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GENERAL INSTRUCTIONS:

1. There are 33 questions in this question paper. All questions are compulsory.

Section ‘A’ consists of 16 multiple choice questions carrying 1 mark each.

Section ‘B’ consists of 5 short answer questions carrying 2 marks each.

2
3
4.  Section ‘C’ consists of 7 short answer questions carrying 3 marks each.
5 Section ‘D’ consists of 2 case study based questions carrying 4 marks each.
6 Section ‘E’ consists of 3 long answer questions carrying 5 marks each.

7 Use of log tables and calculators is not allowed.

(1F = 96500C, R = 8.314 JK™' mol ™)
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The f?llowmg- questions are multiple chojce questions with gpe ¢
question carries 1 mark. There js no interpa| choice in this se ti S
ction.

Henry’s Law constant (at 298K) of solubiljty :
oy ty in water f
40.3, 1.67, 1.83 x 107 and 0.413 respectively. The corre(::rt 2:&5002, e

water will be :
(a) Ar<c02<HCHO<CH4 (b) C02<HCH0<CH4<A;
(c) Ar<CO,<CH,< HCHO (d) CH,< CO,< Ar<HCHO

liquids when it :
(a)  Shows large negative deviation from Raoult’s Law
(b)  Shows no deviation from Raoult’s Law
(c)  Shows large positive deviation from Raoult’s Law

(d) Obeys Raoult’s Law

The electricity required for reduction of 0.2 moles of Cr,03 to Cr* is :

(a) 115800 C (b) 579000 C
(c) 19300C (d) 96500 C
Most suitable reagent(s) for following conversion is :
O OH

[l |
CH, -CH, -C-CH, -COOH——CH, - CH, - CH-CH, - COOH

(a) NaBH, (b)  LiA¢H,

(c) H,/Pd (d) DIBAL-H

The compound having highest pKa value is :

(a) Ethanol (b)  Phenol

(c)  4-Nitrophenol (d) 4-Methylphenol
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o,  The slope of given plot for a fiest order tegetion is 400 « !
reaehion will he ! S o 1170 rata rongiant ‘—]'(", for e
ngLBq]l
[R]
Time —»
@) 300s" (b 300"
© 6905 (d 130"
7. Which transition metal ion will be coloured? )
Y g VSJ
(@ S (Z=21) b)) Ti'"(z=22)
© Cr'(Z=24) d) 2Zn* (Z=30)
8. 3d clement which shows highest oxidation state is?
(@) Sc b Cr
(¢) Mn (d) Co
Q. Among the following, the most stable complex is :
(a)  [Fe(H,0),T" (b)  [Fe(NH,)I"
(©)  [Fe(C,0,),]" (d) [FeCl]”

Primary and secondary valencies of coordination compound [Co(en)(H,0),C¢,)

10.
respectively are :
(a) 2,4 (b) 2,5
(c) 3,5 (d) 3,6

1. Out of the following, optically active molecule is :

(a)  Propan-2-of (b) Butan-1-of

(c) Butan-2-of (d) 2-Methylbutan-2-o(
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12.

13.

14.

15.

On hydrolysis, which of the following carbohydrate gives only p|
glucose?

(a) Starch (b)  Fructose

(c) Lactose (d)  Sucrose

For question number 13 to 16, two statements are given - one labelled as Asserti
e ssertion
(A) and th labelled as Reason (R). Select the correct answer to these

questions from the codes (a), (b), (c) and (d) as given below:

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

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

(c)  Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

Assertion (A): In aqueous solution basic strength of substituted amines follows the order:
(CH,),NH > CH;NH, > (CH,),N > NH,

Reason (R) : Methyl (—~CH3) gl'ﬂllp 1s electron releasing, increases electron density on
N-atom of -NH,; group.

Assertion (A) : Proponal is more reactive towards nucleophilic addition reaction as
compared to benzaldehyde.

Reason (R) : Due to resonance polarity of carbonyl carbon is reduced in benzaldehyde.

Assertion (A): Catalyst increases rate of a chemical reaction.

Reason (R) : Addition of catalyst in a reaction mixture increases activation energy.
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16. Assertion (A) : Conductivity of an electrolytic solution increaseg with dilution

'

18.

19.

20.

—oT Conductivity of a solution increases with the increase in number of |
r of ions per

unit volume.

SECTION-B

This section contains S questions with internal choice in one question. The fol
: 0

questions are short answer type and carry 2 marks each lowing

oo i =
For the complex, K[(Er(HzO)z (CZO4)2] A
: o’
(a)  Write [IUPAC name of the complex. o
(b)  Write the structure of its isomer which is optically active.

Show that in a first order reaction, time required for 99% completion is twice the time
required for the completion of 90% of reaction. (log 10" = n)

(a) Define — Racen'\ic mixture.

(b)  Out of following which compound undergoes Sy1 reaction faster and why?

Ct o]/
4+ OR o

OR

(a) Why Grignard reagents are placed under anhydrous condition?

(b)  Out of following which compound undersgoes Sy1 reaction faster and why?
" cH,c

Cz
o T
(a)  Write structure of semicarbazone of benzaldehyde.

(b) Identify Xand Y :

SOC! (1)C¢,/Red P
X «—— CH,-CH,-COOH WY
3
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25.

T — N, Y %
(a) Explain : Aniline does not undergo Friedel-Crafig reactj
Ctions,
(b)  Write steps (reactions) for conversion of aniline i
iline Into 4-Nj il;
) 4-Nitroaniline.
SECTION-C

This section contains 7 questions with internal chojce j
ce in one

questions are short answer type and carry 3 marks each questipfn.z The following
each,

Mention one difference between following pairs :

(a)  Fibrous and globular proteing

(b) DNA and RNA

(c) Amylose and Amylopectin

(a)  Write reaction of D-glucosé with following:
(i) HLA
(i) Br; water

(b)  Explain : Amino acids behaves as salts.

Represent the cell in which following reaction takes place :
Ni(s) + 2Ag" (0.002M) — Ni** (0.160M) + 2Ag(s)

(Given : Ey. =-025V, E, ., =080V, log 2=03010)

(a) Calculate E at 298 K.

(b) Calculate maximum work done by cell at given concentration.

(a) The rate constant for the first order decomposition of H,O, 1is given by the

following equation :

25x10*
logk :4.34—1—-25—)<——K—

Calculate E, for this reaction.

X11-CHEMISTRY-M
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26.

27.

28.

(b)

(a)

(b)

(c)

(a)

(b)
(a)

(b)

(b)

For a reaction R—P

On increasing concentration of ‘R’ thrice jig original valy te of
e, rate of reaction

becomes 27 times. What is the order of reactjon?

Explain chelate effect with appropriate example

[NiCl,] is paramagnetic while [

. Ni(C0O),] is diamagnetic though both are
tetrahedral. Why?

Write configuration of d-electrons distribution i [Co(C,0,),T" in t £
204), erms of t,,

and e,.

Aryl halides are extremely less reactive towards nucleophilic substitution

reactions. Explain giving appropriate reasons.

w

How will you convert but-1-ene into 1-Iodobutane? Write reactions involved

Write steps for synthesis of propan-1-amine by

A

(i)  Gabriel phthalimide synthesis "

(i)) Hoffmann bromamide degradation reaction

-

Give one chemical test to distinguish between methylamine and dimethylamine.

—

OR

Complete the reaction sequence by writring A to D :

NO,
? Fe/HC( aNQ, /HCr HPO;
©/ ——A Nzn-z;sxf >B »C
L 1C6H,OH/0H‘

D

Give one chemical test to distinguish between ethanamine and aniline.

|

&/
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SECTION-D

The following questions are case-study hage
internal choice and carries 4 (I+142) marks ¢

answer the questions that follows ;

Molar conductivity (A,) varies with concentr,

differently. The variation depends on nature of ¢l
conductivity of two clectrolytes at 298 K gre Jig

cd below ¢

d questions. Kach question has an
nch, Read the passage carcfully and

ation for strong and weak clectrolytes
cetrolyte as well as concentration. Molar

Co:l‘::;n:ljlou Molar cm‘dmﬂzﬁf'-j
X T -
- R 49.1 |
0.1 53 — ! { "
oo 74 76.9 4 (
0.01 6.3 i
- - 85.7 |
0.001 292 s .
0.0005 67.7 s |l
At infinite dilution 390.5 910 ’l
i

(a) Outof X & Y, which is weak electrolyte and why?

(b)  Explain variation of molar conductivity of electrolyte X with reasons.

((;) Limiting molar conductivities for NH,C¢, NaOH and NaC/ are 129.8, 248.1 and

126.4 Sem’ mol™'. Calculate :

(i)  limiting molar conductivity of NH,OH

(ii) percentage dissociation of NH;OH if molar conductivity of NH,Oll 1s

37.725 Scm® mol ™.
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: Name the law used t i
@ 0 calculate limiting  mo|ar conductivity of
vity of weak

electrolytes.

(i)  Using the law calculate limiting molar conducti
ctiv

aluminium sulphate.

ity of aluminjum chloride and

(Given 2 Nox i =189.0, A" . = :
Ae soi- =160.0, A, =763 Sszmol“)

One of the most convenient a .
nd versatile method for Preparation of alcohols involves th
volves the

reaction of Grignard reagent with aldehydes and keton
es.

In Grignard reagent (an organometallic halide), the alkyl/aryl beh

; : J group behaves as

nucleophile (€lectron rich) and gets added to electrophilic carbon (electron defic; ) of
eficient) o

Idehyde or ket : S
aldehyde or ketone to give an addition product. Hydrolysis of this additi
results in the formation of alcoho]. ition product

5 & O'Mg'X
OH
R-MgX +\C=/?) —~>\C/ _Hy/ \C/
Z / \R H30 7 \R

By selecting an appropriate Grignard reagent and an aldehyde or ketone desired primary
secondary or tertiary alcohols may be prepared. |

(a) How will you synthesise lgll_tan—g-ol_ using appropriate Grignard’s reagent?

(b)  Identify reagent(s) X and Y for synthesis of given alcohols from given alkene.

OH -
' CS : é ! (5/0}1
o SO S

Give the structure and IUPAC name of alcohol formed by reaction of propanone

(c)

with methylmagnesium bromide followed by hydrolysis. Also write one more

method for synthesis of same alcohol as obtained by above reraction.
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The following questions are long answer type and
ca

OR

Complete the sequence of reaction | it
Y Writing structyres
esof A to D.

O
l

CH,-CH,-C-CH
_ 2 _ 1+CH3MgBr—-—_)A__’h2_,B Na C —CHyBr D

SECTION.E

rry S marks each, A questions

have an internal choice.

Attempt any five of the following :

(a)
(b)

(c)
(d)
(e)
(H
(g)

(a)

Why transition elements exhibits higher enthalpies of atomization? )

happe i
What happens when Permanganate ions reacts with ferrous ions in acidic medium?

Write balanced chemical €quations. / |

Cu’ is unstable in an aqueous solution.

Explain : Zr(z =40) and Hf (z = 72) have almost identicai atomic radii.
Which is stronger reducing agent — Ci** or Fe* and why? “

Transition metals and their compounds acts as good catalysts. Why?

Complete the following reaction : KMnO, —=_,

Explain the following :

(1) Measurement of osmotic pressure is preferred method for determination of

molar mass of macromolecules such as proteins and polymers.

(i)  Elevation of boiling point for 1.0 M NaC/ solution is nearly double than

that of 1.0 M glucose solution.
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33. (a)

(b)

< - - 1 S ey g |
A 5% solution (by mass) of SUCTOSC In waler has Frcuzing pointof 271 K. ¢ \
' © ol Cllaye

the freezing point of 5% glucoge solution in water. jf freezing point of
: / of pure water 'H_

(Molar mass of sucrose = 37 g mol™, plucose = 180 g mol™")

(K for water = 1.86 K Kg mo]!)

0.69 K. Calculate the fraction of phenol that hag dimerised.
(given : K for benzene = 5.1 kg mol™', Molar mass of phenol = 94 g mol ™)

An organic compound ‘X’ (molecular formula CoH,40) forms 2,4 — DNP addition
product. “X” neither reduces Tollens’ reagent nor gives Fehling’s test but forms
yellow precipitate on heating with I,/NaOH. ‘X’ on drastic oxidation with KMnO,

— KOH followed by acidification forms benzene-l,4~dicarboxylic acid.

Deduce structure of *X’, write its IUPAC name and write all reactions mentioned.

Write structure and IUPAC name of product formed by aldol condensation of

propanal. v

CH, £ C-H OR

NH-CHEMISTRY-M
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(b)

(©)

How will you convert following? Write reactions involved. \!
() Benzyl alcohol to Phenylethanoic acid | :
(i)  Acetophenone to m-Nitrobenzoic acid ' ;
(iii) Ethanenitrile to Ethane
!
|

]
Although p.henoxldel iqn has more number of resonating structures than
carboxylate ion, carboxylic acid is a stronger acid than phenol. Why?

Arrange following in increasing order of reactivity towards HCN -

Propanal, Propanone, Benzaldehyde, Acetophenone
J

23 X1I-CHEMISTRY-M



