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X¡{ZH$ {dkmZ 11

nXmW© (Matter)

 {dkmZ H$s dh emIm {Og_| nXmW© H$s g§aMZm, g§KQ>Z, JwUm| VWm
BZH$s {H«$`m-à{V{H«$`m H$m AÜ``Z {H$`m OmVm h¡, agm`Z {dkmZ
H$hVo h¢Ÿ&

 Ðì` `m nXmW© (Matter)—Ðì` dh dñVw h¡ {Og_| ^ma hmo, ñWmZ
KoaVm hmo, Xm~ d AdamoY CËnÞ H$aVm hmo, {Og_| O‹S>Ëd JwU hmo Ed§
{OgHo$ ApñVËd H$m kmZ h_ kmZopÝÐ`m| Ûmam AZŵ d H$a gH|$Ÿ& nXmW©
EH$ {deof àH$ma H$m Ðì` h¡ Omo {ZpíMV JwU Ed§ g§JR>Z aIVm h¡Ÿ&

nXmW© H$s AdñWmE±
(i)  ^m¡{VH$ AdñWm Ho$ AmYma na
 ^m¡{VH$ AdñWm Ho$ AmYma na nXmW© H$s VrZ AdñWmE± hmoVr h¡—R>mog,

Ðd d J¡gŸ&
 R>mog (Solid) —nXmW© H$s Bg AdñWm _| AmH$ma d Am`VZ {ZpíMV

hmoVm h¡Ÿ& BZHo$ AUwAm| _| g~b AmH$f©U hmoVm h¡Ÿ& BZ_| CÀM KZËd
Am¡a Ag§nrS²>`Vm hmoVr h¡Ÿ& R>mogm| _| H$Um| Ho$ CÀM H«$_ _| ì`dñWm H$mo
{H«$ñQ>b OmbH$ H$hVo h¢, {OgHo$ H$maU {H«$ñQ>bm| H$s EH$ {Z`{_V
Á`m{_Vr` AmH¥${V hmoVr h¡Ÿ& R>mog Xmo àH$ma Ho$ hmoVo h¢—
(i) {H«$ñQ>brH¥$V R>mog (Crystalline Solid)—`h ì`dpñWV H«$_

_| EH$-Xygao go g§J{R>V ahVo h¢Ÿ& {OgHo$ H$maU BZH$m JbZm§H$ d
ŠdWZm§H$ {ZpíMV hmoVm h¡Ÿ& ò Mma àH$ma Ho$ hmoVo h¢—
(a) Am`{ZH$ R>mog (b) ghg§̀ moOr R>mog
(c) AmpÊdH$ R>mog (d) YmpËdH$ R>mog

(ii) A{H«$ñQ>br` R>mog (Amorphous  Solid)—Bg_| Ad`dr

H$Um| H$s ì`dñWm {ZpíMV Zht hmoVr h¡Ÿ& BÝh| nyU© ê$n go O_m
hþAm Ðd ^r H$hVo h¢Ÿ& BZHo$ JbZm§H$ AWdm ŠdWZm§H$ {ZpíMV
Zht hmoVo h¢ AWm©V² ò Vmn_mZ Ho$ EH$ {ZpíMV joÌ _| JbVo h¢Ÿ&
CXmhaU ßbmpñQ>H$, a~‹S>, H$m±M, àmoQ>rZ, ñQ>mM© Am{X&

Ðd
 Ðd (Liquid)—nXmW© H$s Bg AdñWm _| Am`VZ {ZpíMV hmoVm h¡

na AmH$ma {ZpíMV Zht hmoVmŸ& BZHo$ AUwAm| _| nañna AmH$f©U ~b
R>mogm| H$s Anojm H$_Omoa hmoVm h¡ Ðd nXmW© H$m KZËd J¡g go A{YH$
d R>mog go H$_ hmoVm h¡Ÿ&

 Ob EH$ Ðd h¡Ÿ& Ðd H$s AmH¥${V {ZpíMV Zht hmoVr h¡Ÿ& `h AnZo nmÌ
H$m AmH$ma boVm h¡Ÿ& Ðd àdmh H$a gH$Vo h¢Ÿ& Ðd H$mo CS>obm `m \¡$bm`m
Om gH$Vm h¡Ÿ& Ðd Ho$ JwU R>mog Am¡a J¡g Ho$ _Ü`dVu h¢Ÿ& Ðd Ho$ A§VamAUwH$
~b R>mog H$s VwbZm _| Xw~©b naÝVw J¡gm| H$s VwbZm _| à~b hmoVo h¢Ÿ&

 Ðd _| KQ>H$ H$Um| H$s pñW{V R>mog H$s Vah {ZpíMV Zht hmoVr h¡ naÝVw
do J¡gm| H$s Vah J{V H$aZo Ho$ {b`o ñdV§Ì hmoVo h¢Ÿ& Ðd _| A§VamAUwH$
~b J¡gm| H$s VwbZm _| à~b hmoVo h¢Ÿ&

 Ðd Ho$ KQ>H$ H$U AUw Am¡a na_mUwAm| _| EH$ Xygao go Qy>Q> H$a AbJ
hmo OmVo h¢ Am¡a Xygao AUwAm| Ho$ nmg AmZo na CZH$s Amoa AmH${f©V hmoVo
h¢Ÿ& `{X Xm~ S>mb H$a AUwAm| H$mo nmg bmZo H$m à`mg {H$`m OmVm h¡
Vmo R>mog H$s Vah, A§VamAUwH$ ~b à{VH$fu hmo OmVo h¢Ÿ& `hr H$maU h¡
{H$ Ðd Ho$ Am`VZ na Xm~ H$m H$moB© à^md Zht hmoVm h¡Ÿ&

 Vab (Fluid)—dh nXmW© Omo ~h gHo$, Vab h¡Ÿ& My±{H$ `h à{V~b
H$mo ~ZmE Zht aI gH$Vm h¡ AV… `h Cgr nmÌ H$s$ AmH¥${V J«hU H$a
boVm h¡ {Og_| `h aIm hmoŸ& Ðd Am¡a J¡g XmoZm| hr Vab h¡Ÿ&

1 nXmW© H$s AdñWmE± Ed§ g§JR>Z
[Stages and Structure of Matter]

R>mog, Ðd Ed§ J¡gm| _| A§Va

H«$. R>mog nXmW© Ðd nXmW© J¡gr` nXmW© 

1. Bg_| Am`VZ VWm AmH$ma XmoZm| {ZpíMV 
ahVo h¢Ÿ& 

Bg_| Am`VZ {ZpíMV na AmH$ma A{ZpíMV ahVm 
h¡Ÿ& 

Bg_| Am`VZ VWm AmH$ma XmoZm| A{ZpíMV ahVo h¢Ÿ& 

2. Bg_| Ad`dr H$Um| Ho$ ~rM H$s Xyar H$m\$s 
H$_ hmoVr h¡Ÿ& 

Bg_| Ad`dr H$Um| Ho$ ~rM H$s Xyar R>mog nXmW© H$s 
Anojm A{YH$ hmoVr h¡Ÿ& 

Bg_| Ad`dr H$Um| Ho$ ~rM H$s Xyar H$m\$s A{YH$ 
hmoVr h¡Ÿ& 

3. Bg_| Ad`dr H$Um| Ho$ ~rM H$m AmH$f©U 
~b H$m\$s A{YH$ hmoVm h¢Ÿ& 

Bg_| Ad`dr H$Um| Ho$ ~rM H$m AmH$f©U ~b R>mog 
nXmW© H$s Anojm H$_ hmoVm h¡Ÿ& 

Bg_| Ad`dr H$Um| Ho$ ~rM H$m AmH$f©U ~b H$m\$s 
H$_ hmoVm h¡Ÿ& 

4. Ad`dr H$Um| _| aoIr` J{V Zht hmoVr h¡Ÿ& Ad`dr H$Um| _| aoIr` J{V H$_ hmoVr h¡Ÿ& Ad`dr H$Um| _| aoIr` J{V ~hþV A{YH$ hmoVr h¡Ÿ& 
5. `h g~go H$_ D$Om©dmZ hmoVo h¡Ÿ& `h R>mog H$s Anojm ~hþV D$Om©dmZ h¡Ÿ& `h g~go A{YH$ D$Om©dmZ h¡Ÿ& 
6. `h g~go A{YH$ ñWmB© h¡Ÿ& `h R>mog H$s Anojm H$_ ñWmB© h¡Ÿ& `h g~go H$_ ñWmB© h¡Ÿ& 
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 EH$ nXmW© Ho$ Xygao nXmW© _| ~XbZo na `m EH$ AdñWm go Xygar
AdñWm _| n[adV©Z Ho$ H$maU hr ZE nXmW© H$m {Z_m©U hmoVm h¡Ÿ&

 nXmW© _| hmoZo dmbo n[adV©Zm| H$mo Xmo ^mJm| _| {d^m{OV {H$`m Om
gH$Vm h¡—
(1) ^m¡{VH$ n[adV©Z (2) amgm`{ZH$ n[adV©Z

^m¡{VH$ n[adV©Z
 nXmWm] _| hmoZo dmbm dh n[adV©Z {Og_| CZH$s ^m¡{VH$ AdñWm _|

n[adV©Z hmoVm h¡ {H$ÝVw nXmWm] Ho$ amgm`{ZH$ g§KQ>Z Ed§ amgm`{ZH$
JwUm| _| H$moB© n[adV©Z Zht hmoVm h¡, ^m¡{VH$ n[adV©Z H$hbmVm h¡Ÿ&
CXmhaU—gmoZo H$m {nKbZm, H$m±M H$m Qy>Q>Zm, eŠH$a H$m nmZr _| KwbZm,
bmoho H$m Mwå~H$ _| ~XbZm, g§KZZ, AmgdZ, CÜd©nmVZ Am{XŸ&

^m¡{VH$ n[adV©Z Ho$ JwU
 ^m¡{VH$ n[adV©Z _§o nXmW© Ho$ ^m¡{VH$ JwUm| O¡go Am`VZ, AdñWm,

Vmn, KZËd, a§J Am{X _| n[adV©Z hmoVm h¡Ÿ&
 nXmW© Ho$ amgm`{ZH$ g§KQ>Z VWm amgm`{ZH$ JwUm| _§o H$moB© n[adV©Z Zht

hmoVm h¡Ÿ&
 `h n[adV©Z CËH«$_Ur` hmoVm h¡Ÿ&
 `h n[adV©Z AñWm`r hmoVm h¡Ÿ&

amgm`{ZH$$ n[adV©Z
 nXmWm] _| hmoZo dmbm dh n[adV©Z {Og_| Z`m nXmW© àmßV hmoVm h¡ Omo

amgm`{ZH$ g§KQ>Z VWm amgm`{ZH$ JwUm| _| _yb nXmW© go nyU©V… {^ÝZ
hmoVm h¡, amgm`{ZH$ n[adV©Z H$hbmVm h¡Ÿ&
CXmhaU—H$mò bo H$m ObZm, bmoho na O§J bJZm, XyY go Xhr ~ZZm,
AdjonU, XhZ, {H$ÊdZ Am{XŸ&

amgm`{ZH$ n[adV©Z Ho$ JwU
 amgm`{ZH$ n[adV©Z go Omo ZE nXmW© ~ZVo h¢ do _yb nXmW© go amgm`{ZH$

JwUm| VWm g§KQ>Z _| {^Þ hmoVo h¢Ÿ&
 `h n[adV©Z AZwËH«$_Ur` hmoVm h¡Ÿ&
 `h n[adV©Z ñWmB© hmoVm h¡Ÿ&
 Bg n[adV©Z _| nXmWm] Ho$ ^m¡{VH$ d amgm`{ZH$ JwU ~Xb OmVo h¢Ÿ&

amgm`{ZH$$ g_rH$aU
 amgm`{ZH$ A{^{H«$`m _| nXmWm] H$mo AUwgyÌm| Ed§ àVrH$m| H$s

ghm`Vm go àX{e©V {H$`m OmVm h¡, Cgo amgm`{ZH$ g_rH$aU H$hVo h¢&
 amgm`{ZH$ A{^{H«$`m _| ^mJ boZo dmbo nXmW© A{^H$maH$ `m {H«$`mH$maH$

Ed§ A{^{H«$`m Ho$ \$bñdê$n ~ZZo dmbo nXmW© CËnmX H$hbmVo h¢&
 {H$gr amgm`{ZH$ g_rH$aU _| {H«$`mH$maH$ Vra Ho$ {ZemZ Ho$ ~m±`r

Va\$ VWm CËnmX Xm±̀ r Va\$ {bIo OmVo h¢& Vra H$m {M• A{^{H«$`m
H$s {Xem H$mo Xem©Vm h¡&

 {H$gr amgm`{ZH$ A{^{H«$`m _| à`wŠV CËàoaH$ Vra Ho$ {ZemZ Ho$
D$na {bIm OmVm h¡&

 amgm`{ZH$ g_rH$aU {H«$`mH$maH$ d CËnmX _| AUwAm| H$s g§»`m,
Ðì`_mZ, nXmWm] H$s ^m¡{VH$ AdñWm, AH«$_Ur`Vm Ed§
A{^{H«$`m Ho$ {bE Amdí`H$ n[apñW{V`m± O¡go Vmn, Xm~, CËàoaH$
Am{X H$s gyMZmE± àXmZ H$aVr h¡&

 amgm`{ZH$ g_rH$aU A{^{H«$`m H$s nyU©Vm Ed§ {H«$`mH$maH$ d CËnmX
H$s gmÝÐVm Ho$ ~mao _| H$moB© OmZH$mar Zht XoVm h¡&

g§Vw{bV amgm`{ZH$ g_rH$aU
 O~ {H$gr amgm`{ZH$ g_rH$aU Ho$ XmoZm| njm| _| A{^H$maH$ d CËnmX

Ho$ na_mUwAm| H$s g§»`m g_mZ hmoVr h¡ Vmo g§Vw{bV amgm`{ZH$
g_rH$aU H$hbmVr h¡&

Ag§Vw{bV amgm`{ZH$ g_rH$aU
 `{X {H$gr amgm`{ZH$ g_rH$aU Ho$ XmoZm| njm| Ho$ VËdm| Ho$ na_mUwAm|

H$s g§»`m Ag_mZ hmo Vmo Eogr g_rH$aU Ag§Vw{bV amgm`{ZH$ g_rH$aU
`m H§$H$mbr amgm`{ZH$ g_rH$aU H$hbmVr h¡&

amgm`{ZH$ A{^{H«$`m Ho$ A{^bjU
 amgm`{ZH$ A{^{H«$`m Ho$ à_wI A{^bjU {ZåZ h¡—

1. J¡g {ZH$bZm 2. Adjon ~ZZm
3. Vmn d a§J n[adV©Z 4. AdñWm n[adV©Z

amgm`{ZH$ A{^{H«$`m
 ""{H$gr nXmW© _§o amgm`{ZH$ n[adV©Z hmoZo H$mo amgm`{ZH$ A{^{H«$`m

H$hVo h¢Ÿ&'' amgm`{ZH$ {H«$`m Ûmam O~ EH$ nXmW© Xygao nXmW© _|
~XbVm h¡ Vmo CgHo$ amgm`{ZH$ g§KQ>Z Ed§ amgm`{ZH$ JwU _yb nXmW©
go {^Þ hmoVo h¢ {H$ÝVw nXmWm] Ho$ Hw$b Ðì`_mZ _| H$moB© n[adV©Z Zht
hmoVm h¡&

 amgm`{ZH$ A{^{H«$`m H$mo amgm`{ZH$ g_rH$aU go ì`ŠV {H$`m OmVm
h¡& O¡go _¡p½Z{e`_ Ho$ [a~Z H$mo Am°ŠgrOZ _| ObmZo na _¡½Zr{e`_
Am°ŠgmBS> H$m ídoV MyU© ~ZVm h¡&

(s) 2(g) (s)2mg O 2mgo 

 A{^H$maH$m| Ho$ g§̀ moJ H$aZo, ~§Y Ho$ ~ZZo d Qy>Q>Zo, A{^{H«$`m H$s
àH¥${V Ed§ doJ Ho$ AmYma na amgm`{ZH$ A{^{H«$`mE± {d{^Þ àH$ma H$s
hmoVr h¡¡—

g§̀ moOZ A{^{H«$`m/`moJmË_H$ A{^{H«$`m
 Xmo `m Xmo go A{YH$ nXmWm] (VËd `m `m¡{JH$) Ho$ g§̀ moJ go EH$ ZE nXmW©

H$m ~ZZm g§̀ moOZ `m `moJerb A{^{H«$`m H$hbmVr h¡Ÿ& CXmhaU—

2 ^m¡{VH$ Ed§ amgm`{ZH$ A{^{H«$`mE±
[Physical and Chemical Reaction]
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X¡{ZH$ {dkmZ 1515

Aåb
 Aåb do `m¡{JH$ nXmW© h¡, {OZ_| EH$ `m EH$ go A{YH$ {dñWmnZerb

hmBS>́moOZ na_mUw {dÚ_mZ hmoŸ&
 Aåb do nXmW© h¢ Omo {H$gr Xygao nXmW© H$mo àmoQ>m°Z Xo gH$Vo h¢Ÿ&
 Aåb dh nXmW© h¡ Omo Obr` {db`Z _| (H+) XoVo h¢Ÿ& CXmhaU Ho$ {b`o

hmBS>́moŠbmo[aH$ E{gS> HCl (aq) Obr` {db`Z _| Am`{ZV hmoVm h¡Ÿ&
HCl (aq)  H+(a) + Cl–(aq)

Aåbm| Ho$ à_wI CXmhaU (H+ Aåb)
 1. Am_me` ag _| hmBŚ>moŠbmo[aH$ Aåb (HCl)
 2. erVb nò  _| H$m~m}{ZH$ Aåb (H2CO3)
 3. Zr~y d H$B© \$bm| _| EgH$mo{~©H$ Aåb ({dQ>m{_Z C)
 4. g§Vao Am¡a Zt~y _| gmB{Q>́H$ Aåb
 4. {gaH$m _| Egr{Q>H$ Aåb
 6. Mm` _| Q>¡{ZH$ Aåb
 7. ZmB{Q́>H$ Aåb HNO3
 8. gëâ`y[aH$ Aåb H2SO4

Aåbm| Ho$ àH$ma
 hmBS´>m oOZr Aåb (Hydrogenic Acids)—{OZ Aåbm| _|

hmBS>́moOZ na_mUw CnpñWV d Am°ŠgrOZ na_mUw AZwnpñWV ahVm h¡,
CÝh| hmBS>́moOZr Aåb H$hVo h¢Ÿ&
O¡go— hmBS´ >m o Šbmo[aH$ E{gS> (HCl), hmBS´>m o agm`{ZH$ Aåb
(HCN), hmBS>́mo ~«mo{_H$ Aåb (HBr)

 Am°Šgr Aåb (Oxy Acids)—{OZ Aåbm| _| Am°ŠgrOZ d
hmBS>́moOZ XmoZm| hr na_mUw CnpñWV hmoVo h¢, Am°Šgr Aåb H$hbmVo h¢Ÿ&
O¡go—gëâ`y[aH$ Aåb (H2SO4), ZmB{Q´ >H$ Aåb (HNO3),
H$m~m}{ZH$ Aåb (H2CO3)&

Aåbm| Ho$ JwU
 ñdmX—Hw$N> ImÚ nXmWm] H$m ñdmX IQ²>Q>m hmoVm h¡Ÿ& H$B© H$ÀMo \$b,

Zt~y, {gaH$m d ~mgr XyY H$m IQ²>Q>m ñdmX CZ_| _m¡OyX Aåb Ho$ H$maU
hmoVm h¡Ÿ& AV… h_ H$h gH$Vo h¢ {H$ Aåb H$m ñdmX IQ²>Q>m hmoVm h¡Ÿ&
`h {deof ê$n go VZw Aåb Ho$ {b`o gË` h¡Ÿ&

 BZH$s YmVwAm| go A{^{H«$`m H$amZo na hmBS>́moOZ J¡g _wŠV hmoVr h¡Ÿ&
 `o {_WmBb Am°a|O d Zrbo {bQ>_g H$mo bmb H$a XoVo h¢Ÿ&
 Aåb, jmam| go A{^{H«$`m H$aHo$ bdU d Ob ~ZmVo h¢Ÿ&

Aåbm| Ho$ Cn`moJ
 Eogr{Q>H$ Aåb (Acetic Acid, CH3COOH)—BgH$m à`moJ

{gaH$m {Z_m©U _|, ImÚ nXmWm] Ho$ àg§ñH$aU _| {dbm`H$ Ho$ ê$n _|
d EogrQ>moZ ~ZmZo _| {H$`m OmVm h¡Ÿ&

3 Aåb, jma d bdU
[Acid, Base and Salt]

Hw$N> nXmWm] _| _m¡OyX Aåb

H«$. nXmW© _m¡OyX Aåb 

1. Zt~y H$m ag gmB{Q>́H$ Aåb, d EgH$mo{~©H$ Aåb 
2. {gaH$m BWoZmoBH$ Aåb (Am_Vm¡a na H$hm OmVm E{g{Q>H$ Aåb) 
3. B_br, A§Jya Q>maQ>o[aH$ Aåb 
4. IQ²>Q>m XyY b¡pŠQ>H$ Aåb 
 
 ~oÝOmoBH$ Aåb (Benzoic Acid, C6H6COOH)—BgH$m

Cn`moJ ImÚ nXmWm] Ho$ g§ajU _| {H$`m OmVm h¡Ÿ&
 {g{Q´>H$ Aåb (Citric Acid, C6H8O7)—BgH$m Cn`moJ ImÚ

nXmWm], XdmAm|, YmVwAm| H$mo gm\$ H$aZo d H$n‹S>m CÚmoJ _| {H$`m
OmVm h¡Ÿ&

 \$m°{_©H$ Aåb (Formic Acid, HCOOH)—BgH$m Cn`moJ \$bm|
Ho$ g§ajU _|, a~‹S> Ho$ ñH$ÝXZ _|, OrdmUwZmeH$ Ho$ ê$n _|, M_‹S>m CÚmoJ
_| {H$`m OmVm h¡Ÿ&

 hmBS>́moŠbmo[aH$ Aåb (Hydrochloric Acid, HCl)—BgH$m
Cn`moJ ßbmpñQ>H$ (PVC), a§OH$, Q>oŠgQ>mB©b, Am¡f{Y`m±, gm¡ÝX`©
àgmYZ, EŠdm-ao{O`m, Ho$ {Z_m©U _| {H$`m OmVm h¡Ÿ&

 `h M_‹S>m CÚmoJ _| d à`moJembm A{^H$_©H$ Ho$ ê$n _| ^r à ẁŠV {H$`m
OmVm h¡Ÿ&

 ZmB{Q´>H$ Aåb (Nitric Acid, HCl)—BgH$m Cn`moJ Cd©aH$m|,
a§OH$m|, ßbmpñQ>H$, XdmAm|, EŠdm-ao{O`m, {dñ\$moQ>H$m| Ho$ {Z_m©U _|,
ñQ>oZb¡g ñQ>rb Ho$ AåbmonMma _|, YmVwAm| Ho$ {ZjmaU _|, \$moQ>moJ«m\$s
d am°Ho$Q> BªYZm| _| {H$`m OmVm h¡Ÿ&

 gëâ`y[aH$ Aåb (Sulphuric Acid, H2SO4)—BgH$m Cn`moJ
noQ´>m o{b`_ _| emoYZ _|, dU©H$m|, àbonm| _|, g§Mm`H$ ~¡Q>[a`m| _|,
ZmBQ́>mogobwbmog Ho$ CËnmXZ _| {H$`m OmVm h¡Ÿ& BgH$m Cn`moJ noQ́>mo{b`_
Ho$ AÝdofU _| ^r {H$`m OmVm h¡Ÿ&

 Am°Šgo{bH$ Aåb (Oxalic Acid, H2C2O4)—BgH$m Cn`moJ
\$moQ>moJ«m\$s _|, H$n‹S>m| H$s a§JmB© d N>nmB© _|, M_‹S>o Ho$ {da§OZ _|, H$n‹S>m|
go ñ`mhr d O§J Ho$ XmJ hQ>mZo _| {H$`m OmVm h¡Ÿ&

à~b Aåb
 Eogo Aåb Omo {H$ Ob _| nyU©V`m Am`ZrH¥$V (Ionised) hmo OmVo h¢

\$bV… ~‹S>r g§»`m _| hmBS>́moOZ Am`Z XoVo h¢, à~b Aåb H$hbmVo h¢Ÿ&
 à~b Aåb ~hþV Vrd«Vm go A{^{H«$`m H$aVo h¢Ÿ& O¡go—hmBS>́mo Šbmo[aH$

Aåb (HCl), gëâ ỳ[aH$ Aåb (H2SO4), ZmB{Q>́H$ Aåb (HNO3)Ÿ&
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~hþnX (Polynomials)
 f(x) = a0 + a1x + a2x2 + … + anxn Ho$ ê$n _| EH$ ~rOr`

ì`§OH$, Ohm± a0, a1, a2, … an dmñV{dH$ g§»`m`| h¢ Am¡a g^r x
Ho$ KmVm§H$ G$UoÎma nyUmªH$ h¢Ÿ&

 x _| EH$ ~hþnX H$hbmVm h¡ VWm x H$m A{YH$V_ KmVm§H$ ~hþnX H$s
KmV H$hbmVr h¡, `{X an = 0 (eyÝ`) h¡Ÿ&

 a0, a1x, a2x2, … anxn ~hþnX Ho$ nX h¢ VWm a0, a1, a2, … an
~hþnX Ho$ {d{^Þ JwUm§H$ h¢Ÿ&

~hþnX Ho$ àH$ma (Types of Polynomials)
 KmVm| na AmYm[aV ~hþnX {ZåZ àH$ma Ho$ hmoVo h¢—

 a¡{IH$ ~hþnX (Linear Polynomial)—EH$ ~hþnX a¡{IH$
h¡, `{X CgH$s KmV EH$ h¡ AWm©V² KmV EH$ Ho$ ~hþnX H$mo a¡{IH$
~hþnX H$hm OmVm h¡Ÿ& O¡go  ax + b

 {ÛKmV ~hþnX (Quadratic Polynomial)—Xmo KmV dmbm
~hþnX {ÛKmV ~hþnX H$hbmVm h¡Ÿ& BgH$m ê$n ax2 + bx + c
Ho$ ê$n H$m hmoVm h¡Ÿ& Ohm± a, b, c dmñV{dH$ g§»`mE± h¢ VWm
a  0 h¡Ÿ&

 {ÌKmV ~hþnX (Cubic Polynomial)—dh ~hþnX {ÌKmV
~hþnX H$hbmVm h¡, {OgH$s KmV 3 hmoŸ& BgH$m ê$n
ax3 + bx2 + cx + d Ho$ ê$n H$m hmoVm h¡, Ohm± a, b, c, d
dmñV{dH$ g§»`m`| h¢ VWm a  0 h¡Ÿ&

~hþnX H$m _mZ (Value of Polynomial)
 `{X P(x) ~hþnX x _| h¡ VWm  H$moB© EH$ dmñV{dH$ AMa h¡, V~

P(x) _| x H$mo `{X go à{VñWm{nV H$a| Am¡a H$moB© dmñV{dH$ g§»`m
àmßV hmo, Vmo dh g§»`m P(x) H$m x =  na _mZ H$hbmVr h¡ Am¡a
Bgo P() go {Zê${nV H$aVo h¢Ÿ&

~hþnX H$m eyÝ`H$ (Zeros of Polynomial)
 ~hþnX f(x) H$m _mZ x Ho$ {Og _mZ Ho$ {bE eyÝ` àmßV hmoVm h¡, x

Ho$ CZ _mZm| H$mo ~hþnX f(x) Ho$ eyÝ`H$ H$hVo h¢Ÿ& ~hþnX P(x) Ho$
eyÝ`H$ CZ {~ÝXwAm| Ho$ x-{ZX}em§H$ hmoVo h¢, Ohm± y = P(x) H$m
AmboI x-Aj H$mo à{VÀN>oX H$aVm h¡Ÿ& ~hþnXm| Ho$ eyÝ`H$m| H$s g§»`m
BgH$s CÀMV_ KmV Ho$ ~am~a hmoVr h¡Ÿ& EH$ {ÛKmV ~hþnX Ho$ A{YH$V_
Xmo eyÝ`H$ hmoVo h¢Ÿ&

EH$ Km>Vr` ~hþnX Ho$ eyÝ`H$m| H$m Á`m{_Vr` AW©
 g_rH$aU y = ax + b H$m J«m\$ EH$ gab aoIm hmoVm h¡& CXmhaU

Ho$ {bE y = 2x + 3 J«m\$ q~XþAm| (–2, –1) VWm (2, 7) go OmZo

dmbr EH$ gab aoIm h¡&

x 2 2

y 2x 3 1 7



  

 g_rH$aU y = 2x + 3 H$m J«m\$ x-Aj H$mo x = –1 VWm x = –2

Ho$ ~rMmo ~rM, AWm©V² {~ÝXþ 
3 , 0
2

  
 

 na à{VÀN>oX H$aVm h¡&

 h_| kmV h¡ {H$ 2x + 3 H$m eyÝ`H$ 
3
2

  h¡& AV… ~hþnX 2x + 3

H$m eyÝ`H$ Cg {~ÝXþ H$m x-{ZX}em§H$ h¡ Ohm± y = 2x + 3 H$m J«m\$
x-Aj H$mo à{VÀN>oX H$aVm h¡& $

 ì`mnH$ ê$n _|, EH$ a¡{IH$ ~hþnX ax + b, a  0 Ho$ {bE, y =
ax + b H$m J«m\$ EH$ gab aoIm h¡, Omo x-Aj H$mo R>rH$ EH$ {~ÝXþ

b , 0
a
 

 
 

 na à{VÀN>oX H$aVr h¡& AV…, a¡{IH$ ~hþnX ax + b,

a  0 H$m Ho$db EH$ eyÝ`H$ h¡, Omo Cg {~ÝXþ H$m x-{ZX}em§H$ h¡, Ohm±
y = ax + b H$m J«m\$ x-Aj H$mo à{VÀN>oX H$aVm h¡&

{ÛKm>Vr` ~hþnX Ho$ eyÝ`H$m| H$m Á`m{_Vr` AW©
 {ÛKmV ~hþnX y = x2 – 3x – 4 Ho$ J«m\$ _| x Am¡a y H$m _mZ H$s

gmaUr {ZåZmZwgma h¡—

_hËdnyU© VÏ`

J{UV

1 ~hþnX
[Polynomials]
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amOñWmZ Ho$ _mÜ`{_H$ ñVa H$m gm_mÝ` kmZ106106

Xmo Ma dmbo a¡{IH$ g_rH$aU
[Linear Equations in Two Variables]2

 g_rH$aU (Equation)—{H$gr Xr JB© g_rH$aU go A{^àm` Xmo
`m Xmo go A{YH$ ~rOJ{UVr` ì`§OH$m| H$s g_mZVm H$m EH$ Eogm
H$WZ hmoVm h¡, {OgHo$ AÝVJ©V EH$ `m EH$ go A{YH$ AkmV am{e`m±
Xr JB© hmoVr h¢Ÿ&
O¡go—ax + b = c EH$ g_rH$aU h¡ Bg_| AkmV am{e x h¡ Omo {H$

Ho$db EH$ _mZ x = 
c b

a


 Ho$ {b`o hr gË` h¡Ÿ&

 Ma Ed§ AMa am{e—{H$gr Xr JB© g_rH$aU _| à`wŠV dUm©ja
g§Ho$Vm| (x, y Am{X) H$mo Ma am{e H$hm OmVm h¡Ÿ& BZ am{e`m| H$m _mZ
h_oem A{ZpíMV ahVm h¡Ÿ& O~{H$ Xr JB© g_rH$aU _| à`wŠV A§H$s`
am{e`m± (1, 2, 3 …) AMa am{e`m± H$hbmVr h¢Ÿ& BZ am{e`m| H$m _mZ
{ZpíMV ahVm h¡Ÿ&
O¡go—2x + 5y = 7 _| x VWm y Ma am{e`m± h¢, O~{H$ 2, 5 Ed§
7 AMa am{e`m± h¢Ÿ&

1. {Og g_rH$aU _| AkmV (Ma) am{e àW_ KmV _| hmo, Cgo gab
g_rH$aU H$hVo h¢Ÿ& O¡go—

3x = 6,
2x = x + 6 VWm
3x + 8 = 2x + 8

2. gab g_rH$aU H$mo hb H$aZm :
(i) Ma am{e`m± EH$ nj (~m`m± nj) _| VWm AMa am{e`m± Xygao nj

(Xm`m± nj) _| aIVo h¢Ÿ&
(ii) {H$gr am{e H$m njmÝVa H$aVo g_` {M• ~Xb XoVo h¢Ÿ&
(iii) H$moîR>H$ Am{X hm| Vmo {Z`_mZwgma Imob XoVo h¢Ÿ&
(iv) `{X g_rH$aU Ho$ nX {^Þ _| hm| Vmo XmoZm| njm| Ho$ nXm| Ho$ LCM

go àË`oH$ nX H$mo JwUm H$a XoVo h¢Ÿ&
(v) `{X XmoZm| njm| _| EH$-EH$ nX {^Þ ê$n _| hm| Vmo "dO«JwUZ'

Ûmam hb H$a boVo h¢Ÿ&
(vi) g_rH$aU Ho$ {H$gr nj _| EH$ go A{YH$ nX hm| Vmo Cg nj

Ho$ ham| H$m LCM boH$a Cgo EH$ nX _| ~XbH$a, dO«JwUZ
{H$`m Om gH$Vm h¡Ÿ&

(vii) Xe_bd {^Þ H$mo gmYmaU {^Þ _| ~XbH$a bKwÎm_ boH$a
g_rH$aU hb H$a boVo h¢Ÿ&

3. EH$ Ma dmbr a¡{IH$ g_rH$aU :
g_rH$aU ax + b = 0, Ohm± a, b  R Ma x _| a¡{IH$ g_rH$aU h¡ AWm©V²
EH$ AkmV Ma dmbr g_rH$aU H$mo EH$ Ma dmbr g_rH$aU H$hm OmVm h¡Ÿ&
O¡go—x + 3 = 15 EH$ Ma dmbr a¡{IH$ g_rH$aU h¡Ÿ&

4. Xmo Mam| dmbo a¡{IH$ g_rH$aU :
(i) EH$ Eogm g_rH$aU {OgH$m boIm{MÌ EH$ gab aoIm H$mo àX{e©V

H$aVm h¡, a¡{IH$ g_rH$aU H$hbmVm h¡Ÿ&
(ii) Eogo Xmo a¡{IH$ g_rH$aU {Og_| Xmo g_mZ Ma am{e`m± hm| VWm

Omo Ma am{e`m| Ho$ EH$ hr _mZm| Ûmam g§Vwï> hm| CÝh| Xmo Ma
am{e`m| dmbm a¡{IH$ g_rH$aU H$hVo h¢Ÿ& CÝh| a¡{IH$ `wJnV
g_rH$aU ^r H$hm OmVm h¡Ÿ&

a1x + b1y + c1 = 0
a2x + b2y + c2 = 0
Ohm± na a1, a2, b1, b2, c1, c2 dmñV{dH$ g§»`m`| h¢ VWm

2 2
1 1a b 0   Am¡a 

2 2
2 2a b 0   Cn`w©ŠV g_rH$aU `w½_, `wJnV

g_rH$aU H$m _mZH$ ê$n h¡Ÿ&
(iii) Xmo a¡{IH$ g_rH$aU

a1x + b1y + c1 = 0, a2x + b2y + c2 = 0 Ho$ {bE—

 `{X 
2

1

2

1
b
b

a
a   hmo Vmo A{ÛVr` hb àmá hmoJm& `w½_ g§JV

hmoJmŸ& à{VÀN>oX aoImE± hmoJrŸ&

 `{X 
2

1

2

1

2

1
c
c

b
b

a
a

  hmo Vmo An[a{_V ê$n go AZÝV hb àmá

hm|Jo& `w½_ g§JV hmoJm, g§nmVr aoImE± hmoJrŸ&

 `{X 
2

1

2

1

2

1
c
c

b
b

a
a   hmo Vmo H$moB© hb àmá Zht hmoJmŸ& `w½_

Ag§JV hmoJm Š`m|{H$ BZH$m J«m\$ g_m§Va aoImAm| H$mo àX{e©V
H$aoJmŸ&

5. Xmo Mam| dmbo a¡{IH$ g_rH$aUm| H$mo hb H$aZo H$s {d{Y`m± :

(i) boIm{MÌ {d{Y Ûmam hb H$aZm (Graphical Method): ẁJnV²
g_rH$aUm| H$mo boIm{MÌ go àX{e©V H$aZo Ho$ {bE aoIm{MÌ Ho$ Mma nmXm|
_| AJ« àH$ma àX{e©V H$aVo h¢—

_hËdnyU© VÏ`
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amOñWmZ H$m ^yJmob 235235

1 Zdå~a, 1956 H$mo amOñWmZ Ho$ EH$sH$aU Ho$ A§{V_ MaU Ho$ Xm¡amZ dV©_mZ amOñWmZ H$s ̂ m¡Jmo{bH$ gr_mE± ApñVËd _| Am`r, àemg{ZH$ gwÑ‹T>rH$aU
H$s Amdí`H$VmAm| Ho$ MbVo g_`-g_` na ̀ hm± ZdrZ {Obm| Ed§ g§̂ mJm| H$m JR>Z hþAm h¡& My§H$s 6 AJñV, 2023 H$mo amOñWmZ gaH$ma Ûmam Omar A{YgyMZm
go amOñWmZ _| EH$ ~ma nwZ… {Obm| Ed§ g§̂ mJm| H$s g§»`m _| d¥{Õ hþB© h¡ AV… Bgo gånyU©Vm _| g_PZm A{Zdm`© h¡&

Note :–amOñWmZ Ho$ _w»`_§Ìr AemoH$ JhbmoV Zo 6 AŠQy>~a, 2023 H$mo Q>m|H$ {Obo Ho$ _mbnwam, Myê$ {Obo Ho$ gwOmZJ‹T> VWm S>rS>dmZm {Obo
_| AmZo dmbo Hw$Mm_Z H$mo AbJ go {Obm ~ZmZo H$s KmofUm H$s h¡& A{YgyMZm Omar hmoZo na amÁ` _| Hw$b {Obm| H$s g§»`m 53 hmo OmEJr&

1 amOñWmZ Ho$ ZdrZ {Obo Ed§ g§^mJr` ì`dñWm
[New District & Divisional System of Rajasthan]

amOñWmZ H$m ^yJmob
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newnmbZ 11

newYZ H$m H¥${f _| _hÎd

 H¥${f {H«$`mAm| _| _hÎd—OwVmB© H$aZm, ŷ{_ H$mo g_Vb H$aZm,
nmQ>m MbmZm, ~wdmB© H$aZm, _o‹S> d Š`m[a`m± V¡̀ ma H$aZm, qgMmB©,
{ZamB©-JwS>mB©, JhmB©

 `mVm`mV Ho$ gmYZ—XwJ©_ ñWmZm|, nhm‹S>m|, ao{JñVmZm| _| AÝ`
gw{dYmAm| Ho$ A^md _| new hr `mVm`mV Ho$ à_wI gmYZ h¢Ÿ&

 I{bhmZ H$s gwajm— I{bhmZ H$s gwajm _w»`V`m nmbVy Hw$Îmo
Ûmam H$s OmVr h¡Ÿ&

 H$m~©{ZH$ ImX—Jmo~a, _yÌ newAm| go hr àmßV hmoVo h¢, Omo ImX H$m
H$m ©̀ H$aVo h¢Ÿ&

 AH$m~©{ZH$ ImX—newAm| Ho$ _aZo Ho$ ~mX CZH$s h{È>`m| go gwna
\$m°ñ\o$Q> ImX ~ZmB© OmVr h¡Ÿ&

 D$Om© CËnmXZ _| `moJXmZ—newAm| go àmßV Jmo~a H$m Cn`moJ BªYZ
Ho$ ê$n _| {H$`m OmVm h¡Ÿ& Jmo~a H$m à`moJ Jmo~a J¡g g§̀ §Ì _| H$aHo$
Cggo Jmo~a J¡g àmßV H$s OmVr h¡Ÿ&

 H¥$fH$m| H$mo nyU© amoOJma—N>moQ>o Ed§ gr_m§V {H$gmZm| H$mo newnmbZ go
df© ^a amoOJma àmßV hmoVm h¡Ÿ&

 H¥$fH$m| H$mo nm¡{ï>H$ Amhma H$m òmoV—newnmbZ go XyY, _m§g, AÊS>m
Am{X àmßV hmoVo h¢, Omo nm¡{ï>H$ Amhma Ho$ _hÎdnyU© òmoV h¢Ÿ&

 Am{W©H$ pñW{V _| gwYma—h_mao Xoe _| amï>́ H$s Hw$b H¥${f Am` H$m
bJ^J 20 à{VeV Ho$db newYZ go hr àmßV hmoVm h¢Ÿ&

 H¥${f _| CnOo \$gb Adeof Ed§ ImÚ CnOmV H$m gdm}Îm_
Cn`moJ—\$gbm| go àmßV CnOmV O¡go H$‹S>dr, ^ygm Am{X newAm| H$mo
{IbmH$a CZgo XyY, D$Z, _m±g Am{X àmßV {H$`o OmVo h¢Ÿ& ~¡bm| Ho$ Ûmam
H¥${f H$m`© gånm{XV {H$`m OmVm h¡Ÿ&

 newAm| H$s à_wI Zñb|

Jm` H$s Zñb|
 Jm¡d§e Ho$ newAm| H$m dh g_yh Omo gm_mÝ` a§J, ê$n, AmH¥${V, emar[aH$

AmH$ma, bjU VWm Cn`mo{JVm Am{X JwUm| _| EH$ g_mZ {XImB© XoVo h¢,
newAm| Ho$ Eogo g_yh H$mo Zñb H$hVo h¢Ÿ&

 EH$ hr Zñb Ho$ newAm| _| ̂ r {^ÞVm hmoVr h¡, {\$a ̂ r Hw$N> bjUm| Ed§ JwUm|
_| BZ_| g_mZVm nmB© OmVr h¡Ÿ& Za Ed§ _mXm newAm| _| àOZZ H$amZo na BZ
Zñbm| H$s ewÕVm H$mo AmJo H$s nr{‹T>̀ m| _| ~Zm ò aIm Om gH$Vm h¡Ÿ&

 amï>́r` new AZwdm§{eH$ g§gmYZ ã`yamo, H$aZmb (h[a`mUm) Ho$ AZwgma

^maVr` Jm`m| H$s 30 Zñb| nm`r OmVr h¢, {OÝh| Cn`mo{JVm Ho$ AmYma
na VrZ dJm] _| ~m±Q>m J`m h¡—
1. Jm` H$s XwYmê$ Zñb|—gmhrdmb, {gÝYr, {Ja, amR>r
2. Jm` H$s {ÛH$mOr Zñb|—WmanmaH$a, H$m§H$aoO, h[a`mUm,

A§Jmob, S>m§Jr, n§JmZya, Xodbr, _odmVr, Jm~bm~, grarŸ&
3. Jm` H$s ^madmhr Zñb|—ZmJm¡ar, _mbdr, H§$Jm`_, A_¥V

_hb, {Iëbmar, hëbrH$a, ~ÀMm¡a, IoarJ‹T>Ÿ&
 Ho$ab àXoe _| H$_ D±$MmB© Ed§ N>moQ>o AmH$ma H$s d¡Mya Zñb H$s Jm`

nm`r OmVr h¢, {Ogo {_{ZEMa Jm` H$hVo h¢Ÿ& ^maVr` Zñbm| Ho$
Abmdm {dXoer Jm`m| H$s Zñb| {ZåZ{b{IV h¢—

 ~«mCZñdrg — pñdQ>Oab¡ÊS>
 Ogu — OguÛrn
 Am`aem`a — ñH$m°Q>b¡ÊS>
 JZ©gr — JZ©gr Ûrn
 emQ>© hmoZ© — B§½b¡ÊS>
 aoS> S>oZ — S>oZ_mH©$
 hmobñQ>rZ \«$s{O`Z — hm°b¡ÊS>

 BZHo$ A{V[aŠV ^maV Ho$ amï>́r` S>ò ar AZwg§YmZ g§ñWmZ H$aZmb Zo
g§H$a àOZZ Ûmam Jm`m| H$s Hw$N> g§H$a Zñb| V¡̀ ma H$s JB© h¡, O¡go—
(i) H$aZ{\«$O (ii) H$aZñdrg VWm Bbmhm~mX H¥${f g§ñWmZ, Bbmhm~mX
Ûmam Oa{gÝY Zm_ H$s g§H$a Zñb {dH${gV H$s J`r h¡Ÿ&

Cn`mo{JVm Ho$ AmYma na Jm` H$s {d{^Þ Zñbm| H$m dJuH$aU

XyY dmbr Zñb| 
^madmhr 
 Zñb| 

{Ûà`moOZ H$s Zñb| 
{dXoer  
Zñb| 

gmhrdmb A_¥V _hb WmanmaH$a hm{bñQ>Z 

{Ja ZmJm¡ar h[a`mUm Ogu 

XodZr _mbmdr H$m§H$aoO ~«mCZ ñdrg 
bmb {gÝYr hmbrH$a S>m§Jr  

1. _mbdr

 _yb ñWmZ—Bg Zñb H$m CËn{Îm ñWmZ _Ü`àXoe H$m _mbdm joÌ
h¡, {Og_| aVbm_, _§Xgm¡a VWm CÁO¡Z {Obo AmVo h¢Ÿ& BgHo$ A{V[aŠV
Bg Zñb Ho$ new ½dm{b`a, ^monmb VWm amOñWmZ àXoe Ho$ ~m§gdm‹S>m,
Pmbmdm‹S> Ed§ {MÎmm¡‹S>J‹T> {Obm| _| ^r nm`o OmVo h¢Ÿ&

 emar[aH$ {deofVmE±—newAm| H$m a§J àm`… ^yam Am¡a ~¡bm| H$m Jham

1 newAm| H$s à_wI Xoer Zñb|
[Major Indigenous Breeds of Animals]
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