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General Instructions— -

(i) There are 33 questions in this question paper with internal choice.

(ii) Section A consists of 16 multiple-choice questions carrying 1 mark each.

(iii) Section B consists of 5 very short answer questions carrying 2 marks each.

(iv) Section C consists of 7 short answer questions carrying 3 marks each.

(V) Section D consists of 2 case-based questions carrying 4 marks each.

(vi) Section E consists of 3 long answer questions carrying 5 marks each.

(vii) All questions are compulsory. | _
\ (viii) There is no overall choice. However, internal choices have been provided in
|

questions.
SECTION-A
\ * The following questions are multiple-choice questions with one correct answer.
Each question carries 1 mark. There is a0 internal éhnice in this section.
1. Whatwill bethe molérity of puré water? | ]
ATy TR £ Nl it 1)
(e) 556 M TR
2. Major development(s) which are responsible for the formulation of Bohr's model
of atom were : ey | ]

(a) dual character of the electromagnetic radiation.

(b) experimental result regarding atomic spectra which can be explained by

assuming quantised electronic energy level in atoms.
(c) Both (a)and (b) (d) None ofthe above

|y b 8 )
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Which of the following is not an example of redox reaction: o 1

(a) CuO+H,—>Cu+H,0
(b) Fe,0,+3CO —> 2Fe +3CO0,
(C) 2Bt 2KF |
(d) BaCl +H,SO, —> BaSO, +2HCI
The correct decreasing erder of the boiling pomts of given compomlds 1S5l

(a) HF>H,0>NH, ~4:(b) HO:-'I—IF?"NI-I3

(c) NH:>HF>HO _ (d) NH,>H,0>HF

[£500 mL ofa SM solutlen is dlluted to 1500 mL what will be the melarlty ef the
solution obtained ? s ke = ok l
(67 1500+ ot - (b) 1.66 M

(@ 0 (d) 1.59M

Which of the following arrangements represent increasing ox1dat10n number of
the central atem‘? iy _‘ B ey 1

lg ¥ B iz g 5
(@ Cro;, c103, CrO;", MnO;  (b) ClO;, CrOj", MnO;, CrO;

(¢) CrO3,ClO;, Mn0;, CrOF  (d) CrO¥, MnOj, Cr0;3, CIO;

In which of the following molecule/ion all the bonds are not equal ? 1
() XEB, - - | (b) BE,
(¢) G- | (d) SiF,

. Iftravelling at same speeds, which of the following matter waves have the shortest
wavelength? .

| |
(a) Electron ' | (b) Alpha particle (He?*)
(c) Neutron _ (d) Proton
Electronic configurations of four elements A, B, C and D are given below: 1
(A) 1s* 25%2pS (B) 1s? 2s*2p*
(C) 1s? 2s? 2pf 35! - (DS IRSIRe DS

Which of the following is the correct order of increasing tendency to gain electron?
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(a) A<XC<B<D (b) A<B<C<D

(c) D<B<C<A (d) D<A<B<C

In NO; ion, the number of bond pairs and lone pairs of electrons on nitrogen
atom are— I

(a) 2,2 i D)

(c) 1,3 £ A 40

Which of the followiﬁg statements concerning the quantum numibers are correct?

(a) The angular momentum quantum number determines the energy of the shell
b. ' g

(b) The principal quantum number determines the orientation and energy of the
orbital. & ‘

(c) Magnetic quantum nuinbcr determines the size of the orbital. -

{d) Spin quantum number of an electron determines the orientation of the spih
of electron relative to the chosen axis.- x

Which of the folloWing electrodes will act as anodes, when éonnected to Standard

Hydrogen Electrode? e | M St 1
(a) AVAP* - o °=_1.66V |

(b) Fe/Fe* - s e B R

(c) Cu/Cw? . B=4034V

(d) F,(g)/2F- L B =N

In the folldwin‘g questions a statement of Assertion (A) followed by a statement
of Reason (R) is given. Choose the correct option out of the choices given below.
(a) Both A andR are true, and R is the correct explanation of A.

(b) Both A and R are true, but R is not the correct explanation of A.
(c) A is false but R is true.
(d) Both A andR are false.

(¢) AistruebutR is false-

Hy



131

14.

1D,

16.

7.

18.

‘momentum of an electron simultaneously.
 Reason (R) : The path of an electron in an atom 1S clealfly defined.

[245]
Assertion (A) : Among halogens, fluorine is the best oxidant.

Reason (R) : Fluorine is the least electronegative element.

Assertion (A) : It is impossible to determine the exact position and exact
' 1

Assertion (A) : Redox couple is the combination of oxidised and reduced form

of a substance involved in an oxidation or reduction half cell |

Reason (R) Intherepresentation E, and E .. e Fe3+/ F e:2+ and Cu**/Cu

Fe I+ /Fe 2+
are redox couples. ,
Assertion (A) : Black body is an ideal body that emits and absc-rbs radiations of

all frequencies. @~ = . - - ]
Reason (R) The ﬁ'equcncy of the radiation emitted by the body goes from lower
frequency to higher frequency with an increase in temperature.

s ' SECTION-B
This section contains 5 questions with internal choice i oné-qucstion. The
following questions are verf short answer type and'carry 2 marks each.
Chlorine is prepared in the laboratory by treating manganese dioxide (MnO,)
with aqueous hydrochloric acid according to the reaction
4HCI (aq) + MnO,(s) — 2H,0 (/) + MnCl (aq) + CL (g)
How many grams of HCl react with 5.0 g of manganese dioxide? (Atomic mass of
Mn = 55u, Cl = 35.5u)
How much energy is required to ionise a H atom if the electron occupies n = 5
orbit? Compare your answer with the ionization enthalpy of H atom (energy
required to remove the electron from n =1 orbit). 2

OR

If the position of the electron is measured within an accuracy of + 0.002 nm,
calculate the uncertainty in the momentum of the electron. Suppose the momentum
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h :
of the electron is (411 <0.0 5) e

(Mass of electron = 9.1x107! Kg, h = 6.626x107* Js)

nm. Is there any problem in defining this value?

19. (i) Explain why the electron gain enthalpy of fluorine is less negative than that

of chlorine. 11

(i1) Theradius of Na* cation is less than that of Na atom. Give reason.

20. (i) Explain the formation of H, molecule on the basis of valence bond theory.

g

2

(ii) Write the significance of a plus and a minus sign shown in représenting the
orbitals. S | 1+1
Assign oxidation number to the underlined elements in each of the following

Species : | - : 1+1
_ -(i)_.Hzl—P-zO? T (11) K;,_
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.

A compound contains 4. 07% hydrogen, 24.27% carbon and 71.65% chlormé Its
molecular mass is 98.96 u. What are its empirical and molecular fonnulas‘? (Molar
mass of C=12 g/mol, H=1 g/mol and Cl1 = 35.5 g/mol) | 3

. When electromagnetic radiation of wavelength 300 nm falls on the surface of
- sodium, electrons are emitted with a kinetic energy of 1.68x 10° J mol™'. What

‘18 the mlmmum energy needed to remove an electron from sodium? What is

the maximum wavelength that will cause a photoelectron to be emitted?

(h= 6.626x 10~ Js) - | 5
(1) Explain why N has higher AH than O. eyl
(1) Consider the following species : N I Na+ Mg2+ and AI**

Arrange them in the order of i Increasing ionic radii. Also give reason to
Support your answer.

(-4 @-vdl™ ne"”



[ 6 ]

(iii) What is the significance of the terms - isolated gaseous atom and ground
state while defining the ionization enthalpy and electron gain enthalpy?

' OR

AH,) ionization enthalpies (in kJ mol™) and the
) of a few elements are given below :

The first (AH,) and the second (
(A, I—I) electron gain enthalpy (in kJ mol™

Elements AH, AH, AH
I 520 7300 —60
I TASE 0 ey 48
1 1681 3374 328
AR | R 295
Y 2889 “525il +48
VI 788 1Bl . 40

Which of the above elements 1s likely to be :
- (1) the least reactive element.
(ii) the most reactive metal.
(iii) the most reactive non-mctal'
(iv) the least reactive non-metal.
(v) the metal which can form a stable bmary halide of the fonﬁul a MX,
(X-halogen) . .
(vi) the metal which can forma predonnnantly stable covalent halide of the formula
MX (X=halogen)
25 50.0 kg of N, (g) and 10.0 kg of H, (g) are mixed to produce NH, (g). Calculate

the amount of NH, (g) formed. Identify the limiting reagent in the production of

NH, in this situation. Also calculate the amount of excess reagent left after the
reaction.

26. (1) Although both CO, and H,O are triatomic molecules, the shape of H,0

molecule is bent while that of CO, 1s linear. Explain this on the basis of

dipole moment. s
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(ii) Apart from tetrahedral geometry, another possible geometry for_CH , 18 square
planar with the four H atoms at the corners of the square and the C atom at its
centre. Explain why CH, is not square planar ?
27. (a) Arrange the bonds in order of increasing ionic character in the molecules :
LiF, K20 N,, SO, and CIF,. 1+2
(b) Describe the hybridisation in case of PCL.. Why are the ax1al bonds longer as

compared to equatorial bﬂnds‘? _
28. (i) Balance the following equation in basic medium by mn-electron method or
oxidation number method O 2 | s 21

(s) +OH (aq) > PH (g) + HF'O2~ (aq)
(i1) How can CuSO solutlon not be: stored in an iron vessel ?

E° =0.34V and E’ =-0.44V

“Fe’*/Fe |
SECTION-D
"The followmg questwns are case -based questwns Each questmn has an

internal choice and carries 4 (1+1+2) marks each. Read the passage carefully '
and answer the questions that follow.

Cu?* /Cu

9. In modern perlodlc table, elements are arranged 1n Increasing atomic numbers
which is related to the electronic configuration. Depending upon the type of orbital
receiving the last electron, the elements in the penodlc table have been divided
into four blocks (s p, d and f). - (1+1+2)
The modern periodic table consist of 7 periods and 18 groups. Each period begins
with the filling :af new energy shell. In accordance with the Aufbau principle, the
Séven periods have 2,8,8, 18, 18,32 and 32 elements. According to their position
In periodic table their properties (atomic radii, ionisation enthalpy, electron gain

*nthalpy) are studied.
Answer the following questions: |
(@) The ﬂement with atomic number 57 belongs to which group. Explain.

3 s
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b)) Why do eleﬁlents of same group have similar physical and chemical pm]:?erties. ‘
(¢) Give 2 differences between electron gain enthalpy and electron affinity.
OR
. Explain two factors that affect ionisation enthalpy. o
_ Chemical bonding. involves interactions that account for the association of &tlf}I.nS:
into molecules, 1ons, crystalé, and other stable species that make up the familiar

substances of the everyday world. When atoms approach one another, their nuclei .
and electrons interact and tend to distribute themselves in space in suca a way
that the total energy is lower than it would be in any alternative arrangement. If
the total energy of a group of atoms is lower than the sum of the en_e_lf'gies of the

- component atoms, then bond together and the energy lowering is the bonding 5
energy. The ideas that helped to establish the nature of chemical bonding came
during early 20th century, -after'the'dectron had been discovered and quantum |
 mechanics had provided a language for the desci*iptioﬁ of the behaviour of electrons

in atoms. However, even thbugh chemists need quantum mechanics to attain a
detailed quantitative understanding of bond formation, inuﬁh of their pragmatic
understanding of bonds Ls expressed in simple intuitive models. These models
treat bonds as primarily of two kinds-namely, ionic and éovalent. The type of
bond that is most likely to occur between two atoms
of the location of the elements in the periodic table,
of the substances so formed ca:ﬁ be related to the
Answer the following questions '

can be predicted on the basis
and to some extent the properties
type of bonding. (1+1+2)

(a) Isthere any change in the hybridisation of B and N atoms as a result of the
following reaction? If yes, specify the change.
BF,+NH,—F, B.NH,

(b) Show hybridisation of C.H,.

(¢) Compare the relative stability of the follow;

ng species :
O, and O . Also write their configuration
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&) Caleulate the formal charge on each atom of O,.
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OR

Discuss the shape of the following molecules using the VSEPR model :

ASF, and CIF,
SECTION-E

The following questiohs are long answer type and carry 5 marks each. All Ique.stions

have an internal choice—
(a) Why is molality preferred over molarlty to determine conccntranon‘?
(b) How are 0.50 mol Na,CO, and 0.50 M Na,CO, different?

(c) The dencity of 3M solutlon of \IaCI is 1.25g/mL. Calculate the molality of
[1+1+3]

"_".

the solution. |
(a) Give the values of all four quantum numbers for 3d electrons in Mn atom.

(Atomic no. of Mn = 25) | [1"'1+3]
(b) How many electrons in an atom inay have the following quantum numbers?

n=d; M= —

(¢) The mass of an electron is 9 1>< 10‘3‘ ke. If its kmetlc energy is 3. 0x 10‘2‘5 1f:

calculate its wavelength
| OR
(a) Theion of an element [M*'] has conﬂgumtlon [Ar]3d. Wnte the conﬁguratlon
of its atom. | A

(b) Why do we fill electrons in 4s before 3d?

(c) -State Pauli's exclusion principle.
(d) Calculate the energy of each of the photons which (1+1+1+2)

() correspond to light of frequency 3x10" Hz

(ii) have wavelength of0.50 A.
(1+1+3)

(( )) HOisin liquid state whereas H,S in gas state. Explain.
C
Write Lewis structure of the following compounds.
"NO O,NO_ y S0, '
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OR
(a) Draw the resonating structures for CO, and CO i

)

(b) Give reasons for the following :
Covalent bonds are directional bonds while ionic bonds are non-directional.
(¢) How do you express the bond strength in terms of bond order?

(d) Although geométries of NH, and H,O molecules are distorted tetrahedral,
bond angle in water is less than that of MOnia. Discuss. [2+1+1+1]

diweat, o) cuarees 0%
z@\g ] q M@ .,_ Q\\ﬂ) .
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