
1.1  1.1  1.1  1.1  1.1  üÀoÁƒåÁ : (Introduction)

<<úÓmÁ˙N˛Áz N˛Áz F|≈ƒ∫ åz §åÁÆÁ “{, §ÁN˛y Ã§ ™ÁåuƒN˛ N˛ÁÆ| “{@>> ..... u¬ÆÁzúÁz¡g N¿˛ÁzåzN˛∫
(Leopold Kronecker)

\yƒå ÃÊPÆÁEÁı Ãz ß∫Á “{Ê@ Eúåz \yƒå Nz˛ ú“¬z qm N˛y N˛¡úåÁ N˛yu\L@ EÁúNz˛ ™ÁoÁ
uúoÁ GÃ Ã™Æ ∆ÁÆt \ã™ N˛Á Ã™Æ, ßÁ∫ ¬Ê§ÁF| osÁ GÃÃz ßy ™“nƒúÓm| EÁúNz˛ “Ás EÁ{∫ ú{∫Áı
Nz˛ GÂTu¬ÆÁı N˛Áz uTå ∫“z “ÁıTz@ CgHo$ ~mX ÃÊPÆÁÆı EÁúNz˛ \yƒå: úÆ˙o EÁúNz˛ ÃÁs Y¬oz “{@

LzÃz tÓÃ∫z N˛Á{åÃz ÃÊtß| “{ u\Ã™ı EÁú ÃÊPÆÁEÁı N˛Á GúÆÁzT N˛∫oz “{?
“™ ÃÊPÆÁEÁı N˛Á GúÆÁzT Eúåy EÁÆÏ, EÁÆ osÁ úÓm| QY| Nz˛ §Át ∆z  §Yz §Yo N˛Áz

™Áúåz Nz˛ u¬L N˛∫oz “{@ Cgr àH$ma Eúåy áå ÃÊúu Nz˛ EÁN˛¬å ™ı ßy ÃÊPÆÁEÁı N˛Á GúÆÁzT
N˛∫oz “{@

FÃ EÜÆÁÆ ™ı “™ ÃÊPÆÁEÁı Nz˛ NÏ˛Z åÆz øúÁı N˛y \ÁåN˛Á∫y üÁõo N˛∫ıTz@ TumoyÆ qzfi ™ı
ÃÊPÆÁEÁı N˛y ™“nƒúÓm| ßÓu™N˛Á “Ázoy “{@ “™ ÃÊPÆÁEÁı N˛y Euo∆ÆÁzuMo N˛Áz \ÁåN˛∫ GÃNz˛
EÁ≈YÆ|\åN˛ üuoN˛Áı N˛Áz G\ÁT∫ √ÆƒuÀso “Áz \ÁoÁ “{ uN˛ ƒ“ ÀsÓ¬ osÁ ÃÁ¯tÆ| ßÁƒ N˛Áz
Euß√ÆMo N˛∫oÁ “{@

Yu¬L E§ “™ LN˛ ú“z¬y N˛Áz tQıTz@
\§ EÁú uN˛Ãy §uTYz ™ı b“¬oz “{ oÁz tzQÁ “y “ÁzTÁ uN˛ ™áÏ™uMQÆÁı N˛Á ^Ïlg ¢Ó˛¬Áı ú∫

§{eoÁ “{@
Bg nhocr H$mo Xo{IE : EH$ ’w$cm| Ho$ ~{JMo ‘| ‘Yw‘p³I¶m| H$m PwÊS> g‘mZ

én go ’w$cm| na ~¡R>Vm h¡& O~ Xmo ’w$cm| na ~¡R>Vr h¡ Vmo EH$ ‘p³I eof ahVr& O~
VrZ ’w$cm| na ~¡R>Vr h¡ Vmo Xmo ‘p³I¶m± eof ahVr h¡& O~ Mma ’w$cm| na ~¡R>Vr h¡
Vmo Vr ‘³Ir¶m± eof ahVr h¡& Cgr àH$ma nm±M ’w$cm| na ~¡R>Vr h¡ Vmo EH$ ‘p³I
^r aof Zhr ~MVr&

Æut ƒ“ÁÂ EuáN˛o™ 50 ™áÏ™uMQÆÁÂ “Áz oÁz ^Ïlg ™ı uN˛oåy ™uMQÆÁÂ “ÁıTy?
Yu¬L E§ “™ FÃ ú“z¬y N˛Áz ÃÏ¬^ÁÆıTı@

™Áå ¬Áz ™áÏ™uMQÆÁı N˛y ÃÊPÆÁ 'x' “{@ utÆzÊ TÆı o·Æ Nz˛ EÁáÁ∫ ú∫  x < 50 “ÁzTÁ@

Æut ^Ïlg N˛Áz úÁÂY ßÁTÁı ™ı §ÁÂb utÆÁ \ÁÆ oÁz ∆z  LN˛ ßy ™uMQ å“Î §Yoy “¯ u\Ãz
“™ x = 5a + 0 Nz˛ øú ™ı t∆Á| ÃN˛oz “{@ 'a' N˛ÁzF| ßy LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

(Real Numbers)1
EÜÆÁÆ

ƒÁÀouƒN˛ ÃÊPÆÁLÂ
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N˛qÁ-X -X -X -X -X Tumo

Æut ^Ïlg N˛Áz YÁ∫ ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  3 ∫“oÁ “{@ FÃz “™ x = 4b + 3 Nz̨  øú ™ı
u¬Q ÃN˛oz “{@ b N˛ÁzF| ßy LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æut ̂ Ïlg N˛Áz 3 ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  2 ∫“oÁ “{@ FÃz “™  x = 3c + 2  Nz˛ øú ™ı t∆Á|
ÃN˛oz “{@ \“ÁÂ c LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æut ^Ïlg N˛Áz 2 ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  LN˛ ∫“oÁ “{@ FÃz “™ x = 2d + 1 Nz˛ øú ™ı
u¬Q ÃN˛oz “{@ \“ÁÂ d LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æ“ÁÂ ünÆzN˛ uÀsuo ™ı  x  osÁ y  LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@ (FÃ GtÁ“∫m ™ı y N˛Á ™Ó¡Æ
N¿˛™∆: 5, 4, 3 osÁ 2 “ÁzTÁ) \Áz x  N˛Áz uƒßÁu\o N˛∫oÁ “{ osÁ ∆z  'r'  ∫QoÁ “{ (Gú∫ÁzMo GtÁ“∫m
™ı r N¿˛™∆: 0, 3, 2 osÁ 1 “{@), EsÁ|oΩ y Ãz ZÁzbÁ “{@ FÃ üN˛Á∫ Nz˛ Ã™yN˛∫mÁı N˛Áz u¬Qoz Ã™Æ
AZOmZo _| ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo N˛Á GúÆÁzT N˛∫oz “{@

u¢˛∫ Ãz Eúåy ú“z¬y N˛y EÁz∫ \ÁÆıTz@ MÆÁ EÁúNz˛ úÁÃ FÃz “¬ N˛∫åz Nz˛ u¬L N˛ÁzF| ÃÏ^Áƒ
“{?EÁúN˛Áz 5 Nz˛ TÏmN˛ ¬zåz “ÁıTz \Áz utÆz TÆz Ã™yN˛∫m N˛Áz ÃÊowõo N˛∫oz “¯ MÆÁıuN˛ x = 5a + 0.

Æut 2 Ãz uƒßÁu\o N˛∫åz ú∫ ∆z  1 ∫“oÁ “{ oÁz Eƒ≈Æ “y EÁúN˛Áz uƒ ™ ÃÊPÆÁ ¬zåy “ÁzTy@
Æ“ÁÂ 5, 15, 25, 35, 45 EÁut “{@ GÃy üN˛Á∫ Æut EÁú tÓÃ∫z tÁz uÀsuoÆÁı N˛Áz ¬ıTz oÁz EÁúN˛Áz 35
üÁõo “ÁzTÁ@

FÃu¬L ^Ïlg ™ı 35 ™áÏ™uMQÆÁÂ “ÁıTy@
E§ “™ üÁõo G∫ N˛y \ÁÂY N˛∫ıTz@
\§ “™ 35 N˛Áz 2 Ãz ßÁT tzoz “{ oÁz ∆z  1 §YoÁ “{@ u\Ãz “™

35 = 2 ×  17  + 1

\§ “™ 35 N˛Áz 3 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  2 §YoÁ “{@ u\Ãz “™
35 = 3 ×  11 + 2

\§ “™ 35 N˛Áz 4 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  3 §YoÁ “{@ u\Ãz “™
35 = 4 ×  8 + 3

osÁ \§ “™ 35 N˛Áz 5 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  '0' ∫“oÁ “{@ u\Ãz “™
35 = 5 ×  7 + 0 Nz˛ øú ™ı u¬Q ÃN˛oz “{@

E§ “™ FÃN˛Á uå…N˛ | NÏ˛Z FÃ üN˛Á∫ uåN˛Á¬ıTz@ ünÆzN˛ a osÁ b  Nz˛ áåÁn™N˛ úÓmÁ˙N˛ N˛y
\Ázgy Nz˛ u¬L (N¿˛™∆: ßÁ[Æ osÁ ßÁ\N˛) “™ı úÓm| ÃÊPÆÁÆı q osÁ r üÁõo “ÁıTz (N¿˛™∆: ßÁT¢˛¬
osÁ ∆z ) \Áz FÃ ÃÊ§Êá N˛Áz ÃÊowõo N˛∫oÁ “{@

a = bq + r, 0 < r < b
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

Æ“ N˛yu\L@

uå©åu¬uQo a osÁ b N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛y \Ázgy Nz˛ u¬L q osÁ r N˛Á ™Ó¡Æ rÁo
N˛yu\L \Áz a = bq + r N˛Áz ÃÊowõo N˛∫oÁ “Áz@

  (i)  a = 13,    b = 3 (ii)  a = 80,  b = 8 (iii)   a = 125,  b = 5

(iv)  a = 132,  b = 11

 uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL

  Gú∫ÁzMo ü≈åÁı ™ı q osÁ r Nz˛ ¬qm MÆÁ “{?

ü™zÆ - 1.1 : ÆÏuM¬t N˛y ßÁ\N˛ útΩáuo : utL TL a osÁ b Nz˛ áåÁn™N˛ úÓmÁ˙N˛Áı Nz˛ u¬L LN˛¬
ÆÏS™ q osÁ r \Áz a = bq + r,  0 < r < b N˛Áz ÃÊowõo N˛∫oÁ “{@

FÃ uå…N˛ | N˛Áz Ã§Ãz ú“¬z ÆÏuM¬t onƒ Nz˛ VII ƒz úÏÀoN˛ ™ı §oÁÆÁ TÆÁ “{@ ÆÏuM¬t Nz˛
¬VÏTmN˛yÆ uƒßÁ\å FÃy uÃtΩáÁão ú∫ EÁáÁ∫yo “{@ Yu¬L E§ “™ ÆÏuM¬t Nz˛ uƒßÁ\å
útΩáuo N˛Á GúÆÁzT N˛∫ıTz@

ÆÏuM¬t N˛Á ¬VÏTmuN˛Æ uƒßÁ\å tÁz úÓmÁ˙N˛Áı N˛Á ™“™ Ã™ÁúƒnÆ| ßÁ\N˛ (™.Ã.ßÁ.)
rÁo N˛∫åz N˛y oN˛åyN˛ “{@ ÆÁt N˛yu\L a osÁ b tÁz áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á ™.Ã.ßÁ. (H.C.F.)
d ƒ“ Ã§Ãz §gy áåÁn™N˛ ÃÊPÆÁ “{ \Áz a osÁ b N˛Áz uƒßÁu\o N˛∫oy “{@

  uN¿̨ ÆÁN˛¬Áú
‹g‘mZ Mm¡S>mB© dmco 60 go.‘r. Am¡a 100 go.‘r. cå~r Xmo H$mJO H$s n{Å>¶m± cmo& {~Zm

H$moB© ̂ r ̂ mJ Nw>Q>o XmoZm| nÅ>r¶m° H$s A{YH$V‘ cå~mB© kmV H$amo& 100 go.‘r. nÅ>r H$mo 60
go.‘r. nÅ>r go ‘mnmo, eof ~Mm hþAm ̂ mJ 40 go.‘r. H$mo H$mQ> Xmo& A~ Bg 20 go.‘r. nÅ>r go
40 go.‘r. H$s nÅ>r H$mo ‘mnmo, ~Mm hþAm 20 go.‘r. H$mQ> Xmo A~ ~Mr hþ¶r 20 go.‘r. H$s nÅ>r
go nhcodmcr 20 go.‘r. H$s nÅ>r H$mo ‘mnmo& Omo EH$ Xþgao Ho$ g‘mZ hmoVr h¡& BgH$m AW© ¶h
hþAm H$s Hw$N> ̂ r eof Zhr ~Mm&

AWm©V h‘ Bg {ZîH$f© na AmVo h¡ H$s nÅ>r H$m A{YH$V‘ ‘mn 20 go.‘r. h¡ {Oggo 60
go.‘r. Am¡a 100 go.‘r. XmoZm§o nÅ>r¶m| H$mo {~Zm H$moB© eof ̂ mJ ~Mo ‘mn gH$Vo h¡&
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E§ “™ FÃ üuN¿˛ÆÁ N˛Áz

ÆÏuM¬t Nz˛ uÃÚÁÊo Ãz \ÁzgN˛∫ 60 EÁ{∫ 100 N˛Á ™.Ã.ßÁ. üÁõo N˛∫ıTı@

\§ “™ 100 N˛Áz 60 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  40 §YoÁ “{@

100 = (60 ×  1) + 40

E§ “™ 60 N˛Áz 40 Ãz uƒßÁu\o N˛∫åz Nz˛ u¬L ÆÏuM¬t Nz˛ uÃÚÁÊo N˛Á GúÆÁzT N˛∫ıTz@

60 = (40  ×  1) + 20

E§ “™ 40 N˛Áz ∆z  §Yz 20 Ãz uƒßÁu\o N˛∫ıTz oÁz ÆÏuM¬t Nz˛ uÃÚÁãoÁåÏÃÁ∫

40 = (20  ×  2) + 0

tzuQL ∆z  0 §YoÁ “{ EÁ{∫ “™ FÃ üuN¿˛ÆÁ N˛Áz EÁTz å“Î §jÁ ÃN˛oz@ FÃu¬L “™ N˛“

ÃN˛oz “¯ uN˛ 60 osÁ 100 N˛Á ™.Ã.ßÁ@ FÃ Y∫m N˛Á ßÁ\N˛ 20 “ÁzTÁ@ FÃN˛y \ÁÂY EÁú 60 osÁ

100 Nz˛ QlgÁı N˛Áz u¬QN˛∫ Ã∫¬oÁ úÓƒ|N˛ N˛∫ ÃN˛oz “{@

Æ“ N˛yu\L@

ÆÏuM¬t Nz̨  uƒßÁ\å úÚuo Ãz ™.Ã.ßÁ. rÁo N˛yu\L@(Euclid division lemma)

  (i)  50 osÁ 70 (ii)  96 osÁ 72 (iii)    300 osÁ 550

(iv)  1860 osÁ 2015

uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL

MÆÁ EÁú 1.2 EÁ{∫ 0.12 N˛Á ™.Ã.ßÁ ̀ wpŠcX {d^mOZ nÜXVr rÁo N˛∫ ÃN˛oz “̄? EÁúNz̨  G∫
N˛Á EÁ{uYnÆ uÃtΩá N˛yu\L@

ÆÏuM¬t N˛Á ¬VÏTmN˛yÆ uƒßÁ\N˛ §gy ÃÊPÆÁEÁı N˛Á ™.Ã.ßÁ. rÁo N˛∫åz ™ı “y å“Î
§u¡N˛ Æ“ Ã§Ãz ú“¬Á E¡TÁzu∫t™ “{ u\Ãz ÃÊTmN˛ Nz˛ üÁzT¿Á™ ™ı ßy gÁ¬ TÆÁ “{@
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

ubõúmy :
1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo osÁ E¡TÁzu∫t™ LN˛ tÓÃ∫z Ãz Foåz Ã“ ÃÊ§Êuáo “{ uN˛ NÏ˛Z

¬ÁzT ú“¬z ƒÁ¬z N˛Áz “y uƒßÁ\å E¡TÁzu∫t™ N˛“oz “{@

2. \§uN˛ ÆÏuM¬t N˛Á E¡TÁzu∫t™ uƒßÁ\å Nz˛ƒ¬ áåÁn™N˛ úÓmÁ˙N˛Áı Nz˛ u¬L “y utÆÁ TÆÁ
“{ u\Ãz “™ a osÁ b ≠  0 Nz˛ Ãßy úÓmÁ˙N˛Áı Nz˛ u¬L uƒÀowo N˛∫ ÃN˛oz “{@ Æ“ÁÂ “™ı FÃ
§Áo N˛y YYÁ| å“Î N˛∫åy “{@

ÆÏuM¬t N˛y uƒßÁ\å útΩáuo/E¡TÁzu∫t™ N˛Á GúÆÁzT NÏ˛Z ÃÊPÆÁEÁı Nz˛ ¬qmÁı N˛Áz rÁo
N˛∫åz ™ı N˛∫oz “{@ “™ FÃNz˛ NÏ˛Z GtÁ“∫m tzQıTz @

GtÁ“∫m 1 : uÃtΩá N˛yu\L uN˛ ünÆzN˛ Ã™ áå úÓmÁ˙N˛ 2q øú ™ı osÁ ünÆzN˛ uƒ ™ áå úÓmÁ˙N˛
2q + 1 øú ™ı úÁÆÁ \ÁoÁ “{; \“ÁÂ q N˛ÁzF| úÓmÁ˙N˛ “{@

“¬ : ™Áå¬Áı a LN˛ áå úÓmÁ˙N˛ osÁ b = 2 “{ oÁz ÆÏuM¬t E¡TÁzu∫t™ Ãz a = 2q + r NÏ˛Z úÓmÁ˙N˛Áı
Nz̨  u¬L q > 0 osÁ r = 0  ÆÁ r = 1, MÆÁıuN˛ 0 < r < 2 “Áz oÁz  a = 2q ÆÁ 2q + 1 “ÁzTÁ@

Æut  a, 2q øú ™ı “Áz oÁz a  LN˛ Ã™ ÃÊPÆÁ “ÁzTy EÁ{∫ áå úÓmÁ˙N˛ Ã™ ÆÁ uƒ ™ ßy “Áz
ÃN˛oÁ “{@ FÃu¬L N˛ÁzF| ßy áå uƒ ™ ÃÊPÆÁ 2q + 1 Nz˛ øú ™ı “ÁzTy@

GtÁ“∫m 2 : §oÁFL uN˛ Ãßy áå uƒ ™ úÓmÁ˙N˛ 4q + 1 ÆÁ 4q + 3 øú ™ı “y “ÁıTy \§N˛y q N˛ÁzF|
áå úÓmÁ˙N˛ “{@

“¬ : ‘mZcmo a EH$ {df‘ YZ nwUmªH$ h¡, Am¡a b = 4 h‘ {d^mOZ AëJmoarX‘ H$m Cn¶moJ  a osÁ
b = 4 Ãz N˛∫ıTz@

“™ı üÁõo “ÁzTÁ a = 4q +r, q > 0, Am¡a  0 < r < 4 àmá eofm§H$ 0, 1, 2 Am¡a 3 hm|Jo&

EsÁ|oΩ a N˛Á ™Ó¡Æ 4q ÆÁ 4q + 1 ÆÁ 4q + 2 ÆÁ 4q + 3 “ÁzTÁ@ \“ÁÂ q ßÁT¢˛¬ “{@ \{Ãz uN˛ a

LN˛ uƒ ™ ÃÊPÆÁ “Ázåz Nz˛ N˛Á∫m a N˛Á ™Ó¡Æ 4q ÆÁ 4q + 2 `m 2 (2q+1)å“Î “ÁzTÁ@ (MÆÁıuN˛ Æz
tÁzåÁı ÃÊPÆÁLÂ 2 Ãz uƒßÁu\o “{).

FÃu¬L, N˛ÁzF| ßy uƒ ™ ÃÊPÆÁ 4q + 1 ÆÁ 4q + 3 Nz˛ øú ™ı “ÁzTy@
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               E•ÆÁÃ     - 1.1- 1.1- 1.1- 1.1- 1.1

1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo Ãz ™.Ã.ßÁ. rÁo N˛yu\L@

(i)  900 osÁ 270 (ii)  196 osÁ 38220     (iii) 1651 osÁ 2032

2. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz §oÁFL N˛y N˛ÁzF| ßy áåÁn™N˛ uƒ ™ ÃÊPÆÁ 6q + 1 ÆÁ
6q + 3 ÆÁ 6q + 5 Nz˛ øú ™ı “ÁzTy@ \“ÁÂ q LN˛ úÓmÁ˙N˛ “{@

3. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz §oÁFL N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á ƒT| 3p, 3p + 1 ÆÁ
3p + 2 Nz˛ øú ™ı “ÁzTÁ@

4. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Nz˛ GúÆÁzT Ãz §oÁFL N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á áå 9 m,
9m + 1 ÆÁ 9m + 8 Nz˛ øú ™ı “ÁzTÁ@

5. uÃtΩá N˛yu\L N˛y n, n + 2 ÆÁ n + 4 ™ı Ãz Nz˛ƒ¬ LN˛ “y ÃÊPÆÁ 3 Ãz uƒßÁu\o “{ \“ÁÂ
n LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@

1.2 1.2 1.2 1.2 1.2      EÊN˛Tumo Nz˛ ™Á{u¬N˛ ü™zÆ (The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)

ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz “™ \Áåoz “{ uN˛ utL TL áåÁn™N˛ ÃÊPÆÁLÂ a osÁ b
Nz˛ u¬L  q osÁ r N˛Á LN˛ Eüuo™ ÆÏS™ “ÁzoÁ “{@ a = bq + r, 0 < r < b

 uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL
  Æut  r = 0 “Áz oÁz a  = bq + r  ™ı a, b osÁ q Nz˛ ™ÜÆ ÆÏuM¬t uƒßÁ\å útΩáuo Ãz MÆÁ

ÃÊ§Êá “ÁzTÁ?
Gú∫ÁzMo YYÁ| Nz˛ EåÏÃÁ∫ “™ FÃ uå…N˛ | ú∫ ú“ÏÂYzTz uN˛ Æut a = bq,  'a' N˛Áz  'b' Ãz

uƒßÁu\o N˛∫oz “{ oÁz 'b' N˛Áz 'a' N˛Á Qlg N˛“Á \ÁLTÁ@
GtÁ“∫m Nz˛ u¬L  24 =  2 × 12

       24 =  2 × 2 ×6
=  2 × 2 × 2 × 3

“™ \Áåoz “{ uN˛ Æut 24 = 2 ×12 “Áz oÁz “™ N˛“ ÃN˛oz “{ uN˛ 2 osÁ 12, 24 Nz˛ Qlg
“ÁıTz FÃz “™ 24 = 2 × 2 × 2 × 3 Nz˛ øú ™ı u¬Q ÃN˛oz “{ EÁ{∫ “™ \Áåoz “{ uN˛ Æ“y 24 Nz˛
øjy TÏmåQlg “ÁıTz@
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

Yu¬L E§ “™ NÏ˛Z øjy ÃÊPÆÁEÁı N˛Áz u¬Qoz “¯ \{Ãz 2, 3, 7, 11 osÁ 23@ Få™ı Ãz NÏ˛Z
ÆÁ Ãßy ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ FÃ üN˛Á∫ rÁo N˛∫ıTz uN˛ N˛ÁzF| ßy ÃÊPÆÁ uN˛oåy §Á∫ ßy tÁz“∫ÁF|
\Á ÃN˛oy “{@ FÃz “™ EåÊo útÁı oN˛ §jÁ ÃN˛oz “{@ Få™ı Ãz NÏ˛Z GtÁ“∫m utL TL “{@

2 × 3 × 11 = 66 7 × 11 × 23 = 1771

3 × 7 × 11 × 23 = 5313 2 × 3 × 7 × 11 × 23 = 10626

23 × 3 × 73 = 8232 22 × 3 × 7 × 11 × 23 = 21252

E§ “™ ™Áåoz “{ uN˛ øjy ÃÊPÆÁEÁı Nz˛ Ã™Ó“ ™ı Ãßy øjy ÃÊPÆÁEÁı N˛Áz u¬ÆÁ TÆÁ “{@
Bg g_wh _§o go O~ h_ Xmo `m Xmo go A{YH$ éT>r g§»`m§E coH$a CÝh| JwUm H$aVo h¡
Vmo Š`m h_o§ {\$a go éT>r g§»`m àmá hmoVr h¡ ̀ m g§̀ wŠV g§»`m? FÃu¬L Æut “™ Fã“ı
Ãßy ÃÊßÁuƒo útΩáuoÆÁı Ãz TÏmÁ  N˛∫ıTz oÁz “™ı EåÊo ÃÊÆÏMo ÃÊPÆÁEÁı N˛Á Ã™Ó“ üÁõo “ÁzTÁ@
ü™zÆ-1.2 : (EÊN˛Tumo N˛Á ™Ó¬ßÓo ü™zÆ) : ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz øjy TÏmåQlgÁı Nz̨  øú ™ı t∆Á|ÆÁ \Á
ÃN˛oÁ “{ osÁ Æ“ TÏmåQlg Eu˚oyÆ “ÁzTÁ@ \“ÁÂ ÃÊPÆÁEÁı N˛Á N¿̨ ™ §t¬ ÃN˛oÁ “{@

EÊN˛Tumo N˛Á ™Á{u¬N˛ ü™zÆ “™ı Æ“ §oÁoÁ “{ uN˛ ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz ø‰jy
TÏmåQlg Nz˛ øú ™ı u¬Q ÃN˛oz “{@ ƒÁÀoƒ ™ı Æ“ §“Ïo NÏ˛Z t∆Á|oÁ “{@ Æ“ ü™zÆ §oÁoÁ “{
uN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz øjy TÏmåQlg Nz˛ Eu˚oyÆ jÊT Ãz t∆Á| ÃN˛oz “{@ \§uN˛ GÃN˛Á N¿˛™
E¬T “Áz ÃN˛oÁ “{@ GtÁ“∫m Nz˛ u¬L \§ “™  210 Nz˛ Qlg rÁo N˛∫ıTz oÁz “™ı 2 × 3 × 5 ×7
GÃy üN˛Á∫ 3 × 5 × 7 × 2 ÆÁ N˛ÁzF| EÁ{∫ ÃÊßÁuƒo N¿˛™ u\Ã™ı Få øjy ÃÊPÆÁEÁı N˛Áz u¬QÁ \Á
ÃN˛oÁ “{@ EsÁ|oΩ uN˛Ãy ßy ÃÊÆÏMo ÃÊPÆÁ N˛Áz Nz˛ƒ¬ LN˛ “y øjy TÏmåQlg üÁõo “ÁzTÁ, EsÁ|o‚
“™ GÃNz˛ N¿˛™ N˛Á uƒYÁ∫ å“Î N˛∫ıTz@

ÃÁ™ÁãÆo: Æut ÃÊÆÏMo ÃÊPÆÁ x ty “ÏF| “{ \§ “™ GÃNz˛ TÏmåQlg üÁõo N˛∫oz “{ \{Ãz
x = p1

×p2
×p3...pn, \“ÁÂ p1, p2..., pn EßÁ[Æ “{@ \§ FÃz EÁ∫Áz“y N¿˛™ ™ı u¬Qoz “{, EsÁ|oΩ

p1 ≤  p2 ≤ ... ≤pn @ \§ “™ Ã™ TÏmåQlgÁı N˛Áz ÃÊÆÏMo N˛∫oz “{ oÁz, “™ı EßÁ[Æ Nz˛ VÁoÁÊN˛ üÁõo
“Ázoz “{ \§ “™ QlgÁı N˛Á EÁ∫Áz“y N¿˛™ u¬Qåz N˛Á uåm|Æ ¬zoz “{@ oƒ ÃÊPÆÁ Nz˛ TÏmåQlgÁı N˛Á
üN˛Á∫ ßy EtΩuƒoyÆ ∫“oÁ “{@ GtÁ“∫m Nz˛ u¬L

27300 =  2 × 2 × 3 × 5 × 5 × 7 ×13 = 22 × 3 × 52 × 7 × 13

Æ“ N˛yu\L

2310 N˛Áz øjy TÏmåQlgÁı Nz˛ TÏmÁ Nz˛ øú ™ı √ÆMo N˛yu\L@ Æ“ ßy tzuQL N˛y EÁúNz˛
u™fi N˛Áz üÁõo TÏmåQlg uN˛Ã üN˛Á∫ Nz˛ “{@ MÆÁ GÃNz˛ Qlg EÁúNz˛ QlgÁı Nz˛ Ã™Áå “y “{?
EÁúNı˛ TÏmåQlg EÁ{∫ EÁúNz˛ u™fi N˛Áz üÁõo úu∫mÁ™ N˛y \ÁÂY N˛yu\L@ LzÃz “y EÁ{∫ 3, 4
ÃÊPÆÁEÁı Nz˛ TÏmåQlg rÁo N˛yu\L@ FÃÃz MÆÁ uå…N˛ | uåN˛¬oÁ “{ §oÁFL@

Yu¬L E§ “™ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ N˛Á GúÆÁzT N˛∫ı@
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N˛qÁ-X -X -X -X -X Tumo

GtÁ“∫m 3.  ™Áå ¬u\L ÃÊPÆÁ 4n “{ \“ÁÂ n üÁNw˛uoN˛ ÃÊPÆÁ “{@ MÆÁ n N˛Á N˛ÁzF| ™Áå FÃ üN˛Á∫
“{ uN˛ 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ EÁoÁ “Áz, FÃN˛y \ÁÂY N˛yu\L@
“¬ : uN˛Ãy ßy üÁNw˛uoN˛ ÃÊPÆÁ n Nz˛ u¬L ÃÊPÆÁ 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ “Ázåz Nz˛ u¬L ƒ“ ÃÊPÆÁ
5 Ãz uƒßÁu\o “Ázåy YÁu“L@ FÃN˛Á Es| “{ uN˛ 4n Nz̨  øjy TÏmåQlgÁı ™ı 5 “ÁzåÁ YÁu“L@ uNÊ˛oÏ
Æ“ EÃÊßƒ “{ MÆÁıuN˛ 4n = (2)2n  Eo: 4n  Nz˛ TÏmåQlgÁı ™ı Nz˛ƒ¬ 2 øjy ÃÊPÆÁ “{@ YÓÂuN˛
TÏmåQlgÁı ™ı 5 å“Î “{, üÁNw˛uoN˛ ÃÊPÆÁ n EuÀonƒ ™ı “{@ u\Ã™ı 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ ∫“oÁ
“{{@

EÁúåz uúZ¬y N˛qÁ ™ı újÁ “{ uN˛ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ N˛Á GúÆÁzT N˛∫oz “ÏL,
tÁz áå úÓmÁ˙N˛Áı N˛Á ™“™ Ã™ÁúƒnÆ| ßÁ\N˛ (HCF) EÁ{∫ ¬VÏ™ Ã™ÁúƒnÆ| ßÁ\N˛ (LCM) N{˛Ãz
rÁo N˛∫oz “¯@ FÃ útΩáuo N˛Áz øjyÊ TÏ™åQlg útΩáuo ßy N˛“oz “{@ åyYz utÆz TÆz GtÁ“∫m
tΩƒÁ∫Á “™ FÃ útΩáuo N˛Áz u¢˛∫ Ãz ÆÁt N˛∫ıTz@
GtÁ“∫m-4.  øjy TÏmåQlg útΩáuo tΩƒÁ∫Á 12 EÁ{∫ 18 N˛Á HCF EÁ{∫ LCM rÁo N˛yu\L@
“¬ : 12 = 2 × 2 × 3 = 22 × 31

18 = 2 × 3 × 3 = 21 × 32

ÜÆÁå tyu\L ™.Ã.ßÁ.(12, 18) = 21 × 31 = 6 = (ÃÊPÆÁEÁı ™ı ünÆzN˛ GßÆuå…e øjy
TÏmåQlg Nz˛ ãÆÓåo™ VÁoÁÊN˛ N˛Á
TÏmå¢˛¬)

¬.Ã.ßÁ. (12, 18) = 22 × 32  = 36 = ÃÊPÆÁEÁı ™ı ünÆzN˛ GßÆuå…e øjy
TÏmåQlgÁı Nz˛ EuáN˛o™ VÁoÁÊN˛ N˛Á
TÏmå¢˛¬

Gú∫ÁzMo GtÁ“∫m Ãz EÁúN˛Áz Ã™^ ™ı EÁÆÁ “ÁzTÁ uN˛ HCF (12, 18) × LCM (12, 18)
= 12 × 18@ ƒÀoÏo: “™ N˛ÁzF| ßy tÁz áå úÓmÁ˙N˛ a EÁ{∫ b Nz˛ u¬L \ÁÂY N˛∫ ÃN˛oz “{@ EsÁ|o‚ HCF
(a, b) ×  LCM(a, b) = a × b FÃN˛Á GúÆÁzT “™ tÁz áå úÓmÁ˙N˛Áı N˛Á LCM rÁo N˛∫åz Nz˛ u¬L
N˛∫ ÃN˛oz “¯@ Æut Gå tÁz áå úÓmÁ˙N˛Áı N˛Á HCF rÁo “Áz@

Æ“ N˛yu\L
 øjy TÏmåQlg útΩáuo Ãz utL TL ÃÊPÆÁEÁı N˛Á HCF osÁ LCM (™.Ã.ßÁ osÁ
¬.Ã.ßÁ.) rÁo N˛yu\L@   (i)  120, 90 (ii) 50, 60 (iii)  37, 49

 üÆnå N˛yu\L

 uÃtΩá uN˛u\L uN˛  n osÁ m Nz˛ uN˛Ãy ßy üÁNw˛uoN˛ ™Ó¡Æ Nz˛ u¬L 3n ×  4m  N˛Á EÊuo™
EÊN˛ 0 ÆÁ 5 å“Î “ÁzTÁ@ AmnHo$ CÎma H$s Om±M {H${OE&
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

           E•ÆÁÃ - 1.2 - 1.2 - 1.2 - 1.2 - 1.2

1. uå©å ÃÊPÆÁEÁı N˛Áz øjy TÏmåQlgÁı Nz˛ TÏmÁ Nz˛ øú ™ı √ÆMo N˛yu\L@
(i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429

2. øjy TÏmåQlg útΩáuo tΩƒÁ∫Á uå©å úÓmÁ˙N˛Áı N˛Á ¬.Ã.ßÁ. (LCM) osÁ ™.Ã.ßÁ. (HCF)
rÁo N˛yu\L@
(i) 12, 15 EÁ{∫ 21 (ii) 17, 23 EÁ{∫ 29 (iii) 8, 9 EÁ{∫ 25

(iv) 72 EÁ{∫ 108 (v) 306 EÁ{∫ 657

3. \ÁÂY N˛yu\L uN˛ uN˛Ãy üÁNw˛uoN˛ ÃÊPÆÁ n  Nz˛ u¬L MÆÁ 6n  N˛Á EÊuo™ EÊN˛ ∆ÓãÆ “ÁzTÁ?
4. 7 × 11 × 13 + 13  EÁ{∫ 7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 N˛Áz ÃÊÆÏMo ÃÊPÆÁLÂ MÆÁı N˛“oz

“{, Àú…b N˛yu\L@
5. EÁú N{˛Ãz §oÁLÂTz uN˛  (17 × 11 × 2) + (17 × 11 × 5) ÃÊÆÏMo ÃÊPÆÁ “{? Àú…b N˛yu\L@
6. 6100 Ho$ BH$mB© ñWmZ na BZ_| go H$m¡Zgm A§H$ AmEJm?

E§ EÁ{∫ EÁTz ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛y QÁz\ N˛∫åz Nz˛ u¬L EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ
N˛Á GúÆÁzT N˛∫ıTz@ Ãƒ|üs™, “™ FÃN˛Á GúÆÁzT, <Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ én N˛§
EÁƒo|, EåÁƒo| EÁ{∫ úÏå∫Áƒo| ∫“oÁ “{ FÃz rÁo N˛∫åz Nz̨  u¬L N˛∫ıTz@ FÃNz̨  Euou∫Mo EåzN˛
ÃÊPÆÁEÁı N˛y Eúu∫™zÆoÁ uÃtΩá N˛∫åz Nz˛ u¬L FÃN˛Á GúÆÁzT N˛∫oz “{, \{Ãz 2 , 3  osÁ 5 .

1.2.21.2.21.2.21.2.21.2.2 úu∫™zÆ ÃÊPÆÁLÂ EÁ{∫ GåNz̨  t∆™¬ƒ uƒÀoÁ∫ (Rational numbers and their(Rational numbers and their(Rational numbers and their(Rational numbers and their(Rational numbers and their

decimal expansions)decimal expansions)decimal expansions)decimal expansions)decimal expansions)

 {nN>cr H$úmmAm|o _| “™åz úÓmÁ˙N˛Áı Nz˛ NÏ˛Z TÏmÁı N˛y YYÁ| N˛y “{@ utL TL úÓmÁ˙N˛Áı N˛Á G∫út
LƒÊ úÓƒ|út N{˛Ãz rÁo N˛∫ıTz? EÁú \Áåoz “¯ uN˛ úÓmÁ˙N˛Áı Nz˛ úÓƒ|út LƒÊ G∫út N˛Á EÊo∫  1
 “ÁzoÁ “{@ AmnZo AJcm ̀ m {nN>cm g§»`m H$mo OmoS> ̀ m KQ>mZo go ZB© g§»`m àmá hmoVr
h¡&

MÆÁ EÁú 0 osÁ 1 ÆÁ 1 osÁ 2 ..... etc. Nz˛ §yY EÁåz ƒÁ¬z ÃÊPÆÁEÁı Nz˛ §Á∫z ™ı \Áåoz “{?
Gã“ı MÆÁ N˛“ıTz? Gå ÃÊPÆÁEÁı N˛Áz úu∫™zÆ ÃÊPÆÁLÂ N˛“oz “{@

IX ƒy N˛qÁ ™ı EÁúåz újÁ sÁ uN˛ úu∫™zÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ uƒÀoÁ∫ ÆÁ oÁz EÁƒo|
“ÁzoÁ “{ ÆÁ u¢˛∫ EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁzoÁ “{@ FÃ N˛qÁ ™ı “™ Æ“ \ÁåN˛Á∫y üÁõo N˛∫ıTz uN˛
úu∫™zÆ ÃÊPÆÁ p

q
(q ≠ 0)  N˛Á t∆™¬ƒ uƒÀoÁ∫ N˛§ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁzTÁ@ FÃNz˛

§Á∫z ™ı NÏ˛Z GtÁ“∫mÁı tΩƒÁ∫Á \ÁåN˛Á∫y üÁõo N˛∫ıTz@
NÏ˛Z úu∫™zÆ ÃÊPÆÁEÁı Nz˛ t∆™¬ƒ øú åyYz utL TL “{@
(i) 0.375 (ii) 1.04 (iii) 0.0875 (iv) 12.5
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N˛qÁ-X -X -X -X -X Tumo

E§ “™ Fã“ı  
p
q  Nz˛ øú ™ı √ÆMo N˛∫ıTz@

 (i)  
3

375 3750.375
1000 10

= = (ii)   
2

104 1041.04
100 10

= =

(iii)  
4

875 8750.0875
10000 10

= = (iv)  
1

125 12512.5
10 10

= =

“™åz tzQÁ uN˛ Hú∫ u¬Æz TL Ãßy EÁƒo| t∆™¬ƒ ÃÊPÆÁEÁı N˛Áz úu∫™zÆ ÃÊPÆÁEÁı Nz˛
øú ™ı √ÆMo N˛∫ ÃN˛oz “{@ u\åNz˛ “∫ 10 Nz˛ VÁoÁÊN˛Áı ™ı “{@ E§ “™ EÊ∆ osÁ “∫ Nz˛ TÏmåQlg
rÁo N˛∫ıTz EÁ{∫ Gã“ı Ã∫¬ úu∫™zÆ Nz˛ øú ™ı √ÆMo N˛∫ıTz@

E§ (i)
3

3 3 3 3

375 3 5 3 30.375
10 2 5 2 8

×
= = = =

×

(ii)
3

2 2 2 2

104 2 13 26 261.04
10 2 5 5 25

×
= = = =

×

(iii)
3

4 4 4 4

875 5 7 7 70.0875
10 2 5 2 5 80

×
= = = =

× ×

(iv)
3125 5 2512.5

10 2 5 2
= = =

×

MÆÁ EÁú “∫ ™ı NÏ˛Z uƒ∆z oÁ (pattern) tzQ ∫“ı “{@ LzÃÁ üoyo “ÁzoÁ “{ uN˛ \§ t∆™¬ƒ
√ÆÊ\N˛ N˛Áz GÃNz˛ Ã∫¬o™ úu∫™zÆ Nz˛ øú ™ı √ÆMo N˛∫oz “¯ o§ p EÁ{∫ q Ã“-EßÁ[Æ (co prime)
∫“oz “¯ EÁ{∫ “∫ (i.e., q) ™ı Nz˛ƒ¬ 2 EÊN˛ Nz˛ VÁoÁÊN˛ EsƒÁ 5 Nz˛ VÁoÁÊN˛ EsƒÁ tÁzåÁı ∫“oz “{@
Æ“ FÃu¬L uN˛ 10 Nz˛ Nz˛ƒ¬ 2 EÁ{∫ 5 TÏmåQlg “Ázoz “¯@ \{ÃÁ uN˛ “™åz EÊN˛Tumo Nz˛ ™Ó¬ßÓo
ü™zÆ ™ı tzQÁ@

“™ åz uå…N˛ | üÁõo uN˛ÆÁ
Hú∫ utL TL GtÁ“∫mÁı ™ı EÁú tzQ ÃN˛oz “{Ê uN˛ N˛ÁzF| ßy úu∫™zÆ ÃÊPÆÁ u\ÃN˛Á

t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “¯ @ GÃNz˛ “∫ ™ı 2 ÆÁ 5 ÆÁ tÁzåÁı Nz˛ VÁoÁÊN˛ øú üÁõo “ÁıTz@ \§ úu∫™zÆ

ÃÊPÆÁ 
p
q  Nz˛ øú ™ı “{ u\ÃNz˛ “∫ N˛Áz 10 Nz˛ VÁoÁÊN˛ ™ı √ÆMo N˛∫ ÃN˛oz “{ \“ÁÂ q Nz˛ TÏmåQlg

2n5m  Nz˛ øú ™ı ∫“oz “¯, n EÁ{∫ m N˛ÁzF| E-JmÁn™N˛ (non-negative) úÓmÁ˙N˛ “Ázoz “¯@ EÁ{úYÁu∫N˛
øú Ãz “™ Eúåz úu∫mÁ™ N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{@

SCERT TELA
NGANA



1 11 11 11 11 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

ü™zÆ-1.3 : <<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛ x úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ x N˛ÁzN˛ÁzN˛ÁzN˛ÁzN˛Áz  p
q

Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ p EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ q  Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ (co-prime) ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ q
Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg 2n5m Nz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂ n EÁ{∫EÁ{∫EÁ{∫EÁ{∫EÁ{∫ m E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>

Æ“ N˛yu\L

uå©å EÁƒo| t∆™¬ƒ N˛Áz 
p
q  Nz˛ øú ™ı u¬uQL \“ÁÂ q≠0 osÁ p, q EÃ“ßÁ[Æ “{@

(i) 15.265 (ii) 0.1255 (iii) 0.4 (iv) 23.34          (v) 1215.8

FÃ üuN¿˛ÆÁ tΩƒÁ∫Á EÁú MÆÁ uå…N˛ | uåN˛Á¬ ÃN˛oz “¯?

A~ Æut ZÁfi úu∫™zÆ ÃÊPÆÁ 
p
q  øú ™ı ¬zoz “¯, \“ÁÂ q Nz˛ øjy TÏmåQlg 2n5m  Nz˛ øú

™ı “{, (\“ÁÂ n EÁ{∫ m EJmÁn™N˛ úÓmÁ˙N˛ “Áz) oÁz MÆÁ 
p
q  N˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo| ∫“zTÁ?

FÃu¬L  
p
q  øú N˛y ÃÊPÆÁ \“ÁÂ 2n5m  Nz˛ øú ™ı q˛ “{ N˛y Ã™øú úu∫™zÆ ÃÊPÆÁ a

b  Nz˛

øú ™ı “ÁzTy@ \“ÁÂ b  10 Nz˛ VÁoÁÊN˛ ™ı “ÁzTÁ tÁz§Á∫Á uúZ¬z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

(i)
325 5 125 12.5

2 2 5 10
= = =

×
(ii)

3

2 2 2 2

26 26 13 2 104 1.04
25 5 2 5 10

×
= = = =

×

(iii)
3

3 3 3 3

3 3 3 5 375 0.375
8 2 2 5 10

×
= = = =

×
(iv)

3

4 4 4 4

7 7 7 5 875 0.0875
80 2 5 2 5 10

×
= = = =

× ×

FÃu¬Æz, Æz GtÁ“∫m “™ı §oÁoz “¯ uN˛ 
p
q  øú N˛y úu∫™zÆ ÃÊPÆÁ \“ÁÂ q, 2n5m  øú ™ı “Áz

oÁz FÃN˛y Ã™oÏ¡Æ úu∫™zÆ ÃÊPÆÁ a
b  Nz˛ øú ™ı “ÁzTy \“ÁÂ b, 10 Nz˛ VÁoÁÊN˛ øú ™ı “ÁzTÁ oÁz LzÃy

úu∫™zÆ ÃÊPÆÁ N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ “{@ FÃÃz Æ“ rÁo “ÁzoÁ “{ uN˛ 
p
q  øú N˛y úu∫™zÆ

ÃÊPÆÁ \“ÁÂ q, 10 Nz˛ VÁoÁÊN˛ ™ı “Áz oÁz GÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “ÁzoÁ “{@
Eo: “™ı rÁo “ÏEÁ uN˛ ü™zÆ 1.2 N˛Á √ÆÏnN¿˛™ (converse) ßy ÃnÆ “y “{ EÁ{∫ EÁ{úYÁu∫N˛

øú Ãz FÃz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ :-

ZrMo {XE AZwgma h_ AnZo n[aUm_m| H$s Om±M H$a gH$Vo h¡&

SCERT TELA
NGANA



1 21 21 21 21 2

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

ü™zÆ 1.4 : ™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛ x = 
p
q  úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛ q  Nz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlg 2n5m

Nz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂ n, m EJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁz x N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ
“{@“{@“{@“{@“{@

Æ“ N˛yu\L

uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz 
p
q  Nz̨  øú ™ı u¬uQL, \“ÁÂ q, 2n5m Nz̨  øú ™ı “Áz, osÁ n EÁ{∫

m EJmÁn™N˛ úÓmÁ̇N˛ “Ázåz YÁu“L oo‚ú≈YÁo ÃÊPÆÁEÁı N˛Áz GåNz̨  t∆™¬ƒ øú ™ı u¬uQL@

(i) 
3
4 (ii)  

7
25 (iii) 

51
64 (iv)  

14
25 (v)  

80
100

1.2.3 1.2.3 1.2.3 1.2.3 1.2.3 úu∫™zÆ ÃÊPÆÁEÁı Nz̨  EåÁƒo|, úÏå∫Áƒo| t∆™¬ƒ
E§, “™ LzÃz úu∫™zÆ ÃÊPÆÁLÂ Ã™^ıTz u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo| EÁ{∫ úÏå∫Áƒo|

∫“oz “{@ LN˛ §Á∫ u¢˛∫, GtÁ“∫m ¬zN˛∫ GÃN˛Á Eƒ¬ÁzN˛å N˛∫ıTz@
1
7  Nz˛ t∆™¬ƒ øúÁÊo∫m N˛y EÁz∫ tzQıTz@
1
7 = 0.1428571428571 ..... \Áz EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

ÜÆÁå tyu\L, ßÁT¢˛¬ Nz̨  EÊN˛Áı N˛Á Ã™Ó“ '142857' §Á∫-§Á∫ tÁz“∫ÁÆÁ \Á “{@
ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ 7 “{ u\Ãz“{ u\Ãz“{ u\Ãz“{ u\Ãz“{ u\Ãz 2n5m Nz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“Î
u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@

 Æ“ N˛yu\L
 uå©å u¬uQo úu∫™zÆ ÃÊPÆÁEÁzÊ N˛Áz t∆™¬ƒ ™ı u¬QN˛∫ ßÁT¢˛¬
 ™ı tÁz“∫ÁÆz \Áåz ƒÁ¬z EÊN˛Áı Nz˛ Ã™Ó“ N˛Áz rÁo N˛yu\L@

(i) 
1
3 (ii)

2
7 (iii)

5
11 (iv)

10
13

Hú∫ utÆz TÆz GtÁ“∫m Ãz “™ N˛så N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ :-

ü™zÆ-1.5 : ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ x = 
p
q  úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛ q Nz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlg

2n5m Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ n EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ m EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§ x N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫
EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| (recurring) ∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@

Hú∫ N˛y TF| YYÁ| Ãz “™ Æ“ uå…N˛ | uåN˛Á¬ ÃN˛oz “¯ uN˛ ünÆzN˛ úu∫™zÆ ÃÊPÆÁ N˛Á
t∆™¬ƒ øú EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| ∫“oÁ “{@

0.1428571
7 1.0000000

7

30
28

20
14

6 0
56

40
35

50
49

10
7

30
SCERT TELA

NGANA



1 31 31 31 31 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

GtÁ“∫m-5.  Hú∫ utÆz TL ü™zÆÁı Nz˛ EÁáÁ∫ ú∫ u§åÁ ßÁT uN˛L §oÁFL uN˛ uå©å ™ı N˛Á{åÃy
úu∫™zÆ ÃÊPÆÁLÂ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| t∆™¬ƒ “{?

(i)
16
125 (ii)

25
32 (iii)

100
81 (iv)

41
75

“¬ : (i)  3

16 16 16
125 5 5 5 5

= =
× ×

 EÁƒo| t∆™¬ƒ “{Ê@

(ii)  5

25 25 25
32 2 2 2 2 2 2

= =
× × × ×

  EÁƒo| t∆™¬ƒ “¯@

(iii)  4

100 100 10
81 3 3 3 3 3

= =
× × ×

 EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

(iv)  2

41 41 41
75 3 5 5 3 5

= =
× × ×

 EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

GtÁ“∫m-6.  uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz u§åÁ ßÁT uN˛L t∆™¬ƒ uƒÀoÁ∫ u¬uQL@

(i)  
35
50 (ii)  

21
25 (iii)  

7
8

“¬ : (i)  1

35 7 5 7 7 0.7
50 2 5 5 2 5 10

×
= = = =

× × ×

(ii)  
2

2 2 2 2

21 21 21 2 21 4 84 0.84
25 5 5 5 5 2 5 2 10

× ×
= = = = =

× × × ×

(iii)  ( ) ( ) ( )

3

3 33 3 3

7 7 7 7 5 7 25 875 0.875
8 2 2 2 2 2 5 2 5 10

× ×
= = = = = =

× × × ×

               E•ÆÁÃ - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. uå©å u¬uQo úu∫™zÆ ÃÊPÆÁEÁı N˛Áz GåNz˛ t∆™¬ƒ øú ™ı u¬uQL EÁ{∫ §oÁFL uN˛
N˛Á{åÃz t∆™¬ƒ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁıTz@

(i) 
3
8 (ii)

229
400 (iii)

14
5 (iv)

2
11 (v)  

8
125

2. u§åÁ ßÁT uN˛L §oÁFL uN˛ uå©å úu∫™zÆ ÃÊPÆÁEÁı ™ı N˛Á{å-Ãz EÁƒo|, EåÁƒo| ÆÁ
úÏå∫Áƒo| t∆™¬ƒ “ÁıTz @

(i)
13

3125      (ii)
11
12         (iii)   

64
455     (iv)

15
1600       (v)

29
343

(vi) 3 2

23
2 5⋅     (vii) 2 7 5

129
2 5 7⋅ ⋅

   (viii)  
9

15      (ix)  
36

100       (x)  
77
210
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1 41 41 41 41 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

3. ü™zÆ 1.1 N˛Á GúÆÁzT N˛∫oz “ÏL uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz t∆™¬ƒ Nz˛ øú ™ı u¬uQL@

(i)
13
25 (ii)

15
16 (iii) 3 2

23
2 .5 (iv) 2 2

7218
3 .5 (v)  

143
110

4. {ZåZ{cIrV Xe‘cd H$mo 
p
q  Ho$ én ‘| {cImo, Am¡a q Ho$ éT> IÊS>m | H$m o

{cIm|. AmnZo ³¶m XoIm?
(i) 43.123 (ii) 0.120112001120001.... (iii) 43.12 (iv) 0.63

1.3  1.3  1.3  1.3  1.3  Eúu∫™zÆ ÃÊPÆÁLÂ (((((IIIIIrrational rrational rrational rrational rrational NNNNNumbers)umbers)umbers)umbers)umbers)

IX ƒy N˛qÁ ™ı Eúu∫™zÆ ÃÊPÆÁEÁı Nz˛ TÏmÁı N˛Á úu∫YÆ utÆÁ TÆÁ sÁ@ EÁúåz EÜÆÆå
uN˛ÆÁ sÁ uN˛ úu∫™zÆ osÁ Eúu∫™zÆ ÃÊPÆÁÆı u™¬N˛∫ ƒÁÀouƒN˛ ÃÊPÆÁLÂ §åoy “{@ Eúu∫™zÆ
ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ gÁ¬åÁ ßy ÃyQÁ sÁ@ \§uN˛ Æ“ uÃtΩá å“Î uN˛ÆÁ TÆÁ sÁ uN˛ ƒz
Eúu∫™zÆ “ÁzTy@ FÃ N˛qÁ ™ı, EÊN˛Tumo Nz˛ ™Ó¬ uÃÚÁÊo N˛y Ã“ÁÆoÁ Ãz “™ uÃtΩá N˛∫ıTz
uN˛ 2, 3, 5 EÁ{∫ ÃÁ™ÁãÆo: p  Eúu∫™zÆ ∫“oy “{@ \“ÁÊ p EßÁ[Æ ∫“oÁ “{@

À™∫m N˛yu\L, ƒÁÀouƒN˛ ÃÊPÆÁ Eúu∫™zÆ N˛“¬Áoy “{ \§ “™ FÃz 
p
q  Nz˛ øú ™ı å“Î

u¬Q ÃN˛oz “¯ u\Ã™ı p EÁ{∫ q úÓmÁ˙N˛ “ÁıTz EÁ{∫ q≠ 0 @ Æ“ÁÂ Eúu∫™zÆ ÃÊPÆÁEÁı Nz˛ NÏ˛Z GtÁ“∫m
utL TL “{ u\åÃz EÁú ú“¬z Ãz “y úu∫uYo “{@

22, 3, 15, , ,
3

π −  0.10110111011110…, EÁut

2  N˛Áz Eúu∫™zÆ uÃtΩá N˛∫åz Ãz úÓƒ| “™ GÃ N˛så N˛y EÁz∫ tzQıTz u\ÃN˛y Gúúu
EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ ú∫ EÁáÁu∫o “{@
ü™zÆ-1.6 : ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz p LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ p Ãz Ãz Ãz Ãz Ãz a2 uƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “Áz (\“ÁÂ \“ÁÂ \“ÁÂ \“ÁÂ \“ÁÂ a áåáåáåáåáå
úÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁz p ÃzÃzÃzÃzÃz a uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@

GúúuGúúuGúúuGúúuGúúu : ™ÁåÁ uN˛ a LN˛ áå úÓmÁ˙N˛ “{ o§ a N˛Á EßÁ[Æ TÏmåQlg uå©å üN˛Á∫ Ãz “ÁzTÁ@
a = p1p2 … pn, \“ÁÂ p1, p2, …., pn øjy (EßÁ[Æ) “¯,

FÃu¬L a2 = (p1p2 … pn) (p1p2 … pn) = p2
1p

2
2 … p2

n.

E§ “™ı utÆÁ TÆÁ “{ uN˛ p Ãz a2 uƒßÁu\o “{@ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ Ãz úoÁ Y¬oÁ
“{ uN˛ a2  Nz˛ øjy TÏmåQlgÁz ™ı Ãz p LN˛ “{@ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ Nz˛ EtΩuƒoyÆ øú N˛Á
GúÆÁzT N˛∫oz “ÏL “™ Ã™^oz “{ uN˛ a2 Nz˛ øjy TÏmåQlg Nz˛ƒ¬  p1  p2 … pn ∫“oz “{@ FÃu¬L
p1, p2, … pn ™ı Ãz N˛ÁzF| LN˛ p “{@

E§  p1p2 … pn ™ı N˛ÁzF| LN˛ ÃÊPÆÁ p “{ Eo: FÃÃz a uƒßÁu\o “{@
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

 Æ“ N˛yu\L
 Hú∫ utL TL N˛så N˛y \ÁÂY utL TL ™Ó¡ÆÁı Ãz N˛yu\L  p= 2, p = 5 EÁ{∫ a2 = 1, 4,

9, 25, 36, 49, 64 EÁ{∫ 81 “{@
E§ “™ 2  N˛Áz Eúu∫™zÆ ÃÊPÆÁ ü™Áumo N˛∫åz N˛Á üÆnå N˛∫ıTz “{@ FÃN˛Áz “™

JmÁn™N˛ (contradiction) N˛så Ãz ü™Áumo N˛∫ıTz@

GtÁ“∫m 7.  uÃtΩá N˛yu\L uN˛  2  Eúu∫™zÆ ÃÊPÆÁ “{@
Gúúu : ƒ{Ãz oÁz FÃz “™ ú∫Àú∫ uƒ∫Ázáy N˛så tΩƒÁ∫Á uÃtΩá N˛∫ ∫“z “¯, “™ FÃN˛Á uƒ¬Áz™ ¬ıTz
EsÁ|o‚ ™Áå ¬yu\L 2  LN˛ úu∫™zÆ ÃÊPÆÁ “{@

Æut Æ“ úu∫™zÆ ÃÊPÆÁ “{ oÁz tÁz úÓmÁ˙N˛ r EÁ{∫ s N˛Á EuÀonƒ FÃ üN˛Á∫ ∫“åÁ YÁu“L
u\ÃÃz 2  = 

r
s  (s≠ 0) .

™Áå ¬yu\L r EÁ{∫ s ™ı 1 Nz˛ E¬ÁƒÁ GßÆuå…e TÏmåQlg å“Î “{ oo‚ú≈YÁo “™ FÃz
GßÆuå…e TÏmåQlg Ãz ßÁT tzoz “{ oÁuN˛ “™ı 2  = 

a
b  üÁõo “Áz, \“ÁÂ a EÁ{ú b EÃ“ßÁ[Æ “{@

Eo: b 2 = a.

tÁzåÁı EÁz∫ ƒT| N˛∫åz ú∫ “™ı 2b2 = a2 üÁõo “ÁzTÁ FÃu¬L  2 Ãz a2 uƒßÁu\o “{@

E§ “™ ü™zÆ 1.6 Ãz Æ“ Ã™^oz “{ uN˛ Æut 2 Ãz a2  uƒßÁu\o “Áz oÁz 2 Ãz a ßy uƒßÁu\o “{@

Eo: uN˛Ãy úÓmÁ˙N˛ c  Nz˛ u¬L “™ a = 2c u¬Q ÃN˛oz “{ @ XmoZm| Amoa dJ© coZo na
a2 = (2c2)

a N˛Á ™Ó¡Æ üuoÀsÁuúo N˛∫åz ú∫ “™ı 2b2 = (2c2 ) üÁõo “ÁzoÁ “{, EsÁ|o‚ 2b2 = 4c2

FÃN˛Á Es| Æ“ “{ uN˛ 2 Ãz b2 uƒßÁu\o “{, FÃu¬L 2 Ãz b uƒßÁu\o “{ ( úÏå: p= 2 Nz˛
u¬L N˛så 1 N˛Á GúÆÁzT N˛∫åz ú∫ )

FÃu¬L a EÁ{∫ b tÁzåÁı ™ı GßÆuå…e 2 “{@

¬zuN˛å Æ“ a osÁ b EßÁ[Æ “{ N˛så N˛Á JmÁn™N˛ “ÁzTÁ@

Æ“ N˛så “™Á∫y N˛¡úåÁ 2  úu∫™zÆ ÃÊPÆÁ Nz˛ EÁáÁ∫ ú∫ Gnúãå “Ázoy “{@ EsÁ|o‚ “™Á∫y
N˛¡úåÁ EÃnÆ uÃtΩá “Ázoy “{@ FÃÃz Æ“ uå…N˛ | uåN˛¬oÁ “{ uN˛ 2  Eúu∫™zÆ “{@

ÃÁ™ÁãÆo: Æ“ §Áo N˛“ ÃN˛oz “{ uN˛ d  Eúu∫™zÆ “ÁzTÁ Æut d LN˛ áå úÓmÁ˙N˛ “{ \Áz
uN˛Ãy úÓmÁ˙N˛ N˛Á ƒT| å“Î “{@ \{Ãz uN˛ 6, 8, 15 24  EÁut Ãßy Eúu∫™zÆ ÃÊPÆÁLÂ “{@

uúZ¬y N˛qÁEÁı ™ı G¡¬zQ uN˛ÆÁ TÆÁ “{ uN˛ :
• úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁ N˛Á ÆÁzT EsƒÁ EÊo∫ Eúu∫™zÆ ∫“oÁ “{@
• E∆ÓãÆ úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á TÏmÁ ÆÁ ßÁT Eúu∫™zÆ “y “ÁzoÁ “{@

Æ“ÁÂ “™ NÏ˛Z uƒ∆z  GtÁ“∫mÁı Ãz uÃtΩá N˛∫ıTz@
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GtÁ“∫m-8.  §oÁFL uN˛ 5 – 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“¬  :  ™Áå ¬yu\L  5 – 3  úu∫™zÆ ÃÊPÆÁ “{@
EsÁ|o‚ “™ a EÁ{∫ b Nz˛ tÁz EÃ“ßÁ[Æ Qlg rÁo N˛∫ıTz u\Ã™ı 5 –  3  = 

a
b .

FÃu¬L, 5 – 
a
b   = 3

Ã™yN˛∫m N˛Áz √ÆƒuÀso N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{, 3  = 5 
5a b a

b b
−

− = ... (1)

MÆÁıuN˛ a EÁ{∫ b úÓmÁ˙N˛ “Áz oÁz 5 a
b

−  úu∫™zÆ “¯ Eo: 3  úu∫™zÆ “{@

ú∫ãoÏ Æ“ FÃ ƒÁÀouƒN˛oÁ N˛Á uƒ¬Áz™ “ÁzTÁ uN˛ 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“™Á∫y N˛¡úåÁ \Áz uN˛ 5 – 3  úu∫™zÆ “{ Æ“ EÃnÆ uÃtΩá “Ázoy “{@

Eo: Æ“ uå…N˛ | uåN˛¬oÁ “{ uN˛ 5 – 3  Eúu∫™zÆ ÃÊPÆÁ “{@

GtÁ“∫m-9.  §oÁFL uN˛  3 2  LN˛ Eúu∫™zÆ ÃÊPÆÁ “{@

“¬ :  ™Áå ¬Áz 3 2  úu∫™zÆ ÃÊPÆÁ “{@

“™ a osÁ b EÃ“ßÁ[Æ ÃÊPÆÁLÂ rÁo N˛∫ıTz (b ≠ 0) EsÁ|o‚ 3 2  = 
a
b

EsÁ|o‚ 2 = 3
a
b

√ÆƒuÀso N˛∫åz ú∫ 2 = 3
a
b  üÁõo “ÁzoÁ “{@

MÆÁıuN˛ 3, a EÁ{∫ b úÓmÁ˙N˛ “{, YÓÂuN˛ 3
a
b  úu∫™zÆ “Ázåz Nz˛ N˛Á∫m 2  ßy úu∫™zÆ ÃÊPÆÁ “ÁzTy

¬zuN˛å Æ“ 2   LN˛ Eúu∫™zÆ ÃÊPÆÁ “{ N˛så N˛Á uƒ¬Áz™ “ÁzTÁ@

Eo: Æ“ uå…N˛ | üÁõo “ÁzoÁ “{ uN˛ 3 2  Eúu∫™zÆ ÃÊPÆÁ “{@

GtÁ“∫m-10.  uÃtΩá N˛yu\L uN˛ 2  + 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“¬ : ™Áå ¬yu\L 2  + 3  úu∫™zÆ ÃÊPÆÁ “{@

™ÁåÁ uN˛ 2  + 3  = 
a
b  ƒ“ÁÂ  a EÁ{∫ b úÓmÁ˙N˛ “¯, \“ÁÂ  b ≠ 0

FÃu¬L 2 =  
a
b – 3  .
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tÁzåÁz EÁz∫ ƒT| ¬zåz ú∫ “™ı üÁõo “ÁzoÁ “{@
2

22 3 2 3a a
b b

= + −

úÏå: üÀsÁuúo N˛∫åz ú∫

   
2

2

2 3 3 2a a
b b

= + −

  =
2

2 1a
b

+

        
2 2

3
2

a b
ab
+

=

MÆÁıuN˛ a, b úÓmÁ˙N˛ “{, 
2 2

2
a b

ab
+  úu∫™zÆ “{@ Eo: 3  úu∫™zÆ “{@

Æ“ ƒÁÀouƒN˛oÁ 3  Eúu∫™zÆ “{ N˛Á uƒ¬Áz™ “{@
Eo: 2 3+  Eúu∫™zÆ ÃÊPÆÁ “{@

ÃÓYåÁ :
1. tÁz Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á ÆÁzT Eúu∫™zÆ ∫“åÁ EÁƒ≈ÆN˛ å“Î “{@

GtÁ“∫m Nz˛ u¬L a = 2  EÁ{∫ b = 2−  “Áz oÁz a EÁ{∫ b tÁzåÁı Eúu∫™zÆ “{ uNÊ˛oÏ
a + b = 0 \Áz úu∫™zÆ “{@

2. tÁz Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ Eúu∫™zÆ ∫“åÁ EÁƒ≈ÆN˛ å“Î “{@
GtÁ“∫m Nz˛ u¬L a = 2  EÁ{∫ b = 8  “Áz oÁz a EÁ{∫ b tÁzåÁı Eúu∫™zÆ ÃÊPÆÁLÂ “{@ uN˛ãoÏ
ab = 16  = 4 \Áz úu∫™zÆ ÃÊPÆÁ “{@
               E•ÆÁÃ - 1.4 - 1.4 - 1.4 - 1.4 - 1.4

1. uÃtΩá N˛yu\L uN˛ uå©å ÃÊPÆÁLÂ Eúu∫™zÆ “{@

(i)  
1
2 (ii)  3  + 5 (iii) 6 + 2 (iv) 5 (v)  3 + 2 5

2. uÃtΩá N˛yu\L uN˛ p q+  Eúu∫™zÆ “¯ \“ÁÂ p, q EßÁ[Æ “{@

1.4  1.4  1.4  1.4  1.4  KKKKKmVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMma (E(E(E(E(EXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALS R R R R REVISEDEVISEDEVISEDEVISEDEVISED)))))

h‘| ‘mcw‘ h¡ o H$s,
EH$ g§»¶m 'an' H$m 'n' KmVm§H$ àmH¥$VrH$ g§»¶m 'a' Ho$ gmW Omo 'n' H$m JwUZIÊS> h¡&
àË¶oH$ {XE JE 'a' Ho$ g‘mZ h¡ & 

factors−

= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅���	��

n

n

a a a a a

20, 21, 22, 23 ..............  2 H$m KmVm§H$ h¡
30, 31, 32, 33 ............... 3 H$m KmVm§H$ h¡
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h‘o ‘mcw‘ h¡ H$s,81 H$mo  34, {cI gH$Vo h¡, 81 = 34 ¶h KmVm§H$s¶ én H$hcmVm h¡&
'4' ¶h g§»¶m KmVm§H$ ¶m gwMH$ h¡ 3 AmYma h¡& " 81 H$mo 3 H$s Mm¡Wr"Bg Vah nT>Vo h¡&

KmVm§H$m| Ho$ {Z¶‘ H$m ñ‘aU H$a|Jo&

¶{X  a, b dmñV{dH$ g§»¶mE± Ohm±  a ≠  0, b ≠  0 Am¡a  m, n nwUmªH$ hmo V~

(i) am. an = am+n;   (ii) (ab)m = am.bm (iii) 
⎛ ⎞ =⎜ ⎟
⎝ ⎠

m m

m
a a
b b

(iv) (am)n = amn

(v) a0  = 1 (vi) a–m = 
1
ma

¶h {H${OE¶h {H${OE¶h {H${OE¶h {H${OE¶h {H${OE

   1. hc H$amo&

(i) 21 (ii) (4.73)0 (iii) 03 (iv) (–1)4 (v) (0.25)–1 (vi) 
25

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

  (vii) 
211

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. (a)  10, 100, 1000, 10000, 100000 H$mo KmVm§H$ Ho$ én ‘| n«H$Q> H$amo&
(b) {ZåZ {cIrV H$mo g§{úmá cKwJUH$ én ‘| àH$Q> H$amo&
(i) 16× 64 (ii) 25× 125 (iii) 128 ÷  32

KmVm§H$ KmVm§H$ KmVm§H$ KmVm§H$ KmVm§H$ EXPONENTIAL AND LOGARITHMS

KmVm§H$ n[a‘o¶ g§»¶mAm| Ho$ gmW Hw$N> KmVm§H$s¶ g§»¶mE± hmoVr h¡ &
52 , 5, H$m dJ© Xem©Vm h¡ VWm 5  H$mo 52 H$m dJ©‘wc h¡&
53 , 5 H$m KZ Xem©Vm h¡ VWm  5, H$mo 53 H$m KZ‘wc H$hVo h¡ &
51.73 = 5173/100 ¶h '5' H$m  100th dm° ‘wc Xem©Vm h¡&

 {ZåZ H$mo {Z[aúmU {H${OE&
2x  = 4 = 22 Xem©Vm h¡  x = 2
3y  = 81 = 34 Xem©Vm h¡  y = 4
10z = 100000 = 105 Xem©Vm h¡  z = 5

³¶m h‘ {ZåZ ‘| x H$m ‘yë¶ kmV H$a gH$Vo h¡?
2x = 5, 3x = 7 , 10x = 5

¶Xr hm° Vmo  x H$m ‘yë¶ ³¶m hmoJm ?
2x = 5 ‘| 2 H$m KmVm§H$ H$m¡Zgr g§»¶m {cIZo na dh h‘| 5 XoVm h¡ ?
Bg{cE h‘| x VWm 5 H$m EH$ Z¶m g§~§Y ñWm{nV H$aZm nS>oJm?

M{cE A~ h‘ ¶h XoIo, ³¶m h‘ x VWm 5 Ho$ g§^d ‘yë¶m| H$s H$ënZm H$a gH$Vo
h¡ ?

SCERT TELA
NGANA



1 91 91 91 91 9

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

BZ pñW{V`m| _| cKwJwUH$ Ho$ Z`o g§~§Ym| H$m n[aM` H$am aho h¡& y = 2x _| 'x' 'y' Ho$ {H$Z
_wë`m| go 5 àmá hmoJm? `{X 'x'= 1 hmo Vmo y = 21=2 `Xr 'x'= 2 hmo Vmo y = 22=4 `{X 'x'=
3 hmo Vmo y = 23=8 BZ_| 'x' H$m _wë` 2 `m 3 Ho$ {~M AmVm h¡&
 2x H$m AmcoI H$m AmcoI H$m AmcoI H$m AmcoI H$m AmcoI (Graph of exponential 2x)

 A~ y = 2x  H$m AmcoI {IM|Jo

  'x' Ho$ _wë`m| H$mo 'y' Ho$ _wë`m| H$mo kmV H$aZm&
x –3 –2 –1 0 1 2 3

y=2x 1
8

1
4

1
2 1 2 4 8

AmcoI ‘| {~ÝXþAm| H$mo S>mcH$a CÝh| ‘rcmE±Jo y = 2 x   Ho$  ~T>Zo  go x  H$m ‘yë¶
~T>Vm h¡& d¡go hr 'x' Ho$ KQ>Zo go  y = 2x x H$m ‘yë¶ KQ> H$a 0 Ho$ ZOXrH$ Am OmVm h¡&
co{H$Z H$^r ^r 0 Zhr hmoVm. h¡&

M{bE A~ h‘ XI|Jo H$s,
y = 2x  ‘|  x,  y  Ho$ H$m¡Zgo ‘yë¶m|
na h‘| 5 àmá hmoJm?

h‘ OmZVo h¡ H$s, AmcoI
‘| YAúm 2x H$mo Xe©Vm h¡ Vmo X -
Aúm {H$go Xe©Vm h¡? h‘ XoIVo h¡
H$s, X – Aúm x Ho$ ‘yë¶m| H$m o
Xe©Vm h¡& Y - Aúm na 5 H$mo A§H$sV
{H $ {OE {Og o "P" g o
Y –Aúm Ho$ g‘mZm§Va aoIm {IqME
Omo AmcoI H$mo {~ÝXþ   Q na ñne©
H$aVm h¡&

A~ X - Aúm Ho$ cå~  QR
aoIm qI{ME ³¶m h‘ AmcoI na
OR H$s c§~mB© kmV H$a gH$Vo h¡? ¶m dh {~ÝXþ H$hm± nm¶m OmVm h¡ Bg gmo{ME&

A~ h‘ OmZVo h¢ {H$ q~Xþ R H$m x {ZX}em§H$ 2x = 5 Ho$ {bE x H$m {ZYm©[aV
‘yë¶ hmoJm& x Ho$ Bgr ‘yë¶ H$mo 5 H$m bKwJUH$ H$m AmYma 2 na h¡& Bgo log25 Ho$
ê$n ‘| {bIVo h¢&y = 2x  ‘| x, y H$o$ {H$Z ‘yë¶m| go 5 àmá hmoJm ? ¶Xr  x = 1 hmo Vmo   y
= 21 = 2,  ¶{X x = 2 hmoVmo  y = 22 = 4 , ¶{X  x = 3  hmoVmo  y = 23 = 8 BZ‘|  x
H$m ‘yë` 2 VWm 3 Ho$ {~M AmVm h¡& ³¶m x H$m ‘yë¶ 2 VWm  3 Ho$ ZOXrH$ h¡ ? coH$sZ h‘
XoIVo h¡ H$s,  x H$m ‘yë¶ 2 Ho$ ZO{XH$ hmoJm&

¶{X 2x = 5,‘|  x H$mo 5 cKwJUH$ {Og‘| AmYm 2 h¡ n[a^m{fV H$aVo h¡&
gm§Ho${VH$ én go Bgo Bg àH$ma {cIVo h¡&  x  =  log25

µdH«$ AmcoI  X- Aúm Ho$

g‘rn AmVm h¡ coH$sZ H$^r

^r X-Aúm H$mo ñne© Zhr

H$a|Jm Am¡a Zm hr Cgo

H$mQ> oJm-5
X'

P Q5

3

1

7

9

O 1 3 5-1-3 R X

Y '

Y'
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x H$m _wë` kmV H$aZm H${R>Z hmoJm O~ 2x = 5 `m  3x = 7 `m 10x = 5. V~ h_| Cnamoº$
g_rH$aU Ho$ {cE {ZåZ{c{IV hc àmá hmoJo|&

`{X  2x = 5 hmo Vmo x  5 H$m cKwJwUH$ 2" Ho$ AmYma Ho$ {cE hmoJm Cgo log25 Ho$ én _| {cIVo h¡&

`{X  3x = 7 hmo Vmo x  " 7 H$m cKwJwUH$ 3" Ho$ AmYma Ho$ {cE hmoJm Cgo  log37 Ho$ én _| {cIVo h¡&

`{X 10x = 5 hmo Vmo x " 5 H$m cKwJwUH 10" Ho$ AmYma Ho$ {cE hmoJm Cgo log105 Ho$ én _| {cIVo h¡&

gm_m Ý`V: `{X a Am ¡ a N H o  én_ |  {cIV o h ¡  1a ≠  Ohm ±
logaN  =  x   ⇔ ax  =  N.

Cnamoº$ Vm{cH$m H$mo Bg àH$ma {cI|Jo&

x –2 –1 0 1 2 3 y
1
4

1
2 1 2 4 8

y = 2x
1
4

1
2 1 2 4 8 x = log2 y –2 –1 0 1 2 3

 y = 2x Ho$ AmcoI H$s n[a^mfm Ûmam {Z[aúmU {H${OE&

¶{X y = 
1
4   ;  x = – 2 AWm©V²>> 2–2 = 

1
4 Am¡a –2 = log2

1
4

y = 
1
2   ;  x = –1 AWm©V² 2–1 = 

1
2 Am¡a –1 = log2 

1
2

y = 2 ;  x = 1 AWm©V² 21 = 2 Am¡a   1 = log22

y = 4 ;  x  = 2 AWm©V² 22 = 4 Am¡a   2 = log24

y = 8 ;  x = 3 AWm©V² 23 = 8 Am¡a   3 = log28

AWm©V, dH©$ na y - {ZX}em§H$ H$m H$moB© ^r q~Xþ 2 H$m `{X  x dm± KmVm§H$ h¡ VWm dH«$ na
x - Aúm H$m H$moB© ^r {~§Xþ y - {ZX}em§H H$m 2 AmYma dmcm cKwJUH$ hmoJm&

`{X 2y = 25  hmo Vmo Bgo h_ y = log10
25 `m y = log25 `m Ho$ én _| {cIVo h¡&

10 AmYma dmco cKwJUH$ H$mo gm_mÝ` cKwJUH$ H$hVo h¡&
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE

(1) {ZåZ{cIrV nXm| H$mo cKwJ{UV én ‘| {c{IE&

(i) 7 = 2x (ii) 10 = 5b (iii) 
1 3
81

c= (iv) 100 = 10z (iv) 
1 4

257
a=

(2) {ZåZ{c{IV nXm| H$mo KmVm§H$ Ho$ én ‘| {cImo&

(i)  log10100 = 2 (ii) log525 = 2 (iii)  log22 = 1 KmVm§H$

üÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\L
{ZåZ{c{IV hc {H${OE&

(i) log232 = x (ii) log5625 = y (iii) log1010000 = z

gmoMmo Am¡a {dMma {H${OE

(1)  log20 H$m ApñVËd H$m hmoVm h¡? H$maU ~VmBE&

(2)  Prove (i) logbb = 1 (ii) logb1 = 0 (iii)  logxb
x = x

cKwJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © (P(P(P(P(PROPERROPERROPERROPERROPERTIESTIESTIESTIESTIES     OFOFOFOFOF L L L L LOGOGOGOGOGARITHMSARITHMSARITHMSARITHMSARITHMS)))))

AZoH$ AZwà¶m|Jm VWm CÝZV J{UV ‘| cKwJUH$ H$m AË¶{YH$ ‘hËd h¡& cKwJ{UV ì¶§OH$mo  H$mo
Hw$ecVm nwd©H$ hc H$aZo Ho$ {cE Cn¶moJr Hw$N> ‘wc ŵV JwUY‘mªo H$mo A~ h‘ ñWm{nV H$a|Jo&
(1) (1) (1) (1) (1) JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘

KmVm§H$ Ho$ JwUY‘© H«$‘mZwJV cKwJUH$ Ho$ JwUY‘© CXmhaUm©W O~ h‘ g‘mZ AmYma dmco
g§»¶mAm| H$mo JwUm H$aVo h¡ Vmo CZHo$ KmVm§H$m| H$mo OmoS>m OmVm h¡&
AWm©V ax. ay = ax+y

KmVm§H$ Ho$ Bg JwUY‘© H$mo cKwJUH$ Ho$ KmVm§H$ go OmoS>H$a Cgo JwUZ’$c {Z¶‘ H$hm J¶m
h¡&
‘mZ {c{OE      a, x VWm y KZmË‘H$ dmñV{dH$ g§»¶mE± hmo Vmo Ohm±  a ≠  1.

à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-
V~V~V~V~V~ loga xy = loga x + loga y
AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&SCERT TELA
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N˛qÁ-X -X -X -X -X Tumo

‘mZcmo loga x = m   VWm  loga y = n hmoVmo am = x VWm an = y A~
xy = am an = am+n

∴   logaxy = m + n = logax + logay

          üÆnå N˛yu\L
h‘ OmZVo h¡ {H$,  log10100000 = 5
Xem©BE {H$ h‘| 100000 = 1000 ×  100 {cIZo go dhr CÎma àmá hmoVm h¡ ¶m JwUZ’$c
{Z¶‘ go CÎma H$s Om±M {H${OE?

Æ“ N˛yu\L
 {ZåZ cKwJUH$m| H$mo ¶moJ Ho$ én ‘| Xem©BE&
(i) 35 ×  46 (ii) 235 ×  437 (iii) 2437 ×3568

(ii) ^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘
O~ h‘ g‘mZ AmYma dmco g§»¶mAm| H$m ^mJ H$aVo h¡ Vmo CZHo$ KmVm§H$mo H$mo KQ>mVo h¡&

AWm©V
x

x y
y

a a
a

−=

Bg JwUY‘© H$mo ^mJ’$c {Z¶‘ H$hVo h¡&
‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE      a, x VWmVWmVWmVWmVWm y YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm±  a ≠  1.

 à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘)

V~ V~ V~ V~ V~ loga
x
y

= logax– logay

CËnÎmr: _mZcmo loga x = m   VWm loga y = n hmo Vmo am = x VWm an = y
A~

x
y  = 

m

n
a
a

 = am-n

∴ loga
x
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

= m–n  = logax– logay

⎛ ⎞
⎜ ⎟
⎝ ⎠

loga
x
y

= logax– logay

 Æ“ N˛yu\L
{ZåZ {c{IV H$mo cKwJUH$ Ho$ AÝVa Ho$ én ‘| Xem©BE&

(i) 
23
34 (ii) 

373
275 (iii) 4325 ÷3734 (iv) 5055 ÷  3303
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gm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OE

h_ OmZVo h¡ H$s, (am)n = amn

_mZcmo am = x hmo Vmo m = log x
a

xn = amn hmo Vmo log
nx

a = mn

     = n log x
a  (Š`m|?)

(iii) KmVm§H$ {Z¶‘
O~ KmVm§H$ Ho$ Cna EH$ Am¡a KmVm§H$ {cIm OmVm h¡ Vmo CZ XmoZm| KmVm§H$mo JwUm H$aVo h¡&
CXm. (am)n = am.n

Bg JwUY‘© H$mo KmVm§H$ {Z¶‘ H$hVo h¡&
‘mZ {c{OE a VWm x     YZmË‘H$ $ $ $ $ dmñV{dH$ g§»¶mE± h¡ Ohm ± a ≠ 0 VWm n EH$ dmñV{dH$
g§»¶m h¡&

logaxn = n logax
EH$ KmVm§H$ dmcr g§»¶m H$m cKwJUH$ KmVm§H$ VWm cKwJUH$s¶ g§»¶m H$m JwUZ’$c hmoVm
h¡&
üÆnå N˛yu\L
 log232 = 5 hmo Vmo ~VmBE {H$ Bgo  32 = 25 {cIZo na dhr CÎma àmá hmoJm& VWm
BgH$s KmVm§H$ {Z¶‘ go Om±M {H${OE&
2x = 35 hmo Vmo ³¶m h‘ x H$m ‘yë¶ kmV H$a gH$Vo h¡? Eogo g§X^m© | ‘ |
35 = 243 hmo Vmo  h‘ x Ho$ ‘yë¶ H$mo àmá H$a gH$Vo h¡& Omo H$s, 2x H$m ‘yë¶ 243 Ho$
g‘mZ XoJm&
cKwJUH$ Ho$ Cn¶moJ VWm gwÌ Ho$ Cn¶moJ go log loga

n
ax n x= , h‘  325, 333 Am{X H$m

‘yë¶ gacVm go àmá H$a gH$Vo h¡&
2x = 35

XmoZmo Amoa AmYma 2 dmco cK
52 3

2 2log log
x

=
2
2 2log 5log 3x =

25 log 3x =     ( )log log log 1n a
a a ax n x and= =∵

h‘Zo XoIm H$s, x H$m ‘yë¶ 5 VWm  2log 3H$m JwUZ’$c hmoJm&

Æ“ N˛yu\L
{ZåZ{c{IV àíZm| H$mo  logaxn = n logax   {dñVma {H${OE
(i) log27

25 (ii) logs58
50 (iii) log 523 (iv) log1024

ZmoQ> : log x = log10x
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N˛qÁ-X -X -X -X -X Tumo

üÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\L
(i)   log232 H$m ‘yë¶ kmV {H${OE (ii)  logc c H$m ‘yë¶ kmV {H${OE

(iii)   log100.001 H$m ‘yë¶ kmV {H${OE (iv) 2
3

8log
27

H$m ‘yë¶ kmV {H${OE

gm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OE

 h‘| ‘mcw‘ h¡ H$s, ¶{X 7 = 2x Vmo x = log27 V~ 2log 72 H$m ‘yë¶ ³¶m hmoJm& AmnHo$
CÎma H$s gË¶Vm {gÜX {H${OE& Hw$N> Am¡a CXmhaUm| go  log Naa  H$m gm‘mÝ¶rH$aU
{H${OE&

GtÁ“∫m-11.  log 
343
125  N˛Á uƒÀoÁ∫ N˛yu\L

“¬ :  \{Ãz uN˛ EÁú \Áåoz “{, loga 
x
y = logax - logay    Eo:  log 

343
125  = log343 – log125

= log73 – log53

     YÓÂuN˛ logax
n = m logax

 = 3log7 – 3log5

  log 
343
125   = 3(log7 – log5).

GtÁ“∫m-12.  2log3 + 3log5 – 5log2  N˛Áz Nz˛ƒ¬ LN˛ ¬VÏTmN˛ ™ı u¬uQL@

“¬  : 2log3 + 3log5 – 5log2

= log32 + log53 – log25 (since in n logax=logax
n)

= log9 + log125 – log32

= log (9 × 125) – log32 (Since logax + logay = logaxy)

= log1125 – log32

= log 
1125

32  (Since logax – logay = loga 

x
y  )
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GtÁ“∫m-13.  3x = 5x−2.
“¬ : 3x = 5x−2

tÁzåÁı EÁz∫ log ¬TÁåz ú∫ log (3x) = log (5x−2)

x log103 = (x − 2) log15
x log103 = xlog105 − 2log105
xlog105 − 2log105 = x log103
xlog105 − x log103 = 2log105
x(log105 − log103)  = 2log105

x = 10

10 10

2 log 5
log 5 log 3−

GtÁ“∫m-14.  2log5 + 
1
2

log9 − log3 = logx ™ı x N˛Á ™Ó¡Æ rÁo N˛yu\L@

“¬ : log x  =  2log5 + 
1
2

log9 − log3

=   log52 + log
1
29  − log3

=   log25 + log 9 − log3
=   log25 + log3 − log3

  log x = log25

∴      x = 25

            E•ÆÁÃ - 1.5 - 1.5 - 1.5 - 1.5 - 1.5

1. uå©åu¬uQo Nz˛ ™Ó¡ÆÁı N˛Áz rÁo N˛yu\L@

(i) log255 (ii) log813 (iii) log2
1

16
⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

(iv) log71 (v) logx x (vi) log2512

(vii) log100.01 (viii) 2
3

8log
27

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠
(ix) 22 log 32 +

2. åyYz utL TL útÁı N˛Áz log N øú ™ı u¬QN˛∫ GÃNz˛ ™Ó¡Æ rÁo N˛yu\L@
(i) log 2 + log 5 (ii) log216 - log2 2 (iii) 3 log64 4

(iv) 2 log 3 - 3 log 2 (v) log 10 + 2 log 3 - log 2
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3. Æut x = log23  EÁ{∫ y = log25  utÆÁ TÆÁ “Áz oÁz uå©åu¬uQo útÁı N˛Á ™Ó¡ÆÁÊN˛å x EÁ{∫
y ™ı N˛yu\L@
(i)  log2 15 (ii)  log27.5         (iii)  log260  (iv)  log26750

4. uƒÀoÁ∫ N˛yu\L

(i)  log10000  (ii)  log 
128
625

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠     (iii)  logx2y3z4 (iv) log
2 3

4

p q
r

⎛ ⎞
⎜ ⎟
⎝ ⎠

  (v)  log
3

2

x
y

5. Æut  x2 + y2= 25xy “Áz oÁz uÃtΩá N˛yu\L uN˛  2 log(x + y) = 3log3 + logx + logy.

6. Æut 1log (log log )
3 2

x y x y
⎛ ⎞+ ⎟⎜ = +⎟⎜ ⎟⎜⎝ ⎠

“Áz oÁz  x y
y x
+  N˛Á ™Ó¡Æ rÁo N˛yu\L@

7. Æut (2.3)x = (0.23)y = 1000 “Áz oÁz  1 1
x y
−  N˛Á ™Ó¡Æ rÁo N˛yu\L@

8. Æut 2x+1 = 31−x  “Áz oÁz x N˛Á ™Ó¡Æ rÁo N˛yu\L@

9.     (i)  log 2 úu∫™zÆ “{ ÆÁ Eúu∫™zÆ ? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ uÃÚ N˛yu\L@
     (ii)  log 100 úu∫™zÆ “{ ÆÁ Eúu∫™zÆ? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ uÃtΩá N˛yu\L@

               ƒ{N˛u¡úN˛ E•ÆÁÃ

       [Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{]

1. MÆÁ 6n  ÃÊPÆÁ N˛Á EÊuo™ EÊN˛ 5 “ÁzTÁ \“ÁÂ  n  üÁNw˛uoN˛ ÃÊPÆÁ “¯? N˛Á∫m §oÁFL@

2. MÆÁ  7 × 5 × 3 × 2 + 3 ÃÊÆÏMo ÃÊPÆÁ “{? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ §oÁFL@

3. uÃtΩá N˛yu\L uN˛ ( )2 3 5+  Eúu∫™zÆ ÃÊPÆÁ “{@ EÁ{∫ Æ“ ßy \ÁÂY N˛yu\L uN˛

( )( )2 3 5 2 3 5+ −  úu∫™zÆ “{ ÆÁ Eúu∫™zÆ “{@

4. Æut x2 + y2 = 6xy uÃtΩá N˛yu\L uN˛ 2 log (x + y) = logx + logy + 3 log 2

5. Æut log10 2 = 0.3010 “Áz oÁz 42013 ™ı EÊN˛Áı N˛y ÃÊPÆÁ rÁo N˛yu\L@

ÃÓYåÁ: ÃÊPÆÁ Nz˛ úÓmÁ˙N˛yÆ ßÁT EÁ{∫ t∆™¬ƒ ßÁT Nz˛ §Á∫z ™ı EÁúNz˛ EÜÆÁúN˛ Ãz úÓuZÆz@
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üÀoÁuƒo úu∫ÆÁz\åÁ
ÆÏuM¬t E¡TÁzu∫t™ - (™.Ã.ßÁ)

∫ÊTyå ∫y§åÁı Ãz ÆÁ T¿yg úzú∫ N˛y Ã“ÁÆoÁ Ãz ÆÏuM¬t E¡TÁzu∫t™ tΩƒÁ∫Á ™.Ã.ßÁ rÁo N˛yu\L@

        “™åz MÆÁ YYÁ| N˛y
1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo : a osÁ b utL TL úÓmÁ˙N˛ “Áz oÁz q osÁ r úÓm| ÃÊPÆÁLÂ

“ÁzTy \Áz a = bq + r, 0 < r < b N˛Áz ÃÊowõo N˛∫oz “{?
2. EÊN˛ Tumo N˛Á ™Ó¬ßÓo ü™zÆ N˛uso N˛∫oÁ “{ uN˛ ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ FÃNz˛ øjy

TÏmåQlgÁı Nz˛ TÏmÁ ™ı √ÆMo N˛∫ ÃN˛oz “{@ Æ“ TÏmåQlg EtΩuƒoyÆ ∫“oÁ “{, \“ÁÂ
TÏmåQlgÁı Nz˛ N¿˛™ uƒYÁ∫myÆ å“yÊ “{@

3. Æut p EßÁ[Æ “{ EÁ{∫ p Ãz a2  uƒßÁu\o “{ \“ÁÂ a  áå úÓmÁ˙N˛ “{, o§ p Ãz a uƒßÁu\o
“{@

4. ™ÁåÁ uN˛ x  úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ o§ “™  x N˛Áz
p
q , Nz˛

øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ  p EÁ{∫ q EßÁ[Æ TÏmå Qlg 2n5m  Nz˛ øú ™ı ∫“oÁ
“{ \“ÁÂ n, m E-JmÁn™N˛ úÓmÁ˙N˛ “{@

5. ™ÁåÁ uN˛ x =  
p
q   úu∫™zÆ ÃÊPÆÁ “{ q Nz˛ EßÁ[Æ 2n5m  Nz˛ øú ™ı “{@ \“ÁÂ n, m

EJmÁn™N˛ úÓmÁ˙N˛ “{ o§  x  N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ “{@

6. ™ÁåÁ uN˛ x =  
p
q   úu∫™zÆ ÃÊPÆÁ “{ FÃ üN˛Á∫ “{ uN˛ q  Nz˛ EßÁ[Æ TÏmåQlg 2n5m  Nz˛

øú ™ı å“y “{ \“ÁÂ n, m E-JmÁn™N˛ úÓmÁ˙N˛ “{@ o§ x N˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo|,
úÏå∫Áƒo| ∫“oÁ “{@

7. “™ loga x = n Ãz úu∫ßÁu o N˛∫oz “{, Æut an = x, \“ÁÂ a EÁ{∫ x áå úÓmÁ˙N˛ “{ EÁ{∫
a ≠ 1.

8. ¬VÏTmN˛ Nz˛ uåÆ™ :
(i) log Naa = N (ii) loga xy = loga x + loga y

(iii) loga 
x
y  = loga x −  loga y (iv) loga x

m = m loga x

9. EußÆÁÊufiN˛y, uƒrÁå, √ÆÁúÁ∫ EÁ{∫ Es|∆ÁÀfi ™ı Ãßy üN˛Á∫ N˛y TmåÁ Nz˛ u¬L
¬VÏTmN˛ N˛Á GúÆÁzT uN˛ÆÁ \ÁoÁ “{@
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