
áw¥g«r§fŸ :

ghl¥gFâÆš cŸs mid¤J Édh¡fS¡F« ÉilfŸ ju¥g£LŸsd.

mid¤J¥ ghl¥gFâfËY« ÄFâahd msÉš TLjš Édh¡fŸ 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 & 2021  

[Sep-2020 & Sep-2021] Édh¡fŸ M§fh§nf R£ofh£l¥g£LŸsd.

muR Jiz¤nj®î br¥l«g® 2021 Édh¤jhŸ ÉilfSl‹ ju¥g£LŸsJ.

Ruh g¥Ënfõ‹° 
br‹id

ïa‰ãaš

nkšÃiy - Kjyh« M©L

bjhFâ - I & II

brŒKiw gÆ‰á

ï¤Jl‹ 

ïiz¡f¥g£LŸsJ

òâjhf âU¤âaik¡f¥g£l ghlüÈ‹go jahÇ¡f¥g£LŸsJ.
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(ii)

gâ¥gháÇa® ciu

11« tF¥ã‰fhd RuhÉ‹ ïa‰ãaš bjhFâ-I & II ï‹ 
tÊfh£oia btËÆLtâš bgUÄjK« k»œ¢áí« 

mil»nwh«. ïa‰ãaš bjhFâ-I & II ï‹ ghl§fS¡fhd 

Édh ÉilfŸ / gÆ‰áfŸ Äfî« vËikahf, Rygkhf 

òÇªJbfhŸS« Éj¤âš ju¥g£LŸsd.

RuhÉ‹ ïa‰ãaš tÊfh£o khzt®fË‹ všyh¤ 

njitfisí« fU¤âš bfh©L cUth¡f¥g£LŸsJ. 

ghlüiy e‹F kâ¥ghŒî brŒJ khzt®fŸ všyh¥ 

ghl§fisí« btFthf c£»u»¤J m¿ªJbfh©L 

nj®it Rygkhf vGâ mâf kâ¥bg©fis¥ bg‰W 

bt‰¿ahs®fshF« Éj¤âš, ekJ bt‰¿¡fhd ïªj 

tÊfh£o jahÇ¡f¥g£LŸsJ.

MáÇa®fS¡F ghl« el¤JtâY«, khzt®fS¡F¡ 

f‰W¡bfhŸtâY« ïªj tÊfh£o Jizahf ïU¡F«.

ekJ RuhÉ‹ ïa‰ãaš bjhFâ-I & II ï‹ tÊfh£oÆš 

ïJ ngh‹w gy áw¥g«r§fŸ ml§»ÆUªjhY«, 

ïa‰ãaš ghl¤ij  khzt®fŸ òÇªJbfhŸs 

cjÉL« MáÇa®fË‹ gÂí« kf¤jhdJ v‹gij 

kW¥gj‰»šiy.

MáÇa®fË‹ f‰W¤jU« gÂÆš cWJizahfî«, 

khzt®fŸ ghl§fis¡ f‰F« Éj¤âš C¡f« jU« 

tifÆY« ekJ tÊfh£o âfG« vd e«ò»nwh«.

ïiwaUis nt©L»nwh«.

eynk Éisf!

RghZ uh{, B.E., M.S.,
- gâ¥gf¤jh®.

thœ¤J¡fŸ !!!

2022-23 òâa gâ¥ò

© btËp£lhs®fŸ

ISBN :  978-93-92559-12-9
F¿p£L v© : SG 263

nkY« Étu§fS¡F / bjhl®ò¡F

ò¤jf¤âš cŸs rªnjf§fS¡F : enquiry@surabooks.com 
	 ò¤jf§fŸ th§f	 :	 orders@surabooks.com
	 bjhl®ò¡F	 :	 81242 01000 / 81243 01000
	 th£°m¥	 :	 81242 01000 / 98409 26027
	 M‹iy‹ tiyjs« :  www.surabooks.com

ghl¡ F¿¥òfË‹ bjhF¡f¥g£l gFâfis vkJ 

http://tnkalvi.in ïizajs¤âÈUªJ ïytrkhf 

gâÉw¡»¡bfhŸsyh«

jiyik mYtyf«:

Ruh g¥Ënfõ‹°

1620, `n#’ ãsh¡, 16-MtJ ãujhd rhiy, 

m©zh ef®, br‹id-600 040. 

 044-4862 9977, 044-4862 7755

Mobile : 81242 01000 / 81243 01000 

e-mail : orders @surabooks.com
website : www.surabooks.com

vGâ tH§»at®

âUkâ. by£RÄ uhk»UZz‹, M.Sc., B.Ed., DCT

  Also available for Std - XI, XII

Guides : 

✤	 RuhÉ‹ jÄœ ciuüš

✤	 Sura’s Smart English
✤	 Sura’s Mathematics (EM/TM)
✤	 Sura’s Physics (EM/TM)
✤	 Sura’s Chemistry (EM/TM)
✤	 Sura’s Bio-Botany & Botany (EM/TM)
	 (Short Version & Long Version)

✤	 Sura’s Bio-Zoology & Zoology (EM/TM)
	 (Short Version & Long Version)

✤	 Sura’s Computer Science (EM/TM)
✤	 Sura’s Computer Applications (EM/TM)
✤	 Sura’s Commerce (EM/TM)
✤	 Sura’s Economics (EM/TM)
✤	 Sura’s Accountancy (EM/TM)
✤	 Sura’s Business Maths (EM)
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(iii)

bghUsl¡f«

	

myF 

v©
ghl¤ jiy¥òfŸ g¡f«

bjhFâ - I

1. ïaš cyf¤â‹ j‹ikí« mså£oaY« 3 - 44

2. ïa¡fÉaš 45 - 90

3. ïa¡f ÉâfŸ 91 - 139

4. ntiy, M‰wš k‰W« âw‹ 140 - 170

5. JfŸfshyhd mik¥ò k‰W« â©k¥bghU£fË‹ ïa¡f« 171 - 204

bjhFâ - II

6. <®¥ãaš 207 - 240

7. gU¥bghUË‹ g©òfŸ 241 - 279

8. bt¥gK« bt¥g ïa¡fÉaY« 280 - 329

9. thí¡fË‹ ïa¡fÉa‰ bfhŸif 330 - 356

10. miyîfŸ 357 - 384

11. miyfŸ 385 - 422

brŒKiw gÆ‰áfŸ 423 - 450

muR Jiz¤nj®î br¥l«g® - 2021 Édh¤jhŸ ÉilfSl‹ 451 - 460
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[2]

bghUsl¡f«

	

myF 

v©
ghl¤ jiy¥òfŸ g¡f«

1. ïaš cyf¤â‹ j‹ikí« mså£oaY« 3 - 44

2. ïa¡fÉaš 45 - 90

3. ïa¡f ÉâfŸ 91 - 139

4. ntiy, M‰wš k‰W« âw‹ 140 - 170

5. JfŸfshyhd mik¥ò k‰W« â©k¥bghU£fË‹ ïa¡f« 171 - 204
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[3]

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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4 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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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš  ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 5

3.	 tÊ msîfS«, mj‹ myFfS«

ïa‰ãaš msî rk‹ghL myF

gu¥ò Ús« × mfy« m2

fdmsî (gUk‹) gu¥ò × cau« m3

âirntf« ïl¥bga®¢á / fhy« ms–1

KL¡f« âirntf« / fhy« ms–2

nfhz¤ âirntf« nfhz ïl¥bga®¢á

fhy«

rad s–1

nfhz KL¡f« nfhz¤ âirntf«

fhy«

rad s–2

ml®¤â Ãiw / fdmsî (gUk‹) kgm–3

cªj« Ãiw × âirntf« kgm s–1

Ãiyk âU¥ò¤ âw‹ Ãiw × (bjhiyî)2 kgm2

Éir Ãiw × KL¡f« kgm s–2 (m) N (Ãô£l‹)

mG¤j« Éir / gu¥ò Nm–2 (m) Pa (gh°fš)

M‰wš (ntiy) Éir × bjhiyî Nm (m) J (#]š)

fzjh¡F Éir Éir × fhy« NS
gu¥ò ïG Éir Éir Ús« Nm–1

ÉirÆ‹ âU¥ò¤âw‹ 

(âU¥òÉir)
Éir × bjhiyî Nm

Ä‹}£l« Ä‹ndh£l« × fhy« As
Ä‹ndh£l ml®¤â Ä‹ndh£l« / gu¥ò Am–2

fhªj¤ö©lš Éir / Ä‹ndh£l« × Ús« NA–1 m–1

	 ïa‰ãaš g©gsîfË‹ gÇkhz§fŸ

tÊ msîfis, mo¥gil msîfËš F¿¥ãl¥ãL«nghJ, mo¥gil msîfË‹ bt›ntW mL¡FfË‹ 

bgU¡F¤ bjhifahf bfhŸs¥gL»wJ.

ïa‰ãaš msî x‹¿‹ gÇkhz§fŸ v‹gJ mo¥gil msîfË‹ mL¡FfshF«.

4.	 ïa‰ãaÈ‹ K¡»a gÇkhz§fŸ

	 vªâuÉaš

ïa‰ãaš msî rk‹ghL gÇkhz thŒ¥ghL SI myF

gu¥ò (A) Ús« × mfy« L × L = L2 = [M0L2T0] m2

gUk‹ (V) Ús« × mfy« × cau« L × L × L = [M0L3T0] m3

ml®¤â (d) Ãiw

gUk‹

M
L3

 
= [ML–3T0] kgm–3

ntf« (m) âir ntf« bjhiyî / fhy« L
T

 = [M0LT–1] ms–1

KL¡f« (a)  âirntf« / fhy« LT
T

−1

 = LT–2 = [M0LT–2] ms–2

cªj« (p) Ãiw × âirntf« M × LT–1 = [MLT–1] kg ms–1

Éir (F) Ãiw × KL¡f« M × LT–2 = [MLT–2] N (m) kg ms–2
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10 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ 1

9.	 K¡»akhd f©Lão¥òfŸ áy

1. ~ghunl Ä‹nkh£lh®, Ä‹dh‰ gF¥ò ÉâfŸ Ä‹fhªj¤ ö©lš ÉâfŸ

2. rh£É¡ Ãô£uh‹

3. A¥ã‹ (Hubble) m©l¤â‹ ÉÇî

4. kh¡°btš Ä‹fhªj ÉâfŸ, xËahdJ Ä‹fhªj miyîfshf brašgLjš

5. Ãô£l‹ <®¥ãaš ÉâfŸ, ïa¡f ÉâfŸ

6. ngh® mQkhâÇ 

7. #‹°O‹ rh®ãaš bfhŸif (Theory of Relativity) 

bjhÊš E£g§fŸ (m¿Éaš) ïa‰ãaš bfhŸiffŸ

1. JfŸ KL¡»fŸ 

(particle accelerators)
Ä‹ fhªj« òy¤âš ïa§F« Ä‹Rik¤ JfŸfŸ.

2. nyr® (LASER) ö©l¥g£l cÄG« fâÇa¡f¤jhš xË bgU¡f«

3. Ékhd C®â bg®bdhÈ bfhŸif (ghŒk ïa¡fÉaš)

4. uh¡bf£ vÇïa¡f« Ãô£l‹ ïa¡fÉâ

5. ÚuhÉ v‹Í‹ bt¥g ïa¡fÉaš ÉâfŸ

6. thbdhÈ k‰W« 

bjhiy¡fh£á

Ä‹fhªj miyfË‹ cUth¡f« gu¥òjš k‰W« ïw¡f«.

7. nrhdh® ÛbahÈ miyfŸ vâbuhË¥ò

8. �xË ïiHfŸ 

(optical fibre)
KG mf vâbuhË¥ò

9. Ú®Ä‹ M‰wš òÉ ïa¡f M‰wiy Ä‹ M‰wyhf kh‰Wjš

10. �Ãô¡Ëa® (mQ) 

ciy

f£L¥gL¤j¥g£l Ãô¡Ëa® bjhl® Éid

11. �vy¡£uh‹ 

E©nzh¡»

vy¡£uh‹fË‹ miy¡ bfhŸif

12. �xËÄ‹fy« (photo 
cell)

xË Ä‹ Éisî (photo electric effect)

13. �Û ca® fhªj 

miyfŸ 

cUth¡F«

Û ca® fl¤Jâw‹

14. fÂÂfŸ oÍ£lš yhÍ¡

10.	g¤â‹ mL¡FfË‹ K‹ÜL

10- ï‹ 

mL¡F

K‹ÜL F¿pL 10-ï‹ Jiz¥ 

bgU¡fš

K‹ÜL F¿pL

101 blfh(deca) da 10–1 blá (deci) d
102 bA¡nlh (hecto) h 10–2 br‹o (centi) c
103 »nyh (kilo) k 10–3 ÄšÈ (milli) m
106 bkfh (mega) M 10–6 ik¡nuh (micro) µ
109 Ífh (giga) G 10–9 ehndh (nano) n
1012 bluh (tera) T 10–12 ã¡nfh (pico) p
1015 Õ£lh (peta) P 10–15 ~bg«nlh (femto) f
1018 v¡[h (exa) E 10–18 M£nlh (atto) a
1021 é£lh (zetta) Z 10–21 br¥nlh (zepto) z
1024 nah£lh (yotta) Y 10–24 nah¡nlh (yocto) y
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš  ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 11

11.	ïa‰ifÆš fhz¥gL« mo¥gil ÉirfŸ

bga® tÈik

1. òÉp®¥ò Éir 1
2. �tÈik F‹¿a Ãô¡Ëa° ÉirfŸ 1025

3. Ä‹fhªj ÉirfŸ 1036

4. �tYthd Ãô¡Ëa® ÉirfŸ 1038

12.	ïa‰ifÆš fhz¥gL« mo¥gil ÉirfŸ

bghU£fË‹ msî k‰W« bjhiyîfŸ Ús« (m)
m©l¤â‹ všiyÆ‹ m¿ªj bjhiyî 1026

óÄ¡F«, M‹£nuhnkhlh É©Û‹ âuS¡F«

ïilna cŸs bjhiyî

1022

ekJ É©Û‹âuË‹ msî 1021

óÄ¡F« mU»š cŸs É©ÛD¡F«  

ïilnaahd bjhiyî (NÇaid¤ jÉu)

1016

òq£nlhÉ‹ ruhrÇ R‰W¥ ghijÆ‹ Mu« 1012

óÄÆš ïUªJ NÇaÅ‹ bjhiyî 1011

óÄÆš ïUªJ rªâuÅ‹ bjhiyî 108

óÄÆ‹ Mu« 107

flš k£l¤âÈUªJ vtbu°£ áfu¤â‹ cau« 104

fhšgªjh£l ikjhd¤â‹ Ús« 102

jhË‹ jok‹ 10–4

ïu¤j át¥gQ¡fË‹ É£l« 10–5

xËÆ‹ miy Ús« 10–7

ituÌ‹ Ús« 10–8

iA£u#‹ mQÉ‹ É£l« 10–10

mQ¡fUÉ‹ msî 10–14

ònuh£lhÅ‹ É£l« (jok‹) 10–15

13.	ÃiwÆ‹ beL¡f«

bghUŸ
ÃiwÆ‹ tÇir 

KiwfŸ (kg)
vy¡£uh‹ 10–30

ònuh£lh‹ mšyJ Ãô£uh‹ 10–27

ínuÅa« mQ 10–25

ïu¤j át¥ò mQ¡fŸ 10–14

brš 10–10

öá¤JfŸ 10–9

kiH¤JË 10–6

bfhR 10–5

âuh£ir¥gH« 10–3

jtis 10–1

kÅj‹ 102

fh® 103

f¥gš 105

rªâu‹ 1023

óÄ 1025

NÇa‹ 1030

ghštÊ¤âuŸ 1041

fhz¡Toa m©l« 1055
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12 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

kâ¥ÕL

I. 	 rÇahd Éil nj®ªbjL¤J vGJf:

1.	 mo¥gil kh¿ÈfËš ïUªJ  
hc

G
 v‹w xU 

rk‹ghL bgw¥gL»wJ. ïªj rk‹gh£o‹ myF 

(a)	 kg2	 (b)	 m3 	 (c)	 s–1	 (d)	 m
� [Éil. (a) kg2]

2.	 xU nfhs¤â‹ Mu¤ij msÉLjÈš ãiH 
2% vÅš, mj‹ fd msit¡ fz¡»LjÈ‹ 
ãiHahdJ.� [Sep-2020]

(a)	 8%	 (b)	 2%	 (c)	 4%	 (d)	 6%
� [Éil. (d) 6%]

3.	 miyîW« CrÈ‹ Ús« k‰W« miyî neu« 

bg‰WŸs ãiHfŸ Kiwna 1% k‰W« 3% vÅš 

<®¥ò KL¡f« msÉLjÈš V‰gL« ãiH�  
� [AIPMT 2008;HY-2018]

(a)	 4%	 (b)	 5%	 (c)	 6%	 (d)	 7%�

� [Éil. (d) 7%]

4.	 bghUbsh‹¿‹ Ús« 3.51 m vd msÉl¥g£LŸsJ. 

JšÈa¤j‹ik 0.01 m vÅš, mså£o‹ ÉG¡ 

fh£L¥ ãiH � [Mar-2020]

(a)	 351%			   (b)	 1%
(c)	 0.28%			  (d)	 0.035%�

� [Éil. (c) 0.28%]

5.	 Ñœf©lt‰WŸ mâf K¡»a v©QU¡fis¡ 

bfh©lJ vJ? � [First Mid-2018]

(a)	 0.007 m2		  (b)	 2.64 × 1024 kg
(c)	 0.0006032 m2	 (d)	 6.3200 J�
			�    [Éil. (d) 6.3200 J]

6.	 π ï‹ kâ¥ò 3.14 vÅš π2 ï‹ kâ¥ò �
� [QY-2018; June-2019]

(a)	 9.8596			   (b)	 9.860
(c)	 9.86			   (d)	 9.9�
� [Éil. (c) 9.86]

7.	 19.95 v‹w v©iz _‹W K¡»a v©QU 

toÉš KGik¥gL¤Jf.

(a)	 19.9			   (b)	 20.0
(c)	 20.1			   (d)	 19.5
� [Éil. (b) 20.0]

8.	 Ñœ¡f©l ïizfËš x¤j gÇkhz¤ij 
bg‰WŸs ïa‰ãaš msîfŸ�

� [First Mid & HY-2018; Mar-2019]

(a)	 Éir k‰W« âw‹

(b)	 âU¥òÉir k‰W« M‰wš

(c)	 âU¥òÉir k‰W« âw‹

(d)	 Éir k‰W« âU¥ò Éir

� [Éil. (b) âU¥òÉir k‰W« M‰wš]

9.	 ãsh§¡ kh¿ÈÆ‹ (Planck's constant) gÇkhz 
thŒ¥ghL� [AMU, Main JEE, NEET; Sep-2021]

(a)	 [ML2T–1]		  (b)	 [ML2T–3]
(c)	 [MLT–1]		  (d)	 [ML3T–3]�
� [Éil. (a) [ML2T–1]]

10.	 t v‹w fz¤âš xU JfË‹ âirntf« 
	 v = at + bt2 vÅš b-ï‹ gÇkhz«

(a)	 [L]			   (b)	 [LT–1]
(c)	 [LT–2]			   (d)	 [LT–3]�
� [Éil. (d) [LT–3]]

11.	 <®¥ãaš kh¿È G Æ‹ gÇkhz thŒ¥ghL 

	 � [AIPMT 2004]

(a)	 [ML3T–2]		  (b)	 [M–1L3T–2]

(c)	 [M–1L–3T–2]		  (d)	 [ML–3T2]
� [Éil. (b) [M–1L3T–2]]

12.	 CGS KiwÆš xU bghUË‹ ml®¤â 4 g cm–3 

MF«. Ús« 10 cm, Ãiw 100 g bfh©oU¡F« X® 
myF KiwÆš m¥bghUË‹ ml®¤â

(a)	 0.04	 (b)	 0.4	 (c)	 40	 (d)	 400
� [Éil. (c) 40]

13.	 ÉirahdJ âirntf¤â‹ ïUko¡F ne®É»j¥ 
bghU¤jKilaJ vÅš É»j kh¿ÈÆ‹ gÇkhz 
thŒ¥ghL � [JEE–2000] [QY-2019]

(a)	 [MLT0] 		  (b)	 [MLT–1]

(c)	 [ML–2T]		  (d)	 [ML–1T0]�
� [Éil. (d) [ML–1T0]]

14.	 µ ε −
0 0

1
2( )  ‹ gÇkhz¤ij¡ Ñœf©lt‰WŸ vJ 

bg‰¿U¡F«? � [Main AIPMT 2011] [HY-2019]

(a)	 Ús«	  		  (b)	 fhy« 

(c)	 âirntf«	  	 (d)	 Éir�

� [Éil. (c) âirntf«]
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 13

15.	 ãsh§ kh¿È (h) bt‰¿l¤â‹ xËÆ‹ âirntf« 

(c) k‰W« Ãô£lÅ‹ <®¥ò kh¿È (G) M»a _‹W 

mo¥gil kh¿ÈfŸ bfh©L bgw¥gL«. ÑœfhQ« 

vªj bjhl®ò Ús¤â‹ gÇkhz¤ij¥ bg‰¿U¡F«

� [NEET 2016 (phase II)]

(a)	 h

c

G
3
2

			   (b)	 h

c

G
5
2

	

(c)	 hc
G

			   (d)	 Gc

h
3
2

� [Éil. (a) 
hG

c
3
2

]

II. 	 FWÉdh¡fŸ:

1.	 ïa‰ãaš msîfË‹ tiffis ÉtÇ:

Éil.	(i)	 ïa‰ãaš msîfŸ ïU tif¥gL«. mit 

mo¥gil msîfŸ, tÊ msîfŸ.

(ii)	 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«. 

(iii)	 tÊ msîfŸ: mo¥gil msîfshš F¿¥ãl¡Toa 

msîfŸ.

	 �cjhuz«: (1) gu¥ò, (2) fdmsî (3) âir 

ntf« (4) KL¡f« (5) Éir.

2.	 ïlkhW njh‰w KiwÆš rªâuÅ‹ (moon) 
É£l¤ij Ú§fŸ v›thW ms¥Õ®fŸ? 

� [HY-2018 & 19; QY-2019]

Éil.	O v‹gJ óÄÆ‹ Ûjhd c‰Wneh¡F òŸË

(i)	 d - rªâuÅ‹ É£l«. O Éš 

it¡f¥g£l xU thÅaš bjhiy 

neh¡»ahdJ rªâuid neh¡» 

FÉ¡f¥gL»wJ. ã«gkhdJ xU 

t£l tot t£lkhf bgw¥gL»wJ.

(ii)	 ∠AOB = θ. S- òÉ¥gu¥ã‰F« 

rªâuD¡Fkhd ruhrÇ bjhiyî.

(iii)	 rªâuÅ‹ É£l« 'd' íl‹ x¥ãL« nghJ  

'S' ‹ kâ¥ò Äf mâfkhf ïU¥gjhš É£l¤ij 

t£l ÉšÈ‹ Mukhf¡ bfhŸsyh«  d = S × θ.  
S ‹ kâ¥ò« θ ‹ kâ¥ò« msÉl¥g£L  

'd' fz¡»l¥gL»wJ.

A B

S

d

O

θ

3.	 K¡»a v©QU¡fis fz¡»Ltj‹ Éâfis¤ 
jUf. � [QY-2018]

Éil.	(i)	 RÊa‰w mid¤J v©fS« K¡»a v©QU¡fŸ 

MF«.

(ii)	 RÊa‰w ïU v©fS¡F ïil¥g£l RÊfŸ 

K¡»a v©QU¡fŸ MF«

(iii)	 RÊa‰w v©fS¡F tyJ òwK« Mdhš jrk 

òŸË¡F ïlJ òwK« cŸs RÊfŸ K¡»a 

v©QU¡fŸ MF«.

(iv)	 �jrkòŸË m‰w xU v©Âš ïWâahf tU« 

RÊfŸ K¡»a v©QU¡fŸ MfhJ.

(v)	 x‹iw Él¡ Fiwthd jrk v©Âš jrk 

òŸË¡F tyJòwK« Mdhš KjÈš RÊa‰w 

v©Q¡F ïlJòwK« tU« RÊfŸ K¡»a 

v©QU¡fŸ MfhJ.

(vi)	 jrk òŸË¡F tyJòw« cŸs RÊfS«, jrk 

v©Âš RÊa‰w v©Â‹ tyJ òwK« cŸs 

RÊfŸ K¡»a v©QU¡fŸ MF«.

(vii)	K¡»a v©QU¡fŸ my»L« Kiwia 

(Significant figures) bghU¤jJ mšy.

4.	 gÇkhz¥ gF¥ghŒÉ‹ tu«òfŸ ahit? 
� [Govt.MQP-2018; HY-2018; June-2019; Sep-2020]

Éil.	(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.

(iii)	 mL¡F¡F¿, âÇnfhzÄâ k‰W« kl¡if¢ 

rh®òfS¡F ïij¥ ga‹gL¤j KoahJ.

(iv)	 _‹¿‰F« nk‰g£l ïa‰ãaš msîfŸ ml§»a 

rk‹ghLfS¡F ïJ ga‹glhJ.

(v)	 ïâš xU rk‹gh£il gÇkhz Kiw¥go k£Lnk 

rÇah vd nrhâ¡f Koí« Mdhš c©ik¢ 

rk‹gh£il¡ f©l¿a KoahJ.

5.	 E£g« k‰W« JšÈa¤j‹ik - tiuaW: xU 

vL¤J¡fh£Ll‹ És¡Ff.

Éil.	(i)	 JšÈa¤j‹ik: ïa‰ãaš g©gsÉ‹ _y 

kâ¥ã‰F beU§»a msåL. ïJ ãiH âU¤j¥g£l 

msthF«. ãiHia Fiw¡F«nghJ msåL 

Äfî« JšÈakhf ïU¡F«.
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muR nj®î Édh - ÉilfŸ

I.	 rÇahd Éilia nj®ªbjL¤J vGJf:

� 1 kâ¥bg©

1.	 bghUbsh‹¿‹ Ãiw  4.27 g k‰W« mj‹ gUk‹ 

1.3 cm3 vÅš, m¥bghUË‹ ml®¤âÆ‹ K¡»a 

v©QU¡fË‹ v©Âif� [Govt.MQP-2018]

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

2.	 Éir = 
X

Density
 bfhL¡f¥g£l rk‹gh£oš X-‹ 

gÇkhzf§fŸ ahJ?� [First Mid-2018]

(a)	 M1L4 T–2		  (b)	 M2L–2 T–1

(c)	 M2L–2 T–2		  (d) 	 M1L–2 T–1

� [Éil. (c) M2L–2 T–2]

3.	 ÚÇ‹ K¥òŸË bt¥gÃiy _______.� [QY-2018]

(a)	 273.16 K		  (b)  237.16 C
(c)	 273.16 C		  (d)  0 K�
� [Éil. (a) 273.16 K]

4.	 Ãiw, bt¥gÃiy, Ä‹ndh£l« M»ait � [QY-2018]

(a)	 mo¥gil msîfŸ	 (b)	 °nfyh®

(c)	 bt¡l® msîfŸ	

(d)	 (a) k‰W« (b) ïu©L«

� [Éil. (d) (a) k‰W« (b) ïu©L«]

5.	 0.003401 v‹w v©Â‹ K¡»a v©QU  
� [QY-2019]

(a)	 6	 (b)	 3	 (c) 	 5	 (d)	 4
� [Éil. (d) 4]

6.	 xU jÅ Crš F©o‹ å¢R k‰W« miyî fhy« 

Kiwna 0.05 m k‰W« 2s MF« vÅš, mjd bgUk 

âirnrf«� (Mar-2019)

(a)	 0.157 ms–1		  (b)	 0.257 ms–1

(c)	 0.10 ms–1		  (d)	 0.025 ms–1

� [Éil. (a) 0.157 ms–1]

7.	 gu¥ò M‰wÈ‹ myF :� [Sep-2021]

(a)	 Nm3			   (b)	 Nm−2	

(c)	 Nm			   (d)	 Nm−1g

� [Éil. (d) Nm–1g]

II. 	 FWÉdh¡fŸ:� 2 kâ¥bg©fŸ

1.	 ã‹tU« v©fË‹ K¡»a v©QU¡fis¡ 

fh©f: (i) 0.007 (ii) 400. � [Govt.MQP-2018]

Éil.	(i)	 x‹W 	 (ii) x‹W

2.	 gÇkhz§fË‹ mo¥gilÆš bfhL¡f¥g£l rk‹ghLfŸ 
rÇah vd nrhâ¡f

	    (m)	 v = u + at     (M) s = ut + 
1
2

at2� [First Mid-18]

Éil.	 (m)	 v = u + at v‹w ïa¡f¢ rk‹gh£il 

vL¤J¡bfhŸnth«.

		  [LT−1] = [LT−1] + [LT−2] [T] = [LT−1] + [LT−1]
		  (xnu khâÇahd gÇkhz§fis bg‰WŸs 

msîfisna T£l Koí«)

		  ïUòwK« cŸs gÇkhz§fŸ rk« v‹gij 

eh« fh©»nwh«. vdnt ïªj rk‹ghL gÇkhz 

KiwÆš rÇahdJ.

	 (M)	[L] = [LT−1] [T] + [LT−2] [T2]
		  [L] = [LT−1 + 1] + [LT−2+2] =  [LT0] + [LT0]
		  [L] = [L] + [L]
		  ïlJòw« cŸs gÇkhz thŒ¥ghL« tyJòw« 

cŸs gÇkhz thŒ¥ghL« rk«; vdnt, ï¢rk‹ghL 

gÇkhz Kiw¥go rÇahd rk‹ghlhF«.

3.	 K¡»a v©QU¡fS¡F KGik¥gL¤Jf.
� [First Mid-18]

(m) 	 3.1 + 1.780 + 2.046	
(M) 	 12.637 – 2.42
(ï)	 1.21 × 36.72 

(<)  	 36.72 ÷ 1.2

Éil.	 (m)	 6.96 	(M)	 10.22	  (ï)	 44.4 	 (<)	 31

4.	 xG§f‰w ãiHfŸ v‹whš v‹d? mt‰iw 
v›thW Fiw¡fyh«?�  [First Mid-18]

Éil.	xG§f‰w ãiHfŸ (Random Errors) / thŒ¥ò 

ãiHfŸ (Chance Errors):�

(i)	 mG¤j«, bt¥gÃiy, mË¡f¥gL« Ä‹dG¤j« 

ngh‹wt‰whš nrhjidÆš V‰gL« bjhl®g‰w 

khWghLfshš, rkthŒ¥ò ãiHfŸ V‰gL»‹wd. 

nrhjidia c‰W neh¡FgtÇ‹ ftd¡Fiwthš 

V‰gL« ãiHahY«, msÉLgt® brŒí« 
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2.	 ïU Ä‹jilfŸ R1 = (100 ± 3)Ω  k‰W«  
R2 = (150 ± 2)Ω bjhl® ïiz¥ãš ïiz¡f¥ 
g£LŸsd. mt‰¿‹ bjhFga‹ Ä‹jil ahJ?

	 � [Govt.MQP-2018]

Éil.	R1 = (100 ± 3) Ω; R2 = (150 ± 2) Ω
	 bjhFga‹ Ä‹jil R = ?
		  R	 =	 R1 + R2=	 (100 ± 3) + (150 ± 2)
			   = (100 + 150) ± (3 + 2)
		  R	 =	 (250 ± 5) Ω

3.	 hc/G v‹w rk‹gh£o‰FÇa gÇkhz thŒ¥gh£il 
jUf. � [QY-2018]

Éil.	h, c, G Æ‹ gÇkhz thŒ¥ghL�

	 h  – [ML2T–1], c  – [LT–1]
	 G 	 – [M–1L3T–2]

	
hc
G

	 = 
ML T LT

M L T

2 1 1

1 3 2

− −

− −

[ ][ ]
[ ]  = [M2]

4.	 gÇkhz¥ gF¥ghŒÉ‹ ga‹ghLfŸ v‹d?�[Sep-2021]

Éil.	gÇkhz¥gF¥ghaÉ‹ ga‹ghLfŸ :

(i)	 ïa‰ãaš msî x‹iw xU my»L« KiwÆÈUªJ 

k‰bwhU my»L« Kiw¡F kh‰w¥ ga‹gL»wJ.

(ii)	 bfhL¡f¥g£l rk‹ghL gÇkhz Kiw¥go rÇahdjh 

vd nrhâ¡f¥ ga‹gL»wJ.

(iii)	 bt›ntW ïa‰ãaš msîfS¡»ilna cŸs 

bjhl®ãid¥ bgw ga‹gL»wJ.

IV.	 beLÉdh¡fŸ:� 5 kâ¥bg©fŸ

1.	 xU nrhjidÆš mL¤jL¤J bjhl®¢áahf 
msåL brŒí« bghGJ, jÅ CrÈ‹ miyî 
neu¤â‰fhd bgw¥g£l msåLfŸ 2.63s, 2.56s, 2.42s, 
2.71s k‰W« 2.80s vÅš (i) miyî fhy¤â‹ ruhrÇ 
kâ¥ò. (ii) x›bthU mså£o‰F« jÅ¥ãiH,  
(iii) ruhrÇ jÅ¥ãiH (iv) x¥Õ£L ãiH (v) ÉG¡fh£L 
ãiH M»at‰iw fz¡»Lf. Koîfis Kiwahd 

toÉš jUf. � [Govt. MQP-2018]

Éil.	t1 = 2.63s, t2 = 2.56s, t3 = 2.42s, t4 = 2.71s, t5 = 2.80s

(i) 	 ruhrÇ

	 	 T   = t t t t t1 2 3 4 5
5

+ + + + = 2 63 2 56 2 42 2 71 2 80
5

. . . . .+ + + +

		  Tm = 13 12
5
.  = 2.624s

	 Tm = 2.62s (ïU jrk v©Â‰F¤ âU¤jkhf 

KGik¥gL¤j¥g£lJ)

(ii)  jÅ¥ãiH = ΔT = Tm – t

		  Δ T1 = 2.62 – 2.63 = 0.01s, Δ T2 = 2.62 – 2.56 = + 0.06s

		  Δ T3 = 2.62 – 2.42 = + 0.20s, Δ T4 = 2.62 – 2.71 = – 0.09s

		  Δ T5 = 2.62 – 2.80 = – 0.18s

	 (iii)	 ruhrÇ jÅ¥ãiH = 
∑ ∆Tt

n
 

		  DTm = 0 01 0 06 0 20 0 09 0 18
5

. . . . .+ + + +

		  DTm = 
0 54

5
.

 = 0.108s = 0.11s 

(ïu©L jrk v©Â‰F KGik¥gL¤j¥g£lJ)

	 (iv)	 x¥Õ£L¥ãiH:  ST = ∆T
T

m

m
 ⇒ ST = 0 11

2 62
.
.

= 0.0419; 

		�   ST = 0.04

	 (v)	 ÉG¡fh£L¥ãiH = 0.04 × 100% = 4%

2.	 gÇkhz§fË‹ xUgojhd be¿Kiwia ÉtÇ¡fî«. 

t£l ghijÆš ïa§F« bghUË‹ ÛJ brašgL« 

ÉirahdJ (F) bghUË‹ Ãiw (m) âirntf« 

(v) k‰W« ghijÆ‹ Mu« (r) M»t‰iw bghU¤jJ 

vÅš, Éir¡fhd rk‹gh£il gÇkhz gF¥ghŒî 

KiwÆš bgWf. (kh¿È k  = 1) � [Mar-2019]

Éil.	 �gÇkhz§fË‹ xU¥go¤jhd be¿Kiw¥go 

xU rk‹gh£oš cŸs x›bthU cW¥ã‹ 

gÇkhz§fS« rkkhF«.

	 v2 = u2 + 2as, v2 rk‹gh£oš u2 k‰W« 2as ‹ 

gUkhz§fŸ [L2T–2] ‹ gÇkhz¤â‰F¢ rk«.

	 F ∝ ma vb rc   ;  F = k ma vb rc

	 [MLT–2] = [M]a [LT–1]b [L]c = [Ma Lb T –b Lc]

	 [MLT–2] = [M]a [Lb+c] [T–b]

	 a = 1; b + c = 1 –b = –2;  2 + c = 1, b = 2

	 a = 1, b = 2 and c = –1

	 F = ma νb rc

	 F = m1 ν2 r–1

	 F = 
mv

r

2
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6.	 xU Ú®_œ»¡ f¥gÈš bghU¤j¥g£LŸs xU 
nrhyh® fUÉÆ‹ iriffË‹ cUth¡f¤â‰F«, 
vâbuhË tªjiltj‰F« ïilnaahd fhyjhkj« 
110.3 brf©LfŸ. ÚÇš xÈÆ‹ ntf« 1450 ms–1 
vÅš Ú®_œ»¡f¥gÈÈUªJ vâÇ¡ f¥gY¡fhd 
bjhiyÉid¡ fz¡ÑL.

Ô®î.	 ÚÇš xÈÆ‹ ntf« = 1450 ms–1

	 fhy jhkj« T = 110.35

	

vâÇ¡ f¥gÈ‹ bjhiyî

 

D T= v
2

	 = 
1450 110 3

2
× .

 = 
159935

2
 = 79967 m

	 ∴ vâÇ¡ f¥gÈ‹ bjhiyî = 79.96 km

7.	 xU rK¤âu (ocean) f©fhÂ¥ò mik¥ò¡ f¥gÈš 
xU nulh® bghU¤j¥g£LŸsJ. vâÇ¡ f¥gÈÈUªJ 
vâbuhË¡f¥g£l nuonah miyfË‹ fhyjhkj« 5.6 s. 
ïU f¥gšfS¡»ilnaahd bjhiyÉid¡ fz¡»L.

Ô®î.	 fhyjhkj« T = 5.6 s ; t = = =T s
2

5 6
2

2 8. .

	 nuonah miyfË‹ ntf«  = xËÆ‹ ntf« (v) 
					            = 3 × 108 m/s
	 ïU f¥gšfS¡»ilnaahd bjhiyî D = v × t
		  = 3 × 108 × 2.8 = 8.4 × 108 m = 8.4 × 108 km.
	 ∴ bjhiyî = 8.4 × 108 km.

áªjid Édh¡fŸ  

1.	 m¿Éaš KiwÆ‹ bghJthd m«r§fis g£oaÈLf.

Éil.	(i)	 Kiw¥gL¤j¥g£l c‰W neh¡fš

(ii)	 f£L¥gL¤j¥g£l gÇnrhjid

(iii)	 jukhd k‰W« msªj¿í« gF¥ghŒî

(iv)	 fÂjÉaš khâÇfŸ

(v)	 fÂ¤jš k‰W« rÇgh®¤jš mšyJ jtwhd 
nfh£ghLfisWW m¿Éaš Kiw _y« 

f©l¿ªJ jÉ®¤jš.

2.	 vªâuÉaš v‹gJ ahJ?

Éil.	(i)	 ïJ ïa‰ãaÈ‹ xU ãÇî.

(ii)	 ïJ ïU tiffshf¥ ãÇ¡f¥gL»‹wd. 

mit (1) ÃiyÆaš (2) ïa¡f ÉirÆaš

(iii)	 vªâuÉaš v‹gJ JfŸfË‹ ïa¡f¤ij¥ 

g‰¿a go¥òl‹ bjhl®òilaJ.

3.	 mks - mik¥ò v‹gJ v‹d?

Éil.	mks KiwÆš Ús« ,  Ãiw k‰W« fhy¤ij ms¡f 

Kiwna Û£l®, »nyh»uh« k‰W« Édho M»a 

_‹W mo¥gil myFfŸ ga‹gL¤j¥gL»‹wd.

4.	 m¿Éaš KiwÆ‹ K¡»a¤Jt« ahJ?

Éil.	m¿Éaš Kiw v‹gJ ïa‰if Ãfœîfis¥ òÇªJ 

bfhŸtj‰F« k‰W« ïa‰if ÃfœîfŸ njh‹w 

fhuzkhf cŸs Éâfis cUth¡Ftj‰Fkhd 

xU go¥goahd mQF KiwahF«.

5.	 ïa‰ãaš gÆYtâš “gF¤J¥ gh®¤jš” (Reductionism) 
v‹gJ ahJ?

Éil.	X® bgÇa mik¥ãid mšyJ bghUis (macroscopic) 
mjDŸ ml§»a E©Âa JfŸfË‹ (ik¡nuh°nfhã¡) 

_y« És¡» Ka‰á¥gnj gF¤jhŒjyhF«.

	 (v.fh) bt¥gÃiy, v‹£nuhã v‹gd bgÇa mik¥ã‹ 

g©òfŸ. ït‰iw És¡f bt¥g ïa¡fÉaš 

(Thermodynamics) cUth¡f¥g£lJ.

6.	 nk¡nuh°nfhã¡ mik¥ò v‹gJ ahJ?

Éil.	ïa‰ãaÈš xU bgÇa mik¥ò v‹gJ e« f©zhš 

fhz¡Toa xU fšÈÈUªJ thÅš ïU¡F« É©Û‹fŸ 

tiu mid¤ijí« F¿¡F«.

7.	 “Û E©zik¥ò” - ik¡nuh°nfhã¡ mik¥ò v‹gJ 
ahJ?

Éil.	Û E©zik¥ò v‹gJ e« f©Â‰F òy¥glhj 

á¿a msÉyhd _y¡TWfis¡ F¿¡F«.

8.	 eåd ts®ªJ tU« ïa‰ãaY¡F cWJizahf 

cŸs ïa‰ãaÈ‹ ãÇî ahJ?

Éil.	bghâî¥ gU¥bghUŸ ïa‰ãaš. ïJ â©k«, âut« 

ï›ÉU ÃiyfS¡F ïilg£l ÃiyÆYŸs bghU£fŸ 

k‰W« ml®thí¡fŸ ngh‹w bghâî gU¥bghU£fË‹ 

g©òfis¥ g‰¿aJ. nendh m¿Éaš, xË¢á¥g 

m¿Éaš (Photonics), mo¥gil bghUŸ tif 

m¿ÉaÈ‹ mo¥gilfis cŸsl¡»íŸsJ.

9.	 á¿a bjhiyîfis msÉLjÈš g‹Kf¤j‹ik 

(Versatile) bfh©l fUÉia¥ g‰¿ vGJ:

Éil.	bt®Åa® msÉ. ïJ JisÆ‹ MH« mšyJ 

JisÆ‹ É£l« ngh‹w msåLfis ms¡f¥ 

ga‹gL«. ïj‹ Û¢á‰wsî 0.1 mm.
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44 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

10.	 òÉÆÈUªJ É©ÛD¡F ïilnaahd bjhiyit 
v›thW msÉlyh«? mjid tiuaW. 

Éil.	ïlkhW njh‰w Kiw. ïU bt›ntW ÃiyfËš 

ïUªJ xU bghUis gh®¡F« bghGJ bghUË‹ 

ã‹òy¤ij bghW¤J mj‹ ÃiyÆš kh‰w« 

V‰gLtj‹ mo¥gilÆš ms¡f¥gLtjhš ïJ 

ïlkhW njh‰w Kiw vd¥g£lJ.

11.	 Ãiw v‹gJ ahJ? mj‹ Äf¥bgÇa brašKiw myF 
v‹d? ÃiwÆid¡ fhz¥ ga‹gL« juhRfŸ ahit?

Éil.	Ãiw v‹gJ gU¥bghU£fË‹ mo¥gil g©ghF«. 

Ãiw : xU bghUËš cŸs gU¥bghUË‹ msnt 

m¥bghUË‹ Ãiw vd tiuaW¡f¥gL»wJ. ïj‹ 

SI myF kg. ïj‹ Äf¥bgÇa brašKiw myF 

rªâunrf® všiy (CSL).
	 ICSL – NÇaÅ‹ Ãiwia¥ ngh‹W 14 kl§F 

rhjhuz juhR, RUŸÉš juhR, vy¡£uhÅaš juhR 

ÃiwÆid¡ f©l¿a¥ ga‹gL«.

12.	 fofhu« v‹gJ ahJ? mj‹ tiffŸ TW:

Éil.	fhy ïilbtËia ms¡f¡ fofhu« ga‹gL»wJ 

mQÉaš fhygo¤ju«, Óáa« mQ cUth¡F« 

Óuhd mâ®îfË‹ mo¥gilÆyhdJ.

	 Ä‹ miyÆa‰¿, Ä‹dQ miyÆa‰¿, NÇaÄ‹fy¡ 

fofhu«, Fth®£° gof fofhu«, mQ¡fofhu« 

mo¥gil¤ JfŸfË‹ áijîWfhy«, fâÇa¡f 

taJ fÂ¥ò ngh‹wit j‰bghGJ cUth¡f¥g£l 

áy fofhu§fshF«.

13.	 ã‹ tU« bjhÊš E£g§fŸ vªj ÉŠPhd j¤Jt¤ij 
mo¥gilahf¡ bfh©lJ.

Éil.	(i)	   nyr® (ii) thdC®â

(i)	 nyr®: ö©l¥g£l cÄG« fâÇa¡f¤jhš xË¥ 

bgU¡f« brŒí«.

(ii)	 thd C®â: bg®bdhÈ bfhŸif ïJ ghŒk 

ïa¡fÉaiy mo¥gilahf¡ bfh©lJ.

14.	 xU go¤âu beho v‹gJ ahJ?

Éil.	xU go¤ju beho v‹gJ Óáa«-133 mQÉ‹ ïU mo 

M‰wš ÃiyfË‹ Û E©Âa k£l§fS¡»ilna 

Óuhd gÇkh‰w« Ãfœtjhš V‰gL« fâ®å¢á‰FÇa 

9, 192, 631, 770 miyî¡ fhy§fshF«.

15.	 j§f¤â‹ Ãô¡ËaÌ‹ Mu« 41.3 bg®Ä. ïj‹ 

fdmsit m3š TW.

Éil.	j§f¤â‹ Ãô¡ËaÌ‹ Mu« = 41.3 × 10–15 m

	 fdmsî (v) = 4
3

3πr
 
= 4

3
 × 3.14 × (41.3 × 10–15)3

		                  v = 2.95 × 10–40m3.

16.	 (i)	 �nkhÅfh ïuî neu¤âš thd¤âš xU É©Û‹ 

j‹neh¡» tU«nghJ mj‹ xË¢ br¿î 

mâfÇ¥gj‰fhf cz®»whŸ. Mdhš Äf beU§»¥ 

gh®¡F« nghJ xËahdJ Ékhd¤âÈUªJ 

tU»‹wjhf m¿»whŸ. Jt¡f¤âš ÃiyahdJ 

nghš njh‹¿a Ékhd« á¿J neu¤â‰F 

ã‹ ãufhr¤Jl‹ beU§» tU« ïa¡f¤ij 

fh©»whŸ. j‹ jªijÆl« br‹W És¡f« 

nf£»whŸ.

	 (ii)	 nulh® jiuÆÈUªJ ïy¡f¤ij jh¡F«  

Vîfizia¢ brY¤j¥ ga‹gLkh? 

[ngh®Ékhd§fËš]

Éil.	(i)	� ïa¡f¤âš cŸs v¥bghUS« e« gh®it¡F¡F¤jhf 

cŸs nghJ Ãiyahf á¿J neu¤â‰F cŸsJ 

nghš njh‹W«. Mdhš gh®it¡ nfhz¤âÈUªJ 

khWgL«nghJ mj‹ ïa¡f« czu¥gL»wJ.

(ii)	 M«. nulh® ïy¡if¤ jh¡F« VîfizfËš 

ga‹gL»wJ.

  
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[45]

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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46 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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50 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ  I  

bt›ntW Ãiy - fhy«  tiugl«

O

nt
f«

fhy«

θ = 0º vdnt v = 0 (ie) nfhL 

fhy« m¢R¡F ïizahf 

ïU¥gJ JfŸ XŒî ÃiyÆš 

ïU¥gij¡ F¿¡»wJ.

O

nt
f«

fhy«

θ = 90º vdnt v = ∞ (ie) fhy« 

m¢R¡F F¤jhf tiua¥g£l 

nfhL JfŸ mj‹ Ãiyia 

kh‰¿¡ bfh©oU¥gij¡ 

F¿¡»wJ. Mdhš fhy« 

k h w h J .  ï J  J f Ë ‹ 

KoÉyh âirntf¤ij¡ 

F¿¡»wJ. eilKiwÆš 

ïJ rh¤âakšy.

O

nt
f«

fhy«

θ = kh¿È vdnt v = khwhjJ 
(ie) nfh£o‹ Ãiyahd 

rhŒî JfË‹ Óuhd âir 

ntf¤ij¡ F¿¡F«.

O

nt
f«

fhy«

θ  m â f Ç ¡ F «  n g h J 

v  í «  m â f Ç ¡ F «  a 

ne®¡F¿íilaJ. (ie) Ãiy 

m¢áid neh¡» tisí« 

nfhL JfË‹ âirntf« 

mâfÇ¤jiy F¿¡»wJ. 

JfŸ KL¡f« bfh©lJ 

MF«.

O

nt
f«

fhy«

θ  F i w ª J  b f h © n l 

ÆU¥gjhš v í« FiwªJ 

b f h © n l Æ U ¡ F «  a 

vâ®¡F¿. (ie) fhy m¢áid 

neh¡» nfhL tisªJ 

brštJ JfË‹ âirntf« 

Fiwtij¡ fh£L»wJ. 

ïJ JfË‹ xL¡f¤ij¡ 

F¿¡F«.

Ont
f«

fhy«

θ kh¿È Mdhš >90º vdnt 
v = kh¿È Mdhš vâ®¡F¿. 
(ie) vâ® rhŒthd nfhL, 

JfŸ vâ® ïl¥bga®¢á 

miljiy F¿¡»wJ.

Ont
f«

fhy«

n e u h d  n f h £ L ¤ 

J©Lfshd bt›ntwhd 

rhŒîfŸ, âirntf« xU 

F¿¥ã£l fhy ïilbtËÆš 

khWtij¡ F¿¡»wJ.

Ont
f«

fhy«

xU ÃfœÉš JfshdJ 

ïU Ãiyfis¡ fh£LtJ 

rh¤âaÄšyhjJ.

Ont
f«

fhy«

JfshdJ _y¤âÈUªJ 

bjhl¡f¤âš tUtJ nghy 

ïU¡F« ã‹ mâÈUªJ 

Éy»¢ bršY«.

kâ¥ÕL

I. 	 rÇahd Éilia nj®ªbjL¤J vGJf.

1.	 ã‹tU« vªj fh®Oáa‹ Ma m¢R¤bjhF¥ò ïa‰ãaÈš ga‹gL¤j¥gLtâšiy?

(a) 	
z

x
y
		  (b) 	

z
x

y
		  (c) 	

z

x

y

		  (d) 	
z

x

y
		

				                

� [Éil. (d) z
x

y

]
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8.	 âirntf« k‰W« ntf¤ij tiuaW. � [First Mid-18]

Éil.	âirntf«: ‘t' neu¤âš âirntf« (m) cldo¤âir 

ntf« v‹gJ ∆t → 0 v‹w ÃgªjidÆš »il¡f¥ 

bgW« ruhrÇ¡ âirntf« MF«.

	 neu¤ij¥ bghU¤J Ãiy bt¡l® khW« åjkhF«. 

âir
ïl bga á

fhy
ntf« = 

®¥ ¢
«

 ïj‹ myF ms–1. 

ïJ xU bt¡l® msî.

	
�

� �
v r

t
dr
dtt

=
∆
∆

=
∆ →
lim

0

	 bt¡l® TW KiwÆš JfŸ x‹¿‹ âirntf«

	
�

�
� � �v = = + +

dr
dt

d
dy

xi y j zk( )

	 ntf«: âirntf¤â‹ v© kâ¥ò ntf« vd¥gL« 

ïjid v vd F¿¥ãlyh«

	
dx
dt

vx=  = âirntf¤â‹ x TW

	
dy
dt

vy=  = âirntf¤â‹ y TW

	
dz
dt

vz=  = âirntf¤â‹ z TW

	 v v v vx y z= + +2 2 2

	 ntf« v¥nghJ« xU ne®¡F¿ °nfy®. ïj‹ 

myF ms–1.
	 XuyF fhy¤âš flªj bjhiyî ntf« vd¥gL«.

9.	 KL¡f«: tiuaW

Éil.	∆t fhy ïilbtË RÊia beU§F«nghJ neu¤ij¥ 

bghU¤J âirntf¤âš V‰g£l khWghL cldo 

KL¡f« mšyJ KL¡f« vd tiuaW¡f¥gL»wJ.

	 KL¡f« 
�

�
a v

t
dv
dtt

=
∆
∆

=
∆ →
lim

0

	 khwhf t neu¤âš bghUË‹ KL¡fkhdJ mªneu¤âš 

V‰g£l âirntf khWgh£o‰F¢ rkkhF«.

	 ïJ xU bt¡l® msî. SI myF ms–2 gÇkhz 

thŒ¥ghL M0L1T–2.

10.	 âirntf« k‰W« ruhrÇ¤ âirntf« ït‰¿‰»ilnaahd 
ntWghLfŸ ahit?

Éil.	

âirntf« ruhrÇ âirntf«

âirntf« v‹gJ 

neu¤ij¥ bghU¤J 

Ãiy bt¡l® khW« 

ÛjkhF«

ïl¥bga®¢á bt¡l® 

k‰W« mj‰fhd fhy 

ïilbtË M»at‰¿‹ 

É»j«

�
�

v dv
dt

= �
�

v r
tavg =

∆
∆

(avg – ruhrÇ)

11.	 xU nuoa‹ – tiuaW.

Éil.	t£lÉš t£l ika¤âš xU js¡ nfhz¤ij cUth¡F»wJ. 

t£lÉšÈ‹ Ús¤ij, t£l¤â‹ Mu¤jhš tF¡f¡ 

»il¡F« kâ¥ng nuoa‹ MF«. t£l¤â‹ Mu¤â‰F 

rkkhd ÚsKŸs t£lÉš t£l ika¤âš V‰gL¤J« 

nfhz« xU nuoa‹ MF«. 1 rad = 180
π

 degree (m)  
1 rad = 57.295°

12.	 nfhz ïl¥bga®¢á k‰W« nfhz¤âir ntf« ït‰iw 
tiuaW.� [Sep-2021]

Éil.	nfhz ïl¥ bga®¢á:

	 xU F¿¥ã£l fhy¤âš JfŸ j‹ RHš m¢ir¥ 

bghW¤J V‰gL¤J« nfhz«, nfhz ïl¥bga®¢á 

vd¥gL«. ïj‹ myF nuoa‹ MF«.

	 θ =
s
r

	 nfhz¤ âirntf«: nfhz ïl¥bga®¢á khW« åjnk 

nfhz¤ âirntf« vd¥gL«. t neu¤âš V‰g£l 

nfhz ïl¥bga®¢á θ vÅš nfhz¤ âirntf«

	
w

t
d
dtt

=
∆
∆

=
∆ →
lim

0

θ θ

	 ïj‹ myF nuoa‹ / Édho (rads–1)

13.	 Óu‰w t£l ïa¡f« v‹whš v‹d?

Éil.	xU bghUŸ t£l ïa¡f¤âš khWg£l ntf« k‰W« 

âirÆš ïa§»dhš, m›Éa¡f« Óu‰w t£l ïa¡f« 

vd¥gL«.

14.	 nfhz ïa¡f¤â‹ ïa¡f¢ rk‹ghLfis vGJf.

Éil.	khwhj nfhz KL¡f¤Jl‹ α bghUbsh‹W t£l 

ïa¡f¤ij nk‰ bfh©lhš ne®¡nfh£L ïa¡f¤ij¥ 

ngh‹nw t£l ïa¡f¤â‰F« ïa¡f¢ rk‹ghLfis¤ 

jUÉ¡fyh«.

	 t£l ïa¡f¤âYŸs Jfbsh‹¿‹ Mu«g¡ nfhz¤ 

âirntf« ω0.
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54 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ  I  

	 ‘t' fhy¤â‰F ã‹ m¤JfŸ milí« ïU nfhz¤ 

âirntf« ω.

	 ï¡fhy ïilbtËÆš JfŸ milªj nfhz 

ïl¥bga®¢á θ.

	 nfhz¤ âir ntf¤âš kh‰w« cŸsjhš JfŸ α 

v‹w nfhz KL¡f¤ij¥ bg‰¿U¡F«.

	 ∴ t£l ïa¡f¤â‹ ïa¡f¢ rk‹ghLfŸ.

	 ω 	 =	 ω0 + αt

	 θ 	 =	 ω0t + 1
2

2αt

	 ω2 	=	 ω0
2 + 2αθ

	    
θ

ω ω
=

+( )0

2
t

15.	 Óu‰w t£l ïa¡f¤âš bjhFga‹ KL¡f« Mu bt¡lUl‹ 

V‰gL¤J« nfhz¤â‰fhd nfhitia vGJf.

Éil.	t£l ïa¡f¤â‹ ntf« kh‰wkilí« nghbjšyh« 

JfŸ ikaneh¡F KL¡f« (ac) k‰W« bjhLnfh£L 

KL¡f« (at) ïu©ilí« bgW«.

	

aR
aC

at

r

	 ika neh¡F KL¡f« k‰W« bjhL nfh£L KL¡f« 

ït‰¿‹ bt¡l® TLjÈ‹ tÊna bjhFga‹ 

KL¡f¤âid (aR) bgwyh«.

	 ika neh¡F KL¡f« 
v
r

2

 vÅš, bjhFga‹ 

KL¡f¤â‹ vd kâ¥ig

	
a a v

rtR = +






2
2 2

	 ïªj¤ bjhFga‹ KL¡f«, Mu bt¡lUl‹ θ 

nfhz¤ij V‰gL¤J« nkY« nfhz« θ thdJ

	 tan θ =






a
v
r

t
2

 MF«.

III. 	beLÉdh¡fŸ:

1.	 bt¡l® TLjÈ‹ K¡nfhz Éâia ÉÇthf És¡fî«.
� [First Term-2018, Qy-2018 & 19; June-2019]

Éil.	(i)	 A
→

 k‰W« B
→

 v‹gd x‹W¡bfh‹W θ nfhz¤âš 

cŸs ïU bt¡l®fŸ v‹f. 

(ii)	 K¡nfhz ÉâÆ‹ go, bt¡l® A
→

 ‹ jiy¥gFâ 

bt¡l® B
→

‹ thš gFânahL ïiz¡f¥g£L mit 

ïu©L« xU K¡nfhz¤â‹ mL¤jL¤JŸs 

g¡f§fshf F¿¡f¥gL»w‹wd.

(iii)	 R
→

 v‹gJ K¡nfhz¤â‹ _oa g¡f¤âš vâ® 

tÇirÆš F¿¡f¥g£l bjhFga‹ bt¡l® v‹f.

(iv)	 α v‹gJ bjhFga‹ bt¡l® R
→

 MdJ bt¡l® 

A
→

îl‹ V‰gL¤J« nfhz« v‹f.

(v)	 j‰nghJ, bjhFga‹ bt¡l®, R
→

 = A
→

 + B
→

 

A

B
R

O A N

B

B sin θ

B cos θ

θα

(a)   bjhF¥ga‹ bt¡lÇ‹ v©kâ¥ò âir

(i)	 ΔABN ÈUªJ,

	 cos θ = 
AN
B  ; AN = B cos θ k‰W«

�  
cosθ = adj

hyp






	 sin θ  = 
BN
B  ; BN = B sinθ sinθ = opp

hyp






(ii)	 ΔOBN ÈUªJ,

		 OB2 	 =	 ON2 + BN2

	   	 R2 	 = 	( A + B cosθ)2 + (B sinθ)2

		  R2 	 = 	A2 + B2 cos2θ + 2AB cosθ + B2 sin2θ
  

R = A B A B AB→ →
+ = + +2 2 2 cosθ

	

	 (b) 	 bjhF¥ga‹ bt¡lÇ‹ âir: 

	 ΔOBN ÈUªJ,

tan α	=	
BN
ON

BN
OA AN

=
+

 tan α	=
Bsin

A + Bcos
θ

θ




  α	 = tan –1

B
A B

sin
cos

θ
θ+






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2.	 °nfyh® k‰W« bt¡l® bgU¡fšfË‹ g©òfis 
ÉtÇ. � [QY-2018 ; HY-2018 & 19]

Éil.	(i)	 °nfy®  bgU¡fÈ‹ bjhFga‹ kâ¥ò v¥nghJ« 

xU °nfy® MF«. 

(ii) 	� ïu©L bt¡l®fS¡F ïilna cŸs nfhz« 

FW§nfhz« vÅš (θ < 90º) °nfy® bgU¡fÈ‹ 

v©kâ¥ò ne®F¿ílD«, ÉÇnfhz« vÅš 

(90º < θ < 180º) vâ® F¿ílD« ïU¡F«.

(iii)	 °nfy® bgU¡fš gÇkh‰W Éâ¡F c£g£lJ. 

mjhtJ A
→

. B
→

 = B
→

. A
→

(iv)	 °nfy® bgU¡fš g§Ñ£L Éâ¡F c£g£lJ 

mjhtJ A
→

.( B
→

 + C
→

) =  A
→

. B
→

 + A
→

. C
→

(v)	 °nfy® bgU¡fÈ‹ go, ïu©L bt¡l®fS¡F 

ïil¥g£l nfhz«

	 θ =








−

→ →

cos .1 A B
AB

(vi)	 ïu©L bt¡l®fŸ ïizahf cŸs nghJ 

mjhtJ θ = 0°, vÅš mt‰¿‹ °nfy® 

bgU¡fš bgUk« MF«. VbdÅš	

	 cos θ = 1, A B AB→ →( ) =.
bgUk«

(vii)	 ïu©L bt¡l®fŸ x‹W¡bfh‹W vâuhf 

cŸsnghJ mjhtJ ̧  θ = 180° vÅš, mt‰¿‹ 

°nfy® bgU¡fš áWk« MF«. VbdÅš  

cos 180° = 1

	 A B AB→ →( ) = −.
áWk«

(viii)	 ïu©L bt¡l®fŸ x‹W¡bfh‹W br§F¤jhf 

cŸsnghJ, mjhtJ ̧ θ = 90° vÅš mt‰¿‹ 

°nfy® bgU¡fš RÊahF«. VbdÅš  

cos 90° = 0 vdnt mªj bt¡l®fis, br§F¤J 

bt¡l®fŸ (orthogonal vectors) vd miH¡fyh«.

(ix)	 xU bt¡l®, mnj bt¡lUl‹ °nfy® bgU¡fš 

brŒa¥g£lhš, mj‰F j‰rh®ò °nfy® bgU¡fš 

v‹W bga®.

	 ( A
→

)2 = A
→

 . A
→
 = AA cos θ = A2 ï§F nfhz« 

θ = 0º

	 ïj‹ v©kâ¥ò  A
→

 = A = A A
→ →

.

(x)	 XuyF bt¡l® n
∧

 I¡ fUJ«nghJ n
∧

. n
∧

 
� = 1 × 1 × cos 0º = 1.

	  vL¤J¡fh£lhf i
∧

 . i
∧

 = j
∧

 . j
∧

 = k
∧

. k
∧

 = 1.

(xi)	 br§F¤J XuyF bt¡l®fis¡ fUJ«nghJ  

( i
∧
, j

∧

 k‰W« k
∧

)

	 i
∧

. j
∧

 = j
∧

. k
∧

 = k
∧

 . i
∧
 = 1 .1 cos 90º = 0

(xii)	bt¡l® TWfË‹ mo¥gilÆš A
→

 k‰W« 

B
→

 bt¡l®fË‹ °nfy® bgU¡fiy¡ 

Ñœ¡f©lthW vGjyh«.

	 A B (A +A A ) .(B +B B )
→ → ∧ ∧ ∧ ∧ ∧ ∧

= + +. x y z x y zi j k i j k

	 A
→

. B
→

=  AxBx + AyBy + AzBz, k‰w mid¤J¥ 

bgU¡f‰gy‹fS« RÊahF«.

	 A
→

 ï‹ kâ¥ò A A A A A
→

= = + +x y z
2 2 2

	 bt¡l® bgU¡fÈ‹ (FW¡F¥ bgU¡fš) g©òfŸ

(i)	 ïu©L bt¡l®fË‹, bt¡l® bgU¡fš k‰bwhU 

bt¡liuna jU«. m›bt¡lÇ‹ âir, m›Éu©L 

bt¡l®fËdhyhd js¤â‰F¢ br§F¤jhf ïU¡F«. 

nkY« A
→

  k‰W« B
→

bt¡l®fŸ x‹W¡bfh‹W 

br§F¤jhf ïUªjhY«, ïšiyba‹whY« 

bjhFga‹ bt¡l® C
→

 ï›Éu©L bt¡l® 

fS¡F« br§F¤jhf ïU¡F«.

(ii)	 ïu©L bt¡l®fË‹ bgU¡fš 

gÇkh‰WÉâ¡F c£glhJ mjhtJ  

A
→

 ×  B
→

 ≠ B
→

 × A
→

 Mdhš A
→

 × B
→

  

= – [ B
→

 × A
→

]. nkY« A B B A
→ → → →

× = ×   

= AB sin θ mjhtJ A
→

 × B
→

 k‰W« B
→

 × A
→

 ït‰¿‹ 

v©kâ¥òfŸ rk«. Mdhš ïitÆu©L« 

vâbuâ® âirÆš brašgL«. 

(iii)	 ïu©L bt¡l®fË‹ bt¡l® bgU¡fš  

sin θ = 1 v‹w ÃgªjidÆš (θ = 90º) bgUk 

kâ¥ig bgW«. mjhtJ bfhL¡f¥g£l bt¡l®fŸ 

br§FjJ bt¡l®fŸ vÅš bt¡l® bgU¡fš 

bgUkkâ¥ig¥ bgU«.

	 A B AB→ → ∧

×( ) =
bgUk«

n

(iv)	 ïu©L RÊa‰w bt¡l®fË‹, bt¡l® 

bgU¡fš sin θ = 0, v‹w ÃgªjidÆš  
(θ = 0º k‰W« 180º) áWk kâ¥ig¥ bgW«.

	 A B
→ →

×



 =

áWk«
0
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	 mjhtJ bfhL¡f¥g£l bt¡l®fŸ, x‹W¡bfh‹W 
ïizahfnth mšyJ vâuhfnth cŸsnghJ, 
mt‰¿‹ bt¡l® bgU¡fš gy‹ RÊahF«.

(v)	 j‰rh®ò bt¡l® bgU¡fš mjhtJ xU bt¡liu 
mnj bt¡lUl‹ FW¡F bgU¡fš brŒí«nghJ 
mJ RÊkâ¥ig¥ bgW«. mjid RÊbt¡l® 
v‹W miH¡fyh«.

A A AAsin 0º 
→ → ∧ →

× = =n 0
	 ïa‰ãaÈš RÊ bt¡l® vËikahf RÊ v‹nw 

F¿¡f¥gL»wJ.

(vi)	 XuyF bt¡l®fË‹ j‰rh®ò bt¡l® bgU¡fY« 

RÊahF«.

i i j j k k
∧ ∧ ∧ ∧ ∧ ∧ →

× = × = × = 0
(vii)	tyJif âUF ÉâÆ‹go, br§F¤J XuyF 

bt¡l®fË‹ bt¡l® bgU¡fš Ñœ¡f©lthW 

fhz¥gL«.

	 i j k j k i
∧ ∧ ∧ ∧ ∧ ∧

× = × =, k‰W« k i j
∧ ∧ ∧

× =

	
k
∧

j
∧

k
∧

j
∧

i
∧i

∧

	 nkY«, bt¡l® bgU¡fš gÇkh‰W Éâ¡F 

c£glhjjhš,  Ñœ¡fhQkhW vGjyh«.

	 j i k k j i
∧ ∧ ∧ ∧ ∧ ∧

× = − × = −,  k‰W« i k j
∧ ∧ ∧

× = −
(viii)	bt¡l® TW KiwÆš ïu©L bt¡l®fË‹ 

bt¡l® bgU¡fiy Ñœ¡f©lthW f©l¿ayh«.

A B A A A
B B B

→ →

∧ ∧ ∧

× =
i j k

x y z

x y z

	 =   i
∧

 (AyBz – AzBy) + j
∧

 (AzBx – AxBz)

	   	�  + k
∧

 (AxBy – AyBx)

	 F¿¥ò: j
∧

T¿‹ bgU¡fÈ‹ tÇirahdJ 

i
∧ th TW k‰W« k

∧
th TWfË‹ bgU¡fÈ‹ 

tÇirÆÈUªJ khWg£L cŸsij¡ ftÅ¡fî«.

(ix)	 A
→

 k‰W« B
→

 v‹w ïu©L bt¡l®fis 

ïizfu« x‹¿‹ mL¤jL¤j g¡f§fshf¡ 

fUâdhš A
→

 × B
→

 ï‹ v©kâ¥ò m›Éiz 

fu¤â‹ gu¥gsit¡ bfhL¡F«. ïjid gl« 

fh£L»wJ.	

A

B

θ

A×B =  A  B sin θ

A×B
→

→

→ →

ïizfu« x‹¿‹ gu¥gsî

	 xU ïizfu¤ij ïu©L rk msîŸs 

K¡nfhzkhf¥ ãÇ¡f Koí«. bt¡l® A
→

 k‰W« 

B
→

 ïUg¡fkhf¡ bfh©l xU K¡nfhz¤â‹ 

gu¥gsî v‹gJ 
1
2 A B

→ →
×  ¡F rkkhf ïU¡F«. 

ïJ gl¤âš fh£l¥g£LŸsJ. 

A

B

2
A×B

→

→ → →

K¡nfhz¤â‹ gu¥gsî

	 ïa‰ãaÈš ga‹gL¤j¥gL« gšntW msîfŸ 

bt¡l® bgU¡fÈ‹ thÆyhf tiuaiw 

brŒa¥gL»‹wd. F¿¥ghf¢ RH‰áÆ‹ 

Éisîfis, vL¤J¡fh£L« âU¥òÉir, 

nfhz cªj« ngh‹w msîfis tiuaiw 

brŒí« nghJ bt¡l® bgU¡fš ga‹gL»wJ.

3.	 khwhj KL¡f« bg‰w bghUË‹ ïa¡f¢ rk‹ghLfis 
tUÉ¡fî«.�  [Govt. MQP-2018; Qy-2019; Sep-2021] 

Éil.	(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«.

(iii)	 ‘S’ v‹gJ ïl¥bga®¢áahF«.

(a)  âirntf« - neu« bjhl®ò

(i)	 KL¡f«, a = 
dv
dt

 ;  dv = a dt

(ii)	 ïUòwK« bjhifÆl,

	
dv a dt 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]
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(ii)	 	
ïUòwK« bjhifÆl 

		  ds
s t

0 0

+∫ ∫∫= udt at dt
t

0

 

	     S= +ut 1
2

2at   �

(c)  âirntf« - ïl¥bga®¢á bjhl®ò:

(i) 	 KL¡f«, a dv
dt

dv
ds

ds
dt

dv
ds

v= = =

(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

4.	 ã‹tU« bghU£fË‹ ïa¡f¢ rk‹ghLfis tUÉ¡fî«.

 (m) 	 br§F¤jhf ÑnH ÉG« bghUŸ

(M)	 br§F¤jhf v¿a¥g£l bghUŸ.

Éil.	 (m) br§F¤jhf ÑnH ÉG« bghUŸ:

(i)	 'h' cau¤âÈUªJ ÉG« 'm' Ãiwíila 

bghUis¡ fUJf. vd¡ fUJf. 

(ii)	 fh‰¿‹ jil ïšiy vdî«, òÉ¡F mU»š 

<®¥ã‹ KL¡f« kh¿È vdî« fUJf. 

(iii)	 bghUshdJ Y-m¢R âirÆš u Mu«g 

âirntf¤âš v¿a¥gL«nghJ, t fhy¤âš 

mj‹ ïWâ âirntf« v k‰W« ïl¥bga®¢á 

y v‹f. nkY« ïj‹ KL¡f« a thdJ  

g ¡F¢rk«.

(iv)	 ïjdhš ïa¡f¢ rk‹ghLfŸ,

			  v 	 = 	u + gt

			  y	 =	 ut + 
1
2

gt2
			   v2	 =	 u2 + 2gy
(v)	 Mu«g âirntf« u = 0 vÅš,

			  v	 =	 gt

			  y	 =	
1
2

gt2

			  v2	 =	 2gy
(vi)	 T v‹gJ bghUŸ jiuia bjhl MF« fhy« 

vÅš t = T k‰W« y = h.

			  h	 =	
1
2

gT2

			  T	 =	  
2h
g

(vii)	jiuia bjhL«nghJ bghUË‹ ntf«,

		  v
jiu

  = 2gh

		    v
jiu

 = 2gh  

	 (M) br§F¤jhf v¿a¥g£l bghUŸ

(i)	 'u' Mu«g âirntf¤Jl‹ br§F¤jhf nkšneh¡» 

v¿a¥g£l 'm' Ãiwíila bghUŸ x‹iw¡ 

fUJf.

(ii)	 fh‰¿‹ jil ïšiy vdî«, òÉ¡F mU»š 

<®¥ã‹ KL¡f« kh¿È vdî« fUJf.

(iii)	 t fhy¤âš bghUË‹ ïWâ âirntf« v k‰W« 

ïl¥bga®¢á y v‹f. nkY«, ïj‹ KL¡f« a 

thdJ - g ¡F¢rk«.

(iv)	 ïjdhš ïa¡f¢ rk‹ghLfŸ,

	 		 	 v  = u – gt 

				   y  = ut – 
1
2

gt2

				   v2 = u2 – 2gy 

5.	 »il¤js¤Jl‹ θ nfhz« rhŒthf v¿a¥g£l 

v¿bghUŸ x‹¿‹ »il¤js beL¡f« k‰W« bgUk 

cau« M»at‰¿‰fhd rk‹ghLfis¥ bgWf.

� [Qy, Hy-2018]

Éil.	(i) 	 »il¤js¤Jl‹  q nfhz¤âš v¿a¥gL« 

v¿bghUË‹ Mu«g âirntf« u
�

 v‹f. 

ïjid¡ Ñœ¡f©lthW vGjyh«. 

u u i u ix y

� � �= +

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

order@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


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

TLjš Édh¡fŸ

I.	 xU kâ¥bg© Édh¡fŸ:

� 1 kâ¥bg©

m.	 rÇahd Éilia nj®ªbjL¤J vGJf:

1.	 ã‹tU« R‰¿š vJ c©ik?

(a)	 °nfy® msî xU eilKiwia cŸsl¡»aJ.

(b)	 °nfy® msî bt‰¿l¤âš xU òŸËÆÈUªJ 

k‰bwh® òŸËÆš ntWglhJ.

(c)	 °nfy® msîfS¡F v©kâ¥ò k£Lnk c©L. 

âir ïšiy.

(d)	 xU °nfy® msî vâ®kiw kâ¥òfËš vL¤J¡ 

bfhŸs¥glhJ.

� [Éil. (c) °nfy® msîfS¡F v©kâ¥ò 

� k£Lnk c©L. âir ïšiy.]

2.	 A = i + j k‰W« B = i – j ïa‰¿‰»ilnaahd 

nfhz«

(a)	 45°	 (b)	 90°	 (c)	 –45°	 (d)	 180°�
� [Éil. (b) 90°]

3.	 Ãiybt¡l® 
�
r  ‹ TW x m¢áš bgU« kâ¥ò bgW« 

vÅš

(a)	 �r –x m¢áš cŸsnghJ

(b)	 �r –x m¢Rl‹ nfhz« 45° cUth¡F«nghJ

(c)	 �r –y m¢áš cŸsnghJ

(d)	 �r – vâ®kiw y m¢áš cŸsnghJ

� [Éil. (a)  r  –x m¢áš cŸsnghJ]
4.	 M‰wš, mG¤j«, Ä‹Rik, cªj«, âw‹ ït‰¿š 

vJk£L« bt¡l® msî.

(a)	 mG¤j«	 (b)  âw‹

(c)	 cªj«		 (d)  Ä‹fs«�[Éil. (c) cªj«]
5.	 bt¡lÇ‹ Ús«:

(a)	 v¥bghGJ« vâ®kiw msî

(b)	 v¥bghGJ« ne®kiw msî

(c)	 vâ®kiw mšyJ ne®kiw

(d)	 λ Mš F¿¡f¥gL«.

� [Éil. (b) v¥bghGJ« ne®kiw msî]
6.	 ‘flªj bjhiyî’ xU °nfy® msî, ____ xU 

bt¡l® msî

(a)	 ntf«			   (b)	 Ús«

(c)	 neu«			   (d)	 ïl¥bga®¢á

� [Éil. (d) ïl¥bga®¢á]

7.	 xU v¿bghUË‹ »il¤js beL¡f« 50 m. v¿a¥g£l 

nfhz« 15° ïJ 45° nfhz¤âš v¿a¥g£lhš ïj‹ 

beL¡f«

(a)	 125 m	 (b)	 75 m	 (c)	 100 m	 (d)	 150 m
� [Éil. (c) 100 m]

8.	 ã‹tUtdt‰¿š ïU gÇkhz ïa¡f«

(a)	 j©lths¤âš bršY« xU òift©oÆ‹ 

ïa¡f«

(b)	 òÉ¡F mU»š òÉ <®¥ãdhš jilÆ‹¿ ÉG« 

ïa¡f«

(c)	 xU JfshdJ xU js¤âš xU tisî¥ ghijÆš 

ïa§FtJ

(d)	 gy¤j fh‰W åR«nghJ xU g£l¤ij¥ gw¡f 

ÉLjš.

� [Éil. (c) xU JfshdJ xU js¤âš xU 

� tisî¥ ghijÆš ïa§FtJ]

9.	 xnu cau¤âÈUªJ ïU«ò gªJ k‰W« ïwF ïu©L« 

xnu neu¤âš ÉG»‹wd. ïit ïu©L« jiuia 

mila vL¤J¡bfhŸS« neu«

(a)	 rk«

(b)	 ïU«ò¥ gªJ K‹djhf jiuia milí«

(c)	 ïwF ÉiuÉš jiuia milí«

(d)	 Ãiwia¢ rh®ªjJ.� [Éil. (a) rk«]
10.	 v¿ bghUË‹ ïa¡fkhdJ

(a)	 bjhl¡f âirntf« khwhj kâ¥ig¥ 

bg‰¿U¡fhJ.

(b)	 ïU âirntf§fË‹ T£L Éisî

(c)	 xU gÇkhzKilaJ.

(d)	 òÉ <®¥ò Éiria¢ rh®ªjjšy.

� [Éil. (b) ïU âirntf§fË‹ T£L Éisî]

11.	 »uhÄa Éisah£lhd ‘»£oòŸ’Ëš òŸË‹ ghij

(a)	 t£l¥ghij		

(b)	 ne®¡nfh£L¥ghij

(c)	 gutisa¥ ghij

(d) 	 tisî¥ ghij

� [Éil. (c) gutisa¥ ghij]

12.	 xU KG t£l« ______ nuoaid¡ F¿¡F«.

(a)	 60	 (b)	 π	 (c)	 2π	 (d)	
π

180 �

� [Éil. (c) 2π]
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13.	 nfhz KL¡f¤â‹ âir

(a)	 nfhz¤âir ntf¤â‹ âirÆnyna ïU¡f 

nt©oa mtáaÄšiy.

(b)	 nfhz¤âir ntf¤â‹ âirÆš ïU¡F«.

(c)	 RHš m¢á‹ vâ® âirÆš ïU¡F«.

(d)	 âirna ïšiy.�

[Éil. (a) nfhz¤âir ntf¤â‹ âirÆnyna 

� ïU¡f nt©oa mtáaÄšiy.]

14.	 Óuhd t£l ïa¡f¤âš âirntf«

(a)	 bjhLnfh£o‰F vâ®âirÆš brašgL«.

(b)	 ntf« bjhl®ªJ kh‰wkilí«.

(c)	 bjhLnfh£L¤ âirÆš brašgL»wJ.

(d)	 t£l¤â‹ ÛJ brašgL»wJ.�

[Éil. (c) bjhLnfh£L¤ âirÆš brašgL»wJ.]

15.	 nfhz ïa¡f¤â‹ ïa¡f rk‹ghLfŸ

(a)	 ne®¡nfh£L KL¡f¤âš cŸs bghU£fS¡F¥ 

bghUªJ«.

(b)	 nfhzKL¡f« cila bghUŸfS¡F¥ bghUªJ«

(c)	 khwhj ne®¡nfh£L KL¡f¤âš cŸs bghU£fS¡F¥ 

bghUªJ«.

(d)	 khwhj nfhzKL¡f« cila bghU£fS¡F¥ 

bghUªJ«. �  

[Éil. (d) khwhj nfhzKL¡f« � cila 

bghU£fS¡F¥ bghUªJ«.]

16.	 ã‹tU« ïa‰ãaš msîfËš vJ °nfyh® msî 
ïšiy. 

(a)	 Ãiw			   (b)	 Ús«

(c)	 cªj«			  (d)	 KL¡f¤â‹ msî

� [Éil. (c) cªj«]
17.	 xU ïa‰ãaš msÉ‹ gÇkhz« X vd xU 

rk‹gh£oš bfh©lhš Éir = 
X

ml®¤â
 

(a)	 M1L4T–2		  (b)	 M2L–2T–2

(c)	 M2L2T–2		  (d)	 M1L–4T–1

� [Éil. (d) M1L–4T–1]

18.	 A
��

 v‹gJ br§F¤jhf nkšneh¡»í« B
��

 òŸË 
tl¡F neh¡»í« cŸs òŸËfshdhš bt¡l® 

bgU¡f« A B
�� ��

¥¥  = 

(a)	 nk‰fhf		  (b)	 »H¡F neh¡»

(c)	 RÊ			   (d)	 Ñœneh¡» F¤jhf

� [Éil. (a) nk‰fhf]

19.	 xU bt¡lÇ‹ Ús«

(a)	 v¥nghJ« xU vâ®kiw msî

(b)	 v¥nghJ« xU ne®kiw

(c)	 vâ®kiw mšyJ ne®kiw

(d)	 VJÄšiy

� [Éil. (b) v¥nghJ« xU ne®kiw]

20.	 xU v¿bghUË‹ »il¤js å¢R nfhz«  
15° š 50mš Ãiyahf cŸsJ. nfhz« 45° š mnj 
ntf¤âš mj‹ å¢R

(a)	 125 m			   (b)	 75 m
(c)	 100 m	 	 	 (d)	 150 m
� [Éil. (c) 100 m]

21.	 ïa¡fÉaš v‹gJ vªâuÉaÈ‹ xU ãÇî 
ïa¡f¤âid V‰gL¤J« ........... I¡ fU¤âš 
bfhŸshkš ïa¡f¤ij g‰¿ k£L« TWtJ.

(a)	 ïl¥bga®¢á		 (b)	 Ãiw

(c)	 ïa¡f«		  (d)	 Éir

� [Éil. (d) Éir]

22.	 xU Ãiw¡F F¿¥ã£l kâ¥ò«, RÊ gÇkhzK« 
cŸsbjÅš mJ

(a)	 òŸË Ãiw		  (b)	 ne®¡nfh£L Ãiw

(c)	 RH‰á Ãiw		  (d)	 fd Ãiw

� [Éil. (a) òŸË Ãiw)
23.	 K¥gÇkhz ïa¡f¤â‰F vL¤J¡fh£L

(a)	 òÉ¡fUnf <®¥òÉirahš ÑnH ÉG« bghUŸ

(b)	 xU miwÆš C®ªJ bršY« ó¢á

(c)	 nkf§fË‹ ïa¡f«

(d)	 ntfkhf brY¤j¥gL« ÚuhÉ glF

� [Éil. (c) nkf§fË‹ ïa¡f«]
24.	 xnu nfh£o‹ tÊna brašgL« bt¡l®fS¡F 

ïilg£l nfhz« 0° mšyJ 180°  vÅš mit 

(a)	 xU nfh£L bt¡l®fŸ

(b)	 XuyF bt¡l®fŸ	
(c)	 bjhFga‹ bt¡l®fŸ

(d)	 vâ® ïiz bt¡l®fŸ

� [Éil. (a) xU nfh£L bt¡l®fŸ]
25.	 ne® k‰W« nfhz âir ntf¤â‰F cŸs bjhl®ò 

_______ MF«.

(a)	 V R
-

ω
		  (b)	 V − ω

r
(c)	 v = rω2		  (d)	 v = rω

� [Éil. (d) v = rω]
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80 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ  I  

IV.	 beLÉdh¡fŸ:�  5 kâ¥bg©fŸ

1.	 ïa¡f§fË‹ tiffis vL¤J¡fh£Ll‹ ÉtÇ.

Éil.	ïa¡f¤â‹ tiffŸ. m‹whl thœÉš Ñœ¡f©l 

tifahd ïa¡f§fis eh« fhzyh«.

(i)	 ne®nfhL ïa¡f«

	 xU bghUŸ ne®¡nfh£oš ïa§»dhš m›Éa¡f« 

ne®¡nfh£L ïa¡f« vd miH¡f¥gL«.

	 vL¤J¡fh£LfŸ

	 1.	 neuhd xLghijÆš XL« jlfs åu®

	 2.	 òÉÆid neh¡» ÉG« bghUŸ.

(ii)	 t£l ïa¡f«

	 t£l¥ghijÆš ïa§F« bghUË‹ ïa¡f«, 

t£l ïa¡f« vd miH¡f¥gL«.

	 vL¤J¡fh£LfŸ

	 1.	 fÆ‰¿š f£L¥g£L RH‰w¥gL« fš.

	 2.	 òÉÆid¢ R‰¿ tU« bra‰if¡ nfhË‹ 

ïa¡f«.

(iii)	 RH‰á ïa¡f«

	 vªj xU â©k¥bghUS« xU m¢áid¥ 

bghW¤J RHY« nghJ, m›Éa¡f« RH‰á 

ïa¡f« vd miH¡f¥gL«. m¢RH‰áÆ‹ 

nghJ  â©k¥bghUËš cŸs vªj xU 

òŸËí« m›t¢áid bghW¤J t£l ïa¡f¤ij 

nk‰bfhŸS« (RHš m¢áš cŸs òŸËia¤ 

jÉ®¤J.

	 vL¤J¡fh£LfŸ

	 1.	 m¢áid¥ bghW¤J RHY« t£l tot¤j£L.

	 2.	 m¢áid¥ bghW¤J j‹id¤jhnd R‰W« 

òÉ.

(iv)	 mâ®î ïa¡f«

	 bghUbsh‹W Ãiyahd xU òŸËia¥ 

bghW¤J K‹D« ã‹D« ïa¡f¤âid 

nk‰bfh©lhš, m›Éa¡f« mâ®Éa¡f« 

vd¥gL«. áy neu§fËš ï›Éa¡f« miyî 

ïa¡f« vdî« miH¡f¥gL«.

	 vL¤J¡fh£LfŸ

	 1.	 »£lh® (Guitar) ïir¡fUÉÆš cŸs 

mâ®tilí« f«ã.

	 2.	 CŠrÈ‹ ïa¡f«.

nkny Tw¥g£l ïa¡f§fŸ k£Lkšyhkš ÚŸt£l 

ïa¡f« k‰W« tÇ¢RUŸ ïa¡f« (Helical) ngh‹w 

ntW ïa¡f§fS« eilKiwÆš rh¤âakhF«.

2.	 bjhif E© fÂj¤â‹ mtáa« ahJ? ïij¡bfh©L 
gu¥ãid¡ fhQ« Kiwia vL¤J¡fh£Ll‹ ÉtÇ.

Éil.	(i)	 bjhifÆlš v‹gJ gu¥ãid¡ f©l¿í« xU 

brayhF«. áy xG§fhd tot§fS¡F vËjhf 

gu¥ãid¡ f©l¿ayh«. Mdhš xG§f‰w 

tot§fË‹ gu¥ãid m›thW fhzKoahJ. 

ï¤jifa ne®îfËš bjhif E©fÂj¤ij¥ 

ga‹gL¤â vËikahf gu¥ãid¡fz¡»lyh«.

(ii)	 vL¤J¡fh£lhf gl¤âš fh£oíŸs br›tf« 

k‰W« xG§f‰w tisnfhL M»at‰iw¡ 

fUJf. br›tf¤â‹ gu¥ò A = Ús« ×  mfy« 

= (b – a) c vd vËjhf¡ f©l¿ayh«. Mdhš 

xG§f‰w tisnfh£o‹ ÑnH mikí« gu¥ig 

m›thW fhz KoahJ. 

br›tf« k‰W« xG§f‰w tisnfh£o‹  

ÑnH V‰gL« gu¥ò

(iii)	 f(x)  v‹w rh®ghf¡ fUj¥gL« xG§f‰w 

tis¡nfh£o‰F ÑnH cŸs gu¥ò fh£l¥g£LŸsthW 

br›tf¥ g£ilfshf¥ ãÇ¤J, mt‰¿‹ TLjiy 

xG§f‰w tisnfh£o‰F ÑnH cŸs gu¥ã‹ 

njhuhakhf¡ bfhŸsyh«.

	 A ≈ f (a) ∆x + f (x1) ∆x + f (x2) ∆x + f (x3) ∆x

(iv)	 ï§F f (a) v‹gJ x = a v‹w ÃiyÆš f 
(x) ï‹ kâ¥ghF«, nkY« f (x1) v‹gJ  

x = x1 v‹w ÃiyÆš f (x)  ï‹ kâ¥ghF«. 

ï›thnw k‰w kâ¥òfisí« fhz nt©L«. 

br›tf¥g£ilfË‹ v©Â¡if mâfÇ¡F« 

nghJ, gu¥ig msÉLjÈ‹ JšÈa¤j‹ik 

bk‹nkY« mâfÇ¡F«.
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  2 ➠ ïa¡fÉaš 81

y

x

f(x2)
f(x1)
f(a)

f(x3)
f(x)

a b∆x x1 x2 x3

f(b)

tisnfh£o‰F ÑnH cŸs gu¥ò br›tf¥g£ilfË‹ 

bkh¤j¥gu¥ãdhš F¿¡f¥gL»wJ

(v)	 tisnfh£o‰F ÑnH cŸs gu¥ãid N 

g£ilfshf¥ gF¡F«nghJ, tisnfh£o‰F¡ 

ÑnH cŸs gu¥ig

	 A
N

= ∆
=

∑ f x xn n
n

( )
1

 vd¡ F¿¥ãlyh«.

	 br›tf¥ g£ilfË‹ v©Â¡if <Çyh 

kâ¥ãid beU§F«nghJ N → ∞ mt‰¿‹ 

TLjš, bjhifÆlyhf khW»wJ.

A = ∫ f x dx
a

b

( )

	 (F¿¥ò : N → ∞ vÅš ∆x → 0) 
(vi)	 ïªj bjhifÆlš tisnfhL f (x) ¡F ÑnH 

cŸs bkh¤j¥ gu¥ãid¡ bfhL¡»wJ.

vL¤J¡fh£LfŸ

	 bghUbsh‹W a òŸËÆÈUªJ b òŸË¡F 

xU gÇkhz ïa¡f¤âš efU«nghJ Éir  

f(x) Mš brŒa¥g£l ntiyia¡ Ñœ¡f©lthW 

F¿¥ãlyh«.

W F= ∫ ( )x dx
a

b

	 (ï§F °nfy® bgU¡fš mtáaÄšiy. VbdÅš 

bghUŸ xU gÇkhz ïa¡f¤ij nk‰bfhŸ»wJ)

1.	 ÉirÆdhš brŒa¥g£l ntiy, Éir - 

ïl¥bga®¢á tisnfh£o‰F ÑnH cŸs 

gu¥ã‰F¢ rk« v‹gij gl« fh£L»wJ.

ÉirÆdhš brŒa¥g£l ntiy

2.	 t = 0 k‰W« t  = t1 v‹w á¿a fhy ïilbtËÆš 

ÉirÆdhš V‰g£l fz¤jh¡if bjhif Ælš 

_y« fz¡»lyh«.

	 fz¤jh¡F I F= ∫ dt
t

0

1

	 Éir¢rh®ò f (t) k‰W« neu« (t) tiugl¤â‹ gu¥ò 

fz¤jh¡»‰F¢ rk« gl¤âš fh£l¥g£LŸsJ.

(s)

(N
)

fz¤jh¡FÉ
i

r

neu«

ïa‰ãaš msî x‹¿id tiugl« thÆyhf 

F¿¥ã£L¡ fh£Ljš

3.	 Óu‰w ïa¡f¤âš cŸs bghUŸfË‹ âirntf kh‰w¤jhš 

V‰gL« ïa¡f tif ahJ? mj‹ tiffis ÉtÇ.

Éil.	KL¡» Él¥g£l ïa¡f«:

(i)	 Óu‰w ïa¡f¤âš cŸs bghUË‹ âirntf« 

x›bthU neu¤âY« kh‰wkilªJ bfh©nl 

ïU¡F«. mjhtJ âirntf« neu¤ij¥ 

bghU¤J kh‰wkilªJ bfh©nl ïU¡F«.  

ï›tifahd ïa¡f¤â‰F KL¡»Él¥g£l 

ïa¡f« v‹W bga®.

(ii)	 KL¡»Él¥g£l ïa¡f¤âš XuyF neu¤âš 

kh‰wkilªj bghUË‹ âirntf« rkkhf 

(kh¿Èahf) ïU¥ã‹, m¥bghUŸ Óuhf 

KL¡»Él¥g£l ïa¡f¤âš cŸsJ vd¡fUjyh«.

(iii)	 XuyF neu¤âš kh‰wkilªj bghUË‹ 

âirntf« bt›ntW neu¤âš bt›ntwhf 

ïU¥ã‹ m¥bghUŸ Óu‰w KL¡»Él¥g£l 

ïa¡f¤âš cŸsJ vd¡ fUjyh«. 
	 ruhrÇ KL¡f«:

(i)	 ∆t = (t2 – t1) fhy ïilbtËÆš âirntf« 

v
→

1 ÈUªJ v
→

2  ¡F kh‰wkilªj bghUË‹ 

ruhrÇ KL¡f¤ij, âirntf khWghL k‰W« 

vL¤J¡bfh©l fhy ïilbtË ∆t = (t2 – t1) 
ït‰¿‹ jfî vd tiuaiw brŒayh«.
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[91]

ïa¡f ÉâfŸ03
myF

→
F = 

 → 
dp
dt

→
v

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

ÃidÉš bfhŸs nt©oait

(1)	 xU òÉ <®¥ò myF Éir xU bghUË‹ vilia F¿¥ãl¥ ga‹gL»wJ. 

	   mjhtJ Ãiw   20 kg = 20 kgwt or 20 kg f.
	   vdnt, ïj‰F eilKiw (Practical units) myFfŸ vd¥gL«.  

(2)	 ÉirÆ‹ jÅ¤j myF (Absolute Units  of force) :
	   SI 	 : 1 N 	  = 1 kg × 1 ms–2 = 1 kg ms–2

	   C.G.S 	: 1 dyne = 1g × 1 cms–2 = 1 g cms–2

(3)	 òÉ <®¥ò myF Éir (Gravitational Units of force) : 
	 SI 1 kg wt  	 = 1 kg f  = 9.8N

	   C.G.S 	: 1 gwt	 = 1 8 t = 980 dyne
	   Ãô£l‹ - il‹ bjhl®ò

	 1 N =   Kg × 1 ms2 = 1000g × 100 cms–2 = 105 gcms–5

	 1 N =   105 dyne	
(4)	 Ãô£lÅ‹ 2« Éâ¥go bfhL¡f¥g£l Éil = ne®¡nfh£L cªj¤âš V‰gL« khWgh£L åj«

	 F = 
dp
dt  = ma = m  v - u

t( ( 
	 ïu©lh« tif¢rk‹gh£o‹ Éâ¥go= 

→
F = md2t

dt2   
(5)	 (i)	� ne®¡nfh£L cªjš 

→p  = m→v  x¤j Ãiwiaíila bghUŸfË‹ ne®¡nfh£L cªj« mt‰¿‹ 

âirntf§fS¡F ne®jfÉš ïU¡F«.

		  V1 > V2 P1 > P2     P 
→

V→

m = kh¿
È

	

	   (ii)	� x¤j âirntf§fis cila bghUŸfË‹ ne®¡nfh£L cªjkhdJ mt‰¿‹ Ãiw¡F ne®¤ jfÉš 

ïU¡F«.		   

		
P1

P2

 = 
m1  

m2
    P 

→

m→

v =
 kh¿

È
    m1 > m2   P1 > P2

	   (iii)	� bghUË‹ âirntf§fŸ mt‰¿‹ ÃiwfS¡F vâ®¤ jfÉš ïU¡F«.

		
V2

V1

 = 
m1    

m2
              V

 →

m→

P = kh¿È

	            m1 > m2 V1 > V2

	 xuyF Éir = XuyF Ãiw ×  XuyF KL¡f«.
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96 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 ; Mar-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 

fh£l¥g£LŸsthW, 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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98 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I    

âirÆ‹ Ãiyk« :

(i)	 rhiz¡ fšÈD¡F vâuhf mj‹ÛJ f¤â k‰W« 
mÇthŸ kid ngh‹w T® brŒa nt©oa 
bghU£fis mG¤J« nghJ, Ô¥ bgh¿fŸ 
mj‹ bjhLnfhL âirÆš gw¥gJ.

(ii)	 kiHahdJ F¤jhf óÄia neh¡» ÉG« 
j‹ikiaíilaJ. mj‹ âiria kh‰¿¡ 
bfhŸs ïayhJ. vdnt, kiHÆ‹nghJ Fil 

ão¥gJ âirÆ‹ Ãiyk« j¤Jt¤ij¡ bfh©lJ.

2.	 Ãô£lÅ‹ ïu©lhtJ Éâia¡ TWf. 
� [First Mid-18; Mar-2019; HY-2019]

Éil.	 �xU bghUË‹ ÛJ brašgL« ÉirahdJ, mªj¥ 

bghUË‹ cªj khWgh£L åj¤â‰F rkkhF«.

	  
→
F = 

 → 
dp
dt

 	v¥bghGbjšyh« xU bghUË‹ cªj¤âš 

kh‰w« V‰gL»wnjh m¥bghGbjšyh« m¥bghUË‹ ÛJ 

Éir brašgL»wJ. 
→
P = m

→
v  vd tiuaW¡f¥gL»wJ.

3.	 xU Ãô£l‹ - tiuaW.

Éil.	 �1 kg Ãiwíila bghUË‹ ÛJ xU Éir brašg£L, 

mªj ÉirÆ‹ âirÆnyna  KL¡f¤ij V‰gL¤âdhš 

m›ÉirÆ‹ msnt xU Ãô£l‹ vd¥gL«.

4.	 fz¤jh¡F v‹gJ cªj¤âš V‰gL« kh‰w« v‹W 
És¡Ff.

Éil.	Äf mâf Éir, Äf¡FW»a neu¤â‰F xU bghUË‹ÛJ 
brašg£lhš m›Éiria fz¤jh¡F Éir mšyJ 
fz¤jh¡F v‹W miH¡fyh«.

	 F v‹w Éir, Äf¡ FW»a neu ïilbtËÆš (∆t)
xU bghUË‹ÛJ brašg£lhš Ãô£l‹ ïu©lh« 

ÉâÆ‹ v© kâ¥ò toÉš ïªÃfœÉid ã‹tUkhW 

F¿¥ãlyh«.   Fdt  =  dp
	 bjhl¡f neu« ti k‰W« ïWâ neu« tf  v‹w fhy 

ïilbtËÆš ï¢rk‹gh£il bjhifÆl 

	       
dp F dt

t

t

i

f

i

f

= ∫∫

	   Pf – Pi =  dp F dt
t

t

i

f

i

f

= ∫∫
	 pi v‹gJ ti  v‹w neu¤âš bghUË‹ Mu«g 

cªj« 

	 pf v‹gJ tf  v‹w neu¤âš bghUË‹ ïWâ cªj«

	 ïJ bghUË‹ cªj kh‰w¤â‰F¢ rkkhF«.

	 pf – pi = ∆ p v‹gJ tf – ti = ∆ t v‹w neu 

ïilbtËÆš bghUËš V‰g£l cªj kh‰wkhF«.

	 bjhifpL F F F Fdt dt t t t
t

t

t

t

f i

i

f

i

f

= = − =∫ ∫ ( ) �=J v‹gJ fz¤jh¡F vd¥gL«.  

nkY« ï¡fz¤jh¡F bghUË‹ cªj kh‰w¤â‰F 

rkkhF«.

5.	 xU bghUis ef®¤j m¥bghUis ïG¥gJ Rygkh? 
mšyJ jŸStJ Rygkh? jÅ¤j bghUË‹ 
Éir¥gl« tiuªJ És¡Ff. � [QY-2019]

Éil.	 �1.	 xU bghUŸ jŸs¥gL«nghJ

		  1.	� bghUŸ x‹iw RÊ Kjš π / 2tiuÆyhd 

F¿¥ã£l nfhz¤âš jŸS«nghJ, 

bghUË‹ÛJ brY¤j¥gL« òw Éir 

Fgu¥ã‰F ïizahf F sin θ  v‹W« 

gu¥ã‰F¢ br§F¤jhf F cos θ  v‹W« 

gF¡f¥gL»wJ.

		  2.	� bghUË‹ ÛJ brašgL« Ñœneh¡»a 

bkh¤j Éir mg + F cos θ.  ïjdhš  

bghUŸÛJ brašgL« br§F¤J 

Éir mâfÇ¡»wJ.  v›Éj KL¡fK« 

ïšiyahjyhš 

			   Npush = mg + F sin θ � ...(1)
		  3.	� ïj‹ Éisthf XŒîÃiy cuhŒÉ‹ 

bgUk kâ¥ò« ã‹tUkhW mâfÇ¡F«. 

			   fs
max = μs Npush = μs (mg + F cos θ ) ...(2)

			�   bghUis¤ jŸSt‹ _y« 

ef®¤Jtj‰F mâf Éir njit¥gL« 

v‹gij m¿ah«.

	 2.	 bghUŸ ïG¡f¥gL«nghJ

		  1.	� bghUbsh‹iw θ nfhz¤âš 

ïG¡F«nghJ bghUË‹ÛJ eh« 

brY¤J« ÉirÆid ïU TWfshf¥ 

ãÇ¡fyh«. 

		  2.	� bghUË‹ Ûjhd bkh¤j Ñœneh¡F 

Éir Npull =  mg  – F cos θ  � ...(3)
		  3.	� ïâÈUªJ bghUË‹ Ûjhd br§F¤J 

Éir Npull ï‹ kâ¥ò Npush  ï‹ kâ¥ig 

Él¡Fiwî vd m¿ayh«.  rk‹ghL (1) 
k‰W« (3) ÈUªJ xU bghUis ef®¤j  

jŸStijÉl ïG¥gnj vËa tÊ.

fs

fs

F
F

mg

N

Block

Éir¥gl«

F sin θ

F cos θ 

θ

 

f s

F F

mg

N

Éir¥gl«

F cos θ

F sin θ

θ
fs
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6.	 cuhŒÉ‹ gšntW tiffis És¡Ff. cuhŒÉid¡ 

Fiw¥gj‰fhd tÊKiwfŸ áyt‰iw¤ jUf. 

� [HY-2018; Mar-2019]

Éil.	 �cuhŒî ïu©L tif¥gL«. mit, mf cuhŒî 

Éir, òw cuhŒî Éir,

mf cuhŒî Éir :

	 ïJ xU âut¤â‹ ïU mL¡FfS¡»ilahd rh®ò 

ïa¡f«. (v.fh.) âut¤â‹ gh»aš Éir.

òw cuhŒî Éir :

	 ïJ bghU£fŸ x‹iwbah‹W bjhL«nghJ mjhtJ 

x‹¿‹ÛJ efU« nghJ V‰gL« rh®ò ïa¡f«. XŒî 

Ãiy cuhŒî, ïa¡f cuhŒî.

(i) 	 XŒî Ãiy cuhŒî : bghUbsh‹W efu¤ 

bjhl§Ftij vâ®¡F«.

(ii) 	 všiy cuhŒî : XŒî Ãiy cuhŒî ÉirahdJ, xU 

bgUk kâ¥ig milí« tiu btË¥òw¤âÈUªJ 

bghUË‹ ÛJ brY¤j¥gL« òwÉir.

(iii) 	ïa¡f cuhŒî : bghUË‹ÛJ bghUŸ ef®ªJ 

bršY« gu¥ò xU cuhŒî Éiria¢ brY¤J«. 

m›îuhŒî Éirna ïa¡fÃiy cuhŒî 

vd¥gL«. ïj‰F rW¡F cuhŒî v‹W bga®. 

ïJ efGîjš cuhŒî, cUSjš cuhŒî vd 

ïUtif¥gL«. 

cuhŒit¡ Fiw¡F« tÊfŸ :

	 (i)	 gu¥ig gsgs¥gh¡Fjš.

	 (ii)	 caî¥ bghU£fis ga‹gL¤Jjš

	 (iii)	�r¡fu§fËš áW gªJjh§»fis¥ 

ga‹gL¤Jjš (Ball bearings). 

7.	 nghÈ Éir v‹whš v‹d?

Éil.	 �nghÈ Éir v‹gJ bghŒahd xU ÉirahF«. ïJ 

xU njh‰w Éirahf ïUªjhY« ïj‹ ÉisîfŸ 

c©ikahdit. ïJ Ãiykk‰w F¿¥gha¤âš 

k£Lnk F¿¡f¥gL»‹wd.

	 v.fh. ika Éy¡F Éir.

8.	 XŒî Ãiy cuhŒî k‰W« ïa¡f cuhŒî M»at‰¿‰fhd 
mDgt fÂj¤ bjhl®ig¡ (empirical law) TWf.

Éil.	  �(i) 	 XŒî Ãiy cuhŒÉ‹ mDgt¡ fÂj bjhl®ò¡ 

T‰¿‹go, XŒîÃiy cuhŒthdJ br§F¤J 

Éir¡F ne®¤jfÉš mikí«, mjhtJ.  

fs = ms N 

		  ï§F 0 ≤ fs ≤ ms N  

	 (ii) 	 ïa¡fÃiy cuhŒÉ‹ mDgt¡ fÂj bjhl®ò¡ 

T‰¿‹go, ïa¡fÃiy cuhŒthdJ br§F¤J 

Éir¡F ne®¤jfÉš mikí« mjhtJ

	  fk = mk N

9.	 Ãô£l‹ _‹whtJ Éâia¡ TWf.

Éil.	x›bthU braY¡F« mj‰F rkkhd vâ® braš c©L.

10.	 Ãiyk¡ F¿¥gha« v‹whš v‹d?

Éil.		KL¡f¥g£l¡ F¿¥gha« Ãiyk¡ F¿¥gha« vd¥gL«. 

ïâš Ãô£lÅ‹ ÉâfŸ bghUªJtâšiy.

11.	 rÇrkkhd tisî¢ rhiyÆš fh® x‹W rW¡Ftj‰fhd 
Ãgªjid v‹d? � [QY-2019]

Éil.	 �fh® x‹W rÇrkkhd tisÉš bršY« nghJ rhiy¡F« 
la®¡F« ïilnaahd cuhŒî Éir njitahd 
ikaneh¡F Éiria V‰gL¤J»wJ. thfd« tisî¥ 
ghijÆš bršy cjî« ikaneh¡F Éiria¤ 
jU« cuhŒî Éir nghJkhdjhf ïšiybaÅš 
fh® tG¡» ÉGªJÉL«. tG¡Ftij¤ jÉ®¡f 
rhiyÆ‹ c£òw ÉË«ig Él btË¥òw ÉË«ò 
ca®¤j¥g£oU¡F«. 

ms
v
rg

<
2

(skid)  (rW¡Fjš)

III. beL Édh¡fŸ

1.	 ne®nfh£L cªjkhwh Éâia Ã%ã. ïâÈUªJ 
J¥gh¡»ÆÈUªJ F©L bto¡F«nghJ V‰gL« 
J¥gh¡»Æ‹ ã‹Åaf¤â‰fhd nfhitia¥ bgWf. 
� [First Term-18; QY-2018 & 2019; Mar-2019; Sep-2020]

Éil.	ïu©L JfŸfŸ, x‹nwhblh‹W bjhl®ò bfhŸS«nghJ, 

xU JfŸ braš vâ®braš òÇí«nghJ x›bthU JfS« 

k‰w JfË‹ ÛJ 
→
F21

 v‹w Éiria brY¤âdhš, 

mnj neu¤âš ïu©lhtJ JfŸ, Kjš JfË‹ ÛJ 
→
F12  v‹w rkkhd vâ®Éiria¢ brY¤J«. vdnt 

Ãô£lÅ‹ _‹wh« Éâ¥go

→
F21

  = 
  →
–F12

	 JfŸfË‹ cªj§fŸ mo¥gilÆš x›bthU 

JfŸ ÛJ« brašgL« Éiria Ãô£l‹ ïu©lh« 

ÉâÆid¡ bfh©L¡ fz¡»lyh«.

→
F12 = 

 → 
dp1
dt   k‰W« 

→
F21 = 

 → 
dp2
dt

	 ï§F 
→
p1

v‹gJ Kjš JfË‹ cªj«, mJ ïu©lh« 

JfŸ brY¤J« 
→
F12

 v‹w ÉirÆdhš kh‰wkil»wJ. 

mnj nghy 
→p2  v‹gJ ïu©lh« JfË‹ cªj«. 

ï›îªjkhdJ Kjš JfŸ ïu©lhtJ JfË‹ ÛJ 

brY¤J« 
→
F21  v‹w ÉirÆdhš kh‰wkil»wJ.

 → 
dp1
dt   = - 

 → 
dp2
dt

 → 
dp1
dt   = + 

 → 
dp2
dt  = 0

 d
dt   ( →p1 + 

→p2 )= 0
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	 ïâÈUªJ   
→p1 + 

→p2  = v¥bghGJ« khwh bt¡l® 

v‹gij m¿ayh«.

	 ï§F   
→p1 + 

→p2  = v‹gJ  ïu©L JfŸfË‹ bkh¤j 

ne®¡nfh£L cªjkhF«. 

	   (→ptot = 
→p1 + 

→p2 )  

	 mik¥ã‹ ÛJ v›Éj btË¥òw Éirí« brašglhj 

ÃiyÆš, mik¥ã‹ bkh¤j ne®¡nfh£L cªj« 

v¥bghGJ« xU khwh bt¡luhF«. 

	 ï§F 
→
p1

k‰W« 
→
p2

 Éš VnjD« kh‰w« V‰g£lhY« 

mik¥ã‹ bkh¤j ne®¡nfh£L cªj« 
→p1 + 

→p2 khwhJ. 

JfË‹ ÛJ v›Éj btË¥òw Éirí« brašglhj 

ÃiyÆš mik¥ã‹ bkh¤j ne®¡nfh£L cªj« xU 

khwh bt¡luhF«.

J¥gh¡»Æ‹ ã‹Åa¡f« :

(i) 	 J¥gh¡»ÆÈUªJ xU F©L Rl¥gL«nghJ 
J¥gh¡» ã‹ndh¡» ef®»wJ. mjhtJ F©o‹ 
âir¡F vâ®¤âirÆš ïa§F»wJ. 

(ii) 	 ïu©L« XŒî ÃiyÆš ïU¡F«nghJ bkh¤j 

cªj« RÊahF«. 
→p1  v‹gJ F©o‹ cªj« 

→p2 v‹gJ J¥gh¡»Æ‹ cªj«. 
→p1 = 0, →p2 = 0,

(iii)	 RLtj‰F K‹ bkh¤j cªj« RÊ  
→p1+ →p2= 0, ne®¡nfh£L cªj mÊÉ‹ik Éâ¥go 

J¥gh¡» R£l ã‹ò« bkh¤j ne®¡nfh£L RÊ 

kâ¥ig¥ bgw nt©L«. 

(iv)	 J¥gh¡» Rl¥gL«nghJ J¥gh¡» K‹ âirÆš 

xU Éiria F©o‹ ÛJ brY¤J«. 

vdnt F©o‹ cªj« 
→p1  ÈUªJ, 

→p2
¡F kh‰wkilí«. cªjkhwh Éâ¥go,  
→p1 + →p2 = 0, ïâÈUªJ 

→p1 = - →p2  vd m¿ayh«. 

vdnt J¥gh¡»Æ‹ cªj« J¥gh¡»¡ F©o‹ 

cªj¤â‰F vâ® âirÆš ïU¡F«. ïj‹ 

fhuzkhf¤jh‹ J¥gh¡» Rl¥g£l ã‹ò (- →p2 ) 
v‹w cªj¤Jl‹ ã‹ndh¡» ïa§F«. ïj‰F 

`ã‹Åa¡f cªj«' v‹W bga®. ïªj ïa¡f«  

cªj khwh Éâ¡F xU  vL¤J¡fh£L MF«.

2.	 xU ika ÉirfŸ v‹whš v‹d? yhÄÆ‹ nj‰w¤ij¡ 

TW. � [Govt.MQP-2018; QY-2018]

Éil.	 �ika ÉirfŸ :

(i)	 gšntW ÉirfŸ xnu 

òŸËÆš rªâ¡Fkhdhš, 

m›Éirfis xU ika 

ÉirfŸ v‹W miH¡fyh«.

(ii)	 xU ika ÉirfŸ, xnu js¤âš mika nt©oa 

mtáaÄšiy. khwhf mit xnu js¤âš 

mikªjhš, m›Éirfis xU ika k‰W« 

xU js ÉirfŸ v‹W miH¡fyh«.

yhÄÆ‹ nj‰w« :

(i) 	 yhÄ nj‰w¤â‹go, rkÃiyÆš ïU¡F« _‹W 

js k‰W« xU ika ÉirfŸ bfh©l mik¥ãš, 

x›bthU ÉirÆ‹ v© 

kâ¥ò«, k‰w ïu©L 

ÉirfS¡»il¥g£l 

nfhz¤â‹ ir‹ 

kâ¥ã‰F ne®¤jfÉš 

ïU¡F«.  ï«_‹W 

ÉirfS¡fhd jfî 

kh¿È rkkhF«. 

(ii) 	 →
F1

, 
→
F2

k‰W« 
→
F3

v‹w _‹W  xU js k‰W« 

xU ika ÉirfŸ 0 v‹w òŸËÆš brašg£L 

m¥òŸËia,  rkÃiyÆš it¡»‹wd  v‹f. 

yhÄÆ‹ nj‰w¥go, 

(iii)	 O v‹w òŸËÆš brašgL«  
→
F1

, 
→
F2

k‰W« 
→
F3

v‹w _‹W  xU js k‰W« xU ika 

ÉirfŸ. 

vdnt,

Á→
F1Á ∝ sin α; Á→

F2Á ∝ sin β; Á→
F3Á ∝ sin γ

Sinα
Á→

F1Á=  Sinβ
Á

→
F2Á= 

Sinγ
Á

→
F3Á

(iv)	 ÉirfŸ brašg£L, XŒî¢ rkÃiyÆš  cŸs 

bghUŸfis gF¥ghŒî  brŒtâš, yhÄÆ‹ 

nj‰w« Äf K¡»akhf¥ ga‹gL»wJ.

3.	 bkšÈa f«ã/üÈdhš ïiz¡f¥g£l fd¥bghUŸfË‹ 
ïa¡f¤ij (i) br§F¤J  (ii) »ilk£l âirÆš 
ÉtÇ. � [June-2019]

Éil.	 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. 

F1

F2

F3

O
αβ

γ

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

�xU ika ÉirfŸ

45°
45°

30°
30°

F1

F3

F2

F2

F3
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37.	 xU ir¡»Ÿ X£Lgt® 70 km/h, ntf¤Jl‹ xU 
tisî¥ ghijÆš gaÂ¡F«nghJ 60° nfhz¤âš 
âU«ò»wJ. vÅš t£l¤â‹ á¿a Mu« v‹d?

Ô®î:	� ir¡»Ÿ X£Lgt® xU θ  nfhz¤âš tisªJ 

brš»wh®     tanθ = v
rg

2

	 ntf« 	 r  = 70 kmg−1 = 70 

Speed ( )

.

v

ms

=

= ×

=

−

−

70

70 5
18

19 5

1

1

kmh

 = 19.5 ms−1

	               	 r  Theradiusof a circle r v
g

=

= ×
× °

=
×

2

19 5 19 5
9 8 60
380 25

9 8

tan
. .

. tan
.

.

θ

33
60 3

380 25
17

22 36

[ tan ]

. .

 ° =

= = m

Theradiusof a circle
at which a cycllist can travelled





=r 22 36.		            	 r  = 22.36 m

38.	 7kg ÃiwíŸs xU bghUŸ 40 s š 3.0 ms−1 ntf¤âÈUªJ 

khwh Éiríl‹ brašgL»wJ. bghUË‹ ïa¡f¤â‹ 

âir khwhkš ïU¡»wJ. ÉirÆ‹ âir k‰W« 

msî ahJ?

Ô®î :xU bghUË‹ Ãiw  (m) 	 = 7 kg

	 bjhl¡f  âirntf« (u)   	 = 3.0 ms−1

	 ïWâ âirntf« (v) 	 = 4.5 ms−1

	 neu« (t) 			  = 40 s	

	 Ãô£lÅ‹ 2« ïa¡f Éâ¥go

	

Force F

F N

=
= −
= × −

= ×

=

ma
m v u t( ) /
. ( . . ) /

. ( . )

.

7 0 4 5 3 0 40

7 0 1 5
40

0 262

	 ÉirahdJ bghUË‹ ïa¡f¤âš âirÆnyna 

cŸsJ.

39.	 xU Ékhd« 900 kmh−1 ntf¤âš »ilk£l ïu£il 
tisa¤ij V‰gL¤J«nghJ mj‹ ïw¡iffŸ 
ÉË«ãid neh¡» 20° Æš tis»wJ. ïu£il 
tisa¤â‹ Mu¤ij¡ f©Lão.

Ô®î : α = 20°	

	 	 ntf«  (v) = 900 kmh−1 	= 250 ms−1 

			   ‘g’ 		  = 9.8 ms−2

	 tisa¤â‹ Mu« r = v2/g tan α

	 \r	 = ×
× °

=
×

=

250 250
9 8 20

62500
9 8 0 3639
62500
3 566

. tan

. .

.

 

		   = 17.5 km.

áªjid Édh¡fŸ

1.	 MŒtf« V‹ Ãiyk¡ F¿¥ghakhf¡ fUj¥gL»wJ?

Éil:	(i)	�  � �»il¤js¤ âirÆš it¡f¥g£l bghUŸÛJ 

v›Éjkhd Éirí« brašgLtâšiy.

(ii)	 vdnt mid¤J ïa‰ãaš MŒîfŸ k‰W« 

fz¡ÑLfS¡F MŒtf¤âid xU Ãiyk¡ 

F¿¥ghakhf¡ fUjyh«.

2.	 òÉÆ‹ RH‰áÆdhš V‰gL« Éisîfis¥ 
òwfÂ¡fyh«. V‹?

Éil:	(i)	� v¿bghUË‹ ïa¡f«, MŒtf« x‹¿š 

fz¡»l¥gL« jÅ CrÈ‹ miyî neu« 

ngh‹wt‰¿š òÉÆ‹ j‰RH‰á ÉisîfË‹ 

jh¡f« òw¡fÂ¡f¤j¡f msÉnyna fhz¥gL«. 

(ii) 	� vdnt, ï¤jifa ne®îfËš òÉÆš  xU 

Ãiyk¡ F¿¥ghakhf¡ fUjyh«.

3.	 òÉÆid Ãiyk¡ F¿¥ghakhf¡ fUj ïayhj 
Ãfœîfis¡ TW. V‹?

Éil:	(i)	� bra‰if¡nfhŸ x‹¿‹ ïa¡f« k‰W« òÉÆ‹ 

fh‰W nkyL¡F¢ RH‰á  ngh‹w  ÃfœîfËš 

òÉÆid xU Ãiyk¡ F¿¥ghakhf¡ fUj 

ïayhJ.

(ii) 	� VbdÅš òÉÆ‹ j‰RH‰á  ït‰¿‹ ÛJ 

tÈikahd jh¡f¤ij V‰gL¤J»wJ.
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4.	 xU CŠrÈš MLgt® ÛJ brašgL« ÉirfŸ ahit?

Éil:	(i)	� vâ®¡ F¿ y m¢R¤ âirÆš brašgL« Ñœneh¡»a 

òÉp®¥ò Éir (mg).
(ii) 	� ïu©L fÆWfË‹ tÊna brašgL« ïGÉirfŸ 

(T).
(iii) 	� ï›ÉU ÉirfS« xU js k‰W« xU ika 

ÉirfŸ.

T T

T Sinθ T Sinθ

2T
 C

os
θ

mg

θ θ

y

x

5.	 r¡fu« ga‹gL¤J«nghJ bghUis ef®¤JtJ 
vËjhdjh»wJ. V‹?

Éil:	 �r¡fu« gu¥ãš ïa§F«nghJ r¡fu¤â‹ v¥òŸË 

gu¥ig¤ bjhL»wnjh, m¥òŸË v¥bghGJ« 

XŒîÃiyÆnyna ïU¡F« mjhtJ r¡fu¤â‰F«, 

gu¥ã‰F« ïilna v›Éjkhd rh®ãa¡fK« ïšiy. 

ïjdhš bghUis ef®¤JtJ vËjh»wJ.

6.	 bjhÊ‰rhiyfËš ïaªâu§fË‹ brašâw‹ FiwªJ 
ÉLtJ V‹? ïij jL¥gJ v›thW? m›tik¥ãid 
ÉtÇ?

Éil:	 (i)	� bjhÊ‰rhiyfËš cŸs fduf ïaªâu§fË‹ 

gu¥òfŸ x‹Wl‹ x‹W rh®ãa¡f¤âš 

cŸsnghJ  cuhŒî V‰g£L bt¥g toÉš 

M‰wš ïH¡f¥gL»wJ.

(ii) 	� ïjdhš fduf ïaªâu§fË‹ brašâw‹ 

FiwªJ ÉL»wJ. ï›thW V‰gL« ïa¡f 

cuhŒÉid Fiw¥gj‰fhf caî v©bzŒfŸ 

ga‹gL»‹wd. 

(iii) 	� gªJ jh§» mik¥ò ïaªâu§fËš ïa¡f 

cuhŒit¡ Fiw¥gâš bgU« g§fh‰W»‹wd. 

ïu©L gu¥òfS¡F eLnt gªJ jh§» mik¥ig¥ 

bghU¤Jtj‹ _ykhf ïu©L gu¥òfË‹ 

rh®ãa¡f« eilbgW« ne®îfËš ïa¡f 

cuhŒÉid KGtJkhf jL¤J cUSjÈ‹ 

cuhŒî k£Lnk gªJ jh§» mik¥ãdhš 

V‰gL»wJ.  

(iv) 	 e« K‰gFâÆš f‰wthW cUSjÈ‹ cuhŒî, 

ïa¡f cuhŒit Él Äf¡ Fiwî. vdnt 

ïaªâu§fË‹ njŒkhd¤ij¡ Fiw¤J gªJ 

cUis mik¥ò mt‰iw Ú©l fhy¤â‰F 

ïa§f it¡»wJ.

7.	 thfd¤ij ghJfh¥ghf tisî¥ ghijÆš X£Ltj‰fhd 
ÃgªjidfŸ ahit? mâš Ãiy cuhŒî ÉirÆ‹ 
K¡»a g§F ahJ?

Éil:	 �Ãiy cuhŒîÉir RÊ Kjš bgUk kâ¥ò tiu 
vªj kâ¥igí« bgwyh«. vdnt,

	 ï§F ïu©L ÃgªjidfŸ rh¤âakh»wJ.

a)  thfd« rW¡fhkš tistj‰fhd 

     Ãgªjid  r
mv2

  ≤ μs mg,

     mšyJ μs  ≥ rg
v2

 mšyJ μs rg ≥ v
   (ghJfh¥ghf tisjš)

	 tisî¢ rhiyfËš, thfd« tistj‰F¤ njitahd 
ikaneh¡F Éiria Ãiy cuhŒî bfhL¡»wJ. 
vdnt thfd¤â‹ la® k‰W« rhiyÆ‹ gu¥ò 
ït‰¿‰»ilnaahd Ãiy cuhŒî¡ Fzf« thfd« 
rW¡fhkš tisî¥ ghijÆš tistj‰fhd bgUk 
ntf¤ij Ã®zÆ¡»wJ.

b)  thfd« rW¡Ft‰fhd 

     Ãgªjid  r
mv2

  > μs mg,

     mšyJ μs  ≥ rg
v2

 (rW¡Fjš)

	 thfd« tistj‰F¤ njitahd ikaneh¡F 

Éiria Ãiy cuhŒî ÉirÆdhš bfhL¡f 

ïayÉšiy vÅš, thfd« rW¡f¤ bjhl§F«.

8.	 XL« ngUªâ‹ âwªj thÆ‰goÆ‹ mU»š Ã‰gJ 
Mg¤jhdJ V‹?

Éil.	(i)	�� ngUªJ âObud xU tisî âU¥g¤ij milí« 
nghJ ikaÉy¡F ÉirÆ‹ fhuzkhf 
ngUªâÈUªJ btËna jŸs¥gLth®.

(ii)	 ika Éy¡F Éir nghÈahd Éirahf 
ïUªjhY« Tl mj‹ ÉisîfŸ bkŒahdit.

9.	 xU bra‰if¡nfhË‹ Ãiw 3000 kg. ïJ 4500 ms–1  
ntf¤Jl‹ òÉia¢ R‰¿ (10,000 km bjhiyÉš)  
tU»wJ. brašgL« ikaneh¡F Éiria¡ fz¡»Lf.

Éil.	òÉÆÈUªJ bjhiyî r  = 10000 km
				    r  	 = 107 km
Jiz¡nfhË‹ Ãiw m  = 3000 kg
			   ntf« v 	 = 4500 ms–1

					   
 = 4.5 ×103 ms–1

	 ikaneh¡F Éir F 	 = mv
r

2

				    F	 = 3000 4 5 10

10

3 2

7

× ×( ).

					     = 3000×20.25×106 × 10–7

					     = 60750 ×10–1 = 6075 N
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10.	 �uhÂ xU FoirÆš tá¡»whŸ. mtŸjhŒ 8 khj¡ FHªijia ftÅ¡FkhW T¿ É£L btËna br‹whŸ. 
FHªij ábk©£ jiuÆš V‰w¥g£l bkGFt®¤âia neh¡» brštij¡ f©l uhÂ ntfkhf Xo¢ br‹W 
jL¡»whŸ. FHªijia Mg¤âÈUªJ fh¥gh‰¿dhY« Tl uhÂ jt¿ ÑnH ÉGªjhŸ mtsJ fhš _£LfËš 
mogL»wJ.

(i)	 V‹ uhÂÆ‹ fhš _£ofËš mâfkhf mog£lJ?

(ii)	 uhÂÆ‹ braš áwªjjh?

(iii)	 ÉirÆ‹ fz¤jh¡F rk‹ghL ahJ?

Éil.	(i)	� uhÂ kzš jiuÆš ÉGªâU¥ghnsahdhš bgUksî¡F mogl thŒ¥ãšiy. jiu kzÈdhš _

l¥g£LŸsjhš _£L jiuÆš gl neukhF«. vdnt, Fiwthd Éirna _£o‹ ÛJ brašgL«. Mdhš, 

ábk©£ jiuÆš Fiwªj fhy¤âš mâf Éir brašgL»wJ. ïJnt xU ÉirÆ‹ fz¤jh¡F vd¥gL«. 

(ii)	 M«, uhÂÆ‹ braš áwªjJ. mtS¡F mog£oUªjhY« Tl tÈia¥ bghU£gL¤jhJ FHªijÆ‹ 

cÆiu¡ fh¥gh‰¿ ïU¡»whŸ. vdnt, mtsJ braš ghuh£l¤j¡fJ,

(iii)	  ÉirÆ‹ fz¤jh¡F J = Éir (F) × neu« (t)

					       J = F × t  myF Ns 
				      	    mv = Ft = J

11.	 (i)	� ïa‰ãaš MáÇa® k‰W« mtuJ khztU« ngUªJ Ãiya¤âÈUªJ ngUªâDŸ EiH»wh®fŸ, X£Le® 
ngUªij ïa¡F« nghJ bjhl¡f¤âš ïUtU« ã‹ndh¡»¤ jŸs¥g£lh®fŸ. ngUªJ ïa¡f¤âš cŸs 
nghJ khzt‹ gªij nkny v¿ªJ rÇahf ifÆš ão¤J É£lh‹. Mdhš xL« ngUªâš ïUªJ ïw§»a 
xU eg® XŒîÃiy¡F tUtj‰F K‹dhš áy bjhiyÉ‰F Xl nt©oíŸsJ. ï«_‹W ÃfœîfËY« 
ã‹dÂÆš cŸs ïa‰ãaš fU¤J ahJ?

(ii)	 XL« ngUªâš ïUªJ ïw§FtJ ešy braš Kiwah?

Éil.	(i)	� Kjš Ãfœî : ngUªJ ïa§f¤ Jt§Ftj‰F K‹dhš mid¤J¥ gaÂfS« XŒî ÃiyÆš ïU¥g®. 

ïa¡f Ãiyk¤jhš ngUªJ ïa§f¤ Jt§F« nghJ ã‹ndh¡»¤ jŸs¥gL»wh®fŸ. Mdhš gaÂfŸ 

mtut® jh§fŸ mk®ªâUªj giHa Ãiy¡F¤ âU«òth®fŸ.

	 ïu©lh« Ãfœî :  xU XL« ngUªâDŸns khzt‹ ifÆDŸ gªâid¥ ão¥gj‰fhd fhuz« ngUªâš 

cŸs všyh¥ bghUË‹ ntfK« XL« ngUªâ‹ ntf¤â‰F rkkhf ïU¡F«. vdnt, gªâ‹ ntfK«, 

ngUªâ‹ ntf¤â‰F rkkhf ïU¡F«.

	 _‹wh« Ãfœî :  XL« ngUªâÈUªJ ïw§F« xUtÇ‹ ntfkhdJ K‹dnu ngUªâ‹ ntf¤Jl‹ 

rkkhf ïU¡F«. mnj ntf¤Jl‹ XL« ngUªâÈUªJ ïw§F«nghJ á¿J bjhiyî Xoa ã‹dnu XŒî 

Ãiy¡F tu Koí« ïšiybaÅš ÑnH ÉH neÇL«. ïJ ïa¡f Ãiyk¤âdhš V‰gL»wJ. 

(ii)	 ïšiy. XL« ngUªâÈUªJ ïw§FtJ ešy gH¡f« mšy. VbdÅš jt¿ ÉH neÇL«.

  
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8. bt¥gK« bt¥g ïa¡fÉaY« 280 - 329

9. thí¡fË‹ ïa¡fÉa‰ bfhŸif 330 - 356

10. miyîfŸ 357 - 384

11. miyfŸ 385 - 422
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208 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ II 

	
ÃidÉš bfhŸs nt©oait

1.	 Ãô£lÅ‹ <®¥ãaš bghJÉâ = E =  GMm
r2

	 G  - <®¥ãaš kh¿È G = 6.626 × 10 –11 Nm2 kg–2

2.	 nfhŸ mšyJ Jiz¡nfhË‹ Ãiw  M = 
4π2r3

GT2

3.	 <®¥ãaš ÉirfË‹ nk‰bghUªJjš bfhŸifÆ‹go  
→
Fr = 

→
F1 + 

→
F2  + .... + 

→
Fn  τ

	 myFfŸ :  [F - Ãô£l‹,  Ãiw - kg, r - Û£l®] 
4.	 NÇaÅ‹ <®¥ò ÉirÆdhš óÄÆ‹ ÛJ V‰gL« âU¥ò Éir  

→
τ  = 

→
r  × 

→
F  = 

→
τ  = 

dL
dt

→

 = 0
	 (ïJ všyh nfhŸfS¡F« bghUªJ«)

5.	 òÉ¥gu¥ã‹ ÛJ <®¥ãaš KL¡f« g =  
Gm
R2

6.	 óÄÆ‹ Ãiw  M = 
gR2

G
7.	 óÄÆ‹ ruhrÇ ml®¤â  (Mean density) = ρ= 

3g
4πGR

8.	 bf¥sÇ‹ R‰W¡fhy§fË‹ ÉâÆÈUªJ M = 4π2r3

GT2

9.	 xU bghUË‹ vil  W = mg,  (myFfŸ) <®¥ò KL¡f« g ⇒ ms-2, R‰W¡fhy« T ⇒ ÉdhofŸ, ρ = kgm-3

10.	 <®¥ò KL¡f« g‹ kâ¥ò Fiwî  h v‹w cau¤âš

	 g - gh =  
2gh
R

	 g - gh  α h
	 rjåj¡ Fiwî = 

g - gh 
g  × 100 = 

2h
R  × 100%

11.	 xU bghUË‹ vil ïH¥ò   h v‹w cau¤âš  = mg - mgh = 2mgh
R

12.	 É©btË Xl¤â‹ F¤Jau« h = 400 km  (bghJthf h MdJ R cl‹ x¥ãl¡Toa ÃiyÆš)

13	 gh = g 
R

R h
h

R

2

2 1 2
( )+

−





   

14.	 gh = g 
R

R h
h

R

2

2 1 2
( )+

−





    h << R vÅš

15.	 MH« d I¥ bghW¤J KL¡f« gd = g 1−





d
R

16.	 d =2h vÅš gh = gd  myF [d - h, R = Û£l® ] g, gh, gd = Ûbr–2  (ms–2)
17.	 g ‹ kâ¥ò (bt›ntW) RH‰áia¥ bghW¤J : 

	 1.	  òÉ FW¡F¡ nfh£oš λ, gλ= g - Rω2 ωs2 λ
	 2. òÉ ika¡ nfh£oš λ= o°, ge = g - Rω2 
	 3. JUt¥ gFâfËš λ= 90°, gp = g

	 4. gp - ge = Rω2 myFfŸ (g, ge, gp, g = Ûbr–2 , λ = degree, ω = rad s–1, R = Û.

18.	 <®¥ò¥ òy¤â‹ br¿î E =  
F
m  =  GM

R2

19.	 <®¥ò j‹Åiy M‰wš V(r) = brŒa¥g£l ntiy

Ãiw
 =   GM

r
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210 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš➠ bjhFâ II 

gÆ‰á Édh¡fŸ

I. 	 rÇahd Éilia nj®ªbjL¤J vGJf:

1.	 nfhË‹ Ãiy bt¡lU« ne®¡nfh£L cªjK« 
x‹W¡bfh‹W br§F¤jhf miktJ � [HY-2019]

(a)	 m©ik Ãiy k‰W« nrŒik ÃiyÆY«

(b)	 mid¤J òŸËfËY«

(c)	 m©ik ÃiyÆš k£L«

(d)	 v¥òŸËÆY« mšy�

[Éil. (a) m©ik Ãiy k‰W« nrŒik ÃiyÆY«]

2.	 âObud òÉ k‰W« NÇaÅ‹ ÃiwfŸ ïUkl§fhf 
kh¿dhš, mitfS¡»ilnaahd <®¥ãaš Éir �

(a)	 khwhJ

(b)	 2 kl§F mâfÇ¡F«

(c)	 4 kl§F mâfÇ¡F«

(d)	 2 kl§F Fiwí«�

� [Éil. (c) 4 kl§F mâfÇ¡F«]
3.	 NÇaid xU nfhŸ ÚŸt£l¥ ghijÆš R‰¿ 

tU»wJ. nfhË‹ m©ik bjhiyî  (r1) k‰W« 
nrŒik¤ bjhiyî (r2) fËš âirntf§fŸ 

Kiwna v1 k‰W« v2 vÅš 
v
v

1

2
= � (NEET 2016)

(a)	
r
r

r
r

r
r

r
r

2

1

1

2

2

1

2

1

2

2

           












	 		  (b)	
r
r

r
r

r
r

r
r

2

1

1

2

2

1

2

1

2

2

           












(c)	
r
r

r
r

r
r

r
r

2

1

1

2

2

1

2

1

2

2

           












			   (d)	r
r

r
r

r
r

r
r

2

1

1

2

2

1

2

1

2

2

           












�

� [Éil. (a) 
r2
r1

]

4.	 òÉÆid t£l¥ghijÆš R‰¿ tU« 
Jiz¡nfhË‹ R‰W¡fhy« vjid rh®ªjJ 
mšy?

(a)	 R‰W¥ ghijÆ‹ Mu«

(b)	 Jiz¡nfhË‹ Ãiw

(c)	 R‰W¥ghijÆ‹ Mu« k‰W« Jiz¡nfhË‹ 

Ãiw M»a ïu©ilí«

(d)	 R‰W¥ghijÆ‹ Mu« k‰W«  Jiz¡nfhË‹ 

Ãiw M»a ïu©ilí« mšy

� [Éil. (b) Jiz¡nfhË‹ Ãiw]

5.	 òÉ¡F« NÇaD¡F« ïilna cŸs bjhiyî 

ïUkl§fhdhš, Xuh©L v‹gJ v¤jid eh£fŸ

� [Mar-2020]

(a)	 64.5		  	 (b)	 1032

(c)	 182.5			   (d)	 730

� [Éil. (b) 1032]

6.	 bf¥sÇ‹ ïu©lh« Éâ¥go NÇaidí« 

nfhisí« ïiz¡F« Mu bt¡l® rkfhy msÉš 

rkgu¥òfis V‰gL¤J»‹wd. ï›ÉâahdJ 

.......... khwh Éâ¥go mikªJŸsJ.

(a)	 ne®nfh£L cªj« (Linear momentum)

(b)	 nfhz cªj« (Angular momentum)

(c)	 M‰wš	

(d)	 ïa¡f M‰wš

�[Éil. (b) nfhz cªj« (Angular momentum)]

7.	 òÉÆid¥ bghW¤J ÃyÉ‹ <®¥òÃiy M‰wš

(a)	 v¥bghGJ« ne®¡F¿ cilaJ� [Sep-2021]

(b)	 v¥bghGJ« vâ®¡F¿ cilaJ

(c)	 ne®¡F¿ahfnth mšyJ vâ®F¿ahfnth 

mikí«

(d)	 v¥bghGJ« RÊ

� [Éil. (b) v¥bghGJ« vâ®¡F¿ cilaJ]

8.	 NÇaid ÚŸt£l¥ghijÆš R‰¿ tU« nfhŸ 

x‹W A, B k‰W« C  M»a ÃiyfËš bg‰WŸs 

ïa¡f M‰wšfŸ Kiwna KA, KB k‰W« Kc MF«. 

ï§F be£l¢R AC k‰W« SB ahdJ NÇaÅ‹ Ãiy 

S-š tiua¥gL« br§F¤J vÅš,�  (NEET 2018)

(a)	 KA > KB >KC	  

S

B

A C(b)	 KB < KA <KC

(c)	 KA < KB <KC	

(d)	 KB > KA >KC�

� [Éil. (a) KA > KB >KC]
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9.	 òÉÆ‹ ÛJ NÇaÅ‹ <®¥ãaš Éir brŒí« 
ntiy

(a)	 v¥bghGJ« RÊ

(b)	 v¥bghGJ« ne®F¿ cilaJ

(c)	 ne®¡F¿ahfnth mšyJ vâ®¡F¿ahfnth 

mikí«

(d)	 v¥bghGJ« vâ®F¿ cilaJ

� [Éil. (c) ne®¡F¿ahfnth mšyJ 

� vâ®¡F¿ahfnth mikí«]

10.	 òÉÆ‹ Ãiwí« MuK« ïUkl§fhdhš <®¥ã‹ 
KL¡f« g

(a)	 khwhJ			  (b)	
g
2

(c)	 2g			   (d)	 4g� [Éil. (b) 
g
2]

11.	 òÉÆdhš czu¥gL« NÇaÅ‹ <®¥ò òy¤â‹ 
v©kâ¥ò � [HY-2018]

(a)	 M©L KGtJ« khwhJ.

(b)	 #dtÇ khj¤âš Fiwthfî« #]iy 

khj¤âš mâfkhfî« ïU¡F«.

(c)	 #dtÇ khj¤âš mâfkhfî« #]iy khj¤âš 

Fiwthfî« ïU¡F«.

(d)	 gfš neu¤âš mâfkhfî« ïuî neu¤âš 

Fiwthfî«  ïU¡F«.

�[Éil. (c) #dtÇ khj¤âš mâfkhfî« #]iy 

		�    khj¤âš Fiwthfî« ïU¡F«.]

12.	 br‹idÆÈUªJ âU¢á¡F xU kÅj® 
br‹whš, mt® vilahdJ

(a)	 mâfÇ¡F«		

(b)	 Fiwí«

(c)	 khwhJ			

(d)	 mâfÇ¤J ã‹ò Fiwí«

� [Éil. (b) Fiwí«]

13.	 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.� [Sep-2020]

(a)	 98 N			   (b)	 RÊ

(c)	 49 N			   (d)	 9.8 N�

� [Éil. (b) RÊ]

14.	 <®¥ã‹ KL¡f¤â‹ kâ¥ò mj‹ j‰nghija 
kâ¥ãid¥ nghy eh‹F kl§fhf kh¿dhš, ÉLgL 
ntf«

(a)	 khwhJ			  (b)	 2 kl§fhF«

(c)	 ghâahF«		  (d)	 4 kl§fhF«

� [Éil. (b) 2 kl§fhF«]

15.	 òÉÆid¢ R‰W« Jiz¡nfhË‹ ïa¡f M‰wš

(a)	 Ãiy M‰wY¡F¢ rk«

(b)	 Ãiy M‰wiyÉl¡ Fiwî

(c)	 Ãiy M‰wiy Él mâf«

(d)	 RÊ

� [Éil. (b) Ãiy M‰wiyÉl¡Fiwî]

II. 	 áW Édh¡fŸ

1.	 bf¥sÇ‹ Éâfis¡ TW.�  
� [HY-2018 & 19; June-2019 ; Mar-2020]

	 bf¥sÇ‹ Éâfis Ñœ¡f©lthW Twyh« : 

Éil. (i)	 R‰W¥ghijfS¡fhd Éâ : NÇaid xU 

FÉa¥ òŸËÆš bfh©L x›bthU nfhS« 

NÇaid ÚŸt£l¥ ghijÆš R‰¿ tU»wJ.

(ii)	 gu¥ò Éâ :  NÇaidí« xU nfhisí« 

ïiz¡F« Mu bt¡luhdJ rkfhy 

ïilbtËÆš rk gu¥ò¡fis V‰gL¤J«.

(iii)	 R‰Wfhy§fË‹ Éâ :  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

2.	 Ãô£lÅ‹ <®¥ãaš bghJ Éâia jUf.� [Sep-2020]

Éil.	ïU ÃiwfS¡F ïilnaahd <®¥ãaš 

ÉirahdJ mt‰¿‹ ÃiwfË‹ bgU¡fš 

gyD¡F ne®¤jfÉY«, mt‰¿‰»ilnaahd 

bjhiyÉ‹ ïUko¡F vâ®jfÉnyh mikí«.

	 bt¡l® toÉš F GM M
r

=− 1 2
2

r →
 

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

order@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


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

3.	 nfhË‹ nfhz cªj« khWkh? c‹ Éilia Ã%ã.

Éil.	NÇaÅ‹ <®¥ò ÉirÆdhš óÄÆ‹ ÛJ V‰gL« 

âU¥ò Éir,

	  
→
τ = 

→
r  × →F = 

→
r  × −





GM Ms E

r 2 r� = 0

	 Vbd‹whš 
→
r   = r 

∧
r ,( 

∧
r  × 

∧
r ) = 0

	 vdnt   
→
τ = 

dL
dt

→

 = 0. óÄÆ‹ nfhz cªj« 
→
L NÇaid¥ bghW¤J xU khwh bt¡luhF«. 

ïJ mid¤J¡ nfhŸfS¡F« bghUªJ«. 

ïªj nfhz cªj khwh¤ j‹ikjh‹ bf¥sÇ‹ 

ïu©lh« Éâia V‰gL¤J»wJ.

4.	 <®¥ò òy« tiuaW? mj‹ my»id¤ jUf.

Éil.	xU bghUis¢ R‰¿íŸs btËÆš mjdhš 

czu¥gL« òÉ<®¥ò ÉirahdJ mj‹ òÉ<®¥ò 

òy« vd tiuaW¡f¥gL»wJ.

	 Ãiw M Mš r bjhiyÉš V‰gL« <®¥ò òy« 

ã‹tUkhW F¿¡f¥gL»wJ.

				    E
G�� �= −

M1
2r

r

	 <®¥ò òy¤â‹ myF Ãô£l‹ / »nyh»uh« (N/kg)
mšyJ ms–2.

5.	 <®¥ò òy¤â‹  nk‰bghUªJjš v‹whš v‹d?

Éil.	xU òŸË P Æš bjhFga‹ <®¥ò¥ òykhdJ 

jÅ¤jÅ Ãiwfshš V‰gL« jÅ¤jÅ <®¥ò¥ 

òy¤â‹ bt¡l® TLjY¡F rk«. ï¤j¤Jt« <®¥ò 

òy§fË‹ nk‰bghUªJjš j¤Jt« vd¥gL«.

	

→
E

bkh¤j« = + +

= − − −

= −

E E E
G G G

�� �� ��

� � �

1 2

1

1
2 1

2

2
2 2 2

.....

.....

n

nm
r

r m
r

r m
r

r
n

n

GGm
r

ri

i
i

i

n

2
1

�
=
∑

ïU <®¥ò òy§fŸ nk‰bghUªJtjhš

V‰gL« bjhFga‹ <®¥ò òy«

 P

E1

r1 r1

E1

Etot

EtotE2

E2

m m

6.	 <®¥ò Ãiy M‰wš - tiuaW.

Éil. (i)	 ‘r’ bjhiyÉš mikªj ÃiwfŸ m1 k‰W« m2 

cila mik¥ãš, m1 Ãiyahf cŸsnghJ, m2 

it KoÉyh bjhiyÉÈUªJ ‘r’  bjhiyî¡F 

bfh©L tu brŒj ntiy <®¥ò Ãiy M‰wš 

vd¥gL«. 

	 U(r) =  − + −G G Gm m
r

m m
r

m m
r

1 2 1 2 1 2

'
  

(ii)	 ïJ xU °nfy® msî, ïj‹ myF #]š (J).

7.	 Ãiy M‰wš v‹gJ jÅ¤j xU bghUË‹ g©gh? 
És¡f« jUf.

Éil.	ïšiy. VbdÅš, òÉ gu¥ãš <®¥ò j‹Åiy 

M‰wš RÊ MF«.

8.	 <®¥ò¤ j‹Åiy M‰wš - tiuaW.

Éil. (i)	 XuyF Ãiwia KoÉyh¤ bjhiyÉÈUªJ 

m¥òŸË¡F bfh©Ltu¢ brŒj ntiy MF«. 

mšyJ m¥òŸËÆš XuyF Ãiw¡fhd <®¥ò 

Ãiy M‰wY¡F rk« vd Twyh«. 

(ii)	 ïJ xU °nfy® msî, ïj‹ myF J/kg. r 
bjhiyÉš <®¥ò j‹Åiy M‰wyhdJ,

			  V(r) = - Gm1
r

9.	 <®¥ò Ãiy M‰wY¡F« <®¥ò j‹Åiy M‰wY¡F« 
cŸs ntWghL ahJ?

Éil.

t.

v©

<®¥ò Ãiy M‰wš

U(r)
<®¥ò j‹Åiy 

M‰wš V(r)

1.
U(r) =  − + −G G Gm m

r
m m
r

m m
r

1 2 1 2 1 2

'
  V(r) = - Gm1

r

2. ïj‹ myF #]š ïj‹ myF J/kg
3. <®¥ò Ãiy 

M‰wyhdJ 

Ãiyfisí« 

mt‰W¡F 

ïilnaahd 

bjhiyití« 

rh®ªJ mikí«

ÃiyahdJ 

<®¥ò j‹Åiy 

M‰wš ÄFªj 

gFâÆÈUªJ 

Fiwªj <®¥ò 

j‹Åiy M‰wš 

bfh©l gFâ¡F 

bršY«

4. h cau¤âš xU 

bghUË‹ <®¥ò 

Ãiy M‰wš mgh 

MF«.

h cau¤âš <®¥ò 

j‹Åiy M‰wš 

v(h) = v(h)/m = gh
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10.	 òÉÆ‹ ÉLgL ntf« v‹whš v‹d?

Éil. (i)	 nfhË‹ <®¥ãaš òy¤âÈUªJ ÉLg£L j¥ã¢ 

bršYkhW xU bghUŸ v¿a¥gl nt©oa áWk 

ntf« ÉLgL ntf« vd¥gL«.

(ii)	 òÉÆ‹ ÉLgLntf« 11.2 km (or) 11.2 kms–1.

11.	 bra‰if Jiz¡nfhË‹ M‰wš mšyJ vªj xU 
nfhË‹ M‰wš vâ®¡F¿íilajhf ïU¥gJ V‹? 
� [HY-2018; Sep-2021]

Éil.	vâ®¡F¿ahdJ Jiz¡nfhŸ òÉíl‹ 

ãiz¡f¥g£LŸsJ v‹gijí« Jiz¡nfhŸ 

òÉÆ‹ <®¥ò òy¤âÈUªJ j¥ã¢ bršy ïayhJ 

v‹gijí« vL¤J¡fh£L»wJ. 

12.	 òÉ Ãiy¤Jiz¡ nfhŸ v‹whš v‹d? JUt 
Jiz¡nfhŸ v‹whš v‹d?

Éil. (i)	� òÉÃiy¤ Jiz¡nfhŸfŸ : òÉÆ‹ gu¥ãÈUªJ 

36000 km bjhiyÉš cŸs Ãiyahd 

Jiz¡nfhŸfns òÉÃiy Jiz¡nfhŸ 

vd¥gL«.

(ii)	� JUt¤ Jiz¡nfhŸfŸ :  òÉÆ‹ tlbj‹ 

JUt§fŸ nkš bršY« R‰W¥ghijÆš 

òÉÆid R‰¿ tU« Jiz¡nfhŸfŸ JUt¤ 

Jiz¡nfhŸfŸ vd¥gL«. ïit òÉÆ‹ 

gu¥ãÈUªJ 500 Kjš 800 km cau¤âš 

R‰¿ tU»‹wd.

13.	 vil - tiuaW.

Éil. (i)	 xU bghUË‹ ÛJ brašgL« <®¥ãaš Éirna 

m¥bghUË‹ vil MF«.

(ii)	 vilÆ‹ âir òÉ<®¥ò ÉirÆ‹ âirÆnyna 

F¿¡f¥gL»wJ.

(iii)	 xU bghUis <®¥ãaš ÉirahdJ v›tsî 

tÈikahf <®¡»wJ v‹gij fh£L« msålhF«.

(iv)	 ïj‹ myF Ãô£l‹.

14.	 x›bthU khjK« rªâu »ufzK« NÇa »ufzK« 
eilbgWtJ ïšiy. V‹?

Éil. (i)	 KG ÃyÉ‹ nghJ ÃyÉ‹ R‰W¥ghijí« 

òÉÆ‹ R‰W¥ghijí« xnu js¤âš mikªjhš 

rªâu»ufz« njh‹W« mnj nghš mkhthir 

m‹W elªjhš NÇa»ufz« njh‹W«.

(ii)	 ÃyhÉ‹  R‰W¥ghijahdJ òÉÆ‹ R‰W¥ghij 

js¤âÈUªJ 5º rhŒªJ fhz¥gL»wJ. ïªj 5º 
rhŒî cŸsjhš, M©o‹ F¿¥ã£l fhy¤âš 

k£Lnk NÇa‹, òÉ k‰W« Ãyî M»ait 

xnu ne®nfh£oš mik»‹wd.

(iii)	 ïªj neu¤âš k£Lnk ï«_‹¿‹ Ãiyia 

bghU¤J rªâu»ufznkh (m) NÇa»ufznkh 

V‰gL«.

15.	 òÉahdJ j‹id¤jhnd R‰¿ tU»wJ v‹gij 
v›thW Ã%ã¥ghŒ?

Éil.	ïuî neu§fËš É©Û‹fŸ ef®tJ nghy njh‹Wtij 

c‰W neh¡Ftj‹ _y« òÉ j‹id¤jhnd RHš»wJ 

vd Ã%ã¡fyh«. òÉÆ‹ j‰RH‰á fhuzkhfnt 

JUt É©Ûid k‰w É©Û‹fŸ t£l¥ghijÆš 

R‰¿ tUtJ nghy njh‹W»wJ.

III.	 beL Édh¡fŸ

1.	 <®¥ãaš ÉâÆ‹ K¡»a TWfis És¡Ff.

<®¥ãaš ÉirÆ‹ K¡»a g©òfŸ :

Éil. (i)	 <®¥ãaš ÉirahdJ r2 ¡F vâ®¤jfÉš 

cŸsjhš ïU ÃiwfS¡F ïilnaahd 

bjhiyî mâfÇ¡F« nghJ, <®¥ãaš ÉirÆ‹ 

tÈik Fiw»wJ. Mfntjh‹ NÇaÅlÄUªJ 

òÉia Él mâf bjhiyÉš cŸs ínud° 

òÉÆid Él Fiwªj msî <®¥ãaš ÉirÆid 

cz®»wJ.

F

 = 
G(m1m2)

r

r2F

bjhiyit¥ bghU¤J <®¥ãaš 

Éir khWgLjš

(ii)	� ïU JfŸfS¡F ïilna brašgL« <®¥ãaš 

Éir v¥bghGJ« braš - vâ®¢braš (action 
- reaction) ïizahfnt mikí«. òÉ ÛJ 

NÇa‹ V‰gL¤J« <®¥ãaš Éir NÇaid 

neh¡» brašgL«. mnjnghš NÇa‹ ÛJ 

òÉ V‰gL¤J« <®¥ãaš Éir òÉia neh¡» 

brašgL«. ïJ vâ®¢braš Éir (reaction force) 
MF«. ïU ÉirfS« bt›ntW bghUŸfË‹ 

ÛJ brašgL»‹wd.

(iii) 	 NÇaÅ‹ <®¥ò ÉirÆdhš óÄÆ‹ ÛJ V‰gL« 

âU¥ò ÉirahdJ ÑnH ju¥g£LŸsJ.

		   
→
τ = →r × →F = →r  × −





GM Ms E

r 2 r� = 0
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gÆ‰á fz¡FfŸ

1.	 xU òÉÃiy¤ Jiz¡ nfhŸ 5R v‹w cau¤âš 
òÉÆ‹ gu¥ã‰F nkny R‰¿tU»wJ. R v‹gJ òÉÆ‹ 
Mu«. òÉÆ‹ gu¥ãÈUªJ 2R v‹w cau¤âš cŸs 
k‰bwhU Jiz¡nfhË‹ R‰W¡ fhy¤ij¡ fh©.

Ô®î:	 bf¥sÇ‹ _‹wh« Éâ¥go 	 = T2
 ∝ a

3

	 T1
2
 ∝ a1

3
 
 , T2

2
 ∝ a2

3
 ; F bgUk« vÅš 

d
dm

aF T
T

R
R

T
T

   

   

2
2

1
2

2
3

1
3

3

3

2

1

3
6

1
2 2

12
2 2

6
2

= =

= =

a
( )
( )

 = 0

	
d
dm

aF T
T

R
R

T
T

   

   

2
2

1
2

2
3

1
3

3

3

2

1

3
6

1
2 2

12
2 2

6
2

= =

= =

a
( )
( )  ;  

d
dm

aF T
T

R
R

T
T

   

   

2
2

1
2

2
3

1
3

3

3

2

1

3
6

1
2 2

12
2 2

6
2

= =

= =

a
( )
( )

	 T2  = 

d
dm

aF T
T

R
R

T
T

   

   

2
2

1
2

2
3

1
3

3

3

2

1

3
6

1
2 2

12
2 2

6
2

= =

= =

a
( )
( )

	

2.	 òÉÆ‹ ika¤âÈUªJ 6.6 × 1010m bjhiyÉš 
cŸs 67 kg ÃiwíŸs xU bghUË‹ Ãiy 
M‰wš v‹dthf ïU¡F«? ï¤bjhiyÉš <®¥ò¤ 
j‹Åiy M‰wiy¡ fh©.

Ô®î :	òÉÆ‹ Ãiw 	 M = 6.0 × 1024kg,  m = 67kg
				    G  = 6.67 × 10-11 Nm2kg-2, 
				    R = 6.6 × 1010

	 <®¥ò¤ j‹Åiy M‰wš 	

	 V(r) 	 = −

× × ×
×

−

GM
R

6 67 10 6 10
6 6 10

11 24

10

.
.

 = 

−

× × ×
×

−

GM
R

6 67 10 6 10
6 6 10

11 24

10

.
.

	 V(r) 	 = - 6.1× 103 Jkg-1

	 <®¥ò Ãiy M‰wš

	 U(r) 	 = <®¥ò¤ j‹Åiy M‰wš × Ãiw

	 	  	 = −

× × ×
×

−

GM
R

6 67 10 6 10
6 6 10

11 24

10

.
.

 × m  � [ ∴

V(r) = −

× × ×
×

−

GM
R

6 67 10 6 10
6 6 10

11 24

10

.
.

]
	 U(r) 	 = - 6.1× 103 × 67 = - 4.08× 105J
	 U(r) 	 = -4.08× 105 J

3.	 xU t©oÆ‹ nk‰TiuÆÈUªJ bjh§fÉl¥ g£LŸs 
Ús« 'L' bfh©l jÅ CrÈ‹ miyî¡ fhy¤ij¡ 
f©Lão. ïJ ÑHhf xU rhŒjs cŸsik¥ò α ‹ ÛJ 
cuhŒÉ‹¿ miyîW»wJ.

Ô®î :	òÉÆ‹ <®¥ò Éirahš V‰gL« KL¡f¤â‹ kâ¥ò

g′ = g cos α 

T = 2π   
l
g

l
' cos
  

α
 = 2π 
l
g

l
' cos
  

α

4.	 xU nkirÆ‹ ÛJ x›bth‹¿‹ Ãiw 100kg k‰W« 
0.8m Mu« bfh©l ïU fzkhd nfhs§fŸ 1 Û£lÇš 
it¡f¥g£LŸsd. ïU nfhs§fË‹ ika§fisí« 
ïiz¡F« ika¥ òŸËÆš <®¥ò¥òy« k‰W« <®¥ò 
Ãiy M‰wiy¡ fh©.

Ô®î :

	

A
O

B

100kg 100kg

0.5 m 0.5 m
E1 E2

(i)	 A, B v‹gd ïU bfhL¡f¥g£l nfhs§fŸ k‰W« 

O v‹gJ ika¥òŸË	

	 E1  k‰W« E2 <®¥ò¥òy§fŸ 

	 E1 = 
G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

      ; E2 = 
G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

    

	 E1, E2 ïit rkkhfî« vâ®âirÆY« ïU¥gjhš 

ika¥òŸË O Éš Ãfu <®¥ò òy« RÊ MF«.

(ii) 	 A, B Ædhš ika¥òŸË 'O'-ïš V‰gL« <®¥ò 

j‹Åiy M‰wš

	 V(r) 	 = - 
G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

     - G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

     

= - G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

    	 =

G G G× × ×

− × × −

100
0 5

100
0 5

2 100
0 5

200 6 67 10
0 5

2

11

( . ) ( . ) .
.
.

    

		 V(r) 	 = -2.7× 10-8 J/kg
5.	 ïnyrhd nfhŸ x‹W, xU âushd É©Ûid t£l¥ 

ghijÆš R‰¿ tUtjhf¡ bfh©lhš mj‹ Mu« 
r, R‰W¡fhy« T v‹f. nfhS¡F«, É©ÛD¡F« 
ïilnaahd <®¥ò Éir r-3/2¡F ne®É»j¤âš 
ïU¡Fkhdhš T k‰W« r¡F ïilnaahd bjhl®ò ahJ?

Ô®î :	nfhË‹ Ûjhd <®¥ò Éir = ika Éy¡F Éir

	 Kr

− 





=−

3
2

2

4 4

2

2

3
2

2 5
2

  

  

π

π π
T

mr

kr

m
k

r.
 	 = mrw2 = mr 

− 





=−

3
2

2

4 4

2

2

3
2

2 5
2

  

  

π

π π
T

mr

kr

m
k

r.	 T2    	 =   

− 





=−

3
2

2

4 4

2

2

3
2

2 5
2

  

  

π

π π
T

mr

kr

m
k

r.  

	
  ∴ T2  	 ∝ 

− 





=−

3
2

2

4 4

2

2

3
2

2 5
2

  

  

π

π π
T

mr

kr

m
k

r.
6.	 òÉ¤ Jiz¡nfhË‹ R‰W¡fhy« 5h. òÉ¡F« 

Jiz¡nfhS¡Fkhd ãÇî¤ bjhiyî K‹ãUªj 
kâ¥ig Él eh‹F kl§F vÅš bf¥sÇ‹ R‰W¡fhy 
Éâ¥go  Jiz¡ nfhŸ KL¡f¤â‹ òâa R‰W¡fhy« 
ahJ?

Ô®î :		
T
T

R
R

T
5

4R
R

2

1

2

1

2 1

1







=












=






×

2 3

2 3

64 25

 ;  

T
T

R
R

T
5

4R
R

2

1

2

1

2 1

1







=












=






×

2 3

2 3

64 25	 T2         = 

T
T

R
R

T
5

4R
R

2

1

2

1

2 1

1







=












=






×

2 3

2 3

64 25  = 40h
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  6 ➠ <®¥ãaš 239

áªjid Édh

1.	 òÉ<®¥ò KL¡f¤jhš ã‹tUtdt‰Wl‹ V‰gL« 
kh‰w¤âid tiugl« tiu. (i) òÉ¥ gu¥ã‹ 
cau¤â‹  ÛJ (ii) òÉ¥ gu¥ã‹ ÑHhd MH¤â‹ ÛJ.

Ô®î:	 (i)	� cau¤Jl‹ bjhl®òila g‹ khWgL« 

kâ¥òfŸ

	 g α 
1 1

2 2( )R + h r
    (or) g α 
1 1

2 2( )R + h r
   

	 g�¡F« U¡F« ïilnaahd tiugl« 

	 xU gu tisa«

		  r
B

A
ge

g

–R o

(ii)	 MH¤ij¥ bghW¤J khWgL« g�‹ kâ¥ò

	 g = g 1−





d
R

 ie g α  (R - d)

	 vdnt, g¡F« d¡F« ïilnaahd tiugl« 

ne®¡nfhL AC.

2.	 <®¥ò Éir bjhiyÉ‹ n mL¡»š vâ®khwhf 
kâ¥ò khWghL bfh©LŸsJ vd¡ bfh©lhš xU 
nfhshdJ NÇaid t£l¥ghijÆš  R‰W«nghJ 
mjd Mu« 'r' vÅš nfhË‹ RH‰á¡ fhy¤â‰fhd 
rk‹gh£oid¤ jUf.

Ô®î :	

	 nfhË‹ Ûjhd <®¥ò Éir (nth  mL¡»š)

		  F = 
GM

T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

	 ï›ÉirahdJ ika Éy¡F Éir mrw2I 

nfhS¡F mË¡»wJ.

				 
GM

T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

 = mrw2  	= mr GM
T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

	       T2  =  

GM
T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

	 = 

GM
T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )
				    T 	 =  

GM
T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

				    ∴ T  ∝  

GM
T

G GM

GM

m
r

v v
m

r

r n

n

n

    

  

  

2

4 4

2 1
2

2 2 2 1

π

π π

π







× ×

+

+( )

( )

3.	 xU jÅ CrÈ‹ miyî¡fhy« T1 MdJ 
òÉÆ‹ gu¥ãš cŸsnghJ MF«. òÉ¥gu¥ã‰F 
nkny ca®¤j¥gL«nghJ T2 , R v‹gJ òÉÆ‹ Mu« 

T
T

R
R
R

2

1

  

  

g
n

g g

l
g

g
g

g
g

1 1
4

2

4

2
+

=
+ 












=

=π
'

‹ kâ¥ò ahJ?

Ô®î :	

	 òÉÆ‹ gu¥ã‹ÛJ R cau¤âš òÉ<®¥ò KL¡f§fŸ 

g k‰W« g′

			   g′ =  
T
T

R
R
R

2

1

  

  

g
n

g g

l
g

g
g

g
g

1 1
4

2

4

2
+

=
+ 












=

=π
'	 jÅ CrÈ‹ miyî¡ fhy« T = 2π 

T
T

R
R
R

2

1

  

  

g
n

g g

l
g

g
g

g
g

1 1
4

2

4

2
+

=
+ 












=

=π
'

	
T
T

R
R
R

2

1

  

  

g
n

g g

l
g

g
g

g
g

1 1
4

2

4

2
+

=
+ 












=

=π
'

 = 

T
T

R
R
R

2

1

  

  

g
n

g g

l
g

g
g

g
g

1 1
4

2

4

2
+

=
+ 












=

=π
'  = 2

4.	 xU òÉ Jiz bra‰if¡nfhŸ JfŸfŸ òÉia 
xU t£l¥ghijÆš R‰W«nghJ mj‹ Mu« 36,000m 
vÅš xU üW »Û òÉ¥gu¥ã‹ Ûjhd R‰W¥ ghijÆš 
R‰W¡fhy« ahJ?

Ô®î :	

	 T2
 ∝ R

3 ; Re = 6400km

	
T2

2

2

24
6400
3600( )

= 





 ; T         = 1 .7h

	 csî bra‰if¡ nfhËš Re > R 
	 vdnt  Ts > T (or) Ts = 2h

5.	 xU JfŸ òÉÆ‹ gu¥ãÈUªJ nkš neh¡» 
v¿a¥gL»wJ. (Mu« R) mj‹ ïa¡f M‰wš 
ÉLgLtj‰F¤ njitahd áWk kâ¥ãš 
ghâ¡F rkkhf ïU¡F«. òÉÆ‹ gu¥ã‰F nkny 
v›îau¤â‰F vG«ò«?

Ô®î :	JfŸ ÉLgLtj‰fhd  K.E = P.E

	
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+

 mve
2 = 1

2 2
       GM

R
GM
R

GM
R

m m
h

m
+

	 Mdhš mË¡f¥g£l  K.E = 
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+ × 

1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+ mve

2 = 
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+

	 JfŸ h cau¤â‰F vG«òkhdhš

			    
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+ × 

1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+ mve

2 = 
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+  

 			             
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+

 =  
1
2 2

       GM
R

GM
R

GM
R

m m
h

m
+  

				         h = R
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[423]

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.

424

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

ïilnaahd bjhl®ig¢ rÇgh®¤jš.

426

3. RUŸÉšÈ‹ RUŸ kh¿Èia¡ fhzš. 429

4. jÅ Criy¥ ga‹gL¤â òÉ<®¥ò KL¡f« fhzš. 432

5. x¤jâ®î fh‰W¤ j«g¤ij ga‹gL¤â fh‰¿š xÈÆ‹ âirntf« fhzš. 435

6. âut¤â‹ ghFÃiyia¡ fhzš (°nlh¡° Kiw). 437

7. E©òiH V‰w KiwÆš gu¥ò ïGÉir fhzš. 439

8. fnyhÇkhÅia¡ bfh©L Ãô£lÅ‹ FË®î Éâia rÇgh®¤jš. 442

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

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

445

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.

448

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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424� RuhÉ‹  ïa‰ãaš - 11 M« tF¥ò  brŒKiw¥ gÆ‰áfŸ

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«.
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�	 nfhs¤â‹ bt›ntW ÃiyfS¡F É£l« c‰Wneh¡f¥g£L m£ltizÆš F¿¤J mj‹ ruhrÇ É£l« 

f©l¿a¥gL»wJ. ïâÈUªJ nfhs¤â‹ Mu« (R) fz¡»l¥gL»wJ.

�	 nfhs¤â‹ bjÇªj ÃiwÆ‹ kâ¥ò M k‰W« fz¡»l¥g£l nfhs¤â‹ Mu« R M»at‰iw¥ ga‹gL¤â 

bfhL¡f¥g£l thŒ¥gh£o‹ _y« mj‹ É£l¤â‹ tÊna¢ bršy¡Toa m¢ir¥ bghU¤JŸs Ãiyk¤ 

âU¥ò¤âwid¡ fz¡»lyh«.

Û¢á‰wsî (LC)
xU Kj‹ik¡nfhš ãÇî  (MSD)	 =	 0.1 cm

	 bt®Åa® nfhš ãÇîfË‹ v©Â¡if	 =	 10

Û¢á‰wsî (LC)	 =	 1 Kj‹ik¡nfhš ãÇî (MSD)
bkh¤j bt®Åa® ãÇîfË‹ v©Â¡if

				   =	 0 1
10
. cm = 0.01 cm

fh£á¥ gâîfŸ

	 RÊ¥ãiH	 =	 ïšiy

	 RÊ¤âU¤j«	 =	 ïšiy

t.v©
K.nfh.m

cm
bt.nfh.ã

VSD

rÇahd bt®Åa® 

bghUªJif bt.nfh.m = 

(bt.nfh.ã ± RÊ¤âU¤j«)

nfhs¤â‹ É£l« = 2R = 

[K.nfh.m + bt.nfh.m x 

Û¢á‰wsî (LC)] cm

1
2
3
4
5

2.4
2.4
2.4
2.4
2.4

5
7
3
4
6

5
7
3
4
6

2.4 + (5 × 0.01) = 2.45
2.4 + (7 × 0.01) = 2.47
2.4 + (3 × 0.01) = 2.43
2.4 + (4 × 0.01) = 2.44
2.4 + (6 × 0.01) = 2.46 

	 	               ruhrÇ 2R	 =	 2.45 cm 

		   nfhs¤â‹ Mu« R	 =	 1.225 cm

	                                                                                          	        R	 =	 1.225 × 10–2 m
fz¡ÑL

	 nfhs¤â‹ Ãiw	 M	 =	 20×10–3 kg

(bfhL¡f¥g£l bjÇªj kâ¥ò)

	 nfhs¤â‹ Mu«	 R	 =	 1.225×10–2 m
â©k¡nfhs¤â‹ É£l« tÊna bršy¡Toa 

	 m¢ir¥ bghU¤J cŸs Ãiyk¤âU¥ò¤âw‹	 Id	 =	
2
5

 MR2

			                                               		 =	
2
5

× 20 × 10–3 × 1.225 × 10–2 × 1.225 × 10–2

			                                               		 =	 12.005 × 10–7 kgm2

Koî

	 bt®Åa® msÉia¥ ga‹gL¤â bfhL¡f¥g£l â©k¡nfhs¤â‹ É£l« tÊna bršy¡Toa m¢ir¥ 

bghU¤J cŸs Ãiyk¤âU¥ò¤âw‹ Id= 12.005×10–7 kg m2


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