
part - III
fhy msî : 3.00 kÂ neu« ]                          ïa‰ãaš (ÉilfSl‹)� [ bkh¤j kâ¥bg©fŸ : 70

muR bghJ¤ nj®î - kh®¢ 202411M«

tF¥ò

gâî v©

m¿îiufŸ:	

	 (1)�	 �mid¤J Édh¡fS« rÇahf gâth» cŸsjh v‹gjid¢ rÇgh®¤J¡ bfhŸsî«. m¢R¥gâÉš FiwÆU¥ã‹, 

miw¡ f©fhÂ¥ghsÇl« cldoahf¤ bjÇÉ¡fî«.

	 (2)	� Úy« mšyJ fU¥ò ikÆid k£Lnk vGJtj‰F«, mo¡nfhoLtj‰F« ga‹gL¤j nt©L«. gl§fŸ tiutj‰F 

bg‹áš ga‹gL¤jî«.

gFâ - I
F¿¥ò:	 (i)	 mid¤J Édh¡fS¡F« ÉilaË¡fî«.

� [15 × 1 = 15]
	 (ii)	 �bfhL¡f¥g£LŸs eh‹F kh‰W ÉilfËš  

Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.

1.	 R1 = (100 ± 3) Ω, R2 = (150 ± 2)Ω M»a ïU 

Ä‹jilfŸ bjhlÇiz¥ãš ïiz¡f¥g£LŸsd. 

mt‰¿‹ bjhFga‹ Ä‹jil v‹d?

(m)	(250 ± 1) Ω	 	 (M)	(250 ± 5) Ω
(ï)	 (250 ± 3) Ω 	 	 (<)	 (205 ± 5) Ω

2.	 kÅjbuhUt® òÉÆ‹ JUt¤âÈUªJ eLtiu¡ nfh£L¥ 

gFâia neh¡» tU»wh®. mtÇ‹ ÛJ brašgL« 

ikaÉy¡F Éir :

(m)	khwhJ		  	 (M)	 mâfÇ¡F«

(ï)	 KjÈš mâfÇ¡F« ã‹ò Fiwí«

(<)	 Fiwí«

3.	 xU _oa ghij¡F M‰wš kh‰wh ÉirÆdhš brŒa¥g£l 

ntiy :

(m)	v¥nghJ« ne®¡F¿íilaJ

(M)	v¥nghJ« vâ®¡F¿íilaJ 

(ï)	 tiuaW¡f¥glhjJ 	 (<)	 RÊ 

4.	 xU Kid _oa fh‰W¤ j«g« x‹W 83 Hz mâ®bt© 

cila mâ®îW« bghUSl‹ x¤jâ®î mil»wJ vÅš, 

fh‰W¤ j«g¤â‹ Ús« :

(m)	1.0 m	 (M)	1.5 m	 (ï)	 2.0 m	 (<)	 0.5 m
5.	 FW¡fiy x‹W A Clf¤âÈUªJ B Clf¤â‰F 

brš»wJ. A Clf¤âš FW¡fiyÆ‹ âirntf«  

500 ms–1, miyÚs« 5m. B Clf¤âš âirntf« 600 
ms–1 vÅš, B-š mâ®bt©, miyÚs« Kiwna :

(m)	120 Hz k‰W« 6 m	 (M)	120 Hz k‰W« 5 m
(ï)	 100 Hz k‰W« 6 m	 (<)	 100 Hz k‰W« 5 m

6.	 Jfbsh‹¿‹ âirntf« v i t j k
� � � �= + −2 9

2
 vÅš, t = 1  

ÉdhoÆš m¤JfË‹ KL¡f¤â‹ v© kâ¥ò ahJ?

(m)	RÊ			   (M)	1 ms–2

(ï)	 –1 ms–2 			   (<)	 2 ms–2

7.	 ïu£il cUth¡FtJ :

(m)	 RH‰á k‰W« ïl¥bga®¢á

(M)	 RH‰á ïa¡f«	 (ï)	  ïa¡fÄ‹ik

(<)	  ïl¥bga®¢á ïa¡f«

8.	 ã‹tU« thí¡fËš, v›thí bfhL¡f¥g£l bt¥gÃiyÆš 

Fiwªj ruhrÇ ïUko _y ntf¤ij¥ (Vrms) bg‰WŸsJ?

(m)	 M¡á#‹		  (M)	 iA£u#‹

(ï)	  fh®g‹-il-M¡i[L	 (<)	  ie£u#‹

9.	 bt¥gÃiy caU«nghJ âut« k‰W« thíÉ‹ ghFÃiy 

Kiwna :

(m)	 Fiwí« k‰W« mâfÇ¡F«

(M)	 mâfÇ¡F« k‰W« mâfÇ¡F«

(ï)	  Fiwí« k‰W« Fiwí«

(<)	  mâfÇ¡F« k‰W« Fiwí« 

10.	 v v‹w âirntf¤Jl‹ gªJ x‹W br§F¤jhf nkšneh¡» 

v¿a¥gL»wJ. mJ t neu¤âš jiuia mil»wJ. ã‹tU« 

vªj v-t tiugl« ï›Éa¡f¤âid És¡F»wJ?

(m)	 

v

t
		  (M)	 

v

t

(ï)	  

v

t
		  (<)	  

v

t
11.	 xU nfhs¤â‹ Mu¤ij msÉLjÈš ãiH 2 % vÅš, 

mj‹ fd msit¡ fz¡»LjÈ‹ ãiHahdJ :

(m)	4 %	 (M)	8 %	 (ï)	 6 %	 (<)	 2 %
12.	 j‹ bt¥g V‰ò¤âwÅ‹ SI myF :

(m)	J kg–1 K–1 	 	 (M)	J kg–1

(ï)	 K kg–1 J–1		  (<)	 J kg K–1

13.	 1 : 2 v‹w É»j¤âš Ãiw bfh©l  A k‰W« B v‹w 

ïU bghUŸfŸ, Kiwna kA k‰W« kB RUŸkh¿È 

bfh©l Ãiwa‰w ïU RUŸÉšfŸ_y« jÅ¤jÅna 

bjh§fÉl¥g£LŸsJ.  ïU bghUŸfS« br§F¤jhf 

miyîW«nghJ mt‰¿‹ gUk¤ âirntf§fŸ 1 : 2 
v‹w É»j¤âš cŸsnghJ A-Æ‹ å¢rhdJ B-Æ‹ 

É¢ir¥nghš ............... kl§fhF«.

(m)	k
k

k
k

k
k

k
k

B

A

B

A

B

A

B

A
2 8

2 8
      	 (M)	

k
k

k
k

k
k

k
k

B

A

B

A

B

A

B

A
2 8

2 8
      	 (ï)	k

k
k
k

k
k

k
k

B

A

B

A

B

A

B

A
2 8

2 8
      	 (<)	k

k
k
k

k
k

k
k

B

A

B

A

B

A

B

A
2 8

2 8
      

14.	 ir¡»Ÿ la® âObu‹W bto¤J mâš cŸs fh‰W 

ÉÇtil»wJ. ïj‰F ................ Ãfœî v‹W bga®.

(m)	mG¤j« khwh		 (M)	 bt¥gÃiy khwh

(ï)	 gUk‹ khwh		  (<)	 bt¥g¥ gÇkh‰wÄšyh
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15.	 âObud òÉ k‰W« NÇaÅ‹ ÃiwfŸ ïU kl§fhf 

kh¿dhš mitfS¡»ilnaahd <®¥ãaš Éir :

(m)	4 kl§F mâfÇ¡F«	 (M)	 khwhJ

(ï)	 2 kl§F Fiwí«	 (<)	 2 kl§F mâfÇ¡F«

gFâ - II 
F¿¥ò:  vitnaD« MW Édh¡fS¡F ÉilaË¡fî«.  

Édh v©  24-¡F f£lhakhf ÉilaË¡fî« � [6 × 2 = 12]
16.	 v~F mšyJ ïu¥g®, ït‰¿š vJ mâf Û£á¥ g©òŸsJ? 

V‹?

17.	 bt¡l® - tiuaW¡fî«. vL¤J¡fh£LfŸ jUf. 

18.	 10 m tisî Mu« bfh©l t£l tot¢ rhiyÆš bršY« 

fh®, 50 ms–1 âirntf¤âš tis»wJ. m¡fhÇ‹ cŸns 

mk®ªâU¡F« 60 ».». Ãiwíila kÅj® czU« ikaÉy¡F 

Éiria¡ fh©f.

19.	 ãbusÅa‹ ïa¡f¤ij¥ ghâ¡F« fhuÂfis vGJf.

20.	 cUS« r¡fu« x‹¿‹ Ãiw ikakhdJ 5 ms–1 âirntf¤Jl‹ 

ïa§F»wJ. ïj‹ Mu« 1.5 m k‰W« nfhz âirntf«  

3 rad s–1 vÅš, ï¢r¡fu« eGîjy‰w cUSjÈš cŸsjh 

vd nrhâ¡fî«.

21.	 f£l‰w miyîfŸ v‹whš v‹d?

22.	 Û£áaË¥ò Fzf« - tiuaW¡fî«. 

23.	 gÇkhz gF¥ghŒÉ‹ tu«òfŸ ahit?

24.	 kÅjbuhUt® 2 ».» Ãiwíila ÚÇid JL¥ò r¡fu¤ij¡ 

bfh©L fy¡Ftj‹ _y« 30 kJ ntiyia¢ brŒ»wh®.  

fy¡F«nghJ Vw¤jhJ 5 kcal bt¥g« ÚÇÈUªJ btË¥g£L 

bfhŸfyÅ‹ gu¥ò tÊna bt¥g¡fl¤jš k‰W« bt¥g¡ 

fâ®å¢á‹_y« NHY¡F¡ fl¤j¥gL»wJ vÅš, mik¥ã‹ 

mf M‰wš khWgh£il¡ fh©f.

gFâ - III
F¿¥ò:  vitnaD« MW Édh¡fS¡F ÉilaË¡fî«. Édh  

v© 33-¡F f£lhakhf ÉilaË¡fî«.� [6 × 3 = 18] 
25.	 âU¥ò ÉirÆdhš brŒa¥g£l ntiy¡fhd rk‹gh£il 

tUÉ¡fî«.

26.	 cau¤ij¥ bghU¤J g v›thW khWgL« v‹gij És¡Ff.

27.	 Ú®k¤â‹ gu¥ò ïGÉiria¥ ghâ¡F« fhuÂfŸ ahit?

28.	 ruhrÇ ïa¡f M‰wš k‰W« mG¤j¤â‰F« ïilnaahd 

bjhl®ò ahJ?

29.	 âÂ¥ò mâ®î v‹whš v‹d?

30.	 mâ®îW« ïU ïir¡fitfŸ njh‰WÉ¡F« miyfË‹ 

miy¢ rk‹ghLfŸ y1 = 5 sin (240 πt) k‰W« 

y2 = 4 sin (244 πt). njh‹W« É«kšfË‹ v©Â¡ifia¡ 

fz¡»Lf.

31.	 mo¥gil msîfŸ k‰W« tÊ msîfŸ v‹whš v‹d? 

vL¤J¡fh£LfŸ jUf.

32.	 M‰wš khwh Éâia¡ TWf.

33.	 v¿bghUbsh‹W 30° v¿nfhz¤âš v¿a¥gL»wJ. mj‹ 

Mu«g¤ âirntf« 5 ms–1 vÅš, v¿bghUŸ milªj bgUk 

cau« k‰W« »il¤js beL¡f¤ij¡ fz¡»Lf.

gFâ - IV
F¿¥ò: mid¤J Édh¡fS¡F« ÉilaË¡fî«.�[5 × 5 = 25]
34.	 (m)	 mâ®tilí« f«ãÆ‹ mâ®bt© (γ) MdJ

		  (i)	 mË¡f¥g£l Éir (F)      (ii)   Ús« (l)

		  (iii)	 �XuyF Ús¤â‰fhd Ãiw (m)  M»at‰iw¥ 

bghW¤jJ vd¡bfh©lhš, gÇkhz Kiw¥go 

mâ®bt© v
l m

∝ 1 F
 vd Ã%ã¡fî«.

(mšyJ)

	 (M)	mK¡f ïayhj, ghFÃiya‰w ghŒk« x‹W tÇ¢Ó® 

X£l¤âš brštj‰fhd bg®bdsÈÆ‹ nj‰w¤ij¡ 

T¿, mjid Ã%ã¡fî«.

35.	 (m)	 ntiy M‰wš j¤Jt¤ij¡ T¿ És¡Ff. mj‰F 

VnjD« _‹W cjhuz§fis¡ TWf.

(mšyJ)

	 (M)	brašâw‹ Fzf¤ij tiuaW¡fî«.  FË®gjd¥bg£o 

x‹¿‹ brašgh£il ÉÇthf És¡Ff.

36.	 (m)	 bkšÈa f«ãÆdhš ïiz¡f¥g£l fd¥bghU£fË‹ 

br§F¤J ïa¡f¤ij ÉtÇ¡fî«.

(mšyJ)

	 (M)	nfhŸfË‹ ïa¡f¤â‰fhd bf¥sÇ‹ _‹W Éâfis¡ 

T¿ És¡Ff.

37.	 (m)	 khwhj KL¡f« bg‰w bghUË‹ ïa¡f¢ rk‹ghLfis 

tUÉ¡fî«.

(mšyJ)

	 (M)	thí¡fË‹ ruhrÇ nkhjÈil¤ öu¤â‰fhd nfhitia 

tUÉ¡fî«.

38.	 (m)	 Óuhd tisa¤â‹ ika« tÊ¢ brštJ«, js¤â‰F 

br§F¤jhdJkhd m¢ir¥ g‰¿a Ãiyk¤ âU¥ò¤ 

âwD¡fhd rk‹gh£il tUÉ¡fî«.

(mšyJ)

	 (M)	_oa M®f‹ FHhÆš nk‰Ru§fŸ V‰gLtij És¡fî«.

ÉilfŸ

gFâ-I
1.	 (M)	 (250 ± 5) Ω	 2.	 (M)	 mâfÇ¡F«

3.	 (<)	 RÊ	 4.	 (m)	 1.0 m
5.	 (ï)	 100 Hz k‰W« 6 m	 6.	 (<)	 2 ms–2

7.	 (M)	 RH‰á ïa¡f«	

8.	 (ï)	 fh®g‹-il-M¡i[L

9.	 (m)	 Fiwí« k‰W« mâfÇ¡F«

10.	 (m)	

v

t
	 11.	 (ï)	 6 %	

12.	 (m)	 J kg–1 K–1	 13.	 (<)	
k
k

k
k

k
k

k
k

B

A

B

A

B

A

B

A
2 8

2 8
      	

14.	 (<)	 bt¥g¥ gÇkh‰wÄšyh	15.	 (m)	 4 kl§F mâfÇ¡F«

gFâ - II
16.	 (i)	� c©ikÆš v~Fjh‹ mâf Û£á¥ g©ò cilaJ. v~F 

k‰W« ïu¥g® ïu©o‹ ÛJ« rkkhd mG¤j¤ij (stress) 
bfhL¤jhš v~F Fiwthd âÇigna milí«. vdnt 

a§ Û£á¡Fzf« v~F¡F¤jh‹ mâf«. 

	 (ii)	� a§ Û£á¡Fzf« vªj¥ bghUS¡F mâfnkh mJnt 

mâf Û£á¥g©ò (elastic) cilaJ. 
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17.	 �v© kâ¥ò k‰W« âir ïit ïu©odhY« F¿¥ãl¡Toa 

msîfŸ bt¡l® vd¥gL«. totfÂj KiwÆš bt¡l® 

v‹gJ xU F¿¥ã£l âiria¡ fh£L« nfh£L¤J©L MF«. 

ïa‰ãaÈš áy msîfŸ bt¡luhš k£Lnk F¿¥ãl ïaY«. 

(v.fh) Éir, âirntf«, ïl¥bga®¢á, Ãiy bt¡l®, KL¡f«, 

ne®¡nfh£L cªj« k‰W« nfhz cªj«.

18.	    âirntf« v   = 50 ms–1 ;  tisÉ‹ Mu« r 	= 10 m
Ãiw m  = 60 kg

F =	 mv
r

2
60 50 50

10

150000

10
= × × =

∴F = 15,000 N
19.	 �(i)	� bt¥gÃiy caU«nghJ ãbusÅa‹ ïa¡f« 

mâfÇ¡F«.

	 (ii)	 �âut« mšyJ thí¤ JfŸfË‹ gUk‹ mâfÇ¡F« 

nghJ«, ca® gh»aš j‹ik k‰W« ml®¤â 

fhuzkhfî« ãbusÅa‹ ïa¡f« Fiwí«.

20.	 �ïl«bga®î âirntf« (VTRANS) mšyJ Ãiw ika¤â‹ 

âirntf« VCM = 5 ms–1

	 Mu«, R = 1.5 m k‰W« nfhz âirntf« ω = 3 rad s–1

	 RH‰á âirntf«,  VROT = R ω
			  VROT = 1.5 × 3 ;    VROT = 4.5 ms–1

	� vdnt VCM > Rω  mšyJ VTRANS > Rω. ïªj ïa¡fkhdJ 

eGîjy‰w cUSjš ïšiy khwhf rW¡Fjš ïa¡f¤âš 

cŸsJ.

21.	 �f£l‰w miyîfŸ : miyÆa‰¿ia mj‹ rkÃiy¥ 

òŸËÆÈUªJ ïl«bgau¢ brŒJ miyîw¢ brŒjhš mJ 

miyîW« mâ®bt©zhdJ ïašò mâ®bt©Â‰F 

rkkhf ïU¡F«. ï›tif miyîfŸ mšyJ mâ®îfŸ 

f£l‰w miyîfŸ mšyJ f£l‰w mâ®îfŸ vd¥gL«. 

22.	 �Û£áaË¥ò Fzf« : nkhjY¡F¥ ã‹ cŸs ÉyF« 

âirntf¤â‰F« (rh®ò¤ âirntf«) nkhjY¡F K‹ cŸs 

beU§F« âirntf¤â‰F« (rh®ò¤âir ntf«) ïilna 

cŸs É»j« Û£áaË¥ò Fzf« vd tiuaW¡f¥gL»wJ.

e = 
ÉyF« âirntf« (nkhjY¡F¥ ã‹)

beU§F« âirntf« (nkhjY¡F¥ K‹)
 = 

( )

( )

v v
u u

2 1

1 2

−
−

23.	 gÇkhz gF¥ghŒÉ‹ tu«òfŸ : 

	 �(i)	� ïâš v©fŸ, π, e, ngh‹w gÇkhzk‰w kh¿ÈfË‹ 

kâ¥òfis bgw ïayhJ. 

	 (ii)	� bfhL¡f¥g£l rk‹ghL °nfyuh mšyJ bt¡luh vd 

Ô®khÅ¡f ïayhJ.

24.	 �mik¥ã‹ ÛJ brŒa¥g£l ntiy(ÚÇid¡ fy¡Ftj‹ 

_y« kÅjuhš brŒa¥g£l ntiy) W= −30kJ= − 30,000J 

mik¥ãÈUªJ bt¥g« btË¥gL»wJ, 

	 Q =  − 5
	 kcal = − 5 × 4184 J = − 20920 J
	� bt¥g ïa¡fÉaÈ‹ Kjš Éâia¥ ga‹gL¤J«nghJ

	 ΔU = Q − W
	 ΔU = − 20,920 J − (− 30,000) J
	 ΔU = − 20,920 J + 30,000 J = 9080 J

	� ï§F mik¥ã‹ ÛJ brŒa¥g£l ntiyaÉl bt¥g ïH¥ò 

Fiwthf cŸsJ. vdnt mf M‰wš khWghL ne®¡F¿ahF«. 

ïJ mik¥ã‹ mf M‰wš mâfÇ¤ij¡ fh£L»wJ.

gFâ - III
25.	 (i)	� â©k¥ bghUË‹ nfhz cªj« v©zsÉš   

L = Iω k‰W« â©k¥ bghUË‹ âU¥ò Éir t = Ia.

(ii)	 âU¥ò ÉirÆ‹ rk‹gh£il ã‹tUkhW 

vGjyh«. t = ∴ =



I d

dt
d
dt

ω ωa

(iii)	 ï§F ω v‹gJ nfhz¤âirntf«.

	
t = d

dt
(Iω)

	
t = d

dt
L

26.	 �òÉgu¥ãÈUªJ h cau¤âš cŸs Ãiw m I fUJnth«. 

òÉÆ‹ <®¥ò Éirahš m¥bghUŸ czU« KL¡f«

	 g´ =  GM
h

GM

h(R )

R
R

e

e

e

+
+







2

2

2

1

        ;    g´ = 
GM
h

GM

h(R )

R
R

e

e

e

+
+







2

2

2

1

        

	 g´ =  GM h GM h
R R R R

e e e e

2

2

2
1 1 2+







−






−

   

	 h << Re vÅš <UW¥ò nj‰w¤âid ga‹gL¤â ã‹ò 

ca® mL¡Ffis¥ òw¡fÂ¤J¥ ã‹tUkhW vGjyh«.

	 g´ = GM h GM h
R R R R

e e e e

2

2

2
1 1 2+







−






−

     ;    g´ = g GM h GM h
R R R R

e e e e

2

2

2
1 1 2+







−






−

   

	 ïâÈUªJ g´ < g vd eh« fh©»nwh«. ïj‹ bghUŸ 

F¤Jau« h mâfÇ¡F«nghJ <®¥ò KL¡f« g Fiw»wJ 

v‹gjhF«.

27.	 �(i)	� khR¥bghUŸfŸ fyªâU¥gJ mšyJ fy¥gl« 

nr®ªâU¡F« msit¥ bghW¤J gu¥ò ïGÉiria¥ 

ghâ¡»wJ.

	 (ii)	� fiu bghUŸfŸ fyªâU¥gJ« gu¥ò ïGÉirÆ‹ 

kâ¥ig¥  ghâ¡»wJ.  

	 (iii)	 Ä‹}£lkhdJ gu¥ò ïGÉiria ghâ¡F«.

	 (iv)	� bt¥gÃiyahdJ Ú®k¤â‹ gu¥ò ïGÉiria 

kh‰Wtâš K¡»a g§fh‰W»wJ.

28.	 �thíÉ‹ mfM‰wš U= 3

2
Nkt. ï¢rk‹gh£oid U= 3

2

PV

vdî« vGjyh«.  VbdÅš PV  = Nkt 

	 P =  2

3

2

3

U

V
= u 	�  ...(1)

	 rk‹ghL (1) ÈUªJ thíÉ‹ mG¤jkhdJ XuyF gUkDŸs 

thíÉ‹ mfM‰wÈ‹ 
U

V





  _‹¿š ïu©L g§»‰F¢ rkkhF« 

mšyJ mfM‰wš ml®¤âÆ‹ _‹¿š ïu©L g§»‰F¢ 

rkkhF«. ( )u = U

V

òÉika¤âÈUªJ 

h cau¤âš Ãiw

m

Re

h

O
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	 ruhrÇ ïa¡f M‰wš ml®¤âÆ‹ mo¥gilÆš thíÉ‹ 

mG¤j¤ij ã‹tUkhW vGjyh«.

	  	 P = 1

3

1

3

2 2nmv v= ρ � ...(2)

	 ï§F ρ = nm = Ãiw ml®¤â  (n v‹gJ v©zl®¤â v‹gij 

ÃidÉš bfhŸsî«)
	 rk‹ghL (2) ï‹ tyJ g¡fKŸs gj¤ij k£L« 2 Mš 

bgU¡» tF¡F«nghJ

	  P	 = 
2

3 2

2ρ ν





� ...(3)

	  P	 =  
2

3
( )KE � ...(4)

	 rk‹ghL (4) ïš ïUªJ, mG¤j« v‹gJ XuyF gUkDŸs 

thíÉ‹ ruhrÇ ïa¡f M‰wÈ‹ _‹¿š ïu©L g§»‰F¢ 

rk« vd m¿ayh«.

29.	 �(i)	 �âÂ¥ò  mâ®îfËš, bghUshdJ Mu«g¤âš 

ïašò mâ®bt©Âš mâ®îW« ã‹d® òw 

Óuiyî ÉirÆ‹ fhuzkhf òw Óuiyî ÉirÆ‹ 

mâ®bt©Âš mâ®îW«. ï¤jifa mâ®îfŸ 

âÂ¥ò mâ®îfŸ v‹W miH¡f¥gL»wJ.

	 (ii)	� vL¤J¡fh£L : f«ã ïir¡ fUÉfËš bgw¥gL« 

mâ®îfŸ.

30.	 �bfhL¡f¥g£lJ y1 = 5 sin (240 πt), y2 = 4 sin (244 πt).
	 ï¢rk‹ghLfis, bghJ¢ rk‹ghL

	 y = A sin (2π f1 t), cl‹ x¥ãl

	 2π f1 = 240 π  ⇒  f1  = 120 Hz 
	 2π f2 = 244 π  ⇒  f2  = 122 Hz
	 xU ÉdhoÆš V‰gL« É«kšfË‹ v©Â¡if

	 | f1  –  f2 |  = |120 – 122 | = |–2|
	 = 2 É«kšfŸ / Édho  (beats / sec)
31.	 �mo¥gil msîfŸ: ntW vªj ïa‰ãaš msîfshY« 

F¿¥ãl¥gl ïayhj msîfŸ.

	 �mit: (1) Ús«, (2) Ãiw, (3) fhy«  (4) Ä‹ndh£l«, 

(5) bt¥gÃiy (6) xË¢ br¿î (7) bghUË‹ msî MF«. 

	� tÊ msîfŸ: mo¥gil msîfshš F¿¥ãl¡Toa 

msîfŸ. cjhuz«: (1) gu¥ò, (2) fdmsî  

(3) âir ntf« (4) KL¡f« (5) Éir.

32.	 �M‰wš khwhÉâ: M‰wš khwh ÉâÆ‹ go M‰wiy 

M¡fnth, mÊ¡fnth KoahJ. M‰wyhdJ xU 

tifÆÈUªJ k‰bwhU tifahf khw¡ ToaJ.

33.  bjhl¡f ntf« u = 5 ms–1

	 v¿nfhz« = 30°;    	h
bgUk«

 = ?;  »il¤js beL¡f« R = ?

	 (i) cau« (h
bgUk«

) 	= u
g

2 2

2

sin θ

	  	 h
bgUk« 	

= 5 30

2 9 8

25
1

2

1

2

2 9 8

2 2
sin

. .

�

×
=

× ×

×

		   = 
25

1

4

19 6
0 318

×
=

.
. m

	 (ii) R =  
u
g

2
2sin θ

		    R = 25 3

19 6

25 1 732

19 6

×
=

×
.

.

.
 = 2.209 m = 2.21 m

gFâ - IV
34. (m)	    υ = kla Fb mc

	 k = gÇkhzk‰w É»j kh¿È

	 a, b, c v‹gd l, F, m ïa‰¿‹ mL¡FfŸ.

	 ÉirÆ‹ gÇkhz thŒghL F = MLT–2

	 ÃiwÆ‹ gÇkhz thŒghL m = ML–1

	 mâ®bt© v ¡fhd  gÇkhz« = klaFbmc

	 M0L0T–1 = La [M1L1T–2]b [ML–1]c

	 T–1 = La+b–c Mb+c T–2b

	 ïUòw§fËY« cŸs L, M, k‰W« T ‹ mL¡Ffis 

x¥ãl

	 a + b – c = 0� ...(1)
	 b + c = 0� ...(2)
	 –2b   = –1� ...(3)

  	 ∴   b  = 
1

2

	 b = 
1

2
 vd rk‹ (2) š ãuâÆl

	 b + c = 0; 
1

2
 + c = 0 Þ c = − 1

2

 

	 b = 
1

2
, c = − 1

2
 vd rk‹ (1) š ãuâÆl

	 a + b – c = 0

	 a + 
1

2
 + 

1

2
 = 0

	 a + 1 = 0 or a = –1

	 a = –1, b = 
1

2
, c = − 1

2
 v‹gij

	 υ = k la Fb mc š ãuâÆl υ = kl m− −
1

1

2

1

2F

	 υ = k
l m

F
 vd Ã%ã¡f¥gL»wJ.

(mšyJ)

(M)		 �bg®bdsÈÆ‹ nj‰w« : bg®bdÈÆ‹ nj‰w¤â‹go  

tÇ¢Ó® X£l¤âš cŸs mK¡f ïayhj, ghFÃiya‰w, 

XuyF ÃiwíŸs Ú®k¤â‹ mG¤j M‰wš, ïa¡f 

M‰wš k‰W« Ãiyah‰wš M»at‰¿‹ T£L¤bjhif 

kh¿ÈahF«. fÂjKiw¥go

	
P
ρ  + 

0

2

0

2

22

l

'

l
l

' l l

∫ × ⇒ =













    

      

F

A

L
F

YA

L

YAl

L

l YA

L

YA

L

l

   
1

2
v2 + gh = kh¿È

	 ïJnt bg®bdsÈÆ‹ 

rk‹ghlhF«.

		�  Ã%ã¤jš : AB v‹w 

FHhÆ‹ tÊahf Ú®k« 

A

B
aB

aA

ha

hb

AB v‹w FHhÆ‹ tÊna ghí« Ú®k«
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ghŒtjh¡ bfhŸnth«. ï§F V v‹gJ Kid A tÊahf 

t fhy¤âš EiHí« Ú®k¤â‹ gUk‹ vÅš, Kid B 

tÊahf mnj fhy¤âš btËnaW« Ú®k¤â‹ gUkD« 

V MF«.

	 aA, vA k‰W«  PA v‹git Aš Kiwna FHhÆ‹ 

FW¡Fbt£L¥gu¥ò, Ú®k âirntf« k‰W« Ú®k mG¤j« 

vd¡ bfhŸf. 

	 A ïš cŸs Ú®k« brašgL¤J« Éir  FA = PAaA

	 t fhy msÉš Ú®k« flªj bjhiyî   d = vA t
	 vdnt brŒa¥g£l ntiy  W = FAd = PAaAvA t
	 Mdhš aAvA t  = aAd =  V,  A ïš EiHí« Ú®k¤â‹ 

gUkdhF«. vdnt brŒa¥g£l ntiyahdJ Aïš 

mG¤j M‰wyhf ïU¡F«.

				   W = FAd = PAV
	 A ïš XuyF gUkD¡fhd mG¤j M‰wš

			  A = 
mG¤j M‰wš

gUk‹  = 
P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 = PA

	 A ïš XuyF Ãiw¡fhd mG¤j M‰wš =

		 	 A =  mG¤j M‰wš

Ãiw
 =  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 = 
P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

	 ï§F m v‹gJ bfhL¡f¥g£l neu¤âš A ïš EiHí« 

Ú®k¤â‹ Ãiw. vdnt A ïš Ú®k¤â‹ mG¤j M‰wš

		 EPA = PAV = PAV ×

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  = m P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

	 A ïš Ú®k¤â‹ Ãiyah‰wš

		 PEA = mghA
	 A ïš Ú®k X£l¤â‹ fhuzkhf Ú®k¤â‹ ïa¡f M‰wš

	 KEA =  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2	 vdnt A ïš Ú®k X£l¤âdhš bkh¤j M‰wš

	 EA = EPA + KEA + PEA 

	 	EA = m P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 + mg hA

	 ïnjnghš aB, vBk‰W« PB v‹git Kiwna  

B  ïš FHhÆ‹ FW¡Fbt£L¥ gu¥ò, Ú®k âirntf« 

k‰W« Ú®k mG¤j« v‹f.

	 B ïš bkh¤j M‰wš

	 EB = m

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  + mg hB

	 M‰wš khwh ÉâÆÈUªJ   EA =  EB 

 m
P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 +  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

+ mghA  

= m

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  + mghB

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 +  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

+ ghA = 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

+ ghB= kh¿È.  

	 nkny cŸs rk‹gh£il ï›thW« vGjyh«.

	

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 +  h =  kh¿È

	 nkny cŸs rk‹ghlhdJ M‰wš khwh ÉâÆ‹ 

ÉisthF«. Ú®k¤â‹ VLfŸ bt›ntW âirntf§fËš 

brštjhš mt‰¿‰»ilna V‰gL« cuhŒî ÉirÆdhš 

M‰wš ïH¥ò cUth»wJ. vdnt  bg®bdsÈ bjhl®ghdJ, 

RÊ ghFÃiyíŸs mšyJ ghFÃiya‰w Ú®k§fS¡F 

k£Lnk bghUªJ«. F¿¥ghf Ú®kkhdJ »il¤js¡ FHhŒ 

tÊna btËna¿dhš  

	 h = o ⇒  

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  + 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

 

P V
V

P V
m

P
m
V

P

m
m

mv P mv

v P
g

A A A A

A

B

B

A

   

      

  

=







ρ

ρ

ρ

1

2

1

2

1

2

2 2

2
  
v
g

2

  = kh¿È.

35. (m)	 �ntiyí« M‰wY« rkkhdit. ïJ ïa¡f 

M‰wY¡F bghUªJ«. ïjid Ã%ã¡f m ÃiwíŸs 

xU bghUŸ cuhŒt‰w »il¤js¥ gu¥ãš XŒÉš 

ïU¥gjhf¡ fUJnth«.

		�  F v‹w khwh ÉirÆdhš mnj âirÆš (s) v‹w 

ïl¥bga®¢áia V‰gL¤j brŒa¥g£l ntiy 

		  W = Fs� ...(1)
	 khwhj Éir¡fhd rk‹ghL   F = ma� ...(2)
	 _‹whtJ ïa¡f¢ rk‹gh£il ï›thW vGjyh«.

		  v2 	 =	 u2 + 2as

		  a 	 =	
v u

s

2 2

2

−

a ï‹ kâ¥ig rk‹ghL 2 ãuâÆl�	

	 F 	 =	 m 
v u
s

2 2

2
−



 �  ...(3)

	 rk‹ghL (3) I (1) ïš ãuâÆl,

		  w	 =    m
v u
s

s
2 2

2
−





		  w	 =	 m v

s
s m u

s
s

2 2

2 2







− 





		  w	 =	 1

2

 mv2 – 
1

2
mu2� ...(4)

ïa¡f M‰wY¡fhd nfhit:

nk‰f©l rk‹gh£oš  
1

2

2mv






 v‹gJ v âirntf¤âš 

ïa§F« (m) ÃiwíŸs bghUË‹ ïa¡f M‰wiy¡ 

F¿¡F«.   KE	 = 
1

2
 mv2 � ...(5)

		�  bghUË‹ ïa¡f M‰wš v¥bghGJ« ne®F¿ 

kâ¥òilajhF«. rk‹ghL (5) k‰W« (4) ïš ïUªJ 

		  ∆KE  =	
1

2
mv2 – 

1

2
mu2 � ...(6)

		  vdnt, W = ∆KE.
		�  rk‹ghL (6) ïš tyJ g¡f¤âš cŸs nfhit bghUË‹ 

ïa¡f M‰wš khWghL (∆KE) MF«. bghUË‹ ÛJ 

ÉirÆdhš brŒa¥g£l ntiy bghUË‹ ïa¡f M‰wiy 

kh‰W»wJ ïJnt ntiy - ïa¡f M‰wš nj‰w« vd¥gL«.

(mšyJ)
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(M)		 �brašâw‹ Fzf«: FË®rhjd¥ bg£oÆ‹ 

brašâwid msÉLtJ brašâw‹ FzfkhF«. 

FË®bghUËÈUªJ bgw¥g£l bt¥g¤â‰F (bt¥g V‰ã) 

mK¡»Ædhš brŒa¥g£l òw ntiy¡F« (W) cŸs 

jfî brašâw‹ Fzf« v‹W tiuaW¡f¥gL»wJ.

	 COP = β = 
Q

W

L

	

	� FË®rhjd¥bg£o (REFRIGERATOR) : vâ®âirÆš 

brašgL« xU fh®ndh ïaªâunk FË®rhjd¥ bg£oahF«.

brašgL« j¤Jt«

QH

QL

W

(a) bt¥g_y«

bt¥gV‰ã

FË® rhjd¥
bg£o

(miw bt¥g ÃiyÆš

(FË® rhjd¥ bg£o¡FŸ)

cŸs rikayiw)

    

QH 

(b)
ca®
mG¤j
âut«

bt¥g«

(btËna
bršY«
bt¥g«)

mK¡»

Fiwªj mG¤j«

(a) FË®rhjd¥ bg£oÆ‹
â£l tiugl« (b) c©ikahd FË®

rhjd¥bg£o

btËna‰W«
RUŸfŸ

brašgLbghUŸ TL v‹w Fiwªj bt¥gÃiyÆYŸs FË® 

bghUËÈUªJ (bt¥g V‰ã) QL msî bt¥g¤ij bg‰W¡  

bfhŸ»wJ. mK¡»Ædhš (Compressor) brašgL bghUË‹ÛJ  

W v‹w F¿¥ã£l msî ntiy brŒa¥g£L, QH msî bt¥g¤ij  

bt¥g _y¤â‰F brašgL bghUŸ btËna‰W»wJ. mjhtJ 

TH bt¥gÃiyÆYŸs NHY¡F btËna‰W»wJ. ïij 

FË®rhjd¥bg£o¡F g¡f¤âš Ã‰F«nghJ btJbtJ¥ghd 

fh‰iw czuyh«. bt¥g ïa¡fÉaÈ‹ Kjš ÉâÆÈUªJ

		     QL +W = QH� ...(1)
Kothf FË®rhjd¥bg£o nkY« FË®¢á mil»wJ. NHš 

(rikayiw) mšyJ tË k©ly« bt¥gkil»wJ. 

36. (m)	 �br§F¤J ïa¡f« :

(i)	 m1 k‰W« m2 (m1 > m2) Ãiwíila 

ïU bghUŸfŸ f¥ã tÊna bršY« 

ïnyrhd Ú£áa‰w fÆ‰whš 

ïiz¡f¥g£LŸsJ. 

(ii)	 T v‹gJ fÆ‰¿‹ ïGÉir v‹f. 

mik¥ò ÉLÉ¡f¥gL«nghJ m1  
Ñœneh¡»í«, m2 nkš neh¡»í« 

`a’ KL¡f¤âš ïa§F»‹wd. 

KL¡f« fhzš :

(i)	 Ãô£lÅ‹ 2« Éâia 

m2¡F¥ ga‹gL¤j,

Tj
∧

 - m2gj
∧

 = m2aj
∧

(ii)	 ïUòwK« bt¡l® 

TWfis x¥ãl,

				   T – m2g = m2a � ...(1)

m2

m1

a

a

T

T

m2g

m1g

(m1>m2)

f¥ã x‹¿š 

ãiz¡f¥g£LŸs 

ïu©L fd¢ 

br›tf¤ J©LfŸ

2

2g

m

T
T

m1

mm1g

x

y

(iii)	 Ãô£lÅ‹ 2« Éâia m1¡F¥ ga‹gL¤j, 

Tj
∧

 – m2
j
∧
 = –m1aj

∧

	 tyJ¥òw¤âš cŸs vâ®¡F¿ m1 MdJ vâ®¡F¿ 

y-m¢R âirÆš ïa§Ftij¡ F¿¡»wJ.

(iv)	 ïUòwK« bt¡l® TWfis x¥ãl

			     

T – m2g = – m1a 
m2g –T = m1a  � ...(2)

(v)	 rk‹ghL (1), (2)I¡ T£l,

m1g –  m2g = m1a + m2a
(m1 – m2) g = (m1 + m2)a

			               a  = m m
m m

1 2

1 2

−
+







 g � ...(3)

(vi)	 m1 = m2 vÅš, a = 0  ïU ÃiwfŸ rk« vÅš 

mik¥ò XŒÉš mikí« v‹gij¡ fh£L»wJ.

(vii)	 bt¡lÇš, a
m m
m m

g j
→ ∧

=
−
+







1 2

1 2

� (m1 ¡F)

			  a
m m
m m

g j
→ ∧

= −
−
+







1 2

1 2

� (m2 ¡F)

(mšyJ)

(M)		 �1.	� R‰W¥ ghijfS¡fhd Éâ : 	 NÇaid xU FÉa¥ 

òŸËÆš bfh©L x›bthU nfhS« NÇaid 

ÚŸt£l¥ ghijÆš R‰¿ tU»wJ. NÇaD¡F Äf 

mU»š nfhŸ cŸs Ãiy (P) m©ikÃiy 

(Perihelion) vd¥gL«. NÇaD¡F bgUk¤ 

bjhiyÉš nfhŸ cŸs Ãiy (A) nrŒik Ãiy 

(aphelion) v‹f. nfhŸfŸ ÚŸt£l¥ghijÆš 

ïa§F»‹wd v‹gij bf¥s® f©l¿ªjh®.

		  2.	� gu¥ò Éâ (Law of area):
(i)	 NÇaidí« xU nfhisí« ïiz¡F« Mu bt¡luhdJ 

rkfhy ïilbtËÆš rk gu¥ò¡fis V‰gL¤J«.

(ii)	 nfhŸ x‹W NÇaid R‰¿ tU«nghJ Δt v‹w 

á¿a neu msÉš Mubt¡l® V‰gL¤âa gu¥ò ΔA. 

ÚŸt£l¤â‹ ika¤âš NÇa‹ ïšiy. 

(iii)	 vdnt nfhŸ NÇaD¡F mUnf bršY«nghJ Äf 

mâf ntf¤âY«, NÇaÅlÄUªJ Ú©l bjhiyÉš 

bršY«nghJ Fiwªj âirntf¤âY« bršY«. ïj‹ 

_y« rkfhy msÉš rkmsî gu¥òfis flªJ 

brš»wJ. nfhŸfË‹ ntf« khWgLtij juîfŸ 

_y« bf¥s® f©l¿ªjh®.

		  3.	� R‰Wfhy§fË‹ Éâ :

(i)	 ÚŸt£l ghijÆš NÇaid R‰W« nfhË‹ R‰W¡fhy¤â‹ 

ïUko, mªj ÚŸt£l¤â‹ miube£l¢á‹ K«ko¡F 

ne®jfÉš ïU¡F«. mjid Ñœf©lthW vGjyh«.

				   T2
 ∝ a3

 ;   

T2

a3  =  kh¿È

(ii)	 ï§F I v‹gJ R‰W¡fhy«, a v‹gJ miu be£l¢á‹ 

Ús« MF«. 

(iii) 	 ï¢rk‹gh£oÈUªJ, eh« m¿ªJ bfhŸtJ NÇaÅÈUªJ 

cŸs bjhiyî mâfÇ¡F«nghJ, R‰WfhyK« 

mâfÇ¡F«; Mdhš mâfÇ¥ò åj« khWgL« vd 

m¿ayh«.
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37. (m) (i)	 �Óuhd mšyJ khwhj KL¡f« ‘a’ Mš KL¡f¥g£l 

ne®¡nfh£oš ïa§F« bghUŸ x‹iw¡ fUJf.

 (ii)	 ‘u’ v‹gJ fhy¤âš Mu«g âirntf« k‰W« ‘v’ v‹gJ 

t fhy¤âš ïWâ âirntf«.

(a)  âirntf« - neu« bjhl®ò

(i)	 KL¡f«, a = 
dv
dt

 ;  dv = a dt

(ii)	 ïUòwK« bjhifÆl, 
dv adt a dt a t

u

v t t
t∫ ∫ ∫= = =

0 0

0
[ ]

	 v – u = at ;  v = u + at
(b)  ïl¥bga®¢á - neu« bjhl®ò:

(i) 	 âirntf« v	 =	
ds
dt ; 

		             ds 	 =	 v dt = (u + at) dt � [ v = u + at]

(ii)	 	
ïUòwK« bjhifÆl  ds

s t

0 0

+∫ ∫∫= udt at dt
t

0

 

	     s at= +ut 1

2

2   �

(c)  âirntf« - ïl¥bga®¢á bjhl®ò:

(i) 	 KL¡f«, a
dv
dt

dv
ds
ds
dt

dv
ds
v= = =

	 a d v
ds

=
( )1

2

2

 (or) ds
a
d v= ( )1

2

2

(ii) 	 ïUòwK« bjhifÆl  
 
ds

2a

s

u

v

0

∫ ∫= 1 2d v( )

	        s = 
1

2a  (v2 – u2)

	 v2 – 	u2 = 2as ; v2 = u2 + 2as

(d)  ïl¥bga®¢á - ruhrÇ âirntf« bjhl®ò:

(i) 	 ïWâ âirntf«, 	 v = u + at
					    at = v – u � ...(1)
(ii) 	 ïl¥bga®¢á,  	 s = ut + 1

2

at2 

(iii) 	rk‹ghL (1)I ãuâÆl,

	 s = ut + 1

2

(v – u)t ; s = ut + 1

2

vt – 1

2

ut

	 s =
( )u v t+

2           (mšyJ)

(M)		 �ruhrÇ nkhjÈil¤öu¤â‰fhd ntiy:

(i)	 d É£lKila _y¡TWfshš Md mik¥ò x‹iw¡ 

fUJnth«. mâš XuyF gUkÅš n _y¡TWfŸ 

cŸsd v‹f. gl¤âš fh£oíŸsthW xnu xU 

_y¡TW k£L« ïa¡f¤âš cŸsJ vdî« k‰w 

mid¤J _y¡TWfS« XŒîÃiyÆš cŸsd 

v‹W« fUJf.

hit

hit

hit

miss
hit

vt

miss

miss

d

ruhrÇ nkhjÈil¤öu«

(ii)	 v v‹w ruhrÇ ntf¤âš ïa§F« _y¡TW, 

t neu¤âš fl¡F« bjhiyî vt MF«. ïªj  

t neu¤âš πd2vt gUkDŸs f‰gid cUis x‹¿DŸ 

ï«_y¡TW ïa§F»wJ v‹f. ï›îUisÆDŸ 

mikªâU¡F« mid¤J _y¡TWfË‹ ÛJ« 

ï«_y¡TW nkhjiy V‰gL¤J«. vdnt nkhjšfË‹ 

v©Â¡if f‰gid cUisÆ‹ gUkÅš ml§»íŸs 

_y¡TWfË‹ v©Â¡if¡F¢ rkkhF«. ïJ 

πd2vtn ¡F¢ rkkhF«. bkh¤j¥ghijÆ‹ Ús¤ij 

t neu¤âš V‰gL« nkhjšfË‹ v©Â¡ifahš 

tF¡f¡»il¡F« kâ¥ò ruhrÇ nkhjÈil¤öukhF«.

	 λ =  
flªj bjhiyî

nkhjšfË‹ v©Â¡if
; λ = vt

n d vt n dπ π2 2

1=

(iii)	 ÉÇthd fz¡ÑLfS¡F¥ ã‹ò ruhrÇ 

nkhjÈil¤öu¤â‰fhd rÇahd fÂj¢ rk‹ghL

			  ∴λ = 
1

2
2n dπ � ...(1)

	 rk‹ghL (1)ïš ïUªJ eh« m¿ªJ bfhŸtJ 

v‹dbt‹whš ruhrÇ nkhjÈil¤öukhdJ, v© 

ml®¤â¡F vâ®É»j¤âš ïU¡F«. v© ml®¤â 

mâfÇ¡F«nghJ _y¡TWfË‹ nkhjY« mâfÇ¡F«.

	 ne®î 1 :  _y¡T¿‹ Ãiw mI¥ bghU¤J rk‹ghL 

(1) I kh‰¿aik¡fî«.

	 		 ∴λ = m
d mn2 2π

	 Mdhš mn = XuyF gUkD¡fhd Ãiw = ρ 

(thíÉ‹ ml®¤â)

			  ∴λ = m
d2 2π ρ

� ...(2)

	 nkY« eh« m¿ªjgo PV = NkT

			  P = N

V

kT = nkT 	  ∴n  = 
P

Tk
	 rk‹ghL (1)ïš ãuâÆLf.

	 		 λ =
k
d
T

P2
2π � ...(3)

	 rk‹ghL (3)ïš ïUªJ ã‹tUtdt‰iw m¿ayh«.

	 a.	� 	bt¥gÃiy caU«nghJ, ruhrÇ nkhjÈil¤öuK« 

mâfÇ¡F«. VbdÅš bt¥gÃiy caU«nghJ x›bthU 

_y¡T¿‹ ruhrÇ ntfK« mâfÇ¡F«. 

	 b.	� ruhrÇ nkhjÈil¤öu« thíÉ‹ mG¤j« Fiwí«nghJ« 

k‰W« thí _y¡T¿‹ É£l« Fiwí«nghJ« mâfÇ¡F«.

38. (m) (i)	 �gl¤âš cŸsthW m Ãiwí«, R MuK« bfh©l 

Óuhd t£l tisa¤ij¡ fUJf.  

Óuhd t£l tisa¤â‹ Ãiyk¤ âU¥ò¤âw‹

(ii) 	 t£l tisa¤â‹ js¤â‰F 

br§F¤jhfî«, ika¤â‹ 

tÊnaí« bršY« m¢ir¥ g‰¿ 

t£l tisa¤â‹ âU¥ò¤âw‹ 

f©l¿a¥gL»wJ.

(iii) 	 ika¤âÈUªJ R bjhiyÉš 

cŸs dm E© Ãiwí«, dx Äf á¿a ÚsK« bfh©l 

t£l tisa¤â‹ Ãiyk¤ âU¥ò¤âwdhdJ,

dm
dxR
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	 			  dI = (dm)R2.� ..(1)
(iv) 	 rk‹ghL (1)I bjhifÆl, KG t£l tisa¤â‹ 

Ãiyk¤âU¥ò¤âwdhdJ,

			      
I I R= = ( )∫∫ d dm

r
2

0

2p

	�  ...(2)

(v)	 λ v‹gJ ÚŸ Ãiw ml®¤â (i.e. λ = Ãiw

Ús«
= 

M

R2π
) vÅš, 

Äf¢á¿a Ãiw dm MdJ,

			  dm = l dx = 
M

R2π  dx

		 t£l tisa« KGtj‰fhd Ãiyk¤ âU¥ò¤âw‹

(vi)	 dm ‹ kâ¥ig rk‹ghL (2)š ãuâÆl,

	
I

M

R
R

MR
R R

= 



 =∫ ∫

2 2

2

0

2

0

2

π π

π π

dx dx

	 I
M R= [ ]
2

0

2

π
πx ⇒

I
MR

R= −[ ]
2

2 0
π

π

	 I = MR2.
(mšyJ)

(M)		 �_oa M®f‹ FHhŒ :

	 »shÇbd£, ïJ xU g¡f« _oa k‰bwhU g¡f« 

âwªj FHhŒ. âwªj Kid tÊahf tU« xÈ, _oa 

gFâÆš vâbuhÈ¡F« xÈ cŸns tU« xÈíl‹ 180º 
vâ®f£l¤âš ïU¡F«. vdnt, _oa gFâÆš JfŸfË‹ 

ïl¥bga®¢á v¥bghGJ« RÊ. ïl¥bga®¢á RÊahtjhš

L
A

A

N

L
A

A

N

1
2

1
4
λ1λ1

2

λ1
2

=λ
4

	 _oa gFâÆš fQî«, âwªj gFâÆš vâ®¡fQî« 

V‰gL»‹wd. L FHhÆ‹ Ús«, V‰gL« miyfË‹

	 λ1 vÅš,      L or L= =
λ

λ1

1
4

4( )

	 xÈÆ‹ mâ®bt©  f
v v

1

1
4

= =
λ L

	 âwªj KidÆš fh‰iw tYthf CJtjhš, mo¥gil 

mâ®bt©Â‹ KG v© kl§Ffshš Md mâ®îfis 

V‰gL¤jyh«. mªj miyfŸ nk‰Ru§fŸ vd¥gL»‹wd.

	

λ2
2

3
4

1
2

λ2
2

λ2
4

λ2
4

λ2+ =

=

N

L

A A

AA

A

A

λ21
2

λ2
2=

	 ïu©lhtJ Ãiy mâ®îfis (Kjš nk‰Ru«) fh£L»wJ. 

ïâš ïU fQ¡fS« ïU vâ®fQ¡fS« cŸsJ.

	 4L = 3λ2  	; L=
3λ

2

4

mšyJ λ
2

4

3
=

L

		

	 mâ®bt©  f v v f
2 1
= = =

λ
2

3

4
3

L

	 ïJ Kjš nk‰Ru« MF«. ïªj mâ®bt© mo¥gil 

mâ®bt©Â‹ _‹W kl§F v‹gjhš ïJ _‹whtJ 

ÓÇir vd¥gL«.

λ3

λ3λ3

λ3
2

λ3
2

λ3
4

λ3
4

5
4

L

+ =

A

A A

A

A

A

N N N

_‹W fQ¡fS« _‹W vâ® fQ¡fS« cila 

_‹whtJ Ãiy mâ®î

			  4L = 5λ3  ;  L=
5λ

3

4

 mšyJ λ
3

4

5
=

L

	 mâ®bt©   f
v v f

3

3

1

5

4
5= = =

λ L

	 ïJ ïu©lhtJ nk‰Ru« MF«. ïªj mâ®bt© 

mo¥gil mâ®bt©iz¥ nghš IªJ kl§fhf 

cŸsjhš, 5 tJ ÓÇir vdî« miH¡f¥gL»wJ. vdnt 

_oa M®f‹ FHhÆš V‰gL« mâ®îfŸ x‰iw¥gil 

tÇir ÓÇirfis¡ bfh©LŸsJ. ÓÇirÆ‹ mâ®bt© 

fn = (2n+1) f1 nk‰Ru§fË‹ mâ®bt©fË‹ jfî.

			   f1 : f2 : f3 : f4 :… = 1 : 3 : 5 : 7 : …

  
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