
66 JwéËdmH$f©U

"J{V' nmR> ‘| h‘Zo EH$g‘mZ Ëd[aV J{V Ho$
~mao ‘| AÜ¶¶Z {H$¶m h¡& Bg AÜ¶m¶ ‘| h‘
EH$g‘mZ d¥Îmr¶ J[V, Omo {H$ Ag‘mZ Ëd[aV
J{V H$m EH$ CXmhaU h¡ Ho$ ~mao ‘| n‹T>|Jo&

h‘ h‘oem {ZarjU H$aVo h¢ {H$ {ZpíMV D±$MmB©
go ’|$H$r JB© dñVw n¥Ïdr H$s Amoa hr {JaVr h¡& h‘
OmZVo h¢ {H$ g^r J¥h gy¶© Ho$ Mmam| Amoa M³H$a
bJmVo h¢& h‘ ¶h ^r OmZVo h¢ {H$ M§Ð‘m n¥Ïdr
H$s n[aH«$‘m H$aVm h¡& BZ g^r AdñWmAm| ‘|
dñVwAm| na H$moB© ~b Adí¶ hmoZm Mm{hE, Omo BÝh|
AÝ¶ dñVw Ho$ Mmam| Amoa n[aH«$‘m H$admVm h¡ Am¡a
gab aoIm ‘| Zht&

• dh ~b ³¶m h¡?
• ³¶m n¥Ïdr Ûmam gy¶© H$s n[aH«$‘m EH$g‘mZ

J{V h¡?
• ³¶m M§Ð‘m H$s n¥Ïdr Ho$ Mmam| Amoa J{V

EH$g‘mZ J{V h¡?
Ý¶yQ>Z Zo EH$g‘mZ d¥Îmr¶ J{V Ho$ {gÕm§V H$m

Cn¶moJ H$a M§Ð‘m H$s J{V H$mo g‘Pm¶m Am¡a
VËníMmV CÝhm|Zo Xmo Ðì¶‘mZm| (qnS>m|) Ho$ ~rM
JwéËdmH$f©U H$s n[aH$ënZm H$mo {dH${gV {H$¶m&

Bg AÜ¶m¶ ‘| Amn JwéËdmH$f©U Am¡a JwéËd
H|$Ð H$m AÜ¶¶Z H$a|Jo&

EH$g‘mZ d¥Îmr¶ J{V
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -1

d¥Îmr¶ nW na J{V H$aZo dmbr dñVw H$s
J{V H$m {ZarjU

EH$ {dÚwV ‘moQ>a cr{O¶o Omo {Icm¡Zmo ‘| Cn¶moJr
hmoVr h¡ CgHo$ emâQ> H$mo EH$ {S>ñH$ Omo{‹S>E& {MÌ
1 (a) ‘| Xem©E AZwgma {S>ñH$ Ho$ {H$Zmao na EH$
N>moQ>m bH$‹S>r H$m ãbm°H$ a{IE& ‘moQ>a H$mo Mmby
H$s{OE& ãbm°H$ Ûmam Xg à{VH«$‘mE§ H$aZo ‘| bJo
g‘¶ H$mo kmV H$s{OE& ¶hr à¶moJ Xmo ¶m VrZ
~ma XmohamBE& ‘moQ>a ewê$ hmoZo Ho$ Hw$N> goH|$S> ~mX
n[aH«$‘m H$s {JZVr Ama§^ H$s{OE&

• ³¶m n[aH«$‘m H$m g‘¶ pñWa h¡?
• ³¶m ãbm°H$ H$s J{V pñWa h¡?

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

5 JwéËdmH$f©U

d ¥ Î m r¶
ßboQ>

bH$ ‹S >r
H$m ãbm°H$

{dÚwV ‘moQ>a

~¡Q>ar (a)                 (b)
{MÌ-1 (a) {d¥Îmr¶ ßboQ> na bH$‹S>r Ho$ ãbm°H$ H$s J{V

(b) bH$‹S>r Ho$ ãbm°H$ H$m D$nar Ñí¶
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• nW H$m AmH$ma ³¶m h¡?
bH$‹S>r H$m Qw>H$‹S>m d¥Îmr¶ nW ‘| pñWa J{V go

Ky‘Vm h¡& Bg{bE bH$‹S>r Ho$ Qw>H$‹S>o H$s J{V H$mo
EH$g‘mZ d¥Îmr¶ J{V H$hVo h¢&

"EH$g‘mZ d¥Îmr¶ J{V dñVw Ûmam pñWa doJ go
d¥ÎmmH$ma nW ‘| J{V h¡&'

• EH$g‘mZ d¥Îmr¶ J{V ‘| ³¶m dñVw H$m
doJ n[ad{V©V hmoVm h¡? ³¶m|?

• EH$g‘mZ d¥Îmr¶ J{V ‘| ³¶m dñVw ‘|
ËdaU hm oVm h¡? ËdaU H$s {Xem
³¶m hmoJr?

{H«$¶mH$bmn EH$ ‘| bH$‹S>r Ho$ Qw>H$‹S>o H$s J{V
Am¡a CgHo$ nW H$m ñ‘aU H$s{OE& bH$‹S>r Ho$
Qw>H$‹S>o H$m nW Am¡a g{Xe doJ, g‘¶ A§Vamb na
It{ME& {MÌ 2  Xo{IE&

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -2

YmJo H$m EH$ Qw>H$S>m coH$a CgHo$ EH$ {gao go
N>moQ>o nËWa H$mo ~m§{YE& Xygao {gao H$mo hmW _|
nH$S> H$a Jmoc - Jmoc Kw_mBE&

• nËWa H$s J{V H$s {Xem H$m¡Zgr hmoJr?

A~ YmJo H$mo N>moS>H$a nËWa Ho$ J{V H$s {Xem H$m

{Z[aúmU {H${OE&

• nËWa Ho$ J{V H$s {Xem H$m¡Zgr hmoJr&

YmJo H$mo N>moS>Zo go nhco nËWa H$s EH$

{ZpíMV doJ go d¥Îmr` J{V hmoJr&

O~ YmJo H$mo N>moS>m J`m Vmo, CgH$s gac

aoIr` J{V hmoJr&

Bggo `h {gÜX hmoVm h¡ {H$, nËWa H$m

_wc doJ H$s {Xem aoIr` hmoVr h¡& O~H$s d¥{Îm`

J{V _| doJ H$s {Xem VWm ËdaU XmoZm| ~XcVo

ahVo h¡& Bg{cE nËWa d¥{Îm` J{V H$aVm h¡ {H$

doJ {H$ {Xem _| n[adV©Z dñVw H$mo d¥{Îm` J{V

XoVm h¡&

• nËWa H$mo ̀ h ~c H$hm± go àmá hmoVm h¡?

• Cg ~c H$s {Xem H$m¡Zgr hmoJr?

nËWa Ho$ doJ H$mo ~XcZo dmcm ~c Cgo

d¥Îmr` nW na Ho$ÝÐ H$s Amoa H$m`© H$aVm h¡ Bgo

A{^H$ÝÐ ~c H$hVo h¡&

Bg ~c H$s AZwnpñW{V (O~ YmJo H$mo

N>moS>m J`m) _| nËWa gac aoIm _| J_Z H$aVm h¡

`h aoIm d¥{Îm` nW H$s ñne© aoIm hmoJr&

{MÌ-2:
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

A{^Ho$ÝÐ ËdaU H$m gyÌ

 ac = 
2v

r

AV: A{^Ho$ÝÐ ~c

Fc = 
2mv

r
 (∵Fc=mac )

Ohm± m = dñVw H$m Ðì`_mZ

v = dñVw H$m doJ

r = d¥{Îm` nW H$r {ÌÁ`m

JJJJJwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdßÁ{ßÁ{ßÁ{ßÁ{ßÁ{{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘
EH$ ~ma O~ AmBOH$ Ý¶yQ>Z EH$ no‹S> Ho$ ZrMo

~¡R>o Wo, Vmo EH$ go~ O‘rZ na {Jam&
• ³¶m Amn OmZVo h¢ {H$ Bg KQ>Zm Ho$

H$maU CZHo$ ‘{ñVîH$ ‘| H$m¡Zgo àíZ CR>o
hm|Jo?

• go~ O‘rZ na ³¶m| {Jam?
• M§Ð‘m O‘rZ na ³¶m| Zht [JaVm?
• M§Ð‘m n¥Ïdr Ho$ Mmam| Amoa d¥Îmr¶ H$j ‘|

H¡$go Ky‘Vm h¡?
CnamoŠV {Z[aúmU go Ý`wQ>Z Zo `h n[aH$ënZm

Xr h¡ {H$ g§gma Ho$ Xmo dñVwAm| Ho$ {~M ~c ahVm
h¡& Bgr ~c H$mo JwéËdmH$f©U ~c Zm_ {X`m J`m
h¡& JwéËdmH$f©U Ho$ gm_mÝ` {Z`_ H$mo Ý`wQ>Z Zo
H$hm {H$ {díd Ho$ g^r qnS>mo na JwéËdmH$f©U ~c
H$m ©̀ H$aVm h¡& gmd©̂ m¡{_H$ JwéËdmH$f©U {Z`_mZwgma
{díd H$m n«Ë`oH$ qnS> àË`oH$ AÝ` qnS> H$mo EH$
~c AmH${f©V H$aVm h¡, Omo XmoZm| qnS>mo Ho$ Ðì`_mZm|
Ho$ JwUZ\$c Ho$ g_mZwnmVr VWm CZHo$ ~rM Xÿar
Ho$ dJ© Ho$ ì`wËH«$_mZwnmVr hmoVm h¡& `h ~c XmoZm|

qnS>mo H$mo {_cmZo dmcr aoIm H$s {Xem _| cJVm h¡&

‘mZm M1 Am¡a M2 Ðì¶‘mZ Ho$ Xmo qnS> EH$
Xÿgao go 'd' Xÿar na pñWV h¡§& V~ XmoZm| qnS>m| Ho$
~rM JwéËdmH$f©U ~b

1 2
grav 2

M MF
d

∝

d¥Îm H$s ñne© aoImd¥Îm H$s ñne© aoImd¥Îm H$s ñne© aoImd¥Îm H$s ñne© aoImd¥Îm H$s ñne© aoIm
dh aoIm Omo d¥Îm H$mo Ho$dc EH$ hr {~ÝXþ na
ñne© H$aVr h¡ Vmo Cgo ñne© aoIm H$hVo h¡&
{~ÝXþ H$mo ñne© {~ÝXþ H$hVo h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -3

AC ñne© aoIm
↔↔↔↔↔

OB  d¥Îm H$s {ÌÁ`m

• ¶{X {H$gr dñVw na H$moB© ~b H$m¶© Z H$ao, Vmo ³¶m
dh dH«$ ‘mJ© na J{V H$a gH$Vr h¡?

• O~ EH$ H$ma {H$gr ‘mo‹S> na J{V H$aVr h¡,
Vmo ³¶m A{^H|$Ð ~b ~‹T>Vm h¡? EH$ g‘rH$aU
H$m Cn¶moJ H$aVo hþE CÎma Xr{OE?

• 3 ‘r/go go J{V H$aZo dmbo EH$ 2 {H$.
J«m. Ho$ {Ibm¡Zo H$mo 2.5 H$s {ÌÁ¶m dmbo
j¡{VO d¥Îm ‘| Ky‘mZo dmbo Vma na CËnÞ
VZmd kmV H$s{OE&

M1 M2Fgrav Fgrav

d
{MÌ {MÌ {MÌ {MÌ {MÌ -4
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1 2
grav 2

GM MF
d

=

Ohm§ G EH$ AmZwnm{VH$Vm pñWam§H$ h¡ Am¡a ¶h
gmd©{ÌH$ JwéËdmH$f©U pñWam§H$ H$hbmVm h¡& hoÝar
H¡$dopÝS>e Zo G H$m ‘mZ kmV {H$¶m&

G=6.67x10-11 Nm2Kg-2

XmoZm| dñVwAm| Ho$ Ðì¶‘mZ 1 {H$.J«m. Ho$ ~am~a
hm| VWm XmoZm| Ho$ ‘Ü¶ Xÿar 1 ‘rQ>a hmo V~ ~b H$m
n[a‘mU G Ho$ ‘mZ Ho$ ~am~a hmoVm h¡&

ZmoQ> …ZmoQ> …ZmoQ> …ZmoQ> …ZmoQ> … JmobmH$ma dñVwAm| (qnS>m|) Ho {bE ¶h gyÌ
Cn¶w³V h¡& h‘ ¶h gyÌ n¥Ïdr na CnpñWV g^r
qnS>m| Ho$ {bE H$aVo h¢& Mmho dh JmobmH$ma hmo ¶m
Zm hmo, ³¶m|{H$ n¥Ïdr Ho$ YamVb Ho$ joÌ’$b H$s
VwbZm ‘| n¥Ïdr H$s AÝ¶ g^r dñVwAm| H$m YamVb
~hþV H$‘ h¡ Am¡a Bgo EH$ q~Xþ ‘mZm OmVm h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1

n¥Ïdr H$s gVh Ho$

{ZH$Q> EH$ CnJ«h H$m

AmdV©H$mb ³¶m hmoJm?

¶{X O‘rZ H$s gVh go

CnJ«h Ho$ H$j H$s D§$MmB©

H$mo Cno{jV {H$¶m OmE?

“¬“¬“¬“¬“¬

n¥Ïdr Ho$ H$maU CnJ«h na ~b F = 2

GmM
R

M-n¥Ïdr H$m Ðì¶‘mZ = 6 × 1024 kg

m-CnJ«h H$m Ðì¶‘mZ

R-n¥Ïdr H$s {ÌÁ¶m = 6 × 106 m

‘mZm CnJ«h H$m doJ v h¡, Vmo

v = 
2πR

T  ⇒ T = 
2πR

v

JwéËdr¶ ~b Ûmam CnJ«h H$mo Amdí¶H$ A{^H|$Ð
~b àmßV hmoVm h¡ FC= 

2mv
R

.

na§Vw FC= 2

GMm
R  Ý¶yQ>Z Ho$ JwéËdmH$f©U

{Z¶‘mZwgma

i.e., 2

GMm
R  = 

2

2

m(2πR)
T R

⇒T2 = 
2 34π R

GM
,  n¥Ïdr H$m Ðì¶‘mZ (M) Am¡a

G pñWam§H$ h¡& AV… T  H$m ‘mZ Ho$db n¥Ïdr H$s
{ÌÁ¶m na {Z ©̂a H$aVm h¡&

⇒ T2 α R3

M, R Am¡a G H$m ‘mZ g‘rH$aU ¬TÁåz na T
= 84.75 {‘ZQ> àmßV hmoVm h¡&

Bg àH$ma n¥Ïdr H$s gVh Ho$ {ZH$Q> d¥ÎmmH$ma

‘mJ© ‘| n¥Ïdr H$s n[aH«$‘m H$aZo dmbo CnJ«h Ûmam

n¥Ïdr H$s EH$ n[aH«$‘m nyU© H$aZo Ho$ {bE bJm

g‘¶ 1 K§Q>m Am¡a  24.7 {‘ZQ> (bJ^J) h¡&

V m

M

{MÌ{MÌ{MÌ{MÌ{MÌ-5

Fig-6: M§Ð‘m Am¡a go~ H$sM§Ð‘m Am¡a go~ H$sM§Ð‘m Am¡a go~ H$sM§Ð‘m Am¡a go~ H$sM§Ð‘m Am¡a go~ H$s
J{V H$s VwbZmJ{V H$s VwbZmJ{V H$s VwbZmJ{V H$s VwbZmJ{V H$s VwbZm

M§Ð‘m
V

go~
ae = g

aC = am

Rm

Re

JJJJJwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdwéËdmH$f©U H$m gmdßÁ{ßÁ{ßÁ{ßÁ{ßÁ{{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘
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e

m

a 981
a 0.27

=  ≅  3640.-- (1)

Ý¶yQ>Z OmZVo Wo {H$ n¥Ïdr H$s {ÌÁ¶m Re Am¡a
n¥Ïdr Ho$ H|$Ð go M§Ð‘m H$s Xÿar Rm H«$‘e… 6371
{H$.‘r. Am¡a 3,84,400 {H$.‘r. h¡&

m

e

R 384400
R 6371

=    ≅  60.3
2

m

e

R
R

⎛ ⎞
⎜ ⎟
⎝ ⎠

 =(60.3)2   ≅  3640----- (2)D$nar

MMm© go ¶h ñnîQ> hmoVm h¡ {H$ e

m

a
a   = 

2

m

e

R
R

⎛ ⎞
⎜ ⎟
⎝ ⎠

AV… ËdaU

2

1a
R

∝ ----- (3)

AmH$f©U ~b

2

1F
R

∝ ----- (4)

Bg àH$ma ¶h ñnîQ> hmo J¶m {H$ n¥Ïdr Ho$ H|$Ð
go dñVw H$s Xÿar ~‹T>Zo Ho$ gmW-gmW JwéËdr¶ ~b
KQ>Vm OmVm h¡&

Ý¶yQ>Z Ho$ V¥Vr¶ {Z¶‘mZwgma n¥Ïdr Ûmam go~ na
~b Am¡a go~ Ûmam n¥Ïdr na ~b XmoZm |
g‘mZ h¢& J{V Ho$ {ÛVr¶ {Z¶‘ Am¡a g‘rH$aU-
EH$ go h‘| n¥Ïdr Ûmam dñVw na ~b àmßV hmoVm h¡&

Ý¶yQ>Z Ho$ J{V Ho$ {ÛVr¶ {Z¶‘mZwgma F = ma,

Amoa g‘rH$aU -3, go  1,  2

1a
R

∝

⇒ a = 2

k
R (Ohm§ k AZwnm{VH$Vm pñWam§H$ h¡)

F = = 2

km
R

  àmßV hmoVm h¡&

AV… n¥Ïdr Ûmam go~ na ~b= 2

km
R .... (5)

 Ý¶yQ>Z OmZVo Wo {H$ M§Ð‘m bJ^J EH$g‘mZ
d¥Îmr¶ J{V go n¥Ïdr H$s n[aH«$‘m H$aVm h¡& AV…
EH$ {ZpíMV n[aUm‘r ~b, {Ogo h‘ A{^H|$Ð
~b H$hVo h¢, EH$g‘mZ d¥Îmr¶ J{V ~ZmE aIZo
Ho$ {bE Amdí¶H$ h¡&

AV… CÝhm|Zo M§Ð‘m Am¡a n¥Ïdr Ho$ ‘Ü¶ EH$
AmH$f©U ~b H$s H$ënZm H$m n[aM¶ {X¶m& CÝhm|Zo
àñVm{dV  {H$¶m {H$ n¥Ïdr M§Ð‘m H$mo AmH${f©V
H$aVr h¡ Am¡a Bgo JwéËdmH$f©U ~b Zm‘ {X¶m& ¶h
JwéËdmH$f©U ~b A{^H|$Ð ~b H$s Vha H$m¶©
H$aVm h¡ Am¡a M§Ð‘m H$mo EH$g‘mZ d¥Îmr¶ J{V ‘|
n¥Ïdr H$s n[aH«$‘m H$admVm h¡& Ý¶yQ>Z H$mo {ZåZ
Am§H$‹S>m| H$s OmZH$mar Wr& n¥Ïdr Ho$ H|$Ð go M§Ð‘m
H$s Xÿar 384 400 {H$.‘r. = 3.844x1010 go.‘r.&
n¥Ïdr H$s EH$ nyU© n[aH«$‘m H$aZo  Ho$ {bE M§Ð‘m
H$mo 27.3 {XZ ¶m 2.35x106  goH|$S> H$m g‘¶
bJVm h¡&

• M§Ð‘m H$s J{V N˛Á ƒzT ³¶m h¡?
v =  

2πR
T  H$s ghm¶Vm go M§Ð‘m H$s ƒzT

H$s JUZm H$s Om gH$Vr h¡&
Bg àH$ma n¥Ïdr Ho$ H|$Ð H$s Amoa M§Ð‘m H$m

ËdaU

         am = 
2 2

2

v 4π R
R T

=  hmoJm&

Bg g‘rH$aU ‘| R Am¡a T Ho$ ‘mZ à{VñWm{nV
H$aZo na

am= 0.27 go.‘r./goH|$S>2.
Jo{b{b¶m| Zo kmV {H$¶m {H$ n¥Ïdr H$s gVh Ho$

nmg àmßV dñVwAm| H$m ËdaU 981go.‘r./goH|$S>2
h¡& Bg àH$ma go~ H$m ËdaU bJ^J 981go.‘r./
goH|$S>2 Ho$ ~am~a hmoJm&

CÝhm|Zo go~ Ho$ ËdaU ae Am¡a M§Ð‘m Ho$ ËdaU
am H$s VwbZm H$s&
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Ohm§ 'm' go~ H$m Ðì¶‘mZ Am¡a 'R'  n¥Ïdr H$s
{ÌÁ¶m h¡&

go~ Ûmam n¥Ïdr na ~b = 2

Km
R  ....... (6)

Ohm§ M n¥Ïdr H$m Ðì¶‘mZ

D$nar ~b Ho$db n[a‘mU ‘| g‘mZ h¡& O~
K=GM Am¡a  K' = Gm ...... (7)

g‘rH$aU (5) Am¡a (7) go n¥Ïdr Ûmam go~ na

~b F  = 2

GMm
R

h‘ Bg {ZîH$f© na nhþ§MVo h¢ {H$ Xmo qnS>m| Ho$
‘Ü¶ JwéËdmH$f©U ~b CZHo$ Ðì¶‘mZm| Ho$ JwUZ’$b
Ho$ g‘mZwnmVr hmoVm h¡&

• {Z©Z {MÌ ‘| h‘ ¶h XoIVo h¢ {H$ M§Ð‘m
n¥Ïdr H$s Amoa grYo Zht na§Vw n¥Ïdr Ho$
YÁ∫Áı EÁz∫ J[V H$aVm h¡& ¶{X doJ H$m
n[a‘mU eyÝ¶ hmo Vmo ¶h H¡$go J{V H$aoJm?

{MÌ-7

• JwéËdmH$f©U ~b Ho$ g‘rH$aU Ho $
AZwgma ¶{X EH$ qnS> H$m Ðì¶‘mZ XþJwZm
hmo Vmo CZ Xmo qnS>m| Ho$ ‘Ü¶ ~b ³¶m
hmoJm?

• ¶{X g^r dñVwAm| Ho$ ~rM AmH$f©U hmoVm
h¡, Vmo h‘ ñd¶§ H$mo AnZo Amg-nmg H$s
~‹S>r-~‹S>r B‘maVm| H$s Amoa AmH$f©U ³¶m|
Zht AZŵ d H$aVo?

• g‘mZ Ðì¶‘mZ Ho$ bmoho Ho$ Qw>H$‹S>o Am¡a
bH$‹S>r Ho$ Qw>H$‹S>o ‘| go {H$g na JwéËdr¶
~b A{YH$ ep³Vembr hmoJm?

• n¥Ïdr Ho$ JwéËdmH$f©U ~b Ho$ H$maU go~
{JaVm h¡& n¥Ïdr na go~ H$m JwéËdmH$f©U
³¶m h¡?

‘w³V nVZ‘w³V nVZ‘w³V nVZ‘w³V nVZ‘w³V nVZ
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -3

ËdaU Ðì¶‘mZm |  na {Z^ ©a Zht
H$aVm

EH$ nwñVH$ na EH$ N>moQ>m H$mJO a{IE& O‘rZ
go EH$ {ZpíMV D§$MmB© go nwñVH$ (H$mJO Ho$
gmW) H$mo åyYz uT∫ÁFL@

• Amn ³¶m [ZarjU H$aVo h¢? A~ nwñVH$
Am¡a H$mJO H$mo AbJ-AbJ uT∫ÁFL& ³¶m
hmoVm h¡?

gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

m

g
R

M

{MÌ-8:
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¶{X H$moB© Kf©U ¶m à{VamoY Z hmoVm, Vmo g^r
dñVwE§ g‘mZ ËdaU go {JaVr h¢& n¥Ïdr Ho$
JwéËdmH$f©U ~b Ho$ H$maU gVh Ho$ {ZH$Q> CËnÞ
ËdaU H$mo ‘w³V nVZ ËdaU H$hVo h¢&

H$moB© ^r dñVw ‘w³V nVZ dñVw H$hbmVr h¡,
¶[X Ho$db EH$ JwéËdmH$f©U ~b Cg dñVw na
H$m¶© H$aVm h¡&

M Ðì¶‘mZ H$s dñVw H$mo n¥Ïdr H$s gVh Ho$
nmg {JamVo h¡§&

‘mZm n¥Ïdr H$m Ðì¶‘mZ M Am¡a n¥Ïdr H$s
{ÌÁ¶m R h¡&

A~ Ðì¶‘mZ na AmH $f ©U ~b

hmoVm  h¡-F = 2

GMm
R    ⇒   

F
m  =  2

GM
R

Ý¶yQ>Z Ho$ {ÛVr¶ {Z¶‘mZwgma F/m ËdaU& ¶hm§
Ëda H$mo  'g' Ûmam Xem©¶m OmVm h¡&

AV… g = GM/ R2

'g' dñVwAm| Ho$ Ðì¶‘mZ na {Z^©a Zht
H$aVm&

Bg{bE n¥Ïdr Ho$ gVh Ho$ {ZH$Q> g^r dñVwE§
EH$ gmW {JaVr h¢&

n¥Ïdr H$m Ðì¶‘mZ (M) = 6  x  1024 {H$.J«m.
n¥Ïdr H$s {ÌÁ¶m (R) = 6.4  x  106 {H$.‘r.
g‘rH$aU ‘| ¶h ‘mZ aIZo na
g = 9.8  m/s2 àmßV hmoVm h¡&
gmYmaUV… n¥Ïdr Ho$ H|$Ð go dñVwAm| H$s Xÿar ‘|

n[adV©Z Ho$ H$maU JwéËdr¶ ËdaU n[ad{V©V hmoVm
h¡& ‘w³V nVZ Ho$ A§VJ©V dñVwAm| H$s J{V H$mo
gabVm go g‘Pm Om gH$Vm h¡&

‘w³V nVZ ËdaU n¥Ïdr H$s gVh Ho$ nmg pñWa
hmoVm h¡, Bg{bE EH$g‘mZ Ëd[aV J{V Ho$ g‘rH$aU
‘w³V nVZ H$aVr hB© dñVw Ho$ {bE Cn¶w³V {H$¶m
Om gH$Vm h¡&

v = u + at,
s = ut + ½ at2 ,

v2 - u2 = 2as.

dñVw Ho$ _wº$ nVZ Ho$ àíZm| H$mo hc H$aVo g_`
h_ a H$s OJh g H$m Cn`moJ H$a|Jo& BZ g‘rH$aUm|
H$m Cn¶moJ H$a àíZ hb H$aZo ‘| {M•m| H$m
AZwgaU H$aZm Amdí¶H$ h¡& ("J{V' nmR> ‘|
BgH$s MMm© H$s JB© h¡&)

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -4

'g'  H$s {Xem ³¶m h¡?
EH$ nËWa D$Üdm©Ya D$na ’|${H$E& EH$ {dam‘

K‹S>r H$s ghm¶Vm go n¥Ïdr Vb na nhþ§MZo ‘| bJm
g‘¶ kmV H$s{OE&

• D$na Am¡a ZrMo J‘Z H$aVo g‘¶ CgH$s
J{V ³¶m hmoVr h¡?

• ËdaU H$s ut∆Á ³¶m “ÁzTy?
O~ nËWa D$na J‘Z H$aVm h¡, Vmo doJ KQ>Vm

h¡& ZrMo J‘Z H$aVo g‘¶ nËWa H$m doJ ~‹T>Vm h¡&
‘w³V nVZ ËdaU D$Üdm©Ya ZrMo h¡& Amn dñVw H$mo
{H$gr ̂ r Vah ’|${H$E " g " D$Üdm©Ya ZrMo H$s Amoa
hmoJm, O¡go {MÌ-9 ‘| {XIm¶m J¶m h¡& dñVwV:
qnS> n¥Ïdr Ho$ Ho$ÝÐ H$s Amoa J_Z H$aVm h¡&

g Surface 
of the earth

{MÌ {MÌ {MÌ {MÌ {MÌ -9

{MÌ{MÌ{MÌ{MÌ{MÌ-10

Vº$m -1 H$m {Z[aúmU {H${OE&
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

+

_

u

h
g

• eyÝ¶ d oJ Am ¡a AeyÝ¶ ËdaU go
J{V H$aZo dmbr dñVw H$m CXmhaU
Xr{OE&

• 20 m/s Am¡a 40m/s doJ go H«$‘e… Xmo
nËWa hdm ‘| ’|$Ho$ OmVo h¢& BZHo$ Ûmam
àmßV ËdaU ³¶m hmoJm?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2
EH$ dñVw D$Üdm©Ya D$na H$s Amoa ào{jV H$s

JB©& D$Üdm©Ya J{V Ho$ A§{V‘ goH|$S> ‘| dñVw Ûmam
V¶ H$s JB© Xÿar kmV H$s{OE& g = 10 m/s2

hbhbhbhbhb
dñVw H$s D$Üdm©Ya J{V Ho$ A§{V‘ goH|$S> ‘| dñVw

Ûmam V¶ H$s JB© Xÿar CgHo$ Ûmam ZrMo H$s Amoa
J{V Ho$ àW‘ goH|$S> ‘| V¶ H$s JB© Xÿar Ho$ ~am~a
h¡&

AV…  s = ½ gt2= ½ x 10  x  1  =  5 m
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3
{d{^Þ D§$MmB©¶m| go Xmo dñVwE§ ñdV§ÌVm nyd©H$

{Ja H$a EH$ gmW O‘rZ na nhþ§MVr h¢& nhbr
dñVw H$m AdamohU g‘¶ t1 = 2 goH|$S> Am¡a t2 = 1
goH|$S> h¡& O~ Xÿgar dñVw Zo {JaZm àma§^ {H$¶m,
V~ nhbr dñVw {H$g D§$MmB© na Wr? ( g = 10
m/s2 )

hbhbhbhbhb

at  t=1s
h1=20m

h2=5m

Xÿgar dñVw O‘rZ na nh§wMZo Ho$ {bE 1 goH|$S>
boVr h¡& AV… h‘| nhbr dñVw Ûmam nhbo goH|$S> ‘|
Am¡a Xmo goH|$S> ‘| V¶ H$s JB© Xÿar kmV H$aZr
hmoJr&

2 goH|$S> ‘| V¶ H$s JB© Xÿar
h1 = ½   gt2 = ½ × 10 × 22 = 20m.

1 goH|$S> ‘| V¶ H$s JB© Xyar h2 = 5 m.

O~ Xÿgar dñVw Zo {JaZm àma§̂  {H$¶m, V~
nhbr dñVw H$s D§$MmB© h = 20 - 5 = 15m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4
25 ‘rQ>a D§$MmB© Ho$ EH$ ‘rZma go EH$ nËWa

D$Üdm©Ya D$na 20 m/s Ho$ doJ go ’|$H$m J¶m h¡&
O‘rZ na nhþ§MZo Ho$ {bE Cgo {H$VZm g‘¶
bJoJm& ( g = 10 m/s2 )

{MÌ{MÌ{MÌ{MÌ{MÌ-12
hbhbhbhbhb
Bg àíZ H$mo hb H$aZo Ho$ {bE {M•m| H$mo Ü¶mZ

‘| aIZm hmoJm&{MÌ ‘| Xem©¶m J¶m h¡&
n¥Ïdr H$s Amoa YZmË‘H$ Am¡a n¥Ïdr go D$na H$s

Amoa J{V H$aZo dmbr dñVw Ho$ {bE F$UmË‘H$ {b¶m
OmVm h¡& Bg CXmhaU ‘| àojU q~Xþ H$mo g§X ©̂ q~Xþ
‘mZm OmVm h¡&{MÌ{MÌ{MÌ{MÌ{MÌ-11
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V~  u= 20 m/s
a = g = -10 m/s2

s = h = -25 m

J{V Ho$ g‘rH$aUs = ut + ½ at2 go
- 25 = 20t - ½ x 10 x t2

-25 = 20t - 5 t2

-5 = 4t - t2

⇒ t2 - 4t - 5 = 0

g‘rH$aU hb H$aZo na àmßV hmoVm h¡-
( t - 5 ) ( t + 1 ) = 0

t= 5 ¶m -1
t = 5s

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5
u doJ go D$Üdm©Ya D$na H$s Amoa ào{jV dñVw

Ûmam O‘rZ na nhþ§MZo ‘| bJo g‘¶ H$mo kmV
H$s{OE&

hbhbhbhbhb
g‘rH$aU S = ut + ½ a t2  br{OE
g§nyU© J{V ‘| S = 0

{MÌ-13
a = - g
u = u
O = ut - ½gt2

½gt2 = ut
t = 2u/g

g
u

D$na ZrMo

A { Y H $ V ‘
D§$MmB© q~Xþ

^ma^ma^ma^ma^ma
dh ~b {Oggo n¥Ïdr, dñVw H$mo AnZo H|$Ð H$s

Amoa AmH${f©V H$aVr h¡, dñVw H$m ^ma H$hbmVm
h¡&

Ý¶yQ>Z Ho$ J{V Ho$ Xÿgao {Z¶‘ go
Fn[aUm‘r = ma

h‘| àmßV hmoVm h¡
W = mg

BgH$m ‘mÌH$ Ý¶yQ>Z h¡&
1 {H$.J«m. dñVw H$m ^ma 9.8 N hmoVm h¡&
2 {H$.J«m. dñVw H$m ^ma 19.6 N hmoVm h¡&
10{H$.J«m. dñVw H$m ^ma 98 N hmoVm h¡&

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -5
‘w³V-nVZ dñVw H$m ^ma kmV H$aZm

M{bE kmV H$aVo h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-14 (a) {MÌ{MÌ{MÌ{MÌ{MÌ-14 (b)

EH$ H$‘mZrXma Vwbm H$mo {gqbJ go {Zb§{~V
H$a Hw$N> ̂ ma Omo{‹S>E& H$‘mZrXma Vwbm ‘| nmR²>¶m§H$
ZmoQ> H$s{OE& A~ ^ma Ho$ gmW H$‘mZrXma Vwbm
H$mo ñdV§ÌVmnyd©H$ EH$ {ZpíMV D§$MmB© go ’|${H$E&
H$‘mZrXma Vwbm Ho$ n¡‘mZo na {ZX}em§H$ H$s pñW{V
‘| n[adV©Z N˛Áz Ü¶mZnyd©H$ Xo{IE&

g
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• D$nar Xm o pñW{V¶m | ‘ | H$‘mZrXma
Vwbm Ho$ nmR²>¶m§H$m| ‘| Amn ³¶m n[adV©Z
XoIVo h¢?

• ³¶m go g‘mZ h¢? ¶{X Zht Vmo ³¶m|?

Amn ‘| go {H$gr H$mo VaUVmb ‘| {ZpíMV
D§$MmB© go JmoVm bJmZo H$m AZw^d hmoJm&

• eara Ho$ ‘w³V nVZ Ho$ g‘¶ AmnH$mo H¡$gm
bJVm h¡?

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -6

dñVw Ho$ ‘w³V nVZ Ho$ Xm¡amZ hmoZo dmbo
n[adV©Zm| H$m {ZarjU

EH$ nmaXe©H$ Q´>o boH$a CgHo$ XmoZm| Amoa {N>Ð
H$s{OE& Xmo ¶m VrZ a~a ~¢S> boH$a CÝh| {N>Ðm| Ho$
‘Ü¶ EH$ Xÿgao Ho$ {ZH$Q> ~m§{YE& {MÌ 15(a) Am¡a
15(b) ‘| Xem©E AZwgma a~a ~¢S²>g na EH$ nËWa
a{IE&

• ³¶m ¶h ∫§∫ ‘wS>Vo h¢? A~ nËWa Nz˛
ÃÁs Q´>o N˛Áz ZrMo S>m{bE& A~ ³¶m hmoJm?

‘w³V nVZ ‘| {ZåZ n[aUm‘ àmßV hmoVo h¢&

H$‘mZrXma Vwbm-Ðì¶‘mZ {H«$¶mH$bmn ‘| nmR²>¶m§H$
eyÝ¶ hmo OmVm h¡&

VaUVmb ‘| Hy$XVo g‘¶ dh ì¶p³V ̂ mahrZVm
AZw^d H$aVm h¡& {H«$¶mH$bmn-6 ‘| ∫§∫ grYo h¢&
a~a ~¢S²>g ‘| H$moB© VZmd Zht hmoVm&

g
{MÌ-15 (a)                  {MÌ-15 (b)

{H$gr dñVw Ho$ ^ma H$mo h‘Zo JwéËdmH$f©U Ho$

H$maU H$m¶©aV ~b ‘mZm h¡&

gmå¶mdñWm Ho$ ghm¶H$ ~b Ûmam ̂ ma à‘m{UV

{H$¶m J¶m “{& (¶m) {Zb§~Z Ho$ g‘¶ EH$

ghm¶H$ VZmd Ûmam XmoZm| hr pñW{V¶m| ‘|

ËdaU H$s AZwnpñW{V ‘| ̂ ma mg Ho$ ~am~a hmoVm

h¡& JwéËd Ho$ {~Zm EH$ ghm¶H$ ~b hmo gH$Vm

h¡& Vmo ^ma H$s Am¡a EH$ {dñVmanyU© n[a^mfm

h¡, dh ~b Omo ghm¶N˛ Vb Ho$ {dn[aV Amamo{nV

h¡&

• AmnH$m ̂ ma mg Ho$ ~am~a H$~ hmoVm h¡?
• CXmhaU Xr{OE O~ AmnH$m ^ma eyÝ¶

hmoVm h¡?

JwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$Ð
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -7

Må‘M Am¡a H$m§Q>o H$m g§VwbZ

{MÌ{MÌ{MÌ{MÌ{MÌ-16: Balancing of fork
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EH$ H$m±Q>m Må‘M Am¡a bH$‹S>r H$s H$m‹S>r EH$
gmW Omo{‹S>E& ¶h g§¶moOZ AÀN>r Vah go EH$
½bmg Ho$ {H$Zmao na g§Vw{bV ahVm h¡& ³¶m|?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-8
³¶m Amn {~Zm PwHo$ CR> gH$Vo h¢?

EH$ Hw$gu na {MÌ -17 ‘| {XIm¶o AZwgma
Amam‘ go ~¡{R>E& Cg Hw$gu na go {~Zm AnZo n¡a
‘mo‹S>o CR>Zo H$m à¶mg H$s{OE&

• ³¶m h‘ Eogm H$a gH$Vo h¢? ¶{X Zht oÁz
³¶m|?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-9
EH$ gr‹T>r H$m g§VwbZ

{H$gr gr‹T>r H$mo AnZo H§$Yo na g§Vw{bV H$aZo
H$m à¶mg H$s{OE&

¶h H$~ g§^d hmo ahm h¡?
¶hm± na h‘ AmnH$mo "JwéËd H|$Ð (Centre of

gravity)" go n[aM¶ H$amE±Jo&
^ma {dVaU H$s Am¡gV ¶m g§Vw{bV pñW{V H$mo

hr JwéËd H|$Ð H$hm OmVm h¡& dh q~Xþ Ohm±na

Hw$b ^ma H$m¶© H$aVm hþAm àVrV hmoVm h¡, JwéËd
H|$Ð (centre of gravity) H$hbmVm h¡&

{H«$¶mH$bmn -10

JwéËd H|$Ð kmV H$aZm
EH$ ‘rQ>a n¡‘mZm br{OE& {d{^Þ q~XþAm| go

BÝh| {Zb§{~V H$aZo H$m à¶mg H$s{OE& Amn ³¶m
XoIVo h¢? ³¶m n¡‘mZo Ho$ ‘Ü¶ q~Xþ go Cgo {Zb§{~V
{H$¶m Om gH$Vm h¡? Eogm ³¶m| hþAm hmoJm?

EH$ {Z¶{‘V AmH$ma H$s dñVw O¡go {H$ ‘rQ>a
n¡‘mZo H$m JwéËd H|$Ð CgHo$ ‘Ü¶q~Xþ na hmoVm h¡&
Cg N>‹S> H$m g§nyU© ^ma ‘mZ br{OE {H$ Cg q~Xþ
na H|${ÐV hmoVm h¡& Cg EH$ q~Xþ na AmYma XoZo
Ho$ H$maU g§nyU© N>‹S> H$mo AmYma àmá hmoVm h¡&

{H$gr dñVw H$mo g§Vw{bV H$aZo na JwéËd H|$Ð
nVm bJmZo H$s EH$ gab {d{Y {‘bVr h¡& ‘rQ>a
N>‹S> Ho$ gmW-gmW H$B© N>moQ>o Vra JwéËd qIMmd H$m
{àV{Z{YËd H$aVo h¢& BZ g^r H$m ¶moJ JwéËd H|$Ð
na H$m¶© H$a ahm n[aUm‘r ~b hmoJm&

N>‹S> H$m g§nyU© ^ma Cg EH$ q~Xþ na H|${ÐV
‘mZm Om gH$Vm h¡& AV… Bg {~ÝXþ go JwOam hþAm
EH$b ~b D$nar {Xem ‘| Amamo{nV H$aZo na N>‹S>
g§Vw{bV hmoJr&

g§Vw{bV A§Jwbr na
D$nar ~b

^ma

{MÌ-17
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• {H$gr dñVw H$m JwéËdH|$Ð H¡$go kmV {H$¶m
Om gH$Vm h¡?

ñdV§ÌVm nyd©H$ {Zb§{~V dñVw H$m JwéËd H|$Ð
{Zb§~Z q~Xþ Ho$ R>rH$ ZrMo ahVm h¡&

¶{X {Zb§~Z q~Xþ go JwOaVr hþB© EH$ D$Üd©mYa
aoIm ItMr Om¶o Vmo Cg aoIm Ho$ gmW-gmW H$ht
na JwéËd H|$Ð ahoJm& CgH$s ghr pñW{V OmZZo Ho$
{bE Cg dñVw H$mo {H$gr AÝ¶ q~Xþ go {Zb§{~V
H$aZm Mm{hE& EH$-Xÿgar CÜdm©Ya aoIm Cg {Zb§~Z
~§Xþ go It{ME& BZ Xmo aoImAm| H$s à{VÀN>oX q~Xþ
hr JwéËd H|$Ð h¡&

{H«$¶mH$bmn-11

EH$ db¶ Ho$ JwéËd H|$Ð H$mo kmV H$aZm
D$na {b{IV {d{Y ‘| g‘Pm¶m J¶m h¡ {H$ H¡$go

JwéËd H|$Ð àmá {H$¶m OmVm h¡& Bgr Ho$ AmYma na
db¶ H$m JwéËd H|$Ð ^r ‘mby‘ {H$¶m Om gH$Vm
h¡-

• EH$ db¶ H$m JwéËd H|$Ð H$hm± hmoVm h¡?
• ³¶m {H$gr dñVw H$m JwéËd H|$Ð CgHo$

~mha hmo gH$Vm h¡?
• Ohm± dñVw H$m H$moB© Ðì¶‘mZ Zht h¡, ³¶m

dhm± na JwéËd H|$Ð hmo gH$Vm h¡?

pñWaVm (Stability)
pñWaVm Ho$ {bE JwéËd H|$Ð H$s OJh H$ ‘mby‘

H$aZm Amdí¶H$ h¡& {H$gr ̂ r AmH$ma H$s dñVw Ho$
JwéËd H|$Ð go EH$ aoIm ZrMo H$s Amoa It{ME ¶{X
dh dñVw Nz˛ AmYma Ho$ A§VJ©V h¡ Vmo dñVw pñWa
ahoJr&

¶{X JwéËd H|$Ð dñVw Ho$ AmYma Ho$ ~mha hmoVm
h¡ Vmo dñVw ApñWa hmoVr h¡&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -12
JwéËd H|$Ð H$m n[adV©Z Am¡a CgH$m à^md

O~ Amn grYo I‹S>o hmoVo h¢ Vmo AmnH$m JwéËd
H|$Ð H$hm± hmoVm h¡?

{MÌ 20 (a) ‘| Xem©¶o AZwgma AnZo n¡a Ho$
A±JyR>o H$mo Ny>Zo H$m à¶mg H$s{OE& Xrdma Ho$ gmW
I‹S>o ahH$a Bgo nwZ… XmohamBE O¡gm {H$ {MÌ -20
(b) ‘| Xem©¶m J¶m h¡&

• {MÌ-20(b) ‘| Xem©¶o pñW{V ‘| ³¶m Amn
AnZo n¡a Ho$ A±JyR>o H$mo Ny> gH$Vo h¢? ¶{X
Zht Vmo ³¶m|?

• BZ XmoZm| pñW{V¶m| ‘| Amn AnZo eara Ho$
JwéËd H|$Ð ‘| ³¶m n[adV©Z XoIVo h¢?

{MÌ-19

        {MÌ-20 (a)       {MÌ-20 (b)
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gmoMmo Am¡a {dMma H$amo

• EH$ Jmobo Am¡a EH$ {Ì ŵOmH$ma naV H$m JwéËd H|$Ð H$hm± hmoVm h¡?
• ³¶m {H$gr dñVw H$m EH$ go A{YH$ JwéËd H|$Ð hmo gH$Vm h¡?
• nrgm H$s Amoa PwH$Vr ‘rZma {JaVr ³¶m| Zht h¡?
• AnZr nrR> na ^mar dµOZ CR>mVo g‘¶ AmnH$mo gm‘Zo ³¶m| PwH$Zm n‹S>Vm h¡?

g‘mZ d¥Îmr¶ J{V (Uniform circular motion), A{^H|$Ð ËdaU (centripetal
acceleration), A{^H|$Ð ~b (centripetal force), JwéËd H|$Ð (centre of gravity), JwéËdmH$f©U
{Z¶‘ (law of gravitation), ̂ ma (weight), ̂ mahrZVm (weightlessness), pñWaVm (stability),
‘wº$ nVZ (free fall).

• dñVw Ûmam pñWa doJ go d¥ÎmmH$ma nW ‘| J{V EH$ g‘mZ d¥Îmr¶ J{V H$hbmVr h¡&
• dh ËdaU Omo dñVw H$r doJ H$s {Xem ‘| n[adV©Z bmVm h¡, A{^H|$Ð ËdaU H$hbmVm h¡ Am¡a dñVw

H$mo EH$ g‘mZ d¥Îmr¶ J{V ‘| gX¡d d¥Îm H$s H|$Ð H$s Amoa H$m¶© H$aVm h¡&
• {H$gr dñVw H$mo EH$ g‘mZ d¥Îmr¶ J{V ‘| aIZo Ho$ {bE Amdí¶H$ n[aUm‘r ~b A{^H|$Ð ~b

H$hbmVm h¡& FC = Mv2 / R.

• {díd ‘| àË¶oH$ dñVw EH$ Xÿgao H$mo AmH${f©V H$aVr h¡& Xmo dñVwAm| Ho$ ~rM AmH$f©U ~b CZ
ƒÀoÏEÁzÊ Nz˛ ¸√Æ™Áå Ho$ JwUZ’$b Ho$ g‘mZwnmVr Am¡a CZHo$ ‘Ü¶ Xÿar Ho$ doJ Ho$ ì¶wËH«$‘mZwnmVr
hmoVm h¡&

• n¥Ïdr H$s gVh na g^r dñVwAm| H$m ËdaU g‘mZ  (9.8m/s2) hmoVm h¡& O¡go-O¡go h‘ n¥Ïdr H$s
gVh go Xÿa OmVo h¢ ¶h ËdaU KQ>Vm OmVm h¡&

• O~ {H$gr dñVw na Ho$db JwéËd H$m¶© H$aVm h¡ V~ dh ‘wº$ nVZ ‘| H$hbmVr h¡&
• {H$gr dñVw na H$m¶© H$aZo dmbo JwéËdr¶ ~b H$mo CgH$m ^ma H$hm OmVm h¡& W = mg

• ‘wº$ nVZ pñW{V ‘|, dñVw ^mahrZVm H$m AZŵ d H$aVr h¡&
• dh q~Xþ Ohm± na dñVw H$m g§nyU© ^ma H$m¶© H$aVm h¡, CgH$m JwéËd H|$Ð H$hbmVm h¡&
• O~ ^ma g{Xe {H$gr dñVw Ho$ AmYma go hmoH$a JwOaVm h¡ Vmo dñVw pñWa H$hbmVr h¡&

“™åz MÆÁ ÃyQÁ?

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1) uúÊg N˛y Ã™ ƒwuÆ Tuo N˛Áz EÁú N{̨ Ãz Ã™^ÁEÁzTz? (AS1)

2) úw·ƒy Nz̨  Nz̨ Ȩ̂  u§ÊtÏ ú∫ YȨ̂ ™Á N˛Á nƒ∫m rÁo N˛yu\L@ (AS1)

3) ÃÁƒ|ßÁ{u™N˛ TÏønƒÁN˛ |m uåÆ™ Ã™^ÁFL@ (AS1)

4) Eogr Hw$N> pñW{V¶m± g‘PmBE, O~ ‘mZd H$m JwéËd H|$Ð CgHo$ eara go ~mha hmoVm h¡&(AS1)

5) EH$ Ñ‹T> añgr na MbZo dmbo ì¶{º$ Ho$ hmW ‘| EH$ ¬Ê§y ™Ï‰gy “ÏF| Zg “mo Vmo bm^Xm¶H$ hmoVm h¡,
³¶m|?(AS7)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1) 10m ufi[ÆÁ Nz̨  ƒwÁN˛Á∫ ™ÁT| ™ı LN˛ N˛Á∫ 10m/s Nz̨  uÀs∫ ƒzT Ãz Tuo N˛∫ ∫“y “{@ N˛Á∫ N˛Á ¸√Æ™Áå ..
“{@ N˛Á∫ N˛Áz EÁƒ≈ÆN˛ EußNı̨ ¸ §¬ N˛“ÁÂ Ãz üÁõo “ÁzoÁ “{? EÁ{∫ ƒ“ uN˛oåÁ “{? (Ans:104N)(AS1)

2) 50 m/s doJ go D$na Cna H$s Amoa EH$ J|X ’¢$H$s JB© h¡& Vmo CgH$s A{YH$V_ D±$MmB© VH$ nhþ±MZo
‘| bJm g‘¶ Am¡a A{YH$V‘ D±$MmB© na doJ kmV H$s{OE& (g=10 m/ s2 )

 (CÎma: 125m; 5s; eyÝ¶) (AS1)

3) 10 kg {H$ J«m Ðì¶‘mZ dmbo Xmo Jmobo {OZHo$ H|$Ðm| Ho$ ~rM Xÿar 10 cm aIÁ TÆÁ h¢& CZHo$ ‘Ü¶
JwéËdmH$f©U ~b kmV H$s{OE& (CÎma: 104GÝ¶wQ>Z) (AS1)

4) EH$ J|X D±$MmB© go {JamB© OmVr h¡& YaVr na {JaZo go nyd© 6 ‘rQ>a nma H$aZo Ho$ {bE Cgo 0.2 goH|$S
H$m g‘¶ bJVm h¡& Vmo dh {H$VZr D±$MmB© go {JamB© JB© hmoJr? rÁo N˛yu\L? g = 10m/ s2

br{OE&

(CÎma: 48.05m)(AS1)

5) ³¶m Amn Eogo Xmo H$Um| H$s H$ënZm H$a gH$Vo h¢ Omo EH$-Xÿgao na JwéËdmH$U© ~b Amamo{nV Zht
H$aVo?(AS2)

6) g‘mZ Am¶VZ H$m nmZr Xmo ~mpëQ>¶mo| ‘|, àË¶oH$ hmW ‘| EH$-EH$ ~mëQ>r CR>mZm, EH$ hr hmW
go ~mëQ>r CR>mZo go AmgmZ ³¶m hmo gH$Vm h¡?(AS7)

III  GXYÀo∫yÆ uYÊoå (Higher Order Thinking)

1) LN˛ √ÆuMo EúåÁ tÁÆÁÂ “Ás EÁ{∫ ú{∫ tyƒÁ∫ Ãz ÃbÁN˛∫ Q‰gÁ “{ MÆÁ ƒ“ tyƒÁ∫ Ãz u§åÁ “bz EúåÁ §ÁÆÁÂ
ú{∫ GeÁ ÃN˛oÁ “{? Ã™^ÁFL@ (AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫

A
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2) \§ LN˛ Ãz§ úz‰g Ãz åyYz uT∫oÁ “{ GÃNz̨  EÊt∫ ƒÁ¬z N˛ygz N˛Áz ¬ToÁ “{@  úw·ƒy GÃN˛y EÁz∫ nƒ∫m (g) Ãz
uT∫ ∫“y “{@  úw·ƒy Nz̨  FÃ nƒ∫m Nz̨  u¬L GúÆÁzTy §¬ N˛“ÁÂ Ãz üÁõo “ÏEÁ “ÁzTÁ?(AS7)

1. nƒ∫m \Áz Nz˛ƒ¬ uúÊg Nz˛ ƒzT N˛y ut∆Á N˛Áz §t¬oÁ “{ GÃz ..... N˛“oz “{@ [ ]

a) TÏªnƒÁN˛ |m Nz˛ N˛Á∫m nƒ∫m b) Ã™ nƒ∫m

c) EußNı̨ u¸o nƒ∫m d) EúNı̨ u¸o nƒ∫m

2. úw·ƒy osÁ YȨ̂ ™Á Nz̨  u§Y N˛y tÓ∫y  [ ]

a) 3,84,400 km b) 3,84,400 cm c) 84,000 km d) 86,000 km

3. ÃÁƒ|ßÁ{u™N˛ TÏªnƒ uÀs∫ÁÊN˛ N˛Á ™Ó¡Æ [ ]

a) 6.67 x 10-11N.m2Kg-2 b) 9.8 m/ Sec 2

  c) 6.67 x 10-12N.m2Kg-2 d)  981 m/ Sec2

4. 1 kg ßÁ∫ §Á¬z ƒÀoÏ N˛Á ƒ\Ê [ ]

a) 1kg/m2 b) 9.8m/sec2 c) 9.8N d) uÀs∫ ßÁ∫

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uúÊg N˛Á TÏªnƒ Nı˛¸ rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2.  EH$ {nÊS> Ho$ ‘wº$ nVZ Ho$ {cE 2

25
t  H$m ‘yë¶ VWm 'g'. (JwéËdmH$mf©U) H$m ‘wë¶ kmV H$aZo Ho$ {cE

à¶moJ {H${OE&
üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. uƒußãå EÁN˛Á∫ ƒÁ¬z ƒÀoÏEÁzÊ Nz˛ EÁáÁ∫ qzfi¢˛¬ osÁ uÀs∫oÁ N˛y \ÁåN˛Á∫y LN˛ufio N˛∫ GÃ ú∫ u∫úÁzb|
u¬uQL@

2.  M§Ð‘m H$m n¥Ïdr Ho$ Mmam| Amoa n[aH«$‘m H$aZo dmco nW H$s OmZH$mar EH${ÌV H$a EH$ [anmoQ>© {c{IE&>

Ã“y G∫ YÏuåL@
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