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General Instructions.
Read the following instructions carefully.

There arc 33 questions in this question paper with intemal choice.
SECTION A consists of 16 multiple choice questions carrying 1 mark each.
SECTION B consists of 5 short answer questions carrying 2 marks each.
SECTION C consists of 7 short answer questions carrying 3 marks each.
SECTION D consists of 2 case - based questions carrying 4 marks cach.
SECTION E consists of 3 long answer questions carrying 5 marks each.
Use of log tables and calculators is not allowed.
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(c) Multiple proportion

Section — A
The number of electrons in 1.6 g of CH4 is approximately
(a) 25 x 1024 (b) 1.5 x 1024 (c) 6 x 1023 (d)3.0x 10%
Number of atoms present in 120 a.m.u. of Ca is
(a) 3 Na (b) 6 Na © 3 )6
t illustrates the law of

ive 34 g of NH3, This statemen
(b) Definite proportion

(d) Reciprocal proportion
Which of the following molecule has highest percentage of oxyg
(a) H20 (b) CO2 (c) CaCO3 (d) C2HsOH
According to the Bohr Theory, which of the following transitions in the hydrogen atom
will give rise to the least energetic photon?

(@n=6ton=35 (b)n=5ton=3

(c)n=6ton=1 (dyn=5ton=4

The ion that is isoelectronic with CO is

(a) CN- (b) N2* (c) Oz (d) N2~

Correct order of ionic size is
(a) S2>P*>CI (b)Cr>p3>872
(c) CI->52>p-3 (d)pP3>8?2>Cr

An element with atomic number 34 belongs to
(b) p-block (c) d-block (d) f-block

28 gof N2 and 6 gof Hareact to g
(a) Conservation of mass

en by mass?

(a) s-block

Correct order of 1% jonization potential among elements Be, B, C, N, O is
(a) B<Be<C<O<N (b)B<Bc<C<N<0

(c) Be<B<C<N<O (d)Be<B<C<O<N

Which qf the follovying statements is correct with respect to polarization?
(a) Maximum polarization is done by a cation of high charge
(b) A large cation is likely to bring large degree of polarization
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cof pulnrimll(m

is likely to undergo a g
? Rh d
degre || size

sation is done by a catign Bl
The oxidation state of Mn in K2MnOu i %
(a) 42 () +3 (©)*6 () 47 1
. oo je nOt AN example of jon?
Whic he following 38 1 of redox renct . :
S e CwilaR () Feyeyy v 3C0 =+ 2Fe 4 3E o
©) 2K 4 F2 — IKF () By + 112804 —° BaSO4 + 2HCI

18 labelled as Assertion (A) and
the options given below:

(¢) A smaller anion
(d) Minimum polan

. 3 o 16 there are two gy
% Jestion no. 1. : . Statemen
For the @ he most approprinte answer from

R). Select t .
R;*‘[‘:(:!l‘h(}\)nnd R are tni€ and R is the correct cxplmmlkm P
Eg) B:’"‘ A and R are true but R 18 not the correct cxplunuti(m of A
(c) A istri€ but R is falsc
(d)Ais falsc but R is true

les depends upon the :

ike cathode rays, mass of positively charged partic

resent in the discharge tube.
rc composed of the positively

Assertion: Unl
pature of gaspP
Reason: Canal rays &
, gain enthalpy can be cxothermic
ain enthalpy provides a measure 0

charged gascous ions.

or endothermic. ]

Assertion: Electrot . |
f the ease with which an atom adds

Reason: Electron &
an electron 10 form anion. o

Assertion: Lon¢ pair-lone pair repulsive interactions are greater than lone pair-bond pair |

and bond pair-bond pair interactions.
Reason: The space occupied by lone pair electrons is more as compared to bond pair

electrons.
Assertion: The reaction, CaCO3(s) — Ca0(s)
reaction.

Reason: Above reaction is not a redox reaction.

. Section — B
(2) Mention the trend of metallic character in the periodic table. )
() Considering the atomic number and position in the periodic table, arrange the
following elements in the increasing order of metallic character: Si, Be, Mg, Na, P

+ CO2 (g) is an example of decomposition |
C

Draw the Strcuture of BrFs. Calculate its hybridizati

. ‘ : ybridization, geomet

;)Knte-Lewm str.ucture of the H2S04 and show formal charge o;y S’ :il;lnjhape.

(a)etzlify the oxidizing agent and reducing agent for each of the followi . .
gBr (s) + C¢Hs02 (aq) — 2Ag(s) + 2HBr (aq) + C6H4Oz(a%)owmg reactions:

(b) HCHO(] . -
aoq U+ HAGINH: )] (aq) + 3O (20) = 2A8 (5 + HCOO~ (aq) + ANH3(e0)*

o b2 B2

. OR
g)fl;;:;r\inr;ﬂals for th.e following compounds:
T gxgdchlonde (b) Nickel(IT) sulpp,
e (d) Chromium(1y) 2:3 d
ide
2
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4 justify its o, .

Draw the structur® of C302 2 : e Ation Number,

h molgection =€

dt (4 cma

Find the empirica! fonzlm?la:6 32 % Ni= 1; g%"?“,'ﬂ of an organic compound from
data given: C = 75.92 % "% % if the molecular mass of the
compound is 79g/mol. c=12H7 1, &N 1
[Given: Atomic mass 0 4],
g two unbal

the

: anced reacy;

Consider the followin Ctiong.
KCl0; —> KC1+ 02
Mg+ 02 — MgO ¢MgO prod
Caglcmate the mumber of MO, g teed when oxygen produced by 1 mole of

KCIO; is completely reacted W1
ie' tion.
a) State de — Broglie's equa; " u |
® W L of o N8 ina potential difference of 1000 V 1

The velocity associate .
? 437x 100 ms ! 170 o 'b;tinOf . 0.1kg s moving with this velocity,
calculate the wavelength associated with thig velocity.

OR

Emission transitions in the Paschen series end at orbit n = 3 and start from orbit n and can

be represented as v(nu) = 3.29 ¥ 101-5 (Hz) [ 1/38 - 1/n2]. Calculate the value of n if the
transition is observed at 1285 nm. Find the region of the spectrum.

The first (AiH1) and the second (AiH2) ionization enthalpies (in kJ mol-!) and the (AcgH)

electron gain enthalpy (in kJ mol!) of a few elements are given below:

Elements AiH) AiH> AegH

I 520 7300 — 60

II 419 3051 —48

111 1681 3374 —328

IV 1008 1846 — 295

L kv 5251 +48 |
Vi 738 1451 _ -40 ]

Which of the above elemen;, islikely to b
e:

a) the metal which cap, f, ‘
fb% the metal which cap fg"“ 2 stable binary halid
(X=halogen)? w2 predominantly stab
(c) the least reactive DOn-mey, <
B

e of the fOI'ITlUlf.l MXZ(X:ha]ogen),
le covalent halide of the formula

L S R A

v
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led to its modification.

i , . that
i dmwbacks in Mende?leev 8 perigdic table that
By e any e n of clectron gain cnth:fpr;,om the penodlc table.

() Discuss the variatio

i
diagrams showing the g mation of 2 double bond and a riple

D i icture
raw the orbital pICtT %) ¢2H4 and Cal1, motecules:

bond between carbon ate

: 04 -, in basic solution gxidizes :
e 1e(VIT jon MnO4 tion oxi o
molecgliirmi?:di(t:; (1) ;) and manganese (IV) oxide (MnO2)- Balance the !
oxidation number method € represent this redox reaction-

jodide ion 17, tO produc.:e 3
nic equation by

Section - D )
model of atom: b
Quantum mechanical model of atom is the picture of the structure of th? ta;;tor.n, which
e’;’l::gz: 1f;0m he application of the Schrddingcr cquation to atoms. Some o the imp

featocos of the quantum mechanical model of atom are as follows:

in atoms is quantized. )
e The energy of electrons 2 d om cannot be determined

s : : t
. ¢ position and exact velpclty of an electron in an @ -
Boththe o (Heisenberg uncertainty principle). One can talk of only probability of

finding the electron at different points in an atom.

. . i tom.
. 401 is the wave function y for an electron mn an Aot ;
e An atomic orbital i ) an atom is proportional to the

bility of finding an electron at a point within ; s
) glfafem:fathetgrbital wave function i.e., Jy[? at that point. 2 is known as probability

density and is always positive ‘ .. : :
e From i’hc value of Jy|? at different points within an atom, it is possible to predict the

region around the nucleus where electron will most probably be found.

o Atomic orbitals are precisely distinguished by what are known as quantum numbers,
Each orbital is designated by three quantum numbers labelled as n, 1 and ml.

e The principal quantum number determines the size and to large extent the energy of the
orbital.

e Azimuthal quantum number defines the three-dimensional shape of the orbital.

e Magnetic orbital quantum number ‘my’ gives information about the spatial orientation of

the orbital with respect to standard set of co-ordinate axis.

Quantum mechanical

Answer the following questions
g)) %tqte Heisenberg’s uncertainty principle?
sing s, p, d, f notations, describe the orbital with the followin

o @;ﬂ’l% 04 1=0 £ quantum numbers
c at is the lowest value of n that allows g orbit i i

of orbitals in g subshell. el a g orbitals to exist? Also, predict the number
(c) Draw th h b/ OR

€ graph b/w variation of probability density y2 . .
oF th eloctron Fromathe s s L e andy2s orbitZI;P () as a function of distancer

Table shows the molecular orbita] occupancy and molecy

F2, and Nez. Observe this figure and a

lal pI'Opert' f 0 4
NnsSwer h 3 1€S 10r . 2
re[atcd studied COncept ' t € questmn Bz, CZ, N2

Sbased on this diagram and
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with20ap =K | witont a!_zzﬁ—j
B. Cr e - F, Ne,
T Oy E:] D D ﬂ O
Oy - ] i it m R
5l . | O i) iRt 2! gy oo
.| @ = O g B3|
! O
o | B M I
3 =
T 900- [or - 150
E 600~ - 100
(7]
T 300~ - 50 2
é O ~ ; 189 -]
Band order 1 2 3 1 o
Magnetic PurnmagneLis g Dmmruwb Dienmpnetic e —
poPemst Ko (05 (c,J‘<a',JTa..x'<a'.Ta,J*¢o',.) O | (eK0’s]
Yalence : . -
clectron (re)’ LR S CH (0,0°(,)° (o (m’ (0 (%)
configuration = (') ) ,('x'g‘gd' g:l
(a) Why does bond enthalpy of N2 is higher than 027
(b) Why is Nez not formed according to M.O. theory?
(c) Why F2 is diamagnetic whereas O2 is paramagnetic?
0, & F in increasing order of stability.

(d) Arrange B2, C2, N2,
OR

(d) Arrange B2, Cz2, Nz,
Section — E

(a) Concentrated aqueous Sulphuric acid is 98
gmlL-!. Calculate the volume of acid require

solution.
larity of a solution of ethanol in water, in which the mole fraction of

(b) Calculate the mo
ethanol is 0.040 (assume the density of water to be one).

OR

(a) Ammonia gas 1S
containing 18.6 %

solution.
Answer any five questions from the followings:
(a) Write one major drawback in Rutherford’s model.

5

% H2SO4 by mass an
d to make one litre of 0.1 M H2S04

0, & F2 in increasing order of bond length.

passed into water, yielding a solution of density 0.93 g/cm?
ater, 0. m3 and
NHj3 by weight. Calculate the mass of NH3 per cc o%/the solution.

(b) The density of 3 M solution of NaClis 1.25 g mL~!. Calculate the molality of the

d has a density of 1.80 3
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(®) Stste Planck’s quantum theory. _ _wotoclect® 9

() Which parameter decides the number of electrons cjt'd’d m pg:inuous spee tra. WhY:

(@) A rainbow forms in the sky is example of continuovs ot dnscotom T 3l

(6) Whst does the negative electronic energy (E,) for pydroget ® o (that S orbtta.

(ﬂ “h}' the SOCIRY of inthﬁOD between, the nucleus md eled;gtomic number (Z) :
energy) decresses (that is more negative) with the increase ©

(2) Discuss the significance/ applications of dipole moment- . 1= moment il
D B oo e o momens e e el 471
COz, NFs and CHCb.

OR

(2) Draw the energy level diagram for N2 and Fo. ) . 4
®) Deﬁnehydmgenbond.WhaItypeofH-bondmgistentmo—nmphenolan
methanol?



