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 = 1

H
2
SO

4
     =  

2

2 2

4

4

H SO

H O H SO

n

n n  
1

0.9
0.11 1

 


15.

Ans.   
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16. 10% w/w 

Ans. 100gr 

10gr gr

M
1000

 

    
10 1000

0.617M
180 90

  

17. 20% w/w 

?

Ans. 100g 

20g

g

12 22 11C H On

20
0.058

342
 

2Hn O  

        
80

4.444
18

 

12 22 11

12 22 11

12 22 11 2

X
c H O

C H O

c H O H O

n

n n




0.058 0.058

0.058 4.444 4.502
 



0.0129

= 1 - 0.0129

= 0.9871

T
b
 m

     bT m

b bT k m 
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   m = =  
2

2 1

1000

M

w

w


bT m     b bT k m  ‚

              
2

2 1

1000

M
b b

w
T k

w
   

 2
2

1

1000
M b

b

k w

T w
 



19.

Ans.

0

1 1

0

1

p p

p



0

1p   

1p    

0

1p p 

0

1 1
20

1

p  - p

p
x ,  x

2
 

0

1 1 2

0

1 1 2

p  - p

p

n

n n



,   n

2  
n

1 

n
2
 << n

1

0

1 1 2

0

1 1

p  - p

p

n

n
 

0

1 1 1 2

0

1 2 1

p  - p M w
 = ×

p M w
 

0

1 1 2
2 0

1 1 1

p M w
M

(p p )w

 
 



w
1
= 

w
2
 = 

M
1
 = 

M
2
= 
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20. 300K 1.52 R = 0.083 L bar

mol–1 K–1?

Ans.

 = 1.52 bar

T = 300K

R = 0.083 L bar mol–1 K–1

,  = CRT.

1.52 1.52
C= 0.061M

RT 0.083 300 24.9


  


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 (2 )

Ans. 0.0 V 

1M HCl H
2
 250C,

Pt (s) | H
2
 ( ) | H+ (1M)

2H+ + 2e–     H
2

H
2
   2H+ + 2e–

2.

Ans.

3.

  Mn+

(aq)
 + ne–   M( ) 

Ans.

3
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n
(aq)M ne M(s)  

n n

0

nM /M M /M

2.303RT [M]
E E log

nF [M ]
  

 
   

 

nM / M
E  n

0

nM / M

0.059 1
E log

n [M ]
 

 
   

 

4. EMF 

Ni( )/Ni2+ ( ) / / Ag+ ( ) / Ag

Ans.

2

0

22
cell cell

NiRT
E E ln

F
Ag





 
  
 
 

5. K
C 

E0 

Ans.
0 2.303

logcell C
RT

E K
nF



6. S I 

Ans.

1





 SI  Sm–1 .

7. mΛ (k) (c) 

Ans. A 

V 

  m (k)  

k m

 m (c) 

m

k

c
 
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8.

Ans.

m 
c t

96500

 


9.

Ans.

m
1 
: m

2 
: m

3
 = E

1 
: E

2 
: E

3

CuSO
4

Ans. m 
c t

96500

 


m 
63 1.5 600

2 96500

 


g

 (4 )

11.

Ans.

V V

0 0 0

m v v       

0

m 0
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12.

Ans.

m 
c t

96500

 


 (8 )

13.

Ans. 1. 0

m  0

0

m  

0

m

3 3

0 0 0

CH COOH CH COO H     

CH
3
COOH 0

m CH
3
COONa, HCl   NaCl 0

m  

3 3

0 0 0 0

CH COOH (CH COONa) (HCl) (NaCl)     

                
3

0 0 0 0 0 0

CH COO Na H Cl Na Cl     
                 

                
3

0 0 0 0 0 0

CH COO Na H Cl Na Cl              

                
3

0 0

CH COO H    

2.


m 0

m

m

0

m


 



(K
a
) () 

2

a

C
K

1





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1.

Ans.

R P

   d R d P
r

dt dt


 

Ans. 1 1mol L S 

Ans.

eg.:  2NO( ) + O
2
 ( )    2NO

2
 ( )

  = k [NO]2 [O
2
]

4.

Ans. mol L-1 S-1

 s-1 (Or)  time-1

mol-1 L S-1

5.

Ans. i)
1130k

3 2 2Pt catalyst
2NH (g) N (g) + 3H (g)

ii) Au

2 22HI(g) H (g) I (g) 

Ans. (i) C
2
H

4
(g) +H

2
(g) C

2
H

6
(g)

ii) 2 5 2 4 2

1
N O (g) N O (g) O (g)

2
 

Ans. 

 
0

1

2
2

R
t

k
 1

2
2

a
t

k


1
2

0.693
t

k
 
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Ans.

CH
3
COOC

2
H

5
 + H

2
O  H 

  CH
3
COOH + C

2
H

5
OH

Ans.
1

2

0.693
k

t


  
0.693

10


    = 0.0693 min–1

s–1

Ans. 1/2

0.693
 t  = 

k
  = 

0.693

200

      = 0.00346 s or 3.46   10–3 s

 (4 )

11.

Ans.

12.

Ans.

   
0

R R
k

t




1

2

t t    
 

0

2

R
R 
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   
0 0

1

2

1

2
R R

k
t





 
0

1

2
2

R
t

k
 1

2
2

a
t

k


 

 
02.303

log
R

k
t R



1

2

t t    
 

0

2

R
R 

 

 
0

1 0
2

2.303
log

2

R
k

t R


1 1

2 2

2.303 2.303
log 2 0.3010t t

k k
   

1
2

0.693
t

k
 

13.

Ans.

    

1) 1) 0, 1, 2, 3 

(1 or 2 or 3)

2) 2)

 3) 3)
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 (8 )

14. k t

Ans:

Ea / RTk A e .................. (1)

k = 

A = 

aE = 

R = 

T = 

Ea
n k nA

RT
   ............. (2)

 T
1
 

a
1

1

E
n k n A

RT
   .................. (3)

 T
2
 

a
2

2

E
n k n A

RT
   .................. (4)

2 1
2 1

n ln ln ln
Ea Ea

l k k A A
RT RT

 
     

 

2

1 2 1

n n n
k Ea Ea

l l A l A
k RT RT

   

2

1 1 2

n
k Ea Ea

l
k RT RT

 

2 a

1 1 2

k E 1 1
n

k R T T

 
  

 


a2

1 1 2

Ek 1 1
log

k 2.303R T T

 
  

 

a2 2 1

1 1 2

Ek T T
log

k 2.303R T T

 
  

 
.................. (5)

log k

1/T 

Slope = 
2.303

Ea

R



intercept =log A
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100C 

15.

Ans. (a)

(b)

(c)

(d)

Ans.
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 (2 )

1.

Ans. : 

  H
2
,
 
O

2
  

: 

: 

2.

Ans.

3.

Ans.

4.

Ans.

5.

Ans.

4
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6.

Ans.

7.

Ans.

8.

Ans.

emf

9.

Ans.

10.

Ans.

11.

Ans:

12.

Ans:

13.

Ans: emf 

14.

Ans.

15.

Ans:
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16.

Ans:

17.

Ans.

18. 2 3

4 4, ,Cl SO PO
   

Ans: 3 2

4 4PO SO Cl
   

19. Na+, Ba+2, Al+3 

Ans: Na+, Ba+2, Al+3 Al+3 

Na+< Ba+2 <  Al+3.

20.

Ans:

21.

Ans.

 (4 )

1.

Ans.
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2.

Ans.   

1. 1.

2. 2.

3. 3.

4. 4.

5. 5.

(20-40KJ/mole) (80-240KJ/mole)

6.  6.

7. 7.

8. 8.

3.

Ans:

4.

Ans.



Basic Learning Material24

5.

Ans.

6.

Ans.  Nacl 
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 (2 )

1. P
4
 

Ans: 



P
4

2.

Ans: N   N

3.

Ans:

4.

Ans. ns

V
A
 Bi 

5. PCl
5
 

Ans. [Pcl
4
]+ [Pcl

6
]–

[Pcl
4
]+ 

[Pcl
6
]– 

 Pcl
5
 

6. (a)  (b) 

Ans: (a)   P
2
O

5
 Or P

4
O

10
 

(b)  (N
2
O) NO

5

p-
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7. NH
3
 PH

3 

Ans: NH
3
 

PH
3 

8. NO 

Ans. NO 

(N
2
O

4
)

9. H
2
O  H

2
S ?

Ans: H
2
O 

H
2
S 

10.

Ans:  Hg
2
O 

2 Hg + O
3
  Hg

2
O + O

2

11.

Ans: 1.

2.

3.

12.

Ans:

2 2 22 2 4F H O HF O  

2 2Cl H O HCl HOCl  

[ ]HOCl HCl O 

13.  Ca(OH)
2
 

Ans: Ca(OH)
2

2 2 2 2( )Cl Ca OH CaOCl H O  

14.

Ans. Naturalgas
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15.

Ans.

16.

Ans. 1.

2.

17. XeO
3
 

Ans. XeF
4
 XeF

6
 XeO

3 

6XeF
4 
+12H

2
O   2XeO

3
 + 24HF + 3O

2
 + 4Xe

XeF
6
 + 3H

2
O   XeO

3
 + 6 HF

18. XeO
3 

?

Ans: XeO
3 

1. XeO
3 

 sp3 .

2. XeO
3
 Xe

 

19. XeOF
4
 

Ans: XeF
6
  XeOF

4

XeF
6
 H

2
OXeOF

4
 2HF

.

20. He, O
2

Ans. He 

21.

Ans.

226 226 4

88 88 2Ra Ra He 

Ra226 
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22.

Ans:

 (4 )

1.

Ans:

1.

2.

3.

(i)

(ii)

(iii)  pπ - pπ  

(iv) d 

(v)

2. H
2
 SO

4
, P

4
O

10
, CaCl

2 

Ans. (NH
4
)

2
SO

4
, (NH

4
)

3
PO

4 
CaCl

2
 8NH

3
 

3.

Ans. SO
2
 

2Fe+3 + SO
2
 +2H

2
O   2Fe+2 + SO

4

–2 +4H+

SO
2
 

2H
2
S + SO

2
    2H

2
O + 2S

4. HCl  Cl
2 

Cl
2 

HCl 

Ans. Hcl Cl
2 

MnO
2
 + 4HCl MnCl

2
 + Cl

2
 + 2H

2
O

Cl
2
 HCl 

Cl
2
 + H

2
   2HCl

5.

Ans:

 ClF, ClF
3
, BrF

3
 etc.

 ' ' ' '
3 5 7XX ,XX , XX  and XX
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X 

'X  - 

'XX
'
3XX '

5XX '
7XX

ClF,BrF ClF
3
, BrF

3
ClF

5
, BrF

5
IF

7

T-

   sp3 sp3d sp3d2 sp3d3

6. XeF
2
  XeF

4
 

Ans. a) XeF
2 

 
673 ,1

2 2

K barXe F XeF 

1:5 XeF
4 

873 ,7

2 42 K barXe F XeF 

            
(1:5 ratio)

(OR) (OR)

7. (a) XeF
6
 (b) XeOF

4 

Ans: (a) XeF
6
 

(1) XeF
6
 Xe sp3d3

(2) Xe 

(3) VSEPR 
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(b) XeOF
4
 :

(1) XeOF
4
 Xe  sp3d2

(2) Xe 

(3) VSEPR  .

 (8 )

1.

(a) Copper  (b) Zn    (c) S
8
  (d) P

4

Ans:

3 2 2500 ,9
4 ( ) 5 ( ) 4 ( ) 6 ( )Pt

K bar
NH g O g NO g H O g  

NO
2 

2 22 ( ) ( ) 2 ( )NO g O g NO g 
HNO

3
 

3 NO
2
 
(g) 

+ H
2
O 

(l)
  2 HNO

3 (aq) 
+

 
NO

(a) :

HNO
3 

HNO
3 

3 Cu 
 
+ 8 HNO

3
 ( )  3 Cu(NO

3
)

2 
+

 
 2 NO + 4 H

2
O

Cu 
 
+ 4 HNO

3
 ( )  Cu(NO

3
)

2 
+

 
 2 NO

2
 + 2 H

2
O

(b) Zn :

HNO
3
 N

2
O HNO

3
  NO

2 

4 Zn 
 
+ 10 HNO

3
 ( )  4 Zn(NO

3
)

2 
+

 
 5 H

2
O + N

2
O

Zn 
 
+ 4 HNO

3
 ( )  Zn(NO

3
)

2 
+

 
 2 H

2
O + 2 NO

2

(c) S
8
 :

HNO
3
  

S
8
 
 
+ 48 HNO

3
   8 H

2
SO

4 
+

 
 48 NO

2
 + 16 H

2
O

(d) P
4
 :

 HNO
3
  

P
4
 
 
+ 20 HNO

3
  4 H

3
PO

4 
+

 
 20 NO

2
 + 4 H

2
O

2.

NH
3

a) ZnSO
4 
( ) b) CuSO

4 
( ) c) AgCl ( )

Ans.
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2 (g) 2 (g) 3 (g)N 3H 2NH ; H 92KJ       (exothermic)

: 200 

: 700 – 775k

: +  K
2
O  Al

2
O

3

:

4 (aq)a) Zn SO : 
4 4 2 4 2 4Zn SO 2 NH OH Zn(OH) (NH ) SO  

4 (aq)b) CuSO : 4 3 (aq)CuSO 4 NH     3 4 4Cu (NH ) SO

(S)c) AgCl : AgCl  3 (aq)2 NH     3 2 (aq)Ag(NH ) Cl

 :

  i)

 ii)

iii)

3.

(a) PbS (b) KI (c) Hg (d)  Ag (e) C
2
H

4

Ans:  : 

1

2 33O 2O ; H 142kJ / mole  
a) PbS : 

3 4 2PbS 4O PbSO 4O  

b) KI : 

2 3 2 22KI H O O 2KOH I O    

c) Hg :  Hg
2
O 

2 Hg + O
3
  Hg

2
O + O

2

d) Ag : Ag

3 2 22Ag O Ag O O  

e) C
2
H

4 
: C

2
H

4
 

2H O/Zn

2 4 3 2 2 2 2C H O CH CH 2HCHO H O   

O

O O
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4.

a) NaOH  NaOH     b) NH
3
 NH

3 

c) Na
2
S

2
O

3      
   d) Fe e) H

2
S      f) FeSO

4
      g) 

Ans:

a) MnO
2
 HCl 

2 2 2 2MnO 4HCl MnCl Cl 2H O   

b) MnO
2
 NaCl H

2
SO

4

 2 2 4 2 4 2 24 4 4 2NaCl MnO H SO MnCl NaHSO H O Cl     

c) KMnO
4 
 HCl 

2 KMnO
4
  + 16 HCl  2 KCl + 2 MnCl

2
 + 8 H

2
O + 5 Cl

2

:  CuCl
2 

 723 K 

                 2

2 2 24 2 2
CuCl

HCl O Cl H O  

:

a) NaOH NaCl, NaClO
3

2 3 26 3 5 3NaOH Cl NaCl NaClO H O   

NaOH NaCl, NaOCl 

2 NaOH + Cl
2
   NaCl + NaOCl + H

2
O

b) NH
3
 

3 2 4 28 3 6NH Cl NH Cl N  

NH
3
 

NH
3
 + 3 Cl

2
   NCl

3
 + 3 HCl

c)

2 2 3 2 2 2 4 2Na S O Cl H O Na SO HCl S    

d)

2 32 3 2Fe Cl FeCl 

e) H
2
S  HCl

2 2 2H S Cl HCl S  

f) FeSO
4

2 FeSO
4
 + H

2
SO

4 
+ Cl

2 
  Fe

2
(SO

4
)

3
 + 2 HCl

g)

I
2
 + 6 H

2
O

 
+ 5 Cl

2 
  2 HIO

3
 + 10 HCl
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 (2 )

1.

Ans. d 

Fe, Co

2. d 

Ans. s p

d

(n–1)d 

3.

Ans. (n–1)d1–9 ns1 or 2

4.

Ans. (n – 1)d 

5. Zn2+  Mn2+ 

Ans: Zn2+  1s22s22p63s23p63d10 (OR) [Ar] 3d10

Mn2+   1s22s22p63s23p63d5 (OR) [Ar] 3d5

6. Zn2+ Mn2+  

Ans: Zn+2 

 Mn+2 

7. Fe2+

(aq)
 

Ans. ( 2)n n  

as 4, 4(4 2) 4(6) 24 4.9n BM     

6

d f 
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8.

Ans. V
2
O

5
 :  H

2
SO

4
 

2 5V O

2 2 32SO + O 2SO

Ni : 

Ni
2 2 2 3 3H C = CH + H H C- CH

9.

Ans.

10. CuSO
4
.5H

2
O CuSO

4
 

CuSO
4
.5H

2
O H

2
O 

d d 

CuSO
4 

d d 

11.

Ans.

[Pt(NH
3
)

2
Cl

2
]  [CO (NH

3
)

6
]Cl

3

12.

Ans:

 
3, , , , ,Cl Br I SCN CN NO     

13. Double Salt

Ans.

Kcl . MgCl
2
 . 6H

2
O

FeSO
4 
. (NH

4
)

2
 SO

4
 . 6 H

2
O
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14.

a) K[Co (Co)
4
] b) [Co(NH

3
)

6
]+3

Ans. a) K[Co (Co)
4
] = (–1)

b) [Co(NH
3
)

6
]+3 = (+3)

15.

Ans.

1 EDTA

 (2) NTA

16. ambidentate Leegand

Ans. mono

(1) –CN, –NC (2) –NO
2
, –ONO

(4 )

1.

Ans.

BP & MP 

2.

Ans: 1.

2.
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4.

1. CoCl
3
.6NH

3
 

 2. CoCl
3
.5NH

3 
 6

3.

(a) (b) 

(c) (d) 

Ans. a) :  

 –CN, –NC

b) : 

c)

d)

.

4. IUPAC 

(i) [Co(NH
3
)

6
]Cl

3
(ii) [Pt(NH

3
)

2
Cl(NH

2
CH

3
)]Cl

(iii) [Ti(H
2
O)

6
]3+ (iv) [NiCl

4
]2–

Ans. (i) (III) 

(ii) (II) 

(iii) (III) 

(iv) (II) 

5.

a) [Ni (CO)
4
]

b) [CO(NH
3
)

6
]+3

c) [Fe (CN)
6
]4–

d) [Fe (C
2
O

4
)

3
]3–
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Ans. a) Ni 

b) CO 

c) Fe 

d) Fe 

6. IUPAC 

a) II

b) III

c) II

d) III

Ans. a) [Zn (OH)
4
]–2

b) [Co(NH
3
)

6
]

2
 (SO

4
)

3

c) K
2
 [PdCl

4
]

d) K
3
 [Cr (C

2
O

4
)

3
]

7.

Ans.

 K
4
 [Fe (CN)

6
]

[CO (NH
3
)

5
 Cl]Cl

2
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 (2 )

1.

Ans:

2.

Ans: –NH
2

–COOH

CH
3

CH

NH
2

COOH

CH
2
–COOH

CH

H
2
N COOH

3.

Ans:  

4.

Ans: –COOH

–NH
2

7
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                O                                                        O

  | |              | |

R – CH – C – O – H                 R – CH – C – O–

|      |

     :NH
2
                                                   +NH

3

CH
2

+ NH
2

COO–

5.

Ans.

6.

Ans.

7.

Ans:

DNA 

DNA RNA 

8.

Ans:

9.

Ans: 1. DNA 

2. RNA DNA 

10.  RNA 

Ans:  (i) (m-RNA) RNA

(ii)  (r-RNA) RNA

(iii) (t-RNA)  RNA
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11.

Ans.

(4 )

1.

(a) (b) (c) 

Ans:

(a)  i)  ii) 

i)  : 

ii) : 

(b)

i) ii) iii) 

i)  : 

ii)  : 

iii) : 

(c)    i) ii) 

i) : 

ii) : Ketone

2.

Ans. C
6
H

12
O

6

HI n- 

C
6
 H

12
 O

6
 HICH

3
 – CH

2
 – CH

2
 – CH

2
 – CH

2
 – CH

3
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HCN 

C
6
 H

12
 O

6 
 + HCN C

5
 H

11
 O

5
 – CH

CN

OH

C
6
 H

12
 O

6 
2Br

  C
5
 H

11
 O

5
 – COOH

HNO
3 

–OH 

C
6
 H

12
 O

6   CH

(CHOCOCH 3)4

CH2OCOCH 3

C
6
 H

12
 O

6   
COOH

(CHOH)4

COOH

CHO

|

H - C - OH

|

HO - C - H

|

H - C - OH

|

H - C - OH

|

CH
2
 OH

3.

Ans:  
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 

4.

Ans: pH 20 30 
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 (2 )

1. .

Ans.

2.

Ans.

3.

Ans:

4.
1

NS
2

NS  stereochemical

Ans: (1)
1

NS  racemisation

(2)
2

NS  (inversion of configuration) 

5.

Ans:

 > >  > 

 (4 )

1. S
N

1 S
N

2  

Ans: S
N

1 – 

S
N

1 

8
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Eg: (CH
3
)

3
CBr + OH–  (CH

3
)

3
COH + Br–

S
N

2   –  S
N

2

Eg: CH
3
Br + OH–  CH

3
OH + Br–

2.

Ans:

3.

Ans:

4.

Ans:

< < < 
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5.

Ans: (1) NaOH 

(2)

(3) – OH  sp2 

(4)  OH 

(5)

(6)

 (8 )

1.

1.  

2 5 2 5 2 5 2 5C H Cl NaOC H C H O C H NaCl    

2
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CHO

OH OH

3CHCl aq. NaOH


3.

    Phenol        Salicylaldehyde

4.  - 

- -

 - 

Eg:  
2

.

3 3 2 3
|

2
dil NaOH

H O
CH CHO CH CHCH CHO CH CH CHCHO

O H




  

   Ethanal         3-hydroxybutanal But-2-enal

     (aldol)

5. - 

:  
|

|

.

|

\ \ //

/ /

HH OH

C O C O conc KOH H C OH H C

H H H O K

        

   Methanal                                       Methanol      Potassium formate

6.

Eg: 2'/ '/
H

R ArOH RCOOH RCOOR Ar H O


 

7. NaOH,

CaO) 

Eg: 
NaoH & CaO

2 3Heat
R-COONa R-H+Na Co

8.

Eg: Heat

2 3 2R-NH  +CHCl +3KOH R-NC+3KCl+3H O
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9.

dryether2RX + 2 Na R-R + 2 NaX

10. HVZ ( ) : - 

- 

Red
2 2

P
RCH COOH X RCHXCOOH HX  

11.

C
6
H

5
CHO + C

6
H

5
COCH

3
 

-OH

293K
  C

6
H

5
CH=CHCOC

6
H

5

Benzaldehyde Acetophenone          Benzalacetophenone

12. AlCl
3

+  Ar/R  C  Cl– –

O

AlCl3

C  Ar/R–

O

2. SN2

Ans.

SN2 

  [R–X] [Nucleophile]

H

H C

H

Cl OH
-

+ HO C

H

H

H Cl+
-

H

H C

H

Cl OH
-

+ HO

H

H

Cl +
-

H

H

HO

C

H

Cl

H
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OH– 

SN2 

> > 

3.

Ans.

 

a

b

c

x

+y 

x

a

b

c

y

CH3

H C

CH2

OH HCl+

CH3

CH3

H C

CH2

Cl HOH+

CH3

d 1
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CH3

CHO

H OH

CH3

CHO

HO H

+RC  Cl
Alcl3

O O

O

+ C R

O
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