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GENERAL INSTRUCTIONS:

Read the following instructions carefully, and strictly follow them :

(1) This question paper contains 33-questions. All questions are compulsory.

(ii)  This question paper is divided into five sections — A, B, C, D and E.

(111) In Section A — Question No 1 to 16 are Multiple Chmce (MCQ) type questions, carrying 1 mark

each.

(iv)  In Section B — Question No.17 to 21 are Very Short Answer (VSA) type questions, carrying 2
marks each.

(v)  In Section C — Questlon No.22 to 28 are Short Answer (SA) type questions, carrying 3 marks
each.

(vi)  InSection D — Question No.29 to 30 are Case study based questions, carrying 4 marks each.

(vii) In Section E — Question No.31 to 33 are Long Answer (LA) type questions, carrying 5 marks
each. :

(viii) There is no overall choice. However, an internal choice has been provided in one question in

both Section-B and Section-C, two questions in Section-D and -all questions in Section-E
respectively. '

(ix)  Use of Calculators and log tables are not perrmtted
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SECTION-A

Question no. 1 to 16 are Multiple Choice Questions (MCQ), carrying one mark

each. There is no internal choice in this section.:
The number of atoms in 1.4g nitrogen gas is (Atomic mass: N = 14u)
(a) 6.022 x 10% (b) 3.011 x 1022

(c) 1.20x10% (d) 6.022 x 10%

12 g of Mg will react completely with Hydrochloric acid to give

Mg = 24u)
(@ 1molofH, : (b) Y mol of H,
(c) 1molofO, _ (d) 1 molof C¢,

Which of the following subshells haye lowest energy?
(@) 3d ' (®)  4p

() 4s ' (d 4f

Which of the following atoms have highest ﬁrsf ionization enthalpy?
(a) Nifrogen ] ~ (b) Phésphprous

(c) Oxgyen , | (d) Sulphur

Which of the following species have bond angle of 120°7

(a) CtF, “(b) CH,

c) BF; Gni i @) NH

: (Atomic mass :
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10.

11.

The reaction quotient (Q.) for the reaction Ny, +3H,,, = 2NH,,,
¢ = [NEL, ) . The reaction will proceed frorﬁ righf to left if :
[N,][H,7T’
@ Q=K. ) QK.
() Q<K (d Q=0

where K. is the equilibrium constant.
The oxidation state/states exhibited by hydrogen in its various compounds is/are :
(@ -1only ' (b) Oonly

(c) +1only | (d +1,-1 and0

‘Which of the following is a Lewis base?

(@ H,0 (b) H

(c) BF; | d) ALCs,

Identify the ‘Disproportionation reaction’ in the following -

(a CH,+20,—CO0,+2H,0 : (®) . Zn+CuSO, - ZnSO, +Cu
(¢c) 2H,0—-»2H,+0, (d) | 2H,0 - 2H,0+0,

Which of the following carbocation is most stable?

® ®
@ (cH,),CCH, - ®  (cn,),c
® ®
©  cH,cH,CH, @ cH,CHCH,CH,

The number of sigma (o) and pi (1)bonds in pent-2-en-4-yne is :

(a)  10c bonds and 3r bonds (b) 8o bonds and 57 bonds

() 1llobondsand2n bonds - '_ (d) 130' bonds and no = bond

5 XI-CHEMISTRY-E
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12,

13.

14.

15.

16.

Reaction of HBr with propene in the presence of benzoyl peroxide gives :

(a) 3-Bromopropane (b)  2-Bromopropane

(c) 1-Bromopropane (d)  3- Bromopropene

For the questions 13 to 16, two statement are given - one labelled 'as Assertion (A)
and the other 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, but 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.
Ass'ertion (A) : Photoelectric effect is most readily shown by cesium metal.
Reason (R) : Photons have easiest access to the surface of cesiﬁm metal.
Assertion (A) : Shape of carbocation is planar.
Reason (R) : Carbocation is a sp’ hybridised species with a vacant p-orbital.
Assertion (A) : Acetylene on treating with sodamide to eyolve H, gas.
Reason (R) : sp hybridised carbon at;)ms of acetylene are éonsiderably electronegative.
Assertion (A) : C, ig diarﬁagnetic.

Reason (R) : The highest occupied molecular orbital is of & (sigma) type in C,.
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17.

18.

19.

20.

21.
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17

18.

19.

20.

21.

SECTION-B

The following questions (17 to 21) are very short answer type questions carrying 2

marks each. One question have internal choice.
(a) How many significant figures are present in 0.0052?
(b) What do you mean by 0.5 M NaOH?

(a) What do you understand by isoelectronic species?

(b) Write a cation and a anion which is isoelectronic with Ar.
Balance the following equation in acidic medium :
MnO; +1" — Mn?** +1,
Give a brief note on the fol!owing themodynamic terms :
(a) Standard enthalpy of combustion

(b) Standard er{thalpy of formation

OR

Enthalpy of formation of CO,,, CO,,, N,0,, and N,0O,, are —110, —393, 81 and 9.7

kJ mol™ respectively. Find the value of AH for the reaction :
N,O,, +3CO, = N,0O, +3CO,,

(a) Write the IUPAC name of :
NO,

CHO

(b) - Draw the strucutre of Cyclohex-2-en-l-ol

‘
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22.

23.

24.

25.
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9

25,

-~ == -

. gacise
ection contains 7 short answer fyP€ questions carrying

This $

pestion have internal choice.
q density

a sample which has

id in moles per litre in
ar mass of HNO; =

he concentration of nitric ac
d in it being 69%. (Mol

Ca]Clllmc t

and the mass percent of nitric acl

1.40 £ mL™
63 & mol ™)

State Pauli Exclusion principle.

(a)
he electron occupies N = 5

®) How much energy is required to ionise a H atom if t

orbit ? (Given: Ry =2.18 X 107'%))

OR

Which the following orbitals are not possible?

(a)
1p, 2s, 2p and 3f

How many subshells are associated with n = 59

(b)

Write the electronic configuration of Fe?* ion (z = 26).

(c)
Give reason for the following :
is large

() Although 02“ and F~ have same number of electrons but ionic size of 07

than F.

(b) " Boron has smaller first ionization enthalpy than beryllium.
(c)  Fluorine has more negative electron gain enfhalpy than oxygen.

F : .
or the reaction, 2X(g)-t-Y(g) —2E,, AU°=-10.5kJ andAS°=—44.1 JK 'mol™".

Calculate AG® for the reaction and predict whether the reaction may occur

spontaneously. (R = 8.314 JK™ mol™)

11 ;
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26.

28.

(a)

(b)

(@)

(®)

(©

(2)

(b)

cereh Hfirer 0.12 g AgBr 3?"

TN F sifer w9 dferg g § 0.15 g
| (mga:mﬂ:Ag=103u,

3 Afe § W w1 whem @@ s
Br = 80u)

e
Wi W P’ 4 deiw @ e & f fae T O Ay

TEfEh A F frremn s 2
frfafad e @ witfe 29 et gameen fafe -

0

CH,CH,CHO and CH:,Icl—CHa'
Frefefaa st 3 Yaifed feu o sfiEds @ AEEEE a1 TR T
o Ffiha ifeT -

CH,COCH, +CN — (CH,),C(CN)(OH)

Frefafea sfafwm o fiffa gfea T Sl § g erh STUET HIEEA

AYET HEFRINTT I TG -

PugEy .

ﬁwﬁf@ﬂﬁﬁﬁq—@ﬁrﬁﬁwwﬁwmwﬁhm%aﬂtw? |

i) (CH,),C=CH-C,H;

(i) CH,CH=CH-CH,

q?ﬁ',ﬁﬁﬁ‘ﬁﬁmmaﬁaﬁumw&mmﬁﬁﬁﬁ
raTaHa Bril?
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27.

28.

(a)

(b)

(a)

(b)

(@

(b)

In Carius method of cstimation of halogen, 0.15g of an organic compound gave
0.12g of of AgBr. Find out the percentage of bromine in the compound. (Atomic

mass: Ag = 108 u, Br = §() u)

Why is nitric acid added to sodium extract before adding silver nitrate for testing

halogens?

Write the name of isomerism among the following compounds :

0
|
CH,CH,CHO and CH,C-CH,

Identify the reagent shown underlined as electrophile or nucleophile:
CH3COCH3 +CN - (CH3 ), C(CN)(OH)

Identify the reactive intermediate produced as free rad1ca1 or carbocation or

carbanion in the following reaction :

pum—E

Which of the following compound will show cis-trans isomerism and why?
(i) (CH,),C=CH-C,H,
(i) CH,CH=CH-CH,

Name the compound that will be required to obtain butane using Kolbe’s

electrolytic process.

13 : » 'XI-CHEMISTRY-E
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SECTION-D

The following questions are case based questions Read the case carefully and

answer the questions that follgw:

Dual Behaviour of Matter

The French physicist, de Broglie in 1924 proposed that matter, like radiation, should also
exhibit dual behaviour i.e. both particle and wave like properties. This means that just as

the photon has momentum as well as wavelength, electrons should also have momentum

as well as wavelength, de Broglie, from this analogy gave the relation between

wavelength and momentum of materia] particle.

de Broglie’s prediction was confirmed experimentally when it was found that an electron

beam undergoes diffraction, a phenomenon characteristic of waves. This fact has been

put to use in making an electron microscope.

Answer the following questions :

(a)  Why are de-Broglie wavelength associated with moving football not visible?
OR

An electron is moving in Bohr’s fourth orbit. What is the circumference of fourth

orbit if its de-Broglie wavelength is A.?

(b)  Out of electron and proton which one will have a higher velocity to produce matter

waves of the same wavelength? Explain it.
(c) Calculate the mass of a photon with wdvelength 3.6 A°.

(Given : h = 6.626 x 107 Js)
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AT Wt
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30.

Bond Enthalpy

Chemical reactions involve the breaking and making of chemical bonds. Energy in

required to break and energy

is relcased when bond is formed. It is possible to relate

heat of reaction to changes in cnergy associated with breaking and making of chemical

bonds.

We can predict enthalpy of a reaction in gas phase if we know different bond enthalpies.

Using Hess’s law, bond enthalpics are calculated. Bond enthalpy values of some single

and multiple bonds are given below -

Bond Bond enthalpy Bond Bond enthalpy
(kJ mol™) (kJ mol™")
H-H 436 C-H 414
Cc-C 347 C=C 611
Br-Br 192 N=N 946
H-Br 368 O= 498

Answer the following questions :

(@ Define Bond dissociation enthalpy.

OR

Arrange the following bonds in increasing order of bond strength :

C-C, N=N, C=C

17
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31

(b)

(c)

The enthalpy of atomisation for the reaction CH,,) = Cy +4H,, s

1665 kJmol™. What is the bond energy of C~H bond?
What will be the enthalpy charge for the following reaction?

H,, + By, — 2HBr,,

SECTION-E

This section contains 3 long answer quéstions. Each question carries 5 marks and

each question has internal choice. /

(a)

(b)

(@

(b)

(c)

()

CO; and SO, both are triatomic molecules but there is big difference in their dipole

moment. Why? Explain the reason on the basis of their shapes.

Use molecular orbital theory to explain magnetic behaviour and bond order of (0

and O] molecules.

OR

According to VSEPR theory, draw the shape of C/F, molecule.

Use molecular orbital theory to explain why Be, does not exist?

On the basis of hybrid'isa-tion, explain and draw the shape of SFs molecule.

Bond angle of H,O is 104.5°. Give reason.

19
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32.

33.

(@)

(b)

(a)
(b)

()

(b)

. (c)

n-mifere Fram Y wRemfe wife fret e
2H,,, +CO, = CH,0H,

W M INE B, S -

() H, = fuamm s 372

(i) CO I T S 82
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(i) WAl S
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32

33.

(@)  Define Le-Chatelier principle. What is the effect of (i) addition of Ha, (ii) removal

(b)

(a)

(b)

(b)

(©

of CO on the cquilibrium of :

2Hy +CO,, = CH,0H,, ?

Equal volume of 0.002 M solutions of sodium iodate (NalO;) and cupric chlorate
[Cu(CrO,),] arc mixed together. Will it lead to the precipitation of cupric

iodate[Cu(IO3)2]?
(Given K, [Cu(10,),]=7.4x 107%)
OR
Determine the pH of 102 M NaOH soluti‘on. (Givenlog 10=1)
Explain the following with one example :
(i) Common ion effect

(ii)  Buffer solution

Explain the following with chemical equation :

(i)  Friedal - Craft alkylation

(ii) Wurtz reaction |

What type of isomerism is shown by CH3OCH2CH2CH3 and CHJCHzO‘CHZCH3 ?
Convert the following :

(i) Propyneto propanone

(ii) Phenol to Benzene

; 2-1 g © +++ XI-CHEMISTRY-E
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OR

ldentify A B, C.D and E m the following reactions :

D
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