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Each has three significant figure. When zero is used
to locate the decimal point it is not considered as
significant figure.

3 48
Vapour density = > " 24
@
100
100 amu of He= —— atomsof He= 25 atoms.

4
[1 am.u. = massof oneproton (approx.)]

€
Exa=10%
@

The concerned chemical reactions are

() CaC,+2H,0 » Ca(OH),+ C,H,
64kg

Ethyne26kg

(i) CH,+H,—> C,H,

Ethylene,28kg

nC2H2_>[_CH2_CH2_]n
(III) nx28kg nx28kg polythrne
or 28kg or 28kg

Thus 64kg of CaC, gives 26 kg of acetylene which in
turn gives 28kg of ethylenewhose 28kg gives 28kg of

the polymer, polythene.
@

Given, massratioisC: H: O (6:1:24) so, molar ratio
will be6/12:1/1:24/16=1:2:3

therefore, HO-(C=0)-OH hasmolar ratio1: 2: 3.

(©)

This is Avogadro’s hypothesis.

According to this, equal volume of all gases contain
equal no. of moleculesunder similar condition of tem-
perature and pressure.

©)

thisisAvogarod'shypothesis. According to this, equal
volume of al gasescontain equa no. of moleculesunder
similr condition of temperature and pressure.
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According to Dulong and Pettit’s law
Atomic weigth x Specific heat =6.4(approx)

Thislaw isapplicableonly to solid elementsbut it fails
to explain very high specific heat of diamond.

M

M

®

®

M

Zn+H,S0, - ZnSO, +H,
Zn+2NaOH — Na,Zn0, + H,

Ratio of volumes of H, evolvedis1:1

@
@
&)
@
@
&)
@
Let E bethe equivalent weight of metal
E+17 152

S0 "ELT8 T 0.995

[17 isequivalent weight of OH and 8is
equivalent weigth of oxygen]

= 0.995E +17x0.995
= Ex1.52+8x1.52
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— 0.525E =16.915-12.16 = 4.755 Q4 @
4,755 -- 17gm NH ; contains g 1022 moleculesof NH
E = == = 23
0.525 - 4.25gm NH ; contains= 6x107 425
Q34 6x10%2 x4.25
Eq. of acid = Eq of base, - No. of atoms BT x4 _6x10% -
045 20x0.5 Ewt = 45 Q5 @
Ewt 1000 W= - 22400cc of gasat STP has g « 102 molecules
23 -7
Mwt 90 - 112,107 of gasa STPhas 22 2;16;2 x10
Basicity="——_=,-=
Ewt 45 =.03x10™ =3x10%-
Q6 (@
Q35 (1 M _
d=—(d= = =
Eq. of A= Eq, of B v (d = density, M= mass, V =volume)
m, m,. m, Sinced=1
E E " E %0 M =
A B B 18gm=18m
Q36 @3 18ml =N, molecules (N, = avogadro’sno.)
Q37 (4 1000ml = '1'—8’* x1000 =55555N,.
38 (1
Q39 (@ 5 1
50x1 2gmof oxygen contains atom = % 38 mole
Eqof KMnO, used = ————=0.005
d 4 1000x10 41
, also 4g of sulphur = —= = - mole.
. Eq of Ferrousammonium sul phate reacted =0.005 32 8
-, weight of Ferrous ammonium sul phate needed Q8 (O
— 0.005x 392 =1.96g 100gm caffeine has 28.9gmnitrogen
Thus percentage purity of Ferrousammonium sulphate 194gmcaffeinehas= iiog x194 =56.06gm
is 50%
56.06
Q40 (3 - No. of atomsin caffeine = Y 4.
Q41 (¥ Q9 (@
Q42 -~ 40gmNaOH contains 16gmof oxygen
Q43 (3 16
The element A is nsp* and B is ns?p*. They can form -, 100gmof NaOH contains > 100 =40% oxygen.
compound of the type A B... Q.10 (1)
Q4 (9 Urea- NH, - CO - NH,
Xe=535% . F=4635% 60 f ins 28 f i
Relative number of atoms Xe - 60gm of ureacontains 28gm of nitrogen
28
535 04 and E = 465 204 - 100gmof ureacontains - x100 = 46.66.
131.2 19 QUL (@
Simpleratio Xe=1and F=6: Molecular formulais XeF, C=24gm, H =4gm, O=32gm
O.N. of Xeis+6

So, Molecular formula = C,H,0O,
So, Empirical formula = CH,0

EXERCISE-1l (NEET LEVEL) (Smplest formula).
Q12 (3
Q1 (@
Q2 (@
Q3
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Q.14

Q.15
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CHEMISTRY

In Fe(CNS),. 3H,0
3x18

%of H,0= oA %100 =19%
@
Element Atwt. Mole Raio
Empiricdformula
C=86% © 71 1
CH,
H=14% 1 14 2
Belongsto akene
@
Element %(1) Atwt.(2)
a/b Ratio
X 50 10
5 2
Y 50 20
251
Simplestformula = X,Y
©)
N - W(gm) = 1000
 Vx Eq.wt.
1500ml of 0.INHCI = 150mi (N)
W(gm)x 1000 150 x 40

1=— =——=6

150x40 W (OM am.

1000
)
4NH 3, + 50,4 —> 4NO(,) + 6H,0,
t=0 1 1 0 0
t=t 1-4x 1-5x 4x 6X

Oxygenislimiting reagent
1
So, X = T 0.2 all oxygen consumed

Left NH, =1-4x0.2=0.2.

&)

0.1 M AgNO; will react with0.1 M NaCl toform 0.1 M
NaNO, . But as the volume is doubled, conc. of

No; =22 _ .05 M

1
2
@
Mg*? =H,

ne 12gm 1
—24gm 5 moleof H,
&)

CaCO,+ 2HCI — CaCl, + CO,+ H,0
100g 2N 44 g

100g CaCO, with2NHCI gives44g CO,
100g CaCO,; with1 NHCI gives22g CO,

Q)
H;PO, istribasicso N =3M =3x1=3.

Q.1

Q.2

Q3

Q4

Q5

Q6
Sal.
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EXERCISE-IlI (JEE MAIN LEVEL)

)

InCa(PO,),

mole of Ca atom 3
mole of O atom ~ 8

8
Moleof ‘O atom= 3 (mole of Caatom)

Moleof ‘Ca atom=3

€)
3x0.5
Nal mass= 100 =0.015gm
0.015
No. of moles of Nal = 150 =1x10*

No. of I-ions= 10" x 6.023 x 10 =6.023 x 10%°

©)
10x1
(1) n= T =0.55

(2n=0.1x5=05

12
(3 n=-2-x3=0.75

48
4 —i—OZXZ—O4
(@)n= L =02x2=0.
©)

12 8
(1)n—ﬁ—1 (Z)H—E—OS
32 24
(S)H—E—l (4)n—ﬁ—1

@

1
Moles of Mg,(PO,), = & 0.25 =3.125 x 10

@

C H @]
Mass 24 8
K7

| 24 8
Moles E I

32

16

Ratio 2 8
2

Simpleinteger ratio 1 4
1

Henceempirical formulaisCH,O
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Q.7
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Q.14

(4
X

Y
758 24.2 Q.15
75 16
101 15%x2
2 3
@
y y Q.16
CH, + X *t4 )0, —— XCO,+ szo (9)
@ @
1ex+Y
( 4] _ 600
y 700
[x+ 2)
),
X+7= 2
by option (1)
©)
A:B:C=1:3:5
b = x:y=32:84bymass
=1:3bymole
C=x:y=16:5 = 16:70
@
t of butt X107 e
amount of butter = ——————= =3.63.6gm
5.5x10°° J Q.17
©)
Ax _ Ay
X Y
16.006
= Yy =y+Ay= 16 x 107.868
) Q.18
M,0,0.30x (2M +48) =48
0.6M=0.7x48
M=7x8=56
@
On balacing Naatoms on both sides of reaction, we get
y =6X.
. X:y=1:6 (only A option matches).
@ B Q.19
C=84/12=7mole Q.20

H,=12g=6mole
O,=56/22.4=52mole
12C+11H,+11/20,—— C_H, 0O,
L.R=0,

11/2 mole O, produce 1 mole sucrose
5/2mole O, will for 5/11 molesucrose
mass of sucrose=5/11 x (mol. mass)

=5/11x 342

=15545¢

@

CH~OH+70,-6CO,+3H,0

D 30x7 30%6
=210 =180

AV =210+30-180 =60

@

Explanation: 2Ag+S — Ag,S

2 x 108 g of Ag reactswith 32 g of sulphur
320

.32
10 g of Agreactswith 216 ¥ 10= 216 >1g

I[tmeans'S' islimiting reagent
32 gof Sreactstoform216 + 32 =248 g of Ag,S

248
1gof Sreactstoform= E7) =7.75¢g

Alternately

10 1
Ny of Ag= 108 - 0.0925 n, of S= 16 =0.0625

(neq = number of equivalents)

Sincen_ of Sislessthann_ of Ag

= 0.0625 eq of Agwill react with 0.0625 eq of Sto
form0.0625 eq of Ag,S

Hence, amount of Ag,S= nx Eq. wt. of Ag,S=
0.0626%124=7.75¢g

@

% by weight x10xd 36.5x10x1.2
M= Mw, =7 365 12

36.5x1000 1000
" 36.5x(100-36.5) ~ 63.5
@
1000 mL solution contain 2 mole of ethanol or 1000 x
1.025 g solution contain 2 mole of ethanol
wi. of solvent =1000 x 1.025—2 x 46
_ 2
" 1000x1.025 -2 x 46

m =157m

m x 1000

2
m=933 x1000=2.143

@
@

. . Na
Molefractionof A i.e. X, = Total moles

NH,0

SO0 Kio = Total moles

Now —A_— Na_

XH,0 MH,0

Mut Cer COMPENDIUM




na x1000 X, x1000

and molality = nHZOX18_XHZOX18 =
0.2x1000 _130A
08x18 _—ovANS
Q21 (9
Molesof Cl-in 100 ml of soluti —i+i 2+
oleso n ml of solution= £g 5 111><
i—02184
535
Molarity of Cl 2184 1000=2.184.
-= X =
olarity o 100 .184.
Q22 (@4
c oat _ 400 +300 + 200
OoNnc. O 1on= —400
c o 200 +300 + 400
OoNnc. of anion = —400

. Ratioof theconc. =1

EXERCISE-IV

NUMERICAL VALUE BASED
Q.1 8
X+4(-2)=0
X=+8
Q.2 -3
X+4(+1)=+1
x==3
Q.3 50

18 moles of solute
(1 lit. solution)
Mass of solution=1000 x 1.8 =1800g.

Massof solute= 18 x 98 = 1764.
Massof solvent =(1800—1764) g=36g.

i Toles of solute 18
Hencemoaldity = mass of solvent <1000= 36 * 1000

=500.
Q4 40
- 40gm NaOH contains 16gm of oxygen

.16
. 100gm of NaOH contains 0 100 =40% oxygen.

Q5 +3
[Co(NO,) >
X+6(-1)=-3
X=+3

CHEMISTRY

Q.6

Q7

Q8

Q.9

Q.10

Q1(1
Q.12(3)
Q.13(1)
Q.14(1)
Q.15(3)
Q.16(1)

Q.1()
Q2(1)
Q3(2
Q42
Q.5 (4
Q.6 (2
Q.7 (3
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69
N = W(gm) x 1000
V x Eq.wt.

1500ml of 0.1IN HCI =150ml (N)

W(gm) x 1000 150 x 40
1= (1950)x 20 WOEM="500 09T
1
2Al + KClO, — ALO, + KCl
(excess) 1mole(KCIQ,is L.R)

1mole(KCIO,L.R)
From mole-moleanalysis

Nkcio NALO
= —22 = np,0, =1mole

1 1
29
CaCO;+ 2HCl — CaCl, + CO,+H,0
100g 2N 44 g

100g CaCO, with2 N HCl gives44g CO,

100g CaCO, with1 N HCl gives22g CO,
1

400 + 300 + 200

Conc. of cation = 200

200 + 300 + 400
400
.. ratiooftheconc.=1
279
L et wg water in added to 16 g CH,OH
16x1000 500
Wx32 ~ W

conc. of anion =

molality =

500 Xa x1000 _ 0.25x1000

W~ (1-xa)mg ~ 0.75x18
W=27gm.

PREVIOUS YEAR'S
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Q.8 (1)
Q.9 (2)
Q.10 (1)
Q.11 (4)
Q.12(2)
Q.13(3)

Q.14

Q.15
Q.16

NEET/A
Q1

Q.2

-+ 25.4 g of |, combineswith 8g of oxygen
- 254 gof Lwill combinewith 80 g of oxygen

Elem | Ma | Ato Moles of | Simpl
ent ss mic element est
% mass | Molar ratio whole
numb
er
ratio
| 35. 127 @:0.20—'1 :%
127 0.1
© 8 16 E = 0.5,% = Zg
16 0.2

. Formulaof oxideiodinewill bel, O,

@

Thecorrect scientific notation of 0.0034 will be3.4x1072
Thus, 0.0034= 3.4 x10%isincorrect

)
@
IPMT
)

HoooH —20¢-H50: | cog) + H0()

) 1

2.3gor | 2% mol | 55™Mol

HoooH 22 HS0: | cog) + coyg) + H,0()

1
HCOOH 2—0 mol 2% moI

4.5gor (2% mol]

Gaseous mixture formed is CO and CO, when it is
passed through KOH, only CO is absorbed. So the
remaining gasis CO.

So, weight of remaining gaseous product CO is

2
2, 08-2.
20 8

So, the correct optionis (1)

©)
0.00224

(1) Molesof water = oa - 1

Moleculesof water =molex N, =10*N

o+

0.18
(2) Moleculesof water =molex N, = 18 N, =107
NA
(3) Massof water =18 x1=18g
18
Moleculesof water =molexN, = —— N, =N

18 A
(4) Moleculesof water =molex N, =10°N

Q3
Formation of ammoina
N,+3H,—2NH,
2moleof NH, isformed by 3moleof H,
20 moleof NH, isformed by 30 moleof H,,
Q4
Q5 (I
CaCOg) +2HCl 55 —> CaClyq) +COyq + HZO(O
1
no of molesof CaCO, (pure) = > x moleof HCI
[Mole=molarity x volume(inltr.)]
~ 105X _o0125
2 1000
weight of CaCo,(pure) = mole x mol. wt
=0.0125x100=1.25¢g
%= , 125 %100
wt. of impure sample
wt of impure sample = 1.25x100 =1.32g
95
JEEMAIN
Q1 B
Massof C H, =V x*d=1000x0.756 g/ml =756 gm
Molesof C H, = _>6 7569 _ 3.6 molesof
180+30 210g
45
CieHyy + 702 — 15C0O,(g) + 15H,0
45
Moles 3.6 7><3.6 15x36  15x3.6
45
Mass O, mass=—x3.6x32=2592gof O,
2
(molexmol. cot.) CO2 mass=15x44x3.6=2376 g of CO,
Q.2 [%41g
Molar massof C HN,O,is84+5+42+96 =227
681 3 mol
N HgNg0g = 557 moles

Mut Cer COMPENDIUM




Q3

Q4

Q5

Q.6

CHEMISTRY

Ny =@><3=9 molesof N
227

No. of N atoms=9 x 6.02 x 10%

=5418 x 10*
=5418

()
% of glycine= [%} x100=0.3

75%100

GMM ={ }=25><103

@
CH +(x+X)O — xCO, + XHO
Xy 4 2 2 2 2

1209 mass=3309g 2709

os = 2215
moles = = - =

| _330_75
moles= o
Molesof CO,=molesof ‘C
— s0 mass of carbon = n x Atomic mass
=75x12
=90gram

. . 20
% of carbon in organic compound = - 100 =75%

. . 30
% of Hydrogen in organic compound = 10 x100

=25%

)
Given HCI by mass=35%=0.35

10xd

:—Xloo
molecular weight
_ 10x O.35x1.46Xloo
36.5
=14M
(225
= CH,+20,— CO,+2H,0
moles=2.25 Mass = 81
Moles= =
oles= g
=45

S0, 225 x 102 molesof CH* arerequired to produce. 81
g fo water after complete combustion.

(%)
CH,+20,(9) —CO,(g)+H,0
M ass 100 208 Moles=3.25

QS8
Q9
Q.10

Q.11

Q.12
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100 208

Moles 16 E2) Mass= 143 gram
6.5
=6.25 —=3.25
2
(LR)
nCO
n 2
0, 1
6.5
2 =M

6.5
Mass of CO, = > X 44 =143 gm

@
@)
@

For

75
% Hydrogen = 116 X 100=6.5: Relation atomicities

60
% Oxygen=—=x100=51.7 : H=6.5

116

100=41.8 :0= 221 _ 35
116 < VTS Y= g T

41.8
Empirica formulaCH,O; Weight=30g; C= 1 =35

(A)CH,0, (B) CH.Oreatetothisformula

% Carbon =

)
C 74%
0 74 _6.16 6.16 _
12 1.23
N 17.3%
3 |12
14 1.23
H 8.7%
87 g, |81
1 1.23

Emperical formula=CNH,
Emperical weight =81

L 162
Multiplying factor = 2

Bl

Molecular formula=C NH,,

&)

4CO + Fe,0, > 3Fe+4CO,

According to equation

1mole(2329) of Fe,0, isreacting with

4mole(112g) of COand

3 mole (168 g) of Fe and 4 mole (176 g) of CO, with
produce.

According to question

4.640x 10°gof Fe,0, and 2.52 x 10° g of COisreacting.
Since
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Q.13

Q.14

Q.15

Q.16

232gFe,0, needs 112 g COtoreact

112
1gFe,0, needs ?Zg COtoreact

112
S04.64 x 10° g Fe,O, needs 230 x4.640 x10°COto

react

=224 x10°g COtoreact

= That meansFe,0, islimiting reagent (L.R)
= 232gFe,0, produce 1689 Fe

168
1gFe,0, produce 232 9 Fe

Q.17

168
4.640 x 10° Fe,O, produce 230 x4.640 x 10° Fe

=33609g
= Hence option (3) iscorrect.
@
0.02585x0.112
0.5702
significant figures.
0.00320096
0.5702

= 0.005613749....
Hint:- Least number of significant figure

Result should be of three

Q.18

[46]
N5%(Lg) +H, Og) —2\H,(9)

Dlit
Used N, =10lit, unused N, =46 L

€)

S0,Cl,+2H,0—»

amole

(1) H,SO, + 2NaOH — Na,SO, +2H,0
amole 2amole

Tota moleof NaOH required=4a=16
a=16

H,SO, +2HCl
amole 2amole

Q.19

[24]
dsolulion ~ 1 gm/ml

Volume of solution=2L =2000 ml
Mass of solution = 2000 gm

mass of solute 6
ppm=——"—7—"7—7-—-x
mass of solution

- Mxme
2000
48 x 2 x 102 = massof Mg

_ 48x2x10°

Moleof Mg = =4x10°mol

No. of Mg-atoms
=molex N,
=4x10°x6.02x10%
=24.08 x 107
=xx10%°

x=24

@
CH,,0,— Glucose
mass of C 72

Weknow : mass of glucose =ﬁ

mass of C

Given:%C=10.8= a5 of solution

10.8x 250
100

.. mass of glucose=67.5gm
.. moles of glucose=0.375 moles
Mass of solvent =250—-67.5gm=182.5gm

=massof C= Massof C=27¢g

0375
- Moldity= ———— =2.055~2.06

0.1825
(3
CH,CH_MgBr+CH,OH ——> CH,—CH_(9)
2.24ml

Mole of ethane = 224

ol of hane= 52400
=10*mole
Mass of ethane= 10 x 30
=3x103gm
=3mg
(8
Mass of mixture =10g=H,+He
Volume of container =0.0125m?

=125l

P=6bar =5.922 atm
T=27°C=300K
PV =nRT

Total mole (n) =

PV 5.922x12.5x101.33
RT 8.314x 300
-+ 11-am=101.33J
=3.01~3moal
Let massof H,inmixture=xgm
Mass of He=(10-x) gm

X
Moleof H, = 5

10-x
4

Moleof He =

Mut Cer COMPENDIUM




Q.20

Q.21

Q.22

CHEMISTRY 9

Totd mole = < +2-%_3 o
otl mole =~ 2
2x+10-x=12
X=2gm
Mass of H, =2g
Mass of He=10-x
=8gm
©)
% of Iron in hemoglobin=0.34%
Given mass of hemoglobin=3.3g
Massof Ironinh lobin =3.3x 034
assof Ironin hemoglobin = 3. 100
=0.01122gm
No. of Iron at = m&xN 24
0. of lron atoms = GAM A Q.
_ 0012 6 023102
=1.206 x10%
~1.21x10%
@
X + y+3z - XyzZ,
n 1 1 005
%mass 10 20 0
Limiting reagent=2Z
1
Moles of product formed =3 x0.05 Q.25
3 O'OSM |
=—3 Moles

Amount = Moles x Molecular mass

0.05
= =3 X(10+20+3x30)

> x120=2
3 - g

=

©)
N,(9) + 3H,(9) = 2NH,(9)

W,=20g 5
nzg 5/2
28
Stoichiometric Amount
N, > 20/28:§|_|2 ﬂ:§
1 28 3 6

. N, isthelimiting reagent

20
s N(NH,)) =2xn(N,)=2x o8 = 1.42

Some Basic Concepts of Chemistry

(25)
H,SO, + 2NaOH — NaSO, + 2H,0
M=0.2 M=0.1

Moles=0.1
V=2L V=2L
V=4L
n=MxV n=MxV

_ 01 1

m= 2 x 1000
=02x2
=04

=01x2

=02

LR 22,
. . 1 2 - .

L.R.xNaOH

m=25Ans.

©)

1.344 5
= ——=6x10
Moleof H, gas 22400 X

No. of H.atoms per moleculeof H, =2
Moles of alcoholic hydrogens=6 x 10 x 2

1.84x1073
nx ————
92

_ 12x92
184

=2x6x10°

n =6

)
4HNO,(1) +3KCI(s) — Cl.(g) + NOCI(g)
+2H,0(g) + 3KNO,

4 110

= —X—-
Molesof HNO, 37101

mass= 110

4 110
Mass of HNO, = §XﬁX63

Molecular mass=
39x1+14x1+16 %3
=91.485¢g
=39+14+48

=39+62
=101
110

Moles = ﬁ




Structure of Atom

Sructure of Atom

Q.1
Q.2

Q3

Q4

Q5

Q6
Q7
QS8

Q9

EXERCISE-lI (MHT CET LEVEL)

(€)
©)

a4
- h 6.6x10

0
=5 330107 =2x10°m=2A
O X

@

Radius of orbit = (a,=0.5294)

Radiusof H = =0.53A
Thus, theradiusof _Li* will be:

_ (1?x0.529
- 3

(1)? x 0.529A
1

=0.17A

@
Radius of hydrogen atom — (0.530A , Number of
excited state (N)=2 and atomic number
of hydrogen atom (Z)=1. We know that the Bohr
radius.
2 2

n . 2

(= ?x Radius of atom = ( 1) % 0.530

=4x0.530=2.12A
@
13.6Z>

eV
n 2

ForHatom, E,, =—

For second orbit, =2
Z =At. no. = 1(for hydrogen)
_13.6>< (l)2 ~-136

27 2 eV

E,=

_ _136x16x10" |
- 4

=-544x10%J

@
@
@
For BAmer
3;

Q.10
Q.11
Q.12
Q.13

Q.14

Q.15

Q.16
Q.17

Q.18
Q.19

Q.20
Q.21

Q.22
Q.23
Q.24
Q.25
Q.26
Q.27
Q.28
Q.29
Q.30
Q.31
Q.32
Q.33

Q.1

Q2

&)

@

@

@

When=-3,/=3, . n=4.

@

For agiven orbital with principal quantum number (n)
and azimuthal quantum number (¢) number of radial
nodes=(n—/¢-1)

for 3sorbita: n=3and /=0

therefore, number of radial nodes=3-0-1=2
for2porbita: n=2and /=1

therefore, number of radial nodes=2-1-1=0

)
Fordp electronn=4,1=1, m=-1,0,+1ands=

1or 1
+=or—=
2 2

S
@

©)
@

©)
©)
©)
©)
@
)
©)
@
©)
©)
©)
@
©)
)

EXERCISE-1l (NEET LEVEL)

)
Neutrons and protons in the nucleus and electronsin
the extranuclear region.

&)
Proton isthe nucleus of H — atom (4 — atom devoid
of itselectron).

Mut Cer COMPENDIUM
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Q3

Q4
Q5
Q6

Q7

QS8

Q9

Q.10

Q.U
Q.12

Q.13

Q.14

Q.15

Q.16
Q.17

Q.18

CHEMISTRY

@
Cathode rays are made up of negatively charged

particles (electrons, ¢-)

@

Discoverer of Anode Rays—E. Goldstein
@

Chargeonelectron=1.6 x 1071°C

(©)
c_ 3x108

When ¢ = than A =— =1.5x10’m
C=vx2 v 2x10°

@

According to quantum theory of radiation, ahot body
emits radiant energy not continuously but
discontinuously intheform of small packets of energy
called quanta or photons.

@

/l——or—orL i i
% T e de-Broglie equation.

@

TE.=-l.E.=

@

Energy isreleased when electron jumps from ahigher
energy level to alow energy level.

@

It represents Heisenberg's uncertainty principle.

@

According to Hydrogen spectrum series.

©)

h
) . S WL L.
According to de-Broglie equation m D or

h

E .

@

Debroglie predicted the wave nature.

@

Hundsrule of maximum multiplicity

@

Acording to paulis no two electron in an orbit will
have all quantum number to be same.

Structure of Atom

Q19 (2
Hund's rule states that pairing of electrons in the
orbitals of a subshell (orbitals of equal energy) starts
when each of themissingly filled.

Q20 (@
. h
Orbital angular momentum = —— 0(0+1)
Q21 (@
3d subshell filled with 5 electrons (half-filled) ismore

stable than that filled with 4 electrons. 1,4s electrons

jumpsinto 3¢g subshell for more sability.
Q2 @
When p = 3 shdll, theorbitalsare 2 — 32 _g .

No. of electrons _ on2

. n®>
Henceno. of orbital = — = n°.

Q23 (2
N7* =1s?2s%2p} 2p} 2p;.
Q24 (2

1s? 252 2p*
O =
H_/
Unpaired electron
Q25 (O
Aufbau state that electron are first filled in those
subshell of lower energy.

EXERCISE-I11 (JEE MAIN LEVEL)
Q1 (@

Hydrogen atom contains 1 proton, 1 electron and no
neutrons.

Qz (¥

(e/m), e/meg 3672
(e/m), 2e/4x1836m, 1

Q3 @
Volume of nucleus

Volume fraction = Total vol. of atom =

(4/3)m (107%)°

(4/3)n 1078 ~ L
Q4 (D
Ne contains 10 electrons
O? and F contain 10 electrons
Q5 (@

2
n
ra {7} AsZ increases, radius of | orbit decreases.




Structure of Atom

Q6

Q7

Q.8

Q9

Q.10

Q.U

Q.12

Q.13

@

Given:

P=1kwW

P=1x 10%watt

E=10°JSinonesec

v=880Hz

- E=nhv

= 10X x 6.626x 10 x880 = x=1.71x10%inone

©)

1240
- = 40

31

K.E.max=40-12.8
=272¢eV

1
5 mv2=27.2x1.6x 107

,_ 54.4x16x107"°

~ 9ax107%
V2=0,56 x 1022
V =3.09 x 10° m/sec.
@
Photoelectric effect is a random phenomena. So,
electron It may come out with a kinetic energy less
than (hv — w) as some energy is lost while escaping
out.
@

We know that, for wave no.

V3 =V1+V2
1 1 1
- = 4
A3 Ay M
@

r]2 2

r=0.529><¥ A =0529x 1T A=0529x10"m =

0.529x 108cm
@

r; = 0.529x 32/Z
r, =0.529x1%/2

Sor=9r
@
r= o

Q)

Q.14

Q.15

Q.16

Q.17

A= h—C .'.koci

AE AE
@
Balmer meanstransition
ton=2
1.line—3to2
2.line—>4to2

3.line—>5t02

@

1
o =109677x%9

A =1.01x10%cm

c- 6.62x107>* x3x10°
~ 1.01x10°8
=19.66x 10%]

1
= Emv2 =19.66x 10718

,_ 39.32x107"®
9.1x107%
V2=4.32x10%
V2=432x10%
V=657x10°

L 6.62x10734
debrodie 9 1%10731x 6.57 x10°
=1.17x10"m

=117A

€)

Visiblelines= Bamer series(5— 2,4 — 2,3 — 2). So,
3lines.

@

1 1 1
5, “RiX419 16
i—R xl

m " 36

1 36 16 {1}
— = —_— X -
}"required 7m 9

1 36 6 { 1}
R — = - X -
krequired m 9

7m

Mreq = 54

12
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Q18 (3

_ 0.101
For an o particle, A = N A.

Q19 @
h -34
A=—= M x 3600~ 103°m.
mv 0.2x5
Q20 (1)

Mass of o particle = 4 (mass of proton)
Mass of proton = 1840 (mass of )

Let

Massof e=m

.. Massof pt=1840m

and massof o particle=7360m

1
> meV2=16E

_32E

Ve
m

V =
¢ 7360m

Q21 (@
5-fold degenerate
All d-orbitals are of same energy.

Q2 @

nodal plane

X

Z,  nodal plane
I'g

Px

Q23 @

Na', Co*?, Cr*, Fe*®

M. M. () = yn(n+2)

weget Nat, Co*?, Cr#, Fe*®

Q.24

Q.25

Q4

Q5

Q6

Q9

Q.10

Qu@E
Q.12(1)

Structure of Atom

)

n/ no. of e

3 /=0->s

@

2P — 3d0 48

no. of unpairede =0

EXERCISE-IV

6

2

Onemoleculeof CO, have 22 electrons.
0014

2
Radius=0.529 ”7 A=10x10°m

So, n?=189 or,n~ 14 Ans.
0006

=
o

First Excited level = 2
.. ninth level = 10

g1 o N o

YVYVVY

4

Totdl line=6

0003

Visiblelines= Bamer series(5— 2,4— 2,3 — 2). So,
3lines.

0006
infrared lines=total lines—visiblelines—UV lines
6(6—1)
T —4-5=15-9=6.

(visiblelines=4 6—2,5-2,4-52,3-2)
(UV lines=5 6—1,5-1,4-1,3-1,2-1)
0005

0014
Maximum no. of electronsin asubshell = 2(2l + 1) for
f-subshell, | = 3 so 14 electrons accommodated in
f -subshell.
0002
C— 1525 2p?
11
0026
Jn(n+2) = J35
..n=5
X3 — 42 3d°
X — 4 3d°
i.e, Fe

"1 26

CHEMISTRY
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Structure of Atom

Q.13(1)
Q.14(2)
Q.15(3)
Q.16(1)

MHT

Q.1
Q.2

Q.3
Q4

Q5

Q6
Q7

Q.8

Q.9

PREVIOUS YEAR'S

@
©)

©)

@
€ and O have same number of neutrons i.e.8.
Therefore , they are the examples of isotones.

@

Balmer seriesof transitionsin the specturm of hydrogen
atomfall invisibleregion Lyman seriesfallsin ultaviolet
region while paschen and Brackett seriesfall in infra
red region.

@

Thevaule of Rydberg constant is2.18 x10728],

@

The 3d - orbitals of Cr and Cu have half - filled and
completely filled electronic configuration respectively
which are the most stable elemctronic configurations
Thus, these both elements do not follow Aufbau
priciple according to which 4s orbial should be filled
first with 2 electrons as it have lower energy than 3d-
orbital . So their electrons configuration are
Cr(Z2=24) = 15?252 2p* 3s? 3p® 3d° 4s*

Cr (Z=29) = 1s* 25* 2p° 3s? 3p° 3d0 4s!

@

Hund’ s rule represent the pairing of electrons in a
subshell after each orbital is filled with one eectron
Thusthisrule statesthat during filling of electroneina
subshell pairing of electrons cannot take palce until
thereisno empty orbital avaliable Thisruleisalso called
Hund ,Srule of maxiummultiplicity

@
Energy of an electron isgiven by
E - —1?.66/
n
For n=2
E_ —13.6ev _ —13.6ev
2x2 4
[1ev=1.602x 107%°]]
=-34x1.602%x10%J
=-5.45x107°J
=-0.545x1078
)
@

NEET/AIPMT

Q1 (O

According to Hund's Rule of maximum multiplicity, the
correct electronic configuration of N-atomis

1¢ 25 2p’
OR
1 2 2p°

.. Option (1) violatesHund's Rule.
Qz (I

Energy o valueof (n+l)

5 5+3=8

6p 6+1=7

4d 4+2=6

5p 5+1=6
Q3

1st four line of Balmer series of spectrum of hydrogen

atomfallsinvisibleregion.
Q4 (@
Q5

Y
dxl—yz

JEE MAIN
Q1 @

(A) (B)-3p (a)-3d

(B) (8) -3d (a)-3d

(© (@-4p (a)-3d
Q2 [4

Ele. conf. of Li = 1s? 25"

Z2

18 9
(Eii)ey =(EH)?=—2.2><10 leZJ

14
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E:(EJ = 2.2x10*18x93
A 4

Structure of Atom

Qu @
Option (1), (2) and (3) arecorrect.
-34 8 Hence option (4) is correct
6.63x10 - x3x10° _ 2 2%1018 x%J
Q12 (@
A=4x10m ONE radia nodeisthere
=4
Q3 B
E=E,+KE
For minimumenergy, E=E, v
E= (%) =hv
=6.6%10%x13x 10% o
=8.58x101]
Radia Node = n—-] -1
Q4 ©)] —0-
Weknow: =2 O_ 1
=1 radia Node
= he 1=0zeroangular Node
by
A3 (2
6.63x10"* x 3x10° Q @
= — .
300x10 r=—0
= 6.63%x10™J z _
Energy of 1 mole of photons for H-atom, weknow =1
— 6.63% 10" x 6,02 x 102 mol~ SO, 1 oc n?
= 399kJ/ mol ryoc9
Q5 1) r, oc 16
4d orbital . 9
Angular nodes= ¢=2 Ratiozr_:E
Radial nodes=(n—¢y—1) = 4-2-1=1 N
r Er
Q6 (2 t 9
Q7 (4 Q14 @
0%, Mg? and Al®* have 10 electronic so they are
Q8 (300 isoelectronic
Q9 Q.15 [1759]
For possible set n > ¢ « This condition should be
exig. A = h A = h
So, hereis2. ¢ omy, " my,
1TV =xV,
QL © then2., =,
(a) Number of valuesof n=1, 2, 3, .....c0 H o
(b) Number of valuesof ¢ =0to(n—1) =
myv, myv
(c) Number of valuesof m=— ¢ to+ ¢ e’e non
Total values=2/¢ +1 h  h
. 1 m, X XV, myv
(d) Valuesof spin= iE
(e) For ¢ =5number of orbitals=2/+1=11
CHEMISTRY 15



Structure of Atom

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

m, 16x107
T m, 9.1x107®
=175.82
~176

(4

Number of emissionline

_n(n-1) 5x(5-1)
2 2

10

©)
Forn=3= only 3s, 3p & 3d
\

(=0¢=1/¢=2
¢ = 3 not possible

@

(A) Energy of 2sorbital H atom > Li atom

(R) Energy of orbital in semi sub shell dec. withlinein
atomic number

(4
no.of e =22+3=25
= 0
no.of N =48-22=26
No. of neutron = 9% of no of & + no. of e

48,3~
22X

a
(225425
26 (100 j

_a
123
a=4
@

Energy of orbital o valueof (n+1)
When same value of (n + 1) then
Energy of orbital o valueof n

n 1 (n+7)
[A]3+ 0= 3
B]4+ 0= 4
g3+ 1= 4
D]3 + 2= 5

@
Orbital isrepresented by n, [, m.

Q.22

Q.23

(>49)

Ax-APzL
4n

AX=23, AP=mAv
8,=529pm=529x10"*m

h
AX-mAv = -
B h ~ 6.63x10°*
T AnxmxAX  4x3.14x9.1x10 2 % 2x52.9x1072
=548273 m/sec
=548.273km/sec
~ 548 km/sec

AX

@

Greater the value of (n + |) grater is energy.

Mut Cer COMPENDIUM
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Classification of Elements and
Periodicity in Properties

Classification of Elementsand Periodicity in Properties

Q1

EXERCISE-l (MHT CET LEVEL)

©)

Q20 @
Q2 3 The screening effect of inner electron of the nucleus
' causes the decrease in ionization potential, therefore
Q3 @ the order of the screening effect is
Itis factual. f<d<p<s
Q4 Hence, the screening effect of d -electronislessthanp
According to Aufbau ‘4s' islower in energy then 3d. -electron.
Q5 B
. Q21 ()
Itisfact. . .
| soel ectronic species have same number of electrons.
Q.6 3 lons o> F Na" Mg**
Q7 ©) 8+29+1 11-1 12-2
08 @) No.of e=10 10 10 10
’ .. 0%, F,Na', Mg areisoelectronic
1 Na:>2,8,l' 17C| :>2,8,7 Q.22 (4)
Thesehavesamenumber of shells. Hence, they arethe 23 (3)
elements of the same period. 1E increasesfromleft to right in the period.
Q9 (@ Q24 (2
Q10 (@ From datait can loose 4 electron easily.
F ismost electronegative.
o1l @ Q25 (O
Except Li—Na, all havediagonal relationship. Q26 (3
012 @ IE,(Na)>1E,(Mg
' because second electron is Nais removed from noble
Q13 (1 gas configuration.
Q1 (O Q27 (2
Theionic radii followsthe order First ionisation energy of Pbishigher than Sn. Itisdue
) B . . to enhanced nuclear charge in Pb because of poor
O°>F >Li">B shielding of d- and f-electrons. Hence |[E, of Snisless
Q15 4 than Pb.
Q16 (2
Lower isionisation energy moreessily cationisformed. Q28
Q17 (@ Q29 (2
Blyo =Myt g =09 Xy =X Q30 @
=5+1-0.9(0.9)=5.919A 031
Q18 (2 Closed shell (Ne), half filled (P) and completely filled
Q19 (@ comfiguration (Mg) are the cause of higher value of
Effective nuclear charge (i.e. Z/eratio) decreasesfrom L.E
F- to N2 hence the radii follows the order : Q.32 (4
9 The smaller the atomic size, larger is the value of
F-<0O?<N3 . Zlc for F7=—==09 for ionisation potential. Further the atoms having half filled
10 or fully filled orbitals are comparatively more stable,
8 hence more energy is required to remove the electron
O’ =—=.8forN* =0.7 from such atoms.
10 033 @
Element with atomic number 9 hasthe smallest sizeand
highest ionization enthal py
Fluorine—Atomic Number 9
CHEMISTRY 17



Classification of Elements and
Periodicity in Properties

Q.34
Q.35

Q.36

Q.37

Q.38
Q.39

Q.40

Q.41
Q.42

Q.43
Q.44
Q.45

Q.46

Q.1
Q.2
Q3

Q4
Q5

@

@

Increase in mass is more withy respect to volume :
Mass

(m

@

F ismost electronegative.

©)

Electron affinity isthe measure of the ease with which

an atom receives the additional electron initsvaence

shell in gaseous phase.

Generally down the group, the electron affinity

decreases dueto increase in atomic size.

@

@

As size of atom decreases across the period, the

attraction between the nucleus and shared pair of

electrons increases. So electronegativity increases

across the period.

©)

Inhalf filled orbitd it isdifficult to give electron.

@

@

Dueto strong repulsion second EA is endothermic.

©)
@

@

More the oxidation state of the central atom (metal)
more is its acidity. Hence SeO2 (O.S. of Se = +4) is
acidic. Further for agiven O.S,, the basic character of
the oxidesincreaseswith theincreasing size of the cen-
tral with the increasing size of the central atom. Thus
Al,O, and Sh,0, are amphoteric and Bi O, isbasic.

©)

J ratio increases.

EXERCISE-Il (NEET LEVEL)

(1)

©)

@

[Kr]*5s

Last electron enters in s-subshell, so it belongs to s
block.

For s-block group number = number of valence
electron(s).

)

@

Al(13) and Ga(31) both have samevalence shell ectron
configurationi.e. ns? npt. Hence belongsto 13" group.

Q6
Q7

Q.8

Q.9
Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

©)

@

If n=7thenitwill be5f or actinide series.

@

The d-sub shells are not filled with electrons
monotonically with increase in atomic number. There
aresomeexceptionslikeCr, Cu etc.

@

@

©)

2
5+1
Elementsin 5" period = (7j =18

. ) 6+2)
Elementsin 6" period = [TJ =32
@
15=[Ng] 3¢, 3p°
33=[Ar] 4s?, 3d%, 4p?
51 =[Kr] 5¢%, 400, 5p3
So all belongs to nitrogen family as outermost
configuration is ns? np? or belongs to 15t group.
©)
n represent period & total electronsin outermost shell
represent group.
@
Alkali metalsare most electropositive & among alkali
metals Csismost.
@
Density increases across the period as volume
decreases and atomic weight increases, and generally
increase down the group due to increase in atomic
weight as compared to atomic volume.
&)
Neishigger than oxygen duetointerelectronic repulsion
on account of completely filled 2p subshell.

)

1

Radius of ion oc oxidation state

@
O* is smaller than parent atom while anion is bigger
than parent atom. O% and N*- areisoel ectronic species.

1
nuclear charge
orderisO* < O* < N?*,
©
Amongst isoelectronic species, ionic radii of anionis
morethan that of cations. Further size of anionincrease
withincreasein -ve charge and size of cation decrease

So ionic size « . Hence the correct

18
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Classification of Elements and
Periodicity in Properties

with in crease in + ve charge. Hence ionic radii de- Q.35 (2
creases from O" tOAI*". Rare gases; asthe g~ isto be removed from stable
Q20 () , . configuration.
Dueto lanthamide contraction sizeof 4d ~ 5d elements. 036 (@
Q21 @ ) ) o i Theright sequenceof |.E, of Li<B <Be<C.
For isoelectronic species ionic radius o
1 . . . Q37 @
nuclear charge soincorrect order isN* < N°. Al* ismore stable as second electron is removed from
fully filled orbital.
In noble gas vander walls radii is calculated which is As elements are ionized of the proton to electron ratio
normally then double of other type of radii. increases, so the attraction between valence shell
Q23 (I electron and nucleus increases and as aresult the size
Aswego fromleft toright inaperiod radius decreases. decreases. Therefore, the removal of electron from
Q24 (9 smaller cation requires higher energy. Hencethe second
Down the group radius increases. ionisation energy is higher than its first ionisation
Q25 (I energy.
Q.26 (2
. Q39
Among isoelectronicionslesser is o moreisradius. (1) Down the group size increases and therefore,
o~ MaZ A3 ionization energies decrease. Hencethe order iscorrect.
9 (2) Cationissmaller but anionisbigger than its parent
z 8 12 13 atom. As charge on cation increases the ionic radius
e 10 10 10 decreases. Similarly as charge on anion increases the
Q27 (9 o 1
Element no. of unpaired electron lonicradiusincreases IE atomic /ionic radius and
Mg O |E, <IE,<IE,. Hencetheorder iscorrect.
Al L (3) N hasstablehalf filled configuration thus has higher
O 2 ionization energy than O. Hence the order is correct.
N 3 (4) The correct order is Mg > Al < Si. Mg (ns?) has
Q28 (1) higher ionization energy than Al (ns? np') because s-
Qx™ (@ ] ) B sub shell electrons have higher penetration power than
Fe, Co, Ni have ”ea”Y same atomic radii on account of that of p-sub shell electrons. Further acrossthe period
cumulate effect of increased nuclear charge and size decreases and nuclear charge increases and
shielding effect acrossthe period. (Electronsarefilled therefore, ionization energy increases.
in d-subshell which has poor shielding effect). Q40 (2
Q30 (O Mg —> Mg+e 1E,=178
Inisoelectronic anionisbigger insize. Mgt — Mg*+e 1E,=348
Q31 (2
Q32 @ Mg —> Mg¥+e &) 1E=1E,
Q33 (3 +1E,
Second 1Eof O>F =178+348=526
Q34 () Q41
Depends upon the different energies of the various 1E increases from | ft to right along the period.
sub-shells for the same energy level, e.g., electronsin - Q.42 (4
s-subshell will havelower energy and thuswill be.closer From datait seemsthat it can loose two electrons easily.
to the nucleus and will have high penetration power Q43 ()
while p-subshell electrons will penetrate the electron It can loose 2 electron easily.
cloud to lesser extent and so on. Q4 @
1E increases aong the period.
CHEMISTRY 19



Classification of Elements and
Periodicity in Properties

Q.45
Q.46

Q.47

Q.48

Q.49
Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

@

Itisdifficult to remove e~ from positiveion.

@

1E of anion < 1E of atom.

&)

Removal of Ist electroniseasier because of bigger size
but 2nd electron is to be removed from ns? np®
configuration i.e. stable noble gas configuration. So
IE, isquite higher.

@

Second ionisation energy of sodiumisgreater than that
of Mg. In case of sodium ion (i.e. Na") the electron
removal from the stableinert gas configuration (1s? 28>
2p°) requires much higher energy.

@

@

(1) As €lectronegativity increases the non-metallic
character increases as tendency to form anion
increases.

(2) It is based on their SRP values. (Oxidising power
may be cumulative effect of hydration energies,
electronegativities, bond dissociation energies and
electron gain enthal pies).
(3)C=-121;S=-135;P=-60;N=+31(dl values
areinKJ/mole) . It dependson variousfactorslikesize
of atom, nuclear charge, partialy filled, half filled and
completely filled electronic configurations.

@

Cl have more electron gain enthal py than F

{dueto smaller sizeof Fand'O'it will show repulsion}
S have more electron gain enthal py than O

. |Order willbeO < S< F< Cl|
@

Electronic configuration of el ement with atomic
number 118 will be[Rn]5f146d°7s*7p°. Sinceits
elctronic configuration in the outer most orbit
(ns’np®) resemble with that of inert or noble gases,
theregoreit will be noble gas elemennt.

@

On descending a group, the atoms and ions increase
in size. On moving from left to right the size decreases.
Thus on moving diagonally the size remains nearly
the same.

@

EA of third period e ementsisgreater than second period
in the group.

@

EA increases from left to right in period & nitrogen
family ishaving endothermic EA.

)

Since N ishaving half filled stability of orbital.

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62
Q.63
Q.64

Q.65

Q.66
Q.67

Q.68
Q.69
Q.70

Q.71

Q.72

@

IP=—EA

@

In chlorine, the addition of additional electronto larger
3p-subshell experiences less electron-electron
repulsion than smaller 2p-subshell of fluorine.
Phosphorus has very low electron affinity because
there is high electron repulsion when the incoming
electron entersan orbital that isalready half filled.

@
EA increases from left to right in period & nitrogen
family ishaving endothermic EA.
€
According to Mulliken's, the electronegativity =
lonisation energy + Electron affinity

2

@

Negative electron gain enthalpy of Fislessthan Cl.
Thisisdueto thefact that when an electron isadded to
F, the added electron goes to the smaller n = 2 energy
level and experiences significant repulsion from the
other electrons present inthislevel. In Cl, the electron
goesto thelarger n = 3 energy level and consequently
occupies alarger region of space leading to much less
electron-electron repulsion.

@

@

@

IE (I of N isgreater than |E (1) of O because of stable
half filled electronic configuration.

@

EA of Fislessthan Cl.

@

€

z
Inisoelectronicif ° ishigh, sizeisless.

c- K*

z_ w1

e 18 18

€

)

@

Cl hashighest E.A.

&)

EN decreases down the group.
)

EN increases along the period.

20
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Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

Q.79

Q.80
Q.81

@

Acidic nature increases along the period from left to
right.

@

Acidic nature of hydroxide decreases down the group.
@

Alkali metalsarebasic.

@

Basic nature of oxide decreases along the period.

@

1E, of Be> B becauseof fully filled stability of orbital.
©)

(1) Across a period, with increase in atomic number,
electron gain enthal py becomes more negative because
left to right across a period effective nuclear charge
increases and consequently it will be easier to add an
electronto asmall atom.

(2) Nitrogen hasvery low dectron affinity becausethere
is high electron repulsion when the incoming electron
entersan orbital that isalready half filled.

(3) Aswemovein agroup fromtop to bottom, electron
gain enthalpy becomes less negative because the size
of the atom increases and the added el ectron would be
at larger distance from the nucleus.

Negative electron gain enthalpy of F is less than Cl.
Thisisdueto thefact that when an electron isadded to
F, the added electron goes to the smaller n = 2 energy
level and experiences significant repulsion from the
other electrons present in thislevel. In Cl, the electron
goesto thelarger n = 3 energy level and consequently
occupies alarger region of space leading to much less
electron-electron repulsion. So the correct order isCl >
F>Br>lI.

(4) Refer option (3).

(d)

O, >PO,> SO, > ALQ,
Acidic Weakacidic ~ Amphoteric

©
)

EXERCISE-IIl (JEE MAIN LEVEL)

Q.1

CHEMISTRY

@

Mg Ca
S

2 40
%

96+24 120 _
2 2

Q.2

Q
Q.4
Q5

Q7
Q8

Q9

Q.10

Q.11

Q.12

Q.13
Q.14
Q.15
Q.16

Q.19

Q.20

Classification of Elements and
Periodicity in Properties

In thisatomic mass of central eement wasnot arithmatic
mean of atomic mass of ofter two element so, Mg, Ca,
Srisnot aDaobereiner triad.

@

@

€

@

Thed-block has 10 columns, because amaximum of 10
electrons can occupy all the (5) orbitals in a
d-subshell.

@

Down the group the size of atomic increases as new
atomic orbitsare added with increasing atomic number.
@

Yes, hydrogen can be placed in 1% group on the basis
of itsvalency +1 (H*).

&)

Silver belongsto V" period. So the atomic number of
elements placed above and below will be 47—-18=29
and 47 + 32=79 respectively.

@

Z=118[Rn]® 51 6d¥° 75 7p° ; aslast dectron entersin
p-subshell, it belongs to p-block. Thus its group
number will be10+ 2+ 6 = 18. Hencetheelementisa
noble gas.

@

Moseley work on X-ray spectrum.

@

Atomic no. isthe base of modern periodic table/long
formof periodic table.

@

@

@

@

©)

©)

Penetration of p-subshell electronislessthan s-subshell
electrons. Thus 3s electron of magnesium is closer to
the nucleus as compared to the 3p electron of
auminium.

@

Across the period (i.e. 2" period) the size of atom
decreasesand nuclear chargeincreases. So generally
the ionisation energy increases. However the
ionisation energy of Be is greater than B because of
more penetration power of 2s* sub-shell electrons of
Be as compared to that of the 2p* sub-shell electron of
B.

)

21




Classification of Elements and
Periodicity in Properties

Q.21

Q.22

Q.23

Q.24

Q.28
Q.29

Q.30
Q.31
Q.32

Q.33
Q.34
Q.35

Q.36
Q.37

@

Half filled electron configuration has extra stability.
Hence the removal of electron from outer most orbit
reguires higher energy.
@
Completely filled electron configurationsand half filled
electron configurations are expected to have higher
ionisation energies. ns?> np°® will have higher first
ionisation energy than ns? np* on account of smaller
size of atom and higher nuclear charge.
&)
It can be seen by electronic configuration.
@
Second ionisation energy of potassium is greater than
that of Ca. In case of potassiumion (i.e. K*) theelectron
removal from the stableinert gas configuration (1s? 28>
2p°3s23p®) requires much higher energy.
@
N has higher first ionisation energy than that of O
because of extrastable half-filled electron configuration.
@
@
As fourth electron is to be removed from inert gas
configuration i.e. 1s2, 2s2, 2p®. Thus L.E. (IV) is very
high.
@
(3)
(i) Dueto moreeffectivenuclear chargein Be* than Be.
(iii) Acrossthe period, atomic size decreasesand nuclear
charge increases and thus valence shell electron(s) is/
aretightly held by nucleus. So, ionisation energy of C
isgreater than Be.
@
§)
@
Second electron affinity of an element is alway
exothermic.
©)
@
@
Thereis moreinterelectronic repulsion in 2p-subshell
of fluorinethan chlorine (3p). So extraelectron will be
added easily in 3p-subshell of chlorine ascompared to
2p-subshell of fluorine.

@

S
The addition of extra electron is difficult to the atom
having stable configuration and so electron gain
enthalpy will be positive. Similarly the removal of
electronisquitedifficult from stable configuration and
so ionisation enthalpy is higher. However EN remains
unaffected because it neither involves gain nor loss of
electron.

Q.38
Q.39

Q.1

Q.2

Q3
Q4

Q5
Q.6

)

@

Higher the metallic character, greater will bethe basic
character of its oxide as AE_ (difference in
electronegativities between element and oxygen)
increases.

EXERCISE-IV

0015

Ni* =152 28 2p° 3s? 3p® 45* 3d’
Maximum number of electronshaving
samespin=15

30
L atticeenthalpy = 772 KJMol
(AHE)wa 30 6

6
(3B} = (aHE)-

X=_y

5

(AH) =Latticeenthdpy + H.E. of Na* + H.E. of CI™

solution

6
2=272+(y)+ g ()

11 770x5

770 5 vy 1 350KJ
7
N,O,FRC,SCl
8
r,+r, =104 ()
r,+r,=6A ...(ii)
(i) + (i)
2r, +r,)=16A
r,+r,=8A
0
Zn
1
A(@+e—>A(0) AH=+EGE ..... (@)
A(Q) >A* (g)+2e  AH=1200KIMOl.......(2)

A (g) >A*(g) +3e
Eq.(9)=(2-(1)
—E.GE+1200=1100
—E.GE=-100kJmol
P=1.

AH=1100KJmal.........(3)
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Classification of Elements and
Periodicity in Properties

Q.7 23 Q4 @
A+e — Q5 ®
A +3eV XeF,
Number of moleof A =10/30.
As 1 mole of A releases the amount of energy = 3 x 23 F
kedl. | /
Energy released for conversion of 10/30 mole of DXe
. - 3 H D
gaseousA intoA ions= 30~ 10=23kCal E
(OX:] 2
X+7 XeF, has maximum 3 lone-pair —lone-pair
Accordingtotriad rule at wt. of Y = > repulsions
26_lO+Z _ Q6 @)
T o9 . |UPAC nomenclature
7=42 119 — Ununennium — Uue
Q.9 116
Un—1 JEE MAIN
Un-1 Q1 2
Hex—6 Acidic—> C|207
Soatno. =116 Neutral -N,O,NO
Q10 Amphoteric — As,0,
1E, will be> 1E < 1E, Basic—Na,O
QU (2
Q12(2) Q2 0 . .
Q.13(2) Electron gain enthalpy of F is less than Cl due to
Q.14(1) compact size
%0 s @
' Sc, Pb, Bi aremetals
Teismetalloid
PREVIOUS YEAR'S 04 B
Element "E" = Selenium (Se) valence electronic
Q.1(3 configuration =[Ar] 3d°4s?4p*
2(4
Q24 05 ()
Q3 (4) M g+2 < Na+ F—< 02—< N3—
Q4(2) 10es10es10esl0eslOes
so they are isoelectronic species.
Q502 1
Q6(4) or Number of protons x ——
Q7 (1) Size
Q8(2 | 1
NEET/AIPMT Sizex "Atomic number
Q6 (©
Q1 1
- — —  _Covdent
BeO <MgO < Ca0 <BaO Polarizing power (pP) * g 7eof cation * nature
Basic character increases. Saltare—
So, the most acidic should be BeO. In fact, BeO is (A)LiCl — Lit+ CI-
amphoteric oxidewhile other given oxidesare basic (B) NaCl — Nat+Cl-
Q.2 (©)) ©Kd —>K*+ClI-
Q3 (@] (D) CsCl — Cs'+ClI-
Order of sizeof cations
CHEMISTRY 23



Classification of Elements and
Periodicity in Properties

Q7

QS8

Q9

Q.10

Li*<Na'<K*<Cs'

So decreasing order of covalent nature
LiCl>NaCl >KCl > CsCl

According to option.

A>B>C>D

Option (C) iscorrect.

(A)

| 1.Eof O<I*L.E.of N

0= 1522 2p* N=1s2¢22p?
Partially filled Half filled

Both, A and R are correct and R is the correct
explanation of A.

@

(1) IE of Beismorethan B dueto stablefull filled 2s-
orbital

(2) IE of N ismorethan O dueto more stable half filled
2p-orhital

@
Atomic no=103(Unt)

@

Radius of Anionic speciesisalwaysgreater than their
parent atomic Radius but it can not say that covalent
radius is double of the atomic radius.

Q.11

Q.12

Q.13

Q.14

Q.15

)

Li
(D) Na| SoK <Na<Li
< |.EQ)

(2) Inthe period, noble gas has maximum 1.E

(3) atomicnumber 37 = 2,8,8 18+ 1= sBlock St
atomic number 38— 2,8,8 18+2 = sBlock &

So, Z = 37 haslesser i.E than

Z=38

(4) actually thefirsti.E of Zn>i.E, of Ga

Dueto completely filled orbitals

@

3s23pt<3s2<323p*<323p?

)

(A) Rband Cs

(C) Ar and Kr are nearly same electron gain enthal py.

)

Order of 1¢1.E. I.E. T — along the period
But Mg has moreionization
energy because of stable
electronic configuration

Na < Al < Mg < Si

496 731 786

A A

So, thevalueof |.E. of Al must liein between 496 and
737i.e. = (3) 577

@
Na>Mg>Be>Si >P
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Chemical Bonding and Molecular Structure

Chemical Bonding and Molecular Sructure

Q15 (2
EXERCISE-I (MHT CET LEVEL) For T-shape geometry themolecule must have 3 bonded
pair and 2 lone pair of electrions.
Q1L (@ Q1 (3
Q.2 ©) Pyramidal strueture has three bond pair & one lone
In N, molecule each Nitrogen atom contribute 3e pair & hybridisation issp® like— NH,
so total no. of electron’s are 6. Jone pir
Q.3 ) Yeone _
In CaCl, calcium loose 2 electrons and transfer to Cl Hhreebond par
atom thus both acquire outermost 8 electronin valence H H- X4
shell.
Q4 Q17 (@
Covalent bond isdirectional. Q18 (D
In co-ordinate bond acceptor contain vacant orbital. The correct electron dot structure of N,O is
Q.6 @ e i @ Q
BF, does not follow octate rule because central atom, 0.20 (Z)'_' NE=Qe>N=N—0
boron lacksan electron pair, Thus, it also actsas L ewis ' .
acid Choice (1), (2), (3) arethe resonance structures of
) co,
Q21 (2
Q22 @
Ip—IprepulsionismoreinH,O
Q23 (@
o Bond angle : sp > sp? > sp® > spd?
Q24 (3
Compound is carbontetrachloride because CCl, has
sp? - hybridization 4 orbitals giving regular
tetrahedron geometry. In others the geometry islittle
distorted inspite of sp3- hybridization dueto
Q.7 ©) different atoms on the vertices of tetrahedron.
Sulphuric acid contain, covalent and co-ordinatebond. Q.25  (3)
Q.8 @ SO,> has 42 electrons, CO,> has 32 electrons, NO,-
In graphite all carbon atoms are sp?-hybridised and has 32 electrons.
have covalent bond. Q.26 (1)
Q9 ) The SO, molecule has not dipole moment while other

In fluorine molecule formation p-p orbitalstake part

. . mol ecul e has net dipole moment zero.
in bond formation.

Q10 (@ @ 4
1o and2r

QU @ N0
o bond isformed on internuclear axis overlap. )

012 () So, SO, isapalar molecule

Q13 () Q271 (& . . .

Q14 @ BF3|spIanarwh|Ie_l\|F3 ispyramidal _duetothe
d?sp® hybridisation hasoctahedral structure asfollow:- Q.28 E)lr)eﬁence of lone pair of electran on nitrogen in NF,
e x Q29 (2
x X Intramolecular H—bonding is present in O-nitrophenol

X asfollow:-
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Chemical Bonding and Molecular Structure

s H\O «H-bonding

Q I
O
Q.30 (3
Ortho-nitrophenol hasintramolecular
OH
H-bonding e
N/
Y
and paranitrophenol hasintermolecular H-bonding.
NO, NO, NO,

Y

Henceformer ismorevolatilethan |atter.

Q.31 (2
Intramolecular hydrogen bonding is formed in
salicylaldehydeit is dueto adjacent phenolic hydrogen

0
|
interact with— C— group of aldehyde.

2 Ox. «H-bonding
“H

H-C |
o)
Q32 @
I ce has hydrogen bonding.
Q33 (2

H — F has highest boiling point because it has
hydrogen bonding.

Q34
o-Nitrophenol hasintramolecular hydrogen bonding
but p-Nitrophenol hasintermolecular hydrogen
bonding so boiling point of p-Nitrophenol ismore
than o-Nitrophenol.

Q35 (@
Mercury hasvery wesk interatomic forcessoit remains
inliquid state.

Q36 @

Q37 (3

Nitrogen being smaller in size can effectively form
Pr — Pr bonds with other atomslike C & O aswell as
itsalf.

Q.38
Q.39
Q.40

Q.41

Q.42
Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51
Q.52
Q.53
Q.54
Q.55
Q.56

Sol.

zZ
Al =
P

@
&)
@
Boron does not have d-orbital.
)
@
@
lonic bonding is non directional, whereas covalent
bondingisdirectional. So, CO, isdirectional.
4
HCI gas is covalent and NaCl is ionic as the
electronegativeity difference between H & Cl isless
than2.1
@
Bond formation isalways exothermic. Compounds of
sodium areionic.
@
Because CsF is el ectrovalent compound.
@
Cation will beformed easily when |E islow.
Anionwill beformed easily when EA ishigh.
@
lonic compounds are polar.
@
When el ectronegativity differenceis more between
two joined atoms then covalent bond becomes polar
and electron pair forming abond don’t remain inthe
centre.
@
Agl ismost covalent.
)
@
@
@
@
@
1

Bond length oc Bond order

EXERCISE-Il (NEET LEVEL)

€

@

Non-metalsreadily form diatomic moleculesby
sharing of electrons. Element M (1s? 2s? 2p°) has
seven electrons in its valence shell and thus needs
one more electron to completeits octet. Therefore,
two atoms share one electron each to form a
diatomic molecule (M)

M+M—>MM
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Chemical Bonding and Molecular Structure

Q3 B ) . Q17 @
BCl, iselectron deficient compound becauseit has Q.18 (4
only ‘6’ electronsafter forming bond. _ e .
Q.4 ) BF, hybridisation sp? tetrahedral structure.
Q5 4 NH; hybridisation sp?, tetrahedral structure.
@ o £ ' 5 Q19 (B
Q20 @&
a Q21 (B
/™
o/ F L F ﬁ) Il_l
F C\ O=C=0 C\
F % Qﬂ 60 0 "(||_| H
N (s0) Linear ()
AN G trigonal tetrahedral
@ y @T plannar
= !
F The hybrid orbital of carbon in CO, isspinCH, sp8
andin CO? issp? hybrid.
Q6 & ’
HNO, does not have co-ordinate bond. Structure is
H-O-N=0. Q2 (3
Q7 @ In NO},NO; and NH; the percentage s-character in
88 g hydrid orbital of nitrogen is50%, 33.3% and 25% it is
010 @ dueto NO;issp hybrid NO;issp? hybrid & NH; as
(CHy,B «:N(CH), sp3 hybrid & the structure is as follow:
BF, <« NH,
Qu @A R
In BF; hybridisation is sp? where as in BF, O:N=OO=N®/O® |
hybridisation is sp? as follows:- N Q H/T\H
P sz H
_ 3
F\ |F Y
B—F
e Q23 (4
(sp) Trigonal planner |F | F|(sp?) Tetrahedral geometry In BF, hybridisation charge from sp? to sp* & NH,
donate lone pair acting as Lewis base.
Q12 @ Q24 4
The hybridisation of diamond is sp® in graphite sp? & _%_
in ethyne sp hybridised S D
Q13 @& Q25 @
In graphite every carbon islinked with three carbon & Overlap orderisp—p >s—p>s—s.
form sp?hybridisation whilein diamond every carbon 926 O, is sp-hybridised
islinked or bonded with four carbon atomwith3D - Q.27 (2 ?
Network by sp® hybridisation. NH, has sp® hybridised central atom so it is non
Q14 (B planar.
The pair of compound having identical shapesisXeF, Q.28 (3
& ZnCl, both has linear shape. In a double bond connc_acting two atom sharing of 4
. Ye ol 7n ol electronstake placeasinH,C = CH,,.
Q15 Q29 @
Q16 (B
CHEMISTRY 27



Chemical Bonding and Molecular Structure

Q.30

Q.31

Q.32

Q.33

Q.35

Q.36

Q.37

Q.38

[

H—C— C—H (SP® Carbon)
||
H H

H\ H

Cc=C

(SP2 Carbon)

H

ethane Q.41

Q.42
Q.43

ethene
H—C =C—H (SPCarbon)
Acetylene
EN of carbon SP>SP?>SP®  ,C—H bond energy
oc EN of carbon
.. bond energy Acetylene > ethene > ethane

@
7 bond areformed by lateral overlap of orbitals.

@

1 Q.44

-« ——
bond fength bondorder

@
N=C-C=N
@
©)

Linear

Q.45

TTTT]

PCl, — sp°
sp

PCl, - spd
3d

3s 3p
O LTI 1]

spd

Q.46
©)

) 1
%s character in sp? = 3% 100

©)

/ I\H Pyramidal; / d;\H bent

()

S,

sp*d with onel.p.

CF4

sp® zerol.p.

XeF, spid? two l.p.

(O Q.47

Q.48

X
T

Q.49

@

)

K5 T[T
2s 2p
3s 3p

)

@

@

Theno. of n bond & o bond in naphtaleneis5 & 19.

n=5,0=19

4
Theformal charge on central oxygen atomin ozoneis
+1 & itsstructureasfollow:-

®1
et
®
CO has triple bond so bond will be shortest, CO, has
double bond, CO% and HCO, will bein conjugation
inwhich conjugation of carbontateion will bemoreso

bond length will be higher.

@)

The number of lone pairs of electrons on central
atom in various given species are

Species Number of lone pairs on central atom
IF,

0

IF5

1

CIF,

2
XeF,

3

Thus the correct increasing order is

IF, < IF, < CIF; < XeF,

0 1 2 3

@
If bond order is high stronger bond is formed & bond
length decreases.

2

In NH, nitrogen has one lone pair of electron.

@
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Chemical Bonding and Molecular Structure

Q50 @ cl
F
3 =12 =
\S—F InTBPaxial and equatorial bond length are cosd Om, =1,
Cl
< |
F Cl
unequal . ) cl
Q51 (1
The bond angle in PH, would be expected to be
closeto 90°. (Thebondangle H - p—H in PH; is c | Cl
939 Cl
Q52 (2 cos 0 = 120° so same.
In BF, molecule Boron is sp? hybridised so itsall Q62 ()
atoms are co-planar. All dipole cancel each other.
Q53 @ Q63 @
Dueto Ip-Ip repulsions, bond anglein H,O islower Q64 (2
(104°.5°) thanthat inNH_(107°) and CH,(109°28'). PH, has the lowest boiling point because it does not
BeF, on the other hand, has sp-hybridization and form Hydrogen bond.
hence has abond angle of 180°. Q65 (9
Q5% (@ Benzeneisnon-polar.
As the s-character of hybridized orbitals decreases 66 (1)
the bond angle also decreases Q67 (4
In sp® hybridisation: s-character 1/4, bond angle 109° Q68  (4)
Insp? hybridisation: s-character 1/3, bond angle 120° Glycerol has athree OH group hence it is viscous in
In sp hybridisation: s-character 1/2, bond angle 180° nature.
8-22 8 Q69 (3
' . Thereismaximum Pr —Pr back bonding present in BF,
Sn S N moleculeit isbecause BF, is aweaker lewis acid than
I\ 3
C‘I// \‘\\(j O// S\\o O// \O‘ other boron halides & itsfluorineatom can easily donate
lone - pair to vacant orbital of boron . asfollow:-
Polar
W 0 p=0 p=0 F\
Bz=====
Q57 () o
Q58 (2
1\ Q70 &
/O\ Main axis of diatomic moleculeis Z. If the orbitals of
7 N F=Br=F different axisoverlap therewill be no bond formed b/w
H H
w0 u=0 different orbital . So P, & P, orbital donot overlapwith
Q5 (1) each other .
Q60 (O
Y Q71
| 1 1 A Q72 (B
C N N O Q713 (3
'_/ | \ V4 | N\ 7 1 N //’O\ Nitrogen does not contain d-orbital so can not expent
g H FE FH 4 HHY H octet.
0 Dipoleof Ip Dipoleof Ip Dipoleof Ip Q74 @
H= Th f solublity of sulphides i
& N-F cancel each other & N—Finoppositedirection e correct order of solublity of sulphides is
& bp add n#0 Na,S> ZnS > CuS
Q75 (B
Q61 @ Q.76 (2
— NaCl isionic crystal soitisformed by Na* and Cl™
= \/Hl + 3 + 2, COSH ions.
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Q.77

Q.78
Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85
Q.86

Q.87

Q.88
Q.89
Q.90
Q.91
Q.92
Q.93
Q.94
Q.95
Q.96

Q.97

@

Covalent character depend on the size of cation and
anion.

@

Duetoitssmall size(fajan’srule)

&)

NaCl isformed by electrovalent bonding.

@

Valency of metal is+2 by formulaMO soits
phosphate would be M (PO,), because valency of
[PO,] is—-3.

@

The value of lattice energy depends on the charges
present on the two ions and distance between them.
Lattice energy is high if charges are high and ionic
radii aresmall.

&)

[3* —CI®- polar attractionismore.

@

According to Fajan’srule, polarisation of anionis
influenced by charge and size of cation moreisthe
charge on cation, moreis polarisation of anion.

@

. zZ+2z
Lattice energy o

r'+r°
(©)
@
We know that in O, bond, the order is2 andin O,
bond, the order is 1.5. Therefore the wrong state-
mentsis(1).
@
Bond length decreases with an increase in bond order.
Therefore, the order of bond length in these speciesis
0,' <0,;>0,<0/ (bondorder—0,'=25,0,=2,0,
=150.2=1).
@
@
©)
()
@
@
@
©)
(O
N, molecule has diamagnetic structure because its all
bonding molecular orbitalsare paired and its molecul ar
orbital configuration
=01s<6* 1%, < 625<c* &,

<n2P = TEZPy2 <o2P;
©)

The no. of anti-bonding electron present in

O; molecular ion is 5 & it has 10 bonding electron
because it contain total 15 electron.

Q.98

Q.99

Q.100

Q.101

Q.102

)
0 <0,<0,<0;

6-4
OZ hasbond order 1 = — =1
6-3
- 2.3
O, has bond order 3/2 = > —/2 orl5

6-2
0, has bond order 2 = — 2

6-1
O; hasbond order 2.5 = - /2 or2.5
©)
O, and O, both areparamagneticasO, has 1 unpaired
electrons & O, aso has 1 unpaired electrons but the

bondorder O, has5/2whichisgreater fromO, which

is3/2 and asweknow higher the bond order higher will
be stability of molecule.

0, > 0ls’c*15°628°c* 25°6 2P, n2pin2P. n* 2P
n* 2P

0, »B.0.=3/2

0, — ols’c*15°628°c* 25’6 2P n2p; n 2P, * 2P,
n* 2P

0; —>B.0.=5/2
@

+ - 1 =
O,” BO.= (10-5)=25

NO B.O.= % (10-5)=25
1
NO* B.O.= > (9-4)=25

1
N, B.O.= 7 (10-5)=25
@

Bond order of O," is highest so its bond length is
smallest.

©)

1
B.O.0fN,= > (10-4)=3

1
N;'= 2 (9-4)=25

30

Mut Cer COMPENDIUM



Q.103
Q.104

Q.105
Q.106
Q.107

Q.108

@ Q6
@

N
A"

p=0

@

(@)
5‘0// \\‘Oﬁ_
p=0

@

©)
@

1
Bond orderinNO= 2 (10-5)=25

1
Bond orderinNO* = > (10-4)=3
NO isparamagnetic and NO* isdiamagnetic.
@
In CN™ no. of electron =14

so bond order is same.
In NO* no. of electron=14

EXERCISE-I11 (JEE MAIN LEVEL)

OBJECTIVE QUESTIONS Q.7
Q1 @
The maximum covalency of representative element is
equal to the number of s& p electronsinvalence shell.
Qz (8
Ox. 0O N//
Y/
& >0
Q3
Covdent bond Q8
Sol.
{Vanderwall
force Q.9
Q4 (@
In Sk, PCI; and IF; thevalence shell has12, 10 and 14
electrons. Asall contain morethan 8 electronsin their
valenceshell they are example of super octet molecules.
Q5 (@

CHEMISTRY 31

In al species the valence shell contain more than 8
electrons. Thus the octet rule is not applicable to

BrF,,SF, and IF, .

Chemical Bonding and Molecular Structure

©)

105°

Q 8]
;7\\/%6 & 130°
¥
(1) N,O, Dinitrogentrioxide N-—N ’%
117° 0
/O
(2) N,O,* Hyponitriteion N=
/
@)
O\ @]
O—N

.. . N—
(3) N,O, Dinitrogen pentoxide /
0O

(K (@)
175 N/>135°

(4) N,O, Dinitrogen tetroxide '(\\',\/N_ \
0]

O
)
|
) H_(l:_H (only covalent)
H
(2)H—O0—0—H (only covalent)
@ /H __ 0
©) E I|\I\I£| ==Cl (covalent and ionic)
H
(4 H—C=N (only covalent)

)

The strength of metallic bonds depends upon the
number of mobileédectron(s) per atom. Sodium hasonly
onemobile electron per aomwhereasiron has8 mobile
electrons per atom.

@
(1) FBe—FLinear
Cl

2 ¢l Trigonal planar

&
(3) NH, Trigonalpyramidal

o F

) ¢ T-shapal




Chemical Bonding and Molecular Structure

Q.10

Q.11

Q.12

Q.13

@

i

B sp? trigonal planar.
F/ OF

0

@ N, s

H L H

[PCl,J>

= Ptisof 39transition series

= all ligand will bestrong field ligand

= Hybridization = dsp?
Originaly

LI T ]

In this compound dueto SFL .

A ] O L1

2

dsp
PCl. = spd

ahn] BLrl T

sp3d

@
CI\@ Cl
C|/©\CI

= No of bond pair-lone pair repulsion =4

©)

L

(= §\F SP3 = Terahedral

o T

=0 gp8 ., Terahedral

@07
0]

F F
©) F>Xe< . SP3d2 = Square Planer

H
lo

@ T\HSP3:>Terahedral
H

Q14 (3

0
© )

N . N
F/ LN (5P) 8/ \\O (planar)
Pyramidal sz
F Q QO
AN 5 @
ABTTEN SN NS
Planer (Pyramidal) H

Q15 @
N5, (CNO)~ and (NCN)?-al have same number of
électronsi.e, 22 ; soal areisoelectronicwith CO, which
also has 22 electrons.

Q16 &
2N
(i) Xe<D
!
sp’d
(i) [N =N = NJ>
sp
Cl -
iii) Py , |1+ and [PCLI- CI\|/CI
(iii) PCl5 (s) existsas[PCl ]+ and [PCl ], CI/T\CI
Cl I
sp’d®

(V) 1,01 (1) =—==[ICI,]* +[ICl ]- seif ionisation QP

I
o e
SpG -
Q17 &
sp’sp sp sp’ sp’
AR
() HyC=C-C=C-C=CH,
' .L
H H

o |o
@N=C-C=C-C=N
[e2 a a (s} [s)
(3) Indiamond each carbon atomisin sp? hybridisation.
(40=C=C=C=0
P P
Q18 (3
]
e
F
= 5P
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Chemical Bonding and Molecular Structure

Q19 (O Q24 (4
E (1) XeQ,istrigonal pyramid. (2) IOF,"issee-saw.
F | (3) PCl; istrigonal bipyramidal.
| . @SLSpsd
Si—sp | ~ Q @
/7 "\ F Y / | P
FF F (4) / “ \ /I \ square pyramidal.
(1) Tetrahedral and see-saw shaped.
(2) Both are sp® hybridised and trigonal pyramid.
(3) Both are sp® hybridised and tetrahedral. Q25 @
(4) Both are sp*d? hybridised and octahedral. @
Q20 (2 FY _F
i . Xe - 3d2
(i) SF, Stericno.=5 F/Q\F =0
Lonepair=1
@iy [PCL]* Stericno. =4
Lonepair=0 Q26 (O
(i) XeO,F, Stericno.=5 Hybridization isprocess of mixing of atomic orbital of
Lonepair=1 nearly equal energy
(iv) CIOF, Stericno.=5
Lonepair=1 Q27 (2
Q21 (9 c|:|
ICl, doesnot exit, but thedimer I,Cl .isabright yellow N
solid. Its structure is planar. PCls cr” cl:TC (Tetrahedral)
Cl
Cl Cl Cl
\O/ Q/ . e~
€<——Sp =
RGN PCly | T e sw
Ore’(e c :
Note: I.CI Br, will havethe same hybridisation asthat sp>d
of iodinein|,Cl.. Butit existsin 3 different forms. al (|:|
022 @ | sp°d Trigona bi pyramidal
Cl
+
Q28 (O
Cl Cl H
() /C\ SP2=33%S
Q23 (2
FavarF 1
(||) ZS\ SP3d? % S= e 100 =16%
¢}
H e \H
1
1 - (1 I—I—1 SP% T % 100 =20%S
|
2 OI% Number of bond pairsaround | =2.
| v
; (V) o7\l sP=25%s
Number of lonepairsaround | = 3. Cl |CI Cl B
Q O (V) Cl—Be—CI50%S
SP
©) 4 S
Cl Cl
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Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

©)

N=C C=N
\C=C/
NEC/ | \(fEN

SP Sp
= SPand SP?hybridized

@

no. of B.P.=7

@
Q
C=N
@
F@F

F/{\F SP302 sq. Pyramidal
F

F
F F\ll/F , .
/| N : SP3dS3 Pentagonal bipyramidal
F
F

@

QO @OD QO
D won @rF @ e

=C1L,0>H,05F,0

(exception)

AsEN of surrounding atom T BA |

(VSEPRtheory)

@

Atomic size arguments can be used for these species.
Larger outer atomsresult in larger angles dueto steric
repulsion.

@

= mores, more EN of ¢

@

PH; ~ 91°

NH, ~ 107°

(Drago’'srulein PH,)

@

= H,0ispolar molecule

= Hence H,0 hashigher critical temp

@

Cl cl
cl
u=15D
cl cl

120
120

cl

Cl

Cl

1

=d.M. of Cl at 120°will cancel each other
= u=15D

@
@

H,O due to H-bond has highest b.p.

©)

| o
7
—C
O HCS
H

bond)
0—H-0
4
(In
§\O
(1
OH
HO
-0
'i*
(v)
O\B P
N
)
CH,OCH,
)
i
i
He ¢
H>N_ITI_H
H

34

.................. o !
NC—H (inter H-

07 |
............... H ’

(IntraH-bond)

= dueto intermolecular H-bond, it has higher b.p. than
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Chemical Bonding and Molecular Structure

Q44 (9 F F Fe
dueto H—bond, HF has Low volatility F\B =F — \B —F—s \B -F = \'B —F
Q45 (9 e F/ e v
Hydrogen bond acts as a bridge between atoms which Decreasein B — F bond length is due to delocalised pr
holds one atom by cov'al ant bond gnd the other'by —pr bonding between filled p-orbital of F atom and
hydrogen bond and this increase in the attraction orbital of B atom
between molecules. vacant p-orbital o '
046 Q82 (@ .
. . The central atom of PCl - have vacant d orbital therefore
London forces are extremely short rangein action and 5 ) .
the weakest of all attractive forces. represent extended cqval ent bonding whilein NCIgN
L have no vacant d orbital
The order of strength of bonds/ forcesisionic bond > 053
covalent bond > hydrogen bond > London force. ' | |
Q47 @ , i
All statements are true. _|SI —O—|S|—
Q48 (4 Sal. 0 0
Boiling point of SbH, isgreater than NH,. The higher | |
boiling point of SbH, isattributed to higher van der —Si— 0 —Si—
Waal forces because of its higher molecular weight.
Q49 (2
Theboiling pointsof ICl, H,Sand CO canbeexplained Q54
on the basis of dipole-dipole attraction between their Cl
respective molecules. London dispersion force exists CI—I{I f%—B—H
among the non-polar moleculeslikeH,, O,, Br, etc. in Cl T
solid or liquid states. Evenin atomsin moleculeswhich éfl\ll_CIM +HO H
have no permanent dipole, instantaneous dipoles will | >~ ClLLNH+HOCI
arise as a result of momentary unbalances in electron cl Y finally
distribution. NH,+3HOCI
Q50 @B
HA C|—E|;—C|+Hzo —> C'>@_5\_H
(1) H— Be< /\Be—H Cl Cl (l:l H -
\H HCI+Cl,BOH —finaily > B(OH),+3HCI
3C—2e” Q55 (@
H\ sHN In CH_CI carbon does not carry vacant orbital soit can
) \Be/ d g BE not be hydrolysed.
/ \H yd \\H N\ Q56 (2
Cshaslowest | E; amongst the metals and F has higher
(3C—2e7) dlectron affinity. So Csand F form most ionic compound.
B H Ve Q57 (@
H7C— C—H Sn* has highest polarising power amongst Na*, Pb?",
H \H Sn**and Al® because of smaller size and higher charge.
(does not contain So SnCl, ismost covalent and thus have least melting
3C=2¢) point.
AN Q58
(4) H\B/ \B<H Because of high charge density on Sn** it has high
H/ \\H // H polarising power and thus|leadsto greater polarisation
(3C—2e") of anioni.e., greater distortion of electron clouds of the
Q51 @ Cl-ions. So SnCl, ismost covalent.
. @:% Q59
Ny F Increase in oxidation state (Ni*) increases the
7 polarising power of cation and thus increases the
_ polarisation of Br-ion.
Vacant Filled
2p-orbital  2p-orbital
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Q.60

Q.61

Q.62

Q.63

Q.64

Q.65
Q.66

Q.67

Q.68

Q.69

)

H H

\6/
H
N. Y.y o
H/Oa(iu e.O\HﬁO\
/\

H H
@
Cy =>%¥*c-c=C
=c—-bond=2
n—bond=2
@
Polarizibility sizeof anions
=>Br>ClI~F
@
Cl>Br,>F,>1,
very less due to interelectronic repulsion
dueto small 2p orbital.
@
According fajan’ srule
@
(2) ...... Lerman,

I
(= _ Ot

- :

cr—o
Bond equal due to resonance effect.

@
(OF)

)

+
(OUNO—-NO
30=25

(Para)

(@ O, —0,
unpairede=1
B.O=25

(Pera)

B.O=3
(dia)
(unpaired=2)

B.O=2
(Para)

B)N,— N,

(dia) (para)

e

B, bond order =1; C, bond order = 2; F, bond order =
1; 0, bond order = 1.5

bond order o 1/bond length.

Q.70

Q.1
Q2

Q3
Q.4

Q5
Q6
Q7
QS8

Q9

Q.10
Q.11
Q.12
Q.13
Q.14
Q.15
Q.16

MHT
Q.1
Q.2
Q3
Q4
Q5
Q6
Q7
Q8
Q.9
Q.10
Q.11

©)
(3) O,: (c19)? (6*19)? (529) (6*29)* (62p,)* (n2p? =
n2p)) (n*2p,t=n*2p!)

O, : (c1s)* (c*19)* (029) (c6*29)* (02p,)* (n2p? =
n2p)) (n*2p,2=n*2p!)

EXERCISE-IV

4
N5, N,-, O,",C," havefractional bond order.
4

(1) PCl;~ (Coordinate Bond = 1)

(2) NH,- BF, (Coordinate Bond = 1)

(3) HNO, (Coordinate Bond = 1)

(4 CO (CoordinateBond=1)

5

20

H
N s s
H— —N=(,=
H//squc o]
Vacant d-orbitals

LPof N canbedelocalised back bonding (pr—dr). SN
of N=2sp

4
6
4(ii, iv, i, vii)
9
(NO,,CO2,F,,
4

3

@

@

@

@

@

)

Cl, Br, 0,0, Li,, He,")

PREVIOUS YEAR'S

©)
4
@
@
4
©)
S
©)
@
)
@
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Chemical Bonding and Molecular Structure

Q12 @ Q7 @
QL3 (4 NF, and H,0 have sp* hybridisation
Q14 (2 Q8 (@
QL O,7(17) Superoxide has one unpaired electron
CHal, ol o*1s’628° 025’ 62p,? n2p? = n2p? n*2p 2=
H 7t*2py1
u Net dipol 0
ipole H
C/ﬁ\q + w0 v
cl otcZo H»%g\\\H
BE CH cCl (u=0, symmetrical)’ H '
E’ ao a (=0, symmetrical)
I - 2
: Y 0
S ”\F V4 ﬁ\ / 1C|\\. ' *
F I H H cl PN AN
cl H cl AT ,_/ WOF
Net dipole Net dipole Net dipole H
n=0 n=0 n=0 (1£0, Pyramidal) (0, Pyramidal)
ﬁ]g]mo;?tthe given compound CHCI, is having dipole In NH_, H is less electronegative than N and hence
Q16 (2 ' dipole moment of each N —H bond is towards N and
According to VV SEPR theory the shap of BrF, issquare create high net di pole moment whqeas inNF,, Fis
pyramidal and its electron geometry is octahedral more electronegative than N, the dipole moment of
because bromine being the central atom hasfive bonds each N —F bond is oppositeto that of lone pair, hence
connected with surrounding flurine atoms. Each reducing the net dipole moment.
F—Br—Fbond making an angleod 90° inthesame Q.10 ()
plane. v
. :(l):
E
N N
F/Q\F :({ §:
ik s’ hybridised,
3 trigonal planes
17
8.18 24; el O
Q19 () In diamond and silicon carbide, central atom is sp®
Q20 (2 hybridised and hence, both are isostructural.
NH, and PH, both are pyramidal and central atomin
NEET/AIPMT both cases is sp® hybridised.
Q.1 ) SiCl, and PCI,*, both aretetrahedral and central atom
Q.2 @) in both cases is sp* hybridised.
Q.3 @ In XeF,, Xeissp® d” hybridised and structureis square
Q4 @ planar whilein XeO,, Xeissp? hybridised and structure
Q5 ) istetrahedral.
Q6 (3
H H E(Y  F O
- ”
Sol. -
H H = DR O/Jle\o
56 bond 16 bond XeF, Xe0,
CHEMISTRY 37
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Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

@
O, (16) > KK 625°6"28* 62p *n2p > = 7:2py2 w2pt=
n2p}!

1
B.O.= 5[8_4] =2

0,(17) > KK 0286°28 62p,n2p?= n2p/ n'2p, ' =
Tc*2py1

1
B.O.= -[8-9] =
5189

0,(15) > KK 028’c"28 02p? n2p 2= n2p > m'2p,*

1
==[8-3|=
B.O. 2[ |

As, Bond order o« stability
The decreasing order of stability is
O2+ > O2 > 027 > 0227

S

According to VSEPR theory, the repulsive forces
between lone pair and lone pair are greater than
between lone pair and bond pair which are further
greater than bond pair and bond pair.

(4)
109 28" O Q 0
(€)
H.,0,, HCN and conc. CH,COOH form intermolecular

272!
hydrogen bonding while ceI lulose hasintramolecular

hydrogen bonding.

L4

(1) CO7:6+24+2=32; 5p?; trigonal planar ; NO,™ :
7+24+1=32; 5p?; trigonal planar

Hence, these areisoelectronic aswell asisostructural.
(2) CIO, : 17+ 24+ 1 =42, sp?; trigonal pyramidal ;
CO,*:6+24+2=32; 5p?; trigonal planar

Hence, these are neither isoel ectronic nor isostructural.
(3) SO : 16+24+2=42; sp*; trigonal pyramidal ;
NO,: 7+ 24 +1=32; sp?; trigonal planar

These are neither isoelectronic nor isostructural .

(4) CIO, : 17 + 24 + 1 = 42; sp? ; trigonal pyramidal ;
SO, :16+24+2=42; 5p*; trigonal pyramidal

@

Q.18

Q.19

Q.20

Q.21

3

sp’d” hybridisation
(octahedral geometry, square
planar shape)

©) y
L,
ST N

spd hybr|d|sal| on sp’ hybridisation
(see-saw shape) (tetrahedral)
@
Note: Inthisquestion, in place of isoelectronic there
should be same nubmer of valence electrons.

©)

BCl, - Trigonal planar, sp?-
@

Molecular orbital electronic configurations and bond
order valuesare:

O, = 0l¢, %18, 62¢°, 6*25%, 62p/?
n*2s' =n* 251y

hybridised, 120° angle.

n2p,? = n2py2,

1 1
O.==(N,—-N.,) ==(10-6) =
B.O 2 ( b a) 2 ( ) 2
=0ls, 6* 15, 62¢, 6* 28, 62p ?, n2p *= 752py2

1
B.O.= P (10-4)=3
“=0l¢, 6* 18", 62¢, 6* 28", 12p = Tr2py2, n* 2p1y

1
B.O.= P (10-4)=3
CO=01¢,06*1¢, 629, 6* 25", n2p *= Tr2py2, o2,

1
B.O.= - (10-4)=3

N,= c1¢, 6* 1, 625", 6* 28, n2p *= Tr2py2, o2,

1
B.O.= P (10-4)=3
"= cl9’, 6*1%, 628, 6* 28", 62p?, n2p 2= Tc2py2,

2

o 2px2 =q* 2py2

1
B.O.= 5 (10-7)=15

NO = c1¢’, 6*1¢", 62¢°, 6* 28, 62p,/, n2p,>=

n2p,
w2pt

1
B.O.= 5 (10-5)=25

38
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Q22 (1
.. 'B"hasnovacant d-orbitalsinitsvalenceshell, soit
can't extend itscovalency beyond 4. i.e. 'B' cannot form
theion like MFX i.e. B, Q.28
Hence, the correct optionis (1).

Q23 (2
The structure of CIF,is
. -~ @@

The number of lone pair of electronson central Clis2. g?b?(:i?;aéns 2n bondasit have4r lectronin molecular

Q24 (3 _ _ Q29 ()

For 2% group hydrides, on moving down the group PbF, and SnF, are exceptionsthey areionic in nature
metallic character of metalsincreases soionic character 030 @ 4 4
of metal hydrideincreases. Hencethe option (3) should Q.31 @
be correct option. '
Q32 (4
Q25 (2 033 @
NO: (o1s, (6 *19)% (629)% (0*2ps), (6207, (n20)’= Q.34 (2
(n*2p ) =(n*2p,)° Q35 @
y
10-5 O, ionishaving 15 electrons, soit contain oneunpaired

BO= T 2.5 electron. Henceit is paramagnetic in nature.
CN-= (015, (o * 15, (025 (o* 209", (x2p)* = (n2p, )", . : :
(02p g IEE I\fls)al n Previous Year's
BO= ﬁzg B,H,, LiH and BCl, areelectron deficient

2 Q2 (A
CN =(c1sy, (c*15)% (625), (6% 29)% (n2p,)* = (n2p,)?, 0, >BO=2
(620"

_ O, »>BO=25
BO= ﬂ =25

2 0, >BO=15
CN*=(o19) (c*19)% (6257, (c* 25)’, (n2p,)* = (n2p,)*

84 0 »BO=10
BO=—-=2 Q3 0
Hence, option(2) should be the right answer. AllenAns. (1)
..F.: 0.. .0. .0. .F.:

Q26 @@ AR Uk |
Element (X) electronic configuration @ S\ Xe e TN
15 28 2p° | B e R R ek
So, valency of X will be3. Ttd o ot

. o] O
Valency of Mgis2. lone pairs lone pairs lone pairs
Formula of compound formed by Mg and X will be =13 =14 =12
Mg, X..

Q27 () Td OO
NCERT PageNo. 327 lone pairs H/ h
Pent-2-ene-4-yne =2
CH,—CH=CH—-C=CH Q'g (é)
cC-C=4 Q. ©
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Q.6

Q7

Q8

cly

ck
1
PCl, z=§[5+5]=5<—sp3d
trigonalbipyramidal
lone pair = Z - number of surrounding atoms
=5-5=0

Asaxia bond islonger than equatorial bond
Hence 2 axial bonds are weaker than equatorial bond

©

BrF,

Hyb=22=5gd
B.P+L.P=5

3+2=5

Number of lone pair =2

Qf

Br—F
</ |
F

Shape: Bent T -shape

B)

NH,

Number of electron=6+4=10

+
Hyb:>4—24: 4’

GEO = Tetrahedrd
NH,*
Number of electron=7+4-1=10

5+4-1_

3

Hyb = 4>

GEO = Tetrahedrd
BH,
Number of electron=5+4+1=10

3+4+1

Hyb = 4—sp?

GEO = Tetrahedra
= They are isoelectronic and al have tetrahedral
structures.

@
The hybridization of Pin PFissp’d

Q9

Q.10

Q.11

Q.12

Q.13

y=1

®)

(A) [PC )= — dsp?

(B) BrF, — spic?
© PCI5 — spd
(D) [Co(NH,) J* > dPsp?
(3]
i e |
F~I F =g =
(A) Br (B) r
FOF P TN
] F
sp’d” (squere pyramidal)  d’sp’ (octahedral)
| (I:I |
(©) © (0) C >||3/C
O//O\O Cl
sp'(Bent) s°d (T.B.P)
(3
Number of electrons  Bond Order —
in species
10 - 1
11 - 1.5
12 — 2
13 — 25 — short trick
14 - 3
15 - 2.5
16 - 2
17 - 15
18 — 1 ]

CN=14e=B.0.=3

NO*=14e=B.0.=3

0,=16e =B.0.=2

0,'=15¢=B.0.=25

0, =14 =B.0.=3

So, here CN-, NO*, O,* haveidentical bond order

@

Size of anion increase. Covalent character increase
covalent character — CaF, < CaCl, < CaBr,<Cal,

(6]
Molecules
NG,

HZOZ

BF,

PCL,

XeF,

SFA

XeO,

PH;

40

Plamar/ non planar
Planar

non planar
Planar
non planar
Planar
non planar
non planar

non planar
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SO, Planar
[AI (OH),I- non planar
Q14 (

(N
I

Zero overlapping v
Zero overlapping

due to improper
orientation of
orbitals

Q15 (2
Expanded octet — Central atom has more than 8e~
Odd electron species = Number of total electronsin

valence shell is odd

cl

. ~
(iyBCl,= c—B = total dectrons  for boron=> 6e
~ca

(valence shell) for each chloride = 8¢

F
F F
(ii) \|S/ — total electron (valence shell)
1) 5F, =
7 |F\F

= 12 For sulphur for ‘F ech— 8
6x2= 12

(iii) No.=N=0 total valence electron in nitrogen is 5

Total valence electron in oxygen is8e
So total electron is13e

-+ Itisodd electronic species  Odd number

Pbs==pp* + &

(iv) H,S0,= HO—S—OH — Heredso it is not odd eectronic species

o}
Now, if wewant to identify expanded octet

(i) BCl, (ii) SR, (iii) NO (iv) H,SO,
U U U U
6e 12e 5e 2e

Chemical Bonding and Molecular Structure
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States of Matter

STATES OF MATTER

Q.1

Q.2
Q3
Q4
Q5
Q6
Q7

QS8

Q9

Q.10

EXERCISE-I

P
? = constant (Gay Lussac'slaw)
R_P
—=—= = PT, =PT
= Tl -I-2 172 271
PV = constant
PV,=PV, [Boyl€e'slaw]

S
©)
4
@
@
@

RMS velocity of molecules depends on mass. If mol.
wt. increases, rmsvelocity of melocules decreases.

1
mol.wt

Theorder of increasing m. wt. is

H, <N, <O, <HBr

MSoc

Order of V. of molecules.

HBr<O, <N, <H,
©)

3RT
roc UandU = W
il IMe o Iy =/ 1x64 ) 605
r, \\T,M, l'eo, 323x 28
or T,=373K
@
iz %z\/l_?=4:l
r, d, 1
@
L D 8'31323><298:6.17><10'21J
KE 2 2 6.023x

Q.11
Q.12
Q.13
Q.14
Q.15
Q.16
Q.17
Q.18

Q.19
Q.20

Q.21
Q.22
Q.23

Q.1

Q.2

Q3

Q4

A 3 3R
Average Kineticenergy —=—kT==—T
( = 2 2N )

@

@

@

@

©)

@

)

@

van der Waals's constant b = 4 timesthe actual volume
of Imolemolecules=4VN,

@

@

Inanidea gas, the intermolecular forces of attraction
are negligible and henceit cannot be liquefied.

@

&)

©)

EXERCISE-1l (NEET LEVEL)

&)
. 1
Boyle'slaw is V « 7 aconstant T

@

Boyle'sLaw

1
V o P (Mass & Temperature constant)

@
At constant T,RP\V, =PR,V,

1x20 = P, x50 ;

@

P,=5am V,=10L

P,=lam V,=?
AV

PV.=RV, or P, = v,

5_V2

1 10

V-, =50L

42
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States of Matter

Q5 ()] fina - - 2
According to Boyle'sLaw PV = constant, at constant .
temperature either P increases or V increases both (2) ratio = 2 1
& (3) may becorrect.
Q12 (O
Q.6 ® Rate of effusion oc Area of cross section
. P A Ax  wr? g
) o0 _— — _
Graham'slaw of diffusionrate Jmolwt e = Ag - 2 -1
Q13 (O
Q7 @ P=P,+P,+P,
Molecular weight=V.d. x 2=11.2x2=22.4 Q14 (9
Volume of 22.4 gm Substance of NTP=22.4 litre L
22.4 . i ion ®°
1 gmsubstanceat NTP = 5 ltre Rate of diffusion ™ fimolar massof gas
11.2 gmsubstance of NTP=11.2 litre Q15 (@
Q8 @ 1
rg = g .er
M.wt.of O, ﬂjSZ_l
Mwt.of SO, M, 64 2 ,
Mg v, 2
1 T =) =25, M;=2x25=50
Theweight of oxygenwill be > that of SO, H2 9
16 (2
Pu=PtP,+P+......... d 1 r [d —@—4
There should be non reacting gases, behave ideally d, 16 ; E‘ d_1 = 1
and temperature of the component gases remain
constant
Q10 @ Q17 (2
From Daltons partial pressure law SRT
, 1000 o 0 - Most probable velocity = 1}7
= X X
1 1500 1500 Q18 ()
800 2000 3
=400+—— = —— torr KE =5 RT =2 PV
3 3
V, =1500mL 2 E 2
1 LP=Z= ' = P=ZE
P=? 3V for unitvolume (V=1) = 3
V2: 2L =2000mL Q.19 (l)
1 When average speed of molecule isincreased due to
FromPoc T increasein temperature then the changein momentum
during collision between wall of container and
PRV, molecules of gas also increases
P~V C Q20 (@
Vav *Vims © Viost propae = V:U 1@
2000/3 _ 2000 b= 1500 — 500
= "B, =500 , = —3 =500torr \/SRT :\/3RT :\/ZRT
M M M
Qu @
Initial N, + 3H, ——> 2NH, a:V:U=\/EZ\/§1\/§ =1:1.128:1.224
13 i
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Q21 (2
CH,+0,—— CO,+H,0
X X nCXHy = ncoz (POACONC)
X x 500=2500(x =5)
yxnCxH, =2x Np,0 (POAConH)
y x 500 =2 x 3000 y=12
Formula=CH,,
Q22 (O
Z < 1 showsthat the gas has greate compressibility at
intermediate pressure and all reactive forces are
dominant, higher value of ‘a’ and lower value of ‘b’
above Boyl€'s temperature it is not possible because
Z>1
Q23 (2
PV .
Z=ﬁ; forideal gasPV=RT; soZ=1
Q24 (3
Value of constant aisgreaterin NH ; from other that's
why NH ; can be most easily liquefied
Q25 (2
If 7 <1 thenmolar volumeislessthan22.4 L
Z — Vreal
Videal

QL
M _ T
Vo T Ty
Q2
nl + n2 = nf ﬁ =n
1000 x500 N 800x1000 _ P x2000
RT RT ~ RT
Pf:650t0rr.
Q3
n = const.
no of molecules = const
same number of molecules
Q4
10 _2713
V, = 373

Q5

Q.6

Q.7

Q8

Q.9

Q.10

Qu

Q.12

(€)
P=1

n
IV =1mol/lt

T="
PV =nRT

1
=1=1x0082xT =T= m

1
T=-=,T=12K

12
@

PH, Ny,

PeHe  MCoHg 2 1

@

Weight of H,=20gin 100 g mixture; Weight of O, =80
g

. Molesof H,= 2 =10; . Molesof O,= & = >
~. Molesof H,= —- =10; .. Molesof O,= == = 5
- Total moles=10+ > = 2>
. Total moles= 2 =3
. Py, =P, xmolefraction of H,=1x5>- 7 =0.8bar
S
roci
Y]
@
20 30 _[2
60 v ~Ves-
©)
o —
Y]
So NH, diffuseswith faster rate.
@
h_b_ M
r, 5 \2
@
e A 16 Wa 2
ven s 3 'wg 3
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

CHEMISTRY

oeratioe ®
J.moler I0—3

Q)

CHO——CQ,
3xnCH.O =nCO,
@

uy Ty xMsy
up T \ ToMg
@

m,=2mg

Uy =2Ug

Ny =Ng
Va=Vp

1 2
PaVa 3 MANAUA

PeVe %mBnBué
@
U = [3RT
rms_ M
T _T
Ml M2
T, _ 300
32 20
T,=480K
©)
3R x50

32

2 Uy
2R x800 =, =1
= 2

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

States of Matter

y y
CH,+ [X+ 4j02 ___,xCO,+ = H,0

X+
4 ="

" 4

Yy _3y_3

4 4 x 1

2

13
CiHip+ 55 Oy 4CO,+5H,0

xmi
yml

13
Volumeof O, =x x >

@
8a

Te= 27Rb
)

5" Rb
T,=2T,
TC < TB < Ti
©)
Factual question
@

(P) (V—=nb)=nRT

nRT
V -nb

&)
PV =Pb+RT

PV Pb
—_ = 1+ _
RT RT

@

a
[P o=s

v+ 2 =RT
U=

PV _ a

RT ~~ VRT

@

4 3 _
4% 5” XN, =24

n-butane
isobutane
13

+ JR—
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States of Matter

EXERCISE-IV

Q.1 0020
P, v
1mole 2
P° isthe pressure
|¢3° due to weight of piston
v
P, >
2mole
at 300K
P,+P°=P,
P°:2XRX300_1XRX300
v v
2 2
at temperature T
Py 3v
1mole 4
v
'PO vV
P, 7
2mole
. D _ 2xRxT 1xRxT
P'+P° =P, P = v - EY
4 4
2xRx300 1xRx300 _ 2RT 1IxRxT
vV TV
2 2 4 4
Solving T=90K
Q.2 0001
V,=500ml
V, =1800ml
P = 3-2am
T,=360K
T,=320K
V.P=0.6am
V.P=0.2am

Poas = 32-0.2=3am
For H,O(vap.)
For gas:

0.2x500 P, x1800

320 360
RVi _RV, 3x500 P,x1800
T, T, T 320 360
P.= —O—iatm <V.P
2730 320 (SVR)
o - 6x500 30
2= 320x10 _ 320 &M
30 2
Poa = 35735 =
Q.3
m
Q4 M
1 [2 . .
e ” (Where X ismolecular weight of gas)
1 2
36 x
X=72
Q5(4)
Q.6(*)
Q72
Q8(3)
Q.9(1)
Q.10(4)
" PREVIOUS YEAR’S |
MHT CET
Q1 &)
Q2 (1
Q.3 (¥
Q4
T,=273K
T,=373K
V,=10L
V,=?
From charleslaw

b—l_| |H<

_Y,
T2

10
=373x—— =13.66L =13.66dm’
V,=373x
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T,=50K for H, T=2r L
T2 =800K for 02 R=0.086. L bar K=moal
Ideal gasequation PV = nRT
3RT
e =g p_ 2x0.0831x300
M 10
P=4.9bar
SN :\/Lx&z 032 4 Q7 @B
Ho, M, T 2 800 Dalton’slaw of partial pressure:
Partial pressure of gas=molefraction of gasin gaseous
Q6 mixture x Total pressure of gaseous mixture.
Ideal gas equation p,=X,p
Pv :T]RT p2 = sz
is obeyed by an idela gas in both adiabatic and p.=X.p
isothemal processes. Totalspreé_"'e,
Q7 (M P=p,+p,tp,
" MB Therefore, statement-3isincorrect.
According to Graham'’slaw, H= ’,W
s JEE MAIN
Here,M,= | —~ Kg/ molecule Wi
Q8 ©) (W)gas_( MM g6 )RTgas
V) = (e R
PREVIOUS YEAR'S He =(amy,, )
According to question (PV) _= (PV
NEET/AIPMT gtoq (PV)ge = (PV),,,
3 0.2
o1 @ (M as)300 = (7)200
* van der waal constant ‘a’, signifies intermolecular ¢
forces of attraction. 3x300x 2
* Higher is the value of ‘@, easier will be the 9~ 52,200
liquefaction of gas. o
Mgas— 45
Qz @ Q2  (9960)
2
. an
Inreal gasequation, [P+ T] (V- nb) = nRT van der v _DRT @j x0.0831x 300
PR Ho) " p = = 249L
Waal’s constant, ‘& signifiesintermolecular forces of
attraction. . Volumeof H,(g) adsorbed on 2.5 g Pt=24.9 L
Q3 & 24.9
V=V, . Volume of H,(g)adsorbed on 1 g Pt=——=9.96L
V =V -02V =08V 2.5
if value of Z < 1 then attractive forces are dominant. Weknow 1L.=1000 ml
S09.96L = 9960 ml.
[Z = & = 0.8]
V, Q.3 @
Weight of liquid = 135—-40=95
Q.4 © g q g
95
5 3 i P _
Q . (3) Volumeof liquid = density = 0.95 =100ml
Q. © Volume of vessel = 100 ml
V=10L Wo, =649 PV =nRT
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Q4

Q.5

Q.6

Q7

0.82x 100 =nRT
1000

0.82x 100
1000 _ 1

T 0.0821x250 250
mass of ideal gas40.5-40=0.5¢

Givenmass

n=
We know, M mass

1 05
250 M Mass

M Mass= 0.5x250
=125g

(29
_ nRT _ 0.90x0.82x300x 760
P 18x32

\% 29.21

@
1.5x 4.1613'—0 x 0.83x 300

M=3.99

@
PM =dRT

Where P = Pressure of an idea gas; d = density of

ideal gas

R = Universal gas constant; T = Temperature

P oc density

on plotting a vertical line, where to put density is

constant
Poc Temperature P,>P,>P,
fromthere T,>T,>T,

[1655]
Pv=nRT

2x106x2x103%= % x83xT

T=1927.7K
T=1654.7°C

Q.8

Q9

0

+

‘LZ 2

40% by mass

Let massof mixture=100gm
Massof H,=40gm

Massof O,=60gm

40
Moleof H, = 7 =20mol

Mol fO-@ I—E I
oleof O,= 55 mol = ~o"mol

Partial pressureof H,

N 20
_%XP&M _20 15><2.2
H,+ "0, +§
_ 20x8 X2.2:160><2.2
160+15 175

:E:Z.Ollszar
175

[25]

p=99barz=2b="?

=99x 0.987am

Vander wall equation—

a
(P+?)(V—b) =RT for 1 mole

At high p—>&2 — Can be neglect
\%

But b — can not be neglected
P(V-b)=RT
PV —-Pb=RT
P _pb RT
RT RT RT

99 x 0.987 x b =8.3x 298
b=0253=253x 102
Ans.: 25 (nearest integer)
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Q.10

Q.U

Q.12

CHEMISTRY

Q.13 (80
[1] PNez_OPtotal x
Normality of Acid - Base mixture solutions = Xne
[ 20 4
N N,V, —NgV, Ne =%"%
e Va+Ve 2oo
|MAnAVA_MBnBVB| 200
[ VarVe | 2w
|0.1x 2x100— 0.1x 1x 50| - 4
| 100+50 | 104 % 5
20-5_15 — 400=320+x
150 150 =x=80
Ans: 1x 107, Ans(1) QU1 R
At constant volume and mole
@ R_P
PA: PA x X Ptotal x YA Tl Tz
= P§x0.2=08x05 30 _ PR
1
PO = 2am 300 318
30
P, —( j x318=31.8~32
@ 300
h Q15 [22 |
A= o Press. of moist =4 atm
m Press. of gas=4-v.p of H,O
h2 =4-04
= 2 =36
2ma When volumeisdoubled = P=P/2
2 -68
K = h - 43.2;10 _ _36_18
2m\ 2x9.1x10 7" x10.89x10" 2
K=2215x10"8 Total Press. = 1.8 +v.pof H,O
E..=E *+K =18+04=22am
-18
Eape _,, K _; _ 2215x10 -
Ereq Ereq 13.6x1.602x10™
49
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Thermodynamics

Thermodynamics

Q.1
Q.2
Q3

Q4
Q5

Q6

Q.7

QS8
Q.9
Q.10

EXERCISE-l1 (MHT CET LEVEL)

@ Q.11
@
@

=C,=qxm
=0.075%x40=30cd
C.,-C,=R
C,=C,+R=3+2=5
Co 5
—F=-=166

3

\%

Q.12

Monoatomic gas

@

@ Q.13
N, +3H, <> 2NH,

According to thermodynamics's st law

AH = AE+nRT Q.14
Where AH = enthalpy of reaction at constant

pressure

AE = heat of reaction at constant volume

R= molar gas constant

T=temperature of the reaction

N= (no. of molesof product)- (no. of moles of

reactant)

Fromreaction, N=N, —N; =2—4=-2

Hence AH = AE —2RT

@

For isothermal process, AE =0 Q.15

@

An=1:AH=AE-1RT
2 2

= AE >AH

©)

©)

(O

Condition of equilibrium, hence AG=0.

@

Since, inthefirst reaction gaseous productsareforming
from solid carbon hence entropy will increasesi.e. A =
+ve.

1
C(gr.) + E 0O,(9) > CO(g); AS’=+ve

Since, AG®° = AH° —TAShencethevaueof AG decrease
on increasing temperature.

@
Given enthalpy of vaporization,

AH =186.5kJmoal*
Boiling point of water = 100°C = 100+273 =373k
Entropy change,

_AH_186.5KJmol™
T 373K

AS

4
(A)G =AH-TAS; AGispositivefor areaction to be
non-spontaneous when AH is positive and AS is
negative.
@

At equilibrium aG =0

Hence, ~G=aH-T,aS=0

~ aH=T,aSorT,= i
aS
For aspontaneousreaction » G must be negativewhich
ispossibleonly if o H-T o S<O
. AH=<TAS

or T>ﬂ
aS

SoT>T,

@

Given AH 35.5kJmol™

AS=83.6 K*mol*

 AG=AH-TAS

For areaction to be spontaneous, AG = -ve
i.e, AH<TAS

AH _ 35.5x10°Jmol ™
AS  83.6JK'moal™

So, the given reaction will be spontaneous at T > 425
K.

50
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Q.16 (4) Q34 ()
HZO(/,)—>HZO(g) 0.35 )
AH =40630Jmol * 1 1
—H,+=X,——HX
AS=108.8JK 'mol * 2 2 972
AG=AH —-TAS when AG =0, Let the bond enthalpy of X — X bond be x.
AH -TAS=0 AH, (HX)=-50
AH  40630Jmol 1 1
=— =" _-3734K =—AH_ _,+—-AH, , —AH__
AS ~ 108.8Jmol 2 Mo e
1 1 —X
Q17 Z2X+ =X —2X = —
, . 272 2
AG®=-RTInKy; K, =(2X)" X =4X - X=50x2=100kJmol*
AG® =—RT/n4x? Q36 @
AG°=-RTIn4-3RTIn X
Q18 @ AH = AH(produc’[) o AH(reectant)
AG=AH-TAS=+ve 162=2xAH, -AH,
for spontaneous change, AH <0, AS>0 162
for non-spontaneous change, AH < 0, AS>0 AH, =— ( AH, = 0)
Q1 %
Q20 (3 AH,, =81Kca
Q21 (2
Q2 Q37 @
Q23 @ Q38 (2
Q24 (2 Heat needed to be supplied per mol
Q25 (O =330+ 580+ 1820 +2740=5470kJ
Q2 () 135
Q27 @ No. of molsof Al taken = —— = 0.5mol
Thethird law helpsto cal cul ate the absolute entropies 27
of pure substances at different temperature. Q39 @
Q28 (@ AppliyingHess'sLaw
Q29 (3 1
Ozoneis allotropic from of oxygen and is less stable aH? =2 H+=23H +1.E+ E.A+a,,,H
than oxygen. 2
Q30 (¥ —617=161+520+77+E.A.+(-1047)
Formation of CO and CO, illustratesthelaw of multiple EA.=-328KJmol
proportion that is constant mass of C reacts with dif- . electron affinity of fluorine=-328 KImol
ferent masses of oxygen. These masses here bears Q40 (2
simpleratio of 1.:2. Q41  (Bonus)
Q3L (3 Q42 (&
Q32 @O
By bomb calorimeter we get AE . EXERCISE-Il (NEET LEVEL)
2CH, (1) +150,(g) »12C0,(g) +6H,0() Q1 () |
AH— AE = ANRT In isolated system ne|ther_ exchgnge of mat_ter nor
exchange of energy is possible with surroundings.
= (12-15) x8.314x 300 = —7.483kJ Q2
Q3 B
Q33 (O
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Q4

Q5

Q6
Q7

Q8

Q9

Q.10
Q.U
Q.12

Q.13

Q.14

Work is not a state function as during a process its
value depends on the path followed. The value of
enthalpy, internal energy and entropy depends on the
state and not on the path followed to get that state,
hence these are state functions.

©)

Surfacetension isan intensive property which do not
depend upon the quantity of matter present in the
system.

@

During adiabatic process, no heat transfer occurs.
©)

@

V2
W=-2.303nRTlog ;-
1

0

=-2.303 x1x8.314 x10" x 298 lon_o

=-298 x107 x8.314 x2.303 log 2.

€
W=_PAV =-1x10°(1x102-1x107%)

=-1x10°x9x107% =-900J
A
We have,

V2
W=-2.303nRTlog ;-
1

50
=-2.303%x2x2x298xlog 15

=-1426.87 calories.
D
If ng= 0 AH=AE

@
@
AH = AE + PAV -
©)

3 -1
—1-2_-== An_; i
Ang 1 5= , As ANy is negative, thus

AH < AE -

@

According to FLOT

AH=AE+PAV

So AH = AE—PAYV should beincorrect.

Q.15

Q.16

Q.17
Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26
Q.27

Q.28

Q.29

Q.30

©)

At constant Por T

AH =AU + ANRRT = An=n, -ng =2-4=-2
S AH < AU -

)

Accordingto FLOT; AU=q+w

€

@

Weknow that AE =Q +W =600 +(-300) =300 J
@

We know that work done, W = C,(T, - T,) (for
reversible adiabatic process)

3x1000 = 20(300 - T,); .. 3000 =6000 —20T,

AT, =200 50k
20
(©)
For reversible spontaneous change;
as=3
T

@

When As = +ve the change is spontaneous.

@

Theroleof calcination in metallurgical operationsisto
remove moisfure, to decompose carbonate & to drive
off organic matter

&)

The plot of AGP verrus temperature for the formation
fo oxide of elementsiscalled ellingation diagram

@

Solid —_, Gas, As ismaximum.

@

the most el ectropositive metalsare obtained from their
ores by electrolysis of their fused ionic salts like : -
NaCl

@

@

When AH =-Vve, As =+veand pg =-vethan
reaction is spontaneous .

@

Ateguilibrium; AG=0

@

Aluminiumis produced on alarge scale by electrolysis
of alumina dissolved in fused cryolite and little
fluorspar & the formula of cryolite is Na,AlF; & the
formulaof fluorspar is CaF,

@

When AH = +ve and AS — —ve thanthereactionis
non-spontaneous.
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Q3L (@
Hess law’s statement.
Q32 @
Heat of neutralisation of astrong acid and strong Q.12

baseisequal to —13.7kcal .

Q33

Heat of neutralisation will be maximum for strong
acid and a strong base is about —13.7 Kcal.

Q34 (@ Q.13
Effect of temperature in heat of reaction is given by
Kirchoff’sequation.

EXERCISE-I11 (JEE MAIN LEVEL)

QL
Boiling point, pH & density are intensive properties.
Entropy isan extensive property.

Qz
03 ) Q.14
PV =nRT [V in litre and T in
Kelvin]
PV =1x0.0821 x 373
PV =30litre
V =30 litre Q.15
W = — PAV
:—1(30—Vgas) [18 ml is negligible as
compared to 30 litre]
=-1x30=-230 litre atm.
Q.4 @ Q.16
W=-10°x2=-2x10°J
Q5 @
w=-nC,(T,-T,)
T,=150K
Q6 (O
q
CP= m
AT=0
Cp=c0 Q.17
Q7
Qs (M
Q9 @
Q10 (@
Q@ .18
i:%? +HA>CHO o

HCl islimiting reagent
AU=AH-AnRT

Thermodynamics

=—185+(1x8.314 x 1073 x 300)
=—-69.8kJ
For two moleof HCI =—69.8 x 2=-139.6 kJ

@

W =-100J,q=150J
wg=AE-W

.. 150 =AE—(-100)
=150-100

AE=50J

@

W =—PAV
=-15(1-0.5)
=-0.75am-litre=—0.75x 101 Joule
q=200J

 q=AE-W
200=AE—(-0.75x101)
AE=124.25 Joule

@

Vz Vz
U=0,W=—nRTIn Vl =PV, In 71 =-20In

2=-14lit-atm

@

AH; _ 6025
T 273

=22.1JK 1 mol?

@

AS =

Vs

AS =nRIn V1

system

=2xRxIn2
= 1152 JK

3.3x1000
AS S —

surrounding = 300 = -11JK

)
300x30
ASup=+ " mn

vep 300
AS,q=—30Jmol-K

=-30Jmol.K

@)

AH=-3600cd
AG=AH-TAS
AG=-600cal
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Q19 ()

AG°=—RTInk PREVIOUS YEAR'S

Q20 @
Q21 (2 MHTCET
Q22 (1) Q1 @
Q23 (2 Q2 (1
Q24 () Q3 ¥
Q25 () Q4 (2
Q5 @
EXERCISE-IV Q6
Q7
Q1  1900cd 08 @
AU=AU, +AU, 08 @
= nl Cvlm AT + n2 Cvlm AT QlO (1)
3 5R Q1 (2
:[3XERX100]+[2X7X100] Q12 (3
=450R+500R=950R=1900cal Q13 (9
Q2  AE=0.993kca, AH=1kcal Q.14 (3
W==Py (V,-V))=-1(15-12)=-03Lam=-7235 15 (3

cal
AU=q+w Q.16 (4
=1-0.007235=0.993kcal Q17 (9
q=AH=1ked Q.18 (2
Q3 200JK mole Q.19 (O

AH —-392-75-(-484

AS=— = ( ) =200 JK mole Q20 @
T 85 Q.21 (2
Q4 —88kJmol Q22 (1
7 Q23 (1
CHg+ 2 0,—>2C0,+3H,0 AH=-1560 024 @
.................. 1) Q25 (2
C+0, - CO, AH=-395 Q26 (49
................... © Q27 (2
1 Q.28 (1)
H, + E 0,—>H),0 Q.29 (3
Q.30 (1)
AH=-286 e ©) Q31
Target reaction 2C+3H,—>C,H, AH=? Q32 (3
AH can beobtained by (2) x 2+ (3) x 3—(1) Q33 @
AH =—-88kJmol~ Q34 (I
Q5(4) Q35 (@)
g.gg)) Q.36 (2
- 37 @
Q8(3) Q 8 (1)
Q.10(2 Q.39 (3
Q.40 (3
Q.41 (2
Q.42 (3

54 Mut Cer COMPENDIUM




Q.43

Thermodynamics

@

Q.44 (1) PREVIOUS YEAR’S
Q45 (3
Q.46 (Bonus) NEET/AIPMT
Q48 () Thereactionfor A;H°(XY)
Q.49 (1
Q50 (@ X045 V20— XY (@
Q51 (3 2 2
Q52 (4 , X
N, +3H,—2NH, Bond energies of X, Y, and XY are X, o X
A.H (NH,) = Bond energy of reactant - Bond energy of respectively.
product
:(%xBEofNENbond+§BEof H—Hbondj SAHE (T ) —X=-20
On solving, we get
—(3BEof N—H bond)
Q53 o 2L X oo
Standard enthal py of formation isthe changein enthapy 2 4
that accompanies the formation of one mole of a X =800kJ/ mole
compound fromitselementswith al substancesin their
standard standard standard states it isalso caled as Q.2 @
standard heat of formation’ A gas expands against a constant external pressureis
Q54 (O irreversible process.
S+0,->80,, AH,=-4.6KJ Thework doneinirreversible process=-P, AV
0.5 g of sulphur on burning produce 1 g of SO, =P (V,V)
. 32 g of suplphur on buring will product 64 g of SO, =-2(0.25-0.1)
. AH, = (-4.6KJ) x 64 =-2x0.15bar —L/L-bar
=—294.4kJImol % =-30%100J
Q5 @B =-30J
In the given reaction and work done by thegasis+30J
C,H,(9)+30,(g) > 2CO, (g9) +2H,0(1)
AH=-1410.0KJ Q3 @
Forideal gasAH = AU + RT(Ang) Entropy = measurement of disordernessif An <0 then
where, R=8.314 3 mol K AS<0
T=298K Q4 ®
An = number of gaseous products Q.5 @
— number of gaseous reactants Q.6 @
=2-4=-2 Q.7 @
- —1410=A U +[8.314 x 298(-2)] Q38 @
AU =-1405.045KJ InP-V graph areaunder the curve represent magnitude
=—1405.05KJ of work.
Now AH —AU =-1410- (-1405.05) =—4.95KJ Asitismaximumin graph-1
So correct answer is(1)
Q56 (2
Q57 (@ JEE MAIN
Q58 (@ Q.1 [300]
Q59 @3 AG®° =AH° TAS® =0at equilibrium
Q60 =—165x 10°—T x (-505) =0
= T=300K
=300
Qz
AHr = (AHC) reactant (AHC) product
=3[AH(CH,,9)] -[AH_(CH,0)]
=3 x (—1300) —(-3268)
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=-3900 + 3268 =—632 kJmole

Q3 (727)
CH,OH (Z)%‘O’O2 (g) — CO, (g) + 2H20(I)
Weknow, AH=AU+ AngRT

=-726+ (%]'jx8314x10"3 x 300

=—726-1247.1x10°®
=—726-1.2471

=727
So,x=727

Q4 (3
T=373K
Givenweight of water =36 gm

36
Molesof water = — =2 moles

18
Given—AvapH° =41.1kJmol
AU =AH —nRAT
=41.1-8.31x373 x 107
=38 kJmol*
Q5 @
Q6 (O
In case of freeexpansion, w =— (P, xA V)
P..=0 ~w=0
First law of thermodynamics; A|J=q=w
AU =0
q=—-w= 0
Amount of heat absorbed =0
Q.7 (5
51kJmol.
Pt(s) [H,(9)| H*(ag) [IAg* (aa|Ag(s)
Ep, =+05332V. Ag'+e — Ag
AG =-nFE,
=—1x96500 x 0.5332
=-51.453 kJmol.
=51kJmoal.
Q.8 (8630)

n=5T=300;V,=10L & V,=20L.

Q.10

Q.11

Q.12

\% 20
W= —nRTan—2 =-5x8.314 x 300 x 2.303 by (1—0] Q.13
1

=—-5x8.314 x 300 x2.303 x0.3010

=8630J
QY (1%
N,O moles= 22_1
44 20

AH =nC AT = 1/2x 100 (-40) =-200J
AH=q +w
w=-P_.DV
(167.75-217.1)
1000

wW=-1 x101.3J

w=+5]
AU=-200+5=~-195]

117)

Alq — For 17 g (1 mole NH,) enthalpy change for
vapourisation = 23.4 kJmol

Sofor85(g) (5moleNH,)

Valuewill be=23.4x5=117kJ

(600)

Mg(S)+30,(g) > MgO(9)

AH=AU + AngRT

1
—601.70x 10°= AU 3 x8.3x300

—601.70kJ=AU —1.245kJ
AU =-600.455kJ

)

)

Given

AH,,, (CH.0)=—1560kJ/ mole
AH,., (C.S)=-394kJ/ mole
AH_,, (H,0)=-286.0kJ/ mole

()CH,@+ 20,(0) - 200,@)+

3H20(¢) (¢),AH?, . =—1560kJ/mole

comb

(ii) C(9) + O,(@) — CO, (@), AHZ,, =394 kJ/male

comb

1
(i) H, (9) + Eoz(g) — H,0(g), AHZ, ., =—286kJ/
mole

2C(s) +3H,(g) — CH,(9) AHS,, = AH?(C,H,,0)

xn

AH{ = AH (reactant) — AHZ (Product)
= (-394) x 2+ (—286) x 3—(~1560)

=—788-858+ 1560
=-1646+ 1560
=-86.0kJ/ mal
(747)

20,(9)==30,(9)
t=0(mole) 1 0
teq(mol e 1-05
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(EJXO.S:OJSMOIe Q.19 [57]
(0=0.5) H,F,(9) — H,(9) + F,(9)
Total find moles=1.25, P__ =1lam AU =-59.6kJmol, An =2-1=1
Partial pressure =molefraction xtotal pressure T=27°C=300K
AH =AU + AngRT
(0.75 ¥ =-59.6+1x 8314 x 300 x 10~
Po, )’ | 125 j =-59.6+(8.314%0.3)
kp—( 2)2 oo 2 =-57.10kJmol
(Po3) ( j ~-57KJmol
1.25
We know — Q.20 [3]
AG=-RTInKp At constant volume — AU
fG;;?j’x?’?(z' g 2735 Heat capacity x change intemp.
—TAmo= Au(kIMol.) = No.of moles of gas
Q14 @ AT =2985-298=0.45K
Statevariable — Volume, Enthalpy, Internal Energy Heat capacity (C,) =2.5kJK
Path Variable — Heat AU=9KJ
2.5KJ/k x0.45k
Q15 [2 okJ= .
C =C +R No. of molesof gase
pm v,m
=C, =20.785-8314=12.471 k' ml* No. of molesof gas=0.125mol
AU=nC, AT Mass of gas =280x0.125=33gram
5000 25 Ans: 35
= NnN= = ~2
12.471x200 12.471 Q21 ()
AH=AU +PAV
Q.16 [104
C,H, +50,—>3CO, + 4H,0 Q22 (9
HNO, + NaOH — NaNO, + H,0
AH® = 3AH®, CO, +4AH% H,0—-AH,;C,H, 600ml 400ml
—2220 = 3(—393.5) + 4(~285.8) — x 02M 0.1M
mili molesof HNO, =600 x 0.2=120 mmol
_3222322 _11282(28_1143'2_ X mili molesof NaOH =400 x 0.1 =40 mmol
X=-2323.7+ HNO, + NaOH — NaNO, + H,0
=103.7 12048 3 2
=104kJ 00 20
5 After the reaction
Q.17 []. . f CH.COOH =573 3=2kK -» 40mmoles=40 x 10 molesarereacting
lonisation energy of CH, H=57.3-55.3=2kJ Enthalpy change for reaction
AH=40%x10°x57x10°J
Q18 [20] , 80
AT__ KkJ/ | C = Specific heat of water
AH=-xkJmole M = mass of solution
24 = density x volume
Cod —24gm= =1gn/ml x 1000 ml
=0.2mole =1000gm
AH for0.2mole g=mecAT - g=AH
=0.2x (—x) kJ 2280=1000% 4.2 x AT
—_02xk) AT =54.286 x 102k =54.286 x 10?°C ~ 54x 102°C
O, = CAT
0.2x=20x2=40kJ Q23 (@
1
40 = . _
X = 02" 200 Qg = —AH Cot > 0,(9) > CO,; AH=-100KJmole
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@

@

C(9)+0,(g) > CO,(9); AH=-100KImole

Massof carbon= (0.6x 10%) o = 200X 80 _ 40
assof carbon= (0. )100— 100 - gram
60% of carbon = 36060 = 216 gram
100
1

Cyt 50, CO(g); AH=-100KJmole
(2 oy 236

12 AH=-100x% 1 =—1800KJ
mole
CetO,— CO,(9); AH =—-400KJmole

%j _ 144 _

12 AH =-400 x E__4800KJ

Total heat released = 1800 + 4800 = 6600 KJ

58
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