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 Vande Mataram
Vande Mataram!
Sujalam, suphalam, malayaja shitalam,
Shasyashyamalam, Mataram!
Vande Mataram!
Shubhrajyotsna pulakitayaminim,
Phullakusumita drumadala shobhinim,
Suhasinim sumadhura bhashinim,
Sukhadam varadam, Mataram!
Vande Mataram, Vande Mataram!

- Bankimchandra Chatterji

aù¦ cûZecõ
¯ÿ{¢ÿ þæ†ÿÀÿþó!
ÓëfÁÿæó  ÓëüÿÁÿæó  þÁÿßf Éê†ÿÁÿæó
ÉÓ¿ É¿æþÁÿæó, þæ†ÿÀÿó
¯ÿ{¢  ÿþæ†ÿÀÿó!
Éëμÿ÷ {f¿æû§æ  ë̈àÿLÿç†ÿßæþç[ÿêó
üÿëàÿâLÿëÓëþç†ÿ  ’ÿ÷ëþ’ÿÁÿ  {Éæμÿç[ÿêó
ÓëÜÿæÓç[ÿêó  Óëþ™ëÀÿ  μÿæÌç~êó
ÓëQ’ÿæó ̄ ÿÀÿ’ÿæó þæ†ÿÀÿó
¯ÿ{¢ÿ þæ†ÿÀÿþó! ̄ ÿ{¢ÿ þæ†ÿÀÿþó!

    - ̄ ÿZÿçþ `ÿ¢ÿ÷ ÿ̀æsæföê
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- Rabindranath Tagore

Our National Anthem  | ��@ûc RûZúd iwúZ

Jana-gana-mana-adhinayaka jaya he

Bharata-bhagya-vidhata
Panjaba-Sindhu-Gujarata-Maratha

Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga

Tava Subha name jage,

tava subha asisa mage,
gahe tava jaya-gatha.

Jana-gana-mangala-dayaka jaya he

Bharata-bhagya-vidhata.
Jaya he, Jaya he, Jaya he,

jaya jaya jaya jaya he.

f[ÿÿS~ þ[ÿÿA™#[ÿæßLÿ fß {Üÿ !
μÿæÀÿ†ÿ μÿæS¿ ¯ÿç™æ†ÿæ !

¨qæ¯ÿ, Óç¤ÿë, SëfÀÿæs, þÀÿævÿæ,
’ÿ÷æ¯ÿçÝ, D‡Áÿ, ¯ÿèÿ !

¯ÿç¤ÿ¿, Üÿçþæ`ÿÁÿ, ¾þë[ÿæ, Sèÿæ !
DbÿÁÿÿfÁÿ™# †ÿÀÿèÿ !

†ÿ¯ÿ Éëμÿ [ÿæ{þ fæ{S !
†ÿ¯ÿ Éëμÿ AæÉçÌ þæ{S !
Sæ{Üÿ †ÿ¯ÿ fß Sæ$æ !

f[ÿÿS~ þèÿÁÿ ’ÿæßLÿ fß {Üÿ !
μÿæÀÿ†ÿ μÿæS¿ ¯ÿç™æ†ÿæ !

fß {Üÿ ! fß {Üÿ ! fß {Üÿ !
fß fß fß fß {Üÿ !

                              - Àÿ¯ÿê¢ÿ÷[ÿæ$ vÿæLÿëÀÿ
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Pledge  |  g_[

- ¨æBÝçþæÀÿç {H́Zÿæsæ Óë³æÀÿæH

μÿæÀÿ†ÿ {þæÀÿ þæ†ÿõμÿíþç > ÓþÖ μÿæÀÿ†ÿêß {þæÀÿ μÿæB H μÿD~ê >
þëô {þæ {’ÿÉLÿë μÿàÿ¨æF F¯ÿó FÜÿæÀÿ GÊÿ¾ö¿¨í‚ÿö [ÿæ[ÿæ¯ÿç™ ¨Àÿ¸Àÿæ ¨æBô þëô S¯ÿ}†ÿ >

þëô FÜÿæÀÿ {¾æS¿ Ó;ÿæ[ÿÿ {Üÿ¯ÿæ ¨æBô Ó¯ÿö’ÿæ {`ÿÎæ LÿÀÿç¯ÿç >
þëô {þæÀÿ ¨ç†ÿæþæ†ÿæ, SëÀÿë F¯ÿó ÓþÖ SëÀÿëf[ÿZÿë Ó¼æ[ÿÿ {’ÿQæB¯ÿç H
ÓþÖZÿë μÿ’ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ {’ÿQæB¯ÿç > þëô ¨÷æ~êþæ[ÿZÿ ÷̈†ÿç Ó’ÿß ÀÿÜÿç̄ ÿç >

{þæÿ {’ÿÉ H {’ÿÉ¯ÿæÓêZÿ {Ó¯ÿæ LÿÀÿç¯ÿæ ¨æBô þëô É¨$ {[ÿDAdç >
{Óþæ[ÿZÿÀÿ þèÿÁÿ H DŸ†ÿç{Àÿ Üÿ] {þæÀÿ ÓëQ [ÿççÜÿç†ÿ  >

- Pydimarri Venkata Subba Rao

India is my country. All Indians are my brothers and sisters.

I love my country and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.
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1 Number System After Completion of this lesson every student will be able to
• Acquire knowledge on rational and irrational numbers, their ex-

istence and operations on those numbers
• Can place any number of rationals & irrationals between any

two rationals and irrationals
• Can convert decimals into p/q and vice versa.
• Can rationalize the given irrational using rationalizing factor
• Utilize the laws of exponents and Number Systems in real life

situations effectively.

2 Polynomials After Completion of this lesson every student will be able to
• Distinguish between a multinomial and polynomial and can sepa-

rate polynomials out of the given algebraic expressions
• Find the co-efficient and degree of a polynomial
• Factorise given polynomial with factor theorem
• Find the remainder using remainder theorem
• Utilize the concept of polynomials in real life situations and ap-

preciate its significanace

3 Co-ordinate geometry After Completion of this lesson every student will be able to
• Express what a cartesian plane is? and its history
• Distringuish which point belongs to which quadrant
• Plot any point on the cartesian plane
• Name any point on the cartesian plane
• Utilize the concept of co-ordinate geometry in real life situa-

tions and appreciate its significanace

4 Linear equations in two After Completion of this lesson every student will be able to
variables • Express any linear equation in two variables in standard form

• Find any number of solutions to any sort of linear equation in
two variables

• Check whether the given pair of co-ordinates is a solution to
the given equation or not.

• Utilize the concept of Linear Equations in two variables in real
life situations and appreciate its significanace

Chp.
No. CHAPTER NAME Specific LOs mapped

LEARNING OUTCOMES

i
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� ÓóQ¿æ ̈ ÷~æÁÿê FFÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ
Óþ$ö {Üÿ{¯ÿ :

• ¨Àÿç{þß F¯ÿó A¨Àÿç{þß ÓóQ¿æ, {ÓSëÝçLÿÀÿ A¯ÿ×ç†ÿç F¯ÿó {ÓÜÿç
ÓóQ¿æSëÝçLÿÀÿ ̄ ÿçμÿçŸ ̈ ÷Lÿ÷çßæ Óº¤ÿ{Àÿ jæœÿ àÿæμÿ LÿÀÿç{¯ÿ >

• {¾{Lÿò~Óç ’ÿëBsç ¨Àÿç{þß F¯ÿó A¨Àÿç{þß ÓóQ¿æ þš{Àÿ
{¾{Lÿò~Óç ÓóQ¿Lÿ ¨Àÿç{þß Lÿçºæ A¨Àÿç{þß ÓóQ¿æ œÿç‚ÿöß
LÿÀÿç̈ æÀÿç{¯ÿ >

• ’ÿÉþçLÿ μÿS§æóÉSëÝçLÿë p/q Àÿí{¨ F¯ÿó ̄ ÿç̈ Àÿê†ÿ Lÿ÷þ LÿÀÿç̈ æÀÿç{ ÿ̄ >
• ¨Àÿç{þß LÿæÀÿLÿ DŒæ’ÿLÿ ÓæÜÿæ¾¿{Àÿ ’ÿˆÿ A¨Àÿç{þß ÓóQ¿æLÿë

¨Àÿç{þßLÿÀÿ~ LÿÀÿç̈ æÀÿç{¯ÿ >
• {’ÿðœÿ¢ÿçœÿ fê¯ÿœÿ ¨Àÿç×ç†ÿç{Àÿ ÓóQ¿æ ÷̈~æÁÿê F¯ÿó Wæ†ÿæZÿ

œÿçßþSëÝçLÿÀÿ D¨¾ëNÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç{¯ÿ >
� ¯ÿÜÿë̈ ’ÿê FÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ

Óþ$ö {Üÿ{¯ÿ :
• ¯ÿÜÿëÁÿ¨’ÿê F¯ÿó ̄ ÿÜÿë¨’ÿê þš{Àÿ ̈ ÷{μÿ’ÿ fæ~ç¨æÀÿç{¯ÿ F¯ÿó ’ÿˆÿ

¯ÿêfSæ~ç†ÿçLÿ ¨Àÿç ÷̈LÿæÉSëÝçLÿ þšÀÿë ¯ÿÜÿë¨’ÿêSëÝçLÿë AàÿSæ
LÿÀÿç̈ æÀÿç{¯ÿ >

• ¯ÿÜÿë¨’ÿêÀÿ ÓÜÿS F ÿ̄ó ̈ Àÿçþæ~ œÿç‚ÿöß LÿÀÿç¨æÀÿç{ ÿ̄ >
• ’ÿˆÿ ¯ÿÜÿë¨’ÿêLÿë DŒæ’ÿLÿ D¨¨æ’ÿ¿ ÓæÜÿæ¾¿{Àÿ DŒæ’ÿLÿêLÿÀÿ~

LÿÀÿç̈ æÀÿç{¯ÿ >
• μÿæS{ÉÌ D¨¨æ’ÿ¿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç μÿæS{ÉÌ œÿç‚ÿöß LÿÀÿç̈ æÀÿç{¯ÿ >
• ¯ÿæÖ¯ÿ fê¯ÿœÿ ̈ Àÿç×ç†ÿç{Àÿ ̄ ÿÜÿë̈ ’ÿêÀÿ ™æÀÿ~æ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç{¯ÿ

F¯ÿó FÜÿæÀÿ SëÀÿë†ÿ´ D¨{μÿæS LÿÀÿç̈ æÀÿç{¯ÿ >
� �×æœÿæZÿ f¿æþç†ÿç FÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ

Óþ$ö {Üÿ{¯ÿ :
• Lÿæ{söfêß Óþ†ÿÁÿ F¯ÿó FÜÿæÀÿ B†ÿçÜÿæÓ ¯ÿçÌß{Àÿ ¨÷LÿæÉ

LÿÀÿç̈ æÀÿç{¯ÿ >
• Lÿæs}fêß Óþ†ÿÁÿ{Àÿ {LÿDô ̄ ÿç¢ÿë {LÿDô ̈ æ’ÿ{Àÿ Àÿ{Üÿ LÿÜÿç̈ æÀÿç{¯ÿ >
• {¾{Lÿò~Óç ̄ ÿç¢ÿëLÿë Lÿæs}fêß Óþ†ÿÁÿ{Àÿ ×æ ç̈†ÿ LÿÀÿç¨æÀÿç{ ÿ̄ >
• Lÿæs}fêß Óþ†ÿÁÿ{Àÿ {¾{Lÿò~Óç ̄ ÿç¢ÿëÀÿ œÿæþLÿÀÿ~ LÿÀÿç̈ æÀÿç{¯ÿ >
• ×æœÿæZÿ f¿æþç†ÿçÀÿ ™æÀÿ~æLÿë ̄ ÿæÖ¯ÿ fê¯ÿœÿ ̈ Àÿç×ç†ÿç{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ

LÿÀÿç¨æÀÿç{¯ÿ F¯ÿó FÜÿæÀÿ SëÀÿë†ÿ´ D¨{μÿæS LÿÀÿç{ ÿ̄ >
� ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß FÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ

Óþ$ö {Üÿ{¯ÿ :
• ’ÿëB `ÿÁÿÀÿæÉç ¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Lÿë þæœÿLÿ Àÿí¨{Àÿ

{àÿQ#̈ æÀÿç{¯ÿ >
• ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ A{œÿLÿ Óþæ™æœÿ œÿç‚ÿöß

LÿÀÿç̈ æÀÿç{¯ÿ >
• ’ÿˆÿ ×æœÿæZÿ {¾æÝç ’ÿˆÿ ÓþêLÿÀÿ~Àÿ Óþæ™æœÿ {ÜÿDdç Lÿç œÿæÜÿ]

¨Àÿêäæ LÿÀÿç̈ æÀÿç{¯ÿ >
• {’ÿðœÿ¢ÿçœÿ fê¯ÿœÿ{Àÿ ’ÿëB `ÿÁÿÀÿæÉç ¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ

™æÀÿ~æ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç{¯ÿ F¯ÿó FÜÿæÀÿ ̈ ÷æ™æœÿ¿†ÿæ D¨{μÿæS
LÿÀÿç̈ æÀÿç{¯ÿ >

Lÿ÷.Óó. AšæßÀÿ œÿæþ œÿç{”öÉç†ÿ Éçä~ üÿÁÿæüÿÁÿ

ii

gòlY ̀ kû̀ k

ÓþêLÿÀÿ~
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Chp.
No. CHAPTER NAME Specific LOs mapped

5 Introduction to Euclid's After Completion of this lesson every student will be able to
Geometry • Recognize various geometry related problems in real life which

are inferences of Euclid's Geometry
• Identify the axioms and postulates used in solving geometrical

problems.
• Utilize appropriately the axioms and postulates of Euclid in fu-

ture endeavours of gemoetry.
• Appreciate Euclid and Other Mathematicians who strived

through out their life in pursuit of everlasting geometry.

6 Lines and Angles After Completion of this lesson every student will be able to
• Recognize different basic geometric shapes and can name them

with their apt nomenclature
• Identify and solve problems related to vertically opposite angles,

linear pair of angles, adjacent angles etc.,
• Identify the parallel and intersecting lines in a plane and solve

problems related to both the cases.
• Utilize exactly the knowledge on different angles and different

types of lines in exploring real life problems related to them.
• Appreciate the concepts of Lines & Angles in real life usage

LEARNING OUTCOMES

iii
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iv

LLÿ÷.Óó. AšæßÀÿ œÿæþ

� ßëLÿâçÝúZÿ f¿æþç†ÿç ̈ Àÿç̀ ÿß FÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ
Óþ$ö {Üÿ{¯ÿ :

• ¯ÿæÖ¯ÿ fê¯ÿœÿ ̈ Àÿç×ç†ÿç{Àÿ ̄ ÿçμÿçŸ f¿æþç†ÿç Óº¤ÿêß ÓþÓ¿æSëÝçLÿë
ßëLÿâçÝúZÿ f¿æþç†ÿçÀÿ AœÿëSæþê {¯ÿæàÿç fæ~ç¨æÀÿç{¯ÿ >

• f¿æþç†ÿç Óº¤ÿêß ÓþÓ¿æ Óþæ™æœÿ ̈ æBô Aæ¯ÿÉ¿Lÿ AμÿçSõÜÿê†ÿ H
Ó´êLÿæ¾¿öSëÝçLÿë ̀ ÿçÜÿ§s LÿÀÿç¨æÀÿç{¯ÿ >

• μÿ¯ÿçÌ¿†ÿ{Àÿ f¿æþç†ÿç Óº¤ÿêß ¯ÿçμÿçŸ ¨÷{`ÿÎæ{Àÿ AμÿçSõÜÿê†ÿ H
Ó´êLÿæ¾¿öSëÝçLÿë ÓvÿçLÿú μÿæ{¯ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç{¯ÿ >

• ßëLÿâçÝú F¯ÿó Aœÿ¿æœÿ¿ S~ç†ÿjþæ{œÿ f¿æþç†ÿçÀÿ S{¯ÿÌ~æ ¨æBô
{ÓþæœÿZÿÀÿ ÓæÀÿæ fê¯ÿœÿ Lÿç̈ Àÿç ̄ ÿçœÿç{¾æS LÿÀÿçd;ÿç †ÿæÜÿæLÿë ̈ ÷ÉóÓæ
LÿÀÿç{¯ÿ >

� {ÀÿQæ H {Lÿæ~ FÜÿç AšæßÀÿ Óþæ© {Üÿ¯ÿæ ¨{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öê FÜÿæ ÉçQ#¯ÿæ{Àÿ
Óþ$ö {Üÿ{¯ÿ :

• ÿ̄çμÿçŸ f¿æþç†ÿçLÿ AæLÿõ†ÿçÀÿ œÿþíœÿæSëÝçLÿë ̀ ÿçÜÿ§ç ̈ æÀÿç{ ÿ̄ F ÿ̄ó {ÓSëÝçLÿÀÿ
œÿæþ LÿÀÿç̈ æÀÿç{¯ÿ >

• ÷̈†ÿê¨{Lÿæ~ {¾æÝç, {ÀÿQêß {¾æÝç, ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç B†ÿ¿æ’ÿç
Óº¤ÿêß ÓþÓ¿æSëÝçLÿë Óþæ™æœÿ LÿÀÿç¨æÀÿç{¯ÿ >

• FLÿ Óþ†ÿÁÿ{Àÿ {d’ÿç†ÿ F¯ÿó Óþæ;ÿÀÿ {ÀÿQæSëÝçLÿë ̀ ÿçÜÿ§ç ̈ æÀÿç{¯ÿ
F¯ÿó Dμÿß ̄ ÿçÌßLÿ ÓþÓ¿æSëÝçLÿë Óþæ™æœÿ LÿÀÿç¨æÀÿç{¯ÿ >

• {ÓþæœÿZÿ ¯ÿæÖ¯ÿ fê¯ÿœÿ ¨Àÿç×ç†ÿç{Àÿ ¯ÿçμÿçŸ ¨÷LÿæÀÿ {Lÿæ~ F¯ÿó
¯ÿçμÿçŸ ̈ ÷LÿæÀÿ {ÀÿQæ Óº¤ÿêß ÓvÿçLÿú ™æÀÿ~æ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ÓþÓ¿æ
Óþæ™æœÿ LÿÀÿç̈ æÀÿç{¯ÿ >

• ¯ÿæÖ¯ÿ fê¯ÿœÿ ̈ Àÿç×ç†ÿç{Àÿ {ÀÿQæ H {Lÿæ~Àÿ ™æÀÿ~æÀÿ ̄ ÿ¿¯ÿÜÿæÀÿLÿë
D¨{μÿæS LÿÀÿç¨æÀÿç{¯ÿ >

œÿç{”öÉç†ÿ Éçä~ üÿÁÿæüÿÁÿ

gòlY ̀ kû̀ k
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3 S~ç†ÿ

ÓóQ¿æ ¨÷~æÁÿê

9þ {É÷~ê

`ÿç†ÿ÷ 1.2

¯ÿˆÿöþæ[ÿ, þ{[ÿLÿÀÿ †ÿë{þ ÓóQ¿æ{ÀÿQæ {’ÿB AæSLÿë S†ÿçLÿÀÿëd F¯ÿó {Lÿ{†ÿæsç ÓóQ¿æ ÓóS÷Üÿ LÿÀÿëd >
{ÓÜÿç ÓóQ¿æSëÝçLÿë ÓæB†ÿç ÀÿQ#¯ÿæ ̈ æBô {SæsçF þë~ç ̈ ÷Öì†ÿ LÿÀÿ!

 @¤ûd�1
iõLýû _âYûkú

1.1�D¨Lÿ÷þ

†ÿë{þ ̈ í¯ÿö {É÷~êSëÝçLÿ{Àÿ ÓóQ¿æ{ÀÿQæ Óº¤ÿ{Àÿ Ašß[ÿ LÿÀÿçAd F¯ÿó ̄ ÿçμÿçŸ ÓóQ¿æSëÝçLÿë ÓóQ¿æ{ÀÿQæ
D¨{Àÿ Lÿç¨Àÿç D¨×æ¨[ÿ LÿÀÿç¯ÿæ ÉçQ#d (`ÿç†ÿ÷ 1.1 {’ÿQ) >

`ÿç†ÿ÷ 1.1 : ÓóQ¿æ{ÀÿQæ

${Àÿ LÿÅÿ[ÿæ LÿÀÿç {’ÿQ, †ÿë{þ ÓóQ¿æ{ÀÿQæ{Àÿ Éí[ÿvÿæÀÿë AæÀÿ» LÿÀÿç {ÓÜÿç {ÀÿQæÀÿ ™[ÿæŠLÿ ’ÿçS{Àÿ
S†ÿçLÿÀÿëd > †ÿë{þ {’ÿQ#¯ÿæLÿë ̈ æB¯ÿ {¾, {Lÿ¯ÿÁÿ ÓóQ¿æ, ÓóQ¿æ F¯ÿó ÓóQ¿æ!
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Q

–6721
1216 1

4

–12
13

-65
19

19

999

–5

999

17
981

3

-402

0

40
2

58
0

402

58

0
W

40
2

58
0

N

 fþöæ[ÿú ¨’ÿ�zahlen Àÿë
Z SõÜÿê†ÿ {ÜÿæBdç >

zahlen Àÿ A$ö
S~[ÿæ LÿÀÿç¯ÿæ >

LÿæÜÿ]Lÿç Z?

ÿ̄̂ ÿöþæ[ÿ, †ÿëþ Óæþ[ÿæ{Àÿ AÓóQ¿ J~ ̈ í‚ÿöÓóQ¿æ ̄ ÿçÖæÀÿ Àÿí{ ÿ̈ $#̄ ÿæ àÿä¿LÿÀÿç̄ ÿ > {ÓÜÿç ÓþÖ J~ ̈ í‚ÿöÓóQ¿æSëÝçLëÿ

†ÿëþ þë~ç{Àÿ ÀÿQ > †ÿëþÀÿ FÜÿç [ÿí†ÿ[ÿ ÓóS÷Üÿsç Lÿ'~? þ{[ÿ¨LÿæA {¾, FÜÿç Ó¯ÿë {ÜÿDdç, ̈ í‚ÿöÓóQ¿æ, FÜÿæLÿë

'Z' ̀ ÿçÜÿ§ ’ÿ´æÀÿæ Óí`ÿç†ÿ LÿÀÿ¾æF >

†ÿë{þ ̈ ÷${þ {Lÿ ÿ̄Áÿ 1,2,3�B†ÿ¿æ’ÿç S~[ÿ ÓóQ¿æ ÓóS÷Üÿ LÿÀÿç¯ÿæ AæÀÿ»

LÿÀÿç$# ÿ̄ > †ÿë{þ fæ~{¾, FÜÿç †ÿæàÿçLÿæ AÓêþ¾æF fæÀÿç ÀÿÜÿç$æF (FÜÿæ

LÿæÜÿ]Lÿç Ó†ÿ¿?) > {†ÿ~ë, ̄ ÿ ÿ̂öþæ[ÿ †ÿëþ þë~ç{Àÿ AÓóQ¿ S~[ÿ ÓóQ¿æ Adç >

þ{[ÿ¨LÿæA {¾, ÓóS÷Üÿ LÿÀÿæ¾æB$#̄ ÿæ FÜÿç ÓóQ¿æSëÝçLÿë ‘N’ ̀ ÿçÜÿ§ ’ÿ´æÀÿæ Óí̀ ÿç†ÿ

LÿÀÿç$æD >

¯ÿˆÿöþæ[ÿ †ÿëþ ÓóQ¿æ{ÀÿQæ D¨{Àÿ ¨dLÿë ¾æA F¯ÿó »0μ (Éí[ÿ)Lÿë †ÿëþ

þë~ç{Àÿ ÀÿQ > ̄ ÿ̂ ÿöþæ[ÿ †ÿë{þ ÓóS÷Üÿ LÿÀÿç$#¯ÿæ AQƒ ÓóQ¿æ SëÝçLÿë�‘W’ ̀ ÿçÜÿ§

’ÿ´æÀÿæ Óí ÿ̀ç†ÿ LÿÀÿæ¾æF >

ÓóQ¿æ{ÀÿQæ D¨{Àÿ AæD {Lÿ{†ÿæsç ÓóQ¿æ ̄ ÿÁÿLÿç AdçLÿç?�A ÿ̄É¿! 1 3,
2 4

, Lÿçºæ� 2005
2006


 B†ÿ¿æ’ÿç þš ÀÿÜÿçdç > FÜÿçç

ÓóQ¿æSëÝçLëÿ þš þë~ç{Àÿ ÀÿQ#{àÿ, FSëÝçLÿë {[ÿB ̈ Àÿç{þß ÓóQ¿æÿ Óþë’ÿæß Svÿ[ÿÜÿëF >

 ̈ Àÿç{þß ÓóQ¿æÀÿ FÜÿç Óþë’ÿæßLÿë Q AäÀÿ ’ÿ´æÀÿæ Óí`ÿç†ÿ LÿÀÿæ¾æF >
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"¨Àÿç{þß'(Rational) [ÿæþLÿ ̈ ’ÿsç, "A[ÿë¨æ†ÿ' (ratio)[ÿæþLÿ ̈ ’ÿÀÿë F¯ÿó �Q "μÿæSüÿÁÿ'(Quotient)
¨’ÿÀÿë SõÜÿê†ÿ {ÜÿæBdç >

†ÿë{þ ̈ Àÿç{þß ÓóQ¿æÀÿ ÓójæLÿë þ{[ÿ ̈ LÿæA:

 ‘r’ Lÿë FLÿ ̈ Àÿç{þß ÓóQ¿æ LÿëÜÿæ¾æF, {¾{†ÿ{¯ÿ{¯ÿ{Áÿ ‘r’ Lÿë� p
q

 Àÿí{¨ÿ {àÿQæ¾æB¨æÀÿç̄ ÿ > {¾Dôvÿçÿ �p

H�q�¨í‚ÿöÓóQ¿æ F¯ÿó q  0 æ (q  0 LÿæÜÿ]Lÿç?)

šæ[ÿ’ÿçA {¾, ¯ÿˆÿöþæ[ÿ þë~ç{Àÿ $#¯ÿæ ÓþÖ ÓóQ¿æLÿë p
q  Àÿí{¨ {àÿQæ¾æB¨æÀÿç¯ÿ > {¾Dôvÿç p F¯ÿó�q

¨í‚ÿöÓóQ¿æ F¯ÿó�q  0 æ D’ÿæÜÿÀÿ~ Ó´Àÿí̈  – 25 Lÿë� 25 ;
1

 Àÿí{¨ÿ {àÿQ#̈ æÀÿç ÿ̄æ, Fvÿæ{Àÿ� p = - 25�F¯ÿó q = 1�{†ÿ~ë
¨Àÿç{þß ÓóQ¿æ Óþë’ÿæß{Àÿ S~[ÿ ÓóQ¿æ, AQƒ ÓóQ¿æ F¯ÿó ̈ í‚ÿöÓóQ¿æ þš A;ÿμÿëöNÿ A{sÿ >

þ{[ÿ¨LÿæA {¾, p
q

�Àÿí{¨ $#̄ ÿæ ¨Àÿç{þß ÓóQ¿æSëÝçLëÿ�({¾Dôvÿç�p, q�¨í‚ÿöÓóQ¿æ As;ÿç F ÿ̄ó�q  0)

D’ÿæÜÿÀÿ~ Ó´Àÿí¨,� 1
2  = 

2
4  = 

10
20  = 

25
50  = 

47
94 ,�B†ÿ¿æ’ÿç > FSëÝçLëÿ Óþ†ÿëàÿ ¨Àÿç{þß ÓóQ¿æ(Óþ μÿS§æóÉ)

LÿëÜÿæ¾æF > p
q

�FLÿ ¨Àÿç{þß ÓóQ¿æ, ¾æÜÿæLÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ D¨×æ¨[ÿ LÿÀÿæ¾ç¯ÿæ  Óþß{Àÿ�Aæ{þ

ÓˆÿöþíÁÿLÿ ™Àÿç{[ÿ ÿ̄æ {¾�q  0 F¯ÿó p,qÀÿ "1'�̄ ÿ¿†ÿê†ÿ A[ÿ¿ {Lÿò~Óç Óæ™æÀÿ~ DŒæ’ÿLÿ [ÿ$æF (A$öæ†ÿú p F¯ÿó

q ¨ÀÿØÀÿ {þòÁÿçLÿ ÓóQ¿æ As;ÿç) > {†ÿ~ë �1
2 �Àÿ AÓóQ¿ ÓþμÿS§æóÉ þšÀÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ {Lÿ¯ÿÁÿ 1

2 Lÿë

Üÿ] D¨×æ¨[ÿ LÿÀÿæ¾æF>
¯ÿ̂ ÿöþæ[ÿ Aæ{þ ̈ í¯ÿö {É÷~ê{Àÿ Ašß[ÿ LÿÀÿç$#¯ÿæ ̄ ÿçμÿçŸ ÓóQ¿æ Óº¤ÿêß ÓþÓ¿æSëÝçLëÿ {Lÿ{†ÿæsç

D’ÿæÜÿÀÿ~ þæšþ{Àÿ {’ÿQ#¯ÿæ >
�1 : [ÿçþ§ DNÿçSëÝçLÿ Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ A{s LÿëÜÿ?� †ÿëþ DˆÿÀÿÀÿ LÿæÀÿ~ ’ÿÉöæA >

(i) ¨÷{†ÿ¿Lÿ AQƒ ÓóQ¿æ FLÿ S~[ÿ ÓóQ¿æ A{s >
(ii) ¨÷{†ÿ¿Lÿ í̈‚ÿöÓóQ¿æ FLÿ ̈ Àÿç{þß ÓóQ¿æ A{s >
(iii) ¨÷{†ÿ¿Lÿ ¨Àÿç{þß ÓóQ¿æ FLÿ ¨í‚ÿöÓóQ¿æ A{s >

: (i) AÓ†ÿ¿, LÿæÀÿ~ Éí[ÿ FLÿ AQƒ ÓóQ¿æ A{s Lÿç;ÿë S~[ÿ ÓóQ¿æ [ÿë{Üÿô >
(ii) Ó†ÿ¿, LÿæÀÿ~ ̈ ÷{†ÿ¿Lÿ ̈ í‚ÿöÓóQ¿æ�m Lÿë 1

m �Àÿí{ ÿ̈ {àÿQæ¾æB¨æÀÿç̄ ÿ > {†ÿ~ë FÜÿæ FLÿ ̈ Àÿç{þß ÓóQ¿æ A{s >
(iii) AÓ†ÿ¿, LÿæÀÿ~ 

3
5  FLÿ ̈ í‚ÿöÓóQ¿æ [ÿë{Üÿô >
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�2 : 1�F¯ÿó�2�þš{Àÿ�5�sç ¨Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿ >
Aæ{þ FÜÿæLÿë ’ÿëBsç ̈ ÷~æÁÿê{Àÿ Óþæ™æ[ÿ LÿÀÿç¨æÀÿç¯ÿæ >

�1:  r F ÿ̄ó s  þš{Àÿ $#¯ÿæ ̈ Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿç¯ÿæ ̈ æBô r F¯ÿó s Àÿ {¾æSüÿÁÿLÿë 2�’ÿ´æÀÿæ μÿæS
LÿÀÿ$æD, A$öæ†ÿú� 2

r s
  ÓóQ¿æsç r H s þš{Àÿ $æF > {†ÿ~ë  1�H�2�þš{Àÿ $#¯ÿæ FLÿ ÓóQ¿æ {ÜÿDdç 3

2  >
FÜÿç ̈ ÷~æÁÿê ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç 1�F¯ÿó�2�þš{Àÿ $#¯ÿæ A[ÿ¿ ̀ ÿæ{Àÿæsç ÓóQ¿æ þš [ÿç‚ÿöß LÿÀÿç¨æÀÿç ÿ̄ > �{ÓSëÝçLÿ

{Üÿàÿæ � 5 11 13, ,
4 8 8 F¯ÿó�

4
7

� æ

2 :  FÜÿç ̈ ÷~æÁÿê{Àÿ FLÿæ $Àÿ{Lÿ ̈ æosç ̈ í‚ÿöÓóQ¿æ [ÿç‚ÿöß LÿÀÿç̈ æÀÿç̄ ÿæ > {¾{Üÿ†ÿë AæþÀÿ ̈ æosçÓóQ¿æ

Aæ¯ÿÉ¿Lÿ, ’ÿˆÿ ÓóQ¿æ �1�F¯ÿó 2�Lÿë 5G1R6�ÜÿÀÿ ̄ ÿçÉçÎ ̈ Àÿç{þß ÓóQ¿æ Àÿí{¨ {àÿQ#̄ ÿæ > A$öæ†ÿú�1�R��6
6 �F¯ÿó

2�R�12
6 �> ̄ ÿˆÿöþæ[ÿ A[ÿëšæ[ÿ LÿÀÿ{¾�7

6 , 
8
6 , 

9
6 , 

10
6  F¯ÿó�11

6  B†ÿ¿æ’ÿç ÓþÖ ̈ Àÿç{þß ÓóQ¿æ�1�F¯ÿó�2�þš{Àÿ

Àÿ{Üÿ > {†ÿ~ë 7 4 3 5,, ,
6 3 2 3  F¯ÿó�11

6 �SëÝçLÿ 1�F¯ÿó�2�þš{Àÿ $#¯ÿæ ¨æosç ¨Àÿç{þß ÓóQ¿æ >

: D’ÿæÜÿÀÿ~�2�{Àÿ, †ÿëþLÿë�1 F ÿ̄ó�2�þš{Àÿ $#̄ ÿæ ̈ æosç ̈ Àÿç{þß ÓóQ¿æ [ÿç‚ÿöß LÿÀÿç̄ ÿæLÿë LÿëÜÿæ¾æBdç > Lÿç;ÿë
†ÿë{þ fæ~{¾, ÷̈Lÿõ†ÿ{Àÿ 1�F¯ÿó�2�þš{Àÿ AÓóQ¿ ¨Àÿç{þß ÓóQ¿æ ÀÿÜÿç$æF > Óæ™æÀÿ~†ÿ…,  ’ÿˆÿ {¾
{Lÿò~Ó ’ÿëBsç ¨Àÿç{þß ÓóQ¿æ þš{Àÿ AÓóQ¿ ¨Àÿç{þß ÓóQ¿æ $æF >

¨ë~ç${Àÿ ÓóQ¿æ{ÀÿQæLÿë A[ÿëšæ[ÿ LÿÀÿç¯ÿæ > †ÿë{þ Ó¯ÿë ÓóQ¿æLÿë ÓóS÷Üÿ LÿÀÿçàÿLÿç? [ÿæÜÿ], ̈ ÷Lÿõ†ÿ{Àÿ ÓóQ¿æ
{ÀÿQæ D¨{Àÿ AÓóQ¿ ÓóQ¿æ dæÝç’ÿçAæ¾æBdç > †ÿë{þ ̀ ÿß[ÿ LÿÀÿç$#̄ ÿæ ÓóQ¿æSëÝçLÿ þš{Àÿ Qæàÿç ×æ[ÿ ÀÿÜÿçdç,
{ÓSëÝçLÿ {Lÿ¯ÿÁÿ {SæsçF ’ÿëBsç [ÿëÜÿô, AÓóQ¿ Qæàÿç ×æ[ÿ ÀÿÜÿçdç > AæÊÿ¾¿öÀÿ ̄ ÿçÌß FÜÿç{¾, {Lÿò~Óç ’ÿëBsç Qæàÿç
×æ[ÿ þš{Àÿ AÓóQ¿ ÓóQ¿æ ÀÿÜÿç$æF!

F{¯ÿ, Aæþ ̈ æQ{Àÿ [ÿçþ§ {Lÿ{†ÿæsç ̈ ÷É§ ÀÿÜÿç¾æBdç :
1. ÓóQ¿æ{ÀÿQæ D¨{Àÿ dæÝç ’ÿçAæ¾æB$#¯ÿæ ÓóQ¿æSëÝçLÿë Lÿ'~ LÿëÜÿæ¾æF ?

2. Aæ{þ {ÓSëÝçLëÿ Lÿç̈ Àÿç ̀ ÿçÜÿ§s LÿÀÿç̈ æÀÿç̄ ÿæ?�A$öæ†ÿú, {ÓSëÝçLëÿ Aæ{þ
¨Àÿç{þß ÓóQ¿æ vÿæÀÿë Lÿç¨Àÿç ̈ õ$Lÿú LÿÀÿç¨æÀÿç¯ÿæ?

FÜÿç ̈ ÷É§SëÝçLÿÀÿ Óþæ™æ[ÿ †ÿë{þ ̈ Àÿ¯ÿˆÿöê ̄ ÿçμÿæS{Àÿ ̈ æB ÿ̄ >
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¨ç$æ{SæÀÿæÓú
(569 Q÷ê.¨í. – 479 Q÷ê.¨í.)

`ÿç†ÿ÷ 1.3

@ ê̂gúk^ú -�1.1
1. Éí[ÿ FLÿ ¨Àÿç{þß ÓóQ¿æ Lÿç?� FÜÿæLÿë Aæ{þ p

q
�Àÿí¨{Àÿ {àÿQ#¨æÀÿç¯ÿæ Lÿç? {¾Dôvÿç p H�q

¨í‚ÿöÓóQ¿æ F¯ÿó q  0 æ

2. 3�H�4�þš¯ÿˆÿöê dAsç ̈ Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿ >

3. 3
5  H 4

5  þš¯ÿˆÿöê ̈ æosç ̈ Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿ >

4. [ÿçþ§ DNÿçSëÝçLÿ Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ LÿëÜÿ > †ÿëþ DˆÿÀÿÀÿ LÿæÀÿ~ f~æA >
(i) ¨÷{†ÿ¿Lÿ S~[ÿ ÓóQ¿æ FLÿ AQƒ ÓóQ¿æ A{s >
(ii) �̈ ÷{†ÿ¿Lÿ í̈‚ÿöÓóQ¿æ FLÿ AQƒ ÓóQ¿æ A{s >
(iii) ¨÷{†ÿ¿Lÿ ¨Àÿç{þß ÓóQ¿æ FLÿ AQƒ ÓóQ¿æ A{s >

1.2 � :

í̈¯ÿö¯ÿˆÿöê ¯ÿçμÿæS{Àÿ Aæ{þ, ÓóQ¿æ{ÀÿQæ D¨{Àÿ ¨Àÿç{þß ÓóQ¿æ {ÜÿD[ÿ$#̄ ÿæ A{[ÿLÿ ÓóQ¿æ $#̄ ÿæ
{’ÿQ#{àÿ > FÜÿç ¯ÿçμÿæS{Àÿ, Aæ{þ F¨Àÿç ÓóQ¿æSëÝçLÿ ¯ÿçÌß{Àÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ > F ¨¾¿ö;ÿ †ÿë{þ
Ó¼ëQê[ÿ {ÜÿæB$#̄ ÿæ ÓóQ¿æSëÝçLÿ p

q
 �Àÿí{¨ÿ Adç, {¾Dôvÿç  p H q ̈ í‚ÿöÓóQ¿æ F ÿ̄ó�q  0 > Fvÿæ{Àÿ †ÿë{þ

÷̈É§ LÿÀÿç̈ æÀÿÿ {¾, FÜÿç Àÿí̈ {Àÿ [ÿ$#̄ ÿæ ÓóQ¿æ þš AdçLÿç?� Üÿô, ̈ ÷Lÿõ†ÿ{Àÿ {ÓÜÿç̈ Àÿç ÓóQ¿æ Adç >

Q÷êÎ¨í¯ÿö 400{À ÿS÷êLÿúÀÿ ¯ÿçQ¿æ†ÿ S~ç†ÿj F¯ÿó ’ÿæÉ}[ÿçLÿ ¨ç$æ{SæÀÿæÓúZÿ
A[ÿëSæþêþæ{[ÿ( ̈ ç$æ{SæÀÿçß[ÿú þæ{[ÿ) Ó¯ÿö¨÷${þ ¨Àÿç{þß {ÜÿæB[ÿ$#¯ÿæ
ÓóQ¿æ Aæ¯ÿçÍæÀÿ LÿÀÿç$#{àÿ > {ÓÜÿç ÓóQ¿æLëÿ A¨Àÿç{þß ÓóQ¿æ LÿëÜÿæ¾æF >
LÿæÀÿ~ {ÓÜÿç ÓóQ¿æSëÝçLëÿ ̈ í‚ÿöÓóQ¿æÀÿ A[ÿë̈ æ†ÿ Àÿí{¨ {àÿQæ¾æB¨æÀÿç̄ ÿ [ÿæÜÿ] >
ç̈$æ{SæÀÿçß[ÿú, Lÿ÷s[ÿúÀÿ ÜÿçªæLÿæÓúZÿ FÜÿç A¨Àÿç{þß ÓóQ¿æÀÿ Aæ ÿ̄çÍæÀÿ Ó¸Lÿö{Àÿ

A{[ÿLÿ Lÿçº’ÿ;ÿê ÀÿÜÿçdç > {ÓÜÿç Lÿçº’ÿ;ÿêSëÝçLÿ þšÀÿë, ÜÿçªæLÿæÓúZÿ  ’ÿë…Q’ÿ
{’ÿÜÿæ;ÿÀÿ LÿæÀÿ~ {ÜÿDdç A¨Àÿç{þß ÓóQ¿æ 2  Àÿ Aæ¯ÿçÍæÀÿ Lÿçºæ � 2  Àÿ Së©
ÀÿÜÿÓ¿Lÿë ̈ ç$æ{SæÀÿçß[ÿúZÿ Së© {SæÏêÀÿ ̄ ÿæÜÿæÀÿ ̄ ÿ¿Nÿçþæ[ÿZÿë ̄ ÿÜÿçSö†ÿ LÿÀÿç̄ ÿæ !

FÜÿç ÓóQ¿æSëÝçLëÿ ̄ ÿç™#¯ÿ• μÿæ{ ÿ̄ ÓójæLÿõ†ÿ LÿÀÿç ÿ̄æ>

FLÿ ÓóQ¿æ ‘s’ Lÿë A¨Àÿçþß ÓóQ¿æ LÿëÜÿæ¾æF, {¾{†ÿ{¯ÿ{Áÿ {ÓÜÿç ÓóQ¿æLÿë� p
q

 Àÿí{¨
{àÿQæ¾æB¨æÀÿç¯ÿ [ÿæÜÿ], {¾Dôvÿç �p H q �̈ í‚ÿöÓóQ¿æ F¯ÿó�q  0  æ
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–5

999

17
981

–12
13

3
-65

-45

36

19

AÓóQ¿ ̈ Àÿç{þß ÓóQ¿æ $#¯ÿæ ̄ ÿçÌß †ÿë{þ ̈ í¯ÿöÀÿë A¯ÿS†ÿ Ad > {ÓÜÿç¨Àÿç A¨Àÿç{þß ÓóQ¿æ þš
AÓóQ¿ $#¯ÿæ Aæ{þ fæ~ç¨æÀÿç¯ÿæ > D’ÿæÜÿÀÿ~ Ó´Àÿí¨ :

2, 3, 15, , 0.10110111011110...

: ${Àÿ þ{[ÿ̈ LÿæA `ÿçÜÿ§Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ Óþß{Àÿ ÓóQ¿æÀÿ ̄ ÿSöþíÁÿLÿë ™[ÿæŠLÿ Àÿí{¨ ™Àÿç{[ÿD > {†ÿ~ë
4  = 2 Àÿí{¨ {àÿQ#{àÿ þš 4  Àÿ ̈ ÷Lÿõ†ÿ ¯ÿSöþíÁÿ 2�H�̀ 2�æ

D¨Àÿç× A¨Àÿç{þß ÓóQ¿æSëÝçLÿ þšÀÿë {Lÿ{†ÿLÿ ÓóQ¿æ ÓÜÿ †ÿë{þ AæSÀÿë ̈ Àÿç̀ ÿç†ÿ Ad > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ :
†ÿë{þþæ{[ÿ D¨{Àÿ †ÿæàÿçLÿæ μÿëNÿ A{[ÿLÿ ̄ ÿSöþíÁÿ F¯ÿó  {’ÿQ#Ad æ

2  Lÿë FLÿ A¨Àÿç{þß ÓóQ¿æ Àÿí{¨ ̈ ç$æ{SæÀÿÓú ̈ ÷þæ~ LÿÀÿç$#{àÿ > ̈ Àÿ¯ÿ ÿ̂öê Óþß{Àÿ ̈ ÷æß Q÷ê. í̈. 425

{Àÿ ÓæB{Àÿ[ÿú {’ÿÉÀÿ $#HxÿæÀÿæÓú 3, 5, 6, 7, 10, 11, 12, 13,  14, 15  F ÿ̄ó� 17  þš A¨Àÿç{þß
ÓóQ¿æ {¯ÿæàÿç ¨÷þæ~ LÿÀÿç$#{àÿ > †ÿë{þ ’ÿÉþ {É÷~ê{Àÿ 2 , 3 , 5  B†ÿ¿æ’ÿçLÿë A¨Àÿç{þß ÓóQ¿æ Àÿí{¨
¨÷þæ~ LÿÀÿç ÿ̄æ ÉçQ#¯ÿ > Ó¸Lÿö{Àÿ ̄ ÿçμÿçŸ ÓóÔÿõ†ÿçÀÿ {àÿæ{Lÿ ÜÿfæÀÿ ÜÿfæÀÿ ̄ ÿÌö ̈ í¯ÿöÀÿë A¯ÿS†ÿ $#{àÿ F¯ÿó 18
É†ÿæ±ÿêÀÿ {ÉÌ{Àÿ Üÿ] àÿæ{ºsöú H {àÿ{f{ƒZÿ ’ÿ´æÀÿæ FÜÿæ "A¨Àÿç{þß ÓóQ¿æ' Àÿí{¨ ¨÷þæ~ç†ÿ {ÜÿæB$#àÿæ >
0.10110111011110...F ÿ̄ó�SëÝçLÿ Lÿç̈ Àÿç A¨Àÿç{þß ÓóQ¿æ ÜÿëF Aæ{þ ̈ Àÿ̄ ÿ̂ ÿöê
¯ÿçμÿæS{Àÿ ÉçQ#¯ÿæ >

¨í¯ÿö ̄ ÿçμÿæS{Àÿ Aæ{þ D¨×æ¨[ÿ LÿÀÿç$#¯ÿæ ̈ ÷É§Lÿë ̈ ë~ç ¾ç ÿ̄æ > ̈ Àÿç{þß
ÓóQ¿æÀÿ þë~çLÿë þ{[ÿ¨LÿæA > ÓþÖ A¨Àÿç{þß ÓóQ¿æSëÝçLëÿ {ÓÜÿç þë~ç{Àÿ
ÀÿQ#{àÿ, ÓóQ¿æ {ÀÿQæ D¨{Àÿ AæD {Lÿò~Óç ÓóQ¿æ ̄ ÿÁÿLÿæ ÀÿÜÿç̄ ÿ Lÿç? [ÿçÊÿß
"[ÿæÜÿ]' >  FÜÿç ÓþÖ ̈ Àÿç{þß H A¨Àÿç{þß ÓóQ¿æÀÿ Óþë’ÿæßLÿë ̄ ÿæÖ¯ÿ ÓóQ¿æ
Óþë’ÿæß LÿëÜÿæ¾æF, ¾æÜÿLÿë �R  AäÀÿ ’ÿ´æÀÿæ Óí`ÿç†ÿ LÿÀÿæ¾æF > {†ÿ~ë ̈ ÷{†ÿ¿Lÿ
¯ÿæÖ¯ÿ ÓóQ¿æ FLÿ ̈ Àÿç{þß Lÿçºæ A¨Àÿç{þß ÓóQ¿æ {ÜÿæB$æF > {†ÿ~ë Aæ{þ LÿÜÿç̈ æÀÿç¯ÿæ {¾, ¨÷{†ÿ¿Lÿ
¯ÿæÖ¯ÿ ÓóQ¿æLÿë FLÿ [ÿç”}Î ¯ÿç¢ÿë ’ÿ´æÀÿæ  Óí`ÿç†ÿ LÿÀÿæ¾æB$æF > {ÓÜÿç¨Àÿç ÓóQ¿æ{ÀÿQæ D¨Àÿç× ¨÷{†ÿ¿Lÿ
¯ÿç¢ÿë FLÿ [ÿç”}Î ̄ ÿæÖ¯ÿ ÓóQ¿æLÿë Óí`ÿæF > {†ÿ~ë FÜÿç ÓóQ¿æ{ÀÿQæLÿë ̄ ÿæÖ¯ÿ ÓóQ¿æ{ÀÿQæ LÿëÜÿæ¾æF >

1870 {Àÿ ’ÿëBf~ fþöæ[ÿú S~ç†ÿj Lÿæ+Àÿú F¯ÿó {xÿÝúLÿæBƒú F¨Àÿç
LÿÜÿç$#{àÿ :�»»�̈ ÷{†ÿ¿Lÿ ¯ÿæÖ¯ÿ ÓóQ¿æ æ̈Bôÿ ÓóQ¿æ{ÀÿQæ D¨{Àÿ FLÿ
[ÿç”}Î ¯ÿç¢ÿë $æF F¯ÿó ¯ÿæÖ¯ÿ ÓóQ¿æ{ÀÿQæ D¨{Àÿ $#̄ ÿæ ÷̈{†ÿ¿Lÿ
¯ÿç¢ÿëÀÿ A[ÿëÀÿí̈ , FLÿ ÿ̄æÖ¯ÿ ÓóQ¿æ $æFμμ�æ

fç. Lÿæ+Àÿúú (1845-1918)

`ÿç†ÿ÷ 1.5
AæÀÿú.{xÿÝúLÿæBƒú (1831-1916)

`ÿç†ÿ÷ 1.4

AP SCERT
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`ÿç†ÿ÷ 1.7

�4 : 3  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ `ÿçÜÿ§sLÿÀÿ >

 : `ÿç†ÿ÷�1.7 Lÿë ¨ë~ç ${Àÿ {’ÿQ >

`ÿç†ÿ÷ 1.6

�����ÓóQ¿æ{ÀÿQæ D¨{Àÿ {Lÿ{†ÿæsç A¨Àÿç{þß ÓóQ¿æ Lÿç¨Àÿç ̀ ÿçÜÿ§s LÿÀÿæ¾æF AæÓ {’ÿQ#¯ÿæ >

 3 : 2  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ `ÿçÜÿ§sLÿÀÿ >
 : �S÷êLÿú þæ{[ÿ� 2 �Lÿë Lÿç¨Àÿç Aæ¯ÿçÍæÀÿ Lÿ{àÿ fæ~ç¯ÿæ ÓÜÿf >

™Àÿç[ÿçA OABC FLÿ ¯ÿSö{ä†ÿ÷ ¾æÜÿæÀÿ ÷̈{†ÿ¿Lÿ ÿ̄æÜÿëÀÿ {’ÿðW¿ö FLÿ FLÿLÿ (`ÿç†ÿ÷�1.6�{’ÿQ)�æ
¨ç$æ{SæÀÿæÓúZÿ D¨¨æ’ÿ¿ A[ÿë¾æßê OB = 2 21 1 2  �Lÿç;ÿë� 2 �Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ
Lÿç̈ Àÿç ̀ ÿçÜÿ§s LÿÀÿç ÿ̄æ? FÜÿæ ÓÜÿf Lÿæþ > ̀ ÿç†ÿ÷ 1.6�Àÿ ÉêÌö ̄ ÿç¢ÿë »0μ�Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ $#̄ ÿæ
O��ÓÜÿ FLÿêμÿí†ÿ {Üÿ¯ÿæ¨Àÿç ÀÿQ (`ÿç†ÿ÷�1.7�{’ÿQ)�æ

Aæ{þ fæ~ë{¾, OB = 2 �æ ̄ ÿõ̂ ÿ{àÿQ[ÿê ÓæÜÿæ¾¿{Àÿ�O Lÿë {Lÿ¢ÿ÷LÿÀÿç OB ¯ÿ¿æÓæ•ö ̄ ÿçÉçÎ FLÿ ̀ ÿæ¨ ÓóQ¿æ{ÀÿQæ
D¨{Àÿ P ̄ ÿç¢ÿëvÿæ{Àÿ {d’ÿ[ÿ {Üÿ¯ÿæ¨Àÿç AZÿ[ÿLÿÀÿ > {†ÿ{¯ÿ P ̄ ÿç¢ÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ 2 Lÿë Óí`ÿç†ÿ Lÿ{Àÿ >

`ÿç†ÿ÷ 1.8

OB ¨÷†ÿç  1�FLÿLÿ {’ÿðW¿ö ̄ ÿçÉçÎ��BD �àÿº AZÿ[ÿ LÿÀÿ(`ÿç†ÿ÷ 1.8�̈ Àÿç) > ̈ ç$æ{SæÀÿæÓúZÿ D¨¨æ’ÿ¿ A[ÿëÓæ{Àÿ

OD = 
2 22 1 3  , ̄ ÿõˆÿ{àÿQ[ÿê ÓæÜÿæ¾¿{Àÿ�O �Lÿë {Lÿ¢ÿ÷LÿÀÿç OD ̄ ÿ¿æÓæ•ö  ̄ ÿçÉçÎ FLÿ ̀ ÿæ¨ ÓóQ¿æ{ÀÿQæ

D¨{Àÿ Q ̄ ÿç¢ÿëvÿæ{Àÿ {d’ÿ[ÿ {Üÿ¯ÿæ¨Àÿç AZÿ[ÿLÿÀÿ > {†ÿ{¯ÿ Q ̄ ÿç¢ÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ 3 Lÿë Óí̀ ÿç†ÿ Lÿ{Àÿ >

AP SCERT
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`ÿç†ÿ÷ 1.9 : ¯ÿSöþíÁÿ Ó¨}Áÿ AZÿ[ÿ

4. {É÷~êSõÜÿ Lÿæ¾¿öLÿÁÿæ̈ :�(»»̄ ÿSöþíÁÿ Ó }̈Áÿμμ�AZÿ[ÿ LÿÀÿç¯ÿæ�):
{SæsçF {þæsæ ̄ ÿÝ ™Àÿ~Àÿ LÿæSf {[ÿB [ÿçþ§{Àÿ ’ÿçAæ¾æB$#̄ ÿæ {Óæ¨æ[ÿLÿë

A[ÿëÓÀÿ~ LÿÀÿç ̄ ÿSöþíÁÿ Ó¨}ÁÿLÿë AZÿ[ÿLÿÀÿ > 'O'  vÿæÀÿë AæÀÿ»LÿÀÿç 1�FLÿLÿ {’ÿðW¿ö
¯ÿçÉçÎ {ÀÿQæQƒ�OP1 AZÿ[ÿLÿÀÿ > OP1 Lÿë àÿº{Àÿ 1�FLÿLÿ {’ÿðW¿ö ̄ ÿçÉçÎ {ÀÿQæQƒ
P1, P2�AZÿ[ÿLÿÀÿ (`ÿç†ÿ÷�1.9)�æ ̄ ÿˆÿöþæ[ÿ�OP2 Lÿë àÿº μÿæ{¯ÿ {ÀÿQæQƒ P2P3  AZÿ[ÿLÿÀÿ
> {ÓÜÿç̈ Àÿç�OP3 Lÿë àÿº μÿæ{ ÿ̄ {ÀÿQæQƒ�P3, P4  AZÿ[ÿLÿÀÿ > FÜÿç¨Àÿç ̀ ÿæàÿëÀÿQ# FLÿ
FLÿLÿ {’ÿðW¿ö ¯ÿçÉçÎ {ÀÿQæQƒ OPn–1  Lÿë àÿº μÿæ{¯ÿ AZÿ[ÿ Lÿ{àÿ Aæ{þ�Pn–1Pn

{ÀÿQæQƒ ̈ æB ÿ̄æ > F¨Àÿç�P2,P3.... Pn...., ̄ ÿç¢ÿëSëÝçLÿ ̀ ÿçÜÿ§sLÿÀÿç {ÓSëÝçLëÿ {¾æSLÿ{àÿ
Aæ{þ FLÿ Óë¢ÿÀÿ Ó }̈Áÿ ¨æB¯ÿæ, ¾æÜÿæ� 2, 3, 4, ....  Lÿë Óí`ÿç†ÿ Lÿ{Àÿ >

{ÓÜÿç̈ Àÿç, {Lÿò~Óç FLÿ ™[ÿ í̈‚ÿöÓóQ¿æ�n {Üÿ{àÿ, 1n  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ ̀ ÿçÜÿ§s LÿÀÿç̄ ÿæ¨{À  Üÿ]� n  Lÿë
ÓóQ¿æ{ÀÿQæ D¨{Àÿ ̀ ÿçÜÿ§s LÿÀÿç¨æÀÿç ÿ̄æ >

@ ê̂gúk^ú - 1.2

1. [ÿçþ§ DNÿçSëÝçLÿ Ó†ÿ¿ [ÿæ AÓ†ÿ¿ f~æA > †ÿëþ DˆÿÀÿÀÿ LÿæÀÿ~ ’ÿÉöæA >
(i) ¨÷{†ÿ¿Lÿ A¨Àÿç{þß ÓóQ¿æ FLÿ ̄ ÿæÖ¯ÿ ÓóQ¿æ A{s >
(ii) ÓóQ¿æ{ÀÿQæ D¨{Àÿ ̈ ÷{†ÿ¿Lÿ ÿ̄ç¢ÿë m  Àÿí{¨ $æF, {¾Dôvÿç�m FLÿ S~[ÿÓóQ¿æ A{s >
(iii) ¨÷{†ÿ¿Lÿ ¯ÿæÖ¯ÿ ÓóQ¿æ FLÿ A¨Àÿç{þß ÓóQ¿æ A{s >

2. ¨÷{†ÿ¿Lÿ ™[ÿ í̈‚ÿöÓóQ¿æÀÿ ̄ ÿSöþíÁÿ A¨Àÿç{þß A{s Lÿç? ¾’ÿç [ÿæÜÿ], ̄ ÿSöþíÁÿ ̈ Àÿç{þß ÓóQ¿æ
{Üÿ¯ÿæ¨Àÿç ̈ í‚ÿöÓóQ¿æÀÿ FLÿ D’ÿæÜÿÀÿ~ ’ÿçA >

3. 5  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ Lÿç¨Àÿç `ÿçÜÿ§s LÿÀÿæ¾æF ’ÿÉöæAÿ >

 1.3�

FÜÿç ̄ ÿçμÿæS{Àÿ Aæ{þ ̈ Àÿç{þß F¯ÿó A¨Àÿç{þß ÓóQ¿æLÿë FLÿ μÿçŸ ’ÿçSÀÿë Ašß[ÿ LÿÀÿç¯ÿæ > Aæ{þ ̄ ÿæÖ¯ÿ
ÓóQ¿æÀÿ ’ÿÉþçLÿ ̄ ÿçÖæÀÿ~ Àÿí¨Lÿë A[ÿëšæ[ÿ LÿÀÿç¯ÿæ F ÿ̄ó ̈ Àÿç{þß H A¨Àÿç{þßÓóQ¿æLÿë ̈ õ$Lÿú LÿÀÿç¯ÿæLÿë FÜÿç
¯ÿçÖæÀÿ~ Àÿí¨ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç¯ÿæLÿç [ÿæÜÿçô {’ÿQ#¯ÿæ > ̄ ÿæÖ¯ÿ ÓóQ¿æÀÿ ’ÿÉþçL  ̄ ÿçÖæÀÿ~ Àÿí¨Lÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç
ÓóQ¿æ{ÀÿQæ D¨{Àÿ ̄ ÿæÖ¯ÿ ÓóQ¿æSëÝçLÿë ̀ ÿç†ÿ÷ þæšþ{Àÿ Lÿç̈ Àÿç D¨×æ¨[ÿ LÿÀÿæ¾æF ̄ ÿ‚ÿö[ÿæ LÿÀÿç̄ ÿæ > {¾{Üÿ†ÿë
Aæ{þ ̈ Àÿç{þß ÓóQ¿æ ÓÜÿç†ÿ A™#Lÿ ̈ Àÿç`ÿç†ÿ, {ÓSëÝçLÿ ÓÜÿç†ÿ AæÀÿ» LÿÀÿç¯ÿæ > †ÿç{[ÿæsç D’ÿæÜÿÀÿ~ {[ÿ¯ÿæ:
1 0 7 1, ,
3 8 7 FSëÝçLÿÀÿ μÿæS{ÉÌLÿë Ó´†ÿ¦ šæ[ÿ {’ÿB {’ÿQ, {Lÿò~Óç ÓóÀÿ`ÿ[ÿæ àÿä¿ Lÿàÿ Lÿç!
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�5 :  
10
3 , 

7
8  F¯ÿó 1

7  SëÝçLÿÀÿ ’ÿÉþçLÿ ¯ÿçÖæÀÿ~ {àÿQ >

 :

      3.333...     0.875       0.142857...
3 10 8 7.0 7 1.0
     9     64         7
     10       60         30
      9       56         28
     10         40           20
       9         40           14
       10          0             60
         9             56
         1              40

             35
               50
               49

       1

†ÿë{þ Lÿ'~ àÿä¿ Lÿà ? A;ÿ†ÿ… †ÿç{[ÿæsç ¯ÿçÌß A[ÿëšæ[ÿ LÿÀÿç$#¯ÿ >
(i) {Lÿò~Óç FLÿ [ÿç”}Î ¨¾¿öæßÿ ¨{Àÿ μÿæS{ÉÌ�»0μ�ÜÿëF [ÿ†ÿë¯ÿæ {ÓÜÿç ÓóQ¿æSëÝçLÿ Üÿ] ̈ ë[ÿÀÿæ¯ÿõ̂ ÿç ÜÿëFÿ >
(ii) μÿæS{ÉÌÀÿ ̈ ë[ÿÀÿæ¯ÿõ ÿ̂ç Lÿ÷þ{Àÿ $#¯ÿæ ÓóQ¿æSëÝçLÿ μÿæfLÿ vÿæÀÿë Lÿþú {ÜÿæB$æF >

(  μÿæfLÿ 3�{Üÿ¯ÿæÀÿëÿ 10
3  {Àÿ {SæsçF ÓóQ¿æ ¨ë[ÿÀÿæ¯ÿõˆÿç {ÜÿDdç F¯ÿó μÿæfLÿ 7�{Üÿ¯ÿæÀÿë� 1

7  {Àÿ FÜÿæÀÿ
μÿæS{ÉÌ ̈ ë[ÿÀÿæ¯ÿõˆÿç Lÿ÷þ{Àÿ dAsç ÓóQ¿æ ÀÿÜÿçdç �326451 ).

(iii) μÿæS{ÉÌ ̈ ë[ÿÀÿæ¯ÿõˆÿç {Üÿ{àÿ μÿæSüÿÁÿ{Àÿÿ AZÿSëÝçLÿÀÿ ÓæþíÜÿçLÿ ̈ ë[ÿÀÿæ ÿ̄õˆÿç W{s >  (10
3  Àÿ μÿæSüÿÁÿ{Àÿ

3�̈ ë[ÿÀÿæ¯ÿõˆÿç {ÜÿDdç F ÿ̄ó 1
7 Àÿ μÿæSüÿÁÿ{Àÿ�142857�SëÝçLÿ ̈ ë[ÿÀÿæ¯ÿõ̂ ÿç {ÜÿDdç >)

μÿæS{ÉÌ : 1, 1, 1, 1, 1... μÿæS{ÉÌ : 6, 4, 0 μÿæS{ÉÌ : 3, 2, 6, 4, 5, 1,
μÿæfLÿ : 3 μÿæfLÿ : 8 3, 2, 6, 4, 5, 1,...

μÿæfLÿ: 7AP SCERT
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D¨Àÿç× {Lÿ¯ÿÁÿ {Lÿ{†ÿæsç D’ÿæÜÿÀÿ~ ’ÿ´æÀÿæ Aæ{þ FÜÿç ÓóÀÿ`ÿ[ÿæ Ašß[ÿ Lÿ{àÿ þš FÜÿæ  p
q  (q  0) Àÿí¨{Àÿ

$#̄ ÿæ ÓþÖ ̈ Àÿç{þß ÓóQ¿æ ̈ æBô ̈ ÷¾ëf¿ A{s >  p Lÿë q �’ÿ´æÀÿæ μÿæSLÿÀÿç̄ ÿæ Óþß{Àÿ Aæ{þ þëQ¿†ÿ… ’ÿëBsç ̄ ÿçÌß

àÿä¿LÿÀÿë >�μÿæS{ÉÌ Éí[ÿ ÜÿëF Lÿçºæ Éí[ÿ [ÿ{ÜÿæB F ÿ̄ó ̈ ë[ÿÀÿǣ ÿõ̂ ÿç {ÜÿD$#̄ ÿæ ÓóQ¿æ Lÿ÷þþç{Áÿ > ̄ ÿçμÿçŸ ̈ Àÿç×ç†ÿçLÿë

{[ÿB FÜÿæLÿë ̈ Àÿêäæ LÿÀÿç¯ÿæ AæÓ >

 (i) : μÿæS{ÉÌ Éí[ÿ {Üÿ¯ÿ>
7
8  Àÿ D’ÿæÜÿÀÿ~{Àÿ {Lÿ{†ÿLÿ {Óæ¨æ[ÿ ̈ {Àÿ μÿæS{ÉÌ Éí[ÿ ÜÿëF F¯ÿó�7

8 FÜÿæÀÿÿ ’ÿÉþçLÿ Àÿí¨�
7
8  = 0.875  > A[ÿ¿

D’ÿæÜÿÀÿ~ 1
2

 = 0.5, 639
250

 = 2.556 > FÜÿç ̈ ÷{†ÿ¿Lÿ ̈ Àÿç×ç†ÿç{Àÿ ’ÿÉþçLÿ ̄ ÿçÖæÀÿ~ {Lÿ{†ÿLÿ [ÿç”}Î {Óæ¨æ[ÿ ̈ {Àÿ
Óþæ© ÜÿëF > F¨Àÿç ÓóQ¿æSëÝçLÿÀÿ ’ÿÉþçLÿ Àÿí¨Lÿë "" ÓÓêþ ’ÿÉþçLÿ'' LÿëÜÿæ¾æF >

 (ii) : μÿæS{ÉÌ Éí[ÿ [ÿ{Üÿ¯ÿæ
10
3  F¯ÿó 1

7  Àÿ D’ÿæÜÿÀÿ~{Àÿ FLÿ [ÿç”}Î {Óæ¨æ[ÿ¨{Àÿ μÿæS{ÉÌSëÝçLÿ Ó¯ÿö’ÿæ ̈ ë[ÿÀÿæ¯ÿõ̂ ÿç {ÜÿæB FÜÿæÀÿ ’ÿÉþçLÿ
ÿ̄çÖæÀÿ~ þš ̀ ÿæàÿë ÀÿÜÿë$æF > A[ÿ¿ ̈ ÷Lÿæ{Àÿ LÿÜÿç{àÿ, μÿæSüÿÁÿsç ̈ ë[ÿÀÿæ ÿ̄õ ÿ̂ç {ÜÿD$#̄ ÿæ ÓóQ¿æ ÓþíÜÿ A{s > FÜÿç̈ Àÿç

’ÿÉþçLÿ Àÿí¨Lÿë "" AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ''  LÿëÜÿæ¾æF >

D’ÿæÜÿÀÿ~ Ó´Àÿí¨: �10
3  = 3.3333... F¯ÿó� 1

7  = 0.142857142857142857...

Óæ™æÀÿ~†ÿ… � 10
3  Àÿ μÿæSüÿÁÿ{Àÿ 3�Aæ¯ÿˆÿöç {ÜÿD$#̄ ÿæÀÿë FÜÿæLÿë� 3.3�Àÿí{¨ {àÿQæ¾æF > {ÓÜÿç¨Àÿç 1

7  Àÿ

μÿæSüÿÁÿ{Àÿ�142857 AZÿ ÓþíÜÿ Aæ¯ÿˆÿö {ÜÿDAdç > {†ÿ~ë� 1
7  Lÿë 0.142857 Àÿí{  ̈{àÿQæ¾æF >  ÓóQ¿æ D¨{Àÿ

FLÿ {ÀÿQæQƒ(¯ÿæÀÿú) sæ~ë, FÜÿæ Aæ¯ÿˆÿö {ÜÿD$#̄ ÿæ AZÿ ÓþíÜÿLÿë Óí̀ ÿæF > {ÓÜÿç̈ Àÿç �3.57272... Lÿë 3.572  Àÿí{¨

{àÿQæ¾æB¨æ{Àÿ > {†ÿ~ë FÜÿçÓ¯ÿë D’ÿæÜÿÀÿ~ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿLÿë Óí`ÿæF >

¨Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí̈  {Lÿ ÿ̄Áÿ ’ÿëB ̈ ÷LÿæÀÿÀÿ {ÜÿæB¨æ{Àÿ > {ÓSëÝçLÿ {Üÿàÿæ ÓÓêþ ’ÿÉþçLÿ
Lÿçºæ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ >

A[ÿ¿¨ä{Àÿ ÓóQ¿æ{ÀÿQæ D¨{Àÿ�3.142678 ÓóQ¿æsç ¾æÜÿæÀÿ ’ÿÉþçLÿ Àÿí̈  ÓÓêþ A{s F ÿ̄ó 1.272727...

ÓóQ¿æsç 1.27  ¾æÜÿæÀÿ ’ÿÉþçLÿ Àÿí̈  AÓêþ Aæ¯ÿ̂ ÿ}ç A{s > †ÿë{þ FÜÿæLÿë ̈ Àÿç{þß ÓóQ¿æ {¯ÿæàÿç LÿÜÿç̈ æÀÿç̄ ÿ Lÿç?

[ÿçÊÿß Üÿô!
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FÜÿæLÿë Aæ{þ ̈ ÷þæ~ LÿÀÿç̈ æÀÿç̄ ÿæ [ÿæÜÿ], Lÿç;ÿë {Lÿ{†ÿæsç D’ÿæÜÿÀÿ~ þæšþ{Àÿ ̄ ÿëlç̈ æÀÿç̄ ÿæ > FÜÿæ ÓÓêþ ’ÿÉþçLÿ

{ä†ÿ÷{Àÿ ÓÀÿÁÿ  {ÜÿæB$æF >

 6 :  3.142678 Lÿë FLÿ ̈ Àÿç{þß ÓóQ¿æ {¯ÿæàÿç ̈ ÷þæ~LÿÀÿ > A[ÿ¿¨ä{Àÿ 3.142678 Lÿë� p
q

 Àÿí¨{Àÿ

¨÷LÿæÉLÿÀÿ > {¾Dôvÿç�p, q ¨í‚ÿöÓóQ¿æ F¯ÿó q  0  æ

 : Aæ{þfæ~ë� 3.142678 = 
3142678
1000000

, {†ÿ~ë FÜÿæ FLÿ ¨Àÿç{þß ÓóQ¿æ A{s >

¯ÿ̂ ÿöþæ[ÿ Aæ{þ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ ÓóQ¿æ ̈ Àÿç×ç†ÿçLÿë Ašß[ÿ LÿÀÿç¯ÿæ >

7 : p , q ¨í‚ÿöÓóQ¿æ F¯ÿó�q  0 {Üÿ{àÿ�0.3333... = 0 3.  Lÿë� p
q

, Àÿí¨{Àÿ ¨÷LÿæÉLÿÀÿ >

 : 0 3.  Àÿ þíàÿ¿ Aæ{þfæ~ç[ÿæÜÿëô, {†ÿ~ë þ{[ÿLÿÀ  FÜÿæ�‘x’ �> {†ÿ{¯ÿ

x = 0 3.  = 0.3333...
10 x = 10 × (0.333...) = 3.333...

¯ÿˆÿöþæ[ÿ, 3.3333... = 3 + x,  x = 0.3333...{†ÿ~ë

{†ÿ~ë, 10 x = 3 + x

9x = 3,  A$öæ†ÿú, x = 
1
3

 8 :  p , q ¨í‚ÿöÓóQ¿æ F¯ÿó�q  0 {Üÿ{àÿ�1.272727...�=�1 27. �Lÿë� p
q

, Àÿí¨{Àÿ ¨÷LÿæÉLÿÀÿ >

 : þ{[ÿLÿÀÿ  x = 1.272727... æ Fvÿæ{À ’ÿëBsç AZÿ Aæ¯ÿˆÿö[ÿ {ÜÿDdç > {†ÿ~ë x Lÿë�100�’ÿ´æÀÿæÿ

Së~[ÿLÿ{àÿ, 100 x = 127.2727...

{†ÿ{¯ÿ, 100 x = 126 + 1.272727... = 126 + x

     100 x – x = 126, i.e., 99 x = 126

x = 
126 14
99 11


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{ÓÜÿç¨Àÿç FÜÿæÀÿ ̄ ÿç¨Àÿê†ÿ� 14
11  = 1 27.  Àÿ ÓvÿçLÿ†ÿæ þš ̈ Àÿêäæ LÿÀÿç¨æÀÿç¯ÿ >

 9 :  p , q ¨í‚ÿöÓóQ¿æ F¯ÿó�q  0 {Üÿ{àÿ 0.2353535... = 0 235.  Lÿë� p
q

, Àÿí{¨ÿ ¨÷LÿæÉLÿÀÿ >

 : þ{[ÿLÿÀÿ x = 0 235.  æ àÿä¿LÿÀÿ, Fvÿæ{Àÿ 2 Aæ¯ÿˆÿö[ÿ {ÜÿD[ÿæÜÿ] > Lÿç;ÿë 35 ¨ë[ÿÀÿæ¯ÿõˆÿç {ÜÿDdç,

Aæ¯ÿˆÿö[ÿ{Àÿ ’ÿëBsç AZÿ Adç > {†ÿ~ë x Lÿë 100�’ÿ´æÀÿæÿ Së~[ÿ Lÿ{àÿ >

100 x = 23.53535...

{†ÿ{¯ÿ, 100 x = 23.3 + 0.23535... = 23.3 + x

{†ÿ~ë, 99 x = 23.3

99 x =
233
10

,  x = 
233
990

{ÓÜÿç̈ Àÿç FÜÿæÀÿ ¯ÿç¨Àÿê†ÿ 233
990  = 0 235.  Àÿ ÓvÿçLÿ†ÿæ þš ¨Àÿêäæ LÿÀÿç̈ æÀÿç̄ ÿ >

F$#Àÿë Aæ{þ fæ~ç¨æÀÿç{àÿ{¾, AÓêþ Aæ¯ÿˆÿ}ç ’ÿÉþçL SëÝçLÿë p
q

 Àÿí{¨ÿ {àÿQæ¾æB¨æÀÿç¯ÿ, {¾Dôvÿç p , q

¨í‚ÿöÓóQ¿æ F¯ÿó�q  0  æ FÜÿæÀÿ üÿÁÿæüÿÁÿLÿë [ÿçþ§þ{†ÿ LÿÜÿç¨æÀÿç¯ÿæ >

""̈ ÷{†ÿ¿L  ̈ Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ Óþêþ ’ÿÉþçLÿ Lÿçºæ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ ÜÿëF > {ÓÜÿç¨Àÿç {¾Dô

ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ Óþêþ Lÿçºæ AÓêþ Aæ¯ÿˆÿ}’ÿÉþçLÿ ÜÿëF {ÓÜÿç ÓóQ¿æsç FLÿ ̈ Àÿç{þß ÓóQ¿æ >''

Aæ{þ ̈ Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí̈  Ó¸Lÿö{Àÿ fæ~ç{àÿ > {†ÿ{¯ÿ A¨Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ Lÿ'~?>

D¨Àÿç× [ÿçßþ A[ÿëÓæ{Àÿ, AÓêþ A~Aæ¯ÿ̂ ÿ} ’ÿÉþçLÿ ÓóQ¿æSëÝçLëÿ A¨Àÿç{þß ÓóQ¿æ LÿëÜÿæ¾æF {¯ÿæàÿç [ÿç•öæÀÿ~

LÿÀÿç̈ æÀÿç¯ÿæ >

""A¨Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí̈  AÓêþ A~Aæ¯ÿ̂ ÿ}  A{s > {ÓÜÿç̈ Àÿç {¾Dô ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ AÓêþ

A~Aæ¯ÿˆÿ}  ÜÿëF †ÿæÜÿæ FLÿ A¨Àÿç{þß ÓóQ¿æ A{s >''
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AæLÿöú{þÝçÓú (287 BCE – 212 BCE)

`ÿç†ÿ÷ 1.10

¨í¯ÿö ¯ÿçμÿæSÀÿë Aæ{þ fæ~ç{àÿ {¾,ÿ  s = 0.10110111011110... FLÿ AÓêþ A~Aæ¯ÿˆÿ} ’ÿÉþçLÿ A{s > {†ÿ~ë

D¨Àÿç× [ÿçßþ A[ÿëÓæ{Àÿ FÜÿæ FLÿ A¨Àÿç{þß ÓóQ¿æ > {ÓÜÿç¨Àÿç s  μÿÁÿç AÓóQ¿ A¨Àÿç{þß ÓóQ¿æ ÓõÎuç

LÿÀÿæ¾æB¨æÀÿç¯ÿ >

Aæþ Óë¨Àÿç`ÿç†ÿ A¨Àÿç{þß ÓóQ¿æ� 2  F¯ÿó� Àÿ ̄ ÿçÌß{Àÿ Lÿ'~ LÿÜÿç¯ÿæ?�Fvÿæ{Àÿ FLÿ [ÿç”}Î ̈ ¾¿öæß ¾æFô

FSëÝçL{Àÿ ’ÿÉþçLÿ ̄ ÿçÖæÀÿ~ [ÿçþ§{Àÿ ’ÿ ÿ̂ Adç >

2  = 1.4142135623730950488016887242096...

  = 3.14159265358979323846264338327950...

(þ{[ÿÀÿQ:�Óæ™æÀÿ~†ÿ… 22
7  Lÿë  �Àÿ AæÓŸþæ[ÿ Àÿí{¨ [ÿçAæ¾æF, Lÿç;ÿë�   

22
7 )

A¨Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ ̄ ÿçÖæÀÿ~{Àÿ A™#LÿÀÿë A™#Lÿ AZÿ {¾æÝç̄ ÿæLÿë S~ç†ÿj þæ{[ÿ ̄ ÿçμÿçŸ {LÿòÉÁÿ ̄ ÿçLÿæÉ
LÿÀÿç ̄ ÿÜÿë ̄ ÿÌöÀÿë {`ÿÎæLÿÀÿç AæÓëd;ÿç > D’ÿæÜÿÀÿ~ Ó´Àÿí¨ μÿæSLÿ÷çßæ ̈ •†ÿç{Àÿ 2  Àÿ ’ÿÉþçLÿ ̄ ÿçÖæÀÿ~{Àÿ $# ÿ̄æ
AZÿSëÝçLÿÀÿ [ÿç‚ÿöß †ÿë{þ fæ~ç$#¯ÿ æ  AæÓNÿçLÿÀÿÿ ¯ÿçÌß FÜÿæ{¾, 800 BC - 500 BC ÓþßÀÿ FLÿ {¯ÿ’ÿ
Sæ~ç†ÿçLÿ S÷¡ÿ Óëàÿ¶ Óí†ÿ÷ (f¿æÀÿ [ÿçßþ){Àÿ 2  Àÿ AæÓŸþæ[ÿ [ÿç‚ÿöß LÿÀÿç¯ÿæ ̈ •†ÿç ’ÿçAæ¾æBdç >

2  = 
1 1 1 1 1 11 1 4142156
3 4 3 34 4 3

.               

FÜÿæ D¨Àÿç× þíàÿ¿Àÿ ̈ ÷$þ ¨æosç ×æ[ÿ ¨¾¿ö;ÿ vÿçLÿú $#¯ÿæ àÿä¿LÿÀÿ >  Àÿ ’ÿÉþçLÿ ¯ÿçÖæÀÿ Àÿí¨{Àÿ $#¯ÿæ
AZÿSëÝçLÿÀÿ [ÿç‚ÿöß ̈ ÷~æÁÿê FLÿ A†ÿç ̀ ÿþ‡æÀÿ B†ÿçÜÿæÓ >

Ó¯ÿö ̈ ÷${þ S÷êLÿúÀÿ {þ™æ Ó¸Ÿ ̄ ÿ¿Nÿç AæLÿö{þÝçÓú Àÿ ’ÿÉþçLÿ þæ[ÿ{Àÿ
$#¯ÿæ AZÿSëÝçLëÿ S~[ÿæ LÿÀÿç$#{àÿ > {Ó ’ÿÉöæB$#{àÿ{¾,  3.140845 <  <

3.142857 �æ μÿæÀÿ†ÿêß ̄ ÿçQ¿æ†ÿ S~ç†ÿj F ÿ̄ó Q{SæÁÿ ÿ̄ç†ÿú Aæ¾¿öμÿt  (476 – 550

C.E.)  Àÿ þæ[ÿLÿë ’ÿÉþçLÿ ̀ ÿæÀÿç ×æ[ÿ(3.1416) ̈ ¾¿ö;ÿ Óó{Éæ™[ÿ LÿÀÿç [ÿç•öæÀÿ~
LÿÀÿç$#{àÿ > ̄ ÿ ÿ̂öþæ[ÿ ’ÿõ†ÿS†ÿç{Àÿ Lÿæþ LÿÀÿë$#¯ÿæ Lÿ¸¿ësÀÿ ÓæÜÿæ¾¿{Àÿ  Àÿ
þæ[ÿLÿë 1.24�s÷çàÿçA[ÿú ’ÿÉþçLÿ ×æ[ÿ ̈ ¾¿ö;ÿ [ÿç•öæÀÿ~ LÿÀÿæSàÿæ !

¯ÿˆÿöþæ[ÿ A¨Àÿç{þß ÓóQ¿æ Lÿç¨Àÿç ̈ æB ÿ̄æ {’ÿQ#̄ ÿæ AæÓ  >
 10 : 

1
7  F¯ÿó 2

7  þš¯ÿˆÿöê FLÿ A¨Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿ >
 : Aæ{þ {’ÿQ#{àÿ {¾, 1

7  = 0142857.  > {†ÿ~ë� 2 0 285714
7

.  {¯ÿæàÿç S~[ÿæ LÿÀÿç¨æÀÿç¯ÿæ >
� 1

7  F¯ÿó� 2
7  �þš¯ÿˆÿöê A¨Àÿç{þß ÓóQ¿æ [ÿç‚ÿöß LÿÀÿç¯ÿæ¨æBô Aæ{þ FLÿ AÓêþ A~Aæ¯ÿˆÿ}   ’ÿÉþçLÿ ÓóQ¿æ
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[ÿç‚ÿöß LÿÀÿç¯ÿæ > Lÿç;ÿë ¨÷Lÿõ†ÿ{Àÿ {ÓÜÿç¨Àÿç AÓóQ¿ ÓóQ¿æ [ÿç‚ÿöß LÿÀÿæ¾æB¨æÀÿç¯ÿ >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨� 0.150150015000150000...

@ ê̂gúk^ú -�1.3

1. [ÿçþ§× SëÝçLëÿ ’ÿÉþçLÿ Àÿí{¨ÿ {àÿQ# {ÓSëÝçLÿ Lÿç̈ ÷LÿæÀÿ ’ÿÉþçLÿ ÓóQ¿æ f~æA >

(i)
36

100 (ii)
1

11
(iii)

14
8

(iv)
3

13 (v)
2

11
(vi)

329
400

2.
1
7  = 0142857.  {¯ÿæàÿç Aæ{þ fæ~ë > 2

7 , 
3
7 , 

4
7 , 

5
7 , 

6
7  SëÝçLÿÀÿ ’ÿÉþçLÿ Àÿí̈ Lÿë μÿæSLÿ÷çßæ ̈ •†ÿç{Àÿ [ÿç‚ÿöß

LÿÀÿç ÿ̄æ ̈ í¯ÿöÀÿë Aæ¢ÿæf LÿÀÿç fæ~ç¨æÀÿç ÿ̄ Lÿç? {Üÿ{àÿ Lÿç¨Àÿç ?
(Óí`ÿ[ÿæ : 

1
7  Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿç¯ÿæ Óþß{Àÿ ̈ æB¯ÿæ μÿæS{ÉÌSëÝçLëÿ A[ÿëšæ[ÿ LÿÀÿ >)

3. [ÿçþ§× SëÝçLëÿ� p
q

 Àÿí¨{Àÿ ̈ ÷LÿæÉLÿÀÿ, {¾Dôvÿç  p �H�q �̈ í‚ÿöÓóQ¿æ F¯ÿó� q  0

(i) 0 6. (ii) 0 47. (iii) 0 001.

4.  0.99999 ....Lÿë� p
q

 Àÿí̈ {Àÿ ¨÷LÿæÉ LÿÀÿ > †ÿëþ DˆÿÀÿ {’ÿQ# AæÊÿ¾¿ö {Üÿàÿ Lÿç? †ÿëþ D ÿ̂Àÿsç A$ö í̈‚ÿö Lÿç
[ÿë{Üÿô, †ÿëþ ÉçäLÿ H ÓÜÿ¨ævÿêZÿ ÓÜÿÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ >

5.
1

17  Àÿ ’ÿÉþçLÿ ¯ÿçÖæÀÿ~{Àÿ ¨ë[ÿÀÿæ¯ÿõˆÿç {ÜÿD$#¯ÿæ AZÿ ÓþíÜÿ{Àÿ Ó¯ÿöæ™#Lÿ {Lÿ{†ÿæsç AZÿ $æF�?

μÿæSLÿ÷çßæ ̈ ÷~æÁÿê{Àÿ †ÿëþ DˆÿÀÿÀÿ ÓvÿçLÿ†ÿæ ̈ ÀÿêäæLÿÀÿ >
6. p

q
 (q  0) Àÿí̈ {Àÿ $#̄ ÿæ ̄ ÿçμÿçŸ ̈ Àÿç{þß ÓóQ¿æÀÿ D’ÿæÜÿÀÿ~Lÿë A[ÿëšæ[ÿ LÿÀÿ, {¾Dôvÿç  p,�q �̈ í‚ÿöÓóQ¿æ

F ÿ̄ó  p ,�q Àÿ�1�̄ ÿ¿†ÿê†ÿ A[ÿ¿ {Lÿò~Óç Óæ™æÀÿ~ DŒæ’ÿLÿ [ÿ$æB FÜÿæ ÓÓêþ ’ÿÉþçLÿ Àÿí̈ {Àÿ $æF > {†ÿ{¯ÿ
LÿÜÿç¨æÀÿç¯ÿ Lÿç, q  {LÿDô [ÿçßþLÿë [ÿçÊÿß Óó†ÿõ© LÿÀÿë$# ÿ̄?

7.  †ÿç{[ÿæsç ÓóQ¿æ {àÿQ ¾æÜÿæÀÿ ’ÿÉþçL  Àÿí̈  AÓêþ A~Aæ¯ÿˆÿ}   A{s >

8.
5
7  F ÿ̄ó 9

11
 þš¯ÿˆÿöê 3sç ̈ õ$Lÿú A¨Àÿç{þß ÓóQ¿æ [ÿç‚ÿößLÿÀÿ >

9. [ÿçþ§×SëÝçLëÿ ̈ Àÿç{þß H A¨Àÿç{þß ÓóQ¿æ Àÿí{¨ ̈ õ$Lÿú LÿÀÿç {àÿQ >

(i) 23 (ii) 225 (iii) 0.3796

(iv) 7.478478... (v) 1.101001000100001...
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1.4 ¯ÿæÖ¯ÿÓóQ¿æLÿë {[ÿB ÿ̄çμÿçŸ Sæ~ç†ÿçLÿ ̈ ÷Lÿ÷çßæ

¨í¯ÿö{É÷~êÀÿë Aæ{þ fæ~ç{d {¾, ¨Àÿç{þß ÓóQ¿æ Dμÿß {¾æS H ¯ÿç{ßæS ¨÷Lÿ÷çßæ{Àÿ Lÿ÷þ ¯ÿç[ÿçþßê,
ÓÜÿ{¾æSê F¯ÿó ̄ ÿ+[ÿ [ÿçßþ ̈ æÁÿ[ÿ LÿÀÿ;ÿç > A™#Lÿ;ÿë, ¾’ÿç Aæ{þ ’ÿëBsç ̈ Àÿç{þß ÓóQ¿æLÿë {¾æS, ̄ ÿç{ßæS,
Së~[ÿ Lÿçºæ μÿæS(Éí[ÿ ̄ ÿ¿†ÿê†ÿ)Lÿ{àÿ ̈ Àÿç{þß ÓóQ¿æ Üÿ] ̈ æB$æD(A$öæ†ÿú, ̈ Àÿç{þß ÓóQ¿æSëÝçLÿ  {¾æS,
¯ÿç{ßæS, Së~[ÿ H ÜÿÀÿ~ ̈ ÷Lÿ÷çßæ{Àÿ Óó¯ÿõˆÿç [ÿçßþ ̈ æÁÿ[ÿ Lÿ{Àÿ) > {ÓÜÿç¨Àÿç A¨Àÿç{þß ÓóQ¿æSëÝçLÿ þš
{¾æS H Së~[ÿ ̈ ÷Lÿ÷çßæ{Àÿ Lÿ÷þ ̄ ÿç[ÿçþßê, ÓÜÿ{¾æSê F ÿ̄ó ̄ ÿ+[ÿ [ÿçßþ ̈ æÁÿ[ÿLÿ{Àÿ {¯ÿæàÿç LÿÜÿç¨æÀÿç¯ÿæ Lÿç?
A¨Àÿç{þß ÓóQ¿æÀÿ ÓþÎç, ̈ æ$öLÿ¿, μÿæSüÿÁÿ F¯ÿó Së~üÿÁÿSëÝçLÿ Ó¯ÿö’ÿæ A¨Àÿç{þß ÓóQ¿æ ÜÿëF[ÿæÜÿ] >
D’ÿæÜÿÀÿ~ Ó´Àÿí̈ � 6 6  , 2 2 3 3,   F¯ÿó 17

17
 SëÝçLÿ ̈ Àÿç{þß ÓóQ¿æ >

{SæsçF ¨Àÿç{þß ÓóQ¿æ ÓÜÿ A¨Àÿç{þß ÓóQ¿æ {¾æS Lÿçºæ Së~[ÿ Lÿ{àÿ Lÿ'~ ÜÿëF {’ÿQ#¯ÿæ AæÓ >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨: 3  FLÿ A¨Àÿç{þß ÓóQ¿æ, {†ÿ{¯ÿ 2 3  F¯ÿó 2 3  SëÝçL  Lÿ'~ {Üÿ¯ÿ ? {¾{Üÿ†ÿë 3

FLÿ AÓêþ A~Aæ ÿ̄̂ ÿ} ’ÿÉþçLÿ ÓóQ¿æ, 2 3  F ÿ̄ó 2 3 ��SëÝçL  þš AÓêþ A~Aæ ÿ̄̂ ÿ} ’ÿÉþçLÿ ÓóQ¿æ A{s >
{†ÿ~ë�2 3 �F¯ÿó 2 3 SëÝçLÿ A¨Àÿç{þß ÓóQ¿æ ÜÿëF >

�11: 7 5 , 7 2 21 2
5

, ,    SëÝçLÿ A¨Àÿç{þß ÓóQ¿æ ÜÿëF Lÿç [ÿæÜÿ], ̈ ÀÿêäæLÿÀÿ >

: 5  = 2.236... , 2  = 1.4142...,  = 3.1415...

{†ÿ{¯ÿ,  �7 5  = 15.652..., 
7
5  = 

7 5 7 5
55 5

  = 3.1304...

2  + 21 = 22.4142...,  – 2 = 1.1415...

FSëÝçLÿ ÓþÖ AÓêþ A~Aæ ÿ̄ˆÿ} ’ÿÉþçLÿ As;ÿç > {†ÿ~ë FSëÝçLÿ A¨Àÿç{þß ÓóQ¿æ As;ÿç >  A¨Àÿç{þß
ÓóQ¿æSëÝçLÿÀÿ {¾æS, ̄ ÿç{ßæS, Së~[ÿ, ÜÿÀÿ~, ̄ ÿSöþíÁÿ F ÿ̄ó n†ÿþ þíÁÿÀÿ S~[ÿæ{Àÿ ('n' {Lÿò~Óç FLÿ S~[ÿÓóQ¿æ)
Óæ™æÀÿ~†ÿ… Lÿ'~ ÜÿëF  D’ÿæÜÿÀÿ~ ’ÿ´æÀÿæÿ {’ÿQ#¯ÿæ AæÓ >

 12 : 2 2 5 3  F¯ÿó 2 3 3–  SëÝçLëÿ {¾æSLÿÀÿ >

 : 2 2 5 3 2 3 3–   = 2 2 2 5 3 3 3– 

                 = (2 + 1) 2 (5 3) 3 3 2 2 3   

AP SCERT



33 S~ç†ÿ

ÓóQ¿æ ¨÷~æÁÿê

9þ {É÷~ê

 13 : 6 5  Lÿë 2 5 ’ÿ´æÀÿæ Së~[ÿ LÿÀÿ >

 : 6 5  × 2 5  = 6 × 2 × 5  × 5  = 12 × 5 = 60

 14 : 8 15  Lÿë 2 3 ’ÿ´æÀÿæÿ μÿæSLÿÀÿ >

 : 8 3 58 15 2 3 4 5
2 3


  

FÜÿç D’ÿæÜÿÀÿ~SëÝçLÿ [ÿçþ§ ̄ ÿæÖ¯ÿ †ÿ$¿Lÿë ̄ ÿçÉ´æÓ LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿Lÿ{Àÿ, {¾DôSëÝçLÿ Ó†ÿ¿ A{s >
(i) {SæsçF ̈ Àÿç{þß ÓóQ¿æ F¯ÿó A¨Àÿç{þß ÓóQ¿æÀÿ ÓþÎç H ̈ ÷{μÿ’ÿ FLÿ A¨Àÿç{þß ÓóQ¿æ A{s >
(ii) A~ Éí[ÿ¿ ¨Àÿç{þß ÓóQ¿æ F ÿ̄ó A¨Àÿç{þß ÓóQ¿æÀÿ Së~üÿÁÿ Lÿçºæ μÿæSüÿÁÿ A¨Àÿç{þß ÓóQ¿æ A{s >
(iii) ’ÿëBsç A¨Àÿç{þß ÓóQ¿æÀÿ ÓþÎç, ̈ ÷{μÿ’ÿ, Së~üÿÁÿ F¯ÿó μÿæSüÿÁÿ ̈ Àÿç{þß ÓóQ¿æ Lÿçºæ A¨Àÿç{þß

ÓóQ¿æ {ÜÿæB¨æ{Àÿ >
                                                                                a FLÿ

S ~ [ ÿÓóQ¿æ  ¨ æB ô a b  {Üÿ{àÿ  b2 = a F¯ÿó b > 0 ÜÿëF > FÜÿç Óójæ ÓþÖ ™[ÿ ÿ̄æÖ¯ÿ ÓóQ¿æ ¨æBô
¨÷¾ëf¿ {ÜÿæB¨æ{Àÿ >

a > 0 FLÿ ¯ÿæÖ¯ÿ ÓóQ¿æ {Üÿ{àÿ� a  = b  A$öæ†ÿú  b2 = a  F¯ÿó  b > 0 �ÜÿëF >
1.2  ̄ ÿçμÿæS{Àÿ, n FLÿ ™[ÿ í̈‚ÿöÓóQ¿æ {Üÿ{àÿ� n  �Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ D¨×æ¨[ÿ LÿÀÿç̄ ÿæ ̈ ÷~æÁÿê ÉçQ#{àÿ >
¯ÿˆÿöþæ[ÿ x FLÿ ™[ÿ ̄ ÿæÖ¯ÿÓóQ¿æ {Üÿ{àÿ x Àÿ þíàÿ¿ f¿æþç†ÿçLÿ μÿæ{¯ÿ Lÿç¨Àÿç  [ÿç‚ÿöß LÿÀÿç¯ÿæ ÉçQ#¯ÿæ >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨� x = 3.5 {Üÿ{àÿ� 3 5.   Àÿ þíàÿ¿ f¿æþç†ÿçLÿ ̈ ÷~æÁÿê{Àÿ [ÿç‚ÿöß LÿÀÿç¯ÿæ >

`ÿç†ÿ÷ 1.11

’ÿˆÿ FLÿ ÓÀÿÁÿ{ÀÿQæ D¨Àÿç× FLÿ ×çÀÿ¯ÿç¢ÿë A vÿæÀÿë 3.5��FLÿL  ’ÿíÀÿ{Àÿ B  ̄ ÿç¢ÿë ̀ ÿçÜÿ§s LÿÀÿ {¾¨ÀÿçLÿç  AB R�3.5
FLÿLÿ {’ÿðW¿ö {Üÿ̄ ÿ ( ÿ̀ç†ÿ÷ 1.11) >�B vÿæÀÿë 1 FLÿLÿ ’ÿíÀÿ{Àÿ A[ÿ¿ FLÿ [ÿí†ÿ[ÿ ̄ ÿç¢ÿë�C  ̀ ÿçÜÿ§sLÿÀÿ > AC Àÿ þš ÿ̄ç¢ÿë [ÿç‚ÿößLÿÀÿç
†ÿæÜÿæLÿë O Àÿí{¨ [ÿæþç†ÿLÿÀÿ > O Lÿë {Lÿ¢ÿ÷Àÿí{¨ {[ÿB�OC ̄ ÿ¿æÓæ•öÀÿ FLÿ A•ȫ ÿõˆÿ AZÿ[ÿLÿÀÿ >�AC ̈ ÷†ÿç àÿº H B
{’ÿB A•ö¯ÿõ̂ ÿ D¨Àÿç× FLÿ ̄ ÿç¢ÿë�D vÿæ{Àÿ {d’ÿ[ÿ LÿÀÿë$#¯ÿæ FLÿ àÿº{ÀÿQæ AZÿ[ÿLÿÀÿ > {†ÿ{¯ÿ BD = 3.5   >

¯ÿˆÿöþæ[ÿ Aæ{þ ̄ ÿæÖ¯ÿ ÓóQ¿æÀÿ ¯ÿSöþíÁÿ ̈ ÷Lÿ÷çßæ D¨{Àÿ ’ÿõÎç{’ÿ¯ÿæ > þ{[ÿ¨LÿæA,
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`ÿç†ÿ÷ 1.12

Óæ™æÀÿ~†ÿ… {Lÿò~Óç FLÿ ™[ÿ ¯ÿæÖ¯ÿÓóQ¿æ�x Àÿ x  [ÿç‚ÿöß LÿÀÿç¯ÿæ¨æBô
AB = x {Üÿ¯ÿæ¨Àÿç FLÿ ̄ ÿç¢ÿë B ̀ ÿçÜÿ§sLÿÀÿ, ̀ ÿç†ÿ÷ 1.12� ’ÿÉöæBàÿæμÿÁÿç BC = 1

FLÿLÿ {[ÿB C ¯ÿç¢ÿë `ÿçÜÿ§sLÿÀÿ >  x = 3.5 ¨Àÿç×ç†ÿçLÿë àÿä¿ÀÿQ#��BD = x

[ÿç‚ÿößLÿÀÿç ÿ̄æ (`ÿç†ÿ÷�1.16�{’ÿQ)�> FÜÿæÀÿ þíàÿ¿Lÿë ¨ç$æ{SæÀÿæÓú D¨¨æ’ÿ¿
ÓæÜÿæ¾¿{Àÿ ̈ ÷þæ~LÿÀÿç̄ ÿæ >

1.12 ̀ ÿç†ÿ÷ A[ÿëšæ[ÿLÿ{àÿ  OBD  FLÿ Óþ{Lÿæ~ †ÿ÷çμÿëf F¯ÿó ¯ÿõˆÿ ¯ÿ¿æÓæ•ö 1
2

x   �FLÿLÿ >

{†ÿ~ë,   OC = OD = OA = 1
2

x   FLÿLÿ

¯ÿˆÿöþæ[ÿ, OB = 
1 1

2 2
x x

x
     

 

{†ÿ~ë ̈ ç$æ{SæÀÿæÓú D¨¨æ’ÿ¿ A[ÿëÓæ{Àÿ

BD2 = OD2 – OB2 = 
2 21 1 4

2 2 4
x x x

x
         

   
.

FÜÿæ BD = x Lÿë Óí`ÿæDdç >

FÜÿç AZÿ[ÿsç x > 0 {Üÿ{àÿ, ̈ ÷{†ÿ¿Lÿ ̄ ÿæÖ¯ÿÓóQ¿æÀÿ� x  $æF { ÿ̄æàÿç ̀ ÿç†ÿ÷ H f¿æþç†ÿçLÿ Àÿí{¨ ’ÿÉöæ¾æB¨æÀÿç̄ ÿæÀÿ
¨÷þæ~ LÿÀÿëdç >  ÓóQ¿æ{ÀÿQæ D¨{Àÿ x �Àÿ ×æ[ÿ [ÿç‚ÿöß LÿÀÿç̄ ÿæ¨æBô BC Lÿë ÓóQ¿æ{ÀÿQæ Àÿí{¨ [ÿçA, {¾Dôvÿç
B Éí[ÿ H C FLÿvÿæ{Àÿ ̀ ÿçÜÿ§s {Üÿ̄ ÿ > B Lÿë {Lÿ¢ÿ÷LÿÀÿç�BD ̄ ÿ¿æÓæ•ö ̄ ÿçÉçÎ FLÿ ̀ ÿæ¨ AZÿ[ÿLÿÀÿ ¾æÜÿæ ÓóQ¿æ{ÀÿQæLÿë
E ̄ ÿç¢ÿë{Àÿ {d’ÿ[ÿLÿÀÿç¯ÿ > (`ÿç†ÿ÷�1.13 {’ÿQ) > ̄ ÿ ÿ̂öþæ[ÿ E ̄ ÿç¢ÿësç x Óí`ÿç†ÿ Lÿ{Àÿ >

`ÿç†ÿ÷ 1.13
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¯ÿˆÿöþæ[ÿ ̄ ÿSöþíÁÿ [ÿç‚ÿößLÿÀÿç̄ ÿæ ̈ ÷~æÁÿêLÿë Aæ{þ W[ÿþíÁÿ, ̀ ÿ†ÿë$öþíÁÿ F¯ÿó {ÓÜÿç̈ Àÿç Óæ™æÀÿ~†ÿ…�n†ÿþ
þíÁÿ [ÿç‚ÿöß LÿÀÿç̄ ÿæ{Àÿ þš ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ > {¾Dôvÿç n FLÿ ™[ÿ í̈‚ÿöÓóQ¿æ > ̈ í̄ ÿö{É÷~ê{Àÿ †ÿë{þ Ašß[ÿ
LÿÀÿç$#̄ ÿæ ̄ ÿSöþíÁÿ F¯ÿó W[ÿþíÁÿ [ÿç‚ÿößLÿÀÿç̄ ÿæ ̈ ÷~æÁÿê þ{[ÿ¨LÿæA >

3 8 Àÿ A$ö Lÿ'~?�8�{Lÿò~Óç FLÿ ™[ÿæŠLÿ ÓóQ¿æÀÿ W[ÿ {ÜÿæB$#¯ÿæ ̄ ÿçÌß Aæ{þ fæ~çdë F¯ÿó †ÿë{þ
A[ÿëþæ[ÿ LÿÀÿç¨æÀÿç$#¯ÿ {¾� 3 8  = 2 ÜÿëF >� 5 243  Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿç¯ÿæLÿë {`ÿÎæLÿÀÿ > †ÿë{þ fæ~ Lÿç,
{Lÿò~Óç FLÿ ÓóQ¿æ�b ¨æBô� b5 = 243 ÜÿëF {¯ÿæàÿç?  Óþæ™æ[ÿ 3, {†ÿ~ë� 5 243  = 3 ÜÿëF >

FÜÿç D’ÿæÜÿÀÿ~Àÿë †ÿë{þ,  {Lÿò~Óç FLÿ ¯ÿæÖ¯ÿÓóQ¿æ a > 0 F ÿ̄ó FLÿ ¨í‚ÿöÓóQ¿æ  n  ¨æBôÿ� n a  Lÿë
ÓójæLÿõ†ÿ LÿÀÿç̈ æÀÿç¯ÿ Lÿç?
þ{[ÿLÿÀÿ a > 0 FLÿ ̄ ÿæÖ¯ÿ ÓóQ¿æ F¯ÿó�n FLÿ ™[ÿ í̈‚ÿöÓóQ¿æ > n a  = b {Üÿ{àÿ bn = a��F¯ÿó�b> 0 ÜÿëF >
þ{[ÿÀÿQ 32, 8, n a �B†ÿ¿æ’ÿç{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB$#¯ÿæ�‘ ’ Ó{Zÿ†ÿLÿë ÀÿæÝçLÿæàÿú Ó{Zÿ†ÿ LÿëÜÿæ¾æF >

¯ÿˆÿöþæ[ÿ ̄ ÿSöþíÁÿ Óº¤ÿêß {Lÿ{†ÿæsç A{μÿ’ÿ {’ÿQ#̄ ÿæ ¾æÜÿæ ̄ ÿçμÿçŸ {ä†ÿ÷{Àÿ ̄ ÿÜÿë D¨{¾æSê A{s >
{Lÿ{†ÿLÿ A{μÿ’ÿ †ÿë{þ [ÿçþ§{É÷~ê{Àÿ Ašß[ÿ LÿÀÿçd > A¯ÿÉçÎ A{μÿ’ÿSëÝçLÿë ̄ ÿæÖ¯ÿÓóQ¿æÀÿ {¾æSLÿ÷çßæ
D¨{Àÿ Së~[ÿÀÿ ¯ÿ+[ÿ [ÿçßþ F¯ÿó (x + y) (x – y) = x2 – y2�A{μÿ’ÿÀÿë fæ~ç¨æÀÿç̄ ÿæ, {¾Dôvÿç x , y
¯ÿæÖ¯ÿÓóQ¿æ > þ{[ÿLÿÀÿ�a,b SëÝçLÿ {Lÿò~Óç ̄ ÿæÖ¯ÿÓóQ¿æ > {†ÿ{¯ÿÿ

(i) ab a b (ii)
a a
b b


(iii) a b a b a b    (iv) 2a b a b a b   

(v) a b c d ac ad bc bd     

(vi)
2

2a b a ab b   

FÜÿç A{μÿ’ÿSëÝçLÿÀÿ ̈ ÷{ßæS{Àÿ {Lÿ{†ÿLÿ Ó´†ÿ¦ ̈ Àÿç×ç†ÿç {’ÿQ# ÿ̄æ >

 15 : [ÿçþ§SëÝçLëÿ Óþæ™æ[ÿ LÿÀÿ >

(i) 5 7 2 5  (ii) 5 5 5 5 

(iii) 
2

3 7 (iv) 11 7 11 7 
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 : (i) 5 7 2 5 10 5 5 2 7 35     

(ii)
2

25 5 5 5 5 5 25 5 20–     

(iii) 
2 2 2

3 7 3 2 3 7 7 3 2 21 7 10 2 21        

(iv)
2 2

11 7 11 7 11 7 11 7 4      

Óí̀ ÿ[ÿæ: FÜÿç D’ÿæÜÿÀÿ~SëÝçLÿ{Àÿ ""ÓÀÿÁÿLÿÀÿç̄ ÿæ'' A$ö FÜÿæ{¾, ’ÿ ÿ̂ ̈ Àÿç̈ ÷LÿæÉSëÝçLëÿ ̈ Àÿç{þß F ÿ̄ó A¨Àÿç{þß
ÓóQ¿æÀÿ ÓþÎç Àÿí{¨ {àÿQ#̄ ÿæ >

[ÿçþ§ ÓþÓ¿æÀÿ Óþæ™æ[ÿ LÿÀÿç FÜÿç ¯ÿçμÿæS Óþæ©LÿÀÿç¯ÿæ > 
1
2 �Lÿë A[ÿëšæ[ÿ LÿÀÿ > FÜÿæLÿë ÓóQ¿æ{ÀÿQæ{Àÿ

{LÿDôvÿæ{Àÿ ̀ ÿçÜÿ§s LÿÀÿæ¾æF LÿÜÿç¨æÀÿç¯ÿ Lÿç? †ÿë{þ fæ~çd{¾, FÜÿæ FLÿ A¨Àÿç{þß ÓóQ¿æ > FÜÿæÀÿ ÜÿÀÿ ¾’ÿç

FLÿ ̈ Àÿç{þß ÓóQ¿æ {ÜÿæB$æF, {†ÿ{¯ÿ FÜÿæ ÓÜÿf {ÜÿæB¨æ{Àÿ > Aæ{þ FÜÿæÀÿ ÜÿÀÿLÿë ̈ Àÿç{þß ÓóQ¿æ

Àÿí¨{Àÿÿ ¨Àÿç¯ÿ̂ ÿö[ÿ LÿÀÿç¨æÀÿç¯ÿæ Lÿç? A$öæ†ÿú ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿç¯ÿæ > F$#¨æBô Aæ{þ ¯ÿSöþíÁÿ Óº¤ÿêß

A{μÿ’ÿSëÝçLëÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ > Lÿç̈ Àÿç? AæÓ {’ÿQ#̄ ÿæ >

�16 : 
1
2  Àÿ ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿ >

 : ̄ ÿ̂ ÿöþæ{[ÿ Aæ{þ 
1
2  ÓÜÿ Óþæ[ÿ {Üÿ ÿ̄æ Óþ†ÿëàÿ ̈ Àÿç¨÷LÿæÉ {àÿQ#¯ÿæ ¾æÜÿæÀÿ ÜÿÀÿ FLÿ ̈ Àÿç{þß

ÓóQ¿æ {Üÿ¯ÿ > Aæ{þ fæ~ë, � 2 . 2   FLÿ ¨Àÿçþß ÓóQ¿æ > 1
2  Lÿë 2

2
 ÓÜÿ Së~[ÿ Lÿ{àÿ Aæ{þ 1

2 Àÿ

Óþ†ÿëàÿ ̈ Àÿç¨÷LÿæÉ ̈ æB¯ÿæ > {¾{Üÿ†ÿë� 2
2

 = 1  æ {†ÿ{¯ÿÿ, FÜÿç ’ÿëBsç Ó†ÿ¿ †ÿ$¿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç

1 1 2 2
22 2 2

   

FÜÿç Àÿí{¨ 
1
2  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ D¨×æ¨[ÿ LÿÀÿç̄ ÿæ ÓÜÿf > FÜÿæ 0 F¯ÿó� 2 þš¯ÿˆÿöê {ÜÿæB$æF >
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 17 : 
1

2 3 Àÿ ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿ >

 :  A{μÿ’ÿ (iv) ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç 
1

2 3  Lÿë 2 3  ’ÿ´æÀÿæÿ Së~[ÿ F¯ÿó μÿæSLÿ{àÿ

1 2 3 2 3 2 3
4 32 3 2 3

 
   

   ¨æB¯ÿæ >

 18 : 
5

3 5 Àÿ ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿ >

 : A{μÿ’ÿ (iii) ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç

            
5

3 5  = 
5 3 55 3 5 5 3 5

3 5 23 5 3 5

         

 19 : 1
7 3 2

ÿ ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿ >

 : 1 1 7 3 2 7 3 2 7 3 2
49 18 317 3 2 7 3 2 7 3 2

   
         

¾’ÿç {SæsçF ̈ Àÿç̈ ÷LÿæÉ{Àÿ FLÿ ̄ ÿSöþíÁÿ (Lÿçºæ ÀÿæÝçLÿæàÿú Ó{Zÿ†ÿÀÿ A;ÿ…× ÓóQ¿æ) ̈ ’ÿ {ÜÿæB$#{àÿ, FÜÿæÀÿ
ÜÿÀÿLÿë ̈ Àÿç{þß ÓóQ¿æ Àÿí{¨ {àÿQ# Óþ†ÿëàÿ ̈ Àÿç̈ ÷LÿæÉ{Àÿ ̈ Àÿç̄ ÿ̂ ÿö[ÿ LÿÀÿæ¾ç̄ ÿæ ̈ ÷Lÿ÷çßæLÿë ̈ Àÿç{þßLÿÀÿ~(ÜÿÀÿLÿë
¨Àÿç{þß LÿÀÿç¯ÿæ) LÿëÜÿæ¾æF >

@ ê̂gúk^ú - 1.4
1. [ÿçþ§× ÓóQ¿æSëÝçLëÿ ̈ Àÿç{þß Lÿçºæ A¨Àÿç{þß ÓóQ¿æ Àÿí{¨ ̈ õ$Lÿú LÿÀÿç{àÿQ >

(i) 2 5 (ii) 3 23 23      (iii) 
2 7
7 7

(iv) 
1
2 (v) 2
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2. [ÿçþ§× ̈ Àÿç ÷̈LÿæÉSëÝçLëÿ ÓÀÿÁÿLÿÀÿ >

(i) 3 3 2 2  (ii) 3 3 3 3 

(iii) 
2

5 2 (iv) 5 2 5 2 

3. þ{[ÿ̈ LÿæA, {SæsçF ̄ ÿõ̂ ÿ ̈ Àÿç™#ó(c) F ÿ̄ó FÜÿæÀÿ ̄ ÿ¿æÓ�(d) Àÿ A[ÿë̈ æ†ÿLÿë �Àÿí{¨ ÓójæLÿõ†ÿ LÿÀÿæ¾æBdç >

A$öæ†ÿú  = c
d

  æ {†ÿ{ ÿ̄�Lÿë A¨Àÿç{þß ÓóQ¿æ {¯ÿæàÿç LÿÜÿç̄ ÿæ FLÿ ̄ ÿç{Àÿæ™æμÿæÓ > FÜÿç ̄ ÿç{Àÿæ™†ÿæLÿë

†ÿë{þ Lÿç¨Àÿç Óþæ™æ[ÿ LÿÀÿç̄ ÿ ?

4. 9 3.  Lÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ ’ÿÉöæA >

5. ÜÿÀÿSëÝçLëÿ ̈ Àÿç{þß LÿÀÿ >

(i) 1
7 (ii)

1
7 6

(iii) 
1

5 2 (iv)
1

7 2

1.5 ¯ÿæÖ¯ÿÓóQ¿æÀÿ Wæ†ÿæZÿ [ÿçßþ :

[ÿçþ§×SëÝçLëÿ Lÿç¨Àÿç ÓÀÿÁÿLÿÀÿç¯ÿæ LÿÜÿç¨æÀÿç̄ ÿ Lÿç?
(i) 172 . 175 = (ii) (52)7 =

(iii) 
10

7

23
23  = (iv) 73 . 93 =

†ÿë{þ FÜÿç Óþæ™æ[ÿ ̈ æBàÿLÿç?
(i) 172 . 175 = 177 (ii) (52)7 = 514

(iii) 
10

3
7

23 23
23

 (iv) 73 . 93 = 633

FÜÿç Óþæ™æ[ÿ ¨æB¯ÿæLÿë †ÿë{þ í̈¯ÿö{É÷~ê{Àÿ Ašß[ÿ LÿÀÿç$#¯ÿæ [ÿçþ§ Wæ†ÿæZÿ [ÿçßþ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$#¯ÿ >
(þ{[ÿÀÿQ, {¾Dôvÿç�a, n�F¯ÿó�m�SëÝçLÿ S~[ÿ ÓóQ¿æ, »aμ�Lÿë Aæ™æÀÿ,�m H�n Wæ†ÿ LÿëÜÿæ¾æF >�)

(i) am . an = am + n (ii) (am)n = amn

(iii)
m

m n
n

a
a , m n

a
  (iv) ambm = (ab)m
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(a)0�Àÿ A$ö Lÿ'~?�Üÿô,  FÜÿæ�1 A{s! {†ÿ~ë Aæ{þ fæ~ç{àÿ {¾�(a)0 = 1 æ {†ÿ~ë�(iii)Lÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç
Aæ{þ� 1 n

n a
a

  ̈ æB¯ÿæ > FÜÿç [ÿçßþSëÝçLëÿ Aæ{þ J~ Wæ†ÿ¯ÿçÉçÎ ÓóQ¿æ ̈ æBô ̈ ÷¾ëf¿ LÿÀÿç¨æÀÿç¯ÿæ >

{†ÿ{¯ÿ, D’ÿæÜÿÀÿ~ Ó´Àÿí¨

(i) 2 –5 –3
3

117 17 17
17

   (ii) 2 –7 –14(5 ) 5

(iii)
–10

–17
7

23 23
23

 (iv) –3 –3 –3(7) (9) (63) 

þ{[ÿLÿÀÿ Aæ{þ [ÿçþ§SëÝçLëÿ S~[ÿæ LÿÀÿç¯ÿæ >

(i)
2 1
3 32 2 (ii)

41
53

 
 
 

(iii)
1
5

1
3

7

7
(iv)

1 1
5 513 17

FSëÝçLÿÀÿ Óþæ™æ[ÿ Lÿç̈ Àÿç LÿÀÿæ¾ç̄ ÿ�?�̈ í̄ ÿȫ ÿ̂ ÿöê Wæ†ÿæZÿ [ÿçßþ A[ÿëÓÀÿ~ LÿÀÿç Óþæ™æ[ÿ LÿÀÿæ¾æF > {¾Dôvÿçÿ
Aæ™æÀÿ FLÿ ™[ÿ ÿ̄æÖ ÿ̄ÓóQ¿æ F ÿ̄ó Wæ†ÿ FLÿ ¨Àÿç{þß ÓóQ¿æ A{s(Wæ†ÿ þš ¯ÿæÖ¯ÿ ÓóQ¿æ ¨æBô FÜÿç [ÿçßþ
Lÿç̈ Àÿç ̈ ÷¾ëf¿ {Üÿ¯ÿ †ÿæÜÿæ ̈ {Àÿ Ašß[ÿ LÿÀÿç̄ ÿ) > FÜÿç [ÿçßþSëÝçLëÿ LÿÜÿç̄ ÿæ F¯ÿó ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ ̈ í¯ÿöÀÿë Aæ{þ

÷̈${þ FSëÝçLëÿ Üÿõ’ÿßèÿþ LÿÀÿç ÿ̄æLÿë ̈ Ýç̄ ÿ > Lÿ'~ Üÿõ’ÿßèÿþ LÿÀÿç̄ ÿæLÿë ̈ Ýç ÿ̄? D’ÿæÜÿÀÿ~ Ó´Àÿí¨�
3
24  æ Fvÿæ{Àÿ Aæ{þ

Lÿçdç LÿÀÿç̄ ÿæLÿë {Üÿ¯ÿ?

Aæ{þ FLÿ ™[ÿ ¯ÿæÖ¯ÿ ÓóQ¿æ a ̈ æBô n a  Lÿë ÓójæLÿõ†ÿ LÿÀÿç$#{àÿ >

þ{[ÿLÿÀÿ a > 0, a FLÿ ™[ÿ ¯ÿæÖ¯ÿ ÓóQ¿æ F¯ÿó�n  FLÿ ™[ÿ í̈‚ÿöÓóQ¿æ, �b > 0 F¯ÿó�bn = a  {Üÿ{àÿ
 n a  = b�ÜÿëF >

Wæ†ÿæZÿ μÿæÌæ{Àÿ, FÜÿæLÿë� n a  = 
1
na  Àÿí{¨ ÓójæLÿõ†ÿ LÿÀÿë > {†ÿ~ë, FÜÿæLÿë [ÿç”}Î μÿæ{¯ÿ 

1
3 32 2 ��Àÿí{¨ {àÿQë æ

¯ÿˆÿöþæ[ÿ 
3
24 Lÿë ’ÿëBsç μÿçŸ ̈ ÷~æÁÿê{Àÿ ̄ ÿ¿Nÿ LÿÀÿç$æD�æ

3
24  =

31
324 2 8

 
  

 

3
24  =

1 1
3 2 24 64 8 
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{†ÿ{¯ÿ, [ÿçþ§× AæþÀÿ ’ÿëBsç Óójæ ¾$æ:
þ{[ÿLÿÀÿ  a > 0 FLÿ ™[ÿ ̄ ÿæÖ ÿ̄ÓóQ¿æ F¯ÿó Dμÿß�m H n Àÿ 1�̄ ÿ¿†ÿê†ÿ A[ÿ¿ {Lÿò~Óç DŒæ’ÿLÿ [ÿ$#¯ÿæ
�                       n > 0 {Üÿ{àÿ

m
na  =

m
n mn a a

¯ÿˆÿöþæ[ÿ Aæ{þ A[ÿ¿ Wæ†ÿæZÿ [ÿçßþSëÝçLëÿ {’ÿQ#̄ ÿæ >

a > 0 {SæsçF ¯ÿæÖ¯ÿÓóQ¿æ F¯ÿó p H q ̈ Àÿç{þß ÓóQ¿æ {Üÿ{àÿ
(i) ap . aq = ap+q (ii) (ap)q = apq

(iii) 
p

p q
q

a
a

a
 (iv) apbp = (ab)p

¨í¯ÿö {Lÿ{†ÿæsç ̈ ÷É§Lëÿ FÜÿç Wæ†ÿæZÿ [ÿçßþ A[ÿëÓÀÿ~LÿÀÿç Óþæ™æ[ÿ LÿÀÿç¨æÀÿç¯ÿæ >

 20 : ÓÀÿÁÿLÿÀÿ     (i)
2 1
3 32 2                      (ii) 

41
53

 
 
 

                      (iii)
1
5

1
3

7

7
                         (iv) 

1 1
5 513 17

 :

(i)
2 12 1 3

13 33 3 32 2 2 2 2 2
  
      (ii)

41 4
5 53 3

 
 

 

(iii) 
1

1 1 3 5 25
5 3 15 15

1
3

7 7 7 7
7

    
    (iv)

1 1 1 1
5 5 5 513 17 (13 17) 221   

@ ê̂gúk^ú - �1.5

1. (i)
1
264 (ii)

1
532 (iii)

1
3125   Àÿ þíàÿ¿ [ÿç‚ÿößLÿÀÿ >

2. (i)
3
29 (ii)

2
532 (iii)

3
416 (iv)

1
3125


 Àÿ þíàÿ¿ [ÿç‚ÿößLÿÀÿ >

3. ÓÀÿÁÿLÿÀÿ : (i)
2 1
3 52 2 (ii)

7

3
1
3

 
 
 

(iii)
1
2

1
4

11

11
(iv)

1 1
2 27 8

4. 7 788 

(A) 0 (B) 148 (C) 498 (D) {Lÿò~Óçsç [ÿë{Üÿô

í̈‚ÿöÓóQ¿æ F¯ÿó
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1.6 cêLýûõg�:
FÜÿç Ašæß{Àÿ [ÿçþ§ AóÉSëÝçLÿ Ašß[ÿ Lÿàÿ >
1. ‘r’ Lÿë FLÿ ¨Àÿç{þß ÓóQ¿æ LÿëÜÿæ¾æF, {¾Dôvÿç ‘r’  Lÿë�

p
q  Àÿí{¨ÿ {àÿQæ¾æB¨æ{Àÿÿ > {¾Dôvÿçÿ �p H�q

¨í‚ÿöÓóQ¿æ F¯ÿó q  0 æ
2. FLÿ ÓóQ¿æ ‘s’ Lÿë A¨Àÿçþß ÓóQ¿æ LÿëÜÿæ¾æF, {¾Dôvÿçÿ {ÓÜÿç ÓóQ¿æLÿë� p

q
 Àÿí{¨ {àÿQæ¾æB¨æ{Àÿ[ÿæÜÿ],

   {¾Dôvÿç �p H q �¨í‚ÿöÓóQ¿æ F¯ÿó�q  0  æ
3.  ̈ ÷{†ÿ¿L  ̈ Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ Óþêþ ’ÿÉþçLÿ Lÿçºæ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ ÜÿëF > {ÓÜÿç¨Àÿç

{¾Dô ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ Óþêþ ’ÿÉþçLÿ Lÿçºæ AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ ÜÿëF {ÓÜÿç ÓóQ¿æsç FLÿ
¨Àÿç{þß ÓóQ¿æ A{s >

4. A¨Àÿç{þß ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨ AÓêþ A~Aæ¯ÿ̂ ÿ} A{s > {ÓÜÿç¨Àÿç {¾Dô ÓóQ¿æÀÿ ’ÿÉþçLÿ Àÿí¨
AÓêþ A~Aæ¯ÿˆÿ} ÜÿëF †ÿæÜÿæ FLÿ A¨Àÿç{þß ÓóQ¿æ A{s >

5. ÓþÖ ̈ Àÿç{þß F¯ÿó A¨Àÿç{þß ÓóQ¿æÀÿ Óþë’ÿæß {ÜÿDdç ̄ ÿæÖ¯ÿÓóQ¿æ >
6. r FLÿ ¨Àÿç{þß ÓóQ¿æ F¯ÿó�s FLÿ A¨Àÿç{þß ÓóQ¿æ {Üÿ{àÿ,� r + s F¯ÿó r – s A¨Àÿç{þß ÓóQ¿æ

F¯ÿó�rs F¯ÿó r
s

 A¨Àÿç{þß ÓóQ¿æ  ÜÿëF, {¾Dôvÿç�r  0  æ
7. a F¯ÿó�b ™[ÿ ̄ ÿæÖ¯ÿÓóQ¿æ {Üÿ{àÿ [ÿçþ§ A{μÿ’ÿSëÝçLÿ àÿæSëÜÿëF >

(i) ab a b (ii) a a
b b


(iii) a b a b a b    (iv) 2a b a b a b   

(v) 2
2a b a ab b   

8. 1
a b

 Àÿ ÜÿÀÿLÿë ¨Àÿç{þß LÿÀÿç¯ÿæ¨æBô FÜÿæLÿë Aæ{þ a b

a b




 ’ÿ´æÀÿæÿ Së~[ÿLÿÀë > {¾Dôvÿç a F¯ÿó�b

¨í‚ÿöÓóQ¿æ >
9. a > 0 FLÿ ¯ÿæÖ¯ÿ ÓóQ¿æ F¯ÿó�p , q  ¨Àÿç{þß ÓóQ¿æ {Üÿ{àÿ

(i) ap . aq = ap + q (ii) (ap)q = apq

(iii) 
p

p q
q

a
a

a
 (iv) apbp = (ab)p

5. [ÿçþ§ {LÿDô DNÿçSëÝçLÿ Ó†ÿ¿ ?
A) 403 + 203 = 40 203 

B) 123 I 103 = 12 103 

C) 143 + 144 = 14(3 4)

D) 203 × 23 = 2 )(3 11
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CHAPTER 2

2.1�

 †ÿë{þ ¨í¯ÿö {É÷~ê{Àÿ ¯ÿêfSæ~ç†ÿçLÿ ¨Àÿç¨÷LÿæÉ F¯ÿó {ÓSëÝçLÿÀÿ {¾æS, ÿ̄ç{ßæS, Së~[ÿÿ H ÜÿÀÿ~ ¨÷Lÿ÷çßæ
¯ÿçÌß{Àÿ Éçäæ àÿæμÿ LÿÀÿçAd > FÜÿæ ̄ ÿ¿†ÿê†ÿ {Lÿ{†ÿLÿ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç̈ ÷LÿæÉÀÿ DŒæ’ÿLÿêLÿÀÿ~ ̄ ÿçÌß{Àÿ þš
Éçäæ àÿæμÿ LÿÀÿçAd > {Lÿ{†ÿæsç ̄ ÿêfSæ~ç†ÿçLÿ A{μÿ’ÿLÿë þ{[ÿ ̈ LÿæA >

(x + y)2 = x2 + 2xy + y2

(x – y)2 = x2 – 2xy + y2

F¯ÿó x2 – y2 = (x + y) (x – y)
DŒæ’ÿLÿêLÿÀÿ~{Àÿ D¨{ÀÿæNÿ A{μÿ’ÿSëÝçÀÿ ̄ ÿ¿¯ÿÜÿæÀÿLÿë þ{[ÿÿ¨LÿæA > FÜÿç Ašæß{Àÿ {SæsçF [ÿç”}Î ̈ ÷LÿæÀÿ
¯ÿêfSæ~ç†ÿçLÿ ̈ Àÿç¨÷LÿæÉ F¯ÿó †ÿ†ÿúÓº¤ÿêß ̈ ’ÿæ ÿ̄ÁÿêÀÿ Éçäæ àÿæμÿ LÿÀÿç¯ÿæ ¾æÜÿæLÿë ̄ ÿÜÿë¨’ÿê {¯ÿæàÿç LÿëÜÿæ¾æF >
¯ÿÜÿë¨’ÿê DŒæ’ÿLÿêLÿÀÿ~{Àÿ μÿæS{ÉÌ D¨¨æ’ÿ¿ F¯ÿó DŒæ’ÿLÿ D¨¨æ’ÿ¿Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ Ó¸Lÿöêß jæ[ÿÿ Aæ{þ
àÿæμÿ   LÿÀÿç̄ ÿæ > †ÿ†ÿúÓ{èÿÓ{èÿ D¨{ÀÿæNÿ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç ÷̈LÿæÉSëÝçLÿ ̄ ÿ¿†ÿê†ÿ A[ÿ¿ {Lÿ{†ÿæsç ̄ ÿêfSæ~ç†ÿçLÿ
A{μÿ’ÿSëÝçLÿÀÿ DŒæ’ÿLÿêLÿÀÿ~ F¯ÿó þíàÿ¿æß[ÿÀÿ ̈ ÷{ßæS Ó¸Lÿöêß jæ[ÿ Afö[ÿ LÿÀÿç¯ÿæ >

2.2 

Aæ{þ fæ~ë{¾ {SæsçF ̀ ÿÁÿÀÿæÉçLÿë Óí`ÿæB¯ÿæ ̈ æBô FLÿ Óó{Lÿ†ÿ (AäÀÿ) ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF F¯ÿó DNÿ ̀ ÿÁÿÀÿæÉç
{¾{Lÿò~Óç ̄ ÿæÖ¯ÿ þíàÿ¿ ™æÀÿ~ LÿÀÿç$æF > Aæ{þ Óæ™æÀÿ~†ÿ… ̀ ÿÁÿÀÿæÉçSëÝçLÿë x, y, z �AäÀÿ ’ÿ́æÀÿæ Óí̀ ÿæB$æD >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨ 2x, 3x, – x, – 1

2
x B†ÿ¿æ’ÿç ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç¨÷LÿæÉ A{s > ÓþÖ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç ÷̈LÿæÉ

({SæsçF ×çÀÿÀÿæÉç)�× x Àÿí{¨ ÀÿÜÿç$æF > ̄ ÿ̂ ÿöþæ[ÿ Aæ{þ {SæsçF ̈ Àÿç̈ ÷LÿæÉ {àÿQ#̄ ÿæ ¾æÜÿæLÿç ({SæsçF ×çÀÿÀÿæÉç)
× ({SæsçF ̀ ÿÁÿÀÿæÉç) Àÿí{¨ ÀÿÜÿç$æF > F$#{Àÿ ×çÀÿÀÿæÉçsç Lÿ’~ {ÜÿæB¨æ{Àÿ Aæ{þ fæ~ç[ÿ$æD > F¨Àÿç ×{Áÿ
Aæ{þ ×çÀÿÀÿæÉç ̄ ÿ’ÿÁÿ{Àÿ a, b, c {àÿQ#$æDô > {†ÿ~ë ̈ Àÿç̈ ÷LÿæÉsç ax Àÿí{  ̈{àÿQæ¾æF >

  †ÿ$æ¨ç ×çÀÿÀÿæÉç H ̀ ÿÁÿÀÿæÉçLÿë Óí ÿ̀æD$#¯ÿæ AäÀÿ þš{Àÿ ̈ æ$öLÿ¿ ÀÿÜÿç$æF > {SæsçF [ÿç”}Î ̈ Àÿç×ç†ÿç{Àÿ
×çÀÿÀÿæÉçÀÿ þíàÿ¿ ̈ Àÿç¯ÿˆÿö[ÿÿ {ÜÿæB[ÿ$æF > A$öæ†ÿú ’ÿˆÿ ÓþÓ¿æ{Àÿ ×çÀÿÀÿæÉçÀÿ þíàÿ¿ A¨Àÿç¯ÿˆÿ}†ÿ Àÿ{Üÿ > Lÿç;ÿë
`ÿÁÿÀÿæÉçÀÿ þíàÿ¿ ̈ Àÿç ÿ̄ˆÿö[ÿ {ÜÿæB¨æ{Àÿ >
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¯ÿ̂ ÿöþæ[ÿ�3�FLÿLÿ ̄ ÿæÜÿë ̄ ÿçÉçÎ FLÿ ̄ ÿSö{ä†ÿ÷ [ÿççAæ¾æD > (`ÿç†ÿ÷ 2.1{’ÿQ) > FÜÿæÀÿ
¨ÀÿçÓêþæ {Lÿ{†ÿ ? ̄ ÿSö{ä†ÿ÷Àÿ ̀ ÿæ{Àÿæsç ̄ ÿæÜÿëÀÿ {’ÿðW¿öÀÿ ÓþÎç FÜÿæÀÿ ̈ ÀÿçÓêþæLÿë
Óí̀ ÿæF { ÿ̄æàÿç †ÿë{þ fæ~ > Fvÿæ{Àÿ ̈ ÷{†ÿ¿Lÿ ̄ ÿæÜÿë 3�FLÿLÿ ̄ ÿçÉçÎ F~ë ̈ ÀÿçÓêþæ 4×3,
A$öæ†ÿú�12 FLÿLÿ > 10 FLÿLÿ ̄ ÿæÜÿë ̄ ÿçÉçÎ ̄ ÿSö{ä†ÿ÷Àÿ ̈ ÀÿçÓêþæ {Lÿ{†ÿ {Üÿ ÿ̄ ?
4 × 10 FLÿLÿ A$öæ†ÿú�40 FLÿLÿ > ¾’ÿç ̈ ÷{†ÿ¿Lÿ ̄ ÿæÜÿëÀÿ {’ÿðW¿ö�x FLÿLÿ ÜÿëF (`ÿç†ÿ÷ 2.2),
{†ÿ{¯ÿ ¨ÀÿçÓêþæ�4x FLÿLÿ > F$#Àÿë ÓëØÎ {¾ ¯ÿæÜÿëÀÿ {’ÿðW¿ö ¨Àÿç¯ÿˆÿö[ÿ {Üÿ{àÿ
¨ÀÿçÓêþæ þš ̈ Àÿç¯ÿ ÿ̂ö[ÿ ÜÿëF >

PQRS�¯ÿSö{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿ [ÿç‚ÿöß LÿÀÿç¨æÀÿç¯ÿ Lÿç ? FÜÿæ�x × x = x2 ¯ÿSö
FLÿLÿ >�x2 FLÿ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç¨÷LÿæÉ > {ÓÜÿçμÿÁÿç�2x, x2 + 2x, x3 – x2 + 4x + 7
B†ÿ¿æ’ÿç Aæ{þ fæ~ç$#¯ÿæ {Lÿ{†ÿSëÝçF ̈ Àÿç¨÷LÿæÉ > Aæ{þ {’ÿQ#{àÿ {¾ D¨{ÀÿæNÿ
Ó ÿ̄ë ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç̈ ÷LÿæÉÀÿ ̀ ÿÁÿÀÿæÉçÀÿ Wæ†ÿ AQƒÓóQ¿æ Üÿ] A{s > FÜÿç Àÿí{¨ $#̄ ÿæ
ÓþÖ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç̈ ÷LÿæÉSëÝçLÿë FLÿ`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë̈ ’ÿê LÿëÜÿæ¾æF > D¨{ÀÿæNÿ
D’ÿæÜÿÀÿ~{Àÿ `ÿÁÿÀÿæÉç {ÜÿDdç�x > x3 – x2 + 4x + 7 {ÜÿDdç x `ÿÁÿÀÿæÉç ¯ÿçÉçÎ
¯ÿÜÿë¨’ÿê > {ÓÜÿç¨Àÿç�3y2 + 5y {ÜÿDdç y ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë̈ ’ÿê F¯ÿó  t2 + 4 {ÜÿDdç
t ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿê >

x2 + 2x ̄ ÿÜÿë¨’ÿê{Àÿ�x2 F¯ÿó 2x Lÿë ¨’ÿ LÿëÜÿæ¾æF > {ÓÜÿçμÿÁÿç�3y2 + 5y + 7 ¯ÿÜÿë̈ ’ÿê{Àÿ †ÿç{[ÿæsç ̈ ’ÿ�3y2,
5y H 7 Adç > †ÿë{þ�–x3 + 4x2 + 7x – 2 ¯ÿÜÿë¨’ÿê{Àÿ $#¯ÿæ ̈ ’ÿSëÝçLÿë {àÿQ#¨æÀÿç¯ÿ Lÿç ? FÜÿç ̄ ÿÜÿë¨’ÿê{Àÿ 4sç
¨’ÿ –x3, 4x2, 7x F¯ÿó�–2 ÀÿÜÿçdç >

¯ÿÜÿë¨’ÿê{Àÿ $#¯ÿæ ̈ ÷{†ÿ¿Lÿ ̈ ’ÿÀÿ {SæsçF {àÿQæFô ÓÜÿS ÀÿÜÿç$æF > –x3 + 4x2 + 7x – 2 {Àÿ x3 Àÿ ÓÜÿS
–1, x2 Àÿ ÓÜÿS�4, x Àÿ ÓÜÿS�7,  x0  Àÿ ÓÜÿS –2 A{s > �(x0 = 1 {¯ÿæàÿç þ{[ÿÀÿQ) >   x2 – x + 7 {Àÿ�x Àÿ
ÓÜÿS {Lÿ{†ÿ ?�–1 A{s >

2 þš FLÿ ̄ ÿÜÿë̈ ’ÿê A{s > ̄ ÿæÖ ÿ̄{Àÿ�2,�̀ 5,�7...�B†ÿ¿æ’ÿç ×çÀÿ ̄ ÿÜÿë̈ ’ÿêÀÿ D’ÿæÜÿÀÿ~ > ×çÀÿ ̄ ÿÜÿë̈ ’ÿê�»0μ�Lÿë
Éí[ÿ¿ ̄ ÿÜÿë¨’ÿê LÿëÜÿæ¾æF > ÓþÖ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿÀÿ ÓþíÜÿ{Àÿ FÜÿæ þëQ¿ μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ > FÜÿç ̄ ÿçÌß{Àÿ †ÿë{þ
Daÿ {É÷~ê{Àÿ ¨Þç̄ ÿ >

¯ÿˆÿöþæ[ÿ ̄ ÿêfSæ~ç†ÿçLÿ ¨Àÿç̈ ÷LÿæÉ 3,1  x
x

x  H 23 y y �Lÿë A[ÿëšæ[ÿ LÿÀÿ > †ÿë{þ fæ~ {¾  x + 1
x

 = x
+x–1  Àÿí{¨�{àÿQ#¨æÀÿç̄ ÿæ > Fvÿæ{Àÿ ’ÿḉ†ÿêß ̈ ’ÿÀÿ A$öæ†ÿú�x–1 Àÿ Wæ†ÿ –1, AQƒ ÓóQ¿æ [ÿë{Üÿô, {†ÿ~ë FÜÿç
¨Àÿç̈ ÷LÿæÉsç {SæsçF ̄ ÿÜÿë̈ ’ÿê {ÜÿæB¨æÀÿç̄ ÿ [ÿæÜÿ] >

ë̈~ç 3x   Lÿë�
1
2 3x   Àÿí{¨ {àÿQ#̈ æÀÿç̄ ÿæ > Fvÿæ{Àÿ x Àÿ Wæ†ÿ 1

2 , ¾æÜÿæ FLÿ AQƒ ÓóQ¿æ [ÿë{Üÿô > {†ÿ~ë
3x    ̄ ÿÜÿë¨’ÿê Lÿç ? [ÿæ, [ÿë{Üÿô > {†ÿ{¯ÿ 3 y  + y2 Lÿ~ {Üÿ¯ÿ ? FÜÿæ þš ̄ ÿÜÿë¨’ÿê {Üÿ¯ÿ [ÿæÜÿ] > (LÿæÜÿ]Lÿç ?)
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¾’ÿç {SæsçF ̄ ÿÜÿë¨’ÿê  x ̀ ÿÁÿÀÿæÉçLÿë {[ÿB Svÿç†ÿ {ÜÿæB$æF, {†ÿ{ ÿ̄ ̄ ÿÜÿë¨’ÿêsçLÿë �p(x) Lÿçºæ q(x) Lÿçºæ
r(x) ’ÿ́æÀÿæ Óí̀ ÿç†ÿ LÿÀÿæ¾æF >�D’ÿæÜÿÀÿ~ Ó´Àÿí¨ : Aæ{þ FÜÿçμÿÁÿç {àÿQ#¨æÀÿç¯ÿæ >

p(x)  = 2x2 + 5x – 3
q(x) = x3 –1
r(y) = y3 + y + 1
s(u) = 2 – u – u2 + 6u5

FLÿ ̄ ÿÜÿë¨’ÿê{Àÿ {¾{Lÿò~Óç(Óêþç†ÿ) ÓóQ¿Lÿ ̈ ’ÿ ÀÿÜÿç̈ æ{Àÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈  x150 + x149 + ...+ x2 +
x + 1 FÜÿæ FLÿ ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ�151sç ̈ ’ÿ ÀÿÜÿçdç >
      2x, 2, 5x3, –5x2, y F¯ÿó u4 ¯ÿÜÿë¨’ÿêSëÝçLÿë ™Àÿç[ÿçAæ¾æD > FÜÿç ̄ ÿÜÿë̈ ’ÿêSëÝçLÿ{Àÿ {Lÿ¯ÿÁÿ {SæsçF ̈ ’ÿ
ÀÿÜÿç$#¯ÿæÀÿ àÿä¿ Lÿàÿ Lÿç ? {Lÿ̄ ÿÁÿ FLÿþæ†ÿ÷ ̈ ’ÿ ÀÿÜÿç$#¯ÿæ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿë FLÿ¨’ÿê (monomials) LÿëÜÿæ¾æF >
(mono) þæ{[ÿ 1�Lÿë ¯ÿëlæF >
¯ÿˆÿöþæ[ÿ [ÿçþ§ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿë àÿä¿ LÿÀÿ >

p(x) = x + 1, q(x) = x2 – x, r(y) = y9 + 1, t(u) = u15 – u2

FÜÿç ̄ ÿÜÿë¨’ÿêSëÝçLÿ{Àÿ {Lÿ{†ÿæsç {àÿQæFô ̈ ’ÿ Adç ? ̈ ÷†ÿç ̄ ÿÜÿë¨’ÿê{Àÿ {Lÿ ÿ̄Áÿ ’ÿëBsç {àÿQæFô ̈ ’ÿ Adç >
FÜÿçμÿÁÿç ’ÿëBsç {àÿQæFô ̈ ’ÿ ÀÿÜÿë$#̄ ÿæ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿë ’ÿḉ̈ ’ÿê (’ÿḉ þæ{[ÿ ’ÿëB) LÿëÜÿæ¾æF >

{ÓÜÿçμÿÁÿç †ÿç{[ÿæsç {àÿQæFô ̈ ’ÿ ÀÿÜÿç$#¯ÿæ ̄ ÿÜÿë¨’ÿêSëÝçLÿë †ÿ÷ç¨’ÿê (†ÿ÷ç þæ{[ÿ †ÿç[ÿç) LÿëÜÿæ¾æF > {Lÿ{†ÿæsç
†ÿ÷ç¨’ÿêÀÿ D’ÿæÜÿÀÿ~ [ÿçþ§{Àÿ ’ÿçAæ¾æBdç >

p(x) = x + x2 + , q(x) = 2  + x – x2,
r(u) = u + u2 – 2, t(y) = y4 + y + 5.
    ¯ÿ̂ ÿöþæ[ÿ� p(x) = 3x7 – 4x6 + x + 9  ¯ÿÜÿë̈ ’ÿêLÿë àÿä¿LÿÀÿ >�x Àÿ Ó¯ÿöæ™#Lÿ Wæ†ÿ $#̄ ÿæ ̈ ’ÿsç Lÿ~ ?

FÜÿæ�3x7   > FÜÿç ̈ ’ÿ{Àÿ x Àÿ Wæ†ÿ�7�> {ÓÜÿç¨Àÿç�q(y) = 5y6 – 4y2 – 6 {Àÿ Ó¯ÿöæ™#Lÿ Wæ†ÿ $#¯ÿæ ¨’ÿsç�5y6  >
Fvÿæ{Àÿ�y Àÿ Wæ†ÿ�6�> {SæsçF ̄ ÿÜÿë¨’ÿêÀÿ ̀ ÿÁÿÀÿæÉçÀÿ Ó¯ÿöæ™#Lÿ Wæ†ÿLÿë {ÓÜÿç ̄ ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~ LÿëÜÿæ¾æF >
{†ÿ~ë 3x7 – 4x6 + x + 9 ¯ÿÜÿë¨’ÿêÀÿ ¨Àÿçþæ~�7�F¯ÿó�5y6 – 4y2 – 6 ¯ÿÜÿë¨’ÿêÀÿ ¨Àÿçþæ~�6�> {SæsçF
A~Éí[ÿ¿  ×çÀÿ ¯ÿÜÿë¨’ÿêÀÿ ¨Àÿçþæ~ Éí[ÿ A{s >

D’ÿæÜÿÀÿ~ 1 : [ÿçþ§ ̄ ÿÜÿë¨’ÿêSëÝçLÿÀÿ ̈ Àÿçþæ~ [ÿç‚ÿöß LÿÀÿ >
(i) x5 – x4 + 3 (ii) 2 – y2 – y3 + 2y8 (iii) 2

Óþæ™æ[ÿ : (i) ̀ ÿÁÿÀÿæÉçÀÿ Ó¯ÿöæ™#Lÿ Wæ†ÿ�5�> {†ÿ~ë ̄ ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~�5�>
(ii)�̀ ÿÁÿÀÿæÉçÀÿ Ó¯ÿöæ™#Lÿ Wæ†ÿ�8�> {†ÿ~ë ̄ ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~�8�>
(iii) Fvÿæ{Àÿ {Lÿ¯ÿÁÿ {SæsçF ̈ ’ÿ�2�’ÿˆÿ Adç > ¾æÜÿæLÿë�2x0 Àÿí{¨ {àÿQ#¨æÀÿç̄ ÿæ > {†ÿ~ë x Àÿ Wæ†ÿ�0 > {†ÿ~ë

¯ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~ »0μ�>

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

579þ {É÷~ê S~ç†ÿ

¯ÿÜÿë¨’ÿê

¯ÿˆÿöþæ[ÿ ¯ÿÜÿë¨’ÿêSëÝçLÿë àÿä¿LÿÀÿ >�p(x) = 4x + 5, q(y) = 2y, r(t) = t + 2 F¯ÿó s(u) = 3 – u æ
FSëÝçLÿ{Àÿ †ÿë{þ {Lÿò~Óç Óæ™æÀÿ~ àÿä~ àÿä¿ Lÿàÿ Lÿç ? ̈ ÷{†ÿ¿Lÿ ̄ ÿÜÿë̈ ’ÿêÀÿ ̈ Àÿçþæ~ {ÜÿDdç 1 >  ̈ Àÿçþæ~
1 ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿêSëÝçLÿë {ÀÿðQ#Lÿ ̄ ÿæ {ÀÿQêß ̄ ÿÜÿë¨’ÿê LÿëÜÿæ¾æF > {Lÿ{†ÿæsç {ÀÿðQ#Lÿ ̄ ÿÜÿë¨’ÿê ¾$æ : 2x – 1,

2 y + 1, 2 – u > ̄ ÿ̂ ÿöþæ[ÿ x ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ †ÿç{[ÿæsç ̈ ’ÿ ÀÿÜÿë$#̄ ÿæ FLÿ {ÀÿQêß ̄ ÿÜÿë̈ ’ÿê [ÿç‚ÿöß LÿÀÿç̄ ÿæLÿë {`ÿÎæ
LÿÀÿ > †ÿë{þ ̈ æÀÿç¯ÿ [ÿæÜÿ] > LÿæÀÿ~ x Lÿë {[ÿB {SæsçF {ÀÿðQ#Lÿ ̈ ’ÿÀÿ Ó¯ÿöæ™#Lÿ ’ÿëBsç ̈ ’ÿ ÀÿÜÿç$æF > {†ÿ~ë x
`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿðQ#Lÿ ̄ ÿÜÿë¨’ÿêÀÿ Óæ™æÀÿ~ Àÿí¨ ax + b Àÿí{¨ ÀÿÜÿç$æF > {¾Dôvÿæ{Àÿ a H b ×çÀÿ¨’ÿ,�a  0
(LÿæÜÿ]Lÿç ?) {ÓÜÿçμÿÁÿç ay + b,�y Àÿ {SæsçF {ÀÿQêß ̄ ÿÜÿë¨’ÿê >

[ÿçþ§ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿë ™Àÿç[ÿçAæ¾æD :
2x2 +  5, 5x2 + 3x + , x2 F¯ÿó x2 + 2

5 x

FSëÝçLÿÀÿ ̈ Àÿçþæ~ »2μ�{¯ÿæàÿç LÿÜÿç̈ æÀÿç̄ ÿ Lÿç ?�{SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~�2�†ÿæÜÿæLÿë ̄ ÿSö ̄ ÿÜÿë¨’ÿê
LÿëÜÿæ¾æF > {Lÿ{†ÿLÿ ̄ ÿSö ̄ ÿÜÿë¨’ÿêÀÿ D’ÿæÜÿÀÿ~ ¾$æ : 5 – y2, 4y + 5y2 F¯ÿó 6 – y – y2 > ̀ ÿæ{Àÿæsç μÿçŸ μÿçŸ
¨’ÿ ÀÿÜÿç$# ÿ̄æ FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {SæsçF ̄ ÿSö ̄ ÿÜÿë¨’ÿêLÿë †ÿë{þ {àÿQ#¨æÀÿç¯ÿ Lÿç ? †ÿë{þ fæ~ç¨æÀÿç¯ÿ {¾ FLÿ
`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {SæsçF ̄ ÿSö ̄ ÿÜÿë̈ ’ÿêÀÿ Ó¯ÿöæ™#Lÿ †ÿç{[ÿæsç ̈ ’ÿ Üÿ] ÀÿÜÿç$æF >  †ÿë{þ ¾’ÿç {Lÿ{†ÿæsç ̄ ÿSö ̄ ÿÜÿë¨’ÿêÀÿ
†ÿæàÿçLÿæ ̈ ÷Öì†ÿ LÿÀÿ, †ÿë{þ ̈ æB¯ÿ {¾ x ̀ ÿÁÿÀÿæÉçÀÿ {¾{Lÿò~Óç ¯ÿSö ̄ ÿÜÿë¨’ÿê ax2 + bx + c Àÿí{¨ ÀÿÜÿç$æF >
{¾Dôvÿæ{Àÿ a  0 F¯ÿó a, b, c ×çÀÿ¨’ÿ > {ÓÜÿçμÿÁÿç y ̀ ÿÁÿÀÿæÉçÀÿ {¾{Lÿò~Óç ̄ ÿSö ̄ ÿÜÿë̈ ’ÿê ay2 + by + c Àÿí{¨
ÀÿÜÿç$æF > {¾Dôvÿæ{Àÿ a  0 F¯ÿó a, b, c ×çÀÿ¨’ÿ >

{SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~�3�†ÿæÜÿæLÿë W[ÿ ¯ÿÜÿë¨’ÿê LÿëÜÿæ¾æF > x ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {Lÿ{†ÿSëÝçF W[ÿ
¯ÿÜÿë¨’ÿêÀÿ D’ÿæÜÿÀÿ~ ¾$æ :�4x3, 2x3 + 1, 5x3 + x2, 6x3 – x, 6 – x3, 2x3 + 4x2 + 6x + 7 > FLÿ `ÿÁÿÀÿæÉç
¯ÿçÉçÎ W[ÿ ̄ ÿÜÿë̈ ’ÿêÀÿ {Lÿ{†ÿæsç ̈ ’ÿ ÀÿÜÿç$æF { ÿ̄æàÿç †ÿë{þ μÿæ ÿ̄ëd ? FÜÿæÀÿ Ó ÿ̄öæ™#Lÿ 4sç ̈ ’ÿ ÀÿÜÿç̈ æÀÿç̄ ÿ >  FÜÿæLÿë
ax3 + bx2 + cx + d Àÿí{¨ {àÿQ#¨æÀÿç¯ÿ > {¾Dôvÿæ{Àÿ a  0, a, b, c, d  ×çÀÿ¨’ÿ >

¯ÿˆÿöþæ[ÿ †ÿë{þ {’ÿQ#àÿ {¾ {SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~�1,¨Àÿçþæ~�2,¨Àÿçþæ~�3�Àÿ Àÿí¨ LÿçμÿÁÿç
$æF? {SæsçF `ÿÁÿÀÿæÉçLÿë {[ÿB n ¨Àÿçþæ~ ¯ÿçÉçÎ {SæsçF ¯ÿÜÿë¨’ÿê †ÿë{þ {àÿQ#¨æÀÿç¯ÿ Lÿç ?
({¾Dôvÿæ{Àÿ n {¾{Lÿò~Óç {SæsçF S~[ÿ ÓóQ¿æ >) x Lÿë {[ÿB FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {SæsçF ̄ ÿÜÿë̈ ’ÿê ¾æÜÿæÀÿ
¨Àÿçþæ~ n Lÿë [ÿçþ§ Àÿí{¨ ̈ ÷LÿæÉ LÿÀÿæ¾æB¨æ{Àÿ >
 anx

n + an–1x
n–1 + . . . + a1x + a0

Fvÿæ{Àÿ a0, a1, a2, . . ., an B†ÿ¿æ’ÿç ×çÀÿ¨’ÿ F¯ÿó an  0 >
¾’ÿç�a0 = a1 = a2 = a3 = . . . = an = 0 (ÓþÖ ×çÀÿÀÿæÉç�»0μ) {†ÿ{¯ÿ Aæ{þ {SæsçF Éí[ÿ¿ ¯ÿÜÿë¨’ÿê

¨æB¯ÿæ > ¾æÜÿæLÿë »0μ�’ÿ´æÀÿæ Óí̀ ÿæ¾æF > Éí[ÿ¿ ̄ ÿÜÿë̈ ’ÿêÀÿ ̈ Àÿçþæ~ Lÿ~ {ÜÿæB¨æ{Àÿ ? Éí[ÿ¿ ̄ ÿÜÿë̈ ’ÿêÀÿ ̈ Àÿçþæ~
AÓójæLÿõ†ÿ A{s >

¯ÿˆÿöþæ[ÿ ̈ ¾¿ö;ÿ {Lÿ¯ÿÁÿ FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿê ̄ ÿçÌß{Àÿ Aæ{þ ÉçQ#{àÿ > FLÿæ™#Lÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ
¯ÿÜÿë¨’ÿê þš Aæ{þ {’ÿQ#¯ÿæLÿë ̈ æB ÿ̄æ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈  : x2 + y2 + xyz (Fvÿæ{Àÿ�x, y, z ̀ ÿÁÿÀÿæÉç)�¾æÜÿæ�3
`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {SæsçF ̄ ÿÜÿë¨’ÿê > {ÓÜÿç¨Àÿç p2 + q10 + r �(Fvÿæ{Àÿ p, q, r ̀ ÿÁÿÀÿæÉç),�u3 + v2 �(Fvÿæ{Àÿ u,
v ̀ ÿÁÿÀÿæÉç)�¾$æLÿ÷{þ 3�F¯ÿó�2�̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë̈ ’ÿê > FÜÿçμÿÁÿç ̄ ÿÜÿë̈ ’ÿê ̄ ÿçÌß{Àÿ †ÿë{þ ̈ Àÿ¯ÿ ÿ̂öê Óþß{Àÿ
¨÷æqÁÿμÿæ{¯ÿ Éçäæ àÿæμÿ LÿÀÿç¨æÀÿç¯ÿ >
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� 2.1
1. [ÿçþ§SëÝçLÿ þšÀÿë {LÿDôsç FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿê F¯ÿó {LÿDôsç [ÿë{Üÿô ? †ÿëþ DˆÿÀÿ Ó¨ä{Àÿ

LÿæÀÿ~ ’ÿÉöæA >
(i) 4x2 – 3x + 7(ii) y2 + 2 (iii) 3 2t t (iv) y + 2

y
(v) x10 + y3 + t50

2. [ÿçþ§× ̈ ÷{†ÿ¿Lÿ ̄ ÿÜÿë¨’ÿê{Àÿ�x2 Àÿ ÓÜÿS {àÿQ >
(i) 2 + x2 + x (ii) 2 – x2 + x3 (iii) 2

2
x x


 (iv) 2 1x 

3. 35�̈ Àÿçþæ~ ̄ ÿçÉçÎ {SæsçF ’ÿ´ç̈ ’ÿê F¯ÿó 100�̈ Àÿçþæ~ ̄ ÿçÉçÎ {SæsçF FLÿ̈ ’ÿêÀÿ {SæsçF {àÿQæFô
D’ÿæÜÿÀÿ~ ’ÿçA >

4. [ÿçþ§ ̈ ÷{†ÿ¿Lÿ ̄ ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~ {àÿQ >
(i) 5x3 + 4x2 + 7x       (ii)4 – y2             (iii) 5t – 7        (iv)  3

5. [ÿçþ§ ̄ ÿÜÿë¨’ÿêSëÝçLÿë {ÀÿðQ#Lÿ, ̄ ÿSö F¯ÿó W[ÿ ̄ ÿÜÿë¨’ÿê Àÿí{¨ ̄ ÿSöêLÿÀÿ~ LÿÀÿ >
(i) x2 + x (ii) x – x3 (iii) y + y2 + 4 (iv) 1 + x
(v) 3t (vi) r2 (vii) 7x3

6. ¾’ÿç P(x) = 6 57 32x x   F¯ÿó Q (x) = 5 37 1x x   SëÝçLÿ ̄ ÿÜÿë̈ ’ÿê ÜÿëA;ÿç,
{†ÿ{¯ÿ P (x) + Q (x)Àÿ ̈ Àÿçþæ~ {ÜÿDdç
(A) 11 (B) 6 (C) 8 (D) 19

2.3 ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ÿ
 ™Àÿç[ÿçA ¯ÿÜÿë¨’ÿê  p(x) = 5x3 – 2x2 + 3x – 2
�¾’ÿç p(x) Àÿ ÓþÖ ¨’ÿ{Àÿ x ¯ÿ’ÿÁÿ{Àÿ 1 ¨÷†ÿç×æ¨[ÿ Lÿ{àÿ, {†ÿ{¯ÿ Aæ{þ ̈ æB¯ÿæ

p(1) = 5 × (1)3 – 2 × (1)2 + 3 × (1) – 2
= 5 – 2 + 3 –2
= 4

{†ÿ{¯ÿ Aæ{þ LÿÜÿç¯ÿæ {¾ �x = 1 vÿæ{Àÿ�p(x) Àÿ þíàÿ¿�4 æ
{ÓÜÿç̈ Àÿç, p(0) =5(0)3 – 2(0)2 + 3(0) –2

= –2
†ÿë{þ�p(–1) Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿç¨æÀÿç¯ÿ Lÿç ?

D’ÿæÜÿÀÿ~�2: [ÿçþ§ ̄ ÿÜÿë¨’ÿêSëÝçLÿ{Àÿ ̀ ÿÁÿÀÿæÉçÀÿ Óí`ÿç†ÿ þíàÿ¿ A[ÿë¾æßê ¯ÿÜÿë¨’ÿêÀÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
(i) p(x) = 5x2 – 3x + 7, x = 1
(ii) q(y) = 3y3 – 4y + 11 , y = 2
(iii) p(t) = 4t4 + 5t3 – t2 + 6, t = a
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Óþæ™æ[ÿ : (i) p(x) = 5x2 – 3x + 7
� x ¯ÿ’ÿÁÿ{Àÿ 1 ×æ¨[ÿ Lÿ{àÿ�p(x) Àÿ þíàÿ¿

p(1) = 5(1)2 – 3(1) + 7
= 5 – 3 + 7 = 9

(ii) q(y) = 3y3 – 4y + 11

          y ¯ÿ’ÿÁÿ{Àÿ 2 ×æ¨[ÿ Lÿ{àÿ�q(y)�Àÿ þíàÿ¿
           q(2) =3(2)3 – 4(2) + 11  = 24 – 8 + 11  = 16 + 11

(iii) p(t) = 4t4 + 5t3 – t2 + 6
           t ¯ÿ’ÿÁÿ{Àÿ a ×æ¨[ÿ Lÿ{àÿ�p(t)�Àÿ þíàÿ¿
         p(a) =4a4 + 5a3 – a2 + 6

¯ÿˆÿöþæ[ÿ�p(x) = x – 1[ÿçAæ¾æD >
p(1) Àÿ þíàÿ¿ {Lÿ{†ÿ {Üÿ¯ÿ ?�sç¨çÀÿQ p(1) = 1 – 1 = 0 >
{¾{Üÿ†ÿë  p(1) = 0, {†ÿ{¯ÿ Aæ{þ LÿÜÿë�p(x) Àÿ 1�{ÜÿDdç Éí[ÿ¿þíàÿ¿ >
{ÓÜÿç¨Àÿç †ÿë{þ ̈ Àÿêäæ LÿÀÿç¨æÀÿç¯ÿ {¾, ¾’ÿç q(x) = x – 2 {†ÿ{¯ÿ�2,�q(x)Àÿ FLÿ Éí[ÿ¿þíàÿ¿ >
Óæ™æÀÿ~†ÿ… Aæ{þ LÿÜÿë {¾�p(x) {Àÿ p(c) = 0 {Üÿ{àÿ�c Lÿë�p(x)�Àÿ Éí[ÿ¿þíàÿ¿ LÿëÜÿæ¾æF >

†ÿë{þ àÿä¿LÿÀÿ {¾ ¯ÿÜÿë¨’ÿê  x – 1 Àÿ Éí[ÿ¿þíàÿ¿ ¨æB¯ÿæLÿë {Üÿ{àÿ x – 1 Lÿë�0 ÓÜÿ Óþæ[ÿ LÿÀÿç¯ÿæ
D`ÿç†ÿ >�A$öæ†ÿú�x – 1 = 0 {Üÿ{àÿ�x = 1> Fvÿæ{Àÿ Aæ{þ p(x) = 0 Lÿë ÿ̄Üÿë¨’ÿêÀÿ ÓþêLÿÀÿ~ {¯ÿæàÿç F¯ÿó 1�Lÿë
FÜÿæÀÿ D¨æ’ÿæ[ÿ ̄ ÿæ þíÁÿ {¯ÿæàÿç LÿÜÿç$æDô > {†ÿ~ë Aæ{þ LÿÜÿç æ̈Àÿç̄ ÿæ {¾ 1Lÿë x – 1 ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ Lÿçºæ
x – 1 = 0 ¯ÿÜÿë¨’ÿê ÓþêLÿÀÿ~Àÿ þíÁÿ >

¯ÿˆÿöþæ[ÿ ×çÀÿ ¯ÿÜÿë¨’ÿê�5Lÿë [ÿçAæ¾æD > FÜÿæÀÿ Éí[ÿ¿þíàÿ¿ Lÿ'~ ÜÿëF LÿÜÿç¨æÀÿç¯ÿ Lÿç ? FÜÿæÀÿ Éí[ÿ¿þíàÿ¿
[ÿ$æF > LÿæÀÿ~ x Àÿ {¾{Lÿò~Óç þíàÿ¿ ¨æBô�5x0 Àÿ þíàÿ¿�5�Üÿ] ÜÿëF > ¯ÿæÖ¯ÿ{Àÿ {¾{Lÿò~Óç A~Éí[ÿ¿ ×çÀÿ
¯ÿÜÿë̈ ’ÿêÀÿ Éí[ÿ¿þíàÿ¿ [ÿ$æF > {Üÿ{àÿ Éí[ÿ¿ ̄ ÿÜÿë̈ ’ÿêÀÿ Éí[ÿ¿þíàÿ¿ Lÿ~ ÜÿëF ? A†ÿF¯ÿ ̈ ÷†ÿç ̄ ÿæÖ¯ÿ ÓóQ¿æ, Éí[ÿ¿
¯ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ {ÜÿæB$æF >

D’ÿæÜÿÀÿ~�3:� x + 2 ¯ÿÜÿë¨’ÿêÀÿ –2 F¯ÿó 2 Éí[ÿ¿þíàÿ¿ ÜÿëF Lÿç [ÿæÜÿ] ¨Àÿêäæ LÿÀÿ >
Óþæ™æ[ÿ : þ{[ÿLÿÀÿ p(x) = x + 2
{†ÿ{¯ÿ�p(2) = 2 + 2 = 4, p(–2) = –2 + 2 = 0
{†ÿ~ë x + 2 ¯ÿÜÿë¨’ÿêÀÿ –2 FLÿ Éí[ÿ¿þíàÿ¿ A{s Lÿç;ÿë 2 [ÿë{Üÿô >
D’ÿæÜÿÀÿ~ 4 : p(x) = 2x + 1 ¯ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
Óþæ™æ[ÿ : p(x)�Àÿ Éí[ÿ¿þíàÿ¿ ¨æB¯ÿæLÿë {Üÿ{àÿ p(x) R�0�Lÿë Óþæ™æ[ÿ LÿÀÿç¯ÿæ ¾{$æ`ÿç†ÿ {Üÿ¯ÿ >
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  ¯ÿˆÿöþæ[ÿ�2x + 1 = 0 ,  x = 1–
2

{†ÿ~ë 1–
2  {ÜÿDdç�2x + 1 ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ >

¯ÿˆÿöþæ[ÿ ¾’ÿç�p(x) = ax + b, a  0 {SæsçF {ÀÿQêß ¯ÿÜÿë¨’ÿê, {†ÿ{¯ÿ�p(x) Àÿ Éí[ÿ¿þíàÿ¿ Lÿç¨Àÿç [ÿç‚ÿöß
LÿÀÿç̈ æÀÿç̄ ÿæ ? D’ÿæÜÿÀÿ~ 4 Àÿë Aæ{þ Lÿçdç ™æÀÿ~æ ̈ æB¯ÿæ > p(x) Àÿ {SæsçF Éí[ÿ¿þíàÿ¿ [ÿç‚ÿöß LÿÀÿç̄ ÿæLÿë {Üÿ{àÿ
p(x) = 0 ÓþêLÿÀÿ~Lÿë Óþæ™æ[ÿ LÿÀÿç¯ÿæ ¾{$æ`ÿç†ÿ >
¯ÿˆÿöþæ[ÿ�p(x) = 0 A$öæ†ÿú�ax + b = 0, a  0

           F~ë              ax = –b
           A$öæ†ÿú            x = – b

a
{†ÿ~ë, x = – b

a
,�p(x) Àÿ FLÿþæ†ÿ÷ Éí[ÿ¿þíàÿ¿ > A$öæ†ÿú {ÀÿQêß ¯ÿÜÿë¨’ÿêÀÿ FLÿþæ†ÿ÷ Éí[ÿ¿þíàÿ¿ ÀÿÜÿç$æF >

¯ÿˆÿöþæ[ÿ Aæ{þ LÿÜÿç¨æÀÿç¯ÿæ {¾ x – 1Àÿ Éí[ÿ¿þíàÿ¿ 1 F¯ÿó x + 2 Àÿ Éí[ÿ¿þíàÿ¿ – 2 >

D’ÿæÜÿÀÿ~�5 : �x2 – 2x ̄ ÿÜÿë¨’ÿêÀÿ 2�F¯ÿó 0�Éí[ÿ¿þíàÿ¿ ÜÿëF Lÿç [ÿæÜÿ] ¨Àÿêäæ LÿÀÿ >
Óþæ™æ[ÿ : þ{[ÿLÿÀÿ p(x) = x2 – 2x

            {†ÿ{¯ÿ,�     p(2) = 22 – 4 = 4 – 4 = 0

             F¯ÿó���p(0) = 0 – 0 = 0

A†ÿF¯ÿ,�x2 – 2x Àÿ�2�F¯ÿó�0�Éí[ÿ¿þíàÿ¿ ÜÿëF >

¯ÿˆÿöþæ[ÿ Aæþ ¨¾¿ö{¯ÿä~Àÿ †ÿæàÿçLÿæ ̈ ÷Öì†ÿ LÿÀÿ :
(i) {SæsçF ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ Éí[ÿ {Üÿ¯ÿæ Aæ¯ÿÉ¿Lÿ [ÿæÜÿ] >

(ii) {SæsççF ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ 0�{ÜÿæB¨æ{Àÿ >
(iii) ¨÷{†ÿ¿Lÿ {ÀÿQêß ̄ ÿÜÿë¨’ÿêÀÿ FLÿþæ†ÿ÷ Éí[ÿ¿þíàÿ¿ ÀÿÜÿç$æF >
(iv) {SæsçF ̄ ÿÜÿë¨’ÿêÀÿ FLÿæ™#Lÿ Éí[ÿ¿þíàÿ¿ ÀÿÜÿç$æF >

A[ÿëÉêÁÿ[ÿê�2.2
1. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ þíàÿ¿ vÿæ{Àÿ�5x – 4x2 + 3 Àÿ þæ[ÿ [ÿç‚ÿöß LÿÀÿ >

(i) x = 0 (ii) x = –1 (iii) x = 2

2. [ÿçþ§ ÷̈†ÿç ̄ ÿÜÿë¨’ÿêÀÿ p(0), p(1) F¯ÿó p(2) [ÿç‚ÿöß LÿÀÿ >
(i) p(y) = y2 – y + 1 (ii) p(t) = 2 + t + 2t2 – t3

(iii) p(x) = x3 (iv) p(x) = (x – 1) (x + 1)
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3. [ÿçþ§× ¨÷{†ÿ¿Lÿ ¯ÿÜÿë¨’ÿêÀÿ ¨æÉ´ö{Àÿ Óí`ÿæB$#¯ÿæ þíàÿ¿, ¯ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ ÜÿëF Lÿç [ÿæÜÿ] ¨Àÿêäæ
LÿÀÿ >
(i) p(x) = 3x + 1, x = 1–

3 (ii) p(x) = 5x – , x = 4
5

(iii) p(x) = x2 – 1, x = 1, –1 (iv) p(x) = (x + 1) (x – 2), x = – 1, 2
(v) p(x) = x2, x = 0 (vi) p(x) = lx + m, x = – m

l
(vii) p(x) = 3x2 – 1, x = 1 2,

3 3
 (viii) p(x) = 2x + 1, x = 1

2
4. [ÿçþ§ ̈ ÷†ÿç ̄ ÿÜÿë̈ ’ÿêÀÿ Éí[ÿ¿þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >

(i) p(x) = x + 5 (ii) p(x) = x – 5 (iii) p(x) = 2x + 5
(iv) p(x) = 3x – 2 (v) p(x) = 3x (vi) p(x) = ax, a  0
(vii) p(x) = cx + d, c  0, c, d  ̄ ÿæÖ¯ÿ ÓóQ¿æ >

2.4 ¯ÿÜÿë¨’ÿêÀÿ DŒæ’ÿLÿêLÿÀÿ~
¨í¯ÿö D’ÿæÜÿÀÿ~�10�Lÿë μÿàÿμÿæ{¯ÿ [ÿçÀÿêä~ LÿÀÿ > F$#Àÿë f~æ¾æF {¾ {¾{Üÿ†ÿë μÿæS{ÉÌ 1

2
q   
   = 0 {†ÿ{¯ÿ

(2t + 1),�q(t) Àÿ {SæsçF DŒæ’ÿLÿ > A$öæ†ÿú q(t) = (2t + 1) g(t)

{Lÿ{†ÿLÿ ̄ ÿÜÿë¨’ÿê g(t) ̈ æBô > FÜÿæ [ÿçþ§ D¨¨æ’ÿ¿Àÿ FLÿ Ó´†ÿ¦ ̈ Àÿç×ç†ÿç A{s >
DŒæ’ÿLÿ D¨¨æ’ÿ¿�: ¾’ÿç p(x) FLÿ ¯ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ¨Àÿçþæ~ n > 1 F¯ÿó a {¾{Lÿò~Óç {SæsçF ¯ÿæÖ¯ÿ
ÓóQ¿æ >
(i) ¾’ÿç p(a) = 0 ÜÿëF, {†ÿ{¯ÿ (x – a), p(x) Àÿ�FLÿ DŒæ’ÿLÿ {ÜÿæB$æF >
(ii)�¾’ÿç p(x) Àÿ FLÿ DŒæ’ÿLÿ (x – a) ÜÿëF, {†ÿ{¯ÿ��p(a) = 0 {Üÿ¯ÿ>
¨÷þæ~�:�μÿæS{ÉÌ D¨¨æ’ÿ¿ A[ÿë¾æßê

�p(x)=(x – a) q(x) + p(a)
(i) ¾’ÿç p(a) = 0 {†ÿ{¯ÿ p(x) = (x – a) q(x) ¾æÜÿæ�p(x) Àÿ x – a FLÿ DŒæ’ÿLÿ {¯ÿæàÿç ’ÿÉöæF >
(ii)�{¾{Üÿ†ÿë p(x) Àÿ x – a FLÿ DŒæ’ÿLÿ, {†ÿ{¯ÿ p(x) = (x – a) g(x) > {ÓÜÿç FLÿæ ̄ ÿÜÿë̈ ’ÿê g(x) ̈ æBô

¨÷¾ëf¿ > FÜÿç {ä†ÿ÷{Àÿ
 p(a) = (a – a) g(a) = 0

D’ÿæÜÿÀÿ~�6 : ̄ ÿÜÿë¨’ÿê x3 + 3x2 + 5x + 6 F¯ÿó�2x + 4 Àÿ x + 2 FLÿ DŒæ’ÿLÿ ÜÿëF Lÿç [ÿë{Üÿô ¨Àÿêäæ LÿÀÿ >
Óþæ™æ[ÿ : x + 2 Àÿ Éí[ÿ¿þíàÿ¿�–2 > þ{[ÿLÿÀÿ p(x) = x3 + 3x2 + 5x + 6 F¯ÿó�s(x) = 2x + 4 >
{†ÿ{ ÿ̄, p(–2) = (–2)3 + 3(–2)2 + 5(–2) + 6

= –8 + 12 – 10 + 6
= 0

A†ÿF¯ÿ, DŒæ’ÿLÿ D¨¨æ’ÿ¿ A[ÿë¾æßê ’ÿˆÿ ÿ̄Üÿë¨’ÿê �x3 + 3x2 + 5x + 6 Àÿ�x + 2 FLÿ DŒæ’ÿLÿ ÜÿëF >
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ë̈~ç, s(–2) = 2(–2) + 4 = 0

{†ÿ~ë�2x + 4 Àÿ (x + 2) FLÿ D¨¨æ’ÿ¿ > †ÿë{þ FÜÿæLÿë DŒæ’ÿLÿ D¨¨æ’ÿ¿ ¯ÿ¿¯ÿÜÿæÀÿ [ÿLÿÀÿç þš ¨Àÿêäæ
LÿÀÿç¨æÀÿç¯ÿ > {¾{Üÿ†ÿë 2x + 4 = 2(x + 2) >

D’ÿæÜÿÀÿ~�7�: ¾’ÿç 4x3 + 3x2 – 4x + k Àÿ�(x – 1)�{SæsçF DŒæ’ÿLÿ ÜÿëF, {†ÿ{¯ÿ�k Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >

Óþæ™æ[ÿ : {¾{Üÿ†ÿë (x – 1),�p(x) = 4x3 + 3x2 – 4x + k Àÿ DŒæ’ÿLÿ {†ÿ{¯ÿ�p(1) = 0

¯ÿˆÿöþæ[ÿ, p(1) = 4(1)3 + 3(1)2 – 4(1) + k

{†ÿ~ë,                                       4 + 3 – 4 + k = 0

A$öæ†ÿú k = –3

¯ÿˆÿöþæ[ÿ Aæ{þ DŒæ’ÿLÿ D¨¨æ’ÿ¿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç 2�Lÿçºæ�3�¨Àÿçþæ~ ¯ÿçÉçÎ {Lÿ{†ÿLÿ ¯ÿÜÿë¨’ÿêÀÿ
DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿç ÿ̄æ > ̈ í ÿ̄öÀÿë�x2 + lx + m μÿÁÿç ̄ ÿSö ̄ ÿÜÿë̈ ’ÿêÀÿ DŒæ’ÿLÿêLÿÀÿ~ ÓÜÿÿ†ÿë{þ Óë̈ Àÿç̀ ÿç†ÿ > FÜÿæÀÿ
þš¨’ÿ�lx Lÿë ax + bx Àÿí{¨ μÿèÿæ¾æF > ¾æÜÿæüÿÁÿ{Àÿ ab = m ÜÿëF > FÜÿç¨Àÿç þš ̈ ’ÿLÿë μÿæèÿç DŒæ’ÿLÿêLÿÀÿ~
LÿÀÿç¯ÿæ †ÿë{þ fæ~çd > ¯ÿˆÿöþæ[ÿ Aæ{þ ¯ÿÜÿë̈ ’ÿê ax2 + bx + c ({¾Dôvÿæ{Àÿ a  0 F¯ÿó a, b, c ×çÀÿ¨’ÿ) >
¯ÿSö¯ÿÜÿë¨’ÿê ax2 + bx + c Àÿ þš¨’ÿLÿë μÿæèÿç [ÿçþ§þ{†ÿ DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿæ¾æB$æF >
þ{[ÿLÿÀÿ FÜÿæÀÿ DŒæ’ÿLÿ ’ÿ´ß (px + q) F¯ÿó (rx + s)

{†ÿ{¯ÿ�ax2 + bx + c = (px + q) (rx + s) = pr x2 + (ps + qr) x + qs

Dμÿß¨sÀÿ x2 Àÿ ÓÜÿSSëÝçLÿë †ÿëÁÿ[ÿæ Lÿ{àÿ Aæ{þ ̈ æD, a = pr

{ÓÜÿç¨Àÿç�x Àÿ ÓÜÿSSëÝçLÿë †ÿëÁÿ[ÿæ LÿÀÿç̄ ÿæ ’ÿ´æÀÿæ Aæ{þ b = ps + qr

F¯ÿó ×çÀÿ̈ ’ÿSëÝçLÿë †ÿëÁÿ[ÿæ LÿÀÿç̄ ÿæ ’ÿ´æÀÿæ Aæ{þ c = qs ¨æD >
FÜÿæ ’ÿÉöæF {¾�ps F¯ÿó qr ’ÿ´ßÀÿ {¾æSüÿÁÿ b F¯ÿó Së~üÿÁÿ (ps)(qr) = (pr)(qs) = ac

{†ÿ~ë�ax2 + bx + c Lÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿç ÿ̄æ Óþß{Àÿ b Lÿë ’ÿëBsç ÓóQ¿æÀÿ {¾æSüÿÁÿ Àÿí{¨ {àÿQ#¯ÿæLÿë
¨Ýç$æF > ¾æÜÿæüÿÁÿ{Àÿ {ÓSëÝçLÿÀÿ Së~üÿÁÿ ac ÓÜÿ Óþæ[ÿ ÜÿëF > FÜÿæ ¯ÿçÌß{Àÿ Aæ{þ D’ÿæÜÿÀÿ~ 13�Àÿë
Ó í̧‚ÿö ™æÀÿ~æ ̈ æB¨æÀÿç¯ÿæ >

D’ÿæÜÿÀÿ~�8�: DŒæ’ÿLÿ D¨¨æ’ÿ¿Lÿë Aæ™æÀÿ LÿÀÿç  6x2 + 17x + 5 Àÿ þš¨’ÿLÿë μÿæèÿç DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿ >

Óþæ™æ[ÿ�1:�(þš¨’ÿLÿë μÿæèÿç¯ÿæ ’ÿ´æÀÿæ) : p,q ’ÿëBsç ÓóQ¿æ [ÿç‚ÿöß LÿÀÿ {¾¨ÀÿçLÿç p + q = 17 F¯ÿó
pq = 6 × 5 = 30 {Üÿ¯ÿ > {†ÿ{¯ÿ Aæ{þ DŒæ’ÿLÿ ÓþíÜÿ ¨æB¨æÀÿç¯ÿæ >

30�Àÿ DŒæ’ÿLÿ {¾æÝç {Qæfç ¯ÿæÜÿæÀÿ LÿÀÿ > �(1,30) , (2,15), (3,10) (5 ,6) B†ÿ¿æ’ÿç > F$#Àÿë�(2,15) {¾æÝçsç
p + q = 17 Àÿ Óþæ™æ[ÿ ÜÿëF >
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{†ÿ~ë�6x2 + 17x + 5 = 6x2 + (2 + 15)x + 5

= 6x2 + 2x + 15x + 5
= 2x(3x + 1) + 5(3x + 1)
= (3x + 1) (2x + 5)

Óþæ™æ[ÿ�2�:�(DŒæ’ÿLÿ D¨¨æ’ÿ¿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç)

6x2 + 17x + 5 = 2 17 56
6 6

x x   
 

 = 6 p(x) (þ{[ÿLÿÀÿ) ¾’ÿç a H b ’ÿ´ß�p(x) Àÿ Éí[ÿ¿þíàÿ¿ ÜÿëF,

{†ÿ{¯ÿ 6x2 + 17x + 5 = 6(x – a) (x – b) æ {†ÿ~ë�ab = 5
6 æ a H b [ÿçþ{;ÿ ¾$æÓ»¯ÿ ÓóQ¿æ ’ÿëBsç

{’ÿQ#[ÿçA > {ÓSëÝçLÿ  1 1 5 5, , , , 1
2 3 3 2

     �{ÜÿæB¨æ{Àÿ > ̄ ÿˆÿöþæ[ÿ 1 1 17 1 5
2 4 6 2 6

p        
   

  0. Lÿç;ÿë

1
3

p
 

 
 

 = 0, {†ÿ~ë, 1
3

x  
 

 ,�p(x) Àÿ {SæsçF DŒæ’ÿLÿ > {ÓÜÿç̈ Àÿç 5
2

x  
 

 þš FLÿ DŒæ’ÿLÿ {¯ÿæàÿç

¨÷{ ÿ̀Îæ ’ÿ´æÀÿæ †ÿë{þ [ÿç‚ÿöß LÿÀÿç¨æÀÿç̄ ÿ >

A†ÿF¯ÿ, 6x2 + 17x + 5 = 6 1 5
3 2

x x       
   

= 3 1 2 56
3 2

x x    
   
   

= (3x + 1) (2x + 5)

D¨{ÀÿæNÿ D’ÿæÜÿÀÿ~Àÿë þš¨’ÿ μÿæèÿç¯ÿæ ̈ •†ÿçsç A™#Lÿ D¨{¾æSê {¯ÿæàÿç ̈ Àÿçàÿäç†ÿ {ÜÿDdç > †ÿ$æ¨ç AæD
{SæsçF D’ÿæÜÿÀÿ~ [ÿçAæ¾æD >

D’ÿæÜÿÀÿ~�9 :  DŒæ’ÿLÿ D¨¨æ’ÿ¿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç y2 – 5y + 6 Àÿ DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿ >

Óþæ™æ[ÿ : ™Àÿç[ÿçA p(y) = y2 – 5y + 6 æ ¯ÿˆÿöþæ[ÿ, ¾’ÿç�p(y) = (y – a) (y – b) {Üÿ{àÿ ab = 6 Fvÿæ{Àÿ a
H b ×çÀÿæZÿ > {†ÿ~ë Aæ{þ p(y)�Àÿ DŒæ’ÿLÿ {Qæfç¯ÿæLÿë {Üÿ{àÿ 6�Àÿ DŒæ’ÿLÿSëÝçLÿ 1,2,3�H�6�̈ æB¯ÿæ >

¯ÿˆÿöþæ[ÿ�p(2) = 22 – (5 × 2) + 6 = 0

{†ÿ~ë�(y – 2),p(y) Àÿ {SæsçF DŒæ’ÿLÿ >
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{ÓÜÿçμÿÁÿç, p(3) = 32 – (5 × 3) + 6 = 0

A†ÿF¯ÿ, (y – 3) þš  y2 – 5y + 6 Àÿ A[ÿ¿ FLÿ DŒæ’ÿLÿ {Üÿ¯ÿ >
{†ÿ~ë,  y2 – 5y + 6 = (y – 2)(y – 3)

þ{[ÿÀÿQ�y2 – 5y + 6 Àÿ þš¨’ÿ –5y Lÿë μÿæèÿç ÿ̄æ ’ÿ´æÀÿæ þš DŒæ’ÿLÿ ̄ ÿæÜÿæÀÿ LÿÀÿæ¾æB¨æÀÿç¯ÿ >
¯ÿˆÿöþæ[ÿ Aæ{þ W[ÿ ̄ ÿÜÿë̈ ’ÿêSëÝçLÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿç̄ ÿæ > Fvÿæ{Àÿ þš¨’ÿ μÿæèÿç̄ ÿæ ̈ •†ÿçÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ D¨¾ëNÿ
{Üÿ¯ÿ [ÿæÜÿ] > Aæ{þ FÜÿæÀÿ ÷̈${þ A[ÿ¿ë[ÿ¿ {SæsçF DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿç¯ÿæ Aæ¯ÿÉ¿Lÿ > [ÿçþ§ D’ÿæÜÿÀÿ~Lÿë
àÿä¿LÿÀÿ >

D’ÿæÜÿÀÿ~�10 : x3 – 23x2 + 142x – 120 Lÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
Óþæ™æ[ÿ : ™Àÿç[ÿçA p(x) = x3 – 23x2 + 142x – 120

–120 Àÿ ÓþÖ Ó»æ¯ÿ¿ DŒæ’ÿLÿSëÝçLÿ {Qæfç ̄ ÿæÜÿæÀÿ LÿÀÿ > {ÓSëÝçLÿ ¾$æ :� ±1, ±2, ±3, ±4, ±5, ±6, ±8,
±10, ±12, ±15, ±20, ±24, ±30, ±60 >
¨÷¾[ÿ# ’ÿ´æÀÿæ Aæ{þ ̈ æB¯ÿæ  p(1) = 0 A†ÿF¯ÿ (x – 1) ,�p(x) Àÿ {SæsçF DŒæ’ÿLÿ >
¯ÿˆÿöþæ[ÿ Aæ{þ {’ÿQ#¯ÿæ {¾, x3 – 23x2 + 142x – 120 = x3 – x2 – 22x2 + 22x + 120x – 120

                                            = x2(x –1) – 22x(x – 1) + 120(x – 1) (LÿæÜÿ]Lÿç ?)

                                            = (x – 1) (x2 – 22x + 120)  (Fvÿæ{Àÿ x – 1FLÿ Óæ™æÀÿ~ ¨’ÿ)
 p(x) Lÿë x – 1 {Àÿ μÿæSLÿÀÿç þš Aæ{þ FÜÿæ ̈ æB¨æÀÿç¯ÿæ >
¯ÿ̂ ÿöþæ[ÿ�x2 – 22x + 120 Lÿë þš¨’ÿ μÿæèÿç¯ÿæ ’ÿ´æÀÿæ Lÿçºæ DŒæ’ÿLÿêLÿÀÿ~ D¨¨æ’ÿ¿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç DŒæ’ÿLÿ
[ÿç‚ÿöß LÿÀÿçÜÿëF > þš¨’ÿ μÿæèÿç¯ÿæ ’ÿ́æÀÿæ Aæ{þ ̈ æB ÿ̄æ

x2 – 22x + 120 = x2 – 12x – 10x + 120

= x(x – 12) – 10(x – 12)

= (x – 12) (x – 10)

{†ÿ~ë, x3 – 23x2 – 142x – 120 = (x – 1)(x – 10)(x – 12)

A[ÿëÉêÁÿ[ÿê�2.3
 1. [ÿçþ§ {LÿDô ¯ÿÜÿë¨’ÿêÀÿ  (x + 1) FLÿ DŒæ’ÿLÿ ÜÿëF [ÿçÀÿí¨~ LÿÀÿ >

(i) x3 + x2 + x + 1 (ii) x4 + x3 + x2 + x + 1
(iii) x4 + 3x3 + 3x2 + x + 1 (iv) x3 – x2 – 2 2 2x 

2. DŒæ’ÿLÿ D¨¨æ’ÿ¿ ̈ ÷{ßæS LÿÀÿç p(x) Àÿ�g(x) {SæsçF DŒæ’ÿLÿ ÜÿëF Lÿç [ÿæÜÿ] f~æA >
(i) p(x) = 2x3 + x2 – 2x – 1, g(x) = x + 1
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(ii)  p(x) = x3 + 3x2 + 3x + 1, g(x) = x + 2
(iii) p(x) = x3 – 4x2 + x + 6, g(x) = x – 3

3. [ÿçþ§ ¨÷{†ÿ¿Lÿ {ä†ÿ÷{Àÿ ¾’ÿç�p(x) Àÿ�x – 1�DŒæ’ÿLÿ ÜÿëF, {†ÿ{¯ÿ k Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
(i) p(x) = x2 + x + k (ii) p(x) = 2x2 + kx + 2

(iii) p(x) = kx2 – 2 x + 1 (iv) p(x) = kx2 – 3x + k

4. DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
(i) 12x2 – 7x + 1 (ii) 2x2 + 7x + 3
(iii) 6x2 + 5x – 6 (iv) 3x2 – x – 4

5. DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
(i) x3 – 2x2 – x + 2 (ii) x3 – 3x2 – 9x – 5
(iii) x3 + 13x2 + 32x + 20 (iv) 2y3 + y2 – 2y – 1

2.5 ¯ÿêfêSæ~ç†ÿçLÿ A{μÿ’ÿ
†ÿë{þ þ{[ÿ¨LÿæA {¾ {SæsçF ̄ ÿêfSæ~ç†ÿçLÿ A{μÿ’ÿ þæ{[ÿ, {SæsçF ̄ ÿêfSæ~ç†ÿçLÿ ÓþêLÿÀÿ~ ¾æÜÿæÀÿ ̀ ÿÁÿÀÿæÉçÀÿ
ÓþÖ þíàÿ¿ ̈ æBô ÓþêLÿÀÿ~sç Ó¯ÿö’ÿæ Ó†ÿ¿ {ÜÿæB$æF > †ÿë{þ ̈ í̄ ÿö {É÷~ê{Àÿ ̄ ÿêfSæ~ç†ÿçLÿ A{μÿ’ÿ ̄ ÿçÌß{Àÿ
ÉçQ#Ad >

A{μÿ’ÿ I : (x + y)2 = x2 + 2xy + y2

A{μÿ’ÿ II : (x – y)2 = x2 – 2xy + y2

A{μÿ’ÿ III : x2 – y2 = (x + y) (x – y)
A{μÿ’ÿ IV : (x + a) (x + b) = x2 + (a + b)x + ab

      ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç̈ ÷LÿæÉSëÝçLÿÀÿ DŒæ’ÿLÿêLÿÀÿ~{Àÿ D¨{ÀÿæNÿ ̄ ÿêfSæ~ç†ÿçLÿ A{μÿ’ÿSëÝçLÿÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ
†ÿë{þ LÿÀÿç$æB¨æÀÿ > ̄ ÿçμÿçŸ S~[ÿæ{Àÿ FÜÿæÀÿ ̄ ÿÜÿëÁÿ ̄ ÿ¿¯ÿÜÿæÀÿ †ÿë{þ {’ÿQ#¯ÿæLÿë ̈ æB¯ÿ >
D’ÿæÜÿÀÿ~ 11 : D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§SëÝçLÿÀÿ Së~üÿÁÿ [ÿç‚ÿöß LÿÀÿ >

(i) (x + 3) (x + 3) (ii) (x – 3) (x + 5)
Óþæ™æ[ÿ : (i) Fvÿæ{Àÿ Aæ{þ A{μÿ’ÿ I ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç¯ÿæ >
 (x + y)2 = x2 + 2xy + y2 {Àÿ y ×æ[ÿ{Àÿ 3 ¨÷†ÿç×æ¨[ÿ Lÿ{àÿ, Aæ{þ ̈ æB¯ÿæ

(x + 3) (x + 3) = (x + 3)2 = x2 + 2(x)(3) + (3)2

= x2 + 6x + 9
(ii) Fvÿæ{Àÿ Aæ{þ A{μÿ’ÿ IV A$öæ†ÿú (x + a) (x + b) = x2 + (a + b)x + ab ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç ÿ̄æ >

Aæ{þ ¨æB¯ÿæ�(x – 3) (x + 5) = x2 + (–3 + 5)x + (–3)(5)
= x2 + 2x – 15
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D’ÿæÜÿÀÿ~ 12 : ¨÷Lÿõ†ÿ Së~[ÿ [ÿLÿÀÿç�105 × 106 Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
Óþæ™æ[ÿ : 105 × 106 = (100 + 5) × (100 + 6)

= (100)2 + (5 + 6) (100) + (5 × 6), (A{μÿ’ÿ IVÀÿë)
= 10000 + 1100 + 30

= 11130

D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ’ÿˆÿ ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç¨÷LÿæÉÀÿ Së~üÿÁÿ [ÿç‚ÿöß[ÿ †ÿë{þ {’ÿQ#¯ÿæLÿë ̈ æBàÿ >
FSëÝçLÿ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç ̄ ÿêfSæ~ç†ÿçLÿ ̈ Àÿç̈ ÷LÿæÉSëÝçLÿÀÿ DŒæ’ÿLÿêLÿÀÿ~ þš LÿÀÿæ¾æB¨æ{Àÿ > [ÿçþ§ D’ÿæÜÿÀÿ~SëÝçLÿë
{’ÿQ >
D’ÿæÜÿÀÿ~ 13 : DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿ >

(i) 49a2 + 70ab + 25b2 (ii) 
2

225
4 9

y
x 

Óþæ™æ[ÿ : (i) Fvÿæ{Àÿ †ÿë{þ àÿä¿ LÿÀÿ {¾
49a2 = (7a)2, 25b2 = (5b)2, 70ab = 2(7a) (5b)

’ÿˆÿ ̈ Àÿç ÷̈LÿæÉLÿë                       x2 + 2xy + y2 ÓÜÿ †ÿëÁÿ[ÿæ Lÿ{àÿ Aæ{þ ¨æB¯ÿæ  x = 7a F¯ÿó y = 5b æ
A{μÿ’ÿ I Àÿë Aæ{þ ̈ æB ÿ̄æ

49a2 + 70ab + 25b2 = (7a + 5b)2 = (7a + 5b) (7a + 5b)

(ii) 
2 22

225 5– –
4 9 2 3

y y
x x       

   

A{μÿ’ÿ�III ÓÜÿ †ÿëÁÿ[ÿæ Lÿ{àÿ Aæ{þ ̈ æB¯ÿæ

¯ÿˆÿöþæ[ÿ ̈ ¾¿ö;ÿ ̄ ÿ¿¯ÿÜÿõ†ÿ A{μÿ’ÿSëÝçLÿ ’ÿḉ¨’ÿêÀÿ Së~üÿÁÿ ÓÜÿ Ó¸Lÿ}†ÿ A{s > ̄ ÿˆÿöþæ[ÿ A{μÿ’ÿ I Àÿ ̈ ÷{ßæS
’ÿ´æÀÿæ †ÿ÷ç¨’ÿê�x + y + z F¯ÿó�(x + y + z)2 Lÿë ̄ ÿçÖæÀÿ LÿÀÿç¯ÿæ >
              ™Àÿç[ÿçA x + y = t

(x + y + z)2 = (t + z)2

= t2 + 2tz + t2                                                     (A{μÿ’ÿ I)
= (x + y)2 + 2(x + y)z + z2                                ( t Àÿ þíàÿ¿Lÿë ̈ ÷†ÿç×æ¨[ÿ Lÿ{àÿ)

 =
2 25 –

2 3
y

x   
   
   

2
225 –

4 9
y

x

 =
5 5
2 3 2 3

y y
x x       

   
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= x2 + 2xy + y2 + 2xz + 2yz + z2    (A{μÿ’ÿ I Àÿë)
= x2 + y2 + z2 + 2xy + 2yz + 2zx  (¨’ÿSëÝçLÿë ̈ ë[ÿ… ÓfæB ÿ̄æ ’ÿ́æÀÿæ)

{†ÿ~ë Aæ{þ [ÿçþ§ A{μÿ’ÿsç ̈ æB¯ÿæ
A{μÿ’ÿ V : (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx
sçª~ê: ’ÿäç~ ̈ æÉ´ö ̈ Àÿç¨÷LÿæÉLÿë ̄ ÿæþ ̈ æÉ´öÀÿ ̄ ÿçÖæÀÿ Àÿí¨ {¯ÿæàÿç LÿÜÿë > þ{[ÿÀÿQ (x + y + z)2 Àÿ ̄ ÿçÖæÀÿ{Àÿ
†ÿç{[ÿæsç ̄ ÿSö ̈ ’ÿ F¯ÿó †ÿç{[ÿæsç Së~üÿÁÿ ̈ ’ÿ ̄ ÿç’ÿ¿þæ[ÿ >

D’ÿæÜÿÀÿ~�14�: (3a + 4b + 5c)2 Lÿë ¯ÿçÖæÀÿ LÿÀÿ >
Óþæ™æ[ÿ : ’ÿˆÿ ̈ Àÿç¨÷LÿæÉLÿë (x + y + z)2 ÓÜÿ †ÿëÁÿ[ÿæ Lÿ{àÿ, Aæ{þ ̈ æB ÿ̄æ

x = 3a, y = 4b, z = 5c

A{μÿ’ÿ�V Àÿë
(3a + 4b + 5c)2 = (3a)2 + (4b)2 + (5c)2 + 2(3a)(4b) + 2(4b)(5c) + 2(5c)(3a)

= 9a2 + 16b2 + 25c2 + 24ab + 40bc + 30ac

D’ÿæÜÿÀÿ~15: (4a – 2b – 3c)2 Lÿë ¯ÿçÖæÀÿ LÿÀÿ >
Óþæ™æ[ÿ : A{μÿ’ÿ V Àÿë
(4a – 2b – 3c)2 = [4a + (–2b) + (–3c)]2

= (4a)2 + (–2b)2 + (–3c)2 + 2(4a)(–2b) + 2(–2b)(–3c) + 2(–3c)(4a)
= 16a2 + 4b2 + 9c2 – 16ab + 12bc – 24ac

D’ÿæÜÿÀÿ~16  : 4x2 + y2 + z2 – 4xy – 2yz + 4xz Lÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
Óþæ™æ[ÿ : 4x2 + y2 + z2 – 4xy – 2yz + 4xz = (2x)2 + (–y)2 + (z)2 + 2(2x)(–y)

+ 2(–y)(z) + 2(2x)(z)
= [2x + (–y) + z]2   (A{μÿ’ÿ VÀÿë)
= (2x – y + z)2 = (2x – y + z)(2x – y + z)

¯ÿˆÿöþæ[ÿ ̈ ¾¿ö;ÿ Aæ{þ ’ÿ´ç†ÿêß ¨Àÿçþæ~ ̄ ÿçÉçÎ A{μÿ’ÿSëÝçLÿÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ Ó¸Lÿö{Àÿ fæ~ç{àÿ > ̄ ÿˆÿöþæ[ÿ
A{μÿ’ÿ�I Lÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç (x + y)3 Lÿë ̄ ÿçÖæÀÿ LÿÀÿç¯ÿæ >

(x + y)3 = (x + y) (x + y)2

= (x + y)(x2 + 2xy + y2)
= x(x2 + 2xy + y2) + y(x2 + 2xy + y2)
= x3 + 2x2y + xy2 + x2y + 2xy2 + y3

= x3 + 3x2y + 3xy2 + y3

= x3 + y3 + 3xy(x + y)
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{†ÿ~ë Aæ{þ [ÿçþ§ A{μÿ’ÿ ̈ æB¯ÿæ
A{μÿ’ÿ�VI : (x + y)3 = x3 + y3 + 3xy (x + y)

 A{μÿ’ÿ VI {Àÿ�y ̄ ÿ’ÿÁÿ{Àÿ�–y ̈ ÷†ÿç×æ¨[ÿ Lÿ{àÿ, Aæ{þ ̈ æB¯ÿæ
A{μÿ’ÿ VII : (x – y)3 = x3 – y3 – 3xy(x – y)

= x3 – 3x2y + 3xy2 – y3

D’ÿæÜÿÀÿ~�17 : [ÿçþ§ W[ÿSëÝçLÿë ̄ ÿçÖæÀÿ LÿÀÿ >
(i) (3a + 4b)3 (ii) (5p – 3q)3

Óþæ™æ[ÿ�: (i) ’ÿˆÿ ̈ Àÿç¨÷LÿæÉLÿë (x + y)3 ÓÜÿ †ÿëÁÿ[ÿæ Lÿ{àÿ, Aæ{þ ̈ æB¯ÿæ

x = 3a F¯ÿó y = 4b

A{μÿ’ÿ�VI Lÿë ̄ ÿ¿¯ÿÜÿæÀÿ Lÿ{àÿ Aæ{þ ̈ æB¯ÿæ
(3a + 4b)3 = (3a)3 + (4b)3 + 3(3a)(4b)(3a + 4b)

= 27a3 + 64b3 + 108a2b + 144ab2

(ii) [ÿçþ§ ̈ Àÿç¨÷LÿæÉLÿë  (x – y)3 ÓÜÿ †ÿëÁÿ[ÿæ Lÿ{àÿ Aæ{þ ̈ æB¯ÿæ
x = 5p,  y = 3q.

A{μÿ’ÿ VII ̄ ÿ¿ ÿ̄ÜÿæÀÿ Lÿ{àÿ Aæ{þ ̈ æB¯ÿæ
(5p – 3q)3 = (5p)3 – (3q)3 – 3(5p)(3q)(5p – 3q)

= 125p3 – 27q3 – 225p2q + 135pq2

D’ÿæÜÿÀÿ~ 18 : D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§SëÝçLÿÀÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
(i) (104)3 (ii) (999)3

Óþæ™æ[ÿ�: (i) (104)3 = (100 + 4)3

= (100)3 + (4)3 + 3(100)(4)(100 + 4)
(A{μÿ’ÿ VI Àÿë)

= 1000000 + 64 + 124800
= 1124864

(ii) (999)3 = (1000 – 1)3

= (1000)3 – (1)3 – 3(1000)(1)(1000 – 1)
(A{μÿ’ÿ VII Àÿë)

= 1000000000 – 1 – 2997000
= 997002999
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D’ÿæÜÿÀÿ~�19 : 8x3 + 27y3 + 36x2y + 54xy2 Lÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
Óþæ™æ[ÿ : ’ÿˆÿ ̈ Àÿç¨÷LÿæÉLÿë [ÿçþ§þ{†ÿ {àÿQ#¨æÀÿç¯ÿæ >

= (2x)3 + (3y)3 + 3(4x2)(3y) + 3(2x)(9y2)
= (2x)3 + (3y)3 + 3(2x)2(3y) + 3(2x)(3y)2

= (2x + 3y)3 ( A{μÿ’ÿ�VI Àÿë)
= (2x + 3y)(2x + 3y)(2x + 3y)

¯ÿˆÿöþæ[ÿ� (x + y + z)(x2 + y2 + z2 – xy – yz – zx) Lÿë ™Àÿç[ÿçA
¯ÿçÖæÀÿ LÿÀÿç̄ ÿæ ’ÿ´æÀÿæ Aæ{þ [ÿçþ§ Së~üÿÁÿ ̈ æB¯ÿæ
x(x2 + y2 + z2 – xy – yz – zx) + y(x2 + y2 + z2 – xy – yz – zx)
+ z(x2 + y2 + z2 – xy – yz – zx) = x3 + xy2 + xz2 – x2y – xyz – zx2 + x2y

+ y3 + yz2 – xy2 – y2z – xyz + x2z + y2z + z3 – xyz – yz2 – xz2

= x3 + y3 + z3 – 3xyz (ÓÀÿÁÿêLÿÀÿ~ ’ÿ´æÀÿæ)
{†ÿ{¯ÿ Aæ{þ [ÿçþ§ A{μÿ’ÿsç ̈ æB¯ÿæ
A{μÿ’ÿ�VIII : x3 + y3 + z3 – 3xyz = (x + y + z)(x2 + y2 + z2 – xy – yz – zx)

D’ÿæÜÿÀÿ~ 20 : 8x3 + y3 + 27z3 – 18xyz Lÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
Óþæ™æ[ÿ� : Fvÿæ{Àÿ Aæ{þ ̈ æB¯ÿæ

8x3 + y3 + 27z3 – 18xyz

= (2x)3 + y3 + (3z)3 – 3(2x)(y)(3z)
= (2x + y + 3z)[(2x)2 + y2 + (3z)2 – (2x)(y) – (y)(3z) – (2x)(3z)]
= (2x + y + 3z) (4x2 + y2 + 9z2 – 2xy – 3yz – 6xz)

A[ÿëÉêÁÿ[ÿê�2.4
1. D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§ Së~üÿÁÿSëÝçLÿ [ÿç‚ÿöß LÿÀÿ >

(i) (x + 4) (x + 10) (ii) (x + 8) (x – 10)     (iii) (3x + 4) (3x – 5)
(iv) (y2 + 3

2
) (y2 – 3

2
) (v) (3 – 2x) (3 + 2x)

2. ¨÷Lÿõ†ÿ Së~[ÿ [ÿLÿÀÿç [ÿçþ§SëÝçLÿÀÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
(i) 103 × 107 (ii) 95 × 96 (iii) 104 × 96

3. D¨¾ëNÿ A{μÿ’ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç DŒæ’ÿLÿ [ÿç‚ÿöß LÿÀÿ >
(i) 9x2 + 6xy + y2 (ii) 4y2 – 4y + 1 (iii) x2 – 

2

100
y
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4. D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§SëÝçLÿë ̄ ÿçÖæÀÿ LÿÀÿ >
(i) (x + 2y + 4z)2 (ii) (2x – y + z)2 (iii) (–2x + 3y + 2z)2

(iv) (3a – 7b – c)2 (v) (–2x + 5y – 3z)2 (vi)
21 1 1

4 2
a b    

5. DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
(i) 4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz

(ii)2x2 + y2 + 8z2 – 2 2 xy + 4 2 yz – 8xz

6. [ÿçþ§ W[ÿSëÝçLÿë ̄ ÿçÖæÀÿ LÿÀÿ >
(i) (2x + 1)3 (ii) (2a – 3b)3 (iii)

33 1
2

x   
(iv)

32
3

x y   
7. D¨¾ëNÿ A{μÿ’ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§SëÝçLÿë þíàÿ¿æß[ÿ LÿÀÿ >

(i) (99)3 (ii) (102)3 (iii) (998)3

8. [ÿçþ§SëÝçLÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
(i) 8a3 + b3 + 12a2b + 6ab2 (ii) 8a3 – b3 – 12a2b + 6ab2

(iii) 27 – 125a3 – 135a + 225a2 (iv) 64a3 – 27b3 – 144a2b + 108ab2

(v) 27p3 – 1
216

 – 29 1
2 4

p p

9. ÓvÿçLÿ†ÿæ ¨Àÿêäæ LÿÀÿ >: (i) x3 + y3 = (x + y) (x2 – xy + y2)
                              (ii) x3 – y3 = (x – y) (x2 + xy + y2)

10.  [ÿçþ§SëÝçLÿë DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ >
                     (i) 27y3 + 125z3 (ii) 64m3 – 343n3

[Óí`ÿ[ÿæ : ̈ ÷É§ 9 Lÿë {’ÿQ]
11. DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿ: 27x3 + y3 + z3 – 9xyz

12.  ÓvÿçLÿ†ÿæ ¨Àÿêäæ LÿÀÿ : x3 + y3 + z3 – 3xyz = 2 2 21 ( ) ( ) ( ) ( )
2

x y z x y y z z x        

13.  ¾’ÿç x + y + z = 0, {†ÿ{¯ÿ� x3 + y3 + z3 = 3xyz {¯ÿæàÿç ’ÿÉöæA >
14.  [ÿçþ§ W[ÿSëÝçLÿë ̈ ÷Lÿõ†ÿ S~[ÿæ [ÿLÿÀÿç þíàÿ¿æß[ÿ LÿÀÿ >

(i) (–12)3 + (7)3 + (5)3

(ii) (28)3 + (–15)3 + (–13)3

15. �[ÿçþ§ ̈ ÷’ÿˆÿ Aæß†ÿ{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿSëÝçLÿë {’ÿðW¿ö H ̈ ÷×Àÿ Ó»æ¯ÿ¿ ̈ Àÿç̈ ÷LÿæÉ [ÿç‚ÿöß LÿÀÿ >

  {ä†ÿ÷üÿÁÿ :�  25a2 – 35a + 12          {ä†ÿ÷üÿÁÿ :     35y2 + 13y –12

                                           (i) (ii)
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16. �[ÿçþ§ W[ÿSëÝçLÿÀÿ W[ÿüÿÁÿ [ÿçþ{;ÿ þæ¨SëÝçLÿÀÿ Ó»æ¯ÿ¿ ̈ Àÿç¨÷LÿæÉ [ÿç‚ÿöß LÿÀÿ >
   Aæß†ÿ[ÿ:      3x2 – 12x                    Aæß†ÿ[ÿ :   12ky2 + 8ky – 20k

                                      (i)        (ii)
17.  {SæsçF lçA ¯ÿçàÿç̃èÿú ¯ÿâLÿú ÓÜÿç†ÿ {QÁÿëdç, {ÓÜÿç ¯ÿâLÿúÀÿ Aæß†ÿ[ÿ/W[ÿüÿÁÿ/W[ÿ ̈ Àÿçþæ~

3 2( ) 4 4V x x xx  
{†ÿ{¯ÿ {ÓÜÿç ̄ ÿâLÿúÀÿ †ÿç{[ÿæsç þæ¨SëÝçLÿ Lÿ'~?

2.6�þëQ¿æóÉ :
FÜÿç Ašæß{Àÿ Aæ{þ ¾æÜÿæÓ¯ÿë ÉçQ#{àÿ >
1. FLÿ`ÿÁÿÀÿæÉç�x Lÿë {[ÿB�n †ÿþ ̈ Àÿçþæ~ ̄ ÿçÉçÎ ̄ ÿêfSæ~ç†ÿçLÿ ¨Àÿç ÷̈LÿæÉ�p(x)�Lÿë

p(x) = anx
n + an–1x

n – 1 + . . . + a2x
2 + a1x + a0  Àÿí{¨ {àÿQæ¾æF >

Fvÿæ{Àÿ�a0, a1, a2, . . ., an ×çÀÿæZÿ F¯ÿó�an  0

a0, a1, a2, . . ., an ¾$æLÿ÷{þ�x0, x, x2, . . ., xn Àÿ ÓÜÿS As;ÿç,F¯ÿó n Lÿë ’ÿˆÿ ̄ ÿÜÿë¨’ÿêÀÿ ̈ Àÿçþæ~
LÿëÜÿæ¾æF >�anx

n, an–1 xn–1, ..., a0 B†ÿ¿æ’ÿçLÿë ¯ÿÜÿë¨’ÿêÀÿ ¨’ÿ LÿëÜÿæ¾æF >
2. {SæsçF ̈ ’ÿ ̄ ÿçÉçÎ ̄ ÿÜÿë̈ ’ÿêLÿë FLÿ¨’ÿê LÿëÜÿæ¾æF >
3. ’ÿëBsç ̈ ’ÿ ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿêLÿë ’ÿḉ¨’ÿê LÿëÜÿæ¾æF >
4. †ÿç{[ÿæsç ̈ ’ÿ ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿêLÿë †ÿ÷ç¨’ÿê LÿëÜÿæ¾æF >
5. {SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~ FLÿ †ÿæÜÿæLÿë {ÀÿQêß ̄ ÿÜÿë¨’ÿê LÿëÜÿæ¾æF >
6. {SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~ ’ÿëB †ÿæÜÿæLÿë ̄ ÿSö ̄ ÿÜÿë¨’ÿê LÿëÜÿæ¾æF >
7. {SæsçF ̄ ÿÜÿë¨’ÿê ¾æÜÿæÀÿ ̈ Àÿçþæ~ †ÿç[ÿç †ÿæÜÿæLÿë W[ÿ ̄ ÿÜÿë¨’ÿê LÿëÜÿæ¾æF >
8. ¯ÿÜÿë¨’ÿê p(x) Àÿ {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ�a ¨æBô�p(a) = 0 {Üÿ{àÿ, a, ¯ÿÜÿë¨’ÿê p(x) Àÿ Éí[ÿ¿þíàÿ¿

ÜÿëF > FÜÿç {ä†ÿ÷{Àÿ a Lÿë ÓþêLÿÀÿ~ p(x) = 0 Àÿ þíÁÿ {¯ÿæàÿç þš LÿëÜÿæ¾æF >
9. FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {SæsçF ̄ ÿÜÿë̈ ’ÿêÀÿ Éí[ÿ¿þíàÿ¿ A[ÿ[ÿ¿ A{s > {SæsçF A~Éí[ÿ¿ ×çÀÿÀÿæÉç ̄ ÿÜÿë̈ ’ÿêÀÿ

Éí[ÿ¿þíàÿ¿ [ÿ$æF > ̈ ÷†ÿç ̄ ÿæÖ¯ÿ ÓóQ¿æ Éí[ÿ¿ ̄ ÿÜÿë¨’ÿêÀÿ Éí[ÿ¿þíàÿ¿ A{s >
10. DŒæ’ÿLÿ D¨¨æ’ÿ¿ :�¾’ÿç�p(a) = 0 ÜÿëF, {†ÿ{¯ÿ�p(x) Àÿ x – a�FLÿ DŒæ’ÿLÿ A{s > ¯ÿç¨Àÿê†ÿ Lÿ÷þ{Àÿ

¾’ÿç��x – a, p(x) Àÿ {SæsçF DŒæ’ÿLÿ ÜÿëF, {†ÿ{¯ÿ�p(a) = 0�>
11. (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx

12. (x + y)3 = x3 + y3 + 3xy(x + y)

13. (x – y)3 = x3 – y3 – 3xy(x – y)

14. x3 + y3 + z3 – 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx)
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              3@¤ûd
iÚû^ûu RýûcòZò

{þ{LÿösÀÿúZÿ DˆÿÀÿ{þÀÿë F¯ÿó ¯ÿçÌë̄ ÿ{ÀÿQæ, Lÿ÷æ;ÿç{ÀÿQæ, fÁÿ¯ÿæßë þƒÁ F ÿ̄ó þš¢ÿç[ÿ {ÀÿQæSëÝçLÿÀÿ D¨LÿæÀÿ Lÿ'~?
{¯ÿæàÿç {¯ÿàÿúþ¿æ[ÿú `ÿç‡æÀÿ LÿÀÿç LÿÜÿç{àÿ > "{ÓSëÝçLÿ {Lÿ ÿ̄Áÿ ¨æÀÿ̧ ÀÿçLÿ `ÿçÜÿ§ !' {¯ÿæàÿç Lÿþö ÿ̀æÀÿêþæ{[ÿ DˆÿÀÿ {’ÿ{àÿ >
����������������������������������������������������������àÿëB {Lÿ{Àÿæàÿú �The Hunting of the Snark

3.1�
ÓóQ¿æ{ÀÿQæ{Àÿ FLÿ ̄ ÿç¢ÿë Lÿç¨Àÿç ×æ¨[ÿ L Àÿæ¾æF †ÿë{þ ̈ í ÿ̄ö{É÷~ê{Àÿ ÉçQ#d > {ÀÿQæ{Àÿ FLÿ ̄ ÿç¢ÿëÀÿ D¨×ç†ÿç
[ÿç‚ÿöß LÿÀÿç¯ÿæ þš ÉçQ#d > {Lÿ{†ÿLÿ Ó´†ÿ¦ ̈ Àÿç×ç†ÿç{Àÿ, {SæsçF ̄ ÿç¢ÿëÀÿ A¯ÿ×ç†ÿç [ÿç‚ÿößLÿÀÿç¯ÿæ ̈ æBô FLÿæ™#Lÿ
{ÀÿQæÀÿ Aæ¯ÿÉ¿Lÿ ÀÿÜÿç$æF > D’ÿæÜÿÀÿ~ Ó´Àÿí̈  [ÿçþ§ ̈ Àÿç×ç†ÿçSëÝçLëÿ ̄ ÿç`ÿæÀÿLÿë [ÿçA >

I. ̀ ÿç†ÿ÷ 3.1�{Àÿ ’ÿÉöæSàÿæ μÿÁÿç ̈ í ÿ̄ö-¨Êÿçþ ’ÿçS{Àÿ ̀ ÿæàÿë$# ÿ̄æ FLÿ
þëQ¿ÀÿæÖæ A¯ÿ×ç†ÿ F¯ÿó ¨ÊÿçþÀÿë ¨í ÿ̄öLÿë [ÿºÀÿ ’ÿçAæ¾æB$#¯ÿæ
ÓæÜÿçSëÝçLÿ ÀÿÜÿçdç > FÜÿæ ÿ̄¿†ÿê†ÿ ¨÷{†ÿ¿Lÿ ÓæÜÿçÀÿ WÀÿSëÝçLëÿ þš
[ÿºÀÿ ’ÿçAæ¾æBdç > f{~ ¯ÿ¤ÿëZÿÀÿ WÀÿ vÿæ¯ÿ LÿÀÿç¯ÿæ¨æBô  {Lÿ¯ÿÁÿ
{SæsçF {Àÿ{üÿ{Àÿ[ÿÛú([ÿç{”öÉ) ̄ ÿç¢ÿë ¾{$Î Lÿç?  D’ÿæÜÿÀÿ~ Ó´Àÿí̈ ,
{Ó ’ÿ´ç†ÿêß ÓæÜÿç{Àÿ ÀÿÜÿç¯ÿæ Lÿ$æ LÿëÜÿæS{àÿ, Aæ{þ {ÓÜÿç ̄ ÿ¤ÿëZÿÀÿ
WÀÿ {Qæfç¨æÀÿç¯ÿæ Lÿç? {Ó{†ÿ ÓÜÿf{Àÿ [ÿë{Üÿô {¾¨Àÿç Lÿç, {Ó ̄ ÿæÓ
LÿÀÿë$#¯ÿæ ÓæÜÿç [ÿºÀÿ F¯ÿó WÀÿ [ÿºÀÿ ’ÿçAæS{àÿ {Qæfç̈ æÀÿç¯ÿæ >
’ÿ́ç†ÿêß ÓæÜÿç ̈ oþ WÀÿLÿë ̈ Üÿoç¯ÿæLÿë ̈ ÷${þÿ Aæ{þ ’ÿ´ç†ÿêß ÓæÜÿçLÿë
`ÿçÜÿ§s LÿÀÿç {Ó$#{Àÿ $#¯ÿæ ¨oþ WÀÿ `ÿçÜÿ§s LÿÀÿç¨æÀÿç¯ÿæ >�`ÿç†ÿ÷
3.1{Àÿ {ÓÜÿç WÀÿsçLÿë H Àÿí{¨ `ÿçÜÿ§s LÿÀÿæ¾æBdç > {ÓÜÿç¨Àÿç P,

Ó©þ ÓæÜÿçÀÿ ̀ ÿ†ÿë$ö WÀÿLÿë Óí`ÿæF >
`ÿç†ÿ÷�3.1

Óæ
Üÿç`
1

Óæ
Üÿç`
3

Óæ
Üÿç`
5

Óæ
Üÿç 
`7

Óæ
Üÿç`
2

Óæ
Üÿç`
4

Óæ
Üÿç`
6

Óæ
Üÿç`
8
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II. þ{[ÿLÿÀÿ †ÿë{þ FLÿ LÿæSf D¨{Àÿ {SæsçF ¯ÿç¢ÿë `ÿçÜÿ§sLÿàÿ > [`ÿç†ÿ÷�3.2�(a)] ¾’ÿç †ÿëþLÿë LÿæSf{Àÿ
{ÓÜÿç ̄ ÿç¢ÿëÀÿ A¯ÿ×ç†ÿç LÿÜÿç̄ ÿæÜÿë LÿëÜÿæ¾æF, {†ÿ{¯ÿ FÜÿæ Lÿç̈ Àÿç LÿÜÿç̄ ÿ? ÜÿëF†ÿ Lÿçdç FμÿÁÿç D¨æß{Àÿ {`ÿÎæ LÿÀÿç¯ÿ
: ""̄ ÿç¢ÿësç LÿæSfÀÿ D¨Àÿ A™æμÿæS{Àÿ Adç'', Lÿçºæ "" FÜÿæ LÿæSfÀÿ ̄ ÿæþ ™æÀÿ ̈ æQ{Àÿ Adç'', Lÿçºæ ""FÜÿæ LÿæSfÀÿ
D¨Àÿ ¯ÿæþ {Lÿæ~Lÿë A†ÿç [ÿçLÿs{Àÿ Adç''> FÜÿç ¯ÿç¯ÿõ̂ ÿçSëÝçLÿ þšÀÿë {Lÿò~Óç {SæsçF {Üÿ{àÿ ¯ÿç¢ÿëÀÿ ÷̈Lÿõ†ÿ
A¯ÿ×ç†ÿçLÿë Óí̀ ÿæB¨æÀÿëdç Lÿç?  [ÿæ !  Lÿç;ÿë,  ¾’ÿç  †ÿë{þ  LÿÜÿëd   ""̄ ÿç¢ÿësç  LÿæSfÀÿ  ̄ ÿæþ ™æÀÿ vÿæÀÿë ̈ ÷æß�5�{Ó.þç ’ÿíÀÿ{Àÿ
Adç'', FÜÿæ Lÿçdç ™æÀÿ~æ {’ÿ¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ †ÿ$æ¨ç ¯ÿç¢ÿëÀÿ ×ç†ÿçLÿë Óó¨í‚ÿö Àÿí{¨ LÿÜÿç¨æ{Àÿ [ÿæÜÿ] > ¾’ÿç
sçLÿçF ̀ ÿç;ÿæLÿÀÿç,  ""̄ ÿç¢ÿësç [ÿçþ§ {ÀÿQæ(™æÀÿ)vÿæÀÿë�9�{Ó.þç. ’ÿíÀÿ{Àÿ Adç'' {¯ÿæàÿç LÿëÜÿ ̄ ÿç¢ÿëÀÿ A ÿ̄×ç†ÿç fæ~ç̄ ÿæ{Àÿ
ÓÜÿæßLÿ {Üÿ¯ÿ > Aæ{þ ̄ ÿˆÿöþæ[ÿ vÿçLÿú μÿæ{¯ÿ ̄ ÿç¢ÿëÀÿ A¯ÿ×ç†ÿçLÿë LÿÜÿç¨æÀÿç¯ÿæ >

`ÿç†ÿ÷�3.2

FÜÿç D{”É¿{Àÿ, Aæ{þ ’ÿëBsç [ÿç”}Î(×çÀÿ) {ÀÿQæ ¾$æ, LÿæSfÀÿ ̄ ÿæþ™æÀÿ F¯ÿó LÿæSfÀÿ [ÿçþ§{ÀÿQæ vÿæÀÿë
FÜÿæÀÿ ’ÿíÀÿ†ÿæLÿë D{àÿâQ LÿÀÿç ̄ ÿç¢ÿëÀÿ A¯ÿ×ç†ÿçLÿë ×çÀÿLÿàÿë >  [`ÿç†ÿ÷�3.2�(b)]  æ A[ÿ¿ A$ö{Àÿ LÿÜÿç¯ÿæLÿë S{àÿ ̄ ÿç¢ÿëÀÿ
A¯ÿ×ç†ÿçLÿë ×çÀÿ LÿÀÿç¯ÿæLÿë AæþLÿë ’ÿëBsç Ó´†ÿ¦ Óí`ÿ[ÿæ ’ÿÀÿLÿæÀÿ >

¯ÿˆÿöþæ[ÿ, "Óçsçó ̈ âæ[ÿú' μÿæ ÿ̄{Àÿ f~æÉë~æ [ÿçþ§ {É÷~êSõÜÿ Lÿæ¾¿öLÿÁÿæ¨ Ó¸æ’ÿ[ÿ LÿÀÿ >
 ( ):�†ÿë{þ {É÷~êSõÜÿ{Àÿ ÓþÖ {xÿÔÿúLÿë FLÿævÿç LÿÀÿç�̄ ÿÓç ÿ̄æÀÿ FLÿ {¾æf[ÿæ(Óçsçó

¨âæ[ÿú) AZÿ[ÿLÿÀÿ > ¨÷{†ÿ¿Lÿ {xÿÔÿúLÿë FLÿ ¯ÿSö`ÿç†ÿ÷ ’ÿ´æÀÿæ ’ÿÉöæA > ¨÷†ÿç ¯ÿSö`ÿç†ÿ÷{Àÿ {xÿÔÿú ’ÿQàÿ LÿÀÿë$#¯ÿæ
Éçäæ$öêÀÿ [ÿæþ {àÿQ > {É÷~êSõÜÿ{Àÿ ¨÷{†ÿ¿Lÿ Éçäæ$öêÀÿ ×æ[ÿLÿë ’ÿëBsç Ó´†ÿ¦ Óí`ÿ[ÿæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿç”}Î
μÿæ¯ÿ{Àÿ {àÿQæ¾ç¯ÿæ Aæ¯ÿÉ¿Lÿ >
(i) Éçäæ$öê ̄ ÿÓç¯ÿæ Ö» ÓóQ¿æÿ >
(ii) Éçäæ$öê ̄ ÿÓç¯ÿæ ™æÝç ÓóQ¿æ >
¾’ÿç †ÿë{þ 5þ Ö» F¯ÿó 3ß �™æÝç{Àÿ $#¯ÿæ {xÿÔÿú D¨{Àÿ ¯ÿÓçd(`ÿç†ÿ÷�3.3�{Àÿ ’ÿÉöæBàÿæ¨Àÿç dæßæZÿç†ÿ
¯ÿSö{ä†ÿ÷), {†ÿ{¯ÿ †ÿëþ ×æ[ÿLÿë (5,3)�μÿæ ÿ̄{Àÿ {àÿQæ¾æB¨æ{Àÿ > ÷̈${þ Ö» ÓóQ¿æ F¯ÿó ¨{Àÿ ™æÝç ÓóQ¿æ
{àÿQæ¾æF > FÜÿæ Lÿ'~�(3,5)�ÓÜÿç†ÿ Óþæ[ÿ? †ÿë{þ {É÷~ê{Àÿ $#̄ ÿæ A[ÿ¿ Éçäæ$öêþæ[ÿZÿ [ÿæþ H ×æ[ÿ {àÿQ >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨, ¾’ÿç {Óæ[ÿçAæ 4$ö Ö» H 1þ ™æÝç{Àÿ ̄ ÿ{Ó, {†ÿ{¯ÿ�S (4,1)�{àÿQ > ÉçäLÿZÿ {xÿÔÿú †ÿëþ
Óçsçó ¨âæ[ÿúÀÿ AóÉ [ÿë{Üÿô > ÉçäLÿZÿë Aæ{þ {Lÿ¯ÿÁÿ ¨¾¿ö{¯ÿäLÿ μÿÁÿç ¯ÿç`ÿæÀÿ LÿÀÿë >

{Ó.þç.

{Ó.þç.

AP SCERT



.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

.     

919þ {É÷~ê S~ç†ÿ

×æ[ÿæZÿ f¿æþç†ÿç

�������������������������������@ ê̂gúk^ú - 3.1
1. †ÿëþ ÎÝç {s¯ÿëàÿú D¨{Àÿ $#¯ÿæ {s¯ÿëàÿú àÿ¿æ¸úÀÿ ×ç†ÿçLÿë †ÿë{þ A[ÿ¿ f{~ ̄ ÿ¿NÿçLÿë Lÿç̈ Àÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿç̄ ÿ?
2. ÓæÜÿç {¾æf[ÿæ (Street Plan):�{SæsçF ÓÜÿÀÿÀÿ ’ÿëBsç þëQ¿ÀÿæÖæ ÓÜÿÀÿÀÿ {Lÿ¢ÿ÷{Àÿ ̈ ÀÿØÀÿLÿë  A†ÿçLÿ÷þ

LÿÀÿç ÀÿÜÿçdç > FÜÿç ’ÿëBsç ÀÿæÖæ DˆÿÀÿ-’ÿäç~ ’ÿçS F¯ÿó ̈ í¯ÿö-¨Êÿçþ ’ÿçS{Àÿ A¯ÿ×ç†ÿ > ÓÜÿÀÿÀÿ A[ÿ¿
ÓþÖ ÓæÜÿçSëÝçLÿ FÜÿç þëQ¿ ÀÿæÖæ ÓÜÿç†ÿ Óþæ;ÿÀÿæÁÿ  F¯ÿó 200�þçsÀÿ ̄ ÿ¿¯ÿ™æ[ÿ{Àÿ $æF >   ̈ ÷{†ÿ¿Lÿ
’ÿçS{Àÿ 5�sç {àÿQæFô ÓæÜÿç ÀÿÜÿçdç > ̈ ÷†ÿç 200�þçsÀÿ ’ÿíÀÿ†ÿæLÿë 1�{Ó.þç. Àÿí{¨ {[ÿB †ÿëþ {[ÿæsúQæ†ÿæ{Àÿ
ÓÜÿÀÿÀÿ FLÿ [ÿþí[ÿæ(þ{Ýàÿú) AZÿ[ÿ LÿÀÿ > ÓæÜÿç/ÀÿæÖæLÿë ÓÀÿÁÿ{ÀÿQæ ’ÿ´æÀÿæ `ÿçÜÿ§s LÿÀÿ >

`ÿç†ÿ÷�3.3

D¨{ÀÿæNÿ Aæ{àÿæ`ÿ[ÿæÀÿë †ÿë{þ àÿä¿ Lÿ{àÿ {¾, Óþ†ÿÁÿ{Àÿ $#¯ÿæ {¾{Lÿò~Óç ̄ ÿÖìÀÿ ×ç†ÿçLÿë ’ÿëBsç ̈ ÀÿØÀÿ
àÿº{ÀÿQæ ÓæÜÿæ¾¿{Àÿ ’ÿÉöæ¾æB¨æÀÿç̄ ÿ > "¯ÿç¢ÿë' {ä†ÿ÷{Àÿ, LÿæSfÀÿ [ÿçþ§{ÀÿQæÀÿë F¯ÿó ̄ ÿæþ™æÀÿÀÿë ̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæ
Aæ¯ÿÉ¿Lÿ LÿÀÿë > Óçsçó ̈ âæ[ÿ {ä†ÿ÷{Àÿ AæþLÿë Ö»Àÿ ÓóQ¿æ H ™æÝçÀÿ ÓóQ¿æ Aæ¯ÿÉ¿Lÿ {ÜÿæB$æF > FÜÿç ÓÀÿÁÿ
¯ÿç`ÿæÀÿÀÿ Óë’ÿíÀÿ¨÷ÓæÀÿê ̈ Àÿç~æþ ÀÿÜÿçdç  F ÿ̄ó FÜÿæ S~ç†ÿ{Àÿ FLÿ A†ÿ¿;ÿ SëÀÿë†ÿ´ í̈‚ÿö ÉæQæÀÿ D{[ÿ½æ`ÿ[ÿ LÿÀÿçdç,
¾æÜÿæLÿë  ×æ[ÿæZÿ f¿æþç†ÿç/[ÿç{”öÉæZÿ f¿æþç†ÿç (Co-ordinate Geometry) LÿëÜÿæ¾æF > FÜÿç Ašæß{Àÿ Aæ{þ,
×æ[ÿæZÿ f¿æþç†ÿçÀÿ {Lÿ{†ÿLÿ {þòÁÿçLÿ ™æÀÿ~æÀÿ ¨÷`ÿÁÿ[ÿLÿë àÿä¿ LÿÀÿç¯ÿæ > ¨Àÿ¯ÿˆÿöê {É÷~ê{Àÿ †ÿë{þ FÜÿç
¯ÿçÌß{Àÿ A™#Lÿ Ašß[ÿ LÿÀÿç¯ÿ > FÜÿç Ašß[ÿ ¨÷${þ üÿÀÿæÓê ’ÿæÉö[ÿçLÿ †ÿ$æ S~ç†ÿj {Àÿ{[ÿ {xÿLÿæ{söZÿ
(Rene Descartes) ’ÿ´æÀÿæ ¯ÿçLÿÉç†ÿ {ÜÿæB$#àÿæ ÿæ

Ó©’ÿÉ É†ÿæ±ÿêÀÿ þÜÿæ[ÿ üÿÀÿæÓê S~ç†ÿj {Àÿ{[ÿ {xÿLÿæ{sö ¯ÿçd~æ{Àÿ {ÉæBÀÿÜÿç
μÿæ¯ÿç¯ÿæLÿë ¨Ó¢ÿ LÿÀÿë$#{àÿ ! ’ÿç{[ÿ ¯ÿçd~æ{Àÿ ¯ÿçÉ÷æþ {[ÿ¯ÿæ Óþß{Àÿ {Ó
Óþ†ÿÁÿÀÿ FLÿ ̄ ÿç¢ÿëÀÿ ×ç†ÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿç¯ÿæ ÓþÓ¿æÀÿ Óþæ™æ[ÿ LÿÀÿç$#{àÿ > AäæóÉ
H ’ÿ÷æWçþæÀÿ ë̈Àÿæ†ÿ[ÿ ™æÀÿ~æÀÿ ¯ÿçLÿæÉ Üÿ] †ÿæZÿ ¨•†ÿç $#àÿæ > {xÿLÿæ{söZÿ
Ó¼æ[ÿæ{$ö, FLÿ Óþ†ÿÁÿ{Àÿ FLÿ ̄ ÿç¢ÿëÀÿ ×ç†ÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿç̄ ÿæ¨æBô ̄ ÿ¿¯ÿÜÿõ†ÿ ̈ ÷~æÁÿêLÿë
Lÿæ{söÓçAæ[ÿú ̈ ÷~æÁÿê þš LÿëÜÿæ¾æF >

ÉçäLÿZÿ {xÿÔÿúLÿë Óí`ÿæDdç
{Óæ[ÿçAæÀÿ {xÿÔÿúLÿë Óí ÿ̀æDdç

    
   

    
™æ

Ýç

Ö»

{Àÿ{[ÿ {xÿLÿæ{sö(1596 -1650)

`ÿç†ÿ÷�3.4
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3.2  :

`ÿç†ÿ÷ 3.5

FLÿ FLÿLÿ
’ÿ íÀÿ†ÿæ

þíÁÿ¯ÿç¢ÿë

FLÿ FLÿLÿ
’ÿ íÀÿ†ÿæ

†ÿëþ þ{Ýàÿú{Àÿ A{[ÿLÿ AæÝëAæ ÓæÜÿç(cross- streets) Adç > FLÿ [ÿç”}Î AæÝëAæ ÓæÜÿç ’ÿëBsç ÓæÜÿçÀÿ
þçÁÿ[ÿÀÿë Svÿç†ÿ {ÜÿæBdç, {SæsçF DˆÿÀÿ-’ÿäç~ ’ÿçS{Àÿ F¯ÿó A[ÿ¿sç ̈ í̄ ÿö-¨Êÿçþ ’ÿçS{Àÿ ̀ ÿæàÿç$æF > ̈ ÷{†ÿ¿Lÿ
AæÝëAæ ÓæÜÿçLÿë [ÿçþ§þ{†ÿ D{àÿâQ LÿÀÿæ¾æBdç: ¾’ÿç DˆÿÀÿ-’ÿäç~ ’ÿçS{Àÿ $#¯ÿæ ’ÿ´ç†ÿêß ÓæÜÿç F¯ÿó ̈ í ÿ̄ö-¨Êÿçþ
’ÿçS{Àÿ $#̄ ÿæÿ¨oþ ÓæÜÿç {Lÿò~Óç Lÿ÷Óçó{Àÿ þçÁÿ[ÿÜÿëF, {†ÿ{¯ÿ Aæ{þ {ÓÜÿç AæÝëAæ ÓæÜÿçLÿë�(2,�5) LÿÜÿç¯ÿæ > FÜÿç
¨÷`ÿÁÿ[ÿLÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, Óþæ™æ[ÿLÿÀÿ:
(i) {Lÿ{†ÿæsç AæÝëAæ ÓæÜÿçLÿë�(4,�3)�Àÿí¨{Àÿ D{àÿâQ(`ÿçÜÿ§s) LÿÀÿæ¾æB¨æ{Àÿ?
(ii) {Lÿ{†ÿæsç AæÝëAæ ÓæÜÿçLÿë�(3,�4)�Àÿí¨{Àÿ D{àÿâQ(`ÿçÜÿ§s) LÿÀÿæ¾æB¨æ{Àÿ?

†ÿë{þ ""ÓóQ¿æ ̈ ÷~æÁÿê'' Ašæß{Àÿ ÓóQ¿æ{ÀÿQæLÿë Ašß[ÿ LÿÀÿçd > ÓóQ¿æ{ÀÿQæ{Àÿ, FLÿ [ÿç”}Î ̄ ÿç¢ÿëÀÿë ̄ ÿçμÿçŸ
’ÿíÀÿ†ÿæLÿë {SæsçF ’ÿçS{Àÿ ™[ÿæŠLÿ μÿæ{¯ÿ F¯ÿó A[ÿ¿ ’ÿçS{Àÿ J~æŠLÿ μÿæ{¯ÿ Óþæ[ÿ FLÿLÿ{Àÿ ̀ ÿçÜÿ§ç†ÿ LÿÀÿæ¾æF >
{¾Dô [ÿç”}Î ̄ ÿç¢ÿëÀÿë ’ÿíÀÿ†ÿæ ̀ ÿçÜÿ§s LÿÀÿæ¾æF †ÿæLÿë "þíÁÿ¯ÿç¢ÿë/Aæ’ÿç¯ÿç¢ÿë' (origin) LÿëÜÿæ¾æF > Óþæ[ÿ ’ÿíÀÿ†ÿæ{Àÿ
ÓóQ¿æSëÝçLëÿ ̀ ÿçÜÿ§s LÿÀÿç¯ÿæ¨æBô Aæ{þ ÓóQ¿æ{ÀÿQæÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$æD > ¾’ÿç »1μ ÓóQ¿æsç FLÿ FLÿLÿ ’ÿíÀÿ†ÿæLÿë
’ÿÉöæF, {†ÿ{¯ÿ »3μ�ÓóQ¿æsç †ÿç[ÿç FLÿLÿ ’ÿíÀÿ†ÿæLÿë ’ÿÉöæF, {¾Dôvÿç '0' þíÁÿ¯ÿç¢ÿë ’ÿÉöæF > þíÁÿ¯ÿç¢ÿëÀÿë ™[ÿæŠLÿ ’ÿçS{Àÿ
r  ’ÿíÀÿ†ÿæ{Àÿ $# ÿ̄æ ÿ̄ç¢ÿësç r  ÓóQ¿æ Lÿë ’ÿÉöæB$æF >  þíÁÿ ÿ̄ç¢ÿëÀÿë J~æŠLÿ ’ÿçS{Àÿ   r ’ÿíÀÿ†ÿæ{Àÿ $#¯ÿæ ̄ ÿç¢ÿësç  -r
ÓóQ¿æ Lÿë ’ÿÉöæB$æF > ÓóQ¿æ{ÀÿQæ{Àÿ ̄ ÿçμÿçŸ ÓóQ¿æÀÿ ×æ[ÿ 3.5 ̀ ÿç†ÿ÷{Àÿ ’ÿÉöæ¾æBdç >

{xÿLÿæ{sö F¨Àÿç ’ÿëBsç {ÀÿQæLÿë {SæsçF Óþ†ÿÁÿ{Àÿ àÿº μÿæ¯ÿ{Àÿ ÀÿQ#, FÜÿç {ÀÿQæSëÝçLÿë D{àÿâQLÿÀÿç {ÓÜÿç
Óþ†ÿÁÿ{Àÿ $#¯ÿæ ¯ÿç¢ÿëSëÝçLëÿ `ÿçÜÿ§s LÿÀÿç¯ÿæ ™æÀÿ~æÀÿ D—ÿæ¯ÿ[ÿ LÿÀÿç$#{àÿ > `ÿç†ÿ÷�3.6�{Àÿ ’ÿÉöæBàÿæ μÿÁÿç àÿº
{ÀÿQæSëÝçL  {¾{Lÿò~Óç ’ÿçS{Àÿ $æB¨æ{Àÿ > Lÿç;ÿë FÜÿç Ašæß{Àÿ, {¾{†ÿ{¯ÿ{Áÿ Aæ{þ {SæsçF Óþ†ÿÁÿ{Àÿ
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™[� y-�Aä

J~�x - Aä ™[ÿ�x-�Aä

J~ y-�Aä

                 `ÿç†ÿ÷ 3.7

þíÁÿ¯ÿç¢ÿë

þíÁÿ¯ÿç¢ÿë

$#¯ÿæ {Lÿò~Óç ¯ÿç¢ÿëLÿë ̀ ÿçÜÿ§s LÿÀÿç̄ ÿæ ̈ æBô FÜÿç ’ÿëBsç {ÀÿQæLÿë F¨Àÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$æDô
{¾  3.6(c) ̀ ÿç†ÿ÷{Àÿ ’ÿÉöæBàÿæ μÿÁÿç {SæsçF {ÀÿQæ Aæ[ÿëμÿíþçLÿ {Üÿ¯ÿæ{¯ÿ{Áÿ A[ÿ¿sç
A[ÿëàÿº ÜÿëF >

FÜÿç {ÀÿQæSëÝçLÿ ̈ ÷Lÿõ†ÿ{Àÿ [ÿçþ§̈ ÷Lÿæ{Àÿ ̈ ÷æ© {ÜÿæB$æF >  XX F¯ÿó YY
[ÿæþLÿ ’ÿëBsç ÓóQ¿æ{ÀÿQæ [ÿçA > `ÿç†ÿ÷�3.7(a){Àÿ ’ÿÉöæBàÿæ μÿÁÿç XX�Lÿë Aæ[ÿëμÿíþçLÿ
{ÀÿQæÀÿí{¨ [ÿçA F ÿ̄ó F$#{Àÿ ÓóQ¿æ{ÀÿQæ{Àÿ {àÿQ#̄ ÿæ μÿÁÿç ÓóQ¿æ {àÿQ F ÿ̄ó 3.7(b){Àÿ
’ÿÉöæBàÿæ μÿÁÿç  YY  Lÿë A[ÿëàÿº {ÀÿQæ Àÿí{¨ {[ÿB {ÓÜÿç̈ Àÿç ÓóQ¿æ {àÿQ >

Dμÿß {ÀÿQæLÿë F¨Àÿç μÿæ ÿ̄{Àÿ þçÁÿæA {¾¨ÀÿçLÿç {ÓÜÿç ’ÿëB
{ÀÿQæ ¨ÀÿØÀÿÀÿ þíÁÿ¯ÿç¢ÿë vÿæ{Àÿ A†ÿçLÿ÷þ LÿÀÿç{¯ÿ (`ÿç†ÿ÷
3.8)> Aæ[ÿëμÿíþçLÿ {ÀÿQæ XX�Lÿë X-Aä LÿëÜÿæ¾æF F¯ÿó
A[ÿëàÿº {ÀÿQæ�YY�Lÿë�Y-Aä LÿëÜÿæ¾æF > ‘XXμ�F¯ÿó
YY�Àÿ {d’ÿ[ÿ ̄ ÿç¢ÿëLÿë ë LÿëÜÿæ¾æF F¯ÿó †ÿæÜÿæLÿë�O
’ÿ´æÀÿæ Óí̀ ÿç†ÿ LÿÀÿæ¾æF > {¾{Üÿ†ÿë ™[ÿæŠLÿ ÓóQ¿æSëÝçLÿ
OX�F¯ÿó�OY ’ÿçS{Àÿ ÀÿÜÿç$æF, {†ÿ~ë �OX�F¯ÿó OY

SëÝçLëÿ ¾$æLÿ÷{þ x-Aä F ÿ̄ó�y-AäÀÿ ™[ÿæŠLÿ ’ÿçS
LÿëÜÿæ¾æF > {ÓÜÿç̈ Àÿç�OX�F¯ÿó�OYSëÝçLëÿ ¾$æLÿ÷{þ
x-Aä F¯ÿó�y-AäÀÿ J~æŠLÿ ’ÿçS LÿëÜÿæ¾æF >
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 àÿä¿LÿÀÿ {¾, AäSëÝçLÿ Óþ†ÿÁÿLÿë ̀ ÿæ{Àÿæsç μÿæS{Àÿ ̄ ÿçμÿNÿ Lÿ{Àÿ >
FÜÿç ̀ ÿæ{Àÿæsç μÿæSLÿë ̈ æ’ÿ( ÿ̀†ÿë$öLÿ) LÿëÜÿæ¾æF > {ÓSëÝçLëÿ OX Àÿë ̄ ÿæþæ ÿ̄̂ ÿö{Àÿ
I, II, III F¯ÿó�IV ÓóQ¿æ’ÿ´æÀÿæ `ÿçÜÿ§s LÿÀÿæ¾æF (`ÿç†ÿ÷�3.9 {’ÿQ)�æ {†ÿ~ë
Óþ†ÿÁÿsç Aä F¯ÿó ̈ æ’ÿLÿë {[ÿB Svÿç†ÿ > Aæ{þ FÜÿç Óþ†ÿÁÿLÿë Lÿæ{söÓçAæ[ÿú
Óþ†ÿÁÿ Lÿçºæ ×æ[ÿæZÿ Óþ†ÿÁÿ Lÿçºæ xy Óþ†ÿÁÿ {¯ÿæàÿç þš LÿÜÿç$æD >
AäSëÝçLëÿ ×æ[ÿæZÿ Aä LÿëÜÿæ¾æF >

FÜÿç ̈ ÷~æÁÿêsç S~ç†ÿ ̈ æBô F{†ÿ þëQ¿ LÿæÜÿ]Lÿç F¯ÿó FÜÿæ Lÿç¨Àÿç D¨{¾æSê {’ÿQ# ÿ̄æ AæÓ > ��[ÿçþ§ ̀ ÿç†ÿ÷sçLÿë
ÿ̄ç̀ ÿæÀÿLÿë [ÿçA, {¾Dôvÿæ{Àÿ S÷æüÿú LÿæSf{Àÿ Aä AZÿ[ÿ LÿÀÿæ¾æBdç > AæÓ AäSëÝçLÿ vÿæÀÿë  P  F ÿ̄ó Q�̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæ

¯ÿçÌß{Àÿ {’ÿQ#¯ÿæ > F$#̈ æBô Aæ{þ X-Aä{Àÿ PM àÿº{ÀÿQæ F¯ÿó�Y-Aä{Àÿ PN �àÿº{ÀÿQæ AZÿ[ÿ LÿÀÿç̄ ÿæ >
{ÓÜÿç¨Àÿç Aæ{þ `ÿç†ÿ÷�3.10�{Àÿ ’ÿÉöæBàÿæ μÿÁÿç QR�F¯ÿó QS�àÿº AZÿ[ÿLÿÀÿç¯ÿæ >

`ÿç†ÿ÷ �3.10

D¨Àÿç× ̀ ÿç†ÿ÷ ’ÿ´æÀÿæ [ÿçþ§ ̄ ÿçÌßSëÝçLëÿ àÿä¿LÿÀÿë:
(i) �X-AäÀÿ ™[ÿ’ÿçS{Àÿ þ¨æ¾æB$#¯ÿæ,�Y-AäÀÿë P �̄ ÿç¢ÿëÀÿ àÿº ’ÿíÀÿ†ÿæ {ÜÿDdç� PN=OM=4�FLÿLÿ >
(ii)�Y-AäÀÿ ™[ÿ’ÿçS{Àÿ þ¨æ¾æB$# ÿ̄æ, X-AäÀÿë P �̄ ÿç¢ÿëÀÿ àÿº ’ÿíÀÿ†ÿæ {ÜÿDdç PM=ON=3�FLÿLÿ >

ÿ`ÿç†ÿ÷ �3.9

¨æ’ÿ ¨æ’ÿ

¨æ’ÿ¨æ’ÿ
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(iii) X-AäÀÿ J~’ÿçS{Àÿ þ¨æ¾æB$#̄ ÿæ�Y-AäÀÿë Q �̄ ÿç¢ÿëÀÿ àÿº ’ÿíÀÿ†ÿæ {ÜÿDdç�OR = SQ =�6�FLÿLÿ >

(iv) Y-AäÀÿ J~’ÿçS{Àÿ þ¨æ¾æB$#¯ÿæ X-AäÀÿë Q �̄ ÿç¢ÿëÀÿ àÿº ’ÿíÀÿ†ÿæ {ÜÿDdç�OS = RQ =�2�FLÿLÿ >

¯ÿˆÿöþæ[ÿ, FÜÿç ’ÿíÀÿ†ÿæSëÝçLëÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Aæ{þ ̄ ÿç¢ÿëSëÝçLëÿ Lÿç̈ Àÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿç¨æÀÿç¯ÿæ, ¾æÜÿæ üÿÁÿ{Àÿ
{Lÿò~Óç ’ÿ´£ÿ ÓõÎç {Üÿ¯ÿ[ÿæÜÿ]?

Aæ{þ [ÿçþ§ Ó{¼Áÿ[ÿSëÝçLëÿ ̄ ÿ¿¯ÿÜÿæÀ  LÿÀÿç, {SæsçF ̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ {àÿQ#̄ ÿæ:

(i) {SæsçF ̄ ÿç¢ÿëÀÿ X - ×æ[ÿæZÿ {ÜÿDdç X-Aä {’ÿB þ¨æ¾æB$#¯ÿæ Y-Aä vÿæÀÿë FÜÿæÀÿ àÿº ’ÿíÀÿ†ÿæ (X-
AäÀÿ ™[ÿæŠLÿ ’ÿçS ÓÜÿç†ÿ ™[ÿæŠLÿ F¯ÿó X-AäÀÿ J~æŠLÿ ’ÿçS ÓÜÿç†ÿ J~æŠLÿ)�> P ̄ ÿç¢ÿë ̈ æBô FÜÿæ
+�4�F¯ÿó�Q ¯ÿç¢ÿë ¨æBô FÜÿæ� -6�  æ�  X-×æ[ÿæZÿLÿë ¨÷$þ ×æ[ÿæZÿ/μÿëf Abscissa {¯ÿæàÿç þš
LÿëÜÿæ¾æF >

(ii) {SæsçF ̄ ÿç¢ÿëÀÿ Y-�×æ[ÿæZÿ {ÜÿDdç Y-Aä {’ÿB þ¨æ¾æB$#̄ ÿæ X-Aä vÿæÀÿë FÜÿæÀÿ àÿº ’ÿíÀÿ†ÿæ(Y-
AäÀÿ ™[ÿæŠLÿ ’ÿçS ÓÜÿç†ÿ ™[ÿæŠLÿ F¯ÿó Y-AäÀÿ J~æŠLÿ ’ÿçS ÓÜÿç†ÿ J~æŠLÿ)�>  P�̄ ÿç¢ÿë ̈ æBô FÜÿæ
+�3�F¯ÿó� Q ¯ÿç¢ÿë ¨æBô FÜÿæ� -2  >  Y-×æ[ÿæZÿLÿë ’ÿḉ†ÿêß ×æ[ÿæZÿ/Lÿsç Ordinate {¯ÿæàÿç þš
LÿëÜÿæ¾æF >

(iii)�×æ[ÿæZÿ Óþ†ÿÁÿ{Àÿ {SæsçF ̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ LÿÜÿç ÿ̄æ{Àÿ ̈ ÷${þ�X-×æ[ÿæZÿ, ̈ {Àÿ Y-×æ[ÿæZÿ Aæ{Ó >
Aæ{þ ×æ[ÿæZÿSëÝçLëÿ ̄ ÿ¤ÿ[ÿê þš{Àÿ ÀÿQ#$æD >

{†ÿ~ë, P Àÿ ×æ[ÿæZÿ (4,3)�F¯ÿó Q�Àÿ ×æ[ÿæZÿ (-6,�-2)�ÜÿëF > šæ[ÿ’ÿçA {¾, ×æ[ÿæZÿSëÝçLÿ Óþ†ÿÁÿ{Àÿ FLÿ
¯ÿç¢ÿëLÿë A[ÿ[ÿ¿(unique) μÿæ¯ÿ{Àÿ ̄ ÿ‚ÿö[ÿæ Lÿ{Àÿ > �(3,4)�̄ ÿç¢ÿë H (4,3)�̄ ÿç¢ÿë Óþæ[ÿ [ÿë{Üÿô >

�1:�̀ ÿç†ÿ÷�3.11�{’ÿQ# [ÿçþ§ DNÿçSëÝçLÿÀÿ Éí[ÿ¿×æ[ÿ ̈ íÀÿ~LÿÀÿ >
(i) B�̄ ÿç¢ÿëÀÿ ̈ ÷$þ ×æ[ÿæZÿ(μÿëf) F¯ÿó ’ÿ ḉ†ÿêß ×æ[ÿæZÿ(Lÿsç) ¾$æLÿ÷{þ�_ _ _�F¯ÿó_ _ _ , {Üÿ{àÿ

B Àÿ ×æ[ÿæZÿ�B�(_ _,�_ _).

(ii) M�¯ÿç¢ÿëÀÿ�X-�×æ[ÿæZÿ F¯ÿó Y--�×æ[ÿæZÿ ¾$æLÿ÷{þ_ _ _�F¯ÿó__ _ ,�{Üÿ{àÿ
M�Àÿ ×æ[ÿæZÿ�M (_ _ ,�_ _ ).

(iii) L�¯ÿç¢ÿëÀÿ�X-�×æ[ÿæZÿ F¯ÿó Y--�×æ[ÿæZÿ ¾$æLÿ÷{þ_ _ _�F¯ÿó__ _ ,�{Üÿ{àÿ
LÀÿ ×æ[ÿæZÿ��L (_ _ ,�_ _ ).

(iv) S�¯ÿç¢ÿëÀÿ�X-�×æ[ÿæZÿ F¯ÿó Y--�×æ[ÿæZÿ ¾$æLÿ÷{þ_ _ _�F¯ÿó__ _ ,�{Üÿ{àÿ
S�Àÿ ×æ[ÿæZÿ��S(_ _ ,�_ _ )
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�:���(i)�{¾{Üÿ†ÿë y -AäÀÿë�B ̄ ÿç¢ÿëÀ ’ÿíÀÿ†ÿæ 4�FLÿLÿ, {†ÿ~ë�B�̄ ÿç¢ÿëÀÿ ̈ ÷$þ ×æ[ÿæZÿ Lÿçºæ �X-×æ[ÿæZÿ �4��æ

X�-�AäÀÿë B�̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæ�3�FLÿLÿ > {†ÿ~ë B�̄ ÿç¢ÿëÀÿ ’ÿḉ†ÿêß ×æ[ÿæZÿ Lÿçºæ Y- ×æ[ÿæZÿ�3�æ {†ÿ{¯ÿ B�̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ

(4,�3)�æ

D¨{ÀÿæNÿ�(i)�̈ Àÿç :

(ii) M�̄ ÿç¢ÿëÀÿ x�-�×æ[ÿæZÿ F¯ÿó�y�-�×æ[ÿæZÿ ¾$æLÿ÷{þ�-3�F¯ÿó�4�>�{†ÿ~ë,�M�̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ��(-3,4)�>

(iii) L�̄ ÿç¢ÿëÀÿ x�-�×æ[ÿæZÿ F¯ÿó�y�-�×æ[ÿæZÿ ¾$æLÿ÷{þ�-5�F¯ÿó -4�>�{†ÿ~ë,�L�̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ (-5,-4)�>

(iv) S�¯ÿç¢ÿëÀÿ x�-�×æ[ÿæZÿ F¯ÿó�y�-�×æ[ÿæZÿ ¾$æLÿ÷{þ�3�F¯ÿó�-4�>�{†ÿ~ë,�S ¯ÿç¢ÿëÀÿ ×æ[ÿæZÿ��(3,�-4)�>

`ÿç†ÿ÷ �3.11
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`ÿç†ÿ÷ �3.12

�2:��`ÿç†ÿ÷�3.12�Àÿ Aä{Àÿ `ÿçÜÿ§ç†ÿ ÿ̄ç¢ÿëSëÝçLÿÀÿ ×æ[ÿæZÿ
{àÿQ >

:

(i) A�̄ ÿç¢ÿë Y�-�Aä vÿæÀÿë +�4�FLÿLÿ ’ÿíÀÿ{Àÿ F¯ÿó
X- AäÀÿë Éí[ÿ ’ÿíÀÿ{Àÿ $æF >�{†ÿ~ë �A Àÿ
X- ×æ[ÿæZÿ�4� F¯ÿó Y -�×æ[ÿæZÿ�0�> {†ÿ~ë
A Àÿ ×æ[ÿæZÿ�(4,�0)�>

(ii) B�¯ÿç¢ëÿÀÿ ×æ[ÿæZÿ�(0,3)�æ��LÿæÜÿ]Lÿç ?
(iii) C ¯ÿç¢ëÿÀÿ ×æ[ÿæZÿ�(-5,�0)�æ�LÿæÜÿ]Lÿç ?
(iv) D�̄ ÿç¢ëÿÀÿ ×æ[ÿæZÿ�(0,-�4)�æ LÿæÜÿ]Lÿç?
(v) E�¯ÿç¢ëÿÀÿ ×æ[ÿæZÿ� 2 , 0

3
 
 
 

�æ LÿæÜÿ]Lÿç ?
 X�- Aä{Àÿ $#̄ ÿæ ̈ ÷{†ÿ¿Lÿ ̄ ÿç¢ÿë�X- AäÀÿë {Lÿò~Óç ’ÿíÀÿ†ÿæ{Àÿ [ÿ$#̄ ÿæ {¾æSëô (Éí[ÿ¿ ’ÿíÀÿ†ÿæ), X�- Aä{Àÿ

$#̄ ÿæ ̈ ÷{†ÿ¿Lÿ ̄ ÿç¢ÿëÀÿ Y- �×æ[ÿæZÿ Ó ÿ̄ö’ÿæ Éí[ÿ æ {†ÿ~ë,  X- Aä D¨{Àÿ $#̄ ÿæ {¾{Lÿò~Óç ̄ ÿç¢ÿëÀÿ ×æ[ÿæZÿ Àÿí̈ �(x,0)
{ÜÿæB$æF, {¾Dôvÿæ{Àÿ X��{ÜÿDdç Y-AäÀÿë ̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæ > {ÓÜÿç¨Àÿç Y�-Aä{Àÿ $#̄ ÿæ {¾{Lÿò~Óç ̄ ÿç¢ëÿÀÿ
×æ[ÿæZÿ Àÿí̈ �(0,y)�{ÜÿæB$æF > {¾Dôvÿæ{Àÿ y {ÜÿDdç X-�AäÀÿë ̄ ÿç¢ëÿÀÿ ’ÿíÀÿ†ÿæ > LÿæÜÿ]Lÿç�?

þíÁÿ¯ÿç¢ÿëÀÿ O ×æ[ÿæZÿ Lÿ'~ ?�FÜÿæ Dμÿß AäÀÿë Éí[ÿ¿ ’ÿíÀÿ†ÿæ{Àÿ $æF, ¾æÜÿæüÿÁÿ{Àÿ FÜÿæÀÿ X- ×æ[ÿæZÿ F¯ÿó
Y ×æ[ÿæZÿ  Éí[ÿ ÜÿëF > {†ÿ~ë þíÁÿ¯ÿç¢ÿëÀÿ ×æ[ÿæZÿ æ

D¨{ÀÿæNÿ D’ÿæÜÿÀÿ~ SëÝçLÿ{Àÿ {SæsçF ¯ÿç¢ÿëÀÿ ×æ[ÿæZÿ `ÿçÜÿ§ F ÿ̄ó {LÿDô ¨æ’ÿ{Àÿ A ÿ̄×ç†ÿ, FÜÿç Ó¸LÿöLÿë
àÿä¿LÿÀÿç ̈ æÀÿç̄ ÿ >

(i) {SæsçF ̄ ÿç¢ëÿ ÷̈$þ ̈ æ’ÿ{Àÿ $#{àÿ,�FÜÿæÀÿ ×æ[ÿæZÿ ̀ ÿçÜÿ§�(G,�G)�Àÿí̈ {Àÿ $æF > {¾{Üÿ†ÿë ̈ ÷$þ ̈ æ’ÿsç
X-�AäÀÿ ™[ÿæŠLÿ ’ÿçS{Àÿ F¯ÿó  Y-�AäÀÿ ™[ÿæŠLÿÿ ’ÿçS{Àÿ $æF >

(ii) {SæsçF ̄ ÿç¢ëÿ ’ÿḉ†ÿêß ̈ æ’ÿ{Àÿ $#{àÿ,�FÜÿæÀÿ ×æ[ÿæZÿ ̀ ÿçÜÿ§�(-,�G)�Àÿí̈ {Àÿ $æF > {¾{Üÿ†ÿë ’ÿ´ç†ÿêß ̈ æ’ÿsç
X-�AäÀÿ J~æŠLÿ ’ÿçS{Àÿ F¯ÿó�Y-�AäÀÿ ™[ÿæŠLÿÿ ’ÿçS{Àÿ $æF >

(iii) {SæsçF ̄ ÿç¢ëÿ †ÿõ†ÿêß ̈ æ’ÿ{Àÿ $#{àÿ,�FÜÿæÀÿ ×æ[ÿæZÿ ̀ ÿçÜÿ§�(-,�-)�Àÿí̈ {Àÿ $æF > {¾{Üÿ†ÿë †ÿõ†ÿêß ̈ æ’ÿsç
X-�AäÀÿ J~æŠLÿ ’ÿçS{Àÿ F¯ÿó�Y-�AäÀÿ J~æŠLÿ ’ÿçS{Àÿ $æF >

(iv) {SæsçF ̄ ÿç¢ëÿ `ÿ†ÿë$ö ̈ æ’ÿ{Àÿ $#{àÿ,�FÜÿæÀÿ ×æ[ÿæZÿ ̀ ÿçÜÿ (G,�-)�Àÿí¨{Àÿ $æF > {¾{Üÿ†ÿë ̀ ÿ†ÿë$ö ̈ æ’ÿsç
X-�AäÀÿ ™[ÿæŠLÿ ’ÿçS{Àÿ F ÿ̄ó �Y-�AäÀÿ J~æŠLÿ ’ÿçS{Àÿ $æF > �(`ÿç†ÿ÷ 3.13�{’ÿQ)
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`ÿç†ÿ÷ � 3.13

�:�Óþ†ÿÁÿ{Àÿ $#¯ÿæ FLÿ ̄ ÿç¢ÿëÀÿ ̄ ÿ‚ÿö[ÿæ LÿÀÿç¯ÿæ ̈ æBô D¨Àÿ Aæ{àÿæ`ÿç†ÿ ̈ ÷~æÁÿêsç {Lÿ¯ÿÁÿ FLÿ ̈ ÷`ÿÁÿ[ÿ,
¾æÜÿæ ÓæÀÿæ ̈ õ$#¯ÿê{Àÿ S÷Üÿ~êß > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, FÜÿç ̈ ÷~æÁÿêsç F¨Àÿç þš {ÜÿæB$æB¨æ{Àÿ {¾, ̈ ÷${þ
Lÿsç(’ÿ́ç†ÿêß ×æ[ÿæZÿ/Axÿ}{[ÿsú) F ÿ̄ó ’ÿḉ†ÿêß{Àÿ μÿëf( ÷̈$þ ×æ[ÿæZÿ/F¯ÿúÓçÓæ) [ÿçAæ¾æB¨æ{Àÿ > {†ÿ{¯ÿ {Lÿò~Óç
¯ÿç ’ÿ´£ÿLÿë FÝæB¯ÿæ ̈ æBô Aæ{þ {¾Dô ̈ ÷~æÁÿêsç S÷Üÿ~ LÿÀÿçdë, †ÿæ'D¨{Àÿ ÓæÀÿæ ̄ ÿçÉ´ AsÁÿ ÀÿÜÿçdç >

@ ê̂gúk^ú -�3.2
1. [ÿçþ§× ̈ ÷É§SëÝçLÿÀÿ DˆÿÀÿ {àÿQ >

(i) {SæsçF Lÿæsöêfçß Óþ†ÿÁÿ{À  $#¯ÿæ FLÿ ̄ ÿç¢ÿëÀÿ ×æ[ÿLÿë ̄ ÿ‚ÿö[ÿæ LÿÀÿç¯ÿæLÿë AZÿ[ÿ LÿÀÿæ¾ç¯ÿæ Aæ[ÿëμÿíþçLÿ
{ÀÿQæ F¯ÿó A[ÿëàÿº {ÀÿQæÀÿ [ÿæþ{àÿQ >

(ii) FÜÿç ’ÿëBsç {ÀÿQæ ’ÿ´æÀÿæ Svÿç†ÿ Óþ†ÿÁÿÀÿ ̈ ÷{†ÿ¿Lÿ AóÉÀÿ [ÿæþ Lÿ'~?
(iii) �FÜÿç ’ÿëBsç {ÀÿQæ ¨ÀÿØÀÿ {d’ÿ[ÿ LÿÀÿë$#¯ÿæ ̄ ÿç¢ÿëÀÿ [ÿæþ {àÿQ >

2. `ÿç†ÿ÷ 3.14�{’ÿQ# [ÿçþ§SëÝçLÿÀÿ DˆÿÀÿ {àÿQ >
(i) B Àÿ ×æ[ÿæZÿ
(ii) C Àÿ ×æ[ÿæZÿ
(iii)�(-3,�-5)�×æ[ÿæZ  ’ÿ´æÀÿæ `ÿçÜÿ§s {ÜÿæB$# ÿ̄æ ¯ÿç¢ÿësç >
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(iv) (2,�-4)�×æ[ÿæZ  ’ÿ´æÀÿæ ̀ ÿçÜÿ§s {ÜÿæB$# ÿ̄æ ¯ÿç¢ÿësç >
(v) D�̄ ÿç¢ÿëÀÿ ̈ ÷$þ ×æ[ÿæZÿ/μÿëf
(vi) H�̄ ÿç¢ëÿÀÿ ’ÿ́ç†ÿêß ×æ[ÿæZÿ/Lÿsç
(vii) L�̄ ÿç¢ëÿÀÿ ×æ[ÿæZÿÿ
(viii) M�̄ ÿç¢ëÿÀÿ ×æ[ÿæZÿ

`ÿç†ÿ÷ �3.14

3.  þ¿æ ú̈Àÿ P(2,5) ̄ ÿç¢ÿë D¨{Àÿ {SæsçF LÿæÀÿ $#àÿæ  > FÜÿæ P ÿ̄ç¢ÿëÀÿë 3 FLÿLÿ ̈ í̄ ÿöLÿë S†ÿçLÿÀÿç  Q ̄ ÿç¢ÿë{Àÿ ̈ Üÿôoçàÿæ >
{†ÿ{¯ÿ Q ̄ ÿç¢ÿëvÿæ{Àÿ LÿæÀÿúÀÿ [ÿí†ÿ[ÿ ×æ[ÿæZÿSëÝçLÿ Lÿ'~?

A)  (5,8) B)  (5,5)

C)  (-1,5) D)  (-1, 8)
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3.3 cêLýûõg�:

FÜÿç Ašæß{Àÿ [ÿçþ§ ̄ ÿçÌßSëÝçLÿ fæ~ç¯ÿæLÿë ̈ æBàÿ >:
1. {SæsçF Óþ†ÿÁÿ{Àÿ $#¯ÿæ {SæsçF ̄ ÿÖì ̄ ÿæ ̄ ÿç¢ÿëÀÿ A¯ÿ×ç†ÿçLÿë ̀ ÿçÜÿ§s LÿÀÿç¯ÿæ¨æBô AæþLÿë ’ÿëBsç ̈ ÀÿØÀÿ

àÿº{ÀÿQæ Aæ¯ÿÉ¿Lÿ {ÜÿæB$æF > {Ó$# þšÀÿë {SæsçF Aæ[ÿëμÿíþçLÿ F¯ÿó A[ÿ¿sç A[ÿëàÿº ÜÿëF >
2. FÜÿç Óþ†ÿÁÿLÿë Lÿæsöêfçß/Lÿæ{söÓçAæ[ÿ/×æ[ÿæZÿ Óþ†ÿÁÿ LÿëÜÿæ¾æF F ÿ̄ó {ÀÿQæSëÝçLëÿ ×æ[ÿæZÿ Aä LÿëÜÿæ¾æF >
3. Aæ[ÿëμÿíþçLÿ {ÀÿQæLÿë�X -�Aä F¯ÿó A[ÿëàÿº {ÀÿQæLÿë�Y -� Aä {¯ÿæàÿç LÿëÜÿæ¾æF >
4. ×æ[ÿæZÿ AäSëÝçLÿ Óþ†ÿÁÿLÿë ̀ ÿæ{Àÿæsç μÿæS{Àÿ ̄ ÿçμÿNÿ Lÿ{Àÿ, ̈ ÷{†ÿ¿Lÿ μÿæSLÿë ̈ æ’ÿ LÿëÜÿæ¾æF >

5. AäSëÝçLÿÀÿ {d’ÿ[ÿ ̄ ÿç¢ÿëLÿë þíÁÿ¯ÿç¢ÿë LÿëÜÿæ¾æF >

6. y-AävÿæÀÿë {SæsçF ̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæLÿë {ÓÜÿç ̄ ÿç¢ÿëÀÿ �x-�×æ[ÿæZÿ/¨÷$þ ×æ[ÿæZÿ/μÿëf/F¯ÿúÓçÓæ LÿëÜÿæ¾æF >

x -AävÿæÀÿë {SæsçF ̄ ÿç¢ÿëÀÿ ’ÿíÀÿ†ÿæLÿë {ÓÜÿç ̄ ÿç¢ÿëÀÿ y-×æ[ÿæZÿ/’ÿ́ç†ÿêß ×æ[ÿæZÿ/Lÿsç/AÝ}{[ÿsú LÿëÜÿæ¾æF >

7. {SæsçF ̄ ÿç¢ÿëÀÿ ̈ ÷$þ ×æ[ÿæZÿ�x,�’ÿ´ç†ÿêß ×æ[ÿæZÿ�y {Üÿ{àÿ�(x,y)Lÿë {ÓÜÿç ¯ÿç¢ëÿÀÿ ×æ[ÿæZÿ LÿëÜÿæ¾æF >

8. x�-�Aä D¨Àÿç× ÿ̄ç¢ëÿÀÿ ×æ[ÿæZÿ�(x,�0)�F¯ÿó�y�-�Aä D¨Àÿç× ÿ̄ç¢ëÿÀÿ ×æ[ÿæZÿ�(0,y)�Àÿí¨{Àÿ $æF >

9. þíÁÿ¯ÿç¢ÿëÀÿ ×æ[ÿæZÿ�(0,�0)��>

10. {SæsçF ̄ ÿç¢ëÿÀÿ ×æ[ÿæZÿSëÝçLÿ

¨÷$þ ¨æ’ÿ{Àÿ�(+, +) Àÿí¨{Àÿ, ’ÿ´ç†ÿêß ¨æ’ÿ{Àÿ�(`,�G)�Àÿí̈ {Àÿ,

†ÿõ†ÿêß ¨æ’ÿ{Àÿ�(`,.�̀ )�Àÿí̈ {Àÿ F¯ÿó `ÿ†ÿë$ö ¨æ’ÿ{Àÿ�(G,`)�Àÿí¨{Àÿ $æF >

[+�{ÜÿDdç ™[ÿæŠLÿ ÓóQ¿æ, �-�{ÜÿDdç J~æŠLÿ ÓóQ¿æ]

11. x  y�{Üÿ{àÿ�(x, y)  (y, x),�F¯ÿó�x = y {Üÿ{àÿ�(x, y) = (y, x)
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\êA Pkeûgò aògòÁ ùeLúd icúKeY

¯ÿç{ÉÈÌ~ {LÿòÉÁÿÀÿ þëQ¿ D{”É¿ {ÜÿDdç Sæ~ç†ÿçLÿ ÓþÓ¿æSëÝçLÿë ÓþêLÿÀÿ~{Àÿ ̈ Àÿç~†ÿ LÿÀÿç¯ÿæ
F¯ÿó {ÓÜÿç ÓþêLÿÀÿ~SëÝçLÿë Ó»æ¯ÿ¿ Ó¯ÿëvÿë ÓÀÿÁÿ Àÿí¨{Àÿ ̈ ÷’ÿÉö[ÿ LÿÀÿç¯ÿæ >

-FÝúþƒú {Üÿàÿç

4.1�D¨Lÿ÷þ :

    †ÿë{þ í̈¯ÿö {É÷~ê{Àÿ FLÿ `ÿÁÿÀÿæÉç ¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~ ¯ÿçÌß{Àÿ Ašß[ÿ LÿÀÿçAd > †ÿë{þ FLÿ
`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~SëÝçLÿë {àÿQ# ̈ æÀÿç̄ ÿ Lÿç ? †ÿë{þ LÿÜÿç̈ æÀÿç̄ ÿ {¾  x + 1 = 0, x + 2  = 0 F¯ÿó

2 y + 3  = 0�B†ÿ¿æ’ÿç FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ D’ÿæÜÿÀÿ~ > FÜÿçμÿÁÿç {ÀÿQêß ÓþêLÿÀÿ~SëÝçLÿÀÿ
A[ÿ[ÿ¿ (unique)�Óþæ™æ[ÿ ÀÿÜÿç$æF {¯ÿæàÿç †ÿë{þ fæ~ > {ÓÜÿç Óþæ™æ[ÿSëÝçLÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ Lÿç¨Àÿç
D¨×æ¨[ÿ LÿÀÿæ¾æF þš †ÿë{þ fæ~ > FÜÿç Ašæß{Àÿ FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ ™æÀÿ~æLÿë
þ{[ÿ¨LÿæB¯ÿæ F¯ÿó FÜÿæLÿë ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Lÿë ̄ ÿçÖæÀÿç†ÿ LÿÀÿç¯ÿæ > ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ
{ÀÿQêß ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ $æF Lÿç ? Üÿô, {†ÿ{¯ÿ FÜÿæ A[ÿ[ÿ¿ Lÿç ? Lÿæs}fçß[ÿú Óþ†ÿÁÿ{Àÿ FÜÿæÀÿ Óþæ™æ[ÿ
Lÿç¨Àÿç $æF ? FÜÿçμÿÁÿç A{[ÿLÿ ̈ ÷É§ D¨ëfç$æF > FÜÿç ÓþêLÿÀÿ~SëÝçLÿÀÿ Óþæ™æ[ÿ ̈ æBô †ÿë{þ Ašæß 3�{Àÿ
ÉçQ#$# ÿ̄æ ™æÀÿ~æSëÝçLÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç ÿ̄ >

4.2� {ÀÿQêß ÓþêLÿÀÿ~ :
†ÿë{þ ̄ ÿˆÿöþæ[ÿ Óë•æ ¾æÜÿæÓ¯ÿë ÉçQ#àÿ ${Àÿ þ{[ÿ¨LÿæB¯ÿæ AæÓ > [ÿçþ§ {ÀÿQêß ÓþêLÿÀÿ~Lÿë A[ÿëšæ[ÿ LÿÀÿ >

2x + 5 = 0
FÜÿæÀÿ Óþæ™æ[ÿ {ÜÿDdç ÓþêLÿÀÿ~Àÿ þíÁÿ A$öæ†ÿú� 5

2
 �> FÜÿæLÿë ÓóQ¿æ{ÀÿQæ D¨{Àÿ [ÿçþ§μÿÁÿç ’ÿÉöæ¾æB¨æÀÿç̄ ÿ

`ÿç†ÿ÷ 4.1

þíÁÿ

@¤ûd 4
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ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ Lÿàÿæ{ ÿ̄{Áÿ, [ÿçþ§ ̄ ÿçÌßSëÝçLÿ þ{[ÿÀÿQ# ÿ̄æ D`ÿç†ÿú :
[ÿçþ§ ̈ Àÿç×ç†ÿç{Àÿ {ÀÿQêß ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ ̈ ÷μÿæ¯ÿç†ÿ ÜÿëF [ÿæÜÿ] >ÿ
1. ÓþêLÿÀÿ~Àÿ Dμÿß¨{s FLÿæ ÓóQ¿æ {¾æS (Lÿçºæ ̄ ÿç{ßæS) Lÿ{àÿ >
2. ÓþêLÿÀÿ~Àÿ Dμÿß¨{s FLÿæ A~Éí[ÿ¿ ÓóQ¿æ ’ÿ´æÀÿæÿ Së~[ÿ Lÿçºæ ÜÿÀÿ~ Lÿ{àÿ >

¯ÿ̂ ÿöþæ[ÿ Aæ{þ [ÿçþ§ ̈ Àÿç×ç†ÿçLÿë A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ >
[ÿæS¨ëÀÿ{Àÿ μÿæÀÿ†ÿ H É÷êàÿZÿæ Lÿ÷ç{Lÿsú ’ÿÁÿ þš{Àÿ {ÜÿæB$# ÿ̄æ FLÿ ’ÿç[ÿçLÿçAæ A;ÿföæ†ÿêß Lÿ÷ç{Lÿsú þ¿æ`ÿú{Àÿ

’ÿëBf~ μÿæÀÿ†ÿêß {QÁÿæÁÿê þçÉç ÜÿæÓàÿ LÿÀÿç$#¯ÿæ Àÿ[ÿú 176�æ FÜÿç †ÿ$¿Àÿ ÓþêLÿÀÿ~ Àÿí̈ ÿ ÷̈LÿæÉ LÿÀÿ >
Fvÿæ{Àÿ ’ÿëBf~ {QÁÿæÁÿêZÿ ̄ ÿ¿NÿçS†ÿ Àÿ[ÿú Aæ{þ fæ~ç[ÿæÜÿëô > A$öæ†ÿú ’ÿëBsç Ajæ†ÿ ÀÿæÉç ÀÿÜÿçdç > FÜÿç Ajæ†ÿ

ÀÿæÉç ̈ æBô�x�F¯ÿó�y�Lÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ > F$#Àÿë f{~ {QÁÿæÁÿê LÿÀÿç$#¯ÿæ Àÿ[ÿúLÿë�x�Àÿí{¨ F ÿ̄ó A[ÿ¿f~ {QÁÿæÁÿê
LÿÀÿç$# ÿ̄æ Àÿ[ÿúLÿë y Àÿí{¨ {[ÿ¯ÿæ > Aæ{þ fæ~ë

                                                           x + y = 176,
FÜÿæ Üÿçô Aæ¯ÿÉ¿Lÿêß ÓþêLÿÀÿ~ >
FÜÿæ ’ÿëB `ÿÁÿÀÿæÉç ¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ FLÿ D’ÿæÜÿÀÿ~ > FÜÿçμÿÁÿç ÓþêLÿÀÿ~SëÝçLÿ{Àÿ x F¯ÿó�y Lÿë
`ÿÁÿÀÿæÉç Àÿí{¨ [ÿçAæ¾æB$æF †ÿ$æ¨ç A[ÿ¿æ[ÿ¿ AäÀÿSëÝçLÿë þš Aæ{þ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç¯ÿæ > ’ÿëB ̀ ÿÁÿÀÿæÉç
¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ {Lÿ{†ÿLÿ D’ÿæÜÿÀÿ~ {Üÿàÿæ :

1.2s + 3t = 5, p + 4q =7, u + 5v = 9 F¯ÿó 3 = 2 x – 7y.
D¨{ÀÿæNÿ ÓþÖ ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Lÿë ¾$æLÿ÷{þ 1.2s + 3t – 5 = 0, p + 4q – 7 = 0,
u + 5v – 9 = 0�F¯ÿó� 2 x – 7y – 3 = 0�Àÿí{¨ {àÿQ# ¨æÀÿç¯ÿ >
A†ÿF¯ÿ, {¾{Lÿò~Óç ÓþêLÿÀÿ~Lÿë ax + by + c = 0 Àÿí{¨ {àÿQ#̈ æÀÿç{àÿ, †ÿæÜÿæLÿë ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß
ÓþêLÿÀÿ~ LÿëÜÿæ¾æF > Fvÿæ{Àÿ a, b H�c ×çÀÿÀÿæÉç F¯ÿó�a, b FLÿæ Óþß{Àÿ Éí[ÿ {Üÿ ÿ̄æ A[ÿë`ÿç†ÿ > F$#Àÿë †ÿë{þ
FÜÿçμÿÁÿç A{[ÿLÿ ÓþêLÿÀÿ~ ̀ ÿç;ÿæ LÿÀÿç¨æÀÿç¯ÿ >
D’ÿæÜÿÀÿ~�1:�[ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ ÓþêLÿÀÿ~SëÝçLÿë�ax + by + c = 0�Àÿí¨{Àÿ {àÿQ > ̈ ÷†ÿç ÓþêLÿÀÿ~{Àÿ
a,b,c�Àÿ þíàÿ¿ [ÿç‚ÿöß LÿÀÿ >
(i) 2x + 3y = 4.37 (ii) x – 4 = 3 y (iii) 4 = 5x – 3y (iv) 2x = y
Óþæ™æ[ÿ :
(i) ÓþêLÿÀÿ~ 2x + 3y = 4.37 Lÿë�2x + 3y – 4.37 = 0�Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ >

Fvÿæ{Àÿ�a = 2, b = 3 F¯ÿó    c = – 4.37
(ii) ÓþêLÿÀÿ~ x – 4 = 3 y Lÿë�x – 3 y – 4 = 0 Àÿí{¨ {àÿQ#¨æÀÿç ÿ̄æ >

Fvÿæ{Àÿ�a = 1, b = – 3  F¯ÿó    c = –4
(iii)�ÓþêLÿÀÿ~ 4 = 5x – 3y Lÿë�5x – 3y – 4 = 0 Àÿí{¨ {àÿQ#¨æÀÿç ÿ̄æ >

Fvÿæ{Àÿ�a = 5, b = –3�F¯ÿó   c = – 4
FÜÿæLÿë�–5x + 3y + 4 = 0 Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ > †ÿë{þ F$#{Àÿ FLÿþ†ÿ Lÿç ?
Fvÿæ{Àÿ�a = –5, b = 3 F¯ÿó c = 4
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(iv) ÓþêLÿÀÿ~�2x = y Lÿë�2x – y + 0 = 0 Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ > Fvÿæ{Àÿ�a = 2, b = –1 F¯ÿó c = 0 æ
ax + b = 0�Àÿí̈ {Àÿ $#̄ ÿæ ÓþêLÿÀÿ~SëÝçLÿ þš ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ D’ÿæÜÿÀÿ~ > LÿæÀÿ~

FÜÿæLÿë FÜÿçμÿÁÿç {àÿQ#¨æÀÿç̄ ÿæ >
                                ax + 0.y + b = 0
D’ÿæÜÿÀÿ~ Ó´Àÿí¨: �4– 3x = 0 Lÿë�–3x + 0.y + 4 = 0 Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ >

D’ÿæÜÿÀÿ~�2�:� [ÿçþ§SëÝçLÿë ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~ Àÿí{¨ {àÿQ >
            (i) x = –5 (ii) y = 2 (iii) 2x = 3 (iv) 5y = 2

Óþæ™æ[ÿ� :  (i) x = –5 Lÿë�1.x + 0.y = –5, Lÿçºæ 1.x + 0.y + 5 = 0 Àÿí{¨ {àÿQ#¨æÀÿç ÿ̄æ >
(ii) y = 2 Lÿë�0.x + 1.y = 2, Lÿçºæ 0.x + 1.y – 2 = 0 Àÿí{¨ {àÿQ#¨æÀÿç ÿ̄æ >
(iii) 2x = 3 Lÿë�2x + 0.y – 3 = 0 Àÿí{¨ {àÿQ#¨æÀÿç ÿ̄æ >
(iv) 5y = 2 Lÿë�0.x + 5y – 2 = 0 Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ >

A[ÿëÉêÁÿ[ÿê�4.1
1. {SæsçF Qæ†ÿæÀÿ þíàÿ¿, {SæsçF LÿàÿþÀÿ þíàÿ¿Àÿ ’ÿëBSë~ > FÜÿç DNÿçLÿë {[ÿB ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ

{ÀÿQêß ÓþêLÿÀÿ~ {àÿQ >
(™Àÿç[ÿçA Qæ†ÿæÀÿþíàÿ¿ ̀  x F¯ÿó LÿàÿþÀÿ þíàÿ¿�̀  y )

2. [ÿçþ§ {ÀÿQêß ÓþêLÿÀÿ~SëÝçLÿë�ax + by + c = 0 Àÿí{¨ ̈ ÷LÿæÉ LÿÀÿ F ÿ̄ó ̈ ÷†ÿç Ó¢ÿμÿö{Àÿ�a, b, c Àÿ þíàÿ¿
`ÿçÜÿ§s LÿÀÿ >
(i) 2x + 3y = 9.35 (ii) x – 

5
y  – 10 = 0 (iii) –2x + 3y = 6 (iv) x = 3y

(v) 2x = –5y (vi) 3x + 2 = 0 (vii) y – 2 = 0 (viii) 5 = 2x

4.3�{ÀÿQêß ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ
†ÿë{þ {’ÿQ#àÿ {¾ FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ A’ÿ´ç†ÿêß Óþæ™æ[ÿ ÀÿÜÿç$æF > ’ÿëB ̀ ÿÁÿÀÿæÉç
¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ ̄ ÿçÌß{Àÿ †ÿë{þ Lÿ~ LÿÜÿç̈ æÀÿç¯ÿ ? Fvÿæ{Àÿ ’ÿëBsç ̀ ÿÁÿÀÿæÉç $#¯ÿæ
{¾æSëô {ÀÿQêß ÓþêLÿÀÿ~Lÿë Óó†ÿëÎ LÿÀÿë$#̄ ÿæ μÿÁÿç x F¯ÿó�y�Àÿ þíàÿ¿ {¾æÝçLÿë FÜÿæÀÿ Óþæ™æ[ÿ LÿëÜÿæ¾æF >
™Àÿç[ÿçA ÓþêLÿÀÿ~�2x + 3y = 12 > Fvÿæ{Àÿ�x = 3 F¯ÿó y = 2 {ÜÿDdç FÜÿæÀÿ Óþæ™æ[ÿ > LÿæÀÿ~ x = 3
F¯ÿó y = 2 D¨{ÀÿæNÿ ÓþêLÿÀÿ~{Àÿ ̈ ÷†ÿç×æ¨[ÿ Lÿ{àÿ, Aæ{þ ̈ æB¯ÿæ

2x + 3y = (2 × 3) + (3 × 2) = 12
FÜÿç Óþæ™æ[ÿLÿë ¨÷${þ�x Àÿ þíàÿ¿, ¨{Àÿ y�Àÿ þíàÿ¿Lÿë {[ÿB (3,2)�Lÿ÷þ{¾æÝç Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ >

{ÓÜÿçμÿÁÿç�(0, 4) þš D¨{ÀÿæNÿ ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ ÜÿëF >
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A[ÿ¿ ¨÷Lÿæ{Àÿ�(1, 4) Lÿ÷þ{¾æÝç�2x + 3y = 12 Àÿ Óþæ™æ[ÿ ÜÿëF [ÿæÜÿ] >�x = 1 F¯ÿó y = 4 Lÿë
¨÷†ÿç×æ¨[ÿ Lÿ{àÿ Aæ{þ 2x + 3y = 14 ̈ æB¯ÿæ > FÜÿæ 12�ÓÜÿ Óþæ[ÿ [ÿë{Üÿô > þ{[ÿÀÿQ {¾�(0, 4) {ÜÿDdç
FÜÿæÀÿ Óþæ™æ[ÿ Lÿç;ÿë�(4, 0) [ÿë{Üÿô >

2x + 3y = 12 Àÿ A;ÿ†ÿ… ’ÿëBsç Óþæ™æ[ÿ {’ÿQ#àÿ A$öæ†ÿú�(3,2)�F¯ÿó�(0,4)�> †ÿë{þ A[ÿ¿ {Lÿò~Óç
Óþæ™æ[ÿ [ÿç‚ÿöß LÿÀÿç¨æÀÿç ÿ̄ Lÿç ?�(6,0)�A[ÿ¿ FLÿ Óþæ™æ[ÿ ÜÿëF {¯ÿæàÿç †ÿë{þ FLÿþ†ÿ Lÿç ? D¨{ÀÿæNÿ
μÿæ{¯ÿ A[ÿëšæ[ÿ    LÿÀÿ > ¯ÿæÖ¯ÿ{Àÿ FÜÿç ¨•†ÿç A[ÿë¾æßê A{[ÿLÿ Óþæ™æ[ÿ ¨æB¯ÿæ >�2x + 3y = 12�{Àÿ x
¨æBô {Lÿò~Óç FLÿ þíàÿ¿ [ÿçA > (™Àÿç[ÿçA x = 2 ), {†ÿ{¯ÿ †ÿæÜÿæ FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~
4 + 3y = 12 Àÿí{¨ ¨Àÿç~†ÿ ÜÿëF > FÜÿæÀÿ Óþæ™æ[ÿ y = 8

3  ÜÿëF >�{†ÿ~ë� 82,
3

 
 
 

 Lÿ÷þ{¾æÝç�2x + 3y = 12

Àÿ A[ÿ¿ FLÿ Óþæ™æ[ÿ ÜÿëF >�{ÓÜÿçμÿÁÿç�x = – 5 {Üÿ{àÿ ÓþêLÿÀÿ~sç –10 + 3y = 12 Àÿí{¨ ¨Àÿç~†ÿ ÜÿëF >
{†ÿ{¯ÿ�y = 22

3  ÜÿëF > {†ÿ~ë� 225,
3

  
 

 Lÿ÷þ{¾æÝç�2x + 3y = 12 Àÿ A[ÿ¿ FLÿ Óþæ™æ[ÿ ÜÿëF > {†ÿ~ë ’ÿëB
`ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ ̄ ÿçμÿçŸ AÓêþ Óþæ™æ[ÿ ÀÿÜÿç$æF > A$öæ†ÿú ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ
{ÀÿQêß ÓþêLÿÀÿ~Àÿ AÓóQ¿ Óþæ™æ[ÿ ÀÿÜÿç$æF >

D’ÿæÜÿÀÿ~�3�: x + 2y = 6 Àÿ ̀ ÿæ{Àÿæsç μÿçŸ μÿçŸ Óþæ™æ[ÿ [ÿç‚ÿöß LÿÀÿ >
Óþæ™æ[ÿ�: ’ÿˆÿ ÓþêLÿÀÿ~Lÿë A[ÿëšæ[ÿ Lÿ{àÿ�x = 2 F¯ÿó y = 2 {SæsçF Óþæ™æ[ÿ ÜÿëF >
LÿæÀÿ~� x = 2, y = 2 ¨æBô
                                                        x + 2y = 2 + 4 = 6 ÜÿëF >
¯ÿ̂ ÿöþæ[ÿ ™Àÿç[ÿçA�x = 0 > {†ÿ{¯ÿ ÓþêLÿÀÿ~sç�2y = 6 Àÿí{¨ Àÿí¨æ;ÿÀÿ ÜÿëF >�y = 3 {ÜÿDdç FÜÿæÀÿ A[ÿ[ÿ¿
Óþæ™æ[ÿ >�{†ÿ~ë,� x = 0, y = 3 {ÜÿDdç x + 2y = 6 Àÿ {SæsçF Óþæ™æ[ÿ > {ÓÜÿçμÿÁÿç�y = 0 {Üÿ{àÿ x = 6
ÜÿëF > {†ÿ~ë x = 6, y = 0 {ÜÿDdç�x + 2y = 6 Àÿ {SæsçF Óþæ™æ[ÿ >  y = 1 ̈ æBô ’ÿˆÿ ÓþêLÿÀÿ~sç�x + 2 =
6 Àÿí{¨ Àÿí̈ æ;ÿÀÿ ÜÿëF,F~ë�x = 4 Aæ{Ó > A†ÿF¯ÿ�(4, 1) þš ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ {Üÿ̄ ÿ > ’ÿ ÿ̂ ÓþêLÿÀÿ~Àÿ
AÓóQ¿ Óþæ™æ[ÿSëÝçLÿ þšÀÿë ̀ ÿæ{Àÿæsç Óþæ™æ[ÿ {Üÿàÿæ

�(2, 2), (0, 3), (6, 0) F¯ÿó (4, 1)

Óí`ÿ[ÿæ�:�’ÿˆÿ ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ {¾æÝç ÓÜÿf{Àÿ ̈ æB¯ÿæ ̈ æBô�x = 0 {[ÿB A[ÿëÀÿí¨�y þíàÿ¿ F¯ÿó�y = 0
         {[ÿB A[ÿëÀÿí¨�x Àÿ þíàÿ¿ ̈ æB¨æÀÿç¯ÿ >

D’ÿæÜÿÀÿ~�4 : [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ ̈ ÷†ÿç ÓþêLÿÀÿ~Àÿ ’ÿëBsç {àÿQæFô Óþæ™æ[ÿ [ÿç‚ÿöß LÿÀÿ >
(i) 4x + 3y = 12
(ii) 2x + 5y = 0
(iii) 3y + 4 = 0

Óþæ™æ[ÿ�:�(i) x = 0 ™Àÿç{[ÿ{àÿ Aæ{þ�3y = 12 ¨æD, A$öæ†ÿú�y = 4  > {†ÿ~ë (0, 4) ’ÿˆÿ ÓþêLÿÀÿ~Àÿ
Óþæ™æ[ÿ ÜÿëF >  y = 0 {[ÿ{àÿ Aæ{þ�x = 3 ¨æB¯ÿæ > {†ÿ~ë�(3, 0) þš FLÿ Óþæ™æ[ÿ >
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’ÿëB `ÿÁÿÀÿæÉç ¯ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~

(ii) x = 0 {[ÿ{àÿ Aæ{þ�5y = 0 ¨æB¯ÿæ > A$öæ†ÿú�y = 0  {†ÿ~ë�(0, 0) ’ÿˆÿ ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ ÜÿëF >
{ÓÜÿçμÿÁÿç�y = 0 {[ÿ{àÿ Aæ{þ�x = 0 ̈ æD > Fvÿæ{Àÿ (0,0)�̈ í¯ÿö μÿÁÿç FLÿ Óþæ™æ[ÿ A{s > A[ÿ¿ FLÿ Óþæ™æ[ÿ
¨æBô x = 1 [ÿçA > †ÿë{þ ̈ Àÿêäæ LÿÀÿç̈ æÀÿç̄ ÿ {¾ y Àÿ A[ÿëÀÿí¨ þíàÿ¿ 2

5
  ÜÿëF > {†ÿ~ë ÓþêLÿÀÿ~ 2x + 5y =

0�Àÿ 21,
5

  
 

 A[ÿ¿ FLÿ Óþæ™æ[ÿ A{s >
(iii) ’ÿˆÿ ÓþêLÿÀÿ~ 3y + 4 = 0 Lÿë 0.x + 3y + 4 = 0 Àÿí{¨ {àÿQ#{àÿ�x Àÿ {¾{Lÿò~Óç þíàÿ¿ ̈ æBô y = 4–

3
ÜÿëF > {†ÿ{¯ÿ 



 

3
4,0 �F¯ÿó� 



 

3
4,1 �’ÿëBsç Óþæ™æ[ÿ ÜÿëF >

A[ÿëÉêÁÿ[ÿê�4.2

1. [ÿçþ§Àÿë {LÿDôsç Ó†ÿ¿ H LÿæÜÿ]Lÿç ?

{ÀÿQêß ÓþêLÿÀÿ~�y = 3x + 5 Àÿ

(i) A’ÿ´ç†ÿêß Óþæ™æ[ÿ ÀÿÜÿç$æF (ii) {Lÿ ÿ̄Áÿ ’ÿëBsç Óþæ™æ[ÿ ÀÿÜÿç$æF (iii) AÓóQ¿ Óþæ™æ[ÿ ÀÿÜÿç$æF

2. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ ̈ ÷{†ÿ¿Lÿ ÓþêLÿÀÿ~Àÿ ̀ ÿæ{Àÿæsç {àÿQæFô Óþæ™æ[ÿ {àÿQ >

(i) 2x + y = 7 (ii) x + y = 9 (iii) x = 4y

3. [ÿçþ§Àÿë {LÿDôsç�x – 2y = 4 ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ ÜÿëF ? F¯ÿó {LÿDôsç [ÿë{Üÿô?
(i) (0, 2) (ii) (2, 0) (iii) (4, 0)

(iv) 2 , 4 2 (v) (1, 1)

4. 2x + 3y = k Àÿ x = 2, y = 1 Óþæ™æ[ÿ {Üÿ{àÿ k Àÿ þæ[ÿ [ÿç‚ÿöß LÿÀÿ >
4.4�þëQ¿æóÉ�:
FÜÿç Ašæß{Àÿ Aæ{þ ¾æÜÿæÓ¯ÿë ÉçQ#{àÿ :
1. ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ Óæ™æÀÿ~ Àÿí̈ �ax + by + c = 0 > Fvÿæ{Àÿ a, b H c ×çÀÿÀÿæÉç F¯ÿó

a, b FLÿæ Óþß{Àÿ Éí[ÿ {Üÿ¯ÿæ A[ÿë`ÿç†ÿ >

2. ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ AÓóQ¿ Óþæ™æ[ÿ ÀÿÜÿç$æF >

3. ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~ {àÿQ`ÿç†ÿ÷{Àÿ $#̄ ÿæ ̈ ÷{†ÿ¿Lÿ ̄ ÿç¢ÿë {ÀÿQêß ÓþêLÿÀÿ~Àÿ Óþæ™æ[ÿ
ÜÿëF > {ÓBμÿÁÿç ’ÿëB ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ {ÀÿQêß ÓþêLÿÀÿ~Àÿ ̈ ÷{†ÿ¿Lÿ Óþæ™æ[ÿ {àÿQ`ÿç†ÿ÷Àÿ {SæsçF ̄ ÿç¢ÿë
ÜÿëF >
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ßëLÿâçÝúZÿ f¿æþç†ÿç ¨Àÿç`ÿß

5.1 

f¿æþç†ÿç (geometry)�[ÿæþLÿ ¨’ÿsç S÷êLÿú μÿæÌæÀÿë D•õ†ÿ > »»fç{ßæμμ� (geo)�þæ{[ÿ μÿíþç F¯ÿó� »»{þs÷ç[ÿúμμ
(metrein)�þæ{[ÿ þæ¨ç¯ÿæ > fþç þæ ç̈¯ÿæÀÿ Aæ¯ÿÉ¿Lÿ†ÿæLÿë {[ÿB f¿æþç†ÿçÀÿ DŒŸ {ÜÿæB$#̄ ÿæ f~æ¾æF >
S~ç†ÿÀÿ FÜÿç ÉæQæ Cfç¨u&ú, ̄ ÿæ¯ÿç{àÿæ[ÿçAæ, ̀ ÿê[ÿ, μÿæÀÿ†ÿ, S÷êÓú, B[ÿúLÿæÓú B†ÿ¿æ’ÿç ̈ ÷æ`ÿê[ÿ Óμÿ¿†ÿæ{Àÿ ̄ ÿçμÿçŸ
Àÿí¨{Àÿ Ašß[ÿ    LÿÀÿæ¾æD$#àÿæ > FÜÿç Óμÿ¿†ÿæÀÿ {àÿæLÿþæ{[ÿ ̄ ÿæÖ¯ÿ fê¯ÿ[ÿ{Àÿ A{[ÿLÿ ̈ ÷LÿæÀÿ ÓþÓ¿æÀÿ
Ó¼ëQê[ÿ {ÜÿD$#{àÿ > DNÿ ÓþÓ¿æÀÿ Óþæ™æ[ÿ ̈ æBô f¿æþç†ÿçÀÿ ̄ ÿçLÿæÉ Wsç$#àÿæ >

D’ÿæÜÿÀÿ~ Ó´Àÿí̈  A{[ÿLÿ Óþß{Àÿ [ÿêÁÿ[ÿ’ÿêÀÿ ̄ ÿ[ÿ¿æfÁÿ ̈ âæ¯ÿ[ÿ {¾æSëô
FÜÿæÀÿ D¨LÿíÁÿ ÿ̄ˆÿöê fþçSëÝçLÿÀÿ Óêþæ D{μÿB ¾æD$#àÿæ > DNÿ ÓêþæSëÝçLÿë
¨ë~ç ̀ ÿçÜÿ§s LÿÀÿç ÿ̄æLÿë {ÜÿD$#àÿæ > FÜÿç LÿæÀÿ~Àÿëÿ Bfç¨u¯ÿæÓê(þçÉÀÿ¯ÿæÓê)
f¿æþç†ÿç Óº¤ÿêß A{[ÿLÿ ÓÀÿÁÿ S~[ÿæ ¨•†ÿç ¯ÿæÜÿæÀÿ LÿÀÿç ÓêþæSëÝçLÿë
ë̈[ÿ…[ÿçþöæ~ LÿÀÿë$#{àÿ > f¿æþç†ÿêß jæ[ÿ {LÿòÉÁÿ ̈ ÷{ßæS LÿÀÿç ÉÓ¿ μÿƒæÀÿ

SõÜÿSëÝçLÿÀÿ Aæß†ÿ[ÿ S~[ÿæ LÿÀÿë$#{àÿ F¯ÿó {Lÿ[ÿæÁÿ H ̈ çÀÿæþçÝúSëÝçLÿÀÿ
[ÿçþöæ~ þš LÿÀÿë$#{àÿ > FÜÿæ ÓÜÿç†ÿ ÓvÿçLÿú Óí†ÿ÷ þæšþ{Àÿ s÷æ[ÿú{LÿsÝú
(ÉêÌöQƒç†ÿ/AS÷ ̄ ÿçÜÿê[ÿ) ̈ çÀÿæþçÝúÀÿ(`ÿç†ÿ÷ 5.1�{’ÿQ) Aæß†ÿ[ÿ [ÿç‚ÿößLÿÀÿç̄ ÿæ
fæ~ç$#{àÿ > †ÿë{þ fæ~ {¾ ̈ çÀÿæþçÝ {ÜÿDdç FLÿ W[ÿæLÿæÀÿ ̄ ÿÖì, ¾æÜÿæÀÿ
μÿíþç †ÿ÷çμÿëfæLÿæÀÿ Lÿçºæ ̄ ÿSöæLÿæÀÿ Lÿçºæ ̄ ÿÜÿëμÿífç AæLÿæÀÿ{Àÿ ÀÿÜÿç FÜÿæÀÿ ̈ æÉ´ö
™æÀÿSëÝçLÿ †ÿ÷çμÿëfæLÿæÀÿ{Àÿ ÀÿÜÿç FLÿ ÉêÌö ̄ ÿç¢ÿë{Àÿ þçÉç$æF >

 `ÿç†ÿ÷ 5.1� : ÉêÌöQƒç†ÿ ¨çÀÿæþçÝú

dêKæòWÿþu RýûcòZò _eòPd  �5
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ßëLÿâçÝúZÿ f¿æþç†ÿç ¨Àÿç`ÿß

μÿæÀÿ†ÿ D¨þÜÿæ{’ÿÉ{Àÿ ÜÿÀÿªæ, þ{Üÿ{qæ’ÿæÀÿú Aæ’ÿç AoÁÿ{Àÿ LÿÀÿæ¾æB$# ÿ̄æ Q[ÿ[ÿÀÿë {Óvÿæ{Àÿ ̄ ÿÓ ÿ̄æÓLÿÀÿë$#̄ ÿæ
Óç¤ÿë D¨†ÿ¿Lÿæ Óμÿ¿†ÿæ (Q÷ê. í̈.3000)�’ÿ´æÀÿæ f¿æþç†ÿçÀÿ ̄ ÿÜÿëÁÿ ̄ ÿ¿¯ÿÜÿæÀÿ {ÜÿæB$#̄ ÿæ f~æ¾æDdç > FÜÿç Óμÿ¿†ÿæ FLÿ
ÓëÓóSvÿç†ÿ Óþæf ̈ ÷†ÿçÏæ LÿÀÿç$#̄ ÿæ þš f~æ¾æF F¯ÿó {ÓvÿæLÿæÀÿ ÓÜÿÀÿSëÝçLÿ {¾æf[ÿæ¯ÿ• F¯ÿó ̄ ÿÜÿë ̄ ÿçLÿÉç†ÿ
$#àÿæ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , ÀÿæÖæSëÝçLÿ ̈ ÀÿØÀÿLÿë Óþæ;ÿÀÿ{Àÿ ÀÿÜÿç μÿíSμÿö fÁÿ [ÿçÍæÓ[ÿ ̄ ÿ¿¯ÿ×æfëNÿ {Lÿ[ÿæÁÿSëÝçLÿ
[ÿçþöæ~ {ÜÿæB$#àÿæ > ̄ ÿçμÿçŸ AæLÿæÀÿÀÿ LÿäSëÝçLÿë {[ÿB SõÜÿSëÝçLÿ [ÿçþöæ~ {ÜÿæB$# ÿ̄æ {’ÿQæ¾æF > F$#Àÿë ÓÜÿÀÿ
¯ÿæÓç¢ÿæZÿÀÿ ̈ æsêS~ç†ÿ H ̈ Àÿçþç†ÿç Óº¤ÿêß jæ[ÿ {LÿòÉÁÿ ̄ ÿç{ÉÌ μÿæ¯ÿ{Àÿ $#̄ ÿæ ̈ Àÿçàÿçäç†ÿ ÜÿëF > {’ÿðW¿ö, ̈ ÷×
H Daÿ†ÿæ�4:2:1�A[ÿë̈ æ†ÿ{Àÿ $#¯ÿæ BsæSëÝçLÿ μÿæsç{Àÿ {¨æÝç ̄ ÿçμÿçŸ [ÿçþöæ~{Àÿ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿæ¾æD$#àÿæ >

¨÷æ`ÿê[ÿ μÿæÀÿ†ÿ{Àÿ Éëàÿ¶Óí†ÿ÷ (Q÷ê.¨í.�300�Àÿë Q÷ê.¨í. 500)�Lÿë Aæ™æÀÿ LÿÀÿç f¿æþç†ÿêß [ÿçþöæ~SëÝçLÿ LÿÀÿæ
¾æD$#àÿæ > {¯ÿð’ÿçLÿ ¾ëSÀÿ [ÿê†ÿçLÿæ;ÿçSëÝçLÿë Ó¸Ÿ LÿÀÿç¯ÿæ ̈ æBô LÿÀÿæ¾æD$#¯ÿæ ¾j{ ÿ̄’ÿç F¯ÿó {ÜÿæþLÿëƒ [ÿçþöæ~ÿ
Lÿæ¾¿öÀÿë { ÿ̄ð’ÿçLÿ ¾ëS{Àÿ f¿æþç†ÿçÀÿ AßþæÀÿ» {ÜÿæB$#àÿæ > {¯ÿð’ÿçLÿ LÿþöSëÝçLÿ ̈ ÷μÿæ¯ÿÉêÁÿ {Üÿ̄ ÿæ¨æBô ¾j×æ[ÿ,
{ÜÿæþLÿëƒÀÿ AæLÿæÀÿ,¨Àÿçþæ~ {¯ÿ’ÿ{Àÿ ØÎ Àÿí{¨ [ÿç{”öÉç†ÿ Óí`ÿ[ÿæ A[ÿë¾æßê ÀÿÜÿç̄ ÿæ Aæ¯ÿÉ¿Lÿ {¯ÿæàÿç S÷Üÿ~
LÿÀÿæ¾æB$#àÿæ > SõÜÿ{Àÿ [ÿçÏæÀÿÓÜÿ ̈ ífæ D¨Ó[ÿæ ̀ ÿÁÿæB¯ÿæ ̈ æBô ̄ ÿSöæLÿæÀÿ F¯ÿó ̄ ÿõˆÿæLÿæÀÿ {¯ÿ’ÿçÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç̄ ÿæ{ ÿ̄{Áÿ f[ÿÓæ™æÀÿ~Zÿ ÓæþíÜÿçLÿ ̈ ífæaÿö[ÿæ ̈ æBô Aæß†ÿæLÿæÀÿ, †ÿ÷çμÿëfæLÿæÀÿ, s÷æ¨çfçßþúÀÿ þçÁÿç†ÿÿ AæLÿõ†ÿçÀÿ
{¯ÿ’ÿç Aæ¯ÿÉ¿Lÿ LÿÀÿë$#{àÿ > É÷ê¾¦�(A$¯ÿö {¯ÿ’ÿ{Àÿ ’ÿçAæ¾æBdç)�¨ÀÿØÀÿ þš{Àÿ d¢ÿç {ÜÿæB $#¯ÿæ 9sç
Óþ’ÿ´ç¯ÿæÜÿë †ÿ÷çμÿëfLÿë {[ÿB Svÿç†ÿ > FÜÿç †ÿ÷çμÿëfSëÝçLÿ Fþç†ÿç Ógç†ÿ {ÜÿæB$æF {¾,{Ó$#{Àÿ�43sç D¨ †ÿ÷çμÿëf
ÀÿÜÿç$æF > ¾’ÿçH ¾j{¯ÿ’ÿçSëÝçLÿÀÿ [ÿçþöæ~ ̈ æBô ÓvÿçLÿú f¿æþç†ÿêß ̈ •†ÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æD$#àÿæ {ÓSëÝçLÿÀÿ
{[ÿ¨$¿{Àÿ $# ÿ̄æ þíÁÿ[ÿê†ÿçSëÝçLÿ ̄ ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿæ¾æD[ÿ$#àÿæ >
�������D¨{ÀÿæNÿ D’ÿæÜÿÀÿ~SëÝçLÿÀÿë fæ~çÜÿëF {¾,f¿æþç†ÿçÀÿ Lÿ÷þ ̄ ÿçLÿæÉWsç ÓæÀÿæ ̈ õ$#̄ ÿê{Àÿ FÜÿæ {QÁÿç¾æB$#àÿæ>
Lÿç;ÿë FÜÿæ A[ÿçßþç†ÿ μÿæ¯ÿ{Àÿ {ÜÿD$#àÿæ > Fvÿæ{Àÿ AæÓNÿçLÿÀÿ ̄ ÿçÌß {ÜÿDdç f¿æþç†ÿçÀÿ FÜÿç ̄ ÿçLÿæÉ™æÀÿæ ̈ ÷æ`ÿê[ÿ
fS†ÿ{Àÿ {SæsçF ̈ ê|ÿçÀÿë A[ÿ¿ ̈ ê|ÿçLÿë ™æÀÿæ¯ÿæÜÿçLÿ μÿæ{ ÿ̄ {þòQ#Lÿ Lÿçºæ †ÿæÁÿ¨†ÿ÷ ̄ ÿæˆÿöæ Lÿçºæ A[ÿ¿ D¨æß{Àÿ
{¨÷Àÿ~ {ÜÿD$#àÿæ > AæÜÿëÀÿç þš ¨÷†ÿê†ÿ ÜÿëF {¾ μÿæÀÿ†ÿ F¯ÿó {Àÿæþú Ó’ÿõÉ ¯ÿæ¯ÿç{àÿæ[ÿçAæ μÿÁÿç {Lÿ{†ÿLÿ
Óμÿ¿†ÿæ{Àÿ f¿æþç†ÿç ̄ ÿæÖ¯ÿ fê¯ÿ[ÿÀÿ FLÿ D¨¾ëNÿ A¯ÿç{d’ÿ¿ ̄ ÿçÌß Àÿí{¨ ÀÿÜÿç$#àÿæ > þçÉÀÿ Óμÿ¿†ÿæ ’ÿ´æÀÿæ ̄ ÿçLÿÉç†ÿ
f¿æþç†ÿçLÿë þëQ¿†ÿ… ̈ ÷þæ~{¾æS¿ Óæþæ[ÿ¿Lÿ$[ÿ Àÿí{¨ S÷Üÿ~ LÿÀÿæ¾æD$#àÿæ > FÜÿç ̈ ÷Lÿ÷çßæÀÿ {Lÿò~Óç Óæ™æÀÿ~
[ÿçßþ [ÿ$#àÿæ > ̈ ÷Lÿõ†ÿ{Àÿ ̄ ÿæ¯ÿç{àÿæ[ÿçßæ H Bfç¨uÀÿ {àÿæ{Lÿ ̄ ÿæÖ¯ÿ fê¯ÿ[ÿ{Àÿ FÜÿæÀÿ ̈ ÷{ßæS LÿÀÿë$#{àÿ Lÿç;ÿë
FÜÿæLÿë FLÿ ̄ ÿçjæ[ÿÀÿ Àÿí̈  {’ÿ ÿ̄æLÿë {Óþæ[ÿZÿÀÿ A¯ÿ’ÿæ[ÿ A†ÿçLÿþú $#àÿæ > Lÿç;ÿë S÷êLÿú {àÿæ{Lÿ [ÿç”ç}Î {Lÿ{†ÿLÿ [ÿçþöæ~
¯ÿæ AZÿ[ÿ D¨{¾æSê {Üÿ¯ÿæ ̈ d{Àÿ $#¯ÿæ LÿæÀÿ~Lÿë ̄ ÿç{ÉÌ SëÀÿë†ÿ´ ̈ ÷’ÿæ[ÿ LÿÀÿë$#{àÿ > [ÿç{f S÷êLÿúþæ{[ÿ [ÿçSþ[ÿ
÷̈~æÁÿê ¾ëNÿç ’ÿ´æÀÿæ Aæ¯ÿçÍæÀÿ LÿÀÿç$#¯ÿæ Óæþæ[ÿ¿ Lÿ$[ÿSëÝçLÿÀÿ Ó†ÿ¿†ÿæ ̈ ÷†ÿçÏæ LÿÀÿç̄ ÿæ ̈ æBô Ó¯ÿö’ÿæ DûæÜÿê $#{àÿ

(¨ÀÿçÉçÎ 1 {’ÿQ) >
�������S÷êLÿú S~ç†ÿj $æ{àÿÓúZÿë Ó¯ÿö¨÷$þ ̈ ÷þæ~ LÿÀÿç$# ÿ̄æ {É÷ß ’ÿçAæ¾æF > FÜÿç
÷̈þæ~Àÿ Óæþæ[ÿ¿Lÿ$[ÿ {Üÿàÿæ »»{SæsçF ̄ ÿõ̂ ÿ †ÿæÀÿ ̄ ÿ¿æÓ ’ÿ´æÀÿæ ’ÿëB μÿæS{Àÿ ( Óþæ[ÿ

’ÿëB μÿæS{Àÿ) ̄ ÿçμÿNÿ ÜÿëF > $æ{àÿÓúZÿ Q¿æ†ÿ[ÿæþæ A[ÿ¿†ÿþ ÉçÌ¿ ̈ ç$æSÀÿÓú (Q÷ê.̈ í.572)
¯ÿçÌß{Àÿ †ÿë{þ Éë~ç$#̄ ÿ > ̈ ç$æ{SæÀÿÓú F¯ÿó †ÿæZÿ ’ÿÁÿ þçÉç A{[ÿLÿ f¿æþç†ÿêß [ÿçßþ
{àÿæLÿ{àÿæ`ÿ[ÿLÿë Aæ~ç$#{àÿ F¯ÿó ̄ ÿÜÿë ÓóQ¿Lÿ f¿æþç†ÿêß D¨ æ̈’ÿ¿ ̄ ÿçLÿÉç†ÿ LÿÀÿç$#{àÿ >
FÜÿç ¨÷Lÿ÷çßæ Q÷ê. í̈.�300�¨¾¿ö;ÿ [ÿçÀÿ;ÿÀÿμÿæ{¯ÿ `ÿæàÿëÀÿÜÿç$#àÿæ > {ÓÜÿç Óþß{Àÿ
Bfç̈ u&úÀÿ Aæ{àÿLÿfæƒ÷çßæ{Àÿ S~ç†ÿ ÉçäLÿ Àÿí{¨ Lÿæ¾¿öÀÿ†ÿ $#̄ ÿæ ßëLÿâçÝú   †ÿ†ÿúLÿæÁÿê[ÿ
ÓþÖ f¿æþç†ÿç †ÿ$¿Lÿë ÓóS÷Üÿ LÿÀÿç †ÿæZÿ ’ÿ́æÀÿæ Àÿ`ÿ[ÿæ LÿÀÿæ¾æB$#̄ ÿæ  »»Fàÿê{þ+úÓμμ
[ÿæþLÿ Óë̈ ÷Óç• S÷¡ÿ{Àÿ ×æ[ÿç†ÿ LÿÀÿç$#{àÿ >

       {$àÿÓú

(Q÷ê.̈ í.640– Q÷ê. í̈.546 )

`ÿç†ÿ÷5.2

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

1259þ {É÷~ê S~ç†ÿ

ßëLÿâçÝúZÿ f¿æþç†ÿç ¨Àÿç`ÿß

{Ó »Fàÿç{þ+úÓμ�[ÿæþLÿ S÷¡ÿLÿë�13sç Ašæß{Àÿ ̄ ÿçμÿNÿ LÿÀÿç ̈ ÷{†ÿ¿Lÿ AšæßLÿë
{SæsçF ̄ ÿÜÿçÀÿ Àÿí¨ ̈ ÷’ÿæ[ÿ LÿÀÿç$#{àÿ > FÜÿç ̄ ÿÜÿçSëÝçLÿ ÓæÀÿæ ̈ õ$#̄ ÿê{Àÿ ̈ Àÿ̄ ÿˆÿöê
¨êÞçÀÿ {àÿæLÿþæ{[ÿ f¿æþç†ÿçLÿë Üÿõ’ÿßèÿþ LÿÀÿç¯ÿæ{Àÿ ̈ ÷μÿæ¯ÿç†ÿ LÿÀÿç$#àÿæ > FÜÿç
Ašæß{Àÿ Aæ{þ ßëLÿâçÝZÿ f¿æþç†ÿêß ̈ •†ÿç ̄ ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç ̄ ÿˆÿöþæ[ÿ
¨÷`ÿÁÿç†ÿ f¿æþç†ÿç ÓÜÿ FÜÿæ Óó{¾æS LÿÀÿç¯ÿæLÿë {`ÿÎæ LÿÀÿç¯ÿæ >

5.2 
ßëLÿâçÝZÿ ÓþßÀÿ S÷êLÿú S~ç†ÿjþæ{[ÿ »f¿æþç†ÿçμ�Lÿë {Óþæ{[ÿ ̄ ÿæÓLÿÀÿë$#¯ÿæ ̈ õ$#¯ÿêÀÿ FLÿ Aþí ÿ̂ö [ÿþí[ÿæ {¯ÿæàÿç
μÿæ¯ÿë$#{àÿ > †ÿæZÿ ̀ ÿæÀÿç¨{s $#̄ ÿæ ̈ ÀÿçÓÀÿÀÿë ̄ ÿç¢ÿë, {ÀÿQæ, Óþ†ÿÁÿ (¨õÏ†ÿÁÿ) μÿÁÿç A{[ÿLÿ LÿæÅÿ[ÿçLÿ ̀ ÿç;ÿæ™æÀÿæ
DŒŸ {ÜÿæB$#àÿæ > ¨Àÿç{¯ÿÉ{Àÿ $#¯ÿæ W[ÿ¨’ÿæ$ö F¯ÿó A;ÿÀÿæÁÿ Ašß[ÿÀÿë W[ÿ¨’ÿæ$öÀÿ Aþíˆÿö f¿æþç†ÿêß
™æÀÿ~æ ̄ ÿçLÿÉç†ÿ {ÜÿæB$#àÿæ > ̈ ÷{†ÿ¿Lÿ W[ÿ¨’ÿæ$öÀÿ AæLÿæÀÿ, ̈ Àÿçþæ~ F¯ÿó A¯ÿ×ç†ÿç $æF, F¯ÿó FÜÿæÿ ×æ[ÿ
¨Àÿç̄ ÿˆÿö[ÿ Lÿ{Àÿ > FÜÿæÀÿ ÓêþæSëÝçLÿë ̈ õÏ†ÿÁÿ LÿëÜÿæ¾æF > FÜÿç ̈ õÏ†ÿÁÿ Éí[ÿ¿ ̈ ÷{’ÿÉÀÿ FLÿ AóÉÀÿë A[ÿ¿ AóÉLÿë
AàÿSæ LÿÀÿæF > FÜÿç ¨õÏ†ÿÁÿSëÝçLÿÀÿ {¯ÿ™ (¯ÿÜÿÁÿæ) [ÿ$æF > ̈ ÷†ÿç ¨õÏ†ÿÁÿÀÿ ÓêþæÀÿí{¨ ¯ÿLÿ÷{ÀÿQæ Lÿçºæ
ÓÀÿÁÿ{ÀÿQæ ÀÿÜÿç$æF > FÜÿç {ÀÿQæSëÝçLÿ FLÿ ̄ ÿç¢ÿëvÿæ{Àÿ {ÉÌ ÜÿëF >

W[ÿ¨’ÿæ$öÀÿë ̄ ÿç¢ÿë ̈ ¾¿ö;ÿ $#̄ ÿæ †ÿç{[ÿæsç ̈ ¾¿öæß / {Óæ¨æ[ÿLÿë A[ÿëšæ[ÿ LÿÀÿ > (W[ÿ`Óþ†ÿÁÿ`{ÀÿQæ-
¯ÿç¢ÿë)�̈ ÷†ÿç {Óæ¨æ[ÿ{Àÿ Aæ{þ {SæsçF {àÿQæFô þæ¨ ÜÿÀÿæB$æDô > {†ÿ~ë W[ÿ̈ ’ÿæ$öÀÿ †ÿç{[ÿæsç þæ¨ ÀÿÜÿç$æF >
Óþ†ÿÁÿÀÿ ’ÿëBsç þæ¨ ÀÿÜÿç$# ÿ̄æ { ÿ̄{Áÿ ÓÀÿÁÿ{ÀÿQæÀÿ {Lÿ¯ÿÁÿ {SæsçF þæ†ÿ÷ þæ¨ ÀÿÜÿç$æF F ÿ̄ó ̄ ÿç¢ÿëÀÿ {Lÿò~Óç
þæ¨ [ÿ$æF > BßëLÿâçÝú FÜÿç DNÿçSëÝçLÿë Óóäç© LÿÀÿç ÓójæÀÿ Àÿí¨ {’ÿB$#{àÿ > {Ó »Fàÿç{þ+úÓ’ S÷¡ÿ{Àÿ $#¯ÿæ
¨÷$þ ÿ̄Üÿç{Àÿ�23sç Óójæ †ÿæàÿçLÿæμÿëNÿ LÿÀÿç$#{àÿ > {Ó$#þšÀÿë {Lÿ{†ÿæsç [ÿçþ§{Àÿ ’ÿçAæ¾æBdç >

1. ¯ÿç¢ÿë FÜÿæ ¾æÜÿæÀÿ Lÿçdç AóÉ [ÿ$æF >
2. {ÀÿQæ {ÜÿDdç ̈ ÷× ¯ÿçÜÿê[ÿ {’ÿðW¿ö
3. {SæsçF {ÀÿQæÀÿ A;ÿSëÝçLÿ {ÜÿDdç ̄ ÿç¢ÿë
4. ÓÀÿÁÿ{ÀÿQæ {ÜÿDdç FLÿ {ÀÿQæ ¾Üÿ]{Àÿ [ÿçf D¨{Àÿ ̄ ÿç¢ÿëSëÝçLÿ Óþμÿæ¯ÿ{Àÿ ÀÿÜÿç$æF >
5. Óþ†ÿÁÿ FÜÿæ ¾æÜÿæÀÿ {Lÿ¯ÿÁÿ {’ÿðW¿ö H ¨÷× Üÿ] ÀÿÜÿç$æF >
6. Óþ†ÿÁÿÀÿ ™æÀÿSëÝçLÿ {ÀÿQæ A{s >
7. Óþ†ÿÁÿ¨õÌw {ÜÿDdç FLÿ Óþ†ÿÁÿ {¾Dô$#{Àÿ [ÿçf D¨{Àÿ ÓÀÿÁÿ{ÀÿQæSëÝçLÿ ÓÜÿç†ÿ Óþμÿæ¯ÿ{Àÿ

           ÀÿÜÿç$æF >
†ÿë{þ šæ[ÿÀÿ ÓÜÿ FÜÿç ÓójæSëÝçLÿë Ašß[ÿ Lÿ{àÿ ØÎμÿæ{¯ÿ AæD Lÿçdç A™#Lÿ ̄ ÿç¯ÿÀÿ~ê Aæ¯ÿÉ¿Lÿ {ÜÿD$#̄ ÿæ ̈ ’ÿ
¾$æ AóÉ, ̈ ÷×, {’ÿðW¿ö, Óþ μÿæ{¯ÿ B†ÿ¿æ’ÿç {’ÿQ# ̈ æÀÿç¯ÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈  » ÿ̄ç¢ÿëμ�Àÿ ÓójæLÿë ™Àÿç[ÿçA > ̄ ÿç¢ÿëÀÿ
ÓójæLÿë ™Àÿç{[ÿ{àÿ F$#{Àÿ $#¯ÿæ »AóÉμ�Lÿë ÓójæLÿõ†ÿ LÿÀÿç¯ÿæLÿë ̈ Ýç¯ÿ > ‘AóÉ’ ̈ ’ÿsçÀÿ Óójæ {’ÿ¯ÿæLÿë {Üÿ{àÿ
{Ó$#Àÿë AóÉ ’ÿQàÿ LÿÀÿç$#¯ÿæ {ä†ÿ÷üÿÁÿÀÿ Óójæ {’ÿ¯ÿæLÿë ÜÿëF > FÜÿçμÿÁÿç {SæsçF ̈ ’ÿÀÿ Óójæ {’ÿ¯ÿæLÿë {Üÿ{àÿ
Lÿ÷þæS†ÿ μÿæ{¯ÿ A{[ÿLÿ ¨’ÿÀÿ Óójæ AÓêþ μÿæ{¯ÿ {’ÿ¯ÿæÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ ÀÿÜÿç$æF > FÜÿç LÿæÀÿ~Àÿë {Lÿ{†ÿLÿ
f¿æþç†ÿêß ̈ ’ÿLÿë AÓójæLÿõ†ÿ μÿæ{ ÿ̄ dæÝç {’ÿ ÿ̄æ ̈ æBô S~ç†ÿjþæ{[ÿ þ†ÿ ̈ ÷’ÿæ[ÿ LÿÀÿç$#{àÿ >

ßëLÿâçÝú (Q÷ê.¨í.�325�–Q÷ê.¨í.�265
)
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{Lÿ{†ÿLÿ f¿æþç†ÿêß ̈ ’ÿ Óójæ¯ÿçÜÿê[ÿ A{s > D¨{Àÿ ’ÿçAæ¾æB$#¯ÿæ Óójæ A{¨äæ FLÿ ̄ ÿç¢ÿëÀÿ f¿æþç†ÿçLÿ
™æÀÿ~æ ¨æB¯ÿæ ¨æBô AæþÀÿ FLÿ A;ÿ[ÿ}Üÿç†ÿ A[ÿëμÿ¯ÿ Adç > {†ÿ~ë Aæ{þ FLÿ ¯ÿç¢ÿëLÿë FLÿ {sæ¨æ μÿæ¯ÿ{Àÿ
D¨×æ¨[ÿ LÿÀÿë, {¾{Üÿ†ÿë {SæsçF ̄ ÿç¢ÿëÀÿ Lÿçdç ̈ Àÿçþæ~ $æF >

D¨{ÀÿæNÿ 2ß Óójæ{Àÿ þš FÜÿçμÿÁÿç ÓþÓ¿æ ÀÿÜÿçdç > {ÓÜÿç Óójæ{Àÿ {’ÿðW¿ö H ¨÷× Dμÿß ÓójæLÿõ†ÿ
LÿÀÿæ¾æB[ÿæÜÿ] > FÜÿç LÿæÀÿ~Àÿë {Lÿò~Óç Ašæß{Àÿ Óêþç†ÿ μÿæ{¯ÿ {Lÿ{†ÿLÿ ̈ ’ÿLÿë AÓójæLÿõ†ÿ ̈ ’ÿÀÿí{¨ ¯ÿæ’ÿ
’ÿçAæ¾æBdç > Aæ{þ f¿æþç†ÿç{Àÿ »¯ÿç¢ÿë,{ÀÿQæ H Óþ†ÿÁÿμ�(ßëLÿâçÝúZÿ ̈ ’ÿ{Àÿ $#̄ ÿæ Óþ†ÿÁÿ ̈ õÏ†ÿÁÿ)�Lÿë AÓójæLÿõ†ÿ
¨’ÿ Àÿí{¨ S÷Üÿ~ LÿÀÿë > A$öæ†ÿú {ÓSëÝçLÿë A;ÿ[ÿ}Üÿç†ÿ μÿæ{¯ÿ Lÿçºæ {μÿò†ÿçLÿ [ÿþí[ÿæ ÓæÜÿæ¾¿{Àÿ ̄ ÿëlæB æ̈Àÿç¯ÿæ >

ßëLÿâçÝúZÿ ÓójæLÿë {Ó ̈ ÷þæ~ ¯ÿçÜÿê[ÿ [ÿç”}Î {Lÿ{†ÿæsç ™þö ¨ÀÿçLÿÅÿ[ÿæ LÿÀÿç$#{àÿ > FÜÿç ¨ÀÿçLÿÅÿ[ÿæSëÝçLÿ
¨÷Lÿõ†ÿ{Àÿ Óæ¯ÿöf[ÿê[ÿ A{s > ßëLÿâçÝú {ÓSëÝçLÿë ’ÿëB μÿæS{Àÿ ̄ ÿçμÿNÿ LÿÀÿç$#{àÿ ¾$æ : AμÿçSõÜÿê†ÿ H Ó´êLÿæ¾¿ö >
¯ÿç{ÉÌ LÿÀÿç {Ó f¿æþç†ÿç{Àÿ ̈ ÀÿçLÿÅÿ[ÿæSëÝçLÿ ̈ æBô Ó´êLÿæ¾¿ö É±ÿsç ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿë$#{àÿ > A[ÿ¿¨ä{Àÿ {Lÿ¯ÿÁÿ
f¿æþç†ÿç ÓÜÿ FÜÿæ ÓóÉâçÎ [ÿ{ÜÿæB ÓþÖ S~ç†ÿ ̄ ÿçÌß{Àÿ ̈ ÀÿçLÿÅÿ§æSëÝçLÿë Óæ™æÀÿ~ ™æÀÿ~æ (AμÿçSõÜÿê†ÿ) Àÿí{¨
S÷Üÿ~ LÿÀÿæ¾æD$#àÿæ > AμÿçSõÜÿê†ÿ F¯ÿó Ó´êLÿæ¾¿ö Óº¤ÿç†ÿ ̄ ÿç¯ÿÀÿ~ê ̈ æBô ̈ ÀÿçÉçÎ ̀ 1�{’ÿQ >

ßëLÿâçÝúZÿ Óæ™æÀÿ~ ™æÀÿ~æ (AμÿçSõÜÿê†ÿ)Àÿë {Lÿ{†ÿæsç [ÿçþ§{Àÿ ’ÿçAæ¾æBdç >
(1) FLÿæ ÀÿæÉ ÓÜÿ Óþæ[ÿ {Üÿ¯ÿæ ÀÿæÉçSëÝçLÿ ̈ ÀÿØÀÿ Óþæ[ÿ >
(2) Óþæ[ÿ ÀÿæÉçSëÝçLÿ ÓÜÿ Óþæ[ÿ ÀÿæÉçSëÝçLÿ {¾æSLÿ{àÿ {¾æSüÿÁÿSëÝçLÿ Óþæ[ÿ >
(3) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿë Óþæ[ÿ ÀÿæÉçþæ[ÿ ̄ ÿç{ßæSLÿ{àÿ ̄ ÿç{ßæSüÿÁÿSëÝçLÿ Óþæ[ÿ >
(4) ¨ÀÿØÀÿ FLÿêμÿí†ÿ ̄ ÿÖìSëÝçLÿ Óþæ[ÿ >
(5) Ó í̧‚ÿö ̄ ÿÖì, AæóÉçLÿ ̄ ÿÖì vÿæÀÿë ̄ ÿõÜÿ̂ ÿÀÿ >
(6) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿ ’ÿḉSë~ þæ[ÿ ̈ ÀÿØÀÿ Óþæ[ÿ >
(7) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿ A•öæóÉSëÝçLÿ ̈ ÀÿØÀÿ Óþæ[ÿ >

FÜÿç ‘Óæ™æÀÿ~ ™æÀÿ~æSëÝçLÿ’ FLÿ ̈ ÷LÿæÀÿ ̈ Àÿçþæ~Lÿë Óí`ÿç†ÿ Lÿ{Àÿ > ̈ ÷$þ Óæ™æÀÿ~ ™æÀÿ~æ Óþ†ÿÁÿ
`ÿç†ÿ÷Lÿë Óí`ÿæF > D’ÿæÜÿÀÿ~ Ó´Àÿí¨ {SæsçF †ÿ÷çμÿëfÀÿ {ä†ÿ÷üÿÁÿ, Aæß†ÿ{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿ ÓÜÿ Óþæ[ÿ F¯ÿó
Aæß†ÿ{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿ, ̄ ÿSö{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿ ÓÜÿ Óþæ[ÿ {Üÿ{àÿ †ÿ÷çμÿëfÀÿ {ä†ÿ÷üÿÁÿ, ̄ ÿSö{ä†ÿ÷Àÿ {ä†ÿ÷üÿÁÿ
ÓÜÿç†ÿ Óþæ[ÿ  ÜÿëF >

Óþæ[ÿ ̈ ÷LÿæÀÿ ̈ Àÿçþæ~SëÝçLÿë †ÿëÁÿ[ÿæ LÿÀÿæ¾æB¨æÀÿç ÿ̄ F¯ÿó {¾æS LÿÀÿæ¾æB¨æÀÿç¯ÿ Lÿç;ÿë μÿçŸ ̈ ÷LÿæÀÿ
¨Àÿçþæ~SëÝçLÿë †ÿëÁÿ[ÿæ LÿÀÿæ¾æB¨æÀÿç¯ÿ [ÿæÜÿ] > D’ÿæÜÿÀÿ~ Ó´Àÿí¨ : {SæsçF {ÀÿQæLÿë Aæß†ÿ{ä†ÿ÷ ÓÜÿ †ÿëÁÿ[ÿæ
LÿÀÿç̈ æÀÿç¯ÿæ [ÿæÜÿ] Lÿç {Lÿæ~Lÿë ̈ oμÿífç ÓÜÿ †ÿëÁÿ[ÿæ LÿÀÿç¨æÀÿç¯ÿæ [ÿæÜÿ] >

D¨{Àÿ ’ÿçAæ¾æB$#̄ ÿæ�4$ö AμÿçSõÜÿê†ÿÀÿë f~æ¾æF {¾ÿ ’ÿëBsç ̄ ÿÖì Ó ÿ̄öÓþ {Üÿ{àÿ {†ÿ{¯ÿ {ÓSëÝçLÿ ̈ ÀÿØÀÿ
Óþæ[ÿ > A$öæ†ÿú��"¨÷†ÿç ̄ ÿÖì [ÿçfLÿë [ÿç{f Óþæ[ÿ'�{¯ÿæàÿç LÿÜÿç̈ æÀÿç̄ ÿæ > FÜÿæ Ašæ{Àÿæ¨~ [ÿê†ÿçÀÿ ¾$æ$ö†ÿæ > FÜÿæ
AμÿçSõÜÿê†ÿ 5 Àÿë "A{¨äæ ̄ ÿõÜÿ̂ ÿÀ'ÿ Àÿ ÓójæÀÿ AæþLÿë þç{Áÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈  B ̄ ÿÖìsç�A�̄ ÿÖìÀÿ AóÉ > {†ÿ{¯ÿ
A ¯ÿÖìLÿë�B ̄ ÿÖì F¯ÿó�3ß ̄ ÿÖì�C Àÿ {¾æSüÿÁÿ Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ > Ó{Zÿ†ÿ Àÿí{¨�A > B�{Üÿ{àÿ�A = B + C

{Üÿ¯ÿæμÿÁÿç A[ÿ¿ FLÿ ̄ ÿÖì�C�ÀÿÜÿçdç >
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¯ÿˆÿöþæ[ÿ Aæ{þ ßëLÿâçÝúZÿ sç Ó´êLÿæ¾¿ö ̄ ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç¯ÿæ > {ÓSëÝçLÿ {Üÿàÿæ :
Ó´êLÿæ¾¿ö`1 : {¾{Lÿò~Óç FLÿ ̄ ÿç¢ÿëÀÿë A[ÿ¿ FLÿ ̄ ÿç¢ÿëLÿë {SæsçF ÓÀÿÁÿ{ÀÿQæ s~æ¾æB¨æ{Àÿ>

’ÿëBsç μÿççŸ μÿçŸ ¯ÿç¢ÿë {’ÿB {Lÿ¯ÿÁÿ {SæsçF ÓÀÿÁÿ{ÀÿQæ AZÿ[ÿ LÿÀÿçÜÿëF {¯ÿæàÿç Aæ{þ FÜÿç Ó´êLÿæ¾¿öÀÿë
fæ~ç¨æÀÿç ÿ̄æ, Lÿç;ÿë FLÿæ™#Lÿ {ÀÿQæ AZÿ[ÿ LÿÀÿçÜÿëF [ÿæÜÿô {¯ÿæàÿç þš FÜÿç Ó´êLÿæ¾¿ö{Àÿ LÿëÜÿæ¾æB[ÿæÜÿ] > A ÿ̄É¿,
†ÿæZÿ Lÿæ¾¿ö{Àÿ ßëLÿâçÝú ¯ÿæÀÿºæÀÿ A[ÿëþæ[ÿ LÿÀÿçd;ÿç, ’ÿëBsç μÿçŸ μÿçŸ ÿ̄ç¢ÿëLÿë {¾æSLÿÀÿë$#¯ÿæ {ÀÿQæ A’ÿ´ç†ÿêß
A{s > Aæ{þ FÜÿç üÿÁÿæüÿÁÿSëÝçLÿë [ÿçþ§àÿçQ#†ÿ μÿæ¯ÿ{Àÿ FLÿ AμÿçSõÜÿê†ÿ Àÿí{¨ ̈ ÷LÿæÉ LÿÀÿë >
AμÿçSõÜÿê†ÿ�5.1: ’ÿëBsç μÿçŸ μÿçŸ ̄ ÿç¢ÿë {’ÿB {Lÿ¯ÿÁÿ {SæsçF ÓÀÿÁÿ{ÀÿQæ S†ÿçLÿ{Àÿ >
 P ̄ ÿç¢ÿë {’ÿB S†ÿçLÿÀÿë$#¯ÿæ {ÀÿQæSëÝçLÿ þšÀÿë {Lÿ{†ÿæsç {ÀÿQæ Q�̄ ÿç¢ÿë {’ÿB S†ÿçLÿÀÿëdç ( 5.4 ̀ ÿç†ÿ÷ {’ÿQ) ?
{Lÿ¯ÿÁÿ {SæsçF, †ÿæÜÿæ {ÜÿDdç PQ�{ÀÿQæ >  Q ¯ÿç¢ÿë {’ÿB S†ÿçLÿÀÿë$#¯ÿæ {ÀÿQæSëÝçLÿ þšÀÿë {Lÿ{†ÿæsç {ÀÿQæ
P ¯ÿç¢ÿë {’ÿB S†ÿçLÿÀÿëdç ? {Lÿ¯ÿÁÿ {SæsçF, †ÿæÜÿæ {ÜÿDdç PQ�{ÀÿQæ > FÜÿç¨Àÿç D¨{ÀÿæNÿ DNÿçsç Ó´†ÿ…ØÎ
F¯ÿó FÜÿæLÿë FLÿ AμÿçSõÜÿê†ÿ μÿæ¯ÿ{Àÿ [ÿçAæ¾æBdç >

`ÿç†ÿ÷5.4

Ó´êLÿæ¾¿ö`2: �{SæsçF Qƒç†ÿ {ÀÿQæLÿë AÓêþμÿæ{¯ÿ ̄ ÿõ•ç LÿÀÿæ¾æB¨æÀÿç¯ÿ >
¯ÿˆÿöþæ[ÿ Aæ{þ LÿÜÿë$#¯ÿæ {ÀÿQæQƒ ¨’ÿsçLÿë ßëLÿâçÝú Qƒç†ÿ{ÀÿQæ {¯ÿæàÿç LÿÜÿë$#{àÿ > ¯ÿˆÿöþæ[ÿ ¯ÿ¿¯ÿÜÿæÀÿ

LÿÀÿë$#¯ÿæ ̈ ’ÿ A[ÿë¾æßê 2ß Ó´êLÿæ¾¿öÀÿ A$ö {Üÿàÿæ FLÿ {ÀÿQæQƒÀÿ Dμÿß ̈ æÉ´öLÿë AÓêþ μÿæ{¯ÿ ̄ ÿõ•ç Lÿ{àÿ
†ÿæÜÿæ ÓÀÿÁÿ{ÀÿQæ ÜÿëF > (`ÿç†ÿ÷5.5 {’ÿQ >)

`ÿç†ÿ÷ 5.5

Ó´êLÿæ¾¿ö̀ 3: {¾{Lÿò~Óç {Lÿ¢ÿ÷ F¯ÿó ̄ ÿ¿æÓæ•ö {[ÿB {SæsçF ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿç̈ æÀÿç¯ÿæ >
Ó´êLÿæ¾¿ö̀ 4: ÓþÖ Óþ{Lÿæ~ ¨ÀÿØÀÿ Óþæ[ÿ >
Ó´êLÿæ¾¿ö`5: ¾’ÿç {SæsçF ÓÀÿÁÿ{ÀÿQæ ’ÿ ÿ̂ ’ÿëBsç ÓÀÿÁÿ{ÀÿQæLÿë {d’ÿ[ÿ Lÿàÿæ{¯ÿ{Áÿ {d’ÿ[ÿ LÿÀÿë$#̄ ÿæ ÓÀÿÁÿ{ÀÿQæÀÿ
FLÿ ̈ æÉ´ö× A;ÿ×… {Lÿæ~SëÝçLÿÀÿ ÓþÎç ’ÿëB Óþ{Lÿæ~ A{¨äæ Lÿþú Àÿ{Üÿ {†ÿ{¯ÿ DNÿ ÓÀÿÁÿ{ÀÿQæ ’ÿ´ßLÿë
A[ÿç”}Î Àÿí{¨ ̄ ÿõ•ç LÿÀÿæS{àÿ {ÀÿQæ’ÿ´ß ’ÿëB Óþ{Lÿæ~ A{¨äæ Lÿþúÿ $#¯ÿæ ̈ {s ̈ ÀÿØÀÿLÿë {d’ÿ[ÿ LÿÀÿ;ÿç >

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

1319þ {É÷~ê S~ç†ÿ

ßëLÿâçÝúZÿ f¿æþç†ÿç ¨Àÿç`ÿß

D’ÿæÜÿÀÿ~ Ó´Àÿí¨ `ÿç†ÿ÷�5.6�{Àÿ�PQ {ÀÿQæ�AB F¯ÿó�CD {ÀÿQæLÿë [ÿçfÀÿ
¯ÿæþ¨æÉ´ö{Àÿ $#̄ ÿæ 1 F¯ÿó 2 A;ÿ×… {Lÿæ~Àÿ ÓþÎç�180° (’ÿëB Óþ{Lÿæ~)
A{¨äæ Lÿþú $#¯ÿæ μÿÁÿç {d’ÿ[ÿ Lÿ{Àÿ > {†ÿ~ë AB F¯ÿó CD {ÀÿQæ PQ

{ÀÿQæÀÿ ¯ÿæþ¨æÉ´ö ¨{s {d’ÿ[ÿ ÜÿëF >

†ÿë{þ àÿä¿ LÿÀÿ {¾ FÜÿç 5sç Ó´êLÿæ¾¿öÀÿë 5þ Ó´êLÿæ¾¿ösç A[ÿ¿æ[ÿ¿ Ó´êLÿæ¾¿ö A{¨äæ fsçÁÿ†ÿÀÿ > 1ÿÀÿë 4
¨¾¿ö;ÿ Ó´êLÿæ¾¿öSëÝçLÿ Që ÿ̄ú ÓÀÿÁÿ F¯ÿó ØÎ > {†ÿ~ë FSëÝçLÿë »Ó´†ÿ… ØÎ Ó†ÿ¿μ�Àÿí{¨ ™Àÿç[ÿçAæ¾æBdç > Lÿç;ÿë
FÜÿæÀÿ ̈ ÷þæ~ LÿÀÿç̄ ÿæ AÓæš > F~ë {Lÿò~Óç ̈ ÷þæ~ [ÿ$æB FÜÿç DNÿçSëÝçLÿ Ó´êLÿõ†ÿ {ÜÿæBdç >�(¨ÀÿçÉçÎ`1�{’ÿQ)
5þ Ó´êLÿæ¾¿öÀÿ fsçÁÿ†ÿæ {¾æSëô ̈ Àÿ¯ÿˆÿöê ̄ ÿçμÿæS{Àÿ A™#Lÿ Óæ¯ÿ™æ[ÿ†ÿæ [ÿçAæ¾ç̄ ÿ >

AæfçLÿæàÿç "Ó´êLÿæ¾¿ö'�F¯ÿó�"AμÿçSõÜÿê†ÿ'�¨’ÿSëÝçLÿë ¨ÀÿØÀÿ Óþæ[ÿ A$ö{¯ÿæ™Lÿ ¨’ÿ μÿæ{¯ÿ ¯ÿ¿¯ÿÜÿõ†ÿ
LÿÀÿæ¾æDdçç > ¯ÿæÖ¯ÿ{Àÿ �"Ó´êLÿæ¾¿ö'�{ÜÿDdç FLÿ Lÿ÷çßæ >�""¯ÿçÉ´{Àÿ {Lÿò~Óç A¨í̄ ÿö Ws~æÀÿ ̈ ¾¿ö{¯ÿä~Lÿë
μÿç̂ ÿçLÿÀÿç Lÿçdç DNÿç †ÿçAæÀÿç LÿÀÿçÜÿëF''�> FÜÿæÀÿ Ó†ÿ¿†ÿæ/ ̄ ÿçÉ´æÓ[ÿêß†ÿæLÿë ̈ Àÿêäæ LÿÀÿç ¾’ÿç †ÿæÜÿæ Ó†ÿ¿ ÜÿëF {†ÿ{ ÿ̄
FÜÿç A¨í ÿ̄ö Ws~æsç Ó´êLÿæ¾¿ö Àÿí{¨ SõÜÿê†ÿ ÜÿëF >

AμÿçSõÜÿê†ÿSëÝçLÿÀÿ FLÿ ¯ÿ¿¯ÿ×æLÿë {Ó{†ÿ{¯ÿ{Áÿ ÓëÓèÿ†ÿ {¯ÿæàÿç ™Àÿæ¾æF(¨ÀÿçÉçÎ`1�{’ÿQ),�¾’ÿç
FSëÝçLÿÀÿë FLÿ DNÿçLÿë {Lÿò~Óç FLÿ AμÿçSõÜÿê†ÿ Lÿçºæ ̈ í̄ ÿö ̈ ÷þæ~ç†ÿ DNÿçÀÿ ̄ ÿç{Àÿæ™æμÿæÌ Àÿí{¨ [ÿç•öæÀÿ~ LÿÀÿç̄ ÿæ{Àÿ
AÓ»¯ÿ ÜÿëF > {†ÿ~ë AμÿçSõÜÿê†ÿ ̄ ÿ¿¯ÿ×æ ’ÿˆÿ $#¯ÿæ{¯ÿ{Áÿ †ÿæÜÿæ ÓëÓèÿ†ÿ {¯ÿæàÿç ̈ Àÿêäæ ’ÿ´æÀÿæ Óë[ÿçÊÿç†ÿ {Üÿ¯ÿæ
Aæ¯ÿÉ¿Lÿ >

ßëLÿâçÝú †ÿæZÿ AμÿçSõÜÿê†ÿ F¯ÿó Ó´êLÿæ¾¿öSëÝçLÿë ̈ ÷LÿæÉ LÿÀÿç̄ ÿæ ̈ {Àÿ {Ó {ÓSëÝçLÿë A[ÿ¿{ä†ÿ÷{Àÿ  üÿÁÿæüÿÁÿSëÝçLÿ
¨÷þæ~ LÿÀÿç¯ÿæ ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#{àÿ > FÜÿç üÿÁÿæüÿÁÿLÿë {[ÿB {Ó [ÿçSþ[ÿ ¾ëNÿç ¨÷{ßæS LÿÀÿç AæD Lÿçdç
üÿÁÿæüÿÁÿÀÿ ̈ ÷þæ~ LÿÀÿç$#{àÿ > FÜÿç DNÿçSëÝçLÿë ÷̈Öæ¯ÿ[ÿæ ̄ ÿæ D¨¨æ’ÿ¿ LÿëÜÿæ¾æF > ßëLÿâçÝú [ÿç{f ̈ í̄ ÿöÀÿë Lÿ÷þæS†ÿ
μÿæ{¯ÿ ̈ ÷LÿæÉ LÿÀÿç$#̄ ÿæ AμÿçSõÜÿê†ÿ, Ó´êLÿæ¾¿ö, Óójæ F¯ÿó D¨¨æ’ÿ¿SëÝçLÿÀÿ FLÿ †ÿæLÿ}Lÿ Éõ\ÿÁÿæ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç
465sç ̈ ÷Öæ¯ÿ[ÿæ [ÿç•öæÀÿ~ LÿÀÿç$#{àÿ > f¿æþç†ÿç Óº¤ÿêß ̈ Àÿ¯ÿˆÿöê Ašæß{Àÿ $#̄ ÿæ {Lÿ{†ÿLÿ D¨ æ̈’ÿ¿Lÿë ̈ ÷þæ~
LÿÀÿç¯ÿæ ¨æBô FÜÿç AμÿçSõÜÿê†ÿSëÝçLÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾ç̄ ÿ >

¯ÿ̂ ÿöþæ[ÿ, ßëLÿâçÝú üÿÁÿæüÿÁÿSëÝçLÿë ̈ ÷þæ~ LÿÀÿç̄ ÿæ ̈ æBô AμÿçSõÜÿê†ÿ F¯ÿó Ó´êLÿæ¾¿öSëÝçLÿÀÿ Lÿç̈ Àÿç ̄ ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç$#{àÿ FÜÿç [ÿçþ§ D’ÿæÜÿÀÿ~{Àÿ {’ÿQ#¯ÿæ >

D’ÿæÜÿÀÿ~�1 : A, B F¯ÿó�C FLÿ {ÀÿQæ D¨Àÿç× †ÿç{[ÿæsç ̄ ÿç¢ÿë F¯ÿó�B�̄ ÿç¢ÿë�A�H�C�Àÿ þš{Àÿ $#{àÿ�(`ÿç†ÿ÷�5.7
{’ÿQ)�{†ÿ{¯ÿ�AB + BC = AC�{¯ÿæàÿç ’ÿÉöæA >

`ÿç†ÿ÷ 5.7

`ÿç†ÿ÷�5.6
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Óþæ™æ[ÿ : D¨{ÀÿæNÿ ̀ ÿç†ÿ÷Àÿë AC F¯ÿó�AB + BC FLÿêμÿí†ÿ ÜÿëF >

ßëLÿâçÝúZÿ 4$ö AμÿçSõÜÿê†ÿ A[ÿë¾æßê ̈ ÀÿØÀÿ FLÿêμÿí†ÿ ̄ ÿÖìSëÝçLÿ Óþæ[ÿ�> {†ÿ~ë�AB + BC = AC {¯ÿæàÿç [ÿç•öæÀÿç†ÿ

ÜÿëF >

FÜÿç Óþæ™æ[ÿLÿë àÿä¿ Lÿ{àÿ Aæ{þ LÿÅÿ[ÿæ LÿÀÿç̈ æÀÿç̄ ÿæ {¾, ’ÿëBsç ̄ ÿç¢ÿë {’ÿB {Lÿ ÿ̄Áÿ {SæsçF {ÀÿQæ S†ÿçLÿ{Àÿ>

D’ÿæÜÿÀÿ~�2 : ’ÿˆÿ {¾{Lÿò~Óç {ÀÿQæQƒ D¨{Àÿ {SæsçF Óþ¯ÿæÜÿë †ÿ÷ çμÿëf AZÿ[ÿ LÿÀÿçÜÿëF {¯ÿæàÿç ¨÷þæ~

LÿÀÿ >

Óþæ™æ[ÿ : D¨{ÀÿæNÿ DNÿç{Àÿ {¾{Lÿò~Óç þæ¨Àÿ {ÀÿQæQƒ�AB ’ÿçAæ¾æBdç >�(`ÿç†ÿ÷�5.8�(i)�{’ÿQ)

`ÿç†ÿ÷ 5.8

Fvÿæ{Àÿ †ÿë{þ Lÿçdç AZÿ[ÿ LÿÀÿç̄ ÿæ Aæ¯ÿÉ¿Lÿ†ÿæ ÀÿÜÿçdç > ßëLÿâçÝúZÿ 3ß Ó´êLÿæ¾¿ö A[ÿë¾æßê ’ÿˆÿ {Lÿ¢ÿ÷ H ̄ ÿ¿æÓæ•ö
{[ÿB {SæsçF ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿæ¾æB¨æ{Àÿ > {†ÿ~ë {Lÿ¢ÿ÷�A F¯ÿó AB ̄ ÿ¿æÓæ•ö $#¯ÿæ FLÿ ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿ [`ÿç†ÿ÷
5.8(ii) {’ÿQ] > {ÓÜÿçμÿÁÿç {Lÿ¢ÿ÷�B F¯ÿó�BA ¯ÿ¿æÓæ•ö {[ÿB A[ÿ¿ FLÿ ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿ > FÜÿç ’ÿëBsç ̄ ÿõˆÿ�C vÿæ{Àÿ
{d’ÿ[ÿ ÜÿëF >�C Lÿë� A  F¯ÿó B ÓÜÿ {¾æSLÿ{àÿ�ABC Svÿ[ÿ ÜÿëF >�[`ÿç†ÿ÷ 5.8 (iii) {’ÿQ]

¯ÿˆÿöþæ[ÿ FÜÿçμÿÁÿç Svÿç†ÿ †ÿ÷çμÿëfsç Óþ¯ÿæÜÿë †ÿ÷çμÿëf {¯ÿæàÿç ̈ ÷þæ~ LÿÀÿç̄ ÿæLÿë ̈ Ýç̄ ÿ > A$öæ†ÿú�AB = AC = BC�{¯ÿæàÿç
’ÿÉöæB¯ÿæLÿë ̈ Ýç̄ ÿ >
ÿ̄̂ ÿöþæ[ÿ AB = AC,  ’ÿˆÿ ¯ÿõˆÿÀÿ ’ÿëBsç ¯ÿ¿æÓæ•ö         (1)

{ÓÜÿçμÿÁÿç AB =BC (’ÿˆÿ ¯ÿõˆÿÀÿ ’ÿëBsç ¯ÿ¿æÓæ•ö)         (2)

D¨{ÀÿæNÿ ’ÿëBsç LÿæÀÿ~ F ÿ̄ó ßëLÿâçÝúZÿ AμÿçSõÜÿê†ÿ »»Óþæ[ÿ ÀÿæÉçSëÝçLÿ ÓÜÿ Óþæ[ÿ {ÜÿæB$#̄ ÿæ ÀÿæÉçSëÝçLÿ ̈ ÀÿØÀÿ
Óþæ[ÿμμ�A[ÿë¾æßê AB = BC = AC

A†ÿF¯ÿ�ABC FLÿ Óþ¯ÿæÜÿë †ÿ÷çμÿëf >
þ{[ÿÀÿQ {¾ Fvÿæ{Àÿ ßëLÿâçÝú,A F¯ÿó B {Lÿ¢ÿ÷ ̄ ÿçÉçÎ ’ÿëBsç ̄ ÿõ̂ ÿ {SæsçF ̄ ÿç¢ÿë{Àÿ ̈ ÀÿØÀÿ {Lÿò~Óç vÿæ{Àÿ {d’ÿç†ÿ
{Üÿ ÿ̄æ ̈ ÷Öæ¯ÿç†ÿ LÿÀÿç[ÿæÜÿæ;ÿç >
¯ÿˆÿöþæ[ÿ Aæ{þ FLÿ D¨¨æ’ÿ¿ ̈ ÷þæ~ LÿÀÿç¯ÿæ, ¾æÜÿæ ̄ ÿçμÿçŸ üÿÁÿæüÿÁÿ{Àÿ ̄ ÿæÀÿºæÀÿ ̄ ÿ¿ ÿ̄Üÿõ†ÿ ÜÿëF >
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D¨¨æ’ÿ¿�5.1: ’ÿëBsç μÿçŸ μÿçŸ {ÀÿQæÀÿ FLÿæ™#Lÿ Óæ™æÀÿ~ ̄ ÿç¢ÿë ÀÿÜÿç¨æÀÿç ÿ̄ [ÿæÜÿ] >
¨÷þæ~ : Fvÿæ{Àÿ ’ÿëBsç {ÀÿQæ�l F¯ÿó�m ’ÿçAæ¾æBdç > FÜÿç ’ÿëBsç {ÀÿQæÀÿ {Lÿ¯ÿÁÿ {SæsçF Óæ™æÀÿ~ ̄ ÿç¢ÿë $æF
{¯ÿæàÿç ̈ ÷þæ~ LÿÀÿç ÿ̄æLÿë ̈ Ýç¯ÿ >

þ{[ÿLÿÀÿ {ÓÜÿç ’ÿëBsç {ÀÿQæ ’ÿëBsç μÿçŸ μÿçŸ ̄ ÿç¢ÿë�P�F¯ÿó�Q vÿæ{Àÿ {d’ÿ[ÿ ÜÿëF > {†ÿ~ë, †ÿë{þ P F¯ÿó�Q�̄ ÿç¢ÿë
{’ÿB ’ÿëBsç {ÀÿQæ ¨æB¯ÿ > FÜÿæ »’ÿëBsç μÿçŸ μÿçŸ ̄ ÿç¢ÿë {’ÿB {Lÿ¯ÿÁÿ {SæsçF {ÀÿQæ S†ÿçLÿ{Àÿμ�Ó´êLÿæ¾¿öÀÿ
¯ÿç{Àÿæ™æμÿæÌ A$öæ†ÿú ’ÿëBsç {ÀÿQæ ’ÿëBsç μÿçŸ μÿçŸ ̄ ÿç¢ÿë {’ÿB S†ÿçLÿ{Àÿ {¯ÿæàÿç ™Àÿç{[ÿ ÿ̄æ AæþÀÿ ̈ ÀÿçLÿÅÿ[ÿæsç
μÿëàÿú >

F$#Àÿë Aæ{þ {LÿDô {ÉÌ [ÿçÍÌö{Àÿ ̈ Üÿoç ̈ æÀÿç̄ ÿæ ? ’ÿëBsç μÿçŸ μÿçŸ {ÀÿQæÀÿ FLÿæ™#Lÿ Óæ™æÀÿ~ ̄ ÿç¢ÿë
[ÿ$æF {¯ÿæàÿç Aæ{þ þæ[ÿç¯ÿæLÿë ¯ÿæš {Üÿ¯ÿæ >

A[ÿëÉêÁÿ[ÿê�5.1
1. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ DNÿçSëÝçLÿ þšÀÿë {LÿDôsç Ó†ÿ¿ H {LÿDôsç AÓ†ÿ¿ ? LÿæÀÿ~ ’ÿÉöæA ?

(i) {SæsçF ̄ ÿç¢ÿë {’ÿB {Lÿ¯ÿÁÿ {SæsçF {ÀÿQæ S†ÿçLÿ{Àÿ >
(ii) ’ÿëBsç μÿçŸ μÿçŸ ̄ ÿç¢ÿëLÿë {¾æSLÿÀÿç AÓóQ¿ {ÀÿQæ S†ÿçLÿ{Àÿ >
(iii) FLÿ Qƒç†ÿ{ÀÿQæLÿë Dμÿß ̈ {s AÓêþμÿæ{¯ÿ ̄ ÿõ•ç LÿÀÿç¨æÀÿç¯ÿæ >
(iv) ¾’ÿç ’ÿëBsç ̄ ÿõˆÿ Óþæ[ÿ {†ÿ{¯ÿ {ÓÜÿç ’ÿëBsçÀÿ ̄ ÿ¿æÓæ•ö Óþæ[ÿ >
(v) `ÿç†ÿ÷�5.9 Àÿë AB = PQ F¯ÿó PQ = XY {Üÿ{àÿ AB = XY ÜÿëF >

`ÿç†ÿ÷ 5.9

2. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#̄ ÿæ ̈ ’ÿSëÝçLÿÀÿ Óójæ {àÿQ > FÜÿç ̈ ’ÿSëÝçLÿë ÓójæLÿõ†ÿ LÿÀÿç̄ ÿæ ̈ æBô A[ÿ¿ {Lÿò~Óç
¨’ÿ Aæ¯ÿÉ¿Lÿ Lÿç ? †ÿæÜÿæ Lÿ~ ? {ÓSëÝçLÿë †ÿë{þ Lÿç¨Àÿç ÓójæLÿõ†ÿ LÿÀÿç̈ æÀÿç¯ÿ ?
(i) ¨ÀÿØÀÿ Óþæ;ÿÀÿ{ÀÿQæ (ii) �̈ ÀÿØÀÿ àÿº{ÀÿQæ (iii) {ÀÿQæQƒ
(iv) {SæsçF ̄ ÿõ ÿ̂Àÿ ̄ ÿ¿æÓæ•ö (v) �̄ ÿSö{ä†ÿ÷

3. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ ’ÿëBsç "Ó´êLÿæ¾¿ö'Lÿë A[ÿëšæ[ÿ LÿÀÿ >
(i) ’ÿˆÿ A F¯ÿó B ’ÿëBsç ̈ õ$Lÿú ̄ ÿç¢ÿë,�FSëÝçLÿ þš{Àÿ A[ÿ¿ FLÿ ̄ ÿç¢ÿë�C A¯ÿ×ç†ÿ >
(ii) FLÿæ {ÀÿQæ D¨{Àÿ A;ÿ†ÿ… †ÿç{[ÿæsç ¯ÿç¢ÿë ÀÿÜÿç¨æ{Àÿ [ÿæÜÿ] > FÜÿç Ó´êLÿæ¾¿öSëÝçLÿ{Àÿ {Lÿò~Óç

AÓójæLÿõ†ÿ ̈ ’ÿ AdçLÿç ? FÜÿç Ó´êLÿæ¾¿öSëÝçLÿ ÓóS†ÿ A{s Lÿç?
FÜÿæ ßëLÿâçÝúZÿ Ó´êLÿæ¾¿öLÿë A[ÿëÓÀÿ~ LÿÀÿëdç Lÿç ? ̄ ÿ‚ÿö[ÿæ LÿÀÿ >
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4. AC = BC {Üÿ¯ÿæμÿÁÿç C ¯ÿç¢ÿë�A F¯ÿó�B�̄ ÿç¢ÿëÀÿ þš{Àÿ A¯ÿ×ç†ÿ >�{†ÿ{¯ÿ�AC = 
1
2

AB {¯ÿæàÿç ’ÿÉöæA >
`ÿç†ÿ÷ AZÿ[ÿ LÿÀÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿ >

5. ¨÷É§ 4 {Àÿ�C ¯ÿç¢ÿë�AB {ÀÿQæQƒÀÿ þš¯ÿç¢ÿë > ̈ ÷{†ÿ¿Lÿ {ÀÿQæQƒÀÿ {Lÿ̄ ÿÁÿ {SæsçF þš¯ÿç¢ÿë ÀÿÜÿç$æF
{¯ÿæàÿç ̈ ÷þæ~ LÿÀÿ >

6. `ÿç†ÿ÷�5.10 {Àÿ�AC = BD {Üÿ{àÿ�AB = CD {¯ÿæàÿç ’ÿÉöæA >

`ÿç†ÿ÷ 5.10

7. ßëLÿâçÝúZÿ AμÿçSõÜÿê†ÿ †ÿæàÿçLÿæ þšÀÿë 5þ AμÿçSõÜÿê†ÿsçLÿë LÿæÜÿ]Lÿç Óæ¯ÿöf[ÿê[ÿ Ó†ÿ¿ {¯ÿæàÿç ™Àÿç[ÿçAæSàÿæ ?
(D¨{ÀÿæNÿ ÓþÓ¿æ 5þ Ó´êLÿæ¾¿ö ̈ æBô [ÿë{Üÿô {¯ÿæàÿç šæ[ÿ’ÿçA>)

5.3�þëQ¿æóÉ
FÜÿç Ašæß{Àÿ †ÿë{þ [ÿçþ§ ÿ̄çÌßþæ[ÿ Ašß[ÿ Lÿàÿ >
1. ¯ÿç¢ÿë, {ÀÿQæ H Óþ†ÿÁÿLÿë ßëLÿâçÝú ÓójæLÿõ†ÿ LÿÀÿç$#{àÿ þš, FÜÿç ÓójæSëÝçLÿ S~ç†ÿjþæ[ÿZÿ ’ÿ´æÀÿæ SõÜÿê†ÿ

{ÜÿæB[ÿ$#àÿæ > {†ÿ~ë FÜÿç ̈ ’ÿSëÝçLÿë AÓójæLÿõ†ÿ ̈ ’ÿ Àÿí{¨ ™Àÿç[ÿçAæSàÿæ >
2. AμÿçSõÜÿê†ÿ ̄ ÿæ Ó´êLÿæ¾¿öSëÝçLÿ {ÜÿDdç Óæ ÿ̄öf[ÿê[ÿ Ó†ÿ¿ {ÜÿæB$#¯ÿæ ̈ ÀÿçLÿÅÿ[ÿæ > FSëÝçLÿë ¨÷þæ~ LÿÀÿæ¾æF

[ÿæÜÿ] >
3. Óójæ, Ó́êLÿæ¾¿ö, ̈ ÷þæ~ç†ÿ DNÿç F ÿ̄ó [ÿçSþ[ÿ ¾ëNÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ̈ ÷þæ~ LÿÀÿæ¾æB$#̄ ÿæ DNÿçSëÝçLÿë D¨¨æ’ÿ¿

LÿëÜÿæ¾æF >
4. ßëLÿâçÝúZÿ {Lÿ{†ÿLÿ AμÿçSõÜÿê†ÿ {Üÿàÿæ :

(1) FLÿæ ÀÿæÉç ÓÜÿ Óþæ[ÿ {Üÿ¯ÿæ ÀÿæÉçSëÝçLÿ ̈ ÀÿØÀÿ Óþæ[ÿ >
(2) Óþæ[ÿ ÀÿæÉçSëÝçLÿ ÓÜÿ Óþæ[ÿ ÀÿæÉçþæ[ÿ {¾æSLÿ{àÿ {¾æSüÿÁÿSëÝçLÿ Óþæ[ÿ >
(3) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿë Óþæ[ÿ ÀÿæÉçþæ[ÿ ̄ ÿç{ßæSLÿ{àÿ ̄ ÿç{ßæSüÿÁÿSëÝçLÿ Óþæ[ÿ >
(4) ¨ÀÿØÀÿ FLÿêμÿí†ÿ ̄ ÿÖìSëÝçLÿ Óþæ[ÿ >
(5) Ó í̧‚ÿö ̄ ÿÖì AæóÉçLÿ ̄ ÿÖì vÿæÀÿë ̄ ÿõÜÿ̂ ÿÀÿ >
(6) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿ ’ÿ´çSë~ ̈ ÀÿØÀÿ Óþæ[ÿ >
(7) Óþæ[ÿ ÀÿæÉçSëÝçLÿÀÿ A•öæóÉSëÝçLÿ ̈ ÀÿØÀÿ Óþæ[ÿ >

5. ßëLÿâçÝúZÿ ÓếLÿæ¾¿ö:
�1 : {¾{Lÿò~Óç FLÿ ̄ ÿç¢ÿëÀÿë A[ÿ¿ FLÿ ̄ ÿç¢ÿëLÿë {SæsçF ÓÀÿÁÿ{ÀÿQæ s~æ¾æB¨æ{Àÿ >
�2 : {SæsçF Qƒç†ÿ{ÀÿQæLÿë AÓêþμÿæ{ ÿ̄ ̄ ÿõ•ç LÿÀÿç¨æÀÿç¯ÿæ >
�3�: ¾{Lÿò~Óç {Lÿ¢ÿ÷ H ̄ ÿ¿æÓæ•öLÿë {[ÿB {SæsçF ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿç¨æÀÿç¯ÿæ >
�4 : ÓþÖ Óþ{Lÿæ~ ¨ÀÿØÀÿ Óþæ[ÿ >
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6.1�D¨Lÿ÷þ
¨oþ Ašæß{Àÿ †ÿë{þ ÉçQ#Ad {¾ {SæsçF {ÀÿQæ AZÿ[ÿ [ÿçþ{;ÿ A[ÿ¿í[ÿ ’ÿëBsç ̄ ÿç¢ÿë Aæ¯ÿÉ¿Lÿ ÜÿëF > ÿ̄çμÿçŸ
Ó´êLÿõ†ÿç F¯ÿó {ÓSëÝçLÿÀÿ ÓÜÿæß†ÿæ{Àÿ A{[ÿLÿ DNÿçÀÿ Ó†ÿ¿æÓ†ÿ¿ ̈ ÷þæ~ LÿÀÿç¯ÿæ þš ÉçQ#Ad > FÜÿç Ašæß{Àÿ
’ÿëBsç {ÀÿQæÀÿ ̈ ÀÿØÀÿ {d’ÿ[ÿ ’ÿ´æÀÿæ DŒŸ {Lÿæ~SëÝçLÿÀÿ ™þö ̄ ÿçÌß{Àÿ ÉçQ#̄ ÿ > FÜÿædÝæ ’ÿëB Lÿçºæ †ÿ{†ÿæ™#Lÿ
Óþæ;ÿÀÿ {ÀÿQæLÿë A[ÿ¿ FLÿ {ÀÿQæ FLÿæ™#Lÿ ̄ ÿç¢ÿë{Àÿ {d’ÿ[ÿ LÿÀÿç̄ ÿæ ’ÿ´æÀÿæ Svÿç†ÿ {Lÿæ~SëÝçLÿÀÿ ™þö ̄ ÿçÌß{Àÿ
A¯ÿS†ÿ {Üÿ̄ ÿ > ̈ ë~ç FÜÿç ™þöSëÝçLÿÀÿ ÓÜÿæß†ÿæ{Àÿ †ÿæLÿ}Lÿ [ÿçSþ[ÿ ̈ •†ÿçÀÿ ̈ ÷{ßæS LÿÀÿç ̄ ÿçμÿçŸ DNÿçSëÝçLÿë Lÿç̈ Àÿç
÷̈þæ~ LÿÀÿæ¾æF ÉçQ#̈ æÀÿç̄ ÿ (¨ÀÿçÉçÎ- 1{’ÿQ)> ̈ í̄ ÿö {É÷~ê{Àÿ ̄ ÿçμÿçŸ Lÿæ¾¿öLÿÁÿæ¨ (¨÷{ßæS) ’ÿ´æÀÿæ {Lÿ{†ÿæsç

DNÿçÀÿ ÓvÿçLÿ†ÿæ ̈ Àÿêäæ LÿÀÿç̄ ÿæ ÉçQ#d >
{’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ Óþ†ÿÁÿ ¨õÏ ™æÀÿSëÝçLÿÀÿ þš{Àÿ ¯ÿçμÿçŸ ¨÷LÿæÀÿÀÿ {Lÿæ~ Svÿç†ÿ {Üÿ¯ÿæ ’ÿõÉ¿

¨Àÿçàÿçäç†ÿ {ÜÿæB$æF > ̄ ÿçμÿçŸ Óþ†ÿÁÿ ̈ õÏÀÿ ÓÜÿæß†ÿæ{Àÿ {Lÿ{†ÿæsç Ó’ÿõÉ¿ [ÿþí[ÿæ ̄ ÿæ ̈ ÷†ÿçLÿõ†ÿç ̈ ÷Öì†ÿ LÿÀÿç̄ ÿæLÿë
{Üÿ{àÿ AæþLÿë {Lÿæ~ Óº¤ÿêß SμÿêÀÿ jæ[ÿÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ ̈ Ýç$æF > ™Àÿç[ÿçA †ÿëþ ̄ ÿç’ÿ¿æÁÿß{Àÿ S~ç†ÿ {þÁÿæ
(Mathematics Exibition)Àÿ Aæ{ßæf[ÿ [ÿçþ{;ÿ {SæsçF WÀÿÀÿ [ÿþí[ÿæ ¯ÿæDôÉ Lÿævÿç{Àÿ †ÿçAæÀÿç LÿÀÿç¯ÿæLÿë
`ÿæÜÿëôd > FÜÿæ Lÿç¨Àÿç †ÿçAæÀÿç LÿÀÿç¯ÿ LÿÅÿ[ÿæ LÿÀÿ > {Lÿ{†ÿæsç LÿævÿçLÿë Óþæ;ÿÀÿ F¯ÿó A[ÿ¿ {Lÿ{†ÿæsçLÿë †ÿê¾¿öLÿ ̄ ÿæ
SÝæ~çAæ{Àÿ ÀÿQæ¾æF > f{~ ÉçÅÿê {SæsçF ̄ ÿÜÿëþÜÿàÿæ {LÿævÿæWÀÿÀÿ [ÿLÿúÓæ ̈ ÷Öì†ÿ LÿÀÿç¯ÿæ Óþß{Àÿ μÿçŸ μÿçŸ
{Lÿæ~Àÿ Óþæ;ÿÀÿ {ÀÿQæ, {d’ÿ[ÿ{ÀÿQæþæ[ÿ AZÿ[ÿ LÿÀÿç$æF > {ÀÿQæ H {Lÿæ~SëÝçLÿÀÿ ™þö Óº¤ÿêß  D¨¾ëNÿ
jæ[ÿÀÿ Aμÿæ¯ÿ{Àÿ FμÿÁÿç [ÿLÿúÓæ ̈ ÷Öì†ÿ LÿÀÿç¯ÿæ †ÿæ ̈ æBô Ó» ÿ̄ Lÿç ?
    Óæ™æÀÿ~ ̄ ÿçjæ[ÿ{Àÿ Aæ{àÿæLÿÀÿ ™þö Ašß[ÿ Lÿàÿæ{¯ÿ{Áÿ Aæ{þ ̄ ÿçμÿçŸ ÀÿÉ½ç ̀ ÿç†ÿ÷ AZÿ[ÿ LÿÀÿë > D’ÿæÜÿÀÿ~
Ó´Àÿí̈  Aæ{àÿæLÿ ÀÿÉ½çÀÿ ̈ ÷†ÿçÓÀÿ~ ™þö Ašß[ÿ LÿÀÿç¯ÿæ Óþß{Àÿ Aæ{þ {d’ÿ[ÿ {ÀÿQæ, Óþæ;ÿÀÿ {ÀÿQæ F¯ÿó
{Lÿæ~ Óº¤ÿêß ™þö ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Aæ{àÿæLÿ ÀÿÉ½çÀÿ {SæsçF þæšþÀÿë A[ÿ¿ þæšþÀÿ ¨÷{¯ÿÉLÿë ÀÿÉ½ç `ÿç†ÿ÷
þæšþ{Àÿ ’ÿÉöæB$æD > ¾’ÿç {SæsçF ̄ ÿÖì D¨{Àÿ ’ÿëBsç Lÿçºæ †ÿævÿæÀÿë A™#Lÿ ̄ ÿÁÿ ̈ ÷{ßæS ÜÿëF {†ÿ{¯ÿ FÜÿç
ÿ̄ÁÿSëÝçLÿë μÿçŸ μÿçŸ ÀÿÉ½ç ’ÿ́æÀÿæ Óí̀ ÿæB †ÿëàÿ¿ ̈ ÷μÿæ ÿ̄ê ̄ ÿÁÿÀÿ Ašß[ÿ LÿÀÿç$æDô > FÜÿç Óþß{Àÿ ÀÿÉ½ç ({ÀÿQæQƒ)SëÝçLÿ

¨ÀÿØÀÿLÿë Óþæ;ÿÀÿ ̄ ÿæ {d’ÿ[ÿ LÿÀÿ;ÿç,†ÿæ’ÿ´æÀÿæ Svÿç†ÿ {Lÿæ~SëÝçLÿÀÿ ™þö Óº¤ÿêß Óþ¿Lÿú jæ[ÿÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ
{ÜÿæB$æF > {SæsçF ÓëDaÿ SºëfÀÿ Daÿ†ÿæ Lÿçºæ ̄ ÿ†ÿêWÀÿÀÿë {SæsçF fæÜÿæfÀÿ ’ÿíÀÿ†ÿæ [ÿç‚ÿöß LÿÀÿç̄ ÿæ Óþß{Àÿ
μÿíÓþæ;ÿÀÿ F¯ÿó ’ÿõÉ¿ {ÀÿQæ þš× {Lÿæ~Lÿë fæ~ç¯ÿæLÿë ÜÿëF >

Ašæß�6
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{ÓÜÿç̈ Àÿç {ÀÿQæ F ÿ̄ó {Lÿæ~SëÝçLÿÀÿ ™þöÀÿ ̈ ÷{ßæS Óº¤ÿêß A{[ÿLÿ ’ÿõÎæ;ÿ ’ÿçAæ¾æB¨æ{Àÿ > †ÿë{þ f¿æþç†ÿç
Óº¤ÿêß AæSæþê AšæßSëÝçLÿ{Àÿ {ÀÿQæ, {Lÿæ~SëÝçLÿÀÿ ™þö Óº¤ÿêß jæ[ÿÀÿ ̈ ÷{ßæS ’ÿ́æÀÿæ A™#LÿÀÿë A™#Lÿ
f¿æþç†ÿç D¨{¾æSê ™þöSëÝçLÿë ̈ ÷þæ~ LÿÀÿç̄ ÿ >

¯ÿˆÿöþæ[ÿ {ÀÿQæ H {Lÿæ~ Óº¤ÿç†ÿ Ójæ F¯ÿó ̈ ’ÿæ¯ÿÁÿêÀÿ ̈ ¾¿öæ{àÿæ`ÿ[ÿæ LÿÀÿç¯ÿæ AæÓ >

6.2�f¿æþç†ÿçÀÿ {þòÁÿçLÿ ¨’ÿ F¯ÿó Ójæÿ
þ{[ÿ¨LÿæA {¾ {SæsçF ÓÀÿÁÿ{ÀÿQæÀÿ Lÿçdç AóÉ ¾æÜÿæÀÿ ’ÿëBsç A;ÿçþ ¯ÿç¢ÿë ¯ÿæ ̈ ÷æ;ÿ¯ÿç¢ÿë ÀÿÜÿç$æF †ÿæÜÿæLÿë
{ÀÿQæQƒ LÿëÜÿæ¾æF > {SæsçF ̈ ÷æ;ÿ ̄ ÿç¢ÿë ̄ ÿçÉçÎ ÓÀÿÁÿ{ÀÿQæÀÿ Lÿçdç AóÉLÿë  ÀÿÉ½ç  LÿëÜÿæ¾æF > šæ[ÿ{’ÿ¯ÿæ D`ÿç†ÿú
{¾ {ÀÿQæQƒ AB Lÿë AB Àÿí{¨ Óí`ÿæ¾æF F¯ÿó {’ÿðW¿öLÿë AB ’ÿ´æÀÿæ Óí̀ ÿæ¾æF >  AB ÀÿÉ½çLÿë AB

uuur Àÿí{¨ F¯ÿó
AB ÓÀÿÁÿ{ÀÿQæLÿë AB

suur Àÿí{¨ Óí`ÿæ¾æF > †ÿ$æ¨ç D¨Àÿç× Ó{Zÿ†ÿSëÝçLÿ Óæ™æÀÿ~†ÿ… ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF[ÿæÜÿ] >
Óæ™æÀÿ~†ÿ… {ÀÿQæQƒ AB, ÀÿÉ½ç AB , {ÀÿQæ AB F ÿ̄ó {’ÿðW¿ö ABLÿë Ó{Zÿ†ÿ ’ÿ´æÀÿæ Üÿ] Óí̀ ÿæ¾æB$æF > ̈ í̄ ÿöæ¨Àÿ
÷̈Óèÿ (Context) Àÿë FÜÿæ Aæ{þ ÓÜÿf{Àÿ ̄ ÿëlç̈ æÀÿç̄ ÿæ > { ÿ̄{Áÿ{¯ÿ{Áÿ {ÀÿQæSëÝçLÿë l, m, n B†ÿ¿æ’ÿç AäÀÿ{Àÿ

þš Óí ÿ̀æ¾æB¨æ{Àÿ >
FLÿ ÓÀÿÁÿ{ÀÿQæ{Àÿ A¯ÿ×ç†ÿ †ÿç[ÿç Lÿçºæ †ÿævÿæÀÿë A™#Lÿ ¯ÿç¢ÿë ÓþíÜÿLÿë ÓÀÿÁÿ{ÀÿðQ#Lÿ ̄ ÿç¢ÿë  LÿëÜÿæ¾æF >

A[ÿ¿$æ {ÓSëÝçLÿë A~ ÓÀÿÁÿ{ÀÿðQ#Lÿ ̄ ÿç¢ÿë LÿëÜÿæ¾æF >
þ{[ÿ¨LÿæA {¾, FLÿæ ̈ ÷æ;ÿ ̄ ÿç¢ÿëÀÿë DŒŸ ’ÿëBsç ÀÿÉ½ç ’ÿ´æÀÿæ {Lÿæ~ Svÿç†ÿ ÜÿëF > {Lÿæ~ Svÿ[ÿ LÿÀÿë$# ÿ̄æ

ÀÿÉ½çSëÝçLÿë {Lÿæ~Àÿ ̄ ÿæÜÿë  LÿëÜÿæ¾æF > ̈ ÷æ;ÿ ̄ ÿç¢ÿësçLÿë {Lÿæ~Àÿ ÉêÌö  LÿëÜÿæ¾æF > ̈ í̄ ÿöÿ {É÷~êSëÝçLÿ{Àÿ †ÿë{þ ̄ ÿçμÿçŸ
¨÷LÿæÀÿ {Lÿæ~ ¾$æ : Óíä½{Lÿæ~, Óþ{Lÿæ~, ×îÁÿ{Lÿæ~, ÓÀÿÁÿ{Lÿæ~ F¯ÿó ¨÷¯ÿõ• {Lÿæ~ (Reflex Angle)

B†ÿ¿æ’ÿç ̄ ÿçÌß{Àÿ ÉçQ#Ad > ̀ ÿç†ÿ÷ 6.1 {’ÿQ >

     (i)  : Óíä½{Lÿæ~ 0° < x < 90°      (ii) Óþ{Lÿæ~ : y = 90°                      (iii) ×îÁÿ{Lÿæ~ : 90° < z < 180°

                     (iv) ÓÀÿÁÿ{Lÿæ~ : s = 180°              (v) ÷̈̄ ÿõ• {Lÿæ~ : 180° < t < 360°

              `ÿç†ÿ÷ : {Lÿæ~Àÿ ̈ ÷LÿæÀÿ

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

. .

1439þ {É÷~ê S~ç†ÿ

{ÀÿQæ H {Lÿæ~

    0° F¯ÿó 90° þš ÿ̄ˆÿöê {Lÿæ~Lÿë Óíä½{Lÿæ~, 90° ÓÜÿ vÿçLÿú Óþæ[ÿ {Lÿæ~Lÿë Óþ{Lÿæ~ F¯ÿó 90° Àÿë A™#Lÿ F¯ÿó
180° Àÿë Lÿþú {Lÿæ~Lÿë ×îÁÿ{Lÿæ~ LÿëÜÿæ¾æF > ÓÀÿÁÿ{Lÿæ~ vÿçLÿú 180° A{s > 180° Àÿë A™#Lÿ 360° Àÿë Lÿþú
{Lÿæ~Lÿë ̈ ÷̄ ÿõ• {Lÿæ~ LÿëÜÿæ¾æF > {Lÿæ~ ’ÿ́ß ¾æÜÿæÀÿ ÓþÎç 90° {ÓSëÝçLÿëë A[ÿë̈ íÀÿLÿ F ÿ̄ó {Lÿæ~ ’ÿ´ß ¾æÜÿæÀÿ
ÓþÎç 180° {ÓSëÝçLÿë ̈ Àÿç¨íÀÿLÿ LÿëÜÿæ¾æF >

    ̈ í¯ÿö {É÷~ê{Àÿ ÓŸçÜÿç†ÿ {Lÿæ~ ̄ ÿçÌß{Àÿ ÉçQ#Ad > (`ÿç†ÿ÷�6.2�{’ÿQ )�>
{¾Dô {Lÿæ~{¾æÝçÀÿ {SæsçF Óæ™æÀÿ~ ÉêÌö, {SæsçF Óæ™æÀÿ~ ̄ ÿæÜÿë F¯ÿó
A[ÿ¿ ’ÿëBsç ¯ÿæÜÿë Óæ™æÀÿ~ ¯ÿæÜÿëÀÿ Dμÿß ¨æÉ´ö{Àÿ ÀÿÜÿç$æF, {ÓSëÝçLÿë
ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç LÿëÜÿæ¾æF > `ÿç†ÿ÷�6.2�{’ÿQ >�ABD F¯ÿó DBC

ÓŸçÜÿç†ÿ {Lÿæ~,ÀÿÉ½ç  BD {Óþæ[ÿZÿÀÿ Óæ™æÀÿ~ ̄ ÿæÜÿë H {Óþæ[ÿZÿÀÿ Óæ™æÀÿ~
ÉêÌö¯ÿç¢ÿë B > BA ÀÿÉ½ç F ÿ̄ó BC ÀÿÉ½ç ’ÿ´ß A~Óæ™æÀÿ~ ̄ ÿæÜÿë > ¾’ÿç  {Lÿæ~
’ÿ´ß ÓŸçÜÿç†ÿ ÜÿëA;ÿç, {†ÿ{¯ÿ {Óþæ[ÿZÿÀÿ ÓþÎç A~Óæ™æÀÿ~ ¯ÿæÜÿë ’ÿ´ß
’ÿ´æÀÿæ Svÿç†ÿ {Lÿæ~ ÓÜÿ Óþæ[ÿ > {†ÿ~ë Aæ{þ {àÿQ#¨æÀÿç¯ÿæ {¾

ABC = ABD + DBC

 þ{[ÿÀÿQ {¾ ABC F¯ÿó ABD ÓŸçÜÿç†ÿ {Lÿæ~ [ÿëÜÿ;ÿç ,
LÿæÜÿ]Lÿç ? LÿæÀÿ~ A~Óæ™æÀÿ~ ÿ̄æÜÿë ’ÿ´ß BD F¯ÿó BC, Óæ™æÀÿ~
¯ÿæÜÿë BA Àÿ FLÿ ̈ æÉ´ö{Àÿ A¯ÿ×ç†ÿ >

¾’ÿç A~Óæ™æÀÿ~ ¯ÿæÜÿë BA F¯ÿó BC�(`ÿç†ÿ÷ 6.2) {SæsçF
ÓÀÿÁÿ{ÀÿQæ Svÿ[ÿ LÿÀÿ;ÿç, {†ÿ{¯ÿ FÜÿæ ̀ ÿç†ÿ÷�6.3�μÿÁÿç {’ÿQæ¾æF >
FÜÿç ¨Àÿç×ç†ÿç{Àÿ ABD F¯ÿó DBC Lÿë ÓÀÿÁÿ{ÀÿðQ#Lÿ {Lÿæ~
{¾æÝç LÿÜÿ;ÿç >

þ{[ÿ ̈ LÿæA {¾ ’ÿëBsç {ÀÿQæ (þ{[ÿLÿÀÿ  AB F¯ÿó CD) ̈ ÀÿØÀÿ
O ̄ ÿç¢ÿëvÿæ{Àÿ {d’ÿç†ÿ {Üÿ{àÿ (`ÿç†ÿ÷�6.4�{’ÿQ ), ̈ ÷†ÿê¨ {Lÿæ~ Svÿç†ÿ
ÜÿëF > Fvÿæ{Àÿ ’ÿëB {¾æÝæ ̈ ÷†ÿê¨ {Lÿæ~ Svÿç†ÿ {ÜÿæBdç >

AOD F¯ÿó BOC�{SæsçF ¨÷†ÿê¨ {Lÿæ~ {¾æÝç > A[ÿ¿
{¾æÝççsçLÿë †ÿë{þ ̀ ÿçÜÿ§s LÿÀÿç̈ æÀÿç̄ ÿ Lÿç ?

               `ÿç†ÿ÷ 6.2�: ÓŸçÜÿç†ÿ {Lÿæ~

        ÿ̀ ç†ÿ ÷ 6.3�: ÓÀÿÁÿ{ÀÿðQ#Lÿ {¾æÝç

      `ÿç†ÿ÷ 6.4�: ÷̈†ÿê¨ {Lÿæ~
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6.3�{d’ÿç†ÿ {ÀÿQæ F¯ÿó A~d{d’ÿê {ÀÿQæ

{SæsçF LÿæSf{Àÿ PQ F¯ÿó RS {ÀÿQæ ’ÿëBsç AZÿ[ÿ LÿÀÿ > †ÿë{þ μÿçŸ μÿçŸ ’ÿëBsç D¨æß{Àÿ AZÿ[ÿ
LÿÀÿç̈ æÀÿç¯ÿ > ̀ ÿç†ÿ÷�6.5 (i) F¯ÿó ̀ ÿç†ÿ÷ 6.5 (ii)

(i) {d’ÿç†ÿ {ÀÿQæ     (ii) A~{d’ÿêÿ{ÀÿQæ�(Óþæ;ÿÀÿ {ÀÿQæ)

`ÿ ç†ÿ÷ 6.5� : ’ÿëBsç {ÀÿQæLÿ ë μÿ çŸ μÿ çŸ ’ÿëBsç D¨æß{Àÿ AZÿ[ÿ LÿÀÿç¯ÿæ

þ{[ÿ ̈ LÿæA {¾ {SæsçF {ÀÿQæLÿë Dμÿß ̈ æÉ´ö{Àÿ AÓêþμÿæ{¯ÿ ̄ ÿõ•ç LÿÀÿæ¾æB¨æ{Àÿ > PQ F¯ÿó RS ’ÿ́ß
`ÿç†ÿ÷ 6.5 (i)�{Àÿ {d’ÿç†ÿ {ÀÿQæ F¯ÿó ̀ ÿç†ÿ÷ 6.5 (ii) {Àÿ Óþæ;ÿÀÿ {ÀÿQæ A{s > þ{[ÿÀÿQ {¾ Óþæ;ÿÀÿ {ÀÿQæ ’ÿ´ßÀÿ
þš¯ÿ ÿ̂öê ÓþÖ Óæ™æÀÿ~ àÿºÀÿ {’ÿðW¿ö Óþæ[ÿ > FÜÿç Óþæ[ÿ {’ÿðW¿öLÿë Óþæ;ÿÀÿ {ÀÿQæ þš× {’ÿðW¿ö LÿëÜÿæ¾æF >

6.4�{Lÿæ~{¾æÝç
¯ÿçμÿæS 6.2 {Àÿ {Lÿ{†ÿSëÝçF {Lÿæ~ {¾æÝç ¾$æ : A[ÿë¨íÀÿLÿ

{Lÿæ~, ̈ Àÿç̈ íÀÿLÿ {Lÿæ~, ÓŸçÜÿç†ÿ {Lÿæ~, ÓÀÿÁÿ{ÀÿðQ#Lÿ {Lÿæ~ {¾æÝç
Aæ’ÿç {Lÿæ~ {¾æÝçÀÿ Ójæ [ÿçÀÿí̈ ~ LÿÀÿç̄ ÿæ ÉçQ#{àÿ > FSëÝçLÿ þš{Àÿ
[ÿçÜÿç†ÿ Ó¸Lÿö ̀ ÿç;ÿæLÿÀÿ > ̄ ÿ̂ ÿöþæ[ÿ {SæsçF ÓÀÿÁÿ{ÀÿQæ D¨{Àÿ {SæsçF
ÀÿÉ½ç ¾’ÿç ’ÿƒæßþæ[ÿ ÜÿëF, {†ÿ{¯ÿ Svÿç†ÿ {Lÿæ~ ’ÿ´ß þš{Àÿ Ó¸LÿöLÿë
[ÿç‚ÿöß LÿÀÿ > {SæsçF {ÀÿQæ D¨{Àÿ {SæsçF ÀÿÉ½ç ’ÿƒæßþæ[ÿ {ÜÿàÿæμÿÁÿç
FLÿ ÀÿÉ½ç AZÿ[ÿ LÿÀÿ > ̀ ÿç†ÿ÷ 6.6 {’ÿQ > ’ÿ ÿ̂ {ÀÿQæLÿë AB H ÀÿÉ½çLÿë OC

Àÿí{¨ [ÿæþLÿÀÿ~ LÿÀÿ > ‘O’ vÿæ{Àÿ Svÿç†ÿ {Lÿæ~SëÝçLÿ Lÿ~ ?
{ÓSëÝçLÿAOC, BOC F¯ÿóAOB >

AOC + BOC = AOB A{s Lÿç ? (1)

Üÿô, LÿæÜÿçôLÿç ?�̄ ÿçμÿæS�6.2�Àÿ ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç {’ÿQ >
AOB {Lÿæ~Àÿ þæ¨ Lÿ~ ÜÿëF ? FÜÿæ  180°�ÜÿëF > (LÿæÜÿ]Lÿç?) (2)

(1) F¯ÿó (2) Àÿë AOC + BOC = 180° {¯ÿæàÿç †ÿë{þ LÿÜÿç¨æÀÿç¯ÿ Lÿç ? Üÿô, LÿæÜÿçôLÿç ?
D¨{ÀÿæNÿ Aæ{àÿæ`ÿ[ÿæÀÿë [ÿçþ§ Ó´êLÿæ¾¿ö ÓjæLÿÀÿ~ LÿÀÿç̈ æÀÿç¯ÿæ >

      `ÿç†ÿ÷ 6.6�: {ÀÿðQ#Lÿ {Lÿæ~ {¾æÝç
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Ó´êLÿæ¾¿ö�6.1 : ¾’ÿç {SæsçF {ÀÿQæ D¨{Àÿ {SæsçF ÀÿÉ½ç ’ÿƒæßþæ[ÿ ÜÿëF, {†ÿ{¯ÿ FÜÿç Àÿí{¨ Svÿç†ÿ ÓŸçÜÿç†ÿ
{Lÿæ~ {¾æÝçÀÿ ÓþÎç 180° æ

þ{[ÿ¨LÿæA ¾’ÿç ’ÿëBsç ÓŸçÜÿç†ÿ {Lÿæ~Àÿ ÓþÎç 180°�ÜÿëF {†ÿ{¯ÿ {ÓSëÝçLëÿ ÓÀÿÁÿ{ÀÿðQ#Lÿ {¾æÝç
LÿëÜÿæ¾æF >

Ó´êLÿæ¾¿ö�6.1{Àÿ FÜÿæ ’ÿˆÿ Adç {¾ {SæsçF {ÀÿQæ D¨{Àÿ {SæsçF ÀÿÉ½ç ’ÿƒæßþæ[ÿ > FÜÿç ’ÿˆÿ ’ÿ́æÀÿæ Aæ{þ
[ÿçÀÿí¨~ LÿÀÿë{¾ DŒŸ ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝçÀÿ ÓþÎç 180°�æ Ó´êLÿæ¾¿ö�6.1�Lÿë A[ÿ¿ D¨æß{Àÿ {àÿQ > A$öæ†ÿú
Ó´êLÿæ¾¿ö 6.1�Àÿ D¨ÓóÜÿæÀÿLÿë ’ÿ̂ ÿ Àÿí{¨ [ÿçA > ̄ ÿç¨Àÿê†ÿ Lÿ÷{þ ’ÿˆÿLÿë D¨ÓóÜÿæÀÿ Àÿí{¨ [ÿçA > F$#Àÿë Aæ{þ
¨æB¯ÿæ

(A) ¾’ÿç ’ÿëBsç ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝçÀÿ ÓþÎç 180°�ÜÿëF, {†ÿ{ ÿ̄ {SæsçF {ÀÿQæ D¨{Àÿ {SæsçF ÀÿÉ½ç
’ÿƒæßþæ[ÿ > (A$öæ†ÿú A~Óæ™æÀÿ~ ̄ ÿæÜÿë ’ÿ´ß {SæsçF ÓÀÿÁÿ{ÀÿQæ Svÿ[ÿ LÿÀÿ;ÿç >)

¯ÿˆÿöþæ[ÿ †ÿë{þ {’ÿQ#¯ÿ {¾ Ó´êLÿæ¾¿ö 6.1�F¯ÿó DNÿç (A) Dμÿß ¨ÀÿØÀÿÀÿ ¯ÿç¨Àÿê†ÿ > DμÿßLÿë ¨ÀÿØÀÿ
¯ÿç¨Àÿê†ÿ Ó´êLÿæ¾¿ö DNÿç {¯ÿæàÿç LÿÜÿë > DNÿç (A) Ó†ÿ¿ Lÿç [ÿë{Üÿô Aæ{þ fæ~ç [ÿæÜÿëô > FÜÿæÀÿ ÓvÿçLÿ†ÿæ ¨Àÿêäæ
LÿÀÿç̄ ÿæÿ > ̀ ÿç†ÿ÷ 6.7�{Àÿ ̈ ÷’ÿÉ}†ÿ {ÜÿàÿæμÿÁÿç μÿçŸ μÿçŸ þæ¨Àÿ ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç AZÿ[ÿ LÿÀÿ > ̈ ÷†ÿç ̀ ÿç†ÿ÷{Àÿ $#̄ ÿæ
A~ Óæ™æÀÿ~ ̄ ÿæÜÿë D¨{Àÿ {SæsçF ÀÿëàÿÀÿúLÿë Óó¨æ†ÿ LÿÀÿ > A[ÿ¿ ̄ ÿæÜÿësç þš ÀÿëàÿÀÿú ÓÜÿ Óó¨æ†ÿ ÜÿëF Lÿç ?

`ÿ ç†ÿ÷ 6.7� : μÿçŸ μÿçŸ þæ¨¯ÿçÉçÎ ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç
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†ÿë{þ {’ÿQ#¯ÿ {¾ {Lÿ¯ÿÁÿ ̀ ÿç†ÿ÷�6.7 (iii) {Àÿ Üÿ] Óæ™æÀÿ~ μÿæ{¯ÿ ÀÿÜÿë[ÿ$#¯ÿæ ̄ ÿæÜÿë ’ÿ́ß ÀÿëàÿÀÿú ÓÜÿ Óó¨æ†ÿ
ÜÿëF > A$öæ†ÿú ̄ ÿç¢ÿë�A, O F¯ÿó B FLÿæ ÓÀÿÁÿ{ÀÿQæ{Àÿ A¯ÿ×ç†ÿ >�OC {ÀÿQæ, AB {ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ >
†ÿë{þ {’ÿQ#¯ÿ {¾ AOC+COB = 125°+55°=180° æ F$#Àÿë DNÿç (A) Ó†ÿ¿ {¯ÿæàÿç [ÿçÀÿí¨~ LÿÀÿç¨æÀÿç¯ÿ >
{†ÿ~ë [ÿçþ§ þ{†ÿ FÜÿæLÿë Ó´êLÿæ¾¿ö Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ >

Ó´êLÿæ¾¿ö�6.2 : ¾’ÿç ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝçÀÿ ÓþÎç�180°�{†ÿ{ ÿ̄ A~ Óæ™æÀÿ~ ̄ ÿæÜÿë ’ÿ´ß ’ÿ´æÀÿæ {SæsçF ÓÀÿÁÿ
{ÀÿQæ Svÿ[ÿ ÜÿëF >

   F$#Àÿë ÓëØÎ {¾ D¨{ÀÿæNÿ Dμÿß Ó´êLÿæ¾¿öLÿë FLÿævÿç LÿÀÿç ÓÀÿÁÿ {ÀÿðQ#Lÿ {¾æÝç Ó´êLÿæ¾¿ö {¯ÿæàÿç LÿëÜÿæ¾æF >

’ÿëBsç {d’ÿç†ÿ {ÀÿQæ [ÿçAæ¾æD > ̈ í¯ÿö {É÷~ê{Àÿ †ÿë{þ ÉçQ#d {¾ ’ÿëBsç {ÀÿQæ ̈ ÀÿØÀÿLÿë {d’ÿ[ÿ Lÿ{àÿ
÷̈†ÿê¨ {Lÿæ~ ’ÿ´ß Óþæ[ÿ > ̄ ÿˆÿöþæ[ÿ Aæ{þ FÜÿæLÿë ̈ ÷þæ~ LÿÀÿç̄ ÿæ > ̈ ÷þæ~Àÿ {þòÁÿçLÿ †ÿˆÿ´ ̈ æBô ̈ ÀÿçÉçÎ `�1Lÿë

{’ÿQ > ̈ ÷þæ~Àÿ {þòÁÿçLÿ †ÿ̂ ÿ´SëÝçLÿë AæQ# AæS{Àÿ ÀÿQ# [ÿçþ§ ’ÿ ÿ̂ ̈ ÷þæ~Lÿë Ašß[ÿ LÿÀÿ >

D¨¨æ’ÿ¿ 6.1 :¾’ÿç ’ÿëBsç {ÀÿQæ ̈ ÀÿØÀÿLÿë {d’ÿ[ÿ LÿÀÿ;ÿç, {†ÿ{¯ÿ ̈ ÷†ÿê¨ {Lÿæ~SëÝçLÿ Óþæ[ÿ >

¨÷þæ~ : ̈ æÉ´ö `ÿç†ÿ÷{Àÿ ’ÿëBsç ̈ ÀÿØÀÿ {d’ÿç†ÿ {ÀÿQæ ’ÿçAæ¾æBdç >
þ{[ÿLÿÀÿ AB F¯ÿó CD {ÀÿQæ ’ÿ´ß ‘O’ ¯ÿç¢ÿëvÿæ{Àÿ ¨ÀÿØÀÿ {d’ÿ
LÿÀÿ;ÿç > ̀ ÿç†ÿ÷ 6.8�{’ÿQ > Aæ{þ ’ÿëB{¾æÝæ ̈ ÷†ÿê¨ {Lÿæ~ ̈ æB¯ÿæ >

(i) AOC F¯ÿó BOD (ii) AOD F¯ÿó BOC

AæþLÿë ̈ ÷þæ~ LÿÀÿç¯ÿæLÿë ̈ Ýç¯ÿ {¾AOC = BOD F¯ÿóAOD =

BOC

¯ÿˆÿöþæ[ÿ OA ÀÿÉ½ç, CD {ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ >

F~ë, AOC + AOD = 180° ({ÀÿQêß {¾æÝç Ó´êLÿæ¾¿ö)                                 (1)

Aæ{þ {àÿQ#¨æÀÿç¯ÿæ AOD + BOD = 180°? (LÿæÜÿ]Lÿç?) (2)

(1) H (2) Àÿë Aæ{þ ̈ æB¯ÿæ
AOC + AOD = AOD + BOD

                           =>     AOC = BOD (¯ÿçμÿæS�5.2�H Ó´êLÿæ¾¿ö 3 {’ÿQ)

{ÓÜÿçμÿÁÿç Aæ{þ ̈ ÷þæ~ LÿÀÿç¨æÀÿç¯ÿæ {¾ AOD = BOC

¯ÿˆÿöþæ[ÿ Aæ{þ {ÀÿQêß {¾æÝç Ó´êLÿæ¾¿ö F¯ÿó D¨¨æ’ÿ¿�6.1�Óº¤ÿêß {Lÿ{†ÿæsç D’ÿæÜÿÀÿ~ {’ÿQ#¯ÿæ >

          `ÿç†ÿ÷ 6.8�: ÷̈†ÿê¨ {Lÿæ~ {¾æÝç
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D’ÿæÜÿÀÿ~�1 : ¨æÉ´ö `ÿç†ÿ÷�6.9�{Àÿ PQ F¯ÿó RS {ÀÿQæ ’ÿ´ß O ¯ÿç¢ÿë
vÿæ{Àÿ {d’ÿ[ÿ LÿÀÿ;ÿç > ¾’ÿç POR: ROQ = 5 : 7 {†ÿ{¯ÿ ÓþÖ
{Lÿæ~Àÿ þæ[ÿ [ÿç‚ÿöß LÿÀÿ >

Óþæ™æ[ÿ : POR +ROQ = 180°

({ÀÿQêß {Lÿæ~ {¾æÝç)

Lÿç;ÿë POR : ROQ = 5 : 7

A†ÿF¯ÿ, POR =
5

12  × 180° = 75°

{ÓÜÿç̈ Àÿç, ROQ =
7

12  × 180° = 105°

ÿ̄̂ ÿöþæ[ÿ, POS = ROQ = 105° (¨÷†ÿê¨ {Lÿæ~)

F¯ÿó SOQ = POR = 75° (¨÷†ÿê¨ {Lÿæ~)

D’ÿæÜÿÀÿ~�2 : ̀ ÿç†ÿ÷�6.10�{’ÿQ > OS ÀÿÉ½ç, POQ {ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ > OR ÀÿÉ½ç F ÿ̄ó�OT ÀÿÉ½ç ¾$æLÿ÷{þ
POS H SOQ Àÿ {Lÿæ~ Óþ’ÿ´çQƒL As;ÿç > ¾’ÿç POS = x, {†ÿ{¯ÿ ROT {Lÿ{†ÿ [ÿç‚ÿöß LÿÀÿ >
Óþæ™æ[ÿ : OS ÀÿÉ½ç POQ {ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ >

A†ÿF¯ÿ, POS + SOQ = 180°

Lÿç;ÿë, POS = x

{†ÿ~ë, x + SOQ = 180°

{†ÿ~ë,                          SOQ = 180° – x

¯ÿˆÿöþæ[ÿ OR ÀÿÉ½ç POS Lÿë Óþ’ÿ´çQƒ[ÿ Lÿ{Àÿ

{†ÿ~ë, ROS =
1
2  × POS

=
1
2  × x = 

2
x

{ÓÜÿçμÿÁÿç, SOT =
1
2 × SOQ

=
1
2  × (180° – x)

= 90
2
x

 

(’ÿˆÿ)

   `ÿç†ÿ÷ 6.10

   `ÿç†ÿ÷ 6.9
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ÿ̄̂ ÿöþæ[ÿ, ROT = ROS + SOT

= 90 –
2 2
x x
 

= 90°

D’ÿæÜÿÀÿ~ 3: ¨æÉ´ö `ÿç†ÿ÷�6.11{’ÿQ > OP, OQ, OR F¯ÿó OS ̀ ÿæ{Àÿæsç ÀÿÉ½ç >
¨÷þæ~ LÿÀÿ {¾ POQ + QOR + SOR + POS = 360° æ
Óþæ™æ[ÿ : ̈ æÉö́ ̀ ÿç†ÿ÷�6.11{’ÿQ > OP, OQ, OR Lÿçºæ OS ÀÿÉ½ç þšÀÿë {¾{Lÿò~Óç
{SæsçF ÀÿÉ½ç kLÿë ̈ dLÿë AZÿ[ÿ LÿÀÿç¯ÿæLÿë ̈ Ýç¯ÿ > þ{[ÿLÿÀÿ OQ ÀÿÉ½çkLÿë T ̄ ÿç¢ÿë
¨¾¿ö;ÿ ¨d¨sLÿë ¯ÿõ•çLÿÀÿ {¾¨ÀÿçLÿç TOQ {SæsçF ÓÀÿÁÿ{ÀÿQæ Svÿ[ÿ
LÿÀÿç¯ÿ >�(`ÿç†ÿ÷�6.12�{’ÿQ)
¯ÿˆÿöþæ[ÿ, OP ÀÿÉ½ç TOQ ÓÀÿÁÿ{ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ >
A†ÿF¯ÿ, TOP + POQ = 180° (1)

({ÀÿQêß {¾æÝç Ó´êLÿæ¾¿ö)
{ÓÜÿç̈ Àÿç ÓÀÿÁÿ{ÀÿQæ TOQ D¨{Àÿ OS ÀÿÉ½ç ’ÿƒæßþæ[ÿ
A†ÿF¯ÿ, TOS + SOQ = 180° (2)

Lÿç;ÿë SOQ = SOR + QOR

{†ÿ~ë�(2) Lÿë Fþç†ÿç {àÿQ#¯ÿæ
TOS + SOR + QOR = 180° (3)

¯ÿˆÿöþæ[ÿ (1) H (3) Lÿë {¾æSLÿÀÿç¯ÿæ ’ÿ´æÀÿæ
TOP + POQ + TOS + SOR + QOR = 360° (4)

Lÿç;ÿë TOP + TOS = POS

{†ÿ~ë (4) Lÿë Fþç†ÿç {àÿQ#̈ æÀÿç̄ ÿæ
POQ + QOR + SOR + POS = 360°

A[ÿëÉêÁÿ[ÿê�6.1
1. `ÿç†ÿ÷ 6.13 {’ÿQ > AB F¯ÿó CD {ÀÿQæ’ÿ´ß ̈ ÀÿØÀÿLÿë ‘O’ ¯ÿç¢ÿë vÿæ{Àÿ

{d’ÿ LÿÀÿ;ÿç > ¾’ÿç AOC + BOE = 70° F¯ÿó BOD = 40° >
{Üÿ{àÿ�BOE [ÿç‚ÿöß LÿÀÿ F¯ÿó COE Àÿ ÷̈¯ÿõ• {Lÿæ~ [ÿç‚ÿöß
LÿÀÿ >

                       `ÿç†ÿ÷ 6.11

                `ÿç†ÿ ÷ 6.12

                      `ÿç†ÿ ÷ 6.13
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2. `ÿç†ÿ÷ 6.14�{’ÿQ >  XY F ÿ̄ó MN {ÀÿQæ ’ÿ́ß ̈ ÀÿØÀÿ�‘O’ ̄ ÿç¢ÿë vÿæ{Àÿ
{d’ÿ LÿÀÿ;ÿç > ¾’ÿç POY = 90° F¯ÿó a : b = 2 : 3�{†ÿ{¯ÿ c �Àÿ þæ[ÿ
[ÿç‚ÿöß LÿÀÿ >

3. `ÿç†ÿ÷� 6.15� {’ÿQ >   PQR = PRQ ¨÷þæ~ LÿÀÿ {¾
PQS = PRT

4. `ÿç†ÿ÷�6.16�{’ÿQ > ¾’ÿç  x + y = w + z {†ÿ{¯ÿ ̈ ÷þæ~ LÿÀÿ {¾ AOB

FLÿ ÓÀÿÁÿ{ÀÿQæ >

5. `ÿç†ÿ÷�6.17�{’ÿQ > POQ {SæsçF ÓÀÿÁÿ {ÀÿQæ > OR ÀÿÉ½ç, PQ {ÀÿQæ
÷̈†ÿç àÿº > OP F¯ÿó OR ÀÿÉ½ç ’ÿ´ß þš{Àÿ�OS ÀÿÉ½ç ̄ ÿç’ÿ¿þæ[ÿ >

¨÷þæ~ LÿÀÿ {¾
ROS = 

1
2

 (QOS – POS)

6. ’ÿ ÿ̂ XYZ = 64° F¯ÿó XY Lÿë�P ̈ ¾¿ö;ÿ ̄ ÿõ•çLÿÀÿ > ’ÿˆÿ Óþæ`ÿæÀÿLÿë
{[ÿB {SæsçF ̀ ÿç†ÿ÷ AZÿ[ÿ LÿÀÿ > ¾’ÿç YQ,ZYP Lÿë Óþ’ÿ´çQƒ[ÿ
Lÿ{Àÿ {†ÿ{¯ÿ XYQ [ÿç‚ÿöß LÿÀÿ F¯ÿó QYP Àÿ ¨÷¯ÿõ• {Lÿæ~
[ÿç‚ÿöß LÿÀÿ >

                         `ÿç†ÿ ÷ 6.14

                              `ÿç†ÿ÷ 6.15

                       `ÿç†ÿ÷ 6.16

               `ÿç†ÿ ÷ 6.17
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6.5� ’ÿˆÿ ÓÀÿÁÿ{ÀÿQæ ÓÜÿ Óþæ;ÿÀÿ{Àÿ AZÿç†ÿ FLÿæ™#Lÿ ÓÀÿÁÿ{ÀÿQæ
¾’ÿç {SæsçF ÓÀÿÁÿ{ÀÿQæ ÓÜÿ ’ÿëBsç {ÀÿQæ Óþæ;ÿÀÿ {†ÿ{¯ÿ {Óþæ{[ÿ ¨ÀÿØÀÿ Óþæ;ÿÀÿ ÜÿëA;ÿç Lÿç ?AæÓ
¨Àÿêäæ LÿÀÿç {’ÿQ#̄ ÿæ > `ÿç†ÿ÷�6.18�{’ÿQ > m {ÀÿQæ  || l {ÀÿQæ F¯ÿó n {ÀÿQæ  || l {ÀÿQæ >

    l, m F¯ÿó n {ÀÿQæ [ÿçþ{;ÿ FLÿ {d’ÿLÿ ¯ÿæ †ÿê¾¿öLÿ{ÀÿQæ ‘t’ s~æ¾æD > ’ÿˆÿ Adç {¾ {ÀÿQæ m || {ÀÿQæ l
F¯ÿó {ÀÿQæ�n  || {ÀÿQæ l >

A†ÿF¯ÿ,  1 = 2 F¯ÿó 1 = 3

(A[ÿëÀÿí̈ {Lÿæ~ Ó´êLÿæ¾¿öç)

{†ÿ~ë, 2 = 3 (LÿæÜÿ]Lÿç?)

Lÿç;ÿë 2 F¯ÿó 3 A[ÿëÀÿí¨ {Lÿæ~ F¯ÿó {ÓSëÝçLÿ Óþæ[ÿ >

F~ë Aæ{þ LÿÜÿç¨æÀÿç¯ÿæ {¾

                      {ÀÿQæ m || {ÀÿQæ n

(A[ÿëÀÿí̈ {Lÿæ~ Ó´êLÿæ¾¿öÀÿ ̄ ÿç̈ Àÿê†ÿ)

FÜÿç üÿÁÿæüÿÁÿLÿë [ÿçþ§ D¨¨æ’ÿ¿ ’ÿ´æÀÿæ ̄ ÿ¿æQ¿æ LÿÀÿæ¾æB¨æ{Àÿ >

D¨¨æ’ÿ¿ 6.6�:�’ÿˆÿ {SæsçF {ÀÿQæ ÓÜÿ Óþæ;ÿÀÿ{Àÿ AZÿç†ÿ FLÿæ™#Lÿ ÓÀÿÁÿ{ÀÿQæ ̈ ÀÿØÀÿ ̈ ÷†ÿç Óþæ;ÿÀÿ >

sç¨ú¨~ê : D¨Àÿç× ™þöLÿë ’ÿëBvÿæÀÿë A™#Lÿ {ÀÿQæ{Àÿ þš ̈ ÷{ßæS LÿÀÿæ¾æB¨æ{Àÿ > ̄ ÿˆÿöþæ[ÿ Aæ{þ
Óþæ;ÿÀÿ{ÀÿQæ Óº¤ÿç†ÿ {Lÿ{†ÿæsç D’ÿæÜÿÀÿ~Lÿë {’ÿQ#¯ÿæ >

D’ÿæÜÿÀÿ~ 4 : `ÿç†ÿ÷�6.19�{’ÿQ > ¾’ÿç PQ || RS, MXQ = 135° F¯ÿó MYR = 40°, {†ÿ{¯ÿ XMY [ÿç‚ÿöß
LÿÀÿ >

                        ̀ ÿç†ÿ÷ 6.19                                                                    `ÿç†ÿ÷ 6.20

Óþæ™æ[ÿ : M ¯ÿç¢ÿë {’ÿB PQ ÓÜÿ Óþæ;ÿÀÿ{Àÿ FLÿ{ÀÿQæ AB AZÿ[ÿ LÿÀÿæ¾æD > ̀ ÿç†ÿ÷ 6.20�{’ÿQ > ̄ ÿˆÿöþæ[ÿ
AB || PQ F¯ÿó PQ || RS >

`ÿç†ÿ÷ 6.18
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A†ÿF¯ÿ, AB || RS (LÿæÜÿ]Lÿç ?)

¯ÿˆÿöþæ[ÿ, QXM +  XMB = 180°

(AB || PQ,{d’ÿLÿ XM Àÿ FLÿæ ̈ æÉ´ö{Àÿ A¯ÿ×ç†ÿ A;ÿ×… {Lÿæ~ )
Lÿç;ÿë,                     QXM =135°

{†ÿ~ë,         135° + XMB =180°

A†ÿF¯ÿ,XMB = 45°                                                            (1)

¯ÿˆÿöþæ[ÿ, BMY = MYR  (AB || RS, FLÿæ;ÿÀÿ {Lÿæ~)

A†ÿF¯ÿ, BMY = 40°                                                                       (2)

(1) F¯ÿó (2) Lÿë {¾æSLÿÀÿç ÿ̄æ ’ÿ´æÀÿæ Aæ{þ ̈ æB¯ÿæ
XMB + BMY = 45° + 40°

A$öæ†ÿú, XMY = 85°

D’ÿæÜÿÀÿ~ 5: ’ÿëBsç {ÀÿQæLÿë FLÿ {d’ÿLÿ ̄ ÿæ †ÿê¾¿öLÿ{ÀÿQæ {d’ÿ[ÿ Lÿ{àÿ DŒŸ FLÿ {¾æÝæ A[ÿëÀÿí¨
{Lÿæ~Àÿ Óþ’ÿ´çQƒLÿ ’ÿ´ß ¾’ÿç ̈ ÀÿØÀÿ ÓÜÿ Óþæ;ÿÀÿ ÜÿëA;ÿç, {†ÿ{¯ÿ ̈ ÷þæ~ LÿÀÿ {¾ ’ÿˆÿ {ÀÿQæ ’ÿ´ß
¨ÀÿØÀÿ Óþæ;ÿÀÿ >
Óþæ™æ[ÿ: `ÿç†ÿ÷ 6.21{’ÿQ > AD {d’ÿLÿ,�PQ F¯ÿó RS {ÀÿQæ ’ÿ´ßLÿë ¾$æLÿ÷{þ B F¯ÿó C ¯ÿç¢ÿë{Àÿ {d’ÿ
Lÿ{Àÿ > BE ÀÿÉ½ç F¯ÿó CG ÀÿÉ½ç ¾$æLÿ÷{þ ABQ  F¯ÿó�BCS Àÿ {Lÿæ~ Óþ’ÿ´çQƒLÿ F¯ÿó BE || CG >
AæþLÿë PQ || RS {¯ÿæàÿç ̈ ÷þæ~ LÿÀÿç¯ÿæLÿë ̈ Ýç¯ÿ >
’ÿˆÿ Adç {¾ BE ÀÿÉ½ç ABQ Àÿ {Lÿæ~ Óþ’ÿ´çQƒLÿ >
A†ÿF¯ÿ,ABE =

1
2  ABQ (1)

{ÓÜÿçμÿÁÿç CG ÀÿÉ½ç BCS Àÿ {Lÿæ~ Óþ’ÿ́çQƒLÿ
A†ÿF¯ÿ, BCG =

1
2  BCS (2)

Lÿç;ÿë    BE || CG F¯ÿó AD {d’ÿLÿ
A†ÿF¯ÿ,ABE = BCG                                    (3)

(A[ÿëÀÿí̈ {Lÿæ~ Ó´êLÿæ¾¿ö)
ÓþêLÿÀÿ~ (3) {Àÿ (1) H (2) Lÿë ̈ ÷†ÿç×æ¨[ÿ Lÿ{àÿ Aæ{þ ̈ æB¯ÿæ

1
2  ABQ =

1
2  BCS

A$öæ†ÿú, ABQ = BCS

`ÿç†ÿ÷ 6.21
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   Lÿç;ÿë FÜÿç {Lÿæ~ ’ÿ´ß PQ ,RS {ÀÿQæ ’ÿ´ß D¨{Àÿ AD {d’ÿLÿ ’ÿ´æÀÿæ Svÿç†ÿ A[ÿëÀÿí¨ {Lÿæ~ ¾æÜÿæ ̈ ÀÿØÀÿ
Óþæ[ÿ >
A†ÿF¯ÿ,                           PQ || RS

(A[ÿëÀÿí¨{Lÿæ~ Ó´êLÿæ¾¿öÀÿ ̄ ÿç̈ Àÿê†ÿ)
D’ÿæÜÿÀÿ~ 6: `ÿç†ÿ÷ 6.22�{’ÿQ > AB || CD, CD || EF F¯ÿó EA  AB > ¾’ÿç BEF = 55° {†ÿ{¯ÿ x, y, z [ÿç‚ÿöß
LÿÀÿ >

Óþæ™æ[ÿ :               y + 55° = 180°

({d’ÿLÿ ED�Àÿ FLÿæ ̈ æÉ´ö{Àÿ
                         A¯ÿ×ç†ÿ A;ÿ×… {Lÿæ~)

A†ÿF¯ÿ,                 y = 180º – 55º = 125º

ë̈~ç                  x = y

            (AB || CD, A[ÿëÀÿí¨{Lÿæ~ Ó´êLÿæ¾¿ö)
A†ÿF¯ÿ,                  x = 125º

¯ÿˆÿöþæ[ÿ {¾{Üÿ†ÿë  AB || CD F¯ÿó CD || EF, A†ÿF¯ÿ, AB || EF

A†ÿF¯ÿ, EAB + FEA = 180° ({d’ÿLÿ EA�Àÿ FLÿæ ̈ æÉ´ö{Àÿ A¯ÿ×ç†ÿ A;ÿ×… {Lÿæ~)

{†ÿ~ë, 90° + z + 55° = 180°

F$#Àÿë  z = 35°

A[ÿëÉêÁÿ[ÿê�6.2
    1. `ÿç†ÿ÷ 6.23�{’ÿQ > ¾’ÿç AB || CD, CD || EF F¯ÿó  y : z = 3 : 7 {Üÿ{àÿ x [ÿç‚ÿöß LÿÀÿ >

`ÿç†ÿ÷ 6.23

`ÿç†ÿ÷ 6.22
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     2. `ÿç†ÿ÷ 6.24 {’ÿQ > ¾’ÿç AB || CD, EF  CD F¯ÿó GED = 126°, {†ÿ{¯ÿ AGE, GEF F¯ÿó

FGE [ÿç‚ÿöß LÿÀÿ >

`ÿç†ÿ÷ 6.24

     3. `ÿç†ÿ÷ 6.25 {’ÿQ > ¾’ÿç PQ || ST,  PQR = 110° F¯ÿó RST = 130° {†ÿ{¯ÿ QRS [ÿç‚ÿöß LÿÀÿ >

[Óí`ÿ[ÿæ : R ¯ÿç¢ÿë {’ÿB ST ÓÜÿ Óþæ;ÿÀÿ{Àÿ FLÿ {ÀÿQæ AZÿ[ÿ LÿÀÿ >]

`ÿç†ÿ÷ 6.25

      4. `ÿç†ÿ÷ 6.26 {’ÿQ > ¾’ÿç AB || CD, APQ = 50° F¯ÿó PRD = 127° {†ÿ{¯ÿ x F¯ÿó y Àÿ þíàÿ¿ [ÿç‚ÿöß

       LÿÀÿ >

`ÿç†ÿ÷ 6.26

     5. ̀ ÿç†ÿ÷ 6.27{’ÿQ > PQ F¯ÿó RS ’ÿëBsç Óþ†ÿÁÿ ’ÿ¨ö~ ̈ ÀÿØÀÿ Óþæ;ÿÀÿ{Àÿ ÀÿQæ¾æBdç > Aæ¨†ÿ[ÿ ÀÿÉ½ç

            AB, ’ÿ ö̈~ PQ Àÿ B vÿæ{Àÿ ̈ æ†ÿç†ÿ ÜÿëF > ̈ ÷†ÿçüÿÁÿ[ÿ ÀÿÉ½ç BC þæSö{Àÿ S†ÿçLÿÀÿç ’ÿ¨ö~ RS Àÿ C vÿæ{Àÿ

       ̈ æ†ÿç†ÿ {ÜÿæB ¨ë~ç CD þæSö{Àÿ ̈ ÷†ÿçüÿÁÿç†ÿ ÜÿëF > ̈ ÷þæ~ LÿÀÿ{¾�AB || CD >

`ÿç†ÿ÷ 6.27
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6.6 þëQ¿æóÉ
FÜÿç Ašæß{Àÿ [ÿçþ§ ̄ ÿçÌßSëÝçLÿ Ašß[ÿ Lÿàÿ :
1. ¾’ÿç {SæsçF ÀÿÉ½ç, {SæsççF {ÀÿQæ D¨{Àÿ ’ÿƒæßþæ[ÿ ÜÿëF, {†ÿ{¯ÿ Svÿç†ÿ ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝçÀÿ ÓþÎç
180°�F¯ÿó ̄ ÿç¨Àÿê†ÿ Lÿ÷þ{Àÿ ¾’ÿç ÓŸçÜÿç†ÿ {Lÿæ~ {¾æÝç ’ÿ´æÀÿæ Svÿç†ÿ {Lÿæ~Àÿ ÓþÎç 180° ÜÿëF {†ÿ{¯ÿ ’ÿˆÿ
{ÀÿQæ D¨{Àÿ {SæsçF ÀÿÉ½ç ’ÿƒæßþæ[ÿ >

2. ¾’ÿç ’ÿëBsç {ÀÿQæ ̈ ÀÿØÀÿLÿë {d’ÿ LÿÀÿ;ÿç, {†ÿ{¯ÿ Svÿç†ÿ ̈ ÷†ÿê¨ {Lÿæ~SëÝçLÿÀÿ ̈ Àÿçþæ~ÿ Óþæ[ÿ >
3. ’ÿˆÿ {ÀÿQæ ÓÜÿ Óþæ;ÿÀÿ{Àÿ s~æ¾æB$#¯ÿæ {ÀÿQæSëÝçLÿ ̈ ÀÿØÀÿLÿë Óþæ;ÿÀÿ >

6. ¾’ÿç {SæsçF {Lÿæ~Àÿ  ̈ Àÿç̈ íÀÿLÿ {Lÿæ~ F¯ÿó A[ÿë̈ íÀÿLÿ {Lÿæ~ þš{Àÿ A[ÿë̈ æ†ÿ 8:3 {Üÿ{àÿ {Lÿæ~sç:
A) 360

B) 450

C) 540

D) 600

7. {SæsçF {Lÿæ~Àÿ A[ÿë̈ íÀÿLÿ {Lÿæ~ F ÿ̄ó ̈ Àÿç¨íÀÿLÿ {Lÿæ~Àÿ {þæs  2000  {Üÿ{àÿ {Lÿæ~sç:
A) 300

B) 350

C) 700

D) 1400

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

1679þ {É÷~ê S~ç†ÿ

¨ÀÿçÉçÎ -�1

_eògòÁ - 1
MYòZùe _âcûY

A1.1 D¨Lÿ÷þ
þ{[ÿLÿÀÿ †ÿëþ ̈ Àÿç̄ ÿæÀÿÀÿ FLÿ fþç Adç F¯ÿó FÜÿæÀÿ ̀ ÿæÀÿç̈ æQ{Àÿ
{Lÿò~Óç ̄ ÿæÝ [ÿæÜÿ] > †ÿëþÀÿ ̈ {ÝæÉê ’ÿç{[ÿ †ÿæZÿÀÿ fþç ̀ ÿæÀÿç̈ {s
¯ÿæÝ {’ÿ¯ÿæLÿë Bdæ Lÿ{àÿ > {Ó [ÿçf fþç `ÿæÀÿç¨{s ̄ ÿæÝ {’ÿ¯ÿæ
¨{Àÿ †ÿë{þ {’ÿQ#àÿ {¾ †ÿëþ ̈ Àÿç¯ÿæÀÿÀÿ fþçÀÿ Lÿçdç AóÉ †ÿæZÿ
¯ÿæÝ A™#[ÿ{Àÿ ÀÿÜÿçdç > †ÿëþÀÿ ̈ {ÝæÉê †ÿëþÀÿ fþçÀÿ Lÿçdç AóÉ
’ÿQàÿ LÿÀÿç̄ ÿæLÿë { ÿ̀Îæ LÿÀÿçd;ÿç { ÿ̄æàÿç †ÿë{þ Lÿç̈ Àÿç ̈ ÷þæ~ LÿÀÿç̈ æÀÿç̄ ÿ?
†ÿëþÀÿ ̈ ÷$þ ̈ ’ÿ{ä¨ F¨Àÿç {ÜÿæB¨æ{Àÿ {¾ †ÿëþÀÿ fþçÀÿ Óêþæ
[ÿç•öæÀÿ~ LÿÀÿç ÿ̄æ ̈ æBô †ÿë{þ {Lÿ{†ÿ f~ S÷æþÀÿ μÿ’ÿ÷¯ÿ¿NÿçZÿë xÿæLÿç
Aæ{àÿæ`ÿ[ÿæ LÿÀÿç¨æÀÿ > Lÿç;ÿë {Óþæ[ÿZÿ þš{Àÿ þ†ÿ{μÿ’ÿ
{’ÿQæ{’ÿBdç > {Lÿ{†ÿf~ μÿæ¯ÿ;ÿç {¾ †ÿë{þ vÿçLÿú F¯ÿó AæD
{Lÿ{†ÿ f~ †ÿëþ ̈ {ÝæÉê vÿçLÿú { ÿ̄æàÿç Aμÿçþ†ÿ ̈ ÷’ÿæ[ÿ LÿÀÿç¨æÀÿ;ÿç >
†ÿë{þ Lÿ’~  LÿÀÿç¨æÀÿç¯ÿ ? †ÿëþ ̈ æQ{Àÿ FLÿ þæ†ÿ÷ ̄ ÿçLÿÅÿ {ÜÿDdç
{¾ †ÿëþ fþçÀÿ Óêþæ [ÿç•öæÀÿ~ LÿÀÿç̄ ÿæ ̈ æBô ÓþÖZÿ ’ÿ´æÀÿæ S÷Üÿ~
{¾æS¿ {Üÿ¯ÿæμÿÁÿç FLÿ ¨¡ÿæ ¯ÿædç¯ÿæ æ ¾$æ ÓÀÿLÿæÀÿZÿ ’ÿ´æÀÿæ
Ó´êLÿõ†ÿç̈ ÷æ© †ÿëþ S÷æþÀÿ FLÿ Ó{μÿö þæ[ÿ̀ ÿç†ÿ÷ {[ÿB Aæ ÿ̄É¿Lÿ {Üÿ{àÿ
A’ÿæàÿ†ÿ{Àÿ Aæ{¯ÿ’ÿ[ÿ LÿÀÿç̄ ÿ æ {¾¨ÀÿçLÿç †ÿëþÀÿ ’ÿæ¯ÿç vÿçLÿú F¯ÿó †ÿëþ
¨{ÝæÉêÀÿ ’ÿæ¯ÿç μÿëàÿ >

Aæ{þ AæD FLÿ ¨Àÿç×ç†ÿç ¯ÿç`ÿæÀÿ LÿÀÿç¯ÿæ > ™Àÿæ¾æD †ÿëþÀÿ þæAæô ASÎ 2005�Àÿ ÿ̄ç’ÿ¿ë†ÿú ¯ÿçàÿú {¨ðvÿ
LÿÀÿçÓæÀÿçd;ÿç > {Ó{¨uºÀÿ�2005�Àÿ ̄ ÿçàÿúú ’ÿÉöæDdç {¾ †ÿë{þ ASÎ þæÓÀÿ ̄ ÿçàÿú { ð̈vÿ LÿÀÿç[ÿæÜÿô > ̄ ÿç’ÿ¿†ÿú ̄ ÿçμÿæS
[ÿçLÿs{Àÿ FÜÿæ μÿëàÿú { ÿ̄æàÿç †ÿë{þ Lÿç̈ Àÿç ̈ ÷þæ~ LÿÀÿç̈ æÀÿç̄ ÿ ? †ÿë{þ †ÿëþÀÿ ASÎ þæÓÀÿ ̄ ÿçàÿú { ð̈vÿ LÿÀÿçÓæÀÿç$#̄ ÿæ
μÿÁÿç FLÿ ÀÿÓç’ÿ {’ÿQæB¯ÿæLÿë {Üÿ¯ÿ >

Lÿçdç D’ÿæÜÿÀÿ~Àÿë †ÿë{þ fæ~çàÿ {¾, Aæþ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ AæþLÿë FLÿ [ÿç”}Î ̄ ÿNÿ¯ÿ¿ Lÿçºæ ’ÿæ ÿ̄ç Ó†ÿ¿ Lÿçºæ
þç$¿æ ̈ ÷þæ~ LÿÀÿç ÿ̄æ ̈ æBô Lÿçdç AæÜÿ´æ[ÿÀÿ Ó¼ëQê[ÿ {Üÿ¯ÿæLÿë ̈ {Ý > †ÿ$æ ç̈ Fþç†ÿç Lÿçdç þ;ÿ ÿ̄¿ ̄ ÿæ ’ÿæ¯ÿêLÿë Aæ{þ
¯ÿç[ÿæ ¨÷þæ~{Àÿ S÷Üÿ~ LÿÀÿç{[ÿD > Lÿç;ÿë S~ç†ÿ{Àÿ Aæ{þ FμÿÁÿç ¯ÿNÿ¯ÿ¿Lÿë Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ {¯ÿæàÿç S÷Üÿ~
LÿÀÿç$æDô > ¾æÜÿæLÿç S~ç†ÿÀÿ þæšþ{Àÿ (Lÿçdç Ó´†ÿ…Óç• Ó†ÿ¿ ̄ ÿ¿†ÿê†ÿ)�̈ ÷þæ~ç†ÿ {ÜÿæB$æF >
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¯ÿæÖ¯ÿ{Àÿ S~ç†ÿ{Àÿ ̈ ÷þæ~ ÜÿfæÀÿ ÜÿfæÀÿ ̄ ÿÌö ™Àÿç ÀÿÜÿç AæÓçdç F ÿ̄ó FÜÿæ S~ç†ÿÀÿ {¾ {Lÿò~Óç ÉæQæÀÿ þëQ¿
Aæ™æÀÿ {ÜÿæB ÀÿÜÿçdç > ̄ ÿçÉ´æÓ LÿÀÿæ¾æF {¾, S~ç†ÿ{Àÿ ̈ ÷þæ~ {’ÿB$#¯ÿæ Ó¯ÿö ̈ ÷$þ ̄ ÿ¿Nÿç $#{àÿ ̄ ÿçÉçÎ S÷êLÿúú
’ÿæÉö[ÿçLÿ †ÿ$æ S~ç†ÿj $æàÿÓú > A{[ÿLÿ ̈ ëÀÿæ†ÿ[ÿ Óμÿ¿†ÿæ ¾$æ {þ{Óæ{¨æsæþçAæ, Bfç̈ úsú, ̀ ÿê[ÿ H μÿæÀÿ†ÿ μÿÁÿç
{’ÿÉÀÿ ̄ ÿçLÿæÉ{Àÿ S~ç†ÿ ̈ ÷þëQ μÿíþçLÿæ S÷Üÿ~ LÿÀÿç$#àÿæ > Lÿç;ÿë FÜÿæÀÿ ØÎ ̈ ÷þæ~ [ÿæÜÿ] {¾ F{¯ÿ Aæ{þ S~ç†ÿ{Àÿ
¨÷þæ~ {¾DôμÿÁÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿëdë, †ÿæÜÿæ ̈ í{¯ÿö {ÓÜÿçμÿÁÿç ̄ ÿ¿¯ÿÜÿæÀÿ {ÜÿD$#àÿæ >

FÜÿç Ašæß{Àÿ Aæ{þ FLÿ ¯ÿNÿ¯ÿ¿, ̄ ÿç¯ÿõˆÿç Lÿ’~, S~ç†ÿ{Àÿ {LÿDô ̈ ÷LÿæÀÿ ¾ëNÿç ÀÿÜÿçdç F¯ÿó {LÿDô ̈ ÷LÿæÀÿ
Sæ~ç†ÿçLÿ ̈ ÷þæ~ ÀÿÜÿçdç fæ~ç̄ ÿæ >
A1.2 Sæ~ç†ÿçLÿ ’ÿõÎç{Lÿæ~Àÿë S÷Üÿ~{¾æS¿ ¯ÿç¯ÿõˆÿç(þ;ÿ¯ÿ¿)
FÜÿç ̄ ÿçμÿæS{Àÿ Aæ{þ Sæ~ç†ÿçLÿ ’ÿõÎç{Lÿæ~Àÿë S÷Üÿ~êß ̄ ÿç̄ ÿõ̂ ÿ Lÿ’~ ̄ ÿëlç ÿ̄æ ̈ æBô { ÿ̀Îæ LÿÀÿç̄ ÿæ > {SæsçF ̄ ÿç̄ ÿõ ÿ̂ç
{ÜÿDdç FLÿ ̄ ÿæLÿ¿ ¾æÜÿæ Aæ{’ÿÉ Lÿçºæ ̄ ÿçÓ½ß Óí`ÿLÿ {ÜÿæB[ÿ$#̄ ÿ > F¯ÿó A¯ÿÉ¿ FÜÿæ FLÿ ̈ ÷É§ þš {ÜÿæB[ÿ$#̄ ÿ >
D’ÿæÜÿÀÿ~ Ó´Àÿí̈ ,

»»†ÿëþ {LÿÉÀÿ Àÿèÿ Lÿ’~ ?μμ�FLÿ ̄ ÿç¯ÿõˆÿç [ÿë{Üÿô, FÜÿæ FLÿ ̈ ÷É§ >
»»’ÿßæLÿÀÿç {þæ ̈ æBô Sçàÿæ{Ó ̈ æ~ç Aæ~ >μμ�FLÿ A[ÿë{Àÿæ™ Lÿçºæ FLÿ Aæ{’ÿÉ, Lÿç;ÿë ̄ ÿç¯ÿõˆÿç [ÿë{Üÿô >
»»{Lÿ{Ý A—ÿë†ÿ Óí¾ö¿æÖ�!μμ���FLÿ ̄ ÿçÓ½ß ̄ ÿæLÿ¿, Lÿç;ÿë ̄ ÿç¯ÿõˆÿç [ÿë{Üÿô >
¯ÿÀÿó,�»»†ÿëþ {LÿÉÀÿ Àÿèÿ LÿÁÿæ A{s >μμ��FLÿ ¯ÿç¯ÿõˆÿç A{s >
Óæ™æÀÿ~†ÿ…, ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿ [ÿçþ§ þšÀÿë {Lÿò~Óç {SæsçF {ÜÿæB¨æ{Àÿ >
 Ó¯ÿö’ÿæ Ó†ÿ¿
 Ó¯ÿö’ÿæ AÓ†ÿ¿
 AØÎ
»AØÎμ�É±ÿsç ¯ÿëlç ÿ̄æ ¨æBô Lÿçdç ¯ÿ¿æQ¿æ Aæ¯ÿÉ¿Lÿ > {SæsçF ¯ÿç¯ÿõ ÿ̂ç ’ÿëBsç ¨Àÿç×ç†ÿç ’ÿ´æÀÿæ AØÎ

{ÜÿæB$æF > ̈ ÷$þ ̈ Àÿç×ç†ÿç {ÜÿDdç ̄ ÿç¯ÿõˆÿçsç Ó¯ÿö’ÿæ Ó†ÿ¿ Lÿçºæ Ó¯ÿö’ÿæ AÓ†ÿ¿ ÓvÿçLÿú μÿæ{¯ÿ ×çÀÿ LÿÀÿç[ÿ¨æÀÿç¯ÿæ >
D’ÿæÜÿÀÿ~ Ó´Àÿí¨,�»»AæÓ;ÿæLÿæàÿç SëÀÿë̄ ÿæÀÿ A{sμμ�FÜÿæ AØÎ A{s, LÿæÀÿ~ FÜÿç ̄ ÿç¯ÿõ̂ ÿç Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ ×çÀÿ
LÿÀÿç ÿ̄æ ̈ æBô AæD A™#Lÿ Lÿçdç ̈ ÷Óèÿ ’ÿçAæ¾æB [ÿæÜÿ] >

�’ÿ´ç†ÿêß AØÎ†ÿæÀÿ ̈ Àÿç×ç†ÿç {ÜÿDdç ̄ ÿç¯ÿõ̂ ÿç ̄ ÿ¿Nÿç D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿç¯ÿæ, A$öæ†ÿú FÜÿæ Lÿçdç ̄ ÿ¿NÿçZÿ ̈ æBô Ó†ÿ¿
{ÜÿæB$#¯ÿæ {¯ÿ{Áÿ AæD Lÿçdç ¯ÿ¿NÿçZÿ ¨æBô AÓ†ÿ¿ {ÜÿæB$æF > D’ÿæÜÿÀÿ~ Ó´Àÿí¨,�»»LÿëLÿÀÿSëÝçLÿ ¯ÿë•çþæ[ÿ
As;ÿç >μμ�FÜÿæ AØÎ, LÿæÀÿ~ Lÿçdç ̄ ÿ¿Nÿç FÜÿæ Ó†ÿ¿ {¯ÿæàÿç ̄ ÿçÉ´æÓ LÿÀÿë$#¯ÿæ {¯ÿ{Áÿ AæD Lÿçdç ̄ ÿ¿Nÿç FÜÿæ Ó†ÿ¿
{¯ÿæàÿç þæ[ÿ;ÿç [ÿæÜÿ] >
D’ÿæÜÿÀÿ~�1�:�[ÿçþ§ ̄ ÿç¯ÿõˆÿçSëÝçLÿ Ó¯ÿö’ÿæ Ó†ÿ¿, Ó¯ÿö’ÿæ AÓ†ÿ¿ Lÿçºæ AØÎ f~æA >
(i) {SæsçF Ó©æÜÿ{Àÿ 8�’ÿç[ÿ $æF >
(ii) Fvÿæ{Àÿ F{¯ÿ ̄ ÿÌöæ ̈ Ýëdç >
(iii) Óí¾ö¿, ¨Êÿçþ ’ÿçS{Àÿ AÖ ÜÿëA;ÿç >
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(iv) {SòÀÿê f{~ ’ÿßæÁÿë Ó´μÿæ ÿ̄Àÿ lçA >

(v) ’ÿëBsç A¾ëS½ í̈‚ÿöÓóQ¿æÀÿ Së~üÿÁÿ ¾ëS½ A{s >

(vi) ’ÿëBsç ¾ëS@ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ ¾ëS½ A{s >

Óþæ™æ[ÿ :
(i) ¯ÿç¯ÿõˆÿçsç Ó¯ÿö’ÿæ AÓ†ÿ¿, LÿæÀÿ~ Ó©æÜÿLÿ�7�’ÿç[ÿ >

(ii) FLÿ ̄ ÿç¯ÿõˆÿçsç AØÎ, LÿæÀÿ~ Fvÿæ{Àÿ LÿÜÿç¯ÿæ ×æ[ÿsç AØÎ >

(iii) FÜÿç ̄ ÿç̄ ÿõ̂ ÿçsç Ó¯ÿö’ÿæ Ó†ÿ¿, LÿæÀÿ~ Aæ{þ {¾Dô ×æ[ÿ{Àÿ ÀÿÜÿç{àÿ ̄ ÿç, Óí¾ö¿ ̈ Êÿçþ ’ÿçS{Àÿ Üÿ] AÖ ÜÿëA;ÿç >

(iv) ÿ̄ç̄ ÿõ̂ ÿçsç AØÎ, LÿæÀÿ~ {SòÀÿê Lÿçdç ̄ ÿ¿NÿçZÿ ̈ æBô ’ÿßæÁÿë Ó´μÿæ¯ÿÀÿ {ÜÿæB¨æ{Àÿ AæD Lÿçdç ̄ ÿ¿NÿçZÿ ̈ æBô [ÿë{Üÿô >

(v) ¯ÿç¯ÿõ̂ ÿç Ó¯ÿö’ÿæ AÓ†ÿ¿ > LÿæÀÿ~ ’ÿëBsç A¾ëS½ ̈ í‚ÿöÓóQ¿æÀÿ Së~üÿÁÿ Ó¯ÿö’ÿæ A¾ëS½ >

(vi) ¯ÿç¯ÿõˆÿsç Ó¯ÿö’ÿæ Ó†ÿ¿ > A¯ÿÉ¿ FÜÿæLÿë Ó†ÿ¿æ¨ç†ÿ LÿÀÿç¯ÿæ ¨æBô Aæ{þ Lÿçdç A™#Lÿæ Lÿæ¾ö¿ LÿÀÿç ÿ̄æ
Aæ¯ÿÉ¿Lÿ > ̄ ÿçμÿæS  A1.4 {Àÿ  FÜÿæÀÿ ̈ ÷þæ~ Adç >

í̈¯ÿöÀÿë LÿÜÿç̄ ÿæμÿÁÿç Aæþ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ ̄ ÿçμÿçŸ ̄ ÿç̄ ÿõ̂ ÿçÀÿ Ó†ÿ¿æÓ†ÿ¿ D¨{Àÿ šæ[ÿ {’ÿB [ÿ$æD > D’ÿæÜÿÀÿ~
Ó´Àÿí¨, †ÿëþÀÿ Óæèÿ †ÿëþLÿë LÿÜÿç{àÿ {¾, fëàÿæB þæÓ{Àÿ {LÿÀÿÁÿÀÿ þæ[ÿæ;ÿæH´æÝç{Àÿ ̈ ÷†ÿç’ÿç[ÿ ̄ ÿÌöæ ̈ Ýç$æF >
Ó»¯ÿ†ÿ… †ÿë{þ †ÿæ’ Lÿ$æ{Àÿ Ó¼†ÿ {Üÿ¯ÿ ¾’ÿçH þlç{Àÿ þlç{Àÿ ’ÿç{[ÿ ¯ÿæ ’ÿëB’ÿç[ÿ {Óvÿæ{Àÿ ¯ÿÌöæ {ÜÿæB
[ÿ$æB¨æ{Àÿ > †ÿë{þ f{~ HLÿçàÿ {ÜÿæB[ÿ$#{àÿ †ÿë{þ Lÿ’ÿæ¨ç †ÿæ ÓÜÿç†ÿ ¾ëNÿç LÿÀÿç¯ÿ [ÿæÜÿ] >

A[ÿ¿ FLÿ D’ÿæÜÿÀÿ~ {[ÿ{àÿ, Aæ{þ ¨ÀÿØÀÿ þš{Àÿ FμÿÁÿç
ÿ̄æ ÿ̂öæÁÿæ¨ LÿÀÿç$æDô »»Aæfç ’ÿç[ÿsç Që̄ ÿú SÀÿþ >μμ�Aæ{þ FμÿÁÿç ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿë

ÓÜÿf{Àÿ S÷Üÿ~ LÿÀÿç {[ÿB$æDô > LÿæÀÿ~ ¾’ÿçH FμÿÁÿç ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿÀÿ
Ó†ÿ¿†ÿæ AØÎ > »Aæfç ’ÿç[ÿsç Që̄ ÿú SÀÿþ >μ�FÜÿæ ̄ ÿçμÿçŸ ×æ[ÿÀÿ ̄ ÿ¿NÿçZÿ
¨æBô μÿçŸ μÿçŸ {ÜÿæB¨æ{Àÿ LÿæÀÿ~ Lÿëþæßë[ÿú{Àÿ $# ÿ̄æ ̄ ÿ¿NÿçLÿë FÜÿç
’ÿç[ÿsç SÀÿþ {ÜÿæB$#̄ ÿæ {¯ÿ{Áÿ { ÿ̀ŸæB{Àÿ $#̄ ÿæ ̄ ÿ¿NÿçLÿë FÜÿæ SÀÿþ
’ÿç[ÿ [ÿ {ÜÿæB¨æ{Àÿ >

Lÿç;ÿë {SæsçF Sæ~ç†ÿçLÿ ̄ ÿç̄ ÿõ̂ ÿç Lÿ’ÿæ ç̈ AØÎ {ÜÿæB[ÿ¨æ{Àÿ > S~ç†ÿ{Àÿ {SæsçF ̄ ÿç̄ ÿõ ÿ̂ç {Ó{†ÿ{ ÿ̄{Áÿ S÷Üÿ~êß
¯ÿæ {¯ÿð™ {Üÿ¯ÿ {¾{†ÿ{¯ÿ{Áÿ FÜÿæ Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ {ÜÿæB$#̄ ÿ > Aæ{þ LÿÜÿç̄ ÿæ {¾ FLÿ ̄ ÿç¯ÿõˆÿç Ó†ÿ¿, ¾’ÿç FÜÿæ
Ó¯ÿö’ÿæ Ó†ÿ¿ F¯ÿó A[ÿ¿$æ FÜÿæ AÓ†ÿ¿ A{s >

D’ÿæÜÿÀÿ~ Ó´Àÿí¨, 5 + 2 = 7 Ó¯ÿö’ÿæ Ó†ÿ¿, {†ÿ~ë�‘5 + 2 = 7’ FLÿ Ó†ÿ¿ ̄ ÿç¯ÿõ ÿ̂ç F ÿ̄ó 5 + 3 = 7 FLÿ AÓ†ÿ¿
¯ÿç¯ÿõ̂ ÿç >
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D’ÿæÜÿÀÿ~�2 : [ÿçþ§àÿçQ#†ÿ ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿ Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ ̈ ÷LÿæÉ LÿÀÿ >
(i) {SæsçF †ÿ÷çμÿëfÀÿ †ÿç{[ÿæsç A;ÿ…× {Lÿæ~Àÿ ÓþÎç 180° >
(ii) 1�vÿæÀÿë ̄ ÿõÜÿˆÿÀÿ ÓþÖ A¾ëS½ ÓóQ¿æ {þòÁÿçLÿ ÓóQ¿æ >
(iii) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ x ¨æBô  4x + x = 5x >
(iv) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ  x  ¨æBô  2x > x >
(v) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ  x  ¨æBô� x2  x >
(vi) {SæsçF ̀ ÿ†ÿëμÿöëfÀÿ ÓþÖ ̄ ÿæÜÿë Óþæ[ÿ {Üÿ{àÿ †ÿæÜÿæ FLÿ ̄ ÿSö{ä†ÿ÷ >
Óþæ™æ[ÿ� :

(i) FÜÿæ Ó†ÿ¿ > †ÿë{þ FÜÿæLÿë 6Ï�Ašæß{Àÿ �̈ ÷þæ~ç†ÿ LÿÀÿçÓæÀÿçd >
(ii) FÜÿæ AÓ†ÿ¿; D’ÿæÜÿÀÿ~ Ó´Àÿí¨,�9�FLÿ {þòÁÿçLÿ ÓóQ¿æ [ÿë{Üÿô >
(iii) FÜÿæ Ó†ÿ¿ >
(iv) FÜÿæ AÓ†ÿ¿; �D’ÿæÜÿÀÿ~ Ó´Àÿí¨, 2 × (–1) = –2, F¯ÿó� – 2,  –1 vÿæÀÿë ̄ ÿõÜÿˆÿÀÿ [ÿë{Üÿô >
(v) FÜÿæ AÓ†ÿ¿; D’ÿæÜÿÀÿ~ Ó´Àÿí̈  

21 1
2 4

   
 

, F¯ÿó 1
4

 , 1
2

 A{¨äæ ̄ ÿõÜÿˆÿÀÿ [ÿë{Üÿô >
(vi) FÜÿæ AÓ†ÿ¿, LÿæÀÿ~ FLÿ ÀÿºÓúÀÿ ÓþÖ ̄ ÿæÜÿë Óþæ[ÿ Lÿç;ÿë FÜÿæ  ¯ÿSö{ä†ÿ÷ {Üÿ¯ÿæ Aæ¯ÿÉ¿Lÿ [ÿæÜÿ] >

†ÿë{þ àÿä¿ LÿÀÿç$# ÿ̄ {¾ S~ç†ÿ{Àÿ {SæsçF ̄ ÿç¯ÿõˆÿç AÓ†ÿ¿ { ÿ̄æàÿç ’ÿÉöæB¯ÿæ ̈ æBô FÜÿç [ÿçßþ μÿèÿ LÿÀÿë$# ÿ̄æ
{SæsçF D’ÿæÜÿÀÿ~ ¾{$Î > {†ÿ~ë ̄ ÿç̄ ÿõˆÿç  (ii) {Àÿ 9�{þòÁÿçLÿ ÓóQ¿æ [ÿë{Üÿô {ÜÿDdç FLÿ D’ÿæÜÿÀÿ~ ¾æÜÿæ »»1
vÿæÀÿë ̄ ÿõÜÿˆÿÀÿ ÓþÖ A¾ëS½ ÓóQ¿æ {þòÁÿçLÿ ÓóQ¿æμμ�Lÿë AÓ†ÿ¿ {¯ÿæàÿç ’ÿÉöæF > FLÿ ̄ ÿç ÿ̄õˆÿçLÿë ̄ ÿç{Àÿæ™ LÿàÿæμÿÁÿç
FLÿ D’ÿæÜÿÀÿ~Lÿë ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ LÿëÜÿæ¾æF > Aæ{þ ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~SëÝçLÿ Óº¤ÿ{Àÿ ̄ ÿçμÿæS A1.5 {Àÿ Ó¯ÿç{ÉÌ
Aæ{àÿæ`ÿ[ÿæ LÿÀÿç̄ ÿæ >

�†ÿë{þ AæÜÿëÀÿç àÿä¿ LÿÀÿç$#̄ ÿ {¾ ̄ ÿç¯ÿõ̂ ÿç (iv), (v) H (vi) SëÝçLÿ AÓ†ÿ¿ > Lÿç;ÿë {Lÿ{†ÿLÿ Óˆÿö{Àÿ {ÓSëÝçLÿë
¨ë[ÿ̄ ÿöæÀÿ Ó†ÿ¿ ̄ ÿç¯ÿõˆÿç{Àÿ ̈ Àÿç~†ÿ LÿÀÿæ¾æB¨æ{Àÿ >
D’ÿæÜÿÀÿ~ 3 : D¨¾ëNÿ Óˆÿö ÓæÜÿæ¾¿{Àÿ [ÿçþ§ ̄ ÿç¯ÿõˆÿçSëÝçLÿ Ó†ÿ¿ {Üÿ¯ÿæμÿÁÿç ̈ ë[ÿ…àÿçQ[ÿ LÿÀÿ >
(i) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ�x ¨æBô 2x > x >
(ii) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ x ̈ æBô  x2  x >
(iii) {SæsçF ÓóQ¿æLÿë {ÓÜÿç ÓóQ¿æ ’ÿ´æÀÿæ μÿæSLÿ{àÿ †ÿë{þ Ó¯ÿö’ÿæ 1�̈ æB¯ÿ >
(iv) {SæsçF ̄ ÿõˆÿÀÿ f¿æ ’ÿ´æÀÿæ FÜÿæÀÿ {¾{Lÿò~Óç ̄ ÿç¢ÿëvÿæ{Àÿ DŒŸ {Lÿæ~ 90° >
(v) {SæsçF ̀ ÿ†ÿëμÿöëfÀÿ ÓþÖ ̄ ÿæÜÿë Óþæ[ÿ {ÜÿæB$#{àÿ †ÿæÜÿæ FLÿ ̄ ÿSö{ä†ÿ÷ >
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Óþæ™æ[ÿ� :
(i) ¾’ÿç x > 0, {†ÿ{¯ÿ 2x > x >
(ii) ¾’ÿç x  0 Lÿçºæ x  1, {†ÿ{¯ÿ  x2  x.
(iii) Éí[ÿ ̄ ÿ¿†ÿê†ÿ {¾ {Lÿò~Óç ÓóQ¿æLÿë {ÓÜÿç ÓóQ¿æ ’ÿ´æÀÿæ μÿæSLÿ{àÿ †ÿë{þ Ó¯ÿö’ÿæ 1�̈ æB¯ÿ >
(iv) {SæsçF ̄ ÿõˆÿÀÿ ̄ ÿ¿æÓ ’ÿ´æÀÿæ ̄ ÿõˆÿÀÿ {¾{Lÿò~Óç ̄ ÿç¢ÿëvÿæ{Àÿ 90° DŒŸ ÜÿëF >
(v) {SæsçF ̀ ÿ†ÿëμÿöëfÀÿ ÓþÖ ̄ ÿæÜÿë F¯ÿó ÓþÖ A;ÿ…× {Lÿæ~ Óþæ[ÿ {Üÿ{àÿ †ÿæÜÿæ FLÿ ̄ ÿSö{ä†ÿ÷ >

A[ÿëÉêÁÿ[ÿê�A1.1

1. [ÿçþ§ àÿçQ#†ÿ ¯ÿç¯ÿõˆÿçSëÝçLÿ Ó¯ÿö’ÿæ Ó†ÿ¿, Ó¯ÿö’ÿæ AÓ†ÿ¿ Lÿçºæ AØÎ f~æA > †ÿëþ D ÿ̂ÀÿÀÿ ¾$æ$ö†ÿæ
¨÷†ÿç¨æ’ÿ[ÿ LÿÀÿ >
(i) ¯ÿÌöLÿë 13�þæÓ >
(ii) ’ÿê¨æ¯ÿÁÿê ÉëLÿ÷¯ÿæÀÿ ’ÿç[ÿ ̈ {Ý >
(iii) þæSæÝç{Àÿ †ÿæ¨þæ†ÿ÷æ�260 C >
(iv) ¨õ$#¯ÿêÀÿ {Lÿ¯ÿÁÿ {SæsçF ̀ ÿ¢ÿ÷ Adç >
(v) LÿëLÿëÀÿSëÝçLÿ DÝç̈ æÀÿ;ÿç >
(vi) {üÿ¯ÿõAæÀÿê þæÓ{Àÿ {Lÿ¯ÿÁÿ �28�’ÿç[ÿ $æF >

2. [ÿçþ§ ̄ ÿç¯ÿõˆÿçSëÝçLÿ Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ f~æA > †ÿëþ DˆÿÀÿ Ó¨ä{Àÿ LÿæÀÿ~ {àÿQ >
(i) {SæsçF ̀ ÿ†ÿëμÿöëfÀÿ A;ÿ…× {Lÿæ~SëÝçLÿÀÿ ÓþÎç  350° >
(ii) {¾{Lÿò~Óç ¯ÿæÖ¯ÿ ÓóQ¿æ x ̈ æBô� x2  0 >
(iii) ÀÿºÓú FLÿ Óæþ;ÿÀÿçLÿ{ä†ÿ÷ A{s >
(iv) ’ÿëBsç ¾ëS½ÓóQ¿æÀÿ {¾æSüÿÁÿ ¾ëS½ÓóQ¿æ A{s >
(v) ’ÿëBsç A¾ëS½ ÓóQ¿æÀÿ {¾æSüÿÁÿ FLÿ A¾ëS½ ÓóQ¿æ A{s >

3. [ÿçþ§ àÿçQ#†ÿ ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿ Ó†ÿ¿ {Üÿ¯ÿæμÿÁÿç D¨¾ëNÿ Óˆÿö ÓÜÿç†ÿ ̈ ë[ÿÀÿë{àÿâQ LÿÀÿ >
(i) ÓþÖ {þòÁÿçLÿ ÓóQ¿æSëÝçLÿ A¾ëS½ >
(ii) {SæsçF ̄ ÿæÖ¯ÿ ÓóQ¿æÀÿ ’ÿëBSë~ Ó ÿ̄ö’ÿæ ¾ëS½ A{s >
(iii) {¾ {Lÿò~Óç x ¨æBô 3x +1 > 4 >
(iv) {¾ {Lÿò~Óç  x Àÿ þíàÿ¿ ̈ æBô x3  0 >
(v) ¨÷{†ÿ¿Lÿ †ÿ÷çμÿëf{Àÿ FLÿ þšþæ FLÿ {Lÿæ~ Óþ’ÿ´çQƒLÿ þš A{s >

A1.3 [ÿçSþ[ÿ †ÿLÿö
{SæsçF ÓëØÎ ¯ÿç¯ÿõˆÿçÀÿ Ó†ÿ¿†ÿæ ¨÷†ÿç¨æ’ÿ[ÿ LÿÀÿç¯ÿæ ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ {ÜÿD$#¯ÿæ þëQ¿ Óæ™[ÿ {ÜÿDdç [ÿçSþ[ÿ
†ÿLÿö > [ÿçSþ[ÿ †ÿLÿö ̄ ÿçÌß{Àÿ ̈ ë\ÿæ[ÿë̈ ë\ÿμÿæ{¯ÿ ̄ ÿëlç̄ ÿæ ̈ æBô {SæsçF ̈ ÷{ÜÿÁÿçLÿæ H †ÿæÀÿ Óþæ™æ[ÿ ’ÿ´æÀÿæ AæÀÿ»
LÿÀÿç¯ÿæ >
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†ÿëþLÿë `ÿæ{Àÿæsç LÿæÝö ’ÿçAæ¾æBdç > ¨÷{†ÿ¿Lÿ LÿæÝöÀÿ {SæsçF ̈ æÉ´ö{Àÿ FLÿ ÓóQ¿æ F¯ÿó A[ÿ¿ ¨æÉ´ö{Àÿ
{SæsçF BóÀÿæfê AäÀÿ d¨æ¾æBdç >

þ{[ÿLÿÀÿ †ÿëþLÿë LÿëÜÿæSàÿæ {¾ FÜÿç LÿæÝöSëÝçLÿ [ÿçþ§ [ÿçßþ A[ÿë¾æßê ÀÿQæ¾ç¯ÿ >
»»{SæsçF LÿæÝöÀÿ {SæsçF ̈ æÉö́{Àÿ FLÿ ¾ëS½ÓóQ¿æ {àÿQæ$#{àÿ FÜÿæÀÿ A[ÿ¿ ̈ æÉö́{Àÿ FLÿ Ó´Àÿ ÿ̄‚ÿö $#̄ ÿ >μμ

{†ÿ{¯ÿ FÜÿç [ÿçßþLÿë ¾æo LÿÀÿç¯ÿæ ̈ æBô †ÿëþLÿë A†ÿç Lÿþú{Àÿ {Lÿ{†ÿæsç LÿæÝö HàÿsæB¯ÿæLÿë ̈ Ýç¯ÿ ?
A¯ÿÉ¿ †ÿë{þ ÓþÖ LÿæÝö HàÿsæB ¾æo LÿÀÿç̈ æÀÿ > Lÿç;ÿë A†ÿç Lÿþú ÓóQ¿Lÿ LÿæÝö HàÿsæB FÜÿç Lÿæ¾ö¿ LÿÀÿç̄ ÿæ

¨æBô †ÿëþÀÿ ̈ ÷{`ÿÎæ {Üÿ¯ÿæ Aæ¯ÿÉ¿Lÿ >
šæ[ÿ’ÿçA{¾ ̄ ÿç̄ ÿõ̂ ÿç{Àÿ LÿëÜÿæ¾æBdç {SæsçF ̈ æÉö́{Àÿ ¾ëS½ÓóQ¿æ $#̄ ÿæ LÿæÝöÀÿ A¨Àÿ ̈ æÉö́{Àÿ Ó´Àÿ¯ÿ‚ÿö ÀÿÜÿç̄ ÿæ

Aæ¯ÿÉ¿Lÿ > Lÿç;ÿë Ó´Àÿ¯ÿ‚ÿö $#¯ÿæ LÿæÝöÀÿ AæÀÿ¨{s ¾ëS½ÓóQ¿æ ÀÿÜÿç$#¯ÿæ [ÿçÜÿæ†ÿç Aæ¯ÿÉ¿Lÿ [ÿæÜÿ] >FÜÿæ {ÓÜÿçμÿÁÿç
{ÜÿæB¨æ{Àÿ Lÿçºæ [ÿ{ÜÿæB¨æ{Àÿ > [ÿçßþ{Àÿ FÜÿæ þš LÿëÜÿæ¾æB[ÿæÜÿ] {¾ LÿæÝöÀÿ FLÿ ̈ æÉ´ö{Àÿ A¾ëS½ ÓóQ¿æ
$#{àÿ A[ÿ¿ ̈ æÉ´ö{Àÿ [ÿçÊÿç†ÿμÿæ{¯ÿ ̄ ÿ¿q[ÿ ̄ ÿ‚ÿö ÀÿÜÿç¯ÿ > FÜÿæ {ÜÿæB¨æ{Àÿ F¯ÿó [ÿ{ÜÿæB¨æ{Àÿ þš >

{†ÿ~ë, AæþLÿë ‘A’ LÿæÝöLÿë HàÿsæB¯ÿæLÿë {Üÿ¯ÿ Lÿç ? [ÿë{Üÿô > FÜÿæÀÿ A¨Àÿ ̈ æÉ´ö{Àÿ ¾ëS½ÓóQ¿æ $æD Lÿçºæ
A¾ëS½ ÓóQ¿æ $æD FÜÿæ [ÿçßþ μÿèÿ LÿÀÿë[ÿæÜÿ] >

»5μ�̄ ÿçÌß{Àÿ Lÿ’~ LÿÜÿç¨æÀÿç̄ ÿæ ? ̈ ë[ÿ̄ ÿöæÀÿ AæþLÿë FÜÿæLÿë HàÿsæB¯ÿæLÿë ̈ Ýç̄ ÿ [ÿæÜÿ] , LÿæÀÿ~ A[ÿ¿ ̈ æÉ´ö{Àÿ
FLÿ Ó´Àÿ¯ÿ‚ÿö Lÿçºæ ̄ ÿ¿q[ÿ ̄ ÿ‚ÿö Adç, FÜÿç [ÿçßþ Ó¯ÿö’ÿæ Ó†ÿ¿ {ÜÿæB$æF >
Lÿç;ÿë †ÿë{þ �V�H�6�$#¯ÿæ LÿæÝöSëÝçLÿë HàÿsæB¯ÿæLÿë {Üÿ¯ÿ > V Àÿ A¨Àÿ¨æÉ´ö{Àÿ ¾ëS½ÓóQ¿æ $#{àÿ [ÿçßþ μÿèÿ
{ÜÿDdç > {ÓÜÿçμÿÁÿç 6�Àÿ A¨Àÿ¨æÉ´ö{Àÿ ¯ÿ¿q[ÿ ¯ÿ‚ÿö $#{àÿ þš [ÿçßþ μÿèÿ {ÜÿDdç >

FÜÿç ̈ ÷{ÜÿÁÿçLÿæLÿë Óþæ™æ[ÿ LÿÀÿç¯ÿæ ̈ æBô Aæ{þ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#¯ÿæ †ÿLÿöLÿë [ÿçSþ[ÿ †ÿLÿö LÿëÜÿæ¾æF > FÜÿæLÿë
[ÿçSþ[ÿ ̈ ÷~æÁÿê F$#¨æBô LÿëÜÿæ¾æBdç {¾, Aæ{þ FLÿ ̈ í¯ÿö [ÿç•öæÀÿç†ÿ üÿÁÿæüÿÁÿ ̄ ÿæ ¯ÿç¯ÿõ ÿ̂çÀÿë FÜÿç [ÿçÑˆÿç{Àÿ
¨Üÿoç$æD > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, D¨{ÀÿæNÿ ¨÷{ÜÿÁÿçLÿæ{Àÿ {Lÿ{†ÿLÿ Lÿ÷þçLÿ †ÿæLÿ}Lÿ {Óæ¨æ[ÿ þæšþ{Àÿ FÜÿç
[ÿçÑˆÿç{Àÿ ̈ Üÿoçàÿë {¾ AæþLÿë {Lÿ¯ÿÁÿ �V�H�6�Lÿë HàÿsæB ÿ̄æLÿë ̈ Ýç¯ÿ >

{SæsçF [ÿç”}Î ̄ ÿç¯ÿõ̂ ÿç Ó†ÿ¿ {¯ÿæàÿç [ÿçÑˆÿç {[ÿ ÿ̄æ¨æBô þš [ÿçSþ[ÿ †ÿLÿö ÓÜÿæßLÿ {ÜÿæB$æF, LÿæÀÿ~ A{[ÿLÿ
Óæ™æÀÿ~ ̄ ÿç̄ ÿõ̂ ÿç ¾æÜÿæ Ó†ÿ¿ {¯ÿæàÿç f~æ¾æB$æF > †ÿæ’ þšÀÿë FÜÿæ FLÿ Ó´†ÿ¦ ̈ Àÿç×ç†ÿç > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , ¾’ÿç
’ÿëBsç A¾ëS½ ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ A¾ëS½ ÓóQ¿æ A{s {¯ÿæàÿç ${Àÿ ̈ ÷þæ~ Lÿàÿæ¨{Àÿ Aæ{þ FÜÿç Óç•æ;ÿ{Àÿ
D¨[ÿê†ÿ {Üÿ¯ÿæ (S~[ÿæ LÿÀÿç̄ ÿæ ̄ ÿç[ÿæ)�{¾ 70001�× 134563�FLÿ A¾ëS½ ÓóQ¿æ {Üÿ ÿ̄ > LÿæÀÿ~ Dμÿß 70001
H�134563�A¾ëS½ ÓóQ¿æ A{s >
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ÉÜÿ ÉÜÿ ̄ ÿÌö ™Àÿç [ÿçSþ[ÿ †ÿLÿö þæ[ÿ¯ÿ ̄ ÿç̀ ÿæÀÿ™æÀÿæÀÿ FLÿ AóÉ ̄ ÿç{ÉÌ {ÜÿæB ÀÿÜÿçdç F¯ÿó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ
FÜÿæ [ÿçÀÿ;ÿÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ {ÜÿæB ̀ ÿæàÿçdç > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , FÜÿç ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿë ¾’ÿç »» í̈̄ ÿö ’ÿç[ÿÀÿ Ó¯ÿöæ™#Lÿ †ÿæ¨þæ†ÿ÷æ
28° C Àÿë A™#Lÿ ÜÿëF, {†ÿ{¯ÿ {ÓæàÿæÀÿçÓú üÿëàÿ üÿë{s F¯ÿó {Ó{ ücºÀÿ 15,�2005�{Àÿ Bþæfç{[ÿÀÿç D¨†ÿ¿Lÿæ{Àÿ
{ÓæàÿæÀÿçÓú üÿëàÿ üÿësçàÿæμμ�Ó†ÿ¿ A{s > {†ÿ{¯ÿ [ÿçSþ[ÿ †ÿLÿö ÓæÜÿæ¾¿{Àÿ Aæ{þ FÜÿç [ÿçÑˆÿç{Àÿ ¨Üÿoç¯ÿæ {¾
{Ó{¨uºÀÿ�14,�2005�’ÿç[ÿ Bþæfç{[ÿÀÿç D¨†ÿ¿LÿæÀÿ Ó¯ÿöæ™#Lÿ †ÿæ¨þæ†ÿ÷æ  28°C Àÿë A™#Lÿ $#àÿæ >

’ÿëμÿöæS¿¯ÿÉ†ÿ… Aæ{þ AæþÀÿ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ ÓvÿçLÿú †ÿLÿö ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë[ÿæÜÿëô > Aæ{þ A{[ÿLÿ Óþß{Àÿ
†ÿõsç̈ í‚ÿö ¾ëNÿç ÓæÜÿæ¾¿{Àÿ Óç•æ;ÿ{Àÿ D¨[ÿê†ÿ {ÜÿæB$æDô > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , ’ÿç{[ÿ †ÿëþ ̄ ÿ¤ÿë †ÿëþLÿë {’ÿQ# ÜÿÓç{àÿ
[ÿæÜÿ], {†ÿ{ ÿ̄ †ÿë{þ FÜÿæ μÿǣ ÿç{[ÿàÿ {¾, {Ó †ÿëþ D¨{Àÿ ÀÿæSçd;ÿç > {Ó Óþß{Àÿ FÜÿæ Ó†ÿ¿ {ÜÿæB¨æ{Àÿ {¾
»»{Ó {þæ D¨{Àÿ ÀÿæSç$#¯ÿæ {¾æSëô ÜÿÓç{àÿ [ÿæÜÿ] μμ�†ÿë{þ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ {[ÿB$#̄ ÿæ {Lÿ{†ÿLÿ [ÿçÑˆÿç ÓvÿçLÿú
†ÿLÿö D¨{Àÿ Aæ™æÀÿç†ÿ Lÿç [ÿë{Üÿô †ÿë{þ LÿæÜÿ]Lÿç ̈ Àÿêäæ LÿÀÿç[ÿæÜÿô ?

1. [ÿçSþ[ÿ †ÿLÿö ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçþ§àÿçQ#†ÿ ̈ ÷É§SëÝçLÿÀÿ DˆÿÀÿ ’ÿçA >
(i) þ[ÿëÌ¿ Ö[ÿ¿¨æßê ̈ ÷æ~ê A{s > ÓþÖ Ö[ÿ¿¨æßê ̈ ÷æ~ê {þÀÿë’ÿƒê As;ÿç > FÜÿç ’ÿëBsç ̄ ÿç ÿ̄õˆÿç

ÓæÜÿæ¾¿{Àÿ †ÿë{þ þ[ÿëÌ¿þæ[ÿZÿ ̄ ÿçÌß{Àÿ Lÿç [ÿçÑˆÿç {[ÿ¯ÿ ?
(ii) Aæ{¡ÿæ[ÿê f{~ μÿƒæÀÿê  > ’ÿç{[ÿÉ †ÿæÀÿ {LÿÉ LÿsæBàÿæ > Aæ{¡ÿæ[ÿê, ’ÿê{[ÿÉÀÿ {LÿÉ Lÿæsçàÿæ

{¯ÿæàÿç †ÿë{þ LÿÜÿç¨æÀÿç¯ÿ Lÿç ?
(iii) þæÓ}Aæ[ÿSëÝçLÿÀÿ fçμÿ àÿæàÿ > SëàÿæS {SæsçF þæÓ}Aæ[ÿ > FÜÿç ’ÿëB ̄ ÿç̄ ÿõ̂ ÿçÀÿë SëàÿæS ̄ ÿçÌß{Àÿ †ÿë{þ

{LÿDô [ÿçÑ ÿ̂ç {[ÿB¨æÀÿç̄ ÿ ?
(iv) FLÿ [ÿç”}Î ’ÿç[ÿ `ÿæÀÿç W+æÀÿë A™#Lÿ Óþß ™Àÿç ¯ÿÌöæ {Üÿ{àÿ ¨Àÿ’ÿç[ÿ [ÿæÁÿSëÝçLÿë [ÿçÉuß Óüÿæ

LÿÀÿç̄ ÿæLÿë ̈ {Ý > Aæfç 6�W+æ ̄ ÿÌöæ {Üÿàÿæ AæÓ;ÿæ Lÿæàÿç [ÿæÁÿSëÝçLÿ ̄ ÿçÌß{Àÿ †ÿë{þ {LÿDô [ÿçÑ ÿ̂ç{Àÿ
¨Üÿoç̄ ÿ ?

(v) [ÿçþ§{Àÿ ’ÿçAæ¾æB$#¯ÿæ ̄ ÿ¿èÿ ̀ ÿç†ÿ÷{Àÿ SæCÀÿ ¾ëNÿç{Àÿ {LÿDô μÿ÷þ ÀÿÜÿçdç ?

All dogs have tails.
I have a tail.
Therefore I am a 
dog.

A[ÿëÉêÁÿ[ÿê A1.2

Ó¯ÿë LÿëLÿëÀÿÀÿ àÿæq
Adç > {þæÀÿ FLÿ
àÿæq Adç > {†ÿ~ë þëô
{SæsçF LÿëLÿëÀÿ >
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2. ë̈~ç †ÿëþLÿë ̀ ÿæ{Àÿæsç LÿæÝö ’ÿçAæSàÿæ > ̈ ÷{†ÿ¿Lÿ LÿæÝöÀÿ {SæsçF ̈ æÉö́{Àÿ FLÿ ÓóQ¿æ F¯ÿó A[ÿ¿ ̈ æÉö́{Àÿ
{SæsçF BóÀÿæfê AäÀÿ d¨æ¾æBdç > {†ÿ{¯ÿ [ÿçþ§ [ÿçßþ A[ÿëÓÀÿ~ LÿÀÿç¯ÿæ ̈ æBô †ÿë{þ {Lÿ ÿ̄Áÿ {LÿDô
’ÿëBsç LÿæÝö HàÿsæB¯ÿ ?
»»¾’ÿç {SæsçF LÿæÝöÀÿ {SæsçF ̈ æÉ´ö{Àÿ ̄ ÿ¿q[ÿ ̄ ÿ‚ÿö $æF, {†ÿ{ ÿ̄ FÜÿæÀÿ A[ÿ¿ ̈ æÉ´ö{Àÿ FLÿ A¾ëS½
ÓóQ¿æ $#¯ÿ >μμ

A1.4 D¨¨æ’ÿ¿, ¨ÀÿçLÿÅÿ[ÿæ F¯ÿó Ó´êLÿæ¾ö¿
¯ÿˆÿöþæ[ÿ ̈ ¾ö¿;ÿ Aæ{þ ̄ ÿç¯ÿõˆÿç F ÿ̄ó {ÓSëÝçLÿÀÿ {¯ÿð™†ÿæ Óº¤ÿ{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç{d > FÜÿç ̄ ÿçμÿæS{Àÿ †ÿë{þ
†ÿç{[ÿæsç ̄ ÿçμÿçŸ ̈ ÷LÿæÀÿ Sæ~ç†ÿçLÿ ̄ ÿç̄ ÿõ̂ ÿç ¾$æ D¨¨æ’ÿ¿, ̈ ÀÿçLÿÅÿ[ÿæ F ÿ̄ó Ó´êLÿæ¾ö¿ þš{Àÿ Lÿç ̈ ÷{μÿ’ÿ Adç Ašß[ÿ
LÿÀÿç¯ÿ >

FÜÿæ ̈ í ÿ̄öÀÿë †ÿë{þ A{[ÿLÿ D¨¨æ’ÿ¿ ÓÜÿç†ÿ Óë̈ Àÿç̀ ÿç†ÿ > {†ÿ~ë FLÿ D¨¨æ’ÿ¿ LÿÜÿç{àÿ Lÿ’~ ? Sæ~ç†ÿçLÿ μÿæ{ ÿ̄
Ó†ÿ¿†ÿæ ̈ ÷þæ~ç†ÿ ( ÷̈†ÿçÏç†ÿ) ̄ ÿç̄ ÿõ̂ ÿçLÿë FLÿ D¨¨æ’ÿ¿ LÿëÜÿæ¾æF > D’ÿæÜÿÀÿ~ Ó́Àÿí̈  [ÿçþ§ àÿçQ#†ÿ {Lÿ{†ÿLÿ D¨¨æ’ÿ¿Àÿ
D’ÿæÜÿÀÿ~ ÿ̄çμÿæS  A1.5 {Àÿ ’ÿçAæSàÿæ >
D¨¨æ’ÿ¿ A1.1 : {SæsçF †ÿ÷çμÿëfÀÿ †ÿç{[ÿæsç A;ÿ…× {Lÿæ~Àÿ ÓþÎç 180º >
D¨¨æ’ÿ¿ A1.2 : ’ÿëBsç ¾ëS½ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ ¾ëS½ ÓóQ¿æ >
D¨¨æ’ÿ¿ A1.3 : {¾{Lÿò~Óç Lÿ÷þçLÿ ¾ëS½ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ 16�’ÿ´æÀÿæ ̄ ÿçμÿæf¿ A{s >

FLÿ ̈ ÀÿçLÿÅÿ[ÿæ {ÜÿDdç FLÿ ̄ ÿç̄ ÿõˆÿç ¾æÜÿæLÿë AæþÀÿ Sæ~ç†ÿçLÿ A¯ÿ{¯ÿæ™ Aμÿçj†ÿæ F¯ÿó A;ÿ…jæ[ÿ ’ÿǽÀÿæ Ó†ÿ¿
{¯ÿæàÿç ™Àÿç {[ÿD$æD >  ¨Àÿ¯ÿˆÿ} Óþß{Àÿ FÜÿæ Ó†ÿ¿ {ÜÿæB¨æ{Àÿ Lÿçºæ AÓ†ÿ¿ þš {ÜÿæB¨æ{Àÿ > FÜÿæLÿë
÷̈þæ~ç†ÿ LÿÀÿç¨æÀÿç{àÿ FÜÿæ D¨¨æ’ÿ¿{Àÿ ̈ Àÿç~†ÿ {ÜÿæB$æF > ̄ ÿÜÿë Óþß{Àÿ S~ç†ÿ A{[ÿLÿ ÓóÀÿ`ÿ[ÿæ H ̄ ÿë•çþæ[ÿ

Sæ~ç†ÿçLÿ A[ÿëþæ[ÿ¾ëNÿ ØÎ ¨ÀÿçLÿÅÿ[ÿæÀÿë AæÀÿ» {ÜÿæB$æF > Aæ{þ {Lÿ{†ÿLÿ Óë¢ÿÀÿ ÓóÀÿ`ÿ[ÿæ F¯ÿó {Ó$#{Àÿ
ÀÿÜÿç$#̄ ÿæ ̄ ÿë•çþæ[ÿ A[ÿëþæ[ÿSëÝçLÿë ¯ÿç̀ ÿæÀÿ LÿÀÿç ÿ̄æ >
D’ÿæÜÿÀÿ~ 4 : {¾ {Lÿò~Óç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ ÓóQ¿æ {[ÿB {ÓSëÝçLÿë {¾æSLÿÀÿ > þ{[ÿLÿÀÿ
2 + 4 + 6 = 12, 4 + 6 + 8 = 18, 6 + 8 + 10 = 24, 8 +10 + 12 = 30, 20 + 22 +  24 = 66.
FÜÿç {¾æSüÿÁÿSëÝçLÿ{Àÿ †ÿë{þ {Lÿò~Óç ÓóÀÿ`ÿ[ÿæ $#¯ÿæ A[ÿëþæ[ÿ LÿÀÿç¨æÀÿëd Lÿç ? FÜÿç ̈ Àÿç{¨÷äê{Àÿ †ÿëþÀÿ
¨ÀÿçLÿÅÿ[ÿæ Lÿ’~ {ÜÿæB¨æÀÿç¯ÿ ?
Óþæ™æ[ÿ : {SæsçF ̈ ÀÿçLÿÅÿ[ÿæ F¨Àÿç {ÜÿæB¨æ{Àÿ >
(i) †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ ÓóQ¿æÀÿ {þæs FLÿ ¾ëS½ ÓóQ¿æ >
A[ÿ¿ FLÿ ̈ ÀÿçLÿÅÿ[ÿæ:
(ii)†ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ ÓóQ¿æÀÿ {¾æSüÿÁÿ 6�’ÿ́æÀÿæ ̄ ÿçμÿæf¿ >

AP SCERT



.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

.     .

1839þ {É÷~ê S~ç†ÿ

¨ÀÿçÉçÎ -�1

D’ÿæÜÿÀÿ~ 5 : ̈ æÔÿæàÿúZÿ †ÿ÷çμÿëf [ÿæþLÿ [ÿçþ§ ÓóQ¿æ ÓóÀÿ`ÿ[ÿæLÿë {’ÿQ :
™æÝç                  ��ÓóQ¿æSëÝçLÿÀÿ ÓþÎç
1                                            1                                                    1

2 1 1             2

3      1     2      1             4

4 1 3 3 1             8

5       1      4         6          4        1           16

6 1 5        10 10 5 1           32

7 : :             :

8 : :             :

7þ H�8þ ™æÝçÀÿ ÓóQ¿æSëÝçLÿÀÿ ÓþÎç ̄ ÿçÌß{Àÿ †ÿëþÀÿ ̈ ÀÿçLÿÅÿ[ÿæ Lÿ’~ {Üÿ¯ÿ ? 21†ÿþ ™æÝç{Àÿ $#¯ÿæ
ÓóQ¿æSëÝçLÿÀÿ ÓþÎç Óº¤ÿ{Àÿ †ÿëþÀÿ ̈ ÀÿçLÿÅÿ[ÿæ Lÿ’~ ? †ÿë{þ Fvÿæ{Àÿ {Lÿò~Óç ÓóÀÿ`ÿ[ÿæ àÿä¿ LÿÀÿëd Lÿç ?
n †ÿþ ™æÝç{Àÿ $#̄ ÿæ ÓóQ¿æSëÝçLÿÀÿ ÓþÎç {Lÿ{†ÿ {ÜÿæB¨æÀÿç¯ÿ A[ÿëþæ[ÿ LÿÀÿ >
Óþæ™æ[ÿ�: 7þ ™æÝç{Àÿ $# ÿ̄æ ÓóQ¿æSëÝçLÿÀÿ {þæs = 2 × 32 = 64 = 26

8þ ™æÝç{Àÿ $# ÿ̄æ ÓóQ¿æSëÝçLÿÀÿ {þæs = 2 × 64 = 128 = 27

21É ™æÝç{Àÿ $#¯ÿæ ÓóQ¿æSëÝçLÿÀÿ {þæs = 220

n†ÿþ ™æÝç{Àÿ $#¯ÿæ ÓóQ¿æSëÝçLÿÀÿ {þæs = 2n –1

D’ÿæÜÿÀÿ~ 6 : †ÿ÷çμÿëfæLÿæÀÿ ÓóQ¿æ Tn SëÝçLÿë ̄ ÿç`ÿæÀÿ LÿÀÿ :

`ÿç†ÿ÷  A1.1
Fvÿæ{Àÿ {sæ¨æSëÝçLÿ F¨Àÿç Ógç†ÿ {ÜÿæBdç {¾ †ÿæÜÿæ FLÿ †ÿ÷çμÿëfμÿÁÿç {’ÿQæ¾æDdç > Fvÿæ{Àÿ T1 = 1, T2 = 3,
T3 = 6, T4 = 10, B†ÿ¿æ’ÿç > {†ÿ{¯ÿ�T5 {Lÿ{†ÿ {Üÿ¯ÿ A[ÿëþæ[ÿ LÿÀÿç¨æÀÿç¯ÿ Lÿç ?  T6 H Tn �̄ ÿçÌß{Àÿ †ÿë{þ Lÿ~
LÿÜÿç̈ æÀÿç̄ ÿ ?

T1 T2 T3 T4
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Tn ̈ æBô FLÿ ̈ ÀÿçLÿÅÿ[ÿæ †ÿçAæÀÿç LÿÀÿ >
†ÿë{þ [ÿçþ§ ̈ ÷Lÿæ{Àÿ FSëÝçLÿë ̈ ë[ÿ…àÿçQ[ÿ Lÿ{àÿ †ÿæÜÿæ ÓÜÿæßLÿ {ÜÿæB¨æ{Àÿ >

`ÿç†ÿ÷ A1.2

Óþæ™æ[ÿ :       T5 = 1 + 2 + 3 + 4 + 5 = 15 = 5 6
2


T6 = 1 + 2 + 3 + 4 + 5 + 6 = 21 = 6 7
2


Tn =
( 1)
2

n n 

¯ÿˆÿöþæ[ÿ ̈ ¾ö¿;ÿ D[ÿ½ìNÿ $#̄ ÿæ�(A$öæ†ÿú Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ ̈ ÷þæ~ç†ÿ {ÜÿæB¨æÀÿç[ÿ$#̄ ÿæ)�FLÿ Óë¢ÿÀÿ ̈ ÀÿçLÿÅÿ[ÿæÀÿ
D’ÿæÜÿÀÿ~ {ÜÿDdç {Sæàÿï¯ÿæLÿZÿ ̈ ÀÿçLÿÅÿ[ÿæ > FÜÿæ Óë̈ ÷Óç• S~ç†ÿj Q÷êÎçA[ÿú {Sæàÿï¯ÿæLÿú�(1690�̀ �1764)�Zÿ
[ÿæþ{Àÿ [ÿæþç†ÿ > FÜÿç ̈ ÀÿçLÿÅÿ[ÿæ {ÜÿDdç »»4�vÿæÀÿë ̄ ÿõÜÿˆÿÀÿ ̈ ÷{†ÿ¿Lÿ ¾ëS½ ̈ í‚ÿöÓóQ¿æLÿë ’ÿëBsç A¾ëS½ {þòÁÿçLÿ
í̈‚ÿöÓóQ¿æÀÿ ÓþÎç Àÿí{¨ ̈ ÷LÿæÉ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >μμ�{¯ÿæ™ÜÿëF †ÿë{þ FÜÿç üÿÁÿæüÿÁÿLÿë Ó†ÿ¿ Lÿçºæ AÓ†ÿ¿ ̈ ÷þæ~

LÿÀÿç Óë̈ ÷Óç• {ÜÿæB¨æÀÿç¯ÿ!
†ÿë{þ ÜÿëF†ÿ μÿæ¯ÿë$#̄ ÿ {¾, S~ç†ÿ{Àÿ Aæ{þ Óæþ§æ LÿÀÿë$#̄ ÿæ ÓþÖ ̄ ÿçÌßLÿë ̈ ÷þæ~ LÿÀÿç̄ ÿæLÿë ̈ Ýç̄ ÿ Lÿç ? F¯ÿó

¾’ÿç [ÿë{Üÿô, LÿæÜÿ]Lÿç [ÿë{Üÿô ?

T1 T2 T3 T4

þëô ¾æÜÿæÓ¯ÿë LÿÀÿëdç, {ÓÓ¯ÿë
{þæ{†ÿ ¨÷þæ~ LÿÀÿç¯ÿæ
Aæ¯ÿÉ¿Lÿ LÿæÜÿ]Lÿç ?
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¯ÿæÖ¯ÿ{Àÿ S~ç†ÿ{Àÿ ̈ ÷{†ÿ¿Lÿ {ä†ÿ÷{Àÿ Fþç†ÿç Lÿçdç ̄ ÿç̄ ÿõ̂ ÿç ÀÿÜÿçdç ¾æÜÿæLÿë ̄ ÿç[ÿæ ̈ ÷þæ~{Àÿ Ó†ÿ¿ {¯ÿæàÿç S÷Üÿ~
LÿÀÿæ¾æBdç > FSëÝçLÿ »[ÿç{f [ÿç{f Ó†ÿ¿μ,�{¾Dô SëÝçLÿë ̈ ÷þæ~ ̄ ÿç[ÿæ Ó†ÿ¿ {¯ÿæàÿç [ÿçAæ¾æBdç > FÜÿç ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿë
Ó´†ÿ…Óç• Ó†ÿ¿ ̄ ÿæ FLÿkçAþú LÿëÜÿæ¾æF > ̈ oþ Ašæß{Àÿ †ÿë{þ ßëLÿâçÝúZÿ Ó´†ÿ…Óç• Ó†ÿ¿ F¯ÿó Ó´êLÿæ¾ö¿SëÝçLÿë
¨Þçd > (F{¯ÿ Aæ{þ Ó´†ÿ…Óç• Ó†ÿ¿ F¯ÿó Ó´êLÿæ¾ö¿ þš{Àÿ {Lÿò~Óç ̈ ÷{μÿ’ÿ {’ÿQë[ÿæÜÿëô >)�>

D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , ßëLÿâçxÿúZÿ ̈ ÷$þ Ó´êLÿæ¾ö¿ {ÜÿDdç:
{¾{Lÿò~Óç ̄ ÿç¢ÿëÀÿë {¾{Lÿò~Óç ̄ ÿç¢ÿëLÿë {¾æSLÿÀÿç {SæsçF ÓÀÿÁÿ{ÀÿQæ s~æ¾æB¨æ{Àÿ >
�F¯ÿó †ÿõ†ÿêß Ó´êLÿæ¾ö¿ {ÜÿDdç:
�{¾ {Lÿò~Óç {Lÿ¢ÿ÷Lÿë {[ÿB F¯ÿó {¾ {Lÿò~Óç ̄ ÿ¿æÓæ•ö ̄ ÿçÉçÎ {SæsçF ̄ ÿõˆÿ AZÿ[ÿ LÿÀÿæ¾æB¨æ{Àÿ >
FÜÿç ̄ ÿç¯ÿõˆÿçSëÝçLÿ [ÿçÊÿç†ÿ Ó†ÿ¿μÿÁÿç þ{[ÿÜÿëF F¯ÿó ßëLÿâçxÿú FSëÝçLÿë Ó†ÿ¿{¯ÿæàÿç LÿÅÿ[ÿæ LÿÀÿç$#{àÿ > Aæ{þ

{Lÿ{†ÿLÿ ¯ÿç¯ÿõˆÿçLÿë Ó†ÿ¿ {¯ÿæàÿç ™Àÿç{[ÿB {ÓSëÝçLÿÀÿ [ÿçßþ H †ÿLÿöLÿë Aæ™æÀÿ LÿÀÿç AæþÀÿ jæ[ÿ ¯ÿçLÿÉç†ÿ
LÿÀÿç$æDô >

†ÿë{þ ÜÿëF†ÿ AæÊÿ¾ö¿ {Üÿ¯ÿ {¾ {¾Dô ÓþÖ ̄ ÿç̄ ÿõ̂ ÿç Ó´†ÿ…Óç• Ó†ÿ¿ { ÿ̄æàÿç þ{[ÿ ÜÿëF, Aæ{þ {ÓSëÝçLÿë Ó†ÿ¿
{¯ÿæàÿç S÷Üÿ~ LÿÀÿç¨æÀÿë [ÿæÜÿëô > FÜÿæÀÿ A{[ÿLÿ LÿæÀÿ~ Adç > A{[ÿLÿ Óþß{Àÿ d¯ÿçSëÝçLÿ F¯ÿó ÓóÀÿ`ÿ[ÿæSëÝçLÿ
AæþÀÿ A;ÿ…LÿÀÿ~Lÿë μÿ÷þ{Àÿ ¨LÿæB$æF, ¾æÜÿæ üÿÁÿ{Àÿ Aæ{þ FÜÿæÀÿ ¨÷þæ~ {Qæfç¯ÿæ ¨æBô ¯ÿæš
{ÜÿæB$æDô > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, Aæþ þšÀÿë A™#LÿæóÉ μÿæ¯ÿç$æDô {¾ {SæsçF ÓóQ¿æLÿë A[ÿ¿ FLÿ ÓóQ¿æ ’ÿ´æÀÿæ
Së~[ÿ LÿÀÿç Aæ{þ DNÿ ’ÿëBsç ÓóQ¿ævÿæÀÿë ̄ ÿõÜÿˆÿÀÿ ÓóQ¿æsçF ̈ æB¯ÿæ > Lÿç;ÿë Aæ{þ fæ~ë {¾, FÜÿæ Ó¯ÿö’ÿæ Ó†ÿ¿
[ÿë{Üÿô > D’ÿæÜÿÀÿ~ Ó´Àÿí¨,  5 × 0.2 = 1, ¾æÜÿæLÿç�5�vÿæÀÿë äë’ÿ÷†ÿÀÿ >

¨ë[ÿÊÿ ̀ ÿç†ÿ÷� A1.3 Lÿë {’ÿQ > AB H CD �{ÀÿQæQƒ þšÀÿë {LÿDôsç ’ÿêWö†ÿÀÿ ?

`ÿç†ÿ÷ A1.3
¯ÿæÖ¯ÿ{Àÿ Dμÿß {ÀÿQæQƒÀÿ {’ÿðWö¿ Óþæ[ÿ, ¾’ÿçH AB äë’ÿ÷†ÿÀÿ μÿÁÿç þ{[ÿ{ÜÿDdç !
†ÿë{þ {Ó{†ÿ{¯ÿ{Áÿ Ó´êLÿæ¾ö¿SëÝçLÿÀÿ {¯ÿð™†ÿæ ¯ÿçÌß{Àÿ AæÊÿ¾ö¿ {ÜÿæB¨æÀÿ > AæþÀÿ A;ÿ…LÿÀÿ~ H

Ó´†ÿ…Óç• μÿæ{¯ÿ Ó†ÿ¿ μÿÁÿç þ{[ÿ {ÜÿD$#̄ ÿæ †ÿ$¿Lÿë Aæ™æÀÿ LÿÀÿç ÓḉLÿæ¾ö¿SëÝçLÿë ̀ ÿß[ÿ LÿÀÿæ¾æD$æF > A†ÿF ÿ̄,
Aæ{þ {ÓSëÝçLÿë Ó†ÿ¿ {¯ÿæàÿç ™Àÿç{[ÿD > ̈ Àÿ ÿ̄ˆÿ} Óþß{Àÿ ÜÿëF†ÿ FLÿ [ÿç”}Î Ó´êLÿæ¾ö¿ Ó†ÿ¿ [ÿë{Üÿô {¯ÿæàÿç Aæ{þ
Aæ¯ÿçÍæÀÿ LÿÀÿç$æDô > FÜÿç Ó»æ¯ÿ[ÿæ ̄ ÿçÀÿë•{Àÿ {Lÿò~Óç ÓëÀÿäæ ̄ ÿ¿ ÿ̄×æ Adç Lÿç ? Aæ{þ [ÿçþ§ {Óæ¨æ[ÿ {’ÿB S†ÿç
LÿÀÿç ÿ̄æ :

(i) Ó´êLÿæ¾ö¿SëÝçLÿë Ó ÿ̄ö[ÿçþ§μÿæ{¯ÿ {Qæàÿæ ÀÿQ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , {Lÿ¯ÿÁÿ Ó´êLÿæ¾ö¿ F¯ÿó ̈ æosç Ó´†ÿ…Óç•
Ó†ÿ¿Lÿë Aæ™æÀÿ LÿÀÿç Aæ{þ ÉÜÿ ÉÜÿ D¨¨æ’ÿ¿ ̈ æB¨æÀÿç¯ÿæ >

{ÀÿQæQƒ�AB
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(ii) [ÿçÊÿç†ÿ ÜÿëA{¾ Ó´êLÿæ¾ö¿SëÝçLÿ ×çÀÿ(Óèÿ†ÿ) A{s >
Ó´êLÿæ¾ö¿Àÿ FLÿ ÓþíÜÿLÿë A×çÀÿ (AÓèÿ†ÿ) LÿëÜÿæ¾æB¨æÀÿç̄ ÿ {¾{†ÿ{¯ÿ{Áÿ {SæsçF Ó´êLÿæ¾ö¿ A[ÿ¿ FLÿ
Ó´êLÿæ¾ö¿Lÿë AÓ†ÿ¿ { ÿ̄æàÿç ’ÿÉöæB¯ÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, [ÿçþ§ ’ÿëBsç ̄ ÿç ÿ̄õˆÿç {’ÿQ > Aæ{þ {ÓSëÝçLÿ
AÓèÿ†ÿ {¯ÿæàÿç {’ÿQæB¯ÿæ >
¯ÿç̄ ÿõ̂ ÿ1:�{Lÿò~Óç AQƒ ÓóQ¿æ FÜÿæÀÿ ̈ Àÿ¯ÿ ÿ̂} ÓóQ¿æ ÓÜÿç†ÿ Óþæ[ÿ [ÿë{Üÿô >
¯ÿç¯ÿõˆÿç2:��{SæsçF AQƒ ÓóQ¿æLÿë Éí[ÿ ’ÿ´æÀÿæ μÿæSLÿ{àÿ FLÿ AQƒ ÓóQ¿æ þç{Áÿ >
(þ{[ÿ¨LÿæA {¾, Éí[ÿ ’ÿ´æÀÿæ ̄ ÿçμÿæf[ÿ A[ÿç{‚ÿöß > Lÿç;ÿë Lÿçdç Óþß ̈ æBô Aæ{þ ™Àÿç{[ÿ̄ ÿæ {¾ FÜÿæ
Ó»¯ÿ F¯ÿó FÜÿæ ’ÿ́æÀÿæ Lÿ~ {ÜÿDdç A[ÿëšæ[ÿ LÿÀÿç¯ÿæ >)

¯ÿç¯ÿõˆÿç 2�Àÿë Aæ{þ ¨æB ÿ̄æ 1
0  = a , {¾Dôvÿç  a {Lÿò~Óç FLÿ AQƒ ÓóQ¿æ > FÜÿæ Óí`ÿç†ÿ LÿÀÿ {¾

1 = 0, Lÿç;ÿë FÜÿæ ¨÷$þ ¯ÿç¯ÿõˆÿçLÿë {Lÿò~Óç AQƒ ÓóQ¿æ FÜÿæÀÿ ̈ Àÿ¯ÿ ÿ̂} AQƒ ÓóQ¿æ ÓÜÿ Óþæ[ÿ
[ÿë{ÜÿôLÿë Qƒ[ÿ LÿÀÿëdç >

(iii) {SæsçF μÿëàÿ Ó´êLÿæ¾ö¿ Ó{èÿ Ó{èÿ Lÿççºæ AæD Lÿçdç Óþß ¨{Àÿ FLÿ ¯ÿç{Àÿæ™æμÿæÌ DŒŸ
LÿÀÿç$æF > {SæsçF ̄ ÿç̄ ÿõˆÿç F¯ÿó FÜÿæÀÿ [ÿLÿæÀÿæŠLÿ DNÿç Dμÿß Ó†ÿ¿ {¯ÿæàÿç üÿÁÿæüÿÁÿ ̈ æB{àÿ FÜÿæLÿë
FLÿ ̄ ÿç{Àÿæ™æμÿæÌ {¯ÿæàÿç LÿëÜÿæ¾æF > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , D¨{ÀÿæNÿ ̄ ÿç̄ ÿõ̂ ÿç 1�H ̄ ÿç̄ ÿõˆÿç�2�Lÿë ̈ ë~ç ̄ ÿç`ÿæÀÿLÿë
{[ÿ¯ÿæ >
¯ÿç̄ ÿõ̂ ÿç�1�Àÿë, Aæ{þ ̈ æB¨æÀÿç¯ÿæ {¾ 2  1 �>
¯ÿˆÿöþæ[ÿ x2 – x2 Lÿë {’ÿQ > FÜÿæLÿë Aæ{þ ’ÿëBsç ̄ ÿçμÿçŸ ̈ ÷Lÿæ{Àÿ DŒæ’ÿLÿêLÿÀÿ~ LÿÀÿç¯ÿæ:
(i) x2 – x2 = x(x – x) F¯ÿó
(ii) x2 – x2 = (x + x)(x – x)
{†ÿ~ë,� x(x – x) = (x + x)(x – x).
¯ÿç¯ÿõˆÿç�2�Àÿë Aæ{þ Dμÿß ̈ äÀÿë (x – x) Lÿë Üÿ{sB{’ÿ¯ÿæ >
{†ÿ~ë Aæ{þ ¨æB ÿ̄æ  x = 2x, A$öæ†ÿú  2 = 1

{†ÿ~ë Dμÿß ¯ÿç¯ÿõˆÿç 2  1 F¯ÿó FÜÿæÀÿ [ÿLÿæÀÿæŠLÿ DNÿç 2 = 1 Ó†ÿ¿ {¯ÿæàÿç üÿÁÿæüÿÁÿ AæÓçàÿæ > FÜÿæ FLÿ
¯ÿç{Àÿæ™æμÿæÌ > Aæ{þ S÷Üÿ~ LÿÀÿç$#̄ ÿæ μÿëàÿú Ó´êLÿæ¾ö¿  {SæsçF AQƒ ÓóQ¿æLÿë Éí[ÿ ’ÿǽÀÿæ μÿæSLÿ{àÿ FLÿ AQƒ
ÓóQ¿æ þç{Áÿ {†ÿ~ë F¨Àÿç ̄ ÿç{Àÿæ™æμÿæÌ DŒŸ {Üÿàÿæ >

{†ÿ~ë Aæ{þ Ó´êLÿæ¾ö¿ Àÿí{¨ {[ÿB$#¯ÿæ ¯ÿç¯ÿõˆÿç ¯ÿÜÿë†ÿ `ÿç;ÿæ H A;ÿ…’ÿõÎç ¨÷{ßæS LÿÀÿç {[ÿ¯ÿæ Aæ¯ÿÉ¿Lÿ >
{ÓSëÝçLÿ A™#Lÿ Óèÿ†ÿ H †ÿæLÿ}Lÿ ̄ ÿç{Àÿæ™æμÿæÌ ¯ÿçÜÿê[ÿ {Üÿ¯ÿæ μÿÁÿç ¾[ÿ# {[ÿ̄ ÿæ Aæ¯ÿÉ¿Lÿ > {¯ÿ{Áÿ {¯ÿ{Áÿ {Lÿ{†ÿLÿ
Ó´êLÿæ¾ö¿ FμÿÁÿç ̀ ÿß[ÿ LÿÀÿæ¾æB$æF, ¾æÜÿæ [ÿí†ÿ[ÿ Aæ¯ÿçÍæÀÿ AæÝLÿë ̄ ÿæs LÿÞæF > Ašæß 5�{Àÿ †ÿë{þ ßëLÿâçxÿúZÿ
¨oþ Ó´êLÿæ¾ö¿ F ÿ̄ó A~ ßëLÿâçxÿêß f¿æþç†ÿç ¯ÿçÌß{Àÿ Óë¨Àÿç`ÿç†ÿ > †ÿë{þ {’ÿQ#àÿ {¾ ¨oþ Ó´êLÿæ¾ö¿Lÿë
S~ç†ÿjþæ{[ÿ ̄ ÿæÖ¯ÿ{Àÿ FLÿ D¨¨æ’ÿ¿ {¯ÿæàÿç ™Àÿç {[ÿBd;ÿç LÿæÀÿ~ ̈ ÷$þ ̀ ÿæ{Àÿæsç Ó´êLÿæ¾ö¿ ÓæÜÿæ¾¿{Àÿ
FÜÿæLÿë ÓÜÿf{Àÿ ̈ ÷þæ~ç†ÿ LÿÀÿæ¾æB¨æÀÿëdç > AæÊÿ¾ö¿f[ÿLÿ μÿæ{¯ÿ FμÿÁÿç ̈ ÷{`ÿÎæ ’ÿ´æÀÿæ A~ßëLÿâçxÿêß f¿æþç†ÿçÀÿ
Aæ¯ÿçÍæÀÿ {ÜÿæB¨æÀÿçdç >

�FLÿ Ó´êLÿæ¾ö¿, D¨¨æ’ÿ¿ H ̈ ÀÿçLÿÅÿ[ÿæ þš{Àÿ ̈ æ$öLÿ¿ ÓÜÿç†ÿ Aæ{þ FÜÿç ̄ ÿçμÿæSÀÿ ̈ ÀÿçÓþæ©ç LÿÀÿç¯ÿæ >
Ó´êLÿæ¾ö¿ {ÜÿDdç FLÿ Sæ~ç†ÿçLÿ ¯ÿç¯ÿõˆÿç  ¾æÜÿæ ¯ÿç[ÿæ ¨÷þæ~{Àÿ Ó†ÿ¿ {¯ÿæàÿç LÿÅÿ[ÿæ LÿÀÿæ¾æB$æF >
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¨ÀÿçLÿÅÿ[ÿæ FLÿ ̄ ÿç ÿ̄õ̂ ÿç ¾æÜÿæÀÿ Ó†ÿ¿†ÿæ Lÿçºæ AÓ†ÿ¿†ÿæ F{¯ÿ Óë•æ ̈ ÷þæ~ {ÜÿæB¨æÀÿç [ÿæÜÿ] > D¨¨æ’ÿ¿ {ÜÿDdç
¾ëNÿç¾ëNÿ μÿæ{¯ÿ ̈ ÷†ÿçÏç†ÿ FLÿ Sæ~ç†ÿçLÿ ̄ ÿç̄ ÿõˆÿç >

1. {¾ {Lÿò~Óç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ ÓóQ¿æ {[ÿB {ÓSëÝçLÿÀÿ Së~üÿÁÿ [ÿç‚ÿöß LÿÀÿ;�D’ÿæÜÿÀÿ~ Ó´Àÿí¨,
2 × 4 × 6 = 48, 4 × 6 ×  8 = 192 B†ÿ¿æ’ÿç > FÜÿç Së~üÿÁÿ ̄ ÿçÌß{Àÿ †ÿç{[ÿæsç ̈ ÀÿçLÿÅÿ[ÿæ †ÿçAæÀÿç LÿÀÿ>

2. ë̈[ÿ… ̈ æÔÿàÿZÿ †ÿ÷çμÿëfLÿë {’ÿQ >
™æÝç�1 : 1 = 110

™æÝç�2 :  1  1 = 111

™æÝç�3 : 1  2  1 = 112

4�$ö H�5�þ ™æÝç ̈ æBô FLÿ ̈ ÀÿçLÿÅÿ[ÿæ ̈ ÷Öì†ÿ LÿÀÿ > †ÿëþÀÿ ̈ ÀÿçLÿÅÿ[ÿæ ×çÀÿ A{s Lÿç ?�6�Ï ™æÝç ̈ æBô
FÜÿæ ̈ ÷¾ëf¿ A{s Lÿç ?

3. Aæ{þ †ÿ÷çμÿëfæLÿæÀÿ ÓóQ¿æSëÝçLÿë ̈ ë[ÿ… A[ÿëšæ[ÿ LÿÀÿç¯ÿæ (`ÿç†ÿ÷�A1.2 {’ÿQ)�> ’ÿëBsç Lÿ÷þçLÿ †ÿ÷çμÿëfæLÿæÀÿ
ÓóQ¿æ {¾æS LÿÀÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí¨,�T1 + T2 = 4, T2 + T3 = 9, T3+ T4 = 16 {†ÿ{¯ÿ
T4 + T5 �̄ ÿçÌß{Àÿ †ÿë{þ Lÿ’~ LÿÜÿç¨æÀÿç ÿ̄ ?  Tn–1 +Tn �̈ æBô †ÿë{þ FLÿ ̈ ÀÿçLÿÅÿ[ÿæ †ÿçAæÀÿç LÿÀÿ >

4. [ÿçþ§ ÓóÀÿ`ÿ[ÿæLÿë àÿä¿ LÿÀÿ :
12 = 1
112 = 121
1112 = 12321
11112 = 1234321
111112 = 123454321

†ÿ{Áÿ ’ÿçAæ¾æB$#̄ ÿæ ̄ ÿç¯ÿõ̂ ÿç ̈ æBô FLÿ ̈ ÀÿçLÿÅÿ[ÿæ †ÿçAæÀÿç LÿÀÿ:
1111112 =
11111112 =

†ÿëþÀÿ ̈ ÀÿçLÿÅÿ[ÿæ Ó†ÿ¿ Lÿç [ÿë{Üÿô ¾æo LÿÀÿ >
5. FÜÿç ̄ ÿÜÿç{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB$#¯ÿæ�5�sç Ó´êLÿæ¾ö¿ {àÿQ >

A1.5 Sæ~ç†ÿçLÿ ¨÷þæ~ Lÿ’~?
`ÿæàÿ F{¯ÿ ̈ ÷þæ~Àÿ ÿ̄çμÿçŸ ’ÿçSLÿë {’ÿQ#¯ÿæ > Aæ{þ ¾æo LÿÀÿç ÿ̄æ F¯ÿó ̈ ÷þæ~ LÿÀÿç¯ÿæ þš{Àÿ ̈ æ$öLÿ¿ ÓÜÿç†ÿ
AæÀÿ» LÿÀÿç̄ ÿæ > †ÿë{þ S~ç†ÿ{Àÿ ̈ ÷þæ~ Ašß[ÿ LÿÀÿç̄ ÿæ ̈ í̄ ÿöÀÿë †ÿþLÿë ̈ ÷${þ ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿÀÿ Ó†ÿ¿†ÿæ ¾æo LÿÀÿç̄ ÿæ
¨æBô LÿëÜÿæSàÿæ >

D’ÿæÜÿÀÿ~ Ó´Àÿí¨,�»»’ÿëBsç ¾ëS½ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ ¾ëS½ÓóQ¿æμμ�Àÿ Ó†ÿ¿†ÿæ ¾æo LÿÀÿç¯ÿæ ̈ æBô †ÿëþLÿë
LÿëÜÿæSàÿæ > †ÿë{þ ¾æ’ÿõbÿçLÿ μÿæ{¯ÿ ’ÿëBsç ¾ëS½ÓóQ¿æ ̄ ÿædçàÿ >

A[ÿëÉêÁÿ[ÿê  A1.3
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þ{[ÿLÿÀÿ 24�H�2006�F¯ÿó ̈ Àÿêäæ Lÿàÿ {¾ 24 × 2006 = 48144 ¾æÜÿæ ¾ëS½ÓóQ¿æ †ÿë{þ AæÜÿëÀÿç A™#Lÿ
D’ÿæÜÿÀÿ~ {[ÿB ̈ Àÿêäæ LÿÀÿç$#¯ÿ >

¨ë[ÿÊÿ †ÿëþ {É÷~ê{Àÿ †ÿëþLÿë FLÿ Lÿæ¾ö¿LÿÁÿæ¨ ̈ æBô A{[ÿLÿ †ÿ÷çμÿëf AZÿ[ÿ LÿÀÿç¯ÿæ ̈ æBô LÿÜÿç {ÓSëÝçLÿÀÿ
A;ÿ…× {Lÿæ~SëÝçLÿÀÿ ÓþÎç S~[ÿæ LÿÀÿç̄ ÿæ ̈ æBô LÿëÜÿæ¾æB$#̄ ÿ > þæ¨ f[ÿç†ÿ {dæs {dæs †ÿõsçLÿë ̄ ÿæ’ÿú{’ÿ{àÿ †ÿë{þ
{’ÿQ#$#¯ÿ {¾ †ÿ÷çμÿëfÀÿ A;ÿ…× {Lÿæ~SëÝçLÿÀÿ {þæs 180° A{s >

FÜÿç ̈ ÷~æÁÿê{Àÿ Lÿç †ÿõsç ÀÿÜÿçdç ? ¾æo LÿÀÿç¯ÿæ ̈ ÷~æÁÿê{Àÿ A{[ÿLÿ ÓþÓ¿æ [ÿçÜÿç†ÿ $æF > †ÿë{þ Ó†ÿ¿ { ÿ̄æàÿç
¯ÿçÉ´æÓ LÿÀÿë$#¯ÿæ ̄ ÿç¯ÿõˆÿçLÿë FÜÿæ Óþ$ö[ÿ LÿÀÿç¨æÀÿë$æF, Lÿç;ÿë FÜÿæ Ó¯ÿö’ÿæ Ó†ÿ¿ {¯ÿæàÿç †ÿë{þ ’ÿõÞ [ÿçÊÿç†ÿ [ÿëÜÿô >
D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , A{[ÿLÿ ¾ëS½ÓóQ¿æ {¾æÝçÀÿ Së~[ÿ AæþLÿë FÜÿç A¢ÿæf{Àÿ ̈ ÜÿoæF {¾ ’ÿëBsç ¾ëS½ÓóQ¿æÀÿ
Së~üÿÁÿ FLÿ ¾ëS½ÓóQ¿æ > †ÿë{þ {μÿò†ÿçLÿ Àÿí{¨ ÓþÖ Ó»æ¯ÿ¿ ¾ëS½ÓóQ¿æ {¾æÝçÀÿ Së~üÿÁÿ ¾æo LÿÀÿç̈ æÀÿç¯ÿ
[ÿæÜÿ] > ¾’ÿç †ÿë{þ {Ó¨Àÿç LÿÀÿ, {†ÿ{¯ÿ ̄ ÿ¿èÿ`ÿç†ÿ÷{Àÿ $#̄ ÿæ ̄ ÿæÁÿçLÿæμÿÁÿç †ÿëþ ̄ ÿæLÿç fê¯ÿ[ÿ ¾ëS½ÓóQ¿æSëÝçLÿÀÿ Së~üÿÁÿ
[ÿç‚ÿöß LÿÀÿç̄ ÿæ{Àÿ ̄ ÿç†ÿç¾ç¯ÿ > {ÓÜÿçμÿÁÿç †ÿ÷çμÿëfÀÿ A;ÿ…× {Lÿæ~SëÝçLÿÀÿ {¾æSüÿÁÿ�180° [ÿ{Üÿ¯ÿæ μÿÁÿç {Lÿ{†ÿLÿ
†ÿ÷çμÿëf $æB¨æ{Àÿ ¾æÜÿæLÿç †ÿë{þ ̄ ÿ̂ ÿöþæ[ÿ Óë•æ AZÿ[ÿ LÿÀÿç̈ æÀÿç [ÿæÜÿô > Aæ{þ ÓþÖ Ó»æ¯ÿ¿ †ÿ÷çμÿëfSëÝçLÿÀÿ A;ÿ…×
{Lÿæ~SëÝçLÿÀÿ ÓþÎç þæ ç̈̈ æÀÿç̄ ÿæ [ÿæÜÿ] >

8�̄ ÿÌö Óþß{Àÿ
16�̄ ÿÌö Óþß{Àÿ

36�̄ ÿÌö Óþß{Àÿ 86�̄ ÿÌö Óþß{Àÿ

,¾ëS½ÓóQ¿æ

,¾ëS½ÓóQ¿æ

,¾ëS½ÓóQ¿æ

,¾ëS½ÓóQ¿æ
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A™#Lÿ;ÿë ¾æoLÿæ¾ö¿ A{[ÿLÿ Óþß{Àÿ ¯ÿçμÿ÷æ;ÿLÿæÀÿê {ÜÿæB¨æ{Àÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, ¨æÔÿàÿZÿ †ÿ÷çμÿëf
(A[ÿëÉêÁÿ[ÿê A1.3, Q.2) Àÿ ̈ í¯ÿöÀÿë ¾æo LÿÀÿæ¾æB$#̄ ÿæ üÿÁÿæüÿÁÿ{Àÿ AæLÿõÎ {ÜÿæB FÜÿç Óç•æ;ÿ {[ÿB¨æÀÿë {¾
115 = 15101051 > Lÿç;ÿë ¯ÿæÖ¯ÿ{Àÿ 115 =161051 >

{†ÿ~ë †ÿëþÀÿ A[ÿ¿ FLÿ ¨•†ÿç Aæ¯ÿÉ¿Lÿ ¾æÜÿæ {Lÿ¯ÿÁÿ {Lÿ{†ÿLÿ þæþàÿæ ¨æBô ¾æo D¨{Àÿ [ÿçμÿöÀÿ
Lÿ{Àÿ[ÿæÜÿ] > AæD FLÿ D¨æß Adç ¾æÜÿæÀÿ [ÿæþ »¯ÿç̄ ÿõ̂ ÿçÀÿ ̈ ÷þæ~μ�> FLÿ ̈ ÷Lÿ÷çßæ ¾æÜÿæ {Lÿ¯ÿÁÿ FLÿ ¾ëNÿç¾ëNÿ †ÿLÿö
D¨{Àÿ Aæ™æÀÿç†ÿ {ÜÿæB Sæ~ç†ÿçLÿ ̄ ÿç̄ ÿõ̂ ÿçÀÿ Ó†ÿ¿†ÿæ ̈ ÷†ÿçÏæ LÿÀÿç̈ æÀÿç̄ ÿ, †ÿæÜÿæLÿë FLÿ Sæ~ç†ÿçLÿ ̈ ÷þæ~ LÿëÜÿæ¾æF >

ÿ̄çμÿæS� A1.2 {Àÿ D’ÿæÜÿÀÿ~�2�{Àÿ †ÿë{þ {’ÿQ#àÿ {¾ {SæsçF Sæ~ç†ÿçLÿ ̄ ÿç̄ ÿõ̂ ÿçLÿë AÓ†ÿ¿ { ÿ̄æàÿç ’ÿÉöæB¯ÿæ¨æBô
{SæsçF ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ ¾{$Î > {†ÿ~ë {SæsçF ̄ ÿç̄ ÿõ̂ ÿçÀÿ { ÿ̄ð™†ÿæ ̈ ÷†ÿçÏç†ÿ LÿÀÿç̄ ÿæ ̈ æBô ÜÿfæÀÿ ÜÿfæÀÿ ¾æo ̈ ÷Lÿ÷çßæ
þš ¾{$Î {ÜÿæB[ÿ$#¯ÿæ {¯ÿ{Áÿ {Lÿ¯ÿÁÿ {SæsçF ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ FÜÿæLÿë AÓ´êLÿæÀÿ LÿÀÿç¯ÿæ ̈ æBô ¾{$Î A{s
(A$öæ†ÿú {Lÿò~ÓçsçLÿë AÓ†ÿ¿ {¯ÿæàÿç ’ÿÉöæB¯ÿæ) > FÜÿç [ÿçßþsç A†ÿ¿;ÿ SëÀÿë†ÿ´¨í‚ÿö >

{SæsçF Sæ~ç†ÿçLÿ ̄ ÿç¯ÿõ ÿ̂ç AÓ†ÿ¿ { ÿ̄æàÿç ’ÿÉöæB¯ÿæ ̈ æBô {SæsçFþæ†ÿ÷ ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ ¾{$Î >

{†ÿ~ë,  ’ÿëBsç A¾ëS½ ÓóQ¿æÀÿ ÓþÎç FLÿ A¾ëS½ ÓóQ¿æ FÜÿç ̄ ÿç̄ ÿõ̂ ÿçÀÿ FLÿ ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ {ÜÿDdç 7 + 5 = 12

`ÿæàÿ F{¯ÿ Aæ{þ FLÿ ̈ ÷þæ~ ̈ æBô Aæ¯ÿÉ¿Lÿ {þòÁÿçLÿ ̄ ÿçÌßSëÝçLÿÀÿ †ÿæàÿçLÿæ {’ÿQ#¯ÿæ:

(i) {SæsçF D¨¨æ’ÿ¿ ̈ ÷þæ~ LÿÀÿç¯ÿæLÿë {Üÿ{àÿ AæþLÿë LÿçμÿÁÿç AS÷ÓÀÿ {Üÿ¯ÿæLÿë {Üÿ¯ÿ {Ó Óº¤ÿ{Àÿ FLÿ
Óæþæ[ÿ¿ ™æÀÿ~æ ÀÿÜÿç¯ÿæ Aæ¯ÿÉ¿Lÿ >

(ii) FLÿ D¨¨æ’ÿ¿{Àÿ ’ÿçAæ¾æB$#̄ ÿæ Óí̀ ÿ[ÿæ (A$öæ†ÿú ̈ ÀÿçLÿÅÿ[ÿæ)�ØÎμÿæ{ ÿ̄ ̄ ÿëlç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæLÿë {Üÿ ÿ̄ >

¯ÿæÁÿçLÿæþæ{[ÿ Sd
`ÿÞ;ÿç [ÿæÜÿ] >
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D’ÿæÜÿÀÿ~ Ó´Àÿí¨, D¨¨æ’ÿ¿�A1.2 {Àÿ, ’ÿëBsç ¾ëS½ ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ ¾ëS½ ÓóQ¿æ, AæþLÿë
’ÿëBsç ¾ëS½ S~[ÿ ÓóQ¿æ ’ÿˆÿ Adç > {†ÿ~ë Aæ{þ {ÓSëÝçLÿÀÿ ™þö ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ D`ÿç†ÿ > (Ašæß2)
{Àÿ $#¯ÿæ DŒæ’ÿLÿ D¨¨æ’ÿ¿{Àÿ ¯ÿÜÿë¨’ÿê �p(x)�’ÿçAæ¾æBdç F¯ÿó �p(a) = 0  {¯ÿæàÿç LÿëÜÿæ¾æBdç >
(x – a) �FLÿ�p(x)�Àÿ DŒæ’ÿLÿ {¯ÿæàÿç ’ÿÉöæB¯ÿæ ̈ æBô †ÿë{þ FÜÿæLÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæLÿë {Üÿ¯ÿ > {ÓÜÿç̈ Àÿç
FÜÿç D¨¨æ’ÿ¿Àÿ ¯ÿç¨Àÿê†ÿ Lÿ$[ÿ{Àÿ (x – a), �p(x)�Àÿ FLÿ DŒæ’ÿLÿ {¯ÿæàÿç ̈ ÷’ÿˆÿ Adç F¯ÿó †ÿëþLÿë
¨÷þæ~ LÿÀÿç ÿ̄æ ̈ æBô �p(a) = 0�̈ ÀÿçLÿÅÿ[ÿæ ’ÿçAæ¾æBdç >

D¨¨æ’ÿ¿ ̈ ÷þæ~ LÿÀÿç̄ ÿæ ̈ æBô †ÿë{þ AZÿ[ÿ þš ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç¯ÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí̈ , †ÿ÷çμÿëfÀÿ
A;ÿ…× {Lÿæ~SëÝçLÿÀÿ ÓþÎç�180°�{¯ÿæàÿç ̈ ÷þæ~ LÿÀÿç̄ ÿæ ̈ æBô FÜÿç †ÿ÷çμÿëfÀÿ FLÿ ÉêÌö {’ÿB Ó¼ëQê[ÿ
¯ÿæÜÿë ÓÜÿç†ÿ Óþæ;ÿÀÿ ÓÀÿÁÿ{ÀÿQæ AZÿ[ÿ LÿÀÿç¯ÿæ F¯ÿó Óþæ;ÿÀÿ ÓÀÿÁÿ{ÀÿQæÀÿ ™þö ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç¯ÿæ >

(iii) FLÿ ̈ ÷þæ~ {ÜÿDdç Lÿ÷þæS†ÿ Sæ~ç†ÿçLÿ ̄ ÿç¯ÿõˆÿçSëÝçLÿÀÿ FLÿ A[ÿëLÿ÷þ > ̈ ÷þæ~{Àÿ $#¯ÿæ ̈ ÷{†ÿ¿Lÿ ̄ ÿç ÿ̄õˆÿç
FÜÿæÀÿ ̈ í̄ ÿȫ ÿ̂ ÿ} ̄ ÿç̄ ÿõ̂ ÿçÀÿ FLÿ †ÿæLÿ}Lÿ ̈ Àÿç~æþ Lÿçºæ ̈ í̄ ÿö ̈ ÷þæ~ç†ÿ D¨ æ̈’ÿ¿, Ó́êLÿæ¾ö¿ Lÿçºæ ̈ ÀÿçLÿÅÿ[ÿæÀÿë
S÷Üÿ~ LÿÀÿæ¾æB$æF >

(iv) D¨¨æ’ÿ¿{Àÿ ¾æÜÿæ ¨÷þæ~ LÿÀÿç¯ÿæLÿë $æF {ÓÜÿç Óç•æ;ÿ {ÜÿDdç Sæ~ç†ÿçLÿ μÿæ{¯ÿ Ó†ÿ¿ {ÜÿæB$#¯ÿæ
¯ÿç¯ÿõ̂ ÿçSëÝçLÿÀÿ †ÿæLÿ}Lÿ A[ÿëLÿ÷þ ¾æÜÿæ [ÿç•}Î Lÿ÷þ{Àÿ ÀÿÜÿç$æF >

FÜÿç D¨¨æ’ÿ¿SëÝçLÿë ̄ ÿëlç̄ ÿæ ̈ æBô Aæ{þ D¨¨æ’ÿ¿ A1.1�Lÿë ̄ ÿç{ÉÈÌ~ LÿÀÿç̄ ÿæ > †ÿë{þ FÜÿç D¨¨æ’ÿ¿ Ašæß
6�{Àÿ ̈ ÞçÓæÀÿçd > Lÿç;ÿë ̈ ÷${þ f¿æþç†ÿç{Àÿ ̈ ÷þæ~ Óº¤ÿ{Àÿ Lÿçdç sçª~ê Adç > Aæ{þ ̈ ÷æß†ÿ… ̈ ÷þæ~ LÿÀÿç̄ ÿæ
¨æBô ̀ ÿç†ÿ÷SëÝçLÿ AæZÿç$æD ¾æÜÿæ D¨¨æ’ÿ¿ ̈ ÷þæ~ ̈ æBô ÓÜÿæßLÿ {ÜÿæB$æF F¯ÿó FÜÿæ A†ÿ¿;ÿ Aæ¯ÿÉ¿Lÿ þš>
†ÿ$æ¨ç ̈ ÷þæ~ Lÿàÿæ{¯ÿ{Áÿ ̈ ÷{†ÿ¿Lÿ {Óæ¨æ[ÿ {Lÿ¯ÿÁÿ †ÿæLÿ}Lÿ μÿæ{¯ÿ ̈ ÷†ÿçÏç†ÿ {ÜÿæB$#¯ÿæ Aæ¯ÿÉ¿Lÿ > A{[ÿLÿ
Óþß{Àÿ dæ†ÿ÷dæ†ÿ÷êþæ{[ÿ FμÿÁÿç ̄ ÿç̄ ÿõ̂ ÿç {’ÿB$æ;ÿç > »»`ÿç†ÿ÷{Àÿ {Lÿæ~’ÿëBsç Óþæ[ÿ {’ÿQæ¾æDdç > {†ÿ~ë {ÓSëÝçLÿ
Óþæ[ÿ>μμ�Lÿçºæ�»»{ÓÜÿç {Lÿæ~sç [ÿçÊÿç†ÿ μÿæ{¯ÿ 90°�{ÜÿæB$#¯ÿ, LÿæÀÿ~ {ÀÿQæ ’ÿëBsç ¨ÀÿØÀÿ ¨÷†ÿç àÿº μÿÁÿç
{’ÿQæ¾æDdç >μμ�†ÿë{þ ¾æÜÿæ {’ÿQëd †ÿæÜÿæ ’ÿ́æÀÿæ μÿ÷þç†ÿ ÜÿëA[ÿæÜÿ] (þ{[ÿÀÿQ ̀ ÿç†ÿ÷�A1.3)!

{†ÿ~ë Aæ{þ ̄ ÿ ÿ̂öþæ[ÿ D¨¨æ’ÿ¿�A1.1Lÿë ¾ç¯ÿæ >
D¨¨æ’ÿ¿ A1.1 : �{SæsçF †ÿ÷çμÿëfÀÿ †ÿç{[ÿæsç A;ÿ…× {Lÿæ~Àÿ ÓþÎç  180° >

÷̈þæ~ : †ÿ÷çμÿëf ABC Lÿë ¯ÿç`ÿæÀÿ LÿÀÿ >�(`ÿç†ÿ÷�A1.4 {’ÿQ)

Aæ{þ ̈ ÷þæ~ LÿÀÿç¯ÿæLÿë {Üÿ¯ÿ {¾  ABC +  BCA +  CAB = 180° (1)

`ÿç†ÿ÷ A 1.4
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A�̄ ÿç¢ÿë {’ÿB�BC ÓÜÿ Óþæ;ÿÀÿ LÿÀÿç ÓÀÿÁÿ{ÀÿQæ DE�AZÿ[ÿ LÿÀÿ > (2)

DE,�BC ÓÜÿ Óþæ;ÿÀÿ F¯ÿó AB�{d’ÿLÿ >
{†ÿ~ë,� DAB�F¯ÿó� ABC�FLÿæ;ÿÀÿ {Lÿæ~ > {†ÿ~ë D¨¨æ’ÿ¿ 6.2�,�Ašæß�6�A[ÿë¾æßê {ÓSëÝçLÿ Óþæ[ÿ
A$öæ†ÿú  DAB =  ABC (3)

{ÓÜÿç̈ Àÿç,  CAE =  ACB (4)

A†ÿF¯ÿ,   ABC +  BAC+  ACB =  DAB + BAC +  CAE (5)

Lÿç;ÿë   DAB + BAC +  CAE = 180° LÿæÀÿ~ {ÓSëÝçLÿ ÓÀÿÁÿ{ÀÿQæ Svÿ[ÿ Lÿ{Àÿ > (6)

{†ÿ~ë   ABC +  BAC+  ACB = 180°. (7)

¯ÿˆÿöþæ[ÿ, Aæ{þ ̈ ÷þæ~Àÿ ̈ ÷{†ÿ¿Lÿ {Óæ¨æ[ÿÀÿ ̄ ÿ¿æQ¿æ LÿÀÿç¯ÿæ >
{Óæ¨æ[ÿ�1:�AæþÀÿ D¨¨æ’ÿ¿ †ÿ÷çμÿëfÀÿ ™þö ÓÜÿç†ÿ Ó¸Lÿ}†ÿ, {†ÿ~ë Aæ{þ FLÿ †ÿ÷çμÿëfÀÿë AæÀÿ» LÿÀÿç¯ÿæ >
{Óæ¨æ[ÿ�2:�FÜÿæ {ÜÿDdç þëQ¿ ™æÀÿ~æ�-�A;ÿ[ÿ}Üÿç†ÿ àÿ¹ÿ Lÿçºæ D¨¨æ’ÿ¿sçLÿë ̈ ÷þæ~ LÿÀÿç¯ÿæLÿë {Üÿ{àÿ Lÿç¨Àÿç
AæSLÿë ̄ ÿÞç¯ÿæLÿë {Üÿ¯ÿ ̄ ÿëlç¯ÿæ > A{[ÿLÿ Óþß{Àÿ f¿æþç†ÿçLÿ ̈ ÷þæ~ ̈ æBô AZÿ[ÿÀÿ Aæ¯ÿÉ¿Lÿ ̈ Ýç$æF >
{Óæ¨æ[ÿ� 3� H� 4:� Fvÿæ{Àÿ Aæ{þ FÜÿç Óç•æ;ÿ{Àÿ D¨[ÿê†ÿ {Üÿ¯ÿæ {¾  DAE =   ABC� F¯ÿó
 CAE =  ACB, LÿæÀÿ~�DE�H BC Óþæ;ÿÀÿ(Aæþ AZÿ[ÿ A[ÿë¾æßê)�F ÿ̄ó ̈ í ÿ̄öÀÿë ̈ ÷þæ~ç†ÿ D¨¨æ’ÿ¿ 6.2,
{ÜÿDdç ’ÿëBsç Óþæ;ÿÀÿ ÓÀÿÁÿ{ÀÿQæ FLÿ {d’ÿLÿ ’ÿ́æÀÿæ {d’ÿç†ÿ {Üÿ{àÿ DŒŸ FLÿæ;ÿÀÿ {Lÿæ~SëÝçLÿ Óþæ[ÿ >
{Óæ¨æ[ÿ�5:�Fvÿæ{Àÿ Aæ{þ ßëLÿâçxÿúZÿ Ó´êLÿæ¾ö¿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ(Ašæß�5�{’ÿQ)�{¾Dô$#{Àÿ Adç {¾
»»Óþæ[ÿSëÝçLÿ ÓÜÿç†ÿ Óþæ[ÿSëÝçLÿë {¾æSLÿ{àÿ {¾æSüÿÁÿSëÝçLÿ þš Óþæ[ÿ >μμ�H FÜÿæ [ÿçSþ[ÿ LÿÀÿç ̈ æB¯ÿæ >

 ABC +  BAC+  ACB =  DAB + BAC +  CAE
A$öæ†ÿú †ÿ÷çμÿëfÀÿ †ÿç[ÿç A;ÿ…× {Lÿæ~Àÿ ÓþÎç {SæsçF ÓÀÿÁÿ{ÀÿQæ× {Lÿæ~SëÝçLÿÀÿ ÓþÎç ÓÜÿç†ÿ Óþæ[ÿ >
{Óæ¨æ[ÿ�6�:�Fvÿæ{Àÿ Aæ{þ Ašæß 6�{Àÿ $#̄ ÿæ ÓÀÿÁÿ{ÀÿðQ#Lÿ {¾æÝç Ó´êLÿæ¾ö¿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ ¾æÜÿæÀÿ ̄ ÿç̄ ÿõ̂ ÿç
{Ü ÿDd ç  {Sæs çF ÓÀÿÁ ÿ{À ÿQæ× {L ÿæ~S ëÝ çLÿÀ ÿ  ÓþÎç 180° � H FÜÿ æ’ ÿ ´ æÀ ÿ æ ’ÿÉ ö æB¯ÿ æ
 DAB + BAC +  CAE = 180°
{Óæ¨æ[ÿ�7:�ßëLÿâçÝúZÿ Ó´êLÿæ¾ö¿ ‘‘{¾Dô ¯ÿçÌßSëÝçLÿ FLÿ [ÿç”}Î ¯ÿçÌß ÓÜÿç†ÿ Óþæ[ÿ {ÓSëÝçLÿ ¨ÀÿØÀÿ
Óþæ[ÿ >” ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç FÜÿç Óç•æ;ÿ{Àÿ D¨[ÿê†ÿ {Üÿ¯ÿæ   ABC +  BAC +  ACB =  DAB + BAC
+  CAE = 180°�šæ[ÿ ’ÿçA{¾ {Óæ¨æ[ÿ 7{Àÿ Aæ{þ D¨¨æ’ÿ¿Àÿ Aæ¯ÿÉ¿Lÿ þ;ÿ¯ÿ¿ ̈ ÷þæ~ç†ÿ {Üÿàÿæ >
¯ÿ̂ ÿöþæ[ÿ Aæ{þ D¨¨æ’ÿ¿  A1.2 H �A1.3 ̄ ÿç[ÿæ ̄ ÿç{ÉÈÌ~{Àÿ ̈ ÷þæ~ LÿÀÿç¯ÿæ >
D¨¨æ’ÿ¿ A1.2 : ’ÿëBsç ¾ëS½ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ ¾ëS½ ÓóQ¿æ >
¨÷þæ~ :   þ{[ÿLÿÀÿ x H�y {¾ {Lÿò~Óç ’ÿëBsç ¾ëS½ S~[ÿ ÓóQ¿æ >
AæþLÿë ÷̈þæ~ LÿÀÿç¯ÿæLÿë {Üÿ¯ÿ {¾ xy �¾ëS½ A{s >
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x�H�y  ¾ëS½ {ÜÿæB$#¯ÿæ {¾æSëô Dμÿß ÓóQ¿æ 2�’ÿ´æÀÿæ ¯ÿçμÿæf¿ F ÿ̄ó x = 2m,�F¯ÿó�y = 2n Àÿí{¨ ¨÷LÿæÉ
LÿÀÿæ¾æB¨æÀÿç ÿ̄ {¾Dôvÿç m H n {¾{Lÿò~Óç S~[ÿ ÓóQ¿æ >
{†ÿ{¯ÿ� xy = 4 mn�> 4 mn, 2�’ÿ´æÀÿæ ÿ̄çμÿæf¿ {ÜÿæB$#¯ÿæ {¾æSëô  xy�þš 2�’ÿ´æÀÿæ ̄ ÿçμÿæf¿ >
A†ÿF¯ÿ,�xy�¾ëS½ A{s >
D¨¨æ’ÿ¿ A1.3�:�{¾ {Lÿò~Óç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ 16�’ÿ´æÀÿæ ̄ ÿçμÿæf¿ >
¨÷þæ~ : {¾ {Lÿò~Óç S~[ÿ ÓóQ¿æ  n ̈ æBô {¾ {Lÿò~Óç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ S~[ÿÓóQ¿æ 2n, 2n + 2�H
2n + 4 Àÿí̈ {Àÿ $æF > Aæ{þ ̈ ÷þæ~ LÿÀÿç̄ ÿæLÿë {Üÿ¯ÿ {¾ {ÓSëÝçLÿÀÿ Së~üÿÁÿ�2n(2n + 2)(2n + 4), 16�’ÿǽÀÿæ
¯ÿçμÿæf¿ >
¯ÿˆÿöþæ[ÿ, 2n(2n + 2)(2n + 4) = 2n × 2(n +1) × 2(n + 2)
= 2 × 2 × 2n(n + 1)(n + 2) = 8n(n + 1)(n + 2).
¯ÿ̂ ÿöþæ[ÿ Aæþ ̈ æQ{Àÿ ’ÿëBsç ̈ Àÿç×ç†ÿç Adç > n ¾ëS½ Lÿçºæ A¾ëS½ > Dμÿß ̈ Àÿç×ç†ÿçLÿë Aæ{þ ̈ Àÿêäæ LÿÀÿç̄ ÿæ >
þ{[ÿLÿÀÿ n�¾ëS½ > {†ÿ{¯ÿ Aæ{þ {àÿQ#¨æÀÿç¯ÿæ {¾ n = 2m, m {¾{Lÿò~Óç S~[ÿ ÓóQ¿æ >
F¯ÿó, {†ÿ{¯ÿ�2n(2n + 2)(2n + 4) = 8n(n + 1)(n + 2) = 16m(2m + 1)(2m + 2).
A†ÿF¯ÿ, 2n(2n + 2)(2n + 4), 16�’ÿ´æÀÿæ ¯ÿçμÿæf¿ >
¨ë~ç þ{[ÿLÿÀÿ�n A¾ëS½ > {†ÿ{¯ÿ n+1�¾ëS½ F¯ÿó Aæ{þ n+1=2r Àÿí{¨ {àÿQ#̈ æÀÿç¯ÿæ, {¾Dôvÿç r {¾{Lÿò~Óç
S~[ÿ ÓóQ¿æ >
Aæ{þ {†ÿ{¯ÿ ¨æB¯ÿæ�:2n(2n + 2)(2n +  4)  = 8n(n + 1)(n + 2)

= 8(2r – 1) × 2r × (2r + 1)
= 16r(2r – 1)(2r + 1)

A†ÿF¯ÿ, 2n(2n + 2)(2n + 4), 16�’ÿ´æÀÿæ ¯ÿçμÿæf¿ >
{†ÿ~ë Dμÿß ̈ Àÿç×ç†ÿç{Àÿ Aæ{þ ̈ ÷þæ~ Lÿàÿë{¾ {¾{Lÿò~Óç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ S~[ÿ ÓóQ¿æÀÿ Së~üÿÁÿ 16

’ÿ́æÀÿæ ̄ ÿçμÿæf¿ >
S~ç†ÿjþæ{[ÿ Lÿç̈ Àÿç üÿÁÿæüÿÁÿSëÝçLÿë Aæ¯ÿçÍæÀÿ LÿÀÿ;ÿç F¯ÿó Aæ[ÿëÏæ[ÿçLÿ ’ÿõÞ ̈ ÷þæ~SëÝçLÿ Lÿç̈ Àÿç {àÿQæ¾æF,

{ÓSëÝçLÿ þš{Àÿ ̈ æ$öLÿ¿ ̄ ÿçÌß{Àÿ Lÿçdç sçª~ê {’ÿB FÜÿç Ašæß Óþæ© LÿÀÿç̄ ÿæ > D¨{Àÿ D{àÿâQ LÿàÿæμÿÁÿç
¨÷{†ÿ¿Lÿ ̈ ÷þæ~{Àÿ FLÿ�({¯ÿ{Áÿ { ÿ̄{Áÿ FLÿæ™#Lÿ) ̈ ÷þëQ A;ÿ[ÿ}Üÿç†ÿ ™æÀÿ~æ $æF > üÿÁÿæüÿÁÿ Aæ¯ÿçÍæÀÿ LÿÀÿç ÿ̄æ
¨æBô f{~ S~ç†ÿjÀÿ þëQ¿ ̄ ÿç`ÿæÀÿ™æÀÿæ {ÜÿDdç A;ÿ…jæ[ÿ > ̈ ÷æß†ÿ… f{~ S~ç†ÿjZÿ ̈ æBô FLÿ D¨¨æ’ÿ¿Àÿ
¨÷þæ~ ̄ ÿçÉõ\ÿÁÿç†ÿ μÿæ{ ÿ̄ AæÓç$æF > ̄ ÿÜÿë Óþß{Àÿ S~ç†ÿj A{[ÿLÿ ̈ ÷LÿæÀÿ ̀ ÿç;ÿæ™æÀÿæÀÿ þæSö{Àÿ ¾æB A{[ÿLÿ
¾ëNÿç H D’ÿæÜÿÀÿ~ ÓæÜÿæ¾¿{Àÿ {Ó ÓvÿçLÿú Óþæ™æ[ÿ Lÿçºæ ̈ ÷þæ~ ̈ æB¯ÿæ{Àÿ ÓüÿÁÿ {ÜÿæB$æF > ̈ ¾ö¿æß Üÿ÷æÓ
{Üÿ ÿ̄æ¨{Àÿ Üÿ] ÓþÖ ¾ëNÿç FLÿ ÓvÿçLÿú ̈ ÷þæ~ Svÿ[ÿ ̈ æBô FLÿ†ÿ÷ç†ÿ ÜÿëF >

Fvÿæ{Àÿ D{àÿâQ {¾æS¿ {¾, þÜÿæ[ÿú μÿæÀÿ†ÿêß S~ç†ÿj É÷ê[ÿç ÿ̄æÓ Àÿæþæ[ÿëf[ÿú A{[ÿLÿ ̄ ÿç̄ ÿõˆÿç{Àÿ ̈ Üÿoç¯ÿæ
¨æBô A†ÿç DaÿÖÀÿÀÿ A;ÿ…LÿÀÿ~ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$#{àÿ >
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2039þ {É÷~ê S~ç†ÿ

¨ÀÿçÉçÎ -�1

¾æÜÿæ {Ó Ó†ÿ¿ {¯ÿæàÿç ’ÿæ¯ÿç LÿÀÿç$#{àÿ > F$# þšÀÿë A{[ÿLÿ Ó†ÿ¿
¨÷þæ~ç†ÿ {ÜÿæB SëÀÿë†ÿ´¨í‚ÿö D¨¨æ’ÿ¿{Àÿ ̈ Àÿç~†ÿ {ÜÿæBdç > †ÿ$æ¨ç,
Aæfç ¨¾ö¿;ÿ ÓþS÷ ¯ÿçÉ´Àÿ S~ç†ÿjþæ{[ÿ †ÿæZÿÀÿ Lÿçdç ’ÿæ¯ÿê
( ÿ̄æ ̈ ÀÿçLÿÅÿ[ÿæ)Lÿë ̈ ÷þæ~ LÿÀÿç̄ ÿæ (Lÿçºæ AÓ´êLÿæÀÿ LÿÀÿç̄ ÿæ) ̈ æBô ÓóWÌö
LÿÀÿëd;ÿç >

1. [ÿçþ§àÿçQ#†ÿ ̄ ÿç̄ ÿõ̂ ÿçSëÝçLÿ AÓ†ÿ¿ ̈ ÷þæ~ç†ÿ LÿÀÿç̄ ÿæ¨æBô ÓvÿçLÿú ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ {àÿQ:
(i) ’ÿëBsç †ÿ÷çμÿëfÀÿ A[ÿëÀÿí̈  {Lÿæ~SëÝçLÿ Óþæ[ÿ {Üÿ{àÿ †ÿ÷çμÿëf ’ÿëBsç Ó¯ÿöÓþ >
(ii) `ÿ†ÿëμÿöëfÀÿ ÓþÖ ̄ ÿæÜÿë Óþæ[ÿ {ÜÿæB$#{àÿ †ÿæÜÿæ FLÿ ̄ ÿSö{ä†ÿ÷ >
(iii) {SæsçF ̀ ÿ†ÿëμÿöëfÀÿ ÓþÖ {Lÿæ~ Óþæ[ÿ {ÜÿæB$#{àÿ †ÿæÜÿæ FLÿ ̄ ÿSö{ä†ÿ÷ >
(iv) a H b ’ÿëBsç ̈ í‚ÿöÓóQ¿æ {ÜÿæB$#{àÿ 2 2a b  = a + b
(v) ÓþÖ AQƒ ÓóQ¿æ n ¨æBô �2n2 + 11 FLÿ {þòÁÿçLÿ ÓóQ¿æ >
(vi) n {¾ {Lÿò~Óç ™[ÿ¨í‚ÿö ÓóQ¿æ {Üÿ{àÿ  n2 – n + 41 FLÿ {þòÁÿçLÿ ÓóQ¿æ >

2. †ÿëþÀÿ ¨Ó¢ÿ þë†ÿæ¯ÿLÿ FLÿ ¨÷þæ~ {[ÿB FÜÿæLÿë {Óæ¨æ[ÿ Lÿ÷þ{Àÿ ¯ÿç{ÉÈÌ~ LÿÀÿ > ¾$æ: ¯ÿçμÿæS
A1.5�{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿæ¾æB$#¯ÿæ {Óæ¨æ[ÿSëÝçLÿ (Lÿ’~ ’ÿˆÿ Adç, Lÿ’~ ̈ ÷þæ~ LÿÀÿæ¾ç¯ÿ, {LÿDô
{LÿDô D¨¨æ’ÿ¿, Ó´êLÿæ¾ö¿ B†ÿ¿æ’ÿç ̄ ÿ¿¯ÿÜÿõ†ÿ {ÜÿæBdç B†ÿ¿æ’ÿç)�̄ ÿç{ÉÈÌ~ LÿÀÿ >

3. ’ÿëBsç A¾ëS½ ÓóQ¿æÀÿ ÓþÎç FLÿ ¾ëS½ ÓóQ¿æ { ÿ̄æàÿç ̈ ÷þæ~ LÿÀÿ >
4. ’ÿëBsç A¾ëS½ ÓóQ¿æÀÿ Së~üÿÁÿ FLÿ A¾ëS½ ÓóQ¿æ {¯ÿæàÿç ̈ ÷þæ~ LÿÀÿ >
5. ¨÷þæ~ LÿÀÿ {¾ †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ ÓóQ¿æÀÿ Së~üÿÁÿ 6�’ÿ́æÀÿæ ̄ ÿçμÿæf¿ >
6. ÷̈þæ~ LÿÀÿ {¾ y = 2x�ÓþêLÿÀÿ~ ̄ ÿçÉçÎ ÓÀÿÁÿ{ÀÿQæ{Àÿ AÓóQ¿ ̄ ÿç¢ÿë A¯ÿ×ç†ÿ >�(Óí`ÿ[ÿæ: {¾ {Lÿò~Óç

¨í‚ÿöÓóQ¿æ n�̈ æBô (n, 2n)�̄ ÿç¢ÿë ̄ ÿç`ÿæÀÿ LÿÀÿ >)
7. †ÿëþÀÿ [ÿçÊÿß f{~ Óæèÿ $#{¯ÿ ¾çF †ÿëþLÿë FLÿ ÓóQ¿æ μÿæ¯ÿç¯ÿæ ¨æBô LÿÜÿç F Óº¤ÿ{Àÿ ¯ÿçμÿçŸ Lÿ÷çßæ

LÿÀÿç¯ÿæLÿë LÿÜÿç$#{¯ÿ F¯ÿó †ÿë{þ μÿæ¯ÿç$#¯ÿæ ÓóQ¿æ [ÿfæ~ç †ÿë{þ {LÿDô ÓóQ¿æ{Àÿ DˆÿÀÿ {ÉÌ Lÿàÿ
LÿÜÿç$#{¯ÿ > Fvÿæ{Àÿ {ÓμÿÁÿç ’ÿëBsç D’ÿæÜÿÀÿ~ ’ÿçAæSàÿæ > {ÓSëÝçLÿ Lÿç¨Àÿç Lÿæ¾ö¿Lÿ{Àÿ ¾æoLÿÀÿ >
(i) {SæsçF ÓóQ¿æ μÿæ¯ÿ > FÜÿæLÿë ’ÿëBSë~ LÿÀÿ > {Ó$#{Àÿ 9 {¾æSLÿÀÿ > {Ó$#{Àÿ þíÁÿ ÓóQ¿æsç

{¾æSLÿÀÿ > 3 ’ÿ´æÀÿæ μÿæS LÿÀÿ > 4 {¾æS LÿÀÿ > μÿæ¯ÿç$#¯ÿæ ÓóQ¿æsç ̄ ÿç{ßæS LÿÀÿ > †ÿëþÀÿ DˆÿÀÿ
7 A{s >

(ii)�{¾ {Lÿò~Óç †ÿç[ÿç AZÿ ̄ ÿçÉçÎ ÓóQ¿æ (D’ÿæÜÿÀÿ~ Ó´Àÿí¨,425)�{àÿQ > {ÓÜÿç ÓóQ¿æsç ̈ ë~ç FÜÿæÀÿ
¨æQ{Àÿ {àÿQ# dA AZÿ ¯ÿçÉçÎ ÓóQ¿æ (425425)� {àÿQ > [ÿí†ÿ[ÿ ÓóQ¿æsç 7,�11� H
13�’ÿ´æÀÿæ ̄ ÿçμÿæf¿ {Üÿ¯ÿ >

É÷ê[ÿç̄ ÿæÓ Àÿæþæ[ÿëf[ÿú
(1887–1920)

`ÿç†ÿ÷ A1.5

A[ÿëÉêÁÿ[ÿê  A1.4
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2059þ {É÷~ê S~ç†ÿ

¨ÀÿçÉçÎ -�1

A1.6 ÓæÀÿæóÉ
�FÜÿç ̈ ÀÿçÉçÎ{Àÿ †ÿë{þ [ÿçþ§ ̄ ÿçÌßSëÝçLÿ Ašß[ÿ Lÿàÿ:
1. S~ç†ÿ{Àÿ {SæsçF ̄ ÿç¯ÿõˆÿç Ó¯ÿö’ÿæ Ó†ÿ¿ Lÿçºæ Ó¯ÿö’ÿæ AÓ†ÿ¿ {ÜÿæB$#{àÿ Üÿ] S÷Üÿ~ {¾æS¿ {ÜÿæB$æF >
2. {SæsçF Sæ~ç†ÿçLÿ ̄ ÿç¯ÿõ ÿ̂ç AÓ†ÿ¿ { ÿ̄æàÿç ’ÿÉöæB¯ÿæ ̈ æBô FÜÿæÀÿ {SæsçF ̈ ÷†ÿ¿ë’ÿæÜÿÀÿ~ ¾{$Î >
3. Ó´†ÿ…Óç• Ó†ÿ¿ {¯ÿæàÿç ™Àÿç [ÿçAæ¾æD$#̄ ÿæ ̄ ÿç ÿ̄õ̂ ÿçSëÝçLÿë Ó´êLÿæ¾ö¿ LÿëÜÿæ¾æF >
4. FLÿ ̈ ÀÿçLÿÅÿ[ÿæ {ÜÿDdç FLÿ ̄ ÿç̄ ÿõ̂ ÿç ¾æÜÿæLÿë AæþÀÿ Sæ~ç†ÿçLÿ A;ÿ…LÿÀÿ~ ’ÿ´æÀÿæ Aæ{þ Ó†ÿ¿ {¯ÿæàÿç ̄ ÿçÉ´æÓ LÿÀÿëô

Lÿç;ÿë FÜÿæLÿë Aæ{þ ̈ ÷þæ~ LÿÀÿç¯ÿæ ̄ ÿæLÿç $æF >
5. {¾Dô Sæ~ç†ÿçLÿ ̄ ÿç ÿ̄õˆÿç Ó†ÿ¿ {¯ÿæàÿç ̈ ÷†ÿçÏç†ÿ {ÜÿæB$æF, (¯ÿæ ̈ ÷þæ~ç†ÿ {ÜÿæB$æF) †ÿæÜÿæLÿë FLÿ D¨¨æ’ÿ¿

LÿëÜÿæ¾æF >
6. Sæ~ç†ÿçLÿ ̄ ÿç ÿ̄õˆÿçSëÝçLÿë ̈ ÷þæ~ LÿÀÿç̄ ÿæ ̈ æBô [ÿçSþ[ÿ †ÿLÿö FLÿ þëQ¿ Óæ™[ÿ A{s >
7. FLÿ ̈ ÷þæ~ Lÿ÷þæS†ÿ Sæ~ç†ÿçLÿ ̄ ÿNÿ¯ÿ¿SëÝçLÿÀÿ FLÿ A[ÿëLÿ÷þ ’ÿ´æÀÿæ Svÿç†ÿ > {SæsçF ̈ ÷þæ~{Àÿ $#̄ ÿæ ̈ ÷{†ÿ¿Lÿ

¯ÿç¯ÿõ̂ ÿç †ÿæLÿ}Lÿ μÿæ¯ÿ{Àÿ ̄ ÿç¯ÿõˆÿçÀÿë Lÿçºæ ̈ í¯ÿöÀÿë ̈ ÷þæ~ç†ÿ {ÜÿæB$#¯ÿæ Óç•æ;ÿ (D¨¨æ’ÿ¿) Àÿë Lÿçºæ FLÿ Ó´êLÿæ¾ö¿
Lÿçºæ FLÿ ̈ ÀÿçLÿÅÿ[ÿæÀÿë D•õ†ÿ {ÜÿæB$æF >
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2079þ {É÷~ê S~ç†ÿ

DˆÿÀÿþæÁÿæ/Óí`ÿ[ÿæ

APPENDIX 1

DˆÿÀÿþæÁÿæ� /� Óí`ÿ[ÿæ
A[ÿëÉêÁÿ[ÿê� 1.1

1. Üÿô,� 0 0 0
0

1 2 3
     B†ÿ¿æ’ÿç ÜÿÀÿ�q�{Àÿ J~æŠLÿ ̈ í‚ÿöÓóQ¿æ þš [ÿçAæ¾æB¨æÀÿç ÿ̄ >

2. 3 H�4 ÓóQ¿æ þš{Àÿ AÓóQ¿æ ̈ Àÿç{þß ÓóQ¿æ ÀÿÜÿç¨æÀÿç¯ÿ > {ÓSëÝçLÿë [ÿç‚ÿöß LÿÀÿç¯ÿæ ̈ •†ÿç {Üÿàÿæ

3 =  > {†ÿ{¯ÿ 6�ÓóQ¿æsç� >

3. > ̈ æ{oæsç ̈ Àÿç{þß ÓóQ¿æ�: 

4. (i) vÿçLÿú�(LÿæÀÿ~)�̈ í‚ÿöÓóQ¿æ Óþë’ÿæß{Àÿ S~[ÿÓóQ¿æ ÀÿÜÿç$æF >

(ii) μÿëàÿú,�D’ÿæÜÿÀÿ~ Ó´Àÿí̈ �– 2 AQƒÓóQ¿æ [ÿë{Üÿô >

(iii) μÿëàÿú,�D’ÿæÜÿÀÿ~ Ó´Àÿí̈   ̈ Àÿç{þß ÓóQ¿æ Lÿç;ÿë AQƒÓóQ¿æ [ÿë{Üÿô >

A[ÿëÉêÁÿ[ÿê�1.2

1. (i) vÿçLÿú, ̄ ÿæÖ¯ÿÓóQ¿æ {ÜÿDdç A¨Àÿç{þß H ̈ Àÿç{þßÓóQ¿æÀÿ þçÉ÷~ >

(ii) μÿëàÿú, {Lÿò~Óç S~[ÿÓóQ¿æÀÿ J~æŠLÿ ̄ ÿSöþíÁÿ [ÿ$æF >

(iii) μÿëàÿú, D’ÿæÜÿÀÿ~ Ó´Àÿí¨�2 ̄ ÿæÖ¯ÿÓóQ¿æ Lÿç;ÿë A¨Àÿç{þß [ÿë{Üÿô >

2. [ÿë{Üÿô, D’ÿæÜÿÀÿ~ Ó´Àÿí¨�  = 2 FLÿ ¨Àÿç{þßÓóQ¿æ >

3. `ÿç†ÿ÷�1.8�{Àÿ $#¯ÿæ ̈ ÷~æÁÿêLÿë A{[ÿLÿ$Àÿ ̈ ë[ÿÀÿæ¯ÿõˆÿ LÿÀÿ > ̈ ÷${þ  ̈ {Àÿ ¨æB¯ÿ >
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2099þ {É÷~ê S~ç†ÿ

DˆÿÀÿþæÁÿæ/Óí`ÿ[ÿæ

A[ÿëÉêÁÿ[ÿê�1.3
1. (i) 0.36 AÓêþ ’ÿÉþçLÿ (ii) 0.09 , AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ

(iii) 4.125, ÓÓêþ ’ÿÉþçLÿ (iv) 0.230769 , AÓêþ Aæ¯ÿˆÿ} ’ÿÉþçLÿ

(v) 0.18  AÓêþ Aæ ÿ̄ˆÿ} ’ÿÉþçLÿ  (vi) 0.8225 ÓÓêþ ’ÿÉþçLÿ

2. 2 12 0.285714,
7 7
    3 13 0.428571,

7 7
    4 14 0.571428,

7 7
    5 15 0.714285,

7 7
  

 6 16 0.857142
7 7
  

3. (i) 2
3  [™Àÿç[ÿçA x = 0.666. . . {†ÿ{¯ÿ 10x = 6.666. . . Lÿçºæ, 10x = 6 + x Lÿçºæ , x = 6 2

9 3
 ]

(ii) 43
90 (iii) 1

999

4. 1 [™Àÿç[ÿçA x = 0.9999. . ..{†ÿ{¯ÿ 10 x = 9.999. . . Lÿçºæ, 10 x  = 9 + x  Lÿçºæ, x  = 1]

5. 0.0588235294117647

6. q Àÿ {þòÁÿçLÿ Së~[ÿêßLÿSëÝçLÿÀÿ Wæ†ÿ{Àÿ�2�Lÿçºæ�5�Lÿçºæ Dμÿß ÀÿÜÿç$æF >
7. 0.01001000100001. . ., 0.202002000200002. . ., 0.003000300003. . .

8. 0.75075007500075000075. . ., 0.767076700767000767. . ., 0.808008000800008. . .

9. (i) H (v) A¨Àÿç{þßÓóQ¿æ; (ii), (iii) H (iv) ̈ Àÿç{þßÓóQ¿æ

A[ÿëÉêÁÿ[ÿê�1.4
1. (i) A¨Àÿç{þßÓóQ¿æ (ii) ̈ Àÿç{þßÓóQ¿æ   (iii) ̈ Àÿç{þßÓóQ¿æ

(iv) A¨Àÿç{þßÓóQ¿æ (v) A¨Àÿç{þßÓóQ¿æ
2. (i) 6 3 2 2 3 6   (ii) 6 (iii) 7 2 10 (iv) 3

3. Fvÿæ{Àÿ {Lÿò~Óç ̄ ÿç{Àÿæ™æ μÿæÌ [ÿæÜÿ] > þ{[ÿÀÿQ {¾ {¾{†ÿ{¯ÿ{Áÿ {Lÿò~Óç ’ÿíÀÿ†ÿæLÿë {Ôÿàÿú Lÿçºæ A[ÿ¿
{Lÿò~Óç D¨LÿÀÿ~{Àÿ þæ¨ {†ÿ{¯ÿ †ÿë{þ ̈ ÷æß ¾ëNÿçÓóS†ÿ þíàÿ¿ ̈ æB ÿ̄ > {†ÿ~ë c Lÿçºæ d Lÿë A¨Àÿç{þß
ÓóQ¿æ {¯ÿæàÿç Üÿõ’ÿßèÿþ LÿÀÿ[ÿæÜÿ] >

4. `ÿç†ÿ÷ 1.17 Lÿë A[ÿëšæ[ÿ LÿÀÿ >

5. (i) 7
7

(ii) 7 6 (iii) 5 2
3
 (iv) 7 2

3

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2119þ {É÷~ê S~ç†ÿ

DˆÿÀÿþæÁÿæ/Óí`ÿ[ÿæ

A[ÿëÉêÁÿ[ÿê�1.5

1. (i) 8 (ii) 2 (iii) 52.(i) 27 (ii) 4 (iii) 8 (iv)
1 1

3 –13 31 (125) 5 5
5

  
  

 

3. (i)
13
152 (ii) 3–21 (iii)

1
411 (iv)

1
256       4. D   5. D

A[ÿëÉêÁÿ[ÿê�2.1

1. (i) H (ii) FLÿ ̀ ÿÁÿÀÿæÉç ̄ ÿçÉçÎ ̄ ÿÜÿë¨’ÿê,�(v)�{ÜÿDdç�3�̀ ÿÁÿÀÿæÉç ¯ÿçÉçÎ ¯ÿÜÿë¨’ÿê

(iii), (iv) ̄ ÿÜÿë¨’ÿê [ÿë{Üÿô LÿæÀÿ~ FÜÿç ̄ ÿÜÿë¨’ÿê{Àÿ ̈ ÷{†ÿ¿Lÿ ̀ ÿÁÿÀÿæÉçÀÿ Wæ†ÿ ™[ÿ ̈ í‚ÿöÓóQ¿æ [ÿë{Üÿô >

2. (i) 1 (ii) –1 (iii)
2

(iv) 0

3. 3x35 – 4; 2 y100 (†ÿë{þ μÿçŸ μÿçŸ ÓÜÿS {[ÿB AæD {Lÿ{†ÿæsç ¯ÿÜÿë¨’ÿê {àÿQ#¨æÀÿç¯ÿ >)
4. (i) 3 (ii) 2 (iii) 1 (iv) 0

5. (i) ¯ÿSö (ii) W[ÿ (iii) ¯ÿSö (iv) {ÀÿQêß

(v) {ÀÿQêß (vi) ¯ÿSö (vii) W[ÿ
  6. B

A[ÿëÉêÁÿ[ÿê�2.2
1. (i) 3 (ii) –6 (iii) –3

2. (i) 1, 1, 3 (ii) 2, 4, 4 (iii) 0, 1, 8 (iv) –1, 0, 3

3. (i) Üÿô (ii) [ÿæÜÿ] (iii) Üÿô (iv) Üÿô

(v) Üÿô (vi) Üÿô

(vii) ¯ÿÜÿë¨’ÿêÀÿ 1
3

  FLÿ Éí[ÿ¿þíàÿ¿ Lÿç;ÿë� 2
3

 Éí[ÿ¿þíàÿ¿ [ÿë{Üÿô (viii) [ÿë{Üÿô

4. (i) –5 (ii) 5 (iii) 5
2
 (iv) 2

3

(v) 0 (vi) 0 (vii) d
c
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2139þ {É÷~ê S~ç†ÿ

DˆÿÀÿþæÁÿæ/Óí`ÿ[ÿæ

                    A[ÿëÉêÁÿ[ÿê�2.3
  1. (x + 1), (i) Àÿ Së~[ÿêßLÿ Lÿç;ÿë�(ii), (iii) H (iv) Së~[ÿêßLÿ [ÿë{Üÿô

2. (i) Üÿô (ii) [ÿæÜÿçô (iii) Üÿô

3. (i) –2 (ii) 2 2  (iii) 2 1 (iv) 3
2

4. (i) (3x – 1) (4x – 1)   (ii) (x + 3) (2x + 1)  (iii)  (2x + 3) (3x – 2) (iv)  (x + 1) (3x – 4)

5. (i) (x – 2) (x – 1) (x + 1) (ii) (x + 1) (x + 1) (x – 5)

(iii) (x + 1) (x + 2) (x + 10) (iv) (y – 1) (y + 1) (2y + 1)

A[ÿëÉêÁÿ[ÿê�2.4
1. (i) x2 + 14x + 40  (ii) x2 – 2x – 80 (iii) 9x2 – 3x – 20

(iv)y4 – 9
4

(v) 9 – 4x2

2. (i) 11021 (ii) 9120 (iii) 9984

3. (i) (3x + y) (3x + y)  (ii) (2y – 1) (2y – 1)   (iii) 10 10
y y

x x       
   

4. (i) x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz

(ii) 4x2 + y2 + z2 – 4xy – 2yz + 4xz

(iii) 4x2 + 9y2 + 4z2 – 12xy + 12yz – 8xz

(iv)9a2 + 49b2 + c2 – 42ab + 14bc – 6ac

(v) 4x2 + 25y2 + 9z2 – 20xy – 30yz + 12xz

(vi)
2 2

1
16 4 4 2
a b ab a

b    

5. (i) (2x + 3y – 4z) (2x + 3y – 4z)  (ii) 2 2 2 2 2 2x y z x y z     

6. (i) 8x3 + 12x2 + 6x + 1       (ii) 8a3 – 27b3 – 36a2b + 54ab2

(iii)  3 227 27 9 1
8 4 2

x x x   (iv) 
2

3 3 28 42
27 3

xy
x y x y  

1.
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7. (i) 970299 (ii) 1061208 (iii) 994011992

8. (i) (2a + b)(2a + b)(2a + b) (ii) (2a – b)(2a – b)(2a – b)

(iii) (3 – 5a)(3 – 5a)(3 – 5a) (iv)(4a – 3b)(4a – 3b)(4a – 3b)

(v) 1 1 13 3 3
6 6 6

p p p          
     

10. (i) (3y + 5z) (9y2 + 25z2 – 15yz) (ii) (4m – 7n) (16m2 + 49n2 + 28mn)

11. (3x + y + z) (9x2 + y2 + z2 – 3xy – yz – 3xz)

12. RHS Lÿë ÓÀÿÁÿLÿÀÿ

13. A{μÿ’ÿ VIII {Àÿ�x + y + z = 0 [ÿçA

14. (i) –1260 , þ{[ÿLÿÀÿ a = –12, b = 7, c = 5 Fvÿæ{Àÿ�a + b + c = 0. Q13 {Àÿ ’ÿçAæ¾æB$#¯ÿæ
üÿÁÿæüÿÁÿLÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ > (ii) 16380

15. (i) {SæsçF Ó»¯ÿ¿ Óþæ™æ[ÿ {ÜÿDdç, {’ÿðW¿ö = 5a – 3, ¨÷× = 5a – 4

(ii) {SæsçF Ó»æ¯ÿ¿ Óþæ™æ[ÿ {ÜÿDdç, {’ÿðW¿ö = 7y – 3,¨÷× = 5y + 4

16. (i) {SæsçF Ó»¯ÿ¿ Óþæ™æ[ÿ {ÜÿDdç,�3, x H x – 4

(ii) {SæsçF Ó»¯ÿ¿ Óþæ™æ[ÿ {ÜÿDdç,�4k, 3y + 5 H y – 1

17. x, x+2 F¯ÿó x+2

A[ÿëÉêÁÿ[ÿê�3.1
1. þ{[ÿLÿÀÿ {þf {ÜÿDdç Óþ†ÿÁÿ ̈ ÷{’ÿÉ F¯ÿó ̄ ÿ†ÿêsç {ÜÿDdç ̄ ÿç¢ÿë >

{þf D¨{Àÿ àÿºμÿæ{¯ÿ $#̄ ÿæ ¾{Lÿò~Óç ’ÿëBsç ™æÀÿLÿë [ÿçA >
àÿºæ ™æÀÿÀÿë ¯ÿ†ÿê þš{Àÿ $#¯ÿæ ’ÿíÀÿ†ÿæLÿë {¾æSLÿÀÿ > ™Àÿç[ÿçA
†ÿæÜÿæ {ÜÿDdç 25�{Ó.þç. > ̈ ë~ç {dæs ™æÀÿÀÿë ̄ ÿ†ÿê þš{Àÿ $#¯ÿæ
’ÿíÀÿ†ÿæLÿë {¾æSLÿÀÿ > †ÿæÜÿæ�30 {Ó.þç. {¯ÿæàÿç μÿæ¯ÿ > ¯ÿˆÿöþæ[ÿ
¯ÿ†ÿêÀÿ ×æ[ÿLÿë�(30,25)�Lÿçºæ�(25,30)�Àÿí{¨ {àÿQ#¨æÀÿç¯ÿæ > FÜÿæ
†ÿë{þ {[ÿB$#¯ÿæ ™æÝç D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ  >

25 cm
Lamp

30 cm
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2. [ÿçþ§{Àÿ ’ÿçAæ¾æB$#̄ ÿæ ̀ ÿç†ÿ÷{Àÿ {SæsçF ÓæÜÿçÀÿ {¾æf[ÿæ ’ÿÉöæ¾æBdç >

D¨{ÀÿæNÿ `ÿç†ÿ÷{Àÿ dLÿ-ÓæÜÿç (cross-streets) ’ÿëBsç `ÿçÜÿ§s LÿÀÿæ¾æBdç > {ÓSëÝçLÿ Ó´†ÿ¦ μÿæ¯ÿ{Àÿ
þçÁÿç$æF LÿæÀÿ~ {ÓSëÝçLÿë ̀ ÿçÜÿ§s LÿÀÿç¯ÿæ ̈ æBô Aæ{þ ’ÿëBsç ̄ ÿçμÿçŸ ÓÀÿÁÿ{ÀÿQæ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿçAdë >

A[ÿëÉêÁÿ[ÿê�3.2
1. (i)x - Aä H�y - Aä (ii) ̈ æ’ÿ (iii) þíÁÿ¯ÿç¢ÿë
2. (i)(– 5, 2) (ii) (5, –5) (iii) E (iv) G (v) 6 (vi) – 3 (vii) (0, 5) (viii) (–3, 0)

   3. (B)

A[ÿëÉêÁÿ[ÿê�4.1
1. x – 2y = 0

2. (i) 2x + 3y – 9.35  = 0; a = 2, b = 3, c = – 9.35

(ii) x – 5
y  – 10 = 0; a = 1, b = 1 ,

5
  c = –10

(iii) –2x + 3y – 6 = 0; a = –2, b = 3, c = –6

(iv)1.x – 3y + 0 = 0; a = 1, b = –3, c = 0

(v) 2x + 5y + 0 = 0; a = 2, b = 5, c = 0

(vi)3x + 0.y + 2 = 0; a = 3, b = 0, c = 2

(vii) 0.x + 1.y – 2 = 0; a = 0, b = 1, c = –2

(viii) –2x + 0.y + 5 = 0; a = –2, b = 0, c = 5

CW

S

N

Street 1
Street 2
Street 3

St
re

et
 1

St
re

et
 2

St
re

et
 3

St
re

et
 4

St
re

et
 5

E

Street 4
Street 5

Óæ
Üÿç

Óæ
Üÿç

Óæ
Üÿçó

Óæ
Üÿç

Óæ
Üÿç

ÓæÜÿç
ÓæÜÿçó
ÓæÜÿçó
ÓæÜÿçó
ÓæÜÿçó
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A[ÿëÉêÁÿ[ÿê�4.2
1. (iii) LÿæÀÿ~ ̈ ÷†ÿç x ̈ æBô y Àÿ A[ÿëÀÿí̈  þíàÿ¿ ÀÿÜÿç$æF,{ÓÜÿçμÿÁÿç ̈ ÷†ÿç�y ̈ æBô�x Àÿ A[ÿëÀÿí¨ þíàÿ¿ ÀÿÜÿç$æF >

2. (i) (0, 7), (1, 5), (2, 3), (4, –1)

(ii) (1, 9 – ), (0, 9), (–1, 9 + ), 9 , 0 
 
 

(iii) (0, 0), (4, 1), (– 4, 1), 12,
2

 
 
 

3. (i) [ÿë{Üÿô (ii) [ÿë{Üÿô (iii) Üÿô (iv) [ÿë{Üÿô (v) [ÿë{Üÿô
4. 7

A[ÿëÉêÁÿ[ÿê�5.1
1. (i) μÿëàÿú, FÜÿæ Éçäæ$öêZÿ ’ÿǽÀÿæ {’ÿQæ¾æB ̈ æÀÿç¯ÿ >

(ii) μÿëàÿú, FÜÿæ 5.1�AμÿçSõÜÿê†ÿÀÿ ̄ ÿç¨Àÿê†ÿ
(iii) vÿçLÿú (2ß Ó´êLÿæ¾¿ö)
(iv) vÿçLÿú, ’ÿëBsç FLÿæ ¯ÿõˆÿLÿë {SæsçF D¨{Àÿ A[ÿ¿sç ÀÿQ#{àÿ {ÓÜÿç ’ÿëBsç FLÿêμÿí†ÿ ÜÿëF > {†ÿ~ë

{ÓSëÝçLÿÀÿ {Lÿ¢ÿ÷ H ̄ ÿõ ÿ̂ ̈ ÀÿçÓÀÿ þš FLÿêμÿí†ÿ ÜÿëF > {†ÿ~ë {ÓSëÝçLÿÀÿ ̄ ÿ¿æÓæ•ö þš FLÿêμÿí†ÿ
ÜÿëF >

(v) vÿçLÿú, BßëLÿâçÝúZÿ ̈ ÷$þ AμÿçSõÜÿê†ÿ
3. Éçäæ$öêþæ{[ÿ LÿÀÿç$#̄ ÿæ †ÿæàÿçLÿæÀÿë Aæ{þ A{[ÿLÿ AÓójæLÿõ†ÿ ̈ ’ÿ {’ÿQ#̈ æÀÿç̄ ÿæ > {ÓSëÝçLÿ ×çÀÿ > LÿæÀÿ~

’ÿëBsç ̄ ÿçμÿçŸ Ó¢ÿμÿöLÿë A[ÿëšæ[ÿ Lÿ{àÿ (i) {Àÿ ’ÿçAæ¾æB$#¯ÿæ�A H B ̄ ÿç¢ÿë {’ÿB ¾æD$#̄ ÿæ {ÀÿQæ D¨{Àÿ
A, B Àÿ þš{Àÿ�C ̄ ÿç¢ÿë ÀÿÜÿç$#̄ ÿæ f~æ¨Ýëdç >�(ii) Àÿë�A H B ̄ ÿç¢ÿë {’ÿB ¾æD$#¯ÿæ {ÀÿQæ D¨{Àÿ, {ÀÿQæ
D¨Àÿç× {ÜÿæB[ÿ$#¯ÿæ FLÿ ̄ ÿç¢ÿë �C {[ÿB¨æÀÿç¯ÿæ >
FÜÿç Ó´êLÿæ¾¿öSëÝçLÿ BßëLÿâçÝúZÿ Ó´êLÿæ¾¿öLÿë A[ÿëÓÀÿ~ LÿÀÿë[ÿæÜÿ] > Lÿç;ÿë FÜÿæ AμÿçSõÜÿê†ÿ 5.1Lÿë A[ÿëÓÀÿ~
LÿÀÿëdç >

4. AC = BC
{†ÿ~ë, AC + AC = BC + AC (Óþæ[ÿ ̄ ÿÖìLÿë Óþæ[ÿ ̄ ÿÖì ÓÜÿ {¾æSLÿÀÿç¯ÿæ ’ÿ´æÀÿæ)

   A†ÿF¯ÿ 2AC = AB (BC + AC R�AB FLÿêμÿí†ÿ ÜÿëF )
A†ÿF¯ÿ AC = 1

2
 AB

5. C H D ̄ ÿç¢ÿë ’ÿëBsç� AB D¨{Àÿ ’ÿëBsç þš ̄ ÿç¢ÿë {¯ÿæàÿç FLÿ A×æßê A[ÿëþæ[ÿ LÿÀÿ > ̄ ÿˆÿöþæ[ÿ C H D ’ÿëBsç
μÿçŸ μÿçŸ ̄ ÿç¢ÿë [ÿë{Üÿô {¯ÿæàÿç ’ÿÉöæA >

6. AC = BD     (¨÷’ÿˆÿ) (1)
AC = AB + BC ( B ¯ÿç¢ÿë�A H C Àÿ þš¯ÿç¢ÿë�) (2)
BD = BC + CD ( C ̄ ÿç¢ÿë�B H�D Àÿ þš¯ÿç¢ÿë�) (3)
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(2) H�(3) Lÿë�(1) {Àÿ ¨÷†ÿç×æ¨[ÿ Lÿ{àÿ

AB + BC = BC + CD

{†ÿ~ë,  AB = CD (Óþæ[ÿ ̄ ÿÖìÀÿë Óþæ[ÿ ̄ ÿÖì ̄ ÿç{ßæSLÿ{àÿ)

7. LÿæÀÿ~ ̈ õ$#¯ÿêÀÿ {¾{Lÿò~Óç AóÉ ̈ æBô, {¾{Lÿò~Óç ̄ ÿÖì ̈ æBô FÜÿæ Ó†ÿ¿ > FÜÿæ Óæ¯ÿöf[ÿê[ÿ Ó†ÿ¿ >
A[ÿëÉêÁÿ[ÿê�6.1

1. 30°, 250° 2. 126° 4. FLÿæ ¯ÿç¢ÿë{Àÿ ÓþÖ {Lÿæ~Àÿ ÓþÎç = 360°

5. QOS = SOR + ROQ F¯ÿó POS = POR – SOR. 6. 122°, 302°

A[ÿëÉêÁÿ[ÿê 6.2

1. 126° 2. 126°, 36°, 54° 3. 60° 4. 50°, 77°

5. Aæ¨†ÿ[ÿ {Lÿæ~�R�¨÷†ÿçüÿÁÿ[ÿ {Lÿæ~ >�B ¯ÿç¢ÿë vÿæ{Àÿ�BE  PQ AZÿ[ÿ LÿÀÿ F¯ÿó�C ¯ÿç¢ÿë vÿæ{Àÿ
CF RS AZÿ[ÿ LÿÀÿ >

6. A                  7. B
A[ÿëÉêÁÿ[ÿê�A1.1

1. (i) μÿëàÿú : ̄ ÿÌöLÿë�12�þæÓ
(ii) AØÎ†ÿæ :�{SæsçF ̄ ÿÌö{Àÿ ’ÿê¨æ¯ÿÁÿê ÉëLÿ÷̄ ÿæÀÿ ̈ Ýç¨æ{Àÿ Lÿçºæ [ÿ¨Ýç¨æ{Àÿ
(iii) AØÎ†ÿæ�:�̄ ÿÌööÀÿ {LÿDô Óþß{Àÿ {Üÿ{àÿ þSæ™#Àÿ †ÿæ¨þæ†ÿ÷æ 26° C ÀÿÜÿç¨æ{Àÿ
(iv) Ó¯ÿö’ÿæ Ó†ÿ¿
(v) μÿëàÿú : LÿëLÿëÀÿ Dxÿç̈ æ{Àÿ [ÿæÜÿçô
(vi) AØÎ†ÿæ�:�A™#̄ ÿÌö{Àÿ {üÿ¯ÿõßæÀÿê þæÓ 29�’ÿç[ÿ ÜÿëF

2. (i) μÿëàÿú : ̀ ÿ†ÿëμÿëöfÀÿ A;ÿ×… {Lÿæ~Àÿ ÓþÎç�360°
(ii) vÿçLÿú (iii) vÿçLÿú (iv) vÿçLÿú
(v) μÿëàÿú : D’ÿæÜÿÀÿ~ Ó´Àÿí¨�7 + 5 = 12 ¾æÜÿæ A¾ëS½ ÓóQ¿æ [ÿë{Üÿô >

3. (i) 2 A{¨äæ ̄ ÿõÜÿˆÿÀÿ ÓþÖ {þòÁÿçLÿ ÓóQ¿æ A¾ëS½ >
(ii) FLÿ S~[ÿÓóQ¿æÀÿ ’ÿëBSë~ Ó ÿ̄ö’ÿæ ¾ëS½ÓóQ¿æ ÜÿëF >
(iii) x > 1 ¨æBô� 3x + 1 > 4 ÜÿëF >�
(iv) x  0 ̈ æBô  x3  0 ÜÿëF >
(v) Óþ¯ÿæÜÿë †ÿ÷çμÿëfÀÿ þšþæ FLÿ {Lÿæ~ Óþ’ÿ´çQƒLÿ þš A{s >
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A[ÿëÉêÁÿ[ÿê�A1.2

1. (i) þ[ÿëÌ¿ {þÀÿë’ÿƒê�(ii) [ÿë{Üÿô, ’ÿç{[ÿÉúÀÿ ̄ ÿæÁÿ A[ÿ¿ LÿçF Lÿæsç {[ÿB$æB¨æ{Àÿ >�(iii) SëàÿæSúÀÿ
àÿæàÿ fççμÿ Adç >  (iv) AæÓ;ÿæ Lÿæàÿç {Lÿ[ÿæÁÿ Óüÿæ LÿÀÿç̄ ÿæ ̈ æBô Aæ{þ [ÿç‚ÿöß {[ÿàÿë�(v) àÿæq $#̄ ÿæ ÓþÖ
¨Éë LÿëLÿëÀÿ {Üÿ¯ÿæ Aæ¯ÿÉ¿Lÿ [ÿæÜÿ] > D’ÿæÜÿÀÿ~ þCôÌç, þæZÿÝ, ̄ ÿçÀÿæÝç B†ÿ¿æ’ÿçÀÿ àÿæq $æF >

2. †ÿë{þ B H�8�Lÿë HàÿsæB¯ÿæLÿë ̈ Ýç¯ÿ > ¾’ÿç  B Àÿ A[ÿ¿¨{s ¾ëS½ÓóQ¿æ ÀÿÜÿç{àÿ {†ÿ{ ÿ̄ [ÿçßþ μÿèÿ ÜÿëF>
¾’ÿç  B Àÿ A[ÿ¿¨{s ̄ ÿ¿q[ÿ ̄ ÿ‚ÿö Àÿ{Üÿ {†ÿ{¯ÿ [ÿçßþ μÿèÿ ÜÿëF >

A[ÿëÉêÁÿ[ÿê�A1.3

1. †ÿç{[ÿæsç Ó»æ¯ÿ¿ ̈ ÀÿçLÿÅÿ[ÿæ {Üÿàÿæ :
(i) {¾{Lÿò~Óç�3sç Lÿ÷þçLÿ ¾ëS½ÓóQ¿æÀÿ Së~üÿÁÿ ¾ëS½ÓóQ¿æ >�(ii) {¾{Lÿò~Óç�3sç Lÿ÷þçLÿ ¾ëS½ÓóQ¿æÀÿ
Së~üÿÁÿ�4�’ÿ´æÀÿæ ̄ ÿçμÿNÿ ÜÿëF >�(iii) {¾{Lÿò~Óç�3sç Lÿ÷þçLÿ ¾ëS½ÓóQ¿æÀÿ Së~üÿÁÿ�6�’ÿ´æÀÿæ ̄ ÿçμÿNÿ ÜÿëF >

2. 4$ö ™æÝç�: 1 3 3 1 =113; 5þ ™æÝç�: 1 4 6 4 1=114; 4$ö ™æÝç F¯ÿó�5þ ™æÝç ̈ ÀÿçLÿÅÿ[ÿæ Aæ{Ó >
115  15101051 F~ë FÜÿæ ¨÷¾ëf¿ [ÿë{Üÿô >

3. T4 + T5 =25 = 52 ; Tn – 1 + Tn = n2.
4. 1111112 = 12345654321 ; 11111112 = 1234567654321
5. Éçäæ$öêþæ[ÿZÿÀÿ Ó´†ÿ… Óþæ™æ[ÿ > D’ÿæÜÿÀÿ~ Ó´Àÿí¨ ßëLÿâçÝú Ó´êLÿæ¾¿ö >

A[ÿëÉêÁÿ[ÿê A1.4

1. (i) †ÿë{þ {¾{Lÿò~Óç μÿçŸ μÿçŸ ̄ ÿæÜÿë ̄ ÿçÉçÎ ’ÿëBsç †ÿ÷çμÿëfÀÿ D’ÿæÜÿÀÿ~ {’ÿB¨æÀÿç̄ ÿ ¾æÜÿæÀÿ {Lÿæ~SëÝçLÿ
Óþæ[ÿ >

(ii) ÀÿºÓúÀÿ ÓþÖ ̄ ÿæÜÿë Óþæ[ÿ Lÿç;ÿë FÜÿæ ̄ ÿSö{ä†ÿ÷ {ÜÿæB[ÿ¨æ{Àÿ >
(iii) Aæß†ÿ{ä†ÿ÷Àÿ Óþæ[ÿ {Lÿæ~ $æF Lÿç;ÿë ¯ÿSö{ä†ÿ÷{Àÿ {ÜÿæB[ÿ¨æ{Àÿ >
(iv) a = 3 H b = 4 ¨æBô DNÿçsç Ó†ÿ¿ {ÜÿæB[ÿ¨æ{Àÿ >
(v) n = 11 {Üÿ{àÿ 2n2 + 11 = 253 {þòÁÿçLÿ ÓóQ¿æ [ÿë{Üÿô >
(vi) n = 41 {Üÿ{àÿ�n2 – n  + 41 {þòÁÿçLÿ ÓóQ¿æ [ÿë{Üÿô >

2. Éçäæ$öêþæ[ÿZÿ Ó´êß Óþæ™æ[ÿ >
3. ™Àÿç[ÿçA x F¯ÿó y ’ÿëBsç A¾ëS½ÓóQ¿æ > {†ÿ{¯ÿ {¾{Lÿò~Óç S~[ÿÓóQ¿æ m ¨æBô�x = 2m +1 F¯ÿó

{¾{Lÿò~Óç S~[ÿÓóQ¿æ n ¨æBô y = 2n + 1 >
x + y = 2 (m + n + 1) > A†ÿF¯ÿ  x + y, 2 ’ÿ´æÀÿæ ̄ ÿçμÿNÿ F¯ÿó ¾ëS½ÓóQ¿æ >

4. ¨÷É§ 3 {’ÿQ�xy = (2m + 1)(2n + 1) = 2 (2mn + m + n) + 1
x y ,�»2μ�’ÿ´æÀÿæ A¯ÿçμÿæf¿ F~ë FÜÿæ A¾ëS½ ÓóQ¿æ >
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5. 2n, 2n + 2 H 2n + 4 {ÜÿDdç †ÿç{[ÿæsç Lÿ÷þçLÿ ¾ëS½ÓóQ¿æ > {†ÿ{¯ÿ {ÓSëÝçLÿÀÿ {¾æSüÿÁÿ
6(n + 1), �»6μ�’ÿ´æÀÿæ ¯ÿçμÿæf¿ >

7. (i) ™Àÿç[ÿçA †ÿëþÀÿ þíÁÿ ÓóQ¿æ�n > {†ÿ{ ÿ̄ Aæ{þ [ÿçþ§μÿÁÿç LÿÀÿç¯ÿæ >
n  2n  2 n + 9  2 n +  9 + n = 3n + 9   

3 9
3

n   = n + 3   n + 3 + 4 = n + 7 
n + 7 – n = 7.

(ii) þ{[ÿÀÿQ {¾ 7 × 11 × 13 = 1001 > {¾{Lÿò~Óç 3�AZÿ ̄ ÿçÉçÎ ÓóQ¿æ ™Àÿç[ÿçA abc >
{†ÿ{¯ÿ abc × 1001 = abcabc {†ÿ~ë�»6μ�AZÿ ¯ÿçÉçÎ ÓóQ¿æ abcabc,�7, 11 H 13 ’ÿ´æÀÿæ
¯ÿçμÿNÿ ÜÿëF >
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