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h_ h_mao Mmam| Amoa dñVwAm| H$mo J{V H$aVo hþ̀ o
XoIVo h¢& h_Zo {nN>bo AÜ`m` J{V _| doJ Am¡a
ËdaU H$s g§H$ënZmAm| Ho$ {df` MMm© H$s h¡&

àmMrZ ẁJ Ho$ Xme©{ZH$  J{V Ho$ AÜ``Z _|
A{YH$ é{M {XImB©& CZHo$ _pñVîH$ _| EH$ àíZ
bS>mB© H$aVo ahVm Wm {H$ H$mos dñVw H$mo AnZo Amn
Mmo‹S>X| Vmo CgH$s àmH¥${VH$ pñW{V Š`m hmoJr? h_mar
gm_mÝ` g§doXZm `h H$hVr h¡ {H$ n¥Ïdr na ha
J{Verb dñVw H$mo Hw$N> g_` Ho$ {b ò Iwbm N>moS>
{X`m Om` Vmo dh Yrao-Yrao AnZo Amn pñWa AdñWm
_| Am Om òJr& Š`m hmoVm h¡ O~ Amn gmBH$m H$mo
noS>b _maZm N>moS> X|Jo?

Oam gmo[M ò {H$ AañVw, Cg g_` H$o _hmZ
Xme©{ZH$ Zo `h {ZîH$f© {ZH$mbm {H$ n¥Ïdr Ho$ ha
dñVw H$s àmH¥${VH$ pñW{V CgHo$ pñWa ahZo _| hr h¡&
CgZo gmoMm {H$ EH$ pñWa dñVw H$s pñW{V H$mo
g_PmZo H$s H$moB© Amdí`H$Vm Zht h¡ Š`m| {H$ H$moB©
^r J{Verb {nÊS> àmH¥${VH$ ê$n go pñWa AdñWm
_| AmOmVm h¡&

Jo{b{b`m| Zo `h H$hVo hþ̀ o AmYw{ZH$ {dkmZ
H$mo OÝ_ {X`m {H$ EH$ J{Verb dñVw AnZo J{V
H$s AdñWm _| V~ VH$ ahVr h¡ O~ H$a Cg na
H$moB© ~mø ~b H$m ©̀ Z H$a|&

Jo{b{b`mo Zo Xmo gab gamhZr` à`moJm| H$mo bo
Am ò& dh {MH$Z YamVb na {VaN>o Vb go à`moJ
{H$`m Am¡a {ZarjU {H$`m {H$ {OVZm {MH$Zm V` h¡

AnZr Xÿa J|X Mbr& {g VH©$U (Argument) H$mo AmJo
~T>mVo hþ̀ o CgZo ̀ h {ZîH$f© {ZH$bm {H$ ̀ {X YamVb
{MH$Zm h¡ Vmo JoÝX {Za§Va MbVr ahr O~ VH$ H$moB©
Xÿgar dñVw go CgH$m gm_Zm Z hmo& (dmñV{dH$ {díd
_| Bg Vah Ho$ YamVb H$m H$moB© ApñVËd Zht h¡&

1 (a)        1 (b)     1 (c)
{MÌ 1 (a)      {ZMbr J{V{ZMbr J{V{ZMbr J{V{ZMbr J{V{ZMbr J{V
(b) Cnar J{V ( upward motion)
(c) g_Vb na J{V(motion on a plane surface)

{MÌ 1 (a) _| Xem©̀ m| AZwgma CgZo {ZarjU
{H$`m {H$ OH$ EH$ EH$ Š`m T>bmd na bwT>H$Vm h¡,
V~ dh n¥Ïdr H$s JwéËdmH$f©U e{ŠV go J{V nH$S>
boVm h¡&

{MÌ 1 (b) _| O~ EH$ dñVw {VaN>o V` na D$na
H$s Amoa bwT>H$Vr h¡, Vmo CgH$s J{V KQ>Vr h¡& A~
h_ H$ënZm H$a|Jo {H$ EH$ H§$`m EH$ g_ YeV` na
J{V H$a ahm h¡ O¡go {H$ {MÌ 1(c) _| Xem©̀ m J`m h¡
CgH$s J{V A{YH$ ̀ m H$_ hmoZo Ho$ {b ò H$moB© H$maU
Zht h¡& Bg{b ò dh pñWa doJ go MbVr ahVr h¡&

AÜ¶m¶
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FÃ à`moJ go Jbr{b`mo FÃ {ZîH$f© na ú“ÏÂYz uN˛
Omo AañVw Ho$ EH$ dñVw Ho$ pñWa ahZo H$s H$¡úZm Ho$
{déÕ h¡&

{MÌ 2 (a) (b) {d{^Þ T>bmd go {VaN>o V` na
J{V&. (c) {VaN>o YamV` go g_ YamV` na J{V
{ZarjU {H$`m

Jo{b{b`m| Zo {MÌ 2 (a) ̀ o {XIm ò AZwgma  H§$Yz
H$mo Ama§{^H$ D§$MmB© go T>bm`m J`m& V~ dh
JwéËdmH$f©U ~b go bwS>H$m Am¡a {\$a dh T>bmd Ho$
D$na Om òJr O~ VH$ dh Ama§{^H$ D§±MmB© VH$ Zht
nhþ±MVr& CgHo$ níMmV CgZo H$moU H$mo H$_ {H$`m
Am¡a {MÌ 2 (b) _| Xem©̀ m| AZwgma dhr à`moJ {H$`m&
H§$Mm CgH$s D±$MmB© na D$na T>bm bo{H$Z Bg ~ma
CgH$mo Am¡a AmJo OmZm Wm& BgH$m AW© h¡ CgHo$ Ûmam
V` H$s JB© Xÿar A{YH$ h¡& D$na Ho$ T>bmd H$mo H$moU
D$na Ho$ T>bmd Ho$ H$moU H$mo H$_ H$a, CgZo {ZarjU
{H$`m Am¡a dhr n[aUm_ nm`m& Cgr D§$MmB© na nhþ±MZo
Ho$ {b ò J|X H$mo ha ~ma Am¡a Xÿa OmZm nS>m&

CgHo$ _pñVîH$ _| àíZ CR>m {H$ Cgr D±$MmB©
na nhþ±MZo Ho$ {b`o `{X T>bmd Z hmo Vmo Cgo
{H$VZr Xÿa OmZm nS>oJm? {MÌ 2 (c)  _| Xem©E

AZwgma Š`m| {H$ ̀ hm± T>bmd Zht h¡, Cgo EH$ g_mZ
doJ Ho$ gmW {Za§Va MbZo ahZm nS>oJm& dh `h
{ZîH$f© {ZH$mbm {H$ `{X dñVw H$mo ~mø H$maH$m| go
Ny>Q> hmo Vmo J{Verb dñVw H$s àmH¥${VH$ pñW{V H$mo
g_J{V H$hVo h¢& Amn BZ à`moJm| Ho$ {df` _| Š`m
H$hmoJo? J{Verb dñVw H$mo amoH$Zo Ho$ {b ò Š`m H$moB©
~mø ~b H$s Amdí`H$Vm h¡? Bg à`moJ go h_ ̀ h
H$h gH$Vo h¢ {H$ EH$ dñVw AnZr g_J{V _| ahoJm
O~ VH$ Cg na EH$ ~b Bg na H$m ©̀ H$ao&

Jo{b{b`m| Zo EH$ Eogo {d≈d H$s H$ënZm H$s
Ohm± na Kf©U Zht h¡ bo{H$Z `h dmñVd _| g§̂ d
Zht h¡ Š`m| {H$ Kf©U Omo J{V H$mo à^m{dV H$aVm h¡,
AnZo X¡{ZH$ OrdZ H$s _w»` ŷ{_H$m uåßÁoy h¡&
CXmhaU Ho$ {b ò `{X Kf©U Zht hmoVm Vmo ŷ{_ na
MbZm, Am¡a VoOr go MbVr hþB© H$ma H$mo amoH$Zm ̀ h
g~ h_mao {b ò g§̂ d Zht hmoJm& Kf©U Ho$ {~Zm H$s
ear[aH$ H$m ©̀ H$aZm ~hþV H${R>Z h¡& àmW{_H$ ñVa
na Omo {dMma AañVw Am¡a Jobr{b`mo Zo àñVwV {H$ ò,
Cg na ga AmBgH$ Ý ỳQ>Z Zo VrZ _m¡{bH$ {Z`_
àñVwV {H$ ò Omo ~b Am¡a J{V _| n[adV©Z Ho$ ~rM
_| g§~§Y H$mo g_PmVo h¢& ̀ o VrZ {Z`_ Ý ỳQ>Z Ho$ J{V
Ho$ {Z`_ Ho$ ê$n _| bmoH$à` h¡&

J{V H$m nhbm {Zµ̀ _
J{V H$m nhbm {Z`_ Bg Vah H$hm Om gH$Vm

h¡& àË òH$ dñVw AnZr pñWa AdñWm _| ~Zr ahZm
MmhVr h¡ O~ VH$ Cg na H$moB© ~mÜ` ~b CgH$s
AdñWm n[adV©Z Ho$ {bE ~mø Z H$ao&

Ý ỳQ>Z H$m nhbm {Z`_ ̀ h g_PVm h¡ {H$ ""Š`m
hmoVm h¡ O~ {H$gr dñVw na H$moB© ~mø ~b Zht
hmo''?

dh `m Vmo pñWa ahVr h¡ `m EH$ gab aoIm na
g_mZ J{V go MbVo ahVr h¡ (g_ J{V) h_ MMm©
H$a|Jo?

2 (a)

2 (b)

2 (c)
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     Š`m Amn OmZVo h¢?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
_moQ>o H$mJO na aIo J`o g¸o$g¸o$g¸o$g¸o$g¸o$ H$s J{V H$m

{ZarjU…
LN˛ ™ÁzbÁ N˛ÁT\ ¬zN˛∫ uT¬ÁÃ ú∫ ∫uQL@

E§ GÃ úzú∫ Nz˛ u§YÁzu§Y LN˛ uÃMN˛Á ∫uQL@

uYfi ™ı utQÁL EåÏÃÁ∫ LN˛t™ Ãz GÃ úzú∫ N˛Áz

Eúåy GÂTu¬ÆÁı Ãz uQÊuYL@

z Amn Š`m {ZarjU H$amoJo?

z uÃMNz̨  Nz̨  ÃÁs MÆÁ “ÏEÁ?

J¡{b{b`mo J¡{bbr H$m OÝ_ 1564 _| BQ>br Ho$
nrgm eha _| hAm Wm& J¡br{b`mo H$mo ""AmYw{ZH$
{dkmZ Ho$ {nVm'' H$hm OmVm h¡&

1589 _| CZHo$ {Z~§Y H$s l¥§Ibm _| CÝhm|Zo
AnZo {JaVo hþ̀ o dñVwAm| Ho$ uÃtΩáÁÊo H$mo {VaN>o
V¬ Ho$ Cn`moJ go T>bZo Ho$ ñVa H$mo H$_ H$aZm
~Vm`m h¡&

J¡br{b`mo EH$ Hw$eb {eënH$ma ^r Wo&
CÝhm|Zo {d{^Þ àH$ma Ho$ XÿaX{e©`m| H$r loUr
{dH${gV H$s {OgH$s àH$m{eV XjVm Cg g_`
CnbãY XÿaX{e©̀ m| go H$m\$s Am_ Wr&

gZ² 1640 Ho$ Amg-nmg CÝhm|Zo àW_ ¬ÁzbH$
K‹S$s H$mo §åÁÆÁ sÁ& CZHo$ IJmobr` Am{dîH$mam|
H$s EH$ nwñVH$ ""ñQ>mar _og|Oa'' _| Jobr{b`mo Zo
MÝÐ_m na nhmS>m|, N>moQ>o-N>moQ>o {gVmam| Ãz {_bH$a
~Zr AmH$me J§Jm VWm ~¥hñnVr J«h Ho$ YÁ∫Áı EÁz∫ N>moQ>o qnS>m| H$mo Ky_Vo hþE XoIZo H$m Xmdm {H$`m&
CÝhm|Zo AnZr nwñVH$m| "{S>ñH$mog©' AmZ âbmoqQ>J ~m°S>rµO VWm boQ>g© AmZ {X gZ ñnm°Q> _| gỳ © na
ApñWV Yã~m| Ho$ g§X ©̂ _| AnZo ú∫yjUm| H$m ahñ`moX²KmQ>Z {H$`m&

AmnZo ñd §̀ Ho$ Ûmam {Z{_©V XÿaX{e©̀ m| Ho$ à`moJ Ûmam e{Z VWm ewH«$ J«h Ho$ {ZarjU go J¡{b{b`mo Zo
`h VH©$ {X`m {H$ g^r J«h gỳ © Ho$ YÁ∫Áı EÁz∫ VÓ™oz “¯ Z {H$ n¥Ïdr Ho$@  `h g_` àM{bV {dMmaYmam Ho$
{dnarV Wm&

{MÌ-3 EH$ ~moVb na H$mJO aIH$a VoOr go T>Ho$cZm
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~‹T>r, V~ ì`{º$ H$m eara Cgr AdñWm _| ahZm
MmhVm h¡ O‹S>Ëd Ho$ H$maU Omo CgH$mo nrN>o H$s Amoa
T>Ho$bm&

Xÿgar pñW{V _| O~ Amn ~g _| ̀ mÌm H$a aho h¡
V~ Amn H$m eara ßy CVZ z hr doJ go `mÌm H$aVm
h¡ Omo ~g H$m h¡& ̀ {X ~g AMmZH$ éH$ JB© AmnH$m
eara Cgr AdñWm _| ahZo H$s ü{d¥V Xem©Vm h¡
OS>Ëd Ho$ H$maU Ý ỳQ>Z Ho$ J{V H$m nhbm {Z`_
OS>Ëd H$m {Z`_ ^r _mZm OmVm h¡&

AnZo X{{ZH$ OrdZ Ho$ AZŵ dm| go, h_ g~
OmZVo h¢ {H$ h_z dñVw na Hw$N> ~b bJmZm ú‰goÁ
{Oggo dh Tuo∆y¬ aho& Ohm± VH$ dñVw na bJm`z
J`z ~b Nz˛ §Á∫z ™ı N˛“z oÁz AZoH$ ~bÁı _| go {g\©$
EH$ ~b h¡&

AÝ` ~b Kf©U, dm ẁ H$m à{VamoY `m Bggo
`h gm\$ h¡ {H$ dh ewÕ ~b h¡ Omo dñVw Ho$ J{V
_| n[adV©Z H$mo {ZYm©[aV H$aVmh¡&

h_ ŷ{_ na aIo J ò J|X Ho$ ~mao _| gmoM|Jo&
OS>Ëd H$m {Z`_ H$hVm h¡ {H$ dh Cgr pñW{V _|
ahVy h¡ O~ VH$ Cgo N˛ÁzF| å u“¬ÁÆz&

`{X Amn J|X H$mo bmo _ma|Tz, Vmo dh Cg
{Xem _| Hw$N> J{V go CS>oJm O~ VH$ EH$ ~b
CgH$mo Yrao H$aoJm Am¡a amoHo$Jm& `{X J|X D$na
J`m Vmo JwéËdmH$f©U ~b Cgo Yrao H$aoJm& `{X
J|X ßÓ{_ na bwT>H$ J`m Vmo Kf©U ~b Cg J|X H$mo
Yrao H$aoJm Am¡a Cgo amoHo$Jm&

`{X dñVw na H$m ©̀ H$aZo dmbm ewÕ ~b eyÝ`
h¡, Vmo dh dñVw Omo pŠWa AdñWm _| h¡ dh pñWa
ahoJr `m `{X dh dñVw nhbo go J_Z H$a ahr h¡
Hw$N> doJ Ho$ gmW Vmo dh Cgr doJ go J{V H$aVo
ahoJr& AV… h_ J{V Ho$  nhbo {Z`_ H$mo Bg
Vah à{VúÁuto H$a gH$Vo h¢&

`{X Fnet = 0 dñVw H$m doJ `m Vmo ewÝ` h¡ `m
pñWa h¡&

AV… O~ {H$gr {nÊS> na H$m ©̀ H$aZo dmbm&

{H«$¶mH$bmn-2

H¡$a‘~moS>© ‘o§ ñQ>́mBH$a Ûmam ‘maZo na H$m°BÝg H$s
J{V

{MÌ{MÌ{MÌ{MÌ{MÌ-4 ñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZm

{MÌ-4 _| Xem©̀ o AZwgma H¡$a_ H$s Jmo{Q>`m| H$mo
EH$ Xÿgao na aIH$a T>oa ~Zm ò& ñQ´>¡H$a H$mo AnZr
C§{Jb`m| go Vrd«Vm go j¡{VO PQ>H$m XoH$a T>oa H$s
g~go ZrMo dmbr JmoQ>r na Q>H$amB ò& Amn XoI|Jo {H$
ZrMo dmbr JmoQ>r ~mha Am OmVr h¡ Am¡a eof Jmo{Q>`ÁÂ
{MÌ (4) _| Xem©̀ o AZwgma T>` OmVr h¡&

z D$na Ho$ H$m ©̀ {d{Y`m| go Amn Š`m {ZarjU
H$amoJo?
z uÃMN˛Á uT¬ÁÃ Ho$ ^rVa Š`m| {Jam?
z H¡$a_ H$s Jmo{Q>`m| H$m T>oa D$Ydm©Ya {Xem
_| Š`m| {Jam?
`h g_PZo Ho$ {b ò, h_ AnZo t{{ZH$ OrdZ

_| gm_Zm H$aZo dmbo Am¡a Hw$N> CXmhaUm| H$s
MMm© N˛∫ıTz@

~g pñWa AdñWm go O~ J_Z H$aZo bJVr
h¡ Vmo ~g _| I‹S>m ì`{º$ nrN>o H$s Amoa {Ja
nS>oJm& Bgr Vah O~ Amn ~g _| `mÌm H$a aho
hmo, Am¡a ~g LN˛ t™ Ãz éH$ OmVr h¡ Vmo Amn
AmJo H$s Amoa {Ja ú‰gıTz& Eogm Š`m| hmoVm h¡? `h
n[adV©Z {g\©$ EH$ eãX Ûmam dU©Z {H$`m Om
gH$oÁ h¢ ""OS>Ëd''

gab ^mfm _| h_ H$h gH$Vo h¢ {H$ OS>Ëd
H$m AW© h¡ ""{nadV©Z H$mo ñdrH$ma Zht H$aZm''&
dñVwE± dht H$aVr ahVr h¢ Omo do H$a ahr h¢&
nhbr pñW{V_| O~ ~g AMmZH$ ËdaU nmH$a AmJo
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ewÕ ~b eyÝ` hmo V~ h_ `h H$h|Jo {H$ dh {nÊS>
g§VwbZ _| h¡& FÃu¬L ãÆÓbå Nz˛ Tuo Nz˛ ú“¬z
uåÆ™ N˛Áz <<\gnƒ N˛Á uåÆ™>> N˛“oz “{@
OS>Ëd Am¡a Ðì`_mZ (Inertia and mass)

h_Zo grIm h¡ {H$ OS>Ëd dh JwU h¡ Omo J{V H$s
AdñWm _| n[adV©Z H$m à{VamoY H$aVm h¡& g^r
dñVwAm| _| `h àd¥{Îm ahVr h¡&
z Š`m g^r {nÊS> _| g_mZ OS>Ëd hmoJm?
z EH$ {nÊS> Ho$ µOS>Ëd H$mo H$m¡Zgm H$maH$

{ZU©` H$aoJm?
AmnHo$ {bE H$m¡Zgm gab h¡?
EH$ gmBH$b H$mo T>Ho$bZm `m H$ma H$mo? Amn

XoI|Jo {H$ H$ma H$mo T>Ho$bZm H${R>Z h¡& h_ H$hVo
h¢ {H$ H$ma _| OS>Ëd gmBH$b go A{YH$ h¡& H$ma
_| gmBH$b go A{YH$ OS>Ëd Š`m| h¡?

OS>Ëd nXmW© H$m dh JwU h¡ Omo dñVwAm| Ûmam
AnZr J{V `m pñWa AdñWm _| n[adV©Z H$m
à{VamoY H$aVm h¡ dh dñVw Ho$ Ðì`_mZ na {Z ©̂a
H$aVm h¡ CgHo$ Ðì`_mZ Ho$ H$maU H$ma _| gmBH$b
go A{YH$ OS>Ëd h¡&

Ðì`_mZ H$mo OS>Ëd H$m _mn _mZm OmVm h¡&
h_ OmZVo h¢ {H$ Ðì`_mZ H$s ™ÁåN˛ BH$mB© {H$bmo
J«m_ h¡&

{H«$¶mH$bmn-3

Xmo bH$S>r Ho$ ~Šgm| H$mo g_mZ ~b go
T>Ho$bZm…

Xmo Am`VmH$ma bH$S>r Ho$ ~Šgo {d{^Þ
Ðì`_mZ Ho$ boH$a CÝh| EH$ gab aoIm _| \$e© na
{MÌ _| Xem©`o AZwgma a{I`o& EH$ bH$S>r H$s
nQ>ar go XmoZm| ~Šgm| H$mo EH$ gmW g_mZ YŠH$m
Xr{O`o&
zAmn Š`m XoIVo h¢?
z H$m¡Zgm Xÿa VH$ Om òJm? Š`m|
z H$m¡Z Ãz ~Šgo H$m ËdaU A{YH$ h¡?

{MÌ- (5) bH$S>r Ho$ ~Šgm| H$mo g_mZ ~b go
T>Ho$bZm&

AmnHo$ {ZajUm| Ûmam Amn `h H$h gH$Vo h¢
{H$, dñVw H$m Ðì`_mZ {OVZm A{YH$ h¡, CVZm
A{YH$ dh AnZr J{V Ho$ pñW{V _| n[adV©Z H$m
à{VamoY H$aVm h¡&

D$na Ho$ CXmhaUm| go h_ `h {dîH$f© {ZH$mb
gH$Vo h¢ {H$ Hw$N> dñoÏAm| _| AÝ` H$s An zjm
A{YH$ OS>Ëd hmoVm h¡& Ðì`_mZ, dñVw H$m dh
JwU h¡ Omo {Z{X©ï> H$aVm h¡ {H  Gg_| {H$VZm
OS>Ëd h¡&

     gmo{ME-MMm© H$s{OE&

z EÁúåz GÃ \ÁtÓ N˛Áz tzQÁ “ÁzTÁ
u\Ã™ı bz§¬ Nz˛ N˛ú‰gz N˛Áz QÎYåz ú∫ GÃ
ú∫ ∫Qy õ¬zbı ƒ“y Eúåy úÓƒ| uÀsuo ™ı
bz§¬ ú∫ “y ∫“ \Áoy “{@
9 9 9 9 9 Bgo g\$bVm nyd©H$ H$aZo Ho$ {b ò

AmnH$mo Š`m Mm{h`o?
9 9 9 9 9 h_z N˛Á{å gm H$nS>m Cn`moJ H$aZm

Mm{h`o?
9 9 9 9 9 ~V©Z H$m Ðì`_mZ A{YH$ hmoZm

Mm{h ò `m H$_?
9 9 9 9 9 Š`m H$nS>o H$mo Omoa H$m PQ>H$m Xo

H$a ItMZm Mm{h ò `m Yrao EH$ O¡go ~b go
ItMZm Mm{h`o?

z Cg dñVw H$m doJ Š`m h¡ Omo amHo$Q> go
Ny>Q> H$a A§V[aj _| 10 {H$._r/goH$ Ho$ doJ
go Mb ahm hmo?
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CXmhaU-1
EH$ {nÊS> {OgH$m Ðì`_mZ 'm' hmo q¡uo\ ¢˛∆|

na aIm J`m h¡ Am¡a GÃz 10N ~b Ho$ gmW T>Ho$b
{X`m J`m {Oggo {MÌ _| {XIm ò AZwgma ƒ“ VoOr
go Mbo o ahVm h¡&
a) FBD It{ME (EH$ g_` “y LN˛ u§ÊtÏ ú∫ N˛ÁÆ|

N˛∫åz ƒÁ¬z Ãßy §Á¬Áı N˛Á ∫zQÁ uYfi)
b)  Kf©U H$m _yë` Š`m h¡?
hb

{MÌ-6 _wº$ {nÊS> {MÌ

{X`m J`m h¡ {H$ {nÊS> VoOy go J_Z ahm h¡
Bg{b ò Cg {nÊS> na H$m ©̀ H$aZo dmbm {j{VO Am¡a
D$Üdm©Ya XmoZm| ewÕ ~b eyÝ` h¡&

j¡{VO {Xem _| Cg na H$m ©̀ H$aZo dmbm ~b
Kf©U ~b (f), T>Ho$bm hþAm ~b (F)

 h‘ OmZVo h¢ Fnet,x = 0

                     F+ (-f) = 0

                              F = f

Bg{b ò Kf©U ~b 10N h¡&
J{V H$m Xÿgam {Z`_

Ý`yQ>Z H$m Xÿgam {Z`_ `h g_PmVm h¡ {H$
""Š`m hmoVm h¡ O~ uN˛Ãy uúÊg na eyÝ` a{hV ewÕ
~b H$m ©̀ H$a ahm hÁz&

~am_Xo _| EH$ J|X aI H$a T>Ho${b`o& J|X
pñWa AdñWm go ËdaU àmá H$aVm h¡&

Eo: h_ `h H$h gH$Vo h¢ {H$ ~b EH$ {H«$`m
h¡ Omo ËdaU CËnÞ H$aVm h¡&

EH$ {nÊS> na H$m ©̀ H$aZo dmbm eyÝ` a{hV ewÕ
~b CgH$mo pñWa AdñWm go hQ>mVm h¡&

A~ h_ `h MMm© H$aZo Om aho h¢ {H$ H¡$go EH$
{nÊS> H$m ËdaU Cg na bJm ò J ò ~b na {Z ©̂a
H$aVm h¡& Am¡a H¡$go Cgo _mnm OmVm h¡&
a¡{IH$ g_doJ (Linear momentum)

h_ AnZo X¡{ZH$ OrdZ N˛y Hw$N> KQ>ZmAm| H$m
{ZarjU H$a|Jo& ̀ {X EH$ ~mS>q_Q>Z H$m J|X Am¡a EH$
{H«$Ho$Q> H$m J|X Amngo Q>H$am` z Vmo AmnH$mo {H$gH$s
MmoQ> A{YH$ Jhar bJoJr& LH$ N>moQ>m ~wboQ> Xrda H$mo
GgHo$ A{YH$ doJ Ho$ H$maU hm{Z nhþ±MmVm h¡& h_
OmZVo h¢ {H$ EH$ gmBH$b H$s Anojm O~ LH$ Q´>H$
Xrdma go Q>H$amVm “{ Vmo A{YH$ hm{Z hmoVr h¡& ̀ h EH$
eãX ""g‘doJ'' go g_Pm`Á Om gH$Vm h¡ Omo ‘p’ go
gy{MV {H$`m OmVm “{&

D$na Ho$ CXmhaUm| go h_ `h H$h gH$Vo h¢ {H$
g§doJ Xmo H$maH$Áı na {Z ©̂a h¡& EH$ Ðì`_mZ h¡ Am¡a
Xÿgam doJ h¡ AV…

g§doJ ‘p’ = Ðì`_mZ (m) x doJ (v)
Momentum = (mass) x (velocity)

                   p = mv

J{V _| Bgo Ðì`_mZ go gy{MV H$aVo h¢ Š`m|
{H$ g^r dñVwAm| H$m Ðì`_mZ hmoVm h¡ `{X EH$
dñVw J{V _| h¡ Vmo dh g§doJ àmá H$aVr h¡&

g§doJ g{Xem amer h¡ Š`m|{H$ doJ EH$ g{Xe
amer h¡& AV… g§doJ H$s {Xem doJ H$s {Xem hmoJr&

SI àUmbr _| g§doJ H$s BH$mB© kg – m/s ¶m
N-S “Ázoy “{@
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F F

{H«$¶mH$bmn-4

{OVZm A{YH$ ewÕ ~b CVZm A{YH$
ËdaU…

EH$ {MH$Zo YaVb na ~\©$ Ho$ ãbmH$ H$mo Yrao
go hQ>mB ò Am¡a Xo{I ò {H$ dñVw H¡$go doJ nH$S>Vr h¡
`m H¡$go ËdaU àmá H$aVr h¡& ~ ewÕ ~b H$mo ~‰jÁ H$a
Xo{I ò {H$ doJ _| H¡$go n[adV©Z hmoVm h¡&

• Š`m ËdaU ~ ‰j J`m h¡?

{MÌ - 7 EH$ hr dñVw na {d{^Þ ~b bJm ò
J`o&

{H«$¶mH$bmn-5

A{YH$ Ðì`_mZ Am¡a H$_ ËdaU…
~\©$ Ho$ ãbmH$ na ~b bJmB ò& dh Hw$N> ËdaU

àmá H$aVm h¡&
A~ A{YH$ Ðì`_mZ H$m ~\©$ H$m ãbmH$ br{O ò,

bo{H$Z g_mZ ~b bJmB ò {OVZm {H$ N˛™$ Ðì`_mZ
dmbo H$mo bJm`m h¡ Am¡a {ZarjU H$s{O ò&

{MÌ - 8 {d{^Þ Ðì`_mZ dmbo dñVwAmo>§ na
g_mZ ~b bJm`m J`m

XmoZm| pñW{V`m| _| dñVw ËdaU àmá H$aVr h¡
bo{H$Z Xÿgar pñW{V _| h_ XoIVo h¢ {H$ {nN>br Vah
dh doJ Zht nH$S>oJr&

D$na Ho$ CXmhaUÁı ™ı EÁúåz MÆÁ tzQÁ? `{X
dñVw H$m Ðì`_mZ pñWa hmo Vmo ewÕ ~b A{YH$ hmoZo
na ËdaU A{YH$ hmoJm Am¡a `{X g_mZ ewÕ ~b
bJmZo na Ðì`_mZ A{YH$ hmoZo na ËdaU Š`m hmoJm&

Ý ỳQ>Z Ho$ Tuo N˛Á$ Xÿgam {Z`_ H$hVm h¡ {H$
dñVw H$m g§doJ n[adV©Z H$s Xa dñVw na Amamo{nV
Ag§Vw{bV ~b Ho$ g_mZÏnmVr Ed§ ~b H$s {X∆m _|
hmoVr h¡&

ewÕ ~b α g§doJ/g‘¶ ‘| n[adV©Z

         net
pF
t

Δ
∝

Δ

Δp EH$ H$U Ho$ g§doJ Ho$ n[adV©Z H$s Xa h¡ ̀ m
{\$a EH$ H$Um| H$m g_yh Omo EH$ g_m`m§Va Δt na
ewÕ ~b Ûmam bm`m J`m h¡&

O~ g_mZwnmV H$m {M• {ZH$mb{X`m OmVm h¡ Vmo
EH$ pñWam§H$ g_rH$aU _| OmoS> {X`m OmVm h¡&

g§doJ Am¡a g_` Ho$ SI  FN˛ÁF|ÆÁÂ N¿̨ ™∆: ‘kg- m/
s’ Am¡a  ‘s’ h¢& ~b H$s BH$mB© Bg Vah MwZr JB© {H$
pñWam§H$ ‘k’, 1 ~Z OmVm h¡& Bg àH$ma

h_ OmZVo h¢ {H$ p=mv
{Oggo
Δp   = Δmv
Æut Tuo Nz˛ Ã™Æ uúlg N˛Á ̧ √Æ™Áå uÀs∫ “Áz oÁz
Δp = mΔv
h_ OmZVo h¢ {H$

Fnet =
 m  Δv

         Δt

net
pF k
t

Δ
=

Δ

net
pF
t

Δ
=

Δ

F F
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h_ OmZVo h¢ {H$  Δv/Δt = a, g_mZ ËdaU
H$hbmVm h¡

Vmo ewÕ Fnet  = ma
Cn ẁº$ gyÌ H$hVm h¡ {H$ ewÕ ~b {nÊS> _| ~b

H$s {Xem _| nƒ∫m CËnÞ H$aVm h¡&
~b H$m SI units kg.m/s2 h¡& Bg ¶w{ZQ> H$mo

Ý¶yQ>Z (N) Ho$ Zm‘ go OmZm OmVm h¡& 1N=1kg.m/
s2.

ZmoQ …
 Fnet= Δp/Δt EH$ gd©ì¶mnH$ gyÌ h¡ {Ogo

{H$gr ^r àUmbr ‘| à¶moJ {H$¶m Om gH$Vm h¡

Ohm± Fnet= ma  gyÌ {g\©$ pñWa Ðì`_mZ na

bJm`m OmVm h¡&

Ý ỳQ>Z Ho$ Xÿgao {Z`_ go ŸÅŒçõ H$mo hb H$aZo Ho$

{bE, dñVw Ho$ ^ma H$mo ‘mg’ {b`m Omom h¡ Omo

ZrMo H$s Amoa D$Üdm©Ya h¡& (Amn BgHo$ {df`

_| ""JwéËdmH$f©U'' nmR> _| A{YH$ OmZH$mar

àmá H$a|Jo&

{MÌ - 9

EQ>dwS> _erZ _| Xmo m1 Am¡a m2 Ðì`_mZ ƒÁ¬y
tÁz ƒÀoÏLÂ EH$ {bån Ho$ Xmo {gam| qIMmd a{hV
añgr go Q>m§J {X ò J ò O¡go {H$ {MÌ 11 _| {X>Im`m
J`m h¡& añgr EH$ {KaZr na go JwOaVr h¡& àË òH$
ƒÀoÏ N˛Á nƒ∫m Am¡a añÃr _| VZmd N˛y Om±M
H$s{OE& (m1>m2)

hb…
{MÌ 10  ‘| h‘ XoIVo h¢ {H$ añgr H$m VZmd

qnS> H$mo h‘oem D$na H$s Amoa ItMVm h¡&

{MÌ - 10
ƒÀoÏ m1 na FBD Ho$ H$maU Xmo ~b {dÚ_mZ h¢&

EH$ añgr H$m VZmd h¡ Omo D$nar H$s Amoa H$m ©̀ H$a
ahm h¡ Am¡a Xÿgam ƒÀoÏ H$m ̂ ma (m1g) ZrMo H$s Amoa
H$m ©̀ H$a ahm h¡&

m1 na Hw$b ~b  Fnet = m1a

⇒⇒⇒⇒⇒  m1g – T = m1a     ------------ (1)

AV… Hw$b ~b (Fnet) Omo {H$ Ðì¶‘mZ m1 na
bJVr h¡ Bg‘| ËdaU ‘a’ CËnÞ H$aVÁ h¡&

CXmhaU - 2

EQ>dwS> _erZ (Atwood machine)
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Ohm± m1 åyYz N˛y EÁz∫, VWm m2 Hú∫ N˛y EÁz∫
Tuo N˛∫oy “¯& Bg{b ò ËdaU H$m n[a_mU Ã™Áå
ahVm h¡&

Ðì¶‘mZ  m2 Ûmam  FBD
Fnet = T- m2g = m2a     ------------ (2)

g‘rH$aU (1) Am¡a (2) H$mo hb H$aZo na

a =
   (m1-m2)g
   (m1+m2)

             and

T =
   2 m1m2g
  (m1+m2)

 J{V H$m V¥Vr` {Z`_

Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Nz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫Á

(Pulling two spring balallences)
g_mZ j_Vm dmbo Xmo pñà¨J §{¬ıÃ b|Jo&  {MÌ

_| Xem©̀ o AZwgma CZ Xmo H$_mZrXma VwbmAm| H$mo
Omo{S>`o& {MÌ _| Xem©`o AZwgma CZ H$_ZrXma
VwbmAm| H$mo {dnarV {Xem _| It{M ò

{MÌ (12) {dnarV {Xem _| bJm`m J`m ~b
z H$_mZrXma oÏbmAm| Ho$ gyMZm§H$ go AmnH$mo

Š`m gyMZm {_boJr?
z Š`m XmoZm| H$_mZrXma VwbmAm| Ho$ gyMZm§H$

g_mZ h¢?
z Š`m h_ H$“ gH$Vo h¢ {H$ H$_mZrXma Vwbm |̀

{^Þ gyMZm§H$ t∆Á|ÆıTz O~ CZH$mo gmW-gmW
{dnarV {X∆m ™ı ItMm Om`? Š`m|?

J{V Ho$ Vrgao {Z`_ Ho$ AZwgma, O~ N˛ÁzF|
dñVw Xÿgao dñVw na ~b bJmVm h¡ Vmo Xÿgar dñVw
^r nhbr dñVw na g_mZ n[a_mU H$m ~b {dnarV
ut∆Á ™ı ¬ToÁ “{@

Xmo {dnarV ~b {H«$`m-à{V{H«$`m H$s OmoS>r
H$hbmVr h¡&

Ý ỳQ>Z H$m Vrgam {Z`_ ̀ h g_^>mVm h¡ {H$ Š`m
hmoVm h¡ O~ EH$ dñVw H$m Xÿgao dñVw na ~b à`moJ
hmoVm h¡&

`{X Amn ̂ y{_ na Mb aho h¢, ha H$X_ na Amn
AZŵ d H$a|Jo {H$ AmnHo$ n¡a ŷ{_ na Hw$N> ~b
à`moJ H$aVo h¢& Š`m Amn gmoMVo hm| {H$ ŷ{_ ^r
Amn na Hw$N> ~b {dnarV {X∆m _| à`moJ H$a ahr
h¡?

         gmo{ME-MMm© H$s{OE&

 z {ZåZ {MÌ H$m {ZarjU H$s{OE&

{MÌ----- 11

  80kg ^ma dmbo ì`{º$ H$s GXYo™ gr_m Š`m
hmoJr Omo ^ma dh CR>m gH$Vm hmo? O¡go {H$
{MÌ _| {XIm`m J`m h¡&

z uÃu¬ÊT úÊQz N˛Á VÓ™oz Ã™Æ ÃÊƒzT MÆÁ “ÁzTÁ?
z ewÕ ~b H$s AZwnpñW{V _| Š`m dH«$ ™ÁT| na

MbZm g§̂ d h¡?

{H«$¶mH$bmn- 6
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h_ Hw$N> CXmhaUÁı na {dMma H$a|Jo&

O~ njr CS>Vo h¡ Vmo do AnZo n§Im| go dm ẁ H$mo

ZrMo H$s Amoa T>Ho$bVo h¢ Em¡a dm ẁ njr H$mo nrN>o

H$s Amoa D$na Am¡a {dnarV {Xem _| T>Ho$bVr h¢&

EV… njr Ho$ n§I Ûmam dm ẁ na bJm`m J`m ~b

Em¡a LH$ dm ẁ Ûmam n§Qm| na bJm`m J`m {dnarV

~b n[a_mU _| g_mZ h¡ Am¡a {dnarV {Xem _|

N˛ÁÆ| N˛∫oz “¯@
O~ nmZr _| _N>br V¡aVr h¡, _N>br nmZr H$mo

nrN>o T>Nz˛bVr h¡ Em¡a nmZr _N>br H$mo g_mZ ~b

go {dnarV {X∆m _| TNz˛bVm h¡& nmZr Ûmam bJm`m

J`m ~b _N>br H$mo EÁTz jNz˛¬oÁ “{@
EH$ ∫Á}Nz˛b>, J¡g H$mo Vrd« J{V go {ZpîH$mgZ

H$aVo hþ`o Ëdam àmá H$aVr h¡ Am¡a ∫Á}Ho$Q> Ãz
uå…N˛ÁuÃo J¡g H$m à{VH«$`m ~b Cg amHo$Q> Ho$

{dnarV {X∆m _| Ëdam àmá H$aVr h¡& ¶h {MÌ-

14 _| Xem©̀ m J`m h¡&

{MÌ-14 am°Ho$Q> H$s J{V
z Š`m amHo$Q> J¡g na ~b bJmVm h¡?

O~ Amn Jwã~mao go dm ẁ {ZH$bZo X|Jo Vmo Š`m
hmoJm?

Š`m `h AmíM ©̀OZH$ ~mV Zht h¡ {H$ O~
Amn Xrdma H$mo T>Ho$bVo h¢ Vmo Xrda ^r AmnH$mo
T>Ho$bVr h¡&

{MÌ-(13){H«$`m-à{V{H«$`m ~b

O~ Xmo dñVwE± Q>H$amVr h¢ Vmo dñVw ‘A’ Ho$ Ûmam

dñVw ‘B’ ú∫ bJm`m J`m ~b FAB VWm dñVw ‘B’

Ho$ Ûmam bJm`m J`m ~b FAB EH$ Xÿgao Ho$ ~am~a

Am¡a {dnarV “ÁıTz&

AV… FAB = -FBA

F$UÁn™N˛ {M• gy{MV H$aVm h¡ {H$ à{VH«$`m

§¬ uN¿˛ÆÁn™N˛ Nz˛ uƒú∫yo ut∆Á ™ı N˛ÁÆ| N˛∫ ∫“Á
h¡&

`h uÃtΩá N˛∫oÁ h¡ {H$ dhm§ H$moB© EH$ n¥WH$

~b Zht bJm`m J`m&

Ý ỳQ>Z Ho$ nhbo Am¡a Xÿgao {Z`_ {g\©$ EH$ hr

{nÊS> na bJVo h¢

O~ {H$ Ý ỳQ>Z H$m Vrgam {Z`_ Xmo {nÊS>m| Ho$

~rM {H«$`m-à{VH«$`m H$aVm h¡&

ZmoQ> H$s{O ò {H$ Ý ỳQ>Z Ho$ Vrgao {Z`_ Ho$ Xmo

~b H$^r ^r EH$ {nÊS> ú∫ N˛ÁÆ| å“Î N˛∫oz “{@
Ý ỳQ>Z Ho$ Vrgao {Z`_ _| {H«$`m à{V{H«$`m H$s

OmoS>r h_oem Cg ~b H$m à{V{Z{YËd N˛aVo h¢ Omo

Xmo {d{^Þ {nÊS>m| na LH$ gmW H$m ©̀ H$a ahm hmo&
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Jwã~mam am°Ho$Q>

LN˛ TÏ£§Á∫Á ¢Į̈ ¬ÁFL GÃNz̨  ™ÏÂ“ N˛Áz GÂTu¬ÆÁı Ãz
t§ÁN˛∫ ∫uQL oÁuN˛ GÃNz̨  ßyo∫ N˛y “ƒÁ §Á“∫
åÁ uåN˛¬ \ÁL LN˛ Àb~Á ™zÊ áÁTÁ gÁ¬N˛∫ GÃz
bzú Ãz TÏ£§Á∫z ú∫ uYfi 15 ™ı t∆Á|L EåÏÃÁ∫
uYúN˛ÁFL@
YmJo Nz̨  EH$ N>moa H$mo nH${‹S>E Am¡a AnZo {‘Ì
H$mo Xÿgam N>moa nH$‹S>Zo Ho$ {bE H${hE&
A~ Jwã~mao Ho$ ~§X ‘w±h H$mo Imo{bE, {Oggo
CgH$y hdm {ZH$bZo bJo&

z A~ ³¶m hþAm?
z Amn Bg n[apñW{V Ho$ dU©Z Ûmam Ý¶yQ>Z H$m

V¥Vr¶ {Z¶‘ {H$g àH$ma g‘Pm¶|Jo?

{MÌ-15 Jwã~mam am°Ho$Q>

EH$ Jwã~mam ’w$bmBE Am¡a BgH$m ‘w±h ~m±Y
Xr{OE& Jwã~mao Ho$ ^rVa N˛y hdm Xrdmam| H$s g^r
{XemAm| ‘| g‘mZ ~b bJmVy h¡, O¡gm {H$ {MÌ-
18 ‘| {XIm¶m J¶m h¡&

{MÌ-16 Jwã~mao Ho$ ^rVa H$s Xrdmam| na bJm
~b

O~ Jwã~mao H$m ‘w±h Imobm J¶m Am¡a hdm
{ZH$bZo bJy Vmo ³¶m hþAm? O~ hdm {ZH$b ahy
Wy Vmo Xrdmamo H$s Amoa go hdm Ûmam Jwã~mao Ho$ ‘w±h
H$s Amoa H$moB© ~b Zht bJ ahm Wm& bo{H$Z {’$a
^r dhm± Jwã~mao Ho$ ^rVa EH$ X~md bJ ahm Wm
Omo {H$ Jwã~mao Ho$ ‘w±h Ho$ {dnarV {Xem ‘| Wm&
AV… Jwã~mam Cg {Xem ‘| ËdaU H$aVm h¡ {Og
{Xem ‘| Hw$b ~b (net force) H$m¶© H$aVm h¡&

CÔoí`… Xmo dñVwAm| na H$m ©̀ H$a aho {H«$`m Am¡a
à{VH«$`m ~b H$mo Xem©Z&

Amdí`H$ nXmW© … naIZbr, H$mH©$, Q>monr,
~wZgZ ~Z©a Am¡a à`moJembm ñQ>¡ÊS>&

à{H«$`m…
9 9 9 9 9 AÀN>r H$m±M dmbr LH$ naI Zbr boH$a

GÃ™ı WmoS>m gm nmZr S>mbmo& GgH$mo H$mH$© go ~ÝX
{H${O`o&
99999 {MÌ (17) _| Xem©̀ o AZwgma naIZbr H$mo

Xmo KmJm| Ho$ Ûmam ñQ>¡ÊS> na j¡{VO {Xem _| bQ>H$mE±&
99999 ~Z©a H$s ghm`Vm go naIZbr H$mo V~ VH$

J_© H$a|, O~ VH$ {H$ naIZbr H$m nmZr dÁpînV
hmo H$mH©$ ~mha Am Om ò&

{MÌ -17

{H«$¶mH$bmn- 7

naIZbr

nmZr

YmJm

H$mH©$

à`moJembm H$m ©̀
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H$mH©$ ~mha {ZH$boo g_` naIZbr N˛Á {ZarjU

H$s{O ò& naQZbr Ho$ J{V VWm H$mH$© H$s J{V

H$s VwbZm H$s{O ò& XmoZm| Ho$ doJ Ho$ n[adV©Z H$mo
Xo{I ò&

z Cn ©̀ Ïº$ à`moJ go Amn Š`m {ZîH$f© {ZH$mbVo
h¢&

    gmo{ME-MMm© H$s{OE&

z n¥Ïdr Ûmam J|X na bJm`m J`m ~b 8N

h¡& n¥Ïdr na J|X H$m ~b Š`m “ÁzTÁ?

z j¡{VO g_Vb na LH$ ãbmH$ aIm J`m

h¡& ãbmH$ na Xmo ~b bJm ò J ò h¢& LH$ ZrMo

H$s Amoa JwéËd ~b Am¡a Xÿgam Cg na H$m ©̀

H$a a“Á gm_mÝ` ~b h¡& Š`m ò ~b g_mZ

Am¡a {dnarV h¢? Š`m do {H«$`m - à{V{H«$`m

H$s OmoS>r ~Zm |̀Jo? Amn AnZo {_Ìm| go MMm©

H$s{O`o&

z X_H$b H$_|Mmar H$mo hmog nµH$S>Zm Š`m|

H${R>Z hmoVm h¡& Omo A{YH$ n[a_mU _| nmZr

GXY doJ go ~mha {ZH$bVm h¡&

g§doJ H$m g§ajU&
_mZbmo Xmo dñVwE± {OZH$m Ðì`_mZ H«$_e… m1

Am¡a m2 h¡, EH$ hr gab aoIr` {Xem _| AbJ-
AbJ doJ H«$_e… u1Am¡a u2 

go J{V H$a ahr h¡& CZHo$
doJ AbJ hmoZo Ho$ H$maU do EH$ Xÿgao go ‘t’ g_` Ho$
{b`o Q>H$amZo h¢ Omo ~hþV H$_ g_` h¡& Fg
Q>H$amd _| nhbr J|X, Xÿgar J|X na F21 ~b
bJmVr h¡ Am¡a Xÿgar J|X, nhbr J|X na F12 ~b
bJmVr h¡& Q>H$amd Ho$ níMmV CZH$m doJ _mZbmo
v1 Am¡a v2  H«$_e… h¡&

{MÌ - 18 g§doJ ‘| g§ajU (Conservation of
momentum)

    NÊ˛YÁı N˛Á ÃÊƒzT bN˛∫Áåz Nz˛ úÓƒ| osÁ ú≈YÁoΩ MÆÁ
“ÁzTÁ?

ZrMo H$s Vm{bH$m ™ı h_ XoI|Jo

   g§doJ    H§$Mm 1  H§$Mm 2

Q>H$amd Ho$ nyd© m1u1 m2u2

XQ>H$md Ho$ níMmZ m1v1 m2v2

g§doJ _| A§Va m1v1-m1u1 m2v2-m2u2

g§doJ n[adV©Z H$s Xa    (m1v1-m1u1) (m2v2-m2u2)
           t t

       Δp
       Δt

Ý ỳQ>Z Ho$ V¥Vr` {Z`_ Ho$ AZwgma nhbo H§$Mo
Ûmam Xÿgao H§$Mo na bJm`m J`m ~b, Xÿgao H§$Mo
Ûmam nhbo H§$Mo na bJm ò J ò ~b Ho$ g_mZ h¡&

Vmo  F12 = -F21

Vmo h‘| àmá hmoJm
(Δp)1   = - (Δp)2

    t           t
   m1v1-m1u1   =

 - (m2v2-m2u2)
          t            t
Bgo hb H$aZo na
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GúÆÏ|Mo$ g_rH$aU go h_| kmo hmoVm h¡ {H$ ewÕ
~b Am¡a Amng _| Q>H$amd H$m g_` N˛Á TÏmå ¢˛¬
ewÕ ~b H$m AmdoJ H$hbmVm h¡& Amng _| Q>H$amd Ho$
g_` dñVw, Omo g§doJ _| A§Va AZŵ d H$aVm h¡ dh
AmdoJ Ho$ g_mZ hmoVm h¡& do ~b Omo Hw$N> g_` Ho$
{bE bJm ò OmVo h¢, AmdoJ ~b H$hbmVo h¢& AH$ga,
AmdoJ ~b H$m n[a_mU BVZm A{YH$ ahVm h¡ {H$,
FÃN˛y Ad{Y H$_ hmoZo na ^r, BgH$m à^md
à∆Ê§gZr` hmoVm h¡& A~ h_ ZrMo Xr JB© H$m ©̀{dYr
H$m {ZarjU H$a|Jo&

A§S>m| H$m {JaZm

Xmo A§S>m| H$mo boH$a Gã“ı Hw$N> D§$MmB© go Eogo
{JamB ò {H$ EH$ H§$H«$sQ> Ho$ \$e© na Am¡a Xÿgam
Z_© V{H$ ò na {Jao&

 {JaZo Ho$ níMmV Amn XmoZm| A§S>m| _| Š`m A§Va
XoImoJo?

{MÌ - 19 (A)           19 (~)
A) H$m§H«$sQ> Ho$ \$e© na A§S>o H$m {JaZm
~) Z_© V{H$ ò na A§S>o H$m {JaZm&
A§S>o H$mo O~ H§$mH«$sQ> Ho$ \$e© na {Jam`m OmVm

h¡ V~ dh \y$Q> OmVm h¡, Š`m| {H$ A§S>o na EH$
A{YH$ ~b, H$_ g_` Ho$ {b ò H$m` | H$aVmh¡&

Δp = Fnet1 Δt1

O~ A§S>o H$mo Z_© V{H$ ò na {Jam`m OmVm h¡
Vmo dh Zht \y$Q>Vm Š`m| {H$ A§S>o na EH$ N>moQ>m
(H$_) ~b A{YH$ g_` Ho$ {b ò H$m ©̀ H$ahm h¡&

Δp = Fnet  Δt2

m1u1+m2u2 = m1v1+m2v2

m1u1+m2u2 Q>H$amZo go nyd© H§$Mm| H$m Hw$b
g§doJ h¡ Am¡a m1v1+m2v2 Q>H$amd Ho$ níMmV H$m
NÏ˛¬ ÃÊƒzT h¡&

Cn ẁº$ g_rH$aU go h_| kmZ hmoVm h¡ {H$ Hw$b
g§doJ Q>H$amd Ho$ nyd© Am¡a níMmV An[ad{V©V ahVm
h¡& h_ H$h gH$Vo h¢ {H$ g§doJ H$m g§aqU hþAm h¡&
g§doJ Ho$ g§ajU H$m {Z`_ `h H$hVm {H$ ewÕ ~mø
~b H$s AZwnpñW{V _| H$moB© ^r àUmbr `m V§Ì _|
g§doJ H$m V§Ì An[ad{V©V ahVm h¡@

 `h AmíM ©̀OZH$ hmoJm {H$ `{t H$moB© H$ho
{H$ {JaZo go MmoQ> Zht bJVr bo{H$Z dh A§V _|
AMmZH$ éH$mdQ> h¡ Omo MmoQ> nhþ±MmVr h¡& Š`m `h
gM h¡?

 EH$ nmob dmëQ> Oåna (uIbmS>r) TtΩtz ú∫
MÆÁı {JaVm h¡?

 Š`m {g_|Q> Ho$ \$e© H$s Anojm aoV na {JaZm
gw[ajV h¡?

Za_ TtΩtz EH$ AÀN>o éH$Zo H$s gVh àXmZ H$aVz
h¡ Omo éH$Zo Ho$ {b ò A{YH$ g_` boVr h¡& Bg{b ò
\$sëS>a O~ J|X nH$S>Vm h¡ Vmo dh AnZo hmW
nrN>o H$s Amoa ItMboVm h¡&

Bg {n[apñW{V _| \$sëS>a, doJ H$mo H$_ H$aZo Ho$
{b ò g_` H$mo ~T>mZo H$m à`ËZ H$aVm h¡&

AV… g§doJ n[adV©Z H$s Xa H$_ hmoJr {Oggo
hmWm| na J|X H$m à^m{dV ~b H$_ hmoJm&

O¡go {H$ h_Zo Xÿgam {Z`_ àñVwV {H$`m h¡&
             

 Fnet

  
=

Δp
Δt

ewÕ §¬ H$mo H$_ H$aZo (Fnet) Ho$ {b ò, éH$Zo

$ H$m g_` A{YH$ H$aZm nS>Vm h¡&

h_| àmá hmoVm h¡& Fnet Δt =  Δp

{H«$¶mH$bmn-8
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CXmhaU 3
LN˛ 12000 {H$.J«m Nz˛ Ho$ZZ go 300 {H$.J«m

Ðì`_mZ H$s EH$ Jmobr 400 m/s Ho$ j¡{VO doJ go

N>moS>r OmVr h¡& Ho$ZZ go {ZH$bZo Ho$ níMmV

CgH$m doJ kmo H$s{O ò& (m1 = 12000 kg, m2

= 300 kg, v2 = 400m/s)

hb …hb …hb …hb …hb …

Ho$ZZ Ho$ ~mao _| pñWV J¡g Ho$ MyU Ho$ X~md

_| Am§{VaH$ ~b hmoZo Ho$ H$maU, Ho$ZZ H$mo \$Ba

H$aVo g_` wg na H$m ©̀ H$a aho gwÕ ~b eyÝ`

hmoJm&

_mZbmo, eyQ> H$aZo Ho$ níMmV CgH$m doJ v1h¡&

Bg V§Ì H$m Ama§{^H$ g§doJ eyÝ` h¡&

Bg V§Ì H$m A§{V_ doJ = m1v1+m2v2

g§doJ aoIr¶ g§ajU h‘| àmá hmoVm h¡

m1v1+m2v2 = 0

m1v1 = - m2v2

v1 = - m2v2 /m1

{X`o J`o _yë`m| H$mo Cn`wº$ g_rH$aU _|

à{VñWm{nV H$aZo na àmá h¡

v1 = -
 (300kg) x (400m/s)

12000kg

= -10 m/s.

AV… Ho$ZZ H$s doJ em°Q> Ho$ níMmV 10m/s

`hm± '-' {M• gy{MV H$aVm h¡& {H$ H$mZZ,

~wboQ> Ho$ {dnarV {X∆m _| J{V H$aVm h¡&

XmoZm| pñW{V`m| _| Δp g_mZ hmoZo na ^r, Fnet

H$m n[a_mU Omo A§S>o na H$m ©̀ H$a ahm h¡ dh V`

H$aoJm {H$ A§S>m ¢Ó˛Q>oJm `m Zht

EH$ ¢˛rëS>a VoOr go AmVo hþ̀ o {H«$Ho$Q> H$s J|X

H$mo dh EnZo hmW nrN>o H$s Amoa boH$a nH$‹S> boJm&

`uX dh AnZo hmW nrN>o H$s Amoa Zht boJm “{ Vmo

Š`m hmoJm? dh J|X {ZpíMV ê$n go Cgo MmoQ>

nhþ±Mm òJr& O~ dh AnZo hmW nrN>o ItM boJm Vmo

dh bå~o g_` Ho$ {b ò N>moQ>o ~b H$m AZŵ d

H$aoJm& AnZo hmW éH$Zo na J|X éHo$Jr& `h

Xem©Vm h¡ {H$ g§doJ _| n[adV©Z {g\©$ ~b Ho$

n[a_mU na hr Zht ~ëH$s dñVw Ho$ Gg g_` na

^r {Z ©̂a ahVm h¡ {Og_| Cgna ~b bJm`m J`m

hmo&

   gmo{ME-MMm© H$s{OE&

z EH$ CëH$mnmV àÏdr na nhþ±MZo Ho$

nhbo dmVmdaU _| Ob Omom h¡ CgHo$ g§doJ

H$mo Š`m hmoJm?

z Amn O~ EH$ ^mar J|X D$na H$s Amoa

CN>mbVo hmo Vmo Š`m AmnHo$ n¡∫Áı Ho$ gm_mÝ`

~b na H$moB© n[adV©Z hmoJm?

z O~ noS> go Zm[a`b \™yå na {~Zm

CN>bo Q>H$amVm h¡ Vmo CgHo$ g§doJ H$moŠ`m hmoVm

h¡?

z H$ma _§ gwajm Ho$ {b ò dm ẁ H$s W¡br

H$m Cn`moJ Š`m| hmoVm h¡?
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J{V Ho$ {Z`_, OS>Ëd, Ðì`_mZ, a¡{IH$ g§doJ, g§doJ H$m g§ajU, AmdoJ, AmdoJ H$m ~b

J{V H$m nhbm {Z`_… dñVw AnZr pñWa AdñWm _| `m ga¬ aoIm na g_mZ J{V H$s AdÀWm _| V~ VH$
~Zr ahVr h¡, O~ VH$ Cg na H$moB© ~mø ~b H$m ©̀ Z H$ao&

z  dñVwAm| Ûmam AnZr J{V H$s AdñWm _| n[adV©Z H$m à{VamoY H$aZo H$s àH¥${V H$mo µOS>Ëd H$hVo h¡&
z  OS>Ëd H$m _mn, dñVw H$m Ðì`_mZ hmoVm h¡& Ðì`_mZ H$s SI àUmbr {H$.J«m. h¡&
z  J{V H$m {ÛVr` {Z`_ {H$gr dñVw Ho$ g§doJ n[adV©Z H$s Xa dñVw na Amamo{nV Ag§Vw{bV ~b Ho$

g_mZwnmVr Ed§ ~b H$s {Xem _| hmoVr h¡&
z  {H$gr {nÊS> H$m a¡{IH$ g§doJ CgHo$ Ðì`mZ Am¡a doJ H$m JwUZ\$b hmoVm h¡& p = mv
z  Ý ỳQ>Z (N) H$m ~b {H$gr 1 kg Ðì`_mZ H$s dñVw _| 1 m/s2 ËdaU CËnÞ H$aVm h¡&
    1 Ý ỳQ>Z (N) = 1 kg x 1 m/s2

z  J{V H$m V¥Vr` {Z`_ `{X EH$ dñVw Xÿgao dñVw na ~b bJmVm h¡ Vmo Xÿgam dñVw nhbo dñVw na CVZm
hr ~b bo{H$Z {dnarV {Xem _| bJÁVm h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1)  {ZåZ _| H$maU ~VmBE… (AS1)

E. LN˛ TtΩtz N˛Áz ¬N˛‰gy Ãz ™Á∫åz ú∫ GÃ™ı Ãz áÓ¬ §Á“∫ MÆÁı uåN˛¬oy “{?
EÁ. §Ã N˛y Zo ú∫ ∫Qz ÃÁ™Áå N˛Áz ∫ÀÃy Ãz MÆÁı §ÁÂáÁ \ÁoÁ “{?
F. uN¿˛Nz˛b ™ı Tıt§Á\ tÓ∫ Ãz ßÁToÁ “ÏEÁ EÁN˛∫ Tzıt MÆÁı gÁ¬oÁ “{?

2) oyåÁz Tuo Nz̨  uåÆ™Áı N˛Áz GtÁ“∫m Ãu“o Ã™^ÁFL@ (AS1)
3) uå©åu¬uQo útÁı N˛Áz Ã™^ÁFL@ (AS1)

E) uÀs∫ \gnƒ EÁ) Tuo N˛Á \gnƒ  F) ÃÊƒzT F|) EÁƒzT G) EÁƒzT N˛Á §¬
II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)
1) tÁz ƒÀoÏEÁzÊ N˛Á ̧ √Æ™Áå 8 Kg EÁ{∫ 25 kg “{@ uN˛Ã™ı \gnƒ ÃÊN˛¡úåÁ N˛Á GúÆÁzT EuáN˛ “ÁzTÁ? MÆÁı?(AS1)
2) 2.2 m/s doJ VWm 6.0 {H$.J«m ^ma dmbo ~mCqbJ ~mb H$m g§doJ Š`m hmoJm&(CÎma…13.2 kg/ms2 )(AS1)

3) Xmo ì`{º$ EH$ H$ma H$mo 200 N ewÕ ~b bJmVo hþ̀ o 2s Ho$ {b ò YHo$bVo h¢& (E) H$ma Ûmam àXmZ {H$`m

J`m AmdoJ kmZ H$s{O ò& (~r) `{X H$ma H$m Ðì`_mZ 1200 {H$.J«m. h¡ Vmo wgHo$ doJ n[adV©Z H$m Xa

Š`m hmoJmµ̀  (CÎma: (E) 600 Ns (~r) 0.5 m/s) (AS1)

‘w»¶ eãX

h‘Zo ³¶m grIm?

z

E•ÆÁÃ ™ı ÃÏáÁ∫
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Ã“y G∫ YÏuåL@

4) EH$ AmX‘r {OgH$m Ðì¶‘mZ 30 kg h¡ EH$ añgr Ho$ ghmao 450 N M‹T>Vm h¡& CgH$m GXYV‘ ËdaU
³¶m hmoJm {Oggo dh gwa{jV añgr na M‹T> gHo$? ( CÎma: 15 m/s2 )(AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. EH$ ‘moQ>>aJm‹S>r H$m Ðì¶‘mZ 1500 kg h¡& Jm‹S>r Am¡a g‹S>H$ Ho$ ~rM ‘| {H$VZm ~b bJZm Mm{hE
(¶{X AnËdaU 1.7 ms-2 hmo) {Oggo dh g‹S>H$ na éH$ Om¶o&( CÎma: -2550 N Jm‹S>r H$s {dnarV
{XemAm| ‘|)

2) Xmo ~’©$ Ho$ ñHo$Q>a Ama§̂  ‘| {dam‘ pñW{V ‘| h¢, EH$ Xÿgao H$mo T>Ho$b aho h¢& ¶{X EH$ H$m Ðì¶‘mZ 60
kg Am¡a doJ 2 m/s h¡ Vmo Xÿgao H$m doJ ³¶m hmoJm {OgH$m Ðì¶‘mZ 40 kg hmo?

(CÎma: 3 m/s {dnarV {Xem ‘|) (AS7)
3) ¶{X EH$ C‹S>Vm hþAm njr VoO J{V Ho$ gmW MbVo hþE ~g go Q>H$am¶o,(AS2)

(a) ³¶m XmoZm| na n‹S>Zo dmbm ~b g‘mZ hmoJm? ³¶m|?
(b) ³¶m XmoZm| H$m ËdaU g‘mZ hmoJm? ³¶m|?

1. uN˛Ã ƒ{rÁuåN˛ åz N˛“Á uN˛ <<Tuo™Áå ƒÀoÏ GÃy Ã™Tuo ™ı ∫“oy “{@ \§ oN˛ uN˛ GÃú∫ N˛ÁzF| §Á“∫y §¬
å ¬TÁÆÁ \ÁL>>@. [ ]
a) Eu∫ÀbÁzb¬ b) T{u¬u¬ÆÁz c) ãÆÓbå d) gÁ¡bå

2. Æut ƒÀoÏ ú∫ ¬TÁÆÁ TÆÁ NÏ˛¬ §¬ ∆ÓãÆ “Áz oÁz GÃ ƒÀoÏ uN˛ uÀsuo [ ]
a)  ÃÊoÏu¬o b) Tuo™Áå˛ c) Tuo N˛Á \gnƒ d) Ã™Tuo

3. uúÊg N˛Á \gnƒ EÁáÁu∫o “ÁzoÁ “{@ [ ]
a)  EÁN˛Á∫ b) EÁÆoå c) ßÁ∫ d) qzfi¢˛¬

4. <<Tuo ™ı ßÁ∫>> FÃ ∆£t N˛Áz ãÆÓbå åz FÃz uåtz|u∆o N˛∫åz Nz˛ u¬L uN˛ÆÁ? [ ]

a)  ∫zQyÆ Tuo b) Tuo N˛Á \gnƒ c) doJ d) uÀs∫nƒ N˛Á \gnƒ
5. Tuo N˛Á FN˛ÁF| ™ÁfiN˛ (SI) [ ]

a)  ™y/Ãz b) uN˛.T¿Á - m c) uN˛.T¿Á.™y./Ãz d) uN˛. T¿Á™. ™y./Ãz2

üÀoÁuƒo üÆÁzT (Suggested Experiments)
1. ãÆÓbå Nz˛ Tuo Nz˛ ú“¬z uåÆ™ N˛Áz uÃtΩá N˛∫åz Nz˛ u¬L üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| u¬uQL@
2. tÁz ußãå uúÊgÁz ú∫ uN¿˛ÆÁuãƒo uN¿˛ÆÁ LƒÊ üuouN¿˛ÆÁ N˛Áz t∆Á|åz Nz˛ u¬L üÆÁzT N˛yu\L@
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