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General Instructions: .
There are 33 questions in this question paper with interr.ml choice.
. Section A consists of 16 multiple-choice questions carrying 1 mark each.
_Section B consists of 5 short answer questions carrying 2 marks each.
arks each.

_Section C consists of 7 short answer questions carrying 3m
_Section D consists 0 ng 4 marks each.

£ 2 case-based questions carryl
_ Section E consists of 3longa

nswer questions carrying
. All questions aré compulsory-
_ Use of log tables and calculators is not allowed.
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SECTION-A
ach question carries

are multiple-choice questions with one correct answer. E
1 choice in this section.

ass of alcohols are:

The following questions
1 mark. There is no interna

1. Lower molecular m

(a) miscible in limited
in excess of water.

amount of water.

b) miscible
(c) miscible in water in all propo

-

rtions.

d) immiscible in water. :
2. Major product obtained on reaction of 3-Phenyl propene with HBr in presence of organic
peroxide will be
(@) 3.Phenyl-1-bromopropane ) ]-Phenyl-3-bromopropanc
(d) 3-Pheny1-2-bromopropane

motion of electrons.

(c) 1-Phenyl—2-br0m0propane ‘
etic moment?

how magnetic m
have a

oment due to spin and orbital
lmost same spin only magn
i) Cr*
@iv) Crt
(b) (ii) and (iii)

(d) (iii) and (iv)
es two times on increasing the

3. Transition elements S
Which of the following metallic ions

() Co**
i) Mn**
(a) (i)and (if)

(c) (i)and (iv)
the rate of reaction increas

4, In the reaction, A — B,
concentration of A four times, the order of reaction is
(a) 2l ®» o
(c) 7 ()3
A° for strong electrolytes?

clationship is correct for A, and Ay,
(b) A= N5 xVC
(d) ..Am = A::, - A JZ;

5, Which of the following r
(a) Am:/\gt 4 Aﬁ/C'
(C) Am = A;:: ‘/Z?

6. Identify the order of reaction, if k=3 % 104!

(b) Pseudo first order

(a) First order
(/) Third order

‘,':‘;‘ (¢) Second order
A .
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7. The most reactive amine townrds dilute hydrochlorie aeld g

(@) CH,—NI1 100
3 2 (h) ”:Jf/lﬂl
N”g
H4C ‘
© pc SN—CH, a1 )
8. The most common and stable oxidation state of a Lanthanoid is:
(a) +2 (b) +3 (¢) +4 (dy 46
9. Reaction of phenol with CCl, and NaOJII followed by hydrolysis fs likely to give
OH Cl OH OH (n’
cl O—H . CHO O
(@ (b) . © Qf (y ()
H

l
(0)
A carbonyl compound react with HCN to form a cyanohydrin which on hydrolysis forms a

racemic mixture of a-hydroxy acids. The carbonyl compound is
(b) diethyl ketone

(d) formaldehyde

10.

(a) acetone

(¢) acetaldehyde

11. An a-helix is a structural feature of’
(a) Sucrose (b) Starch
(d) Nucleotides

(¢) Polypeptides
12. Which of thie following compounds is most reactive towards sucleophilic addition reactions?
i )

[ , I
(@) CH;— C-—— H (b) CHy— C — CHj,4

7 i
© d_u @ {O)—C—cH,

In these questions (Q. No. 13 fo 16), two statements are given — one labelled as Assertion (A) and the
other labelled Reason (R). Select the most appropriate answer from the options given below:

(a) Both Aand R are true and R is the correct explanation of A.

(b) Both Aand R are true but R is not the correct explanation of A.

(¢) Aistrue but R is falsc.

(d) Ais false but R is truc. ‘
13. Assertion (A) : Treatmentof anisole with HI at 373 K gives phenol and methyl iodide.
Reason (R) : Due to resonance O—C4Hs bond is stronger than O—CHjy bond.

14. Assertion (A) :

.

Reason (R) :

D (+)-Glucose is dextrorotalory in nature,
‘D’ represents its dextrorotatory nature.



IS, Assertion (A) : The meolecularty of the reacton H, =

Reason (R) :
16, Assertion (A)

-
i3

2HBrzppears tobe L
Two molecules of the reactants are involved in the given elementary reacs

it

i i Rkt

Acylation of amings gives a2 monosubstitoted prodoct wherezs zliylation =
amines gives polysubstimted prodoct. -

Reason  (R) : Acyl group sterically hinders the 2pproach of further 2cy] groops.

SECTION-B

This section contains S questions with internal choice in one question. The following guestions zr= 4
very short answer type and carry 2 marks each. i

17. The rate constant for a first order reaction is 60 s™'. How much time will it tzke to redoce the iniz
. < 1 S = e
concentration of the reactant to — th of its mnitgal value?

18. Differcntiate between globular axlx?i fibrous proteins. ‘
OR '
(@) Name the linkage that hold together the amino acid molecules in 2 protzin.
() Name the unit formed by attachment of nucleosids to phosphoric acid 2t 57 position of sezzr moiEs
19.

What will be the product formed when chlorobenzene reacts with magnesium in presencs of &
ether? Give equation also.

State Henry's law. Calculate the solubility of CO, in water a1 298 K under 760 mm He.
(Ky for CO, in water at 298 K is 1.25 x 10° mm Hg)

20.

21 Write the myjor product(s) in the following:
(@) CH,—CH=CH—CH,—CN —22Ex—H
- (@H,0

) CH,—CH,—OH ——

SECTION-C

This section contains 7 questions with internal choice in one question. The following questions are
short answer type and carry 3 marks each.

22. Convert the following:

(a) Phenol to o-hydroxybenzaldehyde.  (5) Methanal to ethanol. - ’
(¢) Phenol to phenyl ethanoate. ' &

)

-~

23. (@) Wrte the hybridisation type md% alt the complex [_'_?{Q’;:\' _)79] s
-t (b) Calculate the spin only magnetic moment of [CoFé]:“ ion.

(2 224 (@ (7)) What should be the signs (positive/negative) for Egm and AG® fora smm._."ll%eccs redox
reaction occurting under standard conditions?

(&) State Faraday's first law of electrolysis.

(b) Calculate the emf of the following cell at 298 K:
Fe(s) | Fe™(0.01M) || H'(IM) | Hy(g) (1 bar), Px(s)
Given: £, =084V,

=N

I
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25,
(@) For the feaction

2N,0
295(g)
S MNO@ 40, a3isk

Calculate 0
ate the rate of i
Teaction if rate of disappearance of N (8)is 1.4 *ms”!
205(g)is 1.4 x 10~ ms™.

() For
a first org
. €r reactio :
26. Give reasons: n derive the relationship 1990 = 2100 %
S = <90

PITROS St

(@ Gri
gnard reagen.
i iy B s should Pc prepared under anhydrous conditions?
@ Sul react » though polar, are immiscible with water?
ons are ‘accompanj
panied by racemisation i i i
Oi;ltton In optically active alkyl halides. Why?

(a) Writeth
€ structure of maj
: : Jor alkene form o g
Wwith sodium ethoxide in ethanol ormed by B-elimination of 2, 2, 3-trimethyl-3-bromopentane

(t) WY ]liCh one o [) w a 4
fthe compou i i i
nds mn the fO”O lng palrs is Chin ].

~AN

(¢) Identify (A) and (B) in the following:
Br

(A) Na/dry ether @ Mg/dry ether B) ;

. - S
an . . . R . 5 '
Arrange the following compounds in increasing order of their reactivity in nucleophilic addition

reactions: ethanal, propanal, propanone, butanone.
Which of the following compounds would undergo Cannizzaro reaction:

T Y Aemne ey,
e Y DA

[Pty

27. (@)

(®)
Benzaldehyde, Cyclohexanone, 2-Methylpentanal.

Give a simple chemical test to distinguish between -Pentan-2-one and Pem;an-3-one

(©
-—

L p8. Give reasons for the following observations:
(@ Penta-acetate of glucose does not react with hydroxylamine.

% (b) Amino acids behave like salts. 5

must be taken regularly in diet.

(¢) Water soluble vitamins

SECTION-D

Each question has an internal choice and carries

The following questio
nswer the questions that follow.

42+1+1) marks each.
ty or specific conductivity of an electrolytic solution varies with the concentration of
he conductances of the solutions of different

ns are case-based questions.
Read the passage carefully and a

29. The conductivi
" the solutions of different electrolytes. For comparing t
it is essential that the solutions should have equal volumes and they must contain definite
al charge. The conducting power of

hich give jons carrying the same tot

electrolytes,
d in terms of equivalent conductance and molar conductance.

amount of the electrolytes W
an electrolytic solution can be expresse
does npt vary linearly with concentration and it is related

The equivalent conductance of a solution

ST LA
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with specific
P conductance. The effect of equivalent conductance can be studie

again
gainst the square root of the concentration. Following two figures show the behaviour of strong and
weak electrolytes with change of concentration.”

d by plotting values

£
< Qrong electrolytes & Weak electrolytes
B B — fe—

Answer the following questions: .
phically-

(a) Asseen fromthe graph the value of limiting molar conductivity cannot be obtained gra
How can this value be obtained? e
(b) Whatis the effect of decreasing concentration on the molar conductivity of a weak ‘electro yte?
OR : -
Define specific conductance or conductivity. . ndu.c_’t - )
(c) Write @g_re}a&oM@ specific Eﬂiﬂaﬂwﬂ— ent conductancef. - -

SECTION-D

The following questions are case-based questions. Each question has an internal choice and carries
4(2+1+1) marks each. Read the passage carefully and answer the questions that follow.

e ]

f—

29. Coordination compounds are widely present in the minerals, plant and animal worlds and are known
to play many important functions in the area of analytical chemistry, metallurgy, biological systems
and medicine. Alfred Werner’s theory postulated the use of two types of linkages (primary and
secondary), by a metal atom/ion in a coordination compound. He predicted the geometrical shapes
of a large number of coordination entities using the property of isomerism. The Valence Bond
Theory (VBT) explains the formation, magnetic behaviour and geometrical shapes of coordination
compounds. It, however, fails to describe the optical properties of these compounds. The Crystal
Field Theory (CFT) explains the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal atom/ion.

Answer the following questions:
(a) Using Valence Bond Theory, predict the geometry and magnetic nature of
(i) Ni(CO)] (ii) [Fe(CN)l™
[Atomic number: Ni = 28, Fe = 26]

(b) When a coordination compound NiCl,.6H,0 is mixed with AgNO, solution, 2 moles of AgCl

are precipitated per mole of the compound. Write the structural formula of the complex and
secondary valency for Nickel ion. '

OR
._. \ ¥ (b) Write IUPAC name of the ionisation isomer of [Co(NH3)5(SO,)]CI.

(c) Give reasons low spin tetrahedral complexes are not formed

85
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SECTION-E

The followi
\ ng ques i .
£ questions are long answer types and carry 5 marks each. All questions have an internal

choice.

31. (a 3 2 o7
(a) Qbscrvcd and calculated values for the standard electrode potentials of elements from Ti to Zn
in the first reactivity serics arc depicted in figure (1):

0.5 -
2 ¥
] 0 -
[=4
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©
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{ -2 T T T T T T T T
Ti \ Ctr Mn Fe Co N Cu Zn
mm Observed values @ Calculated values
Figure 1 (Source: NCERT)
5 Explain the following observations:
§ (i) The general trend towards less negative E° values across the serics
§ (i) The unique behaviour of Copper
3 PP

(iif) Mbrqnegative E° values of Mn and Zn
(b) Give reas;ons for the following:
(i) Transition elements act as catalysts.
(i) It is difficult to obtain oxidation state greater than two for Copper.
OR
(a) Account for the following:

(i) E° value for Mn*/Mn® couple is much more positive than that for Cr**/Cr?*,
(ii) Sc** is colourless whereas Ti** is coloured in an aqueous solution.
(iii) Actinoids show wide range of oxidation states.

(b) Write the chemical equations for the preparation of KMnO, from Mn(j'z.

32. (a) Why is boiling point of 1M NaCl solution more than that of 1M glucose solution?

A R YR v s S TS

(b) A non-volatile solute X’ (molar mass = 50g mol™') when dissolved in 78 g of benzene reduced
’ its vapour pressure to 90%. Calculate the mass of X dissolved in the solution,

(c) Calculate the boiling point elevation for a golution prepared by adding 10g of MgCl, to 2004 of
water assuming MgCl, is completely dissdciated, "

(K}, for water = (.512 K"kg mol™!, Molar mass MgCl, = 95¢ mol™)

B g



33.

(@)

(b)

- TR

OR
Define the following terms:

() Azeotrope
(if) Osmotic pressure
(iii) Colligative properties

C
alculate the molarity of 9.8% (w/w) solution of H,SO, if the density of the solution is

1.02 g mL™! - (Molar mass of H,SO, =98 g mol™)

(a) Give reason, why

(b)
(©

C)
@

@
)
©

(d)
(@)

{Xmlme on nitration gives good amount of m-nitroaniline, though —NH, group is o/p directing
in electrophilic substitution reactions.

Write the reaction involved in Carbylamine test.

Write the structures of A in the following reaction:

@—NZG TN A

Why aniline does not undergo Friedal-Crafts reaction?
Arrange the following in increasing order of their boiling point:
C,H,OH, C,H;NH,, (C,Hs);N =
OR
Write structures of different isomeric amines corresponding to the molecular formula, C4H ;N
How will you convert benzene into aniline?
Arrange the following in order of their increasing basic strength : C;HsNH, , CsHsNH, , N(-g.
C¢HsCH,NH, , (C,Hs),NH
Give a chemical test to distinguish between Ethylamine and amlme

Write short note on Gabriel phthalamide synthesis

a\



