
    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull

 3 

     
 

  
  
  
  
 
  
  


 


 



 
 

    
  

   
 

(A)  : 
 (i) ( ) : 
   

( )  

   

 
 
 (ii) : 
   

3 × 108 m/s   
   

 
 

 (iii) : 
   , 

, 

" " 

E = h  
   h   = 6.6 × 10–34 J-s. 
      
   , 

 



    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull

 
   (i)   (ii)  

 (B)   
 

 
 

 
(visible)  

 (C)   
  

 
  :  

.  
  : 

 
  : 

  
  :  
  : 

 
   :  
  

(D)  

    
   
   

 3 × 108 m/s  
  

 
   () 

  
   (f)  
 

 
  (bending)

  
   

299, 792, 458 m/s   
  

 
 

    
  : 

( ) 
 

  

 



    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull

   
 P N Q 

r i 

O YX  
  : 

 XY 
 

  : 
 O  

   : 
ON 

 
  : 

PO 
 

  : 
 OQ 

 
  : 

i 
PON  

  : 
r  

QON  
  : 

 

 : 

, 
 

 

   
  

  : 
 

  : (r)
(i)   

   r = i
  (  i = 0, r = 0

) 
 (i) 

 

   

 i = 0, ,  
r = i, r = 0 

, 

 

 
 

  
 (ii) 

(a)  (b) 
 



    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull

   

 NI 

(a) 

R

i r 

NI 

(b) 

R

i r 

 
      

 (iii)  

: 

, 
 

   

 

 
 

   

 

   , 

 
    : 

   

 

 
 

   : 

 

   

, 
 

   

 
  : , 

 
    
   :  

 



    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull

1.  1. 

2.  2. 

3.  3. 

 
     
  

  
  

O
OP  OD 
OP 

PO 
OD  DE 

DG 
I 

 
 
G 

E 
D 

O P I
 

  , EDG = DIO  (DG || IO), 
   EDG = GDO    ( ), 

 
   GDO = DOI  (DG || IO). 
  , DIO = DOI 
       OD = DI 

     OP2 = OD2 – DP2,  
       PI2 = DI2 – DP2 
   (i)  OD = DI, OP2 = PI2 or OP = PI. 
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Ex.1 
x 

? 
.   O 

 M d O’ 
d

x  M' 
M'  d + x 

O” M'  (d + x) 
 

 
M' M O' O 

d d  
   , OM = MO' = d 
   OM' = M'O" = d + x 
    OO" = OM' + M'O" = 2(d + x) ...(1)  
   OO' = OM +  MO' = 2d      ...(2) 
     O'O" = OO" – OO' 

    = 2(d + x) – 2d 
    = 2x 
  2x O'  O" 

  
 
Ex.2  1.5m 

? 
  (i)  
  (ii)  

.  (i) = 1.5 m  
    1.5 m 

 1.5 m  
  (ii)  
   = 1.5 + 1.5 = 3m 
Ex.3 30 cm 

 
.   = 30 cm 

  = 2
cm30 = 15cm 

Ex.4  10 cm 
15 cm 

 
  15 cm 

A 
F B' B 
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30 cm 

10 cm 

 .  u = –15 cm  f = –10 cm  
  , v

1  + u
1  = f

1  
  

     v
1  + 15

1
  = 10

1
  

  or   v
1  = 15

1   – 10
1 = – 30

1    



    
 
 

Power by: VISIONet Info Solution Pvt. Ltd 
Website : www.edubull.com Mob no. : +91-9350679141      

Edubull
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( )  
 
Ex.5 3 cm 

15 cm 30 
cm 

 
  15 cm 

A B' B 
A' 

30 cm 
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Sol.  u = –15 cm   = –30 cm 
  , h = 2 cm 
  ,  m = u

v
h
'h    

      h
'h = – )15(

)30(

 = 2  

        h' = – 2 × h = – 2 × 3 
      = – 6 cm  
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Ex.6 1.4 cm  15 cm 
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  (iii)  
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   , f = +15 cm  u = –10 cm 
  , v

1 + u
1 = f

1  

        v
1 + 10

1
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1  

       v
1  = 15

1 + 10
1 = 30

5 = 6
1  

       = 6 cm  
     6 cm 

 
 
 (ii)  ,   
      m = h

'h = – u
v   

      h
'h = 10

6

 = + 0.6 

      h' = + 0.6 × h0  = 0.6 × 1.4  
          = 0.84 cm. 
   0.84 cm  
 (iii)  h' 
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     v
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1     

  or   v
1  = 40

1  + 30
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7  

  or    = 7
120  = 17.1 cm  

  
 

   
  m = – u

v  = – )40(7
120
  = + 7

3  = + 0.42     

  
 17.1 cm 
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  ,  = –60  
  ( ) 
  , , v

1 + u
1 = f

1  
  

  60
1

  + 30
1

  = f
1  

   f
1  = – 60

3  = – 20
1  

   f = – 20 cm  
    = 20 cm 
   m = h

'h  = – u
v   

       3
'h  = – )30(
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      h' = 3 × (–2) = –6 cm  
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1    

      v
1  + 20

1
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 = –3  

    h’ = –3h = – 3 × 1 cm = – 3cm  
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3 cm  60 cm 
 

 

Ex.10 4cm  15cm 
 25cm 

 
.  , u = –25 cm, f = –15 cm, h = + 4 cm 

  , v
1 + u

1 = f
1 , 

 
    v

1 + 25
1

  = 15
1
  

    v
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1
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1
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1 + 25
1 = – 75

2     

     = 2
75  = –37.5 cm     

  37.5cm 
 

  , m = h
'h = – u

v  

  )25(
)5.37(

cm0.4
'h


 = – 1.5 

  or  h' = – 1.5 × 4 = –6 cm  
  

 6 cm  
 
Ex.11 5 cm 30cm 

20cm 

 
Sol.  , u = –20 cm, h = 5 cm  
  , r = +30 cm 
   , f = 2

r  = + 2
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  , v
1 + u

1 = f
1  

  
      v

1  + 20
1

 = 15
1
  

     v
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1 = 60

7       

       = 7
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   8.5cm 
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'h = – u
v  

  or 5
'h = – )20(

7/60
  = + 207

60
  = 7

3   

  or h' = 5 × 7
3 = 7

15  = 2.1 cm  

   2.1cm 
 

Ex.12  3m 

5m 
 

Sol.  , u = –5 m, r = +3m 
     f = 2

r = + 7
3  1.5 m 

  , v
1  + u

1 = f
1    

      v
1   + 5

1
 = 5.1

1  

      v
1 = 5.1

1 + 5
1  = + 1.15 m  
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   1.15 m  
   m = h

'h = – u
v = – )5(

15.1
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