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ek=d vkSj foek
(Unit & Dimension)01.

 (Physics)

2E mc [ c = Speed = 3 × 108]

Q. 1 kg 

E = mc2

= 1 × ( 3 × 108)2

= 9 × 1016  Joule




(i)

(ii)

(iii)

(iv) (System of International)–
M K S 

 1971 
S.I 

 S.I. 7
7 

S.I. 

1. 2.
(Basic unit) (Supplementry unit)

7 2 

1. (Basic Unit)

   

(Length)  Metre   m  [L] 

(Mass) Kilogram  Kg [M] 

(Time)  Second  s [T] 

(Temperature) Kelvin k  [K] 

(Current)  Ampere   A  [A] 

 

(Luminous intensity) 

Candela   Cd [C] 

  

(Amount of Substance)  

mole   mol N

Note :– s

Remark :– 

(Plane angle) radian rad 

(Solid angle) Steradian Sr 

 (Derived Unit)
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1. (Area) × m× m =  m2  [L2]

2. (Volume) × × m × m × m = m3  [L3]

3. (Speed) 1M
s

ms  [LT-1]

4. (Velocity) 1M
s

ms  [LT-1]

5. (Acceleration)
1

1 1 2ms ms s ms
s


     [LT-2]

6. (Force) × kg × ms–2 = kg ms–2 = N  [MLT–2]

7. (Momentum) × kgms–1 or N – S  [MLT–1]

8. (Impusle) × kgms–2 × s = kg ms–1  [MLT–1]

9. (pressure)

2
2 2

1 2

kgms
kgms m

m m
kg m s


 

 





 [ML–1T–2]

10. (Surface tension)

2
2kgm s

kgs
m




 [MT–2] [ML0T–2]

11. (Density) 3

kg

m
 [MT–3] [ML3T–0]

12.
1ms

m



 [T–1] [M0L0T–1]

(Angular Velocity)

13. [Work] × kgms–2 × m = kgm2s–2 = J  [ML2T–3]

14. [Kinetic Energy] 1/2 mv2 kg m2/sec2 = kgm2s–2 = J  [ML2T–2]

15. (Torque) ×  [ML2T–2]

16. =[M0L0T0]

17. (Power)  [ML2T–3]

18. ×  [M–1L3T–2]

(Gravitational Constant)

19.  [L2T–2]

(Gravitational Potential)

20. (Young's Modulus)  [ML–1T–2]

21 (Velocity grediant)  [T–1]

22. × 2

  
 [ML–1T–1]

            (Coffieciant of Viscosity)

23. × [ML2T–1]

(Planks Constant)
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24. (Capacity) [M–1L–2T4A2]

25. (Conductance)
1 –1 [M–1L–2T3A2]

26. (Current Density) [M0L–2T0I1]

27. (Flux) B A   [ML2T–2I–1]

28. (Resistivity) /RA l  [ML3T–3A–2]

29. (Latent Heat) × [L2T–2]

30.  × [ML2T–1]

(Angular Momentum) ( )I ( )

31. × [ML2]

( Moment of Interia)

32. (Weight) × kgms–2 [MLT–2]

Remarks :–








 (Principle of Homogenity)

Example :–


(Prefixes and Symbols for Various Powers of 10)–

(Prefix) (Symbol) (Power of 10)
(deca) da 101 

(hecto) h 102 

(kilo) k 103 

(mega) M 106 

(giga) G 109 

(tera) T 1012 

(peta) P 1015 

(exa) E 1018 

 

(Prefix) (Symbol) (Power of 10)
(deci) d 10–1 

(centi) c 10–2 

(milli) m 10–3 

(micro) µ 10–6 

(nano) n 10–9 

(pico) p 10–12 

(femto) f 10–15 

(atto) a 10–18 

 

1. (Light Year)  

2. (Astronomical Unit)  

3. (Parsec)  
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Note :– 

 

100 m  

100m
 100 m   1 =  

100m

44 

44
   44       1  = 

44

110 

44
   44   1 =  

44

1 3

1 22

1  10   

1 8 (1.6 km ) 
1 (NM) 1.852 km   
1    6 fit  
1 Feet  12 inch 
1 inch 2.54  cm.    
1 159  

1 3.8 

1 0.2 gm. 

1  28.35 gm .   
1 453.6 gm .   
1 kg 1000 gm. 
 Remarks :–

 1 year = 13 
 1 (Lunar Month) = 4 = 
 1 = 1760 = 1.6 km = 1609 m
 1 = = 0.4536 kg
 1 = 1.4 × 

= 2.8 × 1030kg
 1 = 1.66 × 10–27 kg
 1 = 340.3 
 1 = 25 
 1 = 10–9 
 1 = 24 
 1 = 10–12 


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lfn'k rFkk vfn'k jkf'k;k¡
(Vector & Scalar Quantity)02.

 (Scalar Quantity)


Note :– 

 (Vector Quantity)

Trick :–  




 (Representation of a Vec-

tor)  

 (Law of Addition of
Vectors)

 (Law of Parallelogram)
A B  

A


B



R


2 2R A B 2ABcos   

1. 10 N 5N 

2 2R A B 2ABcos   

2 2R 10 5 2 10 5cos90    

100 25 100 0    125 0 

125 25 5   5 5
Remark :–  0° 

2 2
maxR A B 2ABcos   

2 2A B 2ABcos0   

2 2A B 2AB 1   

2 2A B 2AB    2
A B 

maxR (A B) 

Remark  :–  = 180°

2 2
minR A B 2ABcos180  

2 2A B 2AB 1 cos180 1      

2 2A B 2AB    2
A B 

minR (A B) 

 Rang min Max 

Minimum Maximum 
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1. 10 N 5 N 

(a) 8 N
(b) 15 N
(c) 12 N
(d) 3 N (Min Range )

Sol. Min = A – B Max = A + B
       =  10 – 5        = 10 + 5
       = 5  = 15

Range = 5    15
2.

Sol. A = B = R  R = x

2 2R A B 2ABcos   
2 2x x x 2 x x cos     

2 2x 2x 2x cos   ,  2x 2x 1 cos  

Squaring Both Side ,  2 2x 2x 1 cos  

1
1 cos

2
    1 cos

2


  

1
cos

2
    cos cos120 

120 
3.

Sol. A = B = x 

R A B 
x x 2x  

2 2R A B 2ABcos   
2 2 22x x x 2x cos   

2 22x 2x 2x cos  

 22x 2x 1 cos  

Squaring Both side

 2 24x 2x 1 cos  

2 1 cos  
1 cos 
cos0 cos 

0 

(Multiplication of Vector)
(a) (Scalar Product of

Vectors)  Dot (.) 

 A B  
dot product

A B ABcos  
 


(b) (Vector Product of

Vectors) Cross (×)

 A B 

A B ABsin
 

  


1.
   
A = 5 i + 6 j + 7 k

   
B = 7 i + 8 j + 9 k

A B 

Sol. A = 5 i + 6 j + 7 k

B = 7 i + 8 j + 9 k

A . B = 35 + 48 + 63 = 146

   

   

 

2. 20N 5N 30 

 A B sin    A.B cos 
Sol. 20 5sin 30 20 5cos30

1
20 5

2
  3

20 5
2

 

50 50 3
3.

Sol. A × B = A.B
A.Bsin A.Bcos  

sin
1

cos






tan 1 45   

4. 3

Sol. = 3

A B A.B. 3 

A.B.sin A.Bcos 3   

sin
3

cos






tan 3 60   
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5.

60° 40N 2M 

Sol. W f s cos ( )   

W = f.s cos ()

    = 40 2cos60  1
40 2

2
   40 40 J

6.

40 kg 30°

8 m/s2

Sol. f m a sin  

= 40 × 8 × sin30º

1
40 8 160 N

2
   

7.
^

12i
^

20 j

Sol. W f.s

^ ^

12i 20 j         

[  i j 90 , cos90 0]    

0

8.  
^ ^ ^

5 i 6 j 7k

 
^ ^ ^

3 i 4 j 5k

Sol.
^ ^ ^ ^ ^ ^

5i 6 j 7k 3i 4 j 5k             15 24 35 74   

9.
^

3i

^
12i

= m × a

Sol.
^ ^

3i 12i         

[  i j 0 , sin 0 0]     0

 (Dissociation of Vector)

x– y–

x R cos

y R sin

10. 50N 30 

x y 

Sol.  

X = R cos Y = R sin

50cos30 50sin 30

3
50

2

1
50

2


25 3N 25 N

11. 80 m/s 45 

x y 

Sol.

x = R cos  y R sin 

80 cos 45 80 sin 45

1
80

2


1
80

2


1
2 40

2
 

1
2 40

2
 

40 2 N 40 2 N

Remarks :– 
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A = 5 N

B = 12 N
Max = A + B = 17

Min = A – B = – 7   
     B – A = 7   

 (Unit Vector )  = 

x = ^
i

y = ^
j

z = ^
k

 (Resultant of Unit Vector)

12.
^ ^

12i + 5j

Sol. 2 2A BR 
2 212 5 144 25 169 13    

13.
^ ^ ^

i + 5 j + 3k10

Sol. 2 2 2A B CR  
2 2 210 5 3 

100 25 9 
134


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xfr vkSj osx
(Motion & Velocity)03.



 (Types of Motion)

(a) (Circular Motion) :– 

etc.
(b) (Linear Motion) – 

etc.

= (Displacement)
(c) (Oscillatory Motion)– 

etc.

(d) (Periodic Motion)– 

etc.
Remarks :–


v = u + at

v = (final velocity)

u = (Initial velocity)

a = (Acceleration)

t = (Time Period)



s = ut + 21
2

at , s = (Displacement)


v2 = u2 + 2as

Note :– g
g

 
(a = +g) (a = –g)

 v = u + gt  v = u – gt


21

s ut gt
2

  
21

s ut – gt
2



or, H = ut + 
1

2
at2

 v2 = u2 + 2gs

  n
g

S u 2n 1
2

     n
g

S u – 2n 1
2

 

t t
1. 10 m/s 

5 

Sol. V u at 
0 10 5  
0 50 

V 50 m /s
2.

50 m/s 
Sol.   V = u + gt

  V = u + (–g) t
   0 = 50 + (–10) × t
   0 = 50 – 10t
10t 50

50
t 5 sec.

10
 

3. 70 m/s 

Sol.      0v  0u 
v = u + gt v u gt 
v = u + (–g) t   10 7 
0 = 70 + (–10) × t   70 /m s
0 = 70 – 10t    = 70 m/s

10 t = 70, t = 7
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Note :– 

V = u + gt
V = u + (–g)t
O = u – gt

u
gt u t

g
 

4. 82 m/s 

Sol. 
82

8.2 sec.
10

u
t

g
  

5. 2 s2

2 sec
(a) 2 (b) 8
(c) 4 (d) 1

Sol.  u = 0 s = ut + 
21

2
at

a = 2m/s2 s  = 0 + 
1

2
 × 2 × 2 × 2

t  = 2 sec s = 4m
s = ?

6.
3 ms–2 8

(a) 96 ms (b) 96 ms–1

(c) 96 m (d) 96 ms2

Sol. s = ut + 
21

2
at  { u = 0, a = 3 m/s2, t = 8 sec}

  = 0 + 
1

3 64
2
 

s = 96 m
7.

Sol. 2H ut ½at 
H 0 ½ 10 10 10 H 500 m      

8. 10 m/s 
5 sec 

Sol.
21

H ut gt
2

 

H = ut + 
1
2 (–g) t2

H = 10 × 5 + 
1
2  × (–10) × (5)2

H = 50 – 
1
2  × 10 × 25

H = 50 – 125
H = – 75 m

9. 20 m/s 
10/s2

Sol. 2 2V u 2as 
   0 = (20)2 + 2 × (–10) × s
   0 = 400 –20s
20s = 400
   s = 20 m

10. 20 m/s 

Sol. 2 2V u 2gh 
V2 = u2 + 2(–g)h
  0 = (20)2 + 2(–10)h
  0 = 400 – 20h

     20 400h 

  

400

20
20

h

h m





11. 72 km/h 200

(a) 1 s2 (b) 2 m/s2

(c) 10 s2 (d) 20 m/s2

Sol. u = 
5

72
18

  = 20 m/s

v = 0
s = 200 m

    v2 = u2 + 2as
a = ?

 0 = (20)2 + 2 × a × 200
 400 = 400a

a = 1 m/s2

12. 5 m/s2

9
9

Sol. 2S ut ½at 

 n

a
S u 2t 1

2
   21

0 5 9
2

  

 5
0 2 9 1

2
   

1
5 81

2
  

5 85
17

2 2
  

85

2 17 :81
5 81

2

 

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1. 10m/s2 
100m/s 

(a) 11 sec (b) 10 sec

(c) 15 sec (d) 20 sec Ans.(b)

2. 1 ms–2

2

(a) 120 ms–2 (b) 120 ms–1

(c) 120 ms1 (d) 120 ms2 Ans.(b)

3. 4
8

(a) 16 (b) 8

(c) 32 (d) 4 Ans.(c)

4. 10 144

(a) 200 (b) 280

(c) 800 (d) 400 Ans.(a)

5.

(a) s = 
21

2
ut at (b) 2as = v2 – u2

(c) v = u + at (d) v = u – at        Ans.(a)

6. 10 m/s2

100 m/sec

(a) 10 sec (b) 20 sec

(c) 15 sec (d) 12.5 sec Ans.(a)

7.
4 sec –

(a) 9.8 m (b) 19.6 m

(c) 39.2 m (d) 78.4 m Ans.(d)

 (Distance)





 S.I 

 (Displacement)



 S.I 

 1 

1≥



1.

Sol. = 4 + 3 + 4 + 3 = 14m
= 5 + 5 = 10 m

2. 3½

10m 
Sol. = 10 + 10 = 20 m

= 2r ×  3½              

=
22 7

2 10
7 2

   = 220m

3. 5m 

Sol.  = 0
= 10m

=
10

or 10 : 0
0
 

4. 23 144.51 

Sol. 23m

= 

                    = 144.51 

= A

A = 0 
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 (Difference between

Distance and Displacement)

1. 1. 

2. 2. 

3. 3.  

(Speed)



=

 S.I = m/s 



 (Differences between

Speed and Velocity)

1. 1. 

2. 2. 

3. 3. 

(Velocity)



= 

 S.I m/s 



(Velocity)

(Intial Velocity)            (Final Velocity)
(u)                                         (v)

u = 0 v = 0

  
 

t


 

360

t
 

2

t


 

2 2

t 60 30

  
   

2 2 2 2

t 60 60 60 3600 1800

    
     



2 2 2

t 12 12 60 60 21600

   
    

 
4.

30 60 :1

1800



 

1800




21600




121800 12 :1
1

21600



   

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 v r 

2 2
red / sec

t 60 30

  
   

v r 10 m / sec
30 3

 
    

(GRAPH)

1.

2.

3.

4.

5.

(1)

(2)

(3)
(5)

(4)

(1)
(2)
(3)
(4)  
(5)  
Note :– 

1.

2.

3.

4.
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(1) = 
(2) = = 
(3)
(4) = 
(5) = 

Note :– 

1.

15

40
30
20
10

5 10

15 sec 
Sol. 15 sec = 15 × 40 = 600m Ans.

2.

5 10 15

30
20
10

10 sec 

Sol. 10 sec = 
1

5 20 5 20
2
   

          = 50 + 100
         = 150 m Ans.

(Acceleration)



=

v u
a

t




 S.I = 
1

2ms
ms

s




 = [LT–2] = [M0LT–2]
 +Ve


(Retardation)



5
km / h m / s

18
18

m / s km / h
5

 

 

1. 5 second 42 m/s 77
m/s

Sol.
2v u 77 42 35

a a 7m/sec
t 5 5

 
    

2. 9 second 92 m/s 
11 m/s 

Sol.
v u 11 92

a
t 9

 
 

2 281
9m /s or 9m /sec

9


  

3. Car 60 m/s 
5 sec 

Sol. u = 60
v u

a
t




v = 0
0 60

a
5




t = 5
60

a
5




a = ? a = – 12 m/s2  or 12 m/s2 

Remark :– g (9.8
m/s2)
* +ve
* –ve

4. 5 sec 

Sol. 
v u v 0

g 9.8
t 5

 
  

  v 49.0 m / s 49 m /s 
5. 10 m/s 

6 second 

Sol. 
v u v 10

g , 10 ,
t 6

 
  

60 v 10, v 50m /s    
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iz{ksI; xfr
(Projectile Motion)

 

 (Two Dimentional Motion) 



 = (Projected Angle)

0 = (Projectile Point)

u = (Intial Velocity)

g = (Gravitation Acceleration)

Hmax = (Maximum Height)

R = (Range)

 0 B 

(T) 

(i) x- x- 

(ii) y-  y- 

(Range) = R

Range R 

Range 

2u sin 2
R

g




  = 45°

R
max

 = 
2 sin 2 45u

g
 

R
max

 = 
2 sin 90u

g


R
max

 = 
2u

g

Note :– 45° 

1.

Sol. 45°
2. 60 m/sec 30°

Sol.  
2u sin 2

R
g




 2
60 sin 2 30 3600 sin 60

10 10

  
 

3600 3 / 2
180 3

10


 

45° Range 
45°

3. 12 m/sec 45°
Range 

Sol.
2u sin 2

R
g




212 sin 2 45 144 sin90

10 10

   
 

144 1
14.4

10


 

04.
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4.

Sol.
5. 30° 10 m/s 

Sol. u = 10 m/s
 = 30°

2 sin 2uR
g

  = 
 210 sin 2 30

10

  

3
100

2
10




= 5 3
6.

(a) 60° (b)  15° (c) 30° (d)  45°

Sol.
2
uv 

v = u cos

2
u

 = u cos

cos = 
1
2

 = 60°

(Time of Flight) = T

2u sin
T

g




1. 30° 60m 

Sol.

2usin 2 60 sin 30 120 1/ 2
T 6

g 10 10

    
   

(Maximum Height) = H

2 2

max

u sin
H

2g




1. 120 m/sec 30°

Sol. 
2 2 2

max

u sin 120 120 sin 30
H

2g 2 10

   
 



120 120 1/ 4
180

20

 
 

 H T 

2 2u sin
H

2g




2usin
T

g




2 2u sin
H 2g

2usinT
g






2 2H u sin g

T 2g 2u sin




 

H u sin

T 4




 (Time of Ascent /
Descent)

usin
T

g




Trick :–

H =
2 2u sin

2g



R. =
2u sin 2

g



T. =
2u sin

g


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Numerical  Questions

Type-01

1. 50 

(a) 150 (b) 100 

(c) 75 (d) N.O.T

Sol. (b)Hmax = 50 cm

2

max
u

90º ,R
g

  

2 2

max
u sin

H
2g




2 2u sin 90º
50

2g


2u
50 2

g
 

2

max
u

R 100m
g

 

2. 100 

(a) 30 ms–1 (b) 42 ms–1

(c) 32 ms–1 (d) 35 ms–1

Sol. (c) Rmax = 
2u

g
 = 100

45º

u ?

 


2

max
u

R
g



2u
100

10


2u 100 10 
u2 = 1000

u 10 10 32m /s 
3.

(a) 10 : 49 (b) 49 : 10

(c) 98 : 10 (d) 10 : 98

Sol. (b)  = 45º

2

max
2 2

u sin 2
R g

T 2usin
g




 
 
 

2

max
2 2 2

2

u sin 2
R g

T 4u sin

g






2

2 2

2

u sin 2 45º

g

4u sin 45º

g






2

2 2

2

u sin 90º

g

4u sin 45º

g



2

2
2

2

u
g

1
4 u

2

g

    
 

2 2

2

u g g
1g 24 u
2

  
 

9.8 49
4.9

2 10
  

4. 10 m 

(a) 20 2m (b) 10m

(c) 10 2m (d) 20m

Sol. (d) 

90º 
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2 2

max
u sin

H
2g




2 2

max
u sin 90º

H
2g



2

max
u

H 10
2g

 

2u 20

2

max
u

R 20m
g

 

5. 400m 

(a) 100 m (b) 200 m

(c) 400 m (d) 800 m

Sol. (b) 

Rmax = 400

Rmax = 
2u

g

H = maxR

4
,    Rmax =  4H,    400 = 4H

H = 100m

Type-02

1. 30° 60° 

(a) 3 : 2 (b) 3 :3

(c) 3 :5 (d) 3 :1

Sol. (d) 2 = 60º, 1 = 30º

2 2
1 2

2 2
2 1

u sin

2g
H

u sin

2g




                    

60°
30°

2 2
1

2 2
2

u sin 60º

2g

u sin 30º

2g



2

2
1
2 2
2

3

2u

u 1

2

 
 
  
 
 
 

1

2

3
u 2

1u
2

  3
3 :1

1
 

2. E 45° 

(a) E (b)
E

2

(c)
E

2
(d) 0

Sol. (c)

45º

u cos

E = 
21

2
mu

E = 
21

( cos )
2

m u 

 21
m u cos45º

2

2
21 1

mu
2 2

 
 
 

21 1
mu

2 2


1 E
E

2 2
  

3.
R 

H R/H 

(a) 4 : 1 (b) 2 : 1

(c) 3 : 1 (d) ½ : 6

Sol. (a) Rmax = 
2u

g ...(i)

45º 

Hmax = 
2 2u sin 45º

2g
 = 

2

2 1
u

2
2g

 
 
 

2

2

1
u 1 12  u

2g 2 2g


    = 

2u

4g
...(ii)
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2

2

u
R g

H u
4g



2

2

R u 4g 4

H g u 1
  

4. 45° 

(H) (R) 

(a) R = 16H (b) R = 8H

(c) R = 4H (d) R = 2H

Sol. (c)= 45°

Hmax = 
2 2 2u sin 45 u

2g 4g




1
sin 45

2

    


     Rmax = 
2 2u sin90 u

g g




    
R

H
= 

2

2

u 4g

g u


    
R

H
= 

4

1
     R = 4H

5.

30° 

60° 

(a) 3 : 1 (b) 1 : 3

(c) 1 : 2 (d) 2 : 1

Sol. (b)  Hmax = 
2 2u sin

2g



= 30º,= 60º

2 2
1

1
u sin

H
2g




2 2
2

2
u sin

H
2g




2 2

1
2 2

2

u sin 30º
H 2g

H u sin 60º
2g




2

1
2

2

H sin 30

H sin 60






1/ 4 1

3 / 4 3
  = 1 : 3


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dk;Z] 'kfDr vkSj ÅtkZ
(Work, Power & Energy)05.

(Work)

 (Work)

W = FScosθ ,

 SI 

(i) N.m,    (ii) 
2kgm

2S
,          (iii) Jule

 [ML2T–2]

 CGS = (Erg)

 1 Jule = 107 1 = 10–7

 1 (ev) = 1.6 × 10–19 

 1 = 4.184 

 W  = FScosθ , cos = –1 +1

 1 = 3600 = 3.6 

 = 3.6 × 106 

 = 3.6 × 106







(i)

Ex :–  

(ii)

Ex :–  

(iii) 90° 

Ex :– 

1. 10 N 30 m 

Sol.W = FS cos
10 × 30
= 300 Nm (Jule)

2. 50N 20m 

60° 

Sol.W = FS cos

50 × 20 × cos 60°

= 1000 ×
1

2

= 500 Jule (N.m)

3. 20N 30° 

10m

Sol.W = FS cos
= 20 × 10 cos30°

= 200 
3

2

= 100 3

4. 5 N 

10m 

Sol.W = FS cos
5 × 10 cos
50 × 1 = 50 Jule



W = mgh

5. 100 kg 20m 

Sol.W = mgh
= 100 × 10 × 20
= 20,000 Jule

6. 60 kg 2m  

Sol.W = mgh
= 60 × 10 × (2 × 15)
= 600 × 30 = 18,000 Jule
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Sol.
W

P =
t

f.s

t
 = 

20 30

5


 = 120 watt

3. 1200 kg 10m 

Sol.  
W

P =
t

   
mgh

P =
t

= 
1200 10 10

10 60

 


= 
1200

6
 = 200 watt

4. 90 kg 0.5 m 

Sol.
W

P =
t

mgh
P =

t

90 10 0.5 60

5 60

  




   = 
90 10 5 60

5 60 10

  
 

 = 90 watt


P =  F × v

W
P =

t

FS
P =

t

S
P = F ×

t

P = F × v

5. 60 N 20 m/
s 

Sol.P = F × v
= 60 × 10
= 600 Watt

6. 40 N 15 m/s 

Sol.P = F × v
= 40 × 15 = 600

7. 80 kg 20 cm  

Sol.W = mgh

= 80 × 10 
20

40
100
   

= 80 × 10 × 8
= 6400 J

8. 10N 60m

Sol.W = FS cos
= 10 × 60 × cos90°
= 10 × 60 × 0
= 0

Remark :–

1.

2.

(POWER)

 (Power)
P 



t = W

W
1 =

t
 =

W
P =

t
  = (W)

1 H.P = 746 watt.

 1 watt = = 0.239 
 = 3.6 × 106 

= 1.340 
 1 = 10 (106 ) = 1340.48 

Note :– 

1. 10 sec 800 Jule 

Sol.
W

P =
t

  = 
800

10
 = 80 watt.

2. 20 N 
5 sec 
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7. 60% 50 

600 kg 5m 

Sol. t = 5 × 60 sec,  h = 50,  g = 10,  m = 600 kg., P = ?

P = 
W

t
 = 

mgh

t

P = 
600 10 50

5 60

 


P = 1000 watt.

= 60%

=x
x × 60% = 1000

x × 
60

100
 = 1000

x = 
1000 100

60


 = 1666.66 watt

8. 373m 360 kg 

Sol.
W

P = 
t

mgh
P = 

t

   = 
360 10 373

1800

 

   = 746 Watt

P = 1 H.P

 (Momentun)  

kg m/s 





P = m× v

1. 40 kg 3 m/s 

p = m× v
= 40 × 3 = 120

2.

Sol.P = mv .... (i)
P ' = m × 9 ×v
P' = m ×v ×9
P' = P × 9

= 9 

3.

Sol.P = mv .... (i)
P ' = 4 × m × 9 × v
P' = m × v × 36
P' = P × 36

= 
4. m v 

v 

m
v

– v

= P
2
 – P

1

= –mv – mv
= –2 mv

 (Momentum Conservation)

1. 1200 kg 60 m/s 200 kg 

Sol.  = 
P

1
= P

2

m
1
v

1
= m

2
v

2

1200 × 60 = 200 × v
2

v
2

= 360 m/s
2. 600 kg 40 kg 400 m/

s 

Sol. 600 × v
1
 = 40 × 400

600 × v
1
 = 16000

v
1
 = 

160

6
 = 

80

3
 = 27 m/s

3. 5 kg 12 kg 30 m/s 20
m/s 

Sol.P
1
 + P

2
= P

2

m
1
v

1
 + m

2
v

2
= (m

1 
+

 
m

2
)v

5 × 30 + 12 × 20 = (5 + 12) × v
150 + 240 = 17 × v
17v = 390

                 v = 
390

17
 = 22.9 m/s

             = 23 m/s
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4. 20 kg 60 N 

80 m/s 

Sol. = 

        W = P
       f.s. = mv
 60 × S  =  20 × 80

        S = 
20 8 160

6 6




      = 
80

3
= 26.60  = 27m

5. 15 gm 3 N 

1000 m/s 

Sol. = 

3S = 
15

1000
1000



 S = 5 m

 (k) (p) (Relation
Between Kinetic Energy (k) and Momentum
(P)

m v

P mv

21
k = mv

2

m 

2 21
km m v

2


2 21 m v
k =

2 m

 2
mv1

k =
2 m

2p
k = 

2m

1. 4 kg 8 kg m/s 

Sol.
2p

k = 
2m

= 
 2
8

2 4
  = 

64

8
 = 8 m/sec

2. 10% 

Sol.
2P

KE =
2m

KE % = A + A   
A A

100



     = 10 + 10 + 
10 10

100



     = 21 % 
3.

Sol.  1 1
P K.E

 2 1 2
P 4P , K.E ? 

P mv
P

V
m



21
K.E mv

2


2

2

1 P
K.E m

2 m
 

2P
K.E

2m


2K.E P
2

1 1
2

2 2

K.E P

K.E P


2
1 1

2 2
2 1

K.E P

K.E 4 P




2 1K.E 16K.E

 (Impulse)

Ex :– 

= × 

= Ns = kgms–2 × s = kgms–1

1. 40 N 

Sol. = 40 × 3 = 120 NS

 (Relation Between

Impulse and Momentum)

= × 

= ma × 



Physics By Khan Sir KGS   (24.)

= 
v

m t
t


 

= m(v
2
 – v

1
)

= (mv
2
 – mv

1
)

2 1= P – P



Remark :–  

2. 60 kg m/s 48 kgm/s 

Sol. = P
2
 – P

1

   = 60 – 48

   = 12

 (Relation Between

Momentum and Force)

= 2 1P  – P

t

        = 2 1mv – mv

t

       = 
 2 1m v  – v

t



1. 600 kg m/s 900 kg m/

s 2.5 min 

Sol. = 2 1P  – P

t

= 
900 600 300

2
2.5 60 150


 


N

(ENERGY)

 (Energy)


 SI 

 CGS 

71 10Jule 

71 10 Jule



2E MC

1. 2 kg 
E = MC2 = 2 × (3 × 108)2

= 2 × 9 × 1016 = 18 × 1016 Jule


1.               

2.                

3.      Microphone            

4.      Speaker         

5.               

6.               

7.                +  

    

8.      Bulb             

9.      Fan          

10.        

     
     

11  .              

12.               

13.                 


1. 2.
3. 4.
5. 6.
7. 7.

 (Potential Energy)  





Ex :–  Stage 

= mgh

mg = h = 



(i)

(ii)

Heavy duty 
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2. 100 m 
40 kg 

Sol. m = 40
g = 10
h = 100
p = mgh
   = 40 × 10 × 100
   = 40,000 Jule.

3. 75 kg 71 m 

Sol. p = mgh
= 75 × 10 × 71 = 53250

 (Kinetic Energy)  

21
K .E = m v

2

Ex :– 

Note :–







(¼)



1. 16 

Sol. k = 21
mv

2
...... (i)

k' = 21
× m ×16 × v

2

k' = 
21

16 mv
2

  
 

k' =  16k

2.

Sol.k =  21
mv

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

k' =  21
× m × 9v

2

k' = 
21

81 mv
2

  
 

k' = 81k
3.

Sol. k 21
= mv

2

k' =  21
× m×5× 3v

2

k' = k × 45
4. 800kg 60m/sec 

Sol. KE 21
= mv

2

= 
1

800 60 60
2
  

= 400 × 60 × 60
= 144,0000

 (Machenical Energy)

Ex :– 

Remark :–


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?k"kZ.k
(Friction)06.

(FRICTION)

  (Friction)  



 (Static Friction)

 (Dynamic Friction)

 (Limiting Friction)

 (Sliding Friction)

Ex :– 

 (Rolling Friction)

> > 



1.

2.

3. 

4. (Lubricant) 

(i) – 

(ii) – 

 (Reaction Froce)
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

 

 

  

 

 

Note :–

 

  

 
1.

Sol.

F   RK 

F . RK 

 (Friction Coefficient)

F R
F µR

µ = 
F

R

µ 

0 1

2. 40 N 

2 

Sol.
F

µ
R



F 40
R = 20

μ 2
 

Note :– 





 = tan

3. 30° 

Sol.  = tan
= tan 30°

= 
1

3

 t

V 

V
T

g



4. 150 m/s 

Sol. t = 
150

5 10
= 

150

50
 = 3 sec.



s V 

2V

2 g
s 



5. 20 m/s 

Sol.
400

10
2 2 10


 


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mÙkksyd
(Lever)07.

 (Sinele Mechines)

Ex :– 

 (Lever)

 (Fulcrum)  

F 

 (Load)  

W 

 (Effort)  

p 

 (Types of Lever)



 (First Class Lever)  



Ex :– 

Effort

Load

Fulcrum

Effort

 (Second Class Lever)



Ex :– 
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EffortFlucrum

Load

 (Third Class Lever)

Ex :– 

Load

Flucrum

Effort

TRICK :–
F L E

 (Effort Arm)

 (Load  Arm)

× (FL) = × (FE)

Load Effort

Effort Arm

Load Arm Fulcrum

=
(FE)

(FL)
=

Note :– 


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cy rFkk cy vk?kw.kZ
(Force and Torque)08.

(FORCE)



 SI 
 F S.I  kgms–2 = 
 F C.G.S  kgms–2 = dyne
 1N  105 dyne
 (Two Types of Force)
1. (Balance Force)

2. (Unbalance Force)

1.

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

 (Newton's Law of Mo-
tion)
Principiya


(Newton's First Law)

(Inertia)

 





1. (Inertia of Rest)

Ex :–

(1)

(2)

(3)

(4) card board 

carb board  

(5)

(Inertia of Rest)



Ex :–

(1)

(2)

(3)

Note :– 

(Newton's Second Law)


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

2 1P P

t



2 1mv  – mv
f

t


 2 1m v – v
f

t


f  = ma










Note :– 

(F = ma) , m = a = 



(Newton's Third Law)



(Action

reaction) 







Ex :–

(1)

(2)

(3) Rocket  

(4)

(5)

Note :–

Trick :–

 (Centripetal Force)–




Remark :– 

2mv
F = 

r

 2
m rω

F =
r

 =
2 2mr ω

r
 = mr2

2F = mrω

1. 8 m 400 kg 
1

2
 

Sol. F = 8 × 400 × 
2

1

2
 
  

= 8 × 400 × 
1

4
= 800

 (Centrifugal Force)–

Ex :– 

(TORQUE)



 (Nm) 

Ex :–  etc.
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

=  = F × S

 () 
1. 120Nm 

40N 

T = F × S
120 = 40 × S

S = 3m Ans.

 (Coupling) – 



= F × S

Ex :– 

 (Centre of Mass) –













 (Angular Momentum)

= L = mvr

V

Mr





Ex :–

(i)

(ii)

(iii)

 

(iv)


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xq#Rokd"kZ.k
(Gravitational)09.



(Range) 

F m
1
m

2

F  2

1

r

1 2
2

.
m m

F G
r



G = 



9.8 m/s2 

G = 6.67 × 10–11

2

2

.N m

kg

Remark :–





 (Conservative Force)– 

R2

Ex :– (F) = 
1 2

2

.1
.

4 o

q q

r 

 (F) = 1 2
2

m m
G

R

(F) = 1 2
24

o m m

r




1.

Sol. 1 2
2

Gm m
F

R
 .... (i)

 
1 1 2

2

4

2

Gm m
F

R




F1 = 1 1 2
2

4

4

Gm m
F

R




F1 = 1 2
2

Gm m

R

F1 = f

 (Gravitational Acceleration) 

g = 9.8 m/s2 

g = 980 cm/s2 

 g 1.625m/s2 

 g G 

2

GM
g

R


R

M

M = 

R = 



 g 

(i) g 

(ii) g 

(iii)

(iv)  g 

 

1. 3% g 

Sol. 3% × 2 = 6%
2. g 
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Sol. g = 2

GM

R
.... (i)

g1  =  2
3

GM

R

g1 = 29

GM

R

g1 = 2 9

GM

R 

g1 = 9
g

 g 

(i)

g 

(ii) g 

(iii) g

(iv) g 

(v) 17 g 

 g 

g 

g = 2

Gm

R

 2

Gm
g

R h




h

R

1. g 

Sol.  2

Gm
g

R h


 .... (i)

 2'
Gm

g
R R




 2 2'
42

Gm Gm
g

RR
 

2

1
'

4

Gm
g

R
 

' 4
gg 

2. g 

6400 km 

Sol. g = 2

Gm

R
— .... (i)

 
1

2

Gm
g

R h


 — .... (ii)

1 1

4
g g 

( )

( )

i

ii  = 1

g

g = 
 

2

2

Gm

R
Gm

R h

 2

2

4

R hg Gm
g GmR


 

4 = 
 2

2

R h

R



4  = 
R h

R

 
  

6400
2 2 6400 6400

6400

h
h


    

h = 6400
 g 

1 1
h

g g
R

    

h
R

3. g 

Sol. ' 1
h

g g
R

    

' 1
R

g g
R

    

g' = g(1 – 1)

g' = 1 × 0

g'  = 0



Physics By Khan Sir KGS   (35.)

Remark :– g 

g 

1
6  

 (Orbital Velocity) 

0V gR

Remark :–

8 km/s 

 (Escape Velocity)  

Scape velocity = 2eV gR



 11.2 km/s 

 59.5 km/s 

 2.3 km/s 

 615 km/s 





 (Relation

Between Escape Velocity and Orbital Speed)

= 2gR

V
e
 = 2 gR

V
e
= 2  × VV

o

2e oV V

 (Artificial Satellite)  

 or)

 (Kepler's

Laws of Planetary Motion)

(i)

(ii)



(iii)

2a

– a

2 3T a

Ex :– 8
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2a = 8
 a = 4

a3 = 64
2 3T a
2T 64

T 8
Remark :– 

(Difference Between Mass and Weight)

 (Mass) 

 kg 

 g 

 (Weight)



  SI 

W mg

1. 40 kg 
Sol. w = mg

= 40 × 10 = 400 N

2. 1800 N 

Sol.
6

1800 × 
1

6
= 300 N

3. 90 Kg 

Sol. W = mg
90 × 10 = 900

6

= 
900

6
= 150 N

4. 300 N 

Sol.  = 300 N

= 300 × 6

w = 1800

6

w = mg
1800 = m × 10
m = 180 Kg

5. 50 kg 

Sol.
w = mg
w = 50 × 10

= 500

= 
6

= 
500

6
 = 83.3 N

6. 90 kg 

Sol. 90 kg
 Remark :–

1. g 

2. g 

3.

(Weight of Object in Lift)

(i)

(ii)

(iii)

(iv)

(v) g 
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a = w

a = wt

W = mg.

 w m g a  = +ve

= –ve
1. 200 kg 

5 m/s2 5 m/s2 

Sol.

W = m (g+a) W = mg

= 200 (10 + 5)      = 200 × 10
= 200 × 15      = 2000 N
= 3000

= W = m (g – a)

= 200 (10 – 5)
= 200 × 5
= 1000

2. 6 m/s2 
50 kg 

a = 6 m/s2

m  = 50 kg

Sol. change 


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ljy vkorZ xfr
(Simple Hormonic Motion )10.



Amplitude




1 = 4 


3 × 4 = 12 

1. 4 cm S.H.M 5 

Sol. 1 = 4 

5 = 20 

5 = 20 × 4 = 80 cm

 (Time period)  

2
l

T
g



Remark :– 

 (T)  l  



(i)

(ii)

Ex :– 

(iii)

(iv)

(v)

(vi)

(vii)

(viii)  S.H.M.

l l1 l2



Ex :– 5% 2.5
% 

 g –
(i) g 
(ii) g 
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(iii) g 

(iv) g 

(v) g 

Ex :– 

2. T 

Sol. = T = 2
l

g


= T' = 
2

6

l
g



T' = 
6

2
l

g
 T' = 2 6

l

g
 

T' = 6T
3.

Sol. T = 2
l

g
 [  g = 0]

T = 2
0

l T = 

 S.H.M 



4.

Sol. T = 2
l

g


2 = 2
l

g
 2

2

l

g




1 l

g


1

3.14

l

g


Squaring both side
22

1

3.14 9.8

           

l

1

9.8 9.8

l


l = 1 meter.

 S.H.M. sin .y A t 

A = 
2 n 

w = 
t = 0 

5. y = 3 sin 10 t 
Sol. y = A sin wt

y = 3 sin 10 t
A = 3 
 = 10

2n = 10 2 n 

n = 
5


 

T = 
5



6. S.H.M y = 10 sin
18t

Sol. y = 10sin 18 t
y = A sinwt
A = 10

w = 18 2 n 
2n = 18
n = 9 Hz 


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nkc
(Pressure)11.







1. (Solid Pressure)

2. (Atmospheric Pressure)– ATM

3. (Fluid Pressure) – hdg

4. (Bubble Pressure)

1. (Solid Pressure)





 N/m2 

 1 = 760 

 1 = 106

 1 = 1.33 × 103 N/m2

2.  [Atomspheric Pressure (ATM)]







 B.P 

 1.013 × 105  N/m2 76 cm 

  

 Altimeter







4. (Fluid Pressure) 

Note :– 

= hdg

thick wallhigh pressure

low pressure thin wall

thick wall

1. 3

kg/m3 

Sol. = hdg
= 20 × 3 × 10

= 600 N/m2

4. (Bubble Pressure)  
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





(Pascal's Law)



  

JCB

 (Viscocity)





 

 



Case (I) :– 

Case (II) :–



Viscometer 

> > > 



(Bernoulli's Theorem)




1

Ex :–

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(Surface Tension)
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

 = 
N

meter








Ex :–

1.

2.

3.



Ex :–

1.

2.

3.



Ex :–

1.

2.

3.

 (Cohesive Force)  

Ex :– 

 (Adhesive Force)  



Ex :–

(i)

(ii)

(Hf) 



Ex :– Feviquick, Permanent Marker, Lakme lipstick etc.

 Primer 

(Capilary)

r2hg



2 r  cos  

r

h



Ex :–
(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)



2 cost
H

rdg




T = 

r = 

d = 

 = 




 g 

1. 10 N/m 180° 

2 cm 5 kg/m2 

Sol.
2 10 cos180

0.02 5 10

  
 

= 
4 1

0.2


 = – 20m
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 (Meniscus)





(1) +  = – 135°

(2) +  = 8°

(3) + = 0°

 0° 

 0° 

 (90°) 

 (90° 

 (Archimedes Principle)

Case (I) :– > 

Case (II) :– = 

Case (III) :– < 

5 kg

4 kg
1 kg







 (Meta Center) 

 (Density)

kg/m3 

= 



Ex :– etc.

















Physics By Khan Sir KGS   (44.)




1

10

9

10

 4°C 0° C 

 4°C 4°C 

0° C 10°C 

10°C 0°C 

4°C 

0°C 10°C

4°C

0°C 4°C 10°C

= min

0°C 10°C

4°C





 (Relative Density)



= 

= 

Note :– 1000 kg/m3 

1. 0.8 kg/m3 

8

10
 = 

1000
 = 800 kg/m

2. 20m3 

250 kg/m3 

250

20 1000


x
 = x = 5

3. 0.5 

80 

500

80 1000

x
 = x = 40

Note :– 

Ex :–


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izR;kLFkrk
(Elasticity)12.



 =

 = > > = 0)

Ex :– > > > 



 (Non Elastic)– 



 [ML–1T–2]

 (Collision)

1 . (Elastic Collision)

(e) = 1

2 . (Inelastic Collision)

e < 1

3 . (Perfectly Inelastic

Collision)

(Strain)



 = 
 
 

l

L



 (Types of Strain)–

(i) (Lateral Strain)–

Ex :- 

= 

1 . 5m 55 

Sol. = 

55

5
=

(ii) (Longitude Strain)–

Ex :- etc.

= 

2 . 10 

Sol. = 

   = 
2

10
 = 

1

5
 = 0.2

 (Emulsion Factor)–

= 
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(Hook's Law)




= E

E 

E = 

E SI 

 2

N

m

 Nm–2



1 . (Youngs Elasticity)

2 . (Volume Elasticity / Bulk

Modulus of Elasticity)

3 . (Firmness  Coefficient  /

Coefficient of rigidity)

1 . (Youngs Elasticity)–

= 

M

L

1 . m  (L)

r l 

Sol. = 

M

L

= 2

mg

r


= 
l

L



(iii) (Volumetric Strain)–

Ex. :– 



 (Shearing Strain)– 



(Stress)



= 

S.I. Unit = (Pa) = N/m2



1. (Longitudinal Stress)

2. (Normal Stress)

3. (Tengential Stress)

1 . (Longitudinal Stress)–

2 . (Normal Stress)–

3 . (Tengential Stress)–

NOTE :–
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=  = 
2

mg
r
l

L




= 2




mg L

r l
2 .

Sol.

M M

L L

lr
ls

= 2




mg L

r l
 r sl l  
 Steel 

(2) (Volume Elasticity / Bulk
Modulus of Elasticity)–

= 

= 
1

1 . k 

Sol. = 
1

= 
1

k
(3) (Firmness Coeff icient /

Coefficient of rigidity)–

= 

 Surface 

2

1

( ) 
V

e
V e = 

2

1

( ) 
h

e
h

2

1

( ) 
k

e
k

2

1

( ) 
p

e
p

1 .

Sol.
100 metre

4 metre

2

1

4 1
0.2

100 25 5


    

h
e

h

0.2e
2 .
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Sol.
1

5
e

80 metre

V2

2

1


V

e
V

21

5 80


V

2 16 /V m s

3 .

Sol.
1

5
e

125

K2

2

1


K

e
K

21

5 125


K

Squaring Both Side

21

25 125


K

2 5K jule

4 .

Sol.
1

5
e

150 Jule 

P2

2

1


P

e
P

21

5 150


P

Squaring Both Side

21

25 150


P

2 6P Jule


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m"ek
(Heat)13.

 (Heat) :



 SI (1 = 0.24 )





1. (Linear Expension) ()  

 (°C–1) 



  


l

l t
 




l – 

t – 

Note :– Fishplate 

1. 10m 12m 

400 k 420 k 

l

l t
 




 
2

10 20




= 
1

100
 = 0.01 k

2. (Areal Expension) ()  

 


Ex :–

(i)

(ii)

(iii)

  


l

l t
 




(3) (Cubical Expension) ()  

 () = 
 

 ( )

V

V T


 

Ex :– 

 ,  

: : 1: 2 : 3   

1.

Sol. 

1 : 2 : 3

= = : 1 = 12

= = : 2 = 12 × 2 = 24

= = : 3 = 12 × 3 = 36

2.

Sol. 

1 : 2 : 3

= = : 2 = 30, : 1 = 15

= = : 1 = 15

= = : 3 = 15 × 3 = 45
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3.

Sol. 

1 : 2 : 3

= = : 3 = 36, : 1 = 12

= = : 1 = 12

= = : 2 × 12 = 24

 (Calorie) : 1°C

 = 4.18 

 = 0.24 

 = 4.18 × 103 = 1000 

 = 3.6 

Abnormal Expansion of  Water)

 0°C 4°C 



0°C 

(3.98°C) 4°C 

 20.7 × 10–5 k–1 

(Equivalence of Work and Heat)



4.18 × 103 

 = 4.18 × 103 4.18 

Q W 

4.18W Q

 4.18 

 'J' W JQ

J = 4.18 

1. 536 

Sol. 536 = 
536

1

= 

536×4.2
1

1000
 
 
 

= 2.25 × 106 
2.

Sol. W = SQ
W = 4.18 × 103 × 1000 

= 4.18 × 106 

(Methods of Heat Transfer)

1. (Conduction)

 (Driving application) :





2. (Convection)



3. (Radiation)

Ex :–

4. (Evaporation)





Ex :– 

5. (Advection)

Ex :–
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

(Black Body)



Ex :– 95% 

Kirchhoffs Rule)



Ex :–
(i)

(ii)

(iii)

(iv)

(Thermometer)





.max

Relation = 
min

min




0

100 0

C 


 = 
32

212 32

F 


 =
273

373 273

K 


 = 
0

80 0

R 


100

C
 = 

32

180

F 
 = 

273

100

K 
 =

80

R

32 273

5 9 5 4

C F K R 
  

–40° 

Blood Bank blood 40°F 

20°C = NTP. (Normal Temperature)
0°C = STP (Standard Temperature)
27°C = Room Temperature

1. 50°C Fahrenheit 

Sol.
32

5 9

C F 


50 32

5 9

F 


10 = 
32

9

F 

90 = F – 32
F = 122

2.

Sol. A/q
F = 2C

F 32

5 9

C 


2 32

5 9

C C 


9C = 10C – 160
 C = 160
 F = 2C
    = 2 × 160
    = 320

3. 70ºC 

Sol.
70 0 k 273

100 0 373 273

 


 

       70 = k – 273

        k = 273 + 70
          = 343k
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4. 70ºF 

Sol.
Fº 32º k 273º

212 32º 373º 273º

 


 

70º 32º k 273º

180º 100º

 


38kº k 273º

180º 100º




k 273º 38º

10º 18º




k – 273º = 2.1

k = 2.1 + 273

  = 275.1k

5. 129°F

50°C 

Sol. = 129°F

= 50°C

F° = 
F 32

5 9

C 


50 32

5 9

F 


F 32
10

9




90 = F – 32

F = 122

122

129

7

F

F

F

 
 

 

 (Absolute temperature)

(K) 

Ex :– 25K(), 26(), 27F° (×), 25°C(×), 60°R (×)

 (Absolute Zero temperature)

Zero

Kelvin, 0K, – 273°C 

 (Ruemer Scale)

 0°R 80°R 

(Types of  Thermometer)



Alchohal 



– 39°C 357°C

Alcohal  

 Alcohal  –115°C 78°C 

 Hydrogen (H), Helium (He), 

Nitrogen (N), 



500°C 

 Platinum, 

 –200°C 1200°C 

 –200°C 1600°C 



 (Pyrometre) 800° C

e.g. 



(i)  = 60%

(ii)  = 20°C

(iii) = 2m/minute

 AC  AC 

1 = 1600 cot

AC , 



Note :– AC Compress 





watt 



watt 
Note :–

(i)

(ii)
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1. 800°C 

Sol. 800°C 

2.

Sol.

(Specific Heat)

  1°C 




/ 


1/2 













Q MS t 

S = 
t  = 
M = 
Q = 

1. 20 g 55°C 60°C 

Sol. = MS t
= 20 × 1 × 5
= 100

2. 40 g 60°C 

Sol. = MS t
= 40 × 1 × 60
= 2400

3. 10 g 8°C 

Sol. = MS t

= 10 × 
1

2
 × 8

= 40

(Latent Heat)







Note :–

Q ML

L = 

m = 

Q = 

 L) SI = Q/m = J/kg = J kg–1

 L CGS = cal g–1

1. 20 g –10°C  0°C 

Sol.

20g
0°C

20g
0°CQ = MS t

1
20 10

2
  

= 100

Q = ML
= 20 × 80
= 1600

= 100 + 1600 = 1700 

1
20 30

2
  = 300

2. 0ºC 1 g 100ºC 

Sol. 0ºC = 0ºC 

 Q = ML = 1 × 80 = 80 cal

0ºC  100ºC 

 Q = MS = 1 × 1 × 100 = 100 cal

100ºC  100ºC 
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 Q = ML = 1 × 540 = 540 cal

 (80 + 100 + 540) cal = 720 Cal

3. 10 –10ºC 10 

0ºC 

10ºC 
Sol. Q = MSt,

–10ºC 10 g 

Q
1
 = Misit

= 0º – (–10ºC) = 10ºC

m) = 10 g

Si = 0.5 cal/gramºC
 Q

1
 = 10 × 0.5 × 10

Q
1
 = 50 cal

Q
2
 = mL = 80 cal/g

Q
2
 = 10 × 80 = 800 cal

= 10g + 10g = 20g

0ºC 20g, 10g

Q
3
 = mwswt

(sw) = 1 cal/gramºC

t = = 10º – 0ºC = 10ºC

Q
3
 = 20 × 1 × 10

Q
3
 = 200 cal

(Q) = Q
1
 + Q

2
 + Q

3
 = 50 + 800 + 200

= 1050 cal



–20g
30°C 0°C

0°C
30g

Q  = MS t1 
1

30 10
2

  

= 150

Q  = ML2

= 30 × 80
= 2400

100°C
30gQ  = MS t3 

= 30 × 1× 100
= 3000

100°C
30gQ  = ML4

= 30 × 540
= 16200

Q  = Q
1
 + Q

2
 + Q

3
 + Q

4

150 + 2400 + 3000 + 16200
             = 21,750 

(Mixing Temperature)

M = 

S = 

t = 

t = 

Q = 

   1 1 1 2 2 2–M S t T M S T t 

1. 40 g 20 g 

40°C 

Sol. =    1 1 1 2 2 2– M S t T M S T t

m
1

 = 40g m
2

 = 20g
s

1
 = 1 s

2
 = 1

t
1

 = 100ºC t
2

 = 40ºC
40 × 1 × (100 – T) = 20  × 1 × (T – 40)
40 × (100 – T) = 20 (T – 40)
200 – 2T  = T – 40
240 = 3T
T = 80

Note :– 

0°C 

2. 10g – 20°C 30° 

50 g 

Sol.

= M
1
S

1
(t

1
 – T) = M

2
S

2
 (T – t

2
)

m
1

 = 10g m
2

 = 50g
s

1
 = 1 s

2
 = 1

t
1

 = –20ºC t
2

 = 30ºC
10 × 1(–20 – T) = 50 × 1 (T – 30)
–20 – T = 5(T – 30)
–20 – T = 5T – 150
6T = –150 + 20
6T = –130
T = –21.6ºC

(Newton's Cooling Law)


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

1. 80° 70° 15 minute
70° 60° 

Sol. 40% 

1 2 1 2

2

         

Q Q Q Q
K

t


Q
1
 Q

2
 = 

t = 
 = Room temperature
K = 

Note :– Formula
K t

2. 10 minute
30° C 

60° 
Sol.  80 

Q
1
 = 80, Q

2
 = 70, T = 10,  = 30

1 2Q Q

t
= 

1 2

2

        

Q Q
K 

80 70

10


= 

80 70
k 30

2

   
 

10

10
=  

150
k 30

2
   
 

1 = k (75 – 30)
1 = k 45

k = 
1

45
70 

1 2Q Q

t
= 

1 2

2

        

Q Q
K 

70 60

t


= 

1 70 60
30

45 2

  
 

10

t
 =  

1 130
30

45 2
  
 

10

t
 =   1

65 30
45



45 × 10 =  35t

t = 
450

35

t = 
90

7
t  = 12.8

(Evaporation)





(i)

(ii)

(iii)

(iv)

 (First Law of

Thermodynamics)



Q u w  

 (Second Law of
Thermodynamics)

 (Third Law of
Thermodynamics)

A, B 
B, C A, C 

(Engine)



1. (External Combustion Engine)

2. (Internal Combustion Engine)

1. (External Combustion Engine)

Piston 

Boiler 
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Boiler

2. (Internal Combustion
Engine)

Connecting Rod Cranck 
Cranck 

Engine = 120° CC


 Fuel CC (Cubic Centimeter)
CC 

CC engine litre

Ex :– Car = 1.6 l
   1.6 × 1000 = 1600 CC

 Two Stock Engine– fuel 2
stock engine 

 Stock
litre 

 Four Stock Engine– fuel 
stock 

(i) Intake Stock
(ii) Compression Stock
(iii) Combussion Stock
(iv) Exhouste Stock

 (Petrol Engine)– 
Petrol 

O
2

Air Pipe 

Fuel Tank Air Fuel 
Engine 

 (Diesel Engine)– 

Vibrate 
Air Air Supply 

Fan Turbo
Air Turbo Fan 

 Petrol 

turbo fan 

 (Engine Efficiency)
Source Source 

Crank 
100% 

1 2

1

100
Q Q

Q
 
 

Q
1
 = source 

Q
2
 = 

1. sources Cal 
800 Cal 

Sol.
1200 800

100
1200




= 
400

100
1200

 = 
100

3
 = 

1
33

3
 = 33.33%



1 2

1

100
T T

T
 
 

T
1
 = 

T
2
 = 

2. 727°C 
27°C 

Sol.
727 27

100
727




= 
1000 300

100
1000


 = 

700
100

1000


= 70%
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 (Cloch)  
Engine 

Relation
 power 

power distribute 
 Speed 

 Rear Wheel drive

Ex :– Truck, Geep, Bolero

 Front Wheel Drive

power Ex :– Car

 Four Wheel Drive or Four by four  

 Brake 400
°C 

 Hand Brake Emergency Break 

 ABS (Anti Lock Breaking System) Brake

 EBD (Electronic Brake Force Distribution)
Brake 

 BA (Brake Assist)
BA Break 

 Suspension
Suspensions 

 Spring Suspension

Luxary 
 Leaf  Suspension

Spring Suspension        leaf Suspension

 Seat belt Accident 

lock 
 Air Bag

NaN
3
)

 Stearing Wheel
 Stearing Wheel Adjust 

teliscope 
tilte

 (Muffler)

 (Isothermal)

Ex :–  

T , P, V T , P, V

Q u w

Q O w

Q w

  
 



Work = Max
 (Adiobetic Process)  



Ex :– 

Q u

O u

u

  
  

  






 CP  (Specific Heat  and Constant Pressure)

C
P 

 CV (Specific Heat and Constant Volume)  

C
V 

Ex : – (i)  P vC C
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(ii) P vC C R 

(iii) 
P

V

C

C


 Antharapy 
Antharapy H 

H u Pv  
u = 

P = Presure
V = Volume

1. Antharapy 6 KJ/K 
2 J 

2m3 

Sol.      M = u + Pv
      6 = 2 + P × 2
P × 2 = 4
      P = 2

 Entropy 
Entropy 

(Randomness) Entropy 

> > 
Ex :– 

Entropy 

2. Entropy 

(A) (B)

Sol.  (b) 
 Degree of Freedom  

Degree of Freedom

 Degree of Freedom 

Ex :– Lift Train 


Degree of Freedom 

Ex :– 


Degree of Freedom

Ex :– 

 (Tempreture gradiant)  

Tempreture gradiant)

=

3. 10 cm 
15 k/m 

Sol. 

15
10

x


150
1.5

100
x k 

(Stefan's Law)



E  E = T4
 ''



 5.67 × 10–8 

 (Relative Humidity) 



= 100%




 60–

65% 
1. 400 k 

Sol. T 400k
4T 

 4
400 


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rjax
(Wave)14.





Ex :– (i) 

(ii) 



(Electromagnetic Wave)

(Mechanical Wave)

 (Electromagnetic Wave)

Ex. – 



 maxwell 

10–14 104m  







E h 

h = 6.6 × 10–34 Jule/Sec

Remark 

 ( Ray)
10–14 10–10 m 





 Active 





 (X-Ray) :  10–10  10–8 m
Rontgen 

 X-Ray 

 X-ray CT Scan 
X- 

 3.0 × 1018 1.0 × 1016 

electrono 

 CT Scan (Computer Tomography) Multiple X-ray

 Doctor 6 Rontgen X-ray 

 20 Rontgen 

 250 Rontgen X-ray 
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(Ultra Voilet) UV

 10–8 10–7 m

 Skin Cancer 



Ro 



 3.0 × 1016 8.0 × 1014

1.2 ×10–8 4.0 × 10–7



1. 2000 Å

Sol.

2.

Sol.

(Visual Ray)







 3.9 × 10–7 7.8 × 10–7 (3900 Å –

7800 Å) 





(Infra Ray)



 7.8 × 10–7 5.0 × 10–3 



Night vision CCTV

Camera 





 Remote Control 

 TV Tower Mobile tower 





1. (Remote Control)

Sol. 

(UPPCS : 2010, 2013, IAS : 2000)

(Micro wave)



 1.0 × 10–3 3.0 × 10 –2 m 

 Setup Box, DisTV 

Speedometer 





(Radio wave)

 1 m 10000 m 

 Radio Television Radar Radio 

 RADAR : Radio Ditection and Ranging





1. ()

2. ()



0 0

1
V=

m 

M
0
 = 

 0ε = 

 3 × 108 m/s 

Note :– 

(Mechanical Wave)



Ex. – 







Physics By Khan Sir KGS   (61.)




1. (Longitudinal Wave)
2. (Transverse Wave)

1. (Longitudinal Wave) :–






 (Compression)  (Refraction)

= + 


Ex :– 


Ex :–  DJ 

2. (Transverse Wave)




Ex :– 


(Wavelength)



 (Tough) 
 (Crests) 


  4   

2
2

   
 

1.

Sol.

2.

Sol.

3.

Sol. (v) = () × ()

= 

4.

Sol.

5.

Sol. 

6.

Sol. 

7. m/2 

Sol.
m

2
2


m

2 2




M 
M 

8.

Sol.
1 2

3 4

5 6

= 4 
= 


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èofu
(Sound)15.





 Acoustics 





1.

(a) (b)  

(c) (d)  

Ans. (b) 

2.

(a) (b)  

(c) (d)  

Ans. (a)  (b) 

Note :– 



(1) (Audible Wave)

(2) (Infrasonic Wave)

(3) (Ultrasonic Wave)

1. (Audible wave) 20 Hz 

20,000 Hz (20Hz 20 KHz)

1
10  

2. (Infra-sonic wave) 20 Hz



Ex :–



3. (Ultra-sonic wave) 20,000 Hz 

 (Sonar), 

 1 lac Hz Frequency 





SONAR (Sound Navigation of Ranging) 

 SONAR 



 (Piezo,

electric effect ) 





 ECG (Electrocardiographic) 

 Ultrasonographic





332 m/s 
v

o
 = 332 m/s

 v 



(i) v
1
 < v

o
 (Sub-sonic)

(ii)  v > v
o
 (Super-sonic)

(iii) v > v
o
 × 5 (Hyper-sonic)

1. Sub-sonic :–  

Sub-sonic 

Ex :– Sub-sonic 

 Sub-sonic 

2. Super-sonic :– 

Super-sonic 

 Super-sonic 
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3. Hyper-sonic :– 5 

Hyper-sonic 

Ex :– –5 

 (Shock Wave)  

Super-sonic Hyper-sonic 

Shock Wave 

Super-sonic 

 (Mech Number)

Super-sonic Hyper-sonic 

(330 / )m s


1. 660 m/s 

Sol. = 
660
330

= 2 Ans.

2.

Hyper-Sonic 

Sol. For Hypersonic

= 5

= 

5
330

x

                   x = 1650 Ans.



= > > = 0)



 (Secondary
Waves Theory of Hygens)–



(i)



(ii)

(1) (Pressure)

(2) (Density & Elasticity)




 = > > 

 = > > 

Note :– 

1.

(a) (b)  

(c) (d)  Ans. (d) 
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(3) (Humidity)  



(4) (Temperature)  

v T
1 1

2 2

v T
v T



v = T = 

 1° C 0.62 m/s 

1. 15° C 340 m/s 65° C

Sol. 15° C = 340 m/s
65°C = ?

1°C 0.62 m/s 

 50°C = 50 × 0.62 = 31 m/s

65°C =  340 + 31 = 371 m/s

2. 27°C z 327° C 

Sol.
2

27 273
327 273

z
v




2

300
600

z
v



2

300
600

z
v



2

1
2

z
v



2

1
2

z
v



2 2v z Ans.

3.

(a) 20°C 

(b) 60° C 

(c) 60° C 

(d) 70°C 

Ans. (c) 60° C 

(5) (Molecular Weight)

1v
m



1 2

2 1

v m
v m

  m = v = 





 (WF
6
)

1. Hydrogen gas 330 m/s 

(O2)

Sol.
1 2

2 1

v m
v m



2

330
v = 

32
2   = 

32
16

2
= 4

2

330 4
v



2
330

4
v 

v
2
 = 82.5 m/s

2. 0°C 

Sol. T
1
 = 0°C  = 273 k

v
1
 = x

T
2
 = ?

v
2
 = 2x

1 1

2 2

v T
v T



2

273
2
x
x T


2

1 273
2 T


Squaring both side

2

1 273
4


T

T
2
 = 1092 k

T
2
 = 1092 – 273°C

T
2
 = 819°C Ans.
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(Characteristic Properties of  Sound)



(1) (Intensity)   





  2

 SI Micro watt / m2 

 (Bell)  (dB) 

 1 bell = 10 



 WHO 

 90 

 150 





 

 

70 – 80 dB

140 – 150 dB 

 30 – 40 dB 

 150 – 160 dB 

 10 – 20 dB 

 100 – 120 dB 

 
 80 dB (Noise) 

(2) (Pitch)   


 Pitch (Shrill)



 Pitch (Grave)



 240 Hz 

 270 Hz 

 300 Hz 

 320 Hz 

 360 Hz 

 400 Hz 

 450 Hz 



(3) (Quality)   



 (Overtone) 



 Single Frequency tone 

Ex :–

 Multiple Frequency Note 

 Indian Culture 8 Note Octave 

 (Echo)–  

 (Echo)



SONAR

16.5 m (17 m) 


1

10  second (0.1s) 
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 17m 

 Accaustic effect 

 Accaustic Science 

Note :– 

(Interferance)








(Differection)







 10 –7m 

Blade 

 (Polarisation)  








(Doplar Effect)











(Doppler Effect in Light)


(Infrarade shifting) 



 (Infrarade Shifting)  



Note :–  

(Doppler Effect in Sound)





–vo
+vo

–vs
+vs

Source

o s

o s

n n
v v v v


 

n
0
 = 

n
s
 = 

v = 

v
o
 = 

v
s
 = 

o  = 

s = 
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1. 900 Hz 30 m/sec 

10 m/sec 

Hz 

Sol. n
s
 = 900 Hz, v

s
 = 30 m/sec

v
o
 = 10 m/sec

v
o
 = 330 m/sec

o s

o s

n n
v v v v


 

= 900
330 10 330 30

on


 

= 900
340 300

on


= n
0
 = 1020 Hz

2. 1200 Hz 

10 m/sec 

1360 Hz

Sol. n
o
 = 1360 Hz

n
s
= 1200 Hz

v = 330 m/sec
v

o
 = 10 m/sec v

s
= ?

o s

o s

n n
v v v v


 

1360 1200
330 10 330 sm v


 

1360
340 = 

1200
330 sv

330 – v
s  
= 300

–v
s
 = 300 – 330 = –30

v
s
 = 30 m/sec

 (Wavelength)  



 (T)   



 (Frequency)   

Hz 



 

1n
T



1.

Sol. = 1 sec 

     = 60 sec. 1200 

 1 sec 
1200

60  

 n = 20

(T) = 
1
n

   =
1
20  = 0.05 sec.



v n 

2. 660 Hz 

Sol. v = n
330 = n × 660

1
2

   = 0.5

 (Stationary Wave)



 Node Antinode 







 (Node)   

N 

 (Antinode)   

A 

 Antinode 2


 

 Node 2


 

 Node Antinode 4



1. Node Antinode 
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Sol.  

Antinod

Antinod Antinod

Node
Node Node

Node
Node

Antinod

Node = 5

Antionde = 4

  (Argon Pipe)

 () = 
 
 

v





(i) (Close Argone pipe)





Ex :–

(ii) (Open Argone Pipe)  



Ex :–

Remarks :– 



2
vn
l





4
vn
l



l = 

v = 

1.

Sol. = 2
vn
l



= 4
vn
l



2

4

v
n l
n v

l



4
2




v l
v l

= 2 : 1

2. Open Close Argone pipe 

Open 60 Hz Close 

Sol. Open : Close

2    :    1

60 30

= 30 Hz

(Resonance)










(Cosmic Ray)

 (10–17 10–13 








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izdk'k
(Light)16.



 3 × 108 m/s
 200

m 













 4000 Å 7800 Å 









  

2.04 × 108 m/s

2.0 × 108 m/s 

 1.24 × 108 m/s 

 3.0 × 108 m/s 

 2.25 × 108 m/s 

 

 (Reflection of Light)  



 (Incidence Ray)  

i 
 (Reflective Ray) 

r 
 (Normal) 


(i) = 
(ii)

i r    i =  r = 

Q. 40° 

Sol.

= 40 + 40 = 80
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1. 35° 

Sol.

90 – 35° = 55°
 = 35°
 = 90 – 35° = 55° = <i = <r

= 55°

 Å  

7800 Å  6400 Å  
6400 Å  6000 Å  

 6000 Å  5700 Å  

 5700 Å  5000 Å  

5000 Å  4600 Å  

4600 Å  4300 Å  

4300 Å  4000 Å  

 

1.

2. v 2v 

"Object in the mirror are closer than the appear"

3.  2 

4.

5.

1. 10 m/s 

5 sec 

25 m 

Sol. 25 m50m 25 m

5 sec 10 × 5 = 50 
= 25 

 50 + 25 = 75 


360n 


Note :– 
360
  



reject 
2. 40° 

Sol.
360


n

360
40

n   =  9 Ans.

3. 90° 

Sol.
360


n

360
90

n   = 4 Ans.

4.
(1) 30° 
(2) 60° 
(3) 120° 

5.

Sol.
360


n  =   Ans.


45° 



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Note :– 
(Paint) 

(AgBr) 

(Spherical Mirror)



(1)
(2)

 Right side 
 Left side 
 Left side 
 Left side Negative 
 Right side Positive 

(Types of Mirror)

1. Pole Pole 
2. (Centure of Curvature)

3. (Radius of Curvature)

4. (Focus)  

2
rF  , 2

RF 

1. 40 cm 

Sol. 2
RF  = 

40
2  = 20 cm.

5. (Principle axis)

pfc

6. (Object)  

(left) U 

 Negative 

7. (Image)  

V 



8. (Real Image)

9. (Vertual)  



Remark :– 





(i)

(ii)

(iii)

(iv)

(v) Left Side Image Negative 

Right Side Image Positive

9. (Capacity)  



 –ve

+ve 

Note :– ()

1. 20 cm 

Sol. = 20 cm  = 0.2 m

 = 1
0.2

 = 5 
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2. 10 cm 

Sol. = 10 cm = 0.1 m

 = 
1

0.1
 = 10 



1.  

mirror

c f p




2. Centre 

Centre 



mirror

c f

p


3. Centre 

Centre 



mirror

c
f

p



4. Centre 

Centre 



mirror

c f p

4.



mirror

c f p

6. Pole 



mirror

c f p

Note :– 

Face Pole 

(Characteristic of Concave Mirror)

1.
2.
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3.

(i)

(ii)

(Convex Mirror)





cfp

(Characteristic of  Convex Mirror)

1.
2.

3.

4.

 (Formula) –

1 1 1
f v u
 

f = 
v = 
u = 

 u Negative 



 v 
Remarks :–

   

u – – 
v 

 

 

f – + 
 1. 10 m 

20m 

Ans. u = – 10cm
f = – 20 cm
v = ?

1 1 1
f v u
 

1 1 1
20 10v

  

1 1 1
10 20v

  

1 2 1
20v

 

1 1
20v


v = – 20 Ans.
2. 10 cm 

20 cm 

Ans. u = – 10 cm
v = – 20 cm
f = ?
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1 1 1
f v u
 

1 1 1
20 10f

  

1 1 2
20f

 

1 3
20f


20
3

f    = – 6.33 cm.

3. 10 cm 30 cm

Ans.f = – 10, v = – 30, u = ?

1 1 1
f v u
 

1 1 1
10 30 u

   

1 1 1
30 10 u

 

1 3 1
30 u
 

2 1
30 u
 

1 1
15 u
 

u = – 15 cm Ans.
4. 10 cm 

20 cm 
Ans. u = – 10 cm, f = 20 cm, v = ?

1 1 1
f v u
 

1 1 1
20 10v

 

1 1 1
20 10v

  , 
3
20  =

v = 
20
3 = 6.66 cm


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viorZu
(Reflection)17.









 (Condition of Reflection)

Normal



Formula.  
 

 

 

C

V
 















1.

Sol.

 (Snell's law)

(sin i) (sin r)
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r

r

sin
sin

i
r

 

Note :–



 Slab

2. 60° 30° 

Ans.
sin
sin

i
r

   = 
sin 60
sin30


  = 

3
2 3

1
2



( )

( )

R

V
 

3.
4
3  1.33 

Ans. 4
3  , C = 3 × 108m/s

v = ?

C
V

 

84 3 10
3 V



V = 
89 10

4


V = 2.25 × 108 m/s
4. 30  

Ans.v = 30
r = ?

 = 
4
3 s

R
v

 

4
3 30

R

R = 40 m
5. 5 

3 

Sol. =
Real

Vertual

4 Real
3 3


Real  = 4 meter
= Real + = 4 + 5 = 9 m

6. cm

Sol.
R
A

 

 R 15 45A 3 cm
4 4

   

(x) = R – A

4515
4

  = 15 – 11.25 = 3.75 cm

7. 30° 

Sol.
1=

sin c


1 1 2
sin 30 1

2

 




4 1.33
3




Physics By Khan Sir KGS   (77.)

8.

Sol : 
83 102.42 

83 10 m/s
2.42


 (Critical Angle)

c 


90º

1=
sin c



c = 
 (Total Internal Reflection)


(i)
(ii)


(i)
(ii)
(iii)

(iv) Indoscopy 
(v)
(vi) (Optical fiver)
(vii)

Note :–
 Optical fiver 

 Optical fiver 




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

24º

(Optical Fibre)











 10–4 cm 


1– 1.5 

 

 

24.4°

41.1° 

 37.4° 

 48.5° 

 


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ysal
(Lens)18.










1 1 1
v u f
 

f = 

v = 

u = 

 P Optical Center

 (Sign Convension)

                                                                                          

 (Convex Lens)













(Maginification)











 (Hypermetropia)

f

Note :–

1.

Sol. f = 4 cm
u = –12 cm
v = ?

1 1 1
f v u
 

 1 1 1
4 v 12
 



 1 1 1
4 v 12
 

 1 1 1
4 12 v
 

 3 1 1
12 v
   2 1

12 v


 v = 6 cm

= 6 cm.
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2.

(a) = 1 (b) > 1

(c) < 1 (d) 

3. 12 cm 

Sol. f = + 12 cm,  m = –3

 vm
u



 v–3
u



 v = –3u

1 1 1
f v u
 

 1 1 1
12 3u u

  

 1 1 3 4
12 3u 3u

   

 3u = –48

  48u 16 cm
3
  

= 16 cm.

4. 10 cm 

20 cm 

Sol. u = – 10 cm
f = + 20 cm
v = ?

1 1 1
f v u
 


1 1 1
20 10

 
v


1 1 1
20 10

 
v


1 1 1

20 10
 

v


1 1 2 1

20 20
  

v
 v = – 20 cm

5. 10 cm 

30 cm 

Sol.u = – 30 cm
f = 10 cm
v = ?

1 1 1
f v u
 


1 1 1

10 30
 

v


1 1 1

10 30
 

v


1 1 1

10 30
 

v


1 3 1

30


v


1 2 1

30 15
 

v
 v = 15 cm

6.

Sol.u = – 15 

v = 25 

   
1 1 1 1 1 –3 5–

25 7515
   

f v u


1 8

f 75


    
75

f 9.3
8

   

7.

Sol. f = 10 v = 50 u = ?

[  v =

+ve]

  
1 1 1 
f v u

 1 1 1
10 50

 
u

 1 1 1 4
50 10 50

   
u

 u = 50
4

  = 12.5 
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8.

Sol. f = 36 

v = – 72 


1 1 1 
f v u

 1 1 1
36 72

 
 u

 1 1 1
72 36

 
u

 1 1 2 3 1
72 72 24

    
u

 u = 24 cm

(Concave Lens)





(Diversing) 













1. 15 cm 30
cm 

Sol. f = – 15 cm
u = –30 cm
v = ?

1 1 1
f v u
 

 1 1 1
15 v 30

  

 1 1 1–
15 30 v

 

 2 1 1
30 v

  

 3 1
30 v
 

 v = –10 cm
= 10 cm.

2.

Sol. v = – 10 cm

u = – 20 cm

1 1 1
f v u
 


1 1 1

10 20
 
 f

 1 1 1
10 20

 
f

 1 2 1
20

 
f  = 1

20


 f = – 20 cm
3. 20 cm 

12 

Sol. f = – 20 cm

v = – 12 cm

u = ?

1 1 1
f v u
 

 1 1 1
20 12

 
  u

 1 1 1
12 20

 
u

 1 5 3 2
60 60

   
u

 1 1
30


u
  u = – 30 cm

Trick :–

(i)

(ii)
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4. Box A Box B 

         





  
1 2

1 1 11
     
 f R R

f = 

R
1
, R

2
 = 

 = 

1.

– 25 

(= 1.5)

Sol.   
1 2

1 1 11
     
 f R R

   1 1 11.5 1
20 25

  
f

  1 5 40.5
100


f

 1 1 9
2 100

 
f


1 9

200


f

 f = 200
9

 = 22.2 cm

2. 2.5 D ( = 1.54)

Sol.  
1P
f

 f = 100
2.5

 = 40 

From lens marker formula

 
1 2

1 1 11
     
 f R R

 1 20.54
40

 
R

[ = 1.54, f = 40 cm]

 R =  40 54 2
100
   = 43.2 = 43 cm

3. 1.6 

60 

Sol.


– 60

Here, R
1
 = R

2
 = – 60 

  
1 2

1 1 11
     
 f R R

   1 1 11.6 1
60

  
 f  = 0.6 × 1

60

 f = 100 

4.  3μ =
2

10 cm 20 cm 

Sol.  
1 2

1 1 11
     
 f R R

R = – 20

R = +10

   1 3 1 11
2 10 20
 

f

 1 1 2 1 1 3
2 20 2 20

   
f
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 1 3
40


f

 f = 40
3

 cm

5. 30 cm

60 cm 1.5 

Sol. R
1
 = 30

R
2
 = – 60

 = 1.5

f = ?

  
1 2

1 1 11
f R R

     
 

    
1 1 11.5 1

30 –60

 
   

 f


1

f
 = 0.5 × 

2 1
60



1 30.5

60f
 

 f = 
10 60
5 3


 f = 40 cm Ans.

6. 20 cm

40 cm 

Sol. Concept Fig.
R

1
 = – 20

R
2
 = – 40

= 2

f = ?

  
1 2

1 1 11
f R R

     
 

   1 1 12 1
20 40

  
 f

  1 2 11
40

 
f

 1 11
40
 

f

 f  =  – 40

(Power of Lens)






 


 (Power) 



1P meter
f



100P cm
f



Note :– 

Note :– 
SI (d)

1. 20 cm 

Sol.
100
20

P  = 5 D

2. 25 cm 

Sol. f = +25 cm

25 1 cm
100 4

 

 1p
f



1 4D
1
4

 

or,
100 100p 4D

f 25
  

3. –0.25 D 

Sol. p = – 0.25 D

1p
f



1 1f
p –0.25

  100 –4cm
25

 

f = 4 m
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4.

Sol.  f = 20 

 P = 
100 100

20


f  = 5 D



1 2P P P 

P1
P2

5. 20 cm 40 cm 

Sol. P = 
1
f =

100
20 =  5 D

P
2
 = 

1
f  = 

100
40  = 2.5 D

P
1
 + P

2
 = 5 + 2.5 = 7.5 D 

6. 25 cm 10 cm

Sol.
100 100
25 10



=
200 500 300

50 50

 


= – 6D 

7. 4D –2D 

Sol. p = p
1
 + p

2
 = 4 + (–2) = 2D.


1 1f 0.5m 50m
p 2

   



f1
f2

1 2

1 1 1
f f f
  = 

2 1

1 2.
f f
f f


1 2

2 1

.f f
f

f f




8. 20 cm 30 cm 

Sol. 
20 30 600 12
20 30 50

  
  cm

9. 40 cm 20 cm

Sol. 
40 20 800

20 40 20
  

   = 40 cm 

 m 

 l 

 Case (I) ml  

(i)

(ii)

(iii)

 Case (II) ml  

(i)

(ii)

Note : 

 Case (III) : ml  

Plate 

Note :–

1. Glass Slab 

“O” D 


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vkoèkZu vkSj o.kZ fo{ksi.k
(Magnification and Dispersion)19.






Note :– 1. (i) m > 1 
(ii) m < 1 
(iii) m 

(iv) (m)

Note :– 2 . (i)

(ii)

(iii)

(iv)
|u| = |v| m = +1

= 

1.
v

m = 
u

 

2.  
v

m = 
u

 

3.
I

M = 
O

4.  
D

M = 1 +
f

1. 10 cm 

Sol. vm=
u

 = + 2 = 
10
v


 v = – 20 cm

vm
u

 = – 2 = 
10
v


v = 20 cm

2. 20 cm 

Sol. f = 20 cm

 vm
u

  =  3 = v
u

 v = 3 u


1 1 1
f v u
 


1 1 1

20 3u u
 


1 u 3u

20 3u





1 2u

20 3u





20 2

u
3


 = –13.3

3. 15 cm 10 cm 

25 cm 

Sol. u = – 10, v =  – 25

25 2.5
10

vm
u

  


m = I
O

2.5
15
I

I = 2.5 × 15 = 37.5 cm
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4.

+3 

Sol.  m = v
u

3 = 
2
v

v = 6 mm

5.

+ 15 

Sol.  m = v
u

15 = 
3
v

v = 45 mm

6.
3 cm 

2 cm 

Sol.f = 3, v = 2

1 1 1
f v u
 

1 1 1
3 2v

 

1 1 1
3 2v

 

1 2 3 1
6 6v
  

v = 6

m = 6 3
2

vm
u

  

7. 15 cm 
30 cm 

Sol.v = 30, u = – 15

m =  v
u

 =  30
15


 = + 2

8. 15 cm 

Sol.f = 15
2

 = 7.5

 m = v
u


 1
2

v
u


 v = 
2
u


1 1 1
f v u
 

1 2 1
7.5 u u

 



 7.5

2 2
uv

    = 3.75

9. 20 cm 

5 cm 

Sol.  f = – 20

m = vm
u
   5 = v

u
  u = 

5
v


1 1 1
f v u
 

 1 1 1
20 v u
  

 1 1 5
20 v v
  



1 1 5

20 v

 


–V = –4 × 20
V = 80 CM

m = v
u


u =  
5
v  = 80

5
  = – 16 cm

10. 3 cm 

Sol.  vm
u

 

 m  = – 1

 m  = I
O

– 1  = 
3
I

I  = – 3 cm = 

11. 30 cm 

1/4 
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Sol. f = 30 cm, 
1

m
4



1 v

4 u




u = – 4v

u
v

4




1 1 1

f v u
 

1 4 1

30 u u


 

1 3

30 u




u = –90 cm
= 90 cm

12. 50 cm 

Sol.f = – 50 cm

m = 1
3
 v = ?

m = v
u


1
3

v
u

  

3v = u
u = 3 v

1 1 1
u v f
 

1 1 1
3 50v v

 

1 3 1
3 50v
 



4 1
3 50v




3v = – 50 × 4

v = 50 4
3

 

v = – 66.67  cm
13. 3 cm 

Sol.m = v
u


 m = – 1

 Im
O



– 1 = 
3
I

I = 3 cm = 

14. 8.5 

Sol. 1 Dm
f

 

8.5 = 1
D
f



7.5D
f


f = 25
7.5

P = 
100

f

 
100 100 7.5
25 25
7.5

   = 30 cm

(Dispersion)









Night light 



R
O
Y
G
B
I

V
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







(Scattering of light)















(Differaction)



10–7m



Ex :– 



(Interferance)





Ex :– 

CD 





(Polarisation of light)







 Polleride glass 

 Polleride glass 3D Hologram, 3D mouse

 Polleride glass 











(i)

(ii)

(iii)

(Rainbow)


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



(a)

(b)

(c)

(d)



1. 42° 



2.

50 55° 

Note :–

















 



Ex :– (i)  Yellow = green + Red

(ii) Magenta = Red + blue

(iii) Cyan = Green + blue

 (Complemantary Colour)

Ex :–  Green + Magenta = white
Red + Cyan = white
Yellow + Blue = White
R + B + G = White


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ekuo us=
(Human Eye)20.










(i) Front – Cornea, Sclera, Iris, Pupils
(ii) Middle – 

(iii) Back – Nervous 

 (Sclera) 

 (Iris) 

Black, Blue, Brown





Note :– 

 (Pupils) 

 (Cornea) 





Note :– 

 (Aqueous Humourus) 

 (Vitreous Humourus) 





 (Lense) 



 

 

Pupils

Iris

Sclera

Retina
Vitreous

Aqueous
Humour

 (Retina)







360° 

 (Optical Nervous)
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1. (Cylindrical nervous)



 360° 



2. (Conical)

 Daltonism 

 Colour blindness 

 (Myopia) 

 (Eye ball) = 

 = 

 = 

 = 

 = 

 (Hypermetropia): 

 = 

 = 

 = 

 = 

 = 

 (Presbyopia): 

(Power of Accommodation) 

 (Bi-focal) 

 (Astigmatism) 

 (Cylindrical) 

 (Cataract) 

 (Lateral displacement) 



Ambulance 


Ex :– A, I, O, X
 Mirror Image  (L/R)
 Water Image ( )


1

16  sec 

1
10 sec 

 6/6 
 576 megapixal 
 D = 25 cm 


 (Viewing Angle) 









  
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

Note :– 

 (Telescope)







 (Eyepiece) 

 (Object lens) 



L = f
0
 +f

e

0

e

f
m

f


0

. .
. e

L Dm
f f

 

Stand

L

1. 25 cm 

15 cm 

Sol.L = f
0
 + f

e

   = 25 + 15 = 40
2. 46 cm 

(a) – 40, – 6 (b) –6, 40
(c)  6, – 40 (d) 40, 6     Ans.(d) 40, 6

3.

(a)

(b)

(c)

(d) Ans. (d) 

4.

(a)

(b)

(c)

(d) Ans. (d) 

5. 200

cm 5 cm 

Sol.
0

e

f
m

f
 = 

200
5

 = – 40 cm

6. 15 cm 

0.5 cm 

375° 

Sol. 15 25375
0.5 ef




375
375

0.5 fe




2ef cm.

 (Microscope)







fe

fo
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 D 

  

 

 

0ef f

 Electron Microscope

10,000 



1.

Dm
f



2.

1 Dm
f

 

3. M
1

M
2

1 2m m m 

1. 20 cm 

Sol.f = 20
m = ?

Dm
f

  = 
25
20  = 1.25

2. 5 cm 
2cm 

Sol. ef  = 5 cm
f
0
 = 2

m = ?

m = 
0

e

f
f  = 

2
5  = 0.4 Ans.

3. 6D 

Sol.P = 6 D

f  = 
100

6  = 16.6

m = 1
D
f



1 + 
25

16.6  = 2.5

4. 50 cm 

Sol.m = 1
D
f



=  1 + 
25
50

= 1 + 
1
2  = 

3
2  = 1.5Ans.

5.
2 

Sol. m
1
  = 5

m
2
 = 2

m = 3
m = m

1
 × m

2

m = 5 × 2 = 10
Note :– 

 + ve (positive)  
– ve (negative)

 (Some) formula Use

Remark :– 

1.

36 cm 
f0 

fe 

Sol.

36
 cm

m = 5 cm
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L = 36
L = f

0
 + f

e
f
0
 + f

e
 = 36 – (i)

m = 
0

e

f
f

5 = 
0

e

f
f

f
0
 = 5 f

e
– (ii)

(i) & (ii) 
5 f

e
 + f

e
 = 36

6f
e
 = 36

f
e
 = 6

f
o
 + f

e
 = 36

f
o
 + 6 = 36

 f
0
 = 30

Numerical Problems based on Prism

 
 

sin
2

sin 2

A

A

 

 


A = 
 = 

1. 2  60°

Sol.
 
 

sin
2

sin 2

A

A

 

 

 60sin
22

60sin
2

 



 60sin
22

1
2

 



 1 602 sin
2 2

  

 1 60sin
22
 

sin 45 = sin  60
2
 

45 = 
60

2
 

90 = 60 +  
= 30 Ans.

2. 60° 40° 

Sol.
 
 

sin
2

sin
2

A

A

 

 

= 
sin
sin

i
r

 

sin. sin
2
A r

2
A r

r = 
60
2  = 30 Ans.

3. 60° 30

Sol.A = 60
 = 30
v = ?

 
 

sin
2

sin
2

A

A

 

 

sin 45
sin30

 

1
2

1
2

 

1 2
2

  

2 

 = 
c
v

83 102
v


v = 
83 10

2


v = 
83 10

1.414

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v = 2 × 108 Approx

Note :– 

 1s A   







Remark :– 

1. – 0.5 D 

Sol. p =  100 cm
f

100f
p



100
0.5

f 

1000
5

f 

f = 200 cm Ans.

2. – 4D 

Sol. f  =  100 cm
p

f = 
100

4  = 25 cm. Ans.

3. 2 m 

Sol. p = 
1
f

= 
1 0.5
2

D

=  0.5 D 

Type – I

1. 200 cm 

20 cm 

Sol. u = – 
v = – 

1 1 1
f v u
  200

20
u
v
 
 

1 1 1
20 200f

 
 

= 
10 1
200

 

1 9
200f


f = 
200
9


 = – 22.2 cm Ans.

D =  100 cm
f

100 9
200 2
9

 


 = – 4.5 D 

Type – II

1. 100 cm 

Sol.  
u
v
 
 

v = – 100
u = – 
p = ?

1 1 1
f v u
 

1 1 1
100f

  


1 1
100f

 

f = – 100

p = 
100

f

p = 
100
100



p = – 1 D Ans.
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



  



Photon 







(Eather) 





Photon (Bundle of Energy) 

 Photon 
hcE 


h = Plank Constant

6.625 × 10–34



Electron, Proton 

 v 

(E) E = hv

(E) E = mc2 

 p = mv

= 
h
p




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fo|qr ,oa fo|qr èkkjk
(Electricity and Electric current)21.







+ve ,  –ve 



Note :- Ampere 

(NO) 





 Tanker 

Electron 









(Charge) q ne

                  q it

n = Electron
e = 1.6 × 10–19 C

1  = 1 Amper × 1 Sec.

1.

Sol. q = ne
q = 4 × 1.6 × 10–19

   = 6.4 × 10–19C
2. 2 A 

Sol. q = it
   = 2 × 3 × 60
   = 360 C

 (Electric)







+q –q



q1 q2

r2 r2

   
1 2

2 2

1 2

q q

r r


1. –2 
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Sol. –2 8
2

x (x – 2)

   
1 2

2 2

1 2

q q

r r


 22

2 8

x x 2




2x 4 4x 
2 2x 4x 4 4x  

23x 4x 4 0  
23x 6x 2x 4 0   

   3x x 2 2 x 2 0   

  3x 2 x 2 0  

x 2 0, x 2   

3x 2 0 

2
x

3


2
x 0.6

3
 



Sol. q1 q2r

1 2f q . q ...(i)

2

1
f

r
 ...(ii)

1 2
2

q . q
f

r


1 2
2

0

q q1
f .

4πε r


9

0

1
9 10

4πε
 

1. 6 C 12C 3m 

Sol. q
1
 = 6

q
2
 = 12

  r = 3
  f = ?

 
1 2

2
0

q q1
f .

4πε r


9 6 12
9 10

9


  

972 10 N 
107.2 10 



Sol. q ..... f

1 ..... 
f

q

f
E

q


f 

1 2
2

0

q q1
.

4πε r
E

q


1
2

0

q1
E .

4πε r


1. 48 N 

Sol.  
f

E
q



48
12N / C

4


2. 18C 6 m 

Sol. 2
0

1 q
E .

4πε r


9 18
9 10

6 6
 


94.5 10 N / C 

 (Potential)  
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Sol. q ..... w

1 ..... 
w

q

w
V

q


f r
V

q




1 2
2

0

q q1
r

4πε r
V

q

 


0

1 q
V .

4πε r


1. 5 C 90 J 

Sol.
w

V
q



90
V

5


V = 18

Q2. 150 C 3 m 

Sol.
0

1 q
V .

4πε r


9 150
9 10

3
  

9V 450 10 
10V 45 10 
11V 4.5 10 

3. 12 C 3 m 

Sol.
3m

E12 c

q = 12c
= 10–6

q = 12 × 10–6C
r = 3m
E = ?

2
0

1 q
E .

4 r




 

6
9

2

12 10
E 9 10

3


  

6
9 12 10

E 9 10
9


  

E = 12 × 103 N/C

 (Conductivity)  

 > > 



 (4) 

(Super conducter)

1

1 / mho /
 (Resistance)

R

1
R

ρ
R

A


l

ρ  = 

          l = 

         A = 

 m


 (Whit) 

 ( ρ )– 

1. 10 m 

q m 40 m 

Sol. q m

 m

Note :- n n 

n 

n2 



Physics By Khan Sir KGS   (99.)

2.

Sol. 10 

3.

Sol. 82 = 64 

4. 4  

Sol. 4 × 52

4 × 25 = 100 

= n2

                     = 52 = 25

= 4 × 25

                            = 100 


Dry (100000)
Wet (1000)

(i)



1 2R R R ..................  

4 4

8

(ii)

 Voltage 

1 2 3

1 1 1 1
........

R R R R
  

4

4

4
A B

1 1 1

4 4 4
 

1 1 1 3

4 4

 
 

1 3

R 4


4
R

3


Note :- 

3

3

3
A

4

4

4
B

A
4 3 2

B

7
A B



Physics By Khan Sir KGS   (100.)



Physics By Khan Sir KGS   (101.)

Wheat Stone Bridge





1.  

2.

3.

Un Bailance wheat stone bridge

6 2 5 2  
   12 10
Delta to star

6 2 12 6
A

6 2 2 10 5


  

 
,

6 2 12 6
B

6 2 2 10 5


  

 
2 2 4 2

C
6 2 2 10 5


  

 

6 5 6 25 31

5 1 5 5


   , 

2 2 10 12
2

5 5 5


  

5 5 60 155 215

31 12 372 372


   

OHM'S LAW



 
v

R
I





 d. c. (Direct current) 
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Note:– Silicon 

etc 

Child 

3/ 2I v



(1)

Tubelight 

Blub Philament 

(2)

(3) Iron 



 Iron Becalite 

 Tube Light 

Berium

Electron 

Electron Tube Organ 

 Fuse :– Short circuit 

 load, live main wire 

 Fuse (ph+sn) 

37% , 63% 

 Fuse Ampere 





H 

V
i

R


V
R

i
  

P = iV P = V2

P

2H i RT 2H i TR

V
i

R


V
R

i


2
V

H RT
R

   
 

2 V
H i T

i
  

2

2

V
RT

R
  H ViT

2V T
H

R
 P = iV 

H PT

H = 

i = 

R = 

t = 

V = 
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Numerical Question

P = IV

1. 50 watt, 250 

Sol. P = IV

 P 50 1I =
V 250 5
   = 0.2 Amp

2. 200 V 10 W 

Sol. P = VI

P 10I =
V 200
  = 0.5 Amp

3. 1,00,000 V 20,000 kW 

8 

Sol. P = VI

P 20000I = 1000
V 100000
   = 200 Amp

4. 220V 

15 A 

Sol. P = VI

= 220 × 15 = 3300 Watt. = 3300 kW
1000

 = 3.3 kW

5. 55 W 220 V 

Sol. P = IV

P 55I =
V 220
  = 0.25 AA

6. 10 A 220 V 200 W 

Sol. P = IV
= 10 × 220 = 2200 W
= 200 W× n = 2200 W

n = 2200
200

= 11 

7. 10  1 A 

Sol. H = I2 RT = (1)2 × 10 × 60 =
1 × 10 × 60

= 600 J

2H = I Rt

8. 2A 10 

80 Jule 

Sol. H = I2Rt
80 = 22 × R × 10

R = 80
10 4  = 2

9. 2 5A 30 

Sol. H2  = I2Rt
= 52 × 2 × 30 × 60

= 25 × 2 × 30 × 60

= 50 × 30 × 60
= 90000

= 9 × 104 Joule

10. 4 A 100 15 

Sol. H2 = I2Rt
 = 42 × 100 × 15 × 60
= 16 ×100 × 15 × 60
= 240 × 100 × 60
= 144 × 10000
= 144 × 104 Jule

1 Jule = 1
4.2

 

= 4144 10
4.2



= 41440 10
42



= 34.28 × 104 = 3.4 × 105 

V = IR

1. 2 A 

4 V 

[RRB Group D - 01.10.2015]
Sol. V = IR

VR
I

  = 4
2

 = 2 

2.

12 V 

1,00,000 

[RRB Group D 12.12.2018]
Sol. V = IR

V 12I
R 100000

  = 1.2 × 10–4 Amp

T2V
H =

R

1. 22
110 V  J

= 4.2 J/ 1 
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Sol.
2VH t

R
 

 2
110 1 60

22

 


110 110 1 60
22

    = 33000 J

= 33000
4.2

 = 7857.14 

2V
P =

R

1. 10 100 V 

Sol.
2VP

R
  = 100 100

10
  = 1000 W

2. 120 V AC 40

Sol.
2V 120 120P

R 40
   = 360W

3. 20 100 V 

Sol.
2VP

R


V = 100 volt

R = 20

P = 100 100
20
  = 500 W

4. 100 W, 220 V 

110 Volt 

Sol. (R) = 
2V

P
 = 220 220

100
  = 484 

voltage = 110 Volt

P = 
2V

R
 = 110 110

484
 = 25 W

V = Pt

1. 210 Watt 5 

Sol. H = P × t = 210 × 5 × 60 J

= 1050 × 60 Jule

= 1050 60
4.2
  

= 1050 60 10
42
  = 15000 

2. 5 Watt. 

Sol. H = P × t

 = 5 × 3 × 60

90 Jule

(Capacity)



 (F) 

 micro farade 

 1 F = 10–6 F

 Q V 

or, q = CV

or, C 

 S.I. C volt–1



1. 6 V 3

Sol. Q = CV

Q 3 1C 0.5
V 6 2

    

(Condenser/capacitor)



A. C. D.C. 

(Induction) 



A 

d 

0A
c

d


 q

c
v


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Remark : 

Remark : Plate 

 Plate Plate

 C = 0

(i) 

(ii) 1 Voltage 

Voltage 

1. 200 Volt 0.1

Sol. (Q) = VC

Q = 0.1
V = 200V
C = ?
Q = VC
0.1 = 200 × C

0.1C
200



C .0005F

E = ½ CV2

1 .0005 200 200
2

     .0005 200 100  

5 2 10  

E 10J

2. 1µF 1 µF

200 V

Sol. 

1 2CT C C 1 1 2µF    

21E CV
2



61 2 10 200 200
2

    

200 200 4 0.04 Jule
1000000 100

  

E .04 Jule

(Di-electric Constant)



 1 


K K 

 1 PF = 10–12 F

  2.5 F/1.5 F

(Combination of Capacitors)



(i) (series)

(ii) (Parallel)

(1)
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 voltage

1 1 1 1

c 3 3 3
  

1 3

c 3


c 1
(ii)



c = 4 + 4 + 4
c = 12

1. 18 µF, 16 µF, 42 µF 74 µF 

Sol : 

C = C1 + C2 + C3 + ....... Cn

Ceq = 18 + 16 + 42 + 74

Ceq = 150 µF

2. 16 µF, 16 µF 32 µF 

Sol : 16µF

A B

16µF 32µF

eq

1 1 1 1

C 16 16 32
  

2 2 1

32

 


eq

1 5

C 32


Ceq = 
32

µF
5

3.

Sol : 
4µF

A B
4µF 4µF

eq

1 1 1 1

C 4 4 4
  

eq

1 3

C 4


Ceq = 
4

µF
3

4. 4
(capacitance)

Sol : 
4PF 4PF

eq

1 1 1

C 4 4
 

eq

1 2

C 4


Ceq = 
4

2
2
 PF

5. 4 

Sol : 
C C C C

eq

1 1 1 1 1

C C C C C
   

eq

1 4

C C


Ceq = 
C

4
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 (Potential Difference)











 (Voltmeter)





 

(Galvanometer)



(Ammeter)







Shunt

 Shunt

 Shunt 

 Shunt 

 (Magnetic Effect)

 H.C. Orsted



i (Galvanometer)

ii (Ammeter)

iii (Volt meter)

iv (Electric Bell)

v (Fan)

vi (Motor) 

 (Chemical effect)





Ions





Electrolytic cell Voltameter 

 Cathode

(M) (Q)

 m  Q
or, m  It
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Z =



1 Coulomb

Cathode S.I

Kg/Coulomb

Note : 1 = 96500 Coulomb





(Cell)

(Electro plating)

(Metal extraction)

(Printing)



(+)

(–)

Cathode Anode

 (Gas Ionisation Effect)



 X-rays 

(Kirchaff's Rule)



 I = 0



= 

 2 + 3 + n = 4 + 8
       5 + n = 12
             n = 7



IR = Constant,

 IR =  E



TRANSFORMER)



 Oil 

 (Mutual Induction)
Auto Transformer 

 Transformer A.C. D.C 

 Transformer (Rating) Killo Volt Ampear
(KVA) 

 Transformer 90 – 95% 
Transformer 

P = IV

 Transformer 

(Step Up Transformer)

 Transformer Voltage 

Step up Transformer 

 Transformer 
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

 Low AC Voltage High AC voltage 

(Step down Transformer)

 Transformer Voltage

Step down Transformer Transformer





 High AC Voltage Low  AC voltage 

Step down r 1 V I  

Step up r 1 V I  

Transformer (r)

NS
r

NP


I
p
 – 

I
s
 – 

N
p
 – 

N
S
–

V
P
 = 

V
S
 – 

Ns Vs Ip

Np Vp Is
 

1.

S

P

N 2

N 3


220 V VS 

Sol : S

P

N 2

N 3
 VP = 220V, VS = ?

S S

P P

N V

N V
   VS = 

S
P

P

N
V

N


= 
2

220
3
  = 

440

3
= 146.6V

2. 80 Volt Current 
5 / 2 

Current 

Sol :
s

p

VNS

NP V


s5 V

2 80


sV 200 V
 Transformer Steplizer Cutt off Volt-

age :–
 Voltage Transformer

220 Voltage  Voltage Cutt
off Voltage 

 Transformer/Steplizer cutt off 
Voltage 

220 Volt 
3. Cutt off

Current 220 V 

Sol.
s

p

NS V

NP V


5 220
88 V

2 1
 

 Voltage :–

Ns Vs Ip

Np Vp Is
 

4.

Sol.
s

p

NS V

NP V


3 x

2 180


x 270V

ps

p s

IN

N I
 3 2

2 x


4
x A

3


 Transformer

Stepup Step down 
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(Types of Electric Current)



(i) Alternative Current  cur-

rent A.C.

current 

 A.C. current 

 A.C. current 

 A.C. Current Frequency 50 Hz 

 Alternator 



i (Domestic Applications)

ii (Industrial field)

iii

(ii) D.C. current 

 Store charging

 A.C.  D. C. Rectifire 

 D. C. A.C. Inverter 





(i) (Electro-Plating) 

(ii) (Arc-welding) 

(iii) (Battery-charging) 

(iv)

 A.C. D.C.

A.C. D.C. 
(a) A.C.

Battery charging

(a) D.C.

Battery charging

(b) A.C. (b) D.C.

(c) (c) 

(d) 50 Hz

+3%

(d) D.C. 0 Hz

(e) A.C.

(0)

(e) D.C.

(f) 

Ammeter Voltmeter 

 A.C.

A.C. (0)

(f) 

Ammeter Voltmeter

D.C.

(g) A.C.

(Red hot wire) 

Ammeter

RMS

 

(g) Red hot wire  Ammeter 

D.C.

 

(h) A.C. Battery (h) D.C. Battery

(i) A.C. Transformer 

 

(i) D.C. Transformer 

 

(j) A.C. D.C.

Rectifier

(j) D.C. A.C.

Inverter

 

(Cell)




(1)  (2) 
(1) Cell 

 Cell 
(1) Voltaic Cell 

Electrolight (liquid) 

2 4H SO Anode (+)  (–)

Cathode 
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 1.08 volt current 


 Cathode 

 Electrolight (Liquid) Copper 

 1.1 Volt E. m. f 
 electrolight 

 Cathode 
 Anode 


m.m 1.4 


Anode 
 Cathode 






(V) 


       Emf  (V)

1. 1.08 Volt
2.  1.08 Volt
3.  1.50 Volt
4.      1.50 Volt
5. 
6. 


1. [2 volt]
2. 
3. 

 :–

[ ] [ ] 

1.  H2SO4 Cu Zn 

2.  CuSO4 Cu Zn 

3.  NH4Cl C Zn 

4.  NH4Cl+ZnCl2+ 

 

C Zn 

5.  KOH + ZnO Steel Zn 

6. 

 

Ag2O Silver Zn 

7. 

 

H2SO4 ( ) 

PbO2

(Pb)

8.  / KOH Ni-Fe  ------ ------ 

8. 

 

KOH-Li Ni Cd 

 Note :–




 (Battery)  (Group) 

(1)

(2)


(r)



Water 



ne
I

nr R






ne
I

nr R




Q.    E = 

   n = 

    r = 

   R = 

    I = 
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(Series) (Parallel)

Voltage  

 

 

Current 

 

 

(V) 

Current 

Current Current 

BA

  Note :– 

1. 2 1.5 V
2 

1

Sol. 
ne

I
nR r




2 1.5 3

1 2 2 4


 

 

2. 3 2V
0.5 

8 

Sol. 
ne

I
nR r




3 2 6
0.63 A

3 0.5 8 9.5


  

 


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pqEcd
(Magnet)22.











 ‘n’ 
n 




 84% 


N 84% S

–Ve + Ve

 (Magnetic field)– 

 (Magnetic line of force)–


(i)

N S

(ii)

(iii)

(iv)

 (Magnetic flux)– 

SI 
CGS 
1 = 108 maxwell

[ML–2T–2A–2]
Note :- 



SI = (T)

CGS = 

1 T = 104 

(T), N/A-m m2 

[MT–2A–1]

   =  

  =  



= 

= 

= 

Trick : – FBI

f

i B

1.
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 

 

 

 

 

 









F qvBsinθ

q = 

v = 

B = 

Note :–

 = 0 

 maximum

1. 4 m/s2 2 × 105

F = qvBsin
= 2 × 4 × 2 × 105

= 2 × 4 × 2 × 105 × 10–4

= 16 × 10 = 160

2. 2 m/s2 2 × 105

30° 

F = qvBsin
= 4 × 2 × 2 × 105 × sin30°

= 4 × 2 × 2 × 105 × 1
2

× 10–4

= 8 × 10 = 80

3. 8 m/s2 2 × 105
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F = qvBsin
= 6 × 8 × 2 × 105 × 10–4 × 0
= 0

Note :–

 = 0 



F iB sinθ l

i = 

B = 

l = 

1. 2 cm 8 cm 30º

2 micro Amp 

F iB sin θl
   = 2 × 8 × 2 × sin30°

   = 2 × 8 × 2 × 1
2

   = 16

2. 4 cm 6 cm 

2 micro Amp 

F iB sin θl
   = 2 × 6 × 4 × 0
   = 0



M1 M2

r

0 1 2
2

0

M M M
f .

4πε r


1.

M1 M2

r

0 1 2
2

0

M M M
f .

4πε r
 ...(i)

0 1 2
2

0

M M M
f ' .

4πε r

2


 
 
 

0 1 2
2

0

M M M
f ' .

4πε r
4



0 1 2
2

0

M M M
f ' . 4

4πε r
 

f ' f 4 
 (Types of Magnet)

(i) (Diemagnetic Substance)

(M < 1) 



Au, Ag, Pt, Cu etc.

(ii) (Paramagnetic Substance)

(M = 1)



O
2
, Ca, Na, K

Trick :- last ‘ ’ 

(iii) (Ferro-Magnetic Substance)

(M > 1)



(fe), (Co), (Ni), 

 (Curie Temperature)







Fe —— 973 k
Ni —— 673 k
Co —— 373 k

 (Permanent Magnet)





 (Temporary Magnet)

 DC 
 (Electro-Magnet)
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 (Voltage) 





 (Terrestrial-Magnet)

 (Geographical Axis)

 (Magnetic Axis)

 18º 

18º 



(Load Star) 

18º

SmSg

Nm Ng

Ng = Geographical North

Nm = Magnetic North

Sg = Geographical South

Sm = Magnetic South

 (Geographical Meridian)

 (Magnetic Meridian)

 (Declination Angle)

 (Bow Angle)

 90º 

0º 

Note :- 


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izdk'k dk fo|qr izHkko
Electrical Effect of Light23.









Electron 

+ –

 (Threshold Frequency)  



 (Planks Constant)

ε = hυ

h = 6.6 × 10–34 Js

[ML2 T–1]

 (Work Function)

  εV

εV

0W h 

Note :-

Electric Volt

Remark :-

Remark :- 

 Electrode–



(i) Forwardwise– 

Forwardwise

(ii) Reversewise– 

Reversewise

 forwardwise Reversewise

Diode

Forwardwise Reversewise

+

–

–

+
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 AC DC 

+

–

+

–

DC

AC





 Light Emiting Diode  

 Photo Diode  

(i) Diode

(ii)

(iii) LED

(iv) Photo Diode

 TRIODE  

Triode 

 Triode 

+

–

 LASER (Light Amplification Stimuated
Emission of Rediation)  Laser 

LASER 




 MASER (Microwave Amplification of

Stimulated Emission of Rediation)  Laser

  (Fluorescence Substance)

 Ground

State Existing State 

Ground State 

Ground State

 (Phosphorescence Substance)

 Ground

State Existing State 

Metastablised State

Ground State 

Existing State

Metastablised State

Ground State
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 (Semiconductor) 





 (Hole)  





 Printed Circuit Board

(PCB) Device 

 (Pure Semiconductor)



 (Impure Semiconductor)



 (Dopping)– 

Dopping 



1. p-Type p-Type 

 (Al) 

 Positive 

P-Type

Positive (+ve)

(Al) – Aluminium

2. n-Type 



 Negative 

n-Type
Negative (–ve)

(P) – Phosphorus

3. PN-Junction  p-Type n-Type 

PN-Junction

 N

P 

 PN-

Junction diode 

PN-Juction PN-Junction diode

 Transistor  
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 Transistor Amplifire, Voltage, Regulator Switch

 Transistor 

1. Emitter (E)  Dopping 

2. Collector (c)  Dopping 

3. Base (b)  Emittor Collector 

 PNP Transistor  Emittor Collector

 NPN Transistor  Collector Emittor

Note :- NPN-Transistor 

 Solid State  

Solid State 

Ex. 1. PN-Junction

2. 

3. PCB-Printed Circuit Board
4. Transistor

(Generator)







 e.m.f 

 e.m.f. slipring A.C

current 

 e.m.f commutator 

DC Current 

= × 
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Bill = Unit ×  Rate

Note :- Voltage 

1. cooler 700W 220 V

8 3 unit

(15d) 

Unit = 

Unit = 84
Bill = Unit × Rate

= 84 × 3
= 252

2. 15W 10 100W 
1500 W 

8 

Unit 

Unit = 

P – 
P

2
 – 

P
3
 – 

Unit = 207
Bill = Unit × Rate

= 207 × 4
= 828 

3. 20 W 30 100 W 10 

2000 W AC 20

24 AC 

5

unit 

Unit = 

Unit = 1380

Bill = Unit × Rate
= 1380 × 5
= 6900 

 Rectifier  AC DC 

 Invertor  DC AC 

(Losses of Current)

 Input Output

Loss 

 Electricity 

1. (Mechanical Loss)  

device device 



(Mechanical Loss) 

 Lubricant 

2. (Copper Loss)



3. (Iron Loss)  

(Eddy Current)







Logical Gate

 electronic signal 



 Algebra 

Binary 

ON = 1
OFF = 0

(i) AND GATE Gate Input
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Signal (On or High) Output

signal Switch On

(ii) OR GATE  

(iii) NOT GATE  Signal 

Output 0 (Zero) Signal 

Invertor gate 

(iv) NAND GATE  AND GATE NOT GATE

NOT + AND = NAND GATE

(v) NOR GATE  NOT GATE OR GATE 

NOT + OR = NOR GATE

Remark :- NAND NOR GATE Universal

Gate 
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(Important Discoveries)  

    

(Electromagnetic Theory of light)  

  
(Concept of Logarithm)

(1614 

AD)
(Law of 

Gravitation)  
(1687 AD)   

(Concept of Inertia)  
 

(Fusion of 

Uranium )

(1941)    

X- (X-Rays) (1895)  

(Magnetic Effect of 

Electricity)  

(Oersted)  

(Holography)  (1970)  
(Interferenecolour 
Photography)

(1908  

(Electron)    

(1897 AD)  
(1921 

 

(Positron) (1932) 
(Charge of an electron)

(1921 - 
 

(Meson)

(1935) (Electro magnetic 
Induction)

(1831)

  (Proton)  (1886)

(Photography on Paper)

F. (1835 )

(Atomic Structure)

(1913) (Photography on Films) 
J. (1888)

(1901)  
(L aw of Electric  
Registance)

(1827)

 

(1904)

 

      

(1907) 

  

 (Super Conductivity)    

(1911 AD)
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(Important Inventions of Science and Inventors )  
     

(Printing Press)  
(1455 AD)  

 (Bicycle) (1839)  

(Microscope)  
(1590 AD)   

 

 

(Logarithm) 

(1614 AD)   

(Safty Pin) (1849)  (USA) 

(Barometer) 

(1644 AD)  

 (Dynamite) 

(1867)  

(Steam Engine) 

(1712 AD)  

 (Telephone) (1876)  (USA)  

(Machine Gun) 

(1718 AD)  

  (Microphone) 

(1876) 

   (USA) 

(Chronometer) 

(1735 AD)

(Gramo Phone) 

(1878) (USA)  

(Steam Engine with 
condenser) (1769)   

 (Fountain Pen) 

(1884) 

(USA)  

 (Bio-focal 

Lense) (1780)   
(USA) (Diesel Engine) 

(1895)   

(1784 AD)    

(Loud Speaker) 

(1900) 

 

(Parasuit) (1795) 

  

(Neon Lamp) 

(1910) 

  

(Carbon Paper 

(1806) 
 (Television) (192 6)  

 

(1816)  (Crescograph) 

(1928)   
(electro 

magnet) (1824)    

(Radar) (1930)  
 

    (Revolwer) (1935)  (USA) 

(Dinemo) (1831)      (Jet Engine) (1937)    
(Transformer) 

(1831)   
 (Transister) (1948)  

(USA) 

(Computer) (1834)   (Lasar) (1960)  (USA) 
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 (Altimeter)–

 (Actinometer)– (Sun

Rays) (Intensity)

 (Antinometer)–

 (Atmometer)–

 (Anemometer)–

 (Ammeter)–

 (Air Conditioner )–

(Moisture)

 (Apiscope)–

 (Audiometer)–

 (Audiophone)–

 (Barometer)–

 (Binoculars )

 (Carburator)–

 (Chronometer)–

 (Commutator )–

 (Compass–Box)–

 (Cyclotron )–

(accelerate)

 (Cytotron )–

 (Volt Meter)– Circuit

 (Dynamo )–

(Electric Generator)

 (Densitymeter)–

 (Periscope )–

 (Pirometer)–

 (Potensiometer)–

 (Pycnometer)–

 (Polygraph)–

 (Radar)–

 (Rectifier)– (Electrical

device) (AC)

(DC)

 (Refrigerator)–

(Compartment)

(Important Scientific Equipments and Their Uses)



Physics By Khan Sir KGS   (126.)

( Important Research Centers Related to Phy. & Che. ) 

      
       

       

      

      

      
      

      
     

      

       

     

     

     

       
      

       
       

       
      

     
     

      

      

     

      

       

    

    


