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General Instructions:
(F;)e_arcri\ the following instructions carefully.
o SEE!:; gﬁ i3 que:stions in this question paper wit.h internal choice.
g conS}sts of 16 multiple-choice questions carrying 1 mark each.
consists of 5 short answer questions carrying 2 marks each.

(d) SECTION C consists of 7 short answer questions carrying 3 marks i
() SECTION D consists of 2 case-based questions carrying 4 marks each.

(f) SECTION E consists of 3 long answer questions carrying 5 marks each.

(8) All questions are compulsory.

(h) Use of log tables and calculators is not allowed.
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SECTIONA

Directions (Q. No. 1-16) : The following questions are multiple-choice que_stic?ns vt/ith
one correct answer. Each question carries 1 mark. There is no internal choice in this
Section.

1 93 gofethylene glycol is added to 1 kg of water to change the freezing point of the solution. If
the freezing point of water is 273 Kat 1 bar. and the Kf of water is 2 K kg/mol, which of the
following graphs represents the depression in the freezing point of the water-ethylene glycol
solution? (molar mass of ethylene glycol is
62 g/mol)

VP (i bar) —o

VP (intar) —»
VP (Inbar) —»

a.A l/),B cC

2 How much electricity in Faraday is required for the complete reduction of MnO,~ ions
present in 500 ml of 0.5 M solution to Mn??
a.5F h25F _c.225F d.1.25F

16
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3 Themajor organic com

nd formed when 2-Bromobutane is heated with alcoholic KOH is
pou

b. 2-Bromopropané ¢, But-2-ene d.But-1-ene

a. Butan-2-0l

ar formula C4H300 on treatment with Lucas reagent at room
temperature gives compound ‘B: Wh‘ef\ compound'.B‘ is heated with alcoholic KOH,
it gives isobutene. Compounds ‘N and ‘B’ are respectively

a 9-methyl-2propanol and 2-chloro-2-mehtyl-propane

b‘. 2-methy|—1-propano| and 1-chloro-2methyl-propane

C. 2-methyl-1—pr0pano| and 2-chloro-2methyl-propane

d. Butan-2-ol and 2-chlorobutane

4 compound ‘A of molecul

5 Whichofthe following statements is/are correct? 1
(i) A catalyst lowers the activation energy of a reaction.
(ii) A catalyst allows the same rate of reaction to be achieved at a lower temperature.
(iii) A catalyst mixes with the reactants and increases the overall concentration of
reactants in the rate equation.
a.ionly b.iand iionly c. i and iii only d. All- i, i, and iii
6  Ortho-nitrophenol is less soluble in water than p- and m-nitrophenols because 1
a. o-nitrophenol shows intramolecular H-bonding
b. -o-nitrophenol shows intermolecular H-bonding
c. The melting point of o-nitrophenol is lower than that of m- and p-nitrophenols
d. o-Nitrophenols are more volatile in steam than those of m- and p-isomers.
F { What type of linkage holds together the monomers of DNA and RNA? 1
a. Ether Bond b. Van der waal’s Bond ¢, Phosphodiester linkage d.H-Bond
8 Narme the vitamin responsible for the coagulation of blood. 1
a. VitaminB12 b.Vitamin C cyitaminK d. Vitamin E
9  Match the terms of Column | and Column II. 1
Column|| Column I
(i) Lead storage battery (a) Maximum efficiency
(ii) Mercury cell (b) Prevented by galvanization
(iii) Fuel cell (c) Gives steady potential
(iv) Rusting (d) Pb is anode, PbO, is cathode
'l a.(i)—+(a):(ii)—»(C);(iii)—>(b):(iV)—>(d) b. (i) — (b);(il) —(c); i) —(d);(iv)—(a)
Q.,(i)'—v(d);(ii)—»(c):(iii)—>(a);(iV)—>(b) d.(i)—(c);(ii)— (d); i) (b);(iv)—(a)

10 The slope of the following graphis

o 'ou (RLIR) —

T Tine —

32.303 /k b. k/2.303 c.k d 1/k




he pr Odll(l of the f0"°W.
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a.

OH b.
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’ + CZHsBr
| + C,H,OH
—OC,Hg
OC,H,
Br

Br

12 The electrochemical cell m
ade up of Zn and Cu half- i :
v of A0 il s 1,10V, u half-cells is called the Daniell cell. The

CuSOy4
solution
Copper vessel
(Carthodc)

When an external voltage greater than 1.10 V is applied to this cell, which of the
following changes will be observed in the cell?

4. Zn electrode will act as an anode.

b. Current will flow from Cu half cell to Zn half cell.

c. Electrochemical cell continues to work fast.

d The cell will actasan electrolytic cell.

Select the most appropriate answer from the options given below:
2. Both Aand R are true, and R is the correct explanation of A
b. Both Aand Rare true, but Ris not the correct explanation of A.

c. Ais true, but R is false.
d. Ais false, but Ris true.

thyl ethanoate isa pseudo—ﬁrst-order reaction.

13+ Assertion: Hydrolysis of me
|arge excess, and therefore its concentration remained

Reason: Water is presentin
constant throughout the reaction.

e disruption of a protein's native structure is called denaturation.

14 v Assertion: Th natt
f the egg during cooking is due to

Reason; The change in color and appearance 0
denaturation.
qual to the decrease inits Gibbs

15.. Assertion: The reversible work done by a Galvanic cellis e

energy.

Reason: Gibbs free energ = AH-TAU

y change is given by AG
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SN mechanism |eads to the lnvgr5|nn of configy
Y optica| activity 1 lost.

ation.

Assertion:

16 _ '
7 Reason: Asin this mechanism,

SECTIONB

s 0

W
in support of it))e"

hen
Joride is treated with KCN. i
|oride is treated with alc.KOH.(Write areaction

What happens
: Methyl ch
b. n-butyl ch

17

OR

oformis exposed to air and sunlight? Write a reaction in

What happens when Chlor

support of it.
b. Write the struc

a.
ture of DDT and its JUPAC name.

Aquatic species are more comfortablein cold waters than inwarm waters.

Give reasons.

b. What happen
(mass/volume)

a.

18
s when blood cells are placedina solution containing more than 0.9%

Sodium chloride?

19

L]
)

it had a resistance

of 85 ohms at

Whena certain con
25°C. When the sa
electrolyte, the resis

ductivity cell was filled with 0.1 M KCl,
ution of 0.052 M unknown

me cell was filled with an agqueous sol

tance was 96 ohms. Calculate the mo

lar conductivity of thee

lectrolyte at

this concentration.

a.
(i) Ethanol and Phenol

( Conductivity of 0.1 MKCl = 129%107%Q -tem™)

Give simple chemical tests to distinguish between the following pairs of

compounds:

(ii) Propanol and 2-me

thylpropan-2-o|

b. Illustrate the followingr

eactions givingac

hemical equation for each:

(i) Kolbe's reaction
(ii)Reimer—Tiemann reaction

e be converted into tert-butyl alcohol?

a. How can propan-2-on
erial used in the industrial preparation of phenol and write chemical

b.Name the starting mat
reaction.

21

SECTIONC

22  aWritethe structural formulaof A, B,C and Dinthe following sequence of reaction:

CcI

|
CH,— CH — CHs o

—
KOH

b. How is chlorobenzene prepared by (a) direct chlorination (b) diazotization method?
R

Write the Nernst equation for the cell in which the following reaction takes place

Mg(s) + 2Ag'(0.0001M) — Mgz*(0.130M) + 2Ag(s)
Calculate its Ec. if Eyioiis ® 236V and Exi’ = 0.81V (log 13=1.114)

N
w

{\n organic cqmpound ‘A having molecular formula CyH,Ogivesa characteristic colour with
aneutral fgrnc chloride solution. ‘A on treatment with CO, and NaOH at 400K under
r;restsTrigwes B, which on acidification gives a compound C. The compound C reacts with
cetyl chloride to give D, which is a popular painkiller. Deduce the
: ’ ! struct
and write the reactions involved. HERRE G o AN

e, ot

L A e v



. first-order reacti |
A tion takes 77.78 minutes for 50% completion. Calculate the time 2+1

equired f {
[,)i(f]ftélrentiglt.esggi completion of the reaction. (log 10= 1, log 7=0.8450)
etween order and molecularity of reaction.
OR

Thed iti
conce‘:lct‘:::POSltlon of N,Os in CCl, solution follows the first-order rate law. The
ions of N,O, measured at different time intervals are given below:
Timein [0 80 160 410
second(
t)
i
[N205] |55 50 48 4
mol/L
SRR e

these results show?

att=410s and t=1130s. What do
emical reaction.

ffect the rate ofach
fibrous proteins. 1
2

Calculate its rate constant
b. Mention the factors thata

een globular and

| 26 a. State two main differences betw :
| b. The two strandsin DNA are not identical but complementary. Explain
27 a. 0.6mLof acetic acid, CH,COOH, having a density of 1.06 g/mL, is dissolved i'n 1 litre 2+1
of water. The depressionin the freezing point observed for this strength of acnd.was
0.0205°C. Calculate the van't Hoff factor and the dissociation constant of an acid.
Kf= 1.86 Kkg /mol.
b. The mole fraction of heliumina saturated solution at 20°Cis 1.2 x 10°¢. Find
the pressure of helium above the solution. Given Henry’s constant at 20°Cis
144.97 kbar.
28 Observethe table in which azeotropic mixtures are given along with their boiling points of 3
pure Components and azeotropes, and answer the questions that follow.
, o Aol MOSRTeS L st
: | A ] [ Minimum Boilig Azeotropes | n.m-g "l}:l:gw__ """"""
» no C0n 98 3T% 3K | 3S13K i 35115 |
; 1o con 71.69% 3K | 370.09K | 150.72
CH,OOCH, Cs, 67% 12925K | 319.25K | 312,30 |
=15 | Masiamm Dorling AEOUOPSS TN "“'{"""‘""'"‘"""JEHX"W”“” |
1T o P ;75.5 ! QIR st o
1o o, | 68.0% K| |
wo | oo, | e B T R 3 ‘
a. What type of deviation is shown by minimum boiling azeotropes?
b. WhydoH,0 and HCI mixtures form maximum boiling azeotropes?
¢ Giveone example of an ideal solution. What type of liquids form ideal solutions?
SECTIOND
29 Ethers are compounds with the general formula R-O-R', Acommon method of preparing
ethers is the Williamson Synthesis, where an alkoxide ion reacts with a primary alky!
halide. Anisole (methoxybenzene) is an ether used in perfumes and organic synthesis. Due
to the electron-donating methoxy group, anisole undergoes electrophilic substitution at
ortho and para positions.
2 Explainwhy aryl halides cannot be used effectively in Williamson synthesis. 1
han that of dimethyl ether, though 1

f ethyl alcohol is much higher t

p. The boiling point 0
both have the same molecular weight. Why?
2

OR



owing reactions:
lkylationofanisole. | & S
hanoic acid medium [

. Write equations of the foll
i) Friedel-Crafts reactlon_- a
iy Bromination of anisole in et

i estions: N
30 Readthe passage given below and answer the followmg ?jufrom the molar conductivities of
Molar conductivity for weak electrolytes can be obtaine

{ iti mple, the molar
strong electrolytes at infinite dilution by algebraic add|t|onl.)tF;;:>éafropm i s
conductivity of aweak electrolyte like CH,COOH can bs? o] pafpii G Nac
conductivities at infinite dilution of strong electro!ytes like o'i /\°mNay*] fify £ 5
according to Kohlrauch's law A°mCH3COOH= A mCH,CO
A°mCl - A°mNa*+ A°mCl'] Y 1
(i) What is the expression of A°m for an electrolyte AmBn?

1
ii) Define limiting molar conductivity. i i
Eii:) Calculate /\°ng1 for AgCl if A°m (AgNO3) = 133.4, A°m(KCl)=149.9, A m(KNO;)=144.9 2

Scm®mol™?
OR
(iii) Calculate A°m for HAc if A°m (HCI) = 425.9, \°m(NaCl)=126.4, A°m(NaAc)=91.0
Scm?mol™?
SECTIOND

31 a. Inachemistry lab, Riya wants to find the difference between the theoretical molar mass  3+2
and the observed molar mass of an unknown compound MN.,. For this, she prepares a
solution by adding 0.2 moles of the unknown compound MN, in 4 liters of water. She finds
that the compound ionized to:
MN,— M + 2N~
If the molar mass of M is 48 and that of N is 64 and the observed osmotic pressure
is 6 atm, then what is the value of the observed molar mass of the unknown
compound?

b. The vapor pressure of compound A at 90°C is 526 mm Hg and that of compound
Bis 11250 mm of Hg.
(i) What will be the total concentration (in terms of mole fraction) of the boiling
mixture of A and B at 90° C if the two liquids are completely miscible with each
other?
(ii) Using i, calculate X, and Xg. (Round off to two decimal places)
(Take Py = 760 mm Hg)

OR

a. Two solutions A and B are prepared. Both solutions A and B contain an equal
amount of organic compounds P and Q, respectively as solutes in 500 g of
benzene (as a solvent). The boiling point of solution A is 0.4 °C higher than that of

pure benzene, and the boiling point of solution B is 0.8 °C higher than that of
pure benzene.

(i) Calculate the ratio of the molecular weight of P; Q

(ii) If the molecular weight of P is 200, what is the minimum value of the sum of
the molecular weights of P and Q?

b. Write two differences between an ideal solution and a non-ideal solution.




i l" n‘n.-«l..\‘nt 191" areaction of zero order in A s 0,0030 mol L ' s ', How long will it
+ ‘;. '\( |mn ial concentration of A to fall from 0.10 M t0 0.075 M?

(ith the “,‘ p of an example, explain what is meant by pseudo-first-order reaction.
\reaction s second order with respect to a reactant.

How is the rate 0_1 reaction affected if the concentration of the reactant is

(1) doubled (i1) reduced to half ?

OR
a. Afirst order gas phase reaction : A,B,(g) -+ 2A(g) + 2B(g) at the temperature 400°C has
the r.ate constant k = 2.0 x 10 sec . What percentage of A,B; is decomposed on
heating for 900 seconds? (Antilog 0.0781 = 15’.1 97 Aol
b. Define electrophoresis, &%\ 9 \oN\"‘“‘b“ o ey
c. Forareaction: 2NH,(g) —Pt N,(g) + 3H,(8)
Rate =k
(i) Write the order and molecularity of this reaction.
(i1) Write the unit of k.

33 Explain any five.
a Give a reason: During the electrophilic substitution reaction of haloarenes, ¢
the para-substituted derivative is the major product. \3-“
b. Why is the product formed during the SN1 reaction is a racemic mixture?

¢ Convert the following: Chlorobenzene to Phenol
d. Write the product formed when p-nitro chlorobenzene is heated with aqueous

NaOH at 443 K, followed by acidification.
e. You want to prepare CH; - CH, - CH,- Br from CH; - CH = CH,. What are the

reagents you require?
f Identify the product and the name of the reaction:

X
- ©/ A T

gWrite the IUPAC name of the following compound.

CH,CH=CHC(Br)(CH,),

.................. s‘;ncnlndlQ»t-n»;.#n‘-l#.l!"!t#‘#""ll""i""""‘l##*t*"Oltlttl*‘t“l*“‘tﬁ“‘“tli‘*“"

2+1
+2




