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= 4.4g

SCERT T
ELA

NGANA



       2020-21       31

STP

4.4 g x 22.4 L

44g
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pH

pH
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pH

5 2

pH
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2NaCl + (aq) 2H2O (l)       2NaOH(aq) Cl2 (g) H2 (g)

(Bleaching Powder) 
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CFCs

(CaOCl2)
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(NaHCO3)

NaCl H2O CO2 NH3       NH4 Cl NaHCO3 

p H 1 2

NaHCO3

2NaHCO3    Na2CO3 H2O CO2
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CO2 NaHCO3

Antacid (ii)

(iii)

(antiseptic) (iv)SCERT T
ELA

NGANA



     2020-21 52

Washing Soda 
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Na2CO3 10H2O    Na2CO3 . 10H2O

(i)
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(Dry)

(Removing water of crystallisation) 
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Guard Tube

Potenz, Antacid pH

Hydrated Salt

H-(aq) H+(aq)

(0-14) pH
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(AS5) (Electricity) .3

(AS7) .4

(AS7) .5

9 7 11 1 4 pH pH E D C B A .1

(e) (d) (c) (b) (a)

(AS1) pH

(AS1) 5.5 pH .2

(AS2) .3

6 pH (a)

(b)

(AS2) .4

(HCl) A B A .5

(AS3) B

(AS3) pH 6 pH .1

(AS5) .2

.1

(d) (c) (b) (a)

( ) .2

(d) (c) (b) (a)

( ) .3

(d) (c) (b) (a)

( ) _________pH .4

10 (d) 5 (c) 4 (b) 1 (a)

( ) .5

KCl (d) LiCl (c) HCl (b) NaCl (a)
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( ) .6

(d) (c) Basic (b) (a)

( ) .7

(b) (a)

(d) (c)

( ) (pH=1) .8

(d) (c) Purple (b) (a)

( ) .9

(Antiseptic) (d)Antacid (c) Analgesic (b) (Antibiotic) (a)

( ) _______ .10

(d) (c) (b) (a)

.1

-

.2

.1

pH .2

pH .3
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Refraction of Light at

Curved Surfaces
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o

Snell

3

o

4d 4c 4b 4a

1

4a

2

4c
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4b

4

4d

4b 4a o
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o

4d 4c o

o

4(b) 4(c) 4(a)

4(a) 4(d)

4(d)

(Focal Point)

o

o

o

5 n2 n1

'O'

A

2 AI 1

I

5

u PO 5

v PI

R PC

n2 n1
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ACO

ACI

Snell

2 1

(1)

(2)

NC NO NI (P) N

PC PO PI

(3)

(4)

(4)

-
-
-
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-

-

(u) PO

(v) PI

R PC

PO=-u, PI=v,PC=R

(4)

1/R

5

v u

1

(b) (a)

(d) (c)

n x

  =  n1

u = -x n2 = n  n1 = 1

E1 v = -y
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y>x n>1

x

y>x y

(c) (a)

n R 2

E2

n2  =  n    n1  =  1  n1

3

n1=n

n2=1

U = -R

R = -R

Using

   

v=-R
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o

o

o

6

(Bi Convex Lens)

(6a)

6(d)

6 ( e ) 6 ( c ) 6 ( b )

6(f)

6(a) 6(e)6(c)

6

6(b) 6(d) 6(f)
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C (Centre of Curvature)

C2 C1

(R)

R2 R1

C2 C1 7

Optic Centre (P) (Pricipal Axis)

(Focal length of the lens)

8(a)

8(b)

Focal Point or Focus (F)  

f Focal length

8(e)  8(d)
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o

8(c)

8(d)

2f C2 C1

I

9(b) 9(a)

10(b) 10 (a) II

III

8(d) 8(c)

(focus) o

IV

11(b) 11(a)
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o

12(b) 12(a)

(focal

plane)

IV I

-

-

-

-

-

-1
o

o
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8(a)

-2
(13)

F1 C1 (C2)

(13)

-3
(C2)

C1

14

-4
(F2) (C2)

C1 15

-5
(F2)

16
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-6

17

(magnified image)

-1

-2

(Microscope)

F1 C1

o

18

MN (S) 4

E4 (F)

(F1)
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(S) -

(P')

(S) -

F0 (P)

(I) F0 P' -

(S) I -

5

E5(a)

E5(b)

4

E5(d) E5(c)

o

V

V V
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o

V

1

60

v u

30 40 50 1

1

o

o

o

o

o

o

v (u) 1

1 o

'f' 'v' 'u' o

II' (19) OO'

(19)

o

(u)(v)(f)

1
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(Lens Formula)
F1 O'

P (I') (O') (19)

P

I' P O'

OO' 19 I O O'

II'

PP'F1 (19) PF1 PI PO

F1II'

(1).............   PP' / II' = PF1 / F1I

F1I = PI - PF1 19

(1) F1I

(2)............. PP'/II' = PF /(PI-PF1)

OO' / II" = PO /PI PII' OO'P

OO'=PP' (19)

(3)............. PP'/II'=PO/PI   

PO / PI = PF1 / (PI - PF1) (3) (2)

PI / PO = (PI - PF1) / PF1

PI / PO = PI  / PF1  - 1

  (4).............  1 / PO = 1 / PF1  - 1 / PI PI

PO= -u  ;  PI = v;   PF1 = f  

  1/f  = 1/v - 1/u (4)

(Lens formula)

'v' 'u' 1

2020-21
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(Magnification) 

II' OO' 20

 II'P  OO'P

21 6

100 1

E-6 x

u= -x v= 100-x f= 21

  1/f  = 1/v - 1/u 

x

70 30
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2

2 (20)

o

o

o

o

(Lens maker's formula)

21 'O'

na

nb

'O'

R1 A

21
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A
Q

PO = -u;  (21)
v = PQ = x

R = R1

n2 = nb   n1 = na

n2/v - n1/u=(n2-n1) / R 

B (R) A

I B

21 I Q

u = PQ = + x

PI = v

R2 = -R2

2 1

Suffixes

n1=nb n2=na

n2/v - n1/u = (n2-n1) / R  

(2) (1)

na

 nb / na = nba
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 1/f  = 1/v - 1/u 

Lens maker's formula n

R2= 60 R1= 30 7

n=1.50

n=1.5 R1= -30 R2= 60 E-7

1/f = (n-1) (1 / R1 - 1 / R2) 

1/f = (1.5 - 1) (1 / (-30)  -  1 / 60)

f = -40 

 

2020-21

SCERT T
ELA

NGANA



77

'R' n2/v - n1/u=(n2-n1) / R o

n2 n1

o

v u f 1/f = 1/v - 1/u o

f n R2 R1 1/f = (n - 1) (1/R1-1/R2) o

o

C2 F2 C1

C2 C1

C2 C1 F1

F1

F1 P F1

(AS1) -1

(AS3) -2

(AS3) -3

F2 (ii) C2 (i)

-1

(AS1)
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60 20 -2

30 (AS1)

f n =15 R -3

(AS1)

24 1.5 -4

(AS7) R2= 12 R1= 6

1 -1

(AS2)

(AS3) -2

AB Q-3 -3

(AS5)

fig -Q 1

fig - Q3
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N1N2 Q-4 -4

(AS5)

Q-5 SI S -5

(AS5)

15 40 -6

(AS5)

-7

(AS7)

-1

(d) Acrylic (c) (b) (a)

-2

(a)

(b)

(c)

(d)

n R -3

f=(n-1)/R (d) f=R/(n-1) (c) f=R/2(b) f=R (a)

fig - Q5
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.1

f2 f1 .2

(i)

(AS3) d (ii)

.1

(AS4)

.2
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Human Eye and
Colourful World

Lenses

Lens

(Least distance of distinct vision)
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10 25

8 7

25cm

2 1

25

PVC

40 35 30 20

1

30 25

1
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25 1

25

Clamp

30 Clamp

25 AB 2

CD B A

A'B' AB AB

2

EF AB 2

B A F E

600

600

60
0

600 25
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Structural of Human Eye

3

Eyeball

Cornea

Aqueos Humour

Iris Crystalline Lens

(Iris) Pupil

Variable Aperture

2.5 (Eye Ball)

2.5

(Eyelens)
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EyeBall

3

Accommodation

1- 25

125

Cones Cones rods

1 rods
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4a

 u = - V=2.5

25

u = -25 cm ; v = 2.5 cm

1/f = 1/v - 1/u 

2.27 2.5

 Accommodation of Lens

2.27 2.5

Myopia i

Hypermetropia i i

Presbyopia i i i
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Myopia

2.5

5(a)

5(b)

25

Extreme Point

5(c) M

M M

(L)

5(d) 5(c)

Far Point M

Far Point

Myopia

(L)

2020-21

SCERT T
ELA

NGANA



88

(biconcave)

Far point v u

-D =  = v u=

f  

Lens Formula

1 / f = 1 / v   - 1/ u  

f

2.27  

(Hypermetropia)  

2.27

6(a)
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6(b) H

6(b) 6(a) H H

6a (L) H

d Near Point

(L) H

H

L

(biconvex)

H L

6(d)

6(d)

(u)=-25 cm

-d= = v

'f'

Lens Formula

1 / f = 1 / v  -  1 / u 

f = 25 d / (d - 25) f

'f' d >25cm
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(Presbyopia)

Ciliary Muscles

bi-focal Lens

Prescription

(Prescription)

(Power of Lens)

'f '

P=1/f; P=100/f

'D'  dioptre

2D :1

P=2D

P = 100 / f  ; 2 = 100 / f  

f = 100/2 = 50 cm

f =50
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(Dispersion and Scattering of light)

Prism

(Prism)

PQR

M PQ 7 M PQ

iI Incident Ray

N M

N PR

i2 PR N

A PR PQ

d
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20 x 20

R Q P

A PR PQ

M PQ

M M PQ

30o

M

1

8

B A

C D C PR B A

B A D

PR

N N PR

1

1

(i1) (i2) (d)
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D C N M B A N M

'O'

1 'd' 'd'

 1 50o 40o

Y X

9

X

Y

Y D

X

1

Derivation of formula for refractive index of a prism 

10(a)

OMN
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 d=(i1+i2)-(r1+r2) (1)

PMN

A+(90o-r1)+(90o-r2)=180o

  r1  + r2=A (2)

2 1

d = (i1+i2) - A

A + d = i1  + i2 (3)

n1Sini = n2Sinr  Snell's

'n'

n1=1;  i-i1;  n 2=n;  r=r1  M Snells

 Sin i 1 = n Sin r1 (4)

n1 = n  ; i = r 2  ;  n2 = 1 ; r = i 2  N

n Sin r2  = Sin i2 (5)

10(b) i1=i2 D

10(b) MN QR MN

D d i1  =  i2

3

A + D = 2i1

   i 1 = (A + D) / 2

2 r1=r2 i1 = i2

  r1 = A / 2 2r1=A

4 r1 i1

Sin {A+D / 2} = n Sin(A / 2)

    n = Sin(A+d / 2)/Sin A /2 (6)
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30o A=60o :2
D=30o A=60o :

 =

Light On Light Light

Narrow Beam

11

3
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4 3

Ray Theory

Ray Theory

(Dispersion of Light) 
3

 VIBGYOR

Fermat's Principle

3

4 3

Violet
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4 3

VIBGYOR

(Violet)

7

f v

f v = f 

v

3
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Tube

Colours

12

Spectrum

(Vo i le t )

Voilet

42o 0o

12 42o

(Voilet)

13
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Voilet 42o

40o 40o

42o

VIBGYOR

14

(Voilet)

14
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(Scattering of light)

15

90o
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O2 N2

O2 N2

hypo
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Raman Effect Raman Effect

Hyper Meteropia Eye Lens

Press byopia
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60o 25

Myopia

Hyper Metropia

Presbyopia

n = Sin[(A+D) / 2] / (Sin A / 2) 

D A

VIBGYOR

ASI Myopia 1

ASI Hypermetropia 2

AS3 3

ASI 4

AS1 5

n2 n1 1 6

( 2=n1 /n2) ASI

AS7 7

8

AS7
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 AC   AB 13 1

AS5

AS7 Ground Glass 2
30o 40o 3

AS7 25 50

100 Hypermetropia 4

AS7 33.33 1D

1

b a

d c

2

b a

d c

_______ 3

d c b a

4

MCQ-4

RS PQ d RS c QR b PQ a

5m 5

10m b 5m a

2.5 d 5m c

MCQ 4: 

(1):
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6

d c b a

1

2

3

AS4 1

2

3

4
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(Structure of Atom)          
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(Spectrum) 

(VIBGYOR) Violet, Indigo, Blue, Green, Yellow, Orange, Red 

(Wave Nature of Light)  

C = 3 x 108 m / s 

( ) ( )

1/s S-1 ( )

1
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(C) ( ) ( ) 

(Electro magnetic spectrum) 

(Electro magnetic spectrum) 

2
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(Max Plank)

h  

 h h h nh

"h" E = h

" " 6.626 x 10-34 JS 

(E)

paste) 

(Crimson 

red) 
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(Line Spectra)

(Finger Print)

 quantised E1, E2, E3

(Ground state)

(emission line) 

1922

3

2020-21

SCERT T
ELA

NGANA



111

(High resolution) 

Bohr-Sommerfield model of Atom

(Fine Spectrum)

 4

l = 1

l = 0
l = 0

l = 1

l = 2

l = 0
l = 1

l = 2

l = 3
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(Quantum mechanical model of an atom) 

1918
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(Quantum Number) 
  n, l, m1

(Principal Quantum Number) (n) 1

(n = 1, 2, 3, ........) n

n

n

n K, L, M,..... n = 1, 2, 3, ........

K L M N

n 1 2 3 4

(The Angular momentum Quantum Number) (l) 2
l n-1 0 l n

"l"

s, p, d,........ "l"

l 0 1 2 3

s p d f

1s l = 0 n = 1 

l = 1 2s l = 0 l = 1 n = 2 

2p
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l n = 4

l n = 4

(The Magnetic Quantum Number) (ml) 3
l -l  ml

(2l + 1) ml l

-l (-l + 1) ......-1, 0 , 1 ......(+l - 1) + l

1s  ml   (2l + 1) = 1 l = 0

x, p -1, 0, +1  m1   (2l + 1) = 3 l = 1

px, py, pz, y, z

p

"l" ml

(2l + 1) "l" 

l

0 s

1 p

2 d

3 f

d p s-5

2pz2py2px
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2

3

(ms) 4
(Spin Quantum Number) 

ms l, n 

(Sodium vapour lamps) 

(Spectroscope) 

(Doublet)

ms

(2l + 1)

2-

3-
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(- 1/2) (+ 1/2) 

(electronic configuration)

   (Electronic Configuration)  

x l n  nl x

nlx

1s1 (Z) = 1 (H)

1s1

H

(He)

(Z = 2)
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(The Pauli Exclusion Principle)  

1s 1s 

 1s2  He 

He ms ml l n

ms = + ' '

ms = - 

ms

He 

(Aufbau principle)

'n' 2n2

2 ( 2 l + 1 ) ( s , p , d , f )

14 10 6 2 l = 0, 1, 2, 3......

" " " "

1s2
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(n + l) .1

n (n + l) .2

(n + l) 

(Z)

(Z = 6) (C)

py px

(Hund's Rule)  

degenerate orbital 

  1s 4 1s2 2s2 2p2 (Z = 6) (C)

2p 2 2s

2p

6
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C = (C) ( ) ( )

E = hv 

4-
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m1 l n 

(degenerate orbital) 

(AS1) .1

(AS1) .2

(AS1) .3

(AS1) .4

(AS1) nlx .5

(AS2) L K .6

(AS1) (a) .1

(b)

(c)

(d)

(e)

2020-21

SCERT T
ELA

NGANA



121

L K M .2

(AS4)

.b .a

.d .c

.3
(AS1)

(AS1) Na .4
i .5

(AS2)

(AS4) 1s1 ii

(AS7) 1.0m .6

.1
  (d) (c)   (b)    (a)

L .2
16 (d) 8 (c) 4 (b) 2 (a)

l = 1 .3
0 (d) 3 (c) 2 (b) 1 (a)

.4
ms (d) ml (c) l (b) n (a)

.1

.2

d p s .3

(AS4) .4

  1s2         2s2             2p3

N (Z=7)
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7

Classification of Elemets
- The Periodic Table

(Medical store)

(Super Bazar)

(1661)

(Laviosier) 18 13 (Element)

91 1940 63 1865 11

17
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118

(Joseph Louis Proust) 18

'1'

(Dobereiner's law of triads)
(Dobereiner-1829)

(Triads)

3
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(K) (Li) (Na)

o

o

o

-1

-2

Br F Cl  F, Cl, Br

-3

(Newland's Law of Octaves)
(1865)

7

3.51g/cm3 1.55 (Ba) (Ca)

(Sr)
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1

(H)

(Cl) (Fl) (H) (Cl) (Fl)

(K) (Na) (Li)

(Ni) (Co)
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       (Pt) (Ir) (Pd) (Ni) (Co)

(F, Cl, Br, I)

(Ca)

56

(Mendeleeff's Periodic Table)

2a
B A

R2O
K2O Na2O Li2O K  Na Li

Ca Mg Be RO
CaO MgO BeO

(Periodic Law)  
  
   

1871 2
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1871 2a
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I '8' -1

VIII

B A

(Li, Na, K, Rb, Cs) IA

' 7 ' (Periods) -2

7 1

3

(Eka)

  

  (Eka)

(Ga)

37oC 30.2oC
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(Au) (In) (Be)

13.5 (Be)

 =

4.5 x 3 = 13.5 '3' 4.5

9 (Be) 4.5 x 2 = 9 2 3 (Be)

Mg, Ca

(Au)

(I) (Te)

I (126.9U) Te (127.6U)

101

-1

126.9 I 127.6 Te

IA B A -2

Cu, Ag, Au I B Li, Na, K

VIIB (Cl) VIIA
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Ea2O3, EsO2

1913

(I) (Te)

(Modern periodic Law)

132

(2)

(Z)
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1 's'

'd' 6 3 'p'

7 ' f ' 10 5

(Differentiating 14

s, p, d, f electron) 

s Na 3s(differenitiationelectron) (Na)

p p (defferentiating electron) (Al)

d d (defferentiating electron) (Sc)

f f(defferentiating electron) (Ce)

58Ce   1s2  2s2  2p6  3s2  3p6  4s2  3d10  4p6  5s2  4d10  5p6  6s2  5d1  4f1

2020-21

SCERT T
ELA

NGANA



1321322020-21

SCERT T
ELA

NGANA



133

(Groups)
VIII I

B A

B A 18 1 IUPAC

(VIA)16 (IIA)2

ns1 Fr Li (IA)1

p s

(Periods)
7 1 7

(main shell) -1

1 (K) (He) (H)

2 L K  Li, Be, B, C, N, O2, F, Ne
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(Plant ash) K Na (aliquili = plantashes)

IA

(VIA) 16 (Chalcogens=ore product)

(VIIA) 17 (Genus=produced) (Halos-sea salt)

(VIIIA) 18

s -2

p s

(1s) (K) K

2 1s2(He) 1s1 (H)

L 2p 2s L (L) -3

Li, Be, 2s1,2s2,2p3 to 2p6

(B to Ne) p (Li, Be) s B, C, N, O, F, Ne

3d 3p 3s 3 (M) (M) -4

8 3d 4s

(Al to Ar) p (Na, Mg) s
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4s, 4p, 4d, 4f (N) (N) -5

4p 3d, 4s

(31Ga p (Sc to Zn) d 10 (K,Ca) s 18

18 to 36Kr)

(37Rb to 54Xe) 18

f 14 (6s) s 2 (55Cs to 86Rn)

(6p) p 6 (5d) d 10 (4f)

57La 58Ce to 71Lu (Lanthanoids) (Lanthunides) " 4f "

Lanthonide

p (6d) d 10 (5f) f 14 (7s) s 2

90Th to 103Lr (Actinides) (Actinoids) 5f (7p)

f Actinoides Lanthanoids

Cl Cl to Cl- "heir" Ide

"Oid" Cl-

15 57La to 71Lu 58Ce to 71Lu 57La to 70Yb

21Sc and 39Y

57La to 71Lu 21Sc, 39Y

89Ac to 90Th to 103Lr (Actinoids)

89Ac to 103Lr 102No
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VIII

d

(transition metals)

(IIIB) d

(Inner Transition Elements)

(Metalloids)

s B Si As Ge

18 p

Ge As Si B

(Gradation)
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(Valence) -1

Ca 1 Na NaH H Na

2 Ca CaO O

V

8-7=1 8

4 1

p s 1 2 3 4

20

75

(metallic radii)

Cl2
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 (Pico meter) 'pm' 

1pm = 10-12m

f d
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Na+ N (Na+) (Na)

11 11 (Na) 11 (Na)

3s Na+ 10 11 Na+ 3s1

Na+ 2s22p6

Na+

(cation) Na Na+

anion (Cl-) (Cl)

Cl- Cl

1s2 2s2 2p6 3s2 (Cl-) 1s2 2s2 2p6 3s2 3p5 (Cl)

17 17 3p6

(Cl) (Cl-) 18

(Anion) (Cl)

(a)Na, Al      (b) Na, Mg+2      (c) S2-, Cl-      (d)Fe2+, Fe3+      (e) C4-,F-

Ionization energy

(2nd Ionization Energy)
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140140

 = IE1

= IE2

(Nuclear Charge) -1

17Cl 11Na

(Screening effect or sheilding effect) -2

55Cs 3Li

55Cs

(Penetration power of the orbitals) -3

 4s> 4p>

B 1s2 2s2  2p1
5B 1s22s2

4Be 4f 4s 4d> 4f>

2s 2p

(Stable Electronic Configuration) -4

7N (1s2  2s2  2p3) 7N (1s2  2s2  2p4)8O

(Atomic radius) -5

'Na' 'I' F

'Cs'

KJ mol-1

ev atom-1
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Electron affinity - Electron gain enthalpy 

enthalpy

M  = E1

M  = E2

(2nd electron affinity)

KJ/mol 
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enthalpy

enthalpy 'Cl' 'F'

enthalpy

enthaply

enthalpy

(Electronegativity)

enthalpy

(Mulliken)

=
2
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2.20

F(4.0), Cl(3.0), Br(2.8), I(2.5)

Li(1.0), Be(1.4), B(2.0), C(2.5), N(3.0), O(3.5), F(4.0), Ne(-) 2

'Cs' 'F'

(Metallic and Non-Metallic Properties)  

Na, Mg, Al, Si, P, S, Cl  

Cl P, S (Metalloids) Si Al Mg Na

(IVA)14

C      Si      Ge      Sn      Pb  IVA

Pb,  Sn (metalloids)  Ge Si
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o

o

o 

o

o

o

7 18 o

differentiating electron o

s,p,d,f

f Zn d o

o
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0 4 1

(AS1) -1

(AS1) -2

(AS1)  s, p, d, f -3

(AS1) 17 -4

_____________

_____________

_____________

_____________

_____________

_____________

_____________
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(AS1) A,B,C,D -1
-1 1s22s2 -A
-2 1s2  2s2 2p6 3s2 -B
-3 1s2 2s2 sp6 3s2 3p3 -C

'C' -4 1s2 2s2 2p6 -D

18 p s -2
(AS1)

X, Y, Z -3
Z = 2, 8, 2 (c) Y = 2, 6 (b) X = 2 (a)

18 (iii (ii (i

(AS1) -6

(AS1) -5

(Period Number)

1

2

3

18 18 4s, 3d, 4p 4

5

6

32 7s, 5f, 6d, 7p 7

(Period
Number)

(Total No. of
elements)spdf

1
2
3
4
5
6
7
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(AS1) (a) -4

(AS1)  -5

B Al (iv) N  P (iii) Li  Cs (ii) Mg  Ca (i

(AS1) -6

K  Br (iv) Br  F (iii) Li  O (ii) Mg  Na (i)

(AS1) -7

(ii) (i)

(AS2) 64 46 37 9 -8

Y 16 X 13 -9

(AS2)

(AS2) 19 10

(P) (G) (b)

(AS1) (N)

2020-21
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-1

(AS7)

Y X 2 -2

(iii) (ii)  (i)

(v) (iv)

2 -1

8 (b) 2 (a)

32 (d) 18 (c)

VA (Z=7) -2

14 (b) 9 (a)

17 (d) 15(c)

2 8 7 -3

(Z=9) (b) (Z=7) (a)

(Z=18) (d) (Z=15) c)

-4

(b)   (a)

(d) (c)
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NaOH HCl -1

Al

metalloid

VIIIA -1

(AS4)

IA -2
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150

Chemical Bonding

118

NaCl2 HO2 NaCl H2O

NaCl
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19

Davy's experiment

(1778-1819)

250 1807

KCl NaCl

A Votaic pile

Experimental setup in Davy
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VIIIA 18

(He)
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1 18

Ar

X Na

1

1

H

2 -
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13-18 1-2

13 2 1

4 14

2

ns2, np6

Electronic theory of valence by Lewisand Kossel

1916

VIIIA VIIA VIA VA IVA IIIA IIA IA

Cs Li IA

11Na  2, 8, 1,         11Na+   2, 8

Ba Mg IIA

12Mg  2, 8, 2         12Mg2+   2, 8 

IIIA

2020-21
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13Al  2, 8 , 3   ;   13Al3+  2, 8

VIA

8O  2, 6   ;    8O
2-  2, 8

VIIA

9F   2, 7   ;   9F -  2, 8

VIIIA

VIIIA

  10Ne  2,8

8 VIIIA

8

2020-21

Rn
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VIIA IA

(Octet rule)

Kerel)

(bond)

(Chemical bond)

Ionic bond A

1

VIIA IA 2

Halogens

3

4

Cations

2020-21
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2 1 Mg Na

1 2 3 7 6 5 5

anion

8

= 8 

(8 - 7) = 1

Formation of ionic bond  6

Cations

Anions

2020-21
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AlF3 Na2O MgCl
2

NaCl

(NaCl) 1

(Na+) (Na)

(Ne)

(Ar)

    2,  8,  7                 2,  8,  8                                      

NaCl
Cl- Na+ Cl Na

NaCl

(MgCl2) 2
MgCl2

2020-21
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MgCl2

'Ar' Cl- 'Ne' Mg2+

2Cl
_

Mg2+

MgCl2

(Na2O) 3

(Na+)

O2-

Na2O

O2- 2Na+ Na

(Ne) O2- 'Ne' Na+

Na2O 2Na+ O2-  

(AlCl3)

(Al3+)

(Cl-)

2020-21
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AlCl3

Na+Cl-

Na+

Na+ Cl- Cl-

Cl- 6Cl Na+

6Na+

NaCl 

(Face centred cubic lattice crystal)

(Coordination number)

6 Cl- 6 Na+

electropositivity

(17Cl) (9F) (8O)

electronegativity

2020-21

SCERT T
ELA

NGANA



161

1.9

1

2

3

4

(Covalent bond) B

1916 G.N.Lewis

Covalent Bond

F2

2020-21
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(dots)

(duplet)

O2

6 2,6 8O

O2

O2

(N2)
3 2,5 N

N2

2020-21

SCERT T
ELA

NGANA



163

(CH4)
4 (C) CH4

C-H CH4

(NH3)
1H 2,5 7N N-H

1
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(H2O)
(O-H) H2O

1 1H 2,6 8O

2 2

H2O

Angstraom unit (Ao) nm

(pico metre) 100 0.1 10-10 (Ao)

1 nanometre =10-9 metre

1

3

2020-21
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Valence shell - elctron -

pair repulsion theory (VSEPRT)

(Sidgwik) 1940

Gillespie (Powell)

1957 (Nyholm)

VSEPRT (1

(2

(3

165

BeCl2 2

NH3 109o 28' CH4 120o BF3 180o

o 104o 31'  H2O 107o 18'

AO

(KJ/mol-1)
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lone 4.1

180o pair

4.2

120o

8 B Be BF3 BeCl2  

(electrondificient molecules) 6 4

4.3

109o 28'

(C) 109o 28'  (CH4)

2020-21
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4.4

NH3

(3N-H) N (NH3)

NH3

109o 28'

107o 48'

N triagonal pyramidal NH3

(4.5

(H2O)

(H2O)

(CH4) (lone pair)

V

104o 27'

(Strength of bonds) (VSEPRT)

(Lewis)

(Concept)

2020-21
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Valence Bond Theory

Quantum 1954 (Linus Pauling)

Mechanicl Model

(1

(orbital) (orbital) (orbital)

(overlap) (Opposit spin)

'1S' H (orbital) '1S' H H2

H2 H-H

H    H                 H2       

S 2

3

4

" "

" " " "

d p " "

(Nodal plane)

Cl-Cl

3pz1 (Cl) 3pz (Cl) Cl2

2020-21
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HCl
'3p'  Cl '1s' H

HCl

N2

px 7N 1s2 2s2 2px1 2py1 2pz1 7N
pz py end-onend overlap px-px

px-pz side- on side pz py 7N
pz-pz py-py end-on-end

N2

O2

py O8 py 8O 1s2 2s2 2px2 2py1 2pz1 8O
py-py (end-on-end)

pz pz 2pz

( pz-pz pz-pz

(Double bond) 2O

Valence bond theory hybridisation
(BeCl2)

Is2 2s2 4Be

4Be

2s excited state 4Be

2px

2020-21

SCERT T
ELA

NGANA



170

17Cl 1s 2  2 s 1  2 p x1 4 Be

1s2 2s2 2p6 3s2  3px2 3py2 3pz1

2s Be 2s-3p Be

2px Be 2px-3p 3pz

Be-Cl 3p

180

Hybridisation of Atomic 1931 Linus Pauling

orbitals 

2px 2s 4Be

(Intermix)

Hund 's  ru le

sp

sp Be

sp Be 3pz
1 180o

sp-p BeCl

BF3

2px1 5B  1s2 2s2 2px1 5B

B-F B-F

1s2 2s1 2px1 2py1 Boron (B) (i

B B-F BF3 (ii

 2s 2px 2py (Intermix)

sp2

BeCl2   
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sp2

B 120o

sp2

2pz (F)
F9 = 1s2 

sp2 B 2s2 2px2 2py2 2pz1

sp2-p

NH3

H N
=107o 48' N-H

1s2 2s2 2px1 2py1 2pz1 7N

P N 1s H
N 107o 48' 109o 28'  p-s

sp3 N
sp3 4 2px, 2py, 2pz 2s 7N

sp3 sp3

sp3

sp3 N 1s H
=109o 28' sp3 s-sp3

lone pair sp3

=107o 48' =109o 28'

1H 1s2 2s2 2px2 2py1 2pz1 8O =104o 31'

s 1s1

p s-p

=104o 31' =90

sp3 O
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(2px
1, 2py, 2pz) p (2s) s O

O sp3

sp3 sp3

s O

sp3-s

sp3 104o 31' 109o 28'

V

C2H2 C2H4 CH4

C2H6 HCl NaCl

30.0 36.5 58.5 1

2

3

-183 OC -115 OC 801 OC 4

-88.63 OC -84.9 OC 1413 OC 5

6

7

NaCl

HCl

(like dissolves in like)
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Cation       

     Anion

      

   

(VIIIA)

anions

duplet
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(AS1) 1

2

(AS1) (FigQ3)

Y (b Y (a

(d X (c

(AS2) Y X (e

(3

(AS1)

4

(AS5)

Cl2 (c) (H2O) (b) (CaO) (a)

(AS5) Lewis (5

(CO2) (f) (CaCl
2
) (e) (Br2) (d) (c) (b) (a)

(1

(AS1) CaO (NaCl)

(AS1) 17 11 6 C B A (2

(ii) (i)

(iii)

(AS6) Lewis (3

(4

O2 (b) N2 (a)
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(AS5) 1

(NH3)

(CH4)

 (AS1) (a)

(AS5) Lewis (b)

1

(d) (c) (b) (a)

X Y 11X
23 2

-2(d) -1 (c) +2(b) +1(a)

'A' ACl4 'A' 3

4(d) 3(c) 2(b) 1 (a)

(4

(d) (c) (b) (a)

(5

4(d) 3(c) 2(b) 1 (a)

(6

(d) (c) (b) (a)

(7

104o.31' (d) 110o (c) 120o (b) 180o (a)

(AS4) (1
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Electric Current
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20 Lorentz Drude

1

1

1-
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2

q/t t q

A ampere SI

Ammeter

3

178

2-

2020-21

=Q

t
I=

1C
s

1A=
1

1
16.625x1018  1
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'A'

4 Vd

n

Vd

4 AVd

nAVd

D 'q'

nqAVd

  I = nqAVd 1

 2

1.602 x 10-19 C  'e'

1A

n=8.5x1028 m-3 A=10-6 m2

q = e 2

i=nqAVd

Vd q 'A' 'n'
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Vd q Vd q

Vd q

Potential Difference

q Fe

5 'l' B A

q

W=Fel

W/q=Fel/q = 

B A l

l 'V'
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'V' Volt S.I

anions Cation

W/q B A

A B A

B

6

Fc

2020-21

1

1 
= 1

IJ

C
1V=
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(Anode)

Cathode

Fe

Fe Fc

7

Fc Fe

Fe

8 Fc

9
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Fc Fe

(Cathode) (Anode)

Fc Fe

Electromotive Force (emf)

Fe

Fe

Fe q

Fe Fc 'W'

'd'  W = Fcd 'q'

1

 Fc  = Fe

emf W/q

emf

(emf)
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V/I   

10 1.5v

LED

V / I (I) (V) 

Cell Cell

Cell5 Cell4 Cell 3

V/I

V/I
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X 'V' Y I I V

11

LED

LED

1 'V' I 

V/I I V

V/I

I V LED

12

I V

George Simmon Ohm  

(V)

'R'

V = I R

Ohm SI

2020-21

1

1
1
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I V LED

LED's

(Limitations of Ohm's Law)

V-I

Resistor

Electric Shock  

100

500000

24v

1,00,00

I = 24 / 10000 = 0.00024 A
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(Main)

240V

I = 240 / 100000 = 240V

0.0024A

0.07A

2 0.07A

2

0.001

0.005

0.010

0.015

0.070
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240V

Multimeter

Display

Selection Knob

V

Common or ground Port 'COM' Ports

Lead mAV Lead

DC AC AC   

2K

1 0.00
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2M 200k 'Over Load' 'OL' 1

200 2K 0 0.00

13

 Nature of Material and Resistance

B A 14

B A
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Length Conductor and Resistance

14

10 B A

l R

1

Cross Section area and Resistance   

B A 14

2     

2 1
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15

- m  S.I 

Tungsten

3422Co

10
14

10
16

86% Alloy

30 2% 12%

100

Alloys Heating Element

Germanium Silicon

1015 1010 105

S e m i 1 0 1 6

ICs conductors

Integrated Circuit ICs

T.V

3

20oC (Ohm - m)

1.59 x 10-8

1.68 x 10-8

2.44 x 10-8

2.82 x 10-8

3.36 x 10-8

5.60 x 10-8

5.90 x 10-8

6.99 x 10-8

1.00 x 10-7

2.20 x 10-7

1.10 x 10-6

2.50 x 10-6

4.60 x 10-1

2.00 x 10-1

6.40 x 10-2

1.00 x 10-3

10.0 x 1010

1.00 x 1013

1.30 x 1016
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Electric Circuits

Series Connection of Resistor

R1, R2, R3

16

V1, V2, V3

V = V1 + V2 + V3 ----------(1)
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I

(Equivalent Resistance of a Series Connection)

17

I

V1  = IR1 R1

V2  = IR2 R2

V3  = IR3 R3

Req

 V = IReq

V V1,V2,V3 1

IReq  =IR1  + IR2 + IR3

Req = R1 + R2 + R3

2020-21
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 Parallel Connection of Resistor

19 6

R1, R2, R3 I3 I2, I1

(1) .............   I = I1 + I2 + I3

20 19

R1

R2

R3

21 Req

1 I, I1, I2, I3

2020-21
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R2 R1

(b) (a) 30 20 10  1

R3 = 30 R2 = 20 R1 = 10 

Req = R1 + R2 + R3 (a)

Req = 10 + 20 + 30 = 60

(b)

R1 20  8 4 R1  2

Req = R1 + R2 + R3

20 = R1 + 4 + 8 
R1 =  20 - 12  = 8

R1 3  12 R1  3

2020-21
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22 4

R3 = 7 R2 = 12 R1 = 4 

R3 R2 R1

Req = 3 + 7 = 10 R3 Rp

(Kirchhoff's Laws)
DC

Junction Law
P 19

P

23

I1 + I4 + I6 = I5 + I2 + I3

Loop Law   

Fig - 22

Fig - 23

P

2020-21

Rp
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•

(emf) .1

(emf) .2

.3

.4

1

-V1 R1 ABCDEA

0 -V1+IR1    IR1

2

-V1  v1

-V2  v2

I R1   R1

I R2   R2

I R3   R3

IR1 + IR2 - V1 + IR3 - V2 = 0 

3

ABCDEA

-V1  

Fig - 24

Fig - 26

I

I

2020-21
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IR1+IR2

-V1 + IR1 + IR2 = 0

4

ABCDEFA I

-V1  +V2 

+I1R1   - I2R2 =

    -V1   + V2   + I1 R1    - I2 R2 = 0    

AFEDCBA II

-V2  +V1 

+I2R2   - I1R1

    -V2   + V1   + I2 R2    - I1 R1  = 0   

FEDGHF III

-V2  

 + I2R2 + (I1 + I2) x R3

  -V2  + I2 R2  + (I1 + I2) x R3 = 0    

FHGDEF IV

+V2  

R3 x - (I1 + I2) - I2R2  

 +V2   (I1 + I2) x R3  - I2R2 = 0  

HGCBAH V

+V1  

   - R3  x  (I1 + I2) - I1R1

 +V1  - (I1 + I2) x R3 - I1R1  = 0 

2020-21
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ABCGHA VI

-V1  

  + I1R1 +   (I1 + I2) x R3

 -V1  + I1R1  +   (I1 + I2) x  R3 = 0     

5

29

ACDBA

-V2 + I2R2 -I1R1 + V1 = 0

EFDCE

-(I1+I2) R3 - I2R2 + V2 = 0

- (I1  + I2) R3 - I1R1 + V1 = 0 EFBAE

30 12V 6

DAFED

 -3I1 + 12 - 4I = 0

4I + 3I1 = 12 a

DABCD

-3I1 + 12 - 5 + 2 (I - I1) = 0

 2I - 5I1 = -7................... b

I1  = 2A b a

 2A  = 12V

100

120V 60W

Electric Power

I 'R'

Fig - 29

Fig - 30
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31 'B' 't' 'Q' 'A'

t V B A

(1) W = QV

W / t  

2 1

I

P

3 P=VI

 V = IR

3

  

P = VI

  P = I

" "

60J 120V 120V 60W

P V

R = 120 x 120 / 60 = 240

Fig - 31
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240 120V 60W

12V

P = V2 / R = 12 x 12 / 240 = 3 / 5 = 0.6W

Kilo Watt

1KW=1000W=1000J/S

1KWH

1KWH = (1000 J/S) (60 x 60s)

=3600 x 1000J

= 3.6 x 105 J

Over Load

Over Load

Line

240V

T.V

240V

I = V / R 

1A 240 

2020-21
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240V

5 - 20A

240V

20A 20A 5A

20A

20A Overloading

32

20A

Over Loading

Fuse Overloading

Fuse 32

20A

Fuse Overloading

Overload Overload

Short Circuit

Short Circuit

Fig - 32
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V=iR

R l/A

Resistivity

W S.I

KWH W-S

2020-21
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AS1 1

AS1 2

AS1 3

AS1 4

A B A 5

AS5

AS7 B A Q-12 6

AS1 Overloading 1

AS1 Fuse 2

As1 220V 60W 220V 100W 3

AS1 Tungsten Filament 4

AS2 5

6

12V 100000 7

(AS7)

Fig - Q12

2020-21
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30 1

AS2

60W T.V 80W 40W TV 2

3 5 12 5

AS7 30 Kwh

50 1

6250 d 250 c 12 b 2 a

B A 2

B b A a

B A d B A c

3

1 d 1 c 1 b 1 a

2  4 6 (4

6 d 12 c 4 b 2 a

3 6 18 (5

1.8 d 18 c 36 b 12 a

12 6 6 (6

2.4 d 18 c 6 b 24 a

7

b a

d c

2020-21
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AS3 1

2

AS3

(a) 1

AS4

Filament (b)

30 12V

AS4

2

3
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 n A 'l'

V

I = nAevd ................. a

vd e

W = Ve ................. b  

W = Fl................. c

F

c b

F = Ve / l  Fl = Ve 

F = ma 

ma = Ve / l   a = Ve / lm d

t =  u=0 v (u)

v = u + at  

v = 0 + at  

v = a = ve / lm d

vd = (v + u) /2 = v / 2

v

vd  =  ve  / 2lm   = 
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a vd

I = nAe(Ve /2lm)

I = V (ne2 / 2m) (A / l)

(e) I = 2m / ne2 ) (l / A) = V

e m

n

A l

R (2m / ne2 )  (l  /  A)

I R = V f e 

R = (2m / ne2 ) (l / A) g

2m/ne2

(2m/ne2 )

= 2m / ne2

g

 R = l / A h
SCERT T

ELA
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Electromagnetism

Hans Christian Oersted 1777-1851
19

1820
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1822

1cm

3 24

1 9

(Field Force)

2102020-21
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1

2
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'N'

2
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3a 'A'

A

" "

weber SI
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B

B

" " A

/A

=
B =  / A      = BA

Tesla weber / (meter)2

A B

3(b)

A Cos

B =

B = / ACos 

= BACos

1

2142020-21
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i

4(a)

24 4(a)

10 6

9 3

4(b)

4(c)

4(b)

4(c)

4(d)
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ii

24 5(a)

5 4

5(a)

5(b)
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(iii

6(a)

6(a)

6(b)

CRT TV

217 2020-21
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V B  q

7

F = qvB

q

v F=qvB

"v" B

F=qvB sin

Sin 0o

= 0

8(a)

2182020-21
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B

8(b)

1

V B q

F=qvB E-1  

v

r

qvB =  

2 r / v = T

r

219 2020-21

SCERT T
ELA

NGANA



B B

L L X 9

V (Drift Vilocity) 

F0 = qvB

Q

F = QvB  .....................(1)

Q

  .....................(2)

1 2

 .....................(3)

   I =  Q/t

3 I

F = ILB .....................(4)

9
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" "

F = ILB Sin  .....................(5)

'v'

3

10
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11(a)

11(b)

11(c)

ABCD

12(a)

12(a)

CD AB

CD AB
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CD AB

AB

CD

DA BC

DA BC

DA BC DA BC

DA BC

CD AB

DA BC

12(c)
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B2 B1

12(d)

C2 C1 Split Rings

B1 C1

Split B2 C2

Rings

galvanometer ammeter 13

galvanometer

galvanometer
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fig - 12 (c)

fig - 13
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Galvanometer

(Induced Electromotive Force EMF)

Electro Magnetic Induction

EMF

EMF  =   

t.....................(6)

Coil (Phi)  

N Coil N

N .....................(7)
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(Lenz Law) 

(Mechanical Energy)

Coil

15

Coil

(Coil)

Coil Coil

(Mechanical Energy)

Coil

Coil

Coil Lenz's

fig - 14
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l 15

'B'

15

galvanometer

t "s"

" " EMF EMF

FS

I l

220 4 BIl

F = BIl.....................(8)

W = FS  = BIls .....................(9)

8

fig - 15
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 = Bls .....................(10)

10 9 ls B

W = (  ) I

t

W/ t = I ( t) .....................(11)

P = I t  

(  = t)  emf

 P =  I .....................(12) 

EMF

 ( t)I (Mechanical Energy)

t 9

W/ t  = Fs / t = BIls/ t .....................(13)

v s/ t 

  P = W/ t = Fv = BIlv .....................(14)

14 12

W/ t = I

I = BIlv

 = Blv  
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emf

2

400

t = 0.3 t = 0.1 

0.001 0.1

 = N t

 = 400 (0.001/0.1) = 4V 

0.3 t = 0.1

3

10 0.8T

8v

= 8V  V = 10 m/s B = 0.8T

= BlV

8 = 0.8(l)(10)

l = 1m
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 Head of tape recorder

ATM

(Induction Stove)

EMF

 

(Induction Stove)

16

16

AC

DC AC

DC

AC

w 16(b) Metal Ring

16(b) f

fig - 16SCERT T
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AC

(Coil)

(Coil) (Coil)

Solenoid

Solenoid 16(c)

Solenoid

A C

Solenoid

DC

Solenoid Solenoid

Flux

fig - 16 (b)

fig - 16 (c)
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17(a)

1

B A

Coil 2

B A

Coil 3

A B

4

17(b)

17(a)

Slip Rings

Slip Rings

TV
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17(b)

Frequency

(AC Generator)

DC

DCGenerator AC Generator

slip rings

DC AC 17(c)

DC

slip rings

17(d)

DC Direct Current
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(Induced current) slip rings

RMS AC DC (induced EMF)

(B)

(B)

F=ILB sin F=qvB sin

EMF

Lenz's

v l

Blv

(AS1) -1

(AS1) Q2 -2

Q3 -3

(AS1)

Q P -4

coil Q4

(AS1)
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Q2

Q3

Q4
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Q1 -1

(AS1)

(AS1) TV -2

x -3

3 (AS1)

40A 8N 20 -4

(AS1) (1 tesla)

Coil Q5 -5

(AS7) -6

.1

( )

(d) (c) (b) (a)

.2

( )

(d) (c) (b) (a)

( ) .3

(d) 2ILB (c) ILB (b) 0 (a)

( ) 1 Tesla = .4

(d) (c) (b) (a)

( ) .5

(d) (c) (b) (a)
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Q5

Q1

Q3
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( ) .6

(b) (a)

(d) (c)

(AS1) -1

(AS3) -2

(AS1) -3

-4

(AS3)

(AS3) -5

(AS4) -1

(AS4) -2

(AS4) -3
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Principles of Metallurgy

(Sonarity)  

(nature)

(Metallurgy) (Mineral) (Ore)

75%

(Crust)

(Cu) (Ag) (Au)
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(Mnierals) (Crust)

(Ores)

(Crust)

(Bauxite)

70 50

1-

Zn (ZnO) Zincite Al (Al2O3 .2H2O) Bauxite

Na (NaCl) (Rocksalt) Cu (CuFeS2) Copper Iron Pyrites

Hg (HgS) (Cinnabar) Zn (ZnS) Zine Blende

Fe (Fe3O4) Magnetite Mg (MgCO3) Magnesite

Pb (PbS) Galena Mg (MgSO4 .7H2O) Epsom Salt

Ca (CaSO4.2H2O) (Gypsum) Ag (AgCl) Horn Silver

Ca (CaCO3) (Lime Stone) Mn (MnO2) Pyrolusite

Mg (KClMgCl2.6H2O) Carnallite Fe (Fe2O3) Haematite

(Ores)
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2

(Sulphates) (Carbonates) (Chlorides) (Sulphides) (Oxides)

1 o

o

2 o

(Chalcogen family) 16

(Chalco = Ore, Genus = produce)

 Al Mg Ca Na K

(Crust) Pb Fe Zn

Ag Au

K, Na, Ca, Mg, Al Zn, Fe, Pb, Cu Hg, Ag, Pt, Au

o

o

o

o

(Extraction of metals from the oves)

 (3)  (2) (1)
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Gangue

(Froth flotation)

Gangue

(Extraction of Crude metal from Ore)

Al  Mg Na

Zn Cu

(eg: Ag)
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(Hand Picking)

(Washing)

(Floataion cell)

1

(Froth Flotation)

2 (Magnetic Separation)

21
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3
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(ii)
(Reactivity)

(Electrode Potential Value) (Activity Series)

(Vigorous activity order)

(Activity Series)

(Reactivity) (Activity Series)

4 (Decreasing reactivity order)

(Reduction of purified ore to the metal)

Eatraction of metals at the top of the activity series (A)
Co C Al Mg Ca Na K

(cathode) (-)

(Discharged)

(Anode) (+) (Steel cathode) (-) NaCl

(Na)

2Na+ + 2e-  2Na
2Cl-  Cl2 + 2e-
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Ectraction of metals at the middle of the activity series (B

(Roasting)

(Furnance) (Reduction of metal Oxides with Carbon (i)

(CO) coke

(Reduction of oxide ores with CO) CO (ii

(Cu) (Auto reduction of sulphide ores) (iii

(Roasting)

SO2

(iv

(Redcution of ores (compounds) by more reactive metals)

(Thermite Process)

(Exothermic)

2020-21

SCERT T
ELA

NGANA



245

(Fe2O3) (III)
(Thermite reaction)

(Extraction of metals at the bottom of the activity series) Hg Ag (C

HgO (HgS)(Cinnabar) (i

(Displacement from aqueos solutions) (ii

Zn Dicyanoargentate KCN Ag2S

Ag

(Purification of the crude metal)  (iii

(Anions)

(Blister Copper)

refining "Refining"
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(Electrolysis) (d) (Liguation) (c) (Poling) (b) (Distillation (a)

(Distillation) (a)

(distillate pure metal)

extracted metal

(poles of green wood) (Poling) (b)

(slag/scum)

(Blister copper)

(Liquation) (c)

(Electrolytic refining) (d)

(Electrolytic bath)

(Anode mud)

M  Mn+ + ne-

Mn+ + ne-  M

=M 3 2 1=n

Cu  Cu2+ + 2e-

CU2+ + 2e-  Cu

(Blister copper)

(Mud)

4-
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(Corrosion)

o

o

o

A C B A o

1 B o

(Anhydrous calcium chloride) C o

A

A C B

B

C

o

o

Anode

5-
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H+

H+ H2CO3

(Cathode)

(Hydrated

(Fe2O3.XH2O) ferric oxide)

(Prevention of corrosion)

Bisphenol

Zn Sn

Mg Zn          

(Alloying)

24

22

2 22
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 (A few important processes used in metullurgy)

Pyrochemical (Pyre=heat) Smelting

(Fuel) (Flux)

(Fe2O3) slag gangue smelting

smelting (CaCO3) (Coke)

(blast furnace)

(Roasting) 
Pyrochemical

(Reverberatory furnace)

Calcination Calcination

(Pyrochemical Process)
6
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(gangue) gangue Flux

FeO Flux CaO SiO2

gangue SiO2

o
o
o

(Pyrochemical Process) (Furnace)
(firebox) (Chimney) Hearth

Hearth
Chimney

Hearth (fire box)

(Reverberatory furnace)
hearth hearth

hearth retort

calcination roasting smelting

7
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(Minerals) (Earth Crust) o
(Ore) o

(Gangue) o
Flux Gangue o

o
o

(Washing) (Hand Picking)
o

Roasting Calcination
Calcination o

Calcinations o
(Roasting) o

Roasting Calcination o

(AS1) -1
(AS1) -2

(AS1) -3
(As1) -4

(AS1) -5
(AS1) Roasting Calcination -6

(ii) (i) (AS5) -7
(AS5) -8

(AS2) -1
(AS2) -2

(AS2) -3
(AS7) -4
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-5
(AS7)

-1

(d) Slag (c) Flux (b) Gangue (a)

-2

(Galena) (d) (c) (b) (a)

-3

-4

(Olive Oil) (d) (Coconut Oil) (c) (Pine Oil) (b) (a)

-5

(d) (c) (b) (a)

(Galena) -6

Ag (d) Hg (c) Pb (b) Zu (a)

-7

Hg (d) Fe (c) Au (b) Pb (a)

(Crust) -8

(d) (c) (b) (a)

-9

Si(d) Fe (c) Mg (b) Al (a)

smelting -10

(d) (c) (b) (a)

(AS3) -1

(AS4) -1

2020-21
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Carbon and its Compounds

(Charcoal)

IVA 14

6C

6

6C: 1s2 2s2 2p2 Ground state

2.5 C-4 (Octet)

10 6 6

C4-

C4+

C4+
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(i) (a

(ii)

2 (b

(c

CH2=C=CH2

8

Ground state

Excited state

CH3
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1962 1954

s p

(Promotion of an electron)

2s

2pz

(CH4)

109o28'
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2p 2s

2s

2pz

(Hybridisation)

(Hybridisation)
1931

(2px, 2py, 2pz) p s

sp3 sp3 sp3

sp3 Hund's rule

sp3 p s sp3

sp three sp3
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sp3 (Hybridisation)

(overlap) sp3 s

109o28'

(tetrahedron)

tetrahedron

sp3- s

(sp2 Hybridisation) sp2

(ethylene, CH2=CH2) (ethene)

Sp2 CH2 = CH2

(Hybridisation) sp2 2px, 2py p (2s) s

pz 'p'(unhybridised)

sp2

sp2 120o

(Overlap) ( ) sp2-sp2 sp2

2020-21

SCERT T
ELA

NGANA



258

s sp2

pz

( ) (ethene)

(C2H4)(ethene)

(sp Hybridisation) sp
ethene)

2 2p 2p 2s

(sp hybrid orbitals) sp

2p 2s

(aectylene, C2H2) ethyene "C"

(Acetylene)
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sp C2H2

2px "p" (2s) "s"

p (unhybridized) 2 sp

2py,2pz

 sp sp
 s-sp 's' sp  sp-sp

p 'p'
ethyne py-py, pz-pz

 

(Allotropes)

2020-21

C2H2 C2H4 CH4
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C60

Diamond 
(Hybridisation) sp3

(Threedimensional Structure) (tetrabedral)

C-C

(Graphite)
C-C
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(Trigonal planar)

C-C sp2 sp2

'p' 'p'

(London dispersion forces) (delocalised)

3.35Ao

"lead" (lubricant)

(delocalised)

(C60) Buckminster fullerence

(veporized carbon) (tube) (hollow sphare)

(Condense)

Robert 1985

University of Rice University Richand E.Smalley Harold W.Kroto F.Curl

1996 Sussex

Richard Georeric Structure

Buckminister "Bucky" fuller
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"Bucky balls" Bucky balls

60C Buckminister fullerene (C60)

(Hexagonal) 20 (pentagonal) 12 60C

(Hybridized orbitals) sp2

(Resistant bacteria)

(Antibiotics)

(melanoma)

Nanotubes
1991

(Sumiolijima)

(Hexagonal arrays)

(Cylinder)

Integrated

Circuits

(inject) (Bio molecules)
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Graphene

(thickness) (1mm)

(0.3 nano meters) 0.3 3

(Hexagonal honey comb) (Thick)

6 200 (steel)

(Versatile nature of carbon)

1807 (J.J.Berzelius)

(Organic Compounds)

(Vital force) (inorganic compoounds)

(Organic

(synthesized) (laboratories) compounds)

(Urea) 1828 (F.Wohler)

3D illustration showing a sheet of graphene A piece of graphene aerogel - weighing only
0.16 mg per cubic cm. is placed on a flower.
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1882 1800 Wohler Fridrich 
(Sliva 1828

(Ammonium chloride) Cyanide)

(Urea) (ammonium cyanate)

(Organic Synthesis) (synthesized)

CO(NH2)2 (isomerism)

NH4CNO

Lipids

(Catenation)

(catenation)
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(a)

(b)

(C=C=C) (c)

(tetravalancy)

(1)

(3) (Catenation) (2)

(Hydrocarbons)

        

(Open Hydrocarbons)

(Close Hydrocarbons)

(Acyclic Hydrocarbons) (Aliphatic Hydrocarbons)

Open and Closed chain hydrocarbons

n CH3-CH2-CH2-CH2-CH3 (1)

( 2 )

(3)

(Linear Structure)
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Alkenes Alkane {(Cyclic Hydrocarbons) (Aaliphatic) }

Alkynes

"Alkanes" (1)

"Alkenes" (2)

"Alkynes" (3)

(Saturated and Unsaturated Hydrocarbons)  
(S a t u r a te d (C - C )

Alkanes Hydrocarbons)

(Unsaturated ( ) (C=C)

Alkynes Alkenes Hydrocarbon)

-1

-2
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Binding of Carbon with other elements

Functional groups in carbon compounds

(Functional groups)

Carbon compounds with C, H, X  C, H, X
Br Cl "X" C,H,X

Halogen derivatives (Halohydrocarbons)

Carbon compounds with C,H,O    C, H, O
Halo Hydrocarbons

C,H,O

(Alcohols) (1)

(Alcohols) R-O-H "R" (H2O)

(Alcohols) -OH

(Alkyl) "R" R-OH

(Aldehydes) (2)

(Aldehydes) -CHO
"R" R-CHO

-CHO
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(Ketons)                   (Ketones) (3)

(Ketones)

(Alkyl) R1 R

(Carboxylic Acids)

(Alkyl) R R-COOH
H

(Alkyl) H2O (Ether)

Esters

(esters) 'R' -COOH

Compounds containing C, H, N   N, H, C
R NH3 Amines  

-NH2
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Isomerism  

(b) (a)
(b) (a)

n-butane (Common system) (butane)
iso-butane (2-methyl propane) -2

(isomerism) (isomers)
(isomer)

meros= iso=

(Structural isomerism)
(isomers)

C6H14 (b) C5H12 (a)

(Homologous series)

(Successive compound)

(Homologous series) -CH2

NH3 -NH2

Alkyl NH3 H2O R-O-R' ROH
(Primary amines)

NH3 (Secondry amines)

(Tertiary amines)
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-CH2

(1)

(CnH2n+1)OH (CnH2n-2) Alkynes (CnH2n)Alkenes (CnH2n+2)(alkanes)

(-CH2) (2)

(3)

C-COOH C-CHO C-OH

(4)

(Homologous series)

homologs

(homologous series) 3 2 1

(homologous series of Alkanes) 1

 n = 1, 2, 3 CnH2n+2 (Alkanes)

(Alkenes) 2

n = 2, 3, 4 CnH2n
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(Alkynes) 3

n = 2, 3, 4 CnH2n-2 (Alkynes)

(Nomenclature of organic compounds)  

(international Union of Pure and applied Chemistry)

Suffix (3) Prefix (2) Word root (1) IUPAC
Word Word root (1)

root

(Substituents) Prefix (2)

(Cyclic compounds) "Cyclo" (Primary Prefix)

(Substituents) (Secondry prefix)
halo alkoxygroup (-OR) R alkyl group (hologens)

Alkoxy Alkyl

(Number prefix)

(Numerical prefix)

penta tetra tri di
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Suffix (3)

"ane" (C-C) (Primary Suffix)

"yne" "ene" (C=C)

(Secondry suffix)
'e'

'-ol'
'-al'

'-one'
'oic acid'

4

(11) (10) (9) (8) (7) (6) (3) (2) (1)

(secondry prefixes) (numerical designations) (2) (1)

(substituents)

(7) (6)

(8) (suffix)

(principal functional group) (fuctional group) (10) (9)

(poly fucntional compound) (11)

2020-21
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(numerical prefix) "mono"

wordroot(5) (aliphatic compounds)

(secondry suffix) (11) (primary suffix) (8)

(hyphens) (-) (designations) (commas)(,) (Punctuation)

(substituents)

(numerical prefixed) (alphabetical order)

Alkyloxy -OR Alkyl R Halo X (Substituents)

Nitroso NO Nitro -NO2

(Principal functional

(secondry suffix) group)

(subsituents)

(secondry suffix)
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4

(C)

(Numbering Carbon Atoms)

(right to left) (left to right) (1

(functional groups) (substituents)

(1) (2

'1' -COOH -CHO (3

(2) (1)
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(Substituent)

(Substituent)

(Substituent)

(Substituent)

(Substituent)

(Alphabetical Order)

(11) (1)

2+5+5 = 12 2+2+5=9 
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(parent hydride) (C)
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(C) -CHO (propanal) CH3-CH2-CHO

2- Formylpropanic Acid

(C) -CHO

CH3 CH2 OH 1

-OH (-ol) (principal functional group)

CH3-CH3 (parent hydride)

CH3CH2OH  

2

3

-one >(C)=O 

(hydroxy) OH

(-OH) Keto >C=O
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4

(Pantane) CH3 - CH2 - CH2 - CH2 - CH3

-ol -OH

penton- 2 - ol    

-en (-2H) (subtractive modification)

5

6

OH
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word root (1)

(2)

(substituents) (3)

(4)

(5)
2 - bromo - 3 - ethyl-pent - 1, 4 - diene (2)  2 - methy pentan - 3 - ol (1)

3 - bromo - 2 - chloro - 5 - oxo hexanoic acid (3)
3, 4 - dichloro but - 1 - ene (5) 3 - amino - 2 - bromo hexan - 1 - ol (4)

1

-CH3

(-OH)

2
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(Chemical propertion of carbon compounds)

(Oxidation reaction) (2) (Combustion) (1)

(Substituation reaction) (4) (Addition reaction) (3)

(combustion reaction) .1
CO2

4+

C + O2  CO2 + (1)

2C2H6 + 7O2  4CO2 + 6H2O + (2)

CH3CH2OH + 3O2  CO2 + 3H2O + (3)

(soot)

H2O CO2

(Sootyflame) (Aromatic compounds)

(exothermic)

(Oxidation reaction) .2
(Oxidizing

(oxidising agents or oxidants) agents)
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(Alkalines potassium permanganate)

(oxidizing agents) (Acidified potassium dicchromate)

(Addition reaction) .3
(Alkynes) (Alkene)

(Catalyst) "Ni"

(Catalyst)

Ni (Hydrogenation)

(Substitution reactions) .4

affins Para (paraffins)

(Subsitution reaction)
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CH4 (CH4)

(Ethyl (Ethanol)

(acetic acid) (ethanoicacid) alcohol)

Ethanol (Ethyl alcohol)

(ethene) (Preparation)

P2O5

(grain alcohol)

(Fermentation process) C2H5OH

Properties
78.3oC

denatured alcohol (absolute alcohol)(100%)

aviation gasoline

10% 200 denatured alcohol

(gasohol)
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(dilute ethanol)

(solvent)

(K2Cr2O7)

ethanal

ethanoic acid

Cr3+ Cr2O7
2-

C-H C-OH CH3-CH2OH IR spectra

(Chemical proportion) 
-C2H5 (H2O)

(sodium oxide)

H2SO4

(Ethene) 170oC

H2O H2SO4 (dehydration reaction)

(Aectic acid, CH3COOH) Ethanoic acid 
H2O

(vineger) 5-8% Acetic acid Acetic Acid Ethanoic Acid

(Preservative)
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ethanol Na (1)

NaOH   (2)

CO2 (3)

(dissociation) pKa

Esterification Reaction -4
(Esters)

(Alkyl) R' R R-COO-R'

(absolute alcohol)

25 20

2
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(Esterification)

H2SO4

reversible  

R' R RCOOH R'OH

(ethyl ethanoate)  (ethyl alcohol)  

Soaps- sopanification and micelles

(C15H31COOH Pamtic 

(C17H33COOH Oleic acid)  (C17H35COOH Stearic acid) acid)

  C17H35 R=C15H13   RCOOK    RCOONa  

trihydroxyalcohol   

(Saponification reaction)  

(Saponification reaction)
(saponification)  (hydrolysis)  

(colloidal solution)   (True solution)  
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  (True solution)   

(1nm)

(1nm) (Colloidal solution)

(1000nm)

(Low concentrated solution)

Critical micelle concentration (CMC)

(micelles) (Colliod size)

(Associated colloid)

Micelle
(Micelle)

(collioedal suspension)

10

B A

B
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(Greasy matter)

(Ionic ends)

(Hydrocarbon)

Carboxy end

(Hydrophobic ends) o

o

o

(Micelle)

(ion-ion)
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(Isomerism)

(Alkenes & Alkynes) (Alkandes)

-CH2

(Homologous series)

(glacial acetic acid)
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(AS1) -1

(AS1) -2

(AS1) -3

H2SO4 443K (Ethanol) -4

(AS1)

(K4Cr2O7) (KMnO4) (Chromic anhydride) -5

(AS1)

(AS1) (Homologous series) -6

(AS1) -7

(AS1) (Ethoxide) -8

(AS1) -9

(AS1) -10

(AS2) -11

(AS5) (C2H6) -12

(Vegatable Ghee) (Addition reaction) -1

(AS1)

(AS1) (structured formula) C3H6O (a) -2

(AS1) IUPAC (b)

(AS1) (c)

(Allotropy) -3

(AS1)
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C3H8 C3H6 -4

(AS2)

H2SO4 1ml 1ml -5

5

(AS2) (a)

(AS1) (b)

(AS1) (c)

(AS1) (d)

 

-1

100% (d) 15-20% (c) 10-15% (b) 5-10% (a)

(Suffix) -2

-ene (d) -one (c) -al (b) -ol (a)

    -3

(d)  (c) (b) (a)

( ) (Isomerism) -4

C4H10 (d) C3H8 (c) C2H6 (b) C2H4 (a)

( )  ___________ -5

(d) (c) (b) (a)

8ml 4ml 2ml 2ml c b a -6

( )

b a (b) a (a)

(d) c b (c)
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( ) 2ml 5ml -7

(b) (a)

(d) (c)

( ) -8

(b) (a)

(d) (c)

_________ H2SO4 -9

( ) ____________

Easterification (b) (a)

Eaterification (d) Eastrification (c)

-1

-2

(AS3)

'Y' KMnO4 C2H6O 'X' -3

(AS3) C2H4O2

Y X (a)

Y 'X' (b)

(AS3)

C2H2 C2H4 C2H6 CH4 -1

(AS4)

(AS4) -2
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pKa

(Dissociation constant) pKa

pKa

pKa= -log10ka

pKa

pKa 4.76 Ch3COOH pKa HCl 0.1M

5 1 pKa pKa<1

pKa>15 15 5 pKa

pKa pKa

Ka
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(Homi Jehangir Bhabha)
TIFR 1966 24 1909 30

"The Obsorption of cosmic radiation" 1933

1934

1945

1948 (TIFR)

UN 1955 IAEA 1950

1954 R Bhabha scattering

IAEA 1966

(Chintamani Nagesa Ramachandra rao) 

B.Sc 1947

17 1951

PhD 1953

1954 IIT

PhD 24

material Cheimstry Solid state o

o

1400 24 o

2004 Hughes 2000 Royal Society o

CMR o

Graphane Nano tubes Nano Material Hybrid Material

o
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