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PHYSICAL CHEMISTRY

DPP No. # 1
1.* Molecular mass of P

4
 = 4  31 = 124 amu

 124 amu of P
4
 contains 1 molecule of P

4

1 molecule of P
4
 contains 4 atoms of P.

2.* (A) No. of molecules (N2O) = AN
44

1
 ; No. of molecules (CO) = AN

28

1


(B) No. of molecules (N2) = AN
28

1
 ; No. of molecules (C3O2) = AN

68

1


(C) No. of molecules (N2) = AN
28

1
 ; No. of molecules (CO) = AN

28

1


(D) No. of molecules (N2O) = AN
44

1
 ; No. of molecules (CO2) = AN

44

1


4.

    

S .N o . S a m p le
R e la t iv e  A t o m ic  

M a s s  fo r  th e  
e le m e n t

G r a m  
A to m ic  

m a s s  o f 
s a m p le

M o le s  o f 
s a m p le

N o .  o f a to m s  
o f s a m p le

M a s s  r e m o v e d  
fr o m  t h e  s a m p le

M o le  
r e m o v e d

1 . 8  g  O  1 6 _  _  _ _  _  _ _  _  _ _  _  _ _  _  _

F o r  E x a m p le 1 6 1 6  g ½  M o le 2  g       M o le

2 . 2 3 0  g  N a 2 3 2 3 g 1 0  M o le 1 0  N A 4 6  g 2  M o le

3 . 6 0  g  C a 4 0 4 0  g 3 /2  M o le 3 /2  N A 4 0  g 1  M o le

4 . 2 0  g  H e 4 4  g 5  M o le 5  N A 1 2  g 3  M o le

5 . 5 6  g  N 1 4 1 4  g 4  M o le 4  N A 7  g ½  M o le

6 . 1 2  g  M g  2 4 2 4  g ½  M o le 6  g ¼  M o le

7 . 1 2 8  g  S  3 2 3 2  g 4  M o le 4  N A 3 2  g 1  M o le

8 . 9 3  g  P 3 1 3 1  g 3  M o le 3  N A 4 6 .5  g 3 /2  M o le

2

N A
8

1

2

N A

5. Mass of 0.25 NA atoms of X is 2.25 gram

so, mass of 1 atom is = 
AN25.0

25.2
 gram  = 1.5  10–23 gram

6. 42SOHw  = 392 mg = 392 × 10–3 g

42SOHM  = 98

Left moles = Total moles – removed moles = 
98

10392 3–
 – 23

21

10022.6

10204.1





Left moles = 4 × 10–3 – 2 × 10–3 = 2 × 10–3 moles.

7. (A - p, s, r),  (B - p, q, r), (C - p, q, r), (d - r).

8. Total number of moles of O-atoms = 2 × 2COn  + 5 × 52ONn  + 1 × n
CO

 + 2 × 2SOn

= 2 × 







44

4.4
 + 5 × 












 

A

22

N

10022.6
 + 1 × 0.2 + 2 × 

4.22

12.1
= 1

 Moles of O
2
 gas = 

2

1

 Vol. of O
2
 gas at NTP = 

2

1
 × 22.4 = 11.2 L
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DPP No. # 2
2. No. of atoms of gold recovered = Moles of gold  N

A

 = 











 
197

104.39 3

 N
A

 = 1.2044  1026

5. Mole of element  At. Mass of element = Mass of element













 

A

22

N

105.1
  At. Mass of element = 0.9

  At. Mass of element = 36 u.

8. 6 × 1023 molecules has mass = 18gm

1 molecules has mass = 23106

18


 = 3 × 10–23 gm

= 3 × 10–26 kg.

10. (A) No. of molecules = 
28

28
  N

A
 = N

A
(B) No. of molecules = 

46

46
  N

A
 = N

A

(C) No. of molecules = 
18

36
  N

A
 = 2N

A 
(max) (D) No. of molecules = 

108

54
  N

A
 = 0.5N

A

11. Molecular mass of P
4
 = 4  31 = 124 amu

 124 g of P
4
 contains 1 mole of P

4
 = N

A
 molecules of Phosphorus.

1 mole of P
4
 contains 4N

A
 atoms of P.

DPP No. # 3

1. For 24 carat, no of gold atoms = A

3
N

197

10300


 

For 20 carat, no of gold atoms = 
24

N20

197

10300 A
3 


 

= 7.64 × 1020 ijek.kq

2. Removed mass = 
4.22

2.11
 × 32 + 16

1002.6

1002.6
23

23





 = 32 g

mass left = 64 – 32 = 32 g.

3. (A) 32 g each of O2 and S = 
32

32
 = 1 mole

(B) 2 gram-molecule of K3 [Fe(CN)6]   has 2 moles of Fe  and 12 moles of C-atom

(C) 144 g of oxygen atom = 
16

144
 = 9 mole of ‘O’ atom ;  Moles of O3 = 

3

9
=  3

7 (D) from 168 g  i.e. 3 moles Fe 1 mole Fe is removed i.e.  2 moles of Fe is left.

4. In Fe
2
(SO

4
)

3 
:

Moles of O– atoms : Moles of S– atoms = 12 : 3

Moles of S– atoms = 
12

3
  7.2 = 1.8

No. of S– atoms = 1.8 N
A

5. Mass of C = Moles of C At. mass of C
    = Moles of CO

2 
 At. mass of C

   = 10  12 = 120 g
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Moles of O– atoms  = 2  2COn

     = 2  10
    = 20 = g – atoms of O.

No. of O– atoms  = 20  N
A
  = 1.2044  1025

No. of molecules of CO
2
  = Moles of CO

2
  N

A
 = 10  N

A

6. Let atomic mass of X is 'a' amu
(4a + 96) g X4O6 ––––––––––––––– 4a g  X

 10 g X4O6 has ––––––––––––––––– 










96a4

10a4
g  X

96a4

10a4




= 5.72  a = 32.

7. Mass of Ca = 5 × 
100

40
 = 2g.

8. N  1g 2g 3g
O  0.57g 2.24g 5.11g

O 
1

57.0

2

24.2
g

3

11.5
g

O 
1

57.0

1

257.0 
 

1

357.0 

So, the mass ratio of oxygen combined with 1 g of nitrogen is simple ratio 1,2,3.

9. Ratio of weight of oxygen in samples = Ratio of valency of Cu in two compounds
      = 2 : 1

10. R.D. = 
4

3

CH

SO

M

M
 = 

16

80
 = 5.

11. Molar mass of air at STP = 0.001293 g mL–1 × 22400 mL = 28.7 g

so V.D. = 
2

7.28
  14.3

12. Element must be Al

Hence, volatile chloride will be AlCl
3
 so V.D. = 

2

M
3AlCl

 = 
2

5.133
 = 66.75

DPP No. # 4
1.* Weigh of 11.2 L gas at S.T.P. —————— 14 g

Weigh of 22.4 L gas at S.T.P. —————— 
2.11

14
 × 22.4 = 28 g

2NM  = MCO = 28

The gas could be N2 or CO.

2. Let the molar mass of compound be 'M'

Hence 
100

6M
= 24

M = 400 g /mole
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3. Mole of Zn  = 
65

81.9
Mole of Cr  = 23

23

10023.6

108.1





       = 0.15     = 0.3
Mole of O = 0.6

 simple ratio Zn = 
15.0

15.0
Cr = 

15.0

3.0
O = 

15.0

6.0

     = 1     = 2     = 4
So ZnCr

2
O

4
.

4. compoundofmass.Mol

sulphurofMass
 × 100 = % of sulphur

 






 
M

322
 × 100 = 0.032

 M = 2,00,000

5. For S and O,

S  
32

5
O  

16

5

Simple ratio  S  

32
5

32
5

  1 O  

32
5

16
5

  2

i.e. SO
2

For CH
2
,

% C = 
14

12
×100 = 

7

600
 H % = 

14

2
× 100 = 

7

100

For C
2
H

4
,

% of C = 
28

24
× 100 = 

7

600
 % of H = 

28

4
× 100 = 

7

100

For CO
2
,

% of C = 
44

12
× 100 = 

11

300
 % of O = 

44

32
× 100 = 

11

800

6. 0.1 mole of carbohydrate with E.F. CH2O contains 1 g of hydrogen.
  1 mole of carbohydrate will contain hydrogen

= 10 g = 10 g atoms
In CH2O, g atomic ratio of C : H : O = 1 : 2 : 1.
 With 10 g atoms of H, g atoms of C combined = 5 and g atoms of O combined = 5. Hence, actual formula
(molecular formula) will be C5H10O5.

7. Water is electrolysed as follows

2H
2
O     .elec

   2H
2
   +   O

2

36 g 1 mol
36 g H

2
O yield = 1 mol of oxygen

1 g of H
2
O will yield = 

36

1
 mol of O

2

 90 g of water will yield = 
36

1
 × 90 mol of O

2

8.* According to stoichiometry of reaction option A, B and D are correct.

DPP No. # 5

1. For Ist reaction 
1

SofMole 8  = 
8

SOofMole 2

Mole of SO
2
 = 

1

81
 = 8
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For IInd reaction  
2

SOofMole 2  = 
2

SOofMole 3 = 8

wt of SO
3
 = 8 × 80 = 640 g.

2. N
2
 (g) + 3H

2
 (g)   2NH

3
 (g)

Vol.   3    6 ( V  n)

  L.R.           
3

26
= 4 L.

3. LR  HCl, so Mole of H
2
 = 

2

HClofMole
 = 

2

52.0
= 0.26

4.* Moles of C
2
H

6
 = 3

moles of C
2
H

6
 mixed = 

30

60
 = 2

total mole of C
2
H

6
 = 5

moles removed = 23

24

106

104.2




 = 4

 moles of C
2 
H

6
 left = 1

Now, C
2 
H

6
  + 7/2 O

2
   2CO

2
 + 3H

2
O

clearly 3 moles of H
2
O or 54 gm H

2
O will be formed

volume of H
2
O = 54 ml Ans. 54

5. Let the mass of CaCO
3
 = x g

then ,mass of MgCO
3
 = (3.68 – x) g

moles of CaCO
3
 = 

100

x

moles of MgCO
3
 = 

84

x68.3 

Applying POAC for C-atoms

100

x
 + 

84

x68.3 
 = 0.04

x = 2 g

 n
CaCO3

 = 
100

2
 = 0.02 and n

MgCO3
 = 

84

68.1
 = 0.02

 mole % of CaCO
3
 = 

04.0

02.0
 × 100 = 50%

 mole % of MgCO
3
 = 

04.0

02.0
 × 100 = 50%

6.* (A) Limiting reagent may neither have the least mass nor the least moles among all the reactants available in a
chemical reaction.

(B) : 4Al + 3O
2

 2Al
2
O

3

Mass m m

Mole  
27
m  

32
m

.coeff.st
mole

427
m
 332

m


 
108
m  

96
m

(LR)

(C) Na
2
CO

3
 

 Does not decomposes upon heating.

MgCO
3
 

 MgO + CO
2

5
3

×1 mole          5
3

×1 mole

So, moles of CO
2
 produced = 

5

3
 × 1 = 0.6 mole.



GGSRDN : Website :  www.ggsrdn.com, Email ID : ggsrdn1@gmail.com
Help No. Whatsapp No. : 7082796313, 9466076100

7

N EET, JE E(M ain /A dvan ced )
Educational Services Private Limited 

7. Mg + 
2

1
O

2
    MgO , 3Mg + N

2
   Mg

3 
N

2

a      a (5 – a)  
3

)a5( 

MgO + 2HCl   MgCl
2
 + H

2
O Mg

3 
N

2
 + 8HCl   2NH

4
Cl + 3MgCl

2

a        a
3

a5 
        

3

)a5(2 
  (5 – a)

 Total moles of MgCl
2
 = a + (5 – a) = 5 moles

Alternatively :
Apply POAC on Mg

Mg          MgCl
2

5 moles  x moles

1 × 5 = x × 1     x = 5 moles

DPP No. # 6
1. ON of S in S

8
 = 0; ON of  S in S

2
F

2
 = + 1; ON of S in H

2
S = – 2.

2. In all these three compounds
H

2
SO

4
, H

2
SO

5
, H

2
S

2
O

8
, ‘S’ is in +6 state which is it’s maximum oxidation state.

6.*

Oxidation number of both element Cr & O does not change.

7. Those reaction in which oxidation number of any element do not change not a redox reaction.
AgCl + NH

3
    [Ag(NH

3
)

2
]Cl.

8. 






4

3

3

5
HNON

8e– + 10H+ + NO3
–   NH4

+ + 3H2O.

9. 12e– + As4O6 + 12H+  As4 + 6H2O
 Sn2+   Sn4+ + 2e–

–––––––––––––––––––––––––––––––––––––––––
12H+ + As4O6 + 6Sn2+   6Sn4+ + As4 + 6H2O

DPP No. # 7

1.
)0(

4P  + 6NaOH   
)3–(

3PH  + 2

)1(

2HPONa3


.

Disproportionation reaction. In this reaction, P element present in intermediate oxidation state and P udergoes

both oxidation and reduction.

2.

Oxidation number of both element Cr & O does not change.

3. Those reaction in which oxidation number of any element do not change not a redox reaction.
AgCl + NH

3
    [Ag(NH

3
)

2
]Cl.

4. (a) 4

)7(

OMnK


 + 
)1(–

ClK  + H
2
SO

4
   4

)2(

SOMn


 + K
2
SO

4
 + H

2
O + 

)0(

2Cl .

4

)7(

OMnK


 (oxidant )    4

)2(

SOMn


 (reduction half).

)1(–

ClK  (reductant) 
)0(

2Cl  (oxidant half).

(b) 2

)2(

ClFe


 + 
)1(–

22OH  + HCl  3

)3(

ClFe


 + 
)2(–

2 OH (oxidation half)

2

)2(

ClFe


(reductant)  3

)3(

ClFe


(oxidation half).
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)1(–

22OH  (oxidant)   H
2
O2– (reduction half).

(c)
)0(

Cu  + 
)5(

3NOH


 (dil)   
2

Cu (NO
3
)

2
 + H

2
O + 

2
NO .

)0(
Cu   (reductant) 

2
Cu (NO

3
)

2
 (oxidation half).

3

5
NOH


 (oxidant) 
2

NO


 (reduction half).

(d) Na
2 3

3
OAsH


 +  3

5
OBrK


 + HCl   NaCl + 

1–
BrK  + 4

5

3 OAsH


Na
2 3

3
OAsH


 (reductant)   4

5

3 OAsH


  (oxidation half).

3

5
OBrK


 (oxidant)   

1–
BrK  .

(e)
0

2I  + Na
2 3

2

2OS


   Na
2 6

5.2

4OS


 + 
1–

NaI .

0

2I  (oxidant) 
1–

NaI  (reductant half).

Na
2 3

2

2OS


 (reductant)   Na
2 6

5.2

4OS


 
(oxidant half).

5.
(i) K

2
Cr

2
O

7
 + H

2
O

2
 + H

2
SO

4
   K

2
SO

4
 + Cr

2
(SO

4
)

3
 + H

2
O + O

2

Mass Balance and Charge Balance :
Remove the spectator ion — 2K+ , SO

4
2–.

Cr
2
O

7
2– + H

2
O

2
 + 2H+  2Cr3+ + H

2
O + O

2
 .

Oxidation Half :
H

2
O

2
   O

2
+ 2H+ + 2e– .

Reduction Half :
Cr

2
O

7
2– + 14H+ + 6e–  2Cr3+  + 7H

2
O.

Total loss electrons = total gain electrons.
3H

2
O

2
 + Cr

2
O

7
2– + 8H+   2Cr3+  + 7H

2
O + 3O

2
 .

Add the spectator ion —  2K+ , SO
4

2–.
3H

2
O

2
 + K

2
Cr

2
O

7
 + 4H

2
SO

4
   Cr

2
(SO

4
)

3
  + K

2
SO

4
 + 7H

2
O + 3O

2
.

(ii) Zn + NaNO
3
 + NaOH   Na

2
ZnO

2
 + H

2
O + NH

3

 4Zn  +  NaNO
3
 + 7NaOH = 4Na

2
ZnO

2
 + 2H

2
O + NH

3
 .

Mass Balance and Charge Balance :
Remove the spectator ion — Na+

Zn + NO
3

– + OH–  ZnO
2

2– + H
2
O + NH

3
 .

Oxidation Half :
Zn + 4OH–   ZnO

2
2– + 2H

2
O + 2e– .

Reduction Half :
NO

3
– + 6H

2
O + 8e–  NH

3
  + 9OH–.

Total loss electrons = total gain electrons.
4Zn + 7OH– + NO

3
–   4ZnO

2
2– + 2H

2
O + NH

3
 .

Add the spectator ion —  Na+ .
4Zn + 7NaOH + NaNO

3
   4Na

2
ZnO

2
  + 2H

2
O + NH

3
 .

(iii) Al   [Al(OH)
4
]– + H

2
(basic)

2OH– + 6H
2
O + 2Al  3H

2
 + 2(Al(OH)

4
]–  .

Mass Balance and Charge Balance :
Oxidation Half :
Al + 4OH–   [Al(OH)

4
]– + 3e– .

Reduction Half :
2H

2
O + 2e–  H

2
 + 2OH–.

Total loss electrons = total gain electrons.
2Al + 2OH– + 6H

2
O   2[Al(OH)

4
]– + 3H

2
.

Note : If H
2 
or O

2
 formed in reaction. It is means H

2
 or O

2
 produced from H

2
O molecule.



GGSRDN : Website :  www.ggsrdn.com, Email ID : ggsrdn1@gmail.com
Help No. Whatsapp No. : 7082796313, 9466076100

9

N EET, JE E(M ain /A dvan ced )
Educational Services Private Limited 

(iv) Cu
3
P + Cr

2
O

7
2–   Cu2+ + H

3
PO

4
 + Cr3+ + H

2
O

Cu
3
P + Cr

2
O

7
2–   Cu2+ + H

3
PO

4
 + Cr3+ + H

2
O

6Cu
3
P + 11Cr

2
O

7
–2 + 124H+   18Cu+2 + 6H

3
PO

4
 + 22Cr+3 + 53H

2
O.

Mass Balance and Charge Balance :
Oxidation Half :
Cu

3
P + 4H

2
O   3Cu2+ + H

3
PO

4
 + 5H+ + 11e–.

Reduction Half :
Cr

2
O

7
2– + 14H+  + 6e–  2Cr3+ + 7H

2
O.

Total loss electrons = total gain electrons.
6Cu

3
P + 11Cr

2
O

7
2– + 124H+   18Cu2+ + 6H

3
PO

4
 + 22Cr3+ + 53H

2
O.

(v) ClO3
– + Fe2+ + H+   Cl– + Fe3+ + H2O

6H+  + ClO3
– + 6Fe2+   Cl– + 6Fe3+ + 3H2O.

Mass Balance and Charge Balance :
Oxidation Half :
Fe2+   Fe3+ + 1e–.
Reduction Half :
ClO

3
– + 6H+ + 6e–  Cl– + 3H

2
O.

Total loss electrons = total gain electrons.
6Fe2+ + 6H+   6Fe3+ + Cl–+ 3H

2
O.

(vi) N2O4 + BrO3
–   NO3

– + Br– (in acidic medium)

N2O4 + BrO3
–   NO3

– + Br– (vEyh; ek/;e esa)
3N2O4 + BrO3

– + 3H2O   6NO3
– + Br– + 6H+.

Mass Balance and Charge Balance :
Oxidation Half :
N

2
O

4
 + 2H

2
O   2NO

3
– + 4H+ + 2e–.

Reduction Half :
BrO

3
– + 6H+ + 6e–  Br– + 3H

2
O.

Total loss electrons = total gain electrons.
3N

2
O

4
 + 3H

2
O + BrO

3
–   6NO

3
– + 6H+ + Br–.

(vii) S
2
O

3
2– + Sb2O5   SbO + H2SO3

3S2O3
2– + 2Sb2O5 + 6H+ + 3H2O   4SbO + 6H2SO3

Mass Balance and Charge Balance :
Oxidation Half :
S

2
O

3
2– + 3H

2
O   2H

2
SO

3
 + 2H+ + 4e–.

Reduction Half :
Sb

2
O

5
 + 6H+ + 6e–  2SbO + 3H

2
O.

Total loss electrons = total gain electrons.
6S

2
O

3
2– + 4Sb

2
O

5
 + 6H

2
O + 12H+   8SbO + 12H

2
S

2
O

3
.

(viii) Cr2O7
2– + I– +H+   Cr3+ + I2 + H2O

Cr2O7
2– +  6I– + 14H+   2Cr3+ + 3I2 + 7H2O.

Mass Balance and Charge Balance :
Oxidation Half :
2I–   I

2
 + 2e–.

Reduction Half :
Cr

2
O

7
2– + 14H+ + 6e–  2Cr3+ + 7H

2
O.

Total loss electrons = total gain electrons.
6I– + Cr

2
O

7
2– + 14H+   3I

2
 + 2Cr3+ + 7H

2
O.

(ix) IO4
– + I– + H+   I2 + H2O

IO4
–   +     7I–  + 8H+   4I2 + 4H2O.

Mass Balance and Charge Balance :
Oxidation Half :
2I–   I

2
 + 2e–.

Reduction Half :
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2IO
4

– + 16H+ + 14e–  I
2
 + 8H

2
O.

Total loss electrons = total gain electrons.

14I– + 2IO
4

– + 16H+   8I
2
 + 8H

2
O.

DPP No. # 8

1. M = 
solution

solute
V

n

1000

8.0
 = 

solutionof.vol

10100 3

vol. of solution = 125 ml
(Here n

solute
 =  mole of solute, V

solution
 = vol. of solution).

2. Volume = Molarity

molesof.No
 = 

1

5.36/5.36
= 1

3. M = 
100

56
8.2

× 1000    = 
2

1
 M

4. M1V1 = M2V2

98

49
  1.18  10  75  =  M2 × 590

5*. (A) Molarity of second solution is = 
M

xd10 
 = 1 M

(B) Volume = 100 + 100 = 200 ml

(D) Mass of H
2
SO

4
 = 

1000

1200 
 × 98 = 19.6 gm.

6*. Molarity of cation = 
21

2211

VV

VMVM




 = 
500

4001.01002.0 
 = 

5

6.0
 = 0.12 M

Molarity of Cl— = 
500

4001.0100)2.0(3 
 = 

5

4.06.0 
 = 0.2 M

7. mass of NaCl in st solution = 120 × 0.4 = 48 g
mass of NaCl in nd solution = 200 × 0.15 = 30 g
Total mass of NaCl = 30 + 48 = 78 g
Total mass of solution = 120 + 200 = 320 g

mass % of NaCl = 100
320

78
  = 24.375 %

8. mass of solvent = 320 – 78 = 242 g.

molality = 
242

5.58
78

 × 1000 = 5.5 m

9. Mole fraction of solute = 

18
242

5.58
78

5.58

78


 = 0.09

10. Molarity = 

6.1
320

5.58
78

 × 1000 = 6.66 M

DPP No. # 9
1. 1.66 × 10–24 g  1 amu
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 6 × 10–23 g   24–

23–

1066.1

1106




 = 36 amu

 Atomic mass of X = 36 amu

 Moles of X = 
36

144
 = 4

2. Molecular wt. of gas = 3a

no. of moles of gas = 
a3

w
.

3. Total number of protons = 
4.22

2.11
×18 × N

A  
= 9N

A
.

4. 1 × 103 kg/m3 = 1 g/mL. [Since, 1m3 = 106 cm3 = 106 mL].
= 1 gm/cc
6.022 × 1023 H2O molecule weigh —————18 g

1 H2O molecule weigh ————— 2310022.6

18


g = 3 × 10–23 g

d = 
volume

mass
, So,  volume = 

)mL/g(1

g103 23–
= 3 × 10–23 mL.

5. molecular weight of air at STP  = 0.001293 g mL–1 × 22400 mL = 28.7 g

so V.D. = 
2

7.28
  14.3

6.
(i) False

According to law of definite proportions, two elements always combine in the same ratio by mass, only if they form
the same compound.

(ii) True Refer notes.

(iii) True

4.22

8.2
 × M

(g)
 = 5.5 g.

So, M
(g)

 = 44. (CO
2
 or N

2
O).

(iv) True

Total number of atoms = 
60

5
 × N

A
 × 8 = 

3

N2 A  (in both cases).

7. wt. of compound = 2.89 g
wt. of osmium = 2.16 g
wt. of oxygen = 2.89 – 2.16 = 0.73 g

Mole of osmium = 
190

16.2
 = 0.01136 and mole of oxygen = 

16

73.0
= 0.04562

so relative mole of osmium = 
01136.0

01136.0
= 1

relative mole of oxygen = 
01136.0

045625.0
= 4

so, empirical formula = OsO
4
 .

8. N
2
O

5
(s)    2NO

2
(s) + 

2

1
O

2
  (Balanced reaction)

2/1

OofMole 2 = 
2

NOofMole 2

32

6.1
× 2 × 2 = Mole of NO

2
 = 0.2
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wt of NO
2
 = 0.2 × 46 = 9.2 g.

9. (A) PCl
5
 (g)   PCl

3
 (g) + Cl

2
(g)

     1 mole      1 mole    1 mole
     2 mole molecule  2N

A
 molecule

 22.4 × 2 = 44.8 L at STP

(B) CaCO
3
 (s)   CaO(s) + CO

2
 (g)

1 mole      0        0
0      1        1

     2 mole molecule  2N
A
 molecule

1 mole gas of CO
2
  22.4 L at STP

(C) 2HCl (g)   H
2
 (g) + Cl

2
 (g)

1 mole 0 0

2

1
mole

2

1
mole

1 mole  22.4L at STP

(D) NH
4
COONH

2 
(s)   2NH

3
(g) + CO

2
(g)

1 mole 0  0
0 2 1
Total mole = 3
volume = 3 × 22.4 L = 67.2 L at STP

10. 2Fe(s) + 3H
2
SO

4
(aq)    Fe

2 
(SO

4
)

3
(aq) + 3H

2
(g)

Moles of H
2
 = 

2

6
 = 3 mole

Moles of Fe  = 
3

3
× 2 = 2

mass of Fe  = 2 × 56 = 112 g.

feJ /kkrq esa Fe dk izfr'kr = 
140

112
× 100 = 80%.

11. Moles of 2 produced = 
254

10381 3
 = 

2

103 3

for this much moles of 2 , moles of AgNO3 required = 
2

3
 × 2 × 103

 mass of AgNO3 required = 3 × 170 × 103 = 510 kg

12. moles of Na = 
150

150
 × 103  = 103

moles of AgNO3 = 
170

85
 × 103  = 5 × 102

clearly AgNO3  is limiting reagent

 moles of 2 formed = 
2

AgNOofmoles 3  = 
2

105 2
= 250

13. Moles of Ag recovered = 
108

324
 = 3

Hence moles of Na required to produce this Ag = 3
 mass of Na  = 3 × 150 = 450 g

DPP No. # 10
1. Volume of cyllnder = r2h
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    = 
7

22
 × (2.1)2 × 10

    = 138.6 cm3

Mass of cylinder = V × d = 138.6 × 
21

100
 = 660 g

Mass of cobalt = 
100

5.29
 × 600 = 194.7 g.

Moles of cobalt = 
59

7.194
 = 3.3

 Number of atoms of cobalt = 3.3 N
A

2. Balance equation is  Re
2 
O

7
 + 17CO   Re

2 
(CO)

10
 + 7CO

2

3. 100 g haemoglobin has  = 0.25 g Fe

89600 g  --------- ‘’ -------- ‘’ -------- = 
100

8960025.0 
 = 224 g Fe

 1 mol of Haemoglobin has = 
56

224
 mol Fe atoms = 4 mol Fe.

Now mole of haemoglobin given = mol/g89600

g4480
 = 0.05 mol

mol. wt of K
4
[Fe(CN)

6
] = 368 g/mol

Applying  POAC for Fe atoms – mole of Haemoglobin × 4 = mole of K
4
[Fe(CN)

6
] × 1

0.05 × 4 = 1
mol/g368

])CN(Fe[Kofweight 64 

weight of K
4
[Fe(CN)

6
] = 0.05 × 4 × 368 g = 73.6 g

4.  4NH3 (g) + 5O2 (g)   4 NO + 6 H2O

mole ¼eksy½ 5 × 103       104 mole ¼eksy½      5 × 103

2NO(g) + O2 (g)   2NO2 (g)

5 × 103 5 × 103

3NO2  + H2O ()   2HNO3 (g) + NO(g)

5 × 103
3

2
 × 5 × 103

molarity ¼eksyjrk½ = 
3

2
 × 

500

105 3
  = 6.66 M.

5. Moles of water reacted = 
18

10180 3
 = 104

 moles of NO2 required  = 30 × 103  = mole of NH3 required

 volume of air at STP = 2.0

4.221030 3 
 = 3.36 × 106 L.

6. Moles of NH3  = 
17

170
 = 10 × 103

 moles of H2O  formed = 
4

6
 × 10 × 103

 mass of H2O formed = 
4

6
 × 10 × 103 × 18

 volume of H2O formed = 15 × 18 L = 270 L.
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7. Molarity¼eksyjrk½= 0.025 = 
50

Mole
× 1000

Mole¼eksy½ = 
1000

025.050 

wt. of Na
2
Cr

2
O

7
¼dk Hkkj½ = 

1000

025.050 
× 270 = 0.3375 gm.

8. 2HNO
3
(aq) + Na

2
CO

3
(aq)    2NaNO

3
(aq) + H

2
O() + CO

2
(g)

2

HNOofmoleMill 3  = 
1

CONaofmoleMill 32

0.25 × V
ml

 = 2 × 50 × 0.15

V
ml

 = 
25.0

15.0502 
= 60 mL.

9. N
1
V

1
 + N

2
V

2
 = N

T
V

T

2.5 V
1
 + 0.4 V

2
 = 3 × 1

2.5 V
1
 + 0.4 (3 – V

1
) = 3

2.5 V
1
 + 1.2 – 0.4 V

1
 = 3

2.1 V
1
 = 1.8

V
1
 = 

1.2

8.1
 = 

7

6

V
2
 = 3 – 

7

6
 = 

7

15

2

1
V

V
 = 

7

6
 × 

15

7
 = 2 : 5

10. M = 
98

787.186
 × 10 = 15.68 M

M1V1 = M2V2

15.68 × V1 = 0.2 × 1000
V1 = 12.75 ml.

11. For neutralisation
m moles of H

2
SO

4
= 2 × m moles of NaOH

98

98
 × 1.84 × 10 × 10 = 2 × 2.5 × V

V = 147.2 ml

12. (i) % (w/w) = 
1090

10


× 100 = 10%

(ii) % (w/v) = 

2.1
)1090(

10
 × 100 = 12%

(iii) Mole fraction of NaOH = 

18
90

40
10

40
10



= 
21

1

(iv) Molarity = 

2.1
)1090(

40
10



× 1000 = 3 M

(v) Molality  = 
90
40
10

× 1000 = 2.78 M.

13. 5.85% (w/v)  5.85 g NaCl / 100 ml
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NaCl

So, Mole/ ml  = 
5.58

85.5
= 0.1/100 ml

Cl– / ml = 
100

11.0 

5.55 % (w/v)   5.55 g CaCl
2
 / 100 ml

CaCl
2

So, Mole/ ml  = 
111

55.5
= 0.05 ml

Cl– / ml = 
100

205.0 
= 

100

1.0

14. (A) 1 M glucose  solution 1mole of solute/L

 180 g solute/L

 (180 g/1000)× 100 = 18% (w/v)

(B) 3 M urea  solution (NH2CoNH2)  3 mole of solute/L

 (60 × 3)g of solute/L

 (180 g/1000)× 100 = 18% (w/v)

(C) 3 M CH3COOH solution  3 mole of solute/L

 (3 × 60)g of solute/L

 (180 g/1000)× 100 = 18% (w/v)

(D) 1 M H2SO4 solution  1 mole of solute/L

 98g of solute/L

 100
1000

98
  = 9.8 % (w/v)

DPP No. # 11
1. Mass of a neutron = 1.675 × 10–24 g  mass of a proton =1.672 × 10–24

2. Carbon is 
6
C12 and silicon is 

14
Si28.

3. No change by doubling mass of electrons, however by reducing mass of neutron to half total atomic mass
becomes 6 + 3 instead of 6 + 6. Thus reduced by 25%.

4. A
Z X , A = N + P

6. NO
3

–  = 7 + 8 × 3 + 1 = 32

7. fraction = atomof.vol

nucleusof.vol
 = 38

313

)10(
3
4

)10(
3
4









 = 10–15.

8._ 2 (p + n) + 3p = 140  7x = 140  x = 20
 p = e = n = 20    Total number of nucleons  = n + p = 40
 Element  = Calcium
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DPP No. # 12

1. PE = – 
r

KZe2
.

2.* Isotopes have same atomic number but different mass number.

3. Isobars have same mass number.

4.* Isotones have same number of neutrons.

5. Each has 10 electrons.

In C 
3H  = 6 + 3 – 1 =  8 e

In H
3
O+ = 3 + 8 – 1 =  10 e

6.* Isoelectronic specis have same number of electrons.

7.
2

1

R

R
 = 

3/1

2

1

A

A










2

1
 = 

3/1

2

1

A

A










2

1

A

A
 = 

8

1

ratio of atomic mass number.

8. r0 = 2
00

2

vM

ZeK4

 2r0  = 2
0

2

vM

ZeK4


 r0 v0

2 = 2 r0 v2

 v = 
2

v0

9. Given R = 2
00

2

vM

eZK4

 R = 2
0

0

2

2

v
M

eZK4









 = 4R

 % error = 
R

RR4 
× 100 = 300 %.

10. Use R = 2

2

vm

Kze4


.

11. Definition 
12. In one second, wave can travel distance =  ×  = 10 × 2.5 m = 25 m

In 40 seconds, it will travel = 25 × 40 m = 1000 m.

DPP No. # 13

1. Maximum wave length will correspond to minimum frequency as   

1

, and that is given for red light in the

spectrum.


max.

 = 
.min

C

  = 
m104

s/m103
14

8




 = 750 × 10–9 m.
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 7500 Å.

2.  = 

C

 = 13

8

s101200

s/m103



 = 250 m = 0.25 km.

  = Wave no. = 

1

 = km25.0

km1
 = 4 wave per km.

3. (a) R = R
0
A1/3  3R

3

4
   = AR

3

4 3
0

 V  A  n =1

(b)    =
c


 = 8

14

103

105.7




 = 2.5 × 106 m–1

4.
1

2

2

1

E

E




 = 
3000

6000
= 2.

5. Use E = 
nhc

, Here n is number of protons.

6. Photon absorb = 910300

hc


 = 9

834

10300

103106.6







= 6.6 × 10–19 Joule

One re-emitted photon energy = 910500

hc


= 3.96 × 10–19 Joule

other photon have energy = 6.6 × 10–19 – 3.93 × 10–19 = 2.65 × 10–19 Joule.

7. Use E = 


nhc

60 × 60 = 9

834

10620

1031064.6n








n = 1.125 × 1022

8. Energy of one photon = 
6200

12400
 = 2 eV  = 2 × 96 = 192 KJ mol–1

   % of energy of photon converted to K.E. of A atoms  =  
192

144192 
 × 100 = 

192

48
 × 100  = 25%

9. E
emitted

 = 
100

50
 × E

absorbed

No. of emitted photons × Energy of emitted photon = 
100

50
 × No. of absorbed photon × Energy of absorbed photon.

 5x  × 
5000

12400
= 

100

50
 ×  8x  × )Å(

12400

 .

Å) = 4000 Å

DPP No. # 14
1. For I experiment, h

1
 = W + KE 

max1
.... (1)

For II experiment, h
2
 = W + KE

max2
.... (2)

here, 
2
 = 2

1
 and KE

max2
 = 3 KE

max1

 2h
1
 = W + 3 KE

max1
.... (3)
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From (1) and (3) : h
1
 = 2KE

max1
or h 







 
2
2

 = 2 







3

KE 2max

 % of incident energy converted into max KE in II experiment

= 
2

2max

h

KE

   100 = 
4

3
 100  = 75%.

2. The maximum KE of potoelectron is corresponding to maximum stopping = 18.6 eV
 E

incident 
= W + KE

max

400

12400
eV = W + 18.6 eV

W = 12.4 eV

 
0
 = 

4.12

12400
Å = 1000 Å

3. Only for Single electron species.

4. 









 AC

2

1 n

1

n

1
RZ

1
....... (1)











 BC

2

1 n

1

n

1
RZ

1
....... (ii)











 AB

2

3 n

1

n

1
RZ

1

3000

1111

21

12

213















3
 = 3000 Å.

5. For r = 0.52 Å × 
1

12

For L2+ r
1
 = 0.529 × 

3

12

1r

r
= 3  r

1
 = 

3

r

6. r
4
 – r

3
 = 7 × r

1

7. Use V
n
 = 2.185 × 108 








n

z
 cm/sec.

8. PE = – 
r

KZe2
.

9.





h2

2

nh
 n = 4,

P.E. = 2(T.E.) = 











2

2

4

2
6.132 = – 6.8 eV..

10. (A) En
–y  rn /Z

y

2

2

eV6.13
n

Z












    

z

1










 Å529.0

Z

n2

y = 1
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(B) n  nx  
2

nh
  nx   x = 1

(C) Potential energy = 2 (total energy)

(D) Tn  2

3

z

n
 t = – 2  m = – 3.

DPP No. # 15

1. E
I Photon

  + E
II
 
Photon

 = E
single Photon

hc 1  + hc 2  = 


hc

   = 
21

1

  = 88 1025.71025.5

1

  = 8105.12

1

  = 8 x 10–10 m = 8 Å

2. Use : E
1
 – E

2
  / E

2
 – E

3

3. 4

1

r

r

2

1   16

9

r

r

4

3   4

1

r

r

4

2 

So corresponding energy of ratio 
4

1
 is E2 – E1 and E4 – E2.   

4.
2

1

R

R
 = 

9

4
 = 2

2

2
1

n

n
, hence 

2

1

n

n
 = 

3

2
. So, 

2

1

f

f
 = 3

1

3
2

n

n
 = 

8

27
.

5. Electrostatic force of attraction F  4

3

n

Z

  








2Li2n

He3n

)F(

)F(
 = 43

43

2/3

3/2
 = 

7

3

2








 = 

7

2

3










   x = –7 F = 2

2

R

KZe

6. Order of energy   Violet > Blue > yellow > red
Order of energy   E

2 1
 > E

5 2
 > E

6 3
 > E

4 3

  Violet (2 1), Blue (5 2), yellow (6 3), Red (4 3)

7.* BE for (n = 3) = 1.51 Z2 = 12 eV (given)
  Z2 = 12/1.51
I Excitation potential = 10.2 Z2 = 10.2  (12/1.51) = 81V
II Excitation potential = 12.09 Z2 = 12.09  (12/1.51) = 96eV
Ionisation potential = 13.6 Z2 = 13.6 (12/1.51) = 108 V
BE of (n = 2) = 3.4 Z2 = 3.4 x (12/1.51) = 27eV

8. Let the given transition for both the species is n
1
  n

2

Then X
cm

–1 = R × 22 













2

2

2

1 n

1

n

1
 For He+ ..... (i)

and (wave no.) Be3+  = R × 42 













2

2

2

1 n

1

n

1
 For Be3+ ..... (ii)

From eq. (i) and (ii) (wave no.) Be3+ = 4x cm–1.

DPP No. # 16

1.   = p

h
 = 

mv

h
 = 2v

h

            but v2  = 
m

KE2
        therefore    = 

KE2

hm

2. Use C =  



1

u

3. K.E.
proton

 = 1 + (1) (3) = 4 eV   
p
= 

pp )KE(m2

h
& KE -particle

 = 20 – (2) (2) = 16 eV    = 
 )KE(m2

h
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


p
 = 

pp )KE(m

)KE(m 
 = 41

164




 = 
1

4

4.* 4.25 = (W0)A+ (K.E.)A
4.70= (W0)B + (K.E.)A – 1.5

So  (W0)B – (W0)A = 0.45 + 1.5
                            = 1.95
Now ,  B = 2 A

B)E.K(m2

h
 = 

A)E.K(m2

h2

So (K.E)A = 4 (K.E)B
4.25 – (W0)A = 4 [ 4.7 – (W0)B]
4(W0)B – (W0)A = 14.55

So (W0)B = 4.2eV
So (W0)A = 2.25 eV
(K.E.)A = 2eV
(K.E)B = 0.5eV

5. number of revolutions per second

 = 
r2

V


 = 

10
2

6

10
Z
n

529.014.32

n
Z

1018.2





















=
10

2

6

10
1

2
529.014.32

2
1

1018.2





















Number of revolution in 10–8 second = 
10

2

6

10
1

2
529.014.32

2
1

1018.2





















 × 10–8  = 8.2 × 106.

6. The ionisation energy of He+ is 19.6 × 10–18 J.
 Energy of the first orbit of He+ (Z = 2) = 19.6 × 10–18 J.

 Energy of the first orbit of H+ (Z = 1) = 
4

106.19 18–
J

 Energy of the first orbit of Li2+ (Z = 3) = 9
4

106.19 18–




 = 4.41 × 10–17 J.

7. (A) Transition n  6 to   n   For Li2+  sample
(B) Transition n  1 to   n 2  For H-atom sample
(C) Transition n  1 to   n 3  For He+  sample
(D) Transition n  1 to   n  For H-atom sample

8. E = 
1026

12400
 = 12.09 eV..

So, E = E
3
 – E

1
.

Hence, induced radiations will be correspond to  following energy transition
E

3
  E

1 
,
  
E

3
  E

2
 and E

2
  E

1
.

9. – 13.6 2

2

n

Z
 = 4R = 4 × 2.2 × 10–18 J.

Z2 = 19–

18–

106.16.13

J102.24




 = 4 ; Z = 2.

r = 0.529 
Z

n2
 × 10–10 m. r = 0.529 × 10–10 × 

2

1
 = 2.645 × 10–111 m.

DPP No. # 17



GGSRDN : Website :  www.ggsrdn.com, Email ID : ggsrdn1@gmail.com
Help No. Whatsapp No. : 7082796313, 9466076100

21

N EET, JE E(M ain /A dvan ced )
Educational Services Private Limited 

1. Z = 2 n
1
 = 2 n

2
 = 

  = R
 
(2)2 











22

1

2

1
 = R

2. 1h  = 13.6 eV

2h  = 13.6 × 22 eV

3h  = 13.6 × 22 × 
4

3
 eV

  2h  =  1h  + 3h

   2  = 1  + 3

3. (i) Series limit of Lyman series  n =  to n = 1.
(ii) Series limit of Balmer series  n =  to n = 2.

En = 2 to n = 1 = En =  to n = 1 – En =  to n = 2


hC

 = 
1

hC

  – 
2

hC




1

 = 
1

1

  – 
2

1

   = 
12

21




4. Both the photons will not be absorbed by the electron of H-atom as the energy levels are quantised.

Sum of energies of both photons = 
1240

12400
 + 

2000

12400
 = 10 + 6.2 = 16.2 eV > (IE)H

5. (A) Only first four spectral lines belonging to Balmer series in hydrogen spectrum lie in visible region.
(B) If a light of frequency  falls on a metal surface having work functional h , photoelectric effect will take place
only if   0, since 0 is the minimum frequency required for photoelectric effect.

6.
 

2

1nn 
 = 15

  n  = 5   n – 2 = 5   n = 7

7. 1  = R × 32 






 
22 3

1

2

1
 = 

4

R5

2  = R × 2

2

3

3
 = R

2  – 1  = 
4

R5
– R = 

4

R

8.

5

4

3

2

n = 1

2

1

4

2

3

1

z

z

n

n

n

n


Clearly 2nd lowest energy is 4 3 transition
hence transition is Li2+ having same energy is 9 12

9. (A) 6  3 n = 3

 no. of lines = 
2

)13(3 
 = 6. All lines are in infrared region
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(B) 7  3 n = 4

 no. of lines = 
2

)14(4 
 = 10. All lines are in infrared region

(C) 5  2 n = 3

no. of lines = 
2

)13(3 
 = 6. All lines are in visible region

(D) 6  2 n = 4

no. of lines = 
2

)14(4 
 = 10. All lines are in visible region.

10.  = RcZ2 













2
2

2
1 n

1

n

1

For 2  1 transition in H– atom sample,  = Rc(1)2 









22 2

1

1

1
= 

4

Rc3

 (H)
2 1 

= (He+)
4 2

 = (Li2+)
6 3

Thus, given photon is not emitted from 8  3 transition in He+ ion sample.

DPP No. # 18

1. Total spectral lines obtained from H-atom = 6
Total spectral lines obtained from He+-ion = 6
One line is common between them so total number of lines are 11.

2. Balmer series lines lies in visible region.

3. n
2
  n

1
, max different spectral lines = 10

  n = n
2
 – n

1
  = 4

  change in angular momentum = (n) 
2

h
 = 4 








2

h
 = 8 








4

h

  y = 8

4. (Li2+)
12  3 

 = (H)
4 1

No. of lines in infrared region = 1 (4 3) paschen series

5.     

  Minimum number of atoms required = 4

6. Let excited state be n.
Case - I : There is a transition to first exited state i.e. 2nd level from nth level.

10.20 + 17.00 = 13.6 Z2 









22 n

1

2

1
..... (1)

Case - II : There is a transition to second excited state i.e. 3rd levle from nth level.
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4.25 + 5.95 = 13.6 Z2 









22 n

1

3

1
..... (2)

on dividing (1) to (2), we have nth level is = 6.
So, excited state is 5th.
So,  n = 5.

7. n  = 2r  so  = 
3

r2
 = 

3

2
 × (53 pm) × 

2

9
   5Å

8. Use formula 2rn = n
We can’t apply Bohr radius formula for Be2+

2rn = n lw=k dk mi;ksx djsa

9.
n

4
 = 

3

6
  n = 2 electron is present in 2nd orbit of Be3+. (Be3+ ds f}rh; d{k esa mifLFkr bysDVªkWu½

2r =  2    = r  r = 0.529 × 10–10 × 
4

22
 = 0.529 × 10–10 = 0.529Å.

DPP No. # 19

1. Only Spin quantum number (s) is not derived from Schrodinger wave equation.

5. number of electrons in subshells = 2 (2l + 1)

7. For n = 8 to n = 6, energy difference is minimum and    Energy

1

8. S1 : Photoelectric effect can be explained on the basis of particle nature of electromagnetic radiations.
S2 : n = 2,  = 1  2p-orbital  dumb-bell shaped.
S3 : dxy orbital has its lobes directed at an angle of 45º from X-axis and Y-axis. So, it has zero probability of finding
electrons along X-axis and Y-axis.

9. S1 : Angular momentum = mvr = 







2

h
n  Angular momentum  n.

S2 : An orbital can only accomodate 2 electrons with opposite spin.

S3 : s-orbital is non-directional in nature, rest all orbitals are directional.

DPP No. # 20

1. n = 4, m = – 3  only possible value of  is 3.

 Orbital angular momentum = )1(  2

h
 = 

2

h32
 = 


h3

.

2. Z = 26  [Ar]4s2 3d6

 2nn   = 24  n = 4

In d orbital number of unpaired electron = 4 , but element have charge so 4s electron have to be removed hence n+
= 2.

3. V (Z = 23),  [Ar] 4s2 3d3  unpaired electron = 3 ;
Cr (Z = 24), [Ar] 4s1 3d5  unpaired electron = 6
Mn (Z = 25), [Ar] 4s2 3d5  unpaired electron = 5

4. For n = 4,   4, for  = 3, m  4

5. Total spin = 3 
2

n
 = 3   n = 6
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i.e. magnetic moment = )2n(n   = )26(6   = 48  B.M.

6. 25Mn – [Ar] 3d54s2

Given )2n(n   = 15   n = 3

Hence to have ‘3’ unpaired electrons Mn must be in ‘+4’ state.

7. Magnetic moment = )2n(n 

8. Orbital angular momentum of electron

= )1(  2

h
  )1(  2

h
 = 


h

3     = 3

  number of orientations = 2   + 1 =  2 × 3 + 1 =  7

9. Configuration of the following elements
Cr3+ – [Ar] 3d3 clearly
Mn4+ – [Ar] 3d3 Fe3+ has 5 unpaired electrons and
Fe3+ – [Ar] 3d5 Cr3+, Mn4+ has 3 unpaired electrons

10. Maximum possible number of electrons in an atom with (n +  = 7) = 7s (2) + 6p (6) + 5d (10) + 4f (14) = 32

11. total spin = ± 1/2 × No. of Unpaired e–

DPP No. # 21
1. Definition

2.  = 
v

3.12
.

3.
32

16 S = e– = 16

x +2 = e– = 16
(A = Z+ N)

4. (B) has same number of electrons i.e., 18.
[NH

3
  BH

3
] = 10 + 8 = 18.

5. E.C.   1s2,2s2,2p6,3s2,3p6,3d1,4s2

6. (a) Co3+ : 1s2 2s2 2p6 3s2 3p6 3d6  4 unpaired electrons   µ = )24(4   = 24  = 4.9 BM

(b) Number of radial nodes = n –  – 1
     Number of radial nodes in 3p orbital = 3 – 1 – 1 = 1
(c) Number of electrons with (m = 0) in Mn2+ (1s2 2s2 2p6 3s2 3p6 3d5) ion = 1s (2) + 2s (2) + 2p (2) + 3s (2) + 3p (2)
+ 3d (1) = 11
(d) Orbital angular momentum for the unpaired electron in V4+ lies in 3d orbital.   = 2

 Orbital angular momentum = )1(   
2

h
 = 

2

h6

7. (a) x + e–  x –

energy released = E.A
1
 = 30.87 eV/atom

Let no. of moles of X be a
 a × N

A
 × 30.87 = 4 × N

A
 × 4.526 + 4 × N

A
 ×13.6 + 4 × N

A
 × 12.75     a = 4 moles.

8. Number of unpiared electron are given by

Magnetic moment = )]2n(n[   B.M.

where n is number of unpaired electrons

or 1.73 = )]2n(n[  or 1.73 × 1.73 = n2 + 2n  n = 1

Now Vanadium atom must have one unpaired electron and thus its configuration is
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23V4+ : 1s2 , 2s2 2p6, 3s2 3p6 3d1

DPP No. # 22

8. A and D are isotpes. B, C and D are isobars.

9. (i) p,s (ii) q,r  (iii) p,s (iv) q,r

10. Isotopic (
11

Na24) is less stable than 
11

Na23 because it show radioactive decays. (Less stability of Na24 w.r.t. Na23 is

also based upon 







p

n

11

13
. Higher value of p

n
, higher will be unstability so it is disintegrated to attain the stability).

11
Na24   

11
Na23    + 

   0
n1

Less stable stable    neutron

This neutron on decomposition to give proton and – particle (
–1

e0)

0
n1   

1
H1    or     

1
p1    + 

   –1
e0

Proton   (– particle)
Hence, isotopic sodium is changed into sodium by means of emission of – emission.

11. (i) The atomic mass of an element reduces by 4 and atomic number by 2 on emission of
an -particle.
(ii) The atomic mass of an element remains unchanged and atomic number increses by 1 on emission

of a -particle.
Thus change in atomic mass on emission of 8–particles will be   8 × 4 = 32
New atomic mass = old atomic mass – 32 = 238 – 32 = 206
Similarly change in atomic number on emission of 8-particle will be : 8 × 2 = 16
i.e., New atomic number  = old atomic number – 16 = 92 – 16 = 76
On emission of 6-particles the atomic mass remains unchanged thus, atomic mass of the new
element will be 206.
The atomic number increases by 6 unit thus new atomic nubmer will be 76 + 6 = 82

Thus, the equation looks like :
206

82
6–

8–238
92 YX



 

12. (a) U235
92 + n1

0       Sr87
38  + Xe147

54  + 2 n1
0

(b) Se84
34     Kr84

36 + 2 e
0
1

13. Na23
11    Ne23

10  + e0
1  ; So ratio of atomic mass and atomic number  = 

10

23
.

14. U
238
92

  Pb142
28 + )He(6 4

2  + 2(
–1

e0)

 = 6,  = 2
Total = 8

15.

DPP No. # 23
2. P

1
 V

1
 = P

2
 V

2

P
2 
 = atm

50

201
 = 0.4 atm Ans.

3. P1 V1 = P2 V2 750 × 120 = P2 × 180

 P
2 
 = 500 mm Ans.

4. P2 = 
5.0

5.21
 = 5 atm  % increase = 100

1

15



= 400%

7. Given, P
1
 = P, V

1
 = V, T

1
 = T  P

2
 = P

2
, V

2
 = V – 

100

V5
, T

2
 = T
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P x V = P
2
 x 







 
100

V5
V ; P

2
 = 

95

100
P   P

2
 = 1.0526 P

 Increase in P = 0.0526   % increase in P = 0.0526 x 100 = 5.26 Ans.

DPP No. # 24

2. Pgas = 76 – 45 = 31 cm of Hg 3. x = 6 cm

4._  101.3 cm. 5. x = 26.84 cm

6. (75 + 15) g × 15A = 75g × hA
h = 18 cm Ans.

7. 550 cm 8. 19 cm.

DPP No. # 25

5. 25 mL. 6. 273ºC.

7. Suppose at T = 27°C = 300 K T
1
 = 37°C = 310 K

V = 1 litre V
1
 = ?

at constant pressure
T

V
 = 

1

1

T

V

300

1
 = 

310

V1

V
1
 = 

300

310
 = 1.0333 litre

Since, capacity of flask is 1 litre.
 Volume of air escaped out = 1.0333 – 1 = 0.0333 litre = 33.3 mL Ans.

8. (a) No, (b) 55 ºC.

9. (a)  50.5 cm     (b)  55 cm     (c)  45 cm.

DPP No. # 26

3. (A) Temperature should be increased continuously.

4. At T
1
 = 300 K, mole of air = n

1
; At T

2
 = 750 K, mole of air = n

2

 at constant P, V n
1
T

1
 = n

2
T

2
;  n

1
 x 300 = n

2
 x 750

or n
2
 = 

750

300
 x n

1
; or n

2
 = 0.4 n

1

 moles of air escaped out = n
1
 – n

2
 = n

1
 – 0.4 n

1
 = 0.6 n

1
or fraction of air escaped out = 0.6 Ans.

5. – 23ºC

6. Given, initially V
2
 = 

1000

300
 litre, P

2
 = 

760

684
 atm, T

2
 = 300 K

At STP V
1
 = ?, P

1
 = 1 atm, T

1
 = 273 K Now use, 

2

22

T

VP
 = 

1

11

T

VP

V
1
 = 0.2457 litre  Volume (V) at STP = 245.7 mL.

7. (a) 1 : 3 (b) 12.3 litre

8. Let, vol of containers be V & temp be T
P

1
 = 100 mm P

2
 = 400mm

  n
1
 = 

RT

VP1 & n
2
 = 

RT

VP2

  n
1
 + n

2
 = 

RT

V)PP( 21 
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After joining two containers final vol = (V+V) = 2V(for gases)

  P
final

 = 
 

final

21

V

RTnn 
 = 

RT

V)PP( 21 
 × 

V2

RT
 = 

 
2

PP 21 

= 
 

2

mm400100 
 = 250 mm.

DPP No. # 27

9. Volume of Ist gas = 3 × 22.4 = 67.2 L
Volume of IInd gas = 2 × 22.4 = 44.8 L
Volume of IIIrd gas = 4 × 22.4 = 89.6 L
So, order of volume will be III > I > II

10. PV = nRT
3.06 × 1 = n × 0.0821 × 373
n = 0.1, mass of H2O(vap) = 1.8 g
 Volume of H2O(l) =1.8 mL

11. (A) 1 bar  1 atm = 760 torr
(B) T (in K) = T (in °C) + 273
(C) 1 m3 = 106 mL

12. PV = nRT
For equal pressure and volume,

nH2
  

T

1

If the temperature in flask A is greater than in flask B, then flask B contains greater number of moles of H2 gas than

flask A.

DPP No. # 28

6. Finally, the ratio of moles of gas in the 2 flasks is the ratio of the partial pressure of gas in the two flasks.

 
2

1

n

n
= 

1

2

T

T
 = 

320

400
 = 

4

5

7. 88.67 cm of Hg

8. No of moles present initially = No of moles present finally

 
600R

57




 = 
600R

5P




 + 
400R

5.2P




on solving , P = 4 atm Ans. 4 atm

9. After the opening of the stop cock the pressure of the each bulb will remain same.

At the beginning, the no. of moles of gas in A = 
RT

4x10

At the beginning, the no. of moles of gas in B = 
RT

8x25.6

 total no. of mole at the beginning = 
RT

90

Total no. of mole of gas before opening the stop cock

= total no. of moles of gas after opening stop cock = 
RT

90

 pressure after the opening of the stop cock

P = 
RT

90
 x 

totalV

RT
 = 

810

90


 = 5 atm

DPP No. # 29
1. Let the mass of SO

2
 and oxygen be m g. Mole fraction of SO

2
, 

2SOX
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 = 

32
m

64
m

64
m


 = 

m3

32

32

m
  = 

3

1
Let the total pressure be P.

 Partial pressure of SO
2
, 2SOP  = P × 

2SOX  P × 
3

1
 = 

3

1
 P..

3. n
T
 = n

1
 + n

2
 + n

3
 + ................

RT

V.P TT  = 
RT

VP 11  + 
RT

VP 22  + ................ = P
i
V

i

P
T
V

T
= P

i
V

i

= 2PV + 
2

V.P
 + 

2

P
. 

4

P
 + 

4

P
. 

8

V
 + ...............

= 2PV [ 1 + 
4

1
 + 

16

1
 + 

64

1
 + .......................

P
T
V

T
= 2PV 

4
1

1

1


 = 2PV. 

3

4

V
T

= V
1
 + V

2
 + V

3
 + ............................

= V + 
2

V
 + 

4

V
 + 

8

V
 ...............

= V 




  ....................
2

1
1  = V 

2
1

1

1

  = 2V

 P
T 
. 2V = 2PV. 

3

4

P
T
 = 

3

4
P

4. 0.28 atm

5. Mole of A = 
60

60.0
 = 0.01 ; Mole of B = 

40

20.0
 = 0.005 ; Total mole = 0.015

Total pressure = 750 mm ; Partial pressure of A = molestotal

Aofmole
 x total pressure

= 
015.0

01.0
 x 750 = 500 mm ; Partial pressure of B = 

015.0

005.0
 x 750 = 250 mm

6. M
balloon 

 + M
gas

 + M
payload 

 = M
air displaced

100 + 
441

12
1

51000
2
21

7
22

3
4

3











  
1000

4
 + M

payload
 = 

3

4
  

7

22
  

3

2
21









 
11

14

on solving , M
payload 

 = 3434 kg

7. (D) Weight of H
2
 = 20 g in 100 g mixture ; Weight of O

2
  = 80 g

 Moles of H
2
 = 

2

20
 = 10 ;  Moles of O

2
 = 

32

80
 = 

2

5

 Total moles = 10 + 
2

5
 = 

2

25

 '
H2

P  = P
T
 x mole fraction of H

2
 = 1 x 

2/25

10
 = 0.8 bar

8.
11

w20
2H

 = 2 
2Hw  = 2 g.

M
avg

 = 

2
2

20
20

220




 = 11.
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DPP No. # 30

1. d = 
RT

PM
 2.5 = 

546082.0

M2 gas




 Mgas = 56

 Both (A) & (C) options are correct.

5. Rate of diffusion of He = 
15

mL5
 = 5ml/s = r

He
 (say)

 2SOr  = r
He

 × 
4

1
 = 5ml/s × 

4

1

 Volume of SO
2
 diffused in 2.0 seconds

= 
4

5
 × 2 ml = 2.5 ml  Ans.

7.
2B

2A

r

r
 = 

2B

2A

P

P

2A

2B

VD

VD

t/40

t/60




 = 
P

1
 

40

10

P = 
3

1
 atm

8. Rate of diffusion of He = r1
rate of diffusion of CH4 = r2

2

1

r

r
 = 

2

1

n

n

1

2

M

M
 = 

1

2

4

16
 = 

1

4

Diffused mole of He = 
5

4
  100 = 80%

Diffused mole of CH4 = 
5

1
 100 = 20%

9. 39/46

DPP No. # 31

1. t/n

t/n

B

A
 = 

B

A

P

P

A

B

M

M

21

2211

xx

MnMn




 = M
mix

X
1
M

1
 + (1 – X

1
)M

2
 = M

mix

 X
1
 = 

5

2
 , X

2
 = 

5

3


B

A

x

x
 = 

3

2

128

72
 = 

2

1

 X
A
 = 

3

1
 , X

B
 = 

3

2

2. Initially r
A
 = 

5

9001000 
 = 20 torr/s

In the mix.
M

mix
 = X

A
M

A
 + (1 – X

A
)M

B


5

472
 = X

A
 x 128 + (1 – X

A
)72 ;

5

472
 = 56X

A
 + 72

472 = 280X
A
 + 360 ; X

A
 = 

280

112
 = 

5

2
, X

B
 = 

5

3

The mix.
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A

A

'r

r
 = 

2
'
A

1A

AP

'A.'P
;

'A

A

r

r
 = 

2

1
 x 

2
x3

xx

x2

 = 
3

1

r
A
’ = 3r

A
 = 3 x 20 = 60 torr/s ; '

B

'
A

0

0

r

r
 = '

B

'
A

P

P

A

B

M

M
 = 

3

2
 x 

128

72
 = 

2

1

r
B
’ = 120 torr/s

After 10 sec
P

A
’’ = 2000 – 60 x 10 = 1400 torr ; P

B
’’ = 3000 – 120 x 10 = 1800 torr

''
B

''
A

n

n
 = 

9

7

3. 2000 – 60t = 3000 – 120t

60t = 1000  t = 
3

50
sec.

6.
2 2

2 2 2 2

He SO SOHemix

D D D D

r + r rrr
= = +

r r r r  
2 2 2

2 2 2

D SO DHe

D He D SO

M P MP
= +

P M P M


2D

mix

r

r
 = 

64

4

1

2.0

4

4

1

8.0
  = 0.8 + 

8

4.0
 = 0.85

7. K.E. = 
2

1
 M 2C

Now for the helium atom, K.E. = 
2

1
 M

He 
2C = 

2

1
M

He
 × 

HeM

RT3
= 

2

3
 RT ;

Again for H
2
 molecules; KE = 

2

1 2
H CM

2
 = 

2

1
 × 2HM  × 

2HM

RT3
 = 

2

3
RT

 K.E. of H
2
 molecules is same as it is for H

2
 molecules.


