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c=3x10%m/s

h=6.63 x 10734 Js
e=1.6x10"19C

Ho = 47 X 107 Tm A

e, = 8.854 x 10712 C2 N1 m™

—l—=9x109Nm20'2
amne,

g 1 5889 H (m) = 9.1 x 1071 kg.
=214 %1 §&WH = 1.675 x 10727 kg.

W12 &1 g9 = 1.673 X 10727 kg.
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Aegsm faais = 1.38 x 10723 JK!
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(i) This question paper contains 38 questions. All questions are

compulsory. |
(ii) This question paper is divided into FIVE sections — Section 4, B, C D

and E.

_(iti) Section A - questions number 1 to 16 are multiple choice type

questions. Each question carries 1 mark.
(iv) Section B — questions number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

(v) Section C - questions number 22 to 28 are short answer lYPe
questions. Each question carries 8 marks. .

(vi) Section D - questions number 29 and 30 are case-based questions
Each question carries 4 marks. |

(vii) Section E - questions number 31 to 33 are long answer type questions
Each question carries 5 marks.

(viii) There is no overall choice given in the question paper. However, an
internal choice has been provided in few questions in all the sections
except Section —-A.

(ix) Kindly note that there is a separate question paper for Visually
Impaired candidates.

(x) Use of calculator is NOT allowed.
You may use the following values of physical constants wherever necessary :
¢c=3x 108 m/s
h =6.63 x 10734 Jg
e=1.6x10"19C
Ho=4nx 107" T m A-1

g, = 8.854 X 10712 C2 N-1 -2

1
S— g 9 2
ine, 9 x 10Y N m# C-2

Mass of electron (m,) = 9.1 x 1031 kg,

Mass of neutron = 1.675 x 10-27 kg,
Mass of proton = 1,673 x 10-27 kg,

Avogadro’s number = 6.023 X 1023 per gram mole
Boltzmann’s constant = 1,38 x 10-28 JK-!
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16 x1=16

answer to these questions fro

below - m the codes (A), (B), (C) and (D) as given

(A)  Both Assertion .(A) and Reason (R) are true and Reason (R) 18 the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

C . .
(©) s (A) T R, T FRO (R) TR ZD) Assertion (A)is true, but Reason (R) is false.
(D) e (A) Tew &, T F R) TER L A ) Assertion (A)is false, but Reason (R) is true.
: ~ ssertion (A) : Vi i .
L st (A) : R D g i e T @ wwn e U r - (R‘) : V,t"‘a‘?“‘“DD cannot be stored in our body.
' = & | + vitamin D 1s fat soluble vitami ' ted from
R): fefm D 3 e Ry R 3R g3 & AT ; the body £ ot vitamin and is not excreted fro
et | !
J
g 2. Assertion (A) : Aro : ' :
ERICIES | | AT matic primary amines cannot be prepared by Gabriel
L e (A) : R o i ) A A e 7 Phthalimide synthesis Lk
TEa e | S P | Reason (.R) :. Aryl halides do not undergo nucleophilic substitution
* (R) e et Hfermee ¥ YT FOTEA ¥ dY | reaction with the anion formed by phthalimide.
arfirfran 7 o whd | . a
3. R (A) Cu 7 G +TreA 3 1Y TR Fh Hzgﬁ?ﬁﬁ qend | ssertion (A) : Cu cannot liberate H, on reaction with dilute mineral
acids.
& (R) : Togre fava oo R |
(%) e Reason (R) : Cu has positive electrode potential
R e & o s ) FE A " . |
4. (A) : TUH ®Ife afe . Assertion (A.) t In a first order reaction, if the concentration of the
st ft S R e R | | P reactant 1s doubled, its half-life is also doubled.
w1 (R) ¢ wu e AR | AR T 1 STt A Reason (R) : 'I?he half-life of a reaction does not depend upon the initial
— | concentration of the reactant in a first order reaction.
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Scurvy is caused due to deficiency of
(A) Vitamin B1
(C) Ascorbic acid

(B) Vitamin B2
(D) Glutamic acid

6. Nucleotides are joined together by
(A) Glycosidic linkage (B) Peptide linkage
(C) Hydrogen bonding (P) Phosphodiester linkage
7. Which of the following is/are examples of denaturation of protein ?
(A) Coagulation of egg white (B) Curdling of milk
(C) Clotting of blood (ﬁ) Both (A) and (B)
8. The conversion of phenol to salicylic acid can be accomplished by
(A) Reimer-Tiemann reaction (B) Friedel-Crafts reaction
(@) Kolbe reaction (D) Coupling reaction
9. What will be formed after oxidation reaction of secondary alcohol with
chromic anhydride (CrOy) ?
(A) Aldehyde (B) Ketone
(C) Carboxylic acid (D) Ester
10.  Which is the correct ITUPAC name for
CHg
Cl
(A) Methylchlorobenzene (B) Toluene
(@) 1-Chloro-4-Methylbenzene (D) 1-Methyl-4—Chlorobenzene
NNV NNNANANANANANAAANAAAAN,
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1. The diamagnetic species is :
(A) [Ni(CN),J* (B) [NiCl)*
(€) [Fe(CN)gJ* (D) [CoFy*
[At. No. Co = 27, Fe = 26, Ni = 28]

12. The complex ions [CoNH,); (NO,)]** and [Co(NH,);(ONO)]?* are called

(A) Ionization isomers (B) Linkage isomers
(C) Co-ordination 1somers (D) Geometrical isomers

13. The element having [Ar]3d1%4s! electronic configuration is
(&) Cu (B) Zn
(C) Cr (D) Mn

14. The number of molecules that react with each other in an elementary
reaction is a measure of the :
(A) activation energy of the reaction (B) stoichiometry of the reaction
(8) molecularity of the reaction (D) order of the reaction

15. Which among the following is a false statement ?
(A) Rate of zero order reaction is independent of initial concentration of

reactant.
(B) Half-life of a zero order reaction is inversely proportional to the rate
constant. Ve 20
(&) Molecularity of a reaction may be zero. 2 v\;_
(D) For a first order reaction, t,o = 0.693/k. 2 \/
16. The charge required for the reduction of 1 mol of M;OZ to MnO, is
A) 1F ®) 3F
C) 6F M) 6F
NN\ NANANANANANAAAAAAAANAANA,
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2 s 1wz () R QI W)

19. ¥® FeCr,0, % TG HI sufeufe & NayCOs

1. (4) Y@ A BT A PF N

(B) e wag W NH; 1 7act I

56/2/2

aeft S Q I 7

srifire |iean 0.10 M & 0.0756 M 0 &
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@. When FeCr,0, is fused with Na,CO, in the presence of air it gives a

17, : :
(@) In the following pair of halogen compounds, which compound
undergoes Sy 1 reaction faster and why ? 1

Cl

Ak,

(b) Arrange the following compounds in increasing order of their
reactivity towards Sy 2 displacement :

2-Bromo—-2-methylbutane, 1-Bromopentane, 2-Bromopentane.

18. A reaction is of second order with respect to a reactant. How is the rate of

reaction affected if the concentration of the reactant is (i) doubled
(i1) reduced to half ? .

yellow solution of compound (A). Compound (A) on acidification gives
compound (B). Compound (B) on reaction with KC/ forms an orange
coloured (C). An acidified solution of compound (C) oxidises Na,SO4 to (D).

Identify (A), (B), (C) and (D).

20.  Explain [Co(NH,),]®* is an inner orbital complex whereas [Ni(NHg)g]*" is
an outer orbital complex. [At. No. Co = 27, Ni = 28]

21. (A) The rate constant for a zero order reaction A — P is 0.0030 mol Ls™".

How long will it take for the initial concentration of A to fall from
0.10 M to 0.075 M ?

OR
(B) The decomposition of N Hgq on platinum surface is zero order reaction.

What are the rates of production of N, and H, if k= 2.5 x 10~ mol L' g71 ?
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i 22. A soluti SECTION - ¢ ‘
09 3 solution
ot W (R ZETR = 180 g mol-1) g X .'_"3 sohiition b ;0;::“}?:98&15 g urea (mo.lar mass = 60 g mol1) per litre of
o e ¥ IufR e ¥ e W it i | 31 glucose (molar magg = lgoBame (.)..Blmf’t‘c pressure (isotonic) as a solution of
. 4 present in one litre ofT its 8 % T’OI ) in water. Calculate the mass of glucose
03, wft® anw ¥ g A°m 3k Wt Raem W (@) 3 W . ca i s 3 )
areea 48.1 Q- em? mol-1 R | 41 ’ cu ai.;e.A m for acetic acid and its degree of dissociation (o) if ite molar
& conductivity is 48.1 Q! ¢m? mol-1
RarmR: % Gi y cm? mol-1, "
: 1 ven that
A°m (HC) =426 Q! ::m2 ;nol‘l | é A’m (HCI) = 426 ! ¢cm? mol-!
A°m (NaCl) =126 Q" cm? mol! £ A’m (NaCl) =126 ! em? mol!
A°m (CH4COONa) =91 Q! cm? mol~1 | A’m (CH;COONa) = 91 ! ¢cm? mol-!
| it & | 3x1 N .
24. () d*Thefiw A} Cr2* waer Jrqure § Tafh Mn®" ¥4 g % @ of (ﬁle d* species, Cr®" is strongly reducing while Mn®" is strongly
: 1dising. Why ? 3x1
At % 2 ghorm fRaT | i | e
(b) - ;gf'—t 2 faReT 3 st 7 3 3 | (b) Write two consequences of lanthanoid contraction.
(¢c) 3d- e & FOH T =IaH \ ‘ \‘ (c) Wllluc;l element of 3d series has lowest enthalpy of atomisation and
. 3 . why ! "G,
25. Ta=ferRea Ivasgae= ol % IUPAC ™ aisQ : ! .
(@) [Fe(en),Cl,]" 25. te IUPAC names of the following coordination entities : 3
2 | 4 [Fe(en),Cl,]*
(b) [Co(NHy),(H,0)Br]SO, i ) [Co(NH,),(H,0)Br]SO,
(©) [Ni(CN)J* (© [Ni(CN) %
e frae : 3x1=3 " ' .
26. (A) Tr=faRea FrffraaTt i same Hife 3R A frrfera @ @ Explain the following reactions and write chemical equation involved : .
. 3x1l=
eH-FpR FATET ? ' .>-
(a) g (@) Wolff-Kishner reduction
(b) e AR ! (b) KEtard reaction
(¢) Cannizzaro reaction
‘ OR
2x1%=3 , (B) Write the structures of A, B and C in the following sequence of
" 1. N-NH, | reactions : 2x1%=3
SOCI H,, Pd-BaS0O, P =5 C ' : N-NH
(a) CHacOOH———Z—) A r B (a) CHSCOOHic_)C_lz_) A M B_I_{_z___——-g—) C
1 NaOH A . 1.(DIBAL- i A |
9 H 20 ' 2. H20 |
WWV\AANVV\N\AA, - ,VW\N\/WVWVVWV\N
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NOz CHj
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(i) Enantiomers 2+1=3
(11) Racemic mixture

. Increase the basicity

| while electron-withdrawi
substituents such as -—NO2 iy

NO, CHqg
(b) Why PK,, of aniline is more than that of methylamine ?
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© ! afrg | w1 GR |
(CHg)3N, (CHy),NH, NH,, CH,NH,
HYqT
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() (i) Arrange the following in the increasing order of their basi

30.

character in an agqueous solution ;
\ p .
(CHg)4N, (CHy),NH, NH,, CH:,NHZ
OR

(¢) (i) Why ammonolysis of alkyl halides is not s good method to
prepare pure amines ?

The spontaneous flow of the solvent through a semipermesble membrane
from a pure solvent to a solution or from a dilute solution to a
concentrated solution is called osmosis, The phenomenon of osmosis can
be demonstrated by taking two eggs of the same size. In an egg, the
membrane below the shell and around the egg material is semipermeable.
The outer hard shell can be removed by putting the egg in dilute
hydrochloric acid. After removing the hard shell, one egg is placed in
distilled water and the other in g saturated salt solution. After some time,

solution shrinks. The external pressure applied to stop the osmosis is
termed as osmotic pressure (a colligative property). Reverse osmosis takes

place when the applied external pressure becomes larger than the osmotic
pressure.

(a) Define reverse osmosis. Name one SPM which can be used in the
process of reverse osmosis.

(b) (1) What do you expect to happen when red blood corpuscles
(RBC’s) are placed in 0.5% NaCl solution ?

OR

(b) (1) Which one of the following will have higher osmotic pressure in
1 M KCl or 1 M urea solution. Justify your answer.

(¢) Why osmotic pressure is a colligative property ?
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32. (A) (a) CH,-CH=CH-CHO® IUPAC 1 Farse |
by st st i e 5 forg g e e a0
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31.

31, (B) (a) Write chemical equations of the following reactions :

39. (A) (a)

56/2/2

(A) An organic compound ‘A,

molecular formula C,H,O oxidises 3

CrO, to form a compound ‘B’ Compound ‘B’ on warming with iodir
3

and aqueous solution of NaOH gives a yellow precipitate of
compound ‘C’. When compound ‘A’ is heated with conc. H ,50, at 413

K gives a compound D’, which on reaction with excess HI gives
compound ‘E’. Identify compounds ‘A’, ‘B, ‘C’, ‘D’ and ‘E’ and write

chemical equations involved.

OR

5

3+1+1=5
i) Phenol is treated with conc. HNO, e ouid

(i) Propene is treated with B,H, followed by oxidation by
H,0,/0H".

]
@l) Sodium t-butoxide is treated with CH,CL.

(b) Give a simple chemical test to distinguish between butan—1-ol
and butan—2-ol.

(c) Arrange the following in increasing order of acid strength :

phenol, ei:hanol, water

Give IUPAC name of CH, — CH = CH — CHO. 1

(b) Give a simple chemical test to distinguish between propanal
and propanone. T i,
(¢c) How will you convert the following : 3
(1) Toluene to benzoic acid <%«
(% Ethanol to propan—2-ol

(i) Propanal to 2-hydroxy propanoic acid nc¢™

OR
.\,\MAN\NWV‘NM
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32. (B) Complete each synthesis by giving missing starting materia]
reagent or products : ;

s +
(a) g + HO — NH, ——H——>

% (1) O
O Gk 2(_)=0
O

5)(1:5

3 . R b
A s 14 Lo, it ad -y -
¢
- IRl Sl S b i >t i i Ryt i

: OH  SOC,
! e v
% OH
CHO NaCN/HCI %
& b i NaCN/HCI
COOH = ool ;
COOH
O

I
ey ' n
(e) - LO& C\
(e) L” CH3

33. (A) (a) 25°C T Pfen sbr % frg wme fred F (4,G7) F1 e

e 343 33. (A) (a) Calculate the standard Gibbs energy (A.G°) of the following
reaction at 25 °C : 2
Au(s) + Ca2*(1M) - Au®*(1M) + Ca(s) A - H
. - v | u(e) + Ca®* (1M) - Au**(1M) + Ca(s)
E, 8, =t15V,E =-2.87 | 0

Ca**/Ca | E
s i R 25 °C W arfifsrn wa: yafda gt a1 78 | |

[1 F =96500 C mol!]

Aud*/ay =T 16V, E;az*/Ca =-9287V

Predict whether the reaction will be spontaneous or not at 25 °C.

ANV AN, , [1 F= 96500 C m 01_1]




(b) Tarnished silver contains Ag,S. Can this tarnish be removed by

placing tarnished silverware in an aluminium pan containing
an inert electrolytic solution such as NaCl ? The standard

electrode potential for half reaction :

Ag,S(s) + 2¢- —> 2Ag(s) + S* i3 -0.71 V and for

A%t + 3e-— 2Al(s) 1s -1.66 V
OR

33. (B) (a) Pr=frfya =+ oforfia T :
() o= fve
(i) ¥«

(b) ﬁwhfhaﬂa%emfﬁzs"cwmaﬁ‘

33. (B) (a) Define the following : 2+ 3
(i) Cell potential
(i1)) Fuel cell

(b) Calculate emf of the following cell at 25 °C :

2+ 2+
Zn(s) | Zn 0.1M) || Cd 0.01M) | Cd(s)

2+ 2+ Cd(g)
Zn(8)|Zn g 1\ 11 Cd g 01m) | :
Given: E_..0....=-0.40V
o Cd .
Rait: E .0, =040V ICd
o V E;n2+/Zn - ""0.7_6 V
Ezn2+zn - “"0.76
log 10=1] .
[log 10 = 1]
BT
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