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In the discovery of a new chemical compound, the first question

to answer is, what is the formula of the compound? The answer

begins with stoichiometric calculation and analysis of the
compound.

The percentage compos1t10n ofa compound leads dlrectly to

its empirical formula. An empirical formula or simplest formula
for a compound is the formula of a substance written with the
_smallest integer (whole number) subscripts.

The molecular. formula of a compound is a mu1t1p1e of its
empirical formula.
Molecular mass = » X empirical formula mass.

The calculations of empirical and molecular formulae are
dealt in the very first chapter of this book.

Stouchlometry Quantitative Relations in Chemlcal
Reactions

.Stoichiometry is the calculation of the quantities of reactants
and products involved in a chemical reaction.

" It is based on the chemical equation and on the relatlonshlp
between mass and moles.

A chemical equation can be interpreted as follows:
N,(g) +3H,(g) — 2NH;(g)

1 molecule N, + 3 molecules H, —— 2 molecules NH;

(Molecular interpretation)

1'miol N, +3 mol H, —— 2 mol NH,

28 gN, +6 g H, —>34 g NH,

(Molar 1nterpretat10n)

1vol. N, +3 vol.H, — 2 vol. NH; (Volume interpretation)

Thus, calculations based on chemical equatlons are 'divided
into four types:

(1) Calculations based on mole- 1’nole relationship.
(i1) Calculations based on mass-mass relationship.
(iii) Calculations based on mass-volume relationship.
~ (iv) Calculations based on volume-volume relationship.

STOICHIOMETRY

(Chemical Formulae and €Equations)

(i) Calculations based on mole-mole relatlonshlp
In such calculations, number of moles of reactants are glven
and those of products required. Conversely, if number of moles

. of products. are given, then .number of moles .of reactants.are

required.

-4+ ‘SOME SOLVED EXAMPLES\ S0

Example 1. Oxygen is prepared by  catalytic
decomposition of potassium chlorate (KCIO5 ). Decomposition
of potassium chlorate gives potassium.chloride (KCl) and oxygen
(0,). How many moles and how many grams of KCZO3 are
requzred to produce 2.4 mole O, ?

Solutlon. Decomposition of KCIO,4 takes place as,

2KClO;(s) — 2KCl(s) +30,(g)
2 mole of KCIO; =3 mole of O,
3 mole O, formed by 2 mole KCIO4

2 4 mole O, will be formed by [3 x2 4] mole KC103

'=1.6 mole of _KC103
~ Mass of KCIO; = Number of moles X Molar mass
~1.6x 122.5=196 g |
musmom 'OFOBJECTIVE QUESTIONS =

(Mass interpretation)

1. One mole of calcium phosph1de on feaction with excess of -
water gives:

(a) three moles of phosphme

(b) one mole of phosphoric acid

(c) two moles of phosphine

(d) one mole of P,O;

[Ans.  (c)] . '

MHint: Ca;P, + 6H,0 —— 3Ca(OH), + 2PH,
1 mole of Ca;P, = 2 mole of PH,]
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2, Mg(OH), in the form of milk of ‘magnesia is used to neutralize

excess stomach acid. How many moles of stomach acid can be
neutralized by 1 g of Mg(OH),? (Molar mass of Mg(OH),
= 58.33)

(2) 0.0171
[Ans. (B)]
[Hint: Mg(OH), + 2HCl — MgCl, + 2H,0
Number of moles of stomach acid neutralized

= 2 x number of moles of Mg(OH),

—2x—1 =0.0343]
58.33

(b)0.0343  (c)0.686 (d) 1.25

3. When a mixture of 10 moles of SO, and 16 moles of O, were

passed over a catalyst, 8 moles of SO; were formed at
equilibrium. The number of moles of SO, and O, remaining

unreacted were:
@212 ... 12,2 . (©3,16 . (10,3 . =
fHint: ~  280,{g) + O,(g) ==1280;(g)

t=10 10 16 0

feg, (10-2x)  (16-x) 2x
2x=8, ie, x=4
. Remaining SO, =108 =2 mol
Remaining O, =16 -4 =12 mol ]

4. Calcium carbonate decomposes on heating according to the
following equation:

CaCO;(s) == CaO(s)+CO,(g)

How many moles of CO, will be obtained by decomposition

of 50 g CaCO,?
3 5 1
(@) 5 (b) 3 (©) 3 (@1
[Ans. (2]
[Hint:

Number of moles of CO, = Number of moles of CaCO,
Mass 50 1

:I\z‘.[()]axmass_ﬁ_i1

5. Sulphur trioxide is prepared by the following two reactions:
Sg(s) +80,(g) —>8S0,(g)
250,(g) + 0,(g) — 2504(g)
How many grams of SO, are produced from | mole of ;7
(a) 1280 {b) 640 {c) 960 -{d) 320
[Ans. (b)] ,
[Hint: From the given reaction, it is clear that 1 mole of §; will
give 8 moles of SO,
Mass of SO, formed = Number of moles x Molar mass
=8x80=640g]

(ii) Calculations based on mass-mass relationship

In making necessary calculations, following- steps are
followed:

(a) Write down the balanced chemical equation.

{b) Write down the theoretical amount of reactants and
products involved in the reaction.

{c) Calculate the unknown amount of substance using unitary

method.
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Example 2. Calculate the mass of (CaQ) that can be

prepared by heating 200 kg of limestone CaCO; which is 95%
pure.

Solution: Amount of pure CaCO; = % x 200=190kg

=190000¢
CaCO;(s) — CaO(s) + CO,(g)
I mole CaCO; =1mole CaO
100 g CaCO4 =56 g CaO
- 1060 g CaCO; give 56 g CaO

190000 g CaCO; will give % % 190000 g CaO

© =106400g =1064kg

~ Example3. Chlorine is prepared in the laboraiory by

treating manganese dioxide (MnO, ) with aqueous hydrochlovc
acid according to the reaction,

MnO, + 4HCl 3 MnCl, + Cl, + 2H,0
How many grams of HCI will react with 5 g MrO,?
Selution: 1 mole of MnO, reacts with 4 mole of HCI

or 87 g MnO, reacts with 146 g HCI
5 g MnO, will react with %6- x 5g HCl=8.39 g HCl

R Example 4. How many grams of oxygen are required to

burn completely 570 g of octane?
Solution: Balanced equation,
2CgH 4 + 250, ——16CO, +18H,0

2 mol 25 mol
2x 114 25 %32

First method: For burning 2> 114 g of octane, oxygen
required

=25%32¢g
For burning 1 g of octane, oxygen required = 25x 32 g
2%x114
Thus, for burning 570 g of octane, oxygen required
= 25X32x 570g=2000¢g
2x 114
Mole method: Number of moles of octane in 570 grams
570
=2 =5
114

For burning 2.0 moles of octane, oxygen required
=25mol=25x32g

For burning 5 moles of octane, oxygen required

25x 32
= — X 5.0¢=2000
20 & g

Proportion method: Let x g of oxygen be required for
burning 570.0 g of octane. It is known that 2 x 114 g of the octane
require 25 X 32 g of oxygen; then, the proportion,
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25x 32 g oxygen _ x
2% 114 goctane  570.0 g octane
_25x32X 570:2000;;
2x114

-Example 5. Calculate the number of grams of magnesium
chloride that could be obtained from 17.0 g of HCl when HCl is
reacted with an excess of magnesium oxide.

Solution: Balanced equation,
MgO+ 2HCI —— MgCl, +H,0
Imal - 2mel 1 mol 1 mol
(2% 363)g (24+7D)g
=73g =95g
73 g of HCl produce MgCl, =95 ¢
95

1gof HCI produce MgCl2 = —3 g

17 g of HCl will produce MgCl7 = 3—2 x17 g=22. 12g

Example 6. How many kilogram& of pure H,850, could be
obtained from lkg of iron pyrites (FeS,) according fo the
Jollowing reactions?

4FeS, + 110, —3 2Fe,0; + 850,
280, + 0, —> 280,

* Solution: Final balanced equation,
4FeS, +150, +8H,0—— 2Fe,0, +8H,80,
4mol 8 mol
4%120¢g §x098g
4% 120 g of FeS, yield H,SO, =8 x 98 g
1000 g of FeS, will yield H,S0, = 8 %98 x 1000
- 4x120
=1.63 kg

Limiting reagent:  Limiting reactant or reagent is the
reactant that is entirely consumed when a reaction goes to
completlon Other reactants which are not completely consumed
in the reaction are called excess reactants.

: " OR

T he reactam which gives least amount of product on bemg

completely consumed is called limiting reactant.

Example 7. If20gof CaCO3 is treated with 20 g of HCZ

how muny grams of CO, can be generated according to the

Sollowir:sr equation?
CaCO (s)+ 2HCKagq. ) —> CaCl, (ag.) + H,0(1) + CO,(g)
Solution: '

CaCt - 3(s) + 2ZHClag) — CaCl,(ag) + H,O(1)+ CO,(g)
11 2 mol 1 mol
. g 73g 449

Liw CaCO4 (5} be completely consumed in the reaction.
/

| contains 0.5 gof0;:

100 g CaCO, give 44 g CO,

. 20 g CaCO, will give 1%6 x20gCO, =88gCO,

Let HCl be completely consumed.
73 g HCl give 44 g CO,

20 g HCl will give % %20 g CO, =12.054 g CO,

Since, CaCO, gives least amount of product CO,, hence,
CaCO, is limiting reactant. Amount of CO, formed willbe8.8 g.
~ Example 8. 100 g sample of caicium carbonate is reacted
with 70 g of orthophosphoric acid. Calculate:

{(a) the number of grams of calcium phosphate that could be
produced.

(b) the number of grams of excess reagent that will remain
umeactea’ '

~ Solution:

" (a) The balanced equation is:
3CaCO; + 2H;PO, —— Cay(PO,), +3C0O; +3H,0
3 mot 2 mol [ mo!
340 + 12+ 48) 2(3+ 31+ 64) (3x40+2x095)
=300g =19g =310g o
300 g of CaCO; produce Ca,(PO,), =310 gor 1 mol
100 g of CaCO, would produce
' 310
Cay(PO,), =~ %100
3(POL)2 =200
=103g
= (.33 mol
196 g of H; PO, produce Ca;(P0O,), =310 gor 1 mol

70 g of Hy,PO, would produce Cay(PO,), = 310 x 70

196
+=110.7 g or 0.356 mol

“The above values suggest that CaCOy is the limiting reagent.
Hence, calcium phosphate formed is 103 g.or 0.33 mole. '

(b) For producing 103 g of Ca,(PO,),, H;PO, required will
be :

_-lgﬁxms 65.12¢
310

Mass of remaining H, PO, = (70 - 65.12) = 4.88 g
i Example 9. lg of Mg is burnt in a closed vessel whz(“h

(i) Which reactant is lefi in excess?
- (if) Find the mass of the excess reactant.
Solution: (i) The balanced equation is:
2Mg+ O, — 2MgO

2x24 2x16 2(24 +16)
=48g =32g =80g

48 g of Mg require oxygen =32 g
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1 g of Mg requires oxygen = i—z =0.66g

But only 0.5 g oxygen is available. Hence, O, is a limiting
agent and a part of magnesium will not burn.

Magnesium will be left in excess.
(i) 32gof0, react with magnesium = 48 g

0.5 g of O, will react with magnesium = :—i x05=075¢

Hence, the mass of excess magnesium
={1.0-0.75)=025¢
- Example 10. The reaction,
2C(s)+0,(g) —>2C0(g)
is carried out by taking 24 g of carbon and 96 g O,. Find out:
- (ay Whichreactant is left in excess?

(Y Howmuch of itisleft? e

(¢) How many moles of CO arc formed?
(d) How many grams of other reactant should be taken so
that nothing is left at the end of the reaction?

Solution: 2C(s) + O,(g) —> 2CO(g)
2 mol { mol 2 mol
24g 32g 56g

Let carbon be completely consumed.

24 g carbon give 56 g CO

Let O, is completely consumed. =
32g0, give 56 g CO

. 96 g0, will givegg X% gCO=168gCO

Since, carbon gives least amount of product, .¢.,56 gCO or 2
mole CO, hence carbon will be the limiting reactant.

Excess reactant is O,.

Amount of O, used = 56— 24 =32 g
Amount of O, left=96-32=64 ¢

32 g O, react with 24 g carbon

. 96 g O, will react with 72 g carbon.

Thus, carbon should be taken 72 g so that nothing is left at the
end of the reaction.

6. 0.5 mole BaCl, is mixed with 0.2 mole Na,PO, the

maximum number of moles of Ba,(PO,), that can be formed
is:

(2) 0.7 () 0.5 (c) 0.2 (d)0.1
[Ans. (d)]
[Hint: 3BaCl, + 2Na;PO, —> Ba,(PO,), + 6NaCl

Number of moles of Ba;(PO, ), formed by BaCl,
-1 %0.5=0.166
3
Number of moles of Ba,;(PO,), formed by 0.2 mole Na,PO,
= 1 x0.2=01
2

10,
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Thus, Na,PO, will be limiting and actual amount of product will
be 0.7 mole.] '

In the following reaction:
4NH;(g) +50,(g) — 4NO(g) + 6H,0(/)

when 1 mole ammonia and 1 mole of O, are mixed, then the
number of moles of NO formed will be:

(a) 0.8 ) 0.7 {c)0.6 (d)y0.5
. [Ans. (a)] : )
[Hint: 1 mole of NH, (on complete reaction) gives | mole NO.

Similarly, 1 mole of O, (en complete reaction) gives % ,1.e,08

mole NO. Thus, O, will be limiting reactant and actual amount of
NO formed in the reaction will be 0.8 mole.]

0g Mg and 30 g O, are reacted and the residual mixture

(260 g of MgO enly-- A —

(b)40gofMgOand 20 g ofO2
(c)45 gof MgO and 15 g of O,
(d) 50 g of MgO and 10 g of O,

[Ans. (d)]
[Hint: 2Mg(s) + O,(g) — 2MgO(g)- -~ I
2 mol 1 mol 2 mol
2x24g 1%x32g 2x40g

30 g Mg gives (—i—: bt 30\ g MgO on complete reaction,
7 .

ie, © 30gMg=50gMg0O

30 g O, gives [-—i—g X 30} g MgO on complete reaction,

ie, ‘ 30g0,=75g MgO
- Mg is limiting reactant and MgO formed in the reaction will be
50g.
Unreacted amount of 0, =30-20=10g
A Mixture contains 50 g MgO and 10 g O,.]

254 g of iodine and 142 g of chlorine are made to react
completely to give a mixture of ICl and ICl;. Fow many
moles of each are formed?

{a) 0.1 mole of IC] and 0.1 mole of ICl,
{(b) 1 mole of ICl and | mole of ICI,
{(¢) 0.5 mole of ICI and 0.1 mole of ICl,
{d) 0.5 mole of ICl and 1 mole of ICI,
[Ans. (b)] -
[Hint: Both reactants are completely consumed, hence, bath v
are limiting.
I, + 2Cl, — IC1 + ICl,
254 g or 1 mole I, and 142 g or 2 mole Cl, will react to give 1
mole ICl and 1 mole ICl,.]
Magnesium hydroxide, Mg(OH), is the white miiiy substance
in milk of magnesia. What mass of Mg(OH), is formed when

15 mL of 0.18 M NaOH are combined with 12 mL of 8.14 M~ 7 .

MgCl,? The molar mass of Mg(OH), is 58.3 ¢ mol ™.

(@) 0.079g (1) 0.097¢  (¢)0.16g -~ (d)03lg
[Ans. (a)]
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MV 12x0.14

Hint: g, S = T =] 68 % 1072
! ™sCl2 = 500~ 1000
15%0.18 .
DPxBI s 7x10
NaOH 1000

NaOH will be limiting reagent because on complete consumption,
NaOH gives least amount of Mg(OH),.

Mass of Mg{OH)2 = -1— x27x107x583=05/9g]

Calculations involving per cent yield

in general, when a reaction is carried out in the laboratory we

do not obtain actually the theoretical amount of the product. The
amount of the product that is actually obtained is called the actual
yield. Knowing the actual yield and theoretical yield the per cent
yield can be calculated by the given formula:

Actual yield
.- Percentyield= —c X100 -
: Theoretical yield -

: ”"“V"":Eialﬂple 11.  For the reaction,
CaQ + 2HCl ~—— CaCl, + H,0

1. 23 g of CaQ is reacted with excess of hydrochloric acid and 1.85
g of CaCl, is formed. What is the per cent yield?

Solution: - The balaneced equation is:
Ca0 + 2HCl — CaCl, + H,0

I mol 1 mol
S6g g
56 g of CaO produce CaCl, =111g

1.23 g of CaO produce CaCl, = %é x123=243¢
Thus, Theoretical yield =243¢
Actual yield =185 g

Per cent yield = 22 x 100 =76.1
R YE ,

Calculations invelving per cent purity

Depending upon the mass of the product, the equivalent
amount of the reactant present can be determined with the help of
a chemical equation. Knowing the actual amount of the reactant
taken and the amount calculated with the help of a chemical
equation the percentage purity can be determined.

E Exzimple 12." Chlorine evolved by the reaction of 4531g
of pyrolusite (impure) and excess of HCl is found to combine

completely with the hydrogen produced by the reaction of 10g of

magnesium and excess of dilute hydrochloric acid. Find the
" percentage of purity of MnO, in the given pyrolusite.

Solution: Mg+ 2HCI ——>MgCl, +H,
B - g (2%x3635)g 2z

MnQ, + 4HCk—> MnCl, + Cl, +2H,0
87¢g ’ Tig '

H, +Cl, —> 2HCl
2g g

2 g of hydrogen obtained by using 24 g of Mg will combine
completely with 71 g of chlorine produced from 87 g of pure
MnO,.

Thus, when 10 g of Mg are used,

the mass of the pure MnO, required is = % x10=3625¢g

So, 45.31 g of pyrolusite contain MnO, (pure) = 36.25¢g

- 100 g of pyrolusite contain MnO, (pure)

=36 ij x 100=80.00 g

: Percentage of purity = 80.00

IUKTRATIONS OF OBJECTIVE QUESTIONS =————

H. CHO, + CHO, — CHO, + CHO,
Salicylic acid - Acetic anhydride Aspirin Acetic acid
3 2gmol™l s (10209g mot™! ) S gsoasgmol™ty (6005 gmal™!)

“What is the percentage yield if 0.85 g of aspirin-formed.in the
_reaction of .1 g of salicylic acid with excess of acetic .

anhydride?

(a) 65% L) 77% (©)85% = (D)%%

[Ans. (a)]

[Hint: Mass of aspirin (theoretical) formed from 1 g sahcyhc

acid = 19013 _y 3045
138.12 R

Actual amount of product
Theoretical amount of product

=985 100 = 65%]
V 1.304
12. A sample of impure silver (1.5 g) is heated with sulphur to
form Ag,S. The mass of Ag,S formed was 0.124 g. What was
the percentage vield of silver sulphide?
(a) 6.41% () 720%  (c)827%  (d) 10.8%
[Ans.  (b)]

% yield =

[Hint: 2Ag 4S8 -—>Ag,S
2 mol 1 mel
2x 108=216g kg

Amount of Ag,S that can be formed from 1.5 g silver
A M s=1722g
216

. 0.124
% yield of Ag,S =— x100=72
oy 22 1722 ]

13. Magnetite, Fe;0,, can be converted into metallic iron by
heating with carbon monoxide as renresented by this equation:
Fe,0, + 4CO — 3Fe + 4CC,

How many kilogram of Fe,O, must be processed in this way
to obtain 5 kg iron; if the process is 85% efficient?

{Molar mass of Fe;0,is 232 g mol™')
(@)6.92kg  (b)8.12kg  (c)208kg (d)24.4 kg
[Ans. (b))

[Hint: 1 mole Fe,0,4 (232 g) = 3mole Fe (168 g)

Amount of Fe,0, required for 5 kg iron = % x 5kg

= 6.904 kg
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Since, efficiency of the reaction is 85%, hence, the actual required -

amount of Fe ;0 , will be
_ 100 6.904
85
14. Todobenzene is prepared from aniline (CéHsNH,) in atwo step
process as shown here:
C4H,NH, + HNO, + HCl —— C,H;N3CI™ + 2H,0
CHNICU + KT —— C LI+ N, + KCI

In an actual preparation, 9.30 g of aniline was converted to
" 12.32 g of iodobenzene. The percentage yield of iodobenzene
is:

kg, L.e, ~812kg]

(4) 8%- (b) 50%
() 75% (d) 80%
[Ans. (d)]

[Hint: 1mole of C(,HSNH2 (123 g) = 1 mole of C¢Hs1(204 g)
s

9.3 g aniline will give-= L 204
123

' =15.424 g iodobenzene

) Actual amount of product .
% yield = x 100
Calculated amount of product

= 1232 100~ 80%)
15424
15. Benzamide can be prepared by the action of concentrated
ammonia upon benzoyl chloride. :
CeH;COCT + 2NH; —— C H;CONH, + NH,Cl
Benzoyl chloride Benzamide
In one such experiment, 65 cc of concentrated ammonia (in
excess) was reacted with 15 g of benzoyl chloride to give
" 11.1 g of pure benzamide, Molar masses: benzoyl chloride
(141); benzamide (121). The percentage vield of benzamide
is:

111 (5-11D) oo

a) —— x 100 b ,
( ) (®) s
(c)—l—1 x 100 (d) 1—21
© ll.lx 141 % 100
121x 15
[Ans, (e)] .
{Hint: Amount of benzamide from 15 g benzoyl chloride
o121 :
=—x15
141 g

Actual amount of benzamide formed = 11.1 g

Actual amount of product

% yield = «
o Calculated amount of product

IL.Ix100  11.1x14]

[121 15} 121x 15
141

% 100] 7

Analysis of mixtures: In such problems, one of the
components is supposed to be x g and the other will be the
difference from the total. Balanced chemical equanons for the
reactions of both the components are now written and the total
amount of the common product produced by the components of

——%9 3} giodobenzene---—--- - -~

the mixture is calculated. It is equated with the data given and the
unknown factors are, thus, worked out.

e eeS W SOME SOLVED EXAMPLES) 822823 : "

- Example 13. 4 solid mixture (5.0g) consisting of lead
nitrate and sodium nitrate was heated below 600°C until the

- mass of the residue was constant. If the loss in mass is 28.0 per

cent, find the amount of lead nitrate and sodium nitrate in the

mixture. S (T 1998
Solution: Let the amount of NaNGO; in the mlxture be=xg
. The amount of Pb(NO3), in the mixture = (5. 0= x) g

Hea
2NaNO, ——) 2NaNO, + 0,
(2%85)¢g g

2Pb(NO; ), ——> 2PbO + 4NO, + O2
(2><6§’H)g | (4x46)g  32¢g

| | e
170 g of NaNO; evolve oxygen=32¢

xgof N:alNO3 evoive oxygen = % Xxg
662 g of Pb(NO,), evolve gases = 216¢
(50-x)gof Pb(NO3)2 evolve gases = % x(5.0—-x)g

Total loss = £ X x+ 2—16

5.0-
170 662 x¢ %)

Loss given in the problem = 1—208— X5=14g

‘ 2, 216

—xt+—(50-x)=14
1A70 662 ( )=
On solving, x=1676g

Thus, Mass of NaNO, =1:676 g :
© Mass of Ph{(NO;), =(5.0-1.676)g=3324¢
' “Exampie 14. 3.68 g of a mixture of calcium carbonate and
magnesium carbonate when heated strongly leave: ' 92g of a
white residue. Find the percentage composition of the mixture.
Solution: Let x g of CaCOy; be present in the mixture.
Thé mass of MgCO, in the mixture (368~ x)g

Hea
CaCO, — G0+ CO,
100g

Heat

84g 10g
56 x N 40> (3.68-x) _ 192
100 84
On solving, x=2

Percentage of CaCO; = % x100=5435% °

Percentage of MgCO, = 100 — 54.35 = 45.65%
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Example 15. 05g of a mixture of K,CO, and Li,CO;
required 30 mLof 0.25 N HCl solution for neutralization. What is
the percentage composition of the mixture?

Solution: Let the amount of K,CO; be ‘x’ g.

Amount of Li,CO; =(0.5-x g

A Number of equivalents = _r (0.5-x) L)
138/2 7472
Number of equivalents of HC] used
MV _025%30_ 45,407 .G
1000 1000

"Comparing eqgs. (1) and (ii), we get
x= 0 48 g

A_Mass of K,[C()3 =0 48 %S
Mass of Li,CO, =002 g

%K,CO, =.°0_4§§x100 9

%Li,C0; =202 1004
0.5

(iif) Calculations based on mass-volume relationship

In such calculations, masses of reactants are given and volume
of the product is required and vice-versa.

1 mole of a gas occupies 22.4 litre volume at STP mass of a
gas can be related to volume according io the following gas
equation: -

PV = nRT
Py =2RT
m

Example 16. What volume of NH,(g)at 27°C and 1 atm
pressure will be obtained by thermal a’ecomposzfzon of 26.25¢g

Solutlon:
as;

. Ammonium chloride undergoes decomposition

NH,Cl(s) — NH, (g) + HCl(g)
1 mol 1 mol
53.5¢g 1 mol

53.5 g NH,Cl give 1 mol NH,
26.25 g NH,Cl will give 33%5 x 26.25 mole NH;

=0.5mole
PV=nRT
1%V =05%x0.0821x300
V =12.315litre

Example 17. What quantity of copper(ll } oxide will react
with 2.80 litre of hydrogen at NTP?
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Solution: The balanced equation is:

Cu0O + H,

{ mol 1 mol
7958 22.4 litre at NTP

22.4 litre of hydrogen at NTP reduce CuO =795¢

2.80 litre of hydrogen at NTP will reduce CuO

79.5
n——><280 9.95
4 g= g

—— Cu+H,0

Example 18. Calculate the volume of carbon dioxide at .
NTP evolved by strong heating of 20 g calcium carbonaze
‘Solution: The balanced equation is:
CaCO; —— CaO+ CO,

1 mol 1 mol
100g = 22.4 litreat NTP

100 g of- CaCO3 ‘evolve carbon dioxide = 22 4 litre -~ -

-20-g CaCO4-will evelve carbon-dioxid

= %%—i X 20=4.48 litre
100

Example 19. Calculate the volume of hydrogen liberated
at 27° C and 760 mm pressure by treating 1.2 g of magnesium
with excess of hydrochloric acid.

Solution: The balanced equation is:
1 mol 1 mol
24z : 224 litre at NTP

24 g of Mg liberate hydrogen = 22 4 litre
1.2 g Mg will liberate hydrogen = %2—; x 1.2=1.12litre

Volume of hydrogen under given condition can be calculated
by applying

Hh _Bh
LT
P, =760 mm P, =760 mm
T, =273K T, = (27+273)= 300K
¥y = 1.121itre , =7
y, = 100112 300, 5308 lte
273 760

Example 20. A4 solid mixture (5g) consisting of lead
nitrate and sodium nitrate was heated below 600°C until the
weight of the residue is constant. If the loss in weight is 28%, find
the amount of lead nitrate and sodium nitrate in the mixiure.

(F¥T 1990}

Solution: Loss in welght is due to formation of NO, and O,

. 5
ases (weight loss = ——-x28=14
gases (weight | 100 g)

Pb(NO,; ), —> PbO +NO, +0,
|

(x—yig
e ¥8
NaNO, — NaNO, + %40,
(5 - x) BE-x+y) (L4-yp)
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Number of moles of Pb(NO3), = Number of moles of PbO

X -y "o
331 223
M.w. 191:'(ch13)2 =331, M. w.PbO = 223

Number of moles of NaNO3 = Numbcr of moles of NaN 02
5 3: 36—-x+y
85 : 69
“Solving eqs. (i) and (ii), we get -
Mass of Pb(NO,), =x=3.3246 g
Mass of NaNO, = 5~ 3.3246=1.6754 ¢

.. (1)

l.l!

(iv) Calculations based on velume-volume relationship

These calculations are based on two laws: ;
() Avogadro s law (i), Gay-Lussac s law

_at 760 mm pressure and 27°C..

Volume of O, at NTP = 83.33 x 22.4 litre = 1866.592 litre
* 21 litre O, is present in 100 litre air

- 1866.592 litre O, will be present in %0 x 1866.392 litre O,

= 8888.5 litre = 8.8885x 10° litre
Example 23. What volume of oxygen gas at NTP is

 necessary for complete combustion of 20 litre of propane

measured at 27° C and 760 mm pressure?
Selution: The balanced equation is:
C;Hg +50, —3C0O, + 4H,0
1 vol. 5 vol.
Phitre  5litre
1 litre of propane requires = 5 litre of oxygen
20 litre of propane will require = 5x 20 =100 litre of oxygen

This volume will be con.veﬂed to.NTP condmons

For example:
N,(g) +3H,(g) — 2NH;(g) = (Avogadro’s law)
I mol 3 mol 2 mol
1x224L  3x224L 2%224L

(under similar conditions of temperature and pressure, equal
moles of gases occupy equal volumes)

N,(g) +3H,(g) — 2NH;(g)

1 vel. 3 vol. 2 vol.

under similar conditions, ratio of coefficients by mole is equal to
ratio of coefficient by volume.

Example 21. 1 litre mixture of CO and CO, is taken. T hzs
is passed through a tube containing red hot charcoal. The volume
now becomes 1.6litre. The volumes are measured under the same
conditions. Find the composition of mixture by volume.

Solution: Let there be xmL CO in the mixture, hence, there
will be (1000 - x) mL. CO,. The reaction of CO, with red hot
charcoal may be given as,

CO,(g) + C(s) — 2CO(g)
1 vol. 2 vol.
(1000 - x) 2(1000 - x}

Total volume of the gas becomes = x + 2(1000 — x)
x4 2000 - 2x= 1600
‘ ' x =400mlL
. Volume of CO =400 mL and volume of CO, = 600 mlL

Example 22. What volume of air containing 21% oxygen
by volume is required to completely burn lkg of carbon
containing 100% combustible substances?

Solution: Combustion of carbon may be given as,
C(s) + 0,(g) — CO,(g)
1 mol 1 mol
12z 1 mol
12 g carbon requirés 1 mole O, for complete combustion

*. 1000 g carbon will requireé % 1000 mole O, for

combustion, i.e.,83.33 mole O,

Given conditions NTP conditions
P =760mm . Py =760 mm
¥, =100 litre V, =1
Iy =27+273=300K . T, =273
- RV, PV

Avplvin i A Ll i 3 —

ppiying T o1,

L p

- 160100, 273 _ g1 4 Jige
300 760

Example 24.  One litre of oxygen at NIP is allowed to
react with three times of carbon monoxide at NTP. Calculate the
volume of each gas found afier the reaction. :

Solution: The desired equation is:
2C0 + 0, —2C0,
2 vol. i vol. 2 vol.
1 vol. of O, reacts with 2 vol. of CO
or’ 1 litre of O, reacts with 2 litre of CO
Thus, 1 litre of CO remains unreacted. _

1 vol. of O, produces CO, =2 vol.
or. 1litre of O, will produce CO, = 2 litre
Thus, gaseous mixture after the reaction consists

Volume of CO=1 litre
Volume of CO, =2 litre .

IUKTRATIONS OF OBJECTIVE QUESTIONS

16. 10 litre of O, gas is reacted with 30 litre of CO ;gas at STP. The
volumes of each gas present at the end of reaction are:
" [CMC (Veilore) 2008§

* (a) CO (10 lire), CO, (20 litre)
(b) O, (10 litre), CO (30 litre)
(¢) CO (20 litre), CO, (10 litre)
(d) 0, (10 litre), CO, (20 litre)
(€) 0, (10 litre), CO (10 litre)
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[Ans. (a)]

[Hint: CO(g) + 1502(@ — CO,(g)

f=0 30L 0L 0
Afterreaction (30-20)L 0 201]

17. When 10 g of 90% pure limestone is heated, the volume of

CO, (in litre) liberated at STP is: [JEE (WB) 2087]
(a) 22.4 litre {b) 2.24 litre

(c) 20.16 litre {d) 2.016 litre

[Ans. (d)] N

[Hint: Mass of CaCO, in the sample = 10 X % =9g

CaCO;(s) — Cal(s) + COL(g)
1 mol 1 mol”

100g 224L

4 ~ '
9 gm CaCO; will give | % X 9} litre of CO,, i.e.,2.016 litre
N

of CO, ]

18. 100 mL of PH; on heatmg fonns P, and Hz, volume changes in

~ the reaction is; (DPMT 2009)
(a) an increase of 50 mL (b) an increase of 100 ml .
(¢) an increase of 150 mL (d) a-decrease of 50 mL
[Ans. ()] ‘ o
[Hint: 4PH,{g)— P, (s)+ 6H,(g)
4 mol 6 mol
. 4ml 6'mi

volume of H, produced by 100 mL PH, = gx 100 =150 mL

Thus, there is increase of 50 ml.]

Example 1.

remove the hardness of 1000000 litre of water contazmngl 62g
of CaCOy per litre.

Solution: Mass of Ca(HCO:;)2 in the water

=1.62 x 1000000
o =1620000g = 1620 kg
Reaction involved in the removal of hardness may be given as,

Ca(HCO,), + Ca0 — 2CaCO, + H,0
162 kg . 56 kg

162.kg Ca(HCO,),, require 56 kg CaO |
1620 kg Ca(HCO,), will require 560 kg Ca0. ‘
- Example 2. 4 mixture in which the mole ratio of H, and
O, is 2:1is used to prepare water by the reaction,
2H,(g)+ 0,(g)— 2H,0(g)

The total pressure in the container is 0.8 atm at 20°C before.

the reaction. Determine the final pressure at 120° C after reaction

assummg 80% yzeia’ of waz‘er (IT 1999)
Solutmp Pu, = -5 % 0.8 =0.533 atm
poy = % X 0.8 = 0.266 atm
| M, -+ 0O, —> 2H,0
=0 ‘ 0533 0266 0o
After the reaction | 0-333%20 . 0266x20 0.533 x 80
1 100 100 - 100 .-
=0.1066 =0.0533 = 0. 4264
Total pressure = 0.1066 + 0.0533 + 0.4264 = 0.5863 atm
. P P A
Using Gay-Lussac’s law, —-=—-%
L 5 ,
105863 _ Py :
293 393

Py =0.7864 atm -

- Calculate the weight of CaO required to

.- Example3. A4n impure sample of ea:’éium carbonate
contains 80% pure calcium carbonate. 25 g of the impure sample

reacted with excess of hydrochloric acid. Calculate the volume of
carbon dioxide at NTP obtained from this sample.

Solution: 100 g of impure calcium carbonate contain

= 80 g pure calcitm carbonate
- 25 g of impure calcium carbonate sample contain
100

=20 g pure calcium carbonate-

x 25

The desired equation is:

© -CaCoO, + 2HCl— CaCl, + CO, +H,0
1 mol 22.4 litre,
. 100g at NTP .

100 g pure CaCO; liberate = 22.4 litre CO,
20-g pure CaCOj liberate = % x 20

= 4.48 litre CO,

.+ Exampled. The weight of 1 litre sample of ozonised
oxygen at NTP was found to be 1.5 g. When 100 mLof this mixture
at NTP were treated with turpentine oil, the volume was reduced
0 90 mL . Hence, calculate the molecular wezghz of ozone.

Solution:  Volume of ozone
= volume absorbed in turpentine oil
=10mL
Volume of oxygen =90 mL. -
Mass of 100 mL mixture = ——— x M + —0_ x32=0.15
- 22400 22400
'On solving, we get M =48

. Molecular mass of ozone = 48
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‘Example5. A4 mixture of NaHCO; and Na,CO; weighed
1.0235g. The dissolved mixture was reacted with excess of
- Ba(OH), to form 2.1028 g BaCO4, by the following reactions:

Na,CO; + Ba(OH ), — BaCO; + 2NaOH
NaHCO; + Ba(OH ), — BaCO4 + NaOH + H,0

What was the percentage of NaHCO; in the original mixture?
Solution: et x g of NaHCO; be present in the mixture.

Mass of Na, CO; in the mixture = (1.0235-x) g
Number of moles of NaHCO; = %

Number of moles of Na,CO4 = - (10235 =) 0235 —»
106
Number of moles of BaCO,
' o = Number of moles of N’aH.CO'3
o T ¥ Number of moles of Na,CO; .
L(mzi_’_ (1.0235-x) "~ ~
197 84 106
x=04122
Amount of NaHCO,; =0.4122¢g . |

0:4122

Percentage of NaHCO; = x 100 = 40.27
1.023

Example 6. A mixture of ethane and ethene occupies 40
litre at 1.00atm and at 400 K. The mixture reacts completely with
130g of O, to produce CO, and H,O. Assuming ideal gas
behaviour, calculate the mole fractions of C,H s and C,H , in the

mixture. (IIT 1995) ~
Solution: Volume of the mixture at NTP
_A0XT 273 a3 itre
400 1

Let the volume of ethane = x litre
Volume of ethene = (273 — x) litre
* Balanced equations:
C,Hy +7/20, — 2CO, +3H,0

1 vol. 7/2 vol.
C,H, +30, —> 2CO, + 2H,0
1 vol. 3vol.

Total volume of oxygen required for complete combustlon of
the mixture is:

BH (27.3-x) X 3} litre

2
Tx+.(27.3—-x)x6 y 32
2 224

|:7x +(27.3=x)X 6} litre

Mass of oxygen = [

130= (x + 163. 8)><£
224

x=182 - .

Hence, mole fraction of ethane = % x 100 = 66.66

Mole fraction of ethene = 33 34

Example 7. A mixture of HCOOH and H,C, 04 is heated
with concentrated H,SO,. The gas produced is collected and on
treating with KOH solution, the volume of the gas decreases by

'V 6th. Calculate the molar ratio of the two acids in the original

. mixture. (11T 1999)
. Conc. H,SOy4 )
-Solution: HCOOH — > CO + H20
’ 1 mol - Heat 1 mol
Conc. H,80,
H,C,0, — 5 CO +CO, + H,0
1 mol Heat Imol  1mol

Let a moles of HCOOH and b moles of H2C O, be present in
the original mixture.

Moles of CO, formed = b
Total moles of gases=a+b+b=a+ 2b
C02 is absorbed by KOH and the volume reduces by 1/6th.

Moles of Coz_“”b
or : S b= a+2b
or . o a=4b.
or. . s ‘- E=4
or - a:b=4:1

Example 8. 3 6 ‘g mixture of sodium chloride and
potasszum chloride is dissolved in water. The solution is treated
with excess of silver nitrate solution: 7.74 g.of silver chloride is
obtained. Find the percentage of sodium chloride and potasszum

_chloride in the mixture.

Solution: The balanced equatlon between NaCl and AgNO,
is: :
NaCl + AgNO3 ——> AgCl + NaNO;

1 mol - 1 mol
. 585¢g 1435g

- Let x g of NaCl be present in the mixture.
' 58.5 g NaCl produce = 143.5 g AgCl

x g NaCl will produce = 1548355 x x g AgCl

The balanced equation between KCl and AgNO; is:
KCI + AgNO; — AgCl + KNO,
1 mol 1 mol

745¢ 1435g

KCl present in the mixture = (3.60—-x) g
74.5 g of Cl produce =143.5 g of AgC1

(3.6—x) gof KCl will produce = 1744355 X (3.6 ~x) g of AgCl

143.5 143 5 (36

i x)=1774
585 ' 745

Thus,

Moles of COformed=a+b -
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x=1.54
% of NaCl = 2% %100 = 42.7
3.60
LRI

% of KCl =

Ei:ample 9. 5 g of K,80, were dissolved in 250 mL of
~ solution. How many mL of this solution should be used so that
1.2 g of BaSO, may be precipitated from BaCl, solution?
Solution: The desired equation is: ‘
" BaCl, + K,SO, — BaSO, +2KCl
‘ 2X39 432464 137432+ 64
=174g =233g

233 g of BaSO, obtained from 174 g of K,S0,

1.2 g of BaSO, will be obtained from % x1.2

= (), 8961g0f K,SO,
5 g of K, SO, are present in 250 mL of solution

So, 0.8961 g of K,S50, will be present in %-9 x 0.8961

=44 8mL of solution :
Example 10. 4 2.00g of sample containing Na,CO; and

- NaHCO; loses 0.248 g when heated to 300° C, the temperature at ‘

which NaHCO, decomposes into Na,CO,, CO, and steam. What
is the percentage of Na,COy in the mixture?
2NaHCO,; —3Na,CO; + CO2 +H,O
168g 18
62 g

Solution:

The loss comes due to evolut1on of CO, and steam.
62 g loss occurs when the quantity of N aHCO3 is168g.

10.248 g loss will occur when the guantity of NaHCO3
’ _168

x 0.248=0.672g
Quantity of Na ,CO, in the sample = (2.0 - 0.672) = 1.328 g

% of Na,CO; = 1,'3228

x100 = 66.4

* . Example 11. 4 1.00g sample of KCIO; was heated under
stich conditions that a part of it was decomposed according to the
equation,

2KCIO, — 2KCl + 30, D
and the remaining underwent change according to the equation,
4KCIOy —— 3KCIO, + KCl RN (7))

If the amount of oxygen evolved was 146.8mlL at STP
calculate the percentage by mass of KCIO, in the residue.

Selution: 2KCIO, —— 2KCl + 30,
2(39 + 355 + 48) 239+ 355) 3% 224 lre
245¢g 149g 67.2 litre

67.2 litre of oxygen evolved from 245 g of KCIO

.0,4648 of KCIQ _will yield =
; £- 3 y 490

245

0.1468 litre of oxygen will be evolved = o x 0.1468

=0.5352 g of KCIO,
Hence, KCIO, left for eq. (ii) reaction,
(1.00- 0.5352)=0.4648 g
245 g KCIO; will yield KCI =149 g
0.5352 g KCIO, will yield KCl = —12‘% x0.5352 g=03254¢

Considering eq. (ii), )
+ Kl

4KCl0; —— 3KCIO,
4039 + 35.5 + 4%) 3(39+35.5 + 64) - (32 + 35.5)
490¢g 415.5¢g 745g

490 g of KCIOQ yleld 415 5g of KC104

4155 04648

=0.3941 g of KCIO,
490 g KCIO; yield =74.5 g of KCl

0.4648 g of KCIO; will yield = %55- x 0.4648

=0.0707 g of KCl
Total mass of residue = 0.3254 + 0.3941 + 0.0707

=0.7902¢g

%KCIO, = 22331 x 100 = 49.8

. Example 12. A mixture of FeO and Fe,0, when heated in
air to- a constant weight gains 5% in its mass. Find the
composition of the initial mixture.

Selution: Letthe % of FeO in the mixture be = x
So, % of Fe; 0, in the mixture = (100~ x)
"FeO on heating is converted into Fe,0;.

4FeO + O, — 2Fe, 04
288g 320g

288 g of FeO yield = 320 g of Fe, 04

x g of FeO will yield = % x gof Fe,04

2Fe; 0, + 1 0, —3Fe, 04
464 2 480¢

464 g of Fe; O, yield = 480 g of Fe, 0,
(100 —x) g of Fe, 0 will yield = i8—(2(10{) - x) of Fe,0;

Total Fe, O -@ +i82(100 x)
2737 088

464
According to the question,
320 480

S X+ g (100-)=105
288" 464
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. x=202
So, percentage of FeO = 20.2
and - percentage of Fe,; O, =798

0,

the

Example 13. A mixture in which the mole ratio of H, and
is 2:1,is'used to prepare water by the reaction:

2H, (g)+ 0, (g)— 2H,0(g)

The total pressure in the container is 0.8 atm-at 20° C before
reaction. Determine the final pressure at 120°C after the

reaction, assuming 80% yield of water. (11T 1999)
Solution: The given reaction is:
2H,(g) + 0,(g) — 2H,0(g)
Initial moles 2n n 0
Final moles  (2n— 2x) (n-x) 2x

10,

11.

- % yield =80

solution of 15 g of BaCl, resulting in the formation of a white

precipitate of insoluble BaSO,. How many moles and how

marny grams of BaSO, are formed? »

Zinc and hydrochloric acid react according to the reaction:
Zn(s) + 2HCl(ag.) — ZnCl,(ag.) + Hy(g)

© If 0.3 mole Zn are added to hydrochloric acid containing 0. 52

mole HCL, how many moles of H, are produced?
Calcium carbonate reacts with aqueous HCl to give CaCl, and
CO, accordmg to the reaction:,

CaCO;(s) + 2HCI(ag.) — CaCly(ag.) + HyO+ COQ{g) '

What mass of CaCOs is required to react completely with 25
mL of 0.75 M HCI?

Calculate the mass of iron which will be converted into its
oxide by the action of 18 g of steam. (MLNR 1996}

How. much potassium chlorate is needed to obtain 2.4 htre
" oxygen at NTP?

heating 8.4 g of sodium bicarbonate.

Calculate the volume of air needed for the combustion of | k'g
of carbon.

Hint: 100.parts of air contain 21 parts of oxygen by volume.]
How many grams of oxygen will be formed by the action of 12

-g of sodium peroxide on water? Calculate also the volume of
the gas at NTP.

A gaseous compound of carbon and nitrogen contammg

53.8% by weight of nitrogen was found to have a vapour -

density of 25.8. What is the molecular formula of -the
compound?

heating *0C kg of limestone which is 93% pure.

How many moies of impure potassium chlorate of 75% purity
are required to produce 492 g of oxygen?

500 mL of 0.25 M Na,S0, solution is added to an aqueous -

Calculate the volume of carbon diokide obtained at NTP by ‘

Caicelate the weight of lime (CaQ) that can be obtained by '

957
x=08n
After the reaction,
Number of moles of Hy =21 - 2x 0.8z =0.4n
Number of moles of O, =0.2n
Number of moles 6f H,O = 1.6
' Total moles = 0.4n+ 0.2}1 +1.6n=22n
Initial state: PV =nRT
-0 8%V =3rx Rx293 (D)
After the reaction, P x ¥ =2.21 R x 393 (i)

Solving egs. (i) and (ii), we get

12.

1.

14.

15.

17.

18.
L 19.
20.

21.

P=0.787 atm

What weight of zinc will react with dil. sulphlmc acui to
liberate 1000 mL of hydrogen at 27°C and .750 mm pressure?

1.2 g sample of Na,CO;, and K,CO, was dissolved in water to’
form' 100 mL solution. 20 mL of this solution required 40 mL
of 0.1 N HCl for complete neutralization. Calculate the weight
of Na,C0O; in the mixture. If another 20 mL of this solution is
treated with excess of BaCl,, what will be the weight of the
prempxtate“? : (1T 1997

‘Calculate the volume of air containing 21% by volume of

oxygen at NTP required to convert 294 mL of SO2 into SO,
under the same corditions.

4°g of an impure semple of CaCO3 on treatment with excess
HCl produce 0.88 g CO,. What is the per cent purity of CaCOs,

' sample‘?
. What weight of AgCl will be prec:1p1tated when a solution

coritaining 4.77 g of NaCl is added toa solutlon of 5.77 g'of

-AgNO,?

Hint:  AgNO;isa lmntmg reagent in thls problem. ]

1.0 g of an alloy of aluminium and magnesium is treated with
excess of dil. HCl. The evolved hydrogen collected over
mercury at 0°C has a volume of 1.20 litre at 0.29 atm pressure.
Calculate the percentage composition of the alloy.

-How much iron can be theoretically obtained by the reduction
- of LO kg of Fe, 0,7 (At. wt. of Fe = 56)
-34 g of pure H,0, is decomposed. Calculate the mass and

volume at NTP of oxygen that will be evolved.
Find the percéntage composition of iron and magnesium, 5.0
g, which when dissolved in acid, gave 2.81 litre of H, at NTP.
Equal weights of Hg and iodine are allowed to react
completely to form a mixture of mercurous iodide and
mercuric iodide. Calculate the ratio of the masses. of
mercurous and mercuric iodides formed. (Hg = 201,1=117)
Hint: Hg + 1, — Hgl,;

01y 254g 455 g
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2Hg + I, — Hg,l, ' 22. Amixture of Nal and NaCl gave with sulphuric acid, Na,50,
d2g  ate - 6362 . equal in mass to the original mixture taken. Find the
Let the wt. of Hg,I, formed be x and Hgl, formed be . : percentage composition of the mixture.
402 254 o 23. - A mixture of calcium and magnesium carbonates weighing 1.4
In the case of Hg,1,, Hg = 656" 15 T 656" g was strongly heated until no further loss of weight was
201 2 54 perceived. The residue weighed 0.76 g. What percentage of
In the case of Hgl,, Hg = 455 Vs by = 755 y MgCO, was present in the mixture?

402 201 254 254
— Xt Yo X b ———
656 455 656 455
From this equation, x/ ycan be calculated.]

So,

1. 0.072mol, 168¢ : ‘ A 13. Na,CO, = 0.5962 g, K,CO, = 0.6038 g, BaCO, =0.394 g

2. 026 . ' : 14, 700 mL

3. CaCO,=094g o . . 15, 50%

4. #2g : © 16, AgCl=487¢g
5 875g ' 17. Al =54.87%, Mg = 45.13%

6. 1.I2L° , ' < 18, 700g

7. 8890 L S 19, 16g11.21itre

8. 2462g 1.723L a , 20. Fe=69.60%, Mg = 30.40%

9. C,N; ; ' : 210 0513:1
10. 104.16 kg ‘ 22. Nal = 28.86%, NaCl = 71.14%
11. 133 mol ' 23, 20.45% '
12. 2.245 g of zinc i
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16.

11.

12

13.

(a) AlCI

Set-1 : Questions with single correct answer

The formula which represents the simple ratio of atoms in a’

compound is called:

{(a) erpirical formula {b) molecular formula

(¢) structural formula (d) rational formula

The empirical formula of a compound is CH. Its molecular
weight is 78. The molecular formula of the conipound will be:
@ CH, () CsHy () CH, (&) CeH

An organic compound on analyms gave C =545%, H=9.1%
by mass. Its empirical formula is:

(@ CHO, (b) CH,O () C,H,0 (d) C;H,0

The chloride of a metal has the formula MC13 The formula of

its phosphate will be: -

(a) MyPO, (b) MPO, (c) M,PO, (d) M(PO4)2
The formula of chioric acid is HC10;: The formula for calcium
chlorate is:

(a) CaClO, (b) Ca(ClO,),

(c) Ca,ClO;, (d) Ca(GlO,),

An element 4 is tetravalent and another element B is divalent.
The formula of the compound formed from these clements
will be: : ‘
(a) 4,B (b) 4B {c) 48, (d) 4,B,

A compound of aluminium and chlorine is composed of 9.0 g
Al for every 35.5 g of chlorine. The empirical formula of the
compound is:

(b) AlCI, (c) AICl, (d)y AlCIL,

Two clements 4 (At. mass = 75) and B (Atf. mass = 16)
combine to yield a compound. The % by mass of 4 in the
compound was found to be 75.08. The formula of the
compound is: (MLNR 1591)
(a) 4,B (b) 4B (c) 4B, (d) 4,B,

On analysis, a certain compound was found to contain iodine

- and oxygen in the ratio of 254:80 The formula of the

compound is; (At. mass 1= 127,0= 16) .

(a) 10~ (b) I,O {c) 150, (d) 1,04

The haemoglobin from red corpuscles of most mammals
contains approximately 0.33% of iron by weight. The
molecular weight of haemoglobin is 67,200. The number of
iron atoms in each molecule of haemoglobin is:

() 1 ®2 - (3 (d) 4

24.9 g.of sodium thiosulphate (Mol. mass = 249) is weighed .

by a chemist. The moles of sodium thiosulphate he has
welghed are:

@— ) 1 © @ 1
5 2

The mass of sulphuric acid needed for dlssolvmg 3.¢
magnesium carbonate is:

(@ 3.°0g (b) 7.0 (c) 1.7g (d) 17.0g

10 mL 0. . sclution of H,()2 liberated 0.3 g of iodine from K1
solution, The percentage of H,O, in the solution is:

(a) 0.27¢g (b) 0.67g (c) 047g  (d) 087¢g

15,

16.

17.

18.

19.

20,

21.
22.

23,

24

25,

26.

27.

(@) 30.0g

(2) 384,

- (a) 30

(@) 2g

(a) 1.12 litre

14.

The mass of CO, obtained when 60 g of calcium carbonate is
treated with excess of hydrochloric acid is:

(b) 150g (o) 132g (d) 264¢

The % loss in mass after heating a pure sample of potassium
chlorate (Mol. mass = 122.5) will be:

(@) 1225  (b) 2450  (c) 39.17  (d) 49.0

~The volume of oxygen required for complete oxidation of 2.0

litre methane at NTP is:

(a) 2 litre . (b) 4lire  (c) 1 litre (d) 3 litre

3 volumes of hydrogen are required to combine with one
volume of nitrogen to form 2 volumes of ammonia. When 1

mole of hydrogen is allowed to react with the mole of
nitrogen, the two gases: o . S

(a) donotcombine . . ) [

(b) combine and both the gases are used up completely

() 2/3 mole of nitrogen remains unreacted

(d) some hydrogen remains uncombined

The percentage of nitrogen in urea is about:

(b) 46.6 (c) 59.1 (d) 61.3

If a mixture containing 3 moles of hydrogen and 1 mole of
nitrogen is converted completely into ammonia, the ratio of
initial and final volumes under the same temperature and
pressure would be:

@3:1 . (b)1:3 {cy 2:1 dy1:2

The mass of residue left after strongly heating 1.38 g of silver
carbonate will be:

(a) 1.16g (b) 1.33g  (c) 266g (d) 1.08¢g

The mass of oxygen with which 13.5 g of aluminium will
completely react is:

(a) 4¢g {(b) 8¢ () 12¢g (d 16g

1.6 g of an organic compound on combustion gave 4.4 g
carbon dioxide. The % of carbon in the organic compound is:
(b) 45 {c) 60 {d) 75

At NTP, 10 litre of hydrogen sulphide gas reacted with 10 litre
of sulphur dioxide gas. The volume of gas, after the reaction is

.complete, would be:

{(a) 5 litre (b) 10litre (c) 15litre  (d) 20 litre
A substance contains 0.25% iron by weight. The molecular
mass of the substance is 89600. The number of iron atoms per

‘molecule of the substance is:

(@ 5 (b) 4 (¢) 3 2 .

The minimém amount of hydrogen required to reduce 7.95 g
of CuO (Mol. mass = 79.5) will be: .

, (b) 4g

(c) 2240 mL at NTP (d) 22400 mL at NTP

2.0 g mixture of sodium carbonate and sodium bicarbonate on
heating to constant mass gave 224 mL of CO, at NTP. The %
mass of sodium bicarbonate in the mixture is:

(a) 50 (b) 54 (c) 80 (d) 84

What volume of hydrogen at NTP will be liberated when
3.25 g of zinc completely dissolve in dilute HC1? (At. mass of
Zn = 65)

(b) 11.20 litre

(c) 2.24 litre - (d) 2240 litre



960
28.

29.

30.

o 3L

320

33.

34,

3s.

36.

37.

38.

39.

(¢) 10mL of O,
" [Hint:

G.R.B. . PHYSiCAL CHEMISTRY FOR COMPETITIONS

The volume of oxygen at NTP evolved when 1.70 g of sodium
nitrate is heated to a constant mass is:

(a) 0.112 litre (b) 0.224 litre(c) 22.4 litre (d) 11.2 litre

50 g limestone is-heated. The quantity of quicklime produced
is;

(a) 56 ¢ (b) 28¢ (c) 14g (d) 10g
Assuming that petrol is octane (CgH;q) and has a density of
0.8 gmL™', 1.425 litre of petrol on combustion will consume:
(a) 100 mole of oxygen (b), 124 mole of oxygen

{c) 150 mole of oxygen (d) 175 mole of oxygen

1 mole of calcium phosphide on reaction with excess of water
gives: (ITT 1999)
(a) 1 mole of phosphine '

(b} 2 mole of phosphine

(c) 2 mole of phosphoric acid

(d) 1 mole of phosphorus pentoxide -

‘Assuming fully decomposed, the volume of CO; released at

STP on heating 9.85 g of BaCO; will be: (Atomic mass of
Ba = 137) [CBSE (PMT) 2004]
(a) 0.84 L (d 1.12L

(by 2241 (c) 406L

Mn04 (1 mole) in neutral aqueous medium disproportionates A

to: .  (AIIMS 2003)
(a} 2/3 mole MnOj and 1/3 mole MnO, ’

(b) 1/3 mole MnOj; and 2/3 mole MnO,

(¢) 1/3 mole Mn,0, and 1/3 mole MnO,

(d) 2/3 mole Mn,0; and 1/3 mole of MnO,

56 g of nitrogen and 8 g of hydrogen gas are heated in a closed
vessel. At equilibrivm 34 g of ammonia are present. The
equilibrium number of moles of nitrogen, hydrogen and
ammonia are respectively:
(@) 1,2;2 2,21 (©1,1,2 (d2,1,2

If 30 mL of H, and 20 ml. of O, reacts to form H,0, what is
left at the end of the reaction? (AFMT 2067
(a) 10 mL of H, (b) SmLofH,
(d) 5mL of O,

Hy(g) + 5 02(8) ——>H9_0(g) ]

tnitially 30 20 -0

Adter the reaction ] (20 - 15) ) 39
For the formation of 3.65 g of hydrogen chloride gas, what
volumes of hydrogen gas and chlorine gas are required at NTP
conditions? {PMT (Kerala) 2005]
(a) 1.121,1.12L (b)l 121,224L \
{c)3.65L, 1.83 L (1L, 1L
An alkaloid contains 17.28% of nitrogen and its molecular

- mass is 162. The number of nitrogen atoms present in one

molecule of alkaloid is: [PMT (Kerala) 2005}
(a) five (b)four -~ {c)three {d) two
x gm of CaCO3 was completely burnt in air. The wexght of the

solid residue formed.is 28 g ‘What is the value of *x” in grams?
: (EAMCET 2005)
.(a) 44 (b) 200 (c) 150 (d) 50

Sodium bicarbonate on heating decomposes to form sodium
carbonate, CO, and water. If 0.2 mole of sodium bicarbonate
is completely decomposed, how many mole of sodium
carbonate is formed? [CET (J&K) 2006; SCRA 2009]

(KCET 2064) .

40.

41.

42.

43.

44,

" of ozone formed atT K?

" (a)168 g

(a) 0.1
[Hint:

(b) 0.2, (¢} 0.05
The reactlon mvolved is:

(d) 0.025

INGHCO,(5) —= Na,CO4(s) + CO,(g) +. HZO(I)]

One mole of acidified K,Cr,0, on reaction with excess of K1

will liberate . . . . moles of1,. [PET (Kerala) 2006}
(@6 (1 ()7 (d3
Mint: Cr,03 + 14H* + 61" —— 2Cr™ + 31, + 7H,0)

The decomposition of a certain mass of CaCO, gave 11.2 dm’
of CO, gas at STP. The mass of KOH required to completely
neutralise the gas is:

[ECET 2006; Indraprastha {Engg.) 2007
(a)36¢g (by28 g (c)42g (d)20 g
AtT K, 100 litre of dry oxygen is present in a sealed container.
It is subjected to silent electric discharge, till the volumes of
oxygen and pzone become equal: What is the volume (in litre)
[EAMCET (Engg.) 20051

(3 501 - (6oL {c)30L {(d)40L
[Hint: 30, — 20,
t=0 100 0
After thereaction  100~3x  2x
y 100 ~ 3x =2x or x=20

Volume-of ozone =2x =40 L} e e e
In the reaction,
2A1(s) + 6HCl(aq.) ——> 2A1** (aq.) + 6C1 (aq.) + 3Hy(g):
(ALEEE 2007)
(a) 11.2 L H, (g) at STP is produced for every mole of
HCl{aq. ) consumed
(b) 6 L HCl(ag. ) is consumed for every 3 L H, (g ) produced
(c) 33.6 L H,(g) is produced regardless of temperature and
pressure for every mole of Al that reacts
(d) 67.2 1. H,(g )at STP is produced for every mole of Al that
reacts ,
The weight of iron which will be converted into its oxide
(Fe;0,) by the action of 18 g of steam on it will be:
(Atomic mass of Fe = 56) [CMC (Vellore) 2697|

(by84 g ()42 g @z2lg
Mint:  3Fe(s)+ 4H,0(g) ——> Fe,0, (s) + 4H,(g)
: 3mol. 4mol
3x56 4x18
=168g =72 g

72 g steam reacts with 168 g of iron

.18 g steam will react with 42 g of iron.]~

Match the following :
’ List-I List-11 (at STP)

(A) l0g Ca(:c)3 (i) 0.224 L CO,

ey
Deeomposmon

Excess HCI

i) 4.48 L CO;
(B) 1.06 g Na,CO, ———— ) 2

(iii) 0.448 L CO,

E [¢] -
(O 24gC——— (iv) 2.241.CO,
(D) 0.56 ¢ CO — =2 (v) 2241LCO,

’ Coarmbustion



46.

47.

48.

49,

50.

51.

&
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The correct match is: [EAMCET (Engg) 26681

A B C D

() (iv) (1) (ii) (iii)

) ) @ (i1) (iii)

© - (1) ay (i) (ii)

(d) - () (iv) (ii) (iii)

[Hint: (A) CaCO, — CaO+ CO, 5
100g 24L
10g 224 1L

(B) Na,CO, + 2HCl — 2NaCl + H,0 + CO,

1 mol (106 g) 224L
1.06 g 0.224L

(©) C +0,—> CO,
12g 224L
24¢ 448L
) 1 53.
D) CO + = O2 — CO, ]
- 288 24L
056g 0.448L
Fe’* — 5 Fe** + ¢7, MnO; + 5¢” — Mn?", the ratio of
stoichiometric coefficient of Fe*+ and MnQyj is: (DPATT 2008)
(a)1:5 b)5:1 (c)2.3 (d6:1.
What volume of oxygen gas (O, ) measured at 0°C and 1 atm,
is needed to burn completely 1L of propane gas (C;Hg)
measured under the same conditions ?
(CBSE-PMT (Pre.) 2088
(@.5L (b) 1I0L ()7L (d6L
[Hint: CHg(g) + 50,(g) — 3CO,(g) + 4H,0(g) ]
1 vol. 5 vol. 3 vol. 4 vol.
1L 5L 3L 4L
How many moles of lead (II) chloride will be formed from a
reaction between 6.5 g PbO and 3.2 g HC1 ?
(OBSE-PAIT (Pre.) 2008 54.
(a) 0.011 (b) 0.029 (c) 0.044 (d)0.333
6.5 32
it =——=10.029; 1 = =0.087
[Hint: npyo 224 My 365
The reaction is, - 33.

PbO+ 2HCl — PbCl, + H,0 _

PbO will be limiting reagent because on complete consumption, it
gives !east amount of product, i.e., 0.029 mol PbCl,.]

1 mole of methylamine on reaction with nitrous acid gives at
NTP: '
(a) 1 litre of nitrogen
(c) 11.2 litre of nitrogen
[Hint: CH3_

1 mot

(b).22.4 litre of nitrogen
(d) 5.6 litre of nitrogen

NH, + HONO —— CH; —OH+N, + H,0]

22.4 litre
at STP -

The value of ‘n’ in the reaction :

Cry02™ + 14H' + nFe** — 2Cr** + nFe’* + TH,0
will be ; [PET (MP) 2008]
(@)?2 (b)3 (©) 6 (d)7
In the complex with formula MCl, -4H,0, the coordination
number of the metal M is six and there is no molecule of
hydration in it. The volume of 0.1 MAgNO; solution needed to

precipitate the free chloride ions in 200 mL of 0 01 M solution 36.

of the complex is: FENT (W oratad 2

-(a) 40 mL

~ reaction will be :

961

(b) 20 mL (c) 60 mL (d) 80 mL
[Hint: The complex will be [M (H,0),Cl,]Cl the complex will
have free chloride ion concentration of (0.01 M).

1CI" + 1AgNO; —— AgCl + NOj3

MYV, MV, 0.01x200 0.1xV,
= or =
1y 1y 1 1
V,=20mL ]

1.5 g CdCl, was found to contain 0 9 g Cd. Calculate the
atomic weight of Cd. EAMCET {(Fegg.) 2609
(a) 118 (b) 112 “(c) 106.5 (d)53.25

[Hint: .~ 0.6 g chlorine combines with 0.9 g Cd

*. 71 g chlorine will combine with % x71gCd,ie, 106.5gCd

-, Atomic weight of Cd = 106.5]
10 g of hydrogen and 64 g of oxygen were filled in a steel

vessel and exploded. Amount of water produced in this
o O (AIPMT 2089
(b) 2 mol

(a) 1 mol (c) 3 mol (d) 4 mol
[Hint: 10gH,, ie, 5 molis mixed with 64 g0, , i.e., 2 mol
2H;(g) + O,(g) — 2H,0(g)
2 mol 1 mol 2 mo}
Casel : Let H, is completely consumed
- 2 mol H, gives 2 mol H,0
*. 5 mol H, gives 5 mol H,0
CaseIl: Let O, is completely consumed

- 1 mol O, gives 2 mol H,0
". 2 mol O, gives 4 mol H,0

Since O, gives least amount of product on complete consumption
hence it is limiting reagent and amount of H,O formed will be 4
mol.] )
In an experiment, 4 g of M,0O, oxide was reduced to 2.8 g of
the metal. If the atomic mass of the metal is 56 g mol ™', the
number of oxygen atoms in the oxide is: CAFMO 201
(a) 1 (b)2 (c)3 (d)4

A vessel fitted with a weightless, frictionless piston of 0.025
m? area contains conc. HCI. The piston moved 1 m outward
when 0.075 kg of iron fillings were added at 300 K. The
solution left behind was found to contain Fe(Il). The

approximate purity of the iron sample is: (ISAT 2010)
(a) 50% . (b) 75% (c) 90% (d) 40%
[Hint; Volume of H, gas produced = 0.025 x 1 = 0.025 _rn3
. =25L
PV =nRT
1x25=nx0.082%x200
ny, =1.016

The reaction involved is :
Fe+ 2HCl — FeCl,+ H, T

Thus, number of moles of iron will be 1.016.
ie, Mas iron is L016X 56 i.e., 56.896 g

% purity of iron sample = 36896

x 100 = 75%]

The reaction of calcium with water is represented by the
equation:

Ca + 2H,0 —— Ca(OH), + H, T
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57.

[ A#uswers : oBsECTIVE QUESTIONS

G.R.B. PHysicaL CHEMISTRY FOR COMPETITIONS -

What volume of H, at STP would be liberated when 8 g of
calcium completely reacts with water? (ALIMS 2014)
(@) 0.2em® () 0.4em®  (c) 224em®  (d) 4480 cm®

What volume of hydrogen will be liberated at NTP by the
reaction of Zn on 50 mL dilute H,SO, of specific gravity 1.3
and having purity 40%? [BHU (Mains) 2016}

{a) 3.5 litre
[Hint:

(b) 8.25 litre (¢} 6.74 litre  (d) 5.94 litre
Mass of H,S0, = 2 3X40 ¢
100
Zn+H,80, — ZnSO,+ H,

Volume of H, at NTP = % %26 =5.94 litre]

1. (a) 2. (d) 3. (o) 4. (b)
9. @ 10. (@ 1. @ 12 (a)
17. (o) 18. (b) 19. (¢ 20. (4
25. (c) 26. (d) 27. (a) 28. (b)
33 (a) 4. «© . 35 @) 36. (a)
41. (b) 42. @) / 43. (¢ . 44 (o)
49. (b) - 50. (c) 51,

®) . 52. (c)
57. (d) :

13.
21.
29.
37
45,
53.

(b) 6 (0 7. (@) s

)
(b) 14. @ - 15. () 16. (b)
© - 2. (d 23, (a) - 24. (b)
b 30 (@ 3. (b 32, (d)
W 38 (d) 39. (2) 40. (d)
(a) 46, by 47, (a) 48. (b)

(d)

@ - 54 (© © 85 (b)) 56.
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& BRAIN STORMING PROBLEMS ¥/ // 7/ it

l OBJECTIVE QUESTIONS | for |

TIT ASPIRANTS

The following questions contain single correct option:

1. What mass of Mg(OH), is required to neutralize 125 mL of
0.136 M hydrochloric acid solution?

Molar mass of Mg(OH), = 58.33 g mol ™",
(2)0248g (b)) 049 g (c)0992g (d)1.98g
- [Hint: Mg(OH), + 2HCl —> MgCl, + 2H,0

MV 0.136x125

1000 1000
2 mole HC! is neutralized by 58.33 g of Mg(OH)2

».0.017 mole HC1 will be neutralized by 33 %X 0.017gof

Number of moles of HCl = =0.017

Mg(OH),
=0496¢]
2. Calculate the mass of ammonia that can be produced from the
decomposition of a sample of (NH 4),PtClL¢ contammg 0.1gPt:
Molar mass of (NH ), PtCl is 443.9 g mol™

(2)0.0811 g (1) 0.0766g (c)0.0175g - (d) 0.00766 g
3. Consider the following data:

Element Atomic mass
A 12.01
B 355

4 and B combine to form new substance X if 4 moles of B
combine with 1 mole of 4 to give 1 mole of X, then wexght
of one mole of X is:

(a) 154 ¢ by7d ¢ (©)475¢g
[Hint: A+ 48— X

Molar mass of X =12.01+ 4 % 35.5 =154 g mol™' ]

(d) 166 g

4. Chlorine can be prepared by reacting HCl with MnO,. The
reaction is represented by this equation:

MnO,(s) + 4HCl(ag.) —> Cly(g) + MnCly(ag.) + 2H,0(})
Assuming the reaction goes to completion, what mass of
concentrated HCI solution (36% HC! by mass) is needed to
pruduce 2.5 g of C1,7
()5.15¢ (bld3g {c)194 ¢ (d)264 ¢

5. What volume of 3 M Na,S0, must be added to 25 mL of 1 M
BaCl, to produce 5 g BaS0,?

(@&72mL ()8&3mL (c)10mL (d) 14 mL
[Hint: Na,S0, + BaCl, — BaSO, + 2Na(l
Number of moles of BaSO, = Mass _ 5 _ 0.0215

Molar mass 233
Number of moles of Na,SO, needed = 0.0215

MV _ 0215
00
33XV 0.0215
1000
V=72mL]

6. When FeCl, is ignited in an atmosphere of pure oxygen, this
reaction takes place:

4FeCly(s) +30,(g) —> 2Fe,04(s) + 6CLy(g)

10.

11,

12.

1f 3 moles of FeCl, are ignited in the presence of 2 moles of O,
gas, how much of which reagent is present in excess and
therefore, remains unreacted?

() 0.33 mole FeCl 5 r'emains unreacted

(b) 0.67 mole FeCl, remains unreacted

{c) 0.25 mole O, remains unreacted

{d) 0.50 mole O, remains unreacted

A self-contained breathing apparatus uses potassium
superoxide, KO,, to convert the carbon dioxide and water in
exhaled air into oxygen, as shown by the equation:

4K0,(s) + 2H,0(g) + 4C0O,(g) —— 4KHCO,(s) + 30,(g) —

How many ‘molecules of ‘oxygen gas will be produced fromr——

0.0468 g of carbon dioxide that is exhaled in a typical breath?
(@) 4.8% 10°°- (b) 6.4 % 107 (c) 8.5x 107 (d)1.9x 10*
[Hint:
o /W\] mole CO, will give 3 b 0 04§8_ moleO,
\ 44 4 44
=7.977 x 107 mol
Number of molecules of O, = 7.977 x 107* x 6.023 x 107
= 4.8%10%] ‘

Antimony reacts with chlorine according to this equation:

28b + 3Cl, === 28bCl,
How many grams of SbCl, can be prepared if 0.012 mole of
antimony are reacted with 0.02 mole of chlorine? The molar
mass of SbCl; equals 228.2 g mol ™.

@152g ()183g (©274g (d)4568

A gaseous mixture of propane and butane of volume 3 L on
complete combustion produces 10 L of CO, under standard

"4 mole CO, gives 3 mole O,

- conditions of temperature and pressure. The ratio of volumes

of propane to butane is:

(ay1:2 (by2:1 {c)3:2 (d3:1

‘What amount of silver will be obtained on thermal decom-
position of 2.76 g of silver carbonate, Ag,CO; (276 amu)?
(ay2.16¢g (b)0.216g (c)2l6¢g (dy2leg

PH (g ) decomposes on heating to produce phosphorous and

hydrogen. The change in volume when 10() mL of such gas
decomposed is:

(@+50mL  (b)+500mL (c)-SOmL  (d)~500 mL
 Mint: 4PH,(g) s Py(s)+ 6Hy(2)

Volume of H, formed by decomposition of 100 mL PH;
i -gxl{]O—lSOmL

Thus, change in volume = (150 ~100) = 50 mL]

What amount of BaSO 4 can be obtained on mixing 0.5 mole
BaCl, with 1 mole of H,50,?

(aju.S5mol  (b)0.15mol (¢)0.Imol (d) 0.2 mol
[Hint: BaCl, + H,S80, —— BaSO, + 2HC1]
Inicially 05 I 0 0

After the reaction 0 (1-035) 0.5 2%05
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13. In the reaction,
CrO; + Hy,80, — Cry(SO,)5 + H20 +0,

one maole of CrC4 will liberate how many moles of O,?
(a)5/2 (k) 5/4
(c)9/2 (d) None of these

14. Calcium carbonate decomposes on heating according to the
equation;
‘ CaCQO;(s) — CaO(s) + CO(g)

. At STP, the volume of CO, obtained by

decomposition of 50 g of CaCO, will be:
(a) 224 litre  (b)4dlitre (o) 11.21liwe. (d) 1 litre

15. The volume in litre of CO, liberated at STP when 10 g of 90%
pure limestone is heated completely, is:
(a)224L (by2.24L  (c)20.16L

[Hint: CaCO; — Ca0 + COx(g)
1 mole 224 litre at STP
(100 ¢)

gg CO,=2241CO,atSTP

g CaC03 —l%g— x9L CO; at STP

thermal

(d)2.016 L

i <:>

= 2.016 L CO, at STP]
16. A metal oxide has the formula Z,0. It can be reduced by
hydrogen to give free metal and water. 0.1596 g of the metal

requires 6 mg of hydrogen for complete reduction. The atomic
mass of the metal is:

(2)27.9 g mol™!
! {(¢) 79.8 g mol™!

(b) 159.6 g mol™!
(d) 55.8 g mol™!

%gi;{ﬂim; 7,05 + 3H,(g) —> 2Z + 3H,0
s 6gH, gives 2moleZ
6 X 10 g H, will give 0.002 mole Z
Mass
Molar mass
01596

Molar mass

Number of moles =

0.002 =

Molar mass = 0.1596 =79.8 g mol™ |
0.002 :

. 17,10 g CaCOy; is completely decomposed to X and Ca0. X is
passed into an agueous solution containing one mole of
sodium carbonate. What is the number of moles of sodium
bicarbonate formed?

[Molar mass: CaCO;(100); Na,CO;(106); NaHCO,(84)].

(a)0.2 (b)0.1 {(c)0.01 (d) 10°

18. Chlorine gas can be produced by reacting sulphuric acid with a
mixture of MnO, and NaCl. The reaction follows the
equation;
- 2NaCl+ MnQ, + 3H,80, — 2NaHSO, + MnSO,
+ ClL + 2H,0

‘What volume._ of chlorine can be produced from 1 g of sodium
chloride under standard conditions of temperature and pressure?
(@) 1.915L  (b)19.05L / ()20.22L (d)0.191L
[Hint: 2 mole NaCl (117 g) = lmole Cl, (22.4 L at STP)

1 g NaCl will give :'%‘—74— L Cl, at STP

=0.191 L Cl, at STP]

19.

26,

21

() 11
~ [Hint:

22.

23.

24.

28,

G.R.B. PHYSICAL CHEMISTRY FOR COMPETITIONS

I mole of a gaseous aliphatic compound CH; 0, is
completely burnt in an excess of oxygen. The contraction in
volume is:

(a)(1+—]—n—§m)
o2 4

130 3
(c)@—in—zmj (d)[l+:}f-n—5m)

A mixture of CH, and C,H, was completely burnt in an excess
of oxygen, vielding equal volumes of CO, and steam.
Calculate the percentages of the compounds in the original
mixture:

(a) 25% CH, and 75% C,H, (b) 30% CH, and 70% C,H,
(c) 75% CH, and 25% C,H; (d) 50% CH, and 50% C,H,
When same amount of zine is treated separately with excess of
H, S0, and NaOH, the ratio of volumes of H, evolved is:

M 12 (0 2:1  (d)9:4
Zn + H,80, — ZnSO, + H;

Zn + 2NaOH —— Na,Zn0, + H, |

10 mole of S0, and 15 mole of O, were passed over a catalyst
to produce 8 mole of SO;. The ratio of SO, and SO, moles in
mixture is:

s N\
(b)LHzn»lm\
4 4 )

(a) 5/4 (b) 1/4 (c) 172 (d) 3/4
- = Catalyse ™ T
[Hint SO;(g) + - 02 (g ) 4 803(g }
t=0 10 15 0
Final 10-x 15- % x
x=8

o, =10-x=2,n5, =8

ﬂso2 _ —% ., -1—]

ngo, 8 4

HgCl, + 4KI — K, [Hgl, ]+ 2KC!
1 mole each of Hv2+ and 17 will fc
HgI4 ?
(a) 1 mol (b) 0.5mol (¢} 0.25mo!l (d) 2 mol
25 mL of 0.15 M Pb (NO, ), reacts completely with 20 mL of
Al, (80, );. The molar concentration of AL, (SO, ); will be:

3Pb(NO, ),(ag.) + Al (80, );(ag. ) — 3PbSO,(5)

+ 2AHNO; );{ag.)

:ow many moles of

(a) 0.0625 M {b) 0.0242 M
] 0.187SM (d)0.2346 M
MV,
[Hint: - M, (NOs), = ;: ALy (504);
[ e
0.15x25 M,x%20
3 1
M, =0.0625]

In the reaction, ‘

2NH,(g )+ SF, —— N,F, + 6HF

3.56 g N,F, is obtained by mixing 2 g NH; and 8 ¢ F,. The '
percentage yield of the production is:

(8)81.28%  (b)71.2%  (c) 68% (d) 79%
Hint: 2NH;(g)+ SF, —— NoF,+ 6HF
34g 190g 104 ¢

Amount ofN7F4 wrmed by g NH, —304& x2=612¢g
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Amount of N,F, formedby 8 g F, = —%% x8=438¢g

N,F, will be limiting and actual amount of product is 3.56 g
Actual amount of product

% yield = % 100
Calculated amount of product
=33 100
4.38
=81.28% 1
The following questions may have more than one correct
options: .
1. 1.5 g of oxygen is produced by heating KCIO ;. How much

2

KCl is produced in the reaction?
(a) 4.15% 107 mol (b)433 g

() 1.78 x 107 mol H133g

_Caleulate the amount of lime that can b produced ,B.y heating

100 g of 90% pure limestone:
(a)504 ¢ (b) 0.98 mo! (c) 0.9 mol
[Hint: CaCO; — Ca0 + CO,

00g S6s

100 g CaCO; = 56 g Cal

(d)s56¢g

90 g CaCO, = 3 90 g Ca0, i.e, 50.4 g Ca0
7100

Number of moles of Ca0 = 22?4 =0.9]

In an éXperiment‘, the following four gases were produced.
11.2 L of which two gases at STP will weigh 14 g?
(a) N,O (b) NO, ()N, (d) Co

2 mole of CO, is required to prepare:
" (a) 336 g of NaHCO,
(c) 462 g of Ca(HCO5),

(b) 168 g of NaHCO,
(d) 162 g of Ca(HCO,),

965

8.7 g of pure MnO, is heated with an excess of HCI and the
gas evolved is passed into a solution of KI. Calculate the
amount of the iodine liberated (Mn = 55, Cl = 355 1=127):
(a) 0.1 mol (b)25.4¢

{c)154¢ d77¢

100 mL of gaseous mixture containing CO, CO, and O, was
sparked; -there was contraction of 80 mL velume when the
mixture was passed through aqueous caustic potash KOH. The
composition of initial gaseous mixture will be respectively:
()20 ok, 70 mL, 10mL  {b) SOmL, 30 mL, 20 mL
{(¢)30mL, SO0mL,20mlL  (d)30mL, 60mL, 10 mL

[Hint : (d) (:0+%(J2 — CO,

10 mL O, will give 20 mL CO, in above reaction. Thus, total
volume of CO, will be 80 mL which will be absorbed in caustic

potash KOH. i S
Similarly-in-(c) option, 30 mL CO» will be formed on sparking-—— -

1
CO +-0,—>CO,
30mL 30mL
{Limiting)

Total volume of CO, will be 80 mL]

SO, gas is slowly passed through an aqueous suspension
containing 12 g CaSO; till the milkiness just disappears, what
amount of SO, would be required? {BHU (dMains} 2615
(a)128¢g (b)y64dg (¢) 02 mole  (d) 0.1 mole
[Hint : The reaction involved is ' A
CaS0; + H,0+ SO, —— Ca(HSO;),

milky colourless

Tmol . 1 mol

120g 64 g i

12 g CaSO, will react with 6.4 g SO, or 0.1 mol SO,.]

e Single correct option V

1. (b) 2. (©) 3. (a) 4. (b)
9. () 10 (a) 1@ 12 (@
17. (a) 18, (d) 19. (d) 20. (d)
25. (a) ‘

e One or more than one correct options

L (c,d) 2. (a, ) 3. (c,d)

4. (b,d)

5. (a) 6. () 7. (a) 8. (c)":' ‘
13. (d) 14. (¢) 15. (d) 16. (3)
21. (a) 22, () T23.(0) - 24. (a)

5. (a,b) 6. (c,d) 7. (b, d)
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Bl =e Linkeo CompreHension Type Questions o= (I

e Passage 1 , e Passage 2

In a reaction vessel, 100 g H 5 and 100 g 7, are mixed and Dissolved oxygen in water is determined by using a redox
suitable conditions are provided for the following reaction: reaction. Following equations describe the procedure:

v I. 2Mn** (ag.)+ 40H ~(aq.)+ O, (g) —> 2Mn0, (s
H, (2)+ Cly(g)— 2HCL(g) B O A
, 2

Quantum yield of this reaction is ¢ = 10°. L MnO-(s)+ 2~ vaH Mn*
Answer the following questions: + M0, (s) v(aq. )+ (ag.) n(aq.)

1. Select the correct statement(s) for the above reaction: +1,(aq. )+ 2H,0(1)

(a) Presence of light is required for this reaction 1L 2§ 2032_ {ag. )+ 1,(aq.)——> S ,0{ (ag.)+ 2 ~(aq.)

(b) 1t is a chain reaction
{c) Catalyst is required
(d) All of the above

Answer the following questions:
1. How many moles of SZOﬁ_ are equivalent to each mole 0f 0,?

‘, A . , o , @aos5 . (M1 (2. . (d4 o
2. The limiting reagent in this reaction will be: 2. What amount_of I, will be liberated from & .o dissolved :
- (@H, () Cl, oxygen? o
{c) both (d) cannot be predicted - (@) 127 ¢ (b)254g  (c)504¢g (d) 1003 g
3. 'The actual amount of HCI formed in this reaction is: 3. If3x 107 moles O, is dissolved per litre of water, then what
(a) 1028 g (by73g will be the molarity of1 ™ produced in the given reaction?
- (©)365g (d)1d2g (a)3x 107 M Max3x10P M
4. The amount of excess reactant remaining 1s: ' . - o B
(@)50 g ®972¢g (€)2x3x107 M (d)EX3X10 M
(46g (@64 gv ) 4. Number of which two chemical species will be same in the
5. The amount of HCI formed (at 30% yield) will be: given procedure?
(2)36.8 ¢ (b)62.5¢g @Mn0, ®1, ©1° (d) $,05
(©)80g (92,53 g . .
5. 8 mg dissolved oxygen will consume: ‘
(@) 5% 107" mol Mn?* (b) 2.5 x 10 mol Mn**
(¢) 107 mol Mn?* (d) 2 mol Mn?* '

Passage 1. L (a,b) 2. ) 3. (@) 4. (b) 3. (.
Passage 2. 1L (@ A 2. 3. (b 4. (a) 5 (@)
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Straight Objective Type Questions

This section contains 10 multiple choice questions. Each
question has 4 choices (a), (b), (c) and (d), out of which only
one is correct.
. Anoxide of iodine contains 25.4 g of iodine for 8 g of oxygen.
Its molecular formula will be:
{a) 1,0, 1 1L,O {c} 1,04 (d)L,O,
. 2 gH,and1 g O, are allowed to react according to following

equation; '

2H,(g) + O_{g) -~ — 2H,0(g)

. Amount of H,0 formed in the reaction will be:
(a)3g My112s5g
(c)d45¢g (d)250g

. 20 cc of CO, gas is passed over red hot coke. The volume of

carbon monoxide evolved is:
(a) 10 cc ()20 cc {c)30¢cc (d)40 cc
N,{(g) + 3H,(g) — 2NH;(g)

30 L of H, and 30 L of N, were taken for reaction which
yielded only 50% of expected product. What will be the
composition of the gaseous mixture in the end ?
(a) 20 LNH,,25 L N, and 20 L H,
(b) I0LNH,,25L N, and 15 L H,
'(¢)20 LNH,,10 L N, and 30 L H,
()20 LNH;,25 L.N, and 15 LH,
KMnO, reacts with oxalic acid according to the equation:

2Mn0Q; +5C,05 +16H' —— 2Mn** +10CO, + 8H,0
20 mL of 0.1 M KMnOy will react with:
{a) 120 mL of 0.25 M oxalic acid

10.

11.

(c) 50 mL of 0.1 M oxalic acid
(d) 50 mL of 0.2 M oxalic acid

Orthoboric acid, on heating, decomposes in two ways:

(I H,BO, —> HBO, + H,O

(I H,BO; — B,O; + H,O
If 9 moles of H;BO; decomposes by (I) pathway and
remaining by (11} pathway. If total 11 moles of water are
formed, then the number of moles of B,0, formed is:

(a)6 (b)5 (©)3 (@2

haa™

2 moles of H,Sand 11.2 L of S0, at NTP react to give x mole

of sulphur. The value of ‘x” will be:
SO,(g) + 2H;S(g) —3S + 2H,0-
(b)3 (112 (@6

Reaction:
(a) 1.5

A sample of argentite ore contains 1.34% of Ag,S by mass. ‘

How many grams of this ore would give 1 g of Ag on
extraction?

@134g  ()18g ()857g (7468
What mass of HNO; is needed to convert 5 g of iodine into
todic acid according to the reaction?
I, + HNO; ~—> HIO; + NO, + H,0

(ay124¢g (b)248¢g (c)0.248g (d)496¢

KI +1, + HNO; — HIO; + KIO; + NO,
If 3 moles of KI and 2 moles of I, are mixed with excess
HNO;, then volume of NO, gas evolved at NTP is:
(a) 716.8 litre {b) 1075.2 litre
(c) 44.8 litre (d) 67.2 litre
The decomposition of certain mass of CaCO, gave 11.2 dm® of
CO, gas at STP. The mass of KOH required to completely
neutralise the gas is : {BHU (Screening) 2010}

(b) 150 mL of 0.1 M oxalic acid (a)s56g (b)28¢g (42g (d)20g
2. (b 3. (@) 4 (b 5. (0) 6. (&) 7. @ 8. (0)
1. (a)

10. (a)
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MODULE-1

E ™3 N
There are 59 questions in this module.

1 Q. 1-20.
(2) Q.21 -
(3) Q.31-35.
(4) Q.36 -40.
(5) Q.41 -
(6) Q.49 - 53.
(7) Q. 54587
(8) Q. 59.

Have single correct answer.

Have more than one correct answers.
True/false problems.
Statement/explanation problems.
Thought type/comprehensive p}ob?ems
Multiple trueffalse problems.

Triie or false ype questions.”
Matching type question.

1. Kinetic enérgy of 0.3 mole of ‘He’ gas in a container of
maximum capacity of 4 litre at 5 atm, must be:
(R = 0.0821atm litre mol™" K™)

(a) 30 atm litre
{c) 9 atm litre

[Hint:

[ER

(b) 100 atm litre
{d) 11.11 atm litre

PV = l mnc
3

-~ PV = —;— mnct = KE

3 3

KE:EPVz—éxSxd:}Oatmlitre]

2. What will be the maximum spin multiplicity for 44- orbital?

(@)4
{Hint:

)6 (c)5 ’\ (d; 10

Spin multiplicity = 2% s + |

=2><5><l+1:6]
2

3. Number of ‘He’ atoms in 52 amu sample is:

(d) 2% 6.023 x 10

©4

(d) 13
(d) 4 x 6.023x 107

4. Foragiven one mole of ideal gas kept at 6.5 atm in a container
of capacity 2.463 litre. The Avogadro proportionality constant
for the hypothesis is: (see figure)

(a) 0.406
(©)22.4

(b)2.46
(d) none of ©

10,

{Hint PV =nRT
6.5%2.463=1x 00821 x T
T=195K .

| ’f”FH

Avogadro proportionality cons

A(s)s— B{g)+ C(g). Total pressure at time of equilibrium
is 40 atmosphere. If all the contents of this reactor have been
shifted to another reactor of double capacity, then the total

equilibriumn  pressure in the new reactor w1 ~ ber (in
atmosphere) T

(a} 20 {b) 40 {c) 400 (d) 1600

[Hint: Since, gaseous species are not present on both sides,

hence the equilibrium will not shift.]
Gadolinium-153 is used in the detection of osteoporosis .
disease of bones. Half life of gadolinium-153 is 500 days.
After how many days, on an average, the nuclide can be
considered absent from the body of patients?

(a) 500 days (b) 1000 days
(¢) Infinite (d) 350 days
[Hint: The radioactive element will disappear from the body of

patient after infinite time.]
Amount of energy required to excite an electron of an atom
from the lower energy state to its next higher energy state is

 defined as:

(a) ionization potential (b) electron affinity

(c) critical potential {d) reduction potential
Consider the values for AH® (in kJ mol™) and for AS® (in J
mol™" K ™'y given for four different reactions. For which
reaction will AG® increase the most (becoming more positive),
when the temperatuze is increased from 0°C to 25°C?

(ay AH® = 50,A8° = (b) AH® = 90,AS° = 20

{c) AH° = ~20,A5°=~50 (d)AH®=-90,A5°=-20
(e) None of these ‘
The energy of the orbitals decreases in the order:
(@s>p>sp’>sp>sp’ D) p>spi>piesp>s
(c) sp* >sp2 >sp>s>p
(e} none of these

[Hint: Greater the percentage of ‘p’ character, more is the
energy of the orbital.]

These are the first eight ionization energies for a particular
neutral atom. All values are expressed in MJ mol™". How

(d)s>sp>sp2>sp3>p

many valence electrons do/does this atom possess?

95 pu——



11.

12.

13.

14.

15.

16.

(@) A, =4,
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Ist  2nd 3rd 4th  5th 6th  Tth  8th
131 339 530 747 1099 1333 71.33 84.01
(@)1 (by2 (c)4 (46
(e) None of these '

Consider the reaction:
2H,(g) + 2NO(g) — Ny (g) + 2H,0(g)
The rate law for this reaction is, -
Rate = & [H,][NOJ*

Under what conditions could these steps represent the

mechanism?

Step 1. 2NO&=— N,0,

Step 2. N,0, + H, — N;O + H,0

Step 3. N,O+H, — N, + H,0

(a) These steps cannot be the mechanism under any
‘circumstances

(b) These steps could be the mechamsm if step 1 is the

slowest step

{¢) These steps could be the mwhamsm if step 2 is the
slowest step ;

(d) These steps could be the mechamsm if step 3 is the
slowest step

{e) None of the above

Match the following:

1. Energy of ground state of He* (i) ~6.04 eV

2. Potential energy of 1st orbit iy ~27.2eV
of H-atom N

3. Kinetic energy of 2nd excited (i) 8.7x107® 1
state of He"

4. Ionisation potential of He™ (iv) —54.4¢eV

'(a) 1=(1); 2-(ii); 3—(iii); 4—(iv)

(b) 1-(iv); 2-(i1i); 3—(ii); 4-(i)
() 1-(iv); 2—(1); 3—(i); 4(iii)
(d) 1-(it); 2(iid); 3—(1); 4-(iv)
If electrons are transited from », excited state to », excited
state, then number of lines observed in the spectrum will be:
(a) (”2 - nI )(nZ - n} + 1) (b} (nl - HZ)(‘HZ ! + 1)
2 2
(o) 2t )(’; D Gy 2 - ) + g - 1Y

When an electron is transited from 2F to E energy level, the
wavelength of photon produced is A,. In making electronic

transition from % E to E level, the wavelength 2, is:

4x,

by r, = %i ©yr, =32, (djA, = T

Completely filled orbitals have special stability and are
spherically symmetrical like d 0 pﬁ, F ¥, etc. The species
among C1”, Ar and N, which have such orbitals are:
(a)Cl™, Ar (bINy, O

(c) Ar, Ny (d) Ar, CI", Ny

An atom has x energy levels; then total number of lines in the
emission spectrum will be:

17.

18.

19.

20.

969
@1+2+3+...+(x+1)
byl1+2+ 3+, +x
©)1+2+3+. . +x
@1+2+3+.. .+ (x~1)
Carbon atom has electronic configuration, C= 1s? R
2% and 2 p*. The spin multiplicity of carbon atom is:
(@)3 (b)2 @1 (d)y4

An electron moves around protons (nucleus) in a circle of
radius 7. Assuming that the uncertainty of momentum of
electron is of the same order as the momentum itself, the

" momentum of the ¢lectron will be:

h h
(a) 7&; )] '2‘;?

The oxidation state of iron in sodium nitroprusside is:
(@—-3or-2 (b)+3or-3 (c)+2or-2 (d)-2or-3
The oxidation state of sodium in sodiym amalgam is;
(a) +1 {b)~1 {¢yzero

(c) 4nhr (d) 2mhr

Question 21 to 30 have more than one correct answers:

21.

22.

23.

24,

28,

26.

{(a) coefficient of viscosity

The substance(s) which can act as 0x1dlsmg as well as
reducing agent is/are:

(a) H,0, ® 03 o
(¢)NH, —NH, - (dy HNO3

Which of the following statements is/are correct?

_ (2) The electronic configuration of Cris [Ar] 3d 440

(b) The magnetic quantum number may have negative value

(c) Insilver, 23 electrons have a spin of one type and 24 of
the opposite type

(d) The oxidation state of hydrogen in NH; is +3

Which of the following statement(s) about wave function y of

an electron is/are correct? '

(a) v has no physical significance

(b) y* represents the probability of finding electrons

© wy* =y’ =y|’

{d) v is continuous, definite, finite and single valued
Loss of a B-particle is equivalent to:

(a) ~incr§33se in number of protons by one

(b) decrease in number of neutrons by one

(c) change in atomic mass by one unit

(d) none of the above

‘The maximum velocity of liquid molecules up to which its

flow is streamline is called critical velocity. The critical
velocity of a liquid depends upon:

(b) radius of the tube

(c) density of the liquid (d) mass of the tube

Which of the following curves represent(s) Boyle's law?

2
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{c) (d)

27. Which of the following set(s) of compounds is/are used as

semipermeable membrane?

(a) Calcium phosphate, cellulose nitrate
(b) Calcium phosphate, copper ferrocyanide
(¢} Cellulose nitrate, copper ferrocyanide
{(d) Copper ferrocyanide, copper sulphate

28, For exact determination of molecular mass:
(a) soluté must be volatile
{(b) solution must be very dilute
(c) solvent must be non-volatile
(d) solute must not be dissociated or associated

29. For the reaction to be spontaneous:

(a) AS should be positive

(b) (AH — TAS) should be negative

(c) (AH + TAS }should be negative

{(d) AH should be negative .

30. When a colloidal solution X is converted into two different
solutions ¥ and Z,the osmotic pressures of ¥ and Z were found
to be respectively higher and lower than X. This indicates
that:

(a) X is a colloidal solution and Y is suspension

{b) X is a colloidal solution and Z is true solution

(c) X is colloidal solution and Z is suspension

(d) X is a colloidal solution and Y is true solution
indicate ‘a’

In the following questions (31-35), if the

statement is true and b’ if the statement is false:

31. The plot of PV versus P at constant temperature is a straight
line passing through origin,

32. Bohr model could not explain the fine line spectrum of '

hydrogen.
33. ,,Sc and Cr'* are isoelectronic, hence they have same
. electronic configuration.
34, van’t Hoff factor is equal to unity if the solute undergoes
© 100% dissociation,
35. A mixture of ideal gas is cooled up to liquid helium
temperature (4.22 K) to form an ideal solution.

In each of the jfollowing questions, a Statement (S) and

Explanation (E) are given. Choose the correct answer from
the codes a, b, ¢ and d given for each question:

(@)} § is correct but E is wrong,

(b)Y §iswrong but E is correct.

(¢) Both § and E are correct and E is the correct
explanation of S.

(d) Both S and E are correct but E is not correct
explanation of S. '

G.R.B. PHysicAL CHEMISTRY FOR COMPETITIONS

36. (8) All Arrhenius acids are also Bronsted acids.
(E} All Bronsted bases are also Lewis bases.
37. (8) 1 amu equals to 1.66 x 107 g

(E) 1.66x 107 g equals 1/12th mass of '>C atom.
.38, (S) Spectral lines are not observed for 2p, — 2p, transition.
) (E) p., p,and p_ arc three-fold degenerate orbitals.
39. (S) Compressibility factor (Z) for non-ideal gas is always
- greater than unity.
(E) Non-ideal gases exert less pressure compared to ideal
gases under identical conditions.
40. (S) If in zero order reaction, the concentration of the reactant
_is doubled, the half life period is.also doubled.
(E) For a zero order reaction, the rate of reactlon is
independent of initial concentration.
When 2 g non-volatile solute is dissolved in 100 g of benzene,

the vapour pressure of benze:se at 20°C is lowerea’ from 74:66 -

mm to MOt-mm - o : . e
Answer the following questwns
41. Mole fraction of benzene in the solution will be:

(a) 0.89 . (b) 0.69 () 0.99 (d)0.79
-42. The molar mass of solute will be:
() 200 (b)277.624  (c) 177.624  (d) 350
43. Molecular formula of solute may be: ' .
(@) CyHyp -~ (b)) CipHyy  (©) CpgHyy () CiuHyg -

44, - If the solute is a hydrocarbon containing 94.4% carbon, then
‘the number of moles of carbon in 1 mol of it will be:

{a) 12 (b) 10 (c) 16 (d) 14
45. Molality of solution will be: .
- (a) 0.013 {b) 0.06 (c)0.23 (d) 0.05

The age of articles of organic origin can be estimated by
radiocarbon dating. The radio-isotope carbon-14 is produced
continuously in the upper atmosphere as the nitrogen atoms
capture COSMIC ray neutrons.

UN+ n— C+ | H

The *C atoms react with oxygen molecules to form '*CO,.
14C07 is absorbed by the plants in photosynthesis. Carbon-14
decays with a half life of 5730 years.

‘ 0
, -1
After death, the plant no longer carries out photosynthesis, so it
no longer ta;’ces—up COﬁ Other organisms that camzeme plants
Jor food stop doing so at death. The emission _ﬁfom *Cin dead
tissue then decreases with the passage of time. The activity per
gram of carbon is a measure of the length of time elapsed since
death. The carbon-14 technique is useful only for dating objects
Jor a limited period of time.

‘gC—> lf}N + e

Answer the following questions:

46. Which one is correct?

(a) Carbon dating is predicted only for wood not older than
60000 years.

{b) Carbon dating is predicted only for wood not older than
600 years.

(c) Age of any older wood can be predicted by the radio
carbon dating.

(d) Radio carbon dating is used only for wooden objects.
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47. Apiece of wood taken from a cave dwelling in New Mexico is 55. pHof 107'° M HClis 10.

found to have a carbon-14 activity {per gram of carbon) only (a) True (b) False (¢) cannot be predicted
0.636 times that of wood cut today. Estimate the age of the 56. Specific conductance of electrelyte “solution decreases on
wood: dilution. :
(a) 7430 yr ~ (b) 3740 yr (c)4370yr - (d) 7340 yr (a) True (b) False {c) cannot be predicted
48. In carbon dating: s i 57. 3s-orbital has 2 nodes, inclusive of radial and angular nodes.
(a) the decay rate of s C is studied ' (a) True (b) False (¢) cannot be predicted
(b) the rate of accumulation of '3C is studied 58. Conductance of LiCl is greater than NaCl at infinite dilution.
(c) the rate of decay of ‘?Z‘C is studied : (é) True (b) False (c) cannot be predicted
(d) the rate of formation of lgC is studied ' 59. [A] Match the Column-I with Column-II. Choose the correct
In each of the following questions, three statements I, 11, Ill . one from the alternatives (a), (b), (¢) and (d).
are given. Mark: Colump-1 - Column-11
(@) ifall the statements are correct P. Wilkinson catalyst - L. trans-IrC{CO)PPh,},
(b) if Il and Il are correct’ Q. Speier catalyst I1. Hydrosilylation
(©) if I and Il are correct “R. Water gas shift . II. RhCI(PPh )5
(d) ifonlyllis correct. , , Ccatalyst . . . S
49. InCrOs: . e . ; . .S. Zeolite ZSM-5 ... ... IV. Synthetic gasoline.. —— ..
()] Oxidation number of Cr is +6 ' catalyst. .
(II) Four oxygen atoms are involved in peroxy linkage. ' V. Hydroformylation
(IIT) Only one oxygen atom has -2 state. ) » VI Zinc-copper oxide
50. (I) The conductance of molten NaCl is due to movement of - (@) (b) (© (d)
Na* and CI” ions. P-III _ P pP-v Rt
(II) Molten NaCl is a good conductor due to moblhty of free Q-1 Qv QI 'Q*VI
electrons. § R-~VI . R-III R-VI R-IV
(111) Solid NaCl is a bad conductor of electricity. S-1v S-1v © STV S-11
51. (I) Resistance of metals increases on heating. [B] Match the Column-I with Column-II. Choose the correct
(I) Unit of cell constant is cm™ . ~ . one from the alternatives (a), (b}, (¢) and (d}.
(1I1) Specific conductance decreases on dilution. Column-I ~ Column-Ii
52. (I) Oxidation number is same as formal charge. ’ P. Low temperature A
(I) The numerical value of oxidation number and valency ‘ v _
may differ. Q. Mean'speed ) II. Maxwellian distribution
(III) Absolute value of electrode potential cannot be _ R. Internal pressure 1. 5
determined, S. Excluded volume IV. Adiabatic demagnetlsa—
53. (I) Cathode is -ve terminal in both electrolytic and tion 7
electrochemical cells. . b
(II) Reduction occurs at cathode, both in electrolytlc and - v (a& 'V_z_{
electrochemical cells.
(IIT) Chemical change in ¢lectrolytic cell is non- spontaneous. : @ - (b) - (© - @
Predict whether the following statements are True or False: PV P-v P-1 P-TV
34. At Curie point, ferromagnetic solid changes to paramagnetic Q-II , GV QI Qv
solid. ] ~ R-I R-II = R R-IIT
(a) True (b) False {c) canpot be predicted S S-SV S-11
1. (a) 2. (b) 3 () 4. (b) 5. (b) 6 () T(© . 8. (0)
9. (b 10. (@) 1L (9 - 12. {¢) 13. (@) 14. (©) 15. (a) - 16. (&)
17. (a) 18, (a) 19. (b) A 20. (¢) 21. (a,b,c) 22, (a,b,¢) 23. (a,b,c,d) 24. (a,b)
25, (a,b,¢) 26. (a,b,c,d) 27. (a,b,0) 28. (b,d) 29, (a, b) 30. (¢, d) 31 (b) 32. (a)
33. (b) 34. (b) 35, (b) . 36. a) = 37. (@) 38. (a) 39. (b) 40. (d)
41. (¢) 42. (¢ 43. (a) 44. (d) 45. (a) 46. (a) 47. (b) - 48. (a)
49. (a) 50. (c) 51. (a) 52, (by 53. (d) 54. (a) 55. (b) 56. (a)

57. (a) 58. (b) 59. (A-d), (B-a)
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Following questions have single correct option: T (c) [A {4l @ 1 [4
1. The frequency of de Broglie wave associated with a - [A I - t[4)y  [4]
. microscopic particle of mass 107 gm is 2.5 x 10* MHz, then 10. A hypothetical reaction, 2X +Y, — 2XY follows the
the velocity of the particle will be: ‘ N mechanism! :
(2)4.08 km/s  (b) 5.81 kmy/s ' ‘ ' X+ X+— X, (fast?)
(c) 17.32 km/s (d) 1.22 km/s X, +Y, = 2XY (s&owf&-‘i
2. The total number of nodes for 4d-orbital will be: . .. ,
(2) 2 )3 ©0 @1 then the order of reaction is: t
3. N, +3H, == 2NH, + heat. The activation eriergy for the ()1 (b)2 ©3 (d) undefined -

11. The inversion of cane sugar in aqueous acidic medium is a

forward as well as backward reaction is decreased by 100 J, . reaction of

then the equilibrium amount of NH; will:

5 . i (a) zero order (b) first order
’ (@) lnCI‘B?Sé ' (b) decrease . (c) second order ) third order k -
T (c) remain-constant - -  (d) cannotbe predicted - - - 12. Which of the following belongs to, e.g., (double grade)
o 4. During K-electron capture mainly: .
: . . . : orbitals?
(a) y-rays are emitted (b} B-particles are emitted o )
(c) positron are emifted (d) X-rays are emitted A . (a) dxv‘" éﬁ’ : (b) dyz R
. 5. The magnctic moment of an iron compound is 5.918 BM, then G d (d) d P d
H the oxtdation state of iron in this compound will be: - 13, Wh;ch among the following is correct about the ener, g}
B (@0 " (by1 ©2 (3 - sequence (in case of H-atom)?
6. Which of the following graphs represents a first order (a)3s<3p<3d byds=3p=3d -
reaction? (¢)3s>3p>3d (d)3s>3p<3d
"14. If the equivalent weight of an element is 32, then the
; ; . percentage of oxygen in its oxide is: :
033 T 0.33 () 16 (b) 40 ()32 (d) 20
15. Which of the following statements are true?
"~ (a) For gases, in general, viscosity increases with increase in
” a temperature. ' ‘
(b) For liquids, viscosity varies directly with pressure.
@ ' (6) " {¢) For gases, viscosity is mdependent of pressure.
(d) All of the above are true.
(e) None of the above
toas o33 16. The following figures show the angular probability
: ‘ distribution of:
a o a
© @

7. For the reaction,
C H”Of,(s) + 60,(g) — 6CO,(g) + 6H,0(/);

AU = - 2810kl/mol

AH in kl/mol is: : . .
, (a) d ,and d, orbitals byd 22 , and d_, orbitals
8 Elfllzegjtfmdard en?; )of Et;}?g cell se(tc-)upzfii& the r(:eia)wtizognﬁ4 ) d and d . orbitals (d) none E)fthese
) . N ’ 0y ’ 17. The equatlon E = hv indicates that:
2Cu'(ag) == Culs) + Cu™(ag) A (a) photons have both particle and wave nature
is0.36Vat298 K. The standard free energy in kl/mol for this - (b) photons are waves
reaction is:
(a)~34.73 (b)—6946  (c)-3473  (d)-6946
9. When the reaction is first order in 4 and zero order in B, rate 18.
constant is:

' maxinum?
@i —L LA ® )[ Nk ~ (a) STP (b) 273 K and 2 atm
t{4], [4], 3; (4], {c)546 K and 1 atm {(d) 546 K and 2 atm

(c) photons are stream of particles
(d) no such inference can be drawn from the given equation
- In which of the following conditions, the density of N, is
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19. A sample of natural gas contains 85% CH, and 15% C,Hy.
What is the molecular mass of the mixture?
(a) 16.6 (b) 26.6 {c) 306 (d)20.6
20. Match the List-T and List-1II:
List-1 . List-1I
(A) | The limits of pH values of] (i) 5x 107"
buffer solution.
(B) | The [H50]" concentration| (ii) Equal
in 0001 M Ba(OH),
solution. ,
(C) |{The buffer capacity of a| (iii) st order reaction
solution is maximurn when
conc. of salt to that acid is:
(D) | Hydrolysis of ethyl acetate} (iv) pK, +
in acidic solution. ,
S Codest  (A)T (B) (©) )
(a) v il i it
(b). iv 1 it ) it
{c) i o iv il g
- {(d) S\ i i1 1l
21. Maich the List-Tand List-Il: -~ - oo - '
List-I Llst-II
(A) Rate constant has the same (1) One

unit as the rate of reaction.

Reactions having apparent
molecularity more than
three.

Reactions having  mole-
cularity two but order of
reaction is one.

(i1} Zero order
reaction

(B)

©)

(iil) Complex reaction

(D)|For a reaction, 4 — B, the |(iv) Psendo unimol- -
rate of reaction doubles as ecular reaction
the concentration of 4 is
doubled

Codes (A (B) © . ()

(a) i : iv iii i

(b) il it iv i

(c) it i v i

(d) i iv i 1it

The diagram below shows part of the skeleton of the periodic

table in which elements are indicated by letters which are not
their usual symbols.
— .
] 0

HIL o ‘ R .

NIREr T

} I V‘_
M ul i
Select whether the following statements are True or False:

True (@) False (b)

22.

23.

24,
25.
26.

l 973
The greatest ionic character of compounds formed by reaction
of pairs of*the listed elements would be exhibited by the
compound with the formula, M,0. ‘

The J** ion is coloured and has an electronic configuration of
1s%,25% 2p%, 357 3p® 3d 7.

The carbonate of compound H is insoluble in water.

Element R is a gasat room temperature,

Element T is an inert gas with an electronic cenﬁguratlon
ls 257 2p%, 357 3p% 3d 10, 45 4 pS.

20 cm* of a gaseous element X reacts with excess of an element Y
to form 40 cm® of a gaseous compound of X and Y. All volumes
are measured under the same conditions of temperature and
pressure. : '

Select whether the following statements are True or False.

27.

28.

29.
30.
31.

True (a) F alse (b)

Molecule of X contains at least two atoms of X..

The formula of the compound formed is XY.

Molecules of X cannot consist of more than two atoms.
X is less dense than the compound of X and Y.

Y is less dense than the compound of X and Y.

Assertion-Reason Type Questions:
In the questions 32 to 36, statements are given for Assertwﬂ(A)

and Reason (R). Choose the correct answers from the codes
given below:

32.

33.

34,

35.

36.

(R)

(a) Both (4) and (R) are correct and (R) is the corvect
" explanation of (4).

(b) Both (4) and (R) are correct but (R) is not the correct

_explanation of (4). '

{¢) (R)is correct but (4) is wrong.

(d) (A)is correct but (R) is wrong.

(A) 'In hydrogen spectrum (6569 A) line is observed in
Balmar series.

{R) Balmar lines are found in ultraviolet region.

{A) All Arrhenius acids are also Bronsied acids.

All Bronsted bases are also Lewis bases.

All p-orbitals are directional.

p-orbitals are oriented along axes. '

0.1 M NaCl + 0.05 M HCI solution on mixing in equal

volume forms a buffer solution.

The solution is a mixture of salt and acid thus act as a

buffer.

Number of revolution per second by an electron is same

in all shells. '

(A)
R)
(A)
R)

(A)

Orbital frequenéy =
2mr

®)

Questions with more than one correct options:

37.

38.

The substance(s) which can act as oxidising as well as
reducing agent is/are:

(a) H,0, () O3

(c) NH, — NH, “(d) HNO,

Which of tie Sllowing staterment(s) is/are correct?

(a) The electronic configuration of Cr is [Ar] 34°, 45’

(b) The magnetic quantum number may have a negative value.

{c) In silver, 23 electrons have clockwise spin and 24
electrons have anticlockwise spin.

{d) The oxidation number of N in N;H is 3.
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39,

40,

41.

42.

43.

44,

45.
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Loss of a f3-particle is equivalent to:

{(a) increase in number of protons by one

(b) decrease in number of neutrons by one

(c) change in atomic mass by one unit

(d) none of the above :
Following curve shows the energy spectrum of B-particles in
the figure: '

"y
B 2]

—
nN

Number of particles — -
. [ >IN o]

0 02 i 06 08 10 12
Energy of particies in MeV -~

The curve indicates: _
(a) B-rays spectrum is continuous
(b) different B-particles (emitted) have different energies

(¢) the energy spectrum of B—pamcles of all the elements is the
same

’ (dyno B-particle has energy more than 1 MeV

Maximum velocity of a liquid up to which its flow is stream

line is called critical veloclty The critical velocity of a liquid

depends upon:
(a) coefficient of viscosity  (b) radius of the tube
(c) density of the liquid (d) mass of the tube

When a liquid solidifies, generally, there is:
(a) decrease in enthalpy (b} decrease in entropy
(c) increase in enthalpy (d) increase in entropy

“ Which of the following set(s) of chemical compounds 1s/are

used as semlpermeable ‘membrane?

(a) calcium phosphate, cellulose nitrate

(b) calcium phosphate, copper ferrocyanide
(¢} cellulose nitrate, topper ferrocyanide
{d) copper ferrocyanide, copper sulphate

For the depression in freezing point. The correct statement(s) -
. is/are:

(a) The vapour pressure of pure solvent is more than that of
solution. .

(b) The vapour pressure of pure solvent is less than that of
solution.

{¢) Only solute molecules solidify at the freezing point.

(d) Only solvent molecules solidify at the freezing point.

For exact determination of molecular mass:

. {a) solute must be volatile

(b) solution must be very dilute .
(¢) solution must be of similar components
(d) solute must not be dissociated or associated

46. Match the Column-1 with Column-II:

47.

48.

Column-1 Column-11
(a) |de Broglie equation (p) A= ; o
(b} |Lyman series @ 5._2
V2Em
(c) {Wavelength  associated(r) Transition from higher-
with particle of mass m shell to K-shell
(d) |66x107" Jenergy per |(s) Ultraviolet radiation
photon E
@) ® @ ® ®
® @ @ ®
© X' @ ® @
(@ ® @ ® _
Match the Column-1 with Column-11:
,,,,,,, . Column-I - Column-1I

{a) |[Mn
(b) | Body-centred cubic

{p) Radms ratio (0. 732 -1y
(q) Hexagonal close-
packed

(¢} IABC ABC ABC (r) Packing (0.63)

(d) |Be (s)y Number of constituent
units in one unit cell (1)
@ ® @ ® ®
() ® @ ®
@ ® @ ®
(@ ® @ @ ®

75.2 gof C{H;COOH is dissolved in a kg of benzene to lower
its freezing point by 7 K. K, for benzene is 14 K kg mol™'.

" Calculate the percentage association when it forms a dimer.

©0060090C0
@@@@@@@@@Q
6200008 B0@
'@@é@@®@@@@
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[Hint: AT =ixK, x w, X 1000 [Hint: ¢=0600J,AV =12~2=10L,P=latm ~
Mg X Wy we—PAY =~ x10x 1013 =~1013]J
721 x 14 x 12:2% 1000 ‘ AU =g+ w=600-1013=-413]]
, 1221000 : Predict whether the following statements are True/False:

=081 ‘ 50. For mixing of two ideal gases at 25°C and 1 atm, AG;, =0

o= 1-i 1“681—038 , (a) True (b} False
1-1/n 1-1/2 ' ’ 51. For mixing of two ideal gases at 25°C and 1 atm, AS,;, = 0.

Percentage association = ¢ X 100 = 3§] - (2) True (b) False

52. Isobaric thermal coefficient of an ideal gas is ‘R’.

49. A sample of gas present in a cylinder fitted with a frictionless (a) True ) (b) False

piston expands against a constant pressure of 1 atm from a

volume of 2 L to 12 L. During this process, it absorbs 600 J 53. The criterion for the spontaneity of a proq:ss 18 AS em > 0
heat from its surroundings. Calculate the decrease in the (a). True (b) False
internal energy of the system in joule. 54, Theé radioactive element undergoes complete decay in twice of
half life.
@ @& © (a) True . (b) False
@ ® ¢ @ ‘ —
@ @ @ @
G 3 G e
@ @ @ - @
® ® ® o)
@ ® ® ® o
@ @ @ @ -
® ® ® @
® @ @ ®
1. (@) 2 (b 3 (© 4 (d . 5 (@ 6. vy - 7. (9 8. (a)
9. (o) 10. (c) S 1L (b) - 5 12. (d) 13, (b) 14. (c) 15. (a) 16. (b)
17. (&) 18. (b) 19. (a) ' o200 () 21, () 22. (b) 23. (b) 24. (b
25, (b) . 26. (a) 270 (b)) 28, (a) 29, (b) 30. (b) 31. (b) 32. (d)
33. (d) 34. (a) 35 (b) 36. () 37. (a,b,¢) 38 (ab,c) 39, (ab) 40. (a,b)
41. (a,b,c) 42. (a,b) 43. (a,b,¢) 44, (a,d) 45. (b, d) 46. (a-p,q) (b-1,8} (c-p,q) (d-1,8)

o
bt

h
-t

47. (a-s, ‘b-p,r) (c-q) (d-q) (a) . () 52. (a) 53 (b) 34, (b)
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SECTION-I |
REASONING APTITUDE

(For IIT & AlIMS

Aspirants)

The questions givenbelow (1 to 10) consist of an *Assertion’ (A) in col-

umn (1) and ‘Reason’ (R) in column (2). Use the followmg keys to_

choose the appropriate answer:

(a) If both assertion and reason are correct and reason is the correct ex-

planation of the assettion.

{b) If both assertion and reason are correct but reason is not correct ex-

planation of the assertion.

{c) If assertion is correct but reason is incorre=t,
(d) If assertion is incorrect but reason is correct.

-
i

Assertion (Column 1)

Reason (Column 12),

1.

. Boiling point of a solvent increas-

. A mixture of sodium acetate and
. sodium propionate forms a buffer

. The pressure of a fixed amount of

. In a radioactive disintegration, an

. The ratio C/C, for a diatomic

' fnonoatomic gas.
. Many endothermic reactions that

. No two electrons in an atom canl

. In radioactive

16.

Nablé gas;es can be liquefied.

es when a non-volatile solute is
dissolved in it.

solution.

an ideal gas is proportional to its
temperature at constant volume.

glectron is emitted by the nucleus:

gas is more than that for a

are not spontaneous at room tem-|

perature, become spontaneous at
hxgh temperature. ’

have the same values of four quan-
tum numbers. -

disintegrations,
,He! nuclei can come out of the

nucleus but lighter ,He® cannot.

A crystal having fcc structure is
more closely packed than a crystal

Attractive forces can exist be-
tween non-polar molecules.

The boiling point of a liquid

vapour pressure of a liquid
equals the vapour pressure of
the atmosphere

A buffer solution reacts
with small quantities of hydro-
gen or hydroxyl ions and keeps
the pH almost same.

Ideal gas molecules neither at-
tract nor repel each other.

Electrons are always present in-
side the macleus.

The molecules of a monoatomic!
gas have less degrees of free-
dom than those of a diatomic
gas. '

Entropy of the system increases
with increase in temperature.

No two electrons in an atom can

shell, subshell,
have same spin.

orbitals and

Binding energy of zHe3 is more
than that of ,He".

Packing fraction for fcc struc-
ture is double than that of bee

having bee structure.

structure.,

is the temperature at which

be simultaneously in the same,;

11.

12.

13.

14.

15.

16.

17;

18.

SECTION-II

SELECT CORRECT ALTERNATIVE
AMONG THE GIVEN OPTIONS .

{For AIEEE & Medical Entrance Aspirants)

Pick out the pair in which the energy change of one is reverse of
the energy change in the other:

(1) radio (2) fluorescent lamp (3) toaster {(4) photoelectric cell

(a) 1and?2

Consider the following staterments about first order reaction:

(b) 2and3  (c) 2and4

(d) 3 and 4

(1) The rate of reaction is directly proportional to the
concentration of the reactant.

(2) lts half life period is always constant.
-{3) Concentration of reactant falls exponentially.
(4) It has low 3ctwat10n energy.
Of these statements:

(a) 1,3 and 4 are correct
(c) 1,2 and 3 are correct

(b) 1,2 and 4 are correct
© (d) 2,3 and 4 are correct

Which one of the following is the correct order of energies of
3p, 3d, 4s and 4p orbitals as per Aufbau principle?

(a) 3p<3d<4ds<4dp
(¢) 3d<4s<4p<ip

. () 3p<ds<3d<dp
(d) 3d <3p<4p<is

In the emission line spectra of hydrogen atom, how many lines

five lowest energy levels within the atom?

(a4

®) 5 " (0) 10

( 20

- can be accounted for by all possible ¢lectron transitions between

In a closed container at 1 atm pressure, 2 mole of SO,{g)and 1

mole of O,(g) were allowed to react to form SO;(g) under the
influence of a catalyst. The following reaction occurred:

280,(g) + 0,(g) = 250,(g)

At equilibrium it was found that 50% of SO,(g) was converted to

50,{(g). The partial pressure of O,(g) at equilibrium will be:

{a) 0.66 atm

(b) 0.493 atm (c) 0.33 atm

(d) 02 atm

The electronic configuration s®, 25*2p°, 3s' describes which one
-of the following?

(a) An excited state of fluorine atom
{(b) The ground state of neon

(c) The excited state of O

(d) The ground state of fluoride ion F ~

Whenr acetone and chloroform are mixed, hydrogen bonding '
takes place between them; such a liquid pair will cause:
(a) positive deviation from Raoult’s law

{b) negative

deviation from Raoult’s law

~ (¢) no deviation from Raoult’s law
“(d) cannot be predlcted
A maxima or minima obtained in the temperature. Compos1t10n
curve of a mixture of two liquids indicates:
(a) that the liquids are immiscible with one another
{(b) that the liquids are partially miscible at the maximum or
minimum
{c) an azeotropic mixture
(d) a eutectic formation



- 19.

26.

21.

22.

23.

24,

25,

26.

27..

28.

29.

30.

HT ENTRANCE TEST PAPERS .

The electrode reactions for charging of a lead battery are:
PbSO, + 2e —> Pb + SO
PbSO, + 2H,0 — PbO, + SOT + 4H™ +2¢

"The electrolyte in the battery is an aqueous solution of H2804
After this battery has been charged:

(a) the sulphuric acid will be more concentrated

(b) the sulphuric acid will be less concentrated

{c) the concentration of H,SO, will be unchanged

{d) H,50, will have been completely decomposed

At 291 K, the molar conductivity at infinite dilution of NH4C1
NaOH, NaCl are 129.8, 217.4, 1089 ohm™ cm’ mol™
respectively. If the molar conductivity of centinormal solution of
NH,OH is 9.33 obm™ cm® mol™, what is the percentage
dissociation of NH,OH-at this dilution?

(a) 0.392- (b) 39.2 (c) 392 (d) 0.039
Thfough molten AlCl; , a charge-equal to the charge of 1 mole
N> was passed. Volume of Cl, evolved at anode will be:

(a) 22.4litre  (b) 67.2 litre (c) 33.6litre (d) 11.2 litre

The rate constant of a reaction will be equal to pre-éxponential
factor when:

(a) temperature in centigrade is zero
{(b) absolute temperature is zero

_{c) absolute temperature is infinity

(d) no suitable answer

The energy levels of 4, B and C of certain atoms correspond to
increasing values of energy, Le.,

E,<Egz <E,
If A,, A, and A are wavelengths Cto B, B to 4 and C to 4
respectively; which of the following relation is correct?
(@ Ay=%y+ Xy (b) A3 =My /(A + Ay)
© A +hy+Ay=0 d) =2 +2
A stationary hydrogen atom emits a photon corresponding to the
first line of Lyman series. What velocity does the atom acquire?
(a) 3.25 mfsec (by 2.35 m/sec
(c) 3.52 m/sec (d) 5.23 m/sec
Which of the following transitions is not allowed in the normal
electivu spectrum of an atom?
(@) 2p—1s (b)) 3d—2p () Sp—3s (d) 25—1s
How many spectral lines can be observed when an excited
electron returns from 7th to 2nd shell?
(a) 10 (b) 15 {c) 20 (dy 14
Two lines of Balmer series of hydrogeﬁ are 486.1 and 410.2 nm.
if the difference of wave numbers of these lines corresponds to
the wave number of a line in the series, to which of following
series does the line belong?
(a) Brackett (b) Paschen (c) Pfund
For a third order reaction, half life is given as:

1 1
@ fpoe=  (b) by
a a

What specific name can be given to the following sequence of steps‘?

Hg+ Av —> Hg*

Hg*+H, — Hg+ H,*
H,*—2H
(a) Photosensitization (b) Photosorption
“(c) Phosphorescence (d) Chemiluminescence

If the tetrahedral sites in a ccp array of negative ions (8) were half
filled with cations (4), the empirical formula of the compound
will be:
(a) 4,5,

(d) Humphrey

(© 4 o g’ (d) tyoca

(b) A,B (c) 4B, (d) AB

31.

32.

33.

34,

3s.

36.

37.

38.

" 39.

lgw

Anelectron in the p-orbital has an orbital angular momentum of:

@ V2 h @iﬁ-ue @e
s 2n

An electron of v elo<:1ty v’ is found to have a certain value of de
Broglie wavelength. The velocity to be possessed by a neutron to
have the same dc Broglie wavelength is:

(a) 1840w (b) v/1840 (c) v (d) 1840/v

van’t Hoff factor for a dilute aqueous solution of HCN is 1.00002.- -
The percentage degree of dissociation of the acid is: ‘
(@ 2x107°  (b) 1x107° () 2x10°  (d) 1x107?

The average life of a radioactive element is 10 minute. In 10
minute what percentage of a radioactive element will decay?

(a) 50% (b) 63.21% (¢} 75% (d) 100%

Which of the following corresponds to zero order reaction?

2 e /S _
@ g ® %
Time —» Time —»
© £ . (d) None of these
m - - .
T Time —»

The equilibrium constant K » for the reaction,

X(@)+Y(g)=—Z(g)
is found to vary with temperature in the diagram as shown:

7T —>

(a) The reaction is exothermic in forward reaction

(b) The equilibrium mixture contains a high proportion of Z at
higher pressure

(c) The equilibrium mixture contains a high proportion. of Z at
high temperature

(d) The equilibrium is unaffected by addition of inert gas
Helium was discovered in sun’s atmosphere by analysing:
(a) Mayer hoff bands {b) Fraunhofer lines
(c) spectrum (d) spectrometer.
For an ideal solution of miscible components:
AS i =—RZ m logx,
(@) AS, 18 a negative quantity
(b) AS, is a positive quantity
(c) AS,;, iszero -
(d) AS ., is sometimes negative and sometimes posmve
Specific conductance of a conductivity solution:
{a) increases with dilution
(b) decreases with dilution
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40.

41

42.

43.

4.

46.

47.

48.

49,

" (@) 4,5
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(c) is independent of concentration
(d) depends upon the cell constant

‘In the oxide of a compound ‘4’, oxide ions are arranged in

hexagonal close packing and 4>* ions occupy two-thirds of the
octahedral voids. What is the formula of corundum?

(a) 40 by 4,0 (€) 4,05 (d)y 40,
Spinel structure is shown by:
(a) MgAL O, (b)ZnALO, (c) MgFe,0; (d)all of these

Which of the following atomic orbitals does not have the four
lobes lying symmetrically between the axial directions? .

(a) 3d,, (3 (e} 3d,, " M) 3d, )

The degree of dxssomatxon ((x) of a weak electrolyte 4.8, is
related to van’t Hoff factor * by expression:

(@) 0= izl (b) a= _i-l .
x+ y=-1 x+ y+1 '
-1 ’ i-1
The solubility 6f mercurous chioride in watér will be given as:
(@) S=K () S=K,/4

© S=(Kg/H'"* @ S§= (x 14y
The activation energies of two reactions are £, and E, . If the

temperature of ’the?feacting systems is increased from 7, to 75,
predict which of the following alternatives is correct?

@8-k sk
l k?, ’ kl k?.

@k @h ok
ki Ky ki k

where, k, and k; are rate constants at higher temperature.

In a cubic unit cell, seven of the eight corners are occupied by
atoms ‘4’ and centres of faces are occupied by atoms ‘B’. The
general formula of the compound is:

(®) 4;8;, (o) 4;By
The rate law of a reaction of ‘4’ and *B°,

rate =k [4][B]"

(d) 455,

may be determined by plotting ¢,,, versus [A]o (plot 1) and rate
versus time for ‘B’ (plot 2).

—
Rate —w

2

[A]o e Time —»
(plot 1) (plot 2)
The rate law superscripts, ‘#” and ‘m’ are: )
(a) 0,0 (b) 0,1 ) 1,0 @ 1,1

For 1s-orbital of hydrogen, the radial electron probablhty has a
maximum value at: /

@ 01 A by 040A  (c) 0.53A @ 2.1A

Which of the following expressions correctly represents the
relationship between average Kkinetic energy of CO and N,
molecules at the same temperature?

52.

53,
@y R= =Ryd”?

54.

58.

56.

57,

58.

60,

(@) Eo > Ezqz
(b} Egp < By,
(¢} Eco = By,
(d) Cannot be predicted unless volumes of the gases are given

On the basis of Hardy-Schulze rule, which of the following
sequences represents the coagulating power of cations?

() Ba®™ > AI*" >Na* (b) Ba® > Na* > AI*
(¢) AI** >Na* > Ba>" (d) A** >Ba* > Na*

" Adiabatic expansion of an ideal gas is accompanied by:

(a) increase in temperature
(b) decrease in AS
(c) decrease in AE

" {(d) no change in any one of the above properties

For a cyclic process, which of the following is not true?
(@ W=0 "(b)AE=0 (c) AH=0 (d)AGO
Radius of nucleus is related to the mass number ‘A™by: - T

by R = Ry A
(©) R=Rp4’ (d) R=Rya"

A catalyst:

(a) increases the average kinetic energy of molecules

(b) increases the activation energy

'_('C')' alters the reaction mechanism ~~ - T

(d) increases the frequency of collisions of reacting species

A chemist wishes to prepare a buffer solution of pH = 3.85 that
efficiently resists changes in pH vyet contains only small
concentration of the buffering agents. Which one of the following
weak acids together with its sodium salt would be best to use?
(a) m-chlorobenzoic acid (pK,, = 3.98)

(b) p-chlorocinnamic acid (pK, = 4.41)

(c) 2,5-hydroxybenzoic acid (pK, = 2.97)

(d) Aceto-acetic acid (pK, = 3.58)

For coordination number 4, the geometry that is not possible is:
(a) trigonal planar - {(b) tetrahedral

(c) irregular tetrahedral (d) trigonal pyramidal

The rate constant, the activation energy and the Arrhemus
parameter ofa chetmcal reaction at 25°C are 3 x 10~ sec”™, 104.4

kI mol™ and 6x 10" sec’! respectively. The value of rate
constant as 7 — oo is:

(a) 2x 10" 57!
{c) infinity

) 6x10% s
(d) 36x10%s™

- Emission of one ‘of and two [3 particles successively from an

element forms:
(a) isotope of parent element (b) isobar of parent element

" (c) isotone of parent element (d) isomer of parent element
59. -

Fraction of the total volume occupied by atoms in a simple cube
st , ‘
T NEY \/_ 2n n
a) — b) —— e d)y —
(2) 2 (b) 3 (© (@) 3
Which of the following statements is Wrong?

{a) Crystalline solids are optically anisotropic

. {b) Glass is amorphous solid

(c) There are 14 Bravais lattices
(d) There are only 10 crystal symmetries



61.

62.

63.

~64.
65.

B

67.

- 68.

69.

70.
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Which of the following pairs is correctly matched?

Phenomenon

Charge on the nucleus
Quantized electron orbit
Quantization of energy
The nuclear atom

Experimental observation
(a) X-ray spectra
(b) a-particle scattering
(c) Emission spectra
(d) The photoelectric effect

Arrangement of the following group of orbitals in which they fill
with electrons:

(5f,6p,4p, 6s,4d,4f)
(a) 4p,4d, 65,4 f,6p,5f (b) 65,4d,41.5/,4p, 6p
(c) 6s,4p,4d,4f,5f,6p (d) 4d,4p,4f £f,6s,6p
7. ° meson is exchanged between:
(a) proton and neutron A
(b) proton and proton
(c) neutron and neutron
(d) may bie between two protons of two neutrons

~Hnucleons inan-excited state fall to'a lower energy level, energy
_ is emitted as:

(a) o-rays ~ (b) Brays (c) y-rays (d) X-rays

Minimum amount of energy required to remove a proton is

approximately:

(a) 2MeV (b) 4 MeV

“Mark the incorrect stateément:

(a) Semiconductors are basically insulator

(b) Inmetal crystal tonduction occurs because molecular orbitals
extend over the whole crystal and there is no energy gap
between filled and unfilled molecular orbital )

(c) Mobile electrons account for high thermal and electrical
conduction of metals

(d) When a metal is heated with a non-metal, the resulting
compound is never an ionic compound

Given:

{©) 6MeV | (d) SMe\’

(1) NH,(g) + 3Cl,(g) — NCl,4(g) + 3HCl(g); AH,
(i) Ny(g)+ 3Hy(g) — 2NH,(@); AH,
(i) Ha(g)+ Clg) — 2HCIE); AH,

Express the enthalpy of formation of NCl;(g) (AH ;) in terms of
AH AH, and AH 5

@ Ay =aH, - 212+ 2 Ay

(b) AH, z'AHﬁ%AH,_*-;—A&
(©) AHy = A, =2 A =2 AH,
(&) AH = AH, + 3 A, + 2 A,

A spontaneous process may be defined as:

(a) a process which is exothermic and evolves a lot of heat

(b} a process which is slow and reversible

{¢) a process which takes place only in presence of a catalyst
(d) aprocess that occurs without any input from the surroundings
In the sequence of reaction,

A ky ks
L—sM—>3N — O
ky> ky >k,

The rate determining step of the reaction is:

@L—M )M —>NEN—0 ) L—0
The plot of log ¥ against log P at constant témperature for a fixed
mass of gas is:

71.

72.

73.

74.

The pressure F, at any stage is related to p, and °

I 979

(a) %‘) (b) Dc;,

2 o
logV —» logV —»

() o (d o

8 3
logV —» logV —

‘When mercuric iodide is added to aqueous solution of KI:
(a) freezing point is raised
(b) freezing point does not change
(¢) freezing point is lowered
(d) boiling point does not change
The van der Waals’ constant ‘b’ for water vapour is 0.03 litre
mol ™", The radius of water vapour molecule is:
@) 1448 cm (b) 1448 A (c) 1.448pm (d) 1.448 nm
ky
For a reaction 4
k"B
individual rate constants by:
@ k=k -k ®) b/k  (© ki
N,O,4 decomposes to N,O, and O, as:
N,O5 — N,O, + 40,

, the overall rate constant is related toA
(d) &y + &,

x*, the fraction of
dissociation, as:

@ 7o ® (459
' 3
) <P

SECTION 1l

MULTIPLE CHOICE QUESTIONS
(For lIT, AHMS and BHU Medical Entrance)

3»
© I‘EPO

This section includes those questions in which two or more options may
be correct. Few of them have single correct choice,

7.

76.

77.

An ideal gas:
(a) has no intermolecular attraction

~ (b) molecules do not collide with each other

{c) the product of P and ¥ is constant at a fixed temperature for
defmite mass

(d) can be liquefied easily

Extensive properties among the following is/are:

(a) refractive index (b) volume-

(c) density (d) mass

Which of the followmg statements regarding equilibrium is /are

true?

- (a) Equilibrium constant varies with temperature

(b) Equilibrium constant varies with catalyst
(c) The reaction stops when the equilibrium is reached

(d) The equilibrium constant depends on the concentration of
reactants
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78.

79.

0.

81.

82.

83.

84,

85.

86.

87.

() freezing point is raised’

G.RB. PHysiCAL CHEMISTRY FOR COMPETITIONS

When mercuric iodide is added to aqueous Kl solution:
(b) osmotic pressure is raised
{c) boiling point is elevated  {d) vapour pressure is raised

The correct statements are:

" (a) Smoke is carbon dispersed in air

(b) Butter is water dispersed in fat
(c) Greater is the valency of ion more will be its coagulating
power
{d) More is the gold number of a lyophobic sol, more is
* protecting power

- ‘Select the correct statements among the followmg

89,

94.

{c) The time in which 63.2% element decays is called average life

" {d) None of the above

Which of the following statements are correct?

(a} 1 faraday is the charge of 1 mole electron.

(b) 1 faraday is used to deposit | g equivalent of a substance.
(c) 5.6 litre O, will be evolved at STP by 1 faraday charge.

(d) 11.2 litre Cl, will be evolved at STP by 1 faraday charge.
Select the species having zero oxidation state at the underlined
elements:

(a) (CH;),80 (b) C,,Hy0,, (6) Hy 8,0, (d) NoH,

. = +
(a) Order can be zero. L. PCly(g) == PCL(g) + Cl(g)
(b) Order cannot have fractional value. ‘o’ is the degree of dissociation of PCl; at equilibrium pressure
{c) Order is a theoretical quantity. ‘P’. Which .among the following is the correct expression for
" (dy Order is equal to molecularity for decomposition of N,O; degree of dissociation of ‘0.”?
giving N,O, and O,. K,
Rate law for a chemical reaction is: (@) a= ; SR -
al reaction is: \PK,
Rate= k[ 4] 2[31 : e S e
‘ ¢y a=JK P dy o= [P/K
Choose the correct options among the following: ( ) 7 @ ?
(a) Order of the reaction is 3/2. 92. In Wilson Cloud Chamber, the track is formed by:
(b) Unit of its rate constant is lltre  mol™ V2 se (@) owrays (b) Brays  (c) y-rays (d) all of these
93, Select the correct rejation:
(c) Unit of rate is mol‘htre sec. (@ No=N - LQH2303 Oy Ne=N& o
(d) Tts molecularity is always 3. A o
Liquid benzene burns in oxygen according to: - (€) Nog=N e @ N =Nge™
| 2GgHg + 150, — 12C0, + 6H,0 : 94. For the first order reaction, fog, = X X fog,
If density of liquid benzene is 0.88 g/cc, what volume of O, at the value of ‘x” will be: ]
‘ gTP is t;eeded to complete the combustion of 39 cc of liquid (a) 10 (b) 6 (©) 3 (d 2
enzene: ) 95, Which among the following has same kinetic energy as O, gas at
(a) li2litre (b) 74 litre (c) 0.074m’ (d) 37 dm* . NTP?
 For the reaction; (2) Hy (b) N, (c) CO, (d) None of these
N,H (1) + 2H,0,(/) —— Ny{(g) + 4H,0(g) 96. Which among the followmg is correct about y-rays?
heats of formation of N,H,, H,0,, H,0 are 12, ~ 45 and ~57.8 (a) High energy electrons
keal mol™'. Internai energy change for this reaction isfare at (b) Low energy electrons
298 K: (¢) High energy electromagnetic waves
(a) ~153.2 keal mo'™! (b} =641.142 kJ mol™ (d) High energy positrons
{c) ~24.8 kcal mol™ (d) -309 kcal mol™* 97. The RMS speed at NTP of a gas can be calculated from the
Which of the following electrolytes have same osmotic pressure expression:
as that of 0.1 M KC17 (a) ¥3PId () «/3PV/*M ) V3RT/M (d) J3d!P
(@) 0.1 MHCI {(b) 0.1 M NaCl 98. The graph representing Boyle’s law is(are):
(c) 0.1 M CsCl ) (d) None of these \ : ' o ‘ .
Select the correct statements about the following reaction: I
N,(g) + 3H,(g) == 2NH;(g); AH =-22.4 keal mo] ™! T
(a) Increase in pressure will favour forward reaction. ’ (a) by &
(b) Addition of inert gas forms more NH,, ' e 3
(c) Atlow temperature, there is forward shift.
(d) Catalyst will increase the amount of NH;. P — logV —s
Which among the following is/are correct about penetrating ' :
power? )
(a) o-rays are less penetratmg than B-rays. T ' T
{b) B-rays are less penetrating fhan y-rays. y
(c) o, P,y rays have equal penetrating power, > E
(d) yirays are most penetrating, o
Select the natural series ;mong the following: » . P .
2 4n+ 3 : .
(@) (nt+l) —(b) (4n42) (C) 4n (d) (@n )_ 99, For diatomic molecules; the correct relation is/are:

88.

Select the correct conclusion(s) about average life:
(a) Average life = /A
(b) Average life=144 x 1,

@ Cr=VR (0 Cr=%R @ 1=14 (@ Cp=}R
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i00. Which of the following aqueous solutions produce the same
osmotic pressure?

RS ‘ - 981

- (c) 0.6 g urea in 100 mL solution

(d) 1.0 g of a non-electrolyte solute in 50 mL solution (Molar

R

{a) 0.1 M NaCl solution mass = 200)
(b) 0.1 M glucose solution
E /‘?Wé w:th Hlnts for Selected Questlons : _ —
SECTION 1 v 24, () 25, (&)
1. A 3. (b 4. (b) 5 (© 26. (b) ny,=7, n =2
6. (d) Degree of freedom =3n No. of fines = (2 =) —m + 1)
where, n = no. of atoms in the molecule. o 2
7. (b) At hlgh temperature, T A S > AH I =-T -2+
AG = AH -TAS =~ ve 5><é
. and process will be spontaneous. ) = — =15"
8. (@ P2 The differencé fall in far infrared serie
9. (© Bmdmg energy has no role in emission of - pamcle nip - © e difference fall in far infrared serics.
‘ ratio determines the mode of emission. 28. (b) 1y e — where, n = order of reaction.
. o 4[;Hl — gHe + 2[,+16‘ 1+ Energy 29 () o ; -
. . (&
© 10, (¢) Packing fraction (fc2) =74% . e
. R B 30. (d) Number of ‘B" atoms =#n
Packing fraction (bec) = 67.9% Number of tetrahedral void =217
SECTION 1 Number of ‘A’ atoms = 2—” =n
wll_.“;m(‘c) - 2.
1277 (e) "Rate =k [A] (for first order) T AiB=nin=1:1 [
' 0693 Formula = AB .
t5 = ——— = constant P
) o 31. (b) Orbital angular momentum = /I (I +1) —
13. (b) Lower the value of (n + I), lesser is the energy of orbital. . 2n
ny =) {(ny, ~n +1) - s :
4. (© No. of lines = ( 2 M (my - m +1) i=1for ‘p’ subshell.
: 2 32. (b :
= higher shell j
<"3 higher she 8. (@ =L, n=2for HON
= lower shell n-t. .
15. (&) pA =x, xp=Yxl= 05 atm, x, = Y = mole fraction - 100002 -1 _ 0.00002
of 0,. 2-1 '
16. (C) . P _
17. (b} Greateris the intermolecul arforce on mlxmg more negatwe % d1ssoc1anp n = O'QOZ
‘will be the deviation p < pSx, + pyxp kSRR G)) :
Experimental vapour pressure will be less than calculated 35. (c) Rate of zero order reaction is constant.
vapour pressure. . B . 36. () 37. by (b) .
18 (c) Non-ideal s.olutlonsAf(‘)an lctw or high boiling z}zeotrope, 39.. (b} Number of ion per unit volume-decreases on dilution
hence, maxima and minima in the curve are obtained. 40. (© - ) :
19. (@) S : . o
20 () A7 NH,OH = A7 NH,Cl + A7, NaOH ~ A7, NaCl AL () AB, Oy has spinel structure.
42. (d) - 43, (a)
=1298 + 217.14 —1208‘9 1 4. ) Hg,Cl, Hg%‘“ £ 201
=2383 ohm™ cm* mol”™ o $ s 28
. ) _ 2+ -2 2 _ 4ol
a:%z 933 _ 03015 Kﬁp_[ng NC 1 =S 1[251% = 45
A 2383 45, (b) Use the relation,
% Tonization =3.92 ' ky? E, {1 1
- logyg | -2 = Y
21, (¢ ki) ) 303R\T, T,
22, (©) k=Ae 5" When T=c0 k=4 =A : :
. When E, >F
23, (b) E-ﬁJrﬁ “ “
B kK Kook
— > _: Or — o
1. 1 I N . .kl ki ky  ky
N h 4. © .
47. (c) f,,; of first order reaction is constant (plot 1).
- _Mha 0693
’3 }‘-!'*"12 ) hyp=—F
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48.

W
=8

w
n

56.
57.
61.

62. .
64.
65.
69.

70.
71.

©
©)

(d)
(¢

(@)
(a)
(b)
(<)

(@
©
@
(a)
(b)
(a)

- G.R.B. PHYSICAL CHEMISTRY FOR COMPETITIONS

Rate of zero order reaction is constant (plot 2).
Rate =k [A]°
49. (o) 50. (d)

Adiabatic expansion results into decrease in internal energy

and temperature of system,
53 @

Catalyst forms new intermediate of either low or high
activation energy.

Either square planar or tetrahedral geometry is poésible.
58. (a) 59. (d) 60. (d)

In emission spectra quantum of electromagnetic radiations
are released. T

63. (d)
y-rays are evolved due to secondary effect of o, S emission.
66. (d) 67. " (b) 68. (4

Slowest step is L —5 M;it will be rate determining.

Hgl, + 2KI — K, [Hg, ]

Nessler’s reagent K,[Hgl, ] is formed which lowers the
overall number of particles in the solution. Thus, on mixing
the two components freezing point will be raised.

72.

73.
74.

(b) b=4NV’' =4N @ mﬂ

V’ = volume occupied by single molecule.

SECTION 1Y

75.
78.

79,

83,
84.
8s.
89.

93. -

97.

(d) ,
(b) N,05(8) — Ny04(8) + (35) O2(8)

r=0 Py 0 o

Avr o pll=x) Pox pox 12

P=pol —x)+ po x + £&Z = p, (” f’)

. 2 ' 2

@ac - 76 (bd 7. (ab)
{a, d) Klreacts with Hgl, to form Nessler’s reagent. Number of

particles are lowered,
i 2KI + Hgl, — K, [Hgl,]

@b,c) 80 (ad  SL (b . 82. (b0

(a, b) T i
(a, b, ¢} van’t Hoff factor will be same for the given electrolytes.
(a,b,c) 86 (ab,d 87. (bc,d 88 (abc)
@b, c,d) 9. (aby .9l (a) 92. (a b)
(a,b,d) . 94. (@ 95. (a.b.~ 96, (™

(abc) ~ 98 (abd) 9. (aboc) 100. (bcd) .
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(Graphical Aptitude)' »

A sample of 2 kg of helium (assumed ideal) is taken through the
process ABC and another sample of 2 kg of the same gas is taken
through the process ADC. Then the temperature of the states 4
and B are: (Given, R = 8.3 joules/mol K)

b
B - c
10----¢—
<
£
z
R R : o
o
6k , D -
& A, -
i i
10 20 ymY

(@) T, =1205K,T, =1205K
Ty T, =241K, Ty =24TK
(¢) T,=1205K, Ty = 241K
(d) T,=241K,T, =482 K
An idea] diatomic gas is caused to. pass through a cycle shown on
the P -V diagram in figure, where ¥V, =300V . If P, ¥, and T,
specify the state 1, then the temperature of the state 3 is:
(@) @/ . (b) T,/3"

(c) 7,/3% (d) cannot be determined

1;

Pressure —

Isometric

Volume ~—»

. - A heat engine carries one mole of an ideal monoatomic gas
around the cycle as shown in the figure. Process | — 2 takes place
at constant volume, process 2 — 3 is adiabatic and process 3 — |
takes place at constant pressure. Then the amount of heat added in
the process 1 — 2is:

L

T 242 = 800K

g S,

2 NG

wn

¢

T 16 < 3
Ty=300K Tz =455K

Volume —»

(a) 37401 (b) -37407  (c) 1810]J (d) 322017

One mole of an ideal monoatomic gas is caused to go through the
cycle shown in figure. Then the change in the internal energy in
expanding the gas from ato c along the path abcis:

Pressure —»

o
T e "'Vo‘ume LoImon g ST I meroemes seones
(a) 3RV,  (b) 6RT, {(¢) 45RT, (d) 10.3RT;
A thermodynamic system consists of a cylinder-piston
arrangement with ideal gas in it. It goes from the state / to the state
f as shown in the figure. The work done by the gas during the
process: '

R . ¢ . . e

Pressureg —m»
N

-

Temperature —

(a) is zero {b) is negative

{c) is positive (d) nothing can be predicted

A cyclic process ABCA4 is shown in a V ~T diagram. The
corresponding P—¥ diagram is:

4
C B
> , A
s
7/
&
T —» g
P Pa '
A B A B
(a) ()
C e
‘ v v
Ps Pi .
c c
s
B A A B
v v
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7. The following are the P —¥ diagrams for cyclic processes for a

G.R.B. PHysicAL CHEMISTRY FOR COMPETITIONS

gas. In which of these processes heat is not absorbed by the gas?

9.

10.

P Vi S
@ (b) Q S
v ; |
PT Vi
(c) V(d) /\
v ~ P

The graph between P and }-at-constant temperature should look
like: . _— :

Py | Py . :
@ ® \
Or— - o}
\4 A
Pa Pi )
© @ J
o : » O
: 3 o v
_In P—V diagram shown below:
P i A
B C
D
O
v

(a) AB represents adiabatic process

(b)Y AB represents isothermal process

(c) AB represents isobaric process

(d) AB represents isochoric process :
The pressure-volume graph of an ideal gas cycle is shown below.
The adiabatic process is described by:

Ps

(a) ABand BC (b) 4B and CD
(¢) AD and BC - (d) BC and CD |

11. An ideal gas is taken around the cycle 4BCA shown in P—V
diagram. The net work done by the gas during the cycle is equal

to: v C{BHU {0y
Pa . ‘
4Py -2
Py '“‘_A:; ’ —C
; X
o, WV, v
@ 12PV, () 6B¥, ()3R¥,  (d) RV,

12. An ideal monoatomic gas is taken round the cycle ABCDA as
shown in figure. The work done during cycle is:

Pi :
op, v 2P, 2V
I8 9
N
A e B .
PV v P 2V
0 v
(a) PV - (b) 2PV © %PV () zero

13. Fourcurves 4, B, C and D are drawn in figure for a given amount
of gas. The curve which represents adiabatic and isothermal

_changes are:
Py

0 Y2
"~ (a) C and D respectively (b) D and C respectively
(¢) 4 and Brespectively (d) B and A respectively
. A given mass of gas expands from the state 4 to the state B by
three paths 1, 2 and 3 as shown in the figure. If W,, ¥, and W,
respectively be the work done by the gas along three paths then:
(CPWT 1902)
Pa

© v
(@) W > W, > W,
() Wy=W,=W,

by W, <W,<W,
(d) W, <Wy W, <W,



15.

16.

17.

i8. The pressurc-temperature (P -7 ) phase diagram shown below
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A thermodynamic process is shown in the following figure. The
pressure and volumes corresponding to some points in the figure
are:
P =3x10°Pa, ¥, =2x 107 m*;
Py =8x10*Pa, ¥V, =5x10° m?

P
8

A 4
O

o] - >y

In process AB, 600 J of heat is added to the system and in the
process BC, 200 J of heat is added to the system. The change in
internal energy of the system in the process AC would be:

' (CBSE 1992)

(@) S601 by 8O0 (k) ’600 T7 - (dy pa0J -

In the pressure-volume diagram given below, the isochoric,
isothermal, isobaric and isoentropic parts respectively are: -

Pa A B :

o)

- v
() BA, AD,DC,CB (b) DC,CB, BA, AD
(¢) AB,BC,CD,DA (d) CD, DA, AB, BC
Heat energy absorbed by a system in going through a cyclic
process shown in figure is: (AIMS 1995
' F

V(in litres)

PkPa)

@@ 10'nJ, () 10°n) = (c) 10*n]  (d) 107nJ

corresponds to the:

[CEE (Haryana) 1996]
P4 )

0O
T
(a) Curve of fusion of solids that expand on solidification
(b) Curve of sublimation of solids that directly go over to the
vapour phase

19. Graph of specific heat at constant volu

20.

21

985

(¢) Curve of fusion of solids that contract on solidification
(d) Curve of fusion of solids that do not change in volume upon

solidification

18!
4

Cy

(a) T

r

3R

me for a monoatomic gas

___‘)T
4
Cy
{c) T 3R/2
_—-’T
P "A

D

A cyclic process ABCD is shown in the P

el

v

the following curves represents the same proéess?

-V diagram. Which of

P4 Vi
A B D
@ c ®
D ' A
| T 7
P4 Vi
, B A > B
(©) | A @ | ) y
D Cc D < C
T T

A system is taken from state 4 to B through three different paths
1,2 and 3. The work dote is maximum in:

(CPMT 1997)

Py
) S B
2
£ B s
M H
' : .
\Z vy v
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(a) process 1
(c) process 3

Va

Vab--
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(b) process 2

(d) equal in all processes

22, In the cyclic process shown on P~V dlagram the magnitude of
the work done is:

- Pl)
(a)n[ 2'

@ 2B R,

23. A cycllc process is shown in the P—T diagram:

AB
X c

f

@ n(BV,=RV)

o

Which of the curves shows the same processona ¥ ~ I diagram? -

Vi

T )

\y

Vi :

V(C)

- B c

@ 1;7

A o
ﬁc

3

.TT

24. Heat is supplied to a certain homogeneous sample of matter, at a
uniform rate. Its temperature is plottéd against time, as shown.
Which of the following conclusions can be drawn?

(a) Its specific ‘heat capacity is greater in the solid state than in

Temp. ——-»

i

B

25,

(b) Its specxﬁc heat capacity is ‘smaller in the solid state than in
the liquid stat. =

{c) Its latent heat of vaporization is greater than its latent heat of
fusion.

(d) Its latent heat of vaporization is smaller than its latent heat of

© fusion.

An ideal gas is taken from the state 4 (pressure P, volume V) to

the state B (pressure P/2, volume 2V ) along a straight line path

in the P~V dxagram Select the wrong statement from the

following:

P,
PO‘\
- P
4
1]
1
:
]
P/2
?' B,‘\
v 2V Vo V

{a) The work done by the gas in the process 4 to B exceeds the
work that would be done by it if the system were taken from
A to B along the isotherm

.(b) Inthe T ~V diagram, the path AB becomes a part of parabola

(¢) In the P-T dlagram, the path 4B becomes a part of
"~ hyperbola

(d) In going from A4 to B, the temperature T of the -gas first

increases to a maximum value and then decreases

26. The radioactive nucleus of an element X decays to a stable

. | /—\ (b)

nucleus of element ¥. A graph of the rate of formation of ¥ against
time would look like:

¥4 , A\ autt )

-y
~

@

the hquld state.

Timg —»

T

O

T

Re

t

27.

In photoelectric effect the slope of straight line graph between

stopping potential (V) and frequency of incident light (v) gives:

[

Vo

|

(a) charge on electron
(b) work function of emitter
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(c) Planck’s constant
(d) ratio Of Planck’s constant to charge on electron

28. The sloping potential as a function of frequency of incident
radiation is plotted for two different photoelectric surfaces 4 and
B. The graphs show that the work function of 4 is:

4
A B

Vo

R

(a) greater than that of B
(b) smatler than that of B
{c} same as that of B
_(d)-suchr-that no comparison can be done from given graphs
29. Which of the following is the graph between the frequency (v)of
the incident radiations and the stopping potential?

e i 4 R A

1

30.  Which of the following ﬁgurés represents the variations of
particle momentum and associated de Broglie wavelength?

A F
P P
@ T - (b)T
—» A [RSS— | "
4 F 3
P A
(C)T (d)T
— 2 .

31. The given figure indicates the energy levels of a certain atom.
When the system moves from 2E level to E, a photon of
wavelength A is emitted. The wavelength of photon produced
during the transition from level 4E /3 to level £ is:

32.

33.

34.

l 987

2E _

" 4E/3

E

(@) A/3 (® 3r/4 () 4A/3  (d) 3A
The maximum kinetic energy (£,) of the photoelectron varies
with frequency (v} of the incident light as shown by the curve:

) ’ ;

NN

Ey

(a) 4 (b} B
The following graphs illustrate:

©C

e

’ A
- -
e . ”
. -
x 0

-273'C . —» Temp.(’C)
(a) Dalton’s law

(¢) Boyle’s law

In the following graph:

—» Temp.{K)

(b} Charles’ law
(d) Gay-Lussac’s law

D
C
B

~ Pressure —»

A .
Volume —»
(a) * 4" represents isochoric process .
(b} “B’ represents adiabatic process
(c) “C’ represents isothermal process

. {d) ‘D’ represents isobaric process

The variation of A -of acetic acid with concentration is correctly

. represented by: '
Am Am
@ / ®
! Am Am
@ 4 @ §
—/C —J/C
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36.

37.

38.

39.

Distribution of fraction of molecules with velocity is represented

in the figure. Velocity corresponding to X is:

—-

Fraction of
molecuies

Velocity —»

@ m o) \gm—Tc)

CH3COOH is nentralized by NaOH. Conductometrlc tltratlon
curve will be of the type:

SR.T (d) none of these

o a€
£ <
R folg B = 9

@ts] NOREIRS
c L
Q fol
€D Q

—»\ol, of NaOH “‘"’VOI. of NaOH

@ @
(&) [&]
f o . o~
AN g/
[&] [4]

ORE @13 /\
c Lo
o [o] )
o s

—»Vol. of NaOH —»Vol. of NaCH

If for a given substance, T is the m.pt. and T is the freezing
point, then correct variation of entropy by graph between entropy
change (AS) and temperature is:

g Te el T Te
T e
Ta :
et T —g T
TB TA TB
@ EXIVAVAN
Ta : .
- T - T

Which of the following represents zero order reaction?

4 4 i
(@) & by g
j$] [5+]
o o
-~ Conc. ' —->Con6.
s 4 V
© & @ 2 i
] o o
—» [Conc.]? —[Conc.]?

40.

41

42,

43.

—

B

S .
TN
3x —»
St

_

A
=
N
3= —
S

@ | i l
E E
A 2.
© T iy (@) T
L E i E
z8 —
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This graph represents:

t'IIZ

) — 1/
{a) first order reaction {b) zero order reaction

(c) secornd order reaction (d) third order reaction
The efficiency of the reversible cycle shown in the given figure is:

Ny
@
S
)

B
!
1
+
'

Temperature ——»

B=
o
=
‘}
H
i
i
i
¥
i
(@]

L
e
|
i
i

500 1000 J K™
Entropy —

(a)33.33%
[Hint:

(b) 56% {c) 66% (d) 16. 7%
‘Area bounded by the curve ~

% 100]
Total area under the line BC
Which ~of the followmg curves represents  the chemical

adsorption?

Efﬁcxency =

Temp. —» Temp. —»
N
N VAN

: uemp Temp. —»

Energy of electron varies with atomic number as the following
curve/line:




[Hint'

- 2
E= —Z-— X13.6eV,E oc— 7 ; therefore, £ will decrease

exponentlally wnth increase in Z2]

44. A radioactive sample consists of two distinct species having equal
number of atoms initially. The mean life of one of the species ©
and that of the other is 31. The decay products in both the cases
are stable. A plot is made of total number of radioactive nuclei as
the function of time. Which of the following figures best

represents the form of this plot?

hssoress———

r Lt T

{c)

T ENTRANGCE TEST PAPERS

—_— t
(d) -

[Hint: The activity will decay spontaneously with passage of time.]
45. In following isothermal graphs A4, B and C at temperatures

T\, T, and T;; the correct order of temperatures will be:

(T, >0,>T;
©n>0,>71,

C Ao

1.
9.
17.
25.

. 33

{c})
{c)
(©)
(<)
{(b)

(@G >hH>T
@ =5=1;

“[Hint:

47.

forward direction to.give better yield.

which
easily

recrystallisation from
- aqueous solution:

(a) ZnS

(b) CaCO,

(c) CaF,

{(d) NaCl

% yield ——»

From the given graph,
predict the compound I

e
o
<

80+
80+
40
207

O >T,>T1;
(d) none of these ~ »

100 200 300
- Pressure (atm.)

400

Reacnon is exothemnc hence the reaction wﬂl shift i in" "

Ty »Ty > Ty

w—%
tcireasing yield of reaction

would be most
purified by

ey

' Solubility in water
{g/100°C)

Temperature ——»

~ 48. Which of the following curves represents the Hénry’s law?
! t o
b @ g M) ¢
. ] o
o B+
log P —» ‘ ngP —
(b) T! >T3 >T2 (C) E E (d) =
DnL>7,>7, > | s
46. N,(g)+3H,(g) == 2NH,(g); AH®°=-224kJmol™" 2 2
Percentage yield of the reaction against pressure is plotted at three oa P - : ] 'P
-different temperatures Ty, T, and T, then: 0gF — . (OgF >
2. (¢ 3. () 4. (d) -5 (@) 6. (2) 7. (d) - 8. (a)
10. (d) 11 (© 12. (o) 13. (2) 14, (b) 15, (b) 16. (d)
18. (a) 19. (0) 220, (©) 21. (d) 2. () 23 (0) 24. (c)
26. fc) 27. (d) 28. (b) 29. {¢) 30. () - 3 (d) © 32, (¢)
34, (a,b.c.d) ' 35. (¢) 36. {(a) 37. (a) 38, (a) © .39, ()
41, (a) C 42, () 43. (d) 44, (d) 45, (d) 40. (b) (d)

40.
48.

(d)
(b)

47.
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TEST OF MATCHING APTITUDE

List-F List-Il.
(Electrochemical parameter) (Units)

(I). Tonic mobility 1. em™ .
(). Cell constant 2. ohm™ em™
(IID). Specific conductance 3. ohm™' ¢m? mol™
(IV). Molar conductance 4. em? vig?
Codes:
(a) I-4 -1 -2 V-3
by 12 -3 - 14 V-1
© 1-3 II-1 -2 V-4
dy -1 -2 113 V-4

4. Match the Column-I with Column-II and select the correct
answer using the sequences given below:

Column-1 Column-1I
(Compounds) (Oxidaﬁon state of nitrogen)
A. NaN; 1. +5
B. NyH, 2.+
C. NH,0H 3. -1/3
D. N0 4. -2

* Match the List-I with List-1l and pick up the correct matching Codes: :
from the codes given below: - A B C D
List-1 List—ll @ 3 4 2 1
oE ] . by 4 3 1 2
=0 , .
A [EW .. 1.~ Isothermal pfocess v © 3 4 ) 2
B. W=-AE 2..-nFE®° ‘ (d) 4 3 2 1
C. AE=0 : 3. Adiabatic reaction , 5, Match the Column-I with Column-II and pick up the correct
D. AG® . 4. van der Waals’ gas alternate: .
=T oT %0 - I : Colimn-1 Column-II .
- o E. Pl SIdealgasi ‘ (). For spontaneous reaction . A. %(BE), ~EBE), .
A Codes: - , (). For endothermic reaction ~ B. AH=AE
(@) A2 Bl C4 D5 E-3 (IIN). . Bond dissociation energy ~ C. AG == ve
&) A-2 B-5 C-1 D-4 E-3 (IV). For solids and liquidsina D. ZH, > XH,
'(c) A3 B-1 c2 D=5 E4 thermochemical reaction
(@ A5 B4 .C1 _ D2 E3 Codes: o L
@ AS B3 Cl D2 E4 @ I-C TI-A -p- VB
2. Match the Column-I with Column-II: (b) I-B I-D IH-A Iv-C
Column-I Column-II © I-C I-D 1-B IV-A
@. ¥ca 1. Unstable, o-emitter @ I-C I-D -A - IV-B.
. %31 2. Unstable, B-emitter 6. Match the Column-I with Column-II and pick up the correct
. . ‘ ‘answer: '
(II0). 121I 3. Unstable, positron emitter
) 232 Th 4. Stable - Column-I Column-lI
Co%r ) : (D). Nickel A. Conversion of alcohol to gasoline
Codes: ‘ ). ZSM-5 B. Alkylation of benzene
‘ @ I II-2 -3 V-4 {dm. Sio, ~ C. Hydrogenation of oil '
) 1-4 -3 H1-2 V-1 Codes:”
© I-4 -2 -3 V-1 @ 1-C LA - LB
) I-4 -3 -1 v-=2 ®) I-A I-B Hi-C
Match the List-I with List-II and select the corréct answer using ¢y 1-C I-B I-A
the options given below the lists: @ I-B CI-C LB

Match the List-I (enzymes) with List-II (metals) and select the
correct answer using the codes given below the lists:

List-I List-11
A. Nitrogenase 1. Cu
B. Cytochrome oxidase 2. Mo
C. Cytochrome-C ‘3. Zn
D.. Carboxypeptidase 4. Fe
Codes: -
A B - C D
(a) 1 2 4 3
b 2 1 3 4
) 2 1 4 3
d 1 2 3 4

Match the Column-I with Column-II and select the correct
answer: )

Column-1
(I). Curie
(). Rutherford
(III). Becquerel

Column-11 -
A. 10° dis sec™!
B. 3.7 x10'° dis sec™
C. 1dissec™
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Codes: ' ) 12. Match the Column-X with Column-Y:

(@ I-B 1-A - C : * Column-X © Column-Y
(b) I-B . I-C -A (Colloids) - (Classification)
© I-A iI-B, . M-C . ~ (1. Rain cloud” A -Sol
@ 1-C I-B M-A » D). Milk of magnesia B. Aerosol
{(III). Soap suds ‘C. Gel
Match the List-I with List-1I: ‘ :  (IV). Butter 'D. Foam
List-1 ‘ List-I1 ‘ Codes: . _
(D- AH =4gp L AS®=0 M @ (I av)
(). Kirchhoff’s equation 2. State function © (@) A B ’ C D
. H*(aq.) 3. Path function ' (b) A C B" . D
(IV). Spontaneous process 4. AG>0 7 _ ¢y B ' A - D C
5. ASfum >0 . @) B A c D
6. AH, - AH, = AC (T, - T}) 13. Match the List-I with Llst-II and select the correct answer from
Codes: ' ‘ gwen codes: : ‘
Ly any - Iy S avy - - _ - List-I (Spectrum} : List-1I (Region)' e
7S Y I 3 4§ » A. ‘Lyman . 1. Ulaviolet e
b 5 4 - "3 6 - B. Paschen 2. Visible
© 2 6 1 5 ' C.- Balmer 3. Near infrared
@ 6 2 5 1 D. Pfund 4. Far infrared
Match the List-1 Wlth List-1I . ) Codes: : ‘
e List«s1 ... . . .  ListIl . : A . B C D =
(I. Mixing of two ideal gases 1. AG, =0 @ 1 3 2 4
(1I). Criterion for irreversibility 2. 1/P : : (b) 1 2 3 4
(II). Isobaric thermal coefficient 3. 1/T o (c) 4 3 2 1
of an ideal gas- : ) G . ' 2 4 3
(IV). Joule-Thomson effect 4. ASrum >0 . 14, Match the List-I with List-11 and select the correct answer:
5.0 AGy, <0 List-X o List-II
. 6. AH=0 A. Critical temperature 1. alRb.
Codes: : B. Boyle temperature 2. 2a/Rb
@ an Uty avy C. Inversion temperature 3. TIT,
@ 1 - 2 4 5 D. Reduced temperature. 4. 8a/21Rb
b) 5 4 _ 3 6 Codes: '
© 2 6 1 5 A . B C D
@ 6 2 5 1 (@ 4 1 2 -3
- Match the List-I with List-II: B ' (b) 2 L 4 3
List-1 CListll - © 4 3 2 1
(I). Transtational kinetic energy 1. — P “ o @ 2 3 1 4
’ : z o . 15. Match the List-], List- B and List-TIT and select the answer from
(). Rotational kinetic energy 2. 15/13 - . the given codes: )
of CO, . List1 - ListII List-II1
(1I). Translational kinetic 35 ) ‘ o {Order) {Unit ofrate‘ (Relation between
energy per unit volume | oo I © constant) . halflife and initial
(IV). v for CO, at very high 4. Function of T only . ) T R : concentration)
temperature ' L. Zero (1) L mol™ s 1. 1, = Constant
' 5. §T _ ‘ B. First (ii) Lmol™s™! 2. tm«%‘
6. P RT o . C. Second (iii) s 3. 50 %a
Codes: : . ’ . D. Third (iv) motL7's™! 4. fyp = ‘15
@ (1D () av) S . : ] a.
@ 4 5 " - . Codes;\ - c : < b
(b) 4 5 o 2 , @ 2 ii- 4 i3 v-l
() 5 6 2 3 (by i-4 iv-3 i iii~1
@ 6 1 3 4 © iv-3 il ii-2 i~ 4

d -2 -1 iii~3 Civ-4 .
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16.

17.

18.

19.

[Electrical unit Single unit - .
(I). ampere-second A, coulomb
(I). volt-ampere B. ohm .
. (D). volt-ampere™ C. ampere
(1v). watt/ainpere ohm ‘D. watt
(V). joule /ampere second E. volt
Codes: . S
, A B C D . E
(a 1 . Hr. IV I v
by 1 ! I v v
c V- v 1§18 I I
Ty 1 \Y v I Rt
Match. the List-T with List-II and select the correct answer from,
the given codes: ‘
List-f List-1J
-(Fheymedynamic properties) {Relation)
A. Free energy change of a 1. ~RT log K
- reaction (AG) ,
S dInkK
B. Standard  enthalpy change 2 RT 2(7}
-~ (AH®)of areaction P
C. Standard entropy change (AS®) 3. —nFE
’ ' ) d AG
D. Standard free energy change 4. - ar
(AG?) ' ’

G.R.B. PHYsICAL CHEMISTRY FCR COMPETITIONS

Match the List-I {solutions of salts) with List-Il (pH of the
solutions) and select the correct answer usmg the codes given
below the lists: -

List-1 List—ll

A. Weak acid and strong base 1. Y, pK,
B. Strong acid and weak base 2. 5 [pK, - pK, + pK,]
C. Weak acid and weak base 3. 14 [pX, —pK, - logc]
D. Strong acid and stiong base 4. Y4 [pK,, + pK, + log ]
Codes: ~ )

A B C D
(@ 4 3 2 1
M) 1 2 3 4
© 2 -3 4 1
@3 - 2 4
Match the List-I with List-1I and choose the correct answer from
the-cedes: - : :

List1 Listhl

' (Eiectrolyte} (Solubility product)
A. Bi,S, L 4s°
B. ' Al(OH), 2. 275t
C. Cds 3. 108s°
D. CaF, 4. s
Codes: :

A B C D
@ 1 2 3 4
(b) 2 3 1 4
© 4 o3 2 1
d 3 2 ‘ 4 1

Match the following combinations of elecmcal units with their
terms as single unit:

Codes:.
A B C- D
ay 3 - 2 4 1
b 1 2 3 4
) 4 3 2 |
@ 2 3 1 4
20. Match the List-I, List-1I and List-IIL; _
List-I List-11 List-11
A AG>0 X AS>0 1. Non-spontaneous
B. AG <0 Y. AS <0 2. Spontaneous
C.AG=0 Z.AS =0 3. Equilibrium
' Select the correct answer from the following codes:
A B C
@ (Y. (X2 @.3)
by X,2) (Y,3) (Z, D
© (%3 (Y D e Z, 2~ g
DAY D = =063 LD
21.  Match the Column-I with Column-II:
Column-1 " Column-I
{(a) Spontaneous process {p) AH =-ve
(b) Heat flow from high temperature. (q) AG =+ ve

- of system towards low

temperature of surroundings-

(b) Metal excess

(c) Exergonic process (1) ASqo = +ve
(d) Increase in the randomness of (s) AG =~ ve
system by heating
@ ® () © ®
(b) ® @ ® ®
(©) - ® @ ® ®
(@ ® @ @ ®
22. Match the items of Column-I with the items of Column-II:
Column-I Column-I1
{Metal) (Packing/coordination number)
(a) Na (p) cop
(b) Cu {q) bee
{c) Au (ry 12
d K A ()8 ,
23. Match the Column-I wnh Column-II and Column-III:
1= Edge length of unit cell; :
r = Radius of spherical constituent unit
Cofamn-I Column-1i Colomn-IF]
(a) Simple cubic  (p) W3 = 4r (u) 74% occupied
unit cell T space
(b) Face-centred (@ l=2r {v) 67.98%
~ cubic unit cell ) occupied space-
(¢) Body-centred (1) W2 =4r (w) 52.33%
cubic unit cell occupied space
24, Maich the List-I with List-I1; ,
List-f List-I
(a) Silicon doped with (p) Acceptor level above
phosphorus valence bond

(q) ntype semiconductor *

non-stoichiometry in NaCl

{c) Ge doped with Ga

(d) Anion vacancy with
trapped electron

(r) - Donor level just-below the
conduction band

(s) F-centre -
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25. Match the solids in List-I with their properties in List-II: 29, Match the temperature in List-I with its value in List-II:
A p
List-I - : ListIl - V o o Listl . List-I1
(a) MnO (p) Ferromagnetic solid : (a) Critical temperature (p) a/Rb
(b) ZnO (q) Antiferromagnetic solid (b) Boyle's temperature GYN:]
(© Cr0, (r} Zero magnetic moment (¢) 172 [Inversion temperature] (r) T/T,
@ Tio (s) Attracted in magnetic field" (d) Reduced temperature (s) 8a/27Rb ,
26. Match the List-1 with List-II: 30. Match the items of Column-I with its proportional term in the
‘ List-I List-11 items of Column-II:
(a) The highest temperature at (p) Yrea ) COl“mn'I Column-l'l
which liquid CO, exists Videal (a) Kinetic energy "~ (p) Mole fraction
(b) 8a/ 27Rb (q) Critical temperature (b) Partial pressure of agas  (q) Density
{c) Compressibility factor (1) Ideal gas (c) Rate of diffusion {r) Molar mass
Z =3/8 at : (d) Vapour pressure of a liquid (s) Absolute temperature
(d) Compressibility factor (s) 30.98°C 31. Match the List-I with List-II and List-IIL:
Z=1 for | List-1 List-11 List-111
27. Match the physical properties of Column-I with their values in (Solids) (U;llt cell) - {(Coordination -
. Colomp-l1: -~~~ v , e e st number)
' Column-1 Column-II (a) Rock salt (p) Face-centred w6
(a) SATP () 1 bar/l atm cubic, gn“lm in
(b) Temperature in STP  °  (g) 99.6°C . tetrahedral void )
() Pressure in NTP @ 273.15K (b) Fluorite {q) Face-centred (x) Cation (8),
) cubic, cation in anion (4
(d)Standardbmllng point of (§) 298’.15 K : octahedral void ( 7)
water © Agl, ZnS (t) Face-centred  (y) Cation (4),

SATP — Standard ambient temperature and pressure

cubic, cation in anion (8}
STP —— Standard temperature and pressure alternate
NTP —— Normal temperature and pressure tetrahedral void
28. Match the quantities in Column-I with their units in Column-II: (d) Na,0 (s) Face-centred (z) Cation (4),
Colunitn-1 Column-11 cubic, cation in anion (4)
(a) Coefficient of viscosity L mol™ tetrahedral void ’
(b) van der Waals’ constant ‘b’ (@ Ns m~
(¢) Molar volume of gas at STP = 224.. .(r) Pas .
(d) van der Waals’ constant *a’ (s) 1? atm mol~?

1. (& 2. (©) 3. @ 4.(2). 5. (d) 6. (a) 7. (b) 8. (a)
9, {c) 10. (b) 11. (d) 12. (c) 13. (@ 14. (@) 15. (¢) 16. (a)
17. (d) 18. (a) 19. (3 20. (2) 21. (a-1s) (b-p,5.s) (c-q) (d-q.1)

22. (a-q,8) (b-p,) (c-p,r) (d-q,8) 23, (a-g-w) (b-r-v) (c-p-v) i ‘ : :

24. (a-q,r) (b-s) (¢-p) (d-s) 25. (a-q,1) (b-1) (c-p,$) (d-s) 26. (a-q,8) (b-@) (c-p.q) (d-1) 27. (a-p,8) (b-1) (c-p) (d-9)
28. (a-q,;r) (b-p) (c-p) (d-s)  ~  29. (a-s) (b-p) (c-p) (d-q.1) 30. (a-s) (b-p;s) (c-q,r) (d-pss)

31, (a-g-w) (b-p-x) (c-1-2) (d-s-y)
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(a)
(b}

’(4C)‘

(d)
&)

1

_ 9. (A) Half-life of a first order reaction is independent of the initial
REASON AND ASSE R1 ION concentration of reactant.
: T
(For lIT & AlIMS Aspirants) (R) 4y (first order) = ——
In each of the following questions, a statement of Assertion (A) is where, T = average life.
given followed by corresponding statement of Reason (R) just below it. 10. (A) For the reaction,
Mark the correct answer as: 2NH;(g) — N,(g) + 3H,(2)
Both (R) and (A) are true and reason is the correct explanation AH > AU.
of assertion. ' (R) The enthalpy change is always greater than internal energy
Both (R) and (A) are true but reason is not correct explanation change. '
4 g
: .of..assgmon. - s . 11: (A) PN,-and ?Nj-are isotones. ~ = 70 o
AS'S'Q@OH (A) is true but reason (R) is false. © (R) Noble gases donot existas isotopesas they are not reactiver
ﬁssertpn (:) fmg 'I:eazm ®) botharg false. 12. (A) 3d, orbital is spherically symmetrical.
Tt : t frue. . I
ssertion (A) is false Ul reasen (R) is true (R) 3d32 orbital is the only d-orbital which is spherical in shape.
(A) CH, and CO, have the value of Z"(compressibility factor) 13. (A) The kinetic energy of the photoelectron ejected increases
less than one. ) with increase in intensity of incident radiation.
(R) Z <1is due to repulsive forces among the molecules. {(R) Increase in intensity of incident light increases the rate of
{A) More is the value of van der Waals® constant ‘a’, greater is emiséion. T T '
the tendency of liquefaction. A) Bpe s o EF R
- (R) ‘o’ measures the magnitude of force of attraction among the 14. (A) TseBete 5508 ray
molecules. It is a process of K-electron capture. )
(A) Crystalline solids are anisotropic. (R) The atomic number decreases by one unit as a result of
(R)-Crystalline solids are not as closely packed as amorphous K-capture. . o
" solids. : ) 15. (A) Vapour pressure is a coiligative property. :
(A) Antiferromagnetic substances possess zero magnetic (R) Colligative property depends on the number of solute parti-
moment. . cles dissolved in the solution.
(R) MnO is an antiferromagnetic substance. 16. (A) Entropy decreases when an egg is boiled.
(A) Isotonic solutions do not show osmosis. (R) It is solidified due to denaturation of albumin.
(R) Isotonic solutions have equal osmotic pressure. 17. (A) 1 faraday = 96,500 coulomb.
(A) In a gaseous reaction, X, is unitless when An = 0. It is a charge of 1 mole electrons.
(R) Unitof K, = (mol L™ )*". (R) 1 faraday charge liberates one gram equivalent of substance
(A) Strength of acidic character of oxyacids lies in the following at an electrode.
sequence: 18. (A) The electrical resistance of a column of 0.05 M NaOH solu-
HCIO, > HBrO, > HIO, tion of diameter 1 cm and length 50 cm is 5.55 x 10° ohm.
(R) Greater is the oxidation state of a halogen, more is the acidic (R) Its resistivity is equal to 76.234 ohm-cm.
character of its oxyacid. 19. (A) If water is heated to 350 K, then pOH will increase to 8.
{A) The molecularity of the following reaction is 2 (R) K, increases with increase in temperature.
H, + Br, — 2HBr 20. (A) Magnetic quantum number can have the value 0, . .. ,(n—1).
(R) The order of reaction is 3/2. (R) Magnetic quantum number specifies the number of orbitals.
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