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T;kfefr; çdkf'kdh (GEOMETRICAL OPTICS) 

—————————————————————————————  
 

 izLrkouk %  

 uhy o.kZ >hysa] rIr jsfxLFkku] gjs&Hkjs ou o bUnz/kuq"k LoLFk us=k ;qDr balku }kjk fugkjs tk ldrs gSaA ijUrq HkkSfrd 

foKku dh 'kk[kk izdkf'kdh ftlesa izdk'k rFkk vU; fo|qr pqEcdh; rjaxksa dh izd̀fr ds ckjs es afopkj djrs gS] ds 

v/;;u ls ge n'̀; txr dks csgrj tku ldrs gSaA izdk'kh; xq.kksa dk Kku gesa vkleku ds uhyo.kZ o vusd 

izdk'kh; midj.k tSls nwjchu] lw{en'khZ] dSejk] us=k Xykl o us=kksa dks le>us esa lgk;d gSA izdkf'kdh ds dqN ewy 

fl)kUr yst+j] izdk'k rarq] gksyksxzke] izdkf'kdh lax.kd o vusd vU; fpfdRlh; Nk;kdau esa fufgr gSA  
 

1. izdk'k ds LFkkukUrjh; lapj.k ds fy;s 'krZ %  

 ¼dsoy tkudkjh ds fy, JEE ds ikB~;Øe esa ugha½ 

 ;fn ge eku ysa fd izdk'k ,d ljy  js[kk esa xeu djrk gS vkSj ijkorZu ;k viorZu ds ckn rqjUr eqM+ tkrk gS rks 

izdkf'kdh dk dqN Hkkx le>k tk ldrk gSA ;g ifjdYiuk fd izdk'k ,d ljy js[kk esa xeu djrk gS] lgh gS ;fn  

 (i)  ek/;e lenSf'kd gks vFkkZr~ lHkh fn'kkvksa esa bldk O;ogkj leku gks rFkk 

 (ii)  izdk'k ds iFk esa vkbZ :dkoV ;k }kjd ftlesa gksdj izdk'k xqtjrk gS] cgqr NksVk u gksA 

 ekuk ‘a’ pkSM+kbZ dh ,d fLyV gS ftlesa gksdj ,do.khZ izdk'k fdj.ksa xqtjrh gS vkSj  D nwjh ij j[ks ,d insZ ls 

fp=kkuqlkj Vdjkrh gSaA 

 

 ;g ik;k tkrk gS fd izdk'k ‘b’ pkSM+kbZ ds ,d cS.M esa Vdjkrk gS tks fd ‘a’ ls vf/kd gSA izdk'k ds bl çdkj eqM+us 

dks foorZu dgrs gSaA izdk'k dsUnzh; js[kk ds izR;sd vksj (b-a)/2 ls eqM+rk gSA izdk'k ds rjax fl)kUr ls ;g n'kkZ;k 

tk ldrk gS fd 

    sin = 
a


.......(A),  

 tgk¡  fp=k esa n'kkZ;k x;k gSA 

 ;g lw=k n'kkZrk gS fd izdk'k dk eqM+uk rHkh ;Fks"V gksrk gS tcfd a ~ A foorZu] /ofu esa vf/kd izsf{kr gksrk gS 

D;ksafd bldh rjaxnS/;Z izdk'k dh rqyuk esa cgqr vf/kd gksrh gS rFkk :dkoV ;k }kjd ds vkdkj dh dksfV dh gksrh 

gSA lw=k (A) ls  & 
b a

2D a

 
  . 

 ;g Li"V gS fd izdk'k dk eqM+uk ux.; gksrk gS ;fn a
a

D



 ;k  Da A 

 ;fn ;g 'krZ iw.kZ gksrh gS rks izdk'k jSf[kd xfr djrk gSA T;kferh; izdkf'kdh lfgr vf/kdka'k fLFkfr;ksa esa 'krsaZ bl 

izdkj gksrh gS fd ge lqjf{kr rkSj ij eku ldrs gS fd izdk'k ljy js[kk esa xeu djrk gS vkSj dsoy ijkorZu o 

viorZu gksus ij gh eqM+rk gSA 

 bl izdkj T;kferh; izdkf'kdh esa izdk'k dks ljy js[kkvksa }kjk iznf'kZr fd;k tk ldrk gS ftUgsa fdj.ksa dgrs gSaA 

 ,d fdj.k] izdk'k ÅtkZ ds lapj.k dk ljy js[kh; iFk gSA rhj dk fu'kku izdk'k ds lapj.k dh fn'kk dks O;Dr djrk gSA 

 fp=k esa ,d fdj.k n'kkZ;h x;h gS tks n'kkZrh gS fd izdk'k A ls B dh vksj xfr dj jgk gSA  
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2. izdk'k ds xq.k % 
 (i) fuokZr esa c ls iznf'kZr izdk'k dk osx yxHkx 3 × 108 m/s ds cjkcj gksrk gSA 

 (ii) izdk'k fo|qr pqEcdh; rjax gS (eSDloSy ds }kjk)A blesa ifjorhZ fo|qr {ks=k o pqEcdh; {ks=k gksrk gSA 

 
 (iii) izdk'k esa ÅtkZ o laosx fufgr gksrk gSA 

 (iv) lw=k v = f , izdk'k ds fy;s ykxw gksrk gSA 

    

7800Å 3600Å

n`'; 

izdk'k

U.V. x-fdj.kas -fdj.kasvojDr

rjaxs

jsfM;ks

rjaxs

lw{e

rjaxs

1m 10 m
–3

10 m
–9

10 m
–11

fo|qr pqEcdh; LiSDVªe   
 (v) tc izdk'k leku ek/;e esa ijkofrZr gksrk gS rks bldh vko`fr] pky o rjaxnS/;Z esa dksbZ ifjorZu ugha gksrk gSA 

 (vi) izdk'k dh vkof̀r vifjofrZr jgrh gS] tcfd ;g ijkofrZr ;k viofrZr gksrk gSA 

viofrZr fdj.k

v,f, ,    ² I

vkifrr fdj.k

v,f, ,  I

ek/;e 1

ek/;e 2

ijkofrZr fdj.k

v, f, , ´    I

 

3. izdk'k dk ijkorZu  

 tc izdk'k fdj.ksa nks ek/;eksa tSls gok ;k dk¡p ds vUr%i`"B ij Vdjkrh gaS ] rks izdk'k dk ,d Hkkx mlh ek/;e esa 

okil eqM+ tkrk gSA bls izdk'k dk ijkorZu dgrs gSaA 
 

      (a) ,d leku ijkorZu % 

  tc ijkorZu ,d iw.kZ lery i`"B ls gkrk gS] rks bls ,d leku ijkorZu dgrs gSA bl fLFkfr esa ,d fn'kk esa 

ijkofrZr izdk'k dh rhozrk cgqr vf/kd gksrh gS rFkk vU; fn'kkvksa esa rhozrk ux.; gksrh gSA 

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

,dleku ijkorZu  
      (b) folfjr ijkorZu & 

  tc lrg [kqjnjh gksrh gS rks izdk'k dk ijkorZu ,d leku ugha gksrk gSA oSls izR;sd 

fcUnq ij izdk'k fdj.k dk ijkorZu lrg ;k ì"B dh lEiw.kZ izd̀fr ij fuHkZj ugha 

djrk gSA vUrj blfy;s fn[kk;h nsrk gS D;ksafd ,d ladjs izdk'k iqat esa vusdksa 

fdj.ksa gksrh gS tks ì"B ds vyx&vyx fcUnqvksa ls ijkofrZr gksrh gS vkSj ì"B dh 

vlekurk ds dkj.k bl ckr dh laHkkouk jgrh gS fd ;s fdj.ksa vyx&vyx fn'kkvksa 

esa ijkofrZr gksa ldrh gSA ;g izfØ;k gesa fdlh fLFkfr ls oLrq dks ns[k ikus esa l{ke 

cukrh gSA bl izdkj ds ijkorZu dks folfjr ijkorZu dgrs gSaA    

 

folfjr ijkorZu  

  mnkgj.k ds fy;s ,d nhokj ls] ,d v[kckj ls ijkorZu vkfnA blh dkj.k vki viuk psgjk nhokj ;k v[kckj 

esa ugha ns[k ikrs gSaA 
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3.1 ijkorZu ds fu;e 

      (a) vkifrr fdj.k] ijkofrZr fdj.k o vkiru fcUnq ij vfHkyEc rhuksa ,d gh ry esa gksrs gSaA ;g ry vkiru ry 

(;k ijkorZu ry) dgykrk gSaA bls xf.krh; :i ls fuEu izdkj n'kkZ;k tk ldrk gSA R .(  ×N )=N .  

(  ×R ) =  .(N ×R ) = 0 tgk¡  , N  o R  Øe'k% vkifrr fdj.k] vfHkyEc o ijkofrZr fdj.k ds vuqfn'k lfn'k 

gSaA 

 (b) vkiru dks.k (vkifrr fdj.k o vfHkyEc ds chp dks.k) o ijkorZu dks.k (ijkofrZr fdj.k o vfHkyEc ds chp 

dks.k) leku gksrs gSaA vFkkZr   

i r

vfHkyEc

 

    i  = r       

  fo'ks"k fLFkfr;k¡ % 

     vfHkyEc vkiru : tc izdk'k vfHkyEcor~ vkifrr gksrk gS rks  

ijkofrZr izdk'k

vkifrr izdk'k

N  
  i = r = 0   = 180º  

  uksV % ge dgsaxs fd fdj.k us viuk iFk foijhr fn'kk esa r; fd;k gSA  

   Li'khZ vkiru % tc izdk'k Li'khZ :i ls vkifrr gksrk gS rks 

ijkofrZr

izdk'k

vkifrr

izdk'k

N

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

 

  i = r = 90,   = 0º o 360º     

  uksV % ijkorZu esa izdk'k osx dk ekikad vifjofrZr jgrk gS] ijUrq Li'khZ vkiru esa osx vifjofrZr jgrk gSA 

 

Example 1.  ;g n'kkZb;s fd izdk'k fdj.k ‘i’ dks.k ij vkifrr gksdj fopyu dks.k =   2i or   2i ij ijkofrZr 

gksrh gSA  

Solution :  

  

1

i
i

R

O

A

lapj.k dh 

okLrfod fn'kk
(a)

           

1

R

O

A

lapj.k dh 

okLrfod fn'kk
(b)

2

     

   fp=k (b) ls ;g Li"V gS fd izdk'k fdj.k ;k rks okekorZ fn'kk esa 1 dks.k ls eqM+rh gS ;k nf{k.kkorZ fn'kk esa  

2 (= 2 – 1) dks.k lsA 

   fp=k (a) ls 1 =  – 2i.       2 =  + 2i . 
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———————————————————————————————————   
3.2 oLrq o izfrfcEc % 

 (a) oLrq (O) :  oLrq dks vkifrr fdj.kksa ds izfrPNsn fcUnq ds :i esa ifjHkkf"kr fd;k tkrk gSA  

okLrfod fcUnqor~ 

oLrq

vkifrr Hkkx

           

 vkifrr Hkkx 

vkHkklh fcUnqor oLrq 

1 

2 

 
  ekuk ge ml Hkkx dks ftlesa vkifrr fdj.ksa gksrh gSa] vkifrr Hkkx o ml Hkkx dks ftlesa ijkofrZr (viofrZr) 

fdj.ksa mifLFkr gksrh gSa] ijkofrZr ¼viofrZr½ Hkkx dgrs gSaA 

  uksV % ,d oLrq okLrfod dgykrh gS ;fn ;g vkifrr Hkkx esa mifLFkr gksrh gS vU;Fkk ;g vkHkklh dgykrh gSA 

¼dsoy lery niZ.k ds fy,½ 

 (b) izfrfcEc () : izfrfcEc dks ijkofrZr fdj.kksa (ijkorZu dh fLFkfr esa) ;k viofrZr fdj.kksa (viorZu dh fLFkfr esa) 

ds izfrPNsn fcUnq ds :i esa ifjHkkf"kr fd;k tkrk gSA  

okLrfod izfrfcEc

ijkofrZr Hkkx ijkofrZr Hkkx

>

V dkYifud 

izfrfcEc

okLrfod 

oLrq
>

>

 
  uksV % ,d izfrfcEc okLrfod dgykrk gS ;fn ;g ijkofrZr ;k viofrZr Hkkx esa mifLFkr gksrk gS vU;Fkk ;g 

vkHkklh dgykrk gSA
 

4. lery niZ.k % 

 lery niZ.k] ,d lery iryh dk¡p dh IysV ds ,d i`"B dks ikWfy'k djds cuk;k tkrk gSA bls ,d rjQ jftr 

djds Hkh cuk;k tk ldrk gSA 

iryh ikjn'khZ IysV

ikWfy'k fd;k 
gqvk ì"B

lkadsfrd :i ls bls

bl izdkj O;Dr 
fd;k tkrk gSA

lery niZ.k

ikWfy'k fd;k 
gqvk Hkkx

 
 ,d lery niZ.k ij vkifrr lekUrj fdj.kksa dk ,d izdk'k iqat lekUrj ijkofrZr fdj.kksa ds iqat ds :i esa 

ijkofrZr gksrk gSA 

 
Example 2.  fdlh fuf'pr vkifrr izdk'k fdj.k ds fy;s ;fn niZ.k dks  ls ?kqek;k tk;s (niZ.k ds ry esa rFkk vkiru 

ry ds yEcor~ v{k ds lkis{k), rks n'kkZb;s fd ijkofrZr fdj.k 2dks.k ls mlh Øe esa eqM+ tkrh gS  

V VV
fuf'pr

vkifrr 

fdj.k
 

N1 N2

M1

M2




R1

R2


A

B

C

D



 
Solution :  fp=k esa nsf[k;s M1, N1 vkSj R1 Øe'k% niZ.k dh izkjfEHkd fLFkfr] izkjfEHkd vfHkyEc rFkk ijkofrZr izdk'k 

fdj.k dh izkjfEHkd fn'kk gS M2, N2 vkSj R2  Øe'k% niZ.k dh vfUre fLFkfr, vfUre vfHkyEc rFkk ijkofrZr 

izdk'k fdj.k dh vfUre fn'kk gSA fp=k ls ;g Li"V gS ABC 2 = 2 + ) or  = 2.   

uksV :  niZ.k dks fLFkj j[kdj ;fn vkifrr fdj.k dks vfHkyEc ds lkis{k  dks.k ls ?kqek;k tk, rks ijkofrZr fdj.k leku 

dks.k ls leku fn'kk esa ?kwerh gS  
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_____________________________________________________  

4.1 fcUnqor~ oLrq % 

 ,d lery niZ.k }kjk ijkorZu ds QyLo:i izkIr izfrfcEc ds vfHkyk{kf.kd % 

      (i) oLrq dh niZ.k ls nwjh = izfrfcEc dh oLrq ls nwjh                                        

 (ii) ,d fcUnqor~ oLrq ls vkus okyh lHkh vkifrr fdj.ksa ,d lery 

niZ.k ls ijkorZu ds i'pkr~ ,d fcUnq ij feyrh gSa ftls izfrfcEc 

dgrs gSaA  

      (iii) ,d fcUnqor oLrq o blds izfrfcEc dks tksM+us okyh js[kk ijkorhZ 

i`"B ds yEcor~ gksrh gSA 

 (iv) izfrfcEc dk vkdkj oLrq ds cjkcj gksrk gSA 

      (v) ,d okLrfod oLrq ds fy;s izfrfcEc vkHkklh rFkk ,d vkHkklh oLrq 

ds fy;s izfrfcEc okLrfod gksrk gSA  

 (iv) izfrfcEc ns[kus ds fy, izs{kd ds us=k ftl {ks=k esa fLFkr gksus pkfg,, 

ml {ks=k dks n'̀; {ks=k dgrs gSaA 

 

//
//

//
//

//
//
//

//
//

//
//

//
//

//
//

oLrq izfrfcEc

s ss

 



Example 3.  fp=k esa ,d fcUnqor~ oLrq A rFkk lery niZ.k MN n'kkZ;k 

x;k gS] niZ.k MN, esa fdj.k fp=k }kjk oLrq A ds izfrfcEc dh 

fLFkfr crkb;sA og {ks=k crkb;s tgk¡ izfrfcEc dks ns[kus ds 

fy;s isz{kd dh vk¡[k mifLFkr gksuh pkfg;s (;g {ks=k n'̀; {ks=k 

dgykrk gS) 
 

Solution :  dksbZ Hkh nks js[kk;sa oLrq ls fudyrh gqbZ ekfu;sA N1 vkSj N2 vfHkyEc gaS ; i1 = r1 vkSj i2 = r2  ijkofrZr fdj.kksa 

R1 o R2 dk feyku fcUnq, A dk izfrfcEc gS ;|fi nks js[kk;s yh x;h gS ;g le>uk pkfg;s fd A ls fuxZr 

lHkh fdj.ksa ijkorZu ds i'pkr~ ihNs c<+kus ij A' ij feyrh gqbZ çrhr gksrh gSA og {ks=k ftlesa ijkofrZr 

fdj.ks mifLFkr gS, dks izkIr djus ds fy, A' dks js[kk }kjk niZ.k ds fljks ls feykrs gS rFkk vkxs c<krs gSA 

uhps fp=k esa fdj.k 1 o 2, ds ckgj dksbZ ijkofrZr fdj.k ugh gS blfy;s isz{kd P vkSj Q izfrfcEc ugh ns[k 

ldrs D;kasfd muds ikl dksbZ ijkofrZr fdj.k ugh vkrhA      

                       
  

Example 4.  Y v{k ij og {ks=k crkb;s tgk¡ ijkofrZr fdj.ksa mifLFkr gSaA n'kkZ;s vuqlkj oLrq A (2, 0) ij gS rFkk MN 

,d lery niZ.k fp=kkuqlkj gSA  
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Solution :   niZ.k esa A, dk izfrfcEc A’ (6, 0) ij gksxkA   

   A’ M dks feykb;s rFkk c<+kus ij ;g Y v{k dks M’ ij dkVrh 

gS (fdj.k, A ls fudy dj niZ.k M ij Vdjkrh gS rFkk 

ijkorZu ds ckn fdj.k MM’, A’ ls vkrh gqbZ izrhr gksrh gS). 

A’N dks feykb;s rFkk c<kus ij ;g Y v{k dks N’ ij dkVrh 

gS (fdj.k] A ls fudy dj niZ.k N ij Vdjkrh gS rFkk 

ijkorZu ds ckn fdj.k NN’, A’ ls vkrh gqbZ izrhr gksrh gS)  

   T;kfefr ls  

   M’  (0, 6) 

   N’  (0, 9). M’N’ Y v{k ij og {ks=k gS tgk¡ ijkofrZr fdj.ksa 

mifLFkr gS 

 

 

 

_____________________________________________________  

4.2 foLrfjr oLrq %  

 fp=k esa n'kkZ;h x;h AB ds leku ,d foLrfjr oLrq] A ls B rd vuUr 

fcUnqor~ oLrqvksa dk la;kstu gksrk gSA izR;sd fcUnqor~ oLrq dk izfrfcEc 

O;fDrxr :i ls curk gSA bl izdkj vuUr izfrfcEc curs gSaA A dk 

izfrfcEc A´, C dk izfrfcEc C´, B dk izfrfcEc B´ vkfnA lHkh fcUnqor~ 

izfrfcEc feydj foLrfjr izfrfcEc cukrs gSaA  

 ,d lery niZ.k }kjk cus foLrfjr oLrq ds izfrfcEc ds xq.k % 

 (1) oLrq dk vkdkj = foLrfjr izfrfcEc dk vkdkj  

 (2) izfrfcEc lh/kk gksrk gS ;fn foLrfjr oLrq niZ.k ds lekukUrj fLFkr gksrh gSA  

 
 (3)  izfrfcEc mYVk gksrk gS ;fn oLrq lery niZ.k ds yEcor~ fLFkr gksrh gSA 

              

//
//
//

//
//

//
//

//
//

//
//

//
//

//
/B

A

B´

A´

C C´

Image

( )çfrfcEc

Object

( )oLrq  
             (4) ;fn {kSfrt ds lkFk 45º dks.k cukrs gq;s ,d lery niZ.k ds lkeus ,d {kSfrt foLrfjr oLrq j[kh gks rks bl 

izdkj cuk izfrfcEc Å/okZ/kj gksxkA fp=k ns[ksaA  

AA

A´

BB

B´

45º

A  B o fcUnqvksa ls vkus okys izdk'k 

ds vkiru dh mHk;fu"B fn'kk 

niZ.k ij vkus okyh {kSfrt 

vkifrr fdj.ksa m/okZ/kj 

fn'kk esa ijkofrZr gksrh gSA 

blfy, oLrq dk izfrfcEc 

m/okZ/kj gksxkA

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

E

F

BE = EB´
AF = FA´
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Example 5.  n'kkZb;s fd isz{kd }kjk iwjs izfrfcEc dks ns[kus ds fy;s izs{kd ds vkdkj ls vk/k s vkdkj dk lery niZ.k 

pkfg;sA  

Solution :  fuEu fp=k dks ns[ksaA bls Lo;a vklkuh ls le>k tk ldrk gS ;fn ‘x’ o ‘y’ yEckbZ;ka fp=kkuqlkj ysA 
H

F

niZ.k dh mapkbZ 

vka[k dh mapkbZ 

= 

½ 

H´

F´

z z

vka[k (E)
H: 

F: 

flj

iSj

M1

M2

izs{kd dk 

izfrfcEc

 
   oSdfYid : E M1, M2 o E H´F´ le:i gSA

    1 2M M z

H´F´ 2z
   ;k   M1 M2 = H´ F´ / 2 = HF / 2 

_____________________________________________________  

4.3 oLrq o izfrfcEc ds osx ds chp lEcU/k % 

 niZ.k ds xq.k ls :  xim = – xom, yim = yom  o zim = zom 

 ;gk¡ xim dk vFkZ niZ.k ds lkis{k izfrfcEc dk x funsZ'kkad gSA nwljksa ds vFkZ Hkh leku gSaA 

object 

( )oLrq image ( )çfrfcEc

x

y

 

 le; ds lkis{k vodyu djus ij] ge ikrs gS 

  v(im)x = -v(om)x  ; v(im)y = v(om)y ;   v(im)z = v(om)z,  

  viG – vmG = – (voG – vmG) x v{k ds fy;s 

 fdUrq viG – vmG = (voG – vmG)   ;k   viG = voG       y o z v{k ds fy;s 

 ;gk¡ % viG = /kjkry ds lkis{k izfrfcEc dk osx 

 
Example 6.  n'kkZ;s vuqlkj ,d oLrq 5 m/s dh pky ls nk¡;h vksj rFkk niZ.k 1m/s ls cka;h vksj py jgk gSA izfrfcEc 

dk osx crkb;sA                                             

oLrq

5 m/s 1 m/s

niZ.k  
Solution :     dks + fn'kk ysa.  vi – vm  =  vm – v0   

                vi – (–1) =  (–1) – 5 

    vi= – 7 m/s    7 m/s vkSj ck¡bZ vksj  
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Example 7.  ,d fcUnqor~ oLrq rFkk lery niZ.k fn;k x;k gS ;fn niZ.k oLrq ls 10 cm nwj pyk;k tkrk gS rks og nwjh 

Kkr dhft;s ftlls izfrfcEc pyrk gS       

Solution :  

x x

10cm

x+10 x+10

d

oLrq

oLrq

niZ.k dh izkjfEHkd fLFkfr

niZ.k dh vafre fLFkfr

izfrfcEc dh izkjfEHkd fLFkfr

izfrfcEc dh vafre fLFkfr

2(x +10) = 2x + d

 d = 20 cm

 

   ge tkurs gSa fd xim = – xom or ;k  xi – xm = xm – xo     

   or  xi – xm = xm – xo.  

   bl iz'u esa xo = 0 ;  xm = 10 cm.  

   bl izdkj xi = 2xm – xo = 20 cm.  
 

 

Example 8.  n'kkZ;h x;h fLFkfr esa izfrfcEc dk osx Kkr djksA  

 
 

Solution :   x fn'kk esa  vi – vm  =  – (v0 – vm ) 

   vi – (–5cos 30º) = – (10 cos 60º –( –5 cos 300)) 

                     vi  = – 5 (1+ 3 ) m/s   

   y fn'kk esa v0  = vi 

       vi  = 10 sin 60° = 5 3  

   izfrfcEc dk osx = – 5 ( 1+ 3 ) î  + 5 ĵ  m/s. 

_____________________________________________________  

4.4 nks lery niZ.kksa }kjk cuk izfrfcEc %  
 ;fn ,d niZ.k ls ijkofrZr fdj.k nwljs niZ.k ij vkifrr gksrh gS rks igys niZ.k }kjk cuk izfrfcEc nwljs niZ.k ds 

fy;s oLrq dk dk;Z djrk gSA ;g izfØ;k izR;sd mRrjksÙkj ijkorZu ds fy;s tkjh jgrh gSA 
 

 
Example 9.  fp=kkuqlkj nks lekUrj niZ.k ds chp ,d fcUnqor~ oLrq j[kh gSA 

bldh M1 ls nwjh 2 cm rFkk M2 ls 8 cm gSA ;g ekurs gq;s 

fd igyk ijkorZu niZ.k M1 ls gksrk gS] nksuks niZ.kksa ls cuk;s 

x;s izfrfcEcksa ds chp dh nwjh Kkr dhft;sA 
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Solution :   ;g le>us ds fy;s fd izfrfcEc fdl izdkj curs gS uhsps fp=k o lkj.kh nsf[k;sA vkidks ;g le>uk 

vko';d gksxk 121 dk eryc D;k gSA fuEu fp=k dks nsf[k;s  

1 2 1
;g vafre vad n'kkZrk gS 

fd izdk'k fdj.k niZ.k 

'1' 

M1ls ijkofrZr gksrh gSA

bl fLFkfr esa oLrq gSA12  

 

  

vkifrr 

fdj.ksa 

ftlls 

ijkofrZr gqbZ 

ijkofrZr 

fdj.ksa 

oLrq izfrfcEc oLrq dh nwjh izfrfcEc dh 

nwjh 

fdj.k 1 M1 fdj.k 2 O 1 AO = 2cm A1 = 2 cm 

fdj.k 2 M2 fdj.k 3 1 12 B1 = 12 cm B12 = 12 cm 

fdj.k 3 M1 fdj.k 4 12 121 A12 = 22cm A121 = 22cm 

fdj.k 4 M2 fdj.k 5 121 1212 B121 =32cm B1212=32cm 

vkSj vkfn- - -   
   bl izdkj izFke ckj M2 niZ.k ls fdj.kksa ds Vdjkus ij Hkh izfrfcEc cusaxsA izfrfcEcks dh dqy la[;k = . 
 

Example 10. nks yEcor~ niZ.k M1 vkSj M2 rFkk fcUnqor~ oLrq O ekusaA nksuks niZ.kksa ds dVku fcUnq dks ewy fcUnq ysa vkSj 

oLrq ds funsZ'kkad (x, y), rks izfrfcEcksa dks la[;k rFkk fLFkfr crkb;sA  

Solution :   fdj.ksa ‘a’ vkSj ‘b’ flQZ niZ.k M1 ij Vdjk;sxh vkSj ;g fdj.k 

izfrfcEc 1 (x, –y), ij bl rjg cuk;sxh fd O rFkk I1 niZ.k 

M1 ls leku nwjh ij jgsA ;g fdj.ksa vkxs vksj izfrfcEc ugha 

cuk;sxh D;kfd ;g nqckjk fdlh niZ.k ls ugha Vdjk;sxhA blh 

rjg fdj.k ‘d’ vkSsj ‘e’ flQZ M2 ls Vdjk;sxh vkSj ;g fdj.ks 

izfrfcEc 2 (–x, y), ij  bl rjg cuk;sxh rkfd O o I2, niZ.k 

M2 ls leku nwjh ij jgsA 

   vc og fdj.ksa ysa tks igys M2 ls rFkk fQj M1 ls Vdjkrh gSaA 
 

 

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

I 2

I
21

O

M1

M2

1

2
3

4

6

5

niZ.k  dk foLrkjM1

 
   vkifrr fdj.ksa 1, 2 ds fy;s oLrq O gS rFkk ijkofrZr fdj.kksa 3, 4 ds izfrfcEc 2 gSA  
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   vc fdj.ks 3, 4, M1 ij vkifrr gksrh gS (2 oLrq gS) tks fdj.kksa 5, 6 ds :i esa ijkofrZr gksrh gS rFkk 

izfrfcEc 21 cukrh gSaA fdj.kas 5, 6 fdlh niZ.k ls ugh Vdjkrh blfy;s izfrfcEc dk cuuk :d tkrk gS  

2 vkSj 21, niZ.k M1 ls leku nwjh ij gS A  

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

I 2

I
21

O

M1

M2

(x, y)(–x, y)

(–x, –y)

first step

s
e
c
o
n
d
 s

t e p

(M   

)

1 2

2  

oLrq I

I ,dk izfrfcEc 

cukrk gSA

(M , O 

, )
2

2

oLrq 

I

dk 

izfrfcEc cukrk gSA

( )çFke fLFkfr

( )f}rh; fLFkfr

niZ.k dk foLrkjM  1

 
   igys M1 o fQj M2 ls ijkofrZr gksus okyh fdj.kksa ds fy,] izFke izfrfcEc 1 ((x, – y) ij) cusxk rFkk ;g 

M2 niZ.k ds fy, oLrq dk dk;Z djsxk vkSj rc bldk izfrfcEc 12 ((–x, –y) ij) cusxkA 

   I12 o I21 lEikrh gSA 

    rhu izfrfcEc curs gaSA 

_____________________________________________________  

4.5 nks lery niZ.kksa }kjk cus lHkh izfrfcEcksa dk fu:i.k % 

 ekuk fp=kkuqlkj =dks.k ij >qds nks lery niZ.k M1 o M2 gSaA  

 fcUnq P ,d oLrq gS tks bl izdkj j[kh gS fd ;g niZ.k M1 ds lkFk  

 dks.k o niZ.k M2 ds lkFk  dks.k cukrh gSA M1 ds }kjk oLrq P dk 

cuk izfrfcEc 1 niZ.k M1 ds nwljh vksj dks.k ij >qdk gqvk gksxkA 

fp=k esa ;g dks.k 1 ds lkFk dks"Bd esa fy[kk gqvk gSA blh izdkj oLrq 

P dk] M2  }kjk cuk izfrfcEc 2, M2 ds nwljh vksj  dks.k ij >qdk 

gqvk gksxkA fp=k esa ;g dks.k 2 ds lkFk dks"Bd esa fy[kk gqvk gSA 

vkSj vkfn

vkSj vkfn

¼oLrq½

 
 vc 2, M1 ds fy;s oLrq dk dk;Z djsxk tks fd M1ls ( + 2) dks.k cukrk gSA bldk izfrfcEc M1 ds foijhr vksj 

( + 2) dks.k ij cusxkA ;g izfrfcEc 21}kjk O;Dr gksxkA vkxs blh izdkj -----------A 

  lksfp;s dc ;g izfØ;k :dsxhA  

 ladsr % ,d lery niZ.k }kjk cuk vkHkklh izfrfcEc niZ.k ;k blds foLrkj ds lkeus ugha gksuk pkfg;sA 

 nks ur niZ.kksa }kjk cus izfrfcEcksa dh la[;k % 

 (i) ;fn 
360º


 = le la[;k]          izfrfcEcksa dh la[;k = 

360º


 – 1  

 (ii) ;fn 
360º


 = fo"ke la[;k]             izfrfcEcksa dh la[;k = 

360º


 – 1, ;fn oLrq dks.k v/kZd ij j[kh gSA 

 (iii) ;fn  
360º


 = fo"ke la[;k]           izfrfcEcksa dh la[;k = 

360º


, ;fn oLrq dks.k v/kZd ij ugha j[kh gSA 

 (iv)  ;fn 
360º


  iw.kkZad la[;k rc Åij crk;s vuqlkj izfrfEcksa dsk fxurs gSaA 
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Example 11. nks niZ.k 30º dks.k ij >qds gq, gSA ,d oLrq] niZ.k M1 ds lkFk 10º dks.k cukrs gq, j[kh gqbZ gSA çR;sd 

niZ.k }kjk cuus okys çFke nks çfrfcEcksa dh fLFkfr Kkr dhft,A (i) lh/ks lw=k dk mi;ksx djds rFkk  

(ii) çfrfcEcksa dks fxudj dqy çfrfcEcksa dh dqy la[;k Kkr dhft,A 

Solution :   fp=k dks Loa; le> ldrs gS &       çfrfcEcksa dh la[;k  

   (i) lh/ks lw=k dk mi;ksx djrs gq, :    

    
360º

30º
= 12 (le la[;k) 

      çfrfcEcksa dh la[;k = 12 – 1 = 11 

   (ii)  fxudj fuEu lkj.kh dks nsa[ksa & 

 

         

_____________________________________________________  

5. xksyh; niZ.k % 

 xksyh; niZ.k] ,d xksys ds fdlh Hkkx ds ,d i`"B dks ikWfy'k djds cuk;k tkrk gSA xksyh; niZ.k dk oxhZdj.k bl 

ij fuHkZj djrk gS fd dkSulk Hkkx ikWfy'k fd;k x;k gS tSls niZ.k (a) vory niZ.k dgykrk gS ;fn oØrk dsUnz dh 

vksj okyk Hkkx pedhyk gksrk gS rFkk (b) mÙky niZ.k dgykrk ;fn oØrk dsUnz ls nwj okyk Hkkx pedhyk gksrk gSA 

vory niZ.k mÙky niZ.k 
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5.1 xksyh; niZ.kksa ds fy, eq[; ikfjHkkf"kd in % 

 
 (a) oØrk dsUnz (C) : ml xksys dk dsUnz ftldk xksyh; niZ.k ,d Hkkx gS] niZ.k dk oØrk dsUnz dgykrk gSA ;g  

C }kjk O;Dr gksrk gSA  

 (b) /kzqo (P) : niZ.k dk dsUnz /kzqo dgykrk gSA fp=k esa niZ.k APB dk /kzqo fcUnq P }kjk O;Dr gSA  

 (c) eq[; v{k : eq[; v{k og js[kk gS tks niZ.k ry ds yEcor~ vkSj /kzqo ls xqtjrh gSA eq[; v{k] niZ.k ds /kzqo o 

oØrk dsUnz dks tksM+us okyh js[kk }kjk Hkh O;Dr gksrh gSA 

 (d) }kjd (A) : niZ.k dk og {ks=k tks izdk'k ijkorZu ds fy, miyC/k gS] niZ.k dk }kjd dgykrk gSA fufnZ"V fp=k esa  

APB niZ.k dk }kjd gSA  

 (e) eq[; Qksdl (F) : mu lHkh ijkofrZr fdj.kksa dk çfrPNsn fcUnq gksrk gS ftuds fy, niZ.k ls Vdjkus ¼NksVs }kjd 

ls½ okyh fdj.ksa eq[; v{k ds lekUrj gksrh gSaA vory niZ.k esa ;g okLrfod gksrk gS rFkk mÙky niZ.k esa vkHkklh 

/kzqo ls Qksdl ds chp dh nwjh dks Qksdl nwjh dgrs gSA }kjd ¼niZ.k ds vkdkj ls lEcfU/kr½ niZ.k dk O;kl 

gksrk gSA  

      
     vory niZ.k 

      
     mÙky niZ.k 

 
Example 12. ,d fdj.k dk vkiru dks.k Kkr dhft,A ftlds fy, ;g /kzqo ls xqtjsA fn;k tkrk gS fd M || CP 

Solution :    MIC = CP =    

   M || CP M = CP =  

   C = CP    CP = CP =   

    CP esa lHkh dks.k cjkcj gSA 

   3 = 180º    = 60º 

 

 

Example 13. nwjh CQ Kkr dhft, ;fn eq[; v{k ds lekukUrj vkifrr gksus okyh çdk'k fdj.k dks.k i ij vkifrr gksrh 

gSA nwjh CQ Hkh Kkr dhft, ;fn  i  0  
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Solution :  cos i = 
R

2CQ
      

   CQ = 
R

2cosi
 

   i ds c<+us ij cos i ?kVrk gSA blfy, CQ c<+rh gSA  

   ;fn i ,d vYi dks.k gS rks cos i  1 

    CQ = R/2 

   vr% mik{kh; fdj.ksa oØrk dsUnz ls R / 2 nwjh ij feyrh gS] 

ftls Qksdl dgrs gSA 

//
//
//
//

//
//
//

//
//
//

F
(

)

Q
ksd
l

i < 5º

C P

    

  

____________________________________________________  

5.2 fdj.k vuqjs[k.k % 

 fdj.k vuqjs[k.k esa fuEu rF; mi;ksxh gksrs gSaA 

 (i)  ;fn vkifrr fdj.k eq[; v{k ds lekUrj gS rks ijkofrZr fdj.k Qksdl ls xqtjrh gSA  

F

 
 (ii) ;fn vkifrr fdj.k Qksdl ls xqtjrh gS rks ijkofrZr fdj.k eq[; v{k ds lekUrj gksrh gSA 

 (iii) oØrk dsUnz ls xqtjus okyh vkifrr fdj.k iqu% oØrk dsUnz ls gksdj ijkofrZr gksxh (D;ksafd ;g vfHkyEcor~ 

vkifrr gksrh gSA)  

          
 (iv) uhps n'kkZ;s vuqlkj /kzqo ij vkifrr ,d fdj.k dk vuqjs[k.k vklku gksrk gSA 

 

5.3 fpUg ifjikVh %  

 ge funsZ'kkad fpUg ifjikVh dk mi;ksx djrs gSaA 

 (i) /kzqo (niZ.k ds fy;s) ;k izdk'kh; dsUnz (ySal ds fy;s) dks ewy fcUnq ysaA 

  vkifrr fdj.k dh fn'kk dks /kukRed ysrs gq;s eq[; v{k ds vuqfn'k X v{k ysaA u, v, R o f Øe'k% oLrq ds] 

izfrfcEc ds] oØrk dsUnz ds o Qksdl ds x- funsZ'kkad dks O;Dr djrs gSaA 

 (ii)  y-funsZ'kkad] eq[; v{k ds Åij /kukRed o uhps _.kkRed fy;s tkrs gSaA 

  h1 o h2 Øe'k% oLrq o izfrfcEc ds y funsZ'kkad gksrs gSaA 

 uksV %  

  ;g fpUg ifjikVh niZ.k ls ijkorZu] lery ;k oØh; i`"Bksa ls ijkorZu ;k ySalksa ls ijkorZu ds fy;s gSA  
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5.4 xksyh; niZ.kksa ls ijkorZu ds fy;s lw=k % 

 (a)  niZ.k lw=k %  
f

1

R

2

u

1

v

1
   

  vory niZ.k ds fy;s oØrk dsUnz o Qksdl ds X-funsZ'kkad _.kkRed o mÙky niZ.k ds fy;s /kukRed gksrs gSaA  

  pwafd niZ.kksa esa izdk'k fdj.ksa X-fn'kk esa ihNs ijkofrZr gksrh gS blfy;s v dk _.kkRed fpUg okLrfod izfrfcEc o 

v dk /kukRed fpUg vkHkklh izfrfcEc dks n'kkZrk gSA 

 
Example 14. fp=k esa /kzqo (0, 0) rFkk x v{k ds vuqfn'k eq[; v{k okyk ,d xksyh; vory niZ.k n'kkZ;k x;k gS & 

(0, 0)
x v{k

oLrq
(–40, 1)

oØrk f=kT;k = 10 cm  
   fcUnq (– 40 cm, 1cm) ij ,d fcUnqor oLrq gS rks çfrfcEc dh fLFkfr D;k gksxh \ 

Solution :  fpUg ifjikVh ds vuqlkj  

   u = – 40 cm 

   h1 = +1 cm 

   f = – 5 cm. 

   
1 1 1

v u f
     

1 1 1

v 40 5
 
 

 ; v = 
40

7


cm  ; 2

1

h v

h u


  

    h2 = –
v

u


 × h1 = 

40
1

7

40

 
   
 


 = 

1

7
  cm 

    çfrfcEc dh fLFkfr 
40 1

cm, cm
7 7

 
 

 
 

Example 15. vfHklkjh fdj.ksa ,d xksyh; mÙky niZ.k ij bl çdkj vkifrr gksrh gSa fd mUgsa vkxs c<+kus ij os niZ.k ds 

ihNs 30 cm dh nwjh ij çdkf'kd v{k ij feyrh gaSA ijkofrZr fdj.ksa ,d vilkjh iqat bl çdkj cukrh gSa 

fd mUgsa vkxs c<+kus ij os niZ.k ls 1.2 ehVj nwj çdkf'kd v{k ij feyrh gSaA niZ.k dh Qksdl nwjh Kkr 

dhft,A 

Solution :  

    

   bl fLFkfr esa u = + 30 

   v = + 120 

    
1

f
 = 

1

v
 + 

1

u
 = 

1

120
+ 

1

30
 f = 24 cm  
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Example 16. çFke ijkorZu m1 ij ysrs gq, rhu mÙkjksÙkj ijkorZuksa ds ckn cus vfUre çfrfcEc dh fLFkfr Kkr dhft,A 

    ijkorZu :  niZ.k dk Qksdl = – 10 cm 

   u = – 15 cm 

   niZ.k lw=k yxkus ij :  
1 1 1

v u f
   

   v = – 30 cm. 

   lery niZ.k ij  ijkorZu ds fy, : 

   u = – 10 cm  v = 10 cm 

   iqu% oØh; niZ.k ij  ijkorZu ds fy, : 

   u = – 50 cm  f = – 10 cm 

   niZ.k lw=k yxkus ij : 
1 1 1

v u f
   

   v = – 12.5 cm 

O

15 cm

m1

oØrk f=kT;k= 20 cm

40 cm  

_____________________________________________________  

 (b)  vuqizLFk vko/kZu m = 2

1

h

h
 }kjk ifjHkkf"kr gS o m = 

v

u
  ls lEcfU/kr gSA m dh ifjHkk"kk ls m dk /kukRed fpUg 

lh/ks izfrfcEc o _.kkRed fpUg mYVs izfrfcEc dks n'kkZrk gSA 

 (c) niZ.kksa ls mÙkjksÙkj ijkorZu dh fLFkfr esa dqy vko/kZu m1 × m2 × m3 ......, }kjk fn;k tkrk gS] ;gk¡ m1, m2 

vkfn O;fäxr niZ.kksa }kjk mRiUu vko/kZu gSA  

  h1 o h2 oLrq o izfrfcEc ds Øe'k% y funsZ'kkad n'kkZrs gSaA  

  uksV % (a) o (b) dk mi;ksx djrs gq;s fuEu fu"d"kZ fudkys tk ldrs gSaA ¼Loa; tk¡p djsa½  

  oLrq dh izÑfr  izfrfcEc dh izÑfr mYVk ;k lh/kk 

  okLrfod    okLrfod mYVk 

  okLrfod    vkHkklh lh/kk 

  vkHkklh    okLrfod lh/kk 

  vkHkklh    vkHkklh mYVk 

 (d) (a) o (b) ; ls ge ikrs gS fd m = 
f f v

f u f





 (le; dh cpr djus okyk lw=k) 

 

Example 17. 20 cm oØrk f=kT;k okys ,d vory niZ.k ds eq[; v{k ds yEcor~ /kzqo ls 15 cm dh nwjh ij ,d 

foLrfjr oLrq j[kh gqbZ gSA vko/kZu Kkr dhft,A 

Solution :  u = – 15 cm  f = – 10 cm 

    
1 1 1

v u f
   ds mi;ksx ls ge izkIr djrs gS fd v = – 30 cm 

    m = 
v

u
  = – 2.  

   oSdfYid : m = 
f

f u
 = 

10

10 ( 15)



  
 = – 2 
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Example 18. ,d O;fDr ,d xksyh; niZ.k esa ns[krk gSA mlds psgjs ds çfrfcEc dk vkdkj mlds psgjs ds okLrfod 

vkdkj dk nqxquk gSA ;fn psgjk 20 cm dh nwjh ij gks rks niZ.k dh oØrk f=kT;k dh çd`fÙk Kkr dhft,A 

Solution :  O;fDr mlds psgjs dk çfrfcEc ns[k ik;sxk tc çfrfcEc vkHkklh gSA okLrfod fcEc dk vkHkklh çfrfcEc 

lh/kk gksrk gSA 

   vr%  m = 2    
v

u


 =  2 

   v = 40 cm 

   
1 1 1

v u f
   ;  f = – 40 cm   ;k R = 80 cm. 

   oSdfYid : m = 
f

f u
  2 =

f

f ( 20) 
 f = – 40 cm     ;k R = 80 cm 

 

Example 19. insZ ij ,d eksecÙkh ds çfrfcEc dk vkdkj blds okLrfod vkdkj dk nqxuk gSA ;fn eksecÙkh dks 5 cm 

foLFkkfir fd;k tkrk gS rks çfrfcEc dk vkdkj rhu xquk gks tkrk gSA niZ.k dh oØrk f=kT;k o çd`fÙk Kkr 

dhft,A 

Solution :  pwafd insZ ij cuk çfrfcEc okLrfod gS blfy, okLrfod oLrq o okLrfod çfrfcEc vory niZ.k dks n'kkZrs 

gaSA 

   m =
f

f u
  ds mi;ksx ls  ;k   – 2 = 

f

f (u)
  .....(1) 

   foLFkkiu ds ckn  – 3 = 
f

f (u 5) 
   .....(2) 

   [u + 5 D;ksa ?, u – 5 D;ksa ugha : vory niZ.k esa okLrfod çfrfcEc dk vkdkj rHkh c<+sxk tcfd okLrfod 

oLrq dks niZ.k ds ikl yk;k tk;sxkA ,slk djus ij bldk x funsZ'kkad c<+sxkA] 

   (1) o (2) ls f = – 30 cm  ;k   R = 60 cm  

_____________________________________________________ 

 (d)  çfrfcEc dk osx 

  (i) tc oLrq eq[; v{k ds vfHkyEcor~ xfr djrh gS %  

   (b) ls  

   ge tkurs gS fd 2

1

h

h
 =  

v

u


 vFkok  h2 = 

v

u
 × h1   

   ;fn fcUnq oLrq eq[; v{k ds yEcor~ xfr djrh gS ] oLrq rFkk çfrfcEc nksuks ds x–funsZ'kkad fu;r jgrs gSA 

Åij fn;s x;s lEcU/k dk le; ds lkis{k vodyu djus ij ge çkIr djrs gSA 

   2dh

dt
 = 

v

u
 1dh

dt
 

   ;gk¡ 1dh

dt
 oLrq dk eq[; v{k ds yEcor~ osx gS rFkk 2dh

dt
 çfrfcEc dk eq[; v{k ds yEcor~ osx gSA 

  (ii) tc oLrq eq[; v{k ds vuqfn'k xfr djrh gS %  

   niZ.k lw=k dk le; ds lkis{k vodyu djus ij ge ikrs gSa 
2

2

dv v du

dt dtu
  , tgk¡ 

dt

dv
 eq[; v{k ds vuqfn'k 

izfrfcEc dk osx o 
dt

du
 eq[; v{k ds vuqfn'k oLrq dk osx gSA _.kkRed fpUg n'kkZrk gS fd niZ.k esa 

izfrfcEc lnSo oLrq ds foifjr fn'kk esa xfr djrk gSA ;g ppkZ x-v{k ds vuqfn'k niZ.k ds lkis{k osx ds 

fy;s gSA 

  (iii) tc oLrq eq[; v{k ls dqN dks.k ij xfr djrh gS % oLrq ds osx dk eq[; v{k ds yEcor~ rFkk eq[; v{k ds 

vuqfn'k ?kVd yhft, rFkk çfrfcEc dk bu fn'kkvksa esa osx rFkk ifj.kkeh Kkr dhft,A  
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 (e) ,d niZ.k dh izdkf'kd 'kfä (Mk;ksIVlZ esa) = 
1

f
   

  f = fpUg ds lkFk Qksdl nwjh ¼ehVj esa½  

 (f) ;fn eq[; v{k ds vuqfn'k fLFkr oLrq cgqr NksVh ugha gS rks vuqnS/;Z vko/kZu = 2 1

2 1

v v

u u




 (;g lnSo mYVk gksxk) 

 (g) ;fn /kzqo ls nwjh dh rqyuk esa oLrq dk vkdkj vR;Yi gS rks  

 niZ.k lw=k dk vodyu djus ij ge izkIr djrs gS fd 
dv

du
 = 

2

2

v

u
 . 

 xf.krh; :i ls 'du' oLrq dh fLFkfr esa vYi ifjorZu o 'dv' izfrfcEc dh fLFkfr esa laxr ifjorZu dks n'kkZrk gSA ;fn 

,d NksVh oLrq eq[; v{k ds vuqfn'k j[kh gS rks 'du' oLrq ds vkdkj o dv eq[; v{k ds vuqfn'k blds izfrfcEc ds 

vkdkj dks n'kkZrk gSA ¼/;ku jgs fd Qksdl oLrq ds çkjfEHkd rFkk vfUre fcUnq ds chp ugha gksuk pkfg,½ bl fLFkfr 

esa 
dt

dv
 vuqnS/;Z vko/kZu dgykrk gSA _.kkRed fpUg izfrfcEc ds O;qRØe dks n'kkZrk gS (izfrfcEc o niZ.k dh izÑfr 

ij vk/kkfjr ugha)  

 

 

Example 20. 10 lseh0 Qksdl nwjh ds ,d vory niZ.k ds eq[; v{k ij /kzqo ls 60 lseh0 dh nwjh ij ,d fcUnqor oLrq 

fLFkr gSA Kkr dhft, & 

   (a) çfrfcEc dh fLFkfr 

   (b) ;fn oLrq dks eq[; v{k ij niZ.k dh vksj 1 mm foLFkkfir fd;k tk;s rks çfrfcEc dk foLFkkiu Kkr 

dhft,A  ifj.kke dks le>kb;sA 

Solution :  (a) u = – 60 cm 

    f = – 10cm 

    
fu

v
u f




 =
10 ( 60)

60 ( 10)

 

  
 = 

600

50
 = –12 cm. 

   (b)  
1 1 1

v u f
   

    vodyu djus ij dv = – 
2

2

v

u
du = –

2
12

60

 
 
 

 [1 mm ]  = – 
1

25
 mm 

    [ du = 1mm; du dk fpUg + gS D;ksafd ;g fpUg ifjikVh }kjk /kuRed fn'kk esa foLFkkfir fd;k x;k gSA] 

   (a)  dv dk _.kkRed fpUg n'kkZrk gS fd çfrfcEc _.kkRed fn'kk esa foLFkkfir gksrk gSA  

   (b) v dk fpUg _.kkRed gS tks n'kkZrk gS fd çfrfcEc] /kzqo ds _.kkRed vksj curk gSA (a) o (b) lkFk esa 

n'kkZrs gaS fd çfrfcEc /kzqo ls nwj foLFkkfir gksxkA 

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 - 18 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

_____________________________________________________ 

 (h)  U;wVu dk lw=k % XY = f2   

 X o Y eq[; Qksdl ls Øe'k% oLrq o izfrfcEc dh nwjh (eq[; v{k ds vuqfn'k) gSA ;g lw=k dke esa fy;k tk ldrk gS 

tcfd nwfj;k¡ Qksdl ls iwNh x;h gksa ;k nh x;h gkasA  

6. izdk'k dk viorZu % 

 ,d ek/;e ls nwljs ek/;e esa xqtjus ij izdk'k fdj.kksa dk muds okLrfod iFk ls fopyu viorZu dgykrk gSA  

   ;fn izdk'k dk vkiru dks.k (0 < i < 90) gks rks ;g vius iFk ls fopfyr gks tkrk gSA bldk dkj.k izdk'k dk 

,d ek/;e ls nwljs ek/;e esa xqtjus ij osx esa ifjorZu gSA  

  ;fn izdk'k vfHkyEcor~ vkifrr gksrk gS rks ;g fcuk eqM+s nwljs ek/;e esa pyk tkrk gS fdUrq fQj Hkh bls 

viorZu dgrs gSaA  

   fdlh ek/;e dk viorZukad ml xq.kkad }kjk ifjHkkf"kr fd;k tkrk gS ftlls izdk'k dk osx fuokZr esa izdk'k ds 

osx dh rqyuk esa ?kV tkrk gSA  

   
c

v
   =

fuokZr e sa çdk'k dh pky

ek/; e e sa çdk'k dh pky
 

  mPp (fuEu) viorZukad] ek/;e esa fuEu (mPp) izdk'k ds osx dks n'kkZrk gS blfy;s bls l?ku (fojy) ek/;e 

dgrs gSaA

6.1 viorZu dk fu;e 

 (a) vkifrr fdj.k] vkiru fcUnq ij viorhZ i`"B ij vfHkyEc o viofrZr fdj.k rhuksa ,d gh ry esa fLFkr gksrs  

 gSa ftls vkiru ry ;k viorZu ry dgrs gSaA 

     (b) 
Sin i

Sin r
 = ek/;eksa ds fdlh ;qXe ds fy;s o nh x;h rjaxnS/;Z ds izdk'k ds fy;s fu;rkadA bls LuSy dk fu;e 

 dgrs gSaA 

N

N'

vkifrr fdj.k

viofrZr fdj.k

ek/;e 1(n )1

ek/;e 2 (n )2

i

r

 
  fu;e.  

    
Sin i

Sin r
  = 2

1

n

n
 = 1

2

v

v
 = 1

2




 

  lokyksa esa mi;ksx ds fy;s ;kn j[ksa 

    n1sini = n2sinr 

   2

1

n

n
=  1n2 = igys ek/;e ds lkis{k nwljs ek/;e dk viorZukad 

   C = gok (;k fuokZr) esa izdk'k dk osx = 3 x 108 m/s. 

 fo'ks"k fLFkfr;k¡ % 

   vfHkyEc vkiru : i = 0  

  LuSy ds fu;e ls : r = 0      
N

N'

vkifrr fdj.k

viofrZr fdj.k

ek/;e 1

ek/;e 2
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 tc izdk'k l?ku ls fojy ek/;e esa xeu djrk gS rks ;g vfHkyEc ls nwj eqM+rk gSA 

A

N

B

N'

I I 'fojy

l?ku

C

i

r

 d = r-i

    r > i  
   tc izdk'k fojy ls l?ku ek/;e esa xeu djrk gS rks ;g vfHkyEc dh vksj eqM+rk gSA 

A

N

B

r

N'

 '

i fojy

l?ku

C  
 

uksV %  viorZukad mPp gksus ij ek/;e l?ku (izdkf'kd :i ls) gksrk gS 

  viorZu ds nkSjku izdk'k dh vko`fr ifjofrZr ugh gksrh gSA 

  fuokZr ds lkis{k ek/;e dk viorZukad = r r    

  nfuokZr  = 1 ; ngok =  1 ;  nikuh  (ek/; eku) = 4/3  ; ndk¡p (ek/; eku)= 3/2  

6.2 viorZu ds dkj.k fdlh fdj.k dk fopyu 

 i dks.k ij vkifrr o r dks.k ij viofrZr ,d fdj.k dk fopyu ¼½ fuEu lehdj.k }kjk fn;k tkrk gSA  = |i  r|. 

 

 
Example 21.  fp=kkuqlkj ,d izdk'k fdj.k dkap ds xksys ij 600 dks.k ij fp=kkuqlkj vkifrr gksrh gSA dks.k r, r’, e Kkr 

djks rFkk nksuks viorZuksa ds i'pkr~ dqy fopyu Hkh Kkr djksA  

 

Solution :  Lusy ds fu;e ls 1sin60° = 3 sinr     r = 30° 

   lefefr ls r’ = r = 30°. 

   nwljh lrg ij Lusy ds fu;e ls 1sin e = 3 sinr  e = 60° 

   izFke lrg ds dkj.k fopyu = i – r = 60° – 30° = 30°  

   nwljh lrg ds dkj.k fopyu = e – r’ = 60° – 30° = 30°  

   blfy,] dqqy fopyu = 60°. 
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Example 22. fp=kkuqlkj ikuh ls gok esa viofrZr izdk'k fdj.k ds }kjk cuk;k x;k dks.k a Kkr djks  

a

sin 3/5
–1

=4/3
ikuh

=1

gok

 

Solution :  Lusy ds fu;e ls  

   Wsin W = a sin a       
4 3

1
3 5
  sin a   

   sin a = 
4

5
               a = sin–1

4

5
 

 

Example 23. ;fn 'b' ek/;e esa izdk'k dh pky 
c

3
 gks rks ‘a’ ek/;e es izdk'k dh pky Kkr djksA ;gk¡ c = fuokZr esa 

izdk'k dh pky vkSj 'a' ls 'b’ ek/;e esa viofrZr rjax vfHkyEc ls Øe'k% 45° o 60° dk dks.k cukrh gS  

Solution :  Lusy ds fu;e ls  

   a sin a = b sin b 

   
a

c

v
 sin a =  

b

c

v
sin b. 

   
a

c

v
 sin 45° =  

c

c / 3
sin 60°.           va =

2c

3 3
  

 

_____________________________________________________  

6.3 izdk'k fdj.kksa ds O;qRØerk dk fl)kUr % 

     (a) ijkofrZr fdj.k ds iFk ds vuqfn'k xeu djrh gq;h ,d fdj.k vkifrr fdj.k ds iFk ds vuqfn'k ijkofrZr 

 gksrh gSA 

 (b) ,d viofrZr fdj.k tks blh ds iFk ds vuqfn'k ihNs dh vksj xeu djrh gS] vkifrr fdj.k ds iFk ds vuqfn'k 

 viofrZr gksrh gSA bl izdkj vkifrr o viofrZr fdj.k ,d nwljs ds O;qRØe gksrh gSA  

 

7. ,d lekukUrj ifêdk ls viorZu % 

 nksuksa vksj leku ek/;e fy;s gq;s ,d lekUrj ifêdk ls gksdj tc izdk'k xqtjrk gS rks & 

      (a)  fuxZr fdj.k] vkifrr fdj.k ds lekukUrj gksrh gSA 

  uksV % fuxZr fdj.k] vkifrr fdj.k ds lekUrj ugh gksxh ;fn ifêdk ds nksuksa vksj dk ek/;e vyx&vyx gSA 

 (b) izdk'k fdj.k esa vuqizLFk foLFkkiu gksxk ¼Nk=k bls Lo;a O;qRiUu dj ldrk gS½    

 

  d =
t sin(i r)

cosr


      t  = ifêdk dh eksVkbZ 
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Example 24. izdk'k fdj.k dk foLFkkiu Kkr dhft, tcfd ;g gok esa j[kh 10 cm eksVh dkap dh ifV~Vdk ls xqtjrh 

gSA gok esa vkiru dks.k 60° gS rFkk dkap esa viorZu dks.k 45° gSA  

vuqizLFk 

foLFkkiu
 

Solution :  d =  
t sin(i r)

cosr


 = 

10sin(60 45 )

cos45

  


= 

10sin15

cos45




 = 10 5  sin 15°.    

_____________________________________________________  

7.1 Mwch gqbZ oLrq dh vkHkklh xgjkbZ o foLFkkiu

fudV vfHkyEc vkiru (vYi vkiru dks.k i) ij vkHkklh xgjkbZ (d)  

 d=  
d

n
vkisf{kd

  ;gk¡ nvkisf{kd =  i

r

n ( )

n ( )

vkiru ek/;e  dk viorZukad

viorZu ek/;e  dk viorZukad
 

 d = vUr%i`"B ls oLrq dh nwjh = okLrfod xgjkbZ 

 d’ = vUr%i`"B ls izfrfcEc dh nwjh = vkHkklh xgjkbZ  

 v = lrg ds lkis{k vUr i`"B ds yEcor~ oLrq dk osx  

 v´ = lrg ds lkis{k vUr ì"B ds yEcor~ izfrfcEc dk osx  

 ;g lw=k] LuSy ds fu;e dk mi;ksx djrs gq;s o fudV vfHkyEc vkiru dh 'krZ ykxw djrs gq;s vklkuh ls O;qRiUu 

fd;k tk ldrk gSA 

I I '

fojy

l?ku

oLrq

izfrfcEc
d'

d

izs{kd

    

I I '

fojy

l?ku

oLrq

izfrfcEc

d'd

izs{kd  

 vkHkklh foLFkkiu  =  d 











vkisf{kdn

1
1  

 

Example 25. ,d oLrq ikuh esa 100 cm nwjh ij fLFkr gSSA mls gok ls vfHkyEcor~ ns[kk tkrk gS rks oLrq dh vkHkklh 

xgjkbZ Kkr djksA   

Solution :    d= 
d

n
vkisf{kd

 =
100

4 / 3

1

= 75 cm. 
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Example 26. ,d vory niZ.k ikuh ds vUnj fp=kkuqlkj fLFkr gSA bldh pedhyh lrg Åij dh rjQ o eq[; v{k 

m/okZ/kj gSA fdj.ks eq[; v{k ds lekUrj niZ.k ij fxj jgh gSA vfUre izfrfcEc dh fLFkfr Kkr djksA  

ikuh

4/3

gok

30 cm

R = 40 cm  
Solution :  ,d fdj.k ikuh dh lrg ls fcuk fopfyr gq, xqtjrh gS vkSj eq[; vz{k ds lekUrj pyrh gqbZ niZ.k ls 

Vdjkrh gSA blfy, niZ.k ds fy, oLrq vuUr ij gS ¼fp=k esa½ bldk izfrfcEc A niZ.k ls 20 cm nwj fLFkr 

Qksdl ij curk gS rks ikuh o gok dh l;qaDr lrg ds fy, d = 10 cm   

ikuh

4/3

gok

30 cm30 cm30 cm

R = 40 cm

10 cm
d'

A

B

 

    d’ = 
w

a

d

n

n

 
 
 

=
10

4 / 3

1

 
 
 

= 7.5 cm. 

Example 27. fp=k dh lgk;rk ls  

   (i) i{kh dh vkHkklh Å¡pkbZ Kkr djks     

   (ii) eNyh dh vkHkklh xgjkbZ Kkr djks  

   (iii) eNyh ds fy, i{kh fdl nwjh ij izrhr gksxk   

   (iv) i{kh ds fy, eNyh fdl nwjh ij izrhr gksxh  

   (v) ;fn i{kh dk osx uhps dh vksj 12 cm/sec o eNyh dk 

osx 12 cm/sec Åij dh vksj gks] rks ,d nwljs ds lkis{k 

buds osx Kkr dfj;sA  

 

36 cm

36 cm

gok
(n=1)

ikuh
(n =4/3)

 

Solution :  (i) dB = 
36 36

1 3 / 4

4

3



 
 
 

 = 48 cm         (ii) dF = 
36

4 / 3
 = 27 cm 

   (iii) eNyh ds fy, :  dF = 36 + 48 = 84 cm       (iv) i{kh ds fy, ::  dB = 27 + 36 = 63 cm. 

   (v) i{kh ds lkis{k eNyh dk osx = 12 + 
12

4 / 3
 = 21 cm.  

    eNyh ds lkis{k i{kh dk osx = 12 + 
12

3 / 4
 = 28 cm.  
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Example 28. fp=k dks ns[kks]   

3cm

21cm

3/2

R=20cm

gok

O

 
   niZ.k }kjk cuk;s x;s vfUre izfrfcEc dh nwjh Kkr djksA   

Solution :  foLFkkiu = 
1

3 1
3 / 2

 
 

 
 

   niZ.k ds fy, oLrq dh nwjh = 21 – 
1

3 1
3 / 2

 
 

 
  = 20 cm 

   niZ.k o oLrq ds chp nqjh = 20 cm 

   oLrq niZ.k ds oÑrk dsUnz ij fLFkr gSA vr% izdk'k fdj.ksa iqu% vius iFk ij tk,xh vkSj izfrfcEc Lo;a oLrq 

ij cusxkA  

_____________________________________________________ 

7.2  ,d la;qDr ifêdk ls viorZu  

 (;k n0 viorZukad ds ek/;e ls ns[kus ij vla[; lekukUrj ek/;eksa }kjk viorZu) 

 vkHkklh xgjkbZ (vfUre i`"B ls vfUre izfrfcEc dh nwjh)  

 = 1

1  

t

n
vkisf{kd

 + 2

2  

t

n vkisf{kd

 + 3

3  

t

n
vkisf{kd

 +...... + n

n

t

n
vkisf{kd

 

 vkHkklh foLFkkiu = t1
1  

1
1

n

 
 
  vkisf{kd

+t2
2 

1
1

n

 
 

  vkisf{kd

+......+  
n

n
1

n

 
 

  vkisf{kd

  

 tgk¡ ' t ' eksVkbZ dks o ' n ' laxr ek/;e ds viorZukad ¼izs{kd dk ek/;e ds lkis{k½ dks 

O;Dr djrk gSA   

 (vFkkZr  n1 vkisf{kd = n1/n0, n2 vkisf{kd = n2/n0 vkfn)  

 

t3 t2 t1

n3 n2 n1n0

izs{kd oLrq

 

 

Example 29. fp=k ns[kks] oLrq dh vkHkklh xgjkbZ Kkr djks \ tc bldks lrg AB ds uhps ls ns[kk tkrk gSA  

15cm

20cm

oLrq

=2

=1.5

B
A

çs{kd

 =1.8

C D

 

Solution :  DvkHkklh = 
d


  = 

20

2

1.8

 
 
 

 + 
15

1.5

1.8

 
 
 

 = 18 + 18 = 36 cm. 


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_____________________________________________________  

8 . ØkfUrd dks.k o iw.kZ vkUrfjd ijkorZu (T. I. R.) 

 ØkfUrd dks.k] l?ku ek/;e esa cuk;k x;k og dks.k gS] ftlds fy;s fojy ek/;e esa viorZu dks.k 90° gksrk gSA tc 

l?ku ek/;e esa dks.k] ØkfUrd dks.k ls vf/kd gks tkrk gS rks izdk'k fdj.k ijkorZu ds fu;eksa dk ikyu djrs gq;s 

iqu% l?ku ek/;e esa ijkofrZr gks tkrh gS rFkk vUrjki`"B ,d iw.kZ ijkorhZ niZ.k dh Hkkafr O;ogkj djrk gSA 

 fp=k esa     

 O = oLrq 

 NN = vUrjkì"B ij vfHkyEc 

 II = vUrjki`"B 

 C = ØkfUrd dks.k 

 AB = iw.kZ vkUrfjd ijkorZu ds dkj.k ijkofrZr fdj.k 

 tc i = C  rc  r = 90°   

 C = sin–1 r

d

n

n
            

 

r

i

N

N'

r

N

N'

r

N

r = ii

N'

C

90
0

> C

fojy

l?ku

I I'
A

B

 

8.1 iw.kZ vkUrfjd ijkorZu dh 'krs± 

 (a) izdk'k] vUrjki`"B ij l?ku ek/;e ls vkifrr gksuk pkfg;sA 

 (b) vkiru dks.k] ØkfUrd dks.k ls cM+k gksuk pkfg;s (i > c) fp=k esa r vkSj d viorZukadks okys nks ek/;eksa dks i`Fkd 

djus okys vUrjki`"B ls h nwjh ij l?ku ek/;e esa j[kh ,d iznhIr oLrq dks n'kkZ;k x;k gSA ¼r o d Øe'k% fojy 

o l?ku ek/;eksa ds fy;s gS½    

  fp=k esa fdj.k 1 i`"B ls] ØkfUrd dks.k C ls de dks.k ij Vdjkrh 

gS vkSj fojy ek/;e esa viofrZr gks tkrh gSA fdj.k 2 i`"B ls 

ØkfUrd dks.k ij Vdjkrh gS o vUrjki`"B ij Li'khZ viofrZr gks 

tkrh gSA fdj.k 3, vUrjki`"B ls ØkfUrd dks.k ls cM+s dks.k ij 

Vdjkrh gS vkSj vkUrfjd ijkofrZr gks tkrh gSA mu fcUnqvksa dk 

fcUnq iFk tgk¡ fdj.k] ØkfUrd dks.k ij Vdjkrh gS] izfrnhIrh dk 

o`Ùk dgykrk gSA  

90º

c

h
3

2

1

r

d

çfrnhIrh dk oÙ̀k

 

  os lHkh fdj.ks tks bl o`Ùk ds vUnj vkifrr gksrh gS] fojy ek/;e esa viofrZr gks tkrh g SA ;fn ,d izs{kd fojy 

ek/;e esa gS rks og dsoy izfrnhIrh o`Ùk ls vkus okys izdk'k dks gh ns[k ldsxkA ;fn izfrnhIrh o`Ùk dks ,d 

o`Ùkkdkj vikjn'khZ IysV ls <d fn;k tk;s rks fojy ek/;e esa dksbZ izdk'k viofrZr ugha gksxk vkSj rc oLrq dks 

fojy ek/;e ls ugh ns[kk tk ldsxkA izfrnhIrh o`Ùk dh f=kT;k vklkuh ls Kkr dh tk ldrh gSA 

 
Example 30. tc fdj.k dkap ls fuokZr esa tkrh gS] rks dkap ek/;e ( = 1.5) esa cuk;k tk ldus okyk vf/kdre dks.k 

Kkr djksA  

Solution :  1.5 sin C = 1 sin 90°, tgk¡ C = ØkfUrd dks.k 

   sin C = 2/3 ; C = sin–1 2/3 
 

Example 31. ,d ek/;e (m = 2) es viorZu dks.k Kkr dhft, ;fn çdk'k fuokZr esa ØkfUrd dks.k ls nqxquk dks.k cukrs 

gq, vkifrr gksrk gSA 

Solution :   pqafd vkifrr fdj.k fojy ek/;e esa gSA vr% iw.kZ vkUrfjd ijkorZu lEHko ugha gSA  

   C = sin–1 
1


 = 30° 

    i = 2C = 60° 

   Lusy ds fu;e ls 1 sin 60º = 2 sin r 

   sin r =
3

4
;   r = sin–1 

3

4

 
  
 

.   
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Example 32. dks.k  dk eku D;k gksuk pkfg;s rkfd fizTe (n = 3/2) ds i`"B AC ij yEcor~ izos'k djus okyk izdk'k 

nwljs viorZd ì"B AB dks ikj u djsA 

 

A 

B C  
Solution :  izdk'k fdj.k i`"B AC ls fcuk eqM+s xqtjsxh ;fn ;g yEcor~ 

vkifrr gksrh gSA ekuk ;g ì"B AB ls vkiru dks.k i ij 

Vdjkrh gSA       

   i = 90 – 

   vko';d fLFkfr ds fy, : 90° –  >C 

   ;k  sin (90°)  > sinC  

   ;k  cos>  sinC =  
1

3 / 2
 = 

2

3
  ;k  <  cos–1 2

3
. 

 

 

A 

i 

B C 

n=3/2 

 
 

Example 33. gok esa j[kh dkap dh ,d NM+ ds viorZukad n dk eku fdruk gksuk pkfg;s rkfd NM+ ds lery i`"B ls 

izos'k djus okyh izdk'k fdj.k NM+ ds oØh; i`"B dks ikj u djsA  

Solution :  ;g vko';d gS fd lHkh laHkkfor r’ ØkfUrd dks.k ls cM+s gksus pkfg;sA ;g Lor% iwjk gks tk;sxk ;fn U;wure 

r’ ØkfUrd dks.k ls vf/kd gS   ..........(A) 

   dks.k r’ U;wure gksxk tcfd r vf/kdre vFkkZr~ C( D;kas ?) bl izdkj r’ dk U;wure eku 90 – C gSA  

   'krZ (A) ls %   

    90° – C > C rFkk C < 45° 

                     sin C < sin 45° ;  

   
1

n
 <

1

2
  

   ;k n > 2    

dk¡p

gok

i

r

r'

 
 

_____________________________________________________  

9. ,d fizT+e ds vfHkyk{kf.kd % 

 (a) ,d nwljs ij fdlh dks.k ij >qds gq;s nks lery i`"Bksa ls f?kjk gqvk ,d lekaxh Bksl ikjn'khZ o viorhZ ek/;e] 

fizT+e dgykrk gSA 

 
  f=kfoe n`';        

  ,d fizT+e ls viorZu % 

  ,d vksj dk n'̀;  
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 (b) PQ o PR viorhZ i`"B gSaA 

 (c) QPR = A, dks fizT+e dks.k ;k viorhZ dks.k dgrs gSaA ¼'kh"kZ dks.k Hkh dgrs gS½ 

 (d)  = fopyu dks.k 

      (e) ,d fizT+e ls ,do.khZ izdk'k ¼,dy rjax yEckbZ½ fdj.k ds viorZu ds fy;s & 

   = (i + e)  (r1 + r2) rFkk r1 + r2 = A

   = i + e  A. 

      (f) i ds lkFk  esa ifjorZu fp=k esa n'kkZ;k x;k gSA  

  ,d   (U;wure dks NksM+dj) ds fy;s vkiru dks.k ds nks eku gksrs gSaA ;fn i o e dks ,d nwljs ls cny fn;k 

  tk;s rks izdk'k ds O;qRØe fu;e ds dkj.k gesa  dk ogh eku izkIr gksrk gSA    

i=ei
U;wure

(e=90 )
0

i=90
0

e= i
U;wure

d
U;wure

d
vf/kdre

d

i

d

i=x
e=y

i=y
e=x  

  Note : (i)  mi;qZDr ifj.kke dk mi;ksx djus ds fy, fizTe ds nksuksa vksj ek/;e leku gksuk pkfg,A  

    (ii)  mi;qZDr vkjs[k ds vk/kkj ij ge fuEu ifj.kke O;qRiUu dj ldrs gSa ftuds vuqlkj ,d fu;r 

fopyu ds fy, i o e ijLij ifjorZuh; gS vFkkZr~ fn, gq, fopyu ds fy, nks vkiru dks.k gksrs 

gSaA (U;wure fopyu dks NksM+dj)  

     

i r1 r2 e 

1 2 4 4 5

4 3 2 1 5  
      (g) dsoy vkSj dsoy ,d gh vkiru dks.k gksrk gS ftlds fy;s fopyu dks.k U;wure gksrk gSA 

 (h) tc  = U;wure, U;wure fopyu dks.k rc i = e  vkSj r1 = r2, viorhZ i~"Bksa ds lkis{k fdj.k lefer :i ls xqtjrh 

gSA lk/kkj.k x.kuk ls ge n'kkZ ldrs gSa fd U;wure  = 2iU;wure – A 

  tgk¡ iU;wure = U;wure fopyu ds fy;s vkiru dks.k o r = A/2. 

     nvkisf{kd =

mA
2

A
2

sin

sin

  
 

 
 

,  ;gka nvkisf{kd = 
n

n
fizTe

cká ek/;e

 rFkk U;wure = (n  1) A ( A ds NksVs ekuks ds fy;s)   

 (i) ,d irys fizT+e ( A 10o) ds fy;s o i ds NksVs eku ds fy;s = ( nlkis{k  1 ) A    tgk¡ nlkis{k =  
n

n
fizTe

ifjos'k

 

 
Example 34. ,d fizTe dk viorZd dks.k A = 60º rFkk bldk viorZukad n = 3/2 gSA U;wure fopyu izkIr djus ds 

fy;s vkiru dks.k i fdruk gksxk \ U;wure fopyu Hkh Kkr fdft;sA [cká ek/;e gok (n = 1) ysa]  

Solution :  U;wure fopyu ds fy;s r1 = r2 = 
A

2
 = 30º. 

   i`"B I ij Lusy dk fu;e yxkus ij 1 × sin i = 
3

2
 sin 30º i = 1 3

sin
4

  
 
 

 

   U;wure = 2sin–1 3

4

 
 
 

 – 
3


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Example 35. fp=k ns[ksaA viorZd dks.k 4º o viorZukad 
3

2
 okys ,d fizTe }kjk mRiUu fopyu Kkr dhft;sA 

 

Solution :   = (
3

2
 – 1) × 4° = 2° 

Example 36. A = 60º, n = 
7

3
 okys ,d fizTe ds fy;s U;wure lEHko vkiru dks.k Kkr dhft;s rkfd izdk'k fdj.k 

nwljs i`"B ls viofrZr gksA vf/kdre Hkh Kkr fdft;sA  

Solution :  U;wure vkiru dh fLFkfr es dks.k] fp=k esa n'kkZ;s vuqlkj gksaxsA     

   Lusy dk fu;e ysus ij : 

   1 × sin iU;wure =  
7

3
 sin ( A – C) 

   =
7

3
 (sin A cos C – cos A sin C) 

   = 
7

3

3 3
sin60 1 cos60

7 7

 
   

 

 = 
1

2
 

     iU;wure  = 30°   

    vf/kdre = iU;wure + 90° – A = 30° + 90° – 600 = 60°. 

 

 

C

A-C

Ai
U;wure

 

 

Example 37.   n'kkZb;s ;fn A > Avf/kdre (= 2 C), rc ' i ' ds fdlh Hkh eku ds fy;s nwljs viorZd i`"B PR ij iw.kZ vkUrfjd 

ijkorZu gksrk gSA  

Solution :  nwljs i`"B ij T.I.R. ds fy;s r’ > C    

    (A – r) > C  rFkk A > (C + r)  

   mijksDr lEcU/k lUrq"V gksxk ;fn  

   ;k A > C + rvf/kdre   ;k   A > C + C ;k   A > 2C  

_____________________________________________________ 

 (j) mijksDr mnkgj.k ds vk/kkj ij rFkk leku dkj.k ds fy, ;g n'kkZ;k tk ldrk gS fd & 

  (i) ;fn A > 2C rks lHkh fdj.ksa nwljs i`"B ls ijkofrZr gks tkrh gSaA 

  (ii) ;fn A  C rc dksbZ Hkh fdj.k nwljs ì"B ls ijkofrZr ugha gksrh gS vFkkZr lHkh fdj.ksa nwljh lrg ls 

viofrZr gks tkrh gSaA 

  (iii) ;fn 2C  A > C rks dqN fdj.ksa nwljh lrg ls ijkofrZr gks tkrh gSa o dqN fdj.ksa viofrZr gksrh gSA ;g 

vkiru dks.k ij fuHkZj djrk gSA 

 (k) i ds nks ekuksa ds fy,   vf/kdre gksrk gS     iU;wure (e = 90º ds laxr) o i = 90º (eU;wure ds laxr).  

  iU;wure ds fy;s % nssin iU;wure = npsin(A – C)  

  ;fn  i <  iU;wure rc nwljs viorhZ i`"B PR ij iw.kZ vkUrfjd ijkorZu gksrk gSA 

i
U;wure

CA–C
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_____________________________________________________ 

10. izdk'k dk fo{ksi.k % 

 ,d 'osr izdk'k fdj.k dk ?kVdksa esa foHkDr gksdj ¼dks.kh; :i ls½ vyx&vyx fn'kkvksa esa QSyuk izdk'k dk fo{ksi.k 

dgykrk gS [;g lHkh fo|qr pqEcdh; rjaxksa ds fy;s ykxw gksrk gS]A ;g ?kVuk gksrh gS D;ksafd vyx&vyx rjaxnS/;ksZa 

dk izdk'k fuokZr esa leku pky ls fdUrq fdlh ek/;e esa vyx&vyx pkyksa ls xfr djrk gSA 

 bl izdkj fdlh ek/;e dk viorZukad rjaxns/;Z ij Hkh fuHkZj djrk gSA rjaxnS/;Z ds lkFk viorZukad esa ifjorZu dks 

dkSph ds lw=k }kjk fn;k tkrk gSA  

 dkSph dk lw=k % n () = 
2

b
a 


 ;gk¡ a o b ek/;e ds /kukRed fu;rkad gSA 

 uksV %  

  ;g ?kVuk /ofu rjaxksa esa ugh gksrh gSA 

  viofrZr (fo{ksfir) izdk'k esa pje jaxks dh fdj.kksa ds chp dk dks.k fo{ksi.k dks.k dgykrk gSA  = v
 r   

(fp=k (a))  

  fp=k (a) o (c) fo{ksi.k n'kkZrs gSa tcfd fp=k (b) esa dksbZ fo{ksi.k ugh gSA 


v


r



gok

ek/;e

yky

cSaxuh
(a) ihyk

y = ek/;  fopyu 

;k iqat esa fopyu

'osr çdk'k

      

yky

cSaxuh

gok

'osr fdj.k

ek/;e

(b)

ihyk

lHkh ,d&nwljs 

ds lekUrj gS

 = 0

 



ry
v

'osr fdj.k

A

(c)

R
Y
V

 
 vYi fizT+e dks.k ‘A’ ds fizT+e o NksVs ‘i’  ds fy;s %  = v – r = (nv – nr)A  
 

 

Example 38. yky o cSaxuh izdk'k ds fy;s f¶yaV dk¡p ds vkiorZukad Øe'k% 1.613 o 1.632 gSA bl f¶yaV dkap ftldk 

viorZu dks.k 5°   gS] ds  ,d irys fizTe }kjk mRiUu dks.kh; fo{ksi.k Kkr fdft;s A   

Solution :  yky izdk'k dk fo{ksi r = (r – 1)A rFkk cSaxuh izdk'k dk fopyu v = (v – 1)A gSA  

   fo{ksi.k = v – r = (v – r)A = (1.632 – 1.613) × 5° = 0.095°. 

   iqat dk fopyu (ek/; fopyu)  = y = (ny – 1)A 

   nv, nr o ny Øe'k% cSaxuh] yky o ihys jaxks ds fy;s inkFkZ ds viorZukad gSaA 

uksV %  ;fn  dk vkSlr eku de gS rks v – r Hkh de gksrk gS vkSj ;fn   dk vkSlr eku vf/kd gS rks v – r Hkh vf/kd 

gksrk gSA bl izdkj ek/; fopyu vf/kd gksus ij dks.kh; fo{ksi.k Hkh vf/kd gksxkA 
 

———————————————————————————————————  

 fo{ksi.k {kerk () : fizT+e ds inkFkZ dh fo{ksi.k {kerk () fuEu lw=k }kjk nh tkrh gSA 

  =  v r

y

n n

n 1




 

 

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 - 29 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 uksV % 

   ek/;e dk xq.k gSA 

  vYi fizT+e dks.k okys fizT+e (A 10o ) o NksVs dks.k i ij vkifrr izdk'k ds fy;s :  

  v r

y

n n

n 1




 = v r

y

  


= 

y




= 

dks.kh; fo{ksi.k

ek/; fdj.k ¼ihyk½ dk fopyu
 

  [ny = v rn n

2


] ;fn loky esa ny ugha fn;k gqvk gS]    

  n  1 = laxr jax ds fy;s ek/;e dh viofrZrkA 

 

 
Example 39. yky o cSaxuh jaxks ds fy;s dk¡p dk viorZukad Øe'k% 1.50 vkSj 1.60 gSA Kkr dhft;s  

   (a) ihys jax ds fy;s vkorZukad yxHkx (b) ek/;e dh fo{ksi.k {kerk  

Solution :  (a) r ~  = v R

2

 
= 

1.50 1.60

2


1.55 (b)  = v R

r 1

 

 
=

1.60 1.50

1.55 1




= 0.18. 

———————————————————————————————————  

10.1 fcuk fopyu ds fo{ksi.k ¼lh/kk n`'; la;kstu½ 

     fcuk fopyu ds fo{ksi.k ds fy;s 'krZ gS % 

 yn 1  A =  yn 1   A  
v rn n

1
2

 
 

 
A   v rn n

1
2

  
 

 
A

 dks.kh; fo{ksi.k o fopyu ds vyx&vyx la;kstuksa dks izkIr djus ds fy;s nks ;k vf/kd fizT+eksa dks fofHkUu rjhdksa ls 

tksM+k tk ldrk gSA  

  ;k  ;k     

 

10.2 fo{ksi.k ds fcuk fopyu ¼foo.kZ la;kstu½  

 blds fy;s 'krZ gS % (nv
  nr) A = (nv  nr) A  

  ;k  ;k   

 

 

Example 40. ;fn nks fizTe fp=kkuqlkj tqM+s gksa rks la;kstu ij vkifrr ,d 'osr izdk'k fdj.k dk fopyu dks.k o dqy 

dks.kh; fo{ksi.k Kkr fdft;sA           

2º4º

 ' =1.7, ' =1.5V R

 V R=1.5, =1.4

'osr fdj.k
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Solution :  nksuks fizTe izdk'k fdj.kkas dks muds vk/kkjksa dh vksj vFkkZr~ leku fn'kk esa eksM+rs gS A bl izdkj nksuksaa fizTeksa 

ds }kjk mRiUu eksM+ ;ksxkRed gSA  

   dqy dks.kh; fo{ksi.k =  + ’ = (V – R) A + (’V – ’R) A’ = (1.5 – 1.4) 4º + (1.7 – 1.5)2º = 0.8° 

   dqy fopyu =  + ´ = V R 1
2

  
 

 
 A + V R' '

1
2

  
 

 
A’ 

   = 
1.5 1.4

1
2

 
 

 
 0.4º + 

1.7 1.5
1

2

 
 

 
 0.2º 

   = (1.45 – 1) 0.4º + (1.6 – 1) 0.2º 

   = 0.45 × 0.4º + 0.6 × 0.2º = 1.80 + 1.2 = 3.0º Ans.   
 

Example 41. nks irys fizTeksa dks tksM+dj ,d foo.kZ la;kstu cuk;k tkrk gSA fizTe I ds fy;s A = 4º, R = 1.35,  

Y = 1.40, v = 1.42. fizTe II ds fy, ’R= 1.7, ’Y = 1.8 o ’V = 1.9A fizTe II dk fizTe dks.k o dqy 

ek/; fopyu Kkr fdft;sA  

Solution :  foo.kZ la;kstu ds fy, 'krZ 

    = ’ 

   (V – R)A = (’V – ’R)A’ A’ = 
(1.42 1.35)4º

1.4
1.9 1.7


 


 

   dqy =  – ’ = (Y – 1)A – (’Y – 1)A’ 

   = (1.40 – 1) 4º – (1.8 – 1) 1.4° = 0.48º. 
 

Example 42. 5° dks.k dk Økmu dk¡p dk cuk ,d fizTe ,d f¶yaV fizTe ds lkFk bl izdkj tksM+k tkrk gS fd ek/; fdj.k 

fcuk fopfyr gq;s xqtjrh gSA (a) f¶YkaV dk¡p ds cus fizTe dk fizTe dks.k o (b) la;kstu }kjk mRiUu dks.kh; 

fo{ksi.k Kkr dhft, tcfd blls gksdj 'osr izdk'k xqtjrk gSA yky] ihys o cSxauh  izdk'k ds fy;s Økmu 

dk¡p ds viorZukad Øe'k% 1.5, 1.6 o 1.7 gSa vkSj f¶yaV dkap ds vkorZukad Øe'k% 1.8, 2.0 o 2.2 gSA  

Solution :  Økmu fizTe }kjk mRiUu fopyu  = ( – 1)A 

   o f¶yaV fizTe }kjk : 

   ' = (' – 1)A'. 

   fizTeksa dks ,d nwljs ds lkis{k mYVs dks.kksa ij j[kk tkrk gSA fopyu Hkh foijhr fn'kkvksa esa gksrs gSA vr% 

dqy fopyu: 

   D =  – ' = ( – 1)A – (' – 1)A'.  .......(1) 

   (a)  ;fn ek/; fdj.k ds fy;s dqy fopyu 'kqU; gks rks  

    ( – 1)A = (' – 1)A'.       ;k A' = 
( 1)

( ' 1)

 

 
A =

1.6 1
5

2.0 1


 


= 3°  

   (b) ØkÅu fçTe }kjk mRiUu dks.kh; fo{ksi.k v – r = (v – r)A 

    rFkk f¶yaV fçTe }kjk 'v – 'r = ('v – 'r)A  

    dqy dks.kh; fo{ksi.k (v – r)A – ('v – 'r)A = (1.7 – 1.5) × 5° – (2.2 – 1.8) × 3° = – 0.2°. 

    dks.kh; fo{ksi.k dk ifjek.k 0.2° gSA  

———————————————————————————————————   
11. LisDVªe % ¼;g dsoy vkids Kku ds fy, gS JEE esa mi;ksxh ugha gS)  

 viorZu ds ckn fdlh fizT+e ls fuxZr iqat }kjk mRiUu Øfed izfr:i] LisDVªe dgykrk gSA 

11.1 LisDVªeksa ds izdkj 

      (a) jSf[kd LisDVªe % ijek.koh; voLFkk esa L=kksr ds dkj.k 

 (b) cS.M+ LisDVªe % vkf.od voLFkk esa L=kksr ds dkj.k 

      (c) lrr~ LisDVªe % 'osr xeZ Bksl ds dkj.k  
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11.2 mRltZu LisDVªe esa % 

 L=kksr ls mRlftZr pedhys jax ;k js[kk;sa fn[kk;h nsrh gSaA fn;s x;s izdk'k L=kksr }kjk mRlftZr LisDVªe dks mRlftZr 

LisDVªe dgrs gSaA ;g mRlftZr izdk'k dk rjaxnS/;Z ds vk/kkj ij forj.k gSA mRltZu LisDVªe] Bkslksa] nzoksa o xSlksa 

}kjk fn;k tkrk gS ftUgs ;k rks lh/ks yiVks ds :i esa tyk;k tkrk gS ;k ,d foltZu ufydk esa de nkc ij tyk;k 

tkrk gSA  

11.3 vo'kks"k.k LisDVªe esa %  

 dkyh js[kk;sa vo'kksf"kr vko`fÙk;ksa dks n'kkZrh gSaA 

 tc ,d xeZ L=kksr ls mRlftZr izdk'k iqat dks fdlh inkFkZ (de rki ij) ls gksdj xqtkjk tkrk gS rks izdk'k dk dqN 

Hkkx ikjxfer gks tkrk gS fdUrq 'ks"k Hkkx vo'kksf"kr gks tkrk gSA LisDVªksehVj dh lgk;rk ls ge izR;sd rjaxnS/;Z ds 

fy, vo'kksf"kr izdk'k dk Hkkx tku ldrs gSaA fdlh inkFkZ }kjk izdk'k dh vo'kksf"kr rjaxnS/;Z ds forj.k dks 

vo'kks"k.k LisDVªe dgrs gSaA izR;sd inkFkZ dk viuk ,d vfHkyk{kf.kd vo'kks"k.k LisDVªe gksrk gSA 

11.4 LisDVªksehVj 

 blesa ,d dksyhesVj izdk'k iqat dks ,df=kr djus dk midj.k ] fizT+e o VsfyLdksi gksrk gSA bldk mi;ksx LisDVªe 

ns[kus o fopyu ekius esa fd;k tkrk gSA 

 

12. xksyh; i`"Bksa ij viorZu %

   nks ek/;eksa dks i`Fkd djus okys xksyh; i`"B ij vkifrr mi{kh; fdj.kksa ds fy;s 

   2n

v
 1n

u
 = 2 1n n

R


  ......(A)   

 ;gk¡ izdk'k n1  viorZukad okys ek/;e ls n2 viorZukad okys ek/;e esa xeu djrk gSA 
 

 xksyh; lrg ls viorZu ds dkj.k ¼eq[; v{k ds yEcor~ vkdkj dk½ vuqizLFk vko/kZu m = 
v R

u R




  = 2

1

v /n

u/n

 
 
 

 

 

Example 43. fp=k esa n'kkZ;h x;h fLFkfr ds fy, çfrfcEc dh fLFkfr] vkdkj o çd`fr Kkr dhft,A fdj.k fp=k cukb;sA 

30cm

C 1mm

m=2

çs{kd

oØrk f=kT;k=20cm

m=1

A

 
Solution :  fcUnq  A ds fudV viorZu ds fy, u = – 30 ; R = – 20;  n1 = 2 ; n2 = 1. 

   viorZu lw=k yxkus ij 

C

=2

oØrk f=kT;k=20cm

çs{kd

=1

A

çfrfcEc

N

 

   2n

v
 1n

u
 = 2 1n n

R


      

   
1

v


2

30
 = 

1 2

20




  v = – 60 cm 

   m = 2

1

h

h
 = 1

2

n v

n u
 = 

2( 60)

1( 30)




 = 4      h2 = 4 mm. 
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———————————————————————————————————  

 fo'ks"k fLFkfr % 

 lery i`"Bksa ij viorZu 

 lw=k 2n

v
 1n

u
= 2 1n n

R


 esa R =   j[kus ij v = 2

1

n u

n
 

v  o u ds leku fpUg n'kkZrs gSa fd oLrq o izfrfcEc lnSo vUjki`"B ds ,d gh vksj gksrs gSaA ;fn ge mijksDr lw=k dks 

fuEu izdkj fy[ksa     v = 
u

n
vkisf{kd

,   

 rks ;g vkHkklh xgjkbZ o okLrfod xgjkbZ ds chp lEcU/k crkrk gSA  

 
Example 44. xksyh; i`"B dk lw=k dke esa ysrs gq, (;k vU;Fkk) ikuh dh lrg ls 10 lseh0 uhps fLFkr ,d oLrq dh 

vkHkklh xgjkbZ Kkr dhft, ;fn gok ls vfHkyEcor~ ns[kk tkrk gSA 

Solution :  xksyh; i`"B ij viorZu ds lw=k esa R =   j[kus ij  

  v = 2

1

un

n
 

   u = – 10 cm    

   n1 = 
4

3
 

   n2 = 1   v = –
10 1

4 / 3


 = – 7.5 cm 

   –ve fp=k n'kkZrk gS fd çfrfcEc ikuh esa curk gSA 

   Alter : dvkHkklh = 
d



okLrfod

vkisf{kd

  

   = 
10

4 / 3
 = 

30

4
 = 7.5 cm.   

 

 

oLrq

10cm

gok(1)

ikuh

(4/3)

çs{kd

 

———————————————————————————————————  
13. irys ySal %

 ,d iryk ySal mÙky ySal dgykrk gS ;fn ;g chp esa ls eksVk rFkk ;g vory ySal dgykrk gS ;fn ;g fdukjksa ls 

eksVk gksrk gS  

 ,d mÙky ySal dk ,d i`"B lnSo mÙky gksrk gSA nwljs i`"B ds vk/kkj ij mÙky ySal dks fuEu izdkj oxhZd`r fd;k 

tkrk gSA 

(a) ;fn nwljk i`"B Hkh mÙky gks rks f}&mÙky ySal 

(b) ;fn nwljk i`"B lery gks rks leryksÙky ySal rFkk 

(c) ;fn nwljk i`"B vory gks rks voryksÙky ySalA 

 blh izdkj vory ySal dks f}&vory ySal] leryks&vory ySal o mÙkyksa&vory ySal esa oxhZd̀r fd;k tk ldrk 

gSA 
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 nksuksa vksj leku ek/;e j[kus okys ,d xksyh; irys ySal ds fy;s % 

   
1

v


1

u
= (nvkisf{kd  1) 

1 2

1 1

R R

 
 

 
 .........(a),    

 tgk¡ nvkisf{kd  = 
n

n
ySUl

ek/;e

 rFkk R1 o R2   Øe'k% igys o nwljs i`"Bksa ds oØrk dsUnzksa ds x-funsZ'kkad gSA 

                        
1

v


1

u
  = 

1

f
       ySUl lw=k  .........(b) 

            ySal ds nks Qksdl gksrs gS % 

 ;fn  u = ,  rc 
1 1 1

v f
 


  v = f 

  ;fn vkifrr fdj.ksa] eqq[; v{k ds lekUrj gksa rks viofrZr fdj.ksa eq[; v{k dks ‘f’ ij dkVsaxhA bls f}rh; Qksdl 

dgrs gSA 

 vfHklkjh ySal ds fy;s ;g /kukRed rFkk vilkjh ySal ds fy;s _.kkRed gksrk gSA 

     

 ;fn v =  rc  
1 1 1

u f
 


  u = – f 

  ;fn vkifrr fdj.ksa eq[; v{k dks – f ij dkVrh gS rc viofrZr fdj.ksa eq[; v{k ds lekUrj gks tkrh gSaA bls 

izFke Qksdl dgrs gSaA vfHklkjh ySal ds fy;s ;g _.kkRed ( f /kukRed gS) rFkk vilkjh ySal ds fy;s ;g /kukRed 

( f _.kkRed gS) gksrk gSA 

      
 – f o + f dk mi;ksx fdj.k fp=kksa dks cukus esa gksrk gSA 

 /;ku jgs fd fcUnq B, bldk izfrfcEc B o ySal dk /kzqo P lajsf[kd gSA bldk dkj.k e/; esa ySal dh izd`fr lekUrj 

ifêdk ds leku gksuk gSA ;g fdj.k lh/kh tkrh gSA (bls ;kn j[ksa) 

       

            
1

f
= (nvkisf{kd  1) 

1 2

1 1

R R

 
 

 
 lEcU/k ls Li"V gS fd f}rh; Qksdl nwjh nks dkjdksa ij fuHkZj djrh gSaA  
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 (A)  
1 2

1 1

R R

 
 

 
 gS & 

(i) lHkh izdkj ds mÙky ySalks ds fy;s /kukRed  

(ii) lHkh izdkj ds vory ySalks ds fy;s _.kkRed 

 (B) (nvkisf{kd  1) gS &  

(i) /kukRed tcfd ySal ds ek/;e dh vis{kk ckº; ek/;e fojy gSA 

(ii) _.kkRed tcfd ySal ds ek/;e dh vis{kk ckº; ek/;e l?ku gSA 

 (C) vr% ,d ySal vfHklkjh gksrk gS ;fn f /kukRed gS tks fd gksrk gS tcfd (A) o (B) nksuksa dkjd leku fpUg ds 

gksrs gSaA 

 (D) rFkk ,d ySal vilkjh gksrk gS ;fn f _.kkRed gS tks fd gksrk gS tcfd (A) o (B) nksuksa foijhr fpUg ds gksrs gSaA 

 (E) ySal dh Qksdl nwjh ySal ds ek/;e o ifjos'k ij fuHkZj djrh gSA  

 (F) ;g vkifrr fdj.k dh rjaxnS/;Z ij Hkh fuHkZj djrk gSA ySal }kjk fofHkUu rjaxnS/;Z dh izdk'k fdj.kksa dks ,d 

fcUnq ij dsfUnzr djus dh vleFkZrk dks o.kZ foiFku dgrs gSaA   

 
Example 45. ,d fojy ek/;e esa fLFkr vory ySUl dk O;ogkj Kkr dhft,A 

Solution :  dkjd (A) _.kkRed gS D;ksafd ySUl vory gSA  

          dkjd (B) /kukRed gS D;ksafd ySUl fojy ek/;e esa gSA 

   bl çdkj ySSUl dh Qksdl nwjh tks bu dkjdksa ds xq.ku ij fuHkZj djrh gS] _.kkRed gS o blh dkj.k ySUl 

vilkjh ySUl dh Hkkafr O;ogkj djrk gSA 

 

Example 46. fn[kkb;sa dh dkjd 
1 2

1 1

R R

 
 

 
 (rFkk blfy, Qksdl nwjh) bl ij fuHkZj ugha djrk gS fd ySal ds fdl 

i`"B ij çdk'k igys Vdjkrk gSA 

Solution :  oØrk f=kT;kvksa p vkSj q dk mÙky ySUl fn[kk;k x;k gSA 

oØrk f=kT;k

oØrk f=kT;k  

   çdj.k 1: ekuk çdk'k cka;h vksj ls vkifrr gksrk gS rFkk p  oØrk f=kT;k okys i`"B ij igys Vdjkrk gSA 

   rc R1 = +p  ;  R2 = – q rFkk 
1 2

1 1

R R

 
 

 
 = 

1 1

p q

 
 
 

  

   çdj.k 2 : ekuk çdk'k nka;h vksj ls vkifrr gksrk gS rFkk q  oØrk f=kT;k okys i`"B ij igys Vdjkrk gSA 

   rc R1 = +q ;  R2 = –p rFkk 
1 2

1 1

R R

 
 

 
 = 

1 1

q p

 
 
 

  

   bl çdkj geus mHk;ksÙky ySUl ds fy, ifj.kke n'kkZ;k gSA ;g çR;sd ySUl ds fy, lgh gSA 
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Example 47. fp=k esa fn[kk;s x;s ySal dh Qksdl nwjh crkvksA     

 

Solution :    
1

f
 = (nvkisf{kd – 1) 

1 2

1 1

R R

 
 

 
 

   
1

f
 = (3/2 – 1) 

1 1

10 ( 10)

 
 

 
 

   
1

f
 = 

1

2
×

2

10
 ;   f = + 10 cm.  

 

Example 48. fp=k esa n'kkZ;s x;s ySUl dh Qksdl nwjh Kkr dhft,A  

 

Solution :  
1

f
 = (nvkisf{kd – 1) 

1 2

1 1

R R

 
 

 
 =

3
1

2

 
 

 

1 1

10 10

 
 

 
       

   f = – 10 cm 
 

Example 49. fp=k esa n'kkZ;s ySal dh Qksdl nwjh Kkr dfj;s     

   (a)  ;fn vkifrr fdj.k ck;ha rjQ ls vkrh gS  

   (b)  ;fn vkifrr fdj.k nk;ha rjQ ls vkrh gS 

ROC = 60 cm

ROC = 20 cm

 

Solution :  (a) 
1

f
 = (nrel – 1)

1 2

1 1

R R

 
 

 
=

3
1

2

 
 

 

1 1

60 20

 
 

  
;  f = 60 cm 

   (b) 
1

f
 = (nrel – 1)

1 2

1 1

R R

 
 

 
=

3
1

2

 
 

 

1 1

20 60

 
 

 
 ; f = 60 cm 

Example 50. lekUrj oØ lhekvksa okys irys ySal ftldh oØrk f=kT;k leku gS ds eq[; v{k ij ,d fcUnq vkos'k j[kk 

gqvk gSA cus izfrfcEc dh fLFkfr dh foospuk djksA 

Solution :   
1

f
 = (nrel  1) 

1 2

1 1

R R

 
 

 
= 0  [ R1 = R2] 

   
1

v


1

u
 = 0 ;k  v = u vFkkZr~ fdj.ksa fcuk eqM+s xqtj tkrh gSA 
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Example 51. irys ySal dh gok esa Qksdl nwjh 10 cm gSA vc ySal ds ,d rjQ dk ek/;e] viorZukad = 2 okys ek/;e ls 

cny fn;k tkrk gSA ek/;e esa lEidZ okys ì"B dh oØrk f=kT;k 20 cm gSA ySal dh ubZ Qksdl nwjh crkvksA 

 
Solution :  ekuk  ì"B dh oØrk f=kT;k R1 vkSj ySal dk viorZukad  gS vkSj ySal ij lekUrj fdj.ksa vkifrr gSA izFke 

i`"B ij viorZu lw=k yxkus ij  

   
1

1

V





 = 
1

1

R

 
  .............(1) 

   i`"B  ij 
2

V
–

1V


= 

2

20




 .............(2) 

   (1) o (2) dks tksM+us ij 

   
1

1

V





 + 
2

V
 –

1V


 = 

1

1

R

 
 + 

2

20




  

   = ( – 1)
1

1 1

R 20

 
 
 

– 
1

20

 
 – 

2

20


 = 

1

f
 (gok esa) + 

1

20
 – 

2

20
 

    v = 40 cm  f = 40 cm   
 

Example 52. fp=k esa ,d fcUnqor~ oLrq vkSj vfHklkjh ySal fn[kk;s x;s gSaA vfUre izfrfcEc dh fLFkfr Kkr djksA 

f=10cm

15cm

eq[; v{k 

 

Solution :   
1

v
 – 

1

u
 = 

1

f
    

   
1

v
– 

1

15
= 

1

10
 

   
1

v
 =

1

10
–

1

15
=

1

30
   v = + 30 cm 

QO

okLrfod çfrfcEc

30cm
15cm

 

 

Example 53. fp=k ds vuqlkj vfUre izfrfcEc dh fLFkfr Kkr djksA 

 

Solution :  vfHklkjh ySUl ds fy, u = –15 cm, f = 10 cm 

   v = 
fu

f u
 = 30 cm  

   vilkjh ySUl ds fy, u = 5 cm 

   f = –10 cm   

     v = 
fu

f u
 = 10 cm 
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Example 54. fp=k esa nks vfHklkjh ySal fn[kk, x;s gSA vkifrr fdj.ksa eq[; v{k ds lekUrj gSA d ds fdl eku ds fy, 

vfUre fdj.ksa Hkh lekUrj gksxhA 

 
Solution :  vfUre fdj.ksa lekukUrj gksuh pkfg,A blds fy, L1 dk Qksdl , L2 ds Qksdl  ij lEikrh gksuk pkfg,A  

 
   d = 10 + 20 = 30 cm 

   ;gk¡ fdj.k iqat dk O;kl pkSM+k gks tkrk gSA 
 

Example 55. fp=k nsf[k;s vkSj vfUre izfrfcEc dh fLFkfr Kkr dfj;sA 

 

Solution :  ySUl ds fy, 
1

v
 – 

1

u
 = 

1

f
 

   
1

v
 – 

1

15
 = 

1

10
 v = + 30 cm 

   vr% ;g niZ.k ds fy, oLrq gSA 

   u = – 15 cm ;  
1

v
 + 

1

15
 = 

1

10
 v = – 30 cm 

   vc nwljh ckj ;g iqu% ySUl ls xqtjrh gSA 

   u = – 15 cm 
   v = ?   ; f = 10 cm 

   
1

v
 – 

1

15
 = 

1

10
 v = + 30 

   vr% vfUre çfrfcEc ySUl ds cka;h vksj 30 lseh0 dh nwjh ij curk gSA 
  

Example 56. d ds fdl eku ds fy, oLrq dk izfrfcEc oLrq ij gh cusxkA 
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Solution :  ySal ds fy, 
1

v
–

1

15
 = 

1

10
 ;   v = + 30 cm   

   izdj.k 1 : ;fn d = 30 rks niZ.k ds fy, oLrq /kzqo ij gksxh vkSj bldk izfrfcEc mlh ij cusxkA 

 
   izdj.k 2 : ;fn fdj.ksa niZ.k ij yEcor~ Vdjkrh gS rks os iqu% vius iFk ij ykSVsxh rFkk izfrfcEc oLrq ij 

cusxkA   

 
   d = 30 – 20 = 10 cm 
 

———————————————————————————————————  
13.2 vuqizLFk vko/kZu (m) 

 ,d irys ySal dk vuqizLFk vko/kZu (m) (eq[; v{k ds yEcor~)  

    m = 
v

u
  

 ;fn ySal eksVk gS ;k@vkSj nksuksa vksj dk ek/;e vyx&vyx gS rc gesa viorZu ds fy;s fn;k x;k lw=k vyx&vyx 

i`"Bksa ds fy;s ,d ds ckn ,d yxkuk iM+rk gSA 

 
Example 57. 20 cm Qksdl nwjh okys ,d vfHklkjh ySUl dh eq[; v{k ds yEcor~ 2 cm vkdkj dh ,d foLrfjr 

okLrfod oLrq j[kh gqbZ gSA ySUl o oLrq ds chp nwjh 30 cm gSA  

   (i)  ySUl }kjk mRiUu ik'Zo vko/kZu Kkr dhft,A 

   (ii)  çfrfcEc dh Åpk¡bZ Kkr dhft,A 

   (iii)  ;fn oLrq dks eq[; v{k ds vuqfn'k ySUl ds 1 mm fudV yk;k tk;s rks ik'Zo vko/kZu esa ifjorZu Kkr 

dhft,A  

Solution :  
1

v
 – 

1

u
 = 

1

f
 ds mi;ksx ls  

   vkSj m = 
v

u
  

   m = 
f

f u
 .........(A) 

    m =
20

20 ( 30)



  
=

20

10




 = – 2  (–) fpUg n'kkZrk gS fd çfrfcEc mYVk gSA 

   (ii) 2

1

h

h
= m ;  h2 = mh1 = (–2) (2) = – 4 cm 
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   (iii) (A) dk vodyu djus ij dm = 
2

f

(f u)




 du = 

2

(20)

( 10)




 (0.1) = 

2

100


 = –.02 

    /;ku j[ksa fd vodyu fof/k rHkh ykxw gksrh gS tcfd ifjorZu NksVs gksrs gaSA  

    oSdfYid  
    u (oLrq dks foLFkkfir djus ds ckn) = – (30 + 0.1) = – 29.9 cm 

    m = 
f

f u
 lw=k ls  m = 

20

20 ( 29.9) 
 = – 2.02 

     ‘m’ es ifjorZu = – 0.02. 

    pwafd bl fof/k esa vodyu dk mi;ksx ugha gqvk gS blfy, ;g fdlh Hkh çdkj ds ifjorZu ds fy, 

dke esa yh tk ldrh gSA 

——————————————————————————————————— 
 

13.3 ,d vfHklkjh ySal dh Qksdl nwjh Kkr djus dh foLFkkiu fo/kh %  

 y?kqre Å¡pkbZ H dh ,d oLrq o blls D nwjh ij ,d inkZ fp=kkuqlkj 

j[ksaA ,d vfHklkjh ySal dks oLrq ls insZ dh vksj f[kldk;saA ekuk insZ 

ij ,d rh{.k izfrfcEc curk gS tcfd oLrq o ySal ds chp dh nwjh 'a' 

gSA ySal lw=k ls  

  
1

D a
– 

1

a
 = 

1

f
 

 or a2  – D a + fD = 0   ...(A) 

 

 

L 

inkZ 

H 

a 

D  

 ;g f}?kkr~ lehdj.k gS] rFkk a ds nks eku laHko gSaA ekuk a1 vkSj a2 vr% a1 rFkk a2 lehdj.k ds nks ewy gksaxsA 

blfy, f}?kkr~ lehdj.k ds ewyksa ds xq.k ls  

   a1 + a2 = D 

   a1a2 = f D 

 rFkk (a1 – a2) = 2
1 2 1 2(a a ) 4a a   = 2D 4fD  = d (ekuk).  

             ‘d’ dk vFkZ ySal dh nks fLFkfr;ksa ds chp dh nwjh ls gSA    

 D o d ds in esa ySal dh Qksdl nwjh   

 vr%,  a1 – a2 = 2
1 2 1 2(a a ) 4a a   

 2D 4fd  = d    

 d = 0 ds fy, nks fLFkfr;k¡ laikrh gksxhaA 

  = 
2D

4D
   

  D = 4f 

 

 

 a2 – Da +  D = 0 lehdj.k ds ewy dkYifud gksaxs] ;fn  

 b2 – 4ac < 0. = D2 – 4D < 0 

 = D (D – 4) < 0. = D – 4f < 0  

 lehdj.k a2 – Da + f D = 0 esa a ds okLrfod eku ds fy,  

 b2 – 4ac  0. = D2 – 4f D  0.       

 blfy,,  D  4f  Dmin = 4f  
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 foLFkkiu fof/k esa ik'Zo vko/kZu % 

 ;fn nks fLFkfr;ksa esa vko/kZu m1 ,oa m2 gSa (foLFkkiu fof/k esa)   

  m1 = 1

1

v

u
 = 1

1

(D a )

a




   m2 = 2

2

v

u
 = 2

2

D a

a




 = 1

1

a

(D a ) 
 

 vr% m1 m2 =  
 1

1

D a

a




 × 1

1

a

(D a ) 
 = 1.  

 ;fn nksuks fLFkfr;ks esa izfrfcEc dh yEckbZ h1 o h2 gSa,  

 rc  m1 = – 1h

H
   m2 = – 2h

H
       m1 m2 = 1 

  1 2
2

h h

H
 = 1    h1h2 = H2           H = 1 2h h  

———————————————————————————————————  

14. ySalks dk la;kstu % 

 irys ySalksa ds la;kstu dh rqY; Qksdl nwjh fuEu lehdj.k }kjk nh tkrh gSA 

               
321 f

1

f

1

f

1

F

1
  

 tgk¡ f1, f2, f3 izR;sd ySalksa dh Qksdl nwfj;k¡ gSaA 

 ;fn nks ySalksa ds chp dh nwjh d gS rFkk vkifrr fdj.ksa mHk;fu"B eq[; v{k ds lekUrj gSa rc la;kstu fuEu lEcU/k 

}kjk nh x;h Qksdl nwjh ds ,d ySal dh Hkkafr dk;Z djrk gSA 

   
2321 ff

1

f

1

f

1

F

1
  

 rFkk rqY; ySal dh fLFkfr nwljs ySal ds lkis{k 
1

dF

f


 gSA 

 
Example 58. fp=k esa n'kkZ;s x;s ySalks ds la;kstu }kjk mRiUu ik'Zo vko/kZu Kkr dhft;sA 

 

   
1

f
 = 

1

1

f
 + 

2

1

f
 = 

1

10
 – 

1

20
 = 

1

20
 

   f = + 20 

     
1

v
 – 

1

10
 = 

1

20
       

1

v
 = 

1

20
 – 

1

10
 = 

1

20


 = – 20 cm 

    m = 
20

10




 = 2  

 

Example 59. fudk; dh rqY; Qksdl nwjh Kkr dhft;sA 
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Solution :  
1

1

f
=

3
1

2

 
 

 

1 1

10 10

 
 

 
= 

1

2
 × 

2

10
 = 

1

10
 

   
2

1

f
=

6
1

5

 
 

 

1 1

10 20

 
 

 
  = 

1

5
 × 

30

10 20

 
 

 
= 

3

100


 

   
3

1

f
=

8
1

5

 
 

 

1 1

20 20

 
 

 
 = 

3

50
 

   
1

f
=

1

1

f
+

2

1

f
+

3

1

f
= 

1

10
 + 

3

100


 + 

3

50
      f  = 

100

13
 

———————————————————————————————————  

15. niZ.k o ySal dk la;kstu % 

 ySal o niZ.k dk la;kstu ‘f’ Qksdl nwjh okys ,d niZ.k dh Hkkafr O;gokj 

djrk gSA 

   
1

f
 = 

m

1

F
 – 

2

F
 

 ;fn ySal ,d ls vf/kd gks rks 
1

f
 = 

m

1

F
 – 

1
2

f

 
 
 
  

 

              
 fn;s x;s fp=k es fy;s  ‘f’ fn;k tkrk gS 

 
1

f
 =

m

1

F
 – 

1 2

1 1
2

f f

 
 

 
 

 
Example 60. vfUre izfrfcEc dh fLFkfr Kkr dhft;s (fp=k esa n'kkZ;s x;s LFkku dh pkSM+kbZ ux.; gSA)   

 

Solution :  
eq

1

f
 =  

1

10
 – 

2

10
 = 

1

10


 

   feq = – 10 cm 

   
1

v
 + 

1

20
 = 

1

10
   v = – 20 cm vr% çfrfcEc] oLrq ij gh cusxkA 

———————————————————————————————————  
 izdk'k ds ckjs esa dqN jkspd rF; : 

 (1) okLrfod mn; ls igys lw;kZn; gksuk rFkk okLrfod vLr ls igys lw;Z vLr gksuk  :   

lw;Z dh vkHkklh fLFkfr 

lw;Z dh 

okLrfod fLFkfr 

{kSfrt 

 
  tSls&tSls Å¡pkbZ c<+rh tkrh gSA ok;qe.My de ?kuk gksrk tkrk gSA bls bl izdkj Hkh tkuk tkrk gS fd ?kuRo 

?kVus ds lkFk&lkFk viorZukad de gksrk tkrk gSA vr% Å¡pkbZ ds lkFk viorZukad de gksrk tkrk gSA blds 

dkj.k izdk'k dh fdj.ksa ìFoh ds ok;qe.My esa izos'k ds lkFk dqN eqM+ tkrh gSA  
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 (2) lw;Z dk mn; o vLr ds le; v.Mkdkj fn[kkbZ nsuk :  

  izdk'k dh fdj.ksa lw;Z dh fupyh lrg tgk¡ ok;q dh eksVkbZ Åijh lrg dh vis{kk T;knk gksrh gS] ls vf/kd 

fopfyr gksrh gSA tcfd Åijh lrg ls de blfy, igys okyh fLFkfr esa ckn okyh fLFkfr dh vis{kk viorZu 

T;knk gksrk gSA blfy, Å/okZ/kj O;kl {kSfrt dh vis{kk NksVk fn[kkbZ nsrk gS ftlesa ifjorZu ugha gksrk gSA  

 (3) rkjksa dk fVefVekuk tcfd xzgksa dk ugha :   

  ok;qe.My dk viorZukad fdUgha dkj.kksa ls dqN ek=kk esa cnyrk jgrk gSA ftlls izdk'k dk fopyu Hkh cnyrk 

gS rFkk rkjksa dh vkHkklh fLFkfr cnyrh jgrh gSA tks rkjksa ds fVefVekus dk dkj.k gSA  

 (4) dkap dk ikjnf'kZr gksuk] tcfd blds feJ.k dk 'osr gksuk :   

  izdk'k dkap ds vla[; d.kksa dh lrg ls ijkofrZr gksrk gSA blfy, dkap dk feJ.k 'osr fn[kkbZ nsrk gSA dkap 

izdk'k dk vf/kdre Hkkx ikjxfer dj nsrk gSA tcfd dqN Hkkx ijkofrZr gksrk gSA blfy, dkap ikjnf'kZr 

fn[kkbZ nsrk gSA  

 (5) xzhl vFkok rSyh; dkxt dk ikjnf'kZr gksuk rFkk lk/kkj.k dkxt dk 'osr gksuk :   

  lk/kkj.k dkxt dh [kqjnjh lrg gksus ds dkj.k izdk'k ijkofrZr gks tkrk gS ftlls dkxt 'osr fn[kkbZ nsrk gS] 

tcfd xzhl rFkk rSyh; dkxt esa izdk'k dk cgqr de ijkorZu gksrk gSA blesa vf/kdre izdk'k ikjxfer gks 

tkrk gSA blfy, ;g ikjnf'kZr fn[kkbZ nsrk gSA  

 (6) ,d foLrkfjr ikuh ds Vsad dk nwj fljs rd fNNyk fn[kkbZ nsuk : ;g dqy vkarfjd ijkorZu ds dkj.k gksrk gSA  

    

 
 (7) ij[kuyh ;k /kqa, tSlh xsan dks ikuh esa j[kus ij Åij ls ns[kus ij pkanh tSlh lQsn fn[kkbZ nsuk : ;g dqy 

vkarfjd ijkorZu ds dkj.k gksrk gSA       

 
 (8) B.Ms izns'kksa esa tgkt dk gok esa mYVs yVds gq, fn[kkbZ nsuk] tcfd jsfxLrku esa isM+ksa dk mYVs tehu ds vUnj 

fn[kkbZ nsuk :  ;g dqy vkarfjd ijkorZu ds dkj.k gksrk gSA  

vfr xeZ gok

xeZ gok

B.Mh gok
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Problem 1.  uhps fn;s x;s fp=k dks nsf[k;sA fp=k esa n'kkZ;h dkSu@dkSulh oLrqvksa dk niZ.k esa izfrfcEc ugh cusxk &  

  
Solution :  

 
   O3 ls dksbZ Hkh vkifrr fdj.k ijkorZd lrg ij vkifrr ugha gksrh gS] blfy, izfrfcac ugha cusxkA  
 

Problem 2.  n'kkZ;s vuqlkj ,d oLrq AB rFkk ,d lery niZ.k MN oLrq ds lekUrj j[kk gSA ;fn izs{kd dh vk¡[k E ij 

gS rks oLrq dk izfrfcEc ns[kus ds fy;s niZ.k dh vko';d yEckbZ crkb;sA    

 
Solution :  vko';d niZ.k dh yEckbZ = MN.    

 
   MNE & A'B'E leku gS  

   
MN

OE
 = 

A'B'

C'E
 MN = 

A'B'

2
= 

AB

2
. 

 

Problem 3.  ,d oLrq lery niZ.k ds lkeus fLFkj gS tks 10 m/s ls oLrq ls nwj tk jgk gSA izfrfcEc dk osx Kkr 

fdft;s 

Solution :   IM OMV V   

   ,G M,G O,G M,GV V V V       

   
,G O,G

M,G

V V
V

2

 
   ( O,GV  = 0 ) 

    
,GV

2


= 10 î m/s  

    ,GV  = 20 î  m/s  
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Problem 4.  fp=k esa nks ur lery niZ.k M1 vkSj M2 rFkk ,d oLrq O 

n'kkZ;h x;h gS bldk niZ.k M1 vkSj M2 esa cuk izfrfcEc Øe'k%  

1 vkSj 2 gSA n'kkZb;s fd vkSj rFkk O ,d o`Ùk dh ifjf/k 

ij gksxsa ftldk dsUnz  gS [;g ifj.kke n'kkZrk gS fd lHkh 

izfrfcEc ,d gh o`Ùk ij cusxsaA ;g ifj.kke niZ.kksa ds ur dks.k 

ij fuHkZj ugh djrk gSA]  niZ.kksa dk dVku fcUnq gSA  

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

///
///

///
///

///
///

///
///////

O

I 1

I 2

I

M1

M2

 
Solution :   Li"Vr%, 

   OQ o  2Q  lok±xle gSA     

   OP vkSj 1P lok±xle gSA  

   blfy,, 1 = O o O = 2  

   blfy,, 1 = O = 2  

   blfy,, 1 o 2 vkSj O,  dsUnz ds o`Ùk dh ifjf/k ij fLFkr 

gksaxsA 

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

///
///

///
///

///
///

///
///////

O

I 1

I 2

I

M

P

Q

1

M2

 
 

 

Problem 5.  çFke ijkorZu m1 ij ysrs gq, rhu mÙkjksÙkj ijkorZuksa ds ckn cus vfUre çfrfcEc dh fLFkfr Kkr dhft,A 

    

O

15 cm

m1

oØrk f=kT;k = 20 cm

25 cm   

Solution :   izFke ijkorZu : u = – 15cm 

   f = –10 cm 

   
1 1 1

v u f
   = 

3 2 1

30 30

 
   

   v = – 30 cm 

   lery niZ.k ij f}rh; ijkorZu % u = 5 cm 

   v = – 5 cm 

   oØh; niZ.k ij rr̀h; ijkorZu ds fy, :  u = – 20 cm  

   v = 
uf

u f
 = 

( 20) ( 10)

20 10

  

 
 = 

200

10
 = – 20 cm   

 

Problem 6.  çFke ijkorZu m1 ij ysrs gq, rhu mÙkjksÙkj ijkorZuksa ds ckn cus vfUre çfrfcEc dh fLFkfr Kkr dhft,A  

O

15 cm

m1

oØrk f=kT;k = 20 cm

25 cm

oØrk f=kT;k = 20 cm

m2
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Solution :   

    

   niZ.k m1 ij izFke ijkorZu ds fy, : u = –15 cm, f = – 10cm 

   
1

v
 = 

1

f
 – 

1

u
 

    v = 
uf

u f
= 

( 15) ( 10)

( 15) 10

  

 
 = 

150

5
cm = –30 cm. 

   bl izdkj izfrfcac m2 ds nk;ha vksj 5 cm ij cusxk tks fd m2 ij ijkorZu ds fy, fcac dk dk;Z djsxkA  

   m2 ij f}rh; ijkorZu ds fy, u = 5 cm, f = 10 cm   

   v = 
uf

u f
 = 

5 10

5 10




 = 

50

5
 = – 10 cm. 

   m1 ij iqu% r`rh; ijkorZu ds fy, u = –15 cm    f = – 10 cm 

   v = 
uf

u f
 =

15 ( 10)

( 15) 10

  

 
 = –30 cm.    Ans. 

 

Problem 7.  ,d flDdk] ,d vory niZ.k ls 10 lseh0 dh nwjh ij j[kk gSA niZ.k okLrfod çfrfcEc cukrk gS ftldk 

O;kl flDds dh rqyuk esa 4 xquk gSA çfrfcEc dh nwjh D;k gSA  

Solution :  m = 2

1

d

d
 = – 

v

u
 

   u = 10 cm   (vkHkklh fcEc) pwafd okLrfod izfrfcEc cu jgk gSA  

   v = – mu   = –4 ×10 cm   = – 40 cm Ans. 
 

Problem 8.  ,d NksVh ewfrZ dh Åpk¡bZ 1 lseh0 gS rFkk ;g ,d xksyh; niZ.k ds lkeus j[kh gSA ewfrZ dk çfrfcEc mYVk] 

0.5 lseh0 yEck rFkk niZ.k ds lkeus 10 lseh0 nwjh ij fLFkr gSA niZ.k dh Qksdl nwjh o çÑfr Kkr 

dhft,A  

Solution :  m = 2

1

h

h
 = – 

0.5

1
 = – 0.5  

   v = – 10 cm  (okLrfod izfrfcac)   

   pwafd   m = 
f v

f


– 0.5 = 

f 10

f


    f = 

20

3


 cm   vr% vory niZ.k    Ans.   

 

Problem 9.  fuokZr ls fdlh ek/;e esa viofrZr izdk'k dh rajx esa 30° dk fopyu (tks fd vkiru dks.k dk 1/3 Hkkx gS½ 

izkIr gksrk gSA ek/;e dk viorZukad Kkr djksA  

Solution :   = i – r  

    
i

3
 = i – r = 30º.  i = 90º 

    2i = 3r   r = 
2i

3
= 60º 

   So,  µ = 
sin90º

sin60º
 = 

1

3 / 2
 = 

2

3
  Ans. 
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Problem 10. ,d flDdk 2m xgjkbZ dh >hy esa ikuh dh lrg ls 1 m ehVj Åpk¡bZ ij fLFkr LiksV ykbZV ¼lekUrj 

izdk'k iqtksa dk L=kksr½ ls {kSfrt nwjh X ij fLFkr gSA ;fn >hy dh xgjkbZ 2m o ikuh ¼nzo½ dk vkiorZukad 

= 2 gks rks x Kkr djks- 

 

Solution :  2  = 
sin45º

sinr
 

    sin r =  
1

2
  

    r  = 30º     

   x = RQ + QP  

   = 1m + 2tan30° m 

   = 
2

1
3

 
 

 
 m  Ans.  

 

 

Problem 11. ,d izdk'k fdj.k lery&lekUrj dkap dh iV~fVdk ij 30º ds dks.k ij fxjrh gS vkSj izkjfEHkd fdj.k ds 

lekUrj ckgj fudyrh gSA dkap dk viorZukad 1.5 gSA ;fn nksauks lekUrj fdj.kkas ds e/; nwjh 3.82 cm gks rks 

iV~fVdk dh eksVkbZ D;k gksxh ? [fn;k gS : sin–1 1

3

 
 
 

= 19.5º ; cos 19.5º = 0.94 ; sin 10.5º = 0.18] 

Solution :  iz;qDr djus ij  s = 
dsin(i r)

cosr


 

      d =
3.82 cosr

sin(30º r)




   ......(1)  

   vkSj, 1.5 = 
sin30º

sinr
   sin r = 

1

3
 

   blfy,, r = 19.5º 

   blfy,, d = 
3.82 cos19.5º

sin(30º 19.5º)




 = 

3.82 0.94

sin10.5º


  

   = 
3.82 0.94

0.18


 = 19.948 cm   0.2 cm 

 

µ = 1.5

 

   

Problem 12. izdk'k fp=kkuqlkj ,d ds ckn ,d cgqr lkjh iV~fVdkvksa ls xqtjrk gS   

 
   fl) djks n1sini1 = n2sini2 = n3sini3 = n4sini4 =.............[bls ;kn j[ksa].  ;g Hkh fl) dhft, fd ;fn  

n1 = n4 rc ek/;e n1 o ek/;e n4 esa izdk'k fdj.ksa lekukUrj gSA 
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   ;g Hkh fl) djks fd ;fn n1 = n4 gks rks n1 ek/;e esa mifLFkr fdj.k n4 ek/;e esa mifLFkr fdj.k ds 

lekUrj gksxhA  

Solution :  KkrO; gS,   

   1

2

sini

sini
 = 2

1

n

n
     

    n1 sin i1 = n2 sin i2     ....(i) 

   blh izdkj n2 sin i2 = n3 sin i3  

    n1 sin i1 = n2 sin i2 = n3 sin i3 = .............. 

   n1 sin i1 = n4 sin i4    sin i1 = sin i4     ( n1 = n2) 

   vr%,   i1 = i4  

   blfy, ek/;e n1 vkSj n4 esa izdk'k fdj.k lekarj gksxhA  
 

 

Problem 13. ,d oLrq gok esa ikuh dh rlg ds Åij 90 cm nwjh ij fLFkr gSSA mls vfHkyEcor~ ikuh ls ns[kk tkrk gS rks 

oLrq dh vkHkklh Åpk¡bZ Kkr djksA   

Solution :  d´ = 
rel

d

n
 = 

i r

d

n /n
 = 

90 cm

1

4 /3

 = 
90 4

3


 cm = 120 cm Ans.  

Problem 14. ,d vory niZ.k ikuh ds vUnj fLFkr gS A bldh pedhyh lrg Åij dh rjQ rFkk eq[; v{k fp=kkuqlkj 

m/okZ/kj gSA fdj.kas eq[; v{k ds lekUrj vory niZ.k ij fxjrh gSa rks vfUre izfrfcEc dh fLFkfr Kkr djksA 

water ( )ikuh

4/3

Air ( )gok

10 cm

R = 40 cm  
Solution :   

1

2
d'

µ = 1

 

        

   u = – , f = – 20 cm 

   vr%, v = – 20 cm 

   vr%,  d = 20 cm 

    d =
rel

d


= 

10cm

4 / 3
 = 

30

4
cm = 7.5 cm  Ans.   
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Problem 15. fl) djks dh lekUrj iV~fVdk ds dkj.k fdlh oLrq dh fLFkfr esa foLFkkiu d
1

1
n

 
 

 
 vkisf{kd

 gksrk gSA ;gk¡ 

nvkisf{kd = 
n

n'
 gSA    

n' n n'
oLrqçs{kd

d  
 

Solution :  

    

   izFke i`"B ij fdj.k viorZu ls O dk izfrfcac 1 ij cusxkA bl viorZu ds fy, okLrfod xgjkbZ  

   AO = x o vkHkklh xgjkbZ = A1 gSA  

   bl izdkj : A1 = 
i r

AO

n /n
 = 

AO

ń /n
 = 

n(AO)

ń
. 

   f}rh; i`"B ij viorZu ds fy, fcUnq 1 fcac dk dk;Z djrk gSA bl viorZu ds dkj.k 1 dk izfrfcac 2 ij 

curk gSA blfy,, 

   1
2

(B ) ń
B

(n/ ń ) n


    (B1) = n'/n (AB + A1) =

n´

n

n
d (AO)

ń

 
 

 
 = 

n´

n
 d + AO. 

   dqy izfrLFkkiu = O2 = BO – B2  

   = d + (AO) – 
n´

n
d – AO = 

ń
d 1

n

 
 

 
  

   =
rel

1
d 1

n

 
 

 
 tgk¡ nrel = 

n

n´
.  Ans.  

Problem 16. AB lrg ds uhps fLFkr oLrq dh vkHkklh xgjkbZ Kkr djks \ tc bldks viorZukad okys ek/;e ls ns[kk 

tkrk gSA               

 

Solution :  dapp. = 1

1 2

t

/ 
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Problem 17. mijksDr iz'u esa ek/;e 2esa lrg CD ij Vdjkus okyh vkifrr fdj.kksa ds laxr oLrq dh vkHkklh xgjkbZ 

D;k gksxh \  

Solution :  

     

   ek/;e µ2 esa i`"B CD ij vkifrr fdj.k ds laxr fcac dh xgjkbZ = t2 + P1  = t2 + 1

1 2

t

/ 
 

 

Problem 18. mijksDr ç'u esa ;fn çs{kd ek/;e 3 esa gks rks i`"B CD ds uhps ls ns[kus ij oLrq dh vkHkklh xgjkbZ D;k 

gksxh \  

Solution :    

     
   ;fn izs{kd ek/;e µ3 esa gS rks ì"B CD ds uhps vkHkklh xgjkbZ = Q2   

   = i

rel i

t

(n )  = 2 1

2 3 1 3

t t

/ /


   
 

 

Problem 19. izfrnhIrh o`Ùk dh f=kT;k Kkr dhft;s ;fn ,d nhIr oLrq l?ku ek/;e esa vUrjk i`"B ls h nwjh ij j[kh gSA  

Solution :  

    

   tan c = 
r

h
.   

    r = h tan c.   

   ijUrq C = sin–1

 d r

1

/ 
 vr%, r = h tan

 
1

d r

1
sin

/


 
 

   

 = r

2 2
d r

h.


 
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Problem 20. unh esa ,d tgkt fLFkr gSA ,d izs{kd ikuh (w) esa x >> h nwjh ij gks rks tgkt dh n'̀; js[kk }kjk 

m/ok/kZj ds lkFk cuk;k x;k dks.k Kkr fdft;sA  

h

x

çs{kd

ikuh
( )w

gok
( )a

 

Solution :  C = sin–1 a

w

 
 
 

  

 
Problem 21. fp=k esa n'kkZ;h x;h fLFkfr ds fy;s r,  r´, e,   Kkr fdft;sA   

 
Solution :  ;gkW  = 180° – 75o = 105° 

   sin 45o = 2 sin r 

     r = sin–1
1

2
 = 30°.              

   r ' = 180° – (r + ) = 180° – 30° – 105°  = 45o 

   sin e =   2 sin r '  

    sin e = 2  × sin 45o = 1  

       e = 90°  

   vr%,  = i + e – A = 45° + 90° – 75°  =  60°.  



r'
  

 

Problem 22. fp=k esa n'kkZ;h x;h fLFkfr ds fy;s lEcU/kksa r´ – r = A  rFkk   = | (i – e) + A | dks fl) dhft;sA (bu 

lEcU/kksa dks ;kn djus dh dksf'k'k u djs D;kasfd lkekU;r% fizTe bl <+ax ls dke esa ugha fy;k tkrk gS). 
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Solution :   PQR,  

   A +  PQR +  QRP = 180° = A + r + 90o + 90o – r ' = 180°  

    r1 – r = A 

 
   izFke viorZu i'pkr~ fopyu  1 = (i – r) (okekorZ) 

   f}rh; viorZu i'pkr~ fopyu 2 = (e – r´) (nf{k.kkorZ) 

   vr% dqy fopyu    = 1 – 2   =  (i – r) – (e – r´)  =  i – e + A 

 

Problem 23. n'kkZ;s x;s fopyu  o vkiru dks.k i ds vkjs[k ls fizTe dks.k Kkr dhft;sA  

 
Solution :  vkjs[k ls ; 

 

    = i + e – A.   

   30° = 30° + 60° – A   

     A = 60° 

   ;fn i o e vny&cny dj fn, tk, rks Hkh dk eku leku izkIr gksxkA  
 

Problem 24. ;fn nks fizTe fp=kkuqlkj tqM+s gksa rks la;kstu ij vkifrr ,d 'osr izdk'k fdj.k dk fopyu dks.k o dqy 

dks.kh; fo{ksi.k Kkr fdft;sA  

2º

4º

 ' =1.7, ' =1.5V R

 V R=1.5, =1.4

'osr fdj.k

 
Solution :  

2º

4º

 ' =1.7, ' =1.5V R

 V R=1.5, =1.4

'osr fdj.k
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   dqy dks.kh; fo{ksi.k = (v – r) – ('v – 'r)  

   = (µv – µr) A – (µ'v – µ'r) A' = (1.5 – 1.4) × 4° – (1.7 – 1.5)× 2o   =  0     

   fo{ksi.k dks.k = v r 1
2

  
 

 
 A – v r' '

1
2

  
 

 
 A'   

   =  
1.5 1.4

1
2

 
 

 
 × 4° –

1.7 1.5
1

2

 
 

 
 × 2° = 0.6°   

 

Problem 25. ØkÅu o f¶yaV dk¡pksa dh fo{ksi.k {kerk,sa Øe'k% 0.03 o 0.05 gSA ihys çdk'k ds fy, bu dk¡pksa ds 

viorZukad Øe'k% 1.517 o 1.621 gSA ØkÅu o f¶yaV dk¡pksa ds cus fçTeksa dk foo.kZ la;kstu cuk;k tkrk gS 

tks ihyh fdj.k esa 10 dk fopyu mRiUu dj ldsA vko';d nksuksa fçTeksa ds viorZd dks.k Kkr dhft,A 

Solution :  c = 0.03 = v r

y

n n

n 1




  (nv – nr) = 0.03 (1.5 17–1) = 0.0155   

   vkSj, f = 0.05 = v r

y

n' n'

n' 1




  n'v – n'r = 0.05 × (1.6 21 – 1) = 0.031  

    = (nv – nr) A – (n'v – n'r) A' = 0.0155 A – 0.031 A'    .........(1) 

   ijUrq net = 1  

   blfy,, (ny – 1) A – (n'y – 1) A' = 1 

   = 0.517 A – 0.621 A' = 1  .........(2) 

     A = 4.8° rFkk A' = 2.4°   
 

Problem 26. fp=k esa n'kkZ;h x;h fLFkfr dks ns[ksa        

   (1) çs{kd A }kjk ns[kus ij çfrfcEc dh fLFkfr Kkr dhft,A 

   (2) çs{kd B }kjk ns[kus ij çfrfcEc dh fLFkfr Kkr dhft,A  

=2

20cm

çs{kd

=1

=1
=1.5

20cm

BO

A

 
Solution :  (i)  izs{kd A }kjk ns[ks tkus ij  

    R = – 10 cm.  

    u = – 10 cm.     

 

    blfy,, 2n

v
– 1n

u
= 2 1n n

R


, 

1

v
–

1.5

( 10)
=

1 1.5

( 10)




   

    v = –10 cm 

   (ii) izs{kd B }kjk ns[ks tkus ij   

    R =    

    u = – 20 cm ; 
1

v
–

2.0

–20
 = 

1 2.0


 

    v = – 10cm  izfrfcac O ls 10 cm nk;ha vksj cusxkA  
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Problem 27. f} mÙky ySal (R1 = 15 cm vkSj R2 = –25 cm) dh Qksdl nwjh Kkr djksA ySal ds inkFkZ dk viorZukad  

n = 1.5 gSA  

Solution :  
1

f
 = (n – 1)

1 2

1 1

R R

 
 

 
= (1.5 – 1)

1 1

15 25

 
 

 
= 0.5

10 6

150

 
 
 

= 
8

150
.  

   f = 
150

8
= 18.75 cm  

 

Problem 28. leryksÙky ySal (R1 = 15 cm vkSj R2 = ) dh Qksdl nwjh Kkr djksA ySal ds inkFkZ dk viorZukad  

n = 1.5 gSA 

Solution :  
1

f
 = (n – 1) 

1 2

1 1

R R

 
 

 
=  (1.5 – 1) 

1 1

15

 
 
 

 = 0.5 × 
1

15
 

     f = 30 cm.    
 

Problem 29. voryksÙky ySal (/kukRed esfuLdl) ftldh oØrk f=kT;k;sa R1 = 15 cm vkSj R2 = 25 cm gS rFkk ySal ds 

inkFkZ dk viorZukad n = 1.5 gS rks ySal dk Qksdl nwjh Kkr djksA  

Solution :  
1

f
 = (1.5 – 1) 

1 1

15 25

 
 

 
 = 0.5 .

10 6

150

 
 
 

 

    f = 
300

4
 = 75 cm   

Problem 30. fp=k esa ,d fcUnqor oLrq o ,d vilkjh ySUl dks n'kkZ;k x;k gSA vfUre çfrfcEc Kkr dhft,A  

 

Solution :  
1

v
 – 

1

u
= 

1

f
  

1

v
 = 

1

10
 + 

1

( 10)
= – 

2

10
  

   = V = – 5 cm 
 

Problem 31. ,d og̀n~ okLrfod oLrq dks – 10 lseh Qksdl nwjh ds ,d vory ySal ds eq[; v{k ds yEcor~ bl izdkj 

j[kk tkrk gS fd izfrfcEc dk vkdkj oLrq ds vkdkj dk vk/kk izkIr gksrk gSA 

   (a) ySal ls oLrq dh nwjh Kkr dhft;sA 

   (b)  ySal ls izfrfcEc dh nwjh Kkr dhft;s rFkk fdj.k fp=k cukbZ;sA 

   (c)  ;fn oLrq dks eq[; v{k ds vuqfn'k ySal dh vksj 1 mm ls foLFkkfir fd;k tkrk gS rks ik'Zo vko/kZu 

Kkr dhft;sA 

Solution :  (a)  f = – 10 cm 

    m = 2

1

h

h
 = 0.5 = 

v

u
 

    vr%, 
1

v
–

1

u
=

1

f
 =

1

0.54
–

1

u
=

1

10
      u= – 10cm   
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   (b) 
A'

B'

 

    
v

u
 = 0.5.              v = 0.5 × (– 10) cm.  

    
v

u
 = – 5 cm 

    fdj.k vkjs[k : 

   (c) m = 
f

f u
   dm = 

 
2

f

f u




du =

2

( 10)

( 10 10)



 
(0.1) = 0.0025 cm  

    bl izdkj vfUre ik'Zo vko/kZu (m + dm) = 0.5025 cm    Ans.   

 

Problem 32. v{k ds lekukUrj mik{kh; fdj.kksa ds fy;s fudk; dh rqY; Qksdl nwjh Kkr dhft;sA  

 
Solution :  ekuk fd fdj.k vuar nwjh ls vk jgh gSA rc mÙky ySal ls viorZu ds i'pkr~ 1 dk izfrfcac L1  ds Qksdl 

ij cusxkA 1, L2 ds fcac dh Hkkafr dk;Z djsxkA   

 

   rc, 
1

v
 – 

1

( 10)
 = 

1

( 10)
  

1

v
= –

1 1

10 10

 
 

 
 = – 

1

5
      V = – 5 cm  

Problem 33. fp=k esa ns[ksaA la;kstu dh rqY; Qksdl nwjh o izfrfcEc dh fLFkfr Kkr dhft;sA    

 

Solution :  ySal la;kstu ds fy, 
1

f
 = (n – 1) 

1 2

1 1

R R

 
 

 
= 

3
1

2

 
 

 

1 1

10 10

 
 

 
 = 

1

2
  × 

2

10
= 

1

10
   

   Fm = 
R

2
 = 

10

2
= 5 cm ;      

eq

1

f
 = 

m

1

F
– 2

1

f
 =

1

5
+ 2 ×

1

10
=

2

5
    feq = 2.5 cm 

  
Ans. 
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