Time: 20 Minutes (OBJECTlVE TYPE)
Note: Four possible answers A. B, C and D to each question

are given. The choice which you think is correct, fill that
circle in front of that question with Marker or Pen ink In
the answer-book. Cutting or filling two or more circles will
result in zero mark in that question.

1.4- An ionic solids are characterized by:

2-

(a) Low melting point.

(b) Good conductivity in solid state.

(c) High vapour pressure.

(d) Solubility in polar solvents. v

Which one of the following molecules has zero dipole
moment:

(@) HS (b) SO,

(c) H,O (d) CH, ¥
Molarity of pure water is:

(a) 45.5 (b) 55.5 v

(c) 65.5 (d) 75.5
Photochemical reactions are usually:
(a) Zero order v (b) First order
(c) Second order (d) Third order

One mole of SO, contains:

(a) 6.02 x 10°° atoms of oxygen
(b) 18.1 X 1023 molecules of SO,

(c) 6.02 x 1023 atoms of sulphur v
(d) 4 gram atoms of sulphur
Rainwater Is:

(a) Slightly acidic v
(C) Neutral
Solvent extractio
controlled by: |
(a) Law of mass action
(C) Amount of solute Us

(b) Slightly basic
(d) Highly basic
n is an equilibrium process and is

(b) Distribution law v
ed (d) Amount of solvent used
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rocess, the heat changes at constant :ii
d constant volume (q,) are related to

For the given p
pressure (q ) an

eéach other as:
(@) q, =q, (b) a, <4,

() 9,>q, ¥ (d) q,=4q,/2

Stronger is the oxidizing agent, greater is the::

(a) Oxidation potential (b) Reduction potential v

(c) Redox potential (d) EMF of cell
ber values of 2p orbitals are:

10-

(b) n=1,1=2
(c) n=1,1=0 d) n=2,/=0
141- Number of isotopes of arsenic are:
(@ 1v . (b) 2
(c) S (d) 11

12- Rutherford’é model of atom failed because:
(a) The atom did not have a nucleus and electrons.
(b) Itdid not account for attraction between protons and neutrons.

(c) -It did not account for the stability of the atom. vV
(d) There is actually no space between nucleus and electrons.

13- Boiling point of water at Mount Everest is:

(a) 69°C v ~ (b) 78°C

~ (c) 98°C : (d) 45°C
Bond energy of hydrogen (H,) molecule is:
(a) 470 kJ mol™ _ (b) 450 kJ mol~"
(c) 436 kJ mol~! v (d) 415-kJ mol™’

15- Partial pressure of oxygen in air Is:

(a) 110 torr (b) 112 torr
“(c) 114 torr (d) 159 torr v

16- An excess of aqueous silver nitrate is added to
aqueous barium chloride and precipitate is removed
by filtration, what are main ions in the filtrate:

(a) Ag*and NO;only  (b) Ag*, Ba®* and NOj v

(c) Ba?* and NO, only  (d) Ba**,NO; and CI"
17- The molal boiling point constant is the ratio of the
elevation of boiling point to: ‘
(a) Molality 1/ (b) Molarity
~ (c) Mole fraction of solute (d) Mole fraction of solvent
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o 2.40 Hours | (SUBJECTIVE TYPE)

SECTION-I

Write short answers to any EIGHT (8) questions: (16)
—How have 4.9 g of H,SO, when completely ionizec in
water, produces equal number of positive and negative

charges but the number of positively charged ions are
twice than the number of negatively charged ions?

. @D 4.9 g of H,SO, when completely ionized in water have

equal pgmber of positive and negative charges but the number
of positively charged ions are twice the number of negatively

charged ions.

4.9 2 x 0.05 0.05

(0.05 moles) moles  moles
4.9 g of H,SO, (0.05 moles) when ionized completely,

' produces 0.1 moles of positively charges and 0.1 moles of
negative charges. Hence, no. of positive and negative charges

are same 4.9 g of H,SO, (0.05 moles) produces 0.1 moles of

H* jon and 0.05 moles of SO_i ions. Hence, no. of positively

than the number of formula units when ionized in water?
Ans One mg of K,CrO, has thrice the number of ions than the

number of formula units when ionized in water.
H,0O % 2
K,Cro, = 2K"+C10 '
This equation ShOWS that 1 mg formula unit of K,CrO,
and 1 .Cr0'24). Hence, the number

onizes into three ions (2 K*

e
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‘ ionshrice the no. O

f formula units of K,CrO,. One mg

16 g of CH,, 44 g of CO, occupy

volume of 22.414 dm? although the
ses of molecules of three gases are

Ansp, g of H,. 1 _
1 mole of H, = 6.02 x 10%° molecules of H, l
16 g of CH,:
1 mole of CH, = 6.02 x 1023 molecules of CH,
144 g of CO,

- _-'i-”r“’ il i

1 mole of CO,, = 6.02 x 1023 molecules of CO,
Though H, , CH, and CO, have different masses, yet

they have the same number of moles and molecules.
Therefore, 2 g of H,, 16 g of CH, and 44 g of CO, occupy

separately the volumes of 22.414 dm?.
(iv) How does rate of filtration increase by using fluted

filter paper?
X The rate of filtration through conical funnel can be

considerably increased using a fluted filter paper. For

oreparation of such a paper, ordinary filter paper is folded in
such a way that a fan-like arrangement with alternate elevations

and depressions at various folds is obtained.
(v) Name the various experimental techniques which are

used for purification of substances?

LUD» various experimental techniques which are used for the

purification of substances are given below:
1. Filtration 2. Crystallization

- 3. Sublimation 4. Solvent Extraction
(vi) Derive expression of density of gas with the help of
general gas equation.

LID For calculating the density of an ideal gas, we substitute
the value of number of moles (n) of the gas in terms of the
mass (m), and the molar mass (M) of the gas.




| Equation (i) is another form of general ga
* may be employed to calculate the mass of gas,
' and molar mass are known.

’ Rearranging equation (i),

m

Im
PM=d RT (d =)

_PM
- RT
Hence, density of an ideal gas .is directly proportional to
its molar mass. |

(vii) Write two characteristics of plasma state.

Ansg Following are the two characteristics of plasma state:
1 A plasma must have sufficient number of charged

particles. So, as a whole, it exhibits a collective response

to electric and magnetic field. _
9. Although, plasma includes electrons and jons and

conducts electricity, it is macroscopically neutral. In
measurable quantities, the number of electrons and ions

are equal.
(viii) Calculate value of the general gas constant (R) in unit
of dm3 atm K- mol'.
N o

Ansg —nT

Putting their values, along with units,
1 atm x 22.414 dm®

R=""role x 273.16 K

R = 0.0821 dm? atm K~! mol™’
o the rate of forward reaction slow down when
(ix) :v,%:.lrsible reaction approaches the equilibrium stage?
action is directly proportional to molar
Ansg Rgte O(f;tivree nasses) of reactants. At start, cancentration
concentration (2 d rate of reaction is faster. When

: imum all _ -
gf r'?gc_tantsis 'Zp?r?));ltr:;wd the concentration of reactants is small
quilibrium |

=




‘-I
.....
iiiiiiii
''''''
......

llllllll

~onverted to products. Hence, the rate of forwarg
' tration of reactants. '

o low concen
ations that what happens when Na,CrQ,

lution of PbCrO,?

as most of it IS
reaction is slow due t

(x) Prove by equ

sparingly soluble ionic salt. _ 3
5 L

crO,, which is a soluble sait CrO%" is the

Now, add Na,
H2*+ to form more insoluble

common ion. |t combines with P

PbCrO,.
(xi) Define Lowry-Bronsted concept of

D According to this concept, acids are those species which
donate the proton or have a tendency to donate, and bases are

those species which accept the proton or have a tendency to

accept the proton.
(xii) What is the formula to calculate the percentage

jonization of weak acid?
X The formula to calculate the percentage ionization of

weak acid is give below:
Amount of acid ionized
100

o/ : N . | S ————————————————
% ionization =y lnt of acid initially available ™

3. Write short answers to any EIGHT (8) questions: 16
(i) Why boiling point of H,O is different at Murree Hills

and at Mount Everest?

D> At sea level, atmospheric pressure is 760 torr and boiling

point of water is 100°C. By reducing external pressure, the
‘boiling point also reduces. As we go at higher alti,tude
atmospheric pressure decreases. Atmospheric pressure a”t
Mount Evgrest IS less than at Murree Hills. At Murree Hills
atmospheric pressure Is 700 torr and boiling point of water is:

~ 98°C but at Mount Everest water boi .
 pressure = 323 mm Hg), r boils at §9°C (atmospheriC

(ii)  Define transition temperature. Give two examples

Ans T8
sy :u'gsttf;antcteergaperature.at which two crystalline forms of the
- N Co-exist in equilibrium with each other. At

acids and bases.




Na,SO, * 10H,0

(anhydrous fon'n)

128°C
KN03 . KNO3

| (orthorhombic) (rhomboclinic)
(i) Why does ice float on water? 1

i @ It is because the chemical bonds between H,O molecules
forced into being longer, expanding the water and forming a

~are ar
' crystal. When something i1s at constant mass, it increases In
volume, IS density decreases. Thus. ice is less dense than

water causing it to float.
(iv) What are Debye forces?

@ The Debye force is the results from the interaction
hetween the permanent dipoles of polar molecules and the
dipoles. They may induce n similar molecules and in initially

non-polar molecules.

(V)

@ Bond order:
The no. of bonds formed hetween two atoms, after atomic

orbitals overlap, is called hond order. It is taken as half of
difference between the no. Of bonding and anti-bonding

electrons.

Bond order of H-atom:
n bonding orbitals = 2

-bonding orbitals = 0

metallic nature of

index to the metallic character.

,ation energies are metals and
.~n energies are non-metals. Those



onding to 1 e of 754
saF:tractive forces dominate the

ﬂ

qtial energy of the system is
. Here, the paott:ms are said 1O be bonded to ;
e of 75.4 pm IS called bond

of two hydrogen atoms.
jonic?

%age of ionic

CsF is 92 %. So ,nobond i
|

|

1

|

i spontaneous process IS defined as: "V _
start thep process Will proceed to the finish without any external

intervention.” You lit the candle, it was allowed 10 burr_'t an_d it
would keep going without any help. Thus, candle burning Is a

spontaneous process. |
(x) Define enthalpy of solution and enthalpy of

neutralization.
Ansg Enthalpy of solution:
The standard enthalpy of a solution is the amount of heat

absorbed or evolved, when one mole of a substance IS
dissolved in so much solvent that further dilution results in no

detectable heat change.
Enthalpy of neutralization:
The standard enthalpy of neutralization is the amount of

heat evolved, when one mole of hydrogen ions [H]" from an
acid, react with one mole of hydroxide ions from a base to form
one mole of water.

(xi) Define upper consulate temperature. Give two
examples.

above which the components | B
Sroportions. P of a mixture are miscible in all



the mole fraction of the solute.
Write short answers to any SIX (6) questions:

State Pauli’s exclusion principle and Hund’s rule.

the same orbital should have opposite spins (+T). On the other
| if degenerate orbitals are

available and more than one electrons are to be placed in them,
they should be placed In separate orbitals with the same spin
rather than putting them in the same orbital with opposite spins.

i) Calculate the number of electrons in s, p, d and f sub-

shells from the formula and write separately.

[ < values enable us to calculate the total number of
slectrons in a given subshell. The formula for calculating

electrons is 2(2/ + 1).

s-subshell  total electrons = 2

When [=0
[ =1 p-subshell total electrons = 6
[ =2 d-subshell total electrons = 10
[=3 f subshell total electrons = 14
(i) Write down any two postulates of Planck’s quantum
theory.

packet or quantum
f energy. In case of
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The amount of energy associated with a quantum of'
srtional to the frequency (v) of thg

s the number of waves pPassing o

v

hode rays just equal to

Why is e/m value of the cat
that of electron?

rays is just equal to that of electrons.
(v} Whatis electrochemistry?

D Electrochemistry is concerned with the conversion of

' electrical energy into chemical energy In electrolytic cells as
well as the conversion of chemical energy Into electrical energy

in galvanic or voltaic cells. |
(vi) Write down the function of salt bridge.

D The purpose of salt bridge Is 10 prevent any net charge -
accumulation in either beaker by allowing negative ions to leave
the right beaker, diffuse through the bridge and enter left
~eaker. If this exchange does not occur, net charge

accumulating in beakers would immediately stop the flow of
electrons through the external circuit and redox reaction would

stop.
(vii) A porous plate or salt bridg

storage cell. Why?

Ans 297 porous plate or salt bridge is used in those cells where
two different electrolytes are used and are required to kept
separate. In case of lead storage cell, only dil. H,SO, Is used as

an electrolyte. Hence, no separation Is required by porous plate

or salt bridge. |
(vil) The radioactive decay is always the first order

reaction, give reasons.

LD Radioactive substances have a single species at a
moment, whose nucleus is being broken up without the help of

any external agency. So, only one reactant is nd it
follows the first order mechanism. higed ¥

e is not required in lead
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| How are reaction and energy of
| (¥ activation of reaction distinguished?

- - R L e e,

- e i—

ge accomganied by | 1. -~ The minimum amount of
chemical  reaction s energy in addition to average
called enthalpy change. - KE. sufficient to convert
reactants into products Is
called activation energy.
It is denoted by E..

It is always positive.

H.

SECTION-II

NOTE: Attempt an Three (3) questions.

a.5.(a) Ethylene glycol is used as automobile antifreeze. It
has 38.7% C, 9.7% hydrogen and 51.6% oxygen.

Determine its empirical formula. (4)

[ For Answer see Paper 2017 (Group-1), Q.5.(a).

) How vapour pressure can be measured by
manometric method? Explain with diagram. (3,1)

[X» Measurement of Vapour Pressure:
There are many methods for the measurement of vapour

pressure of a liquid. One of the important methods is described

in the following paragraph:

Manometric method: e
Manometric method is comparatively an accurate method.

ure is to be determined, Is taken

liquid | acuated. In this way, e
;(lljl:;: C|es oerthe liquid along with the vapours of that liquid. The

:;ozen.liqfugiziesntgi .« evacuated. This process is
again 1r _ ir |
repeated many tiMes
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vapours of the liquid is depresse
faces the atmospheric pressure, rnses.
the surface of the liquid in the flask Is

atmospheric pressure and the vapour

Actually, the pressure on
equal to the sum of the

pressure of liquid. For

this reason, the column of manometer facing _th.e qu_uid IS more
depressed than facing the atmosphere, and it is given Dy the

following equation
P=P,+Ah

Where P = Vapour pressure of the liquid at one atm

pressure.
P_ = Atmospheric pressure.

Ah = Difference in the heights of the mercury levels
in the two limbs of the manometer, giving us
the vapour pressure of liquid.

Q.6.(a) Explain Linde’s method of liquefaction of gases. (4)

XD Linde’s Method:

Linde has employed Joule-Thomson effect as the basis
for liquefaction. For the liquefaction of air, it is compressed to
about 200 atmospheres, and then passed through a water
cooled pipe where the heat of compression is removed. It is
then allowed to pass through a spiral pipe having a jet at the
end. When the air comes out of the jet, the expansion takes
place from 200 atm to 1 atm. In this way, considerable fall of
@empe_rature occurs. This cooled air goes up and cools the
incoming compressed air. It returns to the compression pump.
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again and again. The Iiuid air 1s
ot the bottom of the expansion chamber. All gases
H, and He (Neon) can be liquefied by the above

o S N i i
- .

-

~CE jure.
Write down the four properties of neutron. (4)

L |

ANS properties of Neutron:
s neutron decays info & proton ('P) with the emission
of an electron (_(:e) and a neutrino (gn).

1 1 0,0
0n—> +1P - _16 + 0n
(i) Neutrons cannot ionize gases.
i) Neutrons are highly penetrating particles.
(iv) They can expel high speed protons from paraffin, water,
saper and cellulose.

0.7.(a) How does molecular orbital theory explain the
paramagnetic character of O, molecule? Also

calculate the bond order. ‘ (4)
D For Answer see Paper 2015 (Group-1l), Q.7.(@).

() State first law of thermodynamics. How does it

explain that q = AH? . (4)
[ For Answer see Paper 2016 ‘Group-i), Q.7.(3).
Q.8.(a) What is common ion effect? How is this effect used

in salt analysis? Give two examples. (4)

Qi common lon Effect:

assing hydrogen chl | 2d b
ghlorid% iz fuI?y onized in the solution. Equilibrium constant

expression for this process can be written as follows:

NaCl(s) ? Na+(aq) + CI—(EQ)

HC/ also ionizes in solution
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addition of a common |

electrolyte supp'ress.es |
unionized species Increas

precipitate.
Na+(:::q) A Cl—(BQ) :

Examples: | |
(i) The solubility of a less soluble salt KCIO, in water is

suppressed by the addition of a more soluble; sa_lt K.Cl by _
common ion effect. K™ is a common ion. The ionization of

KCIO, is suppressed and It settles down as precipitate.
KCIOy) &= K*aq) ¥ €10 3a0)

KCl =— K’ * Cr(aq) |
(i) Similarly, the dissociation of a weak acid H,S In water can

be suppressed by the addition of stronger acid HCIL.-H" is
a common ion. H,S becomes less dissociated in acidic

solution. In this way, low concentration of S ion .is
developed.
H)S &= (aq)

This low concentration of S ions helps to do the
precipitation of radicals of second group basic radicals during
salt analysis. v

(b) Give explanation of discharging and recharging of

lead accumulator, along with reactions occurring at
electrode. 1 (4)

m For Answer see Paper 2017 (Group-l), Q.8.(a).

Q.9.(a) The boiling point of water is 99.725°C. To a sample
of 600 g of water are added 24.0 g of a solute having

molecular mass of 58 g mol-!, to form a solution.
Calculate the boiling point of the solution. 4

Ansz Boiling point of pure H,0 = 99.725°C
Mass of solvent (H,0) W, | =600 g

»
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Molar mass of solute (M,) = 58 g mol-
rhe molal boiling point constant of H,0(K,) = 0.52°C
1000 W, .

a: AT, = K 5 ssssaciai
Formu D b X W1 » M2

_ 0.52 x 1000 x 24.00 _ .\ .0

Boiling point of solution = Boiling point of pure solvent
| + Elevation of boiling point

= §9.725 + 0.358 = {100.083°C
i
——fine order of reaction and explain 2" and zero

p) P .
order reaction. (4)

[ Definition:
-~ The order of reaction is the sum of exponents of the
concentration terms in the rate equation.

zero Order Reaction:
That chemical reaction, whose rate is independent of

concentration of reactant, is called zero order reaction.

Characteristics of zero order reaction: ,
() The change of concentration of product has a linear

relationship with time.
iy The unit of rate constant is mole dm=3s~'which is unit of

rate of reaction.
, a B 08
iy The half-life period IS 5 .
Examples of zero order reaction:

(i) Photochemical combination of H, and Cl, to give HC/,

when carried out over water surface is a zero order

reaction.
i) Decomposition of ammon

2NH3 Tungsten N2 & 3H2
n of HI on gold surface.

ia by using tungsten.

(i)

(iv) The reactions whicr]
the zero order kinetiCs.
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Second order reactlon.

(i)

()

(iii)

Decomposition of HI in the gas phase
2HI — H, + |,

Rate of reaction = k[HI]?
Decomposition of ozone.
20, —> 30,

Rate of reaction = k[O,]
Decomposition of CH,CHO.
2CH,CHO —» 2CH, + 2CO

Rate of reaction = k [CH,CHOJ




