qf¾i(1-1 � I 
(R = 8-314 J K-1 mol-1) . ·
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