
Ruh g¥Ënfõ‹° 
br‹id

ïa‰ãaš

nkšÃiy - Kjyh« M©L

bjhFâ - I & II

áw¥g«r§fŸ :

òâjhf âU¤âaik¡f¥g£l ghlüš gâ¥ã‹ go jahÇ¡f¥g£LŸsJ.

mid¤J¥ ghl¥gFâfËY« ÄFâahd msÉš TLjš Édh¡fŸ k‰W« gÆ‰á 

fz¡FfŸ ÉilfSl‹ ju¥g£LŸsd.

bfhŸF¿ (Objective) tifÆyhd 1 kâ¥bg© Édh¡fŸ Ñœf©l jiy¥òfËš 

ju¥g£LŸsd

1.	 nfho£l ïl¤ij Ãu¥òjš

2.	 bghU¤Jjš

3.	 bghUªjhjt‰iw nj®ªbjL¤J vGJ

4.	 rÇahd mšyJ jtwhd nrhofis¤ nj®ªbjL¤J vGJ

5.	 T‰WfS«, fhuz§fS«

6.	 rÇahd mšyJ rÇašyhj T‰Wfis nj®ªbjL¤jš

muR khâÇ Édh¤jhŸ - 2018 [Govt. MQP-2018], Kjš gUt ïil¤nj®î [First Mid-
2018], fhyh©L¤ nj®î [QY. 2018 & 19], miuah©L¤ nj®î [HY. 2018 & 19], kh®¢ 

2019 & 20, #]‹ 2019 k‰W« muR Jiz¤nj®î br¥l«g® 2020 Édh ÉilfŸ 

M§fh§nf R£ofh£l¥g£LŸsd.

muR Jiz¤nj®î br¥l«g® 2020 Édh¤jhŸ ÉilfSl‹ ju¥g£LŸsJ.

ghlüÈš cŸs 10 brŒKiwfŸ, khâÇ ÉilfSl‹ ju¥g£LŸsd.
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(v)
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(viii)

bghUsl¡f«

	

myF 

v©
ghl¤ jiy¥òfŸ g¡f«

1. ïaš cyf¤â‹ j‹ikí« mså£oaY« 1 - 42

2. ïa¡fÉaš 43 - 88

3. ïa¡f ÉâfŸ 89 - 137

4. ntiy, M‰wš k‰W« âw‹ 138 - 168

5. JfŸfshyhd mik¥ò k‰W« â©k¥bghU£fË‹ ïa¡f« 169 - 204
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[1]

ïaš cyf¤â‹ 

j‹ikí« mså£oaY«01
myF

ïaš cyf¤â‹ j‹ikí« mså£oaY«

m¿Éaš X® m¿Kf« mså£oaš

mo¥gil msîfŸ k‰W« 

mj‹ myFfŸ

tÊ msîfŸ k‰W« mj‹ 

myFfŸ

tu«òfŸ

ga‹fs

msÉL« KiwfŸ

msÉLjÈ‹ ãiHfŸ

K¡»a v©QU k‰W« 

KGik¥gL¤Jjš

gÇkhz gF¥ghŒî

Ús« Ãiw fhy«

FPS

CGS

MKS

SI

m¿Éaš Kiw

ïa‰ãaš X® m¿Kf«

ïa‰ãaÈ‹ ãÇîfŸ

ïa‰ãaÈ‹ ïÅikí« 

thŒ¥òfS«

bjhÊšE£g« k‰W« 

rKjha¤Jl‹ ïa‰ãaÈ‹ 

bjhl®ò

k‰w m¿Éaš ãÇîfSl‹ 

ïa‰ãaÈ‹ bjhl®ò

fU¤J tiugl«
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2 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ 1

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

(1)	 bt‰¿l¤âš xU tUl¤âš xË gaÂ¡F«

	  �bjhiyî = xËÆ‹ âirntf« × xU tUl« (brf©LfËš)

		    	 = 3 × 108 × 365.25 × 24 × 60 × 60.
		    	 = 9.467 × 1015 m

(2)	 π nuoa‹ = 180°

(3)	 1 nuoa‹ = 
180 180 7

22
57 27

� �
�

π
= × = .

(4)	 nkY« 1° (ÉšÈDila nfhz«) = 60' (ÉšÈDila ÉdhofËš)

	 1' (ÉšÈDila ÉdhofËš) = 60'' (ÉšÈ‹ brf©LfËš)

	 nuoa‹, o»Ç k‰W« ÄÅ£° ït‰¿‰»ilnaahd bjhl®ò

(5)	 1° = π
180

 nuo = 1.745 × 10–2 nuo

(6)	 \ 1' = 
1
60

1 745 10
60

2 908 10
2

4
�

� = × = ×
−

−. .  nuo

	        = 2.91 × 10–4 nuo

(7)	 \ 1' = 
1

3600
1 745 10

3600
4 847

2
10 6

�

= × = ×
−

−. .  nuo

	         = 4.85 × 10–6 rad
(8)	 1 \ bg®Ä = 4 F = 10–15 m.

(9)	 Óáa« fofhu¤â‹ JšÈa« = 1013xU gFâ   

1.	 myF KiwÆ‹ tiffŸ

(1)	 ãÇ£oZ Kiw: mo - gî©£ - beho (m) FPS Kiw.

	 bk£Ç¡ KiwfŸ

(2)	 fhÌa‹ Kiw: br‹oÛ£l® - »uh« - beho (m) CGS Kiw.

(3)	 Û£l® - »nyh »uh« - beho (m) MKS Kiw.

(4)	 SI myFKiw.

2.	 mo¥gil msîfË‹ SI myFfŸ

ïa‰ãaš msîfŸ myFfŸ F¿pL

1. Ús« Û£l® m
2. Ãiw »nyh»uh« kg
3. fhy« beho s
4. Ä‹ndh£l« M«ãa® A
5. bt¥gÃiy bfšÉ‹ K
6. xË¢ br¿î nf©lyh Cd
7. bghUË‹ msî nkhš mol
Jiz msîfŸ:

js¡ nfhz«

â©k¡ nfhz«

nuoa‹ (radian)
°onuoa‹ (Steradian)

rad
sr 
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[43]

ïa¡fÉaš02
ïa¡f¤ij msÉlš

F¿¥gha«

bt¡l®, °nfy®

E©fÂj«

KL¡f« ruhrÇ KL¡f«

Ãiy bt¡l®, flªj bjhiyî k‰W« 

ïl¥bga®¢á bt¡l®

âirntf«,

ruhrÇ¤ âirntf«, ntf«,

ruhrÇ ntf«

fU¤J tiugl«

t£l ïa¡f«

ïa¡f¢ rk‹ghLfŸ v¿bghUË‹ ïa¡f«

ïa¡f¢ rk‹ghLfŸÓuhd t£l ïa¡f« Óu‰w t£l ïa¡f«

Óuhd KL¡f« bg‰w 

bghUË‹ ïa¡f«

myF
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44 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ  I  

ÃidÉš bfhŸs nt©oa rk‹ghLfS« N¤âu§fS«

(1)	 XuyF bt¡l® A A
A

�
�

=  (or) 
� �A AA=  

	 v© kâ¥ò = 1
(2)	 bjhFga‹ 

� � �
R A B= +

(3)	 bt¡lÇ‹ K¡nfhz¡T£lš Éâ¥go

	 i.	 bjhFga‹ bt¡lÇ‹ v©kâ¥ò

		  R A B AB= + +2 2 2 cosθ

(4)	

	 ii.	
�
A  k‰W« 

�
B  bt¡l® ïilna cŸs nfhz«  

θ vÅš

		
| A B | cos
� �

+ = + +A b AB2 2 2 θ

	 iii.	
�
R  bt¡l® 

�
A  cl‹ V‰gL¤J« nfhz«  

α vÅš

		
tan sin

cos
α

θ
θ

=
+
B

A B

		       
α

θ
θ

=
+







−tan sin
cos

1 B
A B

(5)	 bt¡l® fÊ¤jÈš v© kâ¥ò 

� | A B | cos
� �

− = + −A B AB2 2 2 θ

(6)	 bt¡l® fÊ¤jÈš âir tan sin
cos

α
θ

θ
=

−
B

A B
(7)	 Ax = A cos θ, Ay = A sin θ
	 A v‹gJ 

�
A  bt¡lÇ‹ v©kâ¥ò (Ús«)

	 A A A= +x y
2 2

(8)	 vâ®¡F¿ x, y k‰W« z m¢RâirÆš brašgL« 

XuyF bt¡l®fŸ = −i� , − j� , −k� .
(9)	 bt¡l®fË‹ TLjš = 

� � � � �A B A B A B A B+ = + + + + +( ) ( ) ( )x x y y z zi j k

(10)	 bt¡l®fË‹ fÊ¤jš = � � � � �A B A B A B A B− = − + − + −( ) ( ) ( )x x y y z zi j k  
(gF¥ò Kiw)

(11)	
� � � �
A B B A+ = +

	
� � � �
A B B A− = − −( )

(12)	 ïu©L bt¡l®fË‹ òŸË¥bgU¡fš (m) 

°nfy® bgU¡fš = 
� �
A B AB⋅ = cosθ

	 θ < 90° = v©kâ¥ò ne®¡F¿ 90° < θ < 180°  
= vâ®F¿ (ÉÇnfhz«)

(13)	 °nfy® bgU¡fš gÇkh‰W Éâ¡F c£g£lJ � � � �
A B B A⋅ = ⋅

(14)	 °nfy® bgU¡fš g§Ñ£L Éâ¡F c£g£lJ � � � � � � �
A B C A B A C⋅ + = ⋅ + ⋅( )

(15)	 °nfy® bgU¡fš go ïu©L bt¡l®fS¡F 

ïilg£l nfhz« θ = cos–1 
� �
A B
AB

⋅





(16)	 ïu©L bt¡l®fŸ ïiz vÅš θ = 0°
	 cos 0° = 1 °nfy® bgU¡fš bgUk«. (A B)

� �
⋅

bgUk«
 

= AB
(17)	 ïu©L bt¡l®fŸ x‹W¡bf‹W vâuhf 

cŸsJ vÅš θ = 180°, cos 180° =1
	 °nfy® bgU¡fš áWk«. (A B)

� �
⋅

áWk«
= –AB

(18)	 θ = 90°, ïU bt¡l®fŸ x‹W¡bfh‹W br§F¤J 

vÅš cos 90° = 0. °nfy® bgU¡fš RÊ

(19)	 j‰rh®ò °nfy® bgU¡fš 

(A) A A cos
� � �

2 2= ⋅ = =AA Aθ
	 θ = 0°.  v©kâ¥ò | A | A A A

� � �
= = ⋅

(20)	 XuyF bt¡l® n�

	 n n� �⋅  = 1 × 1 × cos 0° = 1

(21)	  i i j j k k� � � � � �⋅ = ⋅ = ⋅ = 1

(22)	 XuyF bt¡l®fŸ br§F¤J vÅš (i, j, k)

	 i j j k k i� � � � � �⋅ = ⋅ = ⋅ = 1 � 1 cos 90° = 0.

(23)	  
� �
A B A B A B A B⋅ = + +x x y y z z

	  ( , , )i i j j k k� � � � � �⋅ = ⋅ = ⋅ =1 1 1

	 (k‰w mid¤J¥ bgU¡f‰ gyD« RÊ)

(24)	
�
A  ‹ v©kâ¥ò | A | A

�
= = + +A A Ax y z

2 2 2

(25)	 brŒa¥g£l ntiy W F= ⋅
� ���

dr
	                                W = F dr cos θ

	 ïu©L bt¡l®fË‹ bt¡l® bgU¡fš 

(m) FW¡F bgU¡fš

(26)	
�
A , 
�
B  ïUbt¡l®fË‹ bt¡l® bgU¡fÈdhš 

»il¡F« bjhFga‹ bt¡l® 
�
C

	   
� � � �C A B AB= × = ( sin )θ n

	 − = ×
� � �
C B A

(27)	  
� � � �
A B× = − ×(B A)
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  2 ➠ ïa¡fÉaš 47

(96)	

ne®¡nfh£L ïa¡f 

rk‹ghLfŸ

t£l ïa¡f¤â‹ 

ïa¡f rk‹ghLfŸ

v = u + at ω = ω0 + αt

s = ut + 
1
2 at2 θ = ω0t + 

1
2 αt2

v2 = u2 + 2as ω2 = ω0
2 + 2 αθ

s v u t
=

+( )
2

θ
ω ω

=
+( )0

2
t

	 neu« tiugl«

P

O T

Ãi
y

θ = 0, a = 0, v = kh¿È.

fhy« m¢á‰F ïizahf 

bršY« nfh£oÈUªJ 

JfshdJ Ãiyahd 

âirntf¤Jl‹ 

ïa§F»wJ vdyh«

P

O T

Ãi
y

θ = 90º, a = ∞, v = mâfÇ¤jš.

fhy« m¢R¡F¡ F¤jhf 

cŸs nfhL JfË‹ âir 

ntf« mâfÇ¥gijí« 

Mdhš fhy« khwhjijí« 

F¿¡»wJ. JfŸ 

KoÉyh KL¡f¤ij¡ 

bfh©oU¡»wJ vdyh« 

eilKiwÆš ïJ 

rh¤âakšy.

P

O T

Ãi
y

θ = kh¿È vdnt α kh¿È, 

âir ntf« fhy¤â‰nf‰g 

kh¿¡ bfh©oU¡»wJ. 

(ie) ïJ JfË‹ Óuhd 

KL¡f¤ij¡ F¿¡»wJ. 

vdnt rhŒî khwhj 

nfhlhf cŸsJ.

P

O T

Ãi
y

θ = mâfÇ¥gjhš KL¡f« 

mâfÇ¡F« (ie) âirntf 

m¢áid neh¡» nfhL 

tisªJ brštJ, 

bghUË‹ KL¡f« 

mâfÇ¥gij F¿¡»wJ.

P

O T

Ãi
y

θ = Fiwtjhš KL¡f« 

Fiwí« (ie) fhy« m¢ir 

neh¡» nfhL tisjš 

bghUË‹ KL¡f« 

Fiwjiy¡ F¿¡»wJ.

v

AO t
−u

Ãi
y

u = Negative
a = Positive 

Ãiyahd ne® KL¡f«, 

VbdÅš θ = kh¿È & 
< 90º Mdhš JfË‹ 

bjhl¡f âirntf« 

vâ®¡F¿íilaJ.

v

O l
Ãi

y

u, a = Positive

Ãiyahd ne® KL¡f«, 

VbdÅš θ = kh¿È k‰W« 

< 90º Mdhš JfË‹ 

bjhl¡f âirntf« 

ne®¡F¿íilaJ.

AO t

+u

−v
u = Positive
a = Negative

Ãiyahd vâ® KL¡f«, 

VbdÅš θ = kh¿È nkY« 

> 90º Mdhš JfË‹ 

bjhl¡f âirntf« 

ne®¡F¿íilaJ.

−v

A O t

−u

u, a = Negative

Ãiyahd vâ® KL¡f«, 

VbdÅš θ = kh¿È k‰W« > 
90º Mdhš JfË‹ bjhl¡f 

âirntf« RÊ MF«.

Ãiyahd vâ® KL¡f«, 

VbdÅš θ = kh¿È 
k‰W« > 90º Mdhš 
JfË‹ âirntf« 
vâ®j‹ikíilaJ.

bt›ntW Ãiy - fhy«  tiugl«
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[89]

ïa¡f ÉâfŸ03
myF

→
F = 

 → 
dp
dt

→
v

fU¤J tiugl«
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94 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I    

kâ¥ÕL

I. 	 rÇahd Éilia nj®ªbjL¤J vGJf:

1.	 tisî¢ rhiy x‹¿š fh® x‹W âObu‹W 
ïlJòwkhf¤ âU«ò«nghJ m¡fhÇYŸs gaÂfŸ 
tyJòwkhf¤ jŸs¥gLtj‰F, ã‹tUtdt‰WŸ 

vJ fhuzkhf mikí«?� [QY-2018 ; March 2020]
(a)	  âirÆš Ãiyk«	

(b)	  ïa¡f¤âš Ãiyk«

(c)	  XŒÉš Ãiyk«
(d)	  Ãiykk‰w j‹ik

� [Éil. (a) âirÆš Ãiyk«]
2.	 ã‹tU« gl¤âš fh£l¥g£LŸsthW, m  v‹w Ãiw 

br§F¤J¢ Rtbuh‹     W eGthkš Ã‰gj‰fhf 
F v‹w »il¤js Éir mªÃiwÆ‹ ÛJ 
brY¤j¥gL»wJ. ïªÃiyÆš »il¤js Éir 
F‹ áWk kâ¥ò v‹d? � (IIT JEE 1994)
(a)	  mg I Él¡ Fiwî � Wall

F
m

(b)	  mg ¡F¢ rk«

(c)	  mg I Él mâf«
(d)	  f©l¿a KoahJ�

� [Éil. (c) mg I Él mâf«]

3.	 ne®¡F¿ x m¢R¤ âirÆš br‹W bfh©oU¡F« 
thfd¤â‹ jilia (brake) âObu‹W 
brY¤J«nghJ eilbgWtJ vJ?�

(a)	 vâ®¡F¿ x m¢R¤âirÆš thfd¤â‹ÛJ 

cuhŒî Éir brašgL«.

(b)	 ne®¡F¿ x m¢R¤âirÆš thfd¤â‹ÛJ 

cuhŒî Éir brašgL«.

(c)	 thfd¤â‹ ÛJ v›Éj cuhŒî Éirí« 

brašglhJ.	

(d)	 Ñœneh¡»a âirÆš cuhŒî Éir 

brašgL«.� [Éil. (a) vâ®¡F¿ x 
m¢R¤ âirÆš thfd¤â‹ÛJ cuhŒî Éir 

� brašgL«.]

4.	 nkirÛJ it¡f¥g£oU¡F« ò¤jf¤â‹ ÛJ nkir 
brY¤J« br§F¤J Éiria, vâ®¢braš Éir 
v‹W fUâdhš; Ãô£lÅ‹ _‹wh« Éâ¥go ï§F 
braš Éirahf (action force)  v›Éiria¡ 
fUj nt©L«?

(a)	 òÉ, ò¤jf¤â‹ ÛJ brY¤J« <®¥ò Éir 

(b)	 ò¤jf«, òÉÆ‹ ÛJ brY¤J« <®¥òÉir

(c)	 ò¤jf« nkirÆ‹ ÛJ brY¤J« br§F¤JÉir

(d)	 nk‰f©l vJîÄšiy� [Éil. (c) ò¤jf« 

� nkirÆ‹ ÛJ brY¤J« br§F¤JÉir]

5.	 m1 < m2, v‹w ÃgªjidÆš ïU ÃiwfS« xnu 
ÉirÆid cz®ªjhš, mt‰¿‹ KL¡f§fË‹ 
jfî. � [HY-2018]
(a)	  1			   (b)	  1I Él¡ Fiwî
(c)	  1I Él mâf«
(d)	  nk‰f©l mid¤J«�

� [Éil. (c) 1I Él mâf«]

6.	 vâ®¡F¿ y m¢R âirÆš KL¡fkilí« JfË‹ 
``jÅ¤j bghUŸ Éir gl¤ij'' nj®ªbjL. 
(x›bthU m«ò¡ F¿í« JfË‹ Ûjhd Éiria¡ 
fh£L»wJ)

(a)	 
x

y

		  (b)	  

(c)	  			  (d)	  

� [Éil. (c) ]

7.	 m v‹w Ãiw gl¤âš 

f h £ l ¥ g £ L Ÿ s t h W , 

tG tG¥ghd ïu£il¢ 

rhŒjs¤âš eGÉ¢ 

bršY«nghJ, mªÃiw 

cz®tJ.

(a)	 ghij AB ghijÆš mâf KL¡f¤ij¥ 

bgW«

(b)	 ghij AC ghijÆš mâf KL¡f¤ij¥ bgW«

(c)	 ïU ghijÆY« rk KL¡f¤ij¥ bgW«
(d)	 ïUghijfËY« KL¡f¤ijí« ïšiy.

� [Éil. (b) ghij AC ghijÆš mâf 

� KL¡f¤ij¥ bgW«]
8.	 gl¤âš fh£oathW tGtG¥ghd »il¤js gu¥ãš 

m, 2m ÃiwfŸ it¡f¥g£LŸsd. Kjš ÃiyÆš 
F1 Éir ïl¥òwÄUªJ brašgL¤j¥gL»wJ. ãwF 
F2  Éir k£L« ty¥òwÄUªJ brašgL¤j¥gL»wJ. 
bghUŸfŸ x‹iwbah‹W bjhL« gu¥ãš, ïU 
ÃiyfËY« rkÉirfŸ brašgL»‹wd vÅš. 

F1 : F2 � (ïa‰ãaš xÈ«ãah£ 2016) [QY-2018;2019]

F1 F2
2m mm

(a)	 1 : 1	 		  (b)	  1 : 2

(c)	 2 : 1			   (d)	  1 : 3�

� [Éil. (c) 2 : 1]

A

B 30° C45°
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9.	 khwh¤ âirntf¤âš bršY« JfË‹ ÛJ brašgL« 
ÉirÆ‹ kâ¥ò v‹d? �

	 � [First Mid-2018; Jun-2019]]

(a)	 v¥bghGJ« RÊ

(b)	 RÊahf ïU¡f nt©oa mtáaÄšiy

(c)	 v¥bghGJ« RÊa‰w kâ¥ò

(d)	 Koî brŒa ïayhJ� [Éil. (b) RÊahf 

� ïU¡f nt©oa mtáaÄšiy]
10.	 XŒîÃiy cuhŒî¡ Fzf« ms bfh©l, »il¤js¥ 

gu¥òl‹ θ nfhz« rhŒªJŸs rhŒjsbkh‹¿š m v‹w 
ÃiwtG¡»¢ bršy¤ bjhl§F»wJ. vÅš, mªj¥ 
bghUŸ czU« bgUk xŒîÃiy cuhŒî ÉirÆ‹ 
msî.� [QY-2018]

(a)	 mg			   (b)	 ms mg
(c)	 ms mg sin θ		  (d)	 ms mg cos θ
� [Éil. (d) ms mg cos θ]

11.	 bghUbsh‹W khwh¤ âirntf¤âš brhu brhu¥ghd 
gu¥ãš bršY«nghJ Ñœ¡f©lt‰WŸ vJ rh¤âa«?

(a)	 bghUË‹ Ûjhd bjhFga‹ ÉirRÊ

(b)	 bghUË‹ ÛJ Éir VJ« brašglÉšiy

(c)	 bghUË‹ ÛJ òwÉir k£L« brašgL»wJ.

(d)	 ïa¡f cuhŒî k£L« brašgL»wJ.

� [Éil. (a) bghUË‹ Ûjhd bjhFga‹ 

� Éir RÊ]
12.	 bghUbsh‹W brhubrhu¥ghd rhŒjs¥gu¥ãš xŒî 

ÃiyÆš cŸsJ vÅš Ñœ¡f©lt‰WŸ vJ rh¤âa«? 
� [HY-2018]

(a)	 bghUË‹ ÛJ brašgL« XŒîÃiy cuhŒî 

k‰W« ïa¡f cuhŒî RÊ.

(b)	 XŒîÃiy cuhŒî RÊ Mdhš ïa¡f cuhŒî 

RÊašy.

(c)	 xŒîÃiy cuhŒî RÊašy, ïa¡f cuhŒî 

RÊ

(d)	 XŒîÃiy cuhŒî, ïa¡f cuhŒî ïu©L« 

RÊašy.� [Éil. (c) xŒîÃiy cuhŒî 

� RÊašy, ïa¡f cuhŒî RÊ]
13.	 ikaÉy¡F Éir v§F V‰gL«? � [QY-2019]

(a)	 Ãiyk¡ F¿¥gha§fËš k£L«.

(b)	 RHš ïa¡f F¿¥gha§fËš k£L«.

(c)	 vªj xU KL¡fkilí« F¿¥gha¤âY«

(d)	 Ãiyk, Ãiykk‰w F¿¥gha«.

� [Éil. (b) RHš ïa¡f F¿¥gha§fËš k£L«]

14.	 ã‹tUtdt‰WŸ rÇahd T‰iw¤ nj®î brŒf.

(a)	 ikaÉy¡F k‰W« ikaneh¡F ÉirfŸ 

braš, vâ®braš ïizfŸ.

(b)	 ikaneh¡F Éir ïa‰if ÉirahF«.

(c)	 ikaÉy¡F Éir, <®¥ò ÉirÆÈUªJ 

cUth»wJ.

(d)	 t£l ïa¡f¤âš ikaneh¡F Éir ika¤ij 

neh¡»í«, ikaÉy¡F Éir t£l ika¤âÈUªJ 

btË neh¡»í« brašgL»wJ.

	 [Éil. (d) t£l ïa¡f¤âš ikaneh¡F Éir 

ika¤ij neh¡»í«, ikaÉy¡F Éir t£l 

ika¤âÈUªJ btË neh¡»í« �brašgL»wJ.]

15.	 kÅjbuhUt® òÉÆ‹ JUt¤âÈUªJ eLtiu¡ 
nfh£L¥ gFâia neh¡» tU»wh®. mtÇ‹ ÛJ 
brašgL« ikaÉy¡F Éir

(a)	 mâfÇ¡F«	 	 (b)	 Fiwí«.

(c)	 khwhJ

(d)	 KjÈš mâfÇ¡F«. ã‹ò Fiwí«.

� [Éil. (a) mâfÇ¡F«]

II. FW Édh¡fŸ

1.	 Ãiyk« És¡Ff. ïa¡f¤âš Ãiyk«, xŒÉš 
Ãiyk« k‰W« âirÆš Ãiyk« x›bth‹¿‰F« 
ïU vL¤J¡fh£LfŸ jUf. � [First Mid-18; HY-2018]

Éil.	 �bghUsh‹¿‹ jhnd ïa§f Koahj¤j‹ik 

mšyJ jdJ ïa¡fÃiyia¤ jhnd kh‰¿¡ 

bfhŸs ïayhj¤ j‹ik¡F Ãiyk« v‹W bga®.

ïa¡f¤âš Ãiyk« :

(i)	 X£l¥gªja¤âš Xo¡ bfh©oU¡F« jlfs åu® 

ïWâ¡ nfh£il milªj ãwF« bjhl®ªJ á¿J 

neu« XL»wh®.

(ii)	 ïa¡f¤âš cŸs fhÇš mk®ªâU¥gt® fh® 

âObud Ã‰F«nghJ K‹ndh¡» ÉG»wh®.

XŒÉš Ãiyk« :

(i)	 nkirÆ‹ ÛJŸs ò¤jf« x‹W òw¡fhuÂfŸ 

mjid ef®¤jhjtiu bjhl®ªJ XŒî ÃiyÆnyna 

ïU¡F«.

(ii)	 f«gs« mšyJ Äâao x‹iw¡ ifÆš ão¤J¡ 

bfh©L F¢áÆdhš mo¡F«nghJ f«gs« 

ef®ªjhY«, mâš cŸs òGâ¤ JfŸfŸ 

mjDlndna bršyhkš mj‹ bjhl¡f 

Ãiy¡F¢ br§F¤jhf m§nfna ÉG»‹wd.
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[138]

ntiy, M‰wš k‰W« âw‹04
myF

fU¤J tiugl«

ntiy, M‰wš k‰W« âw‹

ntiy

khwh 

Éir
M‰wš

kh‰wh Éir

Ãiy

M‰wš

M‰wš

khwh Éâ

ïa¡f M‰wš 

ïH¥ò

br§F¤J t£l 

ïa¡f«

M‰wš

kh‰W« Éir

khWgL« 

Éir

ntiy-ïa¡f M‰wš 

nj‰w«

Û£á 

nkhjš

Û£áa‰w 

nkhjš

Éir nkhjšfŸ
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5.	 ã‹tUtdt‰iw tiuaW.

(a) 	 Û£áaË¥ò Fzf«

(b)	 âw‹

(c)	 M‰wš khwh Éâ

(d)	 Û£áa‰w nkhjÈš ïa¡f M‰wš ïH¥ò.

Éil. (a)	 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

−
−

(b)	 âw‹: ntiy brŒa¥gL« åj« mšyJ M‰wš 

btË¥gL« åj«, âw‹ vd tiuaW¡f¥ gL»wJ.

	 âw‹ (p) 	=	
brŒa¥g£l ntiy w

vL¤J¡ bfh©l neu« t
 = 

w
t

(c)	 M‰wš khwhÉâ: M‰wš khwh ÉâÆ‹ go 

M‰wiy M¡fnth, mÊ¡fnth KoahJ. 

M‰wyhdJ xU tifÆÈUªJ k‰bwhU 

tifahf khw¡ ToaJ.

(d)	 Û£áa‰w nkhjÈš ïa¡f M‰wš ïH¥ò: 

(Û£áa‰w nkhjÈš nkhjY¡F K‹ ïa¡f 

M‰wš) – (nkhjY¡F¥ã‹ ïa¡f M‰wš)  

= (nkhjÈ‹ nghJ M‰wš ïH¥ò) = ∆Q
	 nkhjÈ‹ nghJ ïa¡f M‰wÈš V‰gL« ïH¥ò 

xÈ, bt¥g« ngh‹w ntW tifahd M‰wyhf 

kh‰wkil»wJ. 

	 nkhjÈdhš ïa¡f M‰wÈš ïH¥ò

		 ∆K	 =	 ki – kf = 
1
2 m1u1

2 – 
1
2  (m1+ m2)v

2

			   =	
1
2 m1u1

2 – 
1
2  (m1+ m2)

 m
m m

u1

1 2
1

2

+








		 ∆K	 =	
1
2

1 2

1 2
1
2m m

m m u
+

III. beL Édh¡fŸ

1.	 khwh Éir k‰W« khW« Éirahš brŒa¥g£l 
ntiyfS¡»ilna cŸs ntWghLfis  
tiugl§fSl‹ És¡Ff.

Éil.	xU bghUË‹ ÛJ F v‹w khwh Éir brašgL« 

nghJ, ÉirÆdhš dr v‹w áW ïl¥bga®¢áia 

V‰gL¤j¢ brŒa¥g£l áW ntiy dw ¡fhd bjhl®ò

dw = (F cosθ) dr
bjhl¡f Ãiy ri Kjš ïWâ Ãiy rf tiu 

ïl¥bga®¢á V‰gL¤j brŒa¥gL« bkh¤j ntiy

w dw dr dr
r

r

r

r

r

r

i

f

i

f

i

f

= =∫ ∫ ∫=(F (Fcos cosθ) θ)

			  = (F cosθ) ( rf – ri) 
khwhj ÉirÆdhš brŒa¥g£l ntiy gl« 

fh£l¥g£LŸsJ. tiugl¤â‹ Ñœ cŸs gu¥ò khwhj 

ÉirÆdhš brŒa¥g£l ntiyia¡ F¿¡FwJ.

F 
co

sθ
 

rfri r
khwhj ÉirÆdhš brŒa¥g£l ntiy

khWgL« ÉirÆdhš brŒa¥g£l ntiy: khWgL« 

Éir F x‹¿‹ TW xU bghUË‹ ÛJ brašgL«nghJ 

dr v‹w áW ïl¥bga®¢áia V‰gL¤j ÉirÆdhš 

brŒa¥g£l áW ntiy dw ¡fhd bjhl®ò.

	 dw  = (F cosθ) dr
	 (F cosθ v‹gJ F v‹w khW« ÉirÆ‹ TW MF«)
	 ï§F F k‰W« θ M»ait kh¿fŸ MF«. bjhl¡f 

Ãiy ri Kjš ïWâÃiy rf tiu ïl¥bga®¢á 

V‰gL¤j brŒa¥g£l bkh¤j ntiy khWgL« 

	
W dw dr

ri

rf

ri

rf

= =∫ ∫ Fcosθ

	 ÉirÆdhš brŒa¥g£l ntiy tiugl« _y« 

fh©ã¡f¥g£LŸsJ. 

ri rf S

F 
co

s θ

		       khWgL« ÉirÆdhš brŒa¥g£l ntiy

2.	 ntiy M‰wš j¤Jt¤ij¡ T¿ És¡Ff. mj‰F 
VnjD« _‹W cjhuz§fis¡ TWf. 

� [Govt. MQP-2018, QY-2018 ; March 2020 ; Sep. 2020]

Éil.	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«.
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146 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ I  

	 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

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 � ...(7)

	 vdnt, W = ∆KE.
	 rk‹ghL (7) 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«.

3.	 âw‹ k‰W« âirntf¤â‰fhd nfhitia¤ jUÉ. 

mj‰F¢ áy cjhuz§fŸ jUf. [HY-2019]

Éil.	F
→

 v‹w ÉirÆdhš d r
→

 v‹w ïl¥bga®¢á¡F 

brŒa¥g£l ntiy

	 W = F.
→ →

∫ d r � ...(1)

	 rk‹ghL (1) ï‹ ïlJ g¡f¤âš cŸsij ï›thW 

vGjyh«

		  W = = ∫∫dw dw
dt

dt  � ...(2)

	 (dt Mš bgU¡fî« tF¡fî« brŒa)

	 âirntf« v d r
dt

d r v dt
→

→
→ →

= =;  rk‹ghL (1) ï‹ 

tyJ g¡f¤âš cŸsij ï›thW vGjyh«.

F F F
→ → →

→
→ → →

→

∫ ∫ ∫=






= ( ) =









. . .d r d r

dt
dt v dt v d r

dt
∵

� ...(3)

	 rk‹ghL (2) k‰W« (3) I rk‹ghL (1) ïšãuâÆl

		       
dw
dt

dt v dt= ( )→ →∫∫ F.

	
dw
dt

v dt−



 =

→ →

∫ F. 0

	 ïªj bjhl®ghdJ dt ï‹ vªj xU j‹Å¢irahd 

kâ¥ã‰F« rÇahf cŸsJ. mil¥ò¡F¿¡FŸ cŸs 

kâ¥ò RÊahf ïU¡f nt©L« v‹gij ïJ F¿¡»wJ 

mjhtJ

	
dw
dt

v− =
→ →
F. 0  mšyJ

		
dw
dt

v=
→ →
F. = P

4.	 xU gÇkhz Û£á nkhjÈš bghU£fË‹ 
âirntf¤â‰fhd rk‹gh£il¤ jUÉ¤J. 
mj‹ gšntW ne®îfis ÉtÇ. 

� [Govt. MQP-2018, Qy-2018; Mar.-2019 ; Sep.-2020]

Éil.	(i) 	 xU cuhŒt‰w »il¤js¤âš, ne®¡F¿ 

x-m¢á‹ âirÆš, ne®nfh£L¥ ghijÆš 

ïa§F« m1 k‰W« m2 Ãiw¡bfh©l ïU 

Û£á¥ bghUŸfis gl¤âYŸsthW fUJf. 

nkhjY¡F K‹ nkhjY¡F¥ã‹

u1

m1 m1m2 m2

u2 v2v1

(ii)	 u1 & v1 k‰W« u2 & v2 v‹gd Kiwna 

m1 k‰W« m2 ÃiwfË‹ Mu«g, ïWâ 

âirntf§fŸ MF«.

(iii)	 u1 > u2 vD«nghJ, nkhjš V‰gL»wJ. 

Û£á nkhjÈš, ïU ÃiwfË‹ nkhjY¡F 

K‹ k‰W« ã‹ cŸs bkh¤j ne®¡nfh£L 

cªj« k‰W« ïa¡f M‰wš rkkhf mika 

nt©L«. 
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[169]

JfŸfshyhd mik¥ò  

k‰W« 

â©k¥ bghU£fË‹ ïa¡f«
05

JfŸfËdhš Md mik¥ã‹ ïa¡fK« 

â©k¥ bghUS«

Ãiw ika« âU¥ò Éir

t
→ → →

= ×r F

rkÃiy

Fnet = 0; tnet = 0

Ãiyk¤ âU¥ò¤âw‹

I = M R2

RH‰á ïa¡fÉaš

t = Iα

cUSjš

VCM = rw

fU¤J tiugl«

myF
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(ii)	 u, s k‰Wk a‹ kâ¥òfis _‹wh« ïa¡f 

rk‹ghL v2 = u2 + 2as š ãuâÆl, 

	

v g h

v gh

2
2

2

2
2

2

2
1

2

1

= ×
+













=
+







sin
sin

θ
θK

R

K
R

	 v gh

R

=
+







2

1
2

2
K

� ...(4)

(c) rhŒjs¤â‹ mo¥gFâia mila MF« fhy« : 

(i)	 XŒÉÈUªJ bghUŸ cUS«nghJ, Mu«g 

âirntf« u = 0 Mfnt, Kjš ïa¡f 

rk‹ghL v = u + at ÈUªJ,

v = at
	 mšyJ  t v

a
=

(ii)	 rk‹ghL (3) & (4)I ãuâÆl.

	

t

v gh

g=
+







+






2

1

1

2

2

2

2

K
R

K
R

sin θ

	

t v gh

g
=

+






× +






















2

1

1
2

2

2

2

K
R

K
R

sin θ

	
t

h

g
=

+




2 1

2

2

2

K
R

sin θ
(iii)	 bfhL¡f¥g£l rhŒî¡ nfhz¤â‰F, RH‰á 

Mu« Fiwªj bghUns Kjyhtjhf 

rhŒjs¤â‹ mo¥gFâia milí« v‹gij 

ï¢rk‹ghL fh£L»wJ.

IV. 	gÆ‰á fz¡FfŸ:

1.	 100 g ÃiwíŸs Óuhd t£l¤ j£o‹ É£l«  
10 cm »il¤js nkirÆ‹ ÛJ 20 cm ss âir 
ntf¤Jl‹ cUS« nghJ mj‹ bkh¤j M‰wiy 
fz¡»Lf?

Ô®î.	 t£l¤ j£o‹ Ãiw m = 100 g = 0.1 kg.
	 t£l¤ j£o‹ É£l« d = 10 cm
	 t£l¤ j£o‹ Mu« r = 5 cm = 0.05m
	 cUS«nghJ âir ntf« v = 20 cms–1 = 0.20 ms–1

	 bkh¤j M‰wš ETot = ?
	 ETot = ïl¥bga®¢á ïa¡f M‰wš + RHY« ïa¡f 

� M‰wš

	 t£l¤j£o‹ × m¢ir¥ g‰¿a Ãiyk¤ âU¥ò¤âw‹

			   I 	=	
1
2  mr2

			  v = rω ∴ ω2 	=	
v
r

2

2

	 RHY« ïa¡f M‰wš = �
1
2 Iw2 =

1
2  × 

1
2

2mr





 ×

 �  
v
r

2

2





  

 				  =	
1
2   mv2.

			 bkh¤j M‰wš   =  
1
2 mv2 + 

1
4   mv2 = 

3
4  mv2

			   ETot	=		
3
4 × 0.1 × 0.20 × 0.20

 	 bkh¤j M‰wš 		 = 	0.003 J.

2.	 5 myFfŸ Ãiw bfh©l xU JfŸ v = 3 2  
myFfŸ Óuhd ntf¤Jl‹ XOY js¤âš  
y = x + 4 v‹w rk‹gh£o‹ go ïa§F»wJ 
m¤JfË‹ nfhz cªj¤ij fh©f.

Ô®î.	 nfh£o‹ rk‹ghL = y = x + 4
				      = x – y + 4 = 0
	 JfË‹ Ãiw 	 =	5 myFfŸ

	 ntf«  v 	 =	3 2  myFfŸ

	 Mâ¥òŸËÆÈUªJ nfh£o‹ 

	�  bjhiyî = 
0 0 4

1 12 2

− +

+
  = 

4
2

	 nfhz cªj« L 	 =  mvr = 5 3 2 4

2
× ×

				     =  60 myFfŸ.
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3.	 RHY« r¡fubkh‹W Óuhd nfhz KL¡f¤Jl‹ 
RHš»wJ. ïj‹ nfhz¤âirntf« 20 π rad s–1 
ÈUªJ 40 π rad s–1 ¡F 10 ÉdhofËš mâfÇ¡f¥ 
gL»wJ vÅš R‰WfË‹ v©Â¡ifia fh©f.

Ô®î.	 nfhz âir ntf« wd = 20π rad/s
	 nfhz âirntf« wt   = 10π rad/s
	 vL¤J¡ bfhŸS« fhy« t = 10 s
	 R‰WfË‹ v©Â¡if /sec = ?	
	 w 	 = 	 wo + αt

	 α 	 =	
ω ω π π π−

= − =o

t
40 20

10
20
10

 = 2π

	 α 	 = 	 2 rad/s

	 θ 	 = 	 wot + 
1
2

 a t2

		  = 	 20 π × 10 + 
1
2

× 2π × 10 × 10

		  = 	 200 π + 100π
	 θ 	 = 	 300 π.

	 R‰WfË‹ v©Â¡if / sec. = 
θ
π

π
π2

300
2

=

	 = 	150R‰WfŸ.

4.	 m Ãiwí« J ÚsK« bfh©l j©L mj‹ xU 
KidÆ‹ tÊ¢bršY« m¢ir¥ bghU¤J θ 
nfhz¤ij V‰gL¤J»wJ. mªj m¢ir¥ g‰¿a 
Ãiyk¤âU¥ò¤âwid¡ fh©f.

Ô®î.	 θ F¤jhf m¢ir¥ bghU¤J V‰gL¤J« nfhz« 

O′

r

Cm

O

θ

l
2

− l
2

¨x Æ¨dxÆ

	 gÆ‰á¡ fz¡FfŸ:

	 ne®¡nfh£L Ãiw ml®¤â nfhz«  λ = 
M
l

	 j©o‹ xU gFâ Ãiw dm = 
M
l





  . dx 

		  dI	 =	 dm(r2) 
M
l





  dx (x sinq)

		  dI	 =	 M
l

sin2 θ





		  I	 =	 dI M
lo

l

= 



∫∫ sin2 θ x2.dx

		  I	 =	 M
l

x

o

l

sin2
3

3
θ











		  I	 =	
1
3

Ml2sin2q

	 	    

5.	 ïU JfŸfŸ P k‰W« Q v‹gdt‰¿‹ ÃiwfŸ 
Kiwna 1 kg k‰W« 3 kg mt‰¿‰F ïilnaahd 
ft®¢á ÉirÆdhš 30 ms–1 k‰W« 6 ms–1 v‹w 
âirntf§fË‹ x‹iw x‹W neh¡» ef®»‹wd. 
mt‰¿‹ Ãiwika§fË‹ âirntf§fŸ v‹d?

Ô®î.	 JfŸ P ‹ Ãiw m1 = 1 kg 

	 JfŸ Q ‹ Ãiw m2 = 3 kg 

	 JfË‹ P ‹ âirntf« = JfË‹ Q ‹ âirntf«

	 Mdhš vâ® âirÆš

	 Ãiwika¤âš âirntf« Vcm = ? 

	 Vcm = 
1 3
1 3

−
−

   Vcm = 
m v m v

m m
1 1 2 2

1 2

+
+  = 0.

6.	 iA£u#‹ _y¡TW x‹¿‹ Ãiyk¤âU¥ò¤âwid 
mj‹ Ãiwika¤â‹ tÊahfî« mQ¡fS¡»ilnaahd 
m¢á‰F br§F¤jhfî« bršY« m¢ir¥ bghU¤J 
fh©f iA£u#‹ mQÉ‹ Ãiw 1.7 × 10-27 kg 
k‰W« mQÉil¤ bjhiyî 4 × 10-10m vd bfhŸf. 
(F¿¥ò  :  xU mQÉ‰F Ãiyk¤âU¥ò¤âwid 
f©l¿ªJ ïUkl§fhf fz¡»Lf) 

Ô®î.	 xU H2 _y¡T¿‹ Ãiyk¤ âU¥ò¤ âw‹ 

v‹gJ Ãiwika¤â‹ tÊahf bršY« xU 

m¢ir¥g‰¿aJ

	 I 	 =	  2m. a2

4

	 I 	 = 
2 1 7 10 4 10

4

27 10 2× × × ×− −. ( )
s

		  =	
3 4 10 16 10

4

27 20. ×( )× ×( )− −

m m

H

This is Only for Sample 
for Full Book Order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om



[ 203 ]

ïa‰ãaš
bjhFâ - II 

0

10

20

30

40

50

60

70

80

90

100

BB

D

B

D D

R

T

P
E

Iron base
Rubber tube

This is Only for Sample 
for Full Book Order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om



bghUsl¡f«

	

myF 

v©

ghl¤ jiy¥òfŸ g¡f«

6. <®¥ãaš 205 - 238

7. gU¥bghUË‹ g©òfŸ 239 - 277

8. bt¥gK« bt¥g ïa¡fÉaY« 278 - 327

9. thí¡fË‹ ïa¡fÉa‰ bfhŸif 328 - 354

10. miyîfŸ 355 - 382

11. miyfŸ 383 - 419

[ 204 ]

This is Only for Sample 
for Full Book Order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om



[205]

fU¤J tiugl«
06 <®¥ãaš

This is Only for Sample 
for Full Book Order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om



RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  6 ➠ <®¥ãaš 225

	 gd = ? Re = 6371km

	 gd = g 

2 1 2 200
6371

5971
6371

1

1 200
6371

h

d

R

R

e

e

   

   

− ×





−






−











  6171
6371

	  g =  

2 1 2 200
6371

5971
6371

1

1 200
6371

h

d

R

R

e

e

   

   

− ×





−






−











  6171
6371 = g 

2 1 2 200
6371

5971
6371

1

1 200
6371

h

d

R

R

e

e

   

   

− ×





−






−











  6171
6371

	 gd = 0.968g.

	 ∴ gd  < gh

15.	 c‹ kht£l jiyefu¤âš <®¥ã‹ KL¡f« kâ¥ò g  
fh©f. (F¿¥ò - TFŸ njLjš _y« FW¡Fnfh£L 
kâ¥ò bgWf) g‹ kâ¥ò br‹idÆÈUªJ 

f‹ÅahFkÇÆš v›thW khWgL»wJ?

Ô®î:	 kht£l jiyefu« br‹id vÅš  
	 g

br‹id
 	 = g-w2 Rcos2λ

			   = 9.8 - (3.4 ×10-2)
	 g

br‹id
 	 = 9.7677ms-2

	 gk 		  = f‹ÅahFkÇ

	 gk 		  = 9.8 - (3.4 ×10-2) ×(cos 0.1396)2	

	 g
f‹ÅahFkÇ

 = 9.748ms-2

muR nj®î Édh - ÉilfŸ

I.	 rÇahd Éilia nj®ªbjL¤J vGJf:

� 1 kâ¥bg©

1.	 òÉ gu¥ãÈUªJ v¥òŸËÆš òÉ<®¥ò KL¡f« 
RÊahF«? òÉÆ‹ Mu« = R : � [Jun-2019]

(a)	 R		  (b)  
R
4

(c)	 2R		  (d)  
R
2

� [Éil. (a)  R]

gÆ‰á fz¡FfŸ :

1.	 xU Jiz¡nfhŸ òÉia 1000 km cau¤âš R‰¿ 
tU»wJ vÅš mj‹ R‰¿a¡f âirntf¤ij 
fz¡»Lf. (òÉÆ‹ Ãiw = 6 × 1024 kg, òÉÆ‹ 
Mu« = 6400 km� [Mar.-2019]

Ô®î:	 cau« h 	= 1000 km

	 óÄÆ‹ Ãiw M 	 = 6 × 1024 kg
	 óÄÆ‹ Mu« R 	 = 6400 km
	 R‰¿a¡f âirntf«  v0  = ?

	 N¤âu« : v0 = 
GM
R + h

		  v0	 =	
6 67 10 6 10

6400 1000

11 24. × × ×
+

−

			   =	
40 02 10

7400

13. ×
 

			   =	
40 02 10

7 4 10
40 02 10

7 4

13

3

10.
.

.
.

×
×

= ×

		  v0	 =	  
40 02
7 4

105.
.

×  = 
6 32613 10

2 7202

5.
.

×

			   =	 232561.209 =  2.325 × 105 km/s
			   = 	2.325 × 105 × 103 m/s
			   =	 2.325 × 108 m/s.

2.	 vy¡£uh‹ t£l¥ghijÆš ïa§F« nghJ mj‹ 
âirntf« 2.2 × 106 ms–1 Mu« 0.53 Å vÅš mj‹ 
nfhz cªj¤ij fz¡»Lf.� [Jun-2019]

		  vy¡£uhÅ‹ Ãiw m = 9 × 10−31 kg
		  vy¡£uhÅ‹ t£l¥ghijÆ‹ Mu« r = 0.53 
� Å = 0.53 ×1010 m
		  vy¡£uhÅ‹ âirntf« v = 2.2 × 106 ms–1

		  vy¡£uhÅ‹ nfhz cªj« L = I ω
		  vy¡£uhÅ‹ Ãiwia òŸËÃiwahf vL¤J¡bfhŸf.

	 	 ïj‹ Ãiyk¤ âU¥ò¤âw‹ I = m r2

		  nkY« ω = 
v
r
 v‹w bjhl®igí« ga‹gL¤J«nghJ

		  nfhz cªj« L = mr2 × 
v
r

 = mvr

			  = 	9.1 × 10–31 × 2.2 × 106 × 0.53 × 10–10

	 L  	 = 	1.06 × 10–34 kg m2 s–1.
		   Δg = 0.0331ms-2
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226 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ II 

TLjš Édh¡fŸ

4.	 xU bghUshdJ òÉÆÈUªJ Ä‹ Ú£o¥ghf 
(projected) milí« cau« òÉÆ‹ Mu¤â‰F 
rkkhf cŸsJ. <®¥ò ÉirÆdhš c©lhd bgUk 
M‰wš òÉia miltj‰F K‹dhš

(a)	 bghUË‹ ca®ÃiyÆš 

(b)	 bghUŸ x›bth‹iwí« jh¡Ftj‰F K‹ò 

cldoahf

(c)	 všyh ÃfœîfËY« kh¿È	

(d)	 bghUË‹ btËÚ£l¤â‰F¥ ã‹ò cldoahf

� [Éil. (b) bghUŸ x›bth‹iwí« 

� jh¡Ftj‰F K‹ò cldoahf]

5.	 xU uh¡bf£ óÄÆÈUªJ Vt¥gL«nghJ mj‹ 
Ú£á ÃiyÆš óÄ¡F«, rªâuD¡F« ïilnaahd 
mj‹ bjhiyî r1  òÉÆ‹ Ãiw 8 kl§F 
rªâuÅ‹ ÃiwiaíilaJ. uh¡bf£ Ûjhd <®¥ò 
Éir RÊ vÅš rªâuÅÈUªJ

(a)	
r r r r
5 10 15 20

      	 		  (b)	
r r r r
5 10 15 20

      

(c)	
r r r r
5 10 15 20

      			   (d)	
r r r r
5 10 15 20

      �[Éil. (a) 
r r r r
5 10 15 20

      ]

6.	 xU bghUË‹ Ãiw 500g nkšneh¡» 
âirntf¤Jl‹ R‰W»wJ. 20s ¡F ãwF 
òÉ¥gu¥ig âU«g mil»wJ. vÅš m¡nfhËš 
bghUË‹ Ûjhd vil

(a)	 2N	 		  (b)	 4N
(c)	 5N	 		  (d)	 1N�[Éil. (d) 1N]

7.	 xU bghUË‹ m Ãiw òÉÆ‹ gu¥ãÈUªJ 
ÉG«nghJ mj‹ cau« Mu¤â‹ (R) ïUkl§F¡F¢ 
rkkhF«. vÅš Ãiy M‰wÈ‹ kh‰w« 

(a)	 2mgR	 		  (b)	 2
3  mgR

(c)	 3mgR	 		  (d)	 1
3  mgR�

� [Éil. (b) 
2
3  mgR]

I. 	 xU kâ¥bg© Édh¡fŸ:

� 1 kâ¥bg©

m.	 rÇahd Éilia nj®ªbjL¤J vGJf:

1.	 bf¥sÇ‹ ïu©lh« ÉâÆš KL¡f« rh®ªJ 
xU nfhË‹ Mubt¡l® rk fhy ïilbtËfËš 
rkgu¥ãid flªJ brš»wJ vÅš 
ã‹tUtdt‰¿š ÉâÆ‹ khwhÉisî

(a)	 ne®¡nfh£L cªj«

(b)	 nfhz cªj«

(c)	 M‰wš

(d)	 Ãô£lÅ‹ <®¥ãaš Éâ�

� [Éil. (b) nfhz cªj«]

2.	 xU Jiz¡nfhŸ MdJ Mu« R bfh©l t£l¢ 
R‰W¥ ghijÆš óÄia¢ R‰¿ bršYkhW 
Vt¥gL»wJ. k‰bwhU Jiz¡nfhŸ Mu« 4R 
bfh©l t£l¥ ghijÆš Vt¥gL»wJ vÅš mj‹ 
R‰W¡ fhy§fË‹ É»j«

(a)	 4 : 1	 		  (b)	 1 : 8

(c)	 8 : 1			   (d)	 1 : 4�

� [Éil. (b) 1 : 8]

3.	 x¤j Ãiw 'm' bfh©l ïU JfŸfŸ R Mu« 
bfh©l xU t£l¥ghijÆš gÇkh‰W òÉ<®¥ò 
braÈdhš R‰W»wJ. x›bthU JfË‹ ntf«

(a)	
1

2
1

2
1
2

4
R Gm

Gm
R

Gm
R

Gm
R

            	 	 (b)	
1

2
1

2
1
2

4
R Gm

Gm
R

Gm
R

Gm
R

            

(c)	
1

2
1

2
1
2

4
R Gm

Gm
R

Gm
R

Gm
R

            
		  (d)	

1
2

1
2

1
2

4
R Gm

Gm
R

Gm
R

Gm
R

            �

� [Éil. (c)
1 Gm

R2
 ]
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240 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ II 

	

ÃidÉš bfhŸs nt©oait

1.	 XuyF gu¥ãš brašgL« Éir jifî s =  
Éir

gu¥ò
 =  F

A
	 myF: Nm–2 (m) gh°fš (pa) gÇkhz« ML–1T–2, xU bl‹r®

2.	 Ú£á¤ jifî mšyJ br§F¤J jifî 	 sn = 
F
A
n

∆
	 (tiffŸ: ïGÉir¤ jifî, mK¡f¤ jifî)

3.	 bjhLtiu jfî mšyJ rW¡F¥ bga®¢á¤jifî st = 
F
A
t

∆
4.	 gUk¤ jifî: sv = 

F
A  = mG¤j«

5.	 âÇò: (strain) e =  
gÇkhz kh‰w«

c©ikahd gÇkhz«

	 Ú£á¤ âÇò: el =  
f«ãÆš mâfÇ¡F« Ús«

f«ãÆš c©ikahd Ús«
 = 

∆l
l

	 tiffŸ: ïG Éir¤ âÇò, mK¡f¤ âÇò

6.	 rW¡F¥ bga®¢á¤ âÇò: es = tan q

	 es = 
x
h

 = q = rW¡F¥ bga®¢á¡ nfhz«

7.	 gUk¤ âÇò: eV = ∆V
V

8.	 Û£á všiy: s ∝ e
	 jifthdJ âÇò¡F ne®É»j¤âš cŸsJ  - A]¡ Éâ

9.	 Û£á¡ Fzf§fŸ:

	 i)	 a§ Fzf«: y	= 
ïG Éir¤jifî

ïG Éir¤ âÇò
 = 

σ
ε

t

t
 = 

mK¡f¤ jifî

mK¡f¤ âÇò
 = 

σ
ε

c

c
		  myF : jifÉ‹ myF, âÇò¡F ïšiy. \ Nm–2 (m) gh°fš

		
F
A

 = y × 
∆L
L  

		  F = mg

	 ii)	gUk¡ Fzf« K = 
br§F¤J¤ jifî (m) mG¤j«

gUk¤ âÇò
 = 

−
= −σ

ε
n

V
V

V

P∆
∆

		  br§F¤J jifî mšyJ mG¤j« = sn = 
F
A
n

∆
 = DP

		  gUk¤ âÇò: eV = ∆V
V

		  myF: mG¤j¤â‹ myF. Nm–2 (m) gh°fš

10.	 mK¡f¤ j‹ik: C = 
1
K = −

ε
σ

V

n
 = −

∆

∆

V
V

P
	 gUk¡ Fzf¤â‹ jiyÑÊ.

	 F¿¥ò:	 thí¡fŸ - gUk¡ Fzf« Fiwî

			   \ mK¡f¤j‹ik Äf mâf«.

11.	 Éiw¥ò¡ Fzf« mšyJ rW¡F¥ bga®¢á Fzf«:
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				       m 	 = ρ
âut« 

× Vg � [ρ = m
V ]

					     = 0.72 × Vg 

				       W 	 =  ρAg Vg=  10Vg

	 Wapp  =  10 Vg- 0.72 Vg	 =  9.28Vg

	 	 	 	      Vp 	 =  
37 12
9 28

.
.

				    Mass x 	= 4 kg	

5.	 xU _oa FHhíl‹ ïiz¡f¥g£LŸs mG¤jkhÅ 
5×105 Nm-2 v‹w mså£il¡ fh£L»wJ. 
FHhÆ‹ âw¥ghid âwªjhš mG¤jkhÅÆš 
4.5×105 Nm-2 v‹w msåL cŸsJ. FHhÆš ghí« 
ÚÇ‹ ntf¤ij¡ fz¡»Lf.

Ô®î.	 _oa ÃiyÆš ÚÇ‹ âirntf« v1 = 0
	 âwªj ÃiyÆš ÚÇ‹ âirntf« v1 = v	
	 ÚÇ‹ ml®¤â		            ρ = 1000 kg m–3

	 bg®bdsÈ nj‰w¤â‹go, »il¤js FHhÆš

		
P1

1
21

2ρ
+ v 	 =	

P2
2
21

2ρ
+ v

		
P P1 2

ρ ρ
− 	 =	

1
2

1
22

2
1
2v v−

		
P P1 2−

ρ
	 =	

1
2 2

2
1
2v v−( )

		  v v2
2

1
2−( )  	 =	

2
1 2ρ

P P−( )
	 kâ¥òfis¥ ãuâÆl,

		  v2 – 0 	 =	
2

1000
(5 × 105 – 4.5 × 105)

		  v2 	 =	
2

1000
(5 – 4.5) × 105

		  v2 	 =	
2

1000
× 0.5 × 105 = 

10
10

5

3  = 102

		  v2 	 = 10 ms–1

V. fU¤JU Édh¡fŸ

1.	 xU r®¡fiu¡ f£oÆ‹ xU Kid fh¥ãÆš it¡f¥g£lhš 
r®¡fiu¡ f£oÆDŸ fh¥ã nknyW»wJ. V‹?

Éil.	xU r®¡fiu¡ f£oahdJ. E©Âa Jisfis¡ 

bfh©oU¡F«. ïit fh¥ã¡F E©òiH¡ FHhŒfshf 

brašg£L r®¡fiu¡f£oÆš fh¥ã nknyW»wJ. ïJ 

xU E©òiH V‰w Ãfœî.

2.	 v©bzŒ bfhŸfyid (tin) fhÈ brŒa ïU JisfŸ 
V‹ ïl¥gL»wJ?

Éil.	xU JisÆ‹ tÊna v©bzŒ btËnaW« nghJ 

v©bzŒ bfhŸfyÅ‹ cŸns cŸs mG¤j« 

tË mG¤j¤ijÉl Fiwthf ïU¡F«. ïjdhš 

v©bzŒ Óuhf btËnawhJ. Mdhš ïU Jis 

ïL«nghJ xU JisÆ‹ tÊna fh‰W cŸns 

EiHªJ mG¤j¤ij rk‹ brŒí«.

3.	 kG§»a f¤âia x¥ãl Tuhd f¤âahš fhŒf¿fis 
vËjhf eW¡fyh«. V‹?

Éil.	Tuhd f¤âÆ‹ gu¥ò kG§»a f¤âÆ‹ gu¥ig Él 

Fiwthf ïU¡F«. Mdhš bkh¤j Éir rkkhF«. 

XuyF gu¥ã‹ Ûjhd gaDW Éir TÇa KidÆš 

mâfkhf ïU¡F«. vdnt, kG§»a f¤âia x¥ãl 

Tuhd f¤âahš vËjhf bt£l Ko»wJ.

4.	 Ékhd¤âš bršY« gaÂfŸ nknyW«nghJ 
j§fŸ ngdhÉš cŸs ikia bfh£oÉLkhW V‹ 
m¿îW¤j¥gL»wh®fŸ?

Éil.	cau¤â‰F V‰g tËk©ly mG¤j« Fiw»wJ.

óÄÆ‹ gu¥ã‹  Ûjhd mG¤j¤â‰F V‰wthW 

ngdhÉš `ik' MdJ cŸns Ãu¥g¥g£oU¡F«. 

Ékhd¤âš canu bršY«nghJ ngdhÉš V‰gL« 

mG¤j khWgh£lhš, mJ rk‹ brŒa K‰gL«nghJ 

ik ÑnH tÊa neÇL«. vdnt, gaÂfŸ ngdh 

ikia fhÈ brŒíkhW m¿îW¤jgL»wh®fŸ.

5.	 bk‹ghd§fis¡ Fo¥gj‰F eh« c¿ŠR FHhia¥ 

(straw) ga‹gL¤J»nwh« V‹?� [March 2020]

Éil.	c¿ŠR FHhia ga‹gL¤J«nghJ mj‹ cŸns 

mG¤j« tË mG¤j¤ij Él Fiwthf ïU¡F«. 

ï«khWgh£lhš âut« nkny vG¥ò« vdnt vËjhf 

Fo¡f Ko»wJ.
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[278]

bt¥gK« bt¥g 

ïa¡fÉaY«

fU¤J tiugl«

bt¥g ïa¡fÉaš

bt¥g« ntiy

bt¥gÃiy

bt¥g V‰ò¤âw‹

ešÈašò thí Éâ

mf M‰wš

fh®ndh ïaªâu« FË® rhjd¥ bg£o

bt¥g ïa¡fÉaÈ‹ Kjš Éâ

mG¤j« khwh Ãfœî gUk‹ khwh Ãfœî bt¥g Ãiykhwh Ãfœîbt¥g¥ gÇkh‰wÄšyh Ãfœî

bt¥g ïa¡fÉaÈ‹ ïu©lh« Éâ

bt¥g ÉÇî

bt¥g¥g©òfŸ

08
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		  lm ∝ 
1
T

 (or) lm = 
b
T

� ...(1)

	 ï§F b v‹gJ Éa‹ kh¿È, ïj‹ kâ¥ò 

2.898× 10–3 m K.

(ii)	 bghUË‹ bfšÉ‹ bt¥gÃiy caU«nghJ 

bgUk¢br¿î miyÚs« (lm) Ä‹fhªj 

ÃwkhiyÆ‹ Fiwªj miyÚs¤ij (bgUk 

mâ®bt©) neh¡» ïl¥bga®¢á milí«.

0 500 1000 1500 2000

5500K

5000K

4500K

4000K

3500K

(nm)

(k
J/

m
3  n

m
)

tiugl toÉš Éa‹ ïl¥bga®¢á Éâ

Éa‹ Éâí« ekJ gh®ití« :

(iii)	 ekJ f©fshš f©ûW xËia k£L« gh®¡f 

Kotj‰fhd fhuz« NÇaid »£l¤j£l xU 

fU«bghUshf¡ fUjyh«. 0 K bt¥gÃiy¡F 

nkš cŸs vªj xU bghUS« fâ®å¢ir 

cÄG«. vdnt NÇaD« fâ®å¢ir cÄG«. 

nkY« mj‹ gu¥ò bt¥gÃiy »£l¤j£l 5700 
K. ï«kâ¥ig rk‹ghL (1) ïš ãuâÆL«nghJ,

	   lm	
 = 

b
T

= × −2 898 10
5700

3.
 ≈ 508 nm

	 ïJnt bgUk¢ br¿É‰fhd miyÚs« MF«. 

NÇaÅ‹ gu¥ò bt¥gÃiy njhuhakhf 5700 

k  vd cŸsjhš mj‰fhd fâ®å¢R Ãwkhiy 

beL¡f« 400 nm Kjš 700 nm tiu fhz¥gL«. 

ïJnt Ä‹fhªj ÃwkhiyÆ‹ f©QU 

gFâahF«. 

5700 k

 (nm)

400 500 600 7000

λ m

 (k
j/

m
3 
nm

)

miyÚs«

fâ
®å

¢R
 m

l®
¤â

 

400 nm
500 nm

600 nm
700 nm

V
ISIBLE SPECTRU

M
Visible light

0.0001 nm
0.01 nm

10 nm

X
-rays

G
am

m
a rays

U
ltra-

violet
Infraed

1000 nm
0.01 cm

1 cm
1 m

100 m

Radio waves
Rader

TV
FM

A
M

Éa‹ Éâí« ekJ gh®ití«

(iv)	 kÅj ïd« ïªj¡ fâ®å¢ir c£ft®ªJjh‹ 

gÇzhk ts®¢á milªjJ. vdnt kÅj¡f©fŸ 

NÇa ÃwkhiyÆš cŸs f©QU gFâia 

k£Lnk czu Koí«. mf¢át¥ò gFâianah 

mšyJ X fâ® Ãwkhiyianah czu KoahJ.

9.	 Ñœ¡f©lt‰iw Éthâ¡f

	 a)	 bt¥g¢rkÃiy

	 b)	 ïaªâuÉaš rkÃiy

	 c)	 ntâ¢rkÃiy

	 d)	 bt¥g ïa¡f¢rkÃiy

Éil. (a) 	 bt¥g¢rkÃiy: (Thermal equilibrium)

(i)	 miw x‹¿š xU nfh¥igÆš Nlhd njÚ® 

it¡f¥g£lhš, njÚÇÈUªJ bt¥g« NHY¡F¡ 

fl¤j¥gL«. á¿J neu¤â‰F ã‹ò Nlhd njÚ® 

NHÈ‹ bt¥gÃiy¡F rkkhd bt¥gÃiyia 

milí«. 

(ii) 	 ïj‹ ã‹ò njÚÇÈUªJ NHY¡nfh mšyJ 

NHÈÈUªJ njÚU¡nfh bt¥g¥ gÇkh‰iw 

V‰glhJ. njÚU« NHY« bt¥g¢rkÃiyia 

milªJ É£lij ïJ fh£L»wJ. 

(iii)	 ïU mik¥òfŸ x‹W¡bfh‹W bt¥g¢rkÃiyÆš 

cŸsJ vÅš m›Éu©L mik¥òfS« xnu 

bt¥gÃiyÆš ïU¡fnt©L«. nkY« mJ 

neu¤ij¥ bghU¤J khwhkš ïU¡f nt©L«.

(b) 	 ïaªâuÉaš rkÃiy (Mechanical equilibrium):

(i)	 ã°lDl‹ cŸs thí mil¤J it¡f¥g£LŸs 

bfhŸfy‹ x‹iw¡ fUJf. m¥ã°lÅ‹ ÛJ 

Ãiy x‹iw it¡F«nghJ Ñœneh¡»a òÉpu¥ò 

ÉirÆ‹ fhuzkhf ã°l‹ Ñœneh¡» efuªJ 

áy V‰w ïw¡f¤â‰F¥ã‹ò Ã‰F«. 
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	 β =
T

T T
2

1 − 2
 = β = =

273
313 273

273
40−

	 b = 6.82
	 \ FË® rhjd¤â‹ brašâw‹ Fzf« b = 10.4

áªjid Édh¡fŸ
1.	 fh®g‹ Ãu«ãa FË® ghd§fË‹ F¥ãÆid 

âw¡F«nghJ mj‹ thÆ‹ mUnf gÅ _£l« ngh‹W 
cUth»wJ V‹?

Ô®î : thíÉ‹ bt¥gkh‰Öl‰w ÃfœÉdhš bt¥gÃiy 

jhœ¤j¥gL»wJ.

2.	 fnyhÇkhÅfŸ cnyhf¤âdhš brŒa¥gL»‹wd 
f©zhoahš brŒa¥gLtâšiy. V‹?

Ô®î:	 cnyhf§fŸ áwªj bt¥g¡fl¤âfŸ. nkY« Fiwªj 

j‹bt¥g V‰ò¤âw‹ cilad.

3.	 ïu©L f«ãfËš x‹W mYÄÅa¤jhY« k‰bwh‹W 
v~»dhY« brŒa¥g£LŸsd. mj‹ Ús§fŸ Kiwna 
l1, l2 nr®¤J xnu f«ãahf ïiz¡f¥g£L Ús« l1 + 
l2 ïU cnyhf§fË‹ ÚŸÉÇ Fzf§fŸ Kiwna 
αa k‰W« αs ïj‹ bt¥gÃiy ca®¤j¥gL«nghJ 

x›bthU f«ãÆ‹ ÚsK« ca®»wJ vÅš 
l

l l
1

2 1+  
‹ É»¤ij¡ fh©.

Ô®î : ïU f«ãfË‹ Ús§fS« xnu msî ca®tjhš

		        l1 αa t 	 = l2 αs t

			      ∴ 
l
l

s

a

1

2

=
α
α

 

	          	  l l
l

2 1

1

+  	= 
α α

α
a s

s

+

 		       \ 
l

l l
s

a s

1

2 1+
=

+
α

α α

4.	 2 kg gÅ¡f£o –20°C š 5 kg ÚUl‹ 20°C š 
xU bt¥g¡fh¥ÕL gh¤âu¤âš nr®¡f¥gL«nghJ? 
bt¥g V‰ò¤âw‹ òw¡fÂ¡f¤j¡fJ. fyÅš 
vŠáíŸs ÚÇ‹ ïWâ Ãiwia fz¡»Lf.

Ô®î :

	 Ú® bt¥g j‹ V‰ò¤âw‹ = – 1 k cal/kg/°C
	 gÅ¡f£oÆ‹ j‹ bt¥g V‰ò¤âw‹ = – 0.5 k cal/kg/°C
	 gÅ¡f£oÆ‹ cŸSiw bt¥g« = – 80 k cal/kg
	 m kg gÅ¡f£o Úuh»wJ.  bkh¤j bt¥g kh‰w« RÊ

	 m
gÅ¡f£o

 C
gÅ¡f£o

 [0 – (–20)] + mL + m
Ú®

 C
Ú®

 
� [0 – 20] = 0
	 2 × 1 × 20 + m × 80 + 5 × 1 × (–20) = 0.
	 fyÅš vŠáíŸs ÚÇ‹ ïWâ Ãiw = 6 kg.

5.	 0ºC š 0.45 kg gÅ¡f£oahdJ 55ºC š 0.9 kg 
ÚUl‹ xU fyÅš nr®¡f¥gL«nghJ c©lhF« 
bt¥g msî 10ºC. I°f£oÆ‹ bt¥g ïiz¥ãid¡ 
fz¡»L. 

Ô®î :

		  C
Ú®

 	 = 4186 J kg–1 k–1

		  m
gÅ

 	= 0.45 kg; ∆T = 55 – 10 = 45°C
		  mw 	 = 0.9 kg
	 bt¥g« 55°C ÆÈUªJ 10°C ¡F Fiwí«nghJ  

0.9 kg ÚÇdhš V‰gL« bt¥g ïH¥ò

				    = mc
Ú®

 ∆T = 0.9 × 4186 × 45
				    = 169533 J
	 0.45 kg gÅ¡f£oia 0°C Úuh¡f¤ njitahd 

bt¥g«		  = mLf = 0.45 × Lf J
	 0.45 kg Úiu 0°C ÈUªJ 10°C ¡F ca®¤j 

njitahd bt¥g«

				    = mc
Ú®

 ∆T
				    = 4186 × (10 – 0) = 4186 × 10
				    = 188375
	 fnyhÇkhÅ ÉâÆ‹ go

	      bt¥g V‰ò 	 = bt¥g ïH¥ò

		  0.45 × Lf 	 = 169533
		  0.45 × Lf 	 = 169533 – 18837
		             Lf 	 = 334880 J kg–1
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thí¡fË‹ 

ïa¡fÉa‰ bfhŸif

fU¤J tiugl«

nk¡°btš - nghš£°bk‹
g»®î¢ rh®ò

mG¤j¤â‹ njh‰w« ruhrÇ ïa¡f M‰wš bt¥gÃiyÆ‹ njh‰w«

rms ntf«

Äfî« rh¤âakhd

ntf«

ruhrÇ

nkhjÈil¤ öu« 

ruhrÇ ntf«

ãbusÅÆ‹ ïa¡f«

_y¡TWfË‹

Rjªâu« ïa¡f¡TWfŸ

M‰wš rk

g§Ñ£L Éâ

thí¡fË‹

j‹ bt¥gV‰ò¤âw‹

thí¡fË‹ ïa¡fÉa‰ bfhŸif

09

[328]
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  9 ➠ thí¡fË‹ ïa¡fÉa‰ bfhŸif 351

(ii)	 bt¥gÃiy caU«nghJ thí_y¡TWfË‹ 

ruhrÇ ïUko_y ntfKk (vrms) mâfÇ¡F«. 

thí kh¿È RI¥ ga‹gL¤â rk‹gh£oid 

ã‹tUkhW mik¡fyh«. rk‹ghL (1) ÈUªJ 

		
	 vrms = 

3N T
N

A

A

k
m

 ï§F NA v‹gJ 

mtfh£nuh v© MF«. 

	 ï§F NAk = R k‰W« NAm = M (_y¡TW 

Ãiw) MF«.

	 vdnt, ruhrÇ ïUko _yntf« mšyJ rms 
ntf« v‹gJ

				   vrms = 3RT
M

	 ruhrÇ ïUko _y ntf¤â‹ mo¥gilÆš 

ã‹tUkhW vGjyh«.

			  P = 1
3

nmv2
rms  VbdÅš v2

rms = v2

ruhrÇ ïUko _y ntf« (vrms) ïa‰ifÆš V‰gL¤J« 

ÉisîfŸ :

(iii)	 ÃyÉš tËk©ly m‰w Ãiy: ÃyÉ‹ 

Fiwªj <u¥òÉirÆ‹ fhuzkhf, Ãyî¥ 

gu¥ãš cŸs thí¡fË‹ ruhrÇ ïUko _y 

ntfkhdJ mj‹ ÉLgL ntf¤ijÉl mâfkhf 

cŸsJ. ïj‹ fhuzkhf Ãyî¥gu¥ãš cŸs 

mid¤J thí¡fS« ÃyÉÈUªJ btËna¿ 

ÉL»‹wd.

(iv)	 òÉÆ‹ tËk©ly¤âš iA£u#‹ thít‰w 

Ãiy: iA£u#‹ thíÉ‹ ruhrÇ ïUko _y 

ntfkhdJ, ie£u#idÉl Äfî« mâfkhdJ. 

vdnt iA£u#‹ òÉÆ‹ tËk©ly¤âÈUªJ 

vËjhf¤ j¥ã¢br‹WÉL«. 

gÆ‰á fz¡FfŸ
1.	 áy cgfuz§fËÈUªJ iA£u#Å‹ gutš 

É»j« ruhrÇ kâ¥ghd 28.7 cm3/s ïnj ÃiyÆš 
k‰bwhU thíÉ‹ gutš fz¡»l¥gL«nghJ ruhrÇ 
É»j« 7.2 cm3/s m›thíit f©Lão.

Ô®î:	 »uA« ÉâÆ‹go 	
	 	        R

R
M
M

1

2

2

1

=
 

ïUòwK« t®¡f¥gL¤j.

	
R
R

1

2

2

2

1

2






=






M
M

	
R
R

M
M

1

2

2

2

1







=

	       M2 = M1 
R
R

1

2

2




  = 28 7

7 2

2.
.







			  = 
823 69
51 84

.
.  = 15.88 = 16

∴thí M¡á#‹ vd¡ f©l¿a¥gL»wJ.

2.	 xU fh‰W¡ FÄÊÆ‹ gUk‹ 1.0 cm3.  ïJ 12°C 
bt¥gÃiyÆš 40 m MH¤âÈUªJ nkny ca®»wJ. 
35°C bt¥g ÃiyÆš gu¥ig milí« nghJ mj‹ 
gUk‹ ahJ?

Ô®î :	fh‰W¡ FÄÊÆ‹ gUk‹ V1 	 = 1.0 cm3

				                       	 = 10−6 m3

bt¥gÃiy, T1 = 12°C ⇒ T1	
= 273 k + 12°C

				                          	 = 285 k.
bt¥gÃiy, T2 = 35°C ⇒ T2 	 = 273 k + 35°C

				                          	 = 308 k.
FÄÊÆ‹ Ûjhd mG¤j« P1 = �ÚÇ‹ mG¤j« +  

� tËk©ly mG¤j«

					     = 4.93 × 105pa
	    ∴ =

P V
T

P V
T

1 1

1

2 2

2

	 V2 	 =	
( . ) ( )

( . )
4 93 10 1 10 308

258 1 01 10

5 6

5

× × × ×

× ×

−

		  =	
4 93 308 10

285 1 01
1 518 44 10

287 85

6 6.
.

. .
.

× ×
×

= ×− −

 		  ∴ V2 = 5.3 × 10–6m3

3.	 xU nkhš XuQ _y¡TW thí 3 nkhš <uQ 
_y¡TW thíîl‹ fy¡f¥gL»wJ. Ãiyahd 
gUkÅš fyitÆ‹ j‹bt¥g« v‹d?

Ô®î :	XuQ thíÉ‰F Cv = 
3
2 R1  n = 1 _y¡TW,

<uQ thíÉ‰F Cv = 
5
2 R1  n = 1 _y¡TW, 

	 M‰wš khwh¡ nfh£gh£o‹go,

	 fyitÆ‹ _y¡TW j‹ bt¥g«,

Cv	     = 
n n

n n
v v( ) ( )C C+ ′

+ ′
′

 = 
1 3

2
3 5

2
2 3

× + ×

+

R R

( )
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	    = 
1 5 7 5

4
. .R R+

 = 
9
4
R

 

	∴  CV′ = 9 × 8.31 = 18.7 J mol–1 k–1.
	∴  M¡á#‹ thíÉš bt¥gÃiy ca®î ïU¡F«.

4.	 vªj bt¥gÃiyÆš M¡á#‹ mQÉ‹ rms 
ntf«, ëÈa« thíÉ‹  rms ntf¤â‰F rk«  
MF«. (–10°C bt¥gÃiyÆš)

	 ëÈa¤â‹ mQ Ãiw = 4 = M2
	 M¡á#Å‹ mQ Ãiw = 32 = M1

Ô®î :		 vrms = 





= 





3 3
1
2

1
2PV

M
RT
M

	 M¡á#Å‹ rms ntf« (vrms)1 = T1 

	 ëÈa¤â‹ rms ntf« (vrms)2 = T2

		        
( )
( )
v
v

rms

rms

1

2

2 1

1 2

=
M T
M T

	 ëÈa¤â‹ bt¥gÃiy –10°C 	 = 273 + (–10°C)
			   = 273 – 10
			   = 263 K

	                                   4
32 263

1

32 263
4

8416
4

2104

1

1

T

T K

×






=

=
×

= =	                    

4
32 263

1

32 263
4

8416
4

2104

1

1

T

T K

×






=

=
×

= = = 2104 K
	                                         ∴ T1 	 = 2104 K
5.	 nkhyh® gUk‹ v‹gJ 1 nkhš VjhtJ xU ešÈašò 

thí â£l bt¥gÃiy mG¤j¤âš mil¤J¡ 
bfhŸS« ïl« vÅš ïJ 22.4 È£l® vd¡fh£Lf.

Ô®î :	

	 ešÈašò thí rk‹ghL Pv = nRT, 
	 R - bghJ thí kh¿È = 8.314 J mol–1 k–1.
	 n = nkhšfË‹ v©Â¡if = 1
	 T = â£l bt¥gÃiy = 273 k
	 P = â£l mG¤j« = 1 atm = 1.013 × 105 Nm–2

			    ∴ v =
nRT

P 	=	
1 8 314 273

1 013 105

× ×
×

.
.

				    =	
2269 7
1 013

10 5.
.

× −

				    =	 0.0224 m3 =	2.24 litre	

	 thíÉ‹ nkhyh® gUk‹ â£l bt¥gÃiy 

mG¤j¤âš  22.4 È£l®.

áªjid Édh¡fŸ
1.	 rikaš vÇthí fy‹fŸ xU Óuhd ntf¤âš 

ïa§F« yhÇÆš it¡f¥g£LŸsJ. cŸnsíŸs thí 
_y¡TWfË‹ bt¥gÃiyÆš V‰gL« Ãfœî ahJ?

Éil.	yhÇahdJ Óuhd ntf¤âš bršY«nghJ mj‹ 

thí _y¡TWfË‹ ïl« bga®î ïa¡f¤âš v›Éj 

ghâ¥ò« ïU¡fhJ. Mifahš, thí _y¡TWfË‹ 

bt¥g Ãiyí« khwhJ.

2.	 ïa¡fÉa‰bfhŸif v‹gJ ahJ? ïJ V‹ 
ga‹gL¤j¥gL»wJ

Éil.	ïa¡fÉa‰bfhŸif áy mQkhd§fis mo¥gilahf¡ 

bfh©lJ. VbdÅš ï›tQkhd§fŸ  fz¡ÑLfis   

vËik¥gL¤J«. ïit Äf¢ rÇahf ïšiy v‹whY« 

ïj‹ mo¥gilÆš mikªj ïa¡fÉa‰bfhŸifia 

eh« mid¤J thí¡fS¡F« ga‹gL¤j Koí«.

3.	 Éušfis Ú®¥gu¥ãš it¡F«nghJ FW¡F beL¡fhd 
ïa¡f« eilbgWtâšiy V‹?

Éil.	ekJ ÉušfË‹ Ãiw Ú® _y¡TWfSl‹ x¥ãL«nghJ 

Äf mâf«, vdnt _y¡TW nkhjšfËš V‰gL« 

cªj¥gÇkh‰w« Éušfis ef®¤Jtj‰F nghJkhdjšy.

4.	 thí _y¡TWfshš V‰gL« mG¤j« rh®ªâU¡F« 
fhuÂfis És¡Ff?

Éil. (i)	 v©zl®¤â : n=





N
V

	 v©zl®¤â mâfÇ¡F«nghJ, thíÉ‹ mG¤jK« 

mâfÇ¡F«. vL¤J¡fh£lhf ir¡»Ÿ mšyJ 

fhÇ‹ r¡fu¤â‰F fh‰iw Ãu¥ò«nghJ eh« 

v©zl®¤âia mâfÇ¡»nwh«. mjid¤ 

bjhl®ªJ mG¤jK« mâfÇ¡»wJ.

(ii)	 thí _y¡T¿‹ Ãiw : 

	 thí _y¡TW RtÇ‹ ÛJ brY¤J« cªj¤â‹ 

Éisthf mG¤j« V‰gL»wJ. xU Ãiyahd 

ntf¤âš, mâf ÃiwíŸs _y¡TW mâf 

cªj¤ij¡ bfhL¡F«. vdnt thí _y¡T¿‹ 

Ãiw mâfÇ¡F«nghJ mG¤jK« mâfÇ¡F«.

(iii)	 ruhrÇ ïUko ntf« : 

	 Ãiwia kh¿Èahf vL¤J¡bfh©L thí 

_y¡T¿‹ ntf¤ij mâfÇ¤jhš mj‹ ruhrÇ 

ntfK« mâfÇ¡F«. ïj‹ gadhf mG¤jK« 

mâfÇ¡F«.
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[355]

miyîfŸ
fU¤J tiugl«

V=Aω cosωt
F=−kx x=+A sinωta= −ω2 A sinω t

a= −ω2 y

v = ω A2 − y 2

T = ω
2π

dt 2
d 2x + ω2x = 0

U= 2
1 kx 2F = − dx

dU

TE = 2
1 k A2 KE = 2

1 mv 2

SHM
ω = I

κ

SHM

ω = m
k

L

T

ms

Ø

Ø-mg sinØ

T = 2π g
l

dt 2
d2i = − l

g
i

(1) Series:

k

c
m

k1

k1

k2 m

m
k2

k p = k1 + k2

k s = k1 + k2

k1k2

T = 2π 2g
l

dt 2
d 2y =− l

2g y

nfhz

 (SHM)

10
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF 10 ➠ miyîfŸ 369

muR nj®î Édh - ÉilfŸ 

I.	 rÇahd Éilia nj®ªbjL¤J vGJf:

� 1 kâ¥bg©

1.	 ã‹tUtdt‰¿š vJ jÅÓÇir ïa¡f¤ij 
F¿¡F«? � [Jun-2019]

(a)	 KL¡f« = kx.

(b)	 KL¡f« = k0x + k0 x2
(c)	 KL¡f« = – k (x + a)
(d)	 KL¡f« = k (x + a)
� [Éil. (c) KL¡f« = –k (x + a)]

II.	 FWÉdh¡fŸ:� 2 kâ¥bg©fŸ

1.	 “ghy¤â‹ ÛJ ïuhQt åu®fŸ mÂtF¤J flªJ 
bršy mDkâ¡f¥g£l kh£lh®fŸ” fhuz« TWf.
� [Mar.-2019]

Éil.	x¤âirî mâ®îfŸ ghy¤âš V‰gLtij jÉ®¡f 

ghy¤â‹ÛJ ïuhQt åu®fŸ mÂtF¤J flªJ 

bršy mDkâ¡f¥glkh£lh®fŸ. ïuhQt åu®fŸ 

ghy¤ij¡ flªJbršY« nghJ, mt®fŸ ghy¤â‹ 

ÛJ fhyo vL¤J it¡F« mâ®bt© ghy¤â‹ ïašò 

mâ®bt©Â‰F rk« vÅš ï¥ghy« x¤âir 

mâ®îfis bgwyh«. å¢á‹ kâ¥ò Äf¥bgÇaJ 

v‹gjhš ghy« ïoªJÉHthŒ¥òŸsJ.

2.	 xU jÅ CrÈ‹ Ús« mj‹ bjhl¡f Ús¤âÈUªJ 
44% mâfÇ¡»wJ vÅš jÅ CrÈ‹ miyîneu« 
mâfÇ¡F« rjåj¤ij¡ fz¡»Lf. � [HY-2019 ; 
March 2020]

	 Ô®î:

	 T ∝ l v‹gjhš

	 T = kh¿È l

	 T
T

= 
+ 

f

i

l

l

44
100 1 44 1 2= =. .

	 vdnt, Tf = 1.2 Ti = Ti + 20 % Ti .

TLjš Édh¡fŸ

I. 	 xU kâ¥bg© Édh¡fŸ:

� 1 kâ¥bg©

m.	 rÇahd Éilia nj®ªbjL¤J vGJf:

1.	 xU Jiz¡nfhËš bjh§fÉl¥g£LŸs xU jÅ 
CrÈ‹ fhy msî (T - óÄÆ‹ ÛJ fhy msî)
(a)	 RÊ			   (b)	 T

(c)	 KoÉšyhjJ	 (d)	
T
Î

� [Éil. (c) KoÉšyhjJ]
2.	 ïU CršfË‹ mâ®bt©fË‹ É»j« 2:3 

vÅš Ús§fË‹ É»j«

(a)	 2
3

	 (b)	 3
2

	 (c)	 4
9

	 (d)	 9
4

� [Éil. (d) 4
9 ]

3.	 xU JfŸ jÅÓÇir ïa¡f¤ij x = – A k‰W« x = 

+ A ït‰¿‰»ilna ïa§F»wJ. O ÆÈUªJ 
A
2

 

¡F bršY« fhy« T1 k‰W« 
A
2

 ÆÈUªJ A¡F 
bršY« fhy«

(a)	 T1 < T2		  (b)	 T1 > T2

(c)	 T1 = T2		  (d)	 T1 = 2T2

� [Éil. (a) T1 < T2]
4.	 xU JfË‹ ruhrÇ âirntf« 4.4ms–1 jÅÓÇir 

ntf¤ij nk‰bfhŸS»wJ. mj‹å¢R 7mm, 
mj‹ miyî neu«

(a)	 0.01s	 		  (b)	 0.1s
(c)	 10s	 		  (d)	 100s
� [Éil. (a) 0.01s]
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF 10 ➠ miyîfŸ 371

17.	 xU JfŸ nk‰bfhŸS« jÅÓÇir ïa¡f¤J¡F 
cldo âirntf« k‰W« JfË‹ KL¡f« 
ït‰¿ilna f£l ntWghL

(a)	 0.5p	 		  (b)	 p
(c)	 0.707p			  (d)	 10.16m
� [Éil. (a) 0.5p]

18.	 ïU jÅ CršfË‹ fhy msîfŸ 2.0s k‰W« 2.1s 
x¤jthW mâ®tila¢ brŒa¥gL»‹wd. KjÈš 
xnu f£l¤âš cŸsd. xnu f£l¤âš v¤jid 
mâ®îfŸ ïU¡F«?

(a)	 21	 (b)	 25	 (c)	 30	 (d)	 35�

� [Éil. (c) 30]
19.	 cldo¤ âirntf« k‰W« JfË‹ KL¡f« 

V‰gL¤J« jÅ¢ÓÇir ïUg¡f¤â‹ f£l ntWghL.

(a)	 0.5π		  (b)  π
(c)	 0.707π		 (d)  0.61π� [Éil. (a) 0.5p]

20.	 xU Jiz¡ nfhËš bjh§fÉl¥g£LŸs CrÈ‹ 
miyîneu« (T v‹gJ òÉÆ‹ ÛJ fhy msî)

(a)	 RÊ			   (b)	 T

(c)	 KoÉÈ		  (d)	 T
6

� [Éil. (c) KoÉÈ]
21.	 bgUk ïl¥bga®¢á ÃiyÆš JfŸ nk‰bfhŸS« 

jÅÓÇir ïa¡f¤â‹ KL¡f¤â‹ msî

(a)	 RÊ			   (b)	 áWk«

(c)	 bgUk«		  (d)	 VJÄšiy

� [Éil. (c) bgUk«]

22.	 jÅ CrÈ‹ Ús« _‹W kl§fhF« nghJ, mj‹ 
_y fhy msî T I¢ rh®ªjJ òâa fhy msî ahJ?

(a)	 0.77		  (b)  1.73 T

(c)	 T
2

		  (d)  T� [Éil. (b) 1.73 T]

23.	 xU JfŸ y m¢áš nk‰bfhŸS« jÅ¢ÓÇir 
ïa¡f¤â‹ rk‹ghL y = A sinwt + B. SHM ‹ 
å¢R 

(a)	 A		  (b)	 B
(c)	 A + B		  (d)	 A B+ � [Éil. (a) A]

24.	 ã‹tUtd SHM ‹ rk‹ghLfŸ. y1= 0.1 sin 
(100pt + 

pp
3

) k‰W« y2= 0.1 cosp t. JfË‹ 

âirntf¤â‹ f£l  ntWghL. 

(a)	 − π
6

	 (b)	 π
3

	 (c)	 − π
3

	 (d)	 π
6

� [Éil. (a) – p
6

 ]

25.	 xU RUŸÉšÈš ïiz¡f¥g£ll xU bghUË‹ 
ïl¥bga®¢á k‰W« SHM v‹gJ x = 2 × 10–2 cos t 
ntf« KjÈš Jt§»a fhy«  

(a)	 0.55s			   (b)	 0.75s
(c)	 0.125s			  (d)	 0.25 s
� [Éil. (a) 0.55 s]

M.	 bghU¤Jf:

1. 1) f£l‰w miyîfŸ (a) xU bjh£o¢ 

R‰¿š Ä‹ fhªj 

miyfŸ

2) jilíW miyîfŸ (b) xU CŠrÈ‹ 

miyî

3) Ãiy ÃW¤j¥g£l 

miyîfŸ

(c) jªâ¡fUÉfË‹ 

Xir mik¥ò

4) âÂ¥gâ®î (d) jÅ CrÈ‹ 

miyîfŸ

	 1	 2	 3	 4
(a)	 d	 a	 b	 c
(b)	 d	 b	 c	 a
(c)	 b	 c	 d	 a
(d)	 c	 d	 b	 a� [Éil. (a)  d a b c]

2. 1) ïl¥bga®¢á (a) A sinωt + B cosωt
2) âirntf« (b) – ω2 y
3) KL¡f« (c) A sinωt 
4) SHM (d) A ωcosωt 

	 1	 2	 3	 4
(a)	 b	 d	 c	 a
(b)	 b	 c	 d	 a
(c)	 c	 d	 b	 a
(d)	 d	 c	 a	 b� [Éil. (c)  c d b a]

3. nfhz ÓÇir 
ïa¡f«

rk‹ghL

1) nfhz KL¡f« (a) I ∝
2) ÛŸâU¥ò Éir (b) k

I

3) âU¥ò Éir (c) – k θ
4) nfhz mâ®bt© (d) – w2 θ

	 1	 2	 3	 4
(a)	 c	 d	 a	 b
(b)	 b	 c	 d	 a
(c)	 d	 a	 b	 c
(d)	 d	 c	 a	 b� [Éil. (d)  d c a b]
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420� RuhÉ‹  ïa‰ãaš - 11 M« tF¥ò  brŒKiw¥ gÆ‰áfŸ

[420]

ïa‰ãaš
nkšÃiy - Kjyh« M©L

brŒKiw¥ gÆ‰áfŸ

bghUsl¡f«

v©. g¡f v©.

1. bjÇªj Ãiw bfh©l xU â©k¡ nfhs¤â‹ Ãiyk¤ âU¥ò¤ âwid bt®Åa® 

msÉia¥ ga‹gL¤â¡ fhzš.

404

2. Óu‰w tisî-Cá k‰W« E©nzh¡»ia¥ ga‹gL¤â gSÉ‰F« ïw¡f¤â‰F« 

ïilnaahd bjhl®ig¢ rÇgh®¤jš.

406

3. RUŸÉšÈ‹ RUŸ kh¿Èia¡ fhzš. 409

4. jÅ Criy¥ ga‹gL¤â òÉ<®¥ò KL¡f« fhzš. 412

5. x¤jâ®î fh‰W¤ j«g¤ij ga‹gL¤â fh‰¿š xÈÆ‹ âirntf« fhzš. 415

6. âut¤â‹ ghFÃiyia¡ fhzš (°nlh¡° Kiw). 417

7. E©òiH V‰w KiwÆš gu¥ò ïGÉir fhzš. 419

8. fnyhÇkhÅia¡ bfh©L Ãô£lÅ‹ FË®î Éâia rÇgh®¤jš. 422

9. khwh ïGÉirÆš mâ®bt©Â‰F« bfhL¡f¥g£l f«ãÆ‹ mâ®tilí« 

Ús¤â‰F« ïilnaahd bjhl®ig m¿jš - RukhÅ.

425

10. RukhÅia¥ ga‹gL¤â khwh mâ®bt©Â‰F bfhL¡f¥g£l f«ãÆ‹ 

mâ®tilí« ãÇÉ‹ Ús¤â‰F« ïGÉir¡F« ïilnaahd bjhl®ig m¿jš.

428

11. ÉirfË‹ ïizfu Éâia rÇgh®¤jš (brŒJ fh£lš k£Lnk nj®É‰F cÇaj‹W).

12. âUF msÉ k‰W« ïa‰ãaš juháid¡ bfh©L f«ã¥ bghUË‹ ml®¤âia¡ fhzš (brŒJ 

fh£lš k£Lnk nj®É‰F cÇaj‹W) .

F¿¥ò : �x›bthU my»‹ ïWâÆY« totik¡f¥g£LŸs ïizatÊ¢ brašghLfis brŒJ gh®¡f  

khzt®fis  tÈíW¤j nt©L«. (brŒJ fh£lš k£Lnk nj®É‰F cÇaj‹W).
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RuhÉ‹  ïa‰ãaš - 11 M« tF¥ò brŒKiw¥ gÆ‰áfŸ	�  421

1.	 �bjÇªj Ãiw bfh©l xU â©k¡ nfhs¤â‹ Ãiyk¤ âU¥ò¤âwid 

bt®Åa® msÉia¥ ga‹gL¤â¡ fhzš

neh¡f«	 :	 �bt®Åa® msÉia¥ ga‹gL¤â Ãiw bjÇªj xU â©k¡ nfhs¤â‹ 

Ãiyk¤ âU¥ò¤âwid¡ fz¡»lš.

njitahd cgfuz§fŸ	 :	 bt®Åa® msÉ, â©k¡ nfhs«.

thŒ¥ghL	 :	 xU â©k¡ nfhs¤â‹ É£l¤ij¥ g‰¿a Ãiyk¤ âU¥ò¤âw‹  

			   Id = 
2
5

 MR2 kgm2

			   ï§F M→ nfhs¤â‹ Ãiw (kg) (bjÇªj kâ¥ò bfhL¡f¥gl nt©L«)

		  	 R→ nfhs¤â‹ Mu« (m)
És¡f¥gl«	 :	

0 5 10 15 20 25 00000 5555 15 20

(d) bt®Åa® msåL

khâÇ msåL 
MSR = 2.2 cm ; VSC = 4 ãÇîfŸ;
msåL = [2.2 cm+(4x0.01cm)] = 2.24 cm

                bt®Åa® msÉ

0 5 10

0 1

0 5 10

(a) RÊ ãiH

Kj‹ik¡nfhš

bt®Åa® msînfhš

0 1 2 3 4

0 5 10

0 1

0 5 10

0 1

0 5 10

(b) ne®ãiH
     + 0.03 cm

(c) vâ®ãiH 
    – 0.06 cm

brŒKiw

�	 bt®Åa® msÉÆ‹ RÊ¥ãiHfŸ f©l¿a¥gl nt©L«. ãiHfŸ ïU¥ã‹ F¿¤J¡ bfhŸs nt©L«.

�	 nfhskhdJ bt®Åa® msÉÆ‹ ïU òa§fS¡F ïilÆš bghU¤j¥g£L Kj‹ik¡nfhš msî 

(K.nfh.m) F¿¤J bfhŸs¥gL»wJ.

�	 vªj bt®Åa® nfhš ãÇî (bt.nfh.ã) Kj‹ik¡nfhš msîl‹ rÇahf bghUªâíŸsJ v‹gij¡ F¿¤J¡ 

bfh©L ïªj bt.nfh.ãÇîl‹ ãÇîl‹ Û¢á‰wsî bgU¡f¥g£lhš RÊ¤âU¤j¤ij nk‰bfh©lhš mJ 

rÇahd bt®Åa® nfhš msit¤ jU»wJ (bt.nfh.m).

�	 ïªj bt®Åa® nfhš msî Û¢á‰wsthš (LC) bgU¡f¥g£L Kj‹ik¡nfhš msîl‹ T£l¥gL»wJ. 

ïªj kâ¥ò nfhs¤â‹ É£lkhF«.

This is Only for Sample 
for Full Book Order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om



11M«

tF¥ò

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

muR Jiz¤nj®î, br¥l«g® - 2020 
PART - III

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

	 (ii)	 �bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« 

V‰òila Éilia¤ nj®ªbjL¤J¡ F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«.

1.	 xU nfhz¤â‹ Mu¤ij msÉLjÈš ãiH 2% vÅš, 

mj‹ fdmsit¡ fz¡»LjÈ‹ ãiHahdJ : 

(m)	8%	 (M)	2%	 (ï)	 4%	 (<)	 6%
2.	 2 m MuK« 0.5 kg  Ãiwí« bfh©l fšbyh‹W 

EÅÆš f£l¥g£L 4 ms–1 ntf¤âš♦Óuhd t£l ghijÆš 

RHštjhf bfh©lhš m¡fšÈš brašgL« ïG¥ò 

ÉirÆ‹ v© kâ¥ò :

(m)	 3 N	 (M)	10 N	 (ï)	 0.5 N	 (<)	 4 N
3.	 xy js« x‹¿š Jfbsh‹W fofhuKŸ RHY« âirÆš 

Óuhd t£l ïa¡f¤ij nk‰bfhŸ»wJ. m¤JfË‹ 

nfhz¤ âirntf¤â‹ âir :

(m)	+ y âirÆš		  (M)	+ z âirÆš

(ï)	 –z âirÆš		  (<)	 – x âirÆš

4.	 Óuhd âirntf¤âš ïa§»¡ bfh©oU¡F« JfË‹ 

ïa¡f¤ij F¿¡F« âirntf - fhy« (v - t) tiugl«::

(m)	

v

t

	 (M)	

v

t

(ï)	

v

t

	 (<)	

v

t

5.	 â©bghUŸ x‹W nfhz cªj« L cl‹ RHš»wJ. 

ïj‹ ïa¡f M‰wš ghâahdhš nfhz cªjkhdJ:

(m)	L	 (M)	
L
2

	 (ï)	 2L	 (<)	
L
2

[ 447 ]

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«.

6.	 60W âw‹ cila xU Ä‹Éá¿ xU ehis¡F 8 kÂ 

åj« 30 eh£fS¡F ga‹gL¤âdhš V‰gL« M‰wY¡fhd 

bryÉL« M‰wš njhuhakhf :

(m)	 14 myFfŸ	 (M)	 18 myFfŸ

(ï)	 16 myFfŸ	 (<)	 20 myFfŸ

7.	 xU br§F¤J t£l ïa¡f¤âš, t£l¤ij Ãiwî brŒa 

t£lghijÆ‹ Ñœ òŸËÆš bfhL¡f njitahd áWk 

ntf« (t£lghijÆ‹ Mu« r) 

(m)	 2gr 	 (M)	 2gr

(ï)	 5gr 	 (<)	 5gr

8.	 xU gu¥ig xU âut¤jhš <ukh¡F« msî Kj‹ikahf  
(Primary)♦rh®ªJŸsJ♦:

(m)	 ghFÃiy	 (M)	 gu¥ò ïGÉir

(ï)	 ml®¤â	 (<)	� gu¥ò¡F« âut¤â‰F« 

ïilna cŸs 

nr®nfhz«

9.	 RUŸÉš juhR x‹Wl‹ 10 kg Ãiw ïiz¡f¥g£LŸsJ. 

RUŸÉš juhR Ä‹ ca®¤â x‹¿‹ TiuÆš 

bghU¤j¥g£LŸsJ. Ä‹ ca®¤â jhdhf ÑnH ÉG« 

nghJ, juhR fh£L« msåL :

(m)	98 N	 (M)	RÊ	 (ï)	 49 N	 (<)	 9.8 N
10.	 ïa‰ifÆš eilbgW«♦mid¤J brašKiw fËY« 

v‹£nuhã :

(m)	 v¥nghJ« mâfÇ¡F«

(M)	 v¥nghJ« Fiwí«

(ï)	 KjÈš mâfÇ¡F« ãwF Fiwí«

(<)	 khwhJ

11.	 Fiwí« mG¤j« khwhkš ïU¡F« nghJ, bfhL¡f¥g£l 

Ãiw cila thíÉ‹ gUk‹ k‰W« bt¥gÃiy¡Fkhd 

tiugl« :

(m)	 xU ÚŸt£l«	 (M)	 xU t£l«

(ï)	 xU ne®¡nfhL	 (<)	 xU gutisa«
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38.	(m)	Jiz¡nfhË‹ R‰¿a¡f ntf« k‰W« R‰W¡ 

fhy¤â‰fhd nfhitia tUÉ.

(mšyJ)

	 (M)	xU FHhÆ‹ tÊna tÇ¢Ó® X£l¤âš xU ÉdhoÆš 

ghí« âut¤â‹ gUkD¡fhd (¥thbrhŒ) (Poiseuille’s) 
rk‹gh£il¤ jUÉ.

ÉilfŸ

gFâ-I
1.	 (<)	 6%
2.	    (<)ï)	 4 N
3.	 (ï)	 –z âirÆš

4.	     (m) m)	n

v

t

tf«

5.	 (<)	
L
2

6.	 (m)	 14 myFfŸ

7.	 (ï)	 5gr
8.	 (<)	 gu¥ò¡F« âut¤â‰F« ïilna cŸs 

nr®nfhz«

9.	 (M)	 RÊ

10.	 (m)	 v¥nghJ« mâfÇ¡F«

11. 	 (ï)	 xU ne®¡nfhL

12.	 (<)	
1
9

13. 	 (m)	 Ú®

14. 	 (M)	 SP – SV = R/28
15.	 (M)	 1 : 3 : 5

gFâ-II
16.	 mo¥gil myFfŸ :

	 (i)	� ntW vªj ïa‰ãaš msîfshY« F¿¥ãl¥gl 

ïayhj msîfŸ mo¥gil msîfŸ vd¥gL«. 

mit Ús«, Ãiw, fhy«, Ä‹ndh£l«, bt¥gÃiy, 

xË¢br¿î k‰W« bghUË‹ msî MF«.

	 (ii)	� mo¥gil msîfis msªj¿í« myFfŸ  

mo¥gil myFfŸ vd¥gL«.

	 (iii)	� Ús«, Ãiw k‰W« fhy¤ij ms¡f Kiwna 

br‹oÛ£l®, »uh« k‰W« Édho M»a _‹W 

mo¥gil myFfŸ ga‹gL¤j¥gL‹wd.

17.		  Ãiy bt¡lh® γ
→ →

= 2 i	 =	γ
→ →

= 2 i

	 nfhz âir ntf« 	ω
→ →

= 4 k	 =	ω
→ →

= 4 k

	 ne®nfh£L âirntf« v	=	v =
→ →
ω × r

			   =	 4 k
→  →  

× 2 i

	 v	 =	

i j k
r j k

→ → →

→ → →
= − − +0 0 4

2 0 0
0 0 8 0( ) ( ) ( )

			   =	 8 j
→

18.	 (i)	� gÅ¡f£o ÛJ el¡F« nghJ beU¡fkhf mo  

vL¤J it¡f nt©L«.  VbdÅš beU¡fkhf 

mo vL¤J it¤J elªjhš, mªj eg® rW¡», 

ÑnH ÉGtJ jL¡f¥gL«.

	 (ii)	 beU¡fkhf vL¤Jit¡F« mofŸ, mâfkhd 

br§F¤J Éir (N) ia¤ jU«. mâf br§F¤J 

Éir v‹gJ mâf cuhŒit¤  jUtjhF«.  

Mfnt beU¡fkhd mofŸ mâf msî cuhŒit 

V‰gL¤â, ÑnH rW¡» ÉGtij¤ jÉ®¡F«.

19.	 RH‰á m¢áÈUªJ, bghUË‹ Ãiw k‰W« Ãiyk¤ 

âU¥ò¤âwD¡F¢ rkkhd òŸË ÃiwÆ‹ br§F¤J¤ 

bjhiyî RH‰á Mu« MF«.

20.	Ãô£lÅ‹ <®¥ãaš bghJ Éâ :-

	 ïU ÃiwfS¡F ïilnaahd <®¥ãaš ÉirahdJ 

mt‰¿‹ ÃiwfË‹ bgU¡fš gyD¡F ne®¤jfÉY«, 

mt‰¿‰»ilnaahd bjhiyÉ‹ ïUko¡F vâ®jfÉY« 

mikí«.

		  bt¡l® toÉš F
→

= GM M1 2
2r

r^

21.	 ÃwkhiytÇfŸ, át¥ò Ãw¤ij neh¡» ïl¥bga®¢áailªjhš 

(át¥ò ïl¥bga®¢á)É©ÛdhdJ òÉÆÈUªJ ef®ªJ 

brš»wJ vdî«, Úy Ãw¤ij neh¡» ïl¥bga®¢áailªjhš 

(Úy ïl¥bga®¢á) É©Û‹ òÉia neh¡» tU»wJ 

vdî« f©L ão¡f¥gL»wJ.

22.	 P_V tiugl« :

	 (i)	� mG¤j« P k‰W« gU‹ V ïitfS¡F ïilna 

tiua¥gL« X® tiuglnk PV tiuglkhF«

	 (ii)	� thí ÉÇtilí«nghJ m›thíthš brŒa¥g£l 

ntiyia PV tiugl¤ij¡ bfh©L fz¡»lyh« 

mšyJ thí mK¡f¥gL«nghJ  m›thíÉ‹ 

ÛJ brŒa¥g£l ntiyia¡ fz¡»lyh«.

23.	 (i)	� bt¥gÃiy caU«nghJ, ruhrÇ nkhjÈil¤ öuK« 

mâfÇ¡F«. VbdÅš bt¥gÃiy caU«nghJ 

x›bthU _y¡T¿‹ ruhrÇ ntfK« mâfÇ¡F«. 

	 (ii)	� ruhrÇ nkhjÈil¤öu« thíÉ‹ mG¤j« 

Fiwí«nghJ« k‰W« thí _y¡T¿‹ É£l« 

Fiwí« nghJ« mâfÇ¡F«.
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