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SOLUTIONS OF GEOMETRICAL OPTICS 
EXERCISE–1 

Hkkx - I  

[k.M (A)  

A-1.   

 
  = 120º okekorZ o (360º – 120º) nf{k.kkorZA 

 

A-2. ijkofrZr fdj.k }kjk ?kqek x;k dks.k = 2 (20º) – (10º) = 30º  nf{k.kkorZ  

 
A-3.  

 
 2i1 +  2i2 +  = 180º   ....(i) 
 90º – i1 + 90º – i2 + 60º = 180º 
 i1 + i2 = 60º    ....(ii) 

 lehdj.k (i) rFkk (ii) ls  

 120º +  = 180º   = 60º  
  

A-4. case 1  fLFkfr 1 

 

 24 –  =     = 12º 

 fLFkfr 2 

  
 + 12º = 90º   = 78º  
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A-5.  

M

 

 (a) pqafd nksuks niZ.k leku ry esa gS] nksuks niZ.kksa }kjk cuk izfrfcEc laEikrh gksxkA  

 (b) MI = MO = 2   I  (4, 0) 

 (c) pqafd fcUnq P ls xqtjus okyh fdj.k niZ.k ij ugh fxj jgh gSA  

 

A-6. (a) çfrfcEc dh fLFkfr = (1 cos 60º, – 1 sin 60º) 

 (b) çfrfcEc dk osx = (1 cos 60º î , + 1 sin 60º ĵ  ) m/s.  

[k.M (B)  

B-1.  

 

 fljs f rFkk C dk izfrfcEc Øe'k% vuUr rFkk C ij curk gSA 

 vr% izfrfcEc vuUr yEckbZ dk gksxkA 

B-2.  

35 cm

 

 

1 1 1

f v u
   

1 1 1

–25 v –35
    v = 

–175

2
 = – 87.5 cm 

 OI1 = 87.5 – 35 = 52.5 cm. 

 niZ.kks ds e/; nwjh = 35 + 26.25 = 61.25 cm  

  

B-3. pUnzek vuUr ij oLrq dh Hkkafr dk;Z djrk gS vr% izfrfcEc Qksdl ij cusxkA  

 | m | = i

o

d –v

d u
    di = 

–v

u
do = 

8

11.4 3450

3.8 10




 km = 10.35 cm 

B-4.  

 

 m = 2

1

h –v

h u
    h2 = 

–v

u
h1 = 

– 0.35 1.2 cm

–0.84


 = 0.5 cm. 
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B-5.  u = + 40 cm  f = – 40 cm 

 
1 1 1

– 40 v 40
   

1 1
–

v 20
    

 v = – 20 cm  vr% vko';d fLFkfr niZ.k ds /kqzo ls 0.2 m gSA  

 

B-6. (a) 
1 1 1

f v u
      

1 1 1

–40 v –60
        

1 1 1
–

v 60 40
  = 

2 – 3

120
     v = – 120 cm 

      
2

2

dv v du
–

dt dtu
  = – 

2
120

60

 
 
 

× 10 = – 40 cm/sec. 

 (b) 2

1

h –v

h u
   2 1dh v dh

–
dt u dt

  
   

  
 = – 

–120

–60

 
 
 

 × 10 cm/s = – 20 cm/s 

 

B-7. m = – 
v

u
 = 1.5  v = – 1.5 u 

 v = – 1.5 × (– 20) = 30 cm 

 
1 1 1

f 30 –20
   = 

2 – 3

60
 f = – 60 cm. 

 

B-8.  ekuk oLrq dks vory niZ.k ls x nwjh ij ¼fp=kkuqlkj½ j[kk gS        

  

 vory niZ.k ds fy,] u = – x and rFkk f = – F 
1 1

v u
   = 

1

f
 

  
1

v
  =  – 

1

F
 – 

1

(–x)
=  

1 1
–

x F
 

  v = 
Fx

(F x)
   

 rFkk m = 
v

u


 = 

F

(F x)
  

 mÙky niZ.k ds fy,  u = – (1 – x)  rFkk     f = F 

  v =  
F(1 x)

F (1 x)



 
  m = –  

v

u
 = 

F

(F 1 x) 
 

 fdUrq fufeZr izfrfcEcksa dh eki leku gSA        

 vr% 
F

(F x)
  = 

F

(F 1 x) 
   

F

(F x)




 =  

F

F 1 x 
   (F – x < 0 ds fy,) 

 F – x > 0 ds fy,   (tks lEHko ugh gS). 

 x = 
2F 1

2


 = 

2 0.36 1

2

 
m = 0.86 m.  = 86 cm   
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[k.M (C) : 

C-1.  

15º
1 m

60º
30º

   = 
sin 30º

sin 15º
 

 ifêdk eas izdk'k }kjk r; dh xbZ nwjh = 
1 m

cos15º
 ifêdk esa izdk'k dh pky = 

C


 

 t = 
1/ cos15º

C /
 =  

8

2 sin 30º

C cos15º 2sin15º 3 10 cos15º





 = 

8

2 1/ 2

1/ 2 3 10



 
 = 

2

3
 × 10–8 sec.  

C-2.  

r

i–r

45º

 

fuxZr fdj.k vkifrr fdj.k ds lekUrj gS] fuxZr dks.k = 45º    

  = 
sin 45

sin r
 = 1.5    

 sin r = 
1

2 1.5
  = 

2

3
 

3
2

7

r  

 AB = 
3

cosr
 x = AB sin (i – r)  

 = 

1 7 1 2
3 –

3 32 2

7

3

 
  

   = 3 
1 1

–
2 7

 
 
 

 cm 

C-3.  vkHkklh xgjkbZ = 
t


 = 

40

4
 × 3 = 30 cm 

C-4. vkHkklh xgjkbZ = 1

2

n

n
 × d = 

5

2
 × 10 = 25 cm   

 

C-5. i{kh   Vb   i{kh dk okLrfod osx  

 eNyh }kjk ns[kus ij i{kh dk osx  

  = Vb + Vf  16 = b

4
V 4.

3
    Vb = 9 cm/sec  

C-6. vkHkklh foLFkkiu = t 
1

1–
 
 

 
 = 10 

1
1–

2

 
 
 

 = 5 cm ifêdk dh vksj  

 vkHkklh nwjh  = 10 + 10 + 20 – 5  = 35 cm. 
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C-7. vkHkklh foLFkkiu = 25 
2

1–
3

 
 
 

 + 15 
2

1–
5

 
 
 

= 
52

3
cm. A dh vksj  

 vkHkklh xgjkbZ = (25 + 15 – 
52

3
) = 

68

3
 cm  

C-8. vkHkklh foLFkkiu = 1.4
1

1–
1.4

 
 
 

  + 2
1

1–
1

 
 
 

+ 1.3 
1

1–
1.3

 
 
 

 + 2  
1

1–
1

 
 
 

+ 1.2 
1

1–
1.2

 
 
 

 + 2 
1

1–
1

 
 
 

 

 = 0.4 + 0.3 + 0.2 = 0.9 cm. vka[k dh vksj  

 vr% izfrfcEc fcUnq P ds Åij 0.9 cm ij curk gSA  

C-9.   

 

 Lusy dk fu;e yxkus ij : 3  sin 30º = 1 × sin r 

    r = 60º  

 tan r =
AP

A
   3   = 

3

A
 AI = 3   cm 

C-10.   

 
 izdk'k ikuh ls gok esa vkrk gS tgka viorZu gksrk gSA 

 sin iC =
2 2

R 1

R h



  2 R2 = R2 + h2   R2 =  
2

2

h

– 1
 

 {ks=kQy = R2 = 
2

2

h

– 1




 

C-11.       

 
 

 2i = 90    i = 45º 
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C-12.  

45º

i =45º

45º45º  

 i > sin–1 
1 

 
 

     

  
1

sin
4





  

1

sin
4

 


    2       

[k.M (D) : 

D-1.   

  
 r1 + 60º = 90º  r1 = 30  

 
sin i

sin30º
 = n = 2  sin i = 2 ×

1

2
  i = 90º  

 
D-2.  

 

 vr%  ic = sin–1 1

1.5
  = sin–1 

2

3
 < 60º  

 vr%  T..R. f}rh; lrg ij gksxkA  

  + 120º = 180º    = 60º  
 

D-3. (i)  = A ( – 1) = 3º
3

– 1
2

 
 
 

  = 1.5º 

 (ii)  = A ( – 1) = 3º  
3 / 2

– 1
4 / 3

 
 
 

 = 3º 
9

– 1
8

 
 
 

  = 
3º

8
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D-4.  

  
 ge tkurs gSa fd A = r1 + r2  

 A  ds vf/kdre gksus ds fy, r1 o r2 nksuksa vf/kdre gksus pkfg, rmax = c  tgk¡ c vkiru ds fy, Økafrd dks.k gSa, 

vr% ge izkIr djrs gSa  

 Amax = 2c = 2sin–1 (1 / ) 

 [Ans


 1
sin2 1 ]   

[k.M (E)  

E-1. xksfy; lrg ij viorZu ds fy,  

  2 1 2 1–
–

v u R

   
   

2 1 2 –1
–

v –10 20



 

  
2 1 1

v 10 20
     

2 1
–

v 20
   v = – 40 cm. (vkHkklh) 

 vko/kZu lw=k ls  

  m = 2 1

1 2

h v

h u

   
     

   
  2h 1 (– 40)

2 2 (–10)





   h2 = + 4 cm. (lh/kk) 

 

E-2. tc gok ls utnhdh lrg ls ns[krs gS 

  

O C

n = 2

40 cm  

 
1 2

5 u



 = 

1 2

20




 

 
2

u

2

u
 = 

1 1

20 5


  = 

1 4

20

 
 

 u = – 8 cm. 

 f}rh; fLFkfr ds fy,  

 u = –(40 – 8) = – 32 cm 

 
1 2

v 32



 = 
1 2

20




 

 
1

v
 = 

1 1

16 20
   = 

5 4

80

 
 v = –80 cm. 

 
 

E-3. izFke viorZu ds fy,  

  
1

1.5 1

v 10



 = 
1.5 1

10


  v1 = – 30 cm. 

 f}rh; viorZu ds fy,  

  u = – (30 + 20) = – 50 cm 

  
2

1 1.5 1– 1.5

v 50 –10
 


 

  v2 = 50 cm 

 vr% vfUre izfrfcEc B ds nka;h vksj 50 cm ij curk gSA  
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E-4.  

 
 

observer (çs{kd) 

10cm 

C 

O water 

glass 
(dk¡p) 

 (ikuh) 

 
 izFke viorZu ds fy, (dkWp ikuh vUr% lrg ij) 

  
4 /3 3 / 2

v 7.5



 = 
4/3 3/ 2

5




 

  
4 3

3v 15
  = 

1

30
 

   
4

3v
 = 

5

30


  v = –8 cm 

 f}rh; viorZu ds fy, (gok ikuh vUr% lrg ij ) 

 vkHkklh xgjkbZ  =  
(10 8)

4 / 3


 

  = 
18 3

4


 =

54

4
 = 

27

2
cm.  

 

E-5. 
P Q

1mm

R=10cm =3/2

 

 2 1n n

v u
  = 2 1n n

R


 

  
1 3

v 2 ( 15)


 
 = 

1 3 / 2

10




 

  
1 1

v 10
  = 

–1

10
   v = –20 cm (vkHkklh) 

  – 2 1
2 2

n n
dv du 0

v u
   

 
1

dv
400

 = 
3

2 225
 × 1mm 

 dv = 
400

2 75
mm   = 

8

3
 mm 

 +ve  dv    mYVk ugh gS 

 
E-6. (a)  

C

V = + 2r

O

  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 9 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 2 1 2 1–
–

v u R

   
  

1 –1
–

2r – r

 



 

– 1

2r r

 
    = 2 – 2    = 2  

 (b)  

 

 
1 –1

–
r – r

 



  

– 1

r r

 
    =  – 1  

  0 = – 1   lEHko ugh gSA 

 

E-7. 

+ve

1 2

1 2

A B

P
RmR

 

Applying 2 1

v u

 
 = 2 1

R

 
    

 izFke lery i`"B ij  

            
1

1.5 1

v ( mR)



 = 

1.5 1


 (R = ) 

          v1 = (–1.5 mR)   

 fQj oØh; lrg ij  

  =  
1 1.5

–(1.5mR R)


 
 [v = pwafd vafre izfrfcEc vuUr ij gS] 

  1.5 0.5

(1.5m 1)R R



    3 = 1.5 m + 1 

   
3

2
m = 2 ;k m = 4/3     Ans.   

[k.M (F) : 

F-1. 
1

f
 = (2 – 1) 

1 1

20 30

 
 

  
    f = ± 12 cm, ± 60 cm. 

 

F-2. 
1

1 2 1 1
–1 –

f 1.5 –60 –40

   
    
   

  

  f1 = 360 cm 

 
2

1 2 1 1
–1 –

f 2 –60 –40

   
    
   

 = 0   = f2 =   

 
3

1 2 1 1
–1 –

f 2.5 –60 –40

   
    
   

  f3 = – 600 cm 
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F-3.  

F-4.  

 

 (a) izFke viorZu ds fy, 2 1 2 1

1

–
–

v – R

   



  v1 = 2

2 1

R

–



 
 

 f}rh; viorZu ds fy, ;g izfrfcEc oLrq gksxkA   

  3 2 3 2

1

–
–

v v –R

   
  

  3 2 1 2 3– –
–

v R R

    
    3 2 1 32 – –

v R

   
      v = 3

2 1 3

R

2 – –



  
 

 (b)  1 rFkk 3  dk vUr% ifjofrr djus ij  v =  1

2 3 1

R

2 – –



  
  

F-5.  (i) n1 = 1.5, n2 = 1.7 

  

n1

A

n2

B

 

  rel
1 2

1 1 1
( 1)

f R R

 
    

 
   

1

f
 = (

vkisf{kr
 – 1) 

1 2

1 1

R R

 
 

 
 

  

1

A 1 2

2

B 1 2

1 n 1 1
1

f n R R

1 n 1 1
1

f n R R

  
    
   

  
    
   

  B

A

f

f
 = 1

2

n n

n n




 = 

1.5 1

1.7 1




 = 

0.5

0.7
 

  So A

B

f

f
 = 

0.7

0.5
 = 7/5 

 (ii) ySal A ds fy,  

   

n  =1.51

n =1.6

 
  pwafd  rel < 1   

  blfy,  f = – ve 

  ;g vory ¼vfHklkjh ySal½ dh rjg O;ogkj djsxkA  

  ysal B ds fy,   

  rel = 2n

n
 > 1 

n  =1.72

n =1.6
    

  blfy, f = /kukRed] ;g mÙky ySal dh rjg O;ogkj djsxkA 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 11 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

F-6.   

 P = 5 D   f = 
1

5
 m = 20 cm 

 ySal lq=k ls   

  
1 1 1

–
f v u
  

1 1 1
–

20 v –25
    

1 1 1
–

v 20 25
  

  
1 5

v 20 25



  v = 100 cm = 1 m 

  m = 2

1

h v 100

h u –25
    = – 4   h2 = – 4 cm.  

F-7. 0.8 m  

 izFke fLFkfr ds fy,  

 m = 
v 0.8 x

u –x


  = – 3      0.8 + x = 3x   x = 0.4 

1 1 1
–

f v u
   

1 1 1
–

f 1.2 –0.4
  

1 1 1 1 3

f 1.2 0.4 1.2


        0.3 m 

 

F-8.  

 A ds fy, 

 
A

1 1 1
–

3 v –5
   

A

1 1 1 2
–

v 3 5 15
    vA = 7.5 cm. 

 B ds fy, 

 
B

1 1 1
–

3 v –6
    

B

1 1 1 1
–

v 3 6 6
    vB = 6 cm. 

 izfrfcEc dk vkdkj  =  vA – vB   = 1.5 cm. 

 

F-9. lw;Z ds izfrfcEc dh fLFkfr Qksdl ij gksxh 

 |m| = i

o

d v

d u
  di = 

11

13

40 1.5 10

1.5 10

 


 = 0.4 cm 

 

F-10. f = 
1 1

P 2.5
  m = 40 cm  m = 

v

u
 = 4  v = 4u. 

 ySal lw=k ls  

 
1 1 1 1– 4

–
40 4 u u 4 u

   
1 –3

40 4 u
    u = – 30 cm 

 vr% vko';d nwjh = 30 cm. 
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F-11. o c

15 cm
f = – 20 cm f = – 10 cm

5 cm

 

 izfrfcEc Lo;a oLrq ij gh curk gS ;fn ySal ds dkj.k cuk izfrfcEc niZ.k ds oØrk ds dsUnz ij gks  

 ySal }kjk viorZu ds fy,  

 
1 1 1

–
–20 –15 u

    u = – 60 cm 

 

F-12.   

 

 vfUre izdk'k fdj.k ySal dh v{k ds lekUrj gksus ds fy, niZ.k }kjk cuk izfrfcEc ySal ds Qksdl ij gksuk pkfg,A  

 niZ.k lw=k ls 
1 1 1

v u f
    v = + 10 cm, f = 40 cm 

 gy djus ij u = – 
40

3
 cm  vr% ySal ls oLrq dh nwjh  = 15 –  

40

3
= 

5

3
 cm 

 

F-13. fLFkfr - 1 

  
 fLFkfr -2 

 ySal }kjk viorZu ds fy,  

    
1 1 1

–
15 v –30

      
1 1 1

–
v 15 30
   v = 30 cm 

 IysV }kjk vkHkklh foLFkkiu = 3 
1

1–
3 / 2

 
 
 

 = 1 cm.  

 ySal ls vafUre izfrfcEc dh nwjh = (30 + 1) cm = 31 cm.  


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F-14. ;fn izdk'k mÙky ySal dh rjQ vkifrr gksrk gSA  

  
 mÙky ySal }kjk izfrfcEc blds Qksdl ij curk gS vFkkZr blls 10 cm nwjh ij vFkkZr vory ySal ds Qksdl ijA  

 vr% vfUre izfrfcEc vkifrr fdj.k ds lekUrj gksxkA  

  
AB

CD
 = 

10

5
 

  CD = 
AB

2
 = 

5

2
 mm. = 2.5 mm 

 'kfDr  P = fu;r  

   1A1 = 2A2 

  2

1

I

I
 = 1

2

A

A
 =  

2
1
2
2

D

D
= 

2
5

5 / 2

 
 
 

 = 4  

 ;fn izdk'k vory ySal dh rjQ vkifrr gksrk gSA  

  
 izFke izfrfcEc vory ySal ds Qksdl ij curk gS vFkkZr mÙky ySal ds Qksdl ij vr% vfUre fdj.k vkifrr fdj.k 

ds leku gksxhA  

 
AB

CD
 =  

10

5
 

  AB = 2 × CD = 2 × 5 mm 

  2

1

I

I
 = 1

2

A

A
 =  

2
1
2
2

D

D
= 

2
5

10

 
 
 

 = 
1

4
. 

[k.M (G)  

G-1. u = – 12.5 cm,   m = 
v

u
 = – 4    v = + 50    

 rFkk, 
1

f
 = 

1

v
 – 

1

u
 

  = 
1 1 1 1 4. 1

–
f 50 –12.5 50 10

 
  


 

  f = 10 cm = 
1

10
 m 

  P = 
1

f
 = 10 D. 

 izR;sd ySal dh 'kfDr  = 
P

2
 = 5 D. 
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G-2. 
1

1 1 1 1 2 1
–

f 30 –15 30 10


      f1 = 10 cm 

 
eff 1 2

1 1 1 1 1 1 4
–

f f f 60 –15 60


     

  
2

1 1 1

10 f 12
    

2

1 1 1 5 – 6
–

f 12 10 60
    f2 = – 60 cm 

G-3. (a)   

 vory lrg ls viorZu ds i'pkr izFke izfrfcEc niZ.k ds oØrk dsUnz ij cusxkA  

 
1.5 1 1.5 –1

–
–20 u –60

  
1 1 1.5 1– 9

–
u 120 20 120
   u = – 

120

8
 = – 15 cm. 

 (b) ikuh ySal lrg ls viorZu ds i'pkr izfrfcEc 15 cm ij cusxk (Hkkx a dk mÙkj ) 

  
water

1 1 1 4 1 1
– –1 –

f –15 u 3 –60

   
     

   
   

  u = – 13.86 cm  

 vr%  fiu }kjk pyh xbZ nwjh = (15 – 13.86) = 1.14 cm ySal dh vksj  

 

[k.M (H)  

H-1. (a)   = v R

y

– 1.68 –1.53 0.15 1

–1 1.60 –1 0.6 4

 
  


 

 (b)  = A (v – R) = 6º (1.68 – 1.53) = 0.90º 
 

H-2. pqafd ek/; fdj.k dk fopyu 'kwU; gSA  

 A (m1 – 1)   = A2 (m2 – 1)  
 6º (1.6 – 1)  = A2 (1.9 – 1) 

 A2 = 
6º 0.6

0.9


 = 4º  

  

H-3. (a) ifj.kkeh dks.kh; fo{ksi.k ugh gksus ds fy,  

 2A (µv – µr)  – A(µv– µr) = 0 

  
A

A


 = v r

v r

2(µ – µ )

(µ – µ ) 
 

 (b) ifj.kkeh dks.kh; fopyu ugh gksus ds fy,  

 2 AC (C – 1) – Af (f – 1) = 0 

 2 A (y – 1) – A (y' – 1) = 0 

  
y

'

y

2 ( – 1 )A

A ( – 1 )




 
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H-4. fo{ksi.k {kerk  = V R

Y

  


= V R

Y

( )

( 1)

 

 
 = V R

y

( 1) ( 1)

( 1)

    

 
 

 Kkr gS fd,  
1

f
  =  ( – 1) 

1 2

1 1

R R

 
 

 
= ( µ – 1)K  

tgk¡    K = 
1 2

1 1

R R
  

 vr% ,   (V – 1) K = 
1

98
 ........(i)    

     (R – 1) K = 
1

100
 ........(ii) 

 vkSj    (Y – 1) K = 
1

99
 .......(iii) 

  fo{ksi.k {kerk ,   =  
1 1

98 100

1
99


 =   

99

4900
 

 

H-5. (a)  'kwU; fopyu ds fy, : - (y – 1) A = ('y – 1) A’   

  A’ = 
y

y

( 1)

( ' 1)

 

 
 A = 

(1.3 1)

(1.5 1)




 × 5º = 3º  

 (b)  mRiUu dqy dks.kh; fo{ksi.k    
 

  = 1 – 2  = 0.08 × (1.5 – 1) × 3º – 0.07 (1.3 – 1) × 5º = 0.120º – 0.105 = 0.015º  

 (c) tc fizTe ,d gh izdkj ls fufnZ"V gSa rks dqy fopyu  

  1 + 2 = (y – 1) A + ('y – 1)A'  = 2 × (1.5 – 1)  × 3º = 3º  

 (d) mi;qZDr izØe esa dks.kh; fo{ksi.k ,  

  = (v – r)   = (y – 1) A ( + ')  = (1.3 – 1) × 5º  × (0.07 + 0.08) = 0.225°  

[k.M ()  

-2. ve =   
 ue = fe = 5 cm 

 M =  – 0

0

v

u
× 

0

D

f
    30 = – 0

0

v

u

25

5
 

 v0 = – 6u0    

  u0 = – 1.45, v0 = 8.75, L = v0 + fe = 13.75  
 



-3. (a) ve = – 2.5 cm rFkk fe = 6.25 cm fn;k x;k gS ue = – 5 cm ; v0 = (15 – 5) cm = 10 cm. 

 f0 = u0 = – 2.5 cm; vko/kZu {kerk = 
10 25

2.5 5
  = 20 

 (b) ue = – 6.25 cm, v0 = (15 – 6.25) cm = 8.75, f0 = 2.0 cm. blfy,, 

 u0 = – (70/27) = – 2.59 cm. 

 vko/kZu {kerk = 0

0

v

|u |
× (25/6.25) = 

27

8
 × 4 = 13.5 
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Hkkx - II 

[k.M (A)  

A-1.  

 
 final ray is II to first mirror.  


A-2.  

 
 In ABC esa    90º + 3 = 180º       = 30º 

A-3.   

Q

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
/

0.75m30º

11.5º

41.5º

P

11.5º

        

 tan (11.5  + 41.5)º =   tan 53º = 
PQ

0.75
  

 PQ =
4

3
 × 0.75  = 1m.  

A-4.  

     
   (i)       (ii) 
 From figure (i) and (ii) it is clear that if the mirror moves  distance ‘A’ then the image moves a distance 

‘2A’.    

 vr% izfrfcEc ds SHM dk vk;ke = 2A 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 17 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

A-5.  

   

 ED = AD – AE = 1.4 – 0.8 = 0.6 m 
 

A-6. ;fn ?kMh esa le; T1 gS rFkk izfrfcEc ?kMh esa le; T2 gS] rks  

 T1 + T2 = 12 : 00 : 00 
 4 : 25 : 37 + T2  = 12 : 00 : 00  
  T2 = 07 : 34 : 23  
 

A-7. 
, MV  = – O, MV  ¼lery niZ.k ds vfHkyEcor~½  

  MV V   = – 0 M(V V )  

  V Vsin    = – (0 – V sin) 

  V = 2V sin. 


A-8. 0
ˆ ˆ ˆV 3i 4j 5k



   m
ˆ ˆ ˆV 8i 5j 8k



    

 VIZ = 2 Vmz  – Voz = 2 × 8 – 5 = 11 
 VIx = Vox = 3   
 VIy  = Voy  = 4 

 I
ˆ ˆ ˆV 3i 4j 11k



    

 

A-9. izFke ijkorZu A ls ysus ij  

  
 izFke ijkorZu B ls ysus ij   
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[k.M (B)  

B-1.  

 
1

v
 = 

1

f
 –  

1

u
 = 

1

10
 – 

1

(–20)
 = + 

3

20
 ;  v = +

20

3
  cm 

 I = – 
v

u
 × O = –  

20

3
(–20)

 × 1 =  
1

3
 

  oLrq vkSj izfrfcEc ds 'kh"kZ ds e/; nwjh = AC = 2 2(BC) (AB)  

  S = 

2 2
20 1

20 1
3 3

   
     

   
 = 

6404

9
 cm 

 

B-2.  

 I1 vory niZ.k }kjk cuk izfrfcEc gS  

 vory niZ.k }kjk ijkorZu ds fy,  

 u = – x,  v = – (45 – x), f = – 10 cm, 

 
1 1 1

–10 –(45 – x) –x
   

 
1 x 45 – x

10 x(45 – x)


      x2 – 45 x + 450 = 0   x = 15 cm, 30 cm 

 fdUrq x = 30 cm Lohd̀r ugh gS D;ksfd x < 22.5 cm. 

 

B -3. v = 
uf

u – f
 = 

(–15) (–10)

–15 10




 = – 30 cm, m = – 

v

u
 = – 2   AB = CD = 2 × 1 = 2 mm 

 vc  
B C

BC

 
 = 

A D

AD

 
 = 

2

2

v

u
 = 4  BC = AD = 4 mm 

  ifjfefr yEckbZ = 2 + 2 + 4 + 4 = 12 mm  Ans. 

 

B-4. M1 ds fy,  : v1 = 
uf (–30) (–20)

u – f (–30) – (–20)


  = – 60  

   M = – 1v

u
= – 2.   

 M2 ds fy, : u = + 20. f = 10     

    
1

v
 + 

1

20
 = 

1

10
    v = 2 0 

     m2 = – 
20

20
 = – 1   m = m1 × m2 = + 2  
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B-5.    


1 1 1

f v u
  

1 1 1

–12 v –20
  

1 1 1
–

v 20 12
  

  v = – 30 cm 

  izfrfcEc dk osx  

 
2

2

dV V du
–

dt dtu

 
   

 

  = –

2
–30

–20

 
 
 

4.  = – 9 cm/sec. 

  niZ.k ls nwj 9 cm/sec   

B-6.     

 dsoy mijksDr nksuks fLFkfr;ks esa izfrfcEc niZ.k dh vksj xfr djrk gSA  
 

B-7.  

 
1 1 1

f v u
   

1 1 1

–10 v –15
   

1 2 – 3

v 30
   v = – 30 cm. 

 m = 
v –30

– –
O u –15


   = –2 

 
d d

2
dt dt

 
  = 4 mm/sec. 

  

B-8. fcEc ‘O’ dk niZ.k }kjk cuk izfrfcEc  ck¡;h rjQ xfr djsxkA vory niZ.k ds fy, izfrfcEc  okLrfod fcEc dh 

rjg gksxkA tc  cka;h rjQ xfr djsxk vory niZ.k }kjk cuk bldk izfrfcEc ¼okLrfod ;k vkHkklh½ nka;h rjQ 

xfr djsxkA 

 

B-9. niZ.k lw=k ls  

 
1 1 1

–10 v –15
         v = – 30 cm. 

   |v{kh; vko/kZu| = 

22

2

V 30

15u

 
  
 

 = 4 

 izfrfcEc dk vk;ke = 4 × 2 = 8 mm. 

 

B-10. U;wVu lw=k ls x  Qksdl ls oLrq dh nwjh  

 xy = f2  y  Qksdl ls oLrq dh nwjh    

  f  Qksdl nwjh  

 by = (a/2)2 ,  y = 
2a

4b
. 
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B-11. tc oLrq vuUr ij gks ] ;g Qksdl vFkkZr~ + 20 cm ij gksxhA 
 
 

B-12.  

 

 
 

B-13. 
O

I
 = – 

v

u
 

 ;fn O o I PA ds ,d gh rjQ gS rks 
O

I
  /kukRed gksxk ftldk rkRi;Z gS fd v o u foijhr fpUg ds gksaxsA  

 blh izdkj ;fn O o I, PA ds foijhr rjQ gS rks 
O

I
 _.kkRed gksxk ftldk rkRi;Z gS fd v o u ds fpUg leku 

gkasxsA ;fn O, PA  ij gS rks  I = 
V

u

 
 
 

 (O) = 0       I Hkh PA ij gksxkA 

 

B-14. 
1 1 1

–f –v –u
     

1 –1 1

v u f
    

 <ky  = – 1 vUr%[k.M  = 
1

f
 (/kukRed) 

 

B-15. vory niZ.k }kjk cus okLrfod mYVs izfrfcEc ds fy,  

 v = – ve , u = – ve f = – ve   

  
u

f
 rFkk 

v

f
 /kukRed gS  

   (A) lgh mÙkj gS  

Alternative  

 
1 1 1

v u f
   

  
1 1

v / f u/ f
  = 1   

1 1

y x
  = 1 

  xy = x + y 

  xy – x – y + 1 = 1  (x – 1) (y – 1) = 1 vr% (A)  

 
B-16.   

 

 

f 

 

D = 
5

10
 × 0.5 × 

180


 = 

180 4




 = 4.36mm  4.4mm  
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[k.M (C)  

C-1.   = V

m

6000

4000





 = 1.5  

 
C-2. i = 2r  
 1 sin i = n sin r  

  2 sin i/2 cos i/2 =  n sin i/2 

  cos i/2 = (n/2) 

  i = 2 cos–1 (n/2) 
 
   

C-3. foLFkkiu = 
t sin(i – r)

cosr
 rFkk 1sin i =  n × sinr  

 pqafd i rFkk r vYi dks.k gS] . rFkk  i = nr 

 foLFkkiu = t ( i – r ) 

   foLFkkiu = t i 
r

1–
i

 
 
 

= t  
1

1–
n

 
 
 

 = 
t (n – 1)

n


 

 

C-4. n ds ifjorZu ls ‘y’, lekukUrj ifêdk;sa yh tk ldrh gSaA ge tkurs gSa fd lekUrj ifêdkvksa esa  

 nr sin ir = fu;rkad . as n1sini1 = 1 × sin90° = 1 = fu;rkad  

 nfinal = nair = 1 

  1 = 1 × sin rfinal  rfinal = 90° 

  fopyu 'kwU; gSA  

 

C-5.   

 oo' = t 
1

1–
 
 

 
 

 

C-6. nquartz
DokVZt

  = 2 ; n
fXyljhu

   = 
4

3
  

quartz

glycerine

n

n

DokVZt

fXyljhu

 =
2

4 / 3
 = 

3

2
= µrel 

   

 foLFkkiu  = t 
rel

1
1
 
 
 

 = 18 
1

1
3 / 2

 
 

 
 = 6 cm  

 

C-7. sin  = A

B

1 C

C



   CB = 

V

sin
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C-8.   

 

3m 

c||v 

4m 

eye 

 

 tan = 
4

3
   = 53° = critical angle 

  sin c = r

d

n

n
 

  
4 1

5



  
5

4
   = 1.25 

 

C-9._ 
1 2 t

y t 1 t 1
3 3

   
        

   
 closer.   

[k.M (D)  

D-1 . r2 = sin–1 1 
 
 

  = 45º 

 r1 = A – r2 = 75º – 45º = 30º  

 
1

sin i
2

sin r
   sin i =  2 sin 30º = 

1
2

2
   i = 45º.    

D-2.  

 

 
sini

2
sin30º

   sin i = 
1 1

2
2 2

    i = 45º . 

 

D-3.  

 
sini

sin A
   paqfd i rFkk A vYi dks.k gS 

i

A
   

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 23 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

D-4. (a) rFkk (b)  

 

mA
sin

2

A
sin

2

  
 
    

m60º
sin

2
2

sin30º

 
 
   m60º

2


 = 45º   

  min = 30º rFkk i + e = A +  .  

  = min ds fy,   2i = 60º + 30º   i = 45º  

 (c)   = max  ds fy,  

 e = 90º      r2 = sin–1 1 
 
 

  

  r2 = sin–1 1

2

 
 
 

  = 45º  r1 = A – r2 = 15º  

 
sini

2
sin15º

    

 sin i = 2  sin 15º 

 i = sin–1 ( 2  sin 15º) 

 max = i + e – A = 30º + sin–1 ( 2  sin 15º) 
 

D-5. ikjxeu ds fy,  

 r2   sin–1 (1/) &       r1  sin–1 (1/) 

 r1 r   2 sin–1 (1/)  A    2 sin–1  (1/) 

 sin–1 (1/)  45º      
1 1

2



      2   . 

D-6. fizTe }kjk fopyu     

 1 = A ( – 1) = 4º (1.5 – 1)  1 = 2º  

 lery niZ.k ds fy,  

 i = 2º  

 2 = 180º – 2i = 176º     = 1 + 2 = 178º  

[k.M (E)  

E-1. 2 1 2 1–
–

v u R

   
  2 1 2 1–

–
v –R –R

   
   

 v = – R  ds lHkh ekuksa ds fy,  

E-2. 

3
1–

1 3 2–
v 2 30 20


 

 
1 1 1 1

–
v 40 20 40
     v = 40 cm. 

 

E-3.  
oØrk&f=kT;k lseh-= 20 

t =20 lseh-µ=3/2

oLrq  
 oØ&i`"B ij viorZu ds fy,  

  u = – 20  ; µ2 = 1  
  µ1 = 3/2  ; R =  + 20 

 iz;ksx djus ij 2

v


 – 1

u


 = 2 1

R

 
  

1

v
 – 

3 / 2

20
 = 

1 3 / 2

20


  v = – 10  

 i.e.  oØ i`"B ls 10 lseh uhps ;k Qwy dh okLrfod fLFkfr ls 10 lseh Åij  
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E-4. oØh; lrg ij viorZu&lw=k iz;ksx djus ij  

 
3

2v
 – 

1


 = 

3
1

2
R


 ; 

3

2V
 =  

1

2R
;  V = 3R ;    

  

 fp=k ls 
x

2R
 = 

d

3R
 ; x =

2

3
 d.    

[k.M (F)  

F-1. 
1 2

1 1 1
( – 1) –

f R R

 
   

 
 

1 1 1
(1.5 –1) –

–24 2R R

 
  

 
 

1 1 1
–

–24 2 2R

 
  

 
 

 R = 6 cm   2R = 12 cm 

  

 

R 

2R  

F-2. 
1 2

1 1 1
( – 1) –

f R R

 
   

 
   B

A B

1 2 2
(1.63 –1) n –1

f R R

   
    

   
 

 nB –1 = 0.63 × B

1

R 0.63

R 0.9
   = 0.7 nB = 1.7 

F-3. P = 
1 2

1 1
( – 1) –

R R

 
  

 
   ....(i) 

 P0 = 
o 1 2

1 1
– 1 –

R R

   
   
   

  .....(ii) 

 0

0 0

P ( – 1)

P ( – )

 


 
 P0 = 0

0

P ( – )

( –1)

 

 
 

 

F-4. ySal blds O;ogkj dks ifjofrZr djsxk ;fn okrkoj.k dk viorZukad ySal ds viorZukad ls vf/kd gksrk gSA  

 
ySal

 < 1.33  

 

F-5. lw;Z dk izfrfcEc Qksdl ry esa cusxk vr%   

  

 izfrfcEc dk O;kl = f = 
100 0.5º

180º


 ×  × 10 mm = 9. 
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F-6.  

 

 izkjfEHkd {ks=kQy = 
2d

4


 

 }kjd dks vkaf'kd vikjn'khZ cukus ds ckn] ikjn'khZ Hkkx dk {ks=kQy = 
2d

4


 – 

2d

16


= 

3

4
.

2d

4


 

 ;g ySal tks izdk'k dks vkifrr gksus nsrk gS] ds dqy {ks=kQy dk 
3

4
 Hkkx gS vr%  

 vc rhozrk 
3

4


 gksxh] Qksdl nwjh esa dksbZ ifjorZu ugha gksxkA  

F-7. fA = fB = fC = fnet    PA = PB = PC = Pnet   = P 

F-8.   

 ySalks ds e/; nwjh f1 + f2  gksxhA  

 

F-9. 
1 1 1

–
f v u
   

1 1 1
–

f v –u


 
   

1 1 1

f v u
     

1 1 1
–

v u f
   

 <ky = – 1  vUr% [k.M  = 
1

f
 

 

F-10. vilkjh ySal }kjk cus Å/okZ/kj lh/ks izfrfcEc ds fy, 

 u, v rFkk f _.kkRed gSA  

  
u

f
 = +ve rFkk 

v

f
  = + ve 

 
1 1 1

–
f v u
  1 =

f f
–

v u
  

1 1

y x
  + 1  

 y =  
x

x 1
pqafd x rFkk y /kukRed gS vr% xzkQ izFke prqFkkZ'ka esa gksxkA  

 rFkk, x = 0 ij] y = 0 rFkk x =  ij]] y = 1   vr%  (D) 

 

F-11.  
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F-12.  

 

 
1

10
 = 

1

v
 –  

1

( 15)
     v = + 30 cm 

 NksVs fcEc ds fy,  |dv| =
2

2

v

u
  |du| =  

2
30

1
15

 
 

 
= 4 mm 

F-13. 
1

v
 – 

1

u
 =

1

f
    ...(1) 

 m = 
v

u
    ...(2) 

 (1) ,oa (2) ls m = 
f

f u
 

 ;gk¡  m = – 
18

2
 = – 9 {insZ ij dsoy mYVs ,oa okLrfod izfrfcEc gh cusaxs} 

  – 9 = 
f

f ( 10) 
 

  – 9f + 90 = f 
  10f = 90 
  f = 9 cm  
F-14.  

 

 
1 1 1

–
v u f

   
1 1 1

–
(d – u) (–u) f

  

  u2 – du + df = 0     d = 
2u

(f – u)
 

 U;wure d ds fy, u = – 2f  vr%  dmin. = 4f 

 
F-15.   

 

 

2cm 

4cm 
F 

f = +30 

water m =
4

3
  



5 cm 

f = +30 

F 
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1 1 1 1 1 6

v 5 30 v 30 30
    


 

 
1 5

v 30
   

 v 6cm   

 

[k.M (G)  

G-1. leryksry ySal dh Qksdl nwjh 10cm gSA 

  
1

10
 =  

3
1

2

 
 

 

1 1

R

 
 

  
 

  
1

10
 = 

1 1

2 R
   R = 5 cm 

 ekuk ikuh ySal dh Qksdl nwjh fw gSA 

  
w

1

f
 =  

4
1

3

 
 

 

1 1

5 5

 
 

 
 

  
w

1

f
 = 

1 2

3 5

 
  
 

 = 
2

15


 

 fudk; dh izdkf'kd 'kfDr 

 P = 
w

1 1 1

f f f
    = 

1 1 40

0.1 0.1 3

 
   

 
 = 6.67 D.   

G-2.  

 
1

10
 = 

2 2

R f



 

 
2 1 2

R 10 56
   = 

56 20

560


 = 

36

560
 

 
1

R
 = 

18

560
 

 ( – 1) 
18

560
 = 

1

56
 

  – 1  = 
10

18
 

  = 
10

1
18

  =
28

18
 = 

14

9
.  

G-3.   

  

 
1

f
 =  

1 2

f



= 

2

f
  = 

1

28
 

 f = 56 cm  ( – 1) 
1

R

 
 
 

 = 
1

56
 ............(i) 

 
14 1 1

– 1
9 R 56

 
 

 
 = 

280

9
cm 
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G-4.   
1

F
 =

m

1

f
–

L

2

f
=

2
0

10



   F = 5 

 

G-5. 
1 2 1 2

1 1 1 d
0

f f f f f
     

 = 
1 1 d

0
25 20 500

  
 

 

 = 
20 25

500


 = 

d

500
  

 d = 5 cm. 
 

[k.M (H)  

H-1. fl)kUr ls Li"V gSA 

H-2. C = sin–1 1 
 
 

 cSxuh jax ds fy, vf/kdre gS  cSxuh jax ds fy, C U;wure gS 

H-3. vkHkklh foLrkiu 
1

t 1–
 
 

 
  yky jax ds fy,  U;wure gS   yky jax ds fy, foLFkkiu U;wure gS 

 

H-4.  = v r

v r

n n

n n
1

2



 
 

 

 = 
6

25
. 

H-5.  inkFkZ dk xq.k gSA  

 
 

H-6. ,d of.kZ; izdk'k ds fy, fo{ksi.k ugha gksxkA   
 

[k.M ()  

-1. MP = 
D

1
f

 
 

 
 = 

25
1

5

 
 

 
 = 6 

 

-3. lkekU; lek;kstu  

 m = – 0

e

f

f
 

 vr%  50 = – 
e

100

f
  fe = –2 cm 

 (   vfHkus=k vory ySal gS) 

 rFkk  L = f0 + fe = 100 – 2  = 98 cm  

 

-5. m = 1 + 
D

f
 

 

-7. lkekU; la;kstu ds fy,  

 m = –  0

e

f

f
 

 tc Li"V ns[kus ds fy, vfHkus=k ls U;wure nwjh  

 m' = – 0 e

e

f f
1

f d

 
 

 
 = 

5
10 1

25

 
 

 
 = 12 
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-8. f = 
1 1

p 2
  metre 

 f = 0.5 m ;g /kukRed gS vr% ysUl vory ysUl gS  

 

-9. m = 0 e

0 e

(L f f ).D

f f
  

 

   45 =  
(L 1 5) 25

1 5
   


  L = 15 cm 

-10. m = 0

0 e

v D

u f
  

 From  
0 0 0

1 1 1

f v u
     

0

1 1 1

( 1.2) v ( 1.25)
 

 
  v0 = 30 cm 

   m
30 25

1.25 3
 = 200 

Hkkx - III  
1. (A) vfHklkjh ySal (mÙky ySal)  ds fy,  

 
1 1 1

–
v u f

  

 u = – x,  v = y, f = d  (/kukRed fu;rkad ) 

 
1 1 1

v x d
   

 
1 1 1

–
y d x
  

 x = 0 ij  y = 0 

 x = 0 ls x = d, ds fy,  y = _.kkRed  

 vr% ;fn x   y  rFkk |y|   

 x = d ij  y =   

 tc x > d   , y  /kukRed rFkk  

 x =  ij  y = d  

 y dk ifjek.k ysus ij nwjh xzkQ fp=kkuqlkj gksxk 

 x

|y|

  
 (B) vfHklkjh niZ.k (vory niZ.k) ds fy, 

 
1 1 1

v u f
   

 u = – x, f = – 
R

2
, v = y 

 
1 1 2

– –
y x R

  

  
1 1 2

–
y x R
  

 x = 0 ij , y = 0  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 30 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 0 < x < 
R

2
 ds fy,  y = /kukRed  

 rFkk tSls gh x c<sxk 
1

y
 ?kVsxk vr% y, x = 

R

2
 rd c<sxk   

 x = 
R

2
 ij  y =   

 vr% xzkQ (1)  gksxk 

 tc x >
R

2
   y (_.kkRed) 

 rFkk tSls gh x ,  1/y  ,  y   vr%  |y|   

 x =  ij  y = – 
R

2
 

 xzkQ VwVsxk vr% xzkQ (1) gksxk  

 x

|y|

 
 (C) vilkjh ySal (vory ySal) ds fy,   

 
1 1 1

–
v u f

  

 u = – x,  f = – d  v =  y 

 
1 1 1

–
y x d
   

 
1 1 1

– –
y x d
  

  y lnSo _.kkRed gksxk  

 x = 0 ij  y = 0 

 tSls gh x , y   vr%  |y|   

 x = d ij   y = 
–d

2
 

 ;k  x = ,  y = – d 

xzkQ (2) gksxk  

  
 vilkjh niZ.k (mÙky niZ.k)  ds fy,  

 
1 1 1

v u f
   

 u = – x,   f = + 
R

2
, v = y 

 
1 1 2

–
y x R

   
1 1 2

y x R
     y =  +ve /kukRed  

 x = 0 ij  y = 0 
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2

2

dy y

dx x
  

 x  ,  y   

 x =  
R

2
 ij  y = 

R

4
,  x = ij  y = 

R

2
 

 y dk ifjek.k ysus ij nwjh xzkQ gksxk  

  
 xzkQ (2) gksxk 



2. xksyh; niZ.k ds fy,] fcEc rFkk blds izfrfcEc dks tksM+us okyh js[kk eq[; v{k dks oØrk dsUnz ij dkVrh gSA fcEc 

rFkk izfrfcEc dks tksM+us okyh js[kk eq[; v{k ls mYVh gks tkrh gS] eq[; v{k dks dkVrh gSA uhps fn;s x;s fp=k ls 

    

O

object

mirror

I image

C P-axisP
I'   

O
object

mirror

I
image

C
P-axis

P

I'

  
 ge fu"d"kZ fudky ldrs gSA  

 (A) ;fn fcEc rFkk izfrfcEc eq[; v{k ds ,d gh vksj gS rks os niZ.k ds foijhr vksj gksaxsA  

 (B) ;fn fcEc rFkk izfrfcEc eq[; v{k ds foijhr vksj gS] rks os niZ.k ds ,d gh vksj gksaxsA 

 ysUl ds fy,] fcEc rFkk izfrfcEc dks tksM+us okyh js[kk eq[; v{k dks izdkf'kd dsUnz ij dkVrh gS rks uhps ds fp=kksa 

ls]  

    

O lens

I

P-axis
 

O
lens

P-axis I
  

 ge fu"d"kZ fudky ldrs gSA  

 (C) ;fn fcEc rFkk izfrfcEc eq[; v{k ds ,d gh vksj gSa] rks os ysUl ds Hkh ,d gh vksj gksaxsA 

 (D) ;fn fcEc rFkk izfrfcEc eq[; v{k ds foijhr vksj gS] rks os ysUl ds Hkh foijhr vksj gksaxsA 

 

3. Vm = – m2 Vom   (lHkh izdkj ds niZ.kksa ds fy,) 

 A ds fy,;  m = 1 

 B ds fy,;   |m| > 1 

 C  rFkk D ds fy, ;  |m| < 1 

 A rFkk C fLFkfr esa vkHkklh çfrfcEc (niZ.k ds ihNs) gksxk rFkk pwafd B o D esa çfrfcEc okLrofd (niZ.k ds lkeus) 

gksxk] pwafd oLrq rFkk çfrfcEc niZ.k ds lkis{k ijLij foifjr xfreku gksrs gSA vr% tc okLrfod oLrq niZ.k ds ikl 

vk,xh rks vkHkklh çfrfcEc Hkh niZ.k ds ikl vk,xk tcfd okLrfod çfrfcEc niZ.k ls nwj tk,sxkA 
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EXERCISE–2 

Hkkx - I 

1.  

 viofrZr lrg ls 1 dh nwjh = 20  

 ijkofrZr lrg ls 2 dh nwjh  

 ijkofrZr lrg ls 1 dh nwjh = 10 + 20  

 viofrZr lrg ls 2 dh nwjh = 20 + 20  

 viofrZr lrg ls 3 dh nwjh  

  = 
20 20 


 = 10 + 23.2 

  = 
20


 + 20 = 13.2 

   = 
20

13.2
 = 

200

132
 cm.  

 

2. fizTe }kjk fopyu = A( – 1) = 4º (1.5 – 1) = 2º 

 dqy fopyu 90º gksus ds fy,] niZ.k }kjk foypu  

  = 90º – 2º = 88º 

  180º – 2i = 88º 

  2i = 92º 

  i = 46º 

 niZ.k okekorZ fn'kk esa 1º ls ?kqesxkA   

3. mÙkj A gS D;ksfd izR;sd lrg ds <ky }kjk cuk;k x;k dqy fopyu dks.k 'kwU; gSA  
 

4.   

 

 tan =
PR AC

OR PC
   

  
3L / 2 AC

L 2L
   AC = 3L 
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 tan = 
QR BD

OR DQ
     BD = 

L / 2
2L L

L
   

  AB = AD – BD = (3L + L) – L = 3L. 

 A ls B rd izs{kd M1  dks ns[k ldrk gS 

 uhps okys niZ.k ds fy, blh rjg fp=k cukus ij  

 dqy ns[kh xbZ nwjh = 3L + 3L = 6L 

 dqy le;  = 
6L

u
. 

5. iznf'kZr fdj.k&fp=k dh lgk;rk ls le>k tk ldrk gSA  

   

 pqafd fdj.ksa y-v{k ds yxHkx yEcor~ gSA  

 izfrfcEc fvkdkj dk Qksdl ij cusxk  

6. m = 2  ds fy,  

   m = 
v

u
  = 2 

  V = –2u ..................(i) 

  
1

f
 = 

1 1

v u
   

1

f
 = 

1 1

2u u



 

  
1

f
 = 

1

2u
   u = 

f

2
 &   v = – f 

 oLrq rFkk izfrfcEc ds e/; nwjh = f + f/2 = 3f/2 

  m = –2 ds fy,  

  m = 
v

u
  = – 2 

  v = 2u 

  
1

f
 = 

1 1

2u u
   u = 

3f

2
 &  v = 3f 

 oLrq rFkk izfrfcEc ds e/; nwjh = 3f – 
3f

2
. 

7. iz'u eas izfrfcEc mYVk rFkk vkof/kZr gS vr% vory niZ.k ds dkj.k oLrq rFkk izfrfcEc niZ.k ds ,d gh vksj curs gS 

rFkk oLrq niZ.k ds lehi gS vr% (B) 
 

 

8. M1 ds fy,    

 v = 
uf –15 (–10)

u – f –15 – (–10)


  = – 30 cm 

 M2 ds fy,   u =  10 cm 

  v = 
10 (–10)

10 – (–10)


 = – 5 cm 
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 vko/kZu  m = 
–v –5 1

–
u 10 2

 
  

 
 

 vr% CD ls izfrfcEc dh nwjh = 
1

2
 × 3 = 

3

2
 cm  

   AB ls izfrfcEc dh nwjh  = 3 – 
3

2
 = 

3

2
 cm   

9. fizTe }kjk fopyu  = 
3

1.8º  1
2

 
 

 
 = 0.9º 

  
 R = 20 cm |f| = 10 cm 

 izfrfcEc Qksdl ry ij cusxk 

 eq[; y–v{k ls izfrfcEc dh nwjh = |f|  

 = 100 × 
0.9

180


mm   = 1.57 mm 

10. i =  
2


, e = 

4


,  A = 

4


 

 
1

sini

sinr
 = 

2

sine

sinr
 =  

  sinr1 = 
1


 rFkk  sinr2 = 

1

2 
 

  pqafd r1 + r2 = A  = 
4


   r1 = 

4


 – r2 

  sinr1 = 
1

2
 cosr2 – 

1

2
sinr2 

 = 2 sinr1 + sinr2 = cosr2 

 = 
2 1

2


 
 = 

2

1
1

2



 

 = 
2

1 1
2 2

2

 
  

  
 = 

2

1
1

2



 

 = 
2

1 9 1

2 2

 
 

  
 = 1 

  2 = 5  = 5 . 
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11.   

 

 
1

1

f
 =  

3
1

2

 
 

 

1 1

10 15

 
 

 
 = –  

1

12
;  

2

1

f
  = 

4
1

3

 
 

 

2

15

 
 
 

  =  
2

45

 
 
 

 ;   
m

1

f
  = – 

2

15
  

  
1 2

1 1 1

f f f
   

eq m

1 1 2

f f f
   = – 

1

18
  feq = – 18 cm 

 vr% la;kstu vory niZ.k dh Hkkafr O;ogkj djrk gSA  

 

12. ;fn lHkh jaxks ds fy, vkiru dks.k ØkfUrd dks.k ls T;knk gks rks iqat iw.kZ vkUrfjd ijkofrZr gk sxkA iqat esa viorZu 

o fo{ksi.k ges'kk ugh gks ldrk gSA vr% nksuksa dFku lR; gSA dFku-2 dk TIR ¼iw.kZ vkUrfjd ijkorZu½ ds lkFk dksbZ 

lEcU/k ugh gSA vr% ;g dFku -1 dh O;k[;k ugh djrk gSA 

 

13. 
1 2( 1)

f R

 
  

 
1 2(1.5 1) 1

12 R R


   

    R = 12 cm 

 r

w

2[ 1]1

f R

 
  

 
w

1.5
2 1

1 2 0.151.35

f 12 12 1.35

 
   

 


 

 fw = 54 

 
eq

1 2

f 54
    feq = 27 cm 

 

14. m = 
v

u
  

1 1 1 v v v
1 1 m

v u f u f f
         

 
v f v

m 1
f f


    

 and 
u u u 1 u f u

1
v f v f f

 
      

 
v f

m
u f u

 


 

 u = – (f + x)   m = 
f f

f f x x
 

 
 

 v = f + y  m = 
f f y y

f f

 
   

 
1

m
x

 , 
1

m
y

  
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15. e-1 

 

 R 

 = 1  = 4/3 

 

 

4 4
1

1 13 3 v 3R
v R 3R



      


 

 1

3R

1m 0

4

3



  




 

 e-2 : 

 

 
 = 4/3 

5R 

O 

 = 1 

  

 

4
1

4 1 3

3v 5R R



 
 

 

 
4 1 1 4 1 1 8

3v 5R 3R 3v 3R 5R 15R
          

 
5R

v
2

   

 2

5R

32(4 / 3)
m

5R 8

1



  



 

Hkkx - II  

[k.M (A)  

1. fdj.k vkjs[k fp=k esa fufnZ"V gS  

  

 vc tan = 
x

(1.2 2.4)
 = 

0.8

2.4
  x = 1.2 m. 

 vr% vfHk"V nwjh = 2x + 0.6  = 3   
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2.  

 

 

 fp=k ls EMP vkSj POS le:i gSa  

 vr% , 
EM

PO
 = 

MP

OS
   OS = 1 × 

2

0.8
 m = 2.5 m. 

 blh izdkj ,  ENQ oQOR le:i gS   

 vr% 
EN

QO
 = 

QN

RO
  RO = 

0.5 2

(1.8 0.5)




 m.  = 

10

13
 m. 

 vr% niZ.k esa n`'; nhokj dh yEckbZ gksxhA  

 = OS – OR  = (
5

2
  – 

10

13
) m = 

45

26
 ; x = 45 

3.    

 tc niZ.k dks dks.kh; pky ls ?kqek;k tkrk gS rks ijkofrZr fdj.k dks.kh; pky 2 (= 36 rad/s) ls ?kwesxhA  

 fcUnq dh pky = 
dh

dt
 = 

d
(10cot )

dt
  

 = 2 d
10cosec

dt


  =

2

10
36

( 0. 6)
   = 1000 m/s. 

[k.M (B)  

4.    

 

 vory niZ.k }kjk ijkorZu ds fy,   

 
1 1 1

–F v –4F/3
    v = – 4F Hence vr%  m1 = 

–v

u
 = –3 

 vory niZ.k }kjk ijkorZu ds fy,  

 u = F ,  f = + 2F  
1 1 1

2F v F
   

1 1 1 1
– –

v 2F F 2F
    v = – 2F 

 vory niZ.k }kjk vko/kZu {kerk  

 m2 = – 
v 2F

– –
u F

 
  

 
 = 2 

 dqy vko/kZu = m1 m2 = (– 3) (2) = – 6  
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5.   

 
1 1 1

f v u
  , 

1 1 1

–25 v –50
    v = – 50 cm 

     

 M1 ds fy, m = 1 v
–

o u


   1 – 50

–
–0.5 –50

  
  

 
   1 = 0.5 cm 

 M2 ds fy, m =  2 –v

o u


   2 –50

–
0.5 –50

  
  

 
    2  = – 0.5 cm 

  1 o 2 ds e/; nwjh    

  = 0.5 + 0.5 + 1 = 2 cm.Ans 
 

6. ekuk fLFkfr fp=kkuqlkj gS tgk¡ oLrq o izfrfcEc A ij n'kkZ;s x;s gSaA vory niZ.k ls izfrfcEc cukus ds fy,  

 u = – x  
 f = – f  

 
1

v
 =

1

f
 – 

1

u
 = – 

1

f
 + 

1

x
      

  

   v = 
fx

f – x
 

  mÙky niZ.k ls izfrfcEc dh nwjh = 4f + 
fx

f – x
 =  

24f – 3fx

(f x)
 

 mÙky niZ.k ls izfrfcEc cuus ds fy,  

 u = – 
2(4f – 3fx)

(f x)
 

 f = f  

 iz'ukuqlkj]  

 v = – (4f – x)  

   
1

v
 = 

1 1

f u
 izkIr gksxkA  

 
1

(4f x) 
 = 

1

f
 + 

2

(f – x)

(4f 3fx)
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 gy djus ij] 

 x2 – 6fx + 6f2 = 0  

 izkIr gqvk]   x =   3 3 f  But fdUrq  x < 4f    

 vr% , x =  3 – 3 10 cm = 12.68 cm   

 so integer next to x  is 13 Ans.   
 

7.   

p

A

z
y

Q

x

O

Q

k̂10

10

^

^

3 i 
+ 8

3 j

  

z

y

x  

 vkifrr fdj.k              A   = ˆ ˆ ˆ6 3i 8 3 j 10k   

  = ˆ ˆ ˆ(6 3 i 8 3 j) (10k)   

  = QO
  + 

PQ


 ¼fp=kkuqlkj½   

 Kkr jgs fd QO
  x– y ry esa fLFkr gSaA   

 vc QQ’ o Z v{k ijLij yEcor~ gS] blfy, ge bUgsa f}foeh; fp=k esa fuEukuqlkj n'kkZ ldrs gSaA  

      

k̂

q̂
 

 fn'k 
A


 z v{k ds lkFk i dks.k cukrk gSA  

  i = cos-1 
2 2 2

10

(10) (6 3) (8 3)

 
 
 

   

 = cos-1  
1

2

 
 
 

 i = 60º 

 QOQ' dh fn'kk esa ,dkad lfn'k  

  q̂  =  
2 2

ˆ ˆ6 3 i 8 3 j 1

5(6 3) (8 3)






ˆ ˆ(3 i 4 j)  

 Lusy ds fu;e ls  

           
3

2
  = 

sin i

sin r
 =  

sin (60º )

sin r
          sin r = 

3 / 2 1

3 / 2 2
            r = 45º 

 viofrZr fdj.k OR dh fn'kk esa ,dkad lfn'k ekuk r̂  gS] budk ekikad 1 gS blfy,  

            r̂   = ( 1sin r ) q̂  – ( 1 cos r ) k̂    = 
1

2
  [ q̂  – k̂ ] 
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  = 
1

2

1 ˆ ˆ ˆ(3 i 4 j) k
5

 
  

 
 

        r̂  = 
1 ˆ ˆ ˆ(3 i 4j 5k)

5 2
  = 

1 3 5ˆ ˆ ˆi 2 2 j k
5 2 2

 
  

 
   

  a = 
3

2
, b = 2 2  so a × b = 6 Ans 

 

8. ifêdk }kjk cus vfUre izfrfcEc dh ’O’ ls nwjh fu;r gSA  

 ifêdk }kjk foLFkkiu t 
1

1
3 / 2

 
 

 
 = 

t

3
 gS tgk¡ ‘t’ fu;r eksVkbZ gSA ‘O’ ds lkis{k izfrfcEc dh fLFkfr esa foLFkkiu 

fu;r gSA  

  ‘O’  ds lkis{k vafre izfrfcEc dk osx 'kwU; gSA   

 (b) vafre izfrfcEc dk osx = fcEc dk osx = 6 cm/s  Ans.  

9. 
x

y

O

 

Apparent distance of mirror from O 

 = 
y

x 


       

 Distance of final image from O 

 = 
y

2 x
 

 
 

 

 velocity of image 

 = 2
dx 1 dy

dt dt

 
 
 

  = 
2

4


 =  6 

 Ans  6 cm/s 
 

10. ifêdk ls viorZu ds dkj.k oLrq dh fLFkfr esa vkHkklh foLFkkiu = d 
rel

1
1

µ

 
 

 
 

 = 3
3
2

1
1
 
 

 
 

  = 1 cm   niZ.k dh vksj  

 vc] niZ.k ls ijkorZu ds fy,, 

  u = – 30 cm.  f = –  
R

2
 = – 10 cm 

  
1

v
 = 

1

f
 – 

1

u
gives 

1

v
 = – 

1

10
 – 

1

( 30)
   v = – 15 cm 

 bl izdkj izfrfcEc niZ.k ds nk;ha rjQ 15 cm, nwjh ij cusxkA fdUrq ifêdk ls nwljs viorZu ds dkj.k izfrfcEc 

niZ.k ls 1 cm nwj f[kld tk,xkA vr% vafre izfrfcEc niZ.k ls 16 cm nwj cusxkA  
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11.  (i) 

 
i 

 

 x iw.kZ vkUrfjd ifjorZu ds fy, U;wure vkiru dks.k gS x = C = sin–1 
3

2

 
  
 

  = 
3


 

 viorZu ds fy,  

 ;fn i = C    r =
2


   = (r – i) = 

2


 – C.   y = 

2


 – 

3


. =

6


 

 iw.kZ vkUrfjd ijkorZu ds fy,  

 ;fn i = C   = 180º – 2 i = 180 – 2 C.  z =  – 2 
3

 
 
 

= 
3

 
 
 

 

 x+y+z = 
3


 +

6


+

3


= 

5

6


 

 Ans n = 5 

12.  

 ekuk oLrq A ij fLFkr gS rc   

  rc vjtfrr Hkkx ij ijkorZu ds fy, u = – 2r ,   R = r.  

   2

v


 – 1

u


 =

2 1

R

 
 

 = 
3 / 2

v
 – 

1

( 2r)
 = 

3
2

1

r


    v =   

 vr% vuUr ij cuk izfrfcEc jtfrr Hkkx ds fy, fcEc dk O;ogkj djsxk o izfrfcEc vory niZ.k ds Qksdl ij 

cusxk vFkkZr~ D ds ck;ha rjQ 
r

2
 nwjh ij  

 vjtfrr lrg ij viorZu ds fy,  u = 
r

r
2

 
 

 
 = 

3r

2
 

  
1

v
 – 

3
2

3r
2

 = 
3
2

1

r


 or,  v = 2r 

 vr% vfUre izfrfcEc D ij cusxkA  
 

13. Åijh lrg }kjk viorZu ds fy,  

  
1

1.6 1

v 2



 = 
1.6 1

1


 

  
1

1.6

v
 = 0.6 – 0.5 = 0.1  v1 = 16 m 

 fupyh lrg }kjk viorZu ds fy,  

  
2

2 1

v 2



 = 
2 1

1


  

2

2

v
 = 1 – 0.5 = 0.5  v2 =  

2

0.5
 = 4m 

 izfrfcEcks ds e/; nwjh = (16 – 4) = 12m. 
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14. oLrq O dk izfrfcEc lery lrg ij viorZu ds i'pkr~ bl izdkj curk gS fd & 

 AI = 
4

3
 d 

      
 I oØ lrg ds fy, oLrq dk dk;Z djrh gSA oØ lrg I dk izfrfcEc I  ij cukrh gSA  

  
1

v
 –  

4

3
4

R d
3

 
  
 

 =  

4
1

3
R




   or    

1

v
 = 

1

3R
 – 

4

3R 4d
 

 I niZ.k ds fy, oLrq dk dk;Z djrh gSA niZ.k bldk izfrfcEc I ij B ls Åij v nwjh ij cukrk gSA  

 I oØ lrg ds fy, vkHkklh oLrq dk dk;Z djrk gS ftlls bldk izfrfcEc vuUr ij curk gSA  

   

4

3


  –  
1 4

3R 3R 4d

 
 

 
 = 

1

3
R

 

 gy djus ij d = 
3

4
 R = 

3

4
 × 4 = 3 cm  

 Ans.  30 
 

15.  

  

 ySal ls izfrfcEc cuus ds fy,      

  u = – 40 cm    f = + 15 cm  

  
1

v
 = 

1

f
 + 

1

u
 =

1 1

15 40
    v = 24 cm 

 vr% izfrfcEc ySal ds ck;ha vksj 24 cm nwjh ij cusxkA  

 niZ.k o ySal ls izfrfcEc cuus ds fy,  

 u = – 10 cm  f = – 10 cm 
1

v
 = 

1

f
 – 

1

u
 = – 

1 1

10 10
  = 0.  v = – 

 ySal ds fy, u = –    f = 15 cm  v = – 15 cm 

 vr% izfrfcEc niZ.k ds ck;ha vksj 15 cm nwjh ij cusxkA  

 niZ.k ls nwj] izFke ySUl ls 15 lseh ij rFkk f}rh; ls 24 lseh ijA vr% izfrfcEcks ds e/; nwjh 9 cm gksxhA  
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16. i

0

h f v

h f


    hi = -  0 0

v
h h

f
   

   |hi| =  0 0

v
h h

f
  -   v  f 

  |hi| = 0 0

v
h h

f
     f  v  –  

 So  h2 = h0 = 1 cm 
 From second eq. v2 = 2f 

 Or When v  0, u   0 & hi   h0 so h2 = h0 = 1 cm Image of same height is obtained when  
v = 2f so v2 = 2f 

 

17. izFke viorZu ds fy,  

  2 1

v u

 
  = 2 1

R

 
 

  
3 1

2 ( x)


 
 = 

3/ 2 1

10




 

  
1

x
 = 

1

20
     x = 20 cm. 

 

18. ty i`"B ls viorZu ds fy,     

 u = – 12 cm,  using  2

v


 – 1

u


  = 2 1– µ

R


 mi;ksx ls 

   
4 1

3v 12
  = 0 v = – 16 cm 

 vc ySal ds fy,  

 
a

1

f
 = ( g – 1) 

1 2

1 1

R R

 
 

 
  

w

1

f
 =  

g

w

1
 

 
  1 2

1 1

R R

 
 

 
 

 fw = 
g

w

g( 1)

( 1)




 


   fa = 

 

3
2

3/ 2
4/3

1

1




 × 10 = 40 cm 

 ySal ls viorZu ds fy,      

 u = – (16 + 44)cm = –  60 cm   
 f = + 40 cm 

  
1

v
 =

1 1

f u
    =  

1 1

40 60
  = 

1

120
   

 v =  120 cm   

 ty ls dkap ifêdk esa viorZu ds fy,  

 u = 120 cm  2 = 
3

2
 ,  1 = 

4

3
  

3 4
32

v 120
  = 0. ( R =  ) 

 v = 135 cm 

 iqu% dkap ls ok;q esa viorZu ds fy,     

 u = 135 cm  2 = 1,  1 = 
3

2
 

  
1

v
  –  

3
2

135
 = 0    v = 90 cm 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 44 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

19. 
1

f
 = (n  1)  

1 2

1 1

R R

 
 

 
    

2

df

f
 = 

1 2

1 1

R R

 
 

 
dn   

      nksuksa vksj vodyu djus ij

 
df

f
 (n  1) 

1 2

1 1

R R

 
 

 
  =

1 2

1 1

R R

 
 

 
  dn    df = f 

dn

n 1
   

 ijUrq  dn = nv  nR    d f = v Rn n

n 1




f    df =  f     fv  fR =  f    

 =  0.04  10 = –0.4 cm  

 Ans.: fR  fv = 4 mm 

Hkkx- III 

1.  f = – 20 m & m = –  
v

u
=  2 

 v = 2u. ds mi;ksx ls  

 
1 1 1

–20 2u u
     

3 1

2u –20
  u = – 30 cm 

 v = – 2u  ds mi;ksx ls  

 
1 1 1

–20 –2u u
    

1 1

2u –20
  u = – 10 cm 

 

2. (A) ugh, tc oLrq vuUr rFkk Qksdl ds e/; gS] izfrfcEc okLrfod gS  

 (C)tc oLrq /kzqo rFkk Qksdl ds e/; gS] izfrfcEc vkof/kZr gksxk 

 (D)tc oLrq /kzqo rFkk Qksdl ds e/; gS] mÙky niZ.k }kjk cuk izfrfcEc okLrfod gksxk 

3. 
y

x

C sinr

C sin i
  = tan 30º = 

1

3
 

 Cy = 
1

3
 Cx. 

 pqafd y l?ku ek/;e gS dqy vkUrfjd ijkorZu gks ldrk gS tc fdj.k y ls vkifrr gks 
 

4. (A)U;wure fopyu ds fy, A lgh ugh gS 

 (B) ;fn dsoy viofrZr lrg leku gS rks B lgh gS 

 (C) vf/kdre fopyu ds fy, nks dks.k 90º rFkk imin. gSA 

 (D) min. = ( – 1) A.  
 
5. A = 60º 

  = 40º  

 i + e = A +    

 i + e = 100º  rFkk i – e = 20º   

  i = 60º ;k 40º 

6. 1 2 1 2–
–

v u R

   
  

   1 2–
v u

 
< 0  

  1 2

v u

 
  

  1

2

v

u





 

  
v

u
 > 0   u rFkk v dk fpUg ,d leku gksuk pkfg, 
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7.  

 
 Li"V :i ls vfUre fdj.k d1 ds fdlh eku rFkk d2 = (20 – 5) = 15 cm ds fy, eq[; v{k ds lekUrj gksxhA 

8. 
1 1 1

f v u
   

1 1 1
–

30 v –15



    

 
1 1 1 1

– –
v 30 15 30
   v = – 30  

  
 lery niZ.k ds fy, 

 u = – 30 – 15 = – 45 cm   v = + 45 cm 

 f}rh; viorZu ds fy, 

 u = – 60, f = 30 cm  

 
1 1 1

–
30 v –60

   
1 1 1 1

– –
v 30 60 60
    v = + 60 cm 

 vfUre izfrfcEc okLrfod gksxk rFkk ySal ds ckW;h vksj 60 cm ij gksxkA  

 

9. fp=k (i) esa 

 izR;sd vk/ks Hkkx }kjk cus izfrfcEc ds x-funsZ'kkad leku gksxs fdUrq y-funsZ'kkad fHkUu&fHkUu gksxsaA pqafd mudh eq[; 

v{k leku ugh gSA 

 rFkk nksuks vk/ks ds la;kstu }kjk cus izfrfcEc ds x-funsZ'kkad fHkUu&fHkUu gksxsa vr% rhu izfrfcEc cusxsaA  

 fp=k (ii) rFkk fp=k (iii) esa la;kstu dh Qksdl nwjh leku gksxhA  

 

10. fo{ksi.k ds dkj.k ifêdk ds vUnj izdk'k fHkUu&fHkUu jxkas esa foHkkftr gksrk gSA  

 fdUrq fuxZr fdj.ksa lekUrj gksxh rFkk ,d nwljs ij vfrO;kfir gksxhA vr% fuxZr iqat 'osr izkIr gksrk gSA  

 ifêdk ds vUnj fHkUu&fHkUu jaxksa dh fdj.ks lekUrj ugh gksrh gS rFkk ,d nwljs ds lkFk izfrNsn gksrh gSA    

 
 

11. fl)kUr ls Li"V gSA 

12.   

 ;gka, sp = PA  rFkk  SQ = QB  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 46 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 vr% A rFkk B dh fLFkfr nhokj ls niZ.k dh nwjh ij fuHkZj ugh djrh gS] vr% izdkf'kd Hkkx (patch)  AB  nhokj ij 

xfr ugh djsxkA  

  SA rFkk SB fu;r gS  

  vr% AB = fu;r gS  

 

 

13. izfrfcEc lQsn x/ks dh rjg fn[kkbZ nsxk D;ksfd js[kkvks dk NksVk Hkkx lEiw.kZ izfrfcEc cuk ldrk gSA izfrfcEc dh 

rhozrk de gksxh D;ksfd dqN izdk'k dkyh ifê;ksa }kjk :d tkrk gSA 
 

14. Q.no. F-4. Ex.1, Part–I dks nsf[k,s  

 f = 1

2 1 3

n R

2n n n 
 ;k 3

2 1 3

n R

2n n n 
 

 ;fn  n2 < 1 3n n

2


  f  _.kkRed gS   ySal vilkjh gS 

 ;fn  n2 >   f /kukRed gS  ySal vfHklkjh gS   

 ;fn n2 = n1 + n2    f =   u rks vfHklkjh vkSj u gh vilkjh  

 

15. d1 = 120 m ds fy,   
3 / 2 1 3 / 2 – 1

–
v (–120) 60

  

  v =    

 vr% fdj.ks niZ.k ij vfHkyEco vkifrr gksrh gS vr% d2 ds fdlh Hkh eku ds fy, fdj.ks blds iFk ij iqu% yksVrh gS 

vr% If, O ij gS d1 = 240 cm ds fy, 
3 / 2 1 3 / 2 –1

–
v (–240) 60

     v = 360 cm.  

 ;fn izFke izfrfcEc niZ.k ij curk gS rks fdj.ks vius iFk ij okil ykSVrh gS rFkk O ij izfrfcEc cukrh gSA  

16. ge izkIr djrs gS  v = 
uf (–10)(10)

u – f –10 –10
  = + 5 

  

  vix = – 
2

2

v

u
vox    

  = – 

2
5 3 5 3

20. –
–10 2 2

 
  

 
  mm/sec 

 rFkk viy = – oy

v
v

u

 
 
 

= – 
5 1

20
–10 2

 
  

 
 = 5 mm/s. 

 vr%  tan = 
iy

ix

v 5 2

u 5 3 / 2 3
   

 rFkk vi = 

2

25 3 5 7
(5)

2 2

 
   

 

 mm/s   

17.  mÙky niZ.k ds fy,  

 fdlh Hkh okLrfod fcEc ds fy, |m| < 1 

vc, V
izfrfcEc

 = – m2 V
fcEc

  | V
izfrfcEc 

| < | V
fcEc

 | ges'kk. 
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18.  

h1 h2


1

B

12

F1
F2

H


2

12-H
 

 ekuk cqycqyk B lrg F1 ls H nwjh ij gS   

    h1 = a

C

n

n
H = 5 cm   

 blh rjg foifjr lrg F2 ls ns[kus ij  

   h2 = a

C

n

n
 (12 – H) = 3 cm 

 gy djus ij H = 7.5 cm rFkk  nC = 1.5  

19. tSls fd fp=k (i) esa oØh; Hkkx ij fdj.ksa lekUrj vkifrr gSA  

 blfy,  
1 3 / 2 1 3 / 2

v 6


 

 
  

 
1.5 1 0.5

v 6
 


          v = 12 cm. 

 fp=k (ii) ds fy, oØh; Hkkx }kjk cuk;h xbZ izfrfcEc lery Hkkx ds fy;s fcEc dk dk;Z djrk gSA  

 oØh; Hkkx ds fy, 

  



12

6  

 
1.5 1 0.5

v 6
 


   v = 18 cm     

 fcEc lery lrg ls 12 lseh nk;ha vksj gSA  

 lery Hkkx ds fy, 

 
1 3 / 2

v 12
  = 0   

1 1

v 8
   v = 8. 

 vr%, P fcUnq ls vafre izfrfcEc dh nwjh = 6 + 8 = 14 cm. (nka;h) 

 

20.  = i – r when i , r ,     

 max = 90 – sin–1 1

u
 = cos–1 1

u
 

21. Combination may behave converging   
 In that case (a), (b) & (d) are possible. 
 If combination behaves like diverging c will be correct. So all the options are correct. 

Hkkx - IV  
1. vuqPNsn ls D lgh gSA      
 

2. vuqPNsn ls C lgh gSA      
 

3. vuqPNsn ds fcUnq (2) o (3) ls : 

  o  foijhr fpUg ds gksaxsA  

 C < D vkSj C < D  

 tks fd dsoy (D) }kjk larq"V gSA  
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4. 1 2

1 2f f

 
  = 0   

  1 1

2 2

f

f


 


 = 

1

2
   ................. (1) 

  
1 2

1 1 1

F f f
   = 

1

40
  .................(2) 

  (1) o (2) dks gy djus ij      

  f1 = 20 cm 
  f2 = – 40 cm. 
 

5. xksyh; niZ.kks dh fLFkfr esa o.kZ foiFku ugh gksrk gSA  

 

6. 
1 1 1

v u
 


 

 ;gk¡  v = 2.5 (jsVhuk dh nwjh izfrfcEc dh fLFkfr ds :i esa fuf'pr gS)   

  u = – x 

 
1 1 1

2.5 x
 


 fmin   ds fy,] x U;wure gS 

min

1 1 1

2.5 25
 


 

 

7. fmax ds fy,] x vf/kdre gS  
max

1 1 1

2.5
 

 
 

8. fudV n`f"V O;fDr ds fy, ySal oLrq dk izfrfcEc 100 cm ijkl dh nwjh esa cukrk gSA  

 ySal ds fy, u = –   v = – 100   

  
lens

1 1 1

100
 

  
 

 

9. nwj nf̀"V O;fDr ds fy, ySal fudVLFk oLrq dk izfrfcEc 100 cm ls T;knk nwjh ij cukrk gSA  

 O;Ld O;fDr ds fy, U;wure nwjh 25 cm gSA ySal ds fy, u = – 25, v = – 100    

  
1 1 1

100 ( 25)
 

  
  

1 3

100



 

  P = + 3  vr% p'esa dk uEcj +3  gksxkA  

 

10. x- v{k ds vuqfn'k viofrZr fdj.k dk dks.k  = r – i  

   

O

r – i

60

r

       
 vYi dks.kks ds fy, 

   r = i 

  = ( – 1) i  
d

dt


 = 

di 5
( 1) 1 6

dt 3

 
    

 
 = 4 rad/s 
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11.  

(9
0 

– 
i )c

ic

ic

ic

y

60  
izdkf'k; /kCck TIR  ds dkj.k vizfrr gksxk        

 tan (90– ic) = 
y

60
        

 
4 y

3 60
     

 y = 80 cm   
EXERCISE–3 

Hkkx - I  

1.  

U;wure fopyu ds fy, 

 i = e rFkk r1 = r2 = A/2  = 30º 

 tks izdk'k dh izdf̀r ij fuHkZj ugha djrk gSA 

 nksuksa izdk'k U;wure fopyu ds fy, O;ofLFkr gS  

 vr% nksuksa jaxksa ds fy, viorZu dks.k 30° gksxkA   

 Ans. (A) 
 

2. tc fdj.k dk Bhd  o IV vUrZlrg ij TIR gksrk gS rc   

   

  n0 sin = 0
1

n
sin

2
  = 0

2

n
sin

6
  = 0n

sin90
8

  

   sin = 
1

8
  

    = sin–1 1

8
 Ans. (B)  

 
3. (A) f < 0, 

  v = 
uf f u

u f 1 f /u u/ f 1
 

  
 and rFkk m = –

v

u
 

  v dk eku /kukRed] _.kkRed ;k vuUr gks ldrk gS rFkk ;g u ls de ;k vf/kd eku j[k ldrk gSA   

  (A)  (p,q,r,s) 
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 (B) bl fLFkfr esa f /kukRed gSA   

  vr% v /kukRed gksxk rFkk u ls de gksxkA   

  (B)   (q) 

 (C)   v = 
f u

1 f /u u/ f 1


 
 

  ;gk¡ u < 0      f > 0 

  v /kukRed] _.kkRed ;k vuUr gks ldrk gSA  

  v dk eku u ls vf/kd ;k de gks ldrk gS 

  vr% (C)  (p,q,r,s) 

 (D)  
1 2

1 1 1
( 1)

f R R

 
    

 
 

  fp=k ls R2 > R1  

   f /kukRed gS  

  ;g fLFkfr (C) esa izfrfcEc dh izd`fr ds fy, leku gksxkA 

  vr% (D)  (p,q,r,s) 
 
 

4. x' =
rel

x

n
 , v' = 

rel

v

n
 = 

2 10 (20 – 12.8) 4

1 3

 
  = 16 m/s. 

5. 
1 1 1

v u f
   or 

1 1 1

| v | | u | | f |
 

  
  |v| = 

| u | | f |

| u | | f |
 

 |u| ds fy, = 42,  |f| = 24 ; |v| = 
(42) (24)

42 24
 = 56 cm  vr% (42, 56) lgh izs{k.k gSA 

 |u| ds fy,  = 48 ;k |u| = 2f  ;k |v| = 2f vr% (48, 48) lgh izs{k.k gSA 

 |u| ds fy,  = 66 cm ;  |f| = 24 cm 

 |v| = 
(66) (24)

66 24
   36 cm tks vuqer lhek esa ugh gS  

 vr % (66, 33), vlR; izs{k.k gSA 

 |u| ds fy,  = 78, |f| = 24 cm 

 |v| =
(78) (24)

78 24
    32 cm tks Hkh vuqer lhek esa ugh gS  

 vr%  (78, 39), vlR; izs{k.k gSA 

 

6. 
45º

60º

Q  

 ry AB ij viorZu ls  

  1.sin60º = 3  . sinr1 

 vr%  r1 = 30º 

 ;g crkrk gS fd viofrZr fdj.k] fizTe dh Hkqtk BC ds lekUrj gks tkrh gSA Hkqtk 'CD' ds fy;s vkiru dks.k 45º, 

gks tkrk gS tks fd prqHkqZt PBCQ ls x.kuk dh tk ldrh gSA  

 lrg CD ij viorZu ls 

  3 sin45º = 1 sinr2 
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 vr%  sin r2 = 
3

2
 

 tks fd vlEHko gS vr% lrg CD ij T.I.R. gksxk  

 vc] T;kferh ls AD ij vkiru dks.k 30º gksxkA vr% fuxZr dks.k 60º gS  

 vr% vkifrr fdj.k vkSj fuxZr fdj.k ds e/; dks.k 90º gksxkA 

 

7. tc fcEc 25 lseh. nwjh ij gSA  

 
1

v
 –  

1

u
 = 

1

f
 

 
1

v
 – 

1

(–25)
  =

1

20
   v = 100 cm. 

 m25 = 
v

u
 = 

100

–25
 = – 4. 

 tc fcEc 50 lseh. nwjh ij gSA  

 
1

v
 –  

1

(–50)
 =   

1

20
  u = 

100

3
 cm 

 m50 = 

100

3
–50

 = – 
2

3
 

 25

50

m

m
 = 

–4

2
–

3

 = 6. 

 Alternate : 

 25

50

m

m
 = 

f

20 25
f

20 50





  =  
30

5




= 6 

 

8.  

 igyk çfrfcEc 

  
1 1

v u
  = 

1

f
 

  
1 1

v 30



 = 
1

15
 

 v = 30, çfrfcEc niZ.k ls 20 cm ihNs cusxkA 

 nwljk çfrfcEc lery niZ.k ds }kjk 20 cm ij niZ.k ds vkxs cusxkA  

 r`rh; çfrfcEc ds fy,, 
1 1

v 10
  = 

1

15
 

   
1 1 1

v 10 15
   = 

3 2

30


 = 

5

30
 

   v = 6 cm 

 Ans. vfUre çfrfcEc okLrfod gksxk rFkk niZ.k ls 16 cm nwjh ij cusxkA   
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9. R = 20 m, f = 10 m 

 niZ.k ds fy, 

   
1 1 1

v u f
   

   
1

1 1 1

25 /3 u 10
   

 
1

1 1 3

u 10 25
   = 

1

50
    u1 = – 50 cm 

 rFkk 
2

1 1

50 / 7 u
  = 

1

10
  

2

1

u
 = 

1

25
   u2 = –25 cm 

 vr% pky = 
u

t




 = 

25

30
m/sec. = 

5

6
m/sec. 

 rFkk km/hr esa = 
5

6
 × 

18

5
 = 3 km/hr.  

10. 

8 cm CC

 

 tanC =
R

8
  ............(i) 

 
5

3
sinC = 1.sin90º 

 sinC = 
3

5
 

 C = 37º 

 
3

4
 = 

R

8
 

 R = 6 cm. Ans. 

11. (A)   

 2 = 3 

 ;gk¡ dksbZ fopyu ugha gS çdk'k l?ku ek/;e esa vfHkyEc dh vksj eqM+rk gSA vr% 2 > 1 

 p – A & C 

 (B) 
 

  

 çdk'k vfHkyEc ls nwj gVrk gS 

  2 < 1 

 & 3 < 2 
  q – B & D 

 (C)   

 2 = 3 (;gk¡ dksbZ fopyu ugha gS)  

 2 > 1 (çdk'k vfHkyEc dh vksj eqM+rk gS) 

 r – C & A 
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 (D)   

  2 < 1 

  3 < 2 

 çdk'k vfHkyEc ls nwj gVrk gS 

  s – B, D 

 (E)   

  2 = 3   çdk'k dk dksbZ fopyu ugha gS 

  2 < 1  çdk'k vfHkyEc ls nwj gVk gS 

12.  

  
 izkjEHk esa vf/kdka'k Hkkx ikjxfer gks tkrk gSA tc  > iC gS rc lHkh izdk'k fdj.ksa iw.kZ vkUrfjd ijkofrZr gks tkrh 

gS] blfy;s ikjxfer rhozrk 'kwU; gksxhA 

 vr% lgh fodYi (C) gSA 

13.  

 2 1 2 1

v u R

   
   

 

7
1

7 1 4
4v 24 6



 


 

 
7 3 1 2 1

4v 24 24 24 12
     

 
7 12

V
4


  = 21 cm 

 
21 7 / 4

OS" 4 /3
  

  
 OS" = 16 

     BS" = 2cm 
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14.  

1 1 2

1 1 1
( 1)

f R R

 
    

 
     

  

 
1

1 1 1
(1.5 1)

f 14

 
    

 

 
1

1 0.5

f 14
  

 
2

1 1 1
(1.2 –1) –

f –14

 
   

 

 
2

1 0.2

f 14
  

 
1 2

1 1 1

f f f
   = 

0.5 0.2

14 14
  

 
1 0.7

f 14
  

 
1 7 1

v 140 40
   = 

1 1

20 40
  

 
1 2 1

v 40


  

  v = 40 cm 

15. n = 
c

v
 

 esVk inkFkZ ds fy, 

 v = 
c

| n |
 

 

16. esVk inkFkZ dk viorZukad _.kkRed gSA 

   sin 2 = 1
1

2

n
sin

n
    n2 is negative _.kkRed 

   2 _.kkRed 

17. v = 8 m   (vko/kZu = 
1

3
  = 

v

u
) 

 u = –24m 

 
1 3 1 1

1
f 2 R

  
    

  
   R = 3m 
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18. nh xbZ fdj.kksa ds e/; dks.k 120° gS 

 vr% vkiru dks.k 30° gS 

   

19. 1

film

1 1 1
(n 1) f (inf inite)

R Rf

 
      

 
film             

   fQYe dh mifLFkfr dk dksbZ izHkko ugha gS 

 ok;q ls dk¡p : 

 ,dy xksyh; viorZu ds mi;ksx ls   

 2n 1

v u
  = 2n 1

R


 

 
1.5 1

v



 =
1.5 1

R


      v = 3R 

    f1 = 3R 

 dk¡p ls ok;q :- 

  21 n

v u
  =  21 n

R




 

   
1 1.5 1 1.5

v R


 

 
 

   v = 2R 
   f2 = 2R 
 

20.   

Sin iC =  
2 2

r

r h
    

   
B

n

n
 = 

2 2

r

r h
 

   n  = 
2 2

r
2.72

r h



 

 =  
5.77

2.72
11.54

  = 1.36 
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21. (P)  
1 3 1 1 1

1
f 2 r r r

  
     
  

    f = rs 

     
eq

1

f
 = 

1

f
 + 

1

f
 = 

2

r
     feq = 

r

2
 

 (Q)  
1

f
 =  

3 1
1

2 r

  
  

  
   f = 2r 

    
1

f
 +

1

f
  = 

2

f
 

1

r
  feq = r

 (R)  
1

f
 = 

3 1
1

2 r

  
   

  
 = 

1

2r
   f = –2r  

    
eq

1

f
 =  

1

f
 + 

1

f
 =  

2

2r
    feq = –r 

 (S)   
eq

1 1 1 1

f r 2r 2r
  


    feq = 2r 

Ans. (B)  P–2 Q –4 R–3 S – 1 
 

22. niZ.k ds fy, 

 
f V

M –
f – u u

   

 
–10 V

M –
–10 15 –15

 


 

 M = – 2,  
 v = – 30 cm 

 ysal ds fy,  

 
f 10

M' –1
f u 10 – 20

  


 

 M1 = 2 

 nzo esa 

 

0

f ' – 1 7

f 4
1


 
 

 
 

  {f' is the focal length of lens in medium of refractive index 0=
7

6
} 

 
70

f '
4

  cm 

 

70
f ' 4M' 7

70f ' u
20

4

   




 

 M2 = 14 

 2

1

M
7

M
  
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23.  

 
 dkap dh NM S2 ij   

 1  n viorZu ds fy,     

 
2

n 1 n – 1
–

u 10


 
 

  u2 = – 20 

 dkap dh NM S1  ij 

 n  1 viorZu ds fy,   

 V1 = d – 20 

 
1 n 1– n

–
d – 20 (–50) –10

  

 
1 n 1

d – 20 50 20
    

 d = 70 cm  

24.  

sin 60 = n sin r ..............(1) 

 sin = n sin (60–r)...............(2) 
 Differentiating eq...(2) 

 cos 
d

dn


 = –n cos (60–r) 

dr

dn
 + sin (60–r) 

 Differentiating eq...(1) 

 n cos r 
dr

dn
 +sinr = 0      

 cos 
d

dn


 = – n cos (60–r) 

– tanr

n

 
 
 

 +sin (60–r) 

  
d 1

dn cos





 cos(60 – r)tan r sin (60 – r)   

 
d 1

dn cos60


  cos30 tan30 sin30   

 = 2 
1 1

2 2

 
 

 
 = 2  
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25. ns sin im = n1 sin(90 – c) 

 sin c =  2

1

n

n
 

 tgk‰¡ ns :  okrkoj.k dk viorZukad gSA  

  

 NA = sin im = 
2
2
2
1

n
1

n
  =  

s

1

n

2 2
1 2n n  

 gok esa S1 ds fy,  

 NA = 
1 45 9

1 16 4
  = 

3

4
 

 ns = 
6

15
 esa S1 ds fy,  

 NA = 
15

6

45 9

16 4
   = 

3 15

24
 

 ikuh esa S1 ds fy,  

 NA =
1 45 9

4 16 4( )
3

   = 
3

4

3

4

 
 
 

 = 
9

16
 

 gok esa S2 ds fy,  

 NA = 
1

1

64 49

25 25
   = 

15

5
 

 ikuh esa S2 ds fy,  

 NA =  
1 64 49

4 25 25( )
3

  = 
3 15

4 5
 

 ns = 
16

3 15
 esa S2 ds fy,  

 NA = 
3 15

16

15

5
 = 

9

16
 

 ns = 
4

15
 esa S2 ds fy,  

 NA = 
15

4

64 49

25 25
   = 

15 15

4 5
 = 

3

4
 

 

26.  

 NA = 2 2
1 2

s

1
n n

n
  

 NA2 < NA1 

 blfy;s la;qDr la;kstu dk la[;kRed }kjd] nksuksa la[;kRed }kjdksa esa ls de okys ds cjkcj gksxkA tksfd NA2  gSA 
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27. 
sin45

2
sinr


   r = 30° 

 vr% r1  45° iw.kZ vkarfjd ijkorZu ds fy;s  

 

r1 

r 45° 

 
 90 –  = r + 90 – r1  

 r1 > 30 +  45° 

 15°     Ans. (A) 
 
28. Case–I 

 

 

30cm 60cm n 

 

 
1

1 1 1

60 30 f
    

1

1 1 2

f 60 60
   

 f1 = 
R

20cm
n 1

 


 

  
 Case –2 

 

 

30cm 

10cm 



 


2

1 1 1

10 30 f
   

 
2

3 1 1 2

30 30 f 30
    

 f2 = 15 = 
R

2
   R = 30 

 R = 30 cm 

 
R 30

20cm
n 1 n 1

  
 

 

  = 2n – 2 = 3 

  f1 = +20 cm 

 ySal dk vorZukad 2.5. 

 mÙky lrg dh oØrk f=kT;k 30 cm 

 {kh.k izfrfcEc lh/kk o vkHkklh gksxk  

 ySal dh Qksdl nwjh 20 cm gksxhA 
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29. 

 

H1 

H2 

c 

c 

 

 (A) n1sin1 = n2sin 

 (C) , n2 ls vfuHkZj gSA 

 (D) , n(z)  ij fuHkZj gSA 

30.  

 

 

o 
x 

50–x 25 

I1 

I2 

30° 

30° 

y 

 
 For I1  u = –50  f = +30  v = +75cm 

 vafre izfrfcEc I2 gSA  

 
y

50 – x
 = tan 60 = 3   y = 50 3  – 3 x 

     y + 3 x = 50 3  

 nksuksa fodYi A rFkk B bldks larq"V djrs gSa,  

 izfrfcEc dk vkdkj >  oLrq dk vkdkj  

  
22y 50 – x sin30° > 25 sin30° 

 y2 + (50 – x)2 > 625 

 fodYi (A) ds fy;s 
625 625

3 9
  < 625 

 fodYi (B) ds fy;s  625(3) + 625 > 625 

 vr% B  lgh gSA 

 
31.  

  = 

minA
sin

2 SinA

A A
sin sin

2 2

  
 
 

  = 2cos
2

A
 

 sin i = sin 
2

A
  sin i = 2 sin 

2

A
 cos 

2

A
 = sin A 

 i = A  r1 = 
2

A
 

 A = 2 cos–1(/2)   
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i 

A 

A–C 
C 

    

sinC = 
1


,  cos C = 

2

1
1


 

 sin i  =  sin(A – C) = (sin A cos C – cos A sin C) 

 = 
















Acos
–

1
–1Asin

2
  =  2sinA 1 cosA    = 














Acos–1–

2

A
cos4Asin 2  

 i = sin–1 













Acos–1–

2

A
cos4Asin 2  

 (C) bl fodYi esa ;s ekuk x;k gS fd lef)ckgq f=kHkqt dh vkifrr ,oa ikjxfer Hkqtk leku gS] blfy, fizTe ds 

Hkhrj izdk'k fdj.k vk/kkj ds lekUrj gksxhA 
 
 

32. 1.6sin = (n – mn)sin90° 

 1.6sin = n – mn 

 1.6 × 
2

1
 = 1.6 – m(0.1) 

 0.8 = 1.6 – m(0.1) 
 m × 0.1 = 0.8 
 m = 8 
 

33.  

 

20 cm 

0 

A0 

2cm 

0 

A0 

 

 

2

0

0

A 2 1

A 20 100

  
  
 

  0
0

A
A

100
   

 20 0
0 0

0

A
100 130kW /m

A

100


       

 
34. For small angle the answer would be 'D'. So all the points which are near to focus fill have magnification 

  

 
 

f/2 f x 

x 

f – x  
f

m
f u



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  m = 
f

f ( f x)



   
= 

f

x
 

 Size of image = 
f

x
x

 = f 

 So, the height of image for all such objects will be constant. 
 
 

f

2
 f C 

P 

P 

 
 oLrq dk dks.k 45º gS ,oa lHkh fcUnqvksa ds fy, Qksdl iznf'kZr ugh gSA 

 

35. 
R

)1n(2

f

1

0


     .....(1) 

 











1

R

1
)1n(

f

1

1

  

 











1

R

1
)1nn(

f

1

2

 

 












 R

1
)1nn(

R

)1n(

ff

1

00

 

 
R

2nn2

ff

1

00





 .....(2) 

 (1)/(2)  

R

2nn2
R

)1n(2

f

ff

0

00








 

 
2nn2

)1n(2

f

f
1

0

0







  

 
)2nn2(

n

f

f

0

0







 

 
2103

10

20

f
3

3
0









  f0 = – 2 × 10–2 

 |f0| = 0.02 cm 
Ans. 1, 2, 4 
 
36.   
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 1.8 sin c = 1.44 sin  

  sinC = 
25

24

50.1

44.1
  

   sinC = 
25

24

d

x
  

  d = 
24

x25
 

  izdk'k }kjk r; dh x;h dqy nwjh = m106.9
24

25
  

   t = 

5.1

103

10

n

C

S
8

1














 = 710

2

1  = 5 × 10–8 

  t = 50ns 
  t = 50 × 10–9  

  Ans = 50  
37.  

 Case-I :  
  

H = 30 cm 
 n = 3/2 

 H1 = H/n 
3

230
 = 20 cm 

 

x 

n H 

 

 Case-II : 
 R = 300 cm 

 
R

nn

u

n

v

n 1212 
  

 
300

2

3
1

302

3

H

1

2 









 

 cm684.20
29

600
H2   

 

x 

n H 

R 

 

 Case-III : 

 
R

nn

u

n

v

n 1212 
 ; 

300

2

3
1

302

3

H

1

3









 

 ; cm354.19
31

600
H3   

 

x 

n H 

R 

 

 
38.   

 fQYe ij T.I.R ds fy;s 

 sinc = 
3

n
 

 izFke lrg ij Lusy ds fu;e ls 

  c–75sin3sin    

 lhekUr fLFkfr ds fy;s,  = 60° ij 

 

75° 
 

Coating 
 





3RI   

c 
 

(75 – c) 
 

 

 sin60 =  c–75sin3  

  c75sin3
2

3
  
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  c75sin
2

1
    c75sin30sin   

 30 = 75 – c  c = 45°  

 
2

1

3

n
   

2

3
n2   = 1.50 

Hkkx - II  
1. mÙky ySal ds fy,  

 u = _.kkRed f = /kukRed 

 ;fn v = ,  u = f rFkk ;fn u = – , v = f. 

 ge izkIr djrs gS v = /kukRed rFkk u =  _.kkRed  

 rFkk u o v lefer gS vr% xzkQ fp=k es iznf'kZr gSA  

 

v(cm)

O u(cm) 
 Since graph is for distance so it should be lie in first quardent. 
 
2.  

 

 sin = 
2

3
 sin r = 

2

3
 cos i    ....(i) 

 rFkk 
2

3
 sin i = sin 90º  i = 60º  ....(ii) 

 (i) o (ii) ls 

  sin  = 
1

3
 

 

3. v = u rFkk  
1 1 1

v u f
   

 
2

v
 = 

1

f
 

  v = 2 f,  u = 2f  
 

4. niZ.k lw=k :  

    

 
1 1 1

v 280 20
 


 

 
1 1 1

v 20 280
   
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1 14 1

v 280


  

 v = 
280

15
  

 v = – 

2

om

v
.v

u

 
 
 

 

  v = – 

2
280

.15
15 280

 
 

 
 

  v = 
15

15 15




 

 v = 
1

15
  m/s Ans. 

 

5. X–Y ry 

  
 1sin1 = 2sin2 

 cos1 = 
2 2

10 10 10

20400(6 3) (8 3) 100
 

 
 

 cos1  = 
1

2
 

       1 = 60° 

 2  sin60° = 3 sin2  

 
3

2
2

  = 3 sin2 

         sin2 =  
1

2
  

  2 = 45° 
 

6.    

 vkHkklh LFkkukUrj 

  =  1 2
1 2

1 1
h 1 h 1
   
     
    

. 
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7. R < B 

 
1

f
 = ( – 1) 

1 2

1 1

R R

 
 

 
 

 
B R

1 1

f f
  

 fR > fB .     
 

8. 
1 1 1 20 1

f 12 240 240


    

 f = 
240

m
21

 

 foLFkkiu = 1(1 – 
2

3
) = 

1

3
 

 vc v = 12 – 
1

3
=

35

3
cm 

  
21

240
 = 

3

35
 – 

1

u
 

 
1

u
 = 

3 21 1 3 21

35 240 5 7 48

 
   

 
 

 
5

u
 = 

144 147

48 7




 

 u = 560 cm = 5.6 m 

 

9.   

3
n

2
           

      32 + (R – 3mm)2 = R2 

  32 + R2 – 2R(3mm) + (3mm)2  = R2   

 R 15 cm  

   

 
1 3 1

1
f 2 15

  
   
  

  f = 30cm  

 Ans (3) 
 

11. 
1 2

1 3 1 1
1

f 2 R R

  
    
  

 

  
1 1

f 2x
    f = 2x  here 

1 2

1 1 1

x R R

 
  

 
 

 
1

1 3 / 2 1
1

f 4 /3 x

 
  
 
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2

1 3 / 2 1
1

f 5 /3 x

  
   
  

:     f2 is negative  

 
1

1 1 1 1

f 8x 4(2x) 4f
    

   f1 = 4f 

;fn ySal dks l?ku ek/;e esa Mqcks;k tk;sxk rks Qksdl nwjh dk fpUg foijhr gks tk;sxkA ;fn ySal dks fojy ek/;e 

esa Mqcks;k tk;sxk rks Qksdl nwjh dk fpUg ogh jgsxk rFkk Qksdl nwjh c<+ tk;sxhA  

12.  

 

 ;gk¡ sin C =  
water

1

n
 

 rFkk nwater = 
2

b
a 


 

 ;fn vko`fÙk de gS rks  rks  vf/kd gksxk rFkk viorZukad (nwater)  de gksxkA bl dkj.k Økafrd dks.k c<+sxkA  

13.   

 ikjxeu ds fy;s r2 < iC 

 A – r1 < iC 
 sin (A – r1) < sin iC 

 sin (A – r1) < 
1


 

 A – r1 < 1 1
sin

 
 
 

 

 r1 > A – sin–1 1 
 
 

  

 sin r1 > sin 1 1
A – sin  
  

  
 

  sin r1 = 
sin


 

 1sin 1
sin A – sin

  
   

   
 

  > sin–1 1 1
sin A – sin

    
   

     
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14.  = 
x

10
 

 1 = )20(
x

10
 

 vc 20 xquk utnhd  

  

15. tc i = 35° rFkk e = 79° rc  = 40° 

  = i + e – A 
 40° = 35 + 79 – A 
 A = 74° 

 pqafd i  e vr% min , 40° ls de gksxkA 

 n = 

















 

2

A
sin

2

A
sin min

 

 n = 4.1
60.0

84.0

)37sin(

)57sin(

2

74
sin

2

7440
sin























 

 

pqafd min , 40° ls de gksxk vr%  

 n, 1.4 ls de gksxkA 

 vr% lehiorhZ mÙkj 1.5 gkasxkA 

 

16. izFke ysal }kjk izkIr izfrfcae 1 gS tks fd 25 cm cka;h rjQ gSA  

nwljs ysal ds fy;s u = 40 cm (vFkkZr 2F ij) vr% vfUre izfrfcEc vfHklkjh ysal ds nka;h rjQ 40 cm ij cusxhA 

vr% izfrfcEc okLrfod gksxkA 

 15 cm 

f =20 cm 

2 

40 cm 

f = –25 cm 

1 

 
 
17.   

  

Glass = 1.5 

water  


r 

 

 1.sin90° = sin  sin = 
1


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 sin = 1.5 sinr 

 tan= 1.5  tan = 
1.5


 

 sin = 
2

3 1

9 4

 

 

 92 = 9 + 42  = 
3

5
 

 

18.  = A ( – 1) irys fizTe ds fy;s, viorZukad ftruk vf/kd gskxk] fopyu Hkh mruk gh vf/kd gskxk. 

19.  

 

L 

O 

M
N 

A 

A' 

 
 Initially image is formed at A itself. 

  After refraction from lens the rays must be incident normally on the plane mirror 

  
f

1

OA

1

v

1



  

  f = OA = 18 cm 

  




















R

1

R

1
1

2

3

f

1
 

  R = f = 18 cm 
 After filling the liquid between lens and mirror and placing the object at A' same thing occurs 

  

































R

2

3

R

1
2

3

'OA

1

v


  

  
18

2

3

36

1

27

1





 
    

27

1

36

1

18

2

3




     

  
2736

9

18

2

3







  

3

4

6

1

2

3
  

 
20. Case-I 

;fn vfUre izfrfcEc fudVre Li"B n`f"V ij gks rks  

M.P. = 














e0 f

D
1

f

L
; 375 = 










ef

25
1

5

150
 

ef

25
1

30

375
  

ef

25

30

345
  

fe = 
345

750
 = 2.17 cm; fe  22 mm    
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 Case-II 

 ;fn vfUre izfrfcEc vuUr ij gks 

 M.P. = 













e0 f

D

f

L
 = 375   

fe  22 mm   
 
21.   

   

 sin = 
4

3
, cos = 

4

7
 

Bksl dks.k d = 2R2 (1 – cos ) 

izdk'k dk izfr'kr = 
2

2

R4

)cos1(R2




× 100  

= 
2

cos1 
× 100 = 













 

8

74
× 100  17% 

 

HIGH LEVEL PROBLEMS (HLP) 
fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

 

1. AB ds fy, 

 
1 1 2

v u R
   

 
1

1

v
 = 

2

20
 + 

1

15
 = –

1

10
 + 

1

15
 = 

3 2

30

 
 = –

1

30
 

 v1 = – 30 

 m1 = –
v

u
 = –  

( 30)

15




 = –2 

 CD ds fy, 

 
1

v
 = 

1

10
 + 

1

20
 = 

2 1

20

 
 = – 

1

20
 

 v = – 20  

 m2 = 
v

u
  = – 

( 20)

20




 = –1 

 m2 = –1 

 dqy = 2 + 10 + 4 = 16 cm 
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2. (i) 

//////////////////////////////////////////////A B
R.O.C. = 3cm

n = 3/2

 

  AB lrg ds fy,   
1

v
 + 

1

u
 = 

2

R
  RAB =   

    
1

v
 = – 

1

u
  |v| = |u|    

  xksyh; lrg ds fy, 

   2 1 2 1n n n n

v u R


   

   
3 3
2 2

11

v 3 3


 
 

 

   v = – 3 

  vr% dksbZ foLFkkiu ugha gksxk 

 (ii)  

////////////////////////////////////////

 

  Dapp = dactual / nrelative = 
3

3 / 2
 = 2 cm 

  vr% foLFkkiu = 3 – 2 = 1 cm Åij dh rjQ 

   
 

3.  

izFke viorZu ds fy, 

 
1

n 1 n 1

v 2R R


 
 

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

 f}rh; viorZu ds fy, 

 
2 1

1 n 1 n

v v R 2R


 

 
  ..........(ii) 

 lehdj.k (i) rFkk (ii) ls     

  v2 =  
2R(4n 1)

1 3n




 

 vr% foLFkkiu = |v2 – (–3R)| 

  = 3R + 2 
(4n 1)R

1 3n




 = 

(n 1) R

(3n 1)




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4. 

=1 =1

50m

75

=1.5 =1.5

50 50

  

 Ist izFke viorZu 

  2 1 2 1n n n n

v u R


   

  
1 1.5 1 1.5

v ( 75)


 

 
 = 0 

  
1

v
 = – 

1.5

75
  v = –50 cm 

  u´ = –50 – 50 = –100 cm nwljs viorZu ds fy, fcEc  

  
1 1 1

v u f
   

  
1

v
 – 

1

100
 = 

1

60
  

1

v
 = 

1

60
 – 

1

100
 

  v =   6 × 25 = 150 cm 
  v = 150 cm 

 IIIrd rr̀h; viorZu 

  u = 150 – 50 = 100 

  2 1n n

v u
  = 2 1n n

R


 

  
1.5

v
 – 

1

100
 = 0     

1.5

v
 = 

1

100
 

 vafre lrg ls v = 150 cm 

 blfy, ysal ls = 50 + 150 = 200 cm 

5. 

fcos 

f

f

f

f

fcos

cos   –1




fsin 

(0, 0)

 

 
1 1 1

v u f
   

 
1 1 1

v f cos f
 
 

 

 v =  
f cos

cos 1




 = – 

f cos

(1 cos )



 
 

 m = 
v

u
 = 

f cos / [cos 1]

–f cos

  


    m = 

1

1 cos

 
 

  
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Geometrical Optics 
 

 

 

Reg. & Corp. Office:CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGO - 73 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

   
A´B´

AB
 =  

f cos

1 cos

 
 

  
 f cos   

   A'B' = 
f sin

1 cos



 
   

  
 ,d leku f=kHkqt ls] B´ izFke ySal dh eq[; v{k ij fLFkr gksxk 

  y = 0  and rFkk   x = 2f – O´B´ = 2f – 
f

(1 cos ) 
 = 

f(1 2cos )

(1 cos )

 

 
 

 

6.      

 OI1I2 ,d leckgq f=kHkqt gSA    2d sin 60º = 20    d =  
20

3
cm. 

7.  

//
//
//
//
//
//
//
//
//

//
//

//
//
//

//
//
//
//
//
//
//

××
C

////
////

////
////

////
////

////
///

FFA BB'

B''

A''

A'

1.1 0.5

x
5.5

5.5

45°

   

 ekuk A rFkk B cPps dk iSj rFkk flj n'kkZrk gSA  

 vc] A rFkk B ds vory niZ.k ls izfrfcEc cukus ds fy,  

 u
A
 = – (F + 1.6) ,   f = – F  

 u
B
  = – (F + 0.5) , f = – F  

 v
A

 = Au f

(u f)
  =

–(F 1.6) (–F)

(–F – 1.6 F)




 =

–F(F 1.6)

1.6


   

 v
B

 =  
F(F 0.5)

0.5

 
 

 izfrfcEc dk vkdkj  = |v
B

 | – |v
A

|   

   5.5 =  
F(F 0.5) F(F 1.6)

0.5 1.6

 
  

 

 F = 2 ft   

 Å/okZ/kj izfrfcEc A"  B" izkIr djus ds fy, lery niZ.k dks _.kkRed x-v{k ds lkFk 45° ds dks.k ij fp=kkuqlkj 

j[kuk pkfg,A  
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Altier :  

 U;wVu lw=k ls  

 xy = f2  

 vr% A ds fy,  (1.1 + 0.5)y = f2  ...(i) 

 rFkk B ds fy,  

 (0.5) × (y + 5.5) + f2   ....(ii) 

 (i) rFkk (ii) ls  

 f = 2ft. 
 

8.  

 
h 24

12
2 2
    ÅapkbZ ds fy, 

 pkSM+kbZ ds fy,  

 (1) ,d vka[k okyk O;fDr  
h 16

8
2 2
   

 (2) nks vk¡[k okyk O;fDr   
12

6
2

  

     
9. M1 ds fy, =  10, f =  15, h = 2.  

 niZ.k lw=k dks yxkus ij 
1 1

v u
  = 

1

f
    

1 1

v 10



 =  
1

15


   
1

v
 = 

1 1
–

10 15
 = 

3 2

30


    v = 30 cm       &        2

1

h

h
 =   

v

u
   h2 = 6 cm 

   

) 45°

O

M2

40

30

10
62

I

 
 lery niZ.k }kjk cukbZ xbZ izfrfcEc eq[; v{k ls 70cm uhps gS vkSj 70 + 6  30 = 46cm vory niZ.k ls  

  I2 ds funsZ'kkad P ds lkis{k = ( 46,  70) Ans.]   

 

10. u = – 6m, f = – 2m  v = – 3m 

 ekuk fcEc dh mapkbZ Y0, 

 rks izfrfcEc dh mapkbZ Yi = – 
v

u

 
 
 

 Yo. 

  izfrfcEc ds osx dk y ?kVd Viy = idY

dt
 

 ;k  Viy = o
2

V.Y

u

du

dt

 
 
 

– 0Y

u

dv

dt

 
 
 

– 
v

u
odY

dt

 
 
 

 (nksuksa vksj vodyu djus ij) .....(A) 
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du

dt
 = fcEc ds osx dk x ?kVd = 10 cos37° = 8 m/s 

 
dv

dt
 = izfrfcEc ds osx dk x ?kVd = Vix = –

2
v du

u dt

 
 
 

 = – 2m/s 

 odY

dt
 = fcEc ds osx dk y ?kVd = 10 sin 37° = 6 m/s 

 (lehdj.k A ls) ; ViY = Yid

dt
 =

2

( 3)(1)

( 6)




.8 –

1

( 6)
 (–2) – 

( 3)
6

( 6)




= – 4 m/s 

  iV  = Vix î  + iy
ˆV j = – 2 î  – 4 ĵ  

 

11.  

  sin 60º =  
3

2
 sinr      r =  45º 

           S  =  h  =  1 m 
  y = H tan600 = 3m 

  x= S + y = 4m = 4000 mm 
 

12.   

fp=k izfrfcEc izk:i dks fn[kkrk gSA 

 vyx&vyx lrg ij  

 fn;k x;k 3t + nx – (t + nx) = 2t = 4

    t = 2 cm  Ans. 
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13. CD = ckgj dh iqat dk O;kl 

   

 CD = AC cos r  = 
AB

sin 
 cos r ;  

 Lusy ds fu;e ls , n  sin (90 ) = 1  sin r   sin r = n cos 

  cos r = 2 21 n cos     

Ans.:  CD = 
2 2b . 1 n cos

sin

 


 

14. (a) y = x tan
x

1
R

 
 

 
   iz{ksfir xfr ds iFk dk lehdj.k 

  vkHkklh iFk ;k izfrfcEc iFk esa ' x ' ugha cnyrk gS ijUrq ' y ' viorZukad 4/3 ls xq.kk gks tkrk gSA 

  lehdj.k ls, y = 
4

3
 y =

4

3
x tan 37º

x
1

100

 
 

 
   or y =

2x
x

100

 
  

 

  

 
2u sin 2 37

g

( ) 
 = 100  u = 25 

5

3
 

 (b) blh rjg osx dk ' x ' ?kVd ugh cnyrk gS ijUrq ' y ' ?kVd fdlh Hkh le; t ij viorZukad 4/3 xq.kk gks tkrk gS  

  v  (t) 
izfrfcEc

 = u cos 37º î  +
4

3
 (u sin 37º  g t) ĵ  = 25 

5

3
 

4

5
î + 

4

3

5 3
25 10t

3 5

 
  

  

ĵ  

 v  (t) 
izfrfcEc

 = 20
5

3
î  + 20 

5 2
t

3 3

 
 

  

ĵ  

15. u1 = – d, 
1 1 1

v u f
    v = 

uf

u f
    v1 = 

( d)( f)

d f

 

 
 = 

df

f d
   

 {u1, v1 fcEc rFkk izfrfcEc ds S ds lkis{k funsZ'kkad gSA /kukRed v{k x gSA}  

     

 rFkk v2 = v1 – d 0n
1

n

 
 

 
 = 

df

f d
 – d 

0

n
1

n

 
 

 
  

 [ewy fcUnq dks S rFkk x v{k dks /kukRed fn'kk ekurs gq;s v2 ifV~Vdk ls viorZu ds ckn izfrfcEc ds funsZ'kkad gSA]  

 rFkk u3 = – (v2 + 4d) 

  v3 = 
 
 

3

3

u f

u f



 
   

 [ewy fcUnq dks S´ rFkk x´ v{k dks /kukRed fn'kk ekurs gq;s u3, v2 ds funsZ'kkad gSA ewy fcUnq dks S´ rFkk x´ v{k dks 

/kukRed fn'kk ekurs gq;s v3, u3 ds izfrfcEc ds funsZ'kkad gSA]  
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 2

2

v 4d f

v 4d f



  
  nwjh D =

0

0

df n
d 1 4d f

f d n

df n
d 1 – 4d f

d – f n

  
    

   

 
   

 

  

 

16.  

 V2 =  2gh  

 A V1 = aV2     V1  = 10–3 × 10 = 10–2 m /s  

     eNyh dk izsf{kr osx = 1
1

(u V )
V

n


  = 

26 10
0.01

4

3


  = 4.4975 m/s  

17.   sin C =  
1

2
; C = 30° 

 ;fn S Nk;kafdr {kS=k esa gks rks S ls izdk'k fdj.k AB ij dzakfrd dks.k ls T;knk dks.k ij vkifrr gksrh gSA  

 

18. ikuh lrg ls ijkoZru rFkk nwljk izfrfcEc izk:i fp=kkuqlkj fn[kk;k x;k gSA  

      

 ikuh ls viorZu ds dkj.k d1 = 
12

1

4 / 3

 = 16 cm.  M1 ds fy, P1 izfrfcEc gSA 

 blds fy, 
1

v
  + 

1

–40
 =  

1

60
    v = 24 cm  ;g P2 ij gSA.  

 ;g ikuh lrg ds fy, fcEc dh rjg gksxk ftldk izfrfcEc Pij gSA d2 = 
24 24

4 / 3


 = 36 cm    

 vafre izfrfcEc P rFkk PgS
 

 nwjh PP= 36 – 12 = 24 cm.  Ans.   
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19. ˆ ˆ ˆA 2i 2j k   ,   ˆ ˆN j 2k     ˆ ˆ ˆR ai bj ck    ;  R  bdkbZ lfn'k gSA 

    a2 + b2 + c2 = 1      ........... (1 )    

 bu lehdj.k ds fy, lfn'k ry esa gksus pkfg,A 

   (A N) . R  = 0    ˆ ˆ ˆ3i 4 j 2k  
 

. ˆ ˆ ˆai bj ck  
 

  = 0  

   3a + 4b + 2c = 0    ............ (2)    

 vc     A.N | A | |N|  cos ( – i) 

 rFkk  R.N |R | |N|  cos i  

  
A . N

| A ||N |
  

R. N

|R || N |


 

2 2

3

 


(b 2c)

1

 
  b – 2c =  

4

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

 lehdj.k (1), (2) rFkk (3) vko';d laca/k gSA  
 

 

20. pw¡fd dkap dh r[rh dh eksVkbZ ux.; gS] blfy, dkap dh r[rh dk izHkko gVkus ij A  

 4 3

3/2µ

 

 dapp = act

rel

d

µ
 

 8 = 
10

4

3µ

 
 
 

  

  8 
4

3µ
 = 10  µ = 

32

30
 = 

16

15
 Ans. 

 

21. ge tkurs gS fd çdk'k ,d fcUnq ls nwljs fcUnq rd bl çdkj ds iFk esa xfr djrk gS] rkfd mls U;wure le; 

yxsA vr% vkneh dks Hkh mlh iFk ls tkuk pkfg, ftl iFk ls çdk'k P ls Q rd tkrk gSA 

  

3km

Q

P

6km
53º

10 km

5 
km

P

37º

A

 
 Lusy ds fu;e ds vuqlkj; 

  2

1

sini

sinr





 sin r =  1

2




. sin i 

  sin r = 
3

5
 . 

4

3
 = 

4

5
 

  r = 53º  

  AQ = 10 Km.     
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 P ls A  dh vksj: 

 t1 = 
5

3
 hr. 

 A ls Q dh vksj : t2 = 
10

4
 = 

5

2
 hr.  

 T = t1 + t2 = 
5

3
 + 

5

2
 = 

25

6
 ?k.Vs = 250 feuV 

22.  

 pwafd AB lrg ij vkiru dks.k  gS vkSj viorZu dks.k r gSA fuxZr fdj.k vkiru fdj.k ds yEcor~ gksxh  

 QD lrg ij fuxZr dks.k gksxk  QD lrg ij vkiru dks.k r gS  

 prqHkZt esa PQDC 15° + r + 135° + 60° + r + 90° = 180°    r = 30° 

 vc, 75° – r = 45° > c    
1

2
  >  

1

n
   n > 2  

 Also vkSj, sin  = n sin r  =  n sin 30° =  

     n = 2sin     
n

2
  1   n  2 

      2  < n  2   and rFkk  
sin

sin r


 = n    2   2 sin  2 

      
1

2
   sin   1     45°    90°. 

23.  (a)   

 ;fn L ij (P okV) 'kfDr dk ,d fcUnq fcEc L gSA lzksr ls lHkh fdj.k v/kZ dks.k C ds 'kadq esa izos'k dj jgh gS] 

ftldk v{k  

 LM gS vkSj ikuh ls ikjxeu dj jgh gSA  

 x f=kT;k   vkSj dx eksVkbZ ds NYys dks ikj djus esa 'kfDr ¼ikuh dh lrg ij½ gksxhA  

 dP = (I cos ) 2x dx = 
2

P

4 (h sec ) 
 cos  2x dx ( = NYys ij fcUnq ij izdk'k dh rhozrk) 

  x = h tan   dx = h sec2 d  

  dP = 
P

2
 sin  d    

 ikuh ls iyk;u dh 'kfDr gksxh  

  P = dP  = 

C

0

P
sin d

2
   =  

P

2
 (1 – cos C) 
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 tgk¡ C dzkazfrd dks.k gS  

      ikjxfer 'kfDr dk Hkkx = 
1

2
 (1 – cos C) =  

1

2
  

2n 1
1

n

 
 
 
 

 

 (b) for n = 4/3 ds fy,  ; f =  
1

2

2
4

1
3

1
4

3

 
   

  
 

 
 
  

 

 
24. (a) µR = 1.52 
       µv = 1.6 

 yky ds fy, U;wure fopyu gS tc r = 30°  

   
  (1) sin i = (1.52) sin30°      

  i = 49.7°, R = (49.7) 2 – 60° = 39.4° 

 (b) cSaxuh izdk'k ds fy, 

   
  (1) sin 49.7° = (1.6) sin r 

   r = 28.4° 

   r = 31.6° (  r + r = A ) 
  (1) sin e = (1.6) sin 31.6° 

   e = 56°,      

   v = i + e – A = 49.7° + 56° – 60° 
         = 45.7° 

    dks.kh; pkSM+kbZ  = v – R =  6.3° 

 (c) f   = 100 × 6.3º × 
180º


 cm = 11 cm   

 [Ans. (a) 49.7º, (b) 56º – 49.7º = 6.3º (c) f= 11cm ] 
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25. irys fizTe ds fy,= (µ – 1) = (1.5 – 1) 1.8° = (0.5) 1.8º ×
180


 rad = 

200


rad 

  nwjh OO1 = 10 × 
200


 = 

20


cm       

blh izdkj nwjh  OO2 = cm   

  

  O1O2 = 
10


cm. 

 niZ.k ds fy, O1, O2 fcUnq fcEc gS] tks 30 cm dh nwjh ij gSA  

 ni.kZ lw=k iz;ksx esa ysus ij  

  
1

v
 + 

1

30
 =  

1

10
   v = – 15 cm 

 ik'oZ vko/kZu 

  = –  
v

u
 = 

–( 15)

30




  = – 

1

2
  (_.kkRed fpUg mYVs çfrfcEc dks fn[kkrk gSA) 

  ;fn O1vkSj O2 cukbZ xbZ izfrfcEc gS rc muds chp nwjh  

  O1O2  =  
1

2
O1O2   = 

1

2
 . 

10


 = 

20


cm.  

26.   ge sin x = x dks mi;ksx dj ldrs gS (tgk¡ x jsfM;u esa gSA) 

sin i = 
3

2
 sin r1      i = 

3

2
 r1      2º × 

180º


 = 1

3
r º

2 180º


   

  r1 =
4

3



;  r2 = A – r1 = 
8

3



 

  
3

2
 sin r2 = 

4

3
 sine   e =

9

8
 r2 = 3° 

   = i + e – A = 2° + 3° – 4° = 1°  

27.  

 ySal }kjk fcEc O dk izfrfcEc I1 gS  

  
1

1

v
 – 

1

1

u
 = 

1

f
   u1 = – 15  f1 = 10 

 gy djus ij  

 v1 = 30 cm 

 I1  niZ.k ds fy, ,d lzksr dh rjg dke djrk gS  
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  u2 = –(45 – v1) =  – 15 cm 

 I2 niZ.k }kjk cuk;k x;k izfrfcEc gS   

  
2

1

v
 = 

m

1

f
 – 

2

1

u
 = – 

1

10
 + 

1

15
      v2 = – 30 cm 

 I2 dh ySal ds eq[; v{k ls Å¡pkbZ gS = 2

2

v

u
 × 1 + 1 = 3cm   

 I2 ySal ds fy, ,d lzksr dh rjg dk;Z djrk gS   

 u3 = – (45 – v2) = – 15 cm   

 blfy, ySal v3 = 30 cm dh nwjh ij ySal ds ck;ha vksj I3  izfrfcEc cukrk gS vkSj 3

3

v

u
 3 = 6 cm ÅpkbZ ij ySal ds 

eq[; v{k ds Åij curk gSA   

  vko';d nwjh =  2 230 6  = 6 26 cm   

 
 

28.  fn;s x; le; varjky esa izfrfcEc fdlh Hkh le; t ds fy, ges'kk okLrfod gksxkA 

  u (oLrq ds x funsZ'kkad) =  [ 3 f  u t ]     

  ySal lw=k ls  
1

v
 

1

u
 = 

1

f
 

   
1

v
 = 

1

f
 +  

1

u
 = 

1

f
 + 

1

(3 f ut) 
 =

3f ut f

f (3 f ut)

  


     v = 

f (3 f ut)

ut 2f




 

     
 vc ySal lw=k dk vodyu djus ij ge izkIr djsxsA  

 viL =
2

2

v

u
 vOL    vi  vL = 

2 2

2

f (3 f ut)

(ut 2f)




 

2

1

(3 f ut)
. (vO  vL) 

  = u + 
2

2

f

(ut 2 f)
 ( 0  u )  = u 

2

2

f
1

(ut 2f)

 
 

  

 

 Ans.: vi = u 

2
f

1
ut 2f

  
   

   

 

 

29.   

a + b = D     b  a = x     2 b  = D + x       

   b  = (D + x)/2     a = (D  x)/2 

  
1

b
   

1

a
 =  

1

f
      

2

D x
 + 

2

D x
 = 

1

f
  

   2. 
2 2

D x D x

D x

  


 = 

1

f
   

2 2

4 D

D x
 =

1

f
      f = (D2  x2)/4D  Ans. ]   
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30. ySal esdj lw=k ls]    

 
1

f
 = ( – 1)   

1 2

1 1

R R

 
 

 
 

 ge izkIr djrs gS  
1

0.3
 = 

3
1

2

 
 

 

1 1

R R

 
 
 

  

 (;gka R1 = R rFkk R2 = – R)   

 R = 0.3 m 

 2 1

v u

 
  = 2 1

R

 
 ok;q dkap lrg ij iz;ksx djus ij izkIr gksxk]  

 2 1

R

 
 =  

3
2

1

0.3


    

  v1 = 2.7 m   

 izFke izfrfcEc I1 ySal ls 2.7 m nwjh ij cusxkA ;g dkap ty i`"B ds fy, vkHkklh oLrq dk dk;Z djsxkA vr% dkap 

ty i`"B ij  2 1

v u

 
  =  2 1

R

 
 iz;ksx djus ij izkIr gksxkA  

 ge izkIr djrs gS 
2

4 / 3

v
 – 

3 / 2

2.7
 = 

4 / 3 3 / 2

0.3




 

  v2 = 1.2 m   

 f}rh; izfrfcEc, I2 ySal ls 1.2 m nwjh vFkok lery niZ.k ls 0.4 m nwjh ij cusxkA ;g niZ.k ds fy, vkHkklh oLrq 

dk dk;Z djsxkA vr% rhljk okLrfod izfrfcEc I3 niZ.k ds lEeq[k blls ijkorZu ds i'pkr~ 0.4 m nwjh ij cusxkA 

vc ;g izfrfcEc ty dkap var% i`"B ds fy, okLrfod oLrq dk dk;Z djsxh vr%  

 2 1

v u

 
  = 2 1

R

 
 iz;ksx djus ij izkIr gksxk  

3
2

4v
  – 

4
3

(0.8 0.4) 
 = 

3 4
2 3

0.3


 

  v4 = – 0.54 m        
 

 vFkkZr~ pkSFkk izfrfcEc ySal ds nka;h vksj 0.54 m nwjh ij cusxkA iqu% leku lw=k dk dkap ok;q i`"B ij iz;ksx djus 

ij      

 
3
2

5

1

0.54


 
 = 

3
2

1

0.3




   v5 = – 0.9 m   

 vFkkZr~ vafre izfrfcEc ySal ls 0.9 m (nka;h vksj) vFkok niZ.k ds ihNs 0.1 m nwjh ij cusxkA    

 

31. n1 = 1.20 +
4

2
0

1.80 10


  rFkk  

 n2 = 1.45 + 
4

2
0

1.80 10


 

 ;gka  dk ek=kd nm gSA  

  
60º 40º

70º

20º

A B

C
D

n1

n2

  
 (i) vkifrr fdj.k BC ij fopfyr ugha gksxh ;fn     

         n1  = n2  

   1.20 + 
4

2
0

10.8 10


 = 1.45 + 

4

2
0

1.80 10


  (  = 0 ) 
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   
4

2
0

9 10


 = 0.25 

 ;k 0 =   

 ;k 0 = 600 nm Ans.  

 

 (ii)  fn;k x;k fudk; leckgq fizTe dk ,d Hkkx gS ftldk fizTe dks.k 60º ¼fp=kkuqlkj½ gS  

  U;wure fLFkfr esa]  

  
60º

60º

40º

70º

20º

A B

C
D

i

 

  r1 = r2 = 
60º

2
 = 30º = r ( say )   

  n1 = 
sin i

sin r
      

  sin i = n1 . sin 30º   

  sin i  = 
4

2

10.8 10
1.20

(600)

  
 

  

1

2

 
 
 

 = 
1.5

2
 = 

3

4
 (  = 0 600 nm ) 

 ;k i  = sin -1( 3/ 4)  Ans.  

 

32.  

 ekuk fp=k esa AB [kEck gS vr% AD ryh esa bldh Nk;k gSA  

 BCE esa]  

  tan 37o = 
CE

BE
 = 

y

1
 

   y = 
3

4
 m.   

 ty i`"B ij lw;Z fdj.kksa ds viorZu ds dkj.k   

  sin 37° = 
4

3
 sin r 

   sin r = 
9

20
 

   tan r  0.5 
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 vr%  CDF, esa    

  ge izkIr djrs gS  tan r = 
DF

CF
 

   0.5 = 
x

1
 

   x = 0.5  

   ijNkbZ dh yEckbZ  AD = x + y = 1.25 m. 

33.  

                      

 i`"B 2 ij viorZu ds fy, 

 2

v


 –  1

u


  = 2 1–

R

 
   

 
4

3v
 – 

3
2

(–45)
 = 0   (  R =  ) 

  v = – 40 cm  

 niZ.k ls ijkorZu ds fy,  

  u  = – (20 + 40) cm = – 60 cm.   f = – 20 cm 

  
1

v
 =  

1

f
 – 

1

u
   izkIr gksrk gS  v = – 30 cm 

 iqu% i`"B 2 ls viorZu ds fy,    

  u = 30 – 20 = 10 cm. 

  2

v


 – 1

u


 = 2 1

R

 
 izkIr gksrk gS  s

v


 – w

u


 = s w

R

 
 

  
3

2v
 – 

4

3 ( 10) 
 = 0    v = 

45

4
 cm 

 i`"B 1 ls viorZu ds fy,    

 u = 
45

45
4

 
 

 
 cm = 

3 45

4


 

 a s

v u

 
  =  0.   (  R =  )  

  v = 
–45

2
 = –22.5 cm    

 vr% izfrfcEc i`"B 1 ds uhps 22.5 cm nwjh ij curk gSA  
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34. TIR ds fy,  sin i = 
w

1


  

  
           

   tan i = 
2
w

1

1 
 = 

x

h
  

   x = 
2
w

h

1 
 

 vr% vko';d {ks=kQy  s =  

2
D

x
2

 
 

 
 

= 

2

2
w

h D

2– 1

 
 
  

 

 

35.  4. (a) 
2 2 1/ 2

R R
k 1

2 (R )

 
  

  
 

  (b)     (c)  

36.  

 f1  = 
( 20)( 40)

(20 40)

 


 f2 = – 40 = 40 

 
1

f
 = 

1 2 1 2

1 1 x

f f f f
   
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 = 
1 1 20

40 40 40 ( 40)
 
  

 

 
1

f
 = 

1

80
 

 f = 80 cm. 
 

37. t =  0.2 sec ,  ySal dk osx  

 V  =  gt = 2m/s (uhps dh rjQ)   

  ySal ds fy, eNyh 2 + 
3

1
4

 
 

 
 = 

11

4
 m/s dh pky ls çrhr gS    

  

42 cm

Lens t = 0.2s

t = 0.2s

V

V

F

4
3

n = 24 cm

 

 
24

42
4

3

 
 
 
  

  
  

 = 60 cm  dh nwjh ij        

  ySal ls eNyh ds izfrfcEc dh nwjh, V = 
60 90

60 90

 

 
 = –180 cm.  

  ySal ds lkis{k izfrfcEc dh osx   Vi  = 
2

2

v du

dtu

 
  
 

 = 

2
–180 11

60 4

 
 

 
 = 

99

4
 m/s   

 izfrfcEc dk izs{kd ds lkis{k osx  = Vi – 2 = 
99

4
 – 2  = 

91

4
m/s = 22.75 cm/s  (Åij dh rjQ)  

38.  

 
ekuk izdk'k dh rhozrk 0 gSA dk¡p ifêdk ls izos'k djus okyk ¶yDl dl0 gksxkA ;g ekfu;s fd fdukjs BC ls nwjh x 

rd fdlh Hkh izdk'k fdj.k dk de ls de ,d ckj iw.kZ vkUrfjd ijkorZu gksrk gSA rc de ls de ,d ckj iw.kZ 

vkUrfjd ijkorZu ls tkus okyk ¶yDl (d − x)l0 gksxk rFkk  

   water

glass

nR x

R d n





 

R/ d = 2 rFkk nikuh ds fy, = 1.33, x = 2d/ 3. 

izdk'k dk vkaf'kd eku = 0.33 
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39.  

 

Q C D 

N 

L A 

M 

B 

C 

60º 

r 

i 

 
1 sin i = 1.6 sin r 
           = 1.6 sin (60 - C) 
where sin C = 1/1.6 
on solving sin i = .58212 
i = 35.6º 
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