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General Instructions:
Read the following INStrUCtOnS Carefylly
:: Ilh:'r; ]nrv: 33 questions in this question Papet with internal choice.
: : UN. A consists of 16 multiple - choice Questions carrying | mark each
€1 SECTION B consists of short answer questions carrying 2 murks each
di SECTION ¢ Consists of 7 short answer questions carrying 3 mu‘l‘--i cach
€} SECTION D consists of 2 case - based questions carrying 4 marks each
N SECTION E consists of 3 long answer questions carrying § marks cach.
g} All questions are compuisory
h) Use of log tables and calculators is not allowed.

SECTION A

The following questions are multiple - choice questions with one correct answer. Each question carries |

mark. There is no internal choice in this section,

For the reaction N» + 3H; — INH,

IWAINH JAU= 2 % 10* mol L's'!, the value of —A[H;]/At would be:

a) 1 =10"mol L's"  ®F3 « 10 mol L"'s" c)d= 10" mol L's'  dy6 = 104 mol 1 '
IUPAC name of CHy=CH-CHs-1-

a) Ethyliodide  b) 1-lodoprop-3-ene 1 3-lodoprop-1-cne  d) 1.3-Propdiene

Which of the following has the maximum number of unpaired electrons?

1 Mn* b) T+ ey v d) Fe'

The molanity of the solution containing 14.2 p of Na:SO4 in 50 ml of aqueous solution is.
HMIM b)O5SM c)IM d)0.05 M

The emf of the cell:

NIUNET(LOM) 7/ Au™ (1.0 M) / Au:
(E° = +0.25 V for NUNi**; E°= 1.5 V for Au’"/Au) is:

a) 1.2SV b)-1.25V T 175V d)20ov

Vic-dibromide 1s: _ '
#TCH:CH(Br)CHxBr) b)Cl ABr)CH2CHy  ¢) CHsC(Br2)CHs  d) CHsCH(BrYCH:
Which of the following solutions will have thg highest conductivity at 298 K?

2) 0.01 M HNO; solution 0.1 M HNUOy solution

¢) 001 M CHyCH:COOH solution dj 1 M CHiCH;COOH solution '
Which of the following observation will be shown by 2-phenyl ethanol with Lucas Reagent”

a) Turbidity will be observed within five minutes

b1 No turbidity will be observed .
idity will be observed immediately
5 ; }":rr:::ji:'; :'ill! be observed at room temperature but will disappear after five minutes.
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1ol ) 0.00578 L mol's”
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10. If the initial conc
of substance A 18 0.75 M, th

is: _
a) 000625 mol | g i) 0.00625 Lmol's ¢l 000578 mol L8 s
1. Acetaldehyde when reacted with Grignard reagent and followed by hydrolysis 10T

a) 39 alcohol by 27 alcohol Lp!’flhcr d) no reaction
12 In the following compounds:

O)oH N——@—-OH
(O)—on cn—(0)—oH 0,
| m v
! I NO,
The order of acidity 1s:
GV >V =111 by =1V >11=1 orfi=1>1m= 1V HIv=ur=1>1
Reason (R)

For Questions [3-16, 1w
Sclect the most approprialc
a) Both A and R are true an
h) Both A and R are true
<1 A is true but R 1s falsc.
1) A s false but R |§ truc.

13

freezing point.

Reason (R): Carbon t
ozone layer.
15.

This section contains 5 qu

17. A reaction is secon
the concentration 0
1) doubled
ii) reduced to half?

ur./’ Write the structures and

reactions:

o statements are labelled as Assertion (A) and
answer from the options given below:

d R 15 the correct explanation of A.
but R is not the correct explanation of A.

Assertion (A): When NaCl
Reason (R): The lowering O

(¢

Assertion (A): Exposure of ultraviolet rays to human Causes the
disrupt the immune system. ¢

etrachloride 1§ released into air rises 10 8

Assertion (A): Alcohols react both as nucl
Reason (R): The bond between C-O is bro

16. Assertion (A): Separati
Reason (R): Zr and HI lie in th

estions with Internal choice in one ques

d order with respect to a reactant. How is the rate 0
f the reactant is

issddcdmwnwradepresﬂuninﬁndnspoint is observed.
f vapour pressure of a solution causes depression in the
tmosphere and depletes the

cophiles and clectrophiles.
ken when alcohols react as nucleophiles.

on of Zr and Hf is difficult.

e same group of the periodic table.

SECTION B

short answer type and carry 2 marks each.

f reaction affected if

JUPAC names of the major product in each of the following

skin cancer, disorder and

tion. The following questions are Very

[ ]



L ‘m'n clectraly

fes "Ar ‘"’ |
FA INCreases » ind oy ! ‘.I

re dil ' ' .
uted. The Amof ‘B’ Increases | § times

of the two 1
he two 1x 4 strong electrolyge” Justify your

. 25 times. Which

How
Y do You conven the f
tnzene 1o benzyl ale

1) Anisole 10 2
: 0.
~-Mmethox Violuene

‘Li Lt "

#) =
“Hh—CHwcy, 084,
() CH—OH _Butey) | ,

LZ{. Account for the following:
“4) Zinc 1S not rep

nde of Mn is MnF, whereas the highest oxide for Mn is Mn,0-

al choice in one question T ;
answer type and carry 3 urks each, e following questions are short

H,/ Predict the products of the following reactions:
wy Cl‘la—*Cl"!g—CI‘I,—O—CHa-!-I{Br—)
| OC,H,
141 -+ HBr —

OC,H,
o Conc. I'Ilsod.

\ _;3/ A reaction is second order w.r.t A and third order wrt B.
A) Write the differential rate equation.
B) How is the rate affected on increasing the concentration of B two times?
¢4 How is the rate affected when the concentrations of both A and B are quadrupled?
‘!( If a current of 0.5 ampere flows through a metallic wire for 2 hours, then how many
electrons would flow through the wire?
Jé./ Write the equations involved in the following reactions: (Any Three)
2rReimer - Tiemann reaction
by Kolbe's reaction
¢) Acylanon of Anisole
_drPreparation of Phenol from Cumene
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_2b. Account for the l’ulanEnp._. ) .
a) Of the d* species. S 20 i strongly r:dunlr:ﬁim:.:thr
by Cobalt NHEE stable 10 4 alution

casily oxidis
o) Thed' configurs

thl‘ll.‘\ 5
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\ 1 ''yis dissolved 11

pon 18 Ve 80
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27. 1§ g of gl
: sauce pan At what (emperature wi .
poiling point of pure water = 37115 K)

Arrange the € ccach setn order of
o) 2-Bromo-2 . | -Bromopentant: Z—Hmnmpcnmm: —

’ ]-Hmmn-?a-mnh;-lhumn:. E-Hmmn-z-mﬂhylbutmm Z*Hmﬂmn-. -ml; y I-Hromn-}
£) 1-Bromobutant. 1-Bromo-2 ,I—djm:lh)rlpmp.a.m:. I-Brmno-.-m:thy utane,

methylbutane

reactivity rowards SN2 mechanism’

The following questions ar¢ cuse -hased questions. Each q
Read the passage carefully and 2

(1+1+2) marks cach.
hargeable battery techn

lications including small-scale :
biles, along W1 -scale

de and lead dioxid
f.reactions dunng discharging ©

29. The lead-acid battery represents the oldest rec
batteries cun be found n a wide variety of app
such as UPS systcms. jgnition pOwer SOurces

4 act as the ano

ower systems. The spongy lea
as an clectrolyie. The hal

storage cells are!
)+ SUs (2q) S PS04 (5) 7 2e
+ SO (ag) +2¢° 2 PbSO4 (5) + 2HaV
d these batteries end up in |andfills. Lead and sulphuric
ir, [rrespective of the

isnasat':mynfd:sposa]m
ous and pollute soil, water 85 well as air
remained an important source of

as alternatives 1O ::nmr:ﬂliunni mean
dered

source of energy. Hydrogen is consi

f hydrogen. Currently,
for fuel cell. These are

¢ battery systems

en nndsustnjnnhl
as the future

CneTgy-
Designing gré
remains relevant. Fuel cells are scen
a green fuel. Problem with fucl cells at present is the storage ©
ammenia and methanol are being used as a source of hydrogen
obtained industrially, 50 add to the cnvironmental issucs.
If the problem of storage of hydrogen i overcome, 8 11 «till a “green fuel?” Despite being
the most abundant clement in the Universe, hydrogen does not exist on its own 50 needs to
be extracted from the water using clectrolysis of gd from carbon fossil fuels. Both of
these processes require 8 significant amount of energy which 15 currently more than that
gained from the hydrogen itself. In addition, this extraction typically requires the use of
nducted in this field to solve these problems. Despile

fossil fuels. More research is being c0
the problem of no-good means 1o extract Hydrogen, it is a uniquely abundant and renewable
future zero-carbon needs.

source of energy, perfect for our

Answer the following questions:
been transferred from anode to cathode in order o consume

_af How many coulombs have
one mole of sulphuric acid during the discharging of lead
torage cell?
b) How much work can be extracted by usi el !
;’,g:n]mgc‘? (A F= R e O y using lead storage cell if each cell delivers about 2
vou agree with the statement — “Hydrogen is a green fuel.” Give your comments for



and against thy
o S statemen and sty youg v

ICWwy

©) lmagine yoy g

l-lllh\wmg Project
1) safe

e amember of an agency

ects will you fund and why?
recyching of lead batteries
W) extraction of hydrogen

funding scien e rescarch. Whick of the

® . u.. L) . - .
Oult’s law states that for o solution of volatile liquids, the

com .

I‘-‘allf:::[": ?4:1:2:;] tr:r:‘:.:’llh:n I.s dircctly proportional o its mole Iraction present in solution

e ot E.ﬂ] h.:::hc“um states that _thc total pressure (pu.w) over the solut:

There are two types of ]E s o the partial pressures of the components of |

hquids 1s 4 mlultim; in :rl:ru-l'rliu:L eal and non-ideal solutions. An il folution of two

may sclotions which a 1ch cach l:ﬂmpul:lctll follows Raoult's law. However, there are

wdeal hehay |ua;r which m “-mli.‘:{:m1F Raoul's law_. In other words, they show deviation from

t0 & particular may be positive or ncguuve._Huwuwcr. in either case corresponding
Fomposition they form a constant boiling mixture is called azeotropes.

partial vapour pressure of each

uﬁ’f_ﬁﬂlutlun of alcohol - water will show posiiy i all '
b What do you infer abo VW positive or negative deviation? Explain.

ut volatility of second component from the graph given below:

x,=1 Mole fraction % =0
¢) Calculate the mass of a non-volatile solute (molecular mass 40 g mol”!) that should be
dissolved in 114 g of octane to reduce its pressure to 80%.
OR
¢) The partial pressure of cthane over a solution containing 6.56< 107 g of ethane is | bar. If
the solution contains 5.00 * 10" g of ethane, then what shall be the partial pressure of the

gas”
SECTIONE
The following questions are long answer type and carry 5 marks esch. All questions have an internal
choice.

,H'.’ - Attempt any five of the following: N
_atTn order to protect iron from corrosion, which one will you prefer as a sacrificial
clectrode, Ni or Zn? Why? (Given standard electrode potentials of Ni, Fe and Zn are -0.25
V' -0.44 V and -0.76 V respectively.) .
) The second ionization enthalpies of chromium and manganese arc 1592 and 1509 kJ/mol
respectively. Explain the lower value of Mn.

A
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;: 31:“: Itiit !onic equation for _r-:m:tion of KI with acidified KMnO4-,
' s actinod contraction” What causes actinoid contraction”
F}} :"Ihflll I'x Ihc UTI[JH‘IIUH state nl':._-l:rmmum m chromate 1on and lilt'f]“”"“'“ "I*""
) 15 Cr reducing and Mn™ oxidising when both have d* configuraton?’
a) Write structures of the compounds whose [UPAC names arc as follows: s
1) 1-Phenylpropan-2-ol
i1) 2-Ethoxy-3-methylpentane
b) Give equations of the following reactions:
1) Phenol is treated with CH,Cl/ Anhyd. AICT,

11) Propene is treated with HzO / Dil. HsSO..
1i) Aniline is treated with NaNO; and HC] (0°C-5"C) followed by warm water.

OR
Name the reagents used in the following reactions:

a) Oxidation of a primary alcohol to aldehyde.

b) Bromination of phenol to 2,4,6-tribromophenol.
¢) Benzy| alcohol to benzoic acid.

d) Dehydration of propan-2-ol to propene

¢) Butan-2-one to butan-2-ol.

a) Calculate the emf of the following cell at 298 K:

- Mg(s) | Mgl‘.:ﬂ.uqmﬂ || Cu**(0.0001 M) | Cu(s)
(Given E%q (Mg* /Mg) = - 2.36 V, E°. (Cu™*/Cu) = 0.34 V)

b) What type of battery is the lead storage battery? Write the anode and the cathode
reactions and the overall reaction occurring in a lead storage battery when current is drawn

from it?

OR

a) The molar conductivity of 0.025 mol L' methanoic acid is 46.1 S cm” mol"'. Calculate its
degree of dissociation and dissociation constant. Given A (H") = 349.6 S cm? mol”! and

A (HCOO") = 54.6 S cm® mol”’ _ _
b) How much charge is required for the following reductions?

i) 1 mol of Al'" to Al
i) 1 mol of Cu?' to Cu
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