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ledks.k f=Hkqt  

1. ,slk f=Hkqt ftlesa ,d dks.k 90° dk gks] og ledks.k 

f=Hkqt dgykrk gSA 

 
2. ledks.k ds lEeq[k Hkqtk dks d.kZ dgrs gSA 

• ABC ,d ledks.k f=Hkqt gS tgk¡ B ij ledks.k 

gSA AC d.kZ gSA   

• C ds fy, BC  vk/kkj o AB yEc gksxkA 

• A ds fy, AB  vk/kkj o BC yEc gksxkA  

ikbFkkxksjl izes;] 

fdlh ledks.k f=Hkqt ds d.kZ dk oxZ f=Hkqt dh 'ks"k 

nks Hkqtkvksa ds oxksaZ ds ;ksxQy ds cjkcj gksrk gSA 

¼d.kZ½2 = ¼vk/kkj½2  +   ¼yEc½2  

(AC)2  =      (AB2)    +   (BC)2 

U;wudks.kks ds f=dks.kferh; vuqikr 

1. fdlh ledks.k f=Hkqt esa fdUgh nks Hkqtkvks ds vuqikr 

dks f=dks.kferh; vuqikr dgrs gSA 

 

2.  ds fy, ;gk¡ yEc AB o vk/kkj BC gksxkA 

AB
sinθ = =

AC

yEc

d.kZ
 

BC
cosθ = =

AC

vk/kkj

d.kZ
 

AB
tanθ = =

BC

yEc

vk/kkj
 

BC
cot θ = =

AB

vk/kkj

yEc
 

AC
sec θ = =

BC

d.kZ

vk/kkj
 

AC
cosec θ = =

AB

d.kZ

yEc
 

Trick:- 

 
vuqikrksa ds e/; laca/k  
(i) sin.cosec  = 1   sin = 1/ cosec  

(ii) tan.cot = 1  tan = 1/cot  

(iii) cos.sec = 1  cos = 1/sec 

(iv) tan = sin / cos  

(v) cot = cos / sin 

vuqikrksa ds fofHkUu prqFkkZa'kks esa fpUg  

 
 

Trick − ASTC (After School to College) or ASTC 
(Add Sugar to Coffee) 
 

(90° – ) ds f=dks.kferh; vuqikr 
sin (90 – ) = cos 
cos (90 – ) = sin                 
tan (90 – ) = cot 
cot (90 – ) = tan  
sec (90 – ) = cosec 
cosec (90 – ) = sec  

(90° + ) ds f=dks.kferh; vuqikr 
sin (90 + ) = cos  
cos (90 + ) = –sin  

tan (90 + ) = – cot 
cot (90 + ) = –tan 

sec (90 + ) = –cosec 
cosec (90 + ) = sec  

(180 + ) ds f=dks.kferh; vuqikr 

sin (180 + ) = – sin 
cos (180 + ) = – cos 
tan (180 + ) = tan 
cot(180 + ) = cot 
sec (180 + ) = –sec 
cosec (180 + ) = –cosec 

  

  
CHAPTER 

f=dks.kferh  
(Trigonometry) 

18
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Note : 

(90°  ) dh fLFkr esa vuqikr change gksxkA 

(270  ) dh fLFkfr esa vuqikr change gksxkA 

(180  ) o (360 + )  dh fLFkfr esa vuqikr change 

ugha gksxkA 
 

jsfM;u o fMxzh esa laca/k 
180° =  jsfM;u 

1° = (/180)  jsfM;u 

1 jsfM;u = (180/) fMxzh 

iwjd o laiwjd dks.k 
;fn nks dks.k a o b gS rc 
a + b = 90°  (iwjd dks.k ;qXe)  

a + b = 180°  (laiwjd dks.k ;qXe) 
 

 

fo'ks"k dks.kks ds f=dks.kferh; vuqikr 
   dks.k 
 
vuqikr 

0° 


30°=
6

 


45°=
4

 


60°=
3

 


90°=
2

 

sin 0 
1

2
 

1

2
 3

2
 1 

cos 1 
3

2
 

1

2
 

1

2
 0 

tan 
sin0 0

0
cos0 1

= =  

1

sin30 12

cos30 3 3

2

= =  

1

sin45 2
1

1cos45

2

= =  

3

sin60 2 3
1cos60

2

= =  

sin90 1

cos90 0
= =  

¼vifjHkkf"kr½ 

cot 

1

0
=  

¼vifjHkkf"kr½ 
2 2  

2

3
 1 

sec 1 
2

3
 2  2  ¼vifjHkkf"kr½ 

cosec  ¼vifjHkkf"kr½ 3  1 
1

3
 0 

dqN egRoiw.kZ dks.kks ds f=dks.kferh; vuqikr 

 15° 18° 
1

22
2

  36° 75° 

sin 
3 1

2 2

−
 

5 1

4

−
 

2 2

2

−
 

1
10 2 5

4
−  

3 1

2 2

+
 

cos 
3 1

2 2

+
 

1
10 2 5

4
+  2 2

2

+
 

5 1

4

+
 

3 1

2 2

−
 

tan 2 3−  
25 10 15

5

−
 

2 2

2 2

−

+
 5 2 5−  

3 1

3 1

+
−
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,d f=dks.kfefr vuqikr] nwljs f=dks.kfefr vuqikr ds :i esa 
 sin  cos  tan  cot  sec  cosec  

sin  sin  2
1 cos−   2

tan

1 tan



+ 
 

2

1

1 cot+ 
 

2
sec 1

sec

 −


 
1

cosec 
 

cos  2
1 sin−   cos  

2

1

1 tan+ 
 

2

cot

1 cot



+ 
 1

sec
 

2
cosec 1

cosec

 −


 

tan  
2

sin

1 sin



− 
 

2
1 cos

cos

− 


 tan  
1

cot
 2

sec 1 −  2

1

cosec 1 −
 

cot  
2

1 sin

sin

− 


 2

cos

1 cos



− 
 1

tan
 cot  

2

1

sec 1 −
 cosec2  – 1 

sec  
2

1

1 sin− 
 1

cos
 2

1 tan+   
2

1 cot

cot

+ 


 sec  
2

2

cosec

cosec 1



−
 

cosec  
1

sin
 

2

1

1 cos− 
 

2
1 tan

tan

+ 


 2
1 cot+   2

sec

sec 1



 −
 cosec  

f=dks.kferh; loZlfedk,¡ 
(1) sin2 + cos2  = 1 

(2) sec2 – tan2 = 1 

(3) cosec2 – cot2 = 1 

f=dks.kferh; vuqikrksa dk ifjlj 
(i) sin rFkk cos dk eku ges’kk +1 vkSj – 1 ds chp 

gksrk gS vr% –1  sin cos  1 
(ii) 1  cosec  –1 

1  sec  –1  

(iii) tan o cot − ls + rd dqN Hkh gks ldrk gSA 
 

f=dks.kferh; Qyuks ds egÙke ¼Maximum½ o 
U;wure (Minimum) eku 

f=dks.kferh; 
Qyu 

Minimum Maximum 

sin –1 1 

cos –1 1 

K sin n –K K 

K cos n – K K 

a sin + b 

cos 

2 2
- a b+  

2 2
a b+  

b sin + a 

cos 

2 2– a b+  
2 2

a b+  

a sin – b 

cos 
2 2– a b+  

2 2
a b+  

asin2 + b 

cosec2 
2 ab  

ugha fudkyk tk 
ldrk 

acos2 + b 

sec2 
2 ab  – 

a tan2 + b 

cot2 
2 ab  – 

sin . cos 
1–
2
 

1

2
 

sin + cos – 2  2  
asin2 + b 

cos2 

(a > b) 

b a 

a sin2  + b 

cos2  
(a < b) 

a b 

 

Maximum ,oa Minimum eku Kkr djus ds fy, 
lekUrj ek/; (A.M.) o xq.kksÙkj ek/; (G.M.) ds lEcU/k 
dk iz;ksx djrs gSA 
A.M. G.M.  

x y
xy

2

+
  

3
x y z

xyz
3

+ +
   
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dqN egRoiw.kZ f=dks.kferh; lw=  
(1) sin (A + B) = sinA cos B + cos A sin B 

(2) sin (A – B) = Sin A cos B – cos A sin B 

(3) cos (A + B) = cos A cos B – sin A sin B 

(4) cos (A – B) = cos A cos B + sin A sin B 

(5) tan (A +  B) = 
+

−
tanA tanB

1 tanA tanB
 

(6) tan (A – B) = 
tanA – tanB

1 tanA tanB+
 

(7) ( ) cotA.cotB 1
cot A B

cotA cotB

−
+ =

+
 

(8) ( ) cotA.cotB 1
cot A B

cotB cotA

+
− =

−
 

(9) 2 sin A cos B = sin (A + B) + sin (A – B) 

(10) 2 cos A sin B = sin (A + B) – sin (A – B) 

(11) 2 cos A cos B = cos (A + B) + cos (A – B) 

(12) 2 sin A sin B = cos (A – B) – cos (A + B) 

(13) sin(A + B) . sin(A – B) = sin2 A – sin2 B = cos2 

B – cos2 A  

(14) cos(A + B) . cos(A – B) = cos2 A – sin2 B = cos2 

B – sin2 A 

(15) 
( ) ( )C D C D

sinC sinD 2sin cos
2 2

+ −   
+ =    

   
 

(16) 
( ) ( )C D C D

sinC sinD 2cos sin
2 2

+ −   
− =    

   
 

(17) 
( ) ( )C D C D

cosC cosD 2cos cos
2 2

+ −   
+ =    

   
 

(18) 
C D D C

cosC cosD 2sin sin
2 2

+ −   − =    
   

 

(19) 
2

2tanA
sin2A 2sinA cosA

1 tan A
= =

+
 

(20) cos2A = cos2A – sin2A = 1 – 2 sin2A = 2  cos2A 

– 1 
2

2

1 tan A

1 tan A

−
=

+
 

(21) 
2

2tanA
tan2A

1 tan A
=

−
 

(22) 
2

cot A 1
cot2A

2cotA

 −
=  

 
 

(23) 2 sin2 = 1 – cos2 

(24) 2 cos2 = 1 + cos2 

(25) sin(–x) = – sin x; cos (–x) = cos x; tan(–x) = – 

tan x 

fdlh Hkh f=Hkqt ds lanHkZ esa cos o sin ds lw=  
ABC ,d f=Hkqt gS ftlesa a, b o c  bldh Hkqtkvksa dh eki gSA 

Cosine Formula 

(i) 
2 2 2

b c a
cosA

2bc

+ −
=   

(ii) 
2 2 2

a c b
cosB

2ac

+ −
=  

(iii) 
2 2 2

a b c
cosC

2ab

+ −
=  

 

Sine Rule 

a b c
2R

sinA sinB sinC
= = =  (tgk¡ R = ifjo`Ùk dh f=T;k)  

❖ iz'uksa dks tYnh gy djus esa ennxkj lkfcr gksus 
okys dqN egRoiw.kZ rF; ftUgsa ;kn fd;k tk 
ldrk gSA 

(1) sin6 + cos6 = 1 – 3 sin2 cos2 

(2) sin4 + cos4 = 1 – 2 sin2 cos2 

(3) (sin + cos + 1) (sin + cos – 1) = 2sin cos 

(4) (1 + tan + sec) (1 + cot – cosec) = 2 

(5) 1 + (cot + sec) (1 + tan – cosec) = 2 

(6) ;fn sin + sin2 + sin3 = 1 

 rc cos6 – 4cos4 + 8cos2 = 4 

(7) ;fn cos + cos2 + cos3 = 1 

 rc sin6 – 4sin4 + 8sin2 = 4 

(8) 
1 sin cos

2sec
cos 1 sin

+  
+ = 

 + 
 

(9) 
sin 1 cos

1 cos sin

 − 
=

+  
 

(10) 
sec tan 1 1 sin cos

sec tan
tan sec 1 cos 1 sin

 +  − +  
=  +  = =

 −  +  − 
 

(11) 
sin cos 1 1

sec tan
sin cos 1 sec tan

 −  +
= =  + 

 +  −  − 
 

(12) 
cos sin 1 tan

tan
cos sin 1 tan 4

 +  +   = = −   −  −   
 

(13) ;fn a cos – b sin = x 

 a sin + b cos = c 

(14) ;fn a sec + b tan = c 

 a tan + b sec = x 

 rks 2 2 2
x c b a=  + −  

(15) ;fn a sec – b tan = c 

 a tan + b sec = x 

 rks 2 2 2
x c b a=  + −  

(16) sin 1°, sin 2°, sin 3° ………. sin 180° = 0 

(17) cos 1°, cos 2°, cos 3° ……… cos 90° = 0 

(18) tan 1°, tan 2°, tan 3° ………. tan 89° = 1 
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vH;kl iz'u 
 

ikbFkkxksjl izes; 

mnk-1 ;fn ,d ledks.k f=Hkqt ABC esa] ∠𝐁  ,d 

ledks.k gS rFkk AC = 𝟐√𝟓 lseh gS A rnuqlkj] 

;fn AB – BC = 2 lseh gks] rks (𝒄𝒐𝒔𝟐𝑨 − 𝒄𝒐𝒔𝟐𝑪) dk eku D;k gksxk \  

(a) 2/5 (b) 8/5   

(c) 6/5 (d) 3/10 

mnk-2    ;fn cosθ = 
𝒎𝒏  gks] rks tan θ = ? 

(a) 
8 2

2
 (b) 3.5  

 (c) 3.75 (d) 4   

mnk-3  ∆xyz esa ∠y = 900, xy =𝟐√𝟔  rFkk  xz – yx = 

2 rks secx + tanx =? 

(a) Rs. 22.50 (b) Rs. 27.30 

(c) Rs. 28.80 (d) Rs. 29 
 

mnk-4 ;fn cosec A = √𝟏𝟎 gks rks cotA. sinA. cosA 

dk eku fdruk gksxk \ 𝛉 U;wudks.k gS A 

jsfM;u rFkk fMxzh esa laca/k 
 

mnk-1 ;fn fdlh dks.k dk eku 
𝟑𝝅𝟓  jsfM;u gks rks ml 

dks.k dk eku fMxzh esa Kkr djsa \ 

mnk-2 63° 14’ 51” ;fn dk jsfM;u eki gS \ 

 (a) 

c
2811

8000

 
 
 

 (b) 

c
3811

8000

 
 
 

 

 (c) 

c
4811

8000

 
 
 

 (d) 

c
5811

8000

 
 
 

  

gy  (a)  
 
 
 
 

 

mnk-3  f=Hkqt ABC esa] ∠ABC = 75° rFkk ∠ ACB = 
𝝅𝟒. ∠ BAC dj o`Ùkh; eki Kkr djks \ 

 (a) 
5

12


radian (b) 

3


 radian 

 (c) 
5

6


 radian (d) 

5

2


 radian 

gy   (b) 𝜋𝑐4  rks ∠BAC dk o`Ùkh; eki Kkr djsa A 

(a) 
5

12


  radian (b) 

3


 radian  

 (c) 
6


 radian  (d) 

2


 radian  

gy    (b)  

mnk-5    ,d f=Hkqt ds nks dks.kksa dk ;ksx 135° gS vkSj mudk 

varj 
𝝅𝟏𝟐 gS rks lcls cMk dks.k fdruk gksxk \ 

 (a) 
2

3


 (b) 

3

5


  

 (c) 
5

12


 (d) 

5


 

gy  (c) 

U;wu dks.kksa ds f=dks.kferh; vuqikr 

mnk-1 ;fn θ ,d U;wudks.k gS vkSj tan (4θ - 50°) = cot 

(50° - θ), gS rks θ dk eku fMxzh esa D;k gksxk \ 
(a) 30  (b) 40 

(c) 50 (d) 20 
gy  (a)  

mnk-2  ;fn  tan (2θ + 45°) = cot 3θ tgk¡  (2θ + 45°)  

(a)  5°      (b) 9° 

(c) 12° (d) 15° 

gy (b)  

mnk-3 ;fn sin(60-θ) = cos (– 30°) gS] rks tan (– 𝛉) 
gS ¼eku ys fd 𝛉 vkSj .. nksuksa /kukRed U;wu dks.k 
gS]½ 𝛉 < 60° vkSj .. > 30° ds lkFk½  

 (a) 
1

3
 (b) 0  

 (c) 3  (d) 1  

gy (c)  
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vuqikrksa ds fofHkUu prqFkkZa'kks esa fpUg 

mnk-1 cot 12° . cot 38° cot 52° cot 60° cot 78° = ? 

mnk-2 ;fn cos (α + β) = 0  gks rks sin (α - β) = ?  

mnk-3 2 cosec2 23° cot2 67° - sin223° - sin267°- 

cot267°  fdlds cjkcj gS \ 

(a) 1                  (b) sec223°        

(c) tan223°              (d) 0 

gy (b) According to question, 

vuqikrksa ds eè; lacaèk 

       

mnk-1 ;fn 3 tanθ = 4 gks rks 
3sinθ+2cosθ
3sinθ – 2cosθ

 dk eku 

Kkr djsa \  

mnk-2    
secθ –1 secθ+1

+ = ?
secθ+1 secθ –1

  

 

mnk-3 ;fn cosecθ – cotθ 
7

=
2

, rks cosecθ dk eku gS 

\ 

 (a) 
47

28
   (b) 

51

28
  

 (c) 
53

28
   (d) 

49

28
   

gy (c)   

mnk-4 ;fn cosθ + secθ = 2 gks] rks cos6θ + sec6θ   

dk eku gS \ 

(a) 4   (b) 8             

 (c) 1              (d) 2 

gy (d) 

 

 

 

 

fo'ks"k dks.kksa ds f=dks.kferh; vuqikrksa ds eku 

mnk-1 ;fn x sin2 60° – 
𝟑𝟐 sec 60° tan230° + 

𝟒𝟓 sin2 

45° tan2 60° = 0 rc 𝒙 gksxk \ 

 (a) 
1

15
−   (b) -4   

 (c) 
4

15
−   (d) 2 

gy (c)  

mnk-2 

π
5tan

1 π π π π 4sin cos – cot sec + π6 4 3 62 12sin
2

  dk 

eku cjkcj gS \ 

 (a) 0   (b) 1   

 (c) 2   (d) 3/2 

gy     (a) 

mnk-3 
sin39°

cos51°
+ 2tan11° tan31° tan45° tan59° 

tan79° – 3 (sin221° + sin269°) dk eku gS & 

 (a) 2   (b) –1 

 (c) 1   (d) 0  
 

gy  (d) 
 

f=dks.kferh; loZlfedk,¡ 
 

mnk-1 ;fn cos4θ – sin4 = 
𝟐𝟑, rc 1 – 2 sin2θ dk eku 

gS& 

(a) 4/3   (b) 0   

(c) 2/3   (d) 1/3 
 

gy  (c)  

mnk-2 (cosecθ + sinθ) (cosecθ – sinθ) cjkcj gksxk \ 
(a) cotθ + cosθ (b) cos2 θ + tan2 θ  

        (c) cot2θ + cos2θ (d) cot2 θ + cosθ  
 

gy  (c)  
  

mnk-3 ;fn cosA + cos2A = 1 gks rks sin2A + sin4A 

dk eku Kkr dhft, \  
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f=dks.kferh; vuqikrksa dk ifjlj 

mnk-1 sin2θ – 3 sinθ  + 2 = 0 dk okLrfod eku D;k 
gksxk  & 

(a) 0° ≤ θ < 90°  (b) 0°< θ < 90°     

(c)  = 0°   (d)  = 90° 

gy     (d)  

mnk-2 ;fn sin (A + B) = 1] tgk¡ 0 < B < 45°] rks cos 

(A – B) dk eku D;k gksxk \ 
(a)  sin2B                  (b) sinB           

(c) cos2B             (d) cosB 

gy       (a)  
 

f=dks.kferh; Qyuksa ds egÙke o U;wure eku 

mnk-1 2sin2 θ + 3cos2 θ dk U;wure eku D;k gksxk \ 
 

mnk-2 4tan2 θ  + 9cot2 θ  dk U;wure eku gksxk \  

(a) 13   (b) 12   

(c) 1   (d) 6 

gy       (b)  

mnk-3  
 
 
 

π
5cosθ+3cos θ+ +3

3
 dk vf/kdre vkSj 

U;wUkre eku D;k gksxk \ 

egRoiw.kZ f=dks.kferh; lw=ksa ij vk/kkfjr 

mnk-1 ;fn A + B + C  = 180° gks rks tanA + tan B 

+ tanC =    

(a) 2tan A tanB tanC 

(b) tanA tanB tanC 

(c) cotA cotB cotC     

(d) 3 tanA tanB tanC 

gy (b)   

 

 

mnk-2    tanθ (1 + sec2θ) (1 + sec4θ) (1 + sec8θ) dk 
eku Kkr djks \ 

(a) tan 10θ   (b) tan 8θ   

gy  (b)  
 

mnk-3   tan 56° dk eku D;k gksxk \ 

(a) 
cos11 sin11

cos11 sin11

 − 
 + 

 (b) 
cos11 sin11

cos11 sin11

 + 
 − 

 

(c) 
cos11 sin11

sin11 cos11

 + 
 − 

 (d) 
sin11 cos11

cos11 sin11

 − 
 − 

 

gy      (b)  
 

chtxf.krh; lw=ksa ij vk/kkfjr 

mnk-1 ;fn 21sinA + sinB = –
65

, 
27cosA + cosB = –
65

 

vkSj  < (A – B) < 3  gS] rc 
 
 
 

A – B
cos

2
 dk 

eku Kkr dhft,A 

 (a) 
–3
130

  (b) 
3

130
 

 (c) 
6

65
   (d) 

–6
65

 

gy (b)    

mnk-2     vxj c.cos3 θ + 3c.cosθ sin2θ = m, c.sin3θ  

+ 3c.cos2 θ sinθ = n  gS rc [(m + n)2/3]  dk 
eku Kkr dhft,A  

 (a) 1   (b) 
3

22c  

 (c) 

2

32c    (d) c 

gy (c)  
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xfr (Motion) 

• fdlh oLrq] d.k vFkok fi.M dh fLFkfr 

esa le; ds lkFk ifjorZu gksuk xfr 

dgykrk gSA 

• dksbZ ,d oLrq ,d O;fDr ds fy, fLFkj 

voLFkk esa rFkk nwljs O;fDr ds fy, xfr dh voLFkk 

esa gks ldrh gSA 

• xfr dh voLFkk dk ekiu lnSo ewy fcanw ls fd;k 

tkrk gSA 

xfr ds izdkj  

• ljy js[kh; xfr  

mnkgj.k & okguks dk jksM+ ij pyuk 

• o`Ùkkdkj@orqZy xfr 

mnkgj.k & o`Ùk] blesa oLrq ,d fuf'pr o`Ùkkdkj iFk 

esa xfr djrh gSA 

• nksyuh xfr  

mnkgj.k & is.Mqye 

foLFkkiu  

• izkjafHkd fcanq ls vafre fcanq dh@ds e/; ljy js[kh; 

nwjh  

• foLFkkiu /kukREd] _.kkRed 

rFkk 'kwU; gks ldrk gSA 

• bl vkd`fr ds vuqlkj 

r; dh xbZ nwjh 7 cm gS 

ijUrq foLFkkiu 5 cm gSA 

pky ,oa osx 

dksbZ oLrq ,dkad le; es ftruh nwjh r; djrh gSa] og 

mldh pky gS vkSj dksbZ oLrq ,dkad le; esa fdlh 

fuf'pr fn'kk esa ftruh nwjh r; djrh gSa ;k foLFkkfir 

gksrh gSa] mls ml oLrq dk osx dgrs gSaA vr 

= =y
nwjh foLFkkiu

pky
le; le;kra jky

 

SI i}fr esa nksuks dk ek=d ehVj@lsd.M gksrk gSaA 

pky ,oa osx esa varj  

pky osx 

;g vfn'k jkf'k gS  ;g lfn'k jkf'k gS 

fdlh Hkh oLrq dh pky 

lnZo /kukRed gksrh gSA 

fdlh oLrq dk osx 

/kukRed] _.kkRed rFkk 

'kwU; gks ldrk gSA 

Roj.k 

;fn fdlh oLrq ds osx esa le; ds lkFk ifjorZu gks] rks 

blds osx&ifjorZu dh nj dks bldk Roj.k 

(Acceleration) dgk tkrk gSa rFkk oLrq dh xfr dks 

Rofjr xfr dgk tkrk gSaA 

oxs  ifjoruZ
Roj.k

le;karjky
=  

Roj.k ,dleku ;k vleku gks ldrs gSaA ;g ,d lfn'k 

jkf'k gSaA bldk ek=d ehVj@lsd.M2 gksrk gSa vFkkZr~ 

;fn le; ds fdlh fcUnq ij oLrq dk Roj.k leku gks] 

rks og ,dleku Roj.k dks O;Dr djrk gSa] ysfdu ,slk 

ugha gSa] rks Roj.k vleku gks ldrk gSaA 

,d leku xfr ls xfr'khy oLrq ds fy, Ror.k dk eku 

'kwU; gksrk gSaA _.kkRed Roj.k] eUnu (Retardation) 

dgykrk gSaA 

,d leku Roj.k xfr 

• ,d leku Roj.k xfr ls vkxs c< jgh oLrq ds ckjs 

esa O;k[;k fuEu lehdj.kksa ds ek/;e ls dh tkrh gSA 

v = u + At 

S = ut + ½ At2 

v2 = u2 + 2aS  

tgk¡  u = izkjfEHkd osx  

  v = vafre osx 

  S = t le; esa r; dh xbZ nwjh 

  a = Roj.k  

• ,d leku xfr dk rkRi;Z gS fd oLrq leku le; 

varjky esa leku nwjh r; djrh gSA  

 

iz{ksI; xfr 

tc fdlh fi.M dks ,d izkjfEHkd osx (iz{ksi.k osx) ls] 

m/okZ/kj fn'kk ls fHkUu fn'kk es Qsadk tkrk gS] rks og 

xq:Roh; Roj.k ds vUrxZr m/okZ/kj ry es oØ iFk ij 

xfr djrk gS] ftls iz{ksI; xfr (Projectile Motion) dgrs 

gS( tSls& rksi ls NwVs xksys dh xfr] bZ/ku lekIr gksus ij 

jkWdsV dh xfr rFkk gokbZ tgkt ls fxjk, x, ce dh 

xfr vkfnA 
 

 
CHAPTER

 

भौतिक तिज्ञान     

 

A 

B C 

4 cm 5 cm 

3 cm 

20

100



 

Note: 

• iz{ksI; dks vf/kdre nwjh rd Qsadus ds fy, mls 

{kSfrt ls 45 fMxzh dks.k ij Åij dh vksj izsf{kir 

djuk pkfg,A 

• iz{skI; d.k ds mPpre fiaM ij osx ,oa Roj.k ds chp 

90° dk dks.k curk gSA 

• ;fn ,d iz{ksid dk {kSfrt ijkl mldh vf/kdre 

ÅapkbZ dk pkj xquk gSa rks iz{ksi.k dks.k dk eku 

gksxk& 45° 

 

Ikz{ksI; iFk 

mlds vuqlkj] m/okZ/kj fn'kk ls fHkUu fn'kk es Qsdk x;k 

fi.M ,d oØ iFk ij xfr djrk gS] ftls iz{ksi.k iFk 

(Projectile Path) dgrs gSaA iz{ksI; dk iFk ijoy;kdkj 

gksrk gSaA iz{ksI; dk iFk rHkh ijoy;kdkj gksrk gS] tc 

rd fd bldk osx cgqr vf/kd u gksA 

iz{ksI; xfr ls lEcfU/kr mnkgj.k 

• ,d xsan dks Nr ls uhps fxjk,¡ rFkk Bhd mlh le; 

nwljh xsan dks {kSfrt fn'kk es Qsds] rks nksuks xsnsa i`Foh 

ij vyx&vyx LFkkuks ij ijUrq ,d lkFk igq¡psxhA 

• isM+ ij cSBs cUnj ds Bhd lkeus dh vksj ,d f'kdkjh 

fu'kkuk yxkdj xksyh NksM+rk gS mlh le; cUnj isM 

ls uhps dwn tk, rks xksyh cUnj dks gh yxrh gSA 

;fn cUnj isM+ ij gh cSBk jgs rks xksyh; xq:Ro ds 

dkj.k dqN uhph gksus ds dkj.k cUnj dks ugha yxrh 

gSaA 

• ;fn fdlh rksi ls 5 fdxzk rFkk 10 fdxzk ds nks xksys 

leku osx ls ,d gh fn'kk esa Qsads tkrs gSa] rks nksuksa 

i`Foh ij ,d lkFk igq¡psxs] D;ksfd xksyksa ds mM+ku 

dk le; (mM~M;u dky) muds nzO;eku ij fuHkZj 

ugha djrk gSaA 
 

U;wVu dh xfr ds fu;e 

1. xfr dk igyk fu;e 

• dksbZ oLrq ;fn vkjke dh voLFkk esa gS rks og mlh 

voLFkk esa jgrh gS vkSj ;fn og xfr dh voLFkk esa 

gSA rks og xfr'khy gh jgrh gS tc rd dksbZ cká 

cy ml ij vkjksfir ugha fd;k tkrk gS vFkkZr~ izR;sd 

oLrq viuh izkFkfed fLFkfr esa gh jguk pkgrh gSA 

• oLrq }kjk viuh voLFkk esa ifjorZu ds fojks/k ds xq.k 

dks tM+Ro dgrs gSA 

• blfy, bl fu;e dks tM+Ro dk fu;e Hkh dgrs gSA 

tM+Ro 2 izdkj dk gksrk gS & 

(1) vkjke dh voLFkk dk tM+Ro 

mnkgj.k & xkM+h ds vpkud pyus ij mlesa cSBk 

O;fDr ihNs dh vksj /kDdk eglwl djrk gSA isM 

dks fgykus ij Qyks dk uhps fxjuk bR;kfnA  
 

(2) xfr dh voLFkk dk tM+Ro 

mnkgj.k & yEch dwn esa f[kykM+h dwnus ls igys 

dqN le; rd nkSMrk gSA  

pyrh gqbZ xkM+h esa vpkud czsd yxus ij ;k=h vkxs 

dh vksj /kDdk eglwl djrk gSA  

• bls ^xSfyfy;ks dk fu;e* Hkh dgrs gSA 

• xfr ds igys fu;e ls cy dks ifjHkkf"kr fd;k tkrk 

gSA 

2. xfr dk f}rh; fu;e 

• fdlh oLrq ds laosx ds ifjorZu dh nj ml ij 

vkjksfir cy ds lekuqikrh gksrh gSA 

• laosx dh fn'kk oLrq ij vkjksfir cy dh fn'kk ds 

leku gh gksrh gSA 

• bls vkosx laosx dk fu;e Hkh dgrs gSA 

• ;g fu;e gesa cy dk lw= iznku djrk gSA 

laosx & fdlh oLrq ds nzO;eku vkSj mlds osx dk 

xq.kuQy laosx dgykrk gSA 

;g ,d lfn'k jkf'k gS ftls p  }kjk n'kkZ;k tkrk gSA  

p = mν  

xfr ds nwljs fu;e ds mnkgj.k  

• dSp yidrs le; f[kykM+h }kjk gkFkks dks ihNs dh 

vksj ys tkukA 

• f[kykM+h ;fn jsrhyh vkSj ikuh dh lrg ij fxjrk 

gS rks mls de pksV yxrh gS ijUrq l[r ij fxjus 

ls vf/kd pksV yxrh gSA 

 

3- xfr dk r`rh; fu;e 

;g fu;e 2 oLrqvks ij ,d lkFk yxus okys 

ikjLifjd cy fØ;k o izfrfØ;k ij fuHkZj gS tks 

fHkUu&fHkUu oLrqvks ij dk;Z djrs gSA  

mnkgj.k  

• jkWdsV iz{ksi.k  

• xksyh@canwd % canwd ls xksyh pyus ij ihNs dh 

rjQ >Vdk yxukA   

• rSjkd }kjk gkFkksa o iSjks dks ikuh dks ihNs NksMrs 

gq, vkxs c<ukA 

101



 

 

cy 

• cy og HkkSfrd jkf'k gS tks oLrq dh 

xfr ;k vkjke dh voLFkk esa ifjorZu 

ykrk gS ;k ifjorZu ykus dk iz;kl 

djrk gSA 

• ;g ,d lfn'k jkf'k gS ftldk eku oLrq ds nzO;eku 

vkSj Roj.k ds xq.kuQy ds cjkcj gksrk gSA 

• fdlh OkLrq ij yx jgs cy ds ckjs esa iw.kZ tkudkjh 

ds fy, fuEu 'krsZa vko';d gSA 

o cy dk ifjek.k  

o cy ds dk;Z djus dh fn'kk  

o og fcanq ftl ij cy dk;Z dj jgk gSA  

cy ds ek=d  

• S. I. ek=d = U;wVu  

• C.G.S. ek=d = MkbZu 

• F.P.S. ek=d = ikm.My 
 

izd`fr esa pkj ewy cy ik, tkrs gS & 

1- xq:Rokd"kZ.k cy   

• czãk.M esa dksbZ 2 oLrqvks ds e/; muds nzO;eku 

ds dkj.k mRiUu cyA  

• ;g cy oLrqvks ds e/; dh nwjh ij fuHkZj djrk gSA 

• ;g izd`fr esa ik, tkus okys lcls detksj cyksa 

esa ls gSA 

 

1 2
2

m m
F

d
   1 2

2

Gm m
F =

d
  

tgk¡   G = xq:Rokd"kZ.k fu;rkad  

= 6.67 × 10– 11 Nm2 kg–2 

• bl cy ds ek/;e ls fofHkUu ?kVukvksa dh O;k[;k 

dh tkrh gSA 

(1) gesa i`Foh ls ck¡/ks j[kus okyk cy   

(2) pUnzek dk i`Foh ds pkjks vksj pDdj yxkuk  

(3) i`Foh dk lw;Z ds pkjks vksj pDdj yxkuk 

2- nqcZy ukfHkdh; cy  

• jsfM;ks lfØ; inkFkksZ ls fudyus okys ,  d.kks 

ds e/; yxus okyk cyA   

3- fo|qr pqEcdh; cy  

• ;g cy nks vkos'kks ds e/; yxrk gSA 

• leku vkos'k ,d&nwljs dks fodf”kZr rFkk 

vleku vkos'k ,d nwljs dks vkdf”kZr djrs gSA 

• bls ^dwyke dk fu;e* dgrs gSA 

• ;g cy xq:Rokd"kZ.k rFkk nqcZy ukfHkdh; cy 

ls vf/kd gksrk gSA (1036)  

4- izcy ukfHkdh; cy  

• ;g cy izksVkWu&izksVkWu rFkk izksVkWu&U;wVªkWu ds 

e/; yxrk gSA 

• bl cy ds dkj.k gh ukfHkd dHkh VwVrk ugha 

gSA 

• ;g izd`fr esa ik;k tkus okyk lcls 'kfDr'kkyh 

cy gSA 
 

vfHkdsUnz cy 

tc dksbZ fi.M (oLrq) fdlh fuf'pr fcUnq ds ifjr 

o`rh; iFk ij vpj osx ls xfr djrk gS rc o`rh; xfr 

(Circular Motion) djrh izR;sd oLrq ij ,d cy dsUnz 

dh vksj yxrk gSa ftls vfHkdsUnz cy (Centripetal Force) 

dgrs gSaA 

• bl cy dk eku F = mv2/r gksrk gSA 

• vf/kdrj lMds ckgj dh rjQ ls Å¡ph mBh gqbZ jgrh 

gS tks blh cy ds fl)kUr ij vk/kkfjr gSA 
 

vfHkdsnzh cy ds mnkgj.k 

• bysDVªku dk ukfHkd ds pkjks vksj pDdj yxkukA  

• i`Foh dk lw;Z ds pkjks vksj pDdj yxkuk  

• o`rh; i{k esa xfreku oLrq ij vfHkdsanzh cy yxrk 

gSA 

vidsUnzh; cy (Centrifugal Force) 

• tc oLrq ,d òÙkkdkj ekxZ esa xfr djrh gS rks ml ij 

ckgj dh rjQ cy yxrk gS ftls vidsUnzh; cy dgrs 

gSA ;g ,d vkHkklh (Nn~e) cy gksrk gSa 

• ;g ,d vkHkklh cy (Pseudo force) gSA 
mnkgj.k   

o Washing Machine esa diMks dk lkQ gksukA 

o nw/k ls Øhe vyx djus dh e'khu blh fl)kUr 

ij vk/kkfjr gSA 
 

llatd cy (Cohesive Force)   

• ,d gh inkFkZ ds fofHkUu v.kqvks ds e/; yxus okyk 

cy llatd cy dgykrk gSA 

• i`"B ruko blh cy ij vk/kkfjr gksrk gSA  
 

vklatd cy (Adhesive Force)   

• fofHkUu inkFkksZ ds v.kqvks ds e/; yxus okyk cy 

vklatd cy dgykrk gSA 

?k"kZ.k cy  

• og cy tks oLrqvks ds e/; ijLij xfr dk fojks/k 

djrk gSA 

m1 m2 
d 
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• ?k"kZ.k cy lnSo xfr dh fn'kk ds foijhr fn'kk esa 

yxrk gSA 

• ;g cy oLrq dh izd`fr ij fuHkZj djrk gSA fpduh 

lrg ij oLrqvks esa ?k"kZ.k cy de rFkk [kqjnjh lrg 

dh oLrqvks ij vf/kd gksrk gSA  
 

?k"kZ.k ls ykHk o gkfu;k¡ 

YkkHk 

• ?k"kZ.k dh vuqifLFkfr esa iSny pyuk Hkh lEHko ugha 

gSA  

• f?kjfu;ksa (Pulleys), iV~Vksa (Belts), Dypksa (Clutches) 

rFkk czsdks (Brakes), ds lapkyu ds fy, ?k"kZ.k dk 

fo?keku gksuk ijeko’;d gSAA 

• ?k"kZ.k ds dkj.k gh dhy o isap (Nails And Screws) 

mu vkoju es ftuesa mudks dlk tkrk gS] fLFkj jg 

ikrs gSaA 

• ;fn ?k"kZ.k u gks rks ,d nhokj o Q'kZ ds chp ,d 

lh<h Hkh frjNh ugha [kMh dh tk ldrhA 

• ?k"kZ.k dh vuqifLFkfr esa iUuksa ij isu dh lgk;rk ls 

fy[kuk Hkh lEHko ughs gks ldrkA 

gkfu;k¡ 

• ?k"kZ.k }kjk nks oLrqqvksa ds e/; lkis{k xfr dk fojks/k 

gksrk gSa] ftl dkj.k vfrfjDr mtkZ O;; gksrh gSA 

• ?k"kZ.k ds dkj.k e'khuksa dh n{krk de gksrh gS] D;ksfd 

?k"kZ.k ds fo:} dk;Z djus esa mtkZ dk O;; gksrk gSaA 

• ?kw.kZu djus okyh e'khuksa ds iqtsZ ?k"kZ.k ds dkj.k f?kl 

tkrs gS rFkk vf/kd /ofu mRiUu djrs gSA 

vkosx  

fdlh oLrq ij vkjksfir cy vkSj mlds le; varjky ds 

xq.kuQy dks vkosx dgrs gSA  

• vkosx ,d lfn'k jkf'k gS ftldk ek=d 

U;wVu&lsd.M ;k fdxzk&eh@lsd.M gksrk gS  

• vkosx vkSj laosx nksuks dk ek=d leku gksrk gSA  

• mnkgj.k & phuh feV~Vh ds crZuksa dks dkxt ;k 

?kkl&Qwl esa VqdMksa esa iSd djrs gS] ftlls fxjus dh 

fLFkfr esa ?kkl Qwl ds dkj.k vkosx] phuh feV~Vh ds 

crZuksa rd igq¡pus esa vf/kd le; yxrk gSA 

• jsyxkMh ds fMCCkksa dh 'kafVx ds nkSjku xaHkhj >Vdks 

ls cpus ds fy, Buffers ¼izfrjks/kksa½ dk iz;ksx fd;k 

tkrk gS] ftlls >Vdks ds nkSjku <ky dks <kc de 

gks tkrk gSA 

• cy  laosx esa ifjorZu dh nj 

d(mv)
F =

dt
   F = ma  

o`Ùkh; xfr (Circular Motion) 

;fn dksbZ oLrq o`Ùkh; iFk ij ,dleku pky ls pyrh gS 

rks mldh xfr ,d leku o`Ùkh; xfr dgykrh gSA ,slh 

o`Ùkh; xfr Hkh Rofjr gksrh gS rFkk Roj.k dh fn'kk lnSo 

o`Ùk ds dsUnz dh vksj gksrh gSA o`Ùkh; xfr laca/kh dqN in 

fuEu izdkj gSa & 

1. vkorZdky (Time Period):- o`Ùkh; xfr esa] dksbZ d.k 

o`Ùkh; iFk ij ,d pDdj iwjk djus esa ftruk le; 

ysrk gS] og ml d.k dk vkorZdky dgykrk gSA 

bls T ls iznf'kZr djrs gS rFkk bldk ek=d lsd.M 

gksrk gSA 

2. vko`fÙk (Frequency):-  òÙkh; xfr esa dksbZ d.k òÙkh; 

iFk ij 1 lsd.M esa ftrus pDdj yxkrk gS] og d.k 

dh vko`fÙk dgykrh gSA bls  ls iznf'kZr djrs gS] 

bldk ek=d gV~Zt gSA 

3. dks.kh; foLFkkiu (Angular Displacement):- oLrq ds 

o`Ùkkdkj iFk ds dsUnz o oLrq dks feykus okyh js[kk 

}kjk dsUnz ij cuk, x, dks.k dks dks.kh; foLFkkiu 

dgrs gSA dks.kh; foLFkkiu dk ek=d jsfM;u gS o 

bls  ls iznf'kZr djrs gSA 

vr% dks.kh; foLFkkiu = pki @ f=T;k 

 

4. dks.kh; osx (Angular Velocity) :- oÙ̀kh; xfr djrs 

gq, d.k ds dks.kh; foLFkkiu ds le; ds lkFk 

ifjorZu dh nj dks d.k dk dks.kh; osx dgrs gSA 

bls  ls iznf'kZr djrs gS] bldk ek=d jsfM;u ls 

gSA 

vFkkZr~    

Δ

Δ


 = =

dks.kh; foLFkkiu

le;kUrjky t
 

5. dks.kh; Roj.k (Angular Acceleration) :- dks.kh; osx 

ifjorZu dh nj dks dks.kh; Roj.k dgrs gSA bls () 

ls iznf'kZr djrs gSA bldk ek=d jsfM;u@ls2 gksrk 

gSA 

vr% dks.kh; Roj.k = /t 

6. vfHkdsUnzh; Roj.k (Centripetal Acceleration) :- tc 

dksbZ oLrq ,dleku o`Ùkh; xfr djrh gS] rks mldh 
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pky rks fu;r jgrh gS] ijUrq mldh fn'kk yxkrkj 

cnyrh jgrh gS vFkkZr~ oLrq dk osx cnyrk jgrk gS 

vFkkZr~ ,dleku o`Ùkh; xfr esa Roj.k gksrk gS] bl 

Roj.k dks gh vfHkdsUnzh; Roj.k dgrs gSA 

vfHkdsUnzh; Roj.k = 
2

a =
r

 ;k A = r2
  

 

;gk¡ r = o`Ùkh; iFk dh f=T;k]  

    = oLrq dk js[kh; osx rFkk  

    = oLrq dk dks.kh; osx 
 

laosx laj{k.k dk fl)kar (Law of Conservation of 

Momentum) 

U;wVu dh xfr ds f}rh; vkSj r`rh; nksuksa fu;eksa ds 

lfEefyr izHkkoksa ls laosx laj{k.k ds fu;e dh izkfIr gksrh 

gSA blds vuqlkj] ^^;fn d.kksa ds fdlh lewg ;k fudk; 

ij cká cy u yx jgk gks rks] ml fudk; dk dqy 

laosx fu;r jgrk gSA** 

laosx laj{k.k ds fu;e ds mnkgj.k 

• jkWdsV iz.kksnu %& jkWdsV dk mMuk fØ;k&izfrfØ;k ,oa 

laosx laj{k.k ds fl)kUrksa ij vk/kkfjr gSA jkWdsV dk 

bZa/ku tc tyrk gS rks rhoz xfr ls xSlh; fudkl 

gksrk gS] tks izfrfØ;k Lo:i jkWdsV dks Åij /kdsyrk 

gSA 

• jkWdsV bZa/ku dk fu;r osx ls ngu gksus ij laosx 

ifjorZu dh nj Hkh fu;r jgrh gS] ij tSls&tSls 

jkWdsV mMrk gS mlesa bZa/ku dk ngu gksus ls jkWdsV 

dk nzO;eku de gks tkrk gS] ftlds dkj.k laosx 

laj{k.k ds fu;ekuqlkj jkWdsV ds osx o Roj.k esa 

o`f) gksrh gSA 

• laosx laj{k.k ds dkj.k gh tc dksbZ O;fDr uko ls 

dwnrk gS rks uko ihNs f[kldrh gSA 

xq:Rokd"kZ.k 
 

U;wVu dk xq:Rokd"kZ.k dk fu;e  

bl fu;e ds vuqlkj] fdUgha nks fi.Mksa ds e/; dk;Z djus 

okyk cy muds nzO;ekuksa ds xq.kuQy ds vuqdzekuqikrh 

rFkk muds chp dh nwjh ds oxZ ds O;qRØekuqikrh gksrk 

gSA vFkkZr~ 
 

cy] 𝑭 =
𝒎𝟏 𝒎𝟐

𝒓𝟐
 ; 𝐤 𝑭 = 𝑮

𝒎𝟏 𝒎𝟐

𝒓𝟐
 

tgkWa m1 rFkk m2 fi.Mksa ds nzO;eku] r fi.Mksa ds chp dh 

nwjh rFkk G ,d lkoZf=d xq:Rokd"kZ.k fu;rkad 

(Universal Gravitational Constant) gSa] ftldk S.I. eku 

6-6710&11
 U;wVu&eh2@fdxzk2 gksrk gSaA 

 

 

xq:Ro 

i`Foh ,oa vU; fdlh fi.M ds chp yxus okys cy dks 

xq:Ro cy rFkk bl ?kVuk dks xq:Rokd"kZ.k (Gravity) 

dgrs gSa vFkkZr~ xq:Ro og vkd"kZ.k cy gSa ftlls i`Foh 

fdlh oLrq dks vius dsUnz dh vksj [khprh gSA 

xq:Roh; Roj.k 

xq:Ro cy ds dkj.k fdlh fi.M es mRiUu Roj.k xq:Roh; 

Roj.k (Acceleration due to Gravity) dgykrk gSaA bls 

g ls iznf'kZr djrs gSaA bldk ek=d eh@ls2 ;k 

U;wVu@fdxzk gksrk gSaA 

e

2

e

M

R
g = G  

i`Foh dh lrg ij xq:Roh; Roj.k]  

tgkWa]  G    = xq:Rokd"kZ.k fu;rkad 

 Me = i`Foh dk nzO;eku 

 Re  = i`Foh dh f=T;k 
 

vr Li"V gS fd g dk eku fi.M ;k oLrq ds nzO;eku 

ij fuHkZj ugha djrk gSA 

• i`Foh ry ls uhps tkus ij g dk eku ?kVrk gSA /kzzqoksa 

ij g dk eku vf/kdre rFkk fo”kqor~ js[kk ij U;wure 

gksrk gSA 

• i`Foh ds dsUnz ij g dk eku 'kwU; gksrk gSA vr 

fdlh oLrq dk Hkkj i`Foh ds dsUnz ij 'kwU; gksrk gS] 

ysfdu nzO;eku fu;r jgrk gSaA 

• ;fn leku nzO;eku dh nks oLrqvksa dks eqDr :Ik ls 

mij ls fxjk;k tk,] rks muesa mRiUu Roj.k leku 

gksxkA 

• G dk izekf.kd eku 450
 v{kka’k (Latitude) rFkk leqnz 

ry ij 9-8 eh@ls2 gksrk gSaA ;fn i`Foh vius v{k 

ds pkjks vksj ?kweuk cUn dj ns] rks /kzqoksa ds vfrfjDr 

izR;sd LFkku ij g ds eku esa o`f} gks tk,xhA ;g 

fo”kqor~ js[kk ij lokZf/kd rFkk /kzqoksa ij lcls de 

gksxhA 

Note :-  

• Hkwe/; js[kk ij g dk eku & U;wure  

• /kqzoks ij g dk eku & vf/kdre  

• Hkwe/; js[kk ls /kqzoks dh vksj tkus ij xq:Roh; Roj.k 

dk eku c<rk tkrk gS D;ksafd Hkwe/; js[kk ij i`Foh 

dh f=T;k /kqzoks dh f=T;k ls yxHkx 21 fdyksehVj 

vf/kd gSA tSls&tSls ge /kqzoks dh dh vksj tkus gS 

oSls&oSls Re dk eku de gksrk tkrk gS vkSj 

xq:Roh; Roj.k dk eku c<rk tkrk gSA 
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• i`Foh vius v{k Ikj ?kweuk can dj ns (w = 0) rks /kqzoks 
ds vfrfjDr izR;sd LFkku ij g ds eku esa o`f) gksxhA 

;fn o`f) fo”kqor js[kk ij lokZf/kd rFkk /kqzoks dh 

vksj tkus ij de gksrh tk,xhA  

• i`Foh vius v{k ds ifjr% rsth ls ?kweus yx tk, rks 

i`Foh ds dks.kh; osx c<us ds dkj.k g dk eku ?kV 

tk,xkA 
 

nzO;eku o Hkkj  

• fdlh oLrq dk nzO;eku mlds tM+Ro dk eki gksrk 

gS] fdlh oLrq dk tM+Ro mruk gh gksxk] ftruk 

mldk nzO;ekuA 

• ftl cy }kjk i`Foh fdlh oLrq dks vius dsUnz dh 

vksj [khaprh gS] ml cy dks ml oLrq dks Hkkj dgrs 

gSA Hkkj dk SI ek=d = U;wVuA W = Mg W = Hkkj] 

M = nzO;eku] g = xq:Roh; Roj.k  

• oLrq dk nzO;eku fLFkj jgrk gS vFkkZr~ oLrq pkgs 

i`Foh ij gks ;k panzek ij ;k cká varfj{k esaA vFkkZr~ 

oLrq dk nzO;eku ,d LFkku ls nwljs LFkku ij ys 

tkus ij ugha cnyrk gSA 

• oLrq dk Hkkj mlds nzO;eku rFkk xq:Roh; Roj.k ij 

fuHkZj djrk gS vkSj fdlh Hkh jkf'k ij ughaA  

Hkkjghurk  

• Hkkjghurk dh fLFkfr esa] oLrq dk izHkkoh Hkkj 'kwU; 

gksrk gSA 

• ;fn uhps mrjrs le; fy¶V dh Mksjh VwV tk,] rc 

fy¶V esaa j[ks O;fDr;ks dks vFkok d`f=e mixzg ds 

Hkhrj cSBs varfj{k ;k=h dks Hkkjghurk dk vuqHko gksrk 

gSA 

iyk;u osx  

og U;wure osx] ftlls fdlh fi.M dks Åij dh vksj Qsadk 

tk; vkSj og ìFoh ds xq:Roh; {ks= dks ikj dj tk; rFkk 

okil ìFoh ij ykSVdj u vk;s] iyk;u osx dgykrk gSA 

bldk eku ìFoh ij 11-2 fdeh@lSds.M gSaA 

xzgksa] mixzgksa esa ok;qe.My dh mifLFkfr] fdlh xzg ;k 

mixzg ij ok;qe.My dk gksuk ;k u gksuk] ogk¡ ij iyk;u 

osx ds eku ij fuHkZj djrk gSA ;fn iyk;u osx dk eku 

cgqr vf/kd gS rks cgqr l?ku ok;qe.My gksxk vkSj ;fn 

iyk;u osx de gS rks ok;qe.My fojy gksxkA  

dk;Z 

• fdlh oLrq ij vkjksfir cy ,oa mlds dkj.k gq, 

foLFkkiu dks dk;Z dgrs gSA 

• dk;Z ,d vfn'k jkf'k gSA  

W = F.s (F = cy] S = foLFkkiu) 

• dk;Z /kukRed] _.kkRed rFkk 'kwU; gks ldrk gSA  

• dk;Z dk ek=d  

o S.I. ek=d = twy 

o C.G.S. ek=d = vxZ  

• ;fn fdlh oLrq ij 1N dk cy yxk;k tk, vkSj ml 

foLFkkiu gks rks fd, x, dk;Z dh ek=k 1 Joule 

gksrhA 

1 Joule = 107 Erg  
 

dk;Z ds izdkj (Types of Work) 

dk;Z eq[;r% rhu izdkj ds gksrs gS  

1. /kukRed dk;Z (Positive Work)  
tc cy rFkk foLFkkiu ,d gh fn'kk esa gksrk gS] rc 

cy }kjk fd;k x;k dk;Z /kukRed gksxkA /kukRed 

dk;Z dk vFkZ gS fd cká cy] fudk; ;k oLrq dks 

ÅtkZ iznku djrs gSA 

mnkgj.k % ;fn dksbZ O;fDr fdlh fi.M dks i`Foh dh 

lrg ls Åij mBkrk gS] rks mlds }kjk fd;k x;k 

dk;Z /kukRed gksxkA 

2. _.kkRed dk;Z (Negative Work) 

tc cy rFkk foLFkkiu foijhr fn'kk esa gksrs gS] rc 

cy }kjk fd;k x;k dk;Z _.kkRed gksxkA _.kkRed 

dk;Z dk vFkZ gS fd cy fudk; ls ÅtkZ ysrk gSA 

mnkgj.k % ;fn dksbZ O;fDr fdlh fi.M dks i`Foh dh 

lrg ls Åij mBkrk gS rks xq:Roh; cy }kjk fd;k 

x;k dk;Z _.kkRed gksxkA 
 

3. 'kwU; dk;Z (Zero Work) 

tc cy rFkk foLFkkiu yEcor~ fn'kk esa gksrs gS] rc 

cy }kjk fd;k x;k dk;Z 'kwU; gksxkA 

mnkgj.k %  

• ;fn dksbZ dqyh flj ij cks> mBkdj IysVQkWeZ ij py 

jgk gS] rks ;g dksbZ dk;Z ugha djrk ¼D;ksafd mldk 

dk;Z xq:Ro cy ds yEcor~ gS½A tc oLrq dk 

foLFkkiu] yxk, x, cy dh fn'kk esa gksrk gS] rks fd;k 

x;k dk;Z vf/kdre gksxkA ;fn oLrq dk foLFkkiu 

'kwU; gS] rks oLrq ij yxk cy dksbZ dk;Z ugha djsxk; 

tSls flj ij cks>k fy, [kM+k etnwj dksbZ dk;Z ugha 

djrk] pkgs og [kM+k&[kM+k Fkd gh D;ksa u tk,A  

'kfDr 

fdlh e'khu vFkok fdlh drkZ ds }kjk dk;Z djus dh 

nj dks mldh 'kfDr ;k lkeF;Z (Power) dgrs gSa vFkkZr~ 

dk;Z
lkeF;Z ;k

le;

w
P =

t
=  

'kfDr dks twy@lsd.M ;k okV esa ekirs gSA 
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'kfDr dk O;ogkfjd ek=d v'o 'kfDr (Horse Power  

;k HP) gS rFkk 1 HP = 746 WattsA 

Lkk/kj.k euq"; dh lkeF;Z 0.05 HP ls 0.1 HP gksrh gSA 

• fo|qr ÅtkZ dk okf.kfT;d ek=d = KWh 

• ;fn 1000 watt ds fdlh Hkh midj.k dks 1 hour 

rd tk, rks bleas [kir gqbZ ÅtkZ dks 1 unit ds 

cjkcj ekukA 

ÅtkZ 

• fdlh oLrq }kjk dk;Z djus dh {kerk dh ^ÅtkZ* 

dgrs gSA 

• ÅtkZ ,d vfn'k jkf'k gS ftldk ek=d dk;Z ds 

x.kd ds leku gh gksrs gSA 

• dk;Z dh rjg ÅtkZ Hkh vfn'k jkf'k gS o bldk 

ek=d twy gSA 

• dSyksjh ÅtkZ dk ,d cM+k ek=d gSA 

1 dSyksjh = 4.18 twy 

ÅtkZ nks izdkj dh gksrh gS %&  

xfrt ÅtkZ 

• oLrq esa xfr ds dkj.k tks ÅtkZ gksrh gS mls xfrt 

ÅtkZ dgrs gSA  

xfrt ÅtkZ ges'kk ^/kukRed* gksrh gSA 

21
KE = MV

2
    KE = xfrt ÅtkZ  

M = nzO;eku   V = osx 

• cgrh gqbZ gok esa ^xfrt ÅtkZ* gksrh gSA 
 

fLFkfrt ÅtkZ (KE)  

• oLrq esa mldh voLFkk ;k fLFkfr ;k fod`fr ds dkj.k 

lafpr ÅtkZ fLFkfrt ÅtkZ dgykrh gSA 

• PE = mgh    m = nzO;eku   

g = xq:Rokd"kZ.k   h = Å¡pkbZA 

• [khaps gqbZ xqysy ,oa ?kM+h dh pkyh eas lafpr ÅtkZ 

fLFkfrt ÅtkZ gksrh gSA 

• ;kaf=d ÅtkZ = xfrt ÅtkZ + fLFkfrt ÅtkZ 
 

ÅtkZ laj{k.k dk fu;e (Law of Conservation of 

Energy) 

bl fu;e ds vuqlkj] ÅtkZ dks u rks mRiUu fd;k tk 

ldrk gS vkSj u gh u"V ijUrq ÅtkZ dks ,d :Ik ls nqljs 

:Ik esa cnyk tk ldrk gS bls ÅtkZ laj{k.k dk fu;e 

dgrs gSA fo'o dh lEiw.kZ ÅtkZ dk ifjek.k lnSo fLFkr 

(Conserved) jgrk gSA 

mnkgj.k  

• tc ,d oLrq dks Å¡pkbZ ls fxjk;k tkrk gS] rks oLrq 

dh fLFkfrt ÅtkZ yxkrkj xfrt ÅtkZ esa cnyrh 

jgrh gSA 

• tc ,d oLrq dks Å/okZ/kj ¼Åij dh vksj½ Qsadk tkrk 

gS] rks oLrq dh xfrt ÅtkZ yxkrkj fLFkfrt ÅtkZ 

esa cnyrh jgrh gSA 

vr% :ikarj.k (Transformation) ls igys ;k ckn esa 

dqy ÅtkZ lnSo fLFkj jgrh gSA 

vFkkZr~ fdlh fi.M dh dqy ÅtkZ ¼xfrt ÅtkZ rFkk 

fLFkfrt ÅtkZ dk ;ksx½ lnSo fu;rkad gksrk gSA 

ÅtkZ dk :ikarj.k 

ÅtkZ dk ,d ;k vf/kd izdkj esa :ikarj.k gksrk jgrk 

gSA ÅtkZ dks ,d :Ik ls vU; esa] fofHkUu midj.kks dh 

lgk;rk ls ifjofrZr fd;k tk ldrk gSA 

• fo|qr ÅtkZ ls izdk'k ,oa Å"ek  & fo|qr cYc 

• jklk;fud ÅtkZ ls fo|qr ÅtkZ & fo|qr lsy 

• ;kaf=d ÅtkZ ls fo|qr ÅtkZ & Mk;ueks  

• fLFkfrt ÅtkZ ls fo|qr ÅtkZ & Vjckbu ¼ty fo|qr 

mRiknu esa½ 

• fo|qr ÅtkZ ls ;kaf=r ÅtkZ & eksVj 

• Å"ek ls ;kaf=d ÅtkZ & batu 

• ukfHkdh; ÅtkZ ls Å"eh; ÅtkZ] Å"eh; ÅtkZ ls 

;kaf=dh ÅtkZ ,oa ;kaf=dh ÅtkZ ls fo|qr ÅtkZ & 

ijek.kq fo|qr x`gA 

• fo|qr ÅtkZ ls /ofu ÅtkZ & Lihdj 

• fo|qr ÅtkZ ls fo|qr pqacdh; ÅtkZ & VªkalehVj  
 

vkorZ xfr ,oa rjax 

vkorZ xfr 

tc dksbZ fi.M ,d fuf'pr le;kUrjky esa ,d gh 

fuf'pr iFk ij ckj&ckj viuh xfr dks nksgjkrk gSa] rks 

mldh xfr vkorZ (Periodic Motion) xfr dgykrh 

gSa( tSls& i`Foh lw;Z ds pkjksa vksj pDdj yxkrh gSa] rks 

i`Foh dh og xfr vkorZ xfr gSaA 
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fofHkUu izdkj dh rjaxks dk oxhZdj.k 

oxhZdj.k dk 

vk/kkj 

Rjaxks ds izdkj eq[; fo'ks"krk mnkgj.k 

Ekk/;e • ;kfU=d ;k izR;kLFk   rjaxsA 

• oS/kqr pqEcdh; ;k vizR;kLFk 

rjaxsA 

• ek/;e vko';dA 

• ek/;e vko';d ughaA 

• /ofu rjaxsa] HkwdEi rjaxs 

• X&fdj.ksa]  

dEiu • vuqnS/;Z rjaxsaA 

• vuqizLFk rjaxsaA 

• rjax lapj.k ds vuqfn'k 

dEiuA 

• rjax lapj.k ds yEcor~ 

dEiuA 

• /ofu rjaxsA 

• jLlh esa mRiUu rjaxs  

Rjax ljapu ds 

fcuk 

• ,dfoeh; rjaxsA 

• f}&foeh; rjaxsA 

• f=foeh; rjaxsaA 

• ,d v{k ds vuqfn'k 

xfrekuA 

• ,d ry ij xfreku  

• lHkh fn'kkvksa esa   xfrekuA 

• ruh gqbZ jLlh es mRiUu rjaxsa  

• ty dh lrg ij mRiUu 

rjaxsa 

• fuokZr~ esa lapfjr izdk'k rjaxsa 
 

(a) ;kaf=d rjax (Mechanical Wave)  

 ;kaf=d rjaxsa os rjaxsa gksrh gSa ftUgsa ,d LFkku ls 

nwljs LFkku rd tkus ds fy, ,d ek/;e dh t:jr 

iM+rh gS tSls gok ikuh dkap vkfn ;g fuokZr esa ugha 

tk ldrh gSA ;kaf=d rjax daiu ds }kjk mRiUu 

gksrh gSa ty rjaxsa] /ofu rjax vkfn ;kaf=d rjaxsa gSA 

;s nks izdkj dh gksrh gS& 
 

 (i) vuqizLFk rjax (Transverse Wave) &  

  tc lapj.k 'khy d.k] ek/;e esa rjax ds pyus 

dh fn'kk ds yEcor~ dEiu djrs gS rks rjax 

vuqizLFk gksrh gSA ;s rjax Bksl esa ,oa ty ds 

mijh lrg ij mRiUu gksrh gSA ty ds Hkhrj 

,oa xSlks esa mRiUu ugha gksrh gSA 

  mnkgj.k : flrkj ds rkj dh rjax 

 (ii) vuqnS/;Z rjax (Longitudinal Wave) &  
  tc ek/;e esa lapj.k'khy d.k] rjax ds lapj.k 

dh fn'kk ds lekukUrj dEiu djrs gS rks rjax 

vuqnS/; gksrh gSA ;s rjaxs lHkh ek/;eksa (Bksl] 

nzo] xSl) esa mRiUu dh tk ldrh gSA ;s rjaxs 

laihMu (Compression) o fojyu 

(Rarefaction) ds :Ik esa lapfjr gksrh gSA  

  HkwdEih rjaxs] fLizax esa mRiUu rjaxs vkfn vuqnS/;Z 

rjaxs  gSA ,d laihMu ds chp dh nwjh vFkok 

,d fojyu ls nwljs fojyu ds chp dh nwjh 

vuqnS/;Z rjax dh rjax nS/;Z dgykrh gSA 

  mnkgj.k :  xSl esa mRiUu rjaxs& vuqnS/;Z rjaxs 

(b) fo|qr pqEcdh; rjaxs (Electromagnetic Wave) 
 ;s pqEcdh; ,oa fo/kqr {ks=ks ds nksyu ls mRiUu gksus 

okyh vuqizLFk rjaxs gSA leizdk'k] Å"eh; fofdj.k] 

,Dl fdj.ks] jsfM;ks fdj.kks vkfn blds mnkgj.k gSA 

lHkh fo/kqr pqEcdh; rjaxs ,d gh pky ls pyrh gS 

rFkk budh pky izdk'k dh pky ds cjkcj rhu yk[k 

fdeh izfr lsdsaM gksrk gSA 

 

fo|qr pqEcdh; rjaxsa [kkstdRrkZ mi;ksx 

xkek fdj.ks cSdqjy bldh Hks/ku {kerk vR;f/kd gksrh gS] bldk mi;ksx ukfHkdh; vfHkfØ;k rFkk —

f=e jsfM;ksa /kfeZrk esa dh tkrh gSA 

,Dl fdj.ksa jkWUVtu fpfdRlk ,oa vkS|ksfxd {ks= esaA 

ijkcSaxuh fdj.ksa fjVj v–'; fy[kkoV dks ns[kus] vaxqyh ds fu'kkuksa dk irk yxkus esa] udyh djsUlh 

dk irk yxkus esa] çdk'k oS|qr çHkko dks mRiUu djus] cSDVhfj;k dks u"V djus esa 

–'; fdj.ksa U;wVu blesa gesa oLrq,¡ fn[kkbZ iM+rh gSA 

vojä fofdj.k gj”kSy ;s fdj.ksa Å"eh; fofdj.k gSA ;s ftl oLrq ij iM+rh gS] mldk rki c<+ tkrk gSA 

bldk mi;ksx dgjsa esa QksVksxzkQh djus] jksfx;ksa dh lsdkbZ djus esa] Vhoh ds 

fjeksV dUVªksy esa fd;k tkrk gSA 

y?kq jsfM;ks rjxs ;k 

gkVtZ rjaxs 

gsufjd 

gVZ~t 

jsfM;ks] Vsfyfotu ,oa VsfyQksu esa bldk mi;ksx fd;k tkrk gSA 

nh?kZ jsfM;ks rjaxsa ekjdksuh jsfM;ksa ,oa Vsfyfotu esa mi;ksx gksrk gSA 
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(c) /ofu rjaxs (Sound Waves)  

 ;s vuqnS/;Z ;kaf=d rjaxs gS ;s fofHkUu vkòfr;ksa dh 

gksrh gSA ftudh vkòfr 20 gV~tZ ls 20000 gV~tZ ds 

chp gksA ftudh vuqHkwfr O;fDr ds dkuksa }kjk gks mls 

/ofu dgrs gSA /ofu rjaxs nksyu dj jgs fdlh L=ksr 

ls mRiUu gksdj] ok;q ls xqtjrh gqbZ O;fDr ds dkuksa 

rd igq¡pdj dku ds insZ dks nksfyr dj nsrh gS vkSj 

/ofu lqukbZ nsus yxrh gSA /ofu rjaxks dks vkòfr o 

ifjlj ds vuqlkj rhu Hkkxksa esa ckaVk tkrk gSA  

 (i) JO; rjaxs (Audible Waves) & 

  os ;kaf=d rajxs ftudh vko`fr ifjlj 20 ls 

ysdj 20000 gV~tZ rd gksrk gS JO; rjaxs 

dgykrh gSA 

 (ii) voJO; rjaxs (Infrasonic Waves)  

  os ;kaf=d rajxs ftudh vkòfr 20 gV~tZ ls de gksrh 

gS ;s euq"; dks lqukbZ ugh nsrh gSA ;s HkwdEia ds 

le; ìFoh ds vUnj ,oa ân; dh /kMdu ls mRiUu 

gksrh gSA 

 (iii) ijkJO; rjaxs (Ultrasonic Waves)  

  os vuqnS/;Z ;kaf=d rjaxs ftudh vkòfr 20000 gV~tZ 

ls vf/kd gksrh gSA euq"; ds dku budks ughs lqu 

ldrs dqrk] fcYyh] pexknM] MkyfQu vkfn budks 

lqu ldrs gSA buesa vR;f/kd ek=k esa ÅtkZ lafpr 

gksus ls budk mi;ksx V~;wej irk djus] nkWar 

fudkyus vkfn ds vfrfjDr thoksa dh dksf'kdkvksa dks 

u"V djus] raf=d o xfB;k jksxks ds bykt esa] gokbZ 

vM~Mksa ij /kqa/k dks gVkus] diMksa dh /kqykbZ] ?kMh rFkk 

foekuksa ds vkUrfjd dy & iqtksZ dh lQkbZ esa leqnz 

dh xgjkbZ] vUnj dh cMh cMh pV~Vkuksa] fge'kSyksa] 

eNfy;k¡ dk irk yxkus esa fd;k tkrk gSA 
 

/ofu dk ijkorZu (Reflection of Sound)  

/ofu Hkh izdk'k dh rjg ijkofrZr gksrh gS /ofu dh rjax 

nS/;Z vf/kd gksus ds dkj.k bldk ijkorZu cMs i`”Bks ls 

gh gksrk gSA dqvkWa] igkM] unh] ?kkVh] nhokj vkfn ls /ofu 

ifjofrZr gks tkrh gSA  
 

/ofu dk viorZu (Refraction of Sound)  

izdk'k dh Hkk¡fr /ofu rjaxs Hkh ek/;e ds ifjorZu ls 

viofrZr gks tkrh gSA /ofu rjaxks dk viorZu ok;q dh 

fHkUu fHkUu irksZa dk rki fHkUu gksus ds dkj.k gksrk gS xeZ 

ok;q esa /ofu dh pky B.Mh ok;q dh vis{kk vf/kd gksrh 

gSA vr% /ofu rjaxs tc xeZ ok;q ls B.Mh esa ;k B.Mh 

ok;q ls xeZ ok;q esa izos'k djrh gS rks vius ekxZ ls 

fopfyr gks tkrh gSA fnu ds le; xehZ ds dkj.k i`Foh 

ds lehi dh ok;q mij dh vis{kk vf/kd xeZ gksrh gS] 

ftlls fdlh L=ksr ls mRiUu /ofu nwj rd ugha lqukbZ 

nsrhA blds foijhr jkf= ds le; /ofu nwj rd lqukbZ 

nsrh gS D;ksfd i`Foh ds vkl ikl ds ctk; mijh ijr 

dk rki vf/kd gksrk gSA 

/ofu dk O;frdj.k (Interference of Sound) 

• nks leku vko`fr o vk;ke dh nks /ofu rjaxs ,d 

lkFk fdlh fcUnq ij igq¡prh gS rks ml fcUnq ij /ofu 

mtkZ dk iqufoZrj.k gks tkrk gSA bls gh /ofu dk 

O;frdj.k dgrs gSA  

• ;fn nksuks rjaxs ,d gh dyk (Phase) esa igq¡prh gS 

rks ifj.kkeh vk;ke nksuks rjaxks ds ;ksx ds cjkcj gksus 

ls /ofu rhoz gksxh bls laikrh O;frdj.k dgrs gSA 

• ;fn nksuks rjaxs foijhr dyk esa feyrh gS rks 

O;frdj.k fouk'kh gksxk o /ofu dh rhozrk U;wure 

gksxhA 

• leqnz es uhjo {ks= ¼Slience Zone½ fouk'kh O;frdj.k 

ds dkj.k gksrk gS  

• jsfM;ks LVs'ku dk izlkj.k dHkh&dHkh lkQ lqukbZ ugh 

nsrk ;g Hkh fouk'kh O;frdj.k ds dkj.k gksrk gSA 
 

/ofu iznw"k.k 

• Ik;kZoj.k esa vokafNr /ofu;ksa dks gh /ofu iznw"k.k dgrs 

gSA 

• /ofu;ksa dh rhozrk 90-95 Mslhcy ls ysdj 140-150 

Mslhcy ds e/; gks ldrh gSA 

• WHO ds }kjk uxj ds fy, fu/kkZfjr fd;k x;k 

lqjf{kr /ofu iznw”k.k 45 Mslhcy gSA 

• 80 Mslhcy ls vf/kd rhozrk okyk gkfudkjd /ofu] 

iznw"kd dgykrh gSA 
 

izfrnhfIr (Fluorescence)  
dqN inkFkZ tc mPp vko`fÙk okys izdk'k ¼uhyk ;k 

vYVªkok;ysV½ }kjk iznhIr fd;s tkrs gS rks ;s vis{kkd`r 

de vko`fÙk dk izdk'k mRlftZr djrs gSA ;g mRltZu 

rc rd gksrk gS tc rd inkFkZ dks iznhIr fd;k tkrk 

gSA bl ifj?kVuk dks izfrnhfIr dgrs gSA  

vuqiz;ksx  

• izfrnhfIr izHkko ds dkj.k vYVªkok;ysV fdj.kksa dk irk 

yxk;k tk ldrk gSA 

• X – fdj.ks rFkk vYVªkok;ysV fdj.ksa csfj;e IysfVuks 

lk;ukbM ij izfrnhfIr mRiUu djrh gSA 

• lMd fdukjs yxus okys funsZ'kd cksMksZa dks lkekU;r% 

izfrnhfIr isaV ls isaV fd;k tkrk gS ftlls jkr ¼va/ksjs½ 

esa jks'kuh iMus ij ;s pedhys fn[k ldsaA 
 

LQqjnhfIr (Phosphorescence) 

dqN inkFkZ ,sls gksrs gS tks izdk'k L=ksr gVkus ij Hkh mlds 

ckn dqN nsj rd izdk'k dk mRltZu djrs jgrs gSA bl 

ifj?kVuk dks LQqjnhfIr dgrs gSA ?kM+h dh lqbZ;k¡] lkbu cksMZ] 

fctyh ds cksMksZ vkfn ij LQqjnhfIr djrs gS rFkk ;s jkr esa 

LQqjnhfIr ds dkj.k pedrs gSA 
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vuqukn (Resonance)  

fdlh eqDr nksyu djus okyh oLrq ij dksbZ ckg~; vkorZ 

cy yxkus ij oLrq nksyuks ds vUrxZr nksyu djrh gS 

ysfdu ;fn ckg~; vkorZ oLrq dh viuh LokHkkfod vko`fr 

ds cjkcj gks rks bl n’kk esa nksyuksa dk vk;ke cgqr 

vf/kd c< tkrk gS] blh voLFkk dks vuqukn dgrs gSA  

mnkgj.k 

lsuk dk iqy ikj djrs le; ekpZ ikLV u djus dh 

lykg] xk;d ds Loj ls f[kMdh dk VwVuk] cl dh 

[kM[kMkgV vkfnA 

vuqj.ku (Reverberation)  

fdlh gkWy esa /ofu L=ksr ds cUn djus ds ckn Hkh /ofu dk 

dqN nsj rd lqukbZ nsuk ^vuqj.ku* ;k vuqxwat dgykrk gSA 

ftrus le; rd ;g /ofu lqukbZ nsrh gS mls vuqj.ku dky 

dgrs gSA fdlh gkWay dk vuqj.ku dky ;fn -8 lsds.M ls 

vf/kd gS rks oDrk }kjk fn;k x;k Hkk"k.k lqukbZ ugha nsxkA 

vuqj.ku dky 'kwU; okys gky dks xw¡tghu gky (Dead Hall) 
dgrs gSA vuqj.ku jksdus gsrq gkWay dh nhokjsa [kqjnjh ,oa eksVs 

inksZ ls <d nh tkrh gSA vuqj.ku 'kwU; gksus ij vkokt cgqr 

/kheh lqukbZ nsxhA 

izfr/ofu (Echo)  

fdlh ijkorZd ry ls okil ykSVdj lqukbZ nsus okyh 

/ofu dks izfr/ofu dgrs gSA ;fn L=ksr ijkorZd ry ds 

lehi fLFkr gksxk rks izfr/ofu ugha lqukbZ nsxhA izfr/ofu 

lquus ds fy, U;wure 16-6 eh- (yxHkx 17 eh) dh nwjh 

/ofu L=ksr o ijkorZd ry ds chp gksuh pkfg,A dksbZ 

/ofu gekjs dkuksa es -1 lsds.M rd jgrh gSA vr% izfr 

/ofu lquus ds fy, vko';d gS fd /ofu -1 lSds.M ckn 

gekjs dkuks rd igqpsA pUnzek ij izfr/ofu ugha lqukbZ 

nsxh izfr/ofu dk dkj.k gS &  /ofu dk ijkorZu gksukA 

 

MkWIyj izHkko 

Tc /ofu L=ksr ,oa Jksrk ds chp vkisf{kr xfr gksrh gS] 

rks Jksrk dks /ofu dh vko`fr cnyrh gqbZ izrhr gksrh gSaA 

blh izHkko dks MkWIyj izHkko (Doppler’s Effect) dgrs gSaA 

bles rhu fLFkfr;k¡ lEHko gSa  

(i) tc vkisf{kd xfr ds dkj.k L=ksr ,oa Jksrk ds chp 

dh nwjh ?kV jgh gksrh gSa] rks vko`fr (vkHkklh) c<+rh 
gqbZ izrhr gksrh gSaA 

(ii) tc vkisf{kd xfr ls L=ksr rFkk Jksrk ds chp dh 

nwjh c< jgh gksrh gSa] rks vko`fr (vkHkklh) ?kVrh 
gqbZ izrhr gksrh gSA 

(iii) tc L=ksr ,oa Jksrk ds chp dh nwjh fu;r jgrh gSa] 

rks MkWIyj izHkko 'kwU; jgrk gSaA /ofu rjaxks ds fy, 

vkHkklh vko`fr 

is{z kd d s lki{s k /ofu dk oxs
okLrfod vkof̀r

L=ksr d s lkis{k /ofu dk oxs
 

izdk'k 

izdk'k mtkZ dk gh ,d ,slk :Ik gS tks us= dh jsfVuk 

dks mrsftr djds gesa n`f"V laosnu'khy cukrk gS rFkk 

blh ds dkj.k ge oLrqvksa dks ns[k ikrs gSaA izdk'k] fo|qr 

pqEcdh; rjaxs gS rFkk buls izkIr fo|qr pqEcdh; LisVªe 

dk ,d lw{e Hkkx (4000A-7800A) gh ekuo us= dks 

oLrq,¡ fn[kkus es lgk;d gksrk gS] ftls n`'; izdk'k dgrs 

gSA HkkSfrd foKku dh ftl 'kk[kk ds vUrxZr izdk'k ds 

xq.kks dk foLr`r v/;;u fd;k tkrk gS] izdkf'kdh 

(Optics) dgykrh gSA 

izdk'k dh pky 

fofHkUu ek/;eks es izdk'k dh pky fHkUu&fHkUu gksrh gSA 

fuokZr~ ;k ok;q es izdk'k dh pky (Speed of Light) 

lokZf/kd vFkkZr~ 3 x 108
 eh-@ls gksrh gS] tks ek/;e 

ftruk vf/kd l?ku gksrk gSa mlesa izdk'k dh pky mruh 

gh de gksrh gSA izdk'k dh fdlh ek/;e es pky] u = 

c/ gksrh gS] tgk¡  c = 3 x 108
 eh@ls rFkk  ek/;e 

dk viorZukad (Refractive Index)  gSA 
izdk'k ds osx dh x.kuk loZizFke jksej us dhA lw;Z ds 

izdk'k dks i`Foh rd igqWpus es vkSlru 8 feuV 16-6 

lsd.M dk le; yxrk gSaA pUnzek ls ijkofrZr izdk'k 

dks i`Foh rd vkus esa 1-28 lsd.M dk le; yxrk gSaA 

 

niZ.k  

• Polish ¼dybZ½ djus ds fy, 𝐴𝑔𝑁O3 

¼flYoj ukbVªsV½ ;k ikjs ¼Hg½ dk 

iz;ksx fd;k tkrk gSA  

• niZ.k dks lery o xksyh; nks Hkkxksa esa 

ckaVk tkrk gSA 

 

lery niZ.k 

;fn ijkorZd i`"B lery gksa rks ml niZ.k dks ^lery 

niZ.k* dgrs gSaA ;fn ijkorZ i`"B xksyh; gks rks niZ.k dks 

^xksyh; niZ.k* dgrs gSaA 
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lery niZ.k esa izfrfcEc 

 lery niZ.k ls izkIr izfrfcEc lnSo vkHkklh o lh/kk 

gksrk gSA 

 izfrfcEc dk vkdkj oLrq ds vkdkj ds cjkcj gksrk 

gSA 

 izfrfcEc niZ.k ds ihNs mruh gh nwjh ij curk gSa] 

ftruh dh nwjh ij oLrq niZ.k ls nwj gSA 

 oLrq dk iwjk izfrfcEc ns[kus gsrq niZ.k dh Å¡pkbZ 

oLrq dh Å¡pkbZ ls vk/kh gksuh pkfg,A 

 tc dksbZ nks niZ.k ,d nwljs ds lkFk fdlh dks.k ij 

>qds gq, gkas rks muesa cuus okys izfrfcEcksa dh la[;k 

(n) 

𝑛 =
360

𝜃
− 1 

Tkgk¡ 𝜃 nks niZ.kksa ds e/; dks.kA 

 ;fn dksbZ oLrq nks niZ.k tks 900 dks.k ij j[ks niZ.kksa 

ds chp j[kh gks rks cuus okys izfrfcEcksa dh la[;k 3 

gksxhA 

[𝑛 =
360

𝜃
− 1] , 𝜃 =  900

 

𝑛 =
360

90
− 1 

𝑛 = 3 

 ;fn nksuksa niZ.k lekUrj gksa rks cuus okys izfrfcEcksa 

dh la[;k vuUr gksxhA 

• ;fn dksbZ oLrq niZ.k ds lkis{k V pky ls xfreku gks 

rks oLrq o izfrfcEc dh lkis{k pky 2V gksxhA 

• xksyh; niZ.k &  

o [kks[kys 'kh'ks ds xksys dk Hkkx gksrk gSA  

o izd`fr /kkrq dh niZ.k ls nwjh ij fuHkZj djrk gSa  

o ;fn niZ.k dh mHkjs Hkkx dh dybZ dh tkrh gS 

rks & mŸky niZ.kA  

o /k¡ls Hkkx dh dybZ djus ij vory niZ.k 

dgykrk gSA 

ysUl ¼Lens½ 

• nks xksyh; ;k ,d xksyh; ,oa ,d lery lrg ls 

'kh'ks ds cus çdkf'kd ;a= ¼Optical  Instrument½ 
dks ysal dgrs gSaA  

• nks xksyh; lrgksa okys ysUl dks vory (Concave) 

rFkk mRry (Convex) esa oxhZ—r fd;k tkrk gSA  

• ysUlksa dh vkifrr fdj.kksa dks eksM+us dh {kerk dks 

mldh 'kfä dgrs gSaA ysUl dh 'kfä ysUl ds Qksdl 

ds O;qRØe ds cjkcj gksrk gS ¼𝑃 = 𝑙/𝑓½ ysUl dh 

'kfä dk ek=d MkbvkWIVj ¼Diopter½ gksrk gS] ftls 

𝐷 }kjk lwfpr fd;k tkrk gSA 
 

mÙky ysUl ¼Convex Lens½  

• blds nksuksa lrg mHkjs gksrs gSaA  

• 'kh"kZ dk Hkkx ladjk ¼narrow½ rFkk chp dk Hkkx 

pkSM+k gksrk gSA  

• bldk ç/kku Qksdl /kukRed gksrk gSA vr% bldh 

{kerk Hkh /kukRed gksrh gSA  

• blesa fdlh oLrq dh çfrfcEc dh fLFkfr ,oa ç—fr 

oSlh gh gksrh gS tSls vory niZ.k esa gksrk gSA mi;ksx% 

dSejk] lw{en'khZ] nwjn'khZ rFkk nwj&–f"V nks"k okys 

O;fä ds p'es esaA 
 

vory ysUl ¼Concave Lens½  

• bldk nksuksa Hkkx /k¡lk gksrk gSA  

• blesa cuus okys çfrfcEc dh fLFkfr ,oa ç—fr mÙky 

niZ.k dh rjg gksrh gSA  

• bldh Qksdl nwjh _.kkRed ¼Negative½ gksrh gSA 

vr% bldh {kerk Hkh _.kkRed gksrh gSA mi;ksx% 

xSyhfy;ks nwjn'khZ ds usf=dk rFkk fudV –f"V nks"k 

okys O;fä ds p'es esaA 

izdk'k dk viorZu 

tc izdk'k ,d ek/;e (tSls& ok;q) ls nwljs ek/;e 

(tSls& dk¡p) esa tkrk gS rks bldk ,d Hkkx igys ek/;e 

es okil vk tkrk gS rFkk 'ks”k Hkkx nwljs ek/;e esa izos’k 

dj tkrk gSA tc ;g nwljs ek/;e ls xqtjrk gS rks 

bldh lapj.k fn'kk ifjofrZr gks tkrh gSA ;g vfHkyEc 

dh vksj >qd tkrh gS ;k vfHkyEc ls nwj gV tkrh gSaA 

;g ifj?kVuk viorZu (Refraction) dgykrh gSA izdk'k 

ds viorZu esa] tc izdk'k ,d ek/;e ls nwljs ek/;e esa 

tkrk gS rks bldh rhozrk ?kV tkrh gSA viorZu ds nks 

fu;e gSa& 

(i) vkifrr fdj.k] vkiru fcUnq ij vfHkyEc o 

viofrZr fdj.k rhuksa ,d gh ry es gksrs gSaA 

(ii) vkiru dks.k dh T;k (sin i1) o viorZu dks.k dh 

T;k (sin i2) dk vuqikr ,d fu;rkad gksrk gS] ftls 

nwljs ek/;e dk igys ek/;e ds lkis{k viorZukad 

dgrs gSA 
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