
cÂg Aa¨vq 

ivmvqwbK eÜb 
 

Chemical Bond



A 2 15 

B 3 15 

A B 

CaCl2

A 

BCl5

  1bs cª‡kœi DËi   

CaCl2 CaCl2

CaCl2  Ca2+ 2Cl− 

 CaCl2 → Ca2+(l) + 2Cl−(l)   

 CaCl2(s) + H2O(l) → Ca2+(aq) + 2Cl− (aq) [

CaCl2 

A 15 (N)

NCl3

 NCl3 N Cl

N(7) : 1s22s2 2p
1

x
2p

1

y
2p

1

z
 



 Cl(17) : 1s22s22p63s2 3p
2

x
 3p

2

y
 3p

1

z
 

 N Cl

N Cl 

NCl3

 N

 NCl3(A )-

BCl5  B 15

PCl5  PCl5 P Cl

 P(15) : 1s22s22p6 3s2 3p
1

x
3p

1

y
3p

1

z
 

 Cl (17) : 1s22s22p63s23p
2

x
 3p

2

y
3p

1

z
 

 

 P*(15) : 1s22s22p6 3s1 3p
1

x
3p

1

y
3p

1

z
 

 Cl* (17) : 1s22s22p6 3s23p
2

x
 3p

2

y
3p

1

z
 

 P 3

 Cl 1

1 P 3 PCl3

PCl5

8

10

PCl5 P

5

PCl5

BCl5 





X Y

Na Na

XY

X 

Y 

  2bs cª‡kœi DËi   

 Na Na

Na Na+ 

Na Na
+

Na (11) : 1s22s22p63s1 

 Na
+
(10) : 1s22s22p6 

Na 1

Na Na+ 

X

X (8) : 2, 6

X 6

Ne(10) : 2, 8 

2 8

X



Y   

 Y (12) : 2, 8, 2 

Y 2

2

X Y Y Y
2+

X X
2−

Y
2+ : 2, 8 

X
2−

: 2, 8 
 

XY

X 2, 6 X 2

2, 8

1  2

Y 2, 8, 2 2

2

2

X Y



A D E R 

1 6 19 17 



 A, D R

R

−

A R

DR ER

 3bs cª‡kœi DËi  



 

R 17 

Cl(17) ⎯⎯→ 2, 8, 7 

 

7 7

A R (H) (Cl)

(H) 

(Cl) HCl Cl 



HCl 

 

DR ER CC14 KCl KCl 

DR CCl4 

ER KCl CCl4 CCl4-

KCl K+ Cl− 

KCl 

KCl 

K+ Cl− 

CCl4-

(KCl) 



Y  

Y Z 

X Y 

−

 4bs cª‡kœi DËi  




(H2CO3) 

H+ 

H2CO3 

H2CO3(aq)  2H+
(aq) + CO3

2−(aq) 

Y 9

(F) (F2) 

(F) 

F(9) ⎯→ 1s22s22p5 
 

2 8

1

Y-

(F2) 

F − F (F2)  
Y 

X, Y Z (Li), (F) 

(Ca)

Li (3) ⎯→  1s22s1 

 F (9)  ⎯→ 1s22s22p5 

 Ca (20)  ⎯→ 1s22s22p6 3s23sp64s2 

(duplet) 

(Octet) 

Li+ F− LiF 





X 8 

Y 15 

Z 17 

X2 

−

 5bs cª‡kœi DËi  

KMnO4 

KMnO4 

X 8

(O2) 



O2 O2

(O2) −

Y 15

−

P(15) → 1s2 2s22p6 3s2 3px1 3py1 3pz
1 

5

3 3

−

P*(15) → 1s2 2s22p6 3s1 3px1 3py1 3pz1 3d1 
 

5 5 Y

+ 3 + 5  





X Y 

Y 

X 

  6bs cª‡kœi DËi   
Na+, Ca2+  

X 2, 8, 5 

Y 2, 8, 7 Y

X Y 

X Y 

XY3 

Y X 

 X 5

X 



Y 7

Ar (18) : 2, 8, 8 

Y+ 

1

Y 

X 



H2O, NH3, CO2 

 

  7bs cª‡kœi DËi   

  

  

  

 

H2O: 

 

 NH3 :                    

 

 CO2: 

 



H2O O

H2O O 2 H 

1

 NH3 N 

NH3 N 3 H 

1

 CO2 C 

CO2 C 4 O 2



  8bs cª‡kœi DËi   

(H2O) H O 



(Cl), (NH
+

4
)

(NH4Cl)

17 Cl(17) → 2, 8, 7

Ar(18) 2, 8, 8

Cl− [NH4]+

NH4
+ + Cl− → NH4Cl.

Cu, Al, Cl 

NH4

i. CuCl2 ii. AlCl3 iii. NH4Cl

i. CuCl2 Cu Cl 

Cu Cl

ii. AlCl3 Al Cl Al 

Cl 

iii. NH4Cl NH4
+ Cl−



H2O H2O2 

H2O2 



H2O2 

  9bs cª‡kœi DËi   

(H2O) H2O 

 H(1) → 1s1; 

 O(8) → 1s22s22p4 
 8, 2, 6

1, 1

2

H2O

H2O2

H2O2

8 2, 6 Ne

(2, 8) 2

1 He

2



 (H2O)

H2O2

H2O2

H2O2

3 4



A, B C Z − 2, Z  Z + 1 B 

A  C 

 

B 

  10bs cª‡kœi DËi   

A, B C Z − 2, Z Z + 1 B 

B Ne Ne 10 A 

Z − 2 = 10 − 2 = 8  

C Z + 1 = 10 + 1 = 11

Na



A 16 C 1 

C Na 1

Na+ Na 2Na+ 

A O O2− 

2 Na+ 1 O2− 

A C Na2O

B 

He(2) ⎯→ 1s2 

(ns2np6) 

8

B 





  11bs cª‡kœi DËi   

1 2 16 17

1  2

5  6

Mg O| G¸‡jv wg‡j MgO †hŠM MVb K‡i| 

MgO

12 2, 8, 2

2 Mg2+ 

(2, 8) 8 

2, 6 2 O2– 

2, 8

Mg2+ O2– 

MgO 

CaS| GB †hŠMwU K¨vjwmqvg avZz 

(Ca) (S) 

Ca 20 2, 8, 8, 2

2 Ca2+ 

(2, 8, 8) (Ar) 

S 16 2, 8, 6

2 S2− (2, 

8, 8) (Ar) Ca2+ S2− 

CaS

 

MgO CaS





  12bs cª‡kœi DËi   

(PO
3−

4
 )

→ 2, 5   (N)

Ne 

(2, 8)

H(1)→1s1 He 

1s2 1 3 3 1 N 

3

NH3 

N H 

H2 



(1s1)

H 

(He) 1s2 

 H. + H → H. H H – H H2 

 HCl 

H H(1)→ 1 Cl(17) 

→2  8, 7 1 1

8 H Cl 



  13bs cª‡kœi DËi   

(1, 2, 3) 



CaCl2 

(Ca) 20Ca → 2, 8, 8, 2

2

(Cl) 17 Cl → 2, 8, 7 7

Ca 2

Cl (Ar) 

(18Ar → 2, 8, 8) Ca2+ 2 Cl 

1 Ar (2, 8, 8) 

Cl
–
 Ca2+ Cl– 

CaCl2

CaCl2 

CaCl2 

CaCl2 



(C)

− 

10
0 0 0

2

5

5

0

7

5

1

0

0

1

0

0

1

2

0 

0 2 4 6 8
1

0

1

2

1

4

1

6

1

8 



2−6

14−16

  14bs cª‡kœi DËi   

A − B B − C 

C − D D − E E − F 

(B − C) 2 – 6 (D − E) 

14 – 16 



B − C B 

BC D − E 

(H2O) H2O 

H2O 

H2O O H 

8O → 1s
2
2s

2
2px

2
2py

1
2pz

1 

 
1H → 1s

1
 

 H2O O 2 H 

H2O 

H2O 

 

H2O 

(H2O) 2 

1 = 9.11  10−28g 

 2 4 = 4  9.11  10−28g 

  = 3.64  10−27g 

 A, B, C D 6, 9, 17, 20

B D



B D

A C

  15bs cª‡kœi DËi   

B 9 B F 

2, 7 D 20 D Ca 

2, 8, 8, 2 2

(Ar) (2, 8, 8) Ca++ 2

1 F− 

F (Ne) (2, 8) Ca++ 

F− CaF2 

:    
.
F..    : + 

..
Ca + :    

.
F..    : ⎯→ 









:    
..
F..    :

−

 + 








:
.

Ca..:
++

 + 








:    
..
F..    :

−

 → CaF2 

 2, 7    2, 8, 8, 2     2,7                    2, 8             2, 8, 8            2, 8     

B D CaF2 A 6 A 

(C) C 17 C (Cl)

A C CCl4

CaF2 CCl4 

CaF2 

CCl4 

CaF2 CCl4  



B D A C 



NaF CH4 

CH4 

  16bs cª‡kœi DËi   

C(6) : 1s22s22p
1

x
2p

1

y
 

(5, 6, 7)

NaF Na F 2, 8, 1

2, 7  

Na 1

(2, 8) Na+ F 

F− Na+ 

F− NaF 

CH4 

(C) (H) (CH4) 

4 4



1 4

(2, 8) 

(CH4) 

 CH4 



N

a 

M

g 

A

l 

Si P S C

l 

A

r 

  17bs cª‡kœi DËi   

H2O 2 1

Na Cl Na Cl 

Na (11)  1s22s22p6 3s1   

 Cl (17)  1s22s22p6 3s2 3p5   

(3s1)

(Ne) = 2, 8 



7 (3s2 3p5) 

(Ar) = 2, 8, 8 

1

(Na+) Na+ 

Na+ (10)  1s2 2s2 2p6 = Ne 

 (Cl−) 

(Ar)

Cl−(18)  1s2 2s2 2p6 3s2 3p6 = Ar 

 

 (Na+) (Cl−) 

(NaCl) 

NaCl; 801C

NaCl 

 NaCl 

 NaCl 

Na+ Cl−

NaCl 

NaCl 

NaCl 



A B A B 



A B 

B 

A 

−

  18bs cª‡kœi DËi   

(H2O) 

2, 6

6 6

 A 

2

20 → 2, 8, 8, 2 

2 B 7

9 → 2, 7 1

A B AB2 A 

Ar 2, 8, 8 2

A2+ 

 B Ne 2, 8

1 B− 



 A 

2

 B 

B 

A 



M, Q, R S 6, 9, 17, 20

Q S 

Q S

M R 

  19bs cª‡kœi DËi   

2, 8, 1; 1

1, 2 3

5, 6, 7



4 4

Q 9 2, 7  S 

20 2, 8, 8, 2 S Q 

S 2 S2+

2, 8, 8 Q 

2, 8 Q S 

2 2 Q+

SQ2

 S = S2+ + 2e− 

 2Q + 2e− = 2Q. 

 

Q S 

Q S SQ2 M 

6 2, 4 R 17 R 

2, 8, 7

M

M

M R M

R M−R

MR4 

 SQ2 MR4 

 MR4 





H2 −129C −253C 

H2O 0C 100C 

NaCl 801C 1465C 

  20bs cª‡kœi DËi   

(CH4)  

H2  H2O NaCl

NaCl

H2  H2O

H2  H2O H2O H  

H2
−

 H H

H2 H2 



H2O

H O

H O O

(–) H (+)

H2O

 H2O H2O

H2O H2 

H2 (H2O) NaCl    

 H

O  

(2−) 

(+)

NaCl

NaCl

(Na+Cl−)

Cl− Na+ 

NaCl 

H2

H2 



CsF 

HC1 

−



  21bs cª‡kœi DËi   
CsF 

HCl 

HCl H Cl Cl 

Cl H 

HCl− 

(NaCl) (C12H22O11) NaCl 

Na+ Cl− NaCl 

(H2O)





  22bs cª‡kœi DËi   

C 

C 2pz
1





Na, Mg, Fe, Ca, Cu 

  23bs cª‡kœi DËi   





Al 



  24bs cª‡kœi DËi   

NH+

4

Al2 (SO4)3 

AlPO4

1. MgCO3
CO

2−

3

2. Na2SO4
SO

2−

4

3. Ca3(PO4)2
PO

3−

4

4. AgNO3
NO

−

3

5. KOH OH−

6. (PH4)2SO3
SO

2−

3

7. NH4OH OH−

8. Al(NO2)3
NO

−

2

9. Li2CO3
CO

2−

3

10. Na3PO4
PO

3−

4



−

NH4Cl + AgNO3 —→ AgCl + NH4NO3 

2NH4OH + H2SO4 —→ (NH4)2SO4 + 2H2O 



 (i) Na + Cl2 → NaCl; (ii) N2 + 3H2 → 2NH3 

20

(ii) 

(i) 

  25bs cª‡kœi DËi   

16g 602  1023 

 1g  
602  1023

16

 20g   
602  1023  20

16
 

     = 7525  1023

(ii) 

5

1

8

2



 

(i) 

(i) 

 



X, Y Z

HCl

X Z



  26bs cª‡kœi DËi   

HCl HCl 

HCl - H 2.2 Cl 3.5

HCl Cl H 

Cl H

Cl− 

H1+ Cl1− OH− H+ 

HCl 

X → Si (2, 8, 4) 

 Z → Cl (2, 8, 7) 

Si 4 Cl 7

Ne (2,8) Ar (2, 8, 8) Si 

4

Cl Ar (2, 8, 8) 

1 Si Cl 

1 Si 4 Cl 

1 SiCl4 

Si 4 Cl Ar (2, 

8, 8) X Z Si Cl 

 

SiCl4 

X Si 



X ⎯→ 14Si (2, 8, 4) 

  Y ⎯→ 16S (2, 8, 6)

  Z ⎯→ 17Cl (2, 8, 7)

Si, S, Cl 

4 6 7

Si > S > Cl 

 X 



B C

AC BC 

  27bs cª‡kœi DËi   

-18 



B -1 (K) C 

-17 (Cl)

K Cl 

1 2 16 17-  K 

19 2, 8, 8, 1 Cl 

17 2, 8, 7 K -1 Cl -17 

K K+ 

Cl Cl− 

A B -1 C -17 A = 

 H, B = K C =  Cl AC 

HCl BC KCl

HCl KCl 

AC BC 

 A, B, M B

A M

B

A M



  28bs cª‡kœi DËi   

1, 1, 2 3 

0, 1 2

A M 

A Cl B 

Ar

M A 

M Ca A, B M 17, 

18 2

1 2 16 17 

A 17 M 2

CaCl2 

(CaCl2) 

Cl  Ar Ca Cl Ar 

Ca 

18 Cl Ar Ca 

1 17 

Cl Ca 

Cl, Ar Ca 





17

14

  29bs cª‡kœi DËi   

17 

C 17 Cl CCl4 

4 4

 
•
•C •    • + 4 


Cl  ⎯→ Cl − 

Cl

 |

C

 |

Cl

 − Cl 



6, 

2, 4 8, 2, 6

CO2 

CO2 

14  

(SiO2) 

SiO2 

−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
− 

O        O       O        O 

−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
− 

O        O       O        O 

−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
−O−

 |

Si

 |
− 

(SiO2)



SiO2 

14 

 


  30bs cª‡kœi DËi   

CO2 

Na 1

2, 8, 1 1 Na 

1 Cl 

7 Cl 17 

1 17 



18 

(K)

19K → 1s22s22p63s23p63d4s1 

2n2 K 9

1

3d 4s 3d 4s 

K 19 3d 

4s-



   

 A 2 17 

 B 4 1 

AB

  31bs cª‡kœi DËi   



A

(F) 9 B

(K) 19

2, 8, 8, 1

K
+

2, 7; 7

2, 8

F¯
(KF)

AB (KF)



K
+

F¯ 

AB (KF)

 L, M N L M

N 2, 7 6

L M

N

L

  32bs cª‡kœi DËi   



L, M N L 2

L 2, 8, 8, 2 20

Ca (20)

M 7

M 2, 7 9

F(9) F¯ 

2, 8 Ca2+ 

F¯ F¯ 2

Ca2+ F¯ CaF2 

N 6

N  2, 6 8

O (8)

(MgO) 

(H2O) 

L (K) 

N L 





A=2,8,1      B=2,8,7 

A  10

A  B  

  33bs cª‡kœi DËi   

A  2, 8, 1 11

(Na)

(Na) 23

Na

23

 1 mole = 23gm 

1 mole 6.023  1023 



6.023  1023 Na 23gm

 1 Na 
23

 6.023  1023 gm 

 10 Na 
2310

 6.023  1023 gm 

                              = 3.8210¯22
gm 

 10 Na 3.8210¯22
gm

A  Na 11

2, 8, 1

B  2, 8, 7

17  B Cl A  'B' 

A  Na 

Na+ 

2, 8, 7; 7

2, 8, 8

2, 8, 8 

Cl¯ 

NaCl

NaCl

A B





X, Y Z 9, 19 16

X  Y X Z Y Z

  34bs cª‡kœi DËi   

(C3H8) (C4H10) 3 4

44 58

X  Y F K

9F (1s22s22p5 e− = F (1s22s22p6  

 19K (1s22s22p63s23p64s1 e- = K+ (1s22s22p63s23p6) 

 K 
+
F 

−
 = KF



X  Z SF6

S 12

S SF2 SF4

S 

8

S 

10

S 

12

 X  Y K S

 19K (1s22s22p63s23p64s1) e- = K+ (1s22s22p63s23p6) 

16S (1s22s22p63s23p4 2e- = S2- (1s22s22p63s23p6  

KF; SF2, SF4, SF6; K2S

KF

K2S S F

SF2, SF4, SF6

KF K2S

SF6

KF K2S

SF2, SF4, SF6

KF K2S

SF2, SF4, SF6



A ns2 
B (n + 1) s2 



C ns2np4 
n = 3 

B C 

AC BC 

  35bs cª‡kœi DËi   
2 Be Ra

(H2O)

(R-OH) (C2H5OH)

H+ OH¯ C2H5O¯

H+

B (n+1)s2 n=3 B

3 + 1 = 4 4s2 2 B

C ns2np4  n = 3 3s23p4

6 C

B C

B  2 2

B2+ C B

2 C2-



B2+ C2-

BC

BC

B C

AC BC

BC

BC A ns2

2 A C B

AC

AC BC


