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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

5


=

(ii) (Longitude Strain)–

Ex :- etc.

= 

2. 10 

Sol. = 

   =
12 10

10



   
2 1

0.2
10 5

  

 (Emulsion Factor)–

= 
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
= 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



=  = 
2

mg
r
l
L




= 2




mg L

r l

(iii) (Volumetric Strain)–

Ex. :– 



(iv) (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 :–

(Hook's Law)


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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 Coefficient / 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.

1
e

5
  
 
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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.

1
e

5
  
 

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.

1
e

5
  
 

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
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= = : 3 = 15 × 3 = 45

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)
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Ex :–



(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

  
  

  






 C
P
  (Specific Heat  and Constant Pressure)

C
P 

 C
V
 (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 





Physics By Khan Sir KGS   (59.)

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. – 




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


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 
= 




