
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.

W'll-4 f.t�t : 

(i) �tit J/:/rf ::#(q14' �- I

(ii) J/Mch J/�rf � ffll(q 3Tc6 � w: �- I

(iii) J/:/rf-ti&-11 1 � 8 ocii 31frr ffg-3ft(/q J/�rf �- I J/M<:h J/�rf � fc;r(( 1 3Tc6 � I

(iv) J/�rf-�i&q/ 9 � 18 ocii ey-aft(}q J/�--1 t I J/Mch 31�;:, � fc;r(( 2 3ic6 �- I

(v) J/�rf-ti<§lll 19 � 27 ocii W ey-aft(}q· J/�if t I J/M<:h J/�--1 � fc;r(( 3 3ic6 �- I

(vi) 3/�rf-+i@II 28 'ff 30 cfftf-3ff(/q 3/�rf �- I JlriJq; Ji�rf ij; � 5 3F6 �- I

(vii) 31/cf:/l./c:l,rlljfll< H111 Ja,c-fi W Jfl./T11' � I ;j;<j,&2(f � 3qq/1J cf,7 ;;Jfjefrt -;rtt·
f I

1. Define 'order of a reaction'.

''3iMUfi�I cfil �, � qf<�lftfct ctilf�C( I

2. . What is meant by 'shape selective catalysis' ?

'3it�fct � ("ffl-��fcRq) dB!{u1' q;r � � "ITTffi � ? 

3. Differentiate between a mineral and an ore.
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4. What is meant by 'lanthanoid contraction' ?
'H�r1T?.4s tj'.liiJ�' � � ctrN4 � ?

5. Write the IUPAC name of the following compound :
  

CH2 = CHCH2Br 

Ri...:if�fuia lf1rrcfi 'cfiT ��1l: 'cft.�.m. (IUPAC)· � f(1fujQ_ : 

CH2 = CHCH2Br 

1 

1 

6. Draw the structure of 4-chloropentan-2-one.
4-cR11il4..z.:i-2-� ch1 B<il�I 3iRfuia cJ,lMQ. 1

1 

7. How would you convert. ethanol to ethene ? 1 

Q.��Te-t tfiT � � am � �qiaRa � ?

8. Rearrange the following in an increasing order of their basic
strengths : 1 

C
6
H

5
NH

2
, C

6
H

5
N(CH

3
)
2

, (C
6
H

5
)
2
NH and CH

3
NH2•

Rkff(1fuict qi) a.:ichl a,:11{) q fllJ.Jaf � � � � F: ollc:f �ct Ch1MQ. 
C6H5NH2, C6H5N(CH3)2, (C6H5)2NH � CH3NH2.

9. Explain how you can· determine the atomic mass of an unknown metal
if you know its mass density· and the dimensions of unit cell of its
crystal. 2 

* anq 'Q_q) 3i �Jct � 'cfiT s!_olf qlrf � �(if � � rn,� ct � Qj:f,cfi � cfi1
�-� (�) � m m �ffcfil 4<i.i,� s::olll-11.:i � � � ? oll,&-f, 
ctlf\Jf Q, I 

10. Calculate the packing efficiency of a metal crystal for a simple cubic
lattice. 2 

. .

fll"-tl{OI ��lcfil{ -iiiHcfi (f«i.qct �cfi clfl�) � � � � fr;fifcct ch1 � �qat
qf<cfif�a cf,lf\Jf Q, I

11. · State the following :
(i) Raoult's law in its general form in reference to solutions.
(ii) Henry's law about partial pressure of a gas in a mixture.

Rh-lf(1f@ct 'cfiT q;�.:i f(1fuiQ. :

(i) f4ct'4�T � � if ffll-11...ll � � {13,(--2 'cfiT R414 I

(ii) 14� � 'Q_ql 'ittf � �i�tcfi � � fllq� � � 'cfiT R�l-1 1

2 
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12. What do you understand by the rate law and rate constant of a
reaction ? Identify the order of a reaction if the units of its rate
constant are

(i) L-1 mol s-1

(ii) L mol�1 s-1

aw:f 'Q,cfi � � � f.-14q � � f�(icfi � <P-41 �4�cl � ? . � f�{icfi � 

f.:ii..-ff("if<sta 41�<:hl � � q;t � qil q�i.11-1 �f'11Q. 

(i) L-1 mol s-1

(ii) L mol-1 s-1

13. The thermal decomposition of HC0
2
H is a first order reaction with a

rate constant of 2·4 x 10-
3 s-1 at a certain temperature. Calculate how

long will it take for three-fourths of initial quantity of HC0
2
H to

decompose. (log 0·25 = - . 0·6021) 

..........._ 

·

fu:Q, � "ffi"Cf "CR 2·4 x 10-3 s-1 � � (�(icn � �1?.J HC02H q)f £6414 fct\:-12-i "Q,cfi

�?.l'-1 cb1fz cb1 � m-aT � I GR.cfi<?14 �f'11Q, HC0
2
H ch1 'Q,cfi � 41�1 cfil 

� m;f--i.11� c=fqi fct�2-, -q fcfict-il �44 <?1�JII I (log 0·25 = - 0·6021)

14. Describe the principle controlling each of the following processes :

(i) Vapour phase refining of titanium metal

(ii) Froth floatation method of concentration· of a sulphide ore

(i) 2l$lR44 � qif 611&4 � GR.bcfi{O(

(ii) ��1$-S 614% qif � '-<19"1 � �. �j�u1

4 



15. How would you account for the following :

(i) Cr2+ is reducing in nature while with the same d-orbital
configuration (d4) Mn3+ is an oxidising agent.

(ii) In a transition series of metals, the metal which exhibits the
greatest number of oxidation states occurs in the middle of the

• series.
Ri:.:ff(iif@a qi) cfi1{01 � fq� i:blMl{ : 

 

(i) Cr2+ 'Q_cfi 3lqiUltcfi t '5fatfcn .flitt� d-3ilf"a12<1 fct�tfl (d4
) � flt� Mn 3+ 'Q_cfi

34itlltcfi � t I

(ii) ijs;lil-fOI mgan � fcnm- � �, � a=cq �� B&-11 � aq¼l)� 3iq�I� Sf��la
� <:lie-fl t, � � � 'ffu:r � 41lll �lctl t I

16. Complete the following chemical equations :

(i) 

(ii) Cr
2 
O�- (aq) + Fe2+ (aq) + H+ (aq) �

OR 

· 2

2 

State reasons for the following : . 2 
 

(i) Cu (I) ion is not stable in an aqueous solution.
(ii) Unlike Cr3+, Mn2+ , Fe3+ and the subsequent other M

2+ ions of

the 3d series of elements, the 4d and the 5d series metals
'

generally do not form stable. cationic species.

Ri:.:ff(1Rg(1 {lfltl{Rcfi f!J.flcfi{OTI qil. 1i'1T ctlf�l{ : 

(i) 
- 2-Mn? 4 

(aq) + S
2
0

3 
(aq) + H2

0 (�) � 

(ii) Cr
2
0�- (aq) + Fe2+ (aq) + H+ (aq) �

3l?.fqJ 

f-1i:.:ff(1Rg(1 � cfil{OI f(1f«ll{ : 
(i) Cu (I) 3illt-i '3i�lt fct{"flt"1 -q �,4\ � � t I

-(ii) � ctt 3d � � Cr3+
, Mn2+

, Fe3+ 3ITT: � � M2+ 3illlrfl � fctq-Oa 4d 
� 5d �furqt � mg .f!ll-tl.-llct: � f?.fllfi � .. Ulf4! wl�TI� � � I 
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17. Explain what is meant by the following :

(i) peptide linkage

(ii) pyranose structure of glucose

�12 c:hlNfQ_ fct; f-1l-.ifctf@a � �I flJ.t�I .:illtfl �

(i) 

(ii) 

qQ.l�S f��.:il 
1(1_qilfl cfil' M<1-ilt1 

18. Write the main structural difference between DNA and RNA. Of the

2 

four bases, name those which are common to both DNA and RNA. 2 

DNA am RNA -q � ti{i1<1lf'-lcfi dia< cfiT fctf@Q. I T.fR �l{i:hl -q � � -11'-l
fclf@Q. "fl � � -q � � �

19. A solution prepared by dissolving 8·95 mg of a gene fragment in
35·0 mL of water has an osmotic pressure of 0·335 torr at 25° C.
Assuming that the gene fragment is a non-electrolyte, calculate its
molar mass.

.:ii{-! � 35·0 mL -ij �- � 'Q.'cfi �as cfil' 8·95 · mg J.tl:CI S{-llcfi{ M{1ll'1 iif-il�I 'l�I
f'1f�cfil 25° C q"{ 4{1�{on � 0·335 torr � I � � � 1% � �us
�-�.,q�l,� �, �flcfil 3il01q (�) ��J.tl-i � chlMQ. I

20. Classify colloids where the dispersion medium is water. State their

3 

characteristics and write an example of .each of these classes. 3 

OR 

Explain what is observed when 
(i) an electric current is passed through a sol
(ii) a beam of light is passed through a sol
(iii) an electrolyte (say Na Cl) is added to ferric hydroxide sol 3 

q�qu1 � .:ii{-! cl@ cfil<.1l�sl cfiT qJTTcfi{OI i:hlf\lf Q, I Sl�<"fi q'1f ct,l fct�tidl 3m:

'Q_'cfi-'Q_qi 3 <m? {U I � f � Q_ I 

�1@1 cfilf'1f Q, fct; �, � � � 

(i) � flf{-1 -q � � � Slqtrna cfil' � �

(ii) Sl<"fil�I cfil' 'Q_qi fq;{Ol$ii cfiT � flt{-! -q � Slqlrnct � .:illctl �
(iii) � ��q�l,� (ml NaCl) � �'�*tcFBl�s fll{-1 :ij sl<.1,I "11tfl �
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.1. How would you acco11nt for the following : 3 

(i) H
2
S is more acidic than H20. 

(ii) The N - 0 bond in No; is shorter than the N - 0 bond in N03.

(iii) Both 0
2 

and F 2 stabilize high oxidation states but the ability of
oxygen to stabilize the higher oxidation state exceeds that of
fluorine.

Rkffctruia � �, cfi1<01 � 
(i) H20 cfi1 • H2S � 31'<1lG � I
(ii) NO; -q N - 0 � N03 -q N - 0 � � fflGT moT t I

(iii) 02 � F 2 � · 'ITT a=cq aq��-1 �an q,1 �1f4(q � � � �
��U-1 cfi1 • a11cfm�rt cst(pcfi{ � I

22. Explain the following terms giving a suitable example in each case : 3 
(i) Ambident ligand
(ii) Denticity of a ligand
(iii) Crystal field splitting .in an octahedral field
aq� a�1�<01 � � Rkff('if<§a si�cfi 'tlc!: "cfil ol41@1 cf>1Ritcy:
(i) � f("f�ug (Ambident ligand)
(ii) f("f�Og cb1 �ma, (Denticity)
(iii) 3t�Cfictcf>1G � -q fs;t;�{1 � ftjq12.-1

23. Rearrange the compounds of each of the following sets in order of
reactivity towards SN2 displacement : 3 

(i) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane

(ii) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane,
3-Bromo-2-methylbutane

(iii) 1-Bromobutane, 1-Bromo-2,2-dimethylpropane,
1-Bromo-2-methylbutane

Rkff ctf@a st�cfi � � �fi,<f>1 q,1 � SN2 ftj�1q-1 cfi1" (-iijf,Gol � � -q f("ff@Q.
(i) 2-m-2-i-lMt1ail{l-1, l-in'il��-1, 2-jifl'il��-1
(ii) 1-m-3.-qfv.it1i»til-1, 2-m-2-�Mt1i»til-1, 3-m-2-i-tMcti»tiz.,
(iii) 1-jsO'fli»til.:t, 1-m-2,2-sl��f¾t1Sflct-1, 1-m-2-�!"ilt1i»til<1
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24. How would you obtain the following :

(i) Benzoquinone from phenol

(ii) 2-Methylpropan-2-ol from methylmagnesium bromide

(iii) Propan-2-ol from propene

� RJ...tf'1f@a � sut<l ffl 

(i) 

(ii) -qf'$q{14,;f)�1l111 �l-fl�:g � 2-il�{1S4)q.:i-2-3rn

(iii) si)41-1 � �-2-31@

25. State reasons for the following :

(i) · pKb value for aniline is more than that for methylamine.

3 

3 

(ii) Ethylamine is soluble in water whereas aniline is not soluble in.
water.

(iii) Primary amines have higher boiling points than tertiary amines.
RJ...ffctf-©ct � cfil{OI f�f@Q_
(i) Qf:f ctl-1 � � pKb q)f l{R diqa;tlrfict -qf?:t{1Q141�. � � � �
(ii) �ctQtn-=i �ct # s;ct.:i�O� � tft� �f:tJl-1 � -q � �
(iii) �,�Mcfi � � cfq�..jjq; Qffill<fi � � � � � I

26. Draw the structures of the monomers of the following polymers : 3 

(i) Polythene

(ii) PVC

(iii) Teflon

RJ...tfctfuJct ii4§t1cnl �. C!_cfi{1cn7 ctl" 

(i) qTctl2ft.:i

(ii) PVC

(iii) 24(1!'1
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27. What are the following substances ? Give one example of each. . 3 

(i) Food preservatives
(ii) Synthetic detergents
(iii) Antacids

. 

RJ..ff(?!Rg(i � i:p.11 � � ? sift)c:fi Sfcfil{ � �-� 3t:.1�{01 �Kill{ I
(i) {§IQ �

(ii) tj�clMt1 3iq1i,�c:ti
(iii) · ��,f�:g (Antacids)

28. (a) What type of a battery is lead storage battery ? Write the anode
and cathode reactions and the overall cell reaction occurring in 
the operation of a lead storage battery. 

(b) Calculate the potential for half-cell containing
0· 10 M �Cr207 (aq), 0·20 M Cr3+ (aq) and 1 ·0 x 10-4 M H+ (aq)
The half-cell reaction is
Cr2o�- (aq) + 14 H+ (aq) + 6 e- � 2 Cr3+ (a�) + 7 H20 (l),

and the standard electrode potential is given as E0 = 1·33 V. 5 

OR 
(a) How many moles of mercury will be produced by electrolysing

1 ·0 M Hg(N03)2 solution with a current of 2·00 A for· 3 hours ?
[Hg(N03)2 = 200·6 g mol-1

]

(b) A voltaic cell is set up at 25° C with the following half-cells
AI3+(0·001 M) and Ni2+(0·50 M). Write an equation for the
reaction that occurs when the cell generates an electric current
and determine the cell potential.

0 0 (Given : ENi2+/Ni 
= - 0·25 V, E AJ.3+/ Al 

= - 1·66 V)

(a) mm tj=q1�c:fi � F-fi"fl' Sfc:fil{ cfil � t ? 'IDm tj-qllfc:fi � � c:tilli � �
� � 3iR i� � � � � 3iR �-f'l�Jqi{ � � � �
t I � f (?tf <g Q_ I

(b) 0· 10 M �Cr
207 (aq), 0·20 M Cr3+ (aq) 3iR 1 ·0 x 10-4 M H+ (aq)

q@ 3N-m-i � fcrqq qfltfif(?ta c6lRitct 1

3N-m-i � � Sfqil{ � � t

Cr
2
0�- (aq) + 14 H+ (aq) + 6 e- � 2 Cr3+ (aq) + 7 H20 (l),

� ft;f'(t 1il-1q, �clcf?ls fcrqq � 11�1 t, E0 = 1·33 V.

5 
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(a) 3 � � � 2·00 A cfil � � � �,� � 1 ·0 M Hg(N03)2 fcfc.1?4-1

q;f �--3-14�2.rf � >lira, t 'ITT 1f<iiU � fctict� lITc.1' q;f 3«11�-i mTfT ? 

[Hg(N0
3

)2 = 200·6 g mol-1]

(b) � ci!R1?4 m; q;) 25° c 1R Rkf �-m,r � �r?:J �,Na FPIT >lira, t :

AI3+(0·001 M) ,3ih: Ni2+(0·50 M). � � qiJ �ltlcb{OI f�f@Q, � m,

� � � 3r<lS! � 'CJ\ mffi t ,3ih: m, cfiT � � cf>lflJf Q, I 

(� � E
0 

V E
0 

1�"11 � Q : Ni2+ 
/ 

Ni = - 0·25 , Ala+/ Al = - l ·66 V)

29. (a) Draw the structures of the following molecules :

(i) (HP0
3

,3

(ii) BrF
3

(b) Complete the following chemical equations :

(i) HgC12 + PH3 �

(ii) S0
3 

+ H
2
S0

4 
4

(iii) XeF
4 

+ H20 �

OR 

(a) What happens when

(i) chlorine gas is passed through a hot concentrated solution
of NaOH?

(ii) sulphur dioxide gas is passed through an aqueous solution
of a Fe (III) salt ?

(b) Answer the following :

(i) What is the basicity of H3P03 and why ?

(ii) Why does fluori,-ie not play the role 9f a central atom in
interhalogen compounds ?

(iii) Why do noble gases have very low boiling points ? 5 
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(a) . Rkif�f@a a:rUJ3ll cfil B<�.:i,� 3-IRf@a <filf-ilQ. :

(i) (HP0
3

)
3

(ii) BrF3

(b) Rkif(1ro){1. (l�llfRcfi �J.flcfi(Ofl � '!f{T <filNIQ. :

(i) HgC1
2 

+ PH
3 

-)>

(ii) S0
3 

+ H
2
S0

4 
�

(iii) XeF 
4 

+ H
2
0 -)>

(a) cflll mor t ljftil

(i) NaOH � � 11('i fcfctlf.:t � cfctl-0.:i � stcu�a cfil 'Jflm � ?

(ii) Fe (III) ("le401 ii; -;jfffilf fcfctll.:t -q � �{'-q;< �3ilcR-ll�s � Sle4l�a cfil
'Jflm t ?

(b) f:iyf�f@a ii; d-a< ��q_ :

(i) H
3
P0

3 
cfil �l<cfial (basicity) cflll � am � ? 

(ii) ��<,��-;jf--t 4ln,c6f -q ��-0.:i ��ll 4{lilCJJ cfil � if � � mm
t ?

(iii) 3�� (;ilcscct) � ii; cf<:f�.:ticfi � q;-q � � � ··?

30. (a) Illustrate the following name reactions :

(i) Cannizzaro's reaction

(ii) Clemmensen reduction

(b) How would you obtain the following :

(i) But-2-enal from ethanal

· (ii) Butanoic acid· from butanol

(iii) Benzoic acid from ethylbenzene

OR 

(a) Give chemical tests to distin_guish between the following :

(i) Benzoic acid and ethyl benzoate

(ii) Benzaldehyde and acetophenone

5 
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(b) Complete each synthesis by giving missing reagents or products
in the following

COOH 
(i) 

COOH heat 

H2NCONHNH2 (ii) C6H5CH� ------� 

(iii) ), � CHO 

(a) f�x;,f�Rgef :rrq � �an t ae:1�<01 tflf�-(£ :

(') Q;.f4�,� cb1 � 

(ii) ER11�41'1 3-tqifJ.1.-I

(b) f;f""lf�fuia c6I' 3lf11 � .sr1tt1 � :

(i) � -« s?{Z-2-�

(ii) c&{l�1(1 -� d{l..ft�i;f, �*1

(ii.) ((fitt1��-1 � ���cf, �J{i

(a) �1-1f<1,f&a � � cfiB � R,l; <1e1�Hcfi q(l�un c6l' fe1f&ll :

(i) ���an 311.<1 am � ��1((2

(b) 

(ii) ��R--s�l�6 am Q«l2.1w��

f.:t�f �Rs ti -q � a:{� 3ftllc!. 
tj1'��01 qi! ,l_'1f cfilNstl( : 

COO H 
(i) 

COOH 

(ii)' CsH5,CHO _H_2_N_c_o_N_H_ N_H_2�

(iii)




