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Óyï≈̨ y

!¢«˛yÓ˚ ≤ÃÜ,̨ ï˛ !ÓÜ˛y Ï̂¢Ó˚ çlƒñ !¢«˛y Ï̂Ü˛ Î%̂ Ïày˛õ Ï̂Îyà# Ü˛ Ï̂Ó˚ ˆï˛y°yÓ˚ çlƒ ≤Ã Ï̂Î˚yçl !¢«˛y§ÇÜ ̨ yhs˝

!lÓ˚hs˝Ó˚ à Ï̂Ó£Ïîy– ≤Ã Ï̂Î˚yçl !¢«˛y §Ç!Ÿ’T˛ §Ü˛° Ï̂Ü˛ §Ù Ï̂Î˚Ó˚ § Ï̂Aà § Ï̂Aà ≤Ã!¢!«˛ï˛ Ü˛Ó˚y ~ÓÇ ≤Ã Ï̂Î˚yçl#Î˚

!¢ál §yÙ@˝Ã#ñ ˛õyë˛ƒÜ ̨ Ù G ˛õyë˛ƒ˛õ%hflÏ̂ ÏÜ˛Ó˚ !ÓÜ˛y¢ §yôl Ü˛Ó˚y– ~§ !§ •z xyÓ˚ !ê˛ !e˛õ%Ó˚y Ó˚y Ï̂çƒÓ˚ !¢«˛yÓ˚

!ÓÜ˛y Ï̂¢ ~§Ó Ü˛yç §%ly Ï̂ÙÓ˚ § Ï̂Aà Ü˛ Ï̂Ó˚ xy§ Ï̂SÈ– !¢«˛yÌ#≈Ó˚ Ùyl!§Ü˛ñ ˆÓÔ!ÂôÜ˛ G §yÙy!çÜ˛ !ÓÜ˛y Ï̂¢Ó˚

çlƒ ~§ !§ •z xyÓ˚ !ê˛ ˛õyë˛ƒÜ ˛ÙˆÏÜ˛ xyˆÏÓ˚y !ÓK˛yl§¡øï˛ñ ly®!lÜ˛ ~ÓÇ Ü˛yÎ≈Ü˛Ó˚ Ü˛Ó˚ÓyÓ˚ Ü˛yç Ü˛ˆÏÓ˚

ã˛ Ï̂° Ï̂SÈ– Ü˛Ó˚y • Ï̂FSÈ §%!l!ò≈T˛ ˛õ!Ó˚Ü˛“lyÓ˚ xô# Ï̂l–

~•z ˛õ!Ó˚Ü˛“lyÓ˚ xyGï˛yÎ˚ ˛õyë˛ƒÜ ̨ Ù G ˛õyë˛ƒ˛õ%hflÏ̂ ÏÜ˛Ó˚ ˛õy¢y˛õy!¢ !¢¢%̂ ÏòÓ˚ !¢ál §«˛Ùï˛y Ó,!ÂôÓ˚

çlƒ ˜ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ GÎ˚yÜ≈˛ Ó%Ü˛ Óy xl%¢#°l ˛õ%hflÏÜ˛– ≤Ã§Aàï˛ í˛zˆÏÕ‘áƒñ SÈyeÈüÈSÈye#ˆÏòÓ˚ §Ù§ƒyÓ˚

§Ùyôyl Ï̂Ü˛ §•çï˛Ó˚ Ü˛Ó˚yÓ˚ ° Ï̂«˛ƒ ~ÓÇ ï˛y Ï̂òÓ˚ !¢ál Ï̂Ü˛ xy Ï̂Ó˚y §•ç G §yÓ°#° Ü˛Ó˚yÓ˚ çlƒ Ó˚yçƒ

§Ó˚Ü˛yÓ˚ ~Ü˛!ê˛ í ẑ̨ Ïòƒyà @˝Ã•î Ü˛ Ï̂Ó˚̂ ÏSÈñ ÎyÓ˚ lyÙ Ú≤ÃÎ˚y§Û– ~•z ≤ÃÜ˛ Ï̂“Ó˚ xô# Ï̂l ~§ !§ •z xyÓ˚ !ê˛ ~ÓÇ

ˆç°y !¢«˛y xy!ôÜ˛y!Ó˚Ü˛Ó˚y !Ó!¢T˛ !¢«˛Ü˛ˆÏòÓ˚ §•yÎ˚ï˛y @˝Ã•ˆÏîÓ˚ ÙyôƒˆÏÙ ≤ÃÌÙ ˆÌˆÏÜ˛ myò¢ ˆ◊!îÓ˚

SÈyeÈüÈSÈye# Ï̂òÓ˚ çlƒ GÎ˚yÜ≈̨  Ó%Ü˛à%̂ Ï°y §%ã˛yÓ%̊Ë˛y Ï̂Ó ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚̂ ÏSÈl– £Ï¤˛ ˆÌ Ï̂Ü˛ xT˛Ù ˆ◊!î ˛õÎ≈hs˝ !ÓK˛ylñ

à!îï˛ñ •zÇ Ï̂Ó˚!çñ ÓyÇ°y G §Ùyç!ÓòƒyÓ˚ GÎ˚yÜ≈̨  Ó%Ü˛ ˜ï˛!Ó˚ • Ï̂Î˚̂ ÏSÈ– lÓÙ ò¢Ù ˆ◊!îÓ˚ çlƒ • Ï̂Î˚̂ ÏSÈ à!îï˛ñ

!ÓK˛ylñ §Ùyç!Óòƒyñ •zÇˆÏÓ˚!ç G ÓyÇ°y– ~Ü˛yò¢ myò¢ ˆ◊!îÓ˚ SÈyeÈüÈSÈye#ˆÏòÓ˚ çlƒ •zÇˆÏÓ˚!çñ ÓyÇ°yñ

!•§yÓ¢yflfñ ˛õòyÌ≈!Óòƒyñ Ó˚§yÎ˚l!Óòƒyñ xÌ≈l#!ï˛ ~ÓÇ à!îï˛ •zï˛ƒy!ò !Ó£Ï̂ ÏÎ˚Ó˚ çlƒ ˜ï˛!Ó˚ • Ï̂Î˚̂ ÏSÈ GÎ˚yÜ≈̨

Ó%Ü˛– ~•z§Ó GÎ˚yÜ≈̨  Ó%̂ ÏÜ˛Ó˚ §y•y Ï̂Îƒ SÈyeÈüÈSÈye#Ó˚y K˛ylÙ)°Ü˛ !Ó!Ë˛ß¨ Ü˛yÎ≈ §¡õyòl Ü˛Ó˚̂ Ïï˛ ˛õyÓ˚̂ ÏÓ ~ÓÇ

ï˛y Ï̂òÓ˚ !ã˛hs˝y ≤Ã!Ü ̨ Î˚yÓ˚ ˆÎ fl∫yË˛y!ÓÜ˛ SÈ® Ó˚̂ ÏÎ˚̂ ÏSÈñ ï˛y Ï̂Ü˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ !Ó!Ë˛ß¨ §Ù§ƒyÓ˚ §Ùyôyl Ü˛Ó˚̂ Ïï˛

˛õyÓ˚̂ ÏÓ– ÓyÇ°y G •zÇ Ï̂Ó˚!ç í z̨Ë˛Î˚ Ë˛y£ÏyÎ˚ !°!áï˛ ~•z§Ó xl%¢#°l ˛õ%hflÏÜ˛ SÈyeÈüÈSÈye# Ï̂òÓ˚ Ù Ï̂ôƒ !ÓlyÙ)̂ Ï°ƒ

!Óï˛Ó˚î Ü˛Ó˚y • Ï̂Ó–

~•z í ẑ̨ Ïòƒy Ï̂à §Ü˛° !¢«˛yÌ#≈ x!ï˛¢Î˚ í z̨̨ õÜ,̨ ï˛ • Ï̂Ó– xyÙyÓ˚ !ÓŸªy§ñ xyÙy Ï̂òÓ˚ §Ü˛ Ï̂°Ó˚ §!Ü ̨ Î˚

~ÓÇ !lÓ˚°§ xÇ¢@˝Ã• Ï̂îÓ˚ Ùyôƒ Ï̂Ù !e˛õ%Ó˚yÓ˚ !¢«˛yçà Ï̂ï˛ ~Ü˛!ê˛ lï%̨ l !òà Ï̂hs˝Ó˚ í ẑ̨ Ïß√£Ï âê˛ Ï̂Ó– Óƒ!=˛àï˛

Ë˛y Ï̂Ó xy!Ù ã˛y•z ÎÌyÎÌ K˛y Ï̂lÓ˚ § Ï̂Aà § Ï̂Aà !¢«˛yÌ#≈Ó˚ §yÙ!@˝ÃÜ˛ !ÓÜ˛y¢ âê%̨ Ü˛ ~ÓÇ ï˛yÓ˚ xy Ï̂°y Ó˚y Ï̂çƒÓ˚

˛≤Ã!ï˛!ê˛ ˆÜ˛y Ï̂î SÈ!í ¸̨̂ ÏÎ˚ ˛õí Y̨Ü˛–

Ó˚ï˛l °y° lyÌ
Ùsf#

!¢«˛y òÆÓ˚
!e˛õ%Ó˚y §Ó˚Ü˛yÓ˚

åÓ˚ï˛l °y° lyÌä
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˛õ%hflÏÜ˛!ê˛ ÎyÓ˚y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈlÈüÈ˛õ%hflÏÜ˛!ê˛ ÎyÓ˚y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈlÈüÈ˛õ%hflÏÜ˛!ê˛ ÎyÓ˚y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈlÈüÈ˛õ%hflÏÜ˛!ê˛ ÎyÓ˚y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈlÈüÈ˛õ%hflÏÜ˛!ê˛ ÎyÓ˚y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈlÈüÈ

˛õ!Ó˚Ùyç≈lyÎ˚˛õ!Ó˚Ùyç≈lyÎ˚˛õ!Ó˚Ùyç≈lyÎ˚˛õ!Ó˚Ùyç≈lyÎ˚˛õ!Ó˚Ùyç≈lyÎ˚

.

í˛ı Ù!îÙÎ˚ ˛õy°ñ xƒyˆÏ§y!§ˆÏÎ˚ê˛ ≤ÃˆÏÊ˛§Ó˚

◊#Ùï˛# Ù!îò#˛õy §)eôÓ˚ñ ˆ°Ü˛ã˛yÓ˚yÓ˚

◊# Ù,îy° Ü˛y!hs˝ ˜Óòƒñ !¢«˛Ü˛

◊# çÎ˚ò#˛õ ˆã˛Ôô%Ó˚#ñ !¢«˛Ü˛

◊# !§ÂôyÌ≈ §)eôÓ˚ñ !¢«˛Ü˛

◊# ≤Ãò#˛õ ˆòÓlyÌñ !¢«˛Ü˛

◊# ˆ§yˆÏÙl ˆòÓlyÌñ !¢«˛Ü˛

◊# ≤Ã¢yhs˝ §Ó˚Ü˛yÓ˚ñ !¢«˛Ü˛

◊#Ùï˛# Ùô%!Ùï˛y ˆã˛Ôô%Ó˚#ñ !¢!«˛Ü˛y

◊# xî≈Ó Ü%˛ÙyÓ˚ Ó˚yÎ˚ñ !¢«˛Ü˛

◊# Ù,îy° Ü˛y!hs˝ ˜Óòƒñ !¢«˛Ü˛
◊# çÎ˚ò#˛õ ˆã˛Ôô%Ó˚#ñ !¢«˛Ü˛
◊# !°ê˛l ò_ñ !¢«˛Ü˛
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xôƒyÎ̊ Èü 1

§Çáƒy ˛õÂô!ï˛
(NUMBER SYSTEMS)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l Ù)°ò §Çáƒy (Rational Numbers) : ~Ü˛!ê˛ §Çáƒy Ï̂Ü˛ Ù)°ò §Çáƒy Ó°y •Î˚ Î!ò ~!ê˛ Ï̂Ü˛ 
p

q
 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚ñ ̂ Îáy Ï̂l

p ~ÓÇ q xá[˛ §Çáƒy q
 
≠ 0 –

l xÙ)°ò §Çáƒy (Irrational numbers) : ~Ü˛!ê˛ §Çáƒy Îy Ï̂Ü˛ 
p

q
 (ˆÎáy Ï̂l p ~ÓÇ q xá[˛ §Çáƒy ~ÓÇ q

 
≠ 0) xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢

Ü˛Ó˚y ÎyÎ˚ ly ï˛y Ï̂Ü˛ ~Ü˛!ê˛ xÙ)°ò §Çáƒy Ó°y •Î˚–

l §Ü˛° Ù)°ò ~ÓÇ xÙ)°ò §Çáƒy ~Ü˛!eï˛ • Ï̂Î˚ ÓyhflÏÓ §ÇáƒyÓ˚ §Ç@˝Ã• •Î˚–

l xÙ)°ò §ÇáƒyÓ˚ ò¢!ÙÜ˛ !ÓhflÏyÓ˚ •Î˚ x§#Ù xlyÓ,_–

l Ù)°ò §ÇáƒyÓ˚ ò¢!ÙÜ˛ !ÓhflÏyÓ˚ •Î˚ §§#Ù xÌÓy x§#Ù xyÓ,_–

l §Çáƒy ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ !Ó®%Ó˚ §y Į̈̂ õ Ï̂«˛ ~Ü˛!ê˛ xllƒ ÓyhflÏÓ §Çáƒy xy Ï̂SÈ–

l Î!ò r Ù)°ò ~ÓÇ s xÙ)°ò §Çáƒy •Î˚ñ r+s ~ÓÇ r–s xÙ)°ò • Ï̂Ó ~ÓÇ rs G 
r

s
 xÙ)°ò • Ï̂Óñ ˆÎáy Ï̂l r

 
≠ 0–

l ˆÎÈüÈˆÜ˛y Ï̂ly ôlydÜ˛ ÓyhflÏÓ §Çáƒy a ~ÓÇ b ~Ó˚ çlƒ !l¡¨!°!áï˛ x Ï̂Ë˛òà%̂ Ï°y !§Âô •Î˚ ı

i) ab a b= ii)   
a

b

a

b
=

iii)   a b a b a b+( ) −( ) = − iv)   a b a b a b+( ) −( ) = −2

v)    a b a ab b+( ) = + +
2

2

l Ü˛Ó˚î#ÈüÈ!lÓ˚§Ü˛ í z̨Í˛õyòÜ˛ (Rationalising factor) : Î!ò ò%!ê˛ xÙ)°ò §ÇáƒyÓ˚ à%îÊ˛° Ù)°ò •Î˚ñ ï˛ Ï̂Ó ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ï̂Ü˛ ~ Ï̂Ü˛
x˛õ Ï̂Ó˚Ó˚ Ü˛Ó˚î#ÈüÈ!lÓ˚§Ü˛ í z̨Í˛õyòÜ˛ Ó°y •Î˚–

í z̨òy•Ó˚îfl∫Ó)̨̊ õñ 
1

a b+ ~Ó˚ • Ï̂Ó˚Ó˚ Ü˛Ó˚î# !lÓ˚§ Ï̂lÓ˚ çlƒ ~!ê˛ Ï̂Ü˛ xyÙÓ˚y 
a b

a b

−
−

 !ò Ï̂Î˚ à%î Ü˛!Ó˚ñ ̂ Îáy Ï̂l a G b xá[˛ §Çáƒy–
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l §)ã˛ Ï̂Ü˛Ó˚ §)eyÓ!° (Laws of Exponents) : ôÓ˚y ÎyÜ˛ñ  a>0, b>0 ÓyhflÏÓ §Çáƒy ~ÓÇ m G n •° Ù)°ò §Çáƒy– ï˛y• Ï̂°

i) a a a
m n m n× = + ii)

a

a
a

m

n

m n= −

iii) a a
m

n
mn( ) = iv) a b ab

m m m× = ( )

v) ab a b
m m m( ) = × vi)

a

b

a

b

m m

m







 =

vii) a
a

n

n

− =
1

vii) a
o =1

l ôÓ˚y ÎyÜ˛ñ a>0 ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy ~ÓÇ n ~Ü˛!ê˛ ôlydÜ˛ xá[˛ §Çáƒy– ï˛y• Ï̂° a ~Ó˚È nüÈï˛Ù Ù)° Ï̂Ü˛  a bn =  Ó)̊̂ Į̈ õ §ÇK˛y!Î˚ï˛

Ü˛Ó˚y •Î˚ñ Î!ò bn =a G b>0 •Î˚–

§%ï˛Ó˚yÇñ xyÙÓ˚y ˛õy•zñ a an n=
1 –

l ôÓ˚y ÎyÜ˛ñ a>0 ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy– ô Ï̂Ó˚yñ m G n •° ~Ùl ò%!ê˛ xá[˛ §Çáƒy ˆÎáy Ï̂l m G n ~Ó˚ Ù Ï̂ôƒ1 SÈyí ¸̨y xlƒ ˆÜ˛y Ï̂ly

§yôyÓ˚î í z̨Í˛õyòÜ˛ ˆl•z ~ÓÇ n>0 ï˛y• Ï̂° a a a
m
n n

m
mn= ( ) = –

xl%¢#°l# ı 1

Ü˛ÈüÈ!ÓË˛yà

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ !Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

i) ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ Ù)°ò §ÇáƒyÓ˚ ÙôƒÓï˛#≈ È______È Ù)°ò §Çáƒy xy Ï̂SÈ–

ii) §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ ≤Ã!ï˛!ê˛ !Ó®% ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ xllƒ ______ §Çáƒy–

iii) Î!ò r Ù)°ò ~ÓÇ s xÙ)°ò §Çáƒy •Î˚ ï˛ Ï̂Ó r–s •° ______ §Çáƒy–

iv)
1

3 2+  ~Ó˚ Ü˛Ó˚î#ÈüÈ!lÓ˚§Ü˛ í z̨Í˛õyòÜ˛ •° _____–

v)
2 7

5

O O

O

+
 ~Ó˚ §Ó˚°ï˛Ù xyÜ˛yÓ˚ •° _____–
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2. Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!°– §!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚y :

i) –2 ~ÓÇ 2 ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ Ù)°ò §Çáƒy •°ÈüüüÈ

a)  –2.3     b)  0     c)  –3.2       d)   1.1010010001....

ii) §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ ≤Ã!ï˛!ê˛ !Ó®% ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ÈüüüÈ

a) ~Ü˛!ê˛ Ù)°ò §Çáƒy b) ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy

c) ~Ü˛!ê˛ xÙ)°ò §Çáƒy d) ~Ü˛!ê˛ xllƒ ÓyhflÏÓ §Çáƒy

iii) ~Ü˛!ê˛ Ù)°ò §ÇáƒyÓ˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ • Ï̂ï˛ ˛õy Ï̂Ó˚ lyÈüüüÈ

a) §§#Ù b) x§#Ù

c) x§#Ù xyÓ,_ d) x§#Ù xlyÓ,_

iv) 3  ~Ó˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ •°ÈüüüÈ

a) x§#Ù xlyÓ,_ b) ~Ü˛!ê˛ §§#Ù ò¢!ÙÜ˛

c) 1.732 d) x§#Ù xyÓ,_

v) ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ xÙ)°ò §ÇáƒyÓ˚ à%îÊ˛°ÈüüüÈ

a) §Ó≈̂ Ï«˛ Ï̂e ~Ü˛!ê˛ xá[˛ §Çáƒy b) §Ó≈̂ Ï«˛ Ï̂e ~Ü˛!ê˛ xÙ)°ò §Çáƒy

c) Ü˛á Ï̂ly Ù)°òñ Ü˛á Ï̂ly xÙ)°ò d) §Ó≈̂ Ï«˛ Ï̂e ~Ü˛!ê˛ Ù)°ò §Çáƒy–

vi) l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ xÙ)°ò §Çáƒy⁄

a)
18

2
b)

9

25
c)    11 d) 121

vii) 3  ~ÓÇ 5 ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ Ù)°ò §Çáƒy •°ÈüüüÈ

a)
3 5

2

⋅
b)  2.1 c)    

3 5

2

+
 d)    2.3

viii)
p

q
 xyÜ˛y Ï̂Ó˚ 0 2⋅  ~Ó˚ Ùyl •°ñ åˆÎáy Ï̂l p ~ÓÇ q •° xá[˛ §Çáƒy ~ÓÇ q

 
≠ 0È üüüÈ

a)
1

5
b)

1

9
c)     

2

5
d)    

2

9
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ix) 5 ~ÓÇ 6 ÈüÈ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ xÙ)°ò §Çáƒy •°ÈüüüÈ

a)
1

2
5 6+( ) b) 5 6× c)   5 6+ d)  ˆÜ˛yl!ê˛•z lÎ˚–

x)
1

9 8−
~Ó˚ Ùyl •°ÈüüüÈ

a)
1

2
3 2 2−( ) b)    

1

3 2 2+ c)   3 2 2− d)   3 2 2+

xi)
32 48

8 12

+
+

 ~Ó˚ Ùyl •°ÈüüüÈ

a) 2 b)    2 c)    4   d)  8

xii) 2
234  ~Ó˚ Ùyl •°ÈüüüÈ

a)   
2

1

6
− b) 2

6− c)
2

1

6  d)  2
6

xiii)  2 2 32
3 4 12⋅ ⋅   à)îÊ˛°!ê˛Ó˚ ÙylÈüüüÈ

a) 2 b) 2 c)   212   d)   3212

xiv) 256 256
0 16 0 09( ) × ( )⋅ ⋅

 ~Ó˚ ÙylÈüüüÈ

a) 4 b) 16 c) 64   d) 256.25

xv) Î!ò 2 1 414= ⋅  •Î˚ ï˛ Ï̂Ó 

2 1

2 1

−( )
+( ) = ?

a) 0.027 b) 2.414 c) 0.414   d) 0.612

3. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

i) ~Ü˛!ê˛ xÙ)°ò §ÇáƒyÓ˚ ò¢!ÙÜ˛ !ÓhflÏy Ï̂Ó˚Ó˚ xyÜ˛yÓ˚ Ü˛# Ó)̨̊ õ • Ï̂Ó⁄

ii) −
2

3
 ~ÓÇ −

1

5
 ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ Ù)°ò §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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iii) 20 5×  ~Ó˚ ÙylÈ !lî≈Î˚ Ü˛ Ï̂Ó˚yüüüÈ

iv) 1.999... ˆÜ˛ 
p

q
 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l p ~ÓÇ q xá[˛ §Çáƒy ~ÓÇ q

 
≠ 0 .

v)
1

9
 ~ÓÇ 

2

9
 ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ Ù)°ò §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

vi) 0 3 0 4⋅ + ⋅  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

vii) Î!ò 3m = 5m •Î˚ñ ï˛ Ï̂Ó m ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

viii)  8
23

1

2( )−

 ~Ó˚ §Ó˚°ï˛Ù Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ix) Î!ò 
4

11

11

4

1 5






 = 








− −x x

•Î˚ñ ï˛ Ï̂Ó x ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

x) Î!ò x = 5 ~ÓÇ y = 3 •Î˚ñ ï˛ Ï̂Ó x y
x
y+( ) ÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄

4. !l¡¨!°!áï˛ !ÓÓ,!ï˛à%̂ Ï°y §ï˛ƒ ly !ÙÌƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

i) 12 ~ÓÇ 15 ~Ó˚ ÙôƒÓï˛#≈ §§#Ù §ÇáƒÜ˛ Ù)°ò §Çáƒy xy Ï̂SÈ–

ii)
12

3
~Ü˛!ê˛ Ù)°ò §Çáƒy lÎ˚ñ Ü˛yÓ˚î 12  ~ÓÇ 3  xÙ)°ò §Çáƒy–

iii) 18 2×  ~Ü˛!ê˛ Ù)°ò §Çáƒy–

iv) ~Ü˛!ê˛ xÙ)°ò §ÇáƒyÓ˚ Óà≈ §Ó≈òy Ù)°ò §Çáƒy •Î˚–

v)
8

2
ÈˆÜ˛ 

p

q
 xyÜ˛y Ï̂Ó˚ ˆ°áy ÎyÎ˚ñ ˆÎáy Ï̂l q

 
≠ 0 ~ÓÇ ï˛y•z ~!ê˛ ~Ü˛!ê˛ Ù)°ò §Çáƒy–
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á˛ÈüÈ!ÓË˛yà

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

1. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

i)
5

2
~ÓÇ 

8

3
 ~Ó˚ ÙôƒÓï˛#≈ ò%!ê˛ Ù)°ò §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ii) 0 6 0 7 0 47⋅ + ⋅ + ⋅  ~Ó˚ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y ~ÓÇ ~!ê˛ Ï̂Ü˛ 
p

q
 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l q≠0 ~ÓÇ

p G q xá[˛ §Çáƒy–

iii) 6 7 86 3 4, ,  ÈüÈˆÜ˛ Ùy Ï̂lÓ˚ í z̨ôÁ≈Ü ̨ Ùyl%§y Ï̂Ó˚ ˆ° Ï̂áy–

iv) §Ó˚° Ü˛ Ï̂Ó˚y ı  p q q r r p
− − −⋅ ⋅ ⋅1 1 1 .

v) §Ó˚° Ü˛ Ï̂Ó˚y ı  81
8 4 164 x y z

vi) ò%!ê˛ xÙ)°ò §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy Ï̂òÓ˚ ˆÎyàÊ˛° ~ÓÇ à%îÊ˛° í z̨Ë˛Î˚•z Ù)°ò §Çáƒy–

vii) Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı 
2 2

2 2

1

1

n n

n n

+
−

−

+

viii) Î!ò x = +2 3  •Î˚ñ ï˛ Ï̂Ó x
x

+
1

ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ix) Î!ò x = −3 2 2  •Î˚ñ ï˛ Ï̂Ó x
x

2

2

1
+  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

x) Î!ò 3 3 8
2x x− =−  •Î˚ñ ï˛ Ï̂Ó xx ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xi) (1296)0.17 × (1296)0.08 ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xii) Î!ò 10x = 64 •Î˚ñ ï˛ Ï̂Ó 10
2

1x +( ) ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xiii)  §Ó˚° Ü˛ Ï̂Ó˚y ı  16 16
1
4 4( ) ×−

xiv)  Î!ò
3 2

3 2
6

+
−

= +a b •Î˚ñ ï˛ Ï̂Ó a ~ÓÇ b Ù)°ò §Çáƒy ò%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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xv)  Î!ò 5x–3 × 32x–8 =225 •Î˚ñ ï˛ Ï̂Ó x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xvi)  13 ÈüÈˆÜ˛ §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ ˆòáyG–

xvii) 0 123⋅  ˆÜ˛ 
p

q
 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l p G q xá[˛ §Çáƒy ~ÓÇ q≠0 –

xviii) §Ó˚°ï˛Ù Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı 5 8 27

1

3

1

3

3

1

4

+






















à˛ÈüÈ!ÓË˛yà

ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!°  (≤Ã!ï˛!ê˛ 3/4  l¡∫Ó˚)

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. !l Ï̂¡¨ ≤Ãò_ §Çáƒyà%̂ Ï°y §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚y ı 7 7 2
3

2

12

5
,   , ,   ⋅

− −

2. çƒy!Ù!ï˛Ü˛ ˛õÂô!ï˛ Ï̂ï˛ 5 6.  ÈüÈˆÜ˛ §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚y–

3. 2 36 0 23⋅ + .  ˆÜ˛ §Ó˚°ï˛Ù Ë˛@¿yÇ Ï̂¢ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

4. §Ó˚° Ü˛ Ï̂Ó˚y ı  
72

5 72 3 288 2 648+ −

5. !l Ï̂¡¨ ≤Ãò_ ≤Ã!ï˛ Ï̂«˛ Ï̂e a ~ÓÇ b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

a)
3 5

3 2 5
5

19

11

−
+

= −a b)
5 2 3

7 4 3
6 3

+
+

= −a

c)
11 7

11 7
77

−
+

= −a b d)
7 5

7 5

7 5

7 5

7

11
5

+
−

−
−
+

= +a b

6. §Ó˚° Ü˛ Ï̂Ó˚y ı

a)
1

3 2

2

5 3

3

2 5+
−

−
−

−

b)
3 2

3 6

4 3

6 2

6

3 2+
−

+
+

+
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c)
1

2 3

1

3 4

1

4 5

1

5 6+
+

+
+

+
+

+

d)
2

3

2 3

3 1

2

3

2 3

3 1
⋅

+
+

− ⋅
−

−

e)
7 3

10 3

2 5

6 5

3 2

15 3 2+
−

+
−

+

7. • Ï̂Ó˚Ó˚ Ü˛Ó˚î# !lÓ˚§ Ï̂lÓ˚ §y•y Ï̂Îƒ §Ó˚° Ü˛ Ï̂Ó˚y ı

a)
2 6 5

3 5 2 6

−
−

b)
3

3 5 2+ − c)
1

7 3 2+ −

8. ≤ÃÙyî Ü˛ Ï̂Ó˚y  
1

3 8

1

8 7

1

7 6

1

6 5

1

5 2
5

−
−

−
+

−
−

−
+

−
=

9. Î!ò x =  2 – 3  •Î˚ñ ï˛ Ï̂Ó x
x

−







1
3

 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y –

10. Î!ò a =
+3 5

2
  •Î˚ñ ï˛ Ï̂Ó a

a

2

2

1
+  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y –

11. Î!ò x = +2 3   •Î˚ñ ï˛ Ï̂Ó x
x

3

3

1
+  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y –

12. Î!ò x =
+
−

3 2

3 2
 ~ÓÇ y =

−
+

3 2

3 2
 •Î˚ñ ï˛ Ï̂Ó x2 + y2 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

13. Î!ò 2 1 414= ⋅ , 3 1 732= ⋅  •Î˚ñ ï˛ Ï̂Ó 
4

3 3 2 2

3

3 3 2 2−
+

+  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

14. Î!ò x =
+
−

2 1

2 1
~ÓÇ y =

−
+

2 1

2 1
 •Î˚ñ ï˛ Ï̂Ó x2 + y2 + xy ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. Î!ò x =
−
1

2 3
 •Î˚ñ ï˛ Ï̂Ó x3 – 2x2 – 7x + 5 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16. §Ó˚°ï˛Ù Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı  (i)  0 00032
2

5⋅( )−     (ii)  256
4

3
2

( )−
−
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17.

4

216

1

256

2

243
2

3

3

4

1

5( )
+

( )
+

( )− − −    ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

18. Î!ò x ~Ü˛!ê˛ ôlydÜ˛ ÓyhflÏÓ §Çáƒy •Î˚ ï˛ Ï̂Ó §Ó˚° Ü˛ Ï̂Ó˚y ı x x x x4 3 2345

19. ≤ÃÙyî Ü˛ Ï̂Ó˚y ı

i)
a

a b

a

a b

b

b a

−

− −

−

− −+
+

−
=

−

1

1 1

1

1 1

2

2 2

2

ii)
1

1

1

1
1

+
+

+
=− −

x x
a b b a

20. ≤ÃÙyî Ü˛ Ï̂Ó˚y ı i)
x

x

x

x

x

x

p

q

p q
q

r

p r
r

p

r p





























 =

+ + +

1

ii) x x xa b b c c a

a c b a c b1 1 1
1 1 1

1− − −








 ⋅









 ⋅









 =

− − −
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í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

1. (i)   x§Çáƒ     (ii)  ÓyhflÏÓ       (iii)  xÙ)°ò    (iv)   3– 2  (v)    2

2. (i) b (ii)   d     (iii)   d        (iv)   a      (v)    c        (vi)   c       (vii)   b    (viii)   d

(ix)  b      (x)   d       (xi)   b        (xii)  c      (xiii)  b      (xiv)  a       (xv)  c

3. (i)  x§#Ù xlyÓ,_      (ii)  – 
13

30
    (iii)   10   (iv)  2       (v)  0.210210021000...    (vi)

7

9
      (vii)   0       (viii)    

1

2
      (ix)  3       (x)  32

4. (i)  !ÙÌƒy     (ii)    !ÙÌƒy     (iii)   §ï˛ƒ       (iv)  !ÙÌƒy      (v)  §ï˛ƒ

á˛ÈüÈ!ÓË˛yà

1. (i)
31

12
, 9 (ii)   

167

90
 (iii)    6 8 76 4 3< <        (iv)   1      (v)  3x2 yz4.

(vi)   2 3+( )  ~ÓÇ  2 3−( )       (vii)     
3

2
    (viii)    4     (ix)   34      (x)    4

(xi)    6       (xii)    80    (xiii)    1    (xiv)    a = 5, b = 2      (xv)   x=5    (xvii)   
37

300

(xviii)   5

à˛ÈüÈ!ÓË˛yà

3.  
257

99
    4.   

1

5
     5.   (a)  

9

11
     (b)  11    (c)  a =

9

2
 ~ÓÇ b =

1

2
   (d)  a = 0,  b = 1

6. (a)  0    (b)  0     (c)  6 2−      (d)   
6

3
    (e)  1       7.  (a)    

4 30 9

21

+

(b)   
2 3 3 2 30

4

− −
     (e)  

3 3 4 2 42 7

10

− + −
     9.   −24 3     10.  7

11.  52     12.  98       13.   2.063     14.  35     15.   3    16. (i)  25    (ii)  
1

2
    17.   214

18.  x

119

120
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xôƒyÎ̊Èü2

Ó•%̨õò Ó̊y!¢Ùy°y  (POLYNOMIALS)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l §ÇK˛y ı Ó#çày!î!ï˛Ü˛ Ó˚y!¢Ùy°yÓ˚ §y Ï̂Ì Î%=˛ ã˛ Ï̂°Ó˚ âyï˛§Ù)• x}îydÜ˛ • Ï̂° ï˛ Ï̂Ó ˙ Ó˚y!¢Ùy°y Ï̂Ü˛ ~Ü˛!ê˛ ÚÓ•%̨ õò Ó˚y!¢Ùy°yÛ Ó°y
•Î˚–

~Ü˛ã˛° !Ó!¢T˛ x È ü È~Ó˚ ~Ü˛!ê˛ Ó•%˛õò Ó˚y!¢Ùy°y p(x) •° ~Ü˛!ê˛ Ó#çày!î!ï˛Ü˛ Ó˚y!¢Ùy°yñ ÎyÓ˚ xyÜ˛yÓ˚ •°

P x a x a x a x a x a x a
n

n

n

n

n

n
( ) .....= + + + + + +−

−
−

−
1

1

2

2

2

2

1 0
 ˆÎáy Ï̂l a

1
,a

2
,.....,a

n
 (a

n
≠0) ô %ÓÜ˛§Ù)• ÎÌyÜ ̨ Ï̂Ù

Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ˛õò§Ù)• a
1
x, a

2
x2 ....., a

n
xn  ÈüÈ~Ó˚ §•à§Ù)•– ~áy Ï̂l a

0
  •° ô %ÓÜ˛ ˛õò–

í z̨òy•Ó˚îfl∫Ó)̨̊ õ ı (i)  2x3– 4x2 + 5x – 7 •° xÈüÈ~Ó˚ ~Ü˛!ê˛ ~Ü˛ã˛° !Ó!¢T˛ Ó•%̨ õò Ó˚y!¢Ùy°y–

(ii) 4y3 –  7y2 + 3y – 8 •° yÈüÈ~Ó˚ ~Ü˛!ê˛ ~Ü˛ã˛° !Ó!¢T˛ Ó•%̨ õò Ó˚y!¢Ùy°y–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyey ı Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ § Ï̂Ó≈yFã˛ ây Ï̂ï˛Ó˚ §)ã˛Ü˛ Ï̂Ü˛ Ó•%̨ õò Ó˚y!¢Ùy°y!ê˛Ó˚ Ùyey Ó Ï̂°–

l ô %ÓÜ˛ Ó˚y!¢Ùy°y ı ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyey ¢)lƒ • Ï̂° ~!ê˛ ~Ü˛!ê˛ ô %ÓÜ˛ Ó˚y!¢Ùy°y–

í z̨òy•Ó˚îfl∫Ó)̨̊ õ ı   4, 
−7

5

3

4
,  •zï˛ƒy!ò ô %ÓÜ˛ Ó˚y!¢Ùy°y–

l ¢)lƒ˛ Ó•%̨ õò Ó˚y!¢Ùy°y  ı ô %ÓÜ˛ Ó˚y!¢Ùy°y 0 •° ¢)lƒ Ó•%̨ õò Ó˚y!¢Ùy°y– ¢)lƒ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyey §ÇK˛y!Î˚ï˛ lÎ˚–

l ˜Ó˚!áÜ˛ Ó•%̨ õò Ó˚y!¢Ùy°y ı ˆÎ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ § Ï̂Ó≈yFã˛ âyï˛ 1 •Î˚ñ ï˛y Ï̂Ü˛ ˜Ó˚!áÜ˛ Ó•%̨ õò Ó˚y!¢Ùy°y Ó Ï̂°– ~!ê˛ Ï̂Ü˛ ax+b Ó)̊̂ Į̈ õ
≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ ˆÎáy Ï̂l a G b ÓyhflÏÓ ô %ÓÜ˛ñ a

 
≠ 0 –

í z̨òy•Ó˚îfl∫Ó)̨̊ õ ı (i)  3 5x −  •° x üÈ~Ó˚ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ Ó•%̨ õò Ó˚y!¢Ùy°y–

(ii)  
7

5
4y +  •° y üÈ~Ó˚ ~Ü˛!ê˛ ˜Ó˚!áÜ˛  Ó•%̨ õò Ó˚y!¢Ùy°y–

l !mâyï˛ Ó•%̨ õò Ó˚y!¢Ùy°y ı ˆÎ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ § Ï̂Ó≈yFã˛ âyï˛ 2 •Î˚ñ ï˛y Ï̂Ü˛ !mâyï˛ Ó•%̨ õò Ó˚y!¢Ùy°y Ó Ï̂°– ~!ê˛ Ï̂Ü˛ ax2+bx +c

xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ ˆÎáy Ï̂l a, b, G c ÓyhflÏÓ ô %ÓÜ˛ñ a
 
≠ 0 –

l !eâyï˛ Ó•%˛õò Ó˚y!¢Ùy°y ı ˆÎ Ó•%˛õò Ó˚y!¢Ùy°yÓ˚ §ˆÏÓ≈yFã˛ âyï˛ 3 •Î˚ñ ï˛yˆÏÜ˛ !eâyï˛ Ó•%˛õò Ó˚y!¢Ùy°y ÓˆÏ°– ~!ê˛ˆÏÜ˛
ax3+ bx2 +cx+d, Ó)̊̂ Į̈ õ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ ˆÎáy Ï̂l a, b, c G d ÓyhflÏÓ ô %ÓÜ˛ a

 
≠ 0–

l ~Ü˛˛õò Ó˚y!¢Ùy°y ı ~Ü˛!ê˛ x¢)lƒ ˛õòÎ%=˛ Ó˚y!¢Ùy°y Ï̂Ü˛ ~Ü˛˛õò ˛Ó˚y!¢Ùy°y Ó Ï̂°–

l !m˛õò Ó˚y!¢Ùy°y ı ò%!ê˛ x¢)lƒ ˛õòÎ%=˛ Ó˚y!¢Ùy°y Ï̂Ü˛ !m˛õò Ó˚y!¢Ùy°y Ó Ï̂°–
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l !e˛õò Ó˚y!¢Ùy°y ı !ï˛l!ê˛ x¢)lƒ ˛õòÎ%=˛ Ó˚y!¢Ùy°y Ï̂Ü˛ !e˛õò Ó˚y!¢Ùy°y Ó Ï̂°–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyl ı x=a ÈüÈˆï˛  p(x) Ó•%̨ õò Ó˚y!¢Ùy°y!ê˛Ó˚ Ùyl •° P(a)–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒ ı p(x) Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ ¢)lƒ a • Ï̂Ó Î!ò p(a) = 0 •Î˚–

oT˛Óƒ ı

(i) ‘0’ ˆÜ˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ ¢)lƒ • Ï̂ï˛ ˛õy Ï̂Ó˚–

(ii) ≤Ã!ï˛!ê˛ ÓyhflÏÓ §Çáƒy ¢)lƒ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ ¢)lƒ •Î˚–

(iii) ~Ü˛!ê˛ x¢)lƒ ô %ÓÜ˛ Ó˚y!¢Ùy°yÓ˚ ˆÜ˛y Ï̂ly ¢)lƒ ˆl•z–

(iv) ~Ü˛ã˛° !Ó!¢T˛ ˆÜ˛y Ï̂ly ˜Ó˚!áÜ˛ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢%ô%Ùye ~Ü˛!ê˛ ¢)lƒ Ìy Ï̂Ü˛–

v) ˆÜ˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ § Ï̂Ó≈yFã˛ ¢)̂ ÏlƒÓ˚ §Çáƒy ~Ó˚ Ùyey Óy ây Ï̂ï˛Ó˚ §Ùyl •Î˚–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ §Ù#Ü˛Ó˚î ı Î!ò p(x) ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y •Î˚ñ ï˛ Ï̂Ó ~Ó˚ Ó•%̨ õò Ó˚y!¢Ùy°y §Ù#Ü˛Ó˚î •°  p(x)=0–

l Ë˛yà Ï̂¢£Ï í z̨̨ õ˛õyòƒ ı  ôÓ˚y ÎyÜ˛  n ≥ 1 ÙyeyÎ%=˛ ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y •°  p(x)  ~ÓÇ ‘a’ ̂ ÎÈüÈˆÜ˛y Ï̂ly ÓyhflÏÓ §Çáƒy– Î!ò ̃ Ó˚!áÜ˛

Ó˚y!¢Ùy°y (x–a) myÓ˚y  p(x) üÈˆÜ˛ Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó Ë˛yà Ï̂¢£Ï • Ï̂Ó  p(a)–

l à%îl#Î˚Ü˛ í z̨̨ õ˛õyòƒ ı Î!ò p(x) ~Ü˛!ê˛ n ≥ 1 Ùyey !Ó!¢T˛ ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y ~ÓÇ ‘a’ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy •Î˚ñ
ï˛ Ï̂Ó p(x)ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ x–a • Ï̂Óñ Î!ò  p(a) = 0 •Î˚–

oT˛Óƒ ı

(i) p(a) = 0 • Ï̂°ñ p(x) ~Ó˚ ~Ü˛!ê˛ à%îl#Î˚Ü˛ í z̨Í˛õyòÜ˛ x–a •Î˚–

(ii) x+añ Ó•%̨ õò Ó˚y!¢Ùy°y p(x) ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ • Ï̂Ó Î!ò p(–a) = 0 •Î˚–

(iii) ax–b Ó•%̨ õò Ó˚y!¢Ùy°y p(x)ÈüÈ~Ó˚ ~Ü˛!ê˛ à%îl#Î˚Ü˛ • Ï̂Ó Î!ò p(b/a) = 0 •Î˚–

iv) (x–a) (x–b) Î!ò p(x)ÈüÈ~Ó˚ à%îl#Î˚Ü˛ •Î˚ñ ï˛ Ï̂Ó p(a) = 0 ~ÓÇ  p(b) = 0 •Î˚–

l Ó#çày!î!ï˛Ü˛ x Ï̂Ë˛ò ı ~Ü˛!ê˛ Ó#çày!î!ï˛Ü˛ x Ï̂Ë˛ò •° ~Ùl ~Ü˛!ê˛ §Ùï˛yñ ÎyÓ˚ §y Ï̂Ì Î%=˛ ã˛° Ï̂Ü˛Ó˚ §Ü˛° Ùyl §Ù)̂ Ï•Ó˚ çlƒ
§Ùï˛y!ê˛ !§Âô •Î˚–

l ≤Ã Ï̂Î˚yçl#Î˚ Ó#çày!î!ï˛Ü˛ x Ï̂Ë˛ò§Ù)• ı

i) (x+y)2 = x2 + 2xy + y2 = (x–y)2 + 4xy

ii) (x–y)2 = x2 – 2xy + y2 = (x+y)2 – 4xy

iii) x2–y2  = (x+y) (x– y)

iv) (x+a) (x+b) = x2 + (a+b) x + ab

v) (x+y+z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx

vi) (x+y)3 = x3 + 3x2y + 3xy2 + y3 = x3 + y3 +3xy (x+y)

vii) (x–y)3 = x3 – 3x2y + 3xy2 – y3 = x3 – y3 –3xy (x–y)
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viii) x3 + y3 + z3 – 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx)

~ál Î!ò x + y + z = 0 •Î˚ñ ï˛ Ï̂Ó x3 + y3 + z3 – 3xyz = 0 ñ xÌ≈yÍ x3 + y3 + z3 = 3xyz

ï˛ySÈyí ¸̨yñ x2 + y2 + z2 – xy – yz – zx = 
1

2
 [(x–y)2 + (y – z)2 + (z–x)2]

ix) x3 + y3 = (x+y) (x2 – xy + y2)

x) x3 – y3 = (x–y) (x2 + xy + y2)

xi) x6 – y6 = (x3 + y3) (x3 – y3) = (x–y) (x2 – xy + y2) × (x–y)  (x2 + xy + y2)

xii) x8 – y8 = (x + y) (x – y) (x2 + y2) (x4 + y4)

xiii) x4 + x2 y2 + y4 = (x2 – xy + y2)  (x2 + xy + y2)

xiv) x3 + y3 + z3 = (x + y + z)3 – 3(x + y) (y + z) (z + x)

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

xvi) (x+y)2 + (x – y)2  =  2 (x2 + y2)

xvii) (x+y)2 – (x – y)2  = 4xy

xl%¢#°l# ı 2

Ü˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

!l¡¨!°!áï˛ ≤Ã!ï˛!ê˛Ó˚ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ˆ° Ï̂áy ı

1. Ó•%̨ õò Ó˚y!¢Ùy°y È√3üÈ~Ó˚ Ùyey •°ÈüüüÈ

(a)  1     (b)  0      (c)  2     (d) 
1

2

2. ¢)lƒ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyey •°ÈüüüÈ

(a)  1     (b)   0     (c)   §ÇK˛y!Î˚ï˛ lÎ˚     (d)  ˆÎÈüÈˆÜ˛y Ï̂ly ÓyhflÏÓ §Çáƒy

3. p(x) = 5x + 3 Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒ •°

(a)    
−3

5
    (b)  

3

5
      (c)   

5

3
     (d)  

−5

3

4. x = –1 • Ï̂°ñ Ó•%̨ õò Ó˚y!¢Ùy°y 3x – 2x2 + 1ÈüÈ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

(a)   4     (b)    –2    (c)   0     (d)  –4
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5. Î!ò x – 1 Ó•%̨ õò Ó˚y!¢Ùy°y 3x2 – kx ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ •Î˚ñ ï˛ Ï̂Ó k ÈüÈ~Ó˚ Ùyl–

(a)   1     (b)   2     (c)   3     (d)  4

!l¡¨!°!áï˛ ¢)lƒfiÌylà%̂ Ï°y ˛õ)î≈ Ü˛ Ï̂Ó˚y ı

6. (x–2)3 ~Ó˚ !Óhfl,Ï!ï˛ Ï̂ï˛ ÈxüÈ~Ó˚ §•à •° _____–

7. 2992 – 2982  ~Ó˚ Ùyl _____ –

8. Î!ò  x +1 myÓ˚y x91 + 91 ÈüÈˆÜ˛ Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó Ë˛yà Ï̂¢£Ï  _____ • Ï̂Ó–

9. Î!ò 
a

b

b

a
+  = –1. (a,b ≠ 0) •Î˚ñ ï˛ Ï̂Ó a3–b3 ÈüÈ~Ó˚ Ùyl _____ • Ï̂Ó–

10. Ó•%̨ õò Ó˚y!¢Ùy°y 0x4 + 4x3 + 0x2 + 3x + 2 ÈüÈ~Ó˚ Ùyey •° ____–

!l¡¨!°!áï˛ !ÓÓ,!ï˛à%̂ Ï°y §ï˛ƒ ly !ÙÌƒy ˆ° Ï̂áy ı

11. x x
x

2
3

1
5− + +  ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y–

12. Î!ò p(x) = x2 + 5 2 3x − , •Î˚ñ ï˛ Ï̂Ó p 5 2 97( ) = –

13. Ó•%̨ õò Ó˚y!¢Ùy°y 2x2 + 7x – 4 ÈüÈ~Ó˚ ~Ü˛!ê˛ ¢)lƒ •°  
1

2
–

14. x+1 •° Ó•%̨ õò Ó˚y!¢Ùy°y x3 + x2 – x + 1 ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛–

15. Î!ò p(y) = y – 5 •Î˚ñ ï˛ Ï̂Ó p(y) + p(–y) ~Ó˚ Ùyl –10 ÈüÈ~Ó˚ §Ùyl–

l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ ˆ° Ï̂áy ı

16. Ó•%̨ õò Ó˚y!¢Ùy°y (x3+5) (4–x5) ÈüÈ~Ó˚ Ùyey Ü˛ï˛ ?

17. ò%!ê˛ x¢)lƒ ˛õòÎ%%=˛ Ó•%̨ õò Ó˚y!¢Ùy°y Ï̂Ü˛ Ü˛# Ó°y •Î˚⁄

18. !eâyï˛ Ó˚y!¢Ùy°yÓ˚ ¢)lƒ §Çáƒy Ü˛ï˛⁄

19. í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚y ı (x + y)3 – (x3 + y3)

20. Î!ò a + b + c = 0 •Î˚ñ ï˛ Ï̂Ó a3 + b3 + c3 ÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄
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á˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ ˆ° Ï̂áy ı

1. Î!ò p(x) = x2 – 3x + 2 •Î˚ñ ï˛ Ï̂Ó p(0) + p(2) ~Ó˚ Ùyl Ü˛ï˛⁄

2. Ë˛yà Ï̂¢£Ï í z̨̨ õ˛õyòƒ ≤Ã Ï̂Î˚y Ï̂à 2y3 – 3y2 – 7y + 2 ÈüÈˆÜ˛ y myÓ˚y Ë˛yà Ü˛Ó˚̂ Ï° Ë˛yà Ï̂¢£Ï Ü˛ï˛ •Î˚ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚y : (x+2)2 + p2 + 2p (x + 2)

4.  p(x) = (x–5)2 + (2x + 7)2  Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. p ÈüÈ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ x3– 2px2 + 16 Ó˚y!¢Ùy°y x + 2 myÓ˚y !ÓË˛yçƒ–

6. à%îl#Î˚Ü˛  í z̨̨ õ˛õyòƒ ≤Ã Ï̂Î˚y Ï̂à  Îyã˛y•z  Ü˛ Ï̂Ó˚ ˆòáyG ˆÎ q (x) •° p (x) ÈüÈ~Ó˚ à%îl#Î˚Ü˛ñ

ˆÎáy Ï̂l  p(x) = 2x3– 9x2 + x + 12 ~ÓÇ q (x) = 2x – 3

7. ˆòáyG ˆÎÈ  üüü1 •° Ó•%̨ õò Ó˚y!¢Ùy°y 2x3 – x2 + x + 4ÈüÈ~Ó˚ ~Ü˛!ê˛ ¢)lƒ–

8. §Ó˚y§!Ó˚ âl§Ù)̂ Ï•Ó˚ àîly ly Ü˛ Ï̂Ó˚ 793–353–443 ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. âl§Ù)̂ Ï•Ó˚ !Óhfl,Ï!ï˛ ly Ü˛ Ï̂Ó˚ (a–b)3 + (b–c)3 + (c–a)3 ÈüÈ~Ó˚ í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚y–

10. à%îl#Î˚Ü˛ í z̨̨ õ˛õy Ï̂òƒÓ˚ §y•y Ï̂Îƒ ˆòáyG ˆÎ a–b •° a(b2–c2) + b(c2–a2) + c(a2–b2) ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛–

à˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ ˆ° Ï̂áy ı

1. §Ó˚y§!Ó˚ Ë˛yà ly Ü˛ Ï̂Ó˚ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ a2+2a –3 myÓ˚y a4+2a3–2a2 + 2a–3 !ÓË˛yçƒ–

2. (y–2) ~ÓÇ y −







1

2
 Î!ò my2 + 5y + n ~Ó˚ í z̨Í˛õyòÜ˛ •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ m= n–

3. Îyã˛y•z Ü˛ Ï̂Ó˚y ˆÎñ x3+ y3+ z3 – 3 xyz = 
1

2
(x+y+z) [(x–y)2 + (y–z)2 + (z–x)2]

4.  x+y = –5 • Ï̂°  x3 + y3 – 15xy + 125 üÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. Î!ò x+y = 1 ~ÓÇ xy = –12 •Î˚ñ ï˛ Ï̂Ó x3 + y3ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ˆÎ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° 2a2 + a – 3 •Î˚ñ ~Ó˚ §Ω˛yÓƒ ˜òâ≈ƒ G ≤Ã Ï̂fiÌÓ˚ Ùyl ˆ° Ï̂áy–

7. §Ó˚° Ü˛ Ï̂Ó˚y ı 
a b b c c a

a b b c c a

2 2
3

2 2
3

2 2
3

3 3 3

−( ) + −( ) + −( )
−( ) + −( ) + −( )

8. a2 + b2 + c2 = 280 ~ÓÇ  ab+bc+ca = 
9

2
 • Ï̂° (a+b+c)3 ÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄
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9. x
x

+ =
1

3 • Ï̂° x
x

3

3

1
+  ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. Î!ò x =
+
−

3 2

3 2
 ~ÓÇ y =

−
+

3 2

3 2
•Î˚ñ ï˛ Ï̂Ó x2 – y2 + xy, ~Ó˚ Ùyl ˆ° Ï̂áyñ ˆÎáy Ï̂l 6 2 4= .

11. x
x

2

2

1
7+ = • Ï̂° x

x

3

3

1
+ ~Ó˚ Ùyl Ü˛ï˛⁄

12. Î!ò y–3 myÓ˚y Ó•%̨ õò Ó˚y!¢Ùy°y my3 + 4y2 + 3y – 4 ~ÓÇ y3 – 4y + m í z̨Ë˛Î˚̂ ÏÜ˛•z Ë˛yà Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó Ë˛yà Ï̂¢£Ï ~Ü˛•z •Î˚ñ
mÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

13. Î!ò x, y, z ≤Ã!ï˛!ê˛ x¢)lƒ ~ÓÇ x + y + z = 0 •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ 
x

yz

y

zx

z

xy

2 2 2

0+ + =

14. (z + 1) myÓ˚y Ó•%̨ õò Ó˚y!¢Ùy°y p(z) = z4 – 2z3 + 3z2 – kz+3k –7 ÈüÈˆÜ˛ Ë˛yà Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó Ë˛yà Ï̂¢£Ï •Î˚ 19 –  kÈüÈ~Ó˚ Ùyl
!lî≈Î˚ Ü˛ Ï̂Ó˚y– ï˛ySÈyí ¸̨y  p(z)ÈüÈˆÜ˛  (z+2) myÓ˚y Ë˛yà Ü˛Ó˚̂ Ï° Ë˛yà Ï̂¢£Ï Ü˛ï˛ • Ï̂Ó⁄

15. (x – 4) myÓ˚y Ó•%̨ õò Ó˚y!¢Ùy°y bx3 + 3x2 – 3 ~ÓÇ 2x3 – 5x + b í z̨Ë˛Î˚̂ ÏÜ˛•z Ë˛yà Ü˛Ó˚y • Ï̂° Ë˛yà Ï̂¢£Ï ÎÌyÜ ̨ Ï̂Ù R
1
 ~ÓÇ R

2

•Î˚– ï˛y• Ï̂° b ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Î!ò 2R
1
 – R

2
 = 0 •Î˚–

16. í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚y ı (x2–4x) (x2 – 4x – 1) – 20.

17. Î!ò 3x3 + x2 – 20x + 12 ~Ó˚ ~Ü˛!ê˛ à%îl#Î˚Ü˛ (3x–2) •Î˚ñ ï˛ Ï̂Ó ~Ó˚ x˛õÓ˚ à%îl#Î˚Ü˛à%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

18. Îyã˛y•z Ü˛ Ï̂Ó˚ ˆòáyG ˆÎ (x–1), (x–2) ~ÓÇ (2x + 1) •° Ó•%̨ õò Ó˚y!¢Ùy°y 2x3 – 5x2+x + 2ÈüÈ~Ó˚ í z̨Í˛õyòÜ˛–

19. Î!ò 
8

15

1

3

1

5 75

3 3 3







 − 






 − 






 =

x
 •Î˚ñ ï˛ Ï̂Ó x Ü˛ï˛⁄

20. Î!ò x G y ò%!ê˛ ôlydÜ˛ ÓyhflÏÓ §Çáƒy ~Ó)̨̊ õ ̂ Î 8x3 + 27y3 = 730 ~ÓÇ 2x2y + 3xy2 = 15 •Î˚ñ ï˛ Ï̂Ó 2x+3y !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

 1.  (b)    2. (c)    3. (a)   4. (d)    5. (c)    6.  12     7.  597     8.  90    9. 0    10. 3    11. !ÙÌƒy

12.  §ï˛ƒ    13.  §ï˛ƒ  14. !ÙÌƒy   15.  §ï˛ƒ    16.  8     17.  !m˛õò   18.  3    19.  3xy (x+y)

20.  3 abc.

á˛ÈüÈ!ÓË˛yà

1)  2     2)  2    3)  (x + 2 + p)2     4)  5, 
−7

2
    5)  p = 1    8.  3, 64, 980

9)   3(b – c) (c – a) (a – b)

à˛ÈüÈ!ÓË˛yà
4) 0   5) 37    6)  (2a + 3),  (a–1)     7)   (a + b) (b + c) (c + a)     8)  4913     9)  18

10)  97  11)  18     12.   –1    14)   k =5; 62    15)  
18

127
    16)   (x–5)  (x+1)  (x–2)2

17) (x–2) ~ÓÇ (x+3)     19)   x = 8     20)   10



20

xôƒyÎ̊Èü3

fiÌylyAÜ˛ çƒy!Ù!ï˛ (COORDINATE GEOMETRY)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l ~Ü˛!ê˛ §Ùï˛ Ï̂° ~Ü˛!ê˛ Ó› Óy ~Ü˛!ê˛ !Ó®% fiÌy˛õl Ü˛Ó˚̂ Ïï˛ • Ï̂° ò%!ê˛ °¡∫̂ ÏÓ˚áyÓ˚ ≤Ã Ï̂Î˚yçl– §Ùï˛°!ê˛ Ï̂Ü˛ Ó°y •Î˚ Ü˛y Ï̂ï≈̨ §#Î˚ Óy
fiÌylyAÜ˛ §Ùï˛° ~ÓÇ ˆÓ˚áyà%̂ Ï°y Ï̂Ü˛ Ó°y •Î˚ fiÌylyAÜ˛ x«˛–

l xl%Ë)̨ !ÙÜ˛ ˆÓ˚áy Ï̂Ü˛ Ó°y •Î˚ x x«˛ ~ÓÇ í z̨°¡∫ ˆÓ˚áy Ï̂Ü˛ Ó°y •Î˚ y x«˛–

l fiÌylyAÜ˛ x«˛ ò%!ê˛ §Ùï˛° Ï̂Ü˛ ã˛yÓ˚!ê˛ xÇ Ï̂¢ Ë˛yà Ü˛ Ï̂Ó˚ ≤Ã!ï˛!ê˛ xÇ¢ Ï̂Ü˛ ~Ü˛ ~Ü˛!ê˛ ˛õyò Ó Ï̂°–

l x«˛m Ï̂Î˚Ó˚ ˆSÈò!Ó®%̂ ÏÜ˛ Ó°y •Î˚ Ù)°!Ó®%–

l y x«˛ • Ï̂ï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ ò)Ó˚c •° x fiÌylyAÜ˛ Óy Ë%̨ ç ~ÓÇ x x«˛ • Ï̂ï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ ò)Ó˚c •° y fiÌylyAÜ˛ Óy ˆÜ˛y!ê˛–

l Î!ò ˆÜ˛y Ï̂ly !Ó®%Ó˚ Ë%̨ ç x ~ÓÇ ˆÜ˛y!ê˛ y •Î˚ ï˛ Ï̂Ó (x, y) •° ˙ !Ó®%Ó˚ fiÌylyAÜ˛–

l  x  x Ï̂«˛Ó˚  í z̨̨ õÓ˚  xÓ!fiÌï˛ ˆÜ˛y Ï̂ly  !Ó®%Ó˚  fiÌyly Ï̂AÜ˛Ó˚  xyÜ˛yÓ˚  •° (x, 0)  ~ÓÇ y  x Ï̂«˛Ó˚  í z̨̨ õÓ˚  xÓ!fiÌï˛ • Ï̂° (0,y)–

l (0,0) •° Ù)° !Ó®%Ó˚ fiÌylyAÜ˛–

l ≤ÃÌÙ ˛õy Ï̂ò xÓ!fiÌï˛ !Ó®%Ó˚ xyÜ˛yÓ˚  (x,y)ñ !mï˛#Î˚  ˛õy Ï̂ò  (–x,y) ñ  ï,̨ ï˛#Î˚ ˛õy Ï̂ò (–x, –y)  ~ÓÇ  ã˛ï%̨ Ì≈ ˛õy Ï̂ò (x,–y)–

l Î!ò x ≠ y •Î˚ ï˛ Ï̂Ó (x,y) ≠ (y,x) ~ÓÇ Î!ò x=y •Î˚ ï˛ Ï̂Ó (x,y) = (y,x) •Î˚–

xl%¢#°l#Èü3

ÈÜ˛ÈüÈ!ÓË˛yà      å≤Ã!ï˛!ê˛  1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!°

Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!° (MCQ)

l !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ §!ë˛Ü˛ í z̨_Ó˚ ˆÓ Ï̂SÈ lyG ı

1. Î!ò P(x,y) !mï˛#Î˚ ˛õy Ï̂ò xÓ!fiÌï˛ •Î˚ ï˛ Ï̂Ó  x ~ÓÇ y §¡õ!Ü≈̨ ï˛ l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ §ï˛ƒ⁄

(a)  x>0,  y>0,      (b)   x>0,  y<0,      (c)   x<0,  y>0,       (d)  x<0,  y<0,

2. (–4,6) !Ó®%!ê˛ ˆÜ˛yl‰ ˛õy Ï̂ò xÓ!fiÌï˛⁄

(a)  ≤ÃÌÙ ˛õyò      (b)   !mï˛#Î˚ ˛õyò      (c)   ï,̨ ï˛#Î˚ ˛õyò      (d)   ã˛ï%̨ Ì≈ õyò

3. x x Ï̂«˛Ó˚ }îydÜ˛ !ò Ï̂Ü˛ ~Ü˛!ê˛ !Ó®% xÓ!fiÌï˛– Ù)°!Ó®% • Ï̂ï˛ !Ó®%!ê˛Ó˚ ò)Ó˚c  20 ~Ü˛Ü˛– !Ó®%!ê˛Ó˚ fiÌylyAÜ˛ •°ÈüüüÈ

(a)   (20, 0)      (b)  (–20, 0)       (c)   (0, 20)     (d)   (0, –20)
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4. fiÌylyAÜ˛ x«˛ ò%!ê˛ §Ùï˛° Ï̂Ü˛ Ü˛Î˚!ê˛ xÇ Ï̂¢ Ë˛yà Ü˛ Ï̂Ó˚ÈüüüÈ

(a)   1 !ê˛ xÇ¢    (b)  2 !ê˛ xÇ¢      (c)  3 !ê˛ xÇ¢      (d)  4 !ê˛ xÇ¢

5. fiÌylyAÜ˛ x«˛m Ï̂Î˚Ó˚ ˆSÈò!Ó®%̂ ÏÜ˛ Ó°y •Î˚ –

(a)   Ë%̨ ç     (b)  ˆÜ˛y!ê˛       (c)  Ù)°!Ó®%      (d)  ˛õyò

6. (0, –7) !Ó®%!ê˛ xÓ!fiÌï˛ÈüüüÈ

(a)   x x Ï̂«˛Ó˚ í z̨̨ õÓ˚ (b)   !mï˛#Î˚ ˛õy Ï̂ò

(c) y x Ï̂«˛Ó˚ í z̨̨ õÓ˚ (d)   ã˛ï%̨ Ì≈ ˛õy Ï̂ò

7. x x Ï̂«˛Ó˚ í z̨̨ õÓ˚ §Ü˛° !Ó®%Ó˚ Ë)̨ ç–

(a)  0      (b)    1    (c)   2     (d)  ˆÎÈüÈˆÜ˛y Ï̂ly §Çáƒy

8. (–5, 2) ~ÓÇ (2, –5) !Ó®% ò%!ê˛ xÓ!fiÌï˛ÈüüüÈ

(a)  ~Ü˛•z ˛õy Ï̂ò (b)  ÎÌyÜ ̨ Ï̂Ù !mï˛#Î˚ ~ÓÇ ï,̨ ï˛#Î˚ ˛õy Ï̂ò

(c)  ÎÌyÜ ̨ Ï̂Ù !mï˛#Î˚ ~ÓÇ ã˛ï%̨ Ì≈ ˛õy Ï̂ò (d)  ÎÌyÜ ̨ Ï̂Ù ã˛ï%̨ Ì≈ ~ÓÇ !mï˛#Î˚ ˛õy Ï̂ò

9. (2, 3) !Ó®%!ê˛Ó˚ Ë%̨ ç •°ÈüüüÈ

(a)  –2      (b)   3     (c)    2     (d)   ˆÜ˛yl!ê˛•z lÎ˚–

10. ˆÜ˛yl‰ ˛õy Ï̂ò Ë%̨ ç }îydÜ˛ ~ÓÇ ˆÜ˛y!ê˛ ôlydÜ˛⁄

(a)   !mï˛#Î˚      (b)   ï,̨ ï˛#Î˚     (c)   ≤ÃÌÙ     (d)  ã˛ï%̨ Ì≈

11. Î!ò ò%!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛  P (–2, 3) ~ÓÇ Q (–3, 5) •Î˚ ï˛ Ï̂Ó (P !Ó®%Ó˚ Ë%̨ ç) – ( Q !Ó®%Ó˚ Ë%̨ ç) •°ÈüüüÈ

(a)   –5     (b)   1      (c)  –1     (d)  –2

12. Î!ò (x + 3, 5) = (2, 2–y) •Î˚ ï˛ Ï̂Ó x ~ÓÇ y ~Ó˚ Ùyl •°ÈüüüÈ

(a)  x = 5, y = 3 (b)  x = –1, y = –3

(c)   x = 0, y = –3 (d)  x = 1, y = 3

13. Î!ò P !Ó®%Ó˚ fiÌylyAÜ˛ (3, –5) •Î˚ ï˛ Ï̂Ó  y x«˛ • Ï̂ï˛ P !Ó®%!ê˛Ó˚ °¡∫ ò)Ó˚c •°Èüüü

(a)   4     (b)  5      (c)  3     (d)  2

14. x x«˛ • Ï̂ï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ ò)Ó˚c 5 ~Ü˛Ü˛ ~ÓÇ y x«˛ • Ï̂ï˛ ò)Ó˚c 7 ~Ü˛Ü˛– ï˛y• Ï̂° !Ó®%!ê˛Ó˚ fiÌylyAÜ˛ • Ï̂ï˛ ˛õy Ï̂Ó˚ÈüüüÈ

(a)   (5, 7)     (b)   (7, 5)      (c)   (0, 7)      (d)  (7, 0).

l ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. Ü˛y Ï̂ï≈̨ §#Î˚ §Ùï˛ Ï̂° x x«˛ ~ÓÇ y x Ï̂«˛Ó˚ ˆSÈò!Ó®%!ê˛ •° _____–

2. x x«˛ ~ÓÇ y x«˛ Ü˛y Ï̂ï≈̨ §#Î˚ §Ùï˛° Ï̂Ü˛ _____ ˛õy Ï̂ò Ë˛yà Ü˛ Ï̂Ó˚–
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3. Î!ò  x x«˛ ˆÌ Ï̂Ü˛  P !Ó®%Ó˚ °¡∫ ò)Ó˚c y x Ï̂«˛Ó˚ }îydÜ˛ !ò Ï̂Ü˛ 7 ~Ü˛Ü˛ •Î˚ ï˛ Ï̂Ó P !Ó®%Ó˚ ˆÜ˛y!ê˛ •° _____–

4. y x«˛ ˆÌ Ï̂Ü˛  (3, 4) !Ó®%Ó˚ ò)Ó˚c •° _____–

5. x x«˛ ˆÌ Ï̂Ü˛ (5, –2) !Ó®%Ó˚ ò)Ó˚c •° ____–

6. (–6, 5) !Ó®%!ê˛  _____  ˛õy Ï̂ò xÓ!fiÌï˛–

l l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. Î!ò ò%•z!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛  A (–7, 8) ~ÓÇ B (–8, 10) •Î˚ ï˛ Ï̂Ó 2(A ~Ó˚ Ë%̨ ç) – (B ~Ó˚ Ë%̨ ç) ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. Î!ò (a + 2, 7) = (4, 3 –b) •Î˚ ï˛ Ï̂Ó a ~ÓÇ b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. Î!ò ~Ü˛!ê˛ !Ó®%Ó˚ y ~Ó˚ fiÌylyAÜ˛ ¢)lƒ •Î˚ ï˛ Ï̂Ó !Ó®%!ê˛ fiÌylyAÜ˛ §Ùï˛ Ï̂°Ó˚ ˆÜ˛yÌyÎ˚ xÓfiÌyl Ü˛ Ï̂Ó˚–

4. ˆÜ˛yl ˛õy Ï̂ò ~Ü˛!ê˛ !Ó®%Ó˚ Ë%̨ ç }îydÜ˛⁄

5. !Ó®%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y ÎyÓ˚ ˆÜ˛y!ê˛ –3 ~ÓÇ Îy y x Ï̂«˛ xÓfiÌyl Ü˛ Ï̂Ó˚⁄

6. ˆÎ §Ü˛° !Ó®%Ó˚ Ë%̨ ç G ˆÜ˛y!ê˛ !Ó˛õÓ˚#ï˛ !ã˛•´ Î%=˛ •Î˚ñ ï˛yÓ˚y ˆÜ˛yl ˛õ Ï̂ò xÓ!fiÌï˛⁄

7. (–2, 4) !Ó®%!ê˛ fiÌylyAÜ˛ÈüÈï˛ Ï̂°Ó˚ ˆÜ˛yl ˛õ Ï̂ò xÓ!fiÌï˛⁄

8. ˆÎ !Ó®%!ê˛ y = –3x ˆÓ˚áyÎ˚ xÓ!fiÌï˛ ~ÓÇ ÎyÓ˚ Ë%̨ ç 3ñ GÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. y ÈüÈx«˛ ˆÌ Ï̂Ü˛ P (5, 7) !Ó®%Ó˚ °¡∫ ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. ˆÎ !Ó®%!ê˛  y = 4x ˆÓ˚áyÎ˚ xÓ!fiÌï˛ ~ÓÇ ÎyÓ˚ ˆÜ˛y!ê˛ 8ñ ï˛yÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

l !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°y §ï˛ƒ xÌÓy !ÙÌƒy !° Ï̂áy ı

1. (–3, –5) !Ó®%!ê˛ ã˛ï%̨ Ì≈ ˛õy Ï̂ò xÓ!fiÌï˛–

2. (0, 0) !Ó®%!ê˛ x ~ÓÇ y í z̨Ë˛Î˚ x Ï̂«˛ xÓ!fiÌï˛–

3. (5, 7) !Ó®%!ê˛  x x«˛ ˆÌ Ï̂Ü˛ °¡∫ ò)Ó˚c 5 ~Ü˛Ü˛É

4. y x Ï̂«˛Ó˚ í z̨̨ õÓ˚ ˆÜ˛y Ï̂ly !Ó®%Ó˚ fiÌyly Ï̂AÜ˛Ó˚ xyÜ˛yÓ˚ •° (0, y) –

5. ≤ÃÌÙ ~ÓÇ ã˛ï%̨ Ì≈ ˛õy Ï̂ò ˆÜ˛y Ï̂ly !Ó®%Ó˚ Ë%̨ ç ôlydÜ˛–

6. Î!ò ~Ü˛!ê˛ !Ó®%Ó˚ y ÈüÈ~Ó˚ fiÌylyAÜ˛ ¢)lƒ •Î˚ ï˛ Ï̂Ó !Ó®%!ê˛ §Ó≈òy y x Ï̂«˛ xÓ!fiÌï˛–

7. (6, 0) !Ó®%!ê˛ x x Ï̂«˛ xÓ!fiÌï˛–

8. (0, –9) !Ó®%!ê˛ ã˛ï%̨ Ì≈ ˛õy Ï̂ò xÓ!fiÌï˛–

9. (0, –5) !Ó®%!ê˛ !mï˛#Î˚  õy Ï̂ò xÓ!fiÌï˛–
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10. (2, –5) ~ÓÇ (2, 5) !Ó®%à%̂ Ï°y x x«˛ ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈–

á˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛  2 l¡∫Ó˚ä

l §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. !l¡¨!°!áï˛ !Ó®%à%̂ Ï°y ˆÜ˛yl‰ ˛õy Ï̂ò xÓ!fiÌï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

i) !Ó®% A =(3, –4) ii)   !Ó®% B = (–3, 4)

iii) !Ó®% C = (–3, –4) iv)  !Ó®% D = (3, 4)

2. l# Ï̂ã˛Ó˚ !Ó®%Ó˚ fiÌylyAÜ˛à%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

i) Îy x ~ÓÇ y í z̨Ë˛Î˚ x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛–

ii) ÎyÓ˚ ˆÜ˛y!ê˛ –4 ~ÓÇ Îy y x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛–

3. ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e ABCD xAÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ ¢#£Ï≈!Ó®% A, B, C ~ÓÇ D ~Ó˚ fiÌylyAÜ˛ ÎÌyÜ ̨ Ï̂Ù (1, 4), (–5, 4) ~ÓÇ

(–5, –3) ~ÓÇ (1, –3) –

4. (5,0) (0,0) ~ÓÇ (0, 6) !Ó®%à%̂ Ï°y Î%=˛ Ü˛Ó˚̂ Ï° ˆÎ !ã˛e í z̨Í˛õß¨ •Î˚ ï˛yÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. !Ó®%à%̂ Ï°y í z̨̨ õfiÌy˛õl ly Ü˛ Ï̂Ó˚ ˆÜ˛yl‰ ˛õy Ï̂ò xÓ!fiÌï˛ • Ï̂Ó ï˛y !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚y Î!òÈüüüÈ

i) ˆÜ˛y!ê˛ –3 ~ÓÇ Ë%̨ ç –2 •Î˚–

ii) Ë%̨ ç 5 ~ÓÇ ˆÜ˛y!ê˛ –6 •Î˚–

6. Ü˛y Ï̂ï≈̨ §#Î˚ §Ùï˛ Ï̂° A (5, 5) ~ÓÇ  B (–5, 5) !Ó®%à%̂ Ï°y fiÌy˛õl Ü˛ Ï̂Ó˚y– AB, OA ~ÓÇ OB Î%=˛ Ü˛Ó˚̂ Ï° Ü˛# ôÓ˚̂ ÏlÓ˚ !eË%̨ ç

à!ë˛ï˛ •Ï° ï˛yÓ˚ lyÙ !°á⁄

7. x ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Î!ò (x + 4, 3y – 2) = (9, 6) –

8. ò%!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ (5, 3) ~ÓÇ (5, –2) ˛àyÙ# ˆÜ˛y Ï̂ly ˆÓ˚áy ˆÜ˛yl‰ x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y°⁄

9. ò%!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ (7, 6) ~ÓÇ (–5, 6) àyÙ# ˆÓ˚áy!ê˛ ˆÜ˛yl‰ x Ï̂«˛Ó˚ §y Ï̂Ì §Ùyhs˝Ó˚y°⁄ í z̨_ Ï̂Ó˚Ó˚ §˛õ Ï̂«˛ Î%!=˛ òyG–

10. !l¡¨!°!áï˛ !Ó®%à%̂ Ï°y ~Ü˛•z ˆÓ˚áyÎ˚ xÓ!fiÌï˛ !Ü˛ ly !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

  (0, 5),  (
5

2
, 0) ~ÓÇ (5, –5).

11. x«˛mÎ˚ ÓÓ˚yÓÓ˚ 1 Ï̂§!Ù = 1 ~Ü˛Ü˛ ˆflÒ° ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ !l¡¨!°!áï˛ Ü ̨ ÙÎ%à° (x, y) !Ó®%à%̂ Ï°y fiÌy˛õl Ü˛ Ï̂Ó˚Èy ı

x 2 4 –3 –2  3 0

y 4 2  0  5 –3 0
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 à˛ÈüÈ!ÓË˛yà    å≤Ã!ï˛!ê˛  3/4 l¡∫Ó˚ä

l ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. ~Ü˛!ê˛ Óà≈̂ Ï«˛e ABCD ~Ó˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®% A (5, 3),  B (–3, 3) ~ÓÇ  D (5, –4) – ~Ü˛!ê˛ SÈÜ˛ Ü˛yà Ï̂ç˛ !Ó®%à%̂ Ï°y fiÌy˛õl

Ü˛ Ï̂Ó˚ ¢#£Ï≈!Ó®% C ~Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ¢#£Ï≈!Ó®%à%̂ Ï°yÓ˚ fiÌylyAÜ˛à%̂ Ï°y í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y ÎyÓ˚ ̃ òâ≈ƒ ~ÓÇ ≤ÃfiÌ ÎÌyÜ ̨ Ï̂Ù 7 ~Ü˛Ü˛ ~ÓÇ 5 ~Ü˛Ü˛ ~ÓÇ ~Ü˛!ê˛

¢#£Ï≈!Ó®% Ù)°!Ó®%̂ Ïï˛ñ ò#â≈ï˛Ó˚ Óy•%!ê˛ x x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ ~Ü˛!ê˛ ¢#£Ï≈!Ó®% ï,̨ ï˛#Î˚ ˛õy Ï̂ò xÓ!fiÌï˛–

3. SÈÜ˛ Ü˛yà Ï̂ç A (1,–1) ~ÓÇ  B (4, 5) !Ó®%à%̂ Ï°y fiÌy˛õl Ü˛ Ï̂Ó˚y ı

i) !Ó®%à%̂ Ï°y Î%=˛ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ ˆÓ˚áyÇ¢ xAÜ˛l Ü˛ Ï̂Ó˚y A ~ÓÇ B !Ó®% ò%!ê˛Ó˚ Ù Ï̂ôƒ ò%!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y–

ii) ~•z ˆÓ˚áyÇ¢ Ï̂Ü˛ Ó!ô≈ï˛ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y Îy AB ˆÓ˚áyÇ Ï̂¢Ó˚ Óy•ẑ ÏÓ˚ xÓ!fiÌï˛–

4. ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ¢#£Ï≈!Ó®%à%̂ Ï°yÓ˚ fiÌylyAÜ˛ í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y ÎyÓ˚ ˜òâ≈ƒ ~ÓÇ ≤ÃfiÌ ÎÌyÜ ̨ Ï̂Ù 6 ~Ü˛Ü˛ ~ÓÇ 3 ~Ü˛Ü˛– ÎyÓ˚ ~Ü˛!ê˛

¢#£Ï≈!Ó®%% Ù)°!Ó®%̂ Ïï˛ñ ò#â≈ï˛Ó˚ Óy•%!ê˛ y x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ ~Ü˛!ê˛ ¢#£Ï≈!Ó®% !mï˛#Î˚ ˛õy Ï̂ò xÓ!fiÌï˛–

5. SÈÜ˛ Ü˛yà Ï̂ç  P(1, 0), Q(4, 0) ~ÓÇ S(1, 3) !Ó®%à%̂ Ï°y fiÌy˛õl Ü˛ Ï̂Ó˚y– PQRS ~Ü˛!ê˛ Óà≈̂ Ï«˛e • Ï̂° R !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚

Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e  ABCD ~Ó˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®%  A(2, 2), B(–3, 2) ~ÓÇ (–3, 5) – ~Ü˛!ê˛ SÈÜ˛ Ü˛yà Ï̂ç ~•z !Ó®%à%̂ Ï°y

fiÌy˛õl Ü˛ Ï̂Ó˚ D !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y– ABCD xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛°G !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. SÈÜ˛ Ü˛yà Ï̂ç A (1,–3) ~ÓÇ B (5, 4) !Ó®%à%̂ Ï°y fiÌy˛õl Ü˛ Ï̂Ó˚y ı

i) ~•z !Ó®%à%̂ Ï°y !ò Ï̂Î˚ ~Ü˛!ê˛ ˆÓ˚áyÇ¢ xAÜ˛l Ü˛ Ï̂Ó˚ AB ˆÓ˚áyÇ Ï̂¢Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ !Ó®% fiÌylyAÜ˛ í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y–

ii) ˆÓ˚áyÇ¢!ê˛ Ï̂Ü˛ Ó!ô≈ï˛ Ü˛ Ï̂Ó˚ ˆÓ˚áyÇ Ï̂¢Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ !Ó®Ó˚ fiÌylyAÜ˛ í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y Îy AB ˆÓ˚áyÇ Ï̂¢Ó˚ Óy•ẑ ÏÓ˚ xÓ!fiÌï˛–

8. !l¡¨!°!áï˛ !Ó®%à%̂ Ï°y SÈÜ˛ Ü˛yà Ï̂ç fiÌy˛õl Ü˛ Ï̂Ó˚y ~ÓÇ !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á Óy §Ù Ï̂Ó˚á lÎ˚ !Ü˛ly Îyã˛y•z Ü˛ Ï̂Ó˚y ı

i) (2, 3),  (3, 2),  (1, –5)

ii) (–1, 1), (–3, 3), (–5, 5)
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í˛z_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ !Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

l Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!°

1.  (c)    2. (b)    3. (b)   4. (d)    5. (c)    6.  (c)     7.  (d)     8.  (c)    9. (c)    10.  (a)

11. (b)    12.  (b)    13.  (c)  14. (b)

l ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y

1)   Ù)°!Ó®%  (0, 0)    2)   ã˛yÓ˚    3)   –7     4)   3 ~Ü˛Ü˛   5)  2 ~Ü˛Ü˛    6) IIüÈ˛õyò

l l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG

1. –6     2.  a=2,  b= –4     3.  xüÈx Ï̂«˛Ó˚ í z̨̨ õÓ˚      4.   II ~ÓÇ IIIÈüÈ˛õyò    5.   (0, –3)

6. II ~ÓÇ IVüÈ˛õyò    7.  II üÈ˛õyò      8.    (3, –9)      9.  5 ~Ü˛Ü˛     10. (2, 8)

l !l¡¨!°!áï˛ ˛í z̨!=˛à%̂ Ï°y §ï˛ƒ Óy !ÙÌƒy !Ü˛ly Ó°

1.   !ÙÌƒy      2.    §ï˛ƒ 3.   !ÙÌƒy     4.  §ï˛ƒ      5.  §ï˛ƒ     6.    !ÙÌƒy     7.   §ï˛ƒ

8.    !ÙÌƒy     9.   !ÙÌƒy     10.  §ï˛ƒ

á˛ÈüÈ!ÓË˛yà

l §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. i) A !Ó®%!ê˛ ã˛ï%̨ Ì≈̨ õy Ï̂ò xÓ!fiÌï˛–

ii) B  !Ó®%!ê˛ !mï˛#Î˚ õy Ï̂ò xÓ!fiÌï˛–

iii) C  !Ó®%!ê˛ ï,̨ ï˛#Î˚̨ õy Ï̂ò xÓ!fiÌï˛–

iv) D  !Ó®%!ê˛ ≤ÃÌÙõy Ï̂ò xÓ!fiÌï˛–

2. i)  (0, 0)    ii)  (0, –4)

3. 4.

5. (i)  III-õyò     (ii)   IV- õyò

l l

ll

C (–5,–3)

A (1, 4)

D (1,–3)

B (–5, 4)

A (5, 0)O (0, 0)

B (0, 6)

ˆ«˛eÊ˛° = 15 Óà≈ ~Ü˛Ü˛
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6. ≤ÃyÆ !eË%̨ ç!ê˛ §Ù!mÓy•% !eË%̨ ç–

7. x = 5 ~ÓÇ  
8

3

8. í z̨Ë˛Î˚ !Ó®%•z x = 5 ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ñ Îy y x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y°–

9. í z̨Ë˛Î˚ !Ó®%•z  y = 6 ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ñ Îy x x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y°–

10. (0,5),  (
5

2
,0 ~ÓÇ (5, –5) ~Ü˛•z ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛–

à ü È!ÓË˛yà

l ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1.  (–3, –4)

2.  (–7, –5)

3.  (i)  (2,1)  ~ÓÇ  (3, 3)   (ii)  (5, 7)

4.  O (0. 0), A (–6, 0), C (0, –3), ã˛ï%̨ Ì≈ ¢#£Ï≈  B (–6, –3)

5.  R ÈüÈ~Ó˚ fiÌylyAÜ˛ •° (4, 3)

6.  D ÈüÈ~Ó˚ fiÌylyAÜ˛ •° (2, 5)

7. (i) (2.7, 0)  !Ó®%!ê˛ AB ˆÓ˚áyÇ Ï̂¢Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛–   (ii) (0, –4.7) !Ó®%  AB ˆÓ˚áyÇ Ï̂¢Ó˚ Óy•ẑ ÏÓ˚ ~Ü˛•z ˆÓ˚áyÓ˚ í z̨̨ õÓ˚
xÓ!fiÌï˛

8. (i) §Ù Ï̂Ó˚á lÎ˚   (ii)  §Ù Ï̂Ó˚á

9.  (0, 0) (–7, 0),  (–7, –4),   (0, –4)

10.  (2, 3) ~ÓÇ ˆ«˛eÊ˛° = 9 Óà≈ ~Ü˛Ü˛
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xôƒyÎ̊Èü4

!mÈÈÈã˛°Ó̊y!¢ !Ó!¢T˛ ˜Ó̊!áÜ˛ §Ù#Ü˛Ó̊î
(LINEAR EQUATIONS IN TWO VARIABLES)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

1. ax + by + c = 0 xyÜ˛y Ï̂Ó˚Ó˚ §Ù#Ü˛Ó˚î Ï̂Ü˛ !mã˛°Ó˚y!¢ !Ó!¢T˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î Ó°y •Î˚ñ ˆÎáy Ï̂l a, b, c ÓyhflÏÓ §Çáƒy ~ÓÇ a
G b í z̨Ë˛ Ï̂Î˚ ¢)lƒ lÎ˚–

2. !mã˛°Ó˚y!¢ !Ó!¢T˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ x§Çáƒ §Ùyôyl xy Ï̂SÈ–

3. !mã˛°Ó˚y!¢ !Ó!¢T˛ ≤Ã!ï˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e • Ï̂Ó ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy–

4. x=0 •° y x Ï̂«˛Ó˚ §Ù#Ü˛Ó˚î ~ÓÇ y = 0 •° x-x Ï̂«˛Ó˚ §Ù#Ü˛Ó˚î–

5. x = a §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e • Ï̂Ó y-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy–

6. y = a §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e • Ï̂Ó x-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy–

7. y = mx xyÜ˛y Ï̂Ó˚Ó˚ §Ù#Ü˛Ó˚îñ Ù)°!Ó®%àyÙ# ˆÓ˚áy Ï̂Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚–

8. !mã˛°Ó˚y!¢ !Ó!¢T˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂eÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ≤Ã!ï˛!ê˛ !Ó®% ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛ ~Ü˛!ê˛ §Ùyôyl– xyÓyÓ˚
˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛  §Ùyôyl ~Ü˛ ~Ü˛!ê˛ !Ó®% Îy §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂eÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛–

xl%¢#°l#ÈüÈ4

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. x- x Ï̂«˛Ó˚ §Ù#Ü˛Ó˚î •° È_____–

2. x = 4 ~Ó˚ ˆ°á!ã˛e •° ~Ùl ~Ü˛!ê˛ ˆÓ˚áyñ Îy  _____ x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y°–

3. x-x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ˆÎÈüÈˆÜ˛y Ï̂ly !Ó®%Ó˚ xyÜ˛yÓ˚ •° _____–

4. Î!ò (2, 0) ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î 2x + 3y = k ~Ó˚ §Ùyôyl •Î˚ñ ï˛ Ï̂Ó  k ~Ó˚ Ùyl • Ï̂Ó _____–

5. y-x Ï̂«˛Ó˚ §Ù#Ü˛Ó˚î •° _____–

6. !mÈã˛°Ó˚y!¢ !Ó!¢T˛ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §Ùyôyl §Çáƒy _____ –

7. y-x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ˆÎÈüÈˆÜ˛y Ï̂ly !Ó®%Ó˚ xyÜ˛yÓ˚ •° _____–

8. x ~ÓÇ y !ò Ï̂Î˚ à!ë˛ï˛ !mÈã˛°Ó˚y!¢ !Ó!¢T˛ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ xyÜ˛yÓ˚ •° _____–

9. (3, 4) !Ó®%àyÙ# §Ó˚° Ï̂Ó˚áyÓ˚ §Çáƒy  _____–
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10. 2x – 5y = 9 §Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl §Çáƒy _____ –

II. Ó•%Ù%á# í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. (a, a) xyÜ˛yÓ˚ !Ó!¢T˛ !Ó®%!ê˛ §Ó≈òy xÓ!fiÌï˛ •Î˚ÈüüüÈ

a) x-x Ï̂«˛ b)  y-x Ï̂«˛     c)   y = x ˆÓ˚áyÓ˚ í z̨̨ õÓ˚     d)  x + y = 0 ˆÓ˚áyÓ˚ í z̨̨ õÓ˚–

2. y = mx ~Ó˚ ˆ°á!ã˛e •° ~Ü˛!ê˛ ˆÓ˚áy ÎyÈüüüÈ

a) x-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° b)  y-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y°

c) Ù)°!Ó®%àyÙ# d) x-x Ï̂«˛ §Ùy˛õ!ï˛ï˛–

3. x = 5 ~ÓÇ y = –2 ˆÎ §Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl ˆ§•z §Ù#Ü˛Ó˚î!ê˛ •°ÈüüüÈ

a) 2x + y = 9      b)  x + 3y = 1      c)   2x – y = 12       d)   x + 3y = 0

4. ~Ü˛!ê˛ ã˛°Ó˚y!¢Ó˚ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î!ê˛ •°ÈüüüÈ

a) 2x = y        b)  y2 = 3y + 5      c)   4x – y = 5       d)   3t + 5 = 9t – 7

5. y = 2x + 3 §Ù#Ü˛Ó˚̂ ÏîÓ˚ §ÙyôylÈüüüÈ

a) ~Ü˛!ê˛ Óy xllƒ b) ˆl•z

c) ò%!ê˛ d) x§#Ù §ÇáƒÜ˛–

6. x-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° ~ÓÇ Ù)°!Ó®% • Ï̂ï˛  2-~Ü˛Ü˛ í z̨̨ õ Ï̂Ó˚ xÓ!fiÌï˛ §Ó˚° Ï̂Ó˚áyÓ˚ §Ù#Ü˛Ó˚î •°ÈüüüÈ

a) y = 2       b)   y = –2       c)  x = 2       d)   x = –2

7. 2x + 3y = 9 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e y-x«˛ Ï̂Ü˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛y •°ÈüüüÈ

(a)   
9

2
0,







      (b)  (0, 3)      (c)   (0, 9)      (d)   (3, 1)

8. y = –1 ~ÓÇ y = 3 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x!AÜ˛ï˛ ˆ°á!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒ ò)Ó˚c •°ÈüüüÈ

(a)  2      (b)  4      (c)  3      (d)  1

9. Î!ò (2k–1, k) §Ù#Ü˛Ó˚î 10x – 9y = 12, ~Ó˚ §Ùyôyl •Î˚ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

(a)   1     (b)   2     (c)   3     (d)  4

10. 2x – y = 4 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e x-x«˛ Ï̂Ü˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛y •°ÈüüüÈ

(a)  (2, 0)      (b)  (–2, 0)      (c)   (0, –4)     (d)  (0, 4)

11. ˆÎ ˆÓ˚áyÓ˚ §Ù#Ü˛Ó˚î y = 0 ñ ï˛y í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚ÈüüüÈ

(a)   y-x«˛     (b)  x-x«˛      (c) x ~ÓÇ y-x«˛ í z̨Ë˛Î˚•z   (d)  Ù)°!Ó®%–
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12. x = –3 ~ÓÇ x = 2 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x!AÜ˛ï˛ ˆ°á!ã˛ Ï̂eÓ˚ Ù Ï̂ôƒ ò)Ó˚c •°ÈüüüÈ

(a)   1     (b)  2      (c)  3      (d)  5

13. x = 2 ~ÓÇ y = –3 Ü˛Î˚!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î Ï̂Ü˛ !§Âô Ü˛ Ï̂Ó˚ÈüüüÈ

(a)   ˆÜ˛Ó°Ùye ~Ü˛!ê˛      (b)  ò%!ê˛       (c)  x§Çáƒ      (d)  !ï˛l!ê˛

14. Î!ò 3x + y = 10 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂e (a, 4) xÓ!fiÌï˛ •Î˚ñ ï˛ Ï̂Ó a ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

(a)  3      (b)  1      (c)  2      (d)  4

15. x–y = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e ˆÎ !Ó®%àyÙ# ï˛y •°ÈüüüÈ

(a)   −







1

2

1

2
,      (b)   

3

2

3

2
,
−






      (c)   (0, –1)     (d)  (1, 1)

III. !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°y §ï˛ƒ xÌÓy !ÙÌƒy !° Ï̂áy ı

1.  3x + 4y = 12 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂e (0, 3) !Ó®%!ê˛ xÓ!fiÌï˛–

2. !mÈã˛°Ó˚y!¢ !Ó!¢T˛ ≤Ã Ï̂ï˛ƒÜ˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e ~Ü˛!ê˛ ˆÓ˚áy lyG • Ï̂ï˛ ˛õy Ï̂Ó˚–

3. ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î x + 2y = 7 ~Ó˚ ˆ°á!ã˛e (0, 7) !Ó®%àyÙ#–

4. x-x Ï̂«˛ xÓ!fiÌï˛ ˆÎÈüÈˆÜ˛yl !Ó®%Ó˚ xyÜ˛yÓ˚ •° (x, 0)–

5. y = mx ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ~Ó˚ ˆ°á!ã˛e (0, 0) !Ó®%%àyÙ#–

IV. x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î 5x + ky = 4 ~Ó˚ ˆ°á!ã˛ Ï̂e (2, –2) !Ó®% xÓ!fiÌï˛ • Ï̂°ñ k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2.  x-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° ~ÓÇ (0, 4) !Ó®%àyÙ# ˆÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. 5x = –y §Ù#Ü˛Ó˚î Ï̂Ü˛ §yôyÓ˚î xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ a, b ~ÓÇ c ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. 3x + 2y = 8 §Ù#Ü˛Ó˚̂ Ïî ÈyüÈˆÜ˛ x ~Ó˚ §y•y Ï̂Îƒ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

5. 3y = ax + 7 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂e (3, 4) !Ó®% xÓ!fiÌï˛ • Ï̂°ñ ‘a’~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ ˆlyê˛ Ó•zÈüÈ~Ó˚ òyÙ ~Ü˛!ê˛ Ü˛° Ï̂ÙÓ˚ òy Ï̂ÙÓ˚ !mà%î– !mÈã˛°Ó˚y!¢ !Ó!¢T˛ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆ° Ï̂áy Îy ~•z í z̨!=˛!ê˛ Ï̂Ü˛

í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚–

7. (–3, –7) !Ó®%àyÙ# ~ÓÇ y-x Ï̂«˛Ó˚ §Ùyhs˝Ó˚y° ˆÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ˆ° Ï̂áy–

8. 2x – 5y = 7 §Ù#Ü˛Ó˚̂ Ïî ÈxüÈˆÜ˛ y ~Ó˚ §y•y Ï̂Îƒ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

9. 3x + 2 = 0 §Ù#Ü˛Ó˚î Ï̂Ü˛ ax + by + c  = 0 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–
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10. x = 4y §Ù#Ü˛Ó˚̂ ÏîÓ˚ ò%!ê˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

á˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

lllll §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. 3x – 2y = 6 §Ù#Ü˛Ó˚î!ê˛ x- x«˛ Ï̂Ü˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ˆ§•z !Ó®%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. x + 3y = 8 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ò%!ê˛ §Ùyôyl ˆ° Ï̂áy–

3. 2x – y = 3 ˆÓ˚áy!ê˛ í z̨Ë˛Î˚ x«˛ Ï̂Ü˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛y Ï̂òÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. Î!ò (2k–3, k + 2) !Ó®%%!ê˛ 2x + 3y + 15 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂e xÓ!fiÌï˛ •Î˚ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. §Çáƒy Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ 2x + 1 = x –3 §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ü˛Î˚!ê˛ §Ùyôyl xy Ï̂SÈ⁄

6. 3x + 12 = 0 §Ù#Ü˛Ó˚î!ê˛ Ï̂Ü˛ !mã˛°Ó˚y!¢ !Ó!¢T˛ !• Ï̂§ Ï̂Ó çƒy!Ù!ï˛Ü˛ !ã˛ Ï̂e ≤Ãò¢≈l Ü˛ Ï̂Ó˚y–

7. x = 3y §Ù#Ü˛Ó˚î Ï̂Ü˛ ax+by+c= 0 xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ a, b ~ÓÇ c ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. Î!ò x = 2 ~ÓÇ y = 1 §Ù#Ü˛Ó˚î 2x + 3y = k ~Ó˚ §Ùyôyl •Î˚ ï˛ Ï̂Ó k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. (2, 3) !Ó®%àyÙ# ò%!ê˛ ˆÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ˆ° Ï̂áy–

10. ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î  2x + 5y = 19 ~Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛˛ ~Ùl ~Ü˛!ê˛ !Ó®%%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y ÎyÓ˚ ˆÜ˛y!ê˛ñ Ë%̨ Ï̂çÓ˚  1
1

2
 à%î–

11. ~Ùl ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆ° Ï̂áyñ ÎyÓ˚ ˆ°á!ã˛ Ï̂eÓ˚ í z̨̨ õÓ˚ ≤Ã!ï˛!ê˛ !Ó®%Ó˚ ˆÜ˛y!ê˛Ó˚ fiÌylyAÜ˛ Ë%̨ Ï̂çÓ˚ !ï˛là%î–

à˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 3 l¡∫Ó˚ä

lllll ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. y – 2x = –3 ~Ó˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ Îyã˛y•z Ü˛ Ï̂Ó˚y (2, 3) ˆ°á!ã˛ Ï̂e xÓ!fiÌï˛ !Ü˛ly–

2. 2x + 3 = 0 §Ù#Ü˛Ó˚î!ê˛ Ï̂Ü˛  (i) ~Ü˛ã˛°È È!Ó!¢T˛ ~ÓÇ (ii) !mã˛°È !Ó!¢T˛ !• Ï̂§ Ï̂Ó çƒy!Ù!ï˛Ü˛ !ã˛ Ï̂e ≤Ãò¢≈l Ü˛ Ï̂Ó˚y–

3. 2x + 3y = 4 §Ù#Ü˛Ó˚̂ ÏîÓ˚ !ï˛l!ê˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ~áy Ï̂l Ê˛y Ï̂Ó˚l•y•zê˛ ˆflÒ° ˆÌ Ï̂Ü˛ ˆ§°!§Î˚y§ ˆflÒ Ï̂° Ó)̨̊ õyhs˝!Ó˚ï˛ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆòGÎ˚y •° ı

 F = 
9

5
32C + –  ~Ùl  !Ü˛ ˆÜ˛y Ï̂ly ï˛y˛õÙyey xy Ï̂SÈ ÎyÓ˚ §yÇáƒÙyl Ê˛y Ï̂Ó˚l•y•zê˛ ~ÓÇ ˆ§°!§Î˚y§ ˆflÒ Ï̂° §Ùyl⁄ Î!ò Ìy Ï̂Ü˛

ï˛ Ï̂Ó ˆÓÓ˚ Ü˛ Ï̂Ó˚y–

5. 2x + y = 7 ~Ó˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y– ˆÓ˚áy!ê˛ x x«˛ ~ÓÇ y-x«˛ Ï̂Ü˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. 3 = 2x + y ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ !ï˛l!ê˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. Î!ò (7, –3) !Ó®%!ê˛ y m x−





 = −








3

7

2

7
 §Ù#Ü˛Ó˚̂ Ïî xÓ!fiÌï˛ •Î˚ñ ï˛ Ï̂Ó m ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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8. c ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ  2x + cy = 8 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §Ùyôy Ï̂l x ~ÓÇ y ~Ó˚ Ùyl §Ùyl • Ï̂Ó⁄

9. ôÓ˚y ÎyÜ˛ y ~ÓÇ x  ˛õÓ˚flõÓ˚ §Ùyl%̨ õyï˛#– ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆ° Ï̂áy Îál x = 4 ~ÓÇ y = 12– Îál x = 5  ï˛ál y ~Ó˚
Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. 2x + 3y = 6 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y– ˆ°á!ã˛e • Ï̂ï˛ x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Îál y=4 –

11. x = –2 ~ÓÇ y =6 §Ù#Ü˛Ó˚î 3 (x–2) + 2 (y + 3) = 6 ~Ó˚ §Ùyôyl !Ü˛ly Îyã˛y•z Ü˛ Ï̂Ó˚y– ~Ü˛ Óy ~Ü˛y!ôÜ˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
xy Ï̂Ó˚y Ü˛ï˛à%̂ Ï°y §Ùyôyl ï%̨ !Ù !lî≈Î˚ Ü˛Ó˚̂ Ïï˛ ˛õyÓ˚̂ ÏÓ⁄

12. !ã˛ Ï̂e ˆòGÎ˚y ˆ°á!ã˛e!ê˛ ˆò Ï̂áy ~ÓÇ l# Ï̂ã˛Ó˚ !ÓÜ˛“à%̂ Ï°y ˆÌ Ï̂Ü˛ ˆ°á!ã˛e!ê˛Ó˚ §!ë˛Ü˛ §ÙÜ˛Ó˚î!ê˛ Ï̂Ü˛ §ly=˛ Ü˛ Ï̂Ó˚y ıÈüÈ

a) x + y = 0 b) y = 2x

c) y = x d) y = 2x + 1

13. ~Ü˛!ê˛ ¢• Ï̂Ó˚Ó˚ ê˛ƒy!: Ë˛yí ¸̨y !l¡¨Ó)̨̊ õ ı ≤ÃÌÙ1 !Ü˛!Ù ~Ó˚ çlƒ Ë˛yí ¸̨y 12 ê˛yÜ˛y ~ÓÇ ˛õÓ˚Óï˛#≈ ≤Ã!ï˛ !Ü˛!Ù ò)Ó˚̂ ÏcÓ˚ Ë˛yí ¸̨y 7 ê˛yÜ˛y–

x!ï˛Ü ̨ Ù Ü˛Ó˚y ò)Ó˚c x !Ü˛!Ù ~ÓÇ ˆÙyê˛ Ë˛yí ¸̨y Ï̂Ü˛ y ê˛yÜ˛y ô Ï̂Ó˚ñ ~•z ï˛Ìƒ˛ !l Ï̂Î˚ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆ° Ï̂áy ~ÓÇ ~Ó˚ ~Ü˛!ê˛

ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y–

14. ò%!ê˛ Ü˛°Ù ~ÓÇ !ï˛l!ê˛ ̂ ˛õl!§ Ï̂°Ó˚ ̂ Ùyê˛ Ù)°ƒ 20 ê˛yÜ˛y– ~•z í z̨!=˛!ê˛ Ï̂Ü˛ !mÈÈã˛°!Ó!¢T˛ ~Ü˛!ê˛ ̃ Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §y•y Ï̂Îƒ í z̨̨ õfiÌy˛õl

Ü˛ Ï̂Ó˚y ~ÓÇ ~Ó˚ ò%!ê˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. ~Ü˛!ê˛ SÈÜ˛ Ü˛yà Ï̂ç y = x ~ÓÇ y = –x ~Ó˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y– ˆÓ˚áy ò%!ê˛ ˆÎ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛yÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

â˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 4 l¡∫Ó˚ä

lllll ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. y – x = 2 ~Ó˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y– ˆ°á!ã˛e • Ï̂ï˛ È

i) y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yÈñ Îál x = 4  (ii)  x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yÈñ Îál y = –3.

2. ˆï˛yÙÓ˚y çy Ï̂ly ˆÎñ ~Ü˛!ê˛ Ó›Ó˚ í z̨̨ õÓ˚ ≤ÃÎ%=˛ Ó° Ó› Ï̂ï˛ í z̨Í˛õß¨ cÓ˚̂ ÏîÓ˚ §y Ï̂Ì ≤Ãï˛ƒ«˛Ë˛y Ï̂Ó §Ùyl%̨ õy!ï˛– Î!ò §Ùyl%̨ õy!ï˛Ü˛ ô %ÓÜ˛ 2

•Î˚ñ ï˛ Ï̂Ó í z̨!=˛!ê˛ Ï̂Ü˛ ~Ü˛!ê˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §y•y Ï̂Îƒ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚y ~ÓÇ ~Ó˚ ~Ü˛!ê˛ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y–

3. ~Ü˛!ê˛ SÈÜ˛ Ü˛yà Ï̂ç x–2y = 3 ~ÓÇ 4x + 3y = 1 ~Ó˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y–

4. ~Ü˛!ê˛ SÈÜ˛ Ü˛yà Ï̂ç x = 4, y =2 ~ÓÇ x = y ̂ Ó˚áyà%̂ Ï°y xAÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ ≤ÃyÆ !ã˛e!ê˛ Ü˛# ≤ÃÜ˛yÓ˚ ï˛y §ly=˛ Ü˛ Ï̂Ó˚y– ~Ë˛y Ï̂Ó à!ë˛ï˛
!ã˛e!ê˛Ó˚ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

X'

Y'

Y

0 X
1  2  3

–3 –2 –1

–1

–2

–3

3

2

1

(2, 2)

(–1, –1)

(1, 1)
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5. ˛õy!Ü≈̨ Ç xM˛ Ï̂° ~Ü˛!ê˛ ày!í ¸̨Ó˚ ≤ÃÌÙ ò%•z â^˝ê˛yÓ˚ ˛õy!Ü≈̨ Ç ~Ó˚ ã˛yç≈ 30 ê˛yÜ˛y ~ÓÇ ˛õÓ˚Óï˛#≈ ≤Ã!ï˛ â^˝ê˛y 10 ê˛yÜ˛y– ˆÙyê˛ ˛õy!Ü≈̨ Ç ~Ó˚

§ÙÎ˚  x â^˝ê˛y ~ÓÇ ̂ Ùyê˛ ̨ õy!Ü≈̨ Ç ã˛yç≈ y ê˛yÜ˛y– í z̨̨ õ!Ó˚í z̨=˛ !ÓÓ,!ï˛!ê˛ Ï̂Ü˛ ~Ü˛!ê˛ !mÈã˛° !Ó!¢T˛ ̃ Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ Ïî ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y– ~•z

˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î!ê˛Ó˚ ~Ü˛!ê˛ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ ˛õÑyã˛ â^˝ê˛yÓ˚ ˛õy!Ü≈̨ Ç ã˛yç≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. lÓÙ ̂ ◊!îÓ˚ ò%•zçl SÈye# !Ó˚ï˛y ~ÓÇ à#ï˛y Ë)̨ !ÙÜ˛ Ï̂¡õ !ÓôÁhflÏ ̨õ#!Èí ¸̨ï˛ Ï̂òÓ˚ §y•y Ï̂ÎƒÓ˚ çlƒ ≤ÃôylÙsf#Ó˚ eyî ï˛•!° Ï̂Ó ~Ü˛ Ï̂e100

ê˛yÜ˛y òyl Ü˛ Ï̂Ó˚̂ ÏSÈ– ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆ° Ï̂áy Îy ~ ï˛Ìƒ Ï̂Ü˛ !§Âô Ü˛ Ï̂Ó˚– ~ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e xÑy Ï̂Ü˛y–

7. !l Ï̂¡¨ ≤Ãò_ x ~ÓÇ y ~Ó˚ Ùylà%̂ Ï°yñ ôÓ˚y • Ï̂Î˚̂ ÏSÈ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î Ï̂Ü˛ !§Âô Ü˛ Ï̂Ó˚– ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î!ê˛ !° Ï̂áy–

x  6 –6

y –2  6

í z̨̨ õ!Ó˚í z̨=˛ §yÓ˚!î Ï̂ï˛ ≤Ãò_  x G y ~Ó˚ Ùy Ï̂lÓ˚ §y•y Ï̂Îƒ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y–

˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e!ê˛ x- x«˛ Ï̂Ü˛ ~ÓÇ y-x«˛ Ï̂Ü˛ ˆÜ˛yl ˆÜ˛yl !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚È⁄

8. ˆòáyG ˆÎñ  A (1,2), B (–1, –16) ~ÓÇ C (0, –7) !Ó®%à%̂ Ï°y y = 9x – 7 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛ Ï̂e xÓ!fiÌï˛–

9. x–y = 1 ~ÓÇ 2x+y = 8 ˆÓ˚áyÓ˚ ˆ°á!ã˛e xÇÜ˛l Ü˛ Ï̂Ó˚y– ~•z ˆÓ˚áymÎ˚ ~ÓÇ y-x«˛ myÓ˚y à!ë˛ï˛ ˆ«˛e!ê˛ Ï̂Ü˛ SÈyÎ˚yÓ,ï˛ Ü˛ Ï̂Ó˚y–

~•z xÇ Ï̂¢Ó˚ ˆ«˛eÊ˛°G !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. ABCD xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ !ï˛l!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ A (3,1), B (–3,1) ~ÓÇ (–3, 3) – SÈÜ˛ Ü˛yà Ï̂ç ~ !Ó®%à%̂ Ï°y fiÌy˛õl

Ü˛ Ï̂Ó˚y ~ÓÇ ã˛ï%̨ Ì≈ ¢#£Ï≈!Ó®% D ~Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y– ABCD xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛°G !lî≈Î˚ Ü˛ Ï̂Ó˚y–

í˛z_Ó˚Ùy°y

Ü˛˛ÈüÈ!ÓË˛yà

I. 1)  y=0   2)  y-x«˛     3)  (x, 0)     4)   k = 4    5)  x = 0     6)  x§Çáƒ    7)  (0, y)

8)  ax+ by+c=0    9)  x§Çáƒ     10)  x§Çáƒ

II. 1)  c    2)   c   3)  c    4)  d    5)  d   6)  a    7)  b    8)  b    9)  b   10)  a   11)  b   12)  d

13)  c    14)  c    15)  d

III. 1)  §ï˛ƒ    2)   !ÙÌƒy   3)   !ÙÌƒy    4)   §ï˛ƒ    5)   §ï˛ƒ
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IV. 1)   k = 3    2)   y = 4    3)  5x + y = 0,   a = 5,   b = 1,   c = 0      4) y
x

=
−8 3

2

5)  a =
5

3
     6)  x = 2y      7)   k = –3     8)   x

y
=

+7 5

2
    9)  3x + 0.y + 2 = 0

10)  x = 4, y =1, x = 0, y = 0

á˛˛ÈüÈ!ÓË˛yà

1)  (2,0)     2)  (5,1),  (2,2)     3)  
3

2
0,







 ,  (0, –3),  4)   k =

−15

7
    5)  ~Ü˛!ê˛

6)  x + 0y = –4    7)  1.x – 3y + 0 = 0,  a = 1, b = 3, c = 0     8)   k = 7

9)  x + y = 5, x – y = –1 10)  (2, 3)    11)  y = 3x.

à˛˛ÈüÈ!ÓË˛yà

3)  0
4

3
,







 , (2,0), (–1, 2)   4)  –40°      5)   x-x«˛ (3.5, 0),  y-x«˛  (0,7)

6)  (0,3), (1,1), (1.5, 0)      7)   m = −
24

47
     8)  c

x

x
=

−8 2
   9)   y = 3x,  x = 5 ~  y = 15

10)   x = – 3     11)  x = –2, y = 6  •° §Ùyôylñ xy Ï̂Ó˚Ü˛!ê˛ §Ùyôyl •°  x = 2, y = 0  x§Çáƒ §Ùyôyl xy Ï̂SÈ–

12)  (c)  x = y     13)  7x – y + 5 = 0    14)   2x + 3y = 20     15)   (2, 3)

â˛˛ÈüÈ!ÓË˛yà

1)  y=6, x = –5     2)   F = 2a     4)  (2, 2),  (4, 2),  (4, 4)    7)  (3, 0),  (0, 2),   2x + 3y =6

9)  13.5  Óà≈~Ü˛Ü˛–
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xôƒyÎ̊Èü5

•zí z̨!Üœ̨ í˛#Î̊ çƒy!Ù!ï˛Ó̊ ˛õ!Ó̊ã˛Î̊
(INTRODUCTION TO EUCLID’S GEOMETRY)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

A) •zí z̨!Üœ̨ í˛#Î˚ çƒy!Ù!ï˛ Ï̂ï˛˛ !Ü˛S%È §ÇK˛y

•zí z̨!Üœ̨ Ï̂í˛Ó˚ §ÙÎ˚Ü˛y°#l à!îï˛!Ó Ï̂òÓ˚y !Ó®%ñ §Ùï˛° åÓy ï˛°ä •zï˛ƒy!òÓ˚ ≤Ãï˛#Ü˛ G §ÇK˛y ï˛y Ï̂òÓ˚ ã˛yÓ˚̨ õy Ï̂¢ ò,¢ƒÙyl Ó›à%̂ Ï°y

ˆÌ Ï̂Ü˛ Ü˛ Ï̂Ó˚̂ ÏSÈl–

~à%̂ Ï°yÓ˚ Ü˛ Ï̂Î˚Ü˛!ê˛ l# Ï̂ã˛ ˆòGÎ˚y •° ı

l ~Ü˛!ê˛ !Ó®%Ó˚ ˆÜ˛y Ï̂ly xÇ¢ ˆl•z–

l ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy •° ≤ÃfiÌ•#l ˜òâ≈ƒ–

l ~Ü˛!ê˛ ï˛ Ï̂°Ó˚ ¢%ô%Ùye ˜òâ≈ƒ G ≤ÃfiÌ xy Ï̂SÈ–

l ~Ü˛!ê˛ ï˛ Ï̂°Ó˚ ôyÓ˚à%̂ Ï°y ˆÓ˚áy •Î˚–

l ~Ü˛!ê˛ §Ùï˛° •° ~Ó)̨̊ õ ï˛° ÎyÓ˚ í z̨̨ õÓ˚ ˆÜ˛y Ï̂ly §Ó˚° Ï̂Ó˚áyÓ˚ ≤Ã!ï˛!ê˛ !Ó®% xÓfiÌyl Ü˛ Ï̂Ó˚–

B) •zí z̨!Üœ̨ í˛#Î˚ fl∫ï˛/!§Âô

fl∫ï˛/!§Âôà%̂ Ï°y •° ~Ùl !Ü˛S%È xl%Ùyl ˆÎà%̂ Ï°y §ï˛ƒ !Ü˛v ~à%̂ Ï°y ≤ÃÙy!îï˛ lÎ˚– ~à%%̂ Ï°y !Ó Ï̂¢£Ï Ü˛ Ï̂Ó˚ çƒy!Ù!ï˛ Ï̂ï˛ lÎ˚ñ à!î Ï̂ï˛Ó˚

§Ó≈e ÓƒÓ•yÓ˚ •Î˚–

Ü˛ Ï̂Î˚Ü˛!ê˛ •zí z̨!Üœ̨ í˛#Î˚ fl∫ï˛/!§Âô !l¡¨Ó)̨̊ õ ı

l ˆÎ§Ü˛° Ó›Ó˚ ≤Ã!ï˛!ê˛ x˛õÓ˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ !l!ò≈T˛ Ó›Ó˚ §Ùylñ ï˛yÓ˚y ˛õÓ˚flõÓ˚ §Ùyl •Î˚–

l §Ùyl Ó˚y!¢Ó˚ §y Ï̂Ì §Ùyl §Ùyl Ó˚y!¢ Ï̂Îyà Ü˛Ó˚̂ Ï° ˆÎyàÊ˛°à%̂ Ï°yG §Ùyl •Î˚–

l §Ùyl Ó˚y!¢ ˆÌ Ï̂Ü˛ §Ùyl §Ùyl Ó˚y!¢ !Ó Ï̂Î˚yà Ü˛Ó˚̂ Ï° !Ó Ï̂Î˚yàÊ˛°à%̂ Ï°yG §Ùyl •Î˚–

l ˆÎ§Ü˛° Ó› ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ §y Ï̂Ì !Ù Ï̂¢ ÎyÎ˚ ï˛yÓ˚y ˛õÓ˚flõÓ˚ §Ùyl •Î˚–

l ~Ü˛!ê˛ §Ù@˝Ã Ó˚y!¢ ï˛yÓ˚ xÇ¢ x Į̈̂ õ«˛y Ó,•_Ó˚–

l §Ùyl §Ùyl Ó›à%̂ Ï°yÓ˚ !mà%î Ê˛°à%̂ Ï°y ˛õÓ˚flõÓ˚ §Ùyl •Î˚–
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C) •zí z̨!Üœ̨ í˛#Î˚ fl∫#Ü˛yÎ≈

fl∫#Ü˛yÎ≈à%̂ Ï°y §yÓ≈çl#l §ï˛ƒó ~ Ï̂òÓ˚ ≤ÃÙy Ï̂îÓ˚ òÓ˚Ü˛yÓ˚ •Î˚ ly– •zí z̨Üœ̨ #í˛ Úfl∫#Ü˛yÎ≈Û ¢∑!ê˛ ≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚̂ ÏSÈlñ ˆÎ§Ó xl%Ùy Ï̂lÓ˚ çlƒ
ˆÎà%̂ Ï°y !Ó Ï̂¢£Ï Ü˛ Ï̂Ó˚ çƒy!Ù!ï˛ Ï̂ï˛ ≤Ã Ï̂Îyçƒ–

fl∫#Ü˛yÎ≈ 1 : ˆÎÈüÈˆÜ˛y Ï̂ly !Ó®%% ˆÌ Ï̂Ü˛ xlƒ ˆÜ˛y Ï̂ly !Ó®% ˛õÎ≈hs˝ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy xÑyÜ˛y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚– ò%!ê˛ !Ë˛ß¨ !Ó®% !ò Ï̂Î˚ ~Ü˛!ê˛

xllƒ ˆÓ˚áy•z xÑyÜ˛y ÎyÎ˚ÈüüüÈ ~!ê˛Ó˚ í ẑ̨ ÏÕ‘á ly Ü˛ Ï̂Ó˚•z fl∫#Ü˛yÎ≈!ê˛ xl%Ùyl Ü˛ Ï̂Ó˚l– í z̨̨ õ Ï̂Ó˚y=˛ Ê˛°yÊ˛°!ê˛ ~Ü˛!ê˛ fl∫ï˛/!§Âô xyÜ˛y Ï̂Ó˚

!l¡¨Ó)̊̂ Į̈ õ !ÓÓ,ï˛ Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

fl∫ï˛/!§Âô : ò%!ê˛ !Ë˛ß¨ !Ó®% !ò Ï̂Î˚ ~Ü˛!ê˛ xllƒ ˆÓ˚áy xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

fl∫#Ü˛yÎ≈  2 : ~Ü˛!ê˛ §§#Ù ˆÓ˚áy Ï̂Ü˛ x§#Ù ˛õÎ≈hs˝ Ó!ô≈ï˛ Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

oT˛Óƒ ı xyô%!lÜ˛Ü˛y Ï̂°Ó˚ à!î Ï̂ï˛Ó˚ Ë˛y£ÏyÎ˚ !mï˛#Î˚ fl∫#Ü˛yÎ≈!ê˛ •° ~Ü˛!ê˛ ˆÓ˚áyÇ¢ Ï̂Ü˛ í z̨Ë˛Î˚!ò Ï̂Ü˛ Ó!ô≈ï˛ Ü˛Ó˚̂ Ï° ~Ü˛!ê˛ ˆÓ˚áy •Î˚–

fl∫#Ü˛yÎ≈  3 : ˆÎÈüÈˆÜ˛y Ï̂ly ˆÜ˛w ~ÓÇ ˆÎÈüÈˆÜ˛y Ï̂ly Óƒy§yô≈ !l Ï̂Î˚ ~Ü˛!ê˛ Ó,_ xAÜ˛l Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚–

fl∫#Ü˛yÎ≈  4 : §Óà%̂ Ï°y §Ù Ï̂Ü˛yî•z ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ §Ùyl •Î˚–

fl∫#Ü˛yÎ≈  5 : Î!ò ò%!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ x˛õÓ˚ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ˛õ!ï˛ï˛ • Ï̂Î˚ ˆÓ˚áy!ê˛Ó˚ ~Ü˛•z ˛õy Ï̂¢ ˆÎ ò%!ê˛ xhs˝/ Ï̂Ü˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚

ï˛y Ï̂òÓ˚ §Ù!T˛ ò%•z §Ù Ï̂Ü˛yî x Į̈̂ õ«˛y Ü˛Ù •Î˚– ï˛ Ï̂Ó ˙ ˆÓ˚áy ò%!ê˛ Ï̂Ü˛ Îï˛ò)Ó˚ •zFSÈy Ó!ô≈ï˛ Ü˛Ó˚̂ Ï°ñ ˆÓ˚áy ò%!ê˛ G•z ˛õy Ï̂¢ !Ù!°ï˛ • Ï̂Ó ˆÎ

!ò Ï̂Ü˛ xhs˝/ Ï̂Ü˛yîm Ï̂Î˚Ó˚ ˆÎyàÊ˛° ò%•z §Ù Ï̂Ü˛yî ˆÌ Ï̂Ü˛ Ü˛Ù– •zí z̨!Üœ̨ Ï̂í˛Ó˚ ˛õM˛Ù fl∫#Ü˛yÎ≈ §Ùyhs˝Ó˚y Ï̂° fl∫#Ü˛yÎ≈ !• Ï̂§ Ï̂ÓG ≤Ãã˛!°ï˛–

oT˛Óƒ ı •zí z̨!Üœ̨ í˛#Î˚ ˛õM˛Ù fl∫#Ü˛y Ï̂Î≈Ó˚ §Ùï%̨ °ƒ ò%!ê˛ Ó)̨̊ õyhs˝Ó˚ •° ı

(i) ÚÚ≤Ã Ï̂ï˛ƒÜ˛ ̂ Ó˚áy l ~ÓÇ ~Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ lÎ˚ ~Ó)̨̊ õ ≤Ã Ï̂ï˛ƒÜ˛ !Ó®% ÈpüÈ~Ó˚ çlƒ ~Ü˛!ê˛ xllƒ ̂ Ó˚áy ̨m ~Ó)̨̊ õ • Ï̂Ó ̂ Î!ê˛ p !Ó®% !ò Ï̂Î˚
Îy Ï̂Ó ~ÓÇ ÈlüÈ~Ó˚ §Ùyhs˝Ó˚y° • Ï̂Ó–ÛÛ ~!ê˛ ˆ≤’ Ï̂Ê˛Î˚y Ï̂Ó˚Ó˚ fl∫ï˛/!§Âô Ó)̊̂ Į̈ õ ˛õ!Ó˚!ã˛ï˛–

(ii) xlƒË˛y Ï̂Ó Ó°y ÎyÎ˚ñ ò%!ê˛ !Ë˛ß¨ ˛õÓ˚flõÓ˚̂ ÏSÈò# ˆÓ˚áy xlƒ ~Ü˛!ê˛ ˆÓ˚áyÓ˚ §Ùyhs˝Ó˚y° • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

xl%¢#°l# : 5

Ü˛ÈüÈ!ÓË˛yà  [ ≤Ã!ï˛!ê˛ 1 l¡∫Ó˚]

§!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1) ~Ü˛!ê˛ ï˛ Ï̂°Ó˚ Ùyey §Çáƒy •°ÈüüüÈ

(a)   1     (b)  2      (c)   3     (d)   0

2) •zí z̨!Üœ̨ í˛ ïÑ̨ yÓ˚ !Óáƒyï˛ @˝ÃrÌ Úòƒ ~!° Ï̂Ùrê˛ÛÈüÈˆÜ˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚!SÈ Ï̂°lÈüüüÈ

(a)   13 !ê˛ xôƒy Ï̂Î˚     (b)   12 !ê˛ xôƒy Ï̂Î˚     (c)    11 !ê˛ xôƒy Ï̂Î˚     (d)  9  !ê˛ xôƒy Ï̂Î˚

3) ˛õ,¤˛ï˛ Ï̂°Ó˚ §#Ùylyà%̂ Ï°y •°ÈüüüÈ

(a)   ï˛° Óy ˛õ,¤˛ï˛°    (b)  ÓÜ ̨ Ï̂Ó˚áy      (c)   §Ó˚° Ï̂Ó˚áy     (d)   !Ó®%

4) ˆòGÎ˚y xy Ï̂SÈñ Î!ò x+y =10 •Î˚ñ ï˛ Ï̂Ó  x+y+z = 10 + z – ~•z ò,T˛yhs˝!ê˛ •° •zí z̨!Üœ̨ Ï̂í˛Ó˚ÈüüüÈ
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(a)   ≤ÃÌÙ fl∫ï˛/!§Âô     (b)   !mï˛#Î˚ fl∫ï˛/!§Âô     (c)   ï,̨ ï˛#Î˚  fl∫ï˛/!§Âô     (d)   ã˛ï%̨ Ì≈  fl∫ï˛/!§Âô

5) !˛õÌy Ï̂àyÓ˚y§ ~Ü˛çl !¢£Ïƒ !SÈ Ï̂°lÈüüüÈ

(a)   •zí z̨!Üœ̨ Ï̂í˛Ó˚     (b)   xy!Ü≈̨ !Ù!ò Ï̂§Ó˚      (c)   (a) ~ÓÇ (b) í z̨Ë˛ Ï̂Î˚Ó˚•z    (d)   Ìƒy Ï̂° Ï̂§Ó˚

!l¡¨!°!áï˛ ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

6) ~Ü˛!ê˛ âlÓ›Ó˚ Ùyey §Çáƒy •° –––––

7) !˛õÓ˚y!Ù Ï̂í˛Ó˚ ˛õyŸª≈ï˛°à%̂ Ï°yÓ˚ xyÜ,̨ !ï˛ •°  –––––

8) ˆÓ˚áyà%̂ Ï°y ––––– • Ï̂Óñ Î!ò ï˛yÓ˚y ˛õÓ˚flõÓ˚̂ ÏÜ˛ ˆSÈò ly Ü˛ Ï̂Ó˚–

9) ––––– ~Ó˚ fl∫ï˛/!§Âô •° •zí z̨!Üœ̨ í˛#Î˚ ˛õM˛Ù fl∫#Ü˛y Ï̂Î≈Ó˚ Ó)̨̊ õyhs˝Ó˚–

10) ––––– ˆò¢ •° •zí z̨!Üœ̨ Ï̂í˛Ó˚ Ùyï,̨ Ë)̨ !Ù–

§ï˛ƒ xÌÓy !ÙÌƒy !Ü˛ ly ˆ° Ï̂áy ı

11) ≤ÃÙy!îï˛ !ÓÓ,!ï˛à%̂ Ï°y Ï̂Ü˛ fl∫ï˛/!§Âô Ó°y •Î˚–

12) ò%!ê˛ !Ë˛ß¨ ˛õÓ˚flõÓ˚̂ ÏSÈò# §Ó˚° Ï̂Ó˚áy í z̨Ë˛ Ï̂Î˚•z Ü˛álG ~Ü˛•z §Ó˚° Ï̂Ó˚áyÓ˚ §Ùyhs˝Ó˚y° • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

13) âlÓ›Ó˚ §#Ùylyà%̂ Ï°y •° ÓÜ ̨ Ï̂Ó˚áy–

14) •zí z̨!Üœ̨ í˛ fl∫#Ü˛yÎ≈Ó)̊̂ Į̈ õ Ó Ï̂°!SÈ Ï̂°l ˆÎÈüüüÈ §Ù Ï̂Ü˛yîà%̂ Ï°y ˛õÓ˚flõÓ˚ §Ùyl–

15) ˆÎ§Ü˛° !ÓÓ,!ï˛ ≤ÃÙy!îï˛ •° ~ Ï̂òÓ˚̂ ÏÜ˛ ≤Ã!ï˛K˛y Óy í z̨̨ õ˛õyòƒ Ó Ï̂°–

x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!°

16) ~Ü˛!ê˛ ≤Ãò_ !Ó®% !ò Ï̂Î˚ Ü˛ï˛à%̂ Ï°y ˆÓ˚áy xÑyÜ˛y ÎyÎ˚⁄

17) !ï˛l!ê˛ !Ó®% P, Q ~ÓÇ  R §Ù Ï̂Ó˚á • Ï̂°ñ ~ Ï̂òÓ˚ myÓ˚y à!ë˛ï˛ ˆÓ˚áyÇ¢à%̂ Ï°yÓ˚ lyÙ ˆ° Ï̂áy –

18) ò%!ê˛ !Ë˛ß¨ ˆÓ˚áy §Ó Ï̂ã˛ Ï̂Î˚ Ü˛ï˛ ˆÓ!¢ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚⁄

19) §Ùyhs˝Ó˚y° ˆÓ˚áyÓ˚ §ÇK˛y òyG–

20) §Ó≈y Į̈̂ õ«˛y Ü˛Ù Ü˛Î˚!ê˛ !Ó®% myÓ˚y ~Ü˛!ê˛ xllƒ ˆÓ˚áy !lî#≈ï˛ •Î˚–

áÈüÈ!ÓË˛yà  [ ≤Ã!ï˛!ê˛ 2 l¡∫Ó˚]

§Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!°

1. í z̨̨ õ˛õyòƒ ~ÓÇ fl∫ï˛/!§ Ï̂ÂôÓ˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ !Ü˛⁄

2. §ÇK˛y!Î˚ï˛ Ü˛ Ï̂Ó˚y ı  (i)  §Ù!Ó®% ˆÓ˚áy   (ii)  §Ù Ï̂Ó˚á !Ó®%%

3. §Ùyôyl Ü˛ Ï̂Ó˚yñ  u–5 = 15 ~ÓÇ §Ùyôy Ï̂l ˆÜ˛yl‰ fl∫ï˛/!§Âô ≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚̂ ÏSÈy ï˛y í ẑ̨ ÏÕ‘á Ü˛ Ï̂Ó˚y–
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4. Î!ò  P, Q  ~ÓÇ  R  ~Ü˛!ê˛  ˆÓ˚áyÓ˚  í z̨̨ õ!Ó˚fiÌ  !ï˛l!ê˛  !Ó®% ~ÓÇ  Q !Ó®%!ê˛  P G R ~Ó˚  ÙôƒÓï˛#≈ •Î˚ñ  ï˛ Ï̂Ó  ≤ÃÙyî  Ü˛ Ï̂Ó˚y
PR–QR=PQ–

5. ~Ü˛!ê˛ §Ùï˛ Ï̂° !ï˛l!ê˛ !Ó®% ≤Ãò_ • Ï̂°ñ ï˛y Ï̂òÓ˚̂ ÏÜ˛ Î%=˛ Ü˛ Ï̂Ó˚ Ü˛ï˛à%̂ Ï°y ˆÓ˚áy ê˛yly ÎyÎ˚⁄

6. ~!ê˛ ≤Ãò_ ˆÎñ x+y = 10 ~ÓÇ x = z – ˆòáyG ˆÎ z+y=10–

7. ~Ü˛•z §Ùï˛ Ï̂° L, M, N ~Ó)̨̊ õ !ï˛l!ê˛ !Ó®% ̂ Î L G M §Ó˚° Ï̂Ó˚áymÎ˚ ̨ ˛õÓ˚flõÓ˚̂ ÏSÈò# ~ÓÇ  M||N– ï˛y• Ï̂° ̂ òáyG ̂ Î L ̂ Ó˚áy!ê˛
N ˆÓ˚áy Ï̂Ü˛G ˆSÈò Ü˛ Ï̂Ó˚–

8. ò%•zçl !Ó Ï̂Ü ̨ ï˛y xyàfiê˛ Ùy Ï̂§ §Ù˛õ!Ó˚Ùyî !Ó!Ü ̨  Ü˛ Ï̂Ó˚– ˆ§ Ï̂≤Wz¡∫Ó˚ Ùy Ï̂§ ï˛y Ï̂òÓ˚ !Ó!Ü ̨  xyàfiê˛ Ùy Ï̂§Ó˚ !mà%î •Î˚– ˆ§ Ï̂≤Wz¡∫Ó˚ Ùy Ï̂§
ï˛y Ï̂òÓ˚ !Ó!Ü ̨ Ó˚ ˛õ!Ó˚Ùy Ï̂îÓ˚ ï%̨ °ly Ü˛ Ï̂Ó˚y–

9. ˛õy Ï̂¢Ó˚ !ã˛e!ê˛ °«˛ Ü˛ Ï̂Ó˚yÈüüüÈ

ˆòáyG ˆÎ PV ~Ó˚ ˜òâ≈ƒ > PQ+QR+RS ÈüÈ~Ó˚ ˜òâ≈ƒ–

10. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ Î!ò  AB = BC ~ÓÇ BX = BY, •Î˚ñ ï˛ Ï̂Ó
ˆòáyG ˆÎ AX = CY

à ÈüÈ!ÓË˛yà  [ ≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚]

ò# Ï̂â≈y_Ó˚ ≤ÃŸ¿yÓ!°

1. ÚÚò%!ê˛ ˛õÓ˚flõÓ˚̂ ÏSÈò# §Ó˚° Ï̂Ó˚áy ~Ü˛•z ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ °¡∫ • Ï̂ï˛ ˛õy Ï̂Ó˚ lyÛÛÈüüüÈ ~!ê˛ •zí z̨!Üœ̨ Ï̂í˛Ó˚ ˛õM˛Ù fl∫#Ü˛y Ï̂Î≈Ó˚ Ó)̨̊ õyhs˝Ó˚ !Ü˛ly Îyã˛y•z
Ü˛ Ï̂Ó˚y–

2. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ Î!ò  ∠A = 
1

2
 AB,  MA =

1

2
 AC ~ÓÇ

LA = MA •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ AB = AC.

P  Q  R  S  T  U  V

l l

B

X Y

A C

L M

B

A

C
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3. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ Î!ò ∠ XYZ = ∠ XZY ~ÓÇ ∠3 = ∠4

•Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ YO = OZ.

4. •zí z̨!Üœ̨ í˛#Î˚ ˛õM˛Ù fl∫#Ü˛yÎ≈ §Ùyhs˝Ó˚y° §Ó˚° Ï̂Ó˚áyÓ˚ x!hflÏc Ï̂Ü˛ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚ !Ü˛ ly⁄ Óƒyáƒy Ü˛ Ï̂Ó˚y–

5. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ (i) XY = YZ, P G Q •° ÎÌyÜ ̨ Ï̂Ù XY G

YZ ÈüÈ~Ó˚ Ùôƒ!Ó®%– ̂ òáyG ̂ Îñ  XP = QZ. (ii) PY = YQ,

P G Q •° ÎÌyÜ ̨ Ï̂Ù XY G YZ ~Ó˚ Ùôƒ!Ó®%– ̂ òáyG ̂ Î XY

= YZ.

í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

1. (b)    2.  (a)    3. (c)    4.  (b)     5. (d)     6.  3     7. !eË%̨ ç    8.  §Ùyhs˝Ó˚y°

9.  ˆ≤’ Ï̂Ê˛Î˚yÓ˚      10.   @˝Ã#Ü˛    11.   !ÙÌƒy     12.   §ï˛ƒ    13.  !ÙÌƒy    14.   §ï˛ƒ

15.  §ï˛ƒ     16.    x§#Ù §ÇáƒÜ˛   17.  PQ, QR  ~ÓÇ  PR     18.  ~Ü˛!ê˛    20.   ò%•z!ê˛

áÈüÈ!ÓË˛yà

3. u=20, !mï˛#Î˚ fl∫ï˛/!§Âô

5. ~Ü˛!ê˛ñ Î!ò !Ó®%eÎ˚ §Ù Ï̂Ó˚á •Î˚ ~ÓÇ !ï˛l!ê˛ñ Î!ò !Ó®%eÎ˚ x§Ù Ï̂Ó˚á •Î˚–

8. ˆ§ Ï̂≤Wz¡∫̂ ÏÓ˚G ï˛y Ï̂òÓ˚ !Ó!Ü ̨ Ó˚ ˛õ!Ó˚Ùyî §Ùyl–

)
)

)
)

O

X

Y Z

4

1

3

2

Z

Q

YPX
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xôƒyÎ̊Èü6

ˆÓ̊áy ~ÓÇ ˆÜ˛yî
(LINES AND ANGLES)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l ˛õ)Ó˚Ü˛ ˆÜ˛yî ı ò%•z!ê˛ ˆÜ˛yî Ï̂Ü˛ ˛õ%Ó˚Ü˛ Ó°y • Ï̂Óñ Î!ò ï˛y Ï̂òÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ Ùyl 90° •Î˚–

l §¡õ)Ó˚Ü˛ ˆÜ˛yî ı ò%•z!ê˛ ˆÜ˛yî Ï̂Ü˛ §¡õ)Ó˚Ü˛ Ó°y • Ï̂Óñ Î!ò ï˛y Ï̂òÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ ˛Ùyl 180° •Î˚–

l §!ß¨!•ï˛ ˆÜ˛yî ı ò%•z!ê˛ ˆÜ˛y Ï̂îÓ˚ ~Ü˛!ê˛ §yôyÓ˚î ¢#£Ï≈!Ó®% ~ÓÇ ~Ü˛!ê˛ §yôyÓ˚î Óy•% ÌyÜ˛ Ï̂° G•z ò%!ê˛ ˆÜ˛yî Ï̂Ü˛ §!ß¨!•ï˛ ˆÜ˛yî Ó°y • Ï̂Ó
Î!ò x˛õÓ˚ ò%!ê˛ Óy•% §yôyÓ˚î Óy•%Ó˚ !Ó˛õÓ˚#ï˛ ˛õy Ï̂¢ Ìy Ï̂Ü˛–

l !Ó≤Ãï˛#˛õ ˆÜ˛yî ı ò%•z!ê˛ ˆÜ˛yî ~Ü˛ ˆçyí ¸̨y !Ó≤Ãï˛#˛õ ˆÜ˛yî àë˛l Ü˛Ó˚̂ ÏÓ Î!ò ï˛y Ï̂òÓ˚ Óy•%à%̂ Ï°y ò%•z ˆçyí ¸̨y !Ó˛õÓ˚#ï˛ Ó˚!Ÿ¬ àë˛l Ü˛ Ï̂Ó˚–

l ˜Ó˚!áÜ˛ Î%à° ı ò%•z!ê˛ ˆÜ˛yî Ï̂Ü˛ ˜Ó˚!áÜ˛ Î%à° àë˛l Ü˛ Ï̂Ó˚̂ ÏSÈ Ó°y • Ï̂Ó Î!ò ï˛y Ï̂òÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ Ùyl 180° •Î˚–

l Î!ò ~Ü˛!ê˛ Ó˚!Ÿ¬ ~Ü˛!ê˛ ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ ò[˛yÎ˚Ùyl •Î˚ñ ï˛ Ï̂Ó §!ß¨!•ï˛ ˆÜ˛yîmÎ˚ §¡õ)Ó˚Ü˛ ˆÜ˛yî àë˛l Ü˛ Ï̂Ó˚ ~ÓÇ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG •z•y
§ï˛ƒ–

l Î!ò ò%!ê˛ ˆÓ˚áy ˛õÓ˚flõÓ˚̂ ÏÜ˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ !Ó≤Ãï˛#˛õ ˆÜ˛yîà%̂ Ï°y §Ùyl •Î˚–

l Î!ò ~Ü˛!ê˛ ˆË˛òÜ˛ñ ò%!ê˛ §Ùyhs˝Ó˚y° ˆÓ˚áy Ï̂Ü˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂ÓÈüüüÈ

i) xl%Ó)̨̊ õ ˆÜ˛yîmÎ˚ §Ùyl ~ÓÇ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG §ï˛ƒ–

ii) xhs˝/fiÌ ~Ü˛yhs˝Ó˚ ˆÜ˛yîmÎ˚ §Ùyl ~ÓÇ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG §ï˛ƒ–

iii) ˆË˛ò Ï̂Ü˛Ó˚ ~Ü˛•z ˛õy Ï̂Ÿª≈ xÓ!fiÌï˛ xhs˝/ Ï̂Ü˛yîmÎ˚ §¡õ)Ó˚Ü˛ ~ÓÇ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG §ï˛ƒ–

l ò%!ê˛ §Ó˚° Ï̂Ó˚áy §Ùyhs˝Ó˚y° • Ï̂Óñ Î!ò ~Ü˛!ê˛ ˆË˛òÜ˛ G•z ò%!ê˛ ˆÓ˚áy Ï̂Ü˛ ~Ó)̊̂ Į̈ õ ˆSÈò Ü˛ Ï̂Ó˚ñ Îy Ï̂ï˛ÈüüüÈ

i) ˆÎ ˆÜ˛yl ~Ü˛ Ï̂çyí ¸̨y xl%Ó)̨̊ õ ˆÜ˛yî §Ùyl •Î˚ñ xÌÓy

ii) ˆÎ ˆ Ï̂Ü˛yl ~Ü˛ Ï̂çyí ¸̨y xhs˝/fiÌ ~Ü˛yhs˝Ó˚ ˆÜ˛yî §Ùyl •Î˚ñ xÌÓy

iii) ˆË˛ò Ï̂Ü˛Ó˚ ~Ü˛•z ˛õy Ï̂Ÿª≈ xÓ!fiÌï˛ ˆÎ ˆÜ˛yl ~Ü˛ Ï̂çyí ¸̨y xhs˝/ Ï̂Ü˛y Ï̂îÓ˚ §Ù!T˛ §¡õ)Ó˚Ü˛ •Î˚–

l !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ ˆÜ˛y Ï̂îÓ˚ §Ù!T˛ •° 180°–

l !eË%̨ Ï̂çÓ˚ ˆÜ˛y Ï̂ly Óy•%̂ ÏÜ˛ Ó!ô≈ï˛ Ü˛Ó˚̂ Ï°ñ í z̨Í˛õß¨ Ó!•/ Ï̂Ü˛yî xhs˝/fiÌ !Ó˛õÓ˚#ï˛ ˆÜ˛yîm Ï̂Î˚Ó˚ §Ù!T˛Ó˚ §Ùyl–
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Ü˛ÈüÈ!ÓË˛yà

x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!°ÈüüüÈ

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

a) 35° ~Ó˚ ˛õ)Ó˚Ü˛ ˆÜ˛yî •° _____–

b) 132° ~Ó˚ §¡õ)Ó˚Ü˛ ˆÜ˛yî •°_____–

c) ~Ü˛•z ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ ò%•z!ê˛ °¡∫ ˆÓ˚áy ˛õÓ˚flõÓ ̊______  –

d) ˆÎ ˆÜ˛yî!ê˛ ï˛yÓ˚ ˛õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ ˆã˛ Ï̂Î˚ 30° ˆÓ!¢ ï˛yÓ˚ Ùyl •° _____–

e) Î!ò !eË%̨ Ï̂çÓ˚ ~Ü˛!ê˛ ˆÜ˛yî x˛õÓ˚ ò%!ê˛ ˆÜ˛y Ï̂îÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ §Ùyl •Î˚ñ ï˛ Ï̂Ó !eË%̨ ç!ê˛ •° ____–

f) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°yÓ˚ xl%̨ õyï˛ •° 2:4:3 – !eË%̨ Ï̂çÓ˚ «%̨ oï˛Ù ˆÜ˛yî!ê˛ •° _____–

g) !eË%%̨ Ï̂çÓ˚ Ó!•/fiÌ ˆÜ˛yî •° xl%Ó)̨̊ õ xhs˝/fiÌ_____ m Ï̂Î˚Ó˚ ˆÎyàÊ˛ Ï̂°Ó˚ §Ùyl–

2. Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!° ı

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ ˆ«˛ Ï̂e˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

i) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ Ó!•/fiÌ ˆÜ˛yî 105° ~ÓÇ ~Ó˚ xhs˝/fiÌ !Ó˛õÓ˚#ï˛ ˆÜ˛yîmÎ˚ §Ùyl– ≤Ã Ï̂ï˛ƒÜ˛!ê˛ §Ùyl ˆÜ˛y Ï̂îÓ˚ Ùyl •°ÈüüüÈ

(a) 37
1

2

°
       (b)   52

1

2

°
     (c)   72

1

2

°
     (d) 75°

ii) ˆÜ˛y Ï̂ly ˆÜ˛y Ï̂îÓ˚ §¡õ)Ó˚̂ ÏÜ˛Ó˚ !mà%î ˆÜ˛yî!ê˛Ó˚ Ùyl •°ÈüüüÈ

(a)  60°      (b)   120°     (c)  110°      (d) 130°

iii) ~Ü˛!ê˛ !eË%̨ Ï̂ç ÌyÜ˛ Ï̂ï˛ ˛õy Ï̂Ó˚ÈüüüÈ

a) ò%•z!ê˛ fiÌ)° Ï̂Ü˛yî b) ò%•z!ê˛ §Ù Ï̂Ü˛yî

c) ò%•z!ê˛ §)- Ï̂Ü˛yî d) ˆÜ˛yl!ê˛•z l Ï̂•–

iv) 6.1 lÇ !ã˛ Ï̂e ABC !ã˛!•´ï˛ Ü˛ Ï̂Ó˚yÈüüüÈ

a) §)- Ï̂Ü˛yî

b) fiÌ)° Ï̂Ü˛yî

c) ≤ÃÓ,Âô ˆÜ˛yî

d) ˆÜ˛yl!ê˛•z l Ï̂•–

!ã Į̈e ÈüÈ 6.1

- - - - - - - - - A
B

C
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v) 6.2 lÇ !ã˛ Ï̂e POQ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy x ~Ó˚

Ùyl •°ÈüüüÈ

(a)  20°      (b)  25°

(c)  30°      (d)  30°

vi) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°yÓ˚ xl%̨ õyï˛ •° 5:3:7 – !eË%̨ ç!ê˛ •°ÈüüüÈ

(a) §)- Ï̂Ü˛yî# !eË%̨ ç (b) fiÌ)° Ï̂Ü˛yî# !eË%̨ ç

(c) §Ù Ï̂Ü˛yî# !eË%̨ ç (d) §Ù!mÓy•% !eË%̨ ç–

vii) 6.3 lÇ !ã˛ Ï̂e ∠B ~ÓÇ ∠C ~Ó˚ §Ù!má[˛Ü˛ mÎ˚ O !Ó®%̂ Ïï˛

!Ù!°ï˛ •Î˚ñ ï˛ Ï̂Ó  ∠BOC • Ï̂ÓÈüüüÈ

(a)  70°        (b)  110°

(c)  125°      (d)  235°

viii) 6.4 lÇ !ã˛ Ï̂eñ Î!ò ∠1= 60° ~ÓÇ ∠6 = 120°ñ

ï˛ Ï̂Ó m ~ÓÇ n ˆÓ˚áymÎ˚ •°ÈüüüÈ

(a) x§Ùyhs˝Ó˚y°

(b) §Ùyhs˝Ó˚y°

(c) °¡∫

(d) Ó°y §Ω˛Ó lÎ˚–

ßß ß

ã ä

( ((
!ã Į̈e ÈüÈ 6.2

P O Q

40°

4x
3x

!ã Į̈e ÈüÈ6.3

A

B C

O

70°

(

ã

(

(

(

ßß

ßß

æ

((

(

((1 2

3
4

5
6

7
8

m

n

L

P

Q

!ã Į̈e ÈüÈ 6.4
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ix) 6.5 lÇ !ã˛ Ï̂eñ §Ó˚° Ï̂Ó˚áy  AB ~ÓÇ CDñ O !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó˚–

Î!ò ∠AOC + ∠BOD = 130° •Î˚– ï˛ Ï̂Ó ∠AOD = ?

(a)  65°        (b)  110°

(c)  125°      (d)  115°

x) 6.6 lÇ !ã˛ Ï̂eñ ≤Ãò_ ∠OAB = 75°, ∠OBA= 55°

~ÓÇ ∠OCD = 100°ñï˛ Ï̂Ó ∠ODC = ?

(a)  30°        (b)  35°

(c)  40°        (d)  45°

3. x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°y ~Ü˛!ê˛ ¢ Ï̂∑ñ ~Ü˛!ê˛ Óy Ï̂Ü˛ƒ xÌÓy ≤Ã Ï̂Ÿ¿Ó˚ ≤Ã Ï̂Î˚yçl xl%§y Ï̂Ó˚ í z̨_Ó˚ òyG ı   [1 mark]

a) ~Ü˛!ê˛ !Ó®%̂ Ïï˛ í z̨Í˛õß¨ ˆÜ˛yîà%̂ Ï°yÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ Ùyl Ü˛ï˛⁄

b) 6.7 lÇ !ã˛ Ï̂eñ Î!ò l || m •Î˚ñ ï˛ Ï̂Ó  ∠x !lî≈Î˚ Ü˛ Ï̂Ó˚y–

(

(

(

A

75°

55°

100°

B

C

DO

!ã Į̈e ÈüÈ 6.6

A D

O

C B

!ã Į̈e ÈüÈ 6.5

!ã Į̈e ÈüÈ 6.6

t

l

x

m
70°
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c) 6.8 lÇ !ã˛ Ï̂e x ~Ó˚ Ùyl Ü˛ï˛ • Ï̂°

AOB ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy • Ï̂Ó⁄

d) ~Ü˛!ê˛ ˆÜ˛yî !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy GÓ˚ ˛õ)Ó˚̂ ÏÜ˛Ó˚ ~Ü˛ ˛õM˛ÙyÇ¢–

e) 6.9 lÇ !ã˛ Ï̂eñ Î!ò l || m •Î˚ñ ï˛ Ï̂Ó ∠ x !lî≈Î˚ Ü˛ Ï̂Ó˚y–

f) ~Ü˛!ê˛ §Ù Ï̂Ü˛y Ï̂îÓ˚ 
2

3
 xÇ¢ ˆÜ˛y Ï̂îÓ˚ ˛õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ Ùyl Ü˛ï˛⁄

g) 124° ˆÜ˛y Ï̂îÓ˚ §¡õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

h) ˆÜ˛yî (2x–5)° ~ÓÇ (x–10)° ˛õÓ˚flõÓ˚ ˛õ)Ó˚Ü˛ ˆÜ˛yî • Ï̂° x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

i) ˆÜ˛yl ˆÜ˛y Ï̂îÓ˚ Ùyl ï˛yÓ˚ §¡õ))Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ Ùy Ï̂lÓ˚ §Ùyl⁄

j) 50°, 100°, 30° ˆÜ˛yî !•§y Ï̂Ó Ü˛ï˛à%̂ Ï°y !eË%̨ ç xÑyÜ˛y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚⁄

k) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ !Ü˛ ò%!ê˛ fiÌ)° Ï̂Ü˛yî ÌyÜ˛ Ï̂ï˛˛ ˛õy Ï̂Ó˚⁄ ˆï˛yÙyÓ˚ í z̨_ Ï̂Ó˚Ó˚ ÎÌyÌ≈ï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

l) ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ !Ü˛ §Óà%̂ Ï°y ˆÜ˛yî 60° • Ï̂ï˛ ˆSÈyê˛ • Ï̂ï˛ ˛õy Ï̂Ó˚⁄ ˆï˛yÙyÓ˚ í z̨_ Ï̂Ó˚Ó˚ ÎÌyÌ≈ï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

t

l

x

60°

!ã Į̈e ÈüÈ 6.9

m

!ã Į̈e ÈüÈ 6.8

B O A

2x + 10° 2x – 30°

C
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á˛ÈüÈ!ÓË˛yà

4. §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı [ 2 marks]

a) Î!ò ò%•z!ê˛ ˛õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ xl%̨ õyï˛ 2:3 •Î˚ñ ï˛ Ï̂Ó ˆÜ˛yîà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

b) Î!ò ò%•z!ê˛ §¡õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ xhs˝Ó˚ 40° •Î˚ñ ï˛ Ï̂Ó ˆÜ˛yî ò%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

c) 6.10 lÇ !ã˛ Ï̂eñ Î!ò l || m •Î˚ñ

ï˛ Ï̂Ó x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

d) ∆ ABC ÈüÈ~  ∠A+∠B=110°, ∠C+∠A=135°, ∠A !lî≈Î˚ Ü˛ Ï̂Ó˚y–

e) !ã˛e 6.11 ÈüÈ• Ï̂ï˛ñ x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

f) ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ í z̨̨ õÓ˚ ò%•z!ê˛ §!ß¨!•ï˛ ˆÜ˛y Ï̂îÓ˚ xl%̨ õyï˛ 5:4– ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ˆÜ˛y Ï̂îÓ˚ ˛õ!Ó˚Ùy˛õ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

g) ˆÜ˛y Ï̂îÓ˚ ˛õ!Ó˚Ùy˛õ !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l ≤Ã!ï˛!ê˛ ˆÜ˛yî ï˛yÓ˚

i) ˛õ)Ó˚̂ ÏÜ˛Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ¢–

ii) §¡õ)Ó˚̂ ÏÜ˛Ó˚ ã˛yÓ˚ à%î–

!ã Į̈e ÈüÈ 6.10

m m
x

40°

60°

(

(

(

C D

3x

2x 4x

A O B

!ã Į̈e ÈüÈ 6.11

(
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h) 6.12 lÇ !ã˛ Ï̂e AB||DEñ

∠AOD ~Ó˚ ˛õ!Ó˚Ùy˛õ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

i) ∆ ABC ÈüÈ~ ∠C =∠A,  AC–AB = 3 ˆ§!Ù ~ÓÇ ~Ó˚ ˛õ!Ó˚§#Ùy15 ˆ§!Ù– AC !lî≈Î˚ Ü˛ Ï̂Ó˚y–

j) 6.13 lÇ !ã˛ Ï̂eñ x ÈüÈ~Ó˚ Ùyl Ü˛ï˛ • Ï̂° l ~ÓÇ m ̂ Ó˚áymÎ˚
˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° • Ï̂Ó⁄

k) 6.14 lÇ !ã˛e • Ï̂ï˛ x ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã Į̈e ÈüÈ 6.14

45°

30°

20°

(

(

(

(

x

B C D

A

t
ã

(
ß ß

ß ß

æ

(

(3x – 20)°

(2x + 10)°

l

m

!ã Į̈e ÈüÈ 6.13

!ã Į̈e ÈüÈ 6.12

A

70°

30°

B

ED

O

(

(
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l) 6.15 lÇ !ã˛ Ï̂e Î!ò AB||CD||EF •Î˚ñ

xÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

à˛ÈüÈ!ÓË˛yà

5. ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı [ 3/4 marks]

a) 6.16 lÇ !ã˛ Ï̂e OD •° AOC ~Ó˚ §Ù!má[˛Ü˛ñ OE •°
∠BOC  ~Ó˚  §Ù!má[˛  ~ÓÇ  OD ⊥ OE– ˆòáyG ˆÎ
A, O ~ÓÇ B !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á–

b) 6.17 lÇ !ã˛ Ï̂eñ DE||QR ~ÓÇ AP ~ÓÇ BP ÎÌyÜ ̨ Ï̂Ù
∠EAB ~ÓÇ ∠RBA ~Ó˚ §Ù!má[˛Ü˛– ∠APB !lî≈Î˚
Ü˛ Ï̂Ó˚y–

!ã Į̈e ÈüÈ 6.17

ä

æ
P

n

ED A

Q

B R

70° (

135°

(

( x°

>

>

>

BA

D

E F

C

!ã Į̈e ÈüÈ 6.15

O BA

D

C

E

!ã Į̈e ÈüÈ 6.16
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c) ∆ABC ÈüÈ~Ó˚ ˆÜ˛yî ∠B ~ÓÇ ∠C ~Ó˚ §Ù!má[˛Ü˛mÎ˚ O !Ó®%̂ Ïï˛ !Ù!°ï˛ •Î˚– ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

∠BOC = 90° + 
1

2
∠A–

d) 6.18 lÇ !ã˛ˆÏe ∠Q > ∠R, PA •° ∠QPR ~Ó˚
§Ù!má[˛Ü˛ ~ÓÇ PM⊥QR– ≤ÃÙyî Ü˛ˆ ÏÓ ˚y ˆÎñ

∠APM=
1

2
 (∠Q–∠R)–

e) 6.19 lÇ !ã˛e • Ï̂ï˛ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

∠ADC= ∠A +∠B + ∠C–

f) 6.20 lÇ !ã˛ Ï̂eñ AB •° ~Ü˛!ê˛ ò˛õ≈î– PQ •° xy˛õ!ï˛ï˛
Ó˚!Ÿ¬ ~ÓÇ QR ≤Ã!ï˛Ê˛!°ï˛ Ó˚!Ÿ¬– Î!ò ∠PQR = 112°

•Î˚ñ ï˛ Ï̂Ó ∠PQA !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã Į̈e ÈüÈ 6.18

Q M A R

P

!ã Į̈e ÈüÈ 6.20

>
 >(

A B

P

M

R

Q

!ã Į̈e ÈüÈ 6.19

B

C

A

D
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g) ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ~Ü˛ Ï̂çyí ¸̨y !Ó≤Ãï˛#˛õ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛mÎ˚ ~Ü˛•z §Ó˚° Ï̂Ó˚áy • Ï̂Ó–

h) 6.21 lÇ !ã˛ Ï̂eñ !ï˛l!ê˛ ~Ü˛ï˛°#Î˚ ̂ Ó˚áy AB, CD ~ÓÇ EF

~Ü˛!ê˛ !Ó®% OÈüÈ̂ ï˛ ̂ SÈò Ü˛ Ï̂Ó˚– xÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y– xï˛~Ó
∠AOD, ∠COE ~ÓÇ ∠AOE !lî≈Î˚ Ü˛ Ï̂Ó˚y–

i) Î!ò ò%!ê˛ §Ùyhs˝Ó˚y° ̂ Ó˚áy ~Ü˛!ê˛ ̂ Ë˛òÜ˛ myÓ˚y ̂ SÈ!òï˛ •Î˚ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Î ò%•z ̂ çyí ¸̨y xhs˝/fiÌ ̂ Ü˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛ Ï̂e
xyÓÂô–

j) 6.22 lÇ !ã˛ Ï̂eñ ≤Ãò_ AB||CD ~ÓÇ ∠AOC = x°–

Î!ò ∠OAB = 104° ~ÓÇ ∠OCD = 116° •Î˚–

x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

k) 6.23 lÇ !ã˛ Ï̂e ∠ABC = 80° ~ÓÇ ∠DEF = 45°–

∠DEF ~Ó˚ Óy•%mÎ˚  DE ~ÓÇ EFñ  BC ̂ Ü˛ ÎÌyÜ ̨ Ï̂Ù

P G Q !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ PD||BA–

(

(

(
>

>
104°

x°

116°

O

A

C

B

D

!ã Į̈e ÈüÈ 6.22

!ã Į̈e ÈüÈ 6.21

ã

å

å
æ

äääää

äääää

A D

F

E

C B

O(

(

(

5x°

3x°

2x°

!ã Į̈e ÈüÈ 6.23

(

á á

ä

à

80°

(

(45°

35°

A D

F

CQPB

E
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l) 6.24 lÇ !ã˛ Ï̂e AB||CDñ  ∠A = 90° ~ÓÇ

∠AEC = 40°ñ ∠ECD !lî≈Î˚ Ü˛ Ï̂Ó˚y–

m) 6.25 lÇ !ã˛ Ï̂e AB||CD –  x, y ~ÓÇ z ~Ó˚ Ùyl

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

n) 6.26 lÇ !ã˛ Ï̂e AB||PQ–

x ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã Į̈e ÈüÈ 6.24

!ã Į̈e ÈüÈ 6.25

>

>(

(

A E B

C F G D

75°

z°

125°
y°

x°

(

40°

A

E
F

G

B

DC
à

à

!ã Į̈e ÈüÈ 6.26

>

>

<

< >

>
75°

)
)

(

))

20°

x°

25°

y°

A E B

B

P F Q
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o) 6.27 lÇ !ã˛ Ï̂eñ AB||CD–

x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

p) 6.28 lÇ !ã˛ˆÏe PQ||RS, ∠PAB = 70° ~ÓÇ
∠ACS = 100°– ∠ABC, ∠BAC ~ÓÇ
∠CAQ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã Į̈e ÈüÈ 6.28

<

< >

>
(P Q

R S

)

A

B

100°

C

70°

!ã Į̈e ÈüÈ 6.27

( (

)

>>

115°

85°

B

x°

D

P E G Q

F
H

R

A C
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 í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

1. (a) 55°  (b) 48°  (c) §Ùyhs˝Ó˚y°  (d)  60°    (e)  §Ù Ï̂Ü˛yî# !eË%̨ ç   (f)  40°   (g)  !Ó˛õÓ˚#ï˛ ˆÜ˛yî

2. (i)  b   (ii)  b   (iii)  c    (iv)  c   (v)  a   (vi)  a   (vii)  c    (viii)  b   (ix)   d    (x)  a

3. (a) 360°    (b)  110°    (c)  50°    (d)  15°    (e)  120°    (f)   30°    (g)  56°    (h) x = 35

(i)  90°   (j)  x§#Ù §ÇáƒÜ˛ !eË%̨ ç   (k)  lyñ !ï˛l!ê˛ ˆÜ˛y Ï̂îÓ˚ ˆÎyàÊ˛° 180° ˆÌ Ï̂Ü˛˛ Óí ¸̨ • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

(l)  lyñ !ï˛l!ê˛ ˆÜ˛y Ï̂îÓ˚ ˆÎyàÊ˛° 180° ˆÌ Ï̂Ü˛ ˆSÈyê˛ • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

áÈüÈ!ÓË˛yà

4. (a)  36°, 54°    (b)  70°,  110°    (c)  20°   (d)  65°    (e) x = 20°    (f)  100°, 80°

(g)  18°, 144°    (h) 100°    (i)  7ˆ§!Ù     (j)  x = 30    (k) 95°    (l)  25°.

à˛ÈüÈ!ÓË˛yà

5. (b)  90°    (f)  34°    (h)  x = 18, ∠AOD = 36°,  ∠COE = 90°, ∠AOE = 54°  (j) x = 140

(l)   130°     (m) x =105, y = 75,  z = 50    (n) x = 70, y = 50     (o) x = 20

(p) ∠ABC = 70°,  ∠BAC = 30°,  CAQ = 80°.
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xôƒyÎ̊Èü7

!eË%̨ç  (TRIANGLE)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l §Ó≈§Ù çƒy!Ù!ï˛Ü˛ !ã˛eÈ Èò%•z!ê˛ çƒy!Ù!ï˛Ü˛ !ã˛e Ï̂Ü˛ §Ó≈§Ù Ó°y • Ï̂Ó Î!ò ï˛y Ï̂òÓ˚ xyÜ˛yÓ˚ ~ÓÇ ˛õ!Ó˚Ùy˛õ ~Ü˛•z •Î˚–

l §Ó≈§Ù ˆÓyV˛y Ï̂ï˛ xyÙÓ˚y Ú≅Û !ã˛•´ ÓƒÓ•yÓ˚ Ü˛!Ó˚–

l ò%!ê˛ !eË%̨ Ï̂çÓ˚ §Ó≈§Ùï˛yÓ˚ ¢ï≈̨ ÈüüüÈ

i)  SAS    ii)  ASA    iii)   SSS    iv)  RHS

l ò%!ê˛ !eË%̨ Ï̂çÓ˚ AAS §Ó≈§Ùï˛yÓ˚ ¢ï≈̨ !ê˛ •° ASA §Ó≈§Ùï˛yÓ˚ ¢ Ï̂ï≈̨ Ó˚ ~Ü˛!ê˛ !Ó Ï̂¢£Ï ˆ«˛e–

l ˆÜ˛ Ï̂ly !eË%̨ Ï̂çÓ˚ §Ùyl §Ùyl Óy•%Ó˚ !Ó˛õÓ˚#ï˛ !eË%̨ Ï̂çÓ˚ §Ùyl §Ùyl Óy•%Ó˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yîà%̂ Ï°y  §Ùyl–

l ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ §Ùyl §Ùyl ˆÜ˛y Ï̂îÓ˚ !Ó˛õÓ˚#ï˛ Óy•%à%̂ Ï°y §Ùyl–

l ò%!ê˛  !Ó®%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ Ï̂¢Ó˚  °¡∫  §Ù!má[˛ Ï̂Ü˛Ó˚  í z̨̨ õÓ˚ xÓ!fiÌï˛ !Ó®%à%̂ Ï°y ˙ ò%!ê˛ !Ó®%  ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈ ~ÓÇ ~Ó˚
!Ó˛õÓ˚#ï˛!ê˛G §ï˛ƒ–

l ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚

i) Ó,•_Ó˚ ˆÜ˛y Ï̂îÓ˚ !Ó˛õÓ˚#ï˛ Óy•%!ê˛ ò#â≈ï˛Ó˚–

ii) ò#â≈ï˛Ó˚ Óy•%Ó˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yî!ê˛ Ó,•_Ó˚–

iii) ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ Óy•%Ó˚ §Ù!T˛ ï,̨ ï˛#Î˚ Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ ˆã˛ Ï̂Î˚ Ó,•_Ó˚–

l Î!ò ∆ PQR ~ÓÇ  ∆ ABC §Ó≈§Ù •Î˚ ï˛ Ï̂Ó xyÙÓ˚y !°áÓ

∆ PQR ≅ ∆ ABC

~ÓÇ ∆ PQR ~Ó˚ xÇ¢à%̂ Ï°yñ ∆ ABC ~Ó˚ xl%Ó)̨̊ õ xÇ Ï̂¢Ó˚ í z̨̨ õÓ˚ §Ùy˛õ!ï˛ï˛ • Ï̂ÓÈüüüÈ

P v A, QvB, RvC,

PQ v AB, QR v BC, PR v AC

~ Ï̂«˛ Ï̂e ∆ QRP ≅ ∆ ABC ~•zË˛y Ï̂Ó ˆ°áy !ë˛Ü˛ • Ï̂Ó ly–

l ò%!ê˛ §Ó≈§Ù !eË%̨ Ï̂çÓ˚ xl%Ó)̨̊ õ xÇ¢à%̂ Ï°y ˛õÓ˚flõÓ˚ §Ùyl ~ÓÇ ~!ê˛ Ï̂Ü˛ xyÙÓ˚y §Ç Ï̂«˛ Į̈̂ õ CPCT myÓ˚y !°áÓ–
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xl%¢#°l#ÈüÈ7

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ :

I. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ˆ° Ï̂áy˚Èüüü

1. l# Ï̂ã˛Ó˚ ˆÜ˛yl ò%!ê˛ !eË%̨ Ï̂çÓ˚ §Ó≈§Ùï˛yÓ˚ ¢ï≈̨  lÎ˚ÈüüüÈ

a)  SAS     b)  ASA     c)   AAA     d)  SSS

2. Î!ò AB = QR,  BC = RP ~ÓÇ CA = PQ •Î˚È ï˛ Ï̂ÓÈüüüÈ

a) ∆ ABC ≅  ∆ PQR b)  ∆ CBA ≅ ∆ PQR

c) ∆ CAB ≅ ∆ PQR d)  ∆ BCA ≅ ∆PQR

3. ∆ ABC ~Ó˚ AB = AC ~ÓÇ ∠B = 50° • Ï̂Ó ∠C • Ï̂ÓÈüüüÈ

a) 40°     b)  50°      c)  80°     d)  130°

4. Î!ò ∆ ABC ≅ ∆ FDE ~ÓÇ AB = 6 ˆ§!Ù ∠B = 40° ~ÓÇ ∠A = 80° •Î˚ ï˛ Ï̂ÓÈüüüÈ

a) DF = 6 ˆ§!Ù   ∠F = 60° b)  DF = 6 ˆ§!Ù ∠E = 60°

e) DE = 6 ˆ§!Ù  ∠E = 60° d)  DE = 6 ˆ§!Ù ∠D = 40°

5. Î!ò ∆ ABC ~Ó˚  ∠A = 50° ~ÓÇ ∠B = 60° •Î˚ ï˛ Ï̂ÓÈüüüÈ

a) AB <BC <CA b)  CA  <AB  <BC

c) BC <AB <CA d)  BC <CA  <AB

6. Î!ò ∆ ABC ~Ó˚  AB = 2.5 ˆ§!Ù ~ÓÇ  BC = 6 ˆ§!Ù •Î˚ ï˛ Ï̂Ó AC ~Ó˚ ˜òâ≈ƒÈüüüÈ

a)  3.5 ˆ§!Ù    b)  4 ˆ§!Ù    c)  3.1 ˆ§!Ù   d)  3 ˆ§!Ù

7. ∆ ABC ~Ó˚ Î!ò  ∠A = 60° ∠B = 80° ~ÓÇ ∠B G ∠C ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ ò%!ê˛ O !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ∠BOC

=

a)  60°     b) 120°    c)  150°     d)  32°

8. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eÓ˚ AB ⊥ BC • Ï̂° x =

a)  18°   b)  19°    c)  10°    d)  32°

(

(

(

x +
 20

C B

A

x°

 32°
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9. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e AB = AC ~ÓÇ AD ÙôƒÙy

• Ï̂° ∠BAD =

a)  55°   b)  70°    c)  35°    d) 60°

10. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ∠ABC = 90°  D, AC ~Ó˚

Ùôƒ!Ó®% ~ÓÇ AC = 10 ˆ§!Ù • Ï̂° BD =

a)   4 ˆ§!Ù   b) 5 ˆ§!Ù     c)  20 ˆ§!Ù

d)  15 ˆ§!Ù

III. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

11. Î!ò ∆ ABC ≅ ∆ ACD •Î˚ ï˛ Ï̂Ó ∆ ABC §Ù!mÓy•% • Ï̂Ó ˆÎáy Ï̂l AB = ..........

12. ˆÜ˛y Ï̂ly §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®% ˆÌ Ï̂Ü˛ x!AÜ˛ï˛ °¡∫ñ Ë)̨ !Ù Ï̂Ü˛ ........... Ü˛ Ï̂Ó˚–

13. ò%!ê˛ !eË%̨ ç §Ó≈§Ù • Ï̂Ó Î!ò ~Ü˛!ê˛Ó˚ ò%!ê˛ Óy•% ~ÓÇ ï˛y Ï̂òÓ ̊........... ÎÌyÜ ̨ Ï̂Ù x˛õÓ˚!ê˛Ó˚ ò%!ê˛ Óy•% ~ÓÇ ï˛y Ï̂òÓ˚ xhs˝Ë%≈̨ =˛ ˆÜ˛y Ï̂îÓ˚
§Ùyl •Î˚–

14. ∆ ABC ~Ó˚ Î!ò AB = AC ~ÓÇ  ∠A = 70° •Î˚ ï˛ Ï̂Ó ∠C = ........

15. ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ........... Óy•%Ó˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yî!ê˛ Ó,•_Ó˚–

III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

16. ∆ ABC ~ÓÇ ∠B = 90° • Ï̂°ñ ~Ó˚ Ó,•_Ù Óy•%!ê˛ !°á–

17. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e AD ñ •° ∠BAC ~Ó˚ §Ù!má[˛Ü˛

∠BAC  ~ÓÇ ∠ADB !lî≈Î˚ Ü˛ Ï̂Ó˚y–

(
B D C

A

35°

l

B C

D

A

10 ˆ§!Ù

(45°

B D C

A

(
55°
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18. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e AB = AC = AD • Ï̂°

∠B + ∠D !lî≈Î˚ Ü˛ Ï̂Ó˚y–

19. ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ í z̨Fã˛ï˛y §Ùyl • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ ≤Ã!ï˛!ê˛ ˆÜ˛y Ï̂îÓ˚ Ùyl !° Ï̂áy–

20. ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ò%!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 9 ˆ§!Ù ~ÓÇ 10 ˆ§!Ù– ï,̨ ï˛#Î˚ Óy•%!ê˛Ó˚ l)ƒlï˛Ù ˜òâ≈ƒ!ê˛ å˛õ)î≈ §ÇáƒyÎ˚ä !° Ï̂áy–

á˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG

1. !eË%̨ ç ABC ~Ó˚ñ ∠A = 40° ~ÓÇ ∠B = 60° • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ Ó,•_Ù ~ÓÇ «%̨ oï˛Ù Óy•%%!ê˛Ó˚ lyÙ Î%!=˛ §• !° Ï̂áy–

2. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e BD=BC • Ï̂°  AD ~ÓÇ CD Óy•% ò%!ê˛Ó˚ Ù Ï̂ôƒ
§¡õÜ≈̨ !ê˛ !° Ï̂áyÈüüüÈ Î%!=˛ òyG–

3. ˛˛≤Ãò_ ∆ABC ˛~Ó˚ ∠B = 2∠C˛– D, BC ˛~Ó˚ í z̨̨ õÓ˚
~Ùl ~Ü˛!ê˛ !Ó®% ˆÎñ AD, ∠BAC ˛~Ó˚ §Ù!má[˛Ü˛ ~ÓÇ
AD=CD ˛– ∠BAC ˛!lî≈Î˚  Ü˛ Ï̂Ó˚y–

B C

A

D

B D C

A

(70°

A B D

C

( 60°
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4. Î!ò ∆ ABC ≅ ∆ DEF ~ÓÇ AB = 7 ˆ§!Ù DF = 6 ˆ§!Ù ~ÓÇ  EF = 5 ˆ§!Ù •Î˚ ï˛ Ï̂Ó ∆ABC ~Ó˚ ˛õ!Ó˚§#Ùy  !lî≈Î˚
Ü˛ Ï̂Ó˚y–

5. ˛õy Ï̂¢Ó˚ ≤Ãò_ !ã˛ Ï̂e AD ÙôƒÙyñ

AB = ACñ ∠BAD !lî≈Î˚ Ü˛ Ï̂Ó˚y–

àÈüÈ!ÓË˛yà    å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. ≤ÃÙyî Ü˛ Ï̂Ó˚y §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%àyÙ# ÙôƒÙy ¢#£Ï≈̂ ÏÜ˛yî Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

2. ≤Ãò_ !ã˛ Ï̂e AC=CB, ∠DCA = ∠ECB

~ÓÇ ∠DBC = ∠EAC.

≤ÃÙyî Ü˛ Ï̂Ó˚y ∆ DBC≅ ∆ EAC  ~ÓÇ xï˛/˛õÓ˚

ˆòáyG DC = EC G BD = AE

3. ∆ ABC ~Ó˚ AEñ ∠A ~Ó˚ §Ù!má[˛Ü˛ • Ï̂°

ˆòáyG ˆÎ AB > BE ~ÓÇ AC > EC

4. Î!ò ∆ ABC ~Ó˚ xË˛ƒhs˝ Ï̂Ó˚ ‘O’ ~Ü˛!ê˛ !Ó®% •Î˚ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y

i) AB + AC > OB + OC    ii)   AB + BC + CA >  OA  + OB  + OC

iii) OA + OB + OC > 
1

2
(AB + BC + AC)

(40°

B D C

A

(

A BC

D

(

E
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5. ≤Ãò_ !ã˛ Ï̂e ABC ~Ü˛!ê˛ §ÙÓy•% !eË%̨ ç PQ||AC ~ÓÇ
BP = CR ≤ÃÙyî Ü˛ˆÏÓ˚y QR ñ  PC ˆÜ˛ M !Ó®%ˆÏï˛
§Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

6. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e AC > AB ~ÓÇ AD ñ  ∠BAC ~Ó˚ §Ù!má[˛Ü˛ñ

ˆòáyG ˆÎñ ∠ADC > ∠ADB

7. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ∠ABC = 90° ~ÓÇ ACFG  G BCDE

ò%!ê˛ Óà≈̂ Ï«˛eñ ≤ÃÙyî Ü˛ Ï̂Ó˚yñ   AD = BF

B
D C

A

G

F

A

CB

E D

∧∧∧∧∧

∧∧∧∧∧

P

Q

B

R

C

A

M
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8. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy !eË%̨ ç!ê˛Ó˚ !ï˛l!ê˛ ÙôƒÙyÓ˚ ˜ò Ï̂â≈ƒÓ˚ ˆÎyàÊ˛° ˆÌ Ï̂Ü˛ ÓÏí ¸̨–

9. §Ù Ï̂Ü˛yî# !eË%̨ ç ABC ~Ó˚ x!ï˛Ë%̨ ç AC ~Ó˚ Ùôƒ!Ó®% D • Ï̂° ≤ÃÙyî Ü˛ Ï̂Ó˚y BD=
1

2
AC

10. ∆PQR ~Ó˚ QR Óy•%Ó˚ í z̨̨ õÓ˚ X ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% • Ï̂° ˆòáyG ˆÎñ PQ+QR+RP > 2 PX

11. Î!ò ABCD ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ AD = BC ~ÓÇ ∠DAB = ∠CBA •Î˚ ï˛ Ï̂Óñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

i) ∆ ABD ≅ ∆ BAC

ii) BD = AC

iii) ∠ABD = ∠BAC

12. ABCD ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ AB = AD ~ÓÇ CB = CD • Ï̂° ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ACñ • Ï̂Ó BD ~Ó˚ °¡∫ §Ù!má[˛Ü˛–

13. ABC  §Ù Ï̂Ü˛yî#  !eË%̨ Ï̂çÓ˚  AB = AC ~ÓÇ ∠C ~Ó˚ §Ù!má[˛Ü˛ AB ˆÜ˛ D !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚–
≤ÃÙyî Ü˛ Ï̂Ó˚y  AC+AD = BC.

14. ≤ÃÙyî Ü˛ Ï̂Ó˚y ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ ˆÎyàÊ˛° ï,̨ ï˛#Î˚ Óy•%Ó˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ xl%Ó)̨̊ õ ÙôƒÙyÓ˚ ˜ò Ï̂â≈ƒÓ˚ !mà%̂ ÏîÓ˚
ˆã˛ Ï̂Î˚ Óí ¸̨–

15. ∆ PQR ~Ó˚ xË˛ƒhs˝Ó˚fiÌ S ~Ü˛!ê˛ !Ó®% • Ï̂° ≤ÃÙyî Ü˛ Ï̂Ó˚y SQ + SR < PQ + PR

í˛z_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

1. (c)    2.   (c)     3.  (b)    4.  (b)    5.  (d)    6.  (b)    7.  (b)    8. (b)    9. (a)    10.  (b)

11. AC   12.  §Ù!má![˛ï˛    13.  xhs˝Ë%≈̨ =˛ ˆÜ˛yî    14.   70°    15.  Ó,•_Ó˚    16.   AC

17.  ∠BAC = 80° ,  ∠ADB = 95°    18.  90°    19.  60°      20.  2 ˆ§!Ù

á˛ÈüÈ!ÓË˛yà

(1)  Ó,•_Ù AB, «%̨ oï˛Ù BC     (2)   AD > CD     (3)  72°   (4)  18 ˆ§!Ù

(5)  ∠BAD = 50° .
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xôƒyÎ̊Èü8

ã˛ï%̨Ë%≈̨ ç  (QUADRILATERALS)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

!Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ã˛ï%̨ Ë%≈̨ çà%̂ Ï°y •° ı   ê ∆̨y!˛õ!çyÎ˚yÙñ §yÙyhs˝!Ó˚Ü˛ñ xyÎ˚ï˛ Ï̂«˛eñ Ó˚¡∫§ ~ÓÇ Óà≈̂ Ï«˛e–

l ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°yÓ˚ §Ù!T˛ 360°–

l §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈ §yÙyhs˝!Ó˚Ü˛ Ï̂Ü˛  ò%!ê˛ §Ó≈§Ù !eË%̨ Ï̂çÓ˚ !ÓË˛=˛ Ü˛ Ï̂Ó˚–

l ˆÜ˛y Ï̂ly §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ÈüüüÈ

i) !Ó˛õÓ˚#ï˛ ˆÜ˛yîà%̂ Ï°y §Ùyl–

ii)    !Ó˛õÓ˚#ï˛ Óy•%à%̂ Ï°y §Ùyl–

iii)   Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

l ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ ç ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ • Ï̂Óñ Î!òÈüüüÈ

i)     ~Ó˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yîà%̂ Ï°y §Ùyl •Î˚–

ii)    ~Ó˚ !Ó˛õÓ˚#ï˛ Óy•%à%̂ Ï°y §Ùyl •Î˚–

iii)   ~Ó˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

iv) ~Ü˛ Ï̂çyí ¸̨y !Ó˛õÓ˚#ï˛ Óy•% §Ùyl G §Ùyhs˝Ó˚y° •Î˚–

l xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ Ü˛î≈mÎ˚ §Ùyl ~ÓÇ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚ ~ÓÇ ~!ê˛ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG §ï˛ƒ–

l Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ °¡∫Ë˛y Ï̂Ó §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚ ~ÓÇ ~!ê˛ !Ó˛õÓ˚#ï˛ Ü ̨ Ï̂ÙG ≤Ã Ï̂Îyçƒ–

l Óà≈̂ Ï«˛ Ï̂eÓ˚ Ü˛î≈mÎ˚ §Ùyl ~ÓÇ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚ñ ~!ê˛ !Ó˛õÓ˚#ï˛Ë˛y Ï̂ÓG §ï˛ƒ–

l !eË%̨ Ï̂çÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ Óy•%Ó˚ Ùôƒ!Ó®%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyñ ï,̨ ï˛#Î˚ Óy•%Ó˚ §Ùyhs˝Ó˚y° G x Ï̂ô≈Ü˛–

l !eË%̨ Ï̂çÓ˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ Óy•%Ó˚ Ùôƒ!Ó®% !ò Ï̂Î˚ x!AÜ˛ï˛ xlƒ ~Ü˛!ê˛ Óy•%Ó˚ §Ùyhs˝Ó˚y° ˆÓ˚áy ï,̨ ï˛#Î˚ Óy•%̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

l ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Óy•%à%̂ Ï°yÓ˚ Ùôƒ!Ó®%à%̂ Ï°y Ü ̨ Ùyß∫̂ ÏÎ˚ Î%=˛ Ü˛Ó˚̂ Ï° ã˛ï%̨ Ë%≈̨ ç!ê˛ §yÙyhs˝!Ó˚Ü˛ àë˛l Ü˛ Ï̂Ó˚–

l §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈à%̂ Ï°y §Ùyl • Ï̂Ó Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò ~!ê˛ ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e •Î˚–

l §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˛õÓ˚̨ õÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ §Ù Ï̂Ü˛y Ï̂î ˆSÈò Ü˛ Ï̂Ó˚–
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l §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛à%̂ Ï°y ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e àë˛l Ü˛ Ï̂Ó˚–

 xl%¢#°l#-8

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y  ı

a) Î!ò ~Ü˛ Ï̂çyí ¸̨y !Ó˛õÓ˚#ï˛ Óy•% §Ùyl ~ÓÇ §Ùyhs˝Ó˚y° •Î˚ñ ï˛ Ï̂Ó !ã˛e!ê˛ • Ï̂Ó _____–

b) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˛õÓ˚̨ õÓ˚ ˆÜ˛yîà%̂ Ï°y •°  _____–

c) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚  _____ §yÙyhs˝!Ó˚Ü˛ Ï̂Ü˛ ò%!ê˛ §Ó≈§Ù !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

d) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛à%̂ Ï°y ~Ü˛!ê˛ _____ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚–

e) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˛õÓ˚̨ õÓ˚ Óy•%à%̂ Ï°y §Ùyl • Ï̂°ñ ~!ê˛ • Ï̂Ó ~Ü˛!ê˛ _____–

f) ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ §Ç°@¿ Óy•%à%̂ Ï°yÓ˚ Ùôƒ!Ó®%à%̂ Ï°y Î%=˛ Ü˛Ó˚̂ Ï° ˆÎ !ã˛e à!ë˛ï˛ •Î˚ ï˛y •° _____–

2. Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!° ı

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°y ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ıÈüÈ

i) ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ !ï˛l!ê˛ ˆÜ˛yî •° 80°, 95° ~ÓÇ 112°– ~Ó˚ ã˛ï%̨ Ì≈ ˆÜ˛yî!ê˛ •°ÈüüüÈ

a)  78°     b)  85°   c)   73°   d)  100°

ii) ABCD ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ A, B, C ~ÓÇ D ˆÜ˛yîà%̂ Ï°y Ü ̨ Ùyß∫̂ ÏÎ˚ ˆlGÎ˚y •° ~ÓÇ 3:7:6:4 • Ï̂°ñ ï˛ Ï̂Ó ABCD  •° ~Ü˛!ê˛ÈüüüÈ

a)  Ó˚¡∫§   b)   §yÙyhs˝!Ó˚Ü˛    c)  ê ∆̨y!˛õ!çÎ˚yÙ     d)  â%!í ¸̨

iii) Î!ò ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î §Ù!má![˛ï˛˛ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó !ã˛e!ê˛ •°È–

a)   ê ∆̨y!˛õ!çÎ˚yÙ    b)   §yÙyhs˝!Ó˚Ü˛    c)  xyÎ˚ï˛ Ï̂«˛e     d)  Ó˚¡∫§

iv) ABCD ~Ü˛!ê˛ Ó˚¡∫§ ˆÎáy Ï̂l ∠ACB = 50°ñ ï˛ Ï̂Ó ∠ADB = ?

a) 65°   b)  40°    c)  25°   d)  130°

v) Ó˚¡∫̂ Ï§Ó˚ ≤Ã!ï˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 10 ˆ§!Ù ~ÓÇ ~Ó˚ ~Ü˛!ê˛ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 16 ˆ§!Ù • Ï̂°ñ x˛õÓ˚ Ü˛î≈!ê˛Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

a)  13 ˆ§!Ù  b)  12 ˆ§!Ù   c)  2√39 ˆ§!Ù   d)  6 ˆ§!Ù
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vi) ABCD  ã˛ï%̨ Ë%≈̨ Ï̂ç  AO ~ÓÇ  BO •° ÎÌyÜ ̨ Ï̂Ù  ∠A ~ÓÇ ∠B ÈüÈ~Ó˚ §Ù!má[˛Ü˛ñ ∠C = 70°  ~ÓÇ  ∠D = 30°ñ
ï˛ Ï̂Ó ∠AOB = ?

a) 50°   b)  60°    c)  80°   d)  100°

vii) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ §Ç°@¿ Óy•%à%̂ Ï°yÓ˚ Ùôƒ!Ó®%à%̂ Ï°y Î%=˛ Ü˛Ó˚̂ Ï° ˆÎ !ã˛e!ê˛ àë˛l Ü˛ Ï̂Ó˚ ï˛y •°ÈüüüÈ

a)  Ó˚¡∫§    b)  Óà≈̂ Ï«˛e   c)   xyÎ˚ï˛ Ï̂«˛e     d)   §yÙyhs˝!Ó˚Ü˛

viii) xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ §Ç°@¿ Óy•%à%̂ Ï°yÓ˚ Ùôƒ!Ó®%à%̂ Ï°y Î%=˛ Ü˛Ó˚̂ Ï° ˆÎ !ã˛e àë˛l Ü˛ Ï̂Ó˚ ï˛y •°ÈüüüÈ

a)  Ó˚¡∫§    b)  Óà≈̂ Ï«˛e   c)   xyÎ˚ï˛ Ï̂«˛e    d)   §yÙyhs˝!Ó˚Ü˛

ix) Ó˚¡∫̂ Ï§Ó˚ Óy•%à%̂ Ï°yÓ˚ Ùôƒ!Ó®%à%̂ Ï°y Ü ̨ Ùyß∫̂ ÏÎ˚ Î%=˛ Ü˛Ó˚̂ Ï° ˆÎ !ã˛e ˛õyGÎ˚y Îy Ï̂Ó ï˛y •°ÈüüüÈ

a)  Ó˚¡∫§    b)  ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e     c)   ~Ü˛!ê˛ Óà≈̂ Ï«˛e    d)   §yÙhs˝!Ó˚Ü˛

x) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛ Ï̂e !l Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ §ï˛ƒ lÎ˚⁄

a) !Ó˛õÓ˚#ï˛ Óy•%à%̂ Ï°y §Ùyl–

b) !Ó˛õÓ˚#ï˛ ˆÜ˛yîà%̂ Ï°y §Ùyl–

c) Ü˛î≈ myÓ˚y !Ó˛õÓ˚#ï˛ ˆÜ˛yîà%̂ Ï°y §Ù!má![˛ï˛ •Î˚–

d) Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

xi) ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈mÎ˚ O !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚– Î!ò ∠BOC = 90° ~ÓÇ ∠BDC= 50°ñ ï˛ál ∠OAB=?

a)  40°     b) 50°    c)  10°     d)  90°

xii) ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ AC Ü˛î≈ ∠BAD ÈüÈˆÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚– Î!ò ∠BAC = 35°ñ ï˛ Ï̂Ó ∠ABC =

a)  70°     b) 110°    c)  90°     d)  120°

xiii) Î!ò Ó˚¡∫̂ Ï§Ó˚ ˛õÓ˚̨ õÓ˚ ò%!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 3x – 6 ~ÓÇ x + 14 •Î˚ñ ï˛ Ï̂Ó Ó˚¡∫̂ Ï§Ó˚ ˛õ!Ó˚§#Ùy •°ÈüüüÈ

a)  10     b) 24    c)  70     d)  96

xiv) Î!ò ABCD ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛eñ  AC Ü˛î≈ñ ∠A G ∠C í z̨Ë˛Î˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ABCD •° ~Ü˛!ê˛

a) §yÙyhs˝!Ó˚Ü˛     b)  Óà≈̂ Ï«˛e     c)   Ó˚¡∫§     d)   ê ∆̨y!˛õ!çÎ˚yÙ

3. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

a) ã˛ï%̨ Ë%≈̨ ç  ABCD ~Ó˚ !ï˛l!ê˛ ˆÜ˛yî §Ùyl • Ï̂° ~!ê˛ !Ü˛ ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ • Ï̂Ó⁄

b) Î!ò PQRS §yÙyhs˝!Ó˚Ü˛ •Î˚ñ ï˛ Ï̂Ó ∠P–∠R !lî≈Î˚ Ü˛ Ï̂Ó˚y–

c) PQRS ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚– Î!ò ∠P = 45°, ∠Q !lî≈Î˚ Ü˛ Ï̂Ó˚y–

d) ABCD ê ∆̨y!˛õ!çÎ˚y Ï̂Ù AB||CD, Î!ò ∠B = 60° •Î˚ñ ï˛ Ï̂Ó ∠C !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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e) ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛ ∠D = 110° –  ∠A ~ÓÇ ∠B ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

f) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yî ò%!ê˛  (2x + 6)° ~ÓÇ (96–x)° • Ï̂°ñ  x ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

g) PQRS §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ñ  ∠Q + ∠R Ü˛ï˛⁄

h) ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ !Ó Ï̂¢£Ï lyÙÜ˛Ó˚î Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù Ï̂Ü˛y Ï̂î §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

i) ∆ ABC ~ñ D ~ÓÇ E •° ÎÌyÜ ̨ Ï̂Ù AB ~ÓÇ AC ~Ó˚ Ùôƒ!Ó®%– Î!ò BC = 8 ˆ§!Ù •Î˚ ï˛ Ï̂Ó DE ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

j) ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛ Î!ò ∠A = (2x + 25)° ~ÓÇ ∠B = (3x – 5)° ñ  x üÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

k) !ã˛e 8.1 ~ñ ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛– x, y ~ÓÇ z

ˆÜ˛y Ï̂îÓ˚ ˆÎyàÊ˛° Ü˛ï˛⁄

l) ~Ü˛!ê˛ â%!í ¸̨Ó˚ §Ç°@¿ Óy•%à%̂ Ï°y •° 5 ˆ§!Ù ~ÓÇ 7 ˆ§!Ù– •z•yÓ˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°y §ï˛ƒ (T) ˛xÌÓy !ÙÌƒy (F) ˛!Ü˛ ly ˆ° Ï̂áy ı

a) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈mÎ˚ §Ùyl–

b) Î!ò ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ §Óà%̂ Ï°y ˆÜ˛yî §Ùyl •Î˚ñ ï˛ Ï̂Ó ~!ê˛  ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–

c) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

d) Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈mÎ˚ §Ùyl lÎ˚–

e) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ §Óà%̂ Ï°y ˆÜ˛yî fiÌ)° Ï̂Ü˛yî–

f) ê ∆̨y!˛õ!çÎ˚y Ï̂Ù í z̨Ë˛Î˚ ˆçyí ¸̨y !Ó˛õÓ˚#ï˛ Óy•% §Ùyhs˝Ó˚y°–

!ÓË˛yàÈüÈá å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

5. §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

a) ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°yÓ˚ xl%̨ õyï˛ •° 2:4:5:7ñ ï˛ Ï̂Ó Ó,•_Ù ~ÓÇ «%̨ oï˛Ù ˆÜ˛y Ï̂îÓ˚ Ù Ï̂ôƒ xhs˝Ó˚ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

b) Î!ò §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ~Ü˛!ê˛ ˆÜ˛yî ï˛yÓ˚ §Ç°@¿ ˆÜ˛y Ï̂îÓ˚ ò%•zÈüÈï,̨ ï˛#Î˚yÇ¢ •Î˚ñ ï˛ Ï̂Ó §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆÜ˛yîà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

y
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(

(
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D
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c) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˛õ!Ó˚§#Ùy •° 38 ˆ§!Ùñ Î!ò Ó,•_Ó˚ Óy•%Ó˚ ˜òâ≈ƒ 11ˆ§!Ù •Î˚ ï˛ Ï̂Ó «%̨ oï˛Ó˚ Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

d) !ã˛e 8.2 ÈüÈ~ ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–

x ~ÓÇ yÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

e) Î!ò ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°y  (x–15)°, x°, (x+20)° ~ÓÇ (2x+5)° •Î˚ñ ï˛ Ï̂Ó ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ó,•_Ù ˆÜ˛y Ï̂îÓ˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

f) Ó˚¡∫̂ Ï§Ó˚ ~Ü˛!ê˛ Ü˛î≈ ~Ó˚ Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ §Ùyl • Ï̂°ñ Ó˚¡∫̂ Ï§Ó˚ ˆÜ˛yîà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

g) ABCD  ê ∆̨y!˛õ!çÎ˚y Ï̂Ù  AB || DC, M ~ÓÇ N  •° ÎÌyÜ ̨ Ï̂Ù AD G BC  Óy•%Ó˚ Ùôƒ!Ó®%–  Î!ò AB = 14 ˆ§!Ù ~ÓÇ

MN = 10 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó CD !lî≈Î˚ Ü˛ Ï̂Ó˚y–

h) !ã˛e 8.3 ~ñ  ABCD •° ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛– Î!ò
∠DAB = 60° ~ÓÇ ∠DBC = 80° •Î˚ñ ∠CDB

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

i) !ã˛e 8.4 ~ñ  ABCD ~Ü˛!ê˛ Ó˚¡∫§– x ~Ó˚ Ùyl !lî≈Î˚
Ü˛ Ï̂Ó˚y–

(

C

A B

D (

( (

4x
3y

52°
27°
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D
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(
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C

A B

D

(80°
(60°

!ã˛e 8.3
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j) !ã˛e 8.5 ~ñ  ABCD •° ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚yÙ ̂ Îáy Ï̂l ∠A

= x+25°, ∠B = y°, ∠C =95° ~ÓÇ ∠D = 2x+5°,

ï˛ Ï̂Ó  x ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

k) §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ §Ç°@¿ ˆÜ˛yîm Ï̂Î˚Ó˚ xl%̨ õyï˛ 2:3 – §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ã˛yÓ˚!ê˛ ˆÜ˛y Ï̂îÓ˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

l) !ã˛e 8.6 ~ñ  ABCD •°  ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛– x, y ~ÓÇ z
~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

m) !ã˛e 8.7 ~ñ  D •° AB ~Ó˚ Ùôƒ!Ó®% ~ÓÇ  PC=
1

2
AP

= 3 ˆ§!Ù– Î!ò  AD = DB = 4 ˆ§!Ù ~ÓÇ DE||BP

•Î˚ñ  AE !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

6. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyGı

a) ABC §ÙÓy•% !eË%̨ Ï̂çÓ˚ D, E ~ÓÇ F •° ÎÌyÜ ̨ Ï̂Ù BC, CA ~ÓÇ AB Óy•%Ó˚ Ùôƒ!Ó®%– ˆòáyG ˆÎñ ∆DEF G §ÙÓy•%
!eË%̨ ç–

C

A B

D

(105°
60°
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( (

2x+5°95°

y°
x+25°

AB

C D<

<
!ã˛e 8.5
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b) ABCD §yÙyhs˝!Ó˚ˆÏÜ˛ å!ã˛e 8.8ä  P •° BC Óy•%Ó˚

Ùôƒ!Ó®%ñ ˆÎáy Ï̂l ∠BAP = ∠DAP – ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

AD = 2CD–

c) ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˛õÓ˚̨ õÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ §Ù Ï̂Ü˛y Ï̂î ˆSÈò Ü˛ Ï̂Ó˚–

d) !ã˛e 8.9 ~ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ !Ó˛õÓ˚#ï˛ Óy•% AB G CD

~Ó˚ í z̨̨ õÓ˚ ÎÌyÜ ̨ Ï̂Ù M ~ÓÇ N ~Ó)̨̊ õ ò%!ê˛ !Ó®% ˆÎ

AM = CN– ̂ òáyG ̂ Î AC ~ÓÇ MN ̨õÓ˚flõÓ˚

§Ù!má[˛Ü˛–

e) ~Ü˛!ê˛ Óà≈̂ Ï«˛e ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# §Ù!mÓy•% !eË%̨ Ï̂ç xhs˝!°≈!áï˛ Îy Ï̂ï˛ Óà≈̂ Ï«˛e ~ÓÇ !eË%̨ Ï̂çÓ˚ ~Ü˛!ê˛ ˆÜ˛yî §yôyÓ˚î– ˆòáyG

ˆÎñ §yôyÓ˚î ˆÜ˛yî!ê˛Ó˚ ¢#£Ï≈!Ó®%Ó˚ !Ó˛õÓ˚# Ï̂ï˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ¢#£Ï≈!Ó®%!ê˛ x!ï˛Ë%̨ ç Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

f) ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛ñ  AB = 10 ˆ§!Ù ~ÓÇ AD = 6 ˆ§!Ù–  ∠A  ~Ó˚ §Ù!má[˛Ü˛ DC ~Ó˚ §!•ï˛ E ˆï˛ !Ù!°ï˛ •Î˚–

AE ~ÓÇ BC ˆÜ˛ Ó!ô≈ï˛ Ü˛Ó˚̂ Ï° F ÈüÈ~ !Ù!°ï˛ •Î˚– CF ÈüÈ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

g) !ã˛e 8.10 ~ ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ

∠DAB = 60° –  A ~ÓÇ B ˆÜ˛yˆ ÏîÓ˚

§Ù!má[˛Ü˛mÎ˚ CD ÈüÈ~Ó˚ í z̨̨ õÓ˚ M !Ó®%̂ Ïï˛ !Ù!°ï˛

•Î˚ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ M •° CD ~Ó˚ Ùôƒ!Ó®%–

h) ∆ ABC ÈüÈ~ E •°  AD  ÙôƒÙyÓ˚ Ùôƒ!Ó®%  ~ÓÇ  BE ˆÜ˛ Ó!ô≈ï˛ Ü˛Ó˚y • Ï̂° AC ~Ó˚ §!•ï˛ F ~ !Ù!°ï˛ •Î˚– ˆòáyG ˆÎ

AF = 
1

3
AC–

B C

A
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!ã˛e 8.12

A

Q

D

P

C

R

S

B

i) ABCD ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ AD ~ÓÇ BC x§Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ Ùôƒ!Ó®% ÎÌyÜ ̨ Ï̂Ù E ~ÓÇ F – ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Î  EF||AB ~ÓÇ

EF = 
1

2
 (AB+CD).

j) ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ Ü˛î≈m Ï̂Î˚Ó˚ Ùôƒ!Ó®%%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ §Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ §Ùyhs˝Ó˚y° ~ÓÇ

ï˛y Ï̂òÓ˚ xhs˝ Ï̂Ó˚Ó˚ x Ï̂ô≈̂ ÏÜ˛Ó˚ §Ùyl–

k) !ã˛e 8.11~ñ ABCD ~Ü˛!ê˛ §yÙhs˝!Ó˚Ü˛ ~ÓÇ E •° AD

Óy•%Ó˚ Ùôƒ!Ó®%–  D ˆÌ Ï̂Ü˛ EB ~Ó˚ §Ùyhs˝Ó˚y° ˆÓ˚áy xAÜ˛l

Ü˛Ó˚y •°– Îy Ó!ô≈ï˛ AB ~Ó˚ §!•ï˛ F !Ó®%̂ Ïï˛ ~ÓÇ BC ~Ó˚

L !Ó®%̂ Ïï˛ !Ù!°ï˛ •Î˚– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ (i) AF = 2 DC

(ii) DF = 2 DL.

l) PQRS  •° ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–  M  •° PS ÈüÈ~Ó˚  í z̨̨ õÓ˚ ~Ó)̨̊ õ  ~Ü˛!ê˛  !Ó®% Îy   PM = 
1

3
PS  ~ÓÇ N •° RQ ÈüÈ~Ó˚ í z̨̨ õÓ˚

~Ü˛!ê˛ !Ó®% Îy RN = 
1

3
QR – ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ PNRM •° ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–

m) ABCD ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ ç Îy Ï̂ï˛  AB||CD ~ÓÇ AD = BC– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ∠A = ∠B ~ÓÇ ∠C = ∠D.

n) ABCD ã˛ï%̨ Ë%≈̨ Ï̂ç P, Q, R ~ÓÇ S •° ÎÌyÜ ̨ Ï̂Ù AB, BC, CD ~ÓÇ DA Óy•%Ó˚ Ùôƒ!Ó®%ñ Îy Ï̂ï˛ AC = BD ~ÓÇ

AC⊥BD – ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ PQRS ~Ü˛!ê˛ Óà≈̂ Ï«˛e–

o) ABCD Ó˚¡∫̂ Ï§ EABF •° ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ˆÎáy Ï̂lñ EA = AB = FB – ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ  ED ~ÓÇ FC ˆÜ˛ Ó!ô≈ï˛

Ü˛Ó˚̂ Ï° §Ù Ï̂Ü˛y Ï̂î !Ù!°ï˛ •Î˚–

p) !ã˛e 8.12 ~ñ ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛ P ~ÓÇ Q •° ÎÌyÜ ̨ Ï̂Ù

!Ó˛õÓ˚#ï˛ Óy•%% AB ~ÓÇ CD ~Ó˚ Ùôƒ!Ó®%– Î!ò AQ G DPñ

S !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ~ÓÇ BQ G CPñ  R !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ

ï˛ Ï̂Ó ˆòáyG ˆÎ PSQR ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–

!ã˛e 8.11

D

L

C

A FB

E



67

í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

1. (a) §yÙyhs˝!Ó˚Ü˛ (b)  §¡õ)Ó˚Ü˛   (c)   Ü˛î≈    (d)  xyÎ˚ï˛ Ï̂«˛e

(e) Ó˚¡∫§ (f)  §yÙyhs˝!Ó˚Ü˛

2. (i) c      (ii)   c     (iii)    d      (iv)   b       (v)    b       (vi)    a      (vii)   d      (viii)  a

(ix)  b      (x)   c     (xi)    a       (xii)   b      (xiii)   d    (xiv)   b

3. (a)  ~!ê˛ §yÙyhs˝!Ó˚Ü˛ • Ï̂Ó lyñ Ü˛yÓ˚î Î!ò xyÙÓ˚y ô!Ó ̊∠A = ∠B = ∠C = 75° ï˛ Ï̂Ó  ∠D = 135°ñ

~áy Ï̂l ∠B ≠ ∠D.

(b) 0°      (c)   ∠Q = 135°     (d)  120°    (e)  ∠A = 70°, ∠B = 110°   (f)  30

(g)  180°   (h)  Óà≈̂ Ï«˛e ~ÓÇ Ó˚¡∫§    (i)   4 ˆ§!Ù     (j)   x = 32   (k)   180°   (l)   24 ˆ§!Ù

4. (a)   F    (b)   F     (c)  T     (d)   T     (e)   F     (f)  F

!ÓË˛yàÈüÈá

5. (a)  100°   (b)  72°, 108°, 72°, 108°   (c)  8 ˆ§!Ù   (d)  x = 13°,   y = 9°   (e)  145°

(f)  60°, 120°, 60°, 120°    (g)  6 ˆ§!Ù   (h) 40°   (i)   x = 54°  (j)  x = 50°, y = 85°

(k)  72°, 108°, 72°, 108°   (l) x = 3, y = 165° , z = 15°    (m)  AE = 3 ˆ§!Ù

!ÓË˛yàÈüÈà

6. (f)   4 ˆ§!Ù
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xôƒyÎ̊Èü9

§yÙyhs˝!Ó̊Ü˛ G !eË%̨ Ï̂çÓ̊ ˆ«˛eÊ˛°
(AREAS OF PARALLELOGRAMS AND TRIANGLES)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l ò%!ê˛ §Ó≈§Ù xyÜ,̨ !ï˛Ó˚ ˆ«˛eÊ˛° §Ùyl !Ü˛v ~•z í z̨!=˛Ó˚ !Ó˛õÓ˚#ï˛ §ï˛ƒ lyG • Ï̂ï˛ ˛õy Ï̂Ó˚–

l ò%!ê˛ xyÜ,̨ !ï˛ ~Ü˛•z Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ ÌyÜ˛ Ï̂Óñ Î!ò ï˛y Ï̂òÓ˚ Ë)̨ !Ù åÓy•%ä §yôyÓ˚î •Î˚ ~ÓÇ §yôyÓ˚î
Ë)̨ !ÙÓ˚ !Ó˛õÓ˚#ï˛ ¢#£Ï≈!Ó®%à%̂ Ï°y åxÌÓy ¢#£Ï≈ !Ó®%!ê˛ä Ë)̨ !ÙÓ˚ §Ùyhs˝Ó˚y° Óy•%Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ •Î˚–

l ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° •° ï˛yÓ˚ Ë))̨ !Ù ~ÓÇ xl%Ó)̨̊ õ í z̨Fã˛ï˛yÓ˚ à%îÊ˛°–

l ~Ü˛•z Ë)̨ !ÙÓ˚ åÓy §Ùyl Ë)̨ !ÙÓ˚ä í z̨̨ õÓ˚ ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ §yÙyhs˝!Ó˚Ü˛à%̂ Ï°yÓ˚ ˆ«˛eÊ˛° §Ùyl–

l ~Ü˛•z Ë)̨ !ÙÓ˚ åÓy §Ùyl Ë)̨ !ÙÓ˚ä í z̨̨ õÓ˚ ~ÓÇ ~Ü˛•z ̂ «˛eÊ˛° !Ó!¢T˛  §yÙyhs˝!Ó˚Ü˛à%̂ Ï°y ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ • Ï̂Ó–

l Î!ò ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ ~Ü˛!ê˛ !eË%̨ ç ~Ü˛•z Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ •Î˚ ï˛ Ï̂Ó !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛°
§yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ x Ï̂Ì≈Ü˛ •Î˚–

l ~Ü˛•z Ë)̨ !ÙÓ˚ åÓy §Ùyl Ë)̨ !ÙÓ˚ä í z̨̨ õÓ˚ ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ !eË%̨ çà%̂ Ï°yÓ˚ ˆ«˛eÊ˛° §Ùyl–

l !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •° ï˛yÓ˚ Ë)̨ !Ù G xl%Ó)̨̊ õ í z̨Fã˛ï˛yÓ˚ à%îÊ˛ Ï̂°Ó˚ x Ï̂ô≈Ü˛–

l ~Ü˛•z Ë)̨ !ÙÓ˚ åÓy §Ùyl Ë)̨ !ÙÓ˚ä í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ §Ùyl ̂ «˛eÊ˛° !Ó!¢T˛ !eË%̨ çà%̂ Ï°y ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛
• Ï̂Ó–

l !eË%̨ Ï̂çÓ˚ ~Ü˛!ê˛ ÙôƒÙy !eË%̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

xl%¢#°l#ÈüÈ9

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

A. Ó•%Ù%á# !lÓ≈yã˛l# !Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

(§!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y)

1. ˆÜ˛y Ï̂ly §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ~Ü˛!ê˛ Ü˛î≈ §yÙyhs˝!Ó˚Ü˛!ê˛ Ï̂Ü˛ ò%!ê˛ ÈüüüÈ

a) §Ó≈§Ù !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚– b) §Ù Ï̂Ü˛yî# !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

c) §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚– d) §Ù!mÓy•% !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–
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2. ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ ~Ü˛!ê˛ ÙôƒÙy !eË%̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ ÈüüüÈ

a) §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚ b) §Ó≈§Ù !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

c) §Ù Ï̂Ü˛yî# !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚– d) §Ù!mÓy•% !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

3. 1 lÇ !ã˛ˆÏe  8 ˆ§!Ù ~ÓÇ 6 ˆ§!Ù Óy•% !Ó!¢T˛ ~Ü˛!ê˛
xyÎ̊ï˛ Ï̂«˛ Ï̂eÓ̊ §!ß̈!•ï˛ Óy•%Ó̊ Ùôƒ!Ó®%§Ù)• Î%=˛ Ü˛ Ï̂Ó̊ í z̨Í˛õß̈Èüü

a) xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° 24 ˆ§!Ù2 • Ï̂Ó–

b) Óà≈̂ Ï«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° 25 ˆ§!Ù2 • Ï̂Ó–

c) ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° 24 ˆ§!Ù2 • Ï̂Ó–

d) Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° 24 ˆ§!Ù2 • Ï̂Ó–

4. 2 lÇ !ã˛ Ï̂e ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a) AB × BM b) BC × BN

c) DC × DL d) AD × DL

5. 3 lÇ !ã˛ˆÏe Î!ò ABCD §yÙyhs˝!Ó˚Ü˛ ~ÓÇ  ABEM

xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° §Ùyl •Î˚ ï˛ Ï̂ÓÈüüüÈ

a) ABCD ~Ó˚ ˛õ!Ó˚§#Ùy  =  ABEM ~Ó˚ ˛õ!Ó˚§#Ùy

b) ABCD ~Ó˚ ˛õ!Ó˚§#Ùy  < ABEM ~Ó˚ ˛õ!Ó˚§#Ùy

c) ABCD ~Ó˚ ˛õ!Ó˚§#Ùy > ABEM ~Ó˚ ˛õ!Ó˚§#Ùy

d) ABCD ~Ó˚ ˛õ!Ó˚§#Ùy = 
1

2
(ABEM ~Ó˚ ˛õ!Ó˚§#Ùy)

6. ò%!ê˛ §yÙyhs˝!Ó˚Ü˛ §Ùyl Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ • Ï̂° ï˛y Ï̂òÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a) 1:2   b)  1:1   c)  2:1   d)  3: 1

A H D

G

C

E

B F

<––––––––– 8 ˆ§!Ù ––––––––––
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 ˆ

§!
Ù 

–
–
– >
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!ã Į̈e 2
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!ã Į̈e  3
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7. ABCD ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ AC Ü˛î≈ ã˛ï%̨ Ë%≈̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ xÇ Ï̂¢ !ÓË˛=˛ Ü˛Ó˚̂ Ï° ï˛ Ï̂Ó ã˛ï%̨ Ë%≈̨ ç!ê˛ • Ï̂ÓÈüüüÈ

a) ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e  b)  ~Ü˛!ê˛ Ó˚¡∫§

c) ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛  d)  ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

8. ABC !eË%̨ Ï̂ç  BC ~Ó˚ í z̨̨ õÓ˚ P ~Ùl ~Ü˛!ê˛ !Ó®% ̂ Î BP : PC = 3:5 •Î˚ ï˛ Ï̂Ó ̂ «˛eÊ˛° (∆ ABP) : ̂ «˛eÊ˛° (∆ ABC)

• Ï̂ÓÈüüüÈ

a) 5:8   b) 7:8   c)  1:8    d)  3:8

9. ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° 60 ˆ§!Ù2 – ~Ó˚ §Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c  6 ˆ§!Ù– Î!ò §Ùyhs˝Ó˚y° Óy•%Ó˚ ~Ü˛!ê˛Ó˚ ˜òâ≈ƒ

8 ˆ§!Ù •Î˚ ï˛ Ï̂Ó x˛õÓ˚ §Ùyhs˝Ó˚y° Óy•%!ê˛Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

a) 6 ˆ§!Ù     b) 10 ˆ§!Ù    c)  12 ˆ§!Ù     d)  16 ˆ§!Ù

10. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° 48 ˆ§!Ù2 – Î!ò ~Ó˚ ~Ü˛!ê˛ Ü˛î≈ 12 ˆ§!Ù •Î˚ ï˛ Ï̂Ó x˛õÓ˚ Ü˛î≈ • Ï̂ÓÈüüüÈ

a) 4 ˆ§!Ù      b)  6 ˆ§!Ù    c)   10 ˆ§!Ù    d)  8 ˆ§!Ù

11. ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 8 ˆ§!Ù • Ï̂° ~Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a)  16 Óà≈ ˆ§!Ù   b)  64 Óà≈  ˆ§!Ù     c)   32 Óà≈  ˆ§!Ù   d)  48 Óà≈  ˆ§!Ù

B. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y  ı

1. ò%!ê˛ –––– xyÜ,̨ !ï˛Ó˚ ˆ«˛eÊ˛° §Ùyl !Ü˛v ~•z í z̨!=˛Ó˚ !Ó˛õÓ˚#ï˛ í z̨!=˛!ê˛ §ï˛ƒ lyG • Ï̂ï˛ ˛õy Ï̂Ó˚–

2. ~Ü˛•z Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ §yÙyhs˝!Ó˚Ü˛à%̂ Ï°yÓ˚ ––––È §Ùyl–

3. ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈ §yÙyhs˝!Ó˚Ü˛!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛°!Ó!¢T˛ È––––È !ÓË˛=˛ Ü˛ Ï̂Ó˚–

4. !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •° ï˛yÓ˚ –––– G xl%Ó)̨̊ õ È–––– à%îÊ˛ Ï̂°Ó˚ x Ï̂ô≈Ü˛–

5. ~Ü˛•z Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ È––––È !eË%̨ çà%̂ Ï°y ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ • Ï̂Ó–

6. Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° •° ~Ó˚ È––––È à%îÊ˛ Ï̂°Ó˚ x Ï̂ô≈Ü˛–

7. ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° •° ––––È Óy•% ò%!ê˛Ó˚ ˆÎyàÊ˛° ~ÓÇ ï˛y Ï̂òÓ˚ ÙôƒÓï˛#≈ È–––– à%îÊ˛ Ï̂°Ó˚ x Ï̂ô≈Ü˛–

8. Î!ò ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ≤Ã!ï˛!ê˛ Ü˛î≈ ã˛ï%̨ Ë%≈̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ã˛ï%̨ Ë%≈̨ ç!ê˛ •° ~Ü˛!ê˛ È––––È–

9. Î!ò ~Ü˛!ê˛ §yÙyhs˝!Ó̊Ü˛ ~ÓÇ !eË%̨ç ~Ü˛•z Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó̊y° Î%à Ï̂°Ó̊ Ù Ï̂ôƒ xÓ!fiÌï˛ •Î̊ ï˛ Ï̂Ó !eË%̨ Ï̂çÓ̊ ̂ «˛eÊ˛° §yÙyhs˝!Ó̊ Ï̂Ü˛Ó̊

ˆ«˛eÊ˛ Ï̂°Ó˚ È––––È •Î˚–

10. ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ~Ü˛!ê˛ È––––È §yÙyhs˝!Ó˚Ü˛!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛°!Ó!¢T˛ È––––È !ÓË˛=˛ Ü˛ Ï̂Ó˚–
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C. !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°yÓ˚ §ï˛ƒ (T) ˛~ÓÇ !ÙÌƒy (F) ˛Îyã˛y•z Ü˛ Ï̂Ó˚y ı

1. ò%!ê˛ §Ó≈§Ù Ó•%Ë%̨ çyÜ˛yÓ˚ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° §Ùyl–

2. ò%!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ Ó•%Ë%̨ ç xyÜ,̨ !ï˛ !Ó!¢T˛ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° §Ó≈§Ù–

3. ˆÎÈüÈˆÜ˛y Ï̂ly Ó•%Ë%̨ çyÜ˛yÓ˚ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° §Ó≈òy ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy •Î˚–

4. §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈ §yÙyhs˝!Ó˚Ü˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

5. ~Ü˛•z Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ çà%̂ Ï°y ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ • Ï̂Ó–

6. ˆÎÈüÈˆÜ˛y Ï̂ly §ÙÓy•% !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ í z̨Fã˛ï˛yÓ˚ ˜òâ≈ƒ §Ùyl–

7. ~Ü˛•z Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ Ù Ï̂ôƒ xÓ!fiÌï˛ ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° §Ùyl–

8. Óà≈̂ Ï«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° = 
1

2
 × åÜ˛î≈ä 2 –

9. §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ü˛î≈ §yÙyhs˝!Ó˚Ü˛ Ï̂Ü˛ ã˛yÓ˚!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

10. ~Ü˛•z Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó˚y° Î%à Ï̂°Ó˚ xÓ!fiÌï˛ ò%!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° §Ùyl •Î˚–

11. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈m Ï̂Î˚Ó˚ ˜òâ≈ƒ 8 ˆ§!Ù ~ÓÇ 6 ˆ§!Ù • Ï̂° ï˛yÓ˚ ˆ«˛eÊ˛° 48 Óà≈ ˆ§!Ù • Ï̂Ó–

12. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈m Ï̂Î˚Ó˚ à%îÊ˛ Ï̂°Ó˚ §Ùyl–

D. x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

1. Î!ò ~Ü˛!ê˛ !eË%̨ ç ~ÓÇ ~Ü˛!ê˛ §yÙyhs˝!Ó̊Ü˛ ~Ü˛•z Ë)̨ !Ù ~ÓÇ ~Ü˛•z §Ùyhs˝Ó̊y° Î%à Ï̂°Ó̊ Ù Ï̂ôƒ xÓ!fiÌï˛ •Î̊ ï˛ Ï̂Ó !eË%̨ ç ~ÓÇ §yÙyhs˝!Ó̊ Ï̂Ü˛Ó̊

ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° 12 Óà≈ ˆ§!Ù– Î!ò ~Ü˛!ê˛ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 8 ˆ§!Ù •Î˚ ï˛ Ï̂Ó ~Ó˚ x˛õÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. 4 lÇ !ã˛ Ï̂e ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ AC G BD Ü˛ Ï̂î≈Ó˚

ˆSÈò!Ó®% P – Î!ò !eË%̨ ç ∆ APB ~Ó˚ ˆ«˛eÊ˛° 12 ˆ§!Ù2 •Î˚

ï˛ Ï̂Ó ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° Ó° Ï̂ï˛ !Ü˛ Ó%V˛⁄

5. !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈̂ ÏÎ˚Ó˚ §)e!ê˛ !Ü˛⁄

6. ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° 26 ˆ§!Ù2 • Ï̂° !eË%̨ ç ∆ ABC ~Ó˚ ˆ«˛eÊ˛° Ü˛ï˛⁄

B

D C

A

!ã Į̈e.4

P
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7. ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ AB Óy•%Ó˚ Ùôƒ!Ó®% X – Î!ò ̂ «˛eÊ˛° (AXCD) = 24 Óà≈ ̂ §!Ù •Î˚ ï˛ Ï̂Ó !eË%̨ ç  ABC ~Ó˚

ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ABC ~ÓÇ BDE ò%!ê˛ §ÙÓy•% !eË%̨ ç ~Ùl ˆÎ D •°  BC ~Ó˚ Ùôƒ!Ó®%–

ˆòáyG  ˆÎ ˆ«˛eÊ˛° (∆ BDE) = 
1

4
 ˆ«˛eÊ˛° (∆ ABC)–

9. ABCD ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚yÙñ ÎyÓ˚ §Ùyhs˝Ó˚y° Óy•% AB = a ̂ §!Ù ~ÓÇ DC = b ̂ §!Ù– E ~ÓÇ F •° !ï˛Î≈Ü˛ Óy•%m Ï̂Î˚Ó˚ Ùôƒ!Ó®%–
ˆ«˛eÊ˛° (ABFE) ı ˆ«˛eÊ˛° (EFCD) !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. 5 lÇ !ã˛ Ï̂e ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ̂ «˛eÊ˛° 90 Óà≈ ̂ §!Ù • Ï̂°
ˆ«˛eÊ˛° (∆ ABD) !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈá   å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

1. ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 12 ˆ§!Ù • Ï̂° ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° 39 ˆ§!Ù2 ~ÓÇ ~Ó˚ §Ùyhs˝Ó˚y° Óy•%Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c 6 ˆ§!Ù– Î!ò ~!ê˛Ó˚ ~Ü˛!ê˛ §Ùyhs˝Ó˚y° Óy•%Ó˚
˜òâ≈ƒ 5 ˆ§!Ù •Î˚ ï˛ Ï̂Ó x˛õÓ˚ §Ùyhs˝Ó˚y° Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ABC !eË%̨ Ï̂ç Î!ò AB ~ÓÇ AC Óy•%Ó˚ í z̨̨ õÓ˚ ÎÌyÜ ̨ Ï̂Ù L ~ÓÇ M !Ó®% ~Ó)̨̊ õ ̂ Î LM||BCñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ «˛eÊ˛°  (∆ LOB)

=  ˆ«˛eÊ˛° (∆ MOC) –

4. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ !eË%̨ Ï̂çÓ˚ ÙôƒÙy !eË%̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ §Ùyl ˆ«˛eÊ˛° !Ó!¢T˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚–

5. BC ~ÓÇ AD Óy•%Ó˚ Ùôƒ!Ó®%à%̂ Ï°y ÎÌyÜ ̨ Ï̂Ù D ~ÓÇ E Î!ò ∆ ABC ~Ó˚ ̂ «˛eÊ˛° 10 ̂ §!Ù2 •Î˚ ï˛ Ï̂Ó ∆ EBD ~Ó˚ ̂ «˛eÊ˛°
!lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛– CD Óy•%Ó˚ í z̨̨ õÓ˚ P  ̂ ÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®%– Î!ò ̂ «˛eÊ˛° (∆ DPA) = 15 ̂ §!Ù2 ~ÓÇ ̂ «˛eÊ˛°
(∆ APC) = 2 ˆ§!Ù2 •Î˚ ï˛ Ï̂Ó (∆ APB) ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. ABC !eË%̨ Ï̂çÓ˚ ÙôƒÙyà%̂ Ï°y BE ~ÓÇ CFñ G !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ˆ«˛eÊ˛° (∆ GBC) = ˆ«˛eÊ˛°
åã˛ï%̨ Ë%≈̨ ç AFGEä–

8. PQRS §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ PQ = 10 ˆ§!Ù– PQ ~ÓÇ SP Óy•% ò%!ê˛Ó˚ í z̨̨ õÓ˚ xl%Ó)̨̊ õ í z̨Fã˛ï˛y ÎÌyÜ ̨ Ï̂Ù 6 ˆ§!Ù ~ÓÇ 8 ˆ§!Ù– SP

Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã Į̈e 5

A B

CDF E
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9. 7 lÇ !ã˛ Ï̂e PQRS ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e– Î!ò PS= 8 ˆ§!Ù
~ÓÇ SR=4 ˆ§!Ù •Î˚ ï˛ Ï̂Ó ∆ ABC ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚
Ü˛ Ï̂Ó˚y–

10. ABC ~ÓÇ BDE ò%!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ BC Óy•%Ó˚ Ùôƒ!Ó®% D –

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ˆ«˛eÊ˛° (∆ BDE) = 
1

4
 ˆ«˛eÊ˛° (∆ ABC)–

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

1. PQRS §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ PQ Ü˛ Ï̂î≈Ó˚ í z̨̨ õÓ˚ O ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% • Ï̂° ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ

ˆ«˛eÊ˛°  (∆ PSO) = ˆ«˛eÊ˛° (∆ PQO)

2. ABC !eË%̨ Ï̂çÓ˚ AD ÙôƒÙyÓ˚ Ùôƒ!Ó®%   E • Ï̂̂ Ï° ˆòáyG ˆÎ ˆ«˛eÊ˛°  (∆ BED) = 
1

4
ˆ«˛eÊ˛° (∆ ABC).

3.  ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ AB  ~ÓÇ BC Óy•%Ó˚ í z̨̨ õÓ˚ E ~ÓÇ F ˆÎ ˆÜ˛y Ï̂ly ò%!ê˛ !Ó®% • Ï̂° ˆòáyG ˆÎ ˆ«˛eÊ˛° (∆ ADF) =

ˆ«˛eÊ˛° (∆ DCE)–

4. 8 lÇ !ã˛ Ï̂eñ ABCD ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ~ÓÇ  BC Óy•%̂ ÏÜ˛
Q ˛õÎ≈hs˝ ~Ó)̊̂ Į̈ õ Ó!ô≈ï˛ Ü˛Ó˚y •° Îy Ï̂ï˛  BC=CQ •Î˚– Î!ò
AQ , DC ÈüÈ̂ Ü˛ P !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ̂ òáyG ̂ Î ̂ «˛eÊ˛°
(∆ BPC) = ˆ«˛eÊ˛° (∆ DPQ) –

P Q C

S R A B

∧∧∧∧∧
∧∧∧∧∧

!ã Į̈e 7

A B

P
C

Q

D

!ã Į̈e 8
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5. ABCD ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚yÙ ÎyÓ˚ AB||DC –  DC ˆÜ˛ E ˛õÎ≈hs˝ ~Ë˛y Ï̂Ó Ó!ô≈ï˛ Ü˛Ó˚y •° Îy Ï̂ï˛ CE=AB •Î˚– ≤ÃÙyî Ü˛ Ï̂Ó˚y
ˆÎñ ˆ«˛eÊ˛° (∆ ABD) = ˆ«˛eÊ˛° (∆ BCE)–

6. 9 lÇ !ã˛ Ï̂eñ ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ BC Óy•%̂ ÏÜ˛ ~Ó)̊̂ Į̈ õ
Ó!ô≈ï˛ Ü˛Ó˚y •° CE=BC •Î˚–  AE §Ó˚° Ï̂Ó˚áy CD ÈüÈˆÜ˛
F !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó˚– Î!ò ∆ BDF ~Ó˚ ̂ «˛eÊ˛°  3 ̂ §!Ù2

•Î˚ ï˛ Ï̂Ó ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. 10 lÇ !ã˛ Ï̂eñ ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ BC Óy•%  P ~ÓÇ
Q !Ó®%̂ Ïï˛  §Ù!eá![˛ï˛ •Î˚–  ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ˆ«˛eÊ˛°

(∆ APQ) = ˆ«˛eÊ˛°   (∆ DPQ) = 
1

6
 ˆ«˛eÊ˛°

(§yÙyhs˝!Ó˚Ü˛ ABCD)

8. Î!ò ∆ ABC ~Ó˚ ÙôƒÙyà%̂ Ï°y G !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ

ˆ«˛eÊ˛° (∆ AGC) = ˆ«˛eÊ˛° (∆ AGB)= ˆ«˛eÊ˛° (∆ BGC) = 
1

3
 ˆ«˛eÊ˛° (∆ ABC)–

A B

F C

E

D

!ã Į̈e 9
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í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

A) 1. (c)    2. (a)    3. (d)    4. (c)    5.  (c)   6.  (b)  7.  (c)    8.  (d)   9. (c)    10. (d)   11. (c)

B) 1.   §Ó≈§Ù    2.   ˆ«˛eÊ˛°    3.  !eË%̨ Ï̂ç    4.  Ë)̨ !Ùñ í z̨Fã˛ï˛yÓ˚    5.  §Ùyl   6.  Ü˛î≈m Ï̂Î˚Ó˚

7.   §Ùyhs˝Ó˚y°ñ í z̨Fã˛ï˛yÓ˚    8.   §yÙyhs˝!Ó˚Ü˛    9.  x Ï̂ô≈Ü˛   10.   Ü˛î≈ñ !eË%̨ Ï̂ç–

C) (1)  §ï˛ƒ      (2)   !ÙÌƒy    (3)  §ï˛ƒ    (4)  §ï˛ƒ    (5)  §ï˛ƒ      (6)   §ï˛ƒ     (7)  §ï˛ƒ   (8)  §ï˛ƒ

(9)  §ï˛ƒ   (10)  !ÙÌƒy     (11)  !ÙÌƒy    (12)  !ÙÌƒy

D) (1)  1:2     (2)   3 ˆ§!Ù    (3)  48 ˆ§!Ù2    (4)  ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° = 
1

2
× §Ùyhs˝Ó˚y° Óy•%%ò%!ê˛Ó˚ ˆÎyàÊ˛° × í z̨Fã˛ï˛y

(5)  !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° = 
1

2
× Ë)̨ !Ù × í z̨Fã˛ï˛y–    (6)  ∆ ABC ~Ó˚ ˆ«˛eÊ˛° = 13ˆ§!Ù2.

(7) 16 ˆ§!Ù2   (9)   
3

3

a b

b a

+
+

    (10)   45 ˆ§!Ù2–

!ÓË˛yàÈüÈá

(1)  72 ˆ§!Ù2     (2)  8 ˆ§!Ù     (5)    2.5 ˆ§!Ù2    (6) 35 ˆ§!Ù2   (8)  7.5 ˆ§!Ù   (9)   16 ˆ§!Ù2–

!ÓË˛yàÈüÈà

6. 12 ˆ§!Ù2–
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xôƒyÎ̊Èü10

Ó,_  (CIRCLES)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ åÓy §Ó≈§Ù Ó,̂ Ï_Ó˚ä §Ùyl çƒyà%̂ Ï°y Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂w §ÙÙy Į̈̂ õÓ˚ ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ åÓy §Ó≈§Ù Ó,̂ Ï_Ó˚ä çƒyà%̂ Ï°y Î!ò Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂w åÓy ˆÜ˛wà%̂ Ï°y Ï̂ï˛ä §ÙÙy Į̈̂ õÓ˚ ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ï˛yÓ˚

çƒyà%̂ Ï°yÓ˚ ˜òâ≈ƒ §Ùyl •Î˚–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ˆÜ˛w ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ çƒy ~Ó˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ °¡∫ñ çƒy!ê˛ Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚–

l Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly çƒy ~Ó˚ §Ù!má[˛Ü˛ ˆÓ˚áy!ê˛ Î!ò ˆÜ˛wàyÙ# •Î˚ ï˛ Ï̂Ó ˆÓ˚áy!ê˛ çƒy ~Ó˚ í z̨̨ õÓ˚ °¡∫–

l !ï˛l!ê˛ x§Ù Ï̂Ó˚á !Ó®% !ò Ï̂Î˚ ~Ü˛!ê˛ ~ÓÇ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ Ó,_ xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ åÓy §Ó≈§Ù Ó,̂ Ï_Ó˚ä §Ùyl çƒyà%̂ Ï°y Ó,_!ê˛Ó˚ åÓy Ó,_à%̂ Ï°yÓ˚ä ˆÜ˛w ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ˆÜ˛w ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈ çƒyà%̂ Ï°yÓ˚ ˜òâ≈ƒ ˛õÓ˚flõÓ˚ §Ùyl–

l Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ çƒy §Ùyl •Î˚ñ ï˛ Ï̂Ó ~ Ï̂òÓ˚  xl%Ó)̨̊ õ Ó,_ã˛y˛õà%̂ Ï°y §Ó≈§Ù •Î˚ ~ÓÇ !Ó˛õÓ˚#ï˛Ü ̨ Ï̂Ùñ Î!ò ò%!ê˛ Ó,_ã˛y˛õ §Ó≈§Ù •Î˚ñ

ï˛ Ï̂Ó ~ Ï̂òÓ˚ xl%Ó)̨̊ õ çƒyà%̂ Ï°y ˛õÓ˚flõÓ˚ §Ùyl •Î˚–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ §Ó≈§Ù ã˛y˛õà%̂ Ï°y Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂w §ÙÙy Į̈̂ õÓ˚ ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚–

l Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly ã˛y˛õ myÓ˚y à!ë˛ï˛ ˆÜ˛wfiÌ ˆÜ˛yîñ ï˛yÓ˚ xÓ!¢T˛ ã˛y Į̈̂ õ à!ë˛ï˛ ˛õ!Ó˚!ôfiÌ ˆÜ˛y Ï̂îÓ˚ !mà%î–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ~Ü˛•z Ó,_yÇ¢fiÌ ˆÜ˛yîà%̂ Ï°y ˛õÓ˚̨ õÓ˚ §Ùyl–

l Î!ò ˆÜ˛y Ï̂ly §Ùï˛°!fiÌï˛ ò%!ê˛ !Ó®%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ ï˛yÓ˚ ~Ü˛•z ˛õy Ï̂¢ xÓ!fiÌï˛ x˛õÓ˚ ò%!ê˛ !Ó®%̂ Ïï˛ §ÙÙy Į̈̂ õÓ˚ ˆÜ˛yî í z̨Í˛õß¨

Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó !Ó®% ã˛yÓ˚!ê˛ ~Ü˛•z Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ • Ï̂Ó–

l Ó,_fiÌ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yî ò%!ê˛Ó˚ §Ù!T˛ 180°–

l Î!ò ˆÜ˛y Ï̂ly ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ !Ó˛õÓ˚#ï˛ ˆÜ˛yî ò%!ê˛Ó˚ §Ù!T˛ 180° •Î˚ ï˛ Ï̂Ó ã˛ï%̨ Ë%≈̨ ç!ê˛ Ó,_fiÌ • Ï̂Ó–

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä
1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛Ó˚ ı

i) Ó,̂ Ï_Ó˚ ˆÜ˛w ~ÓÇ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ˆÜ˛y Ï̂ly !Ó®%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ •° ~Ó˚È _______–

ii) ˆÜ˛wfiÌ ˆÜ˛y Ï̂îÓ˚ ¢#£Ï≈!Ó®%% §Ó≈òy xÓ!fiÌï˛ •Î˚ Ó,̂ Ï_Ó ̊______–

iii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ §Ùyl çƒyà%̂ Ï°y ˆÜ˛w • Ï̂ï˛ ______ –

iv) ~Ü˛•z ˆÜ˛w Î%=˛ Ó,_à%̂ Ï°y Ï̂Ü˛ Ó°y •Î˚ ______ Ó,_–

v) Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ò%!ê˛ !Ó®%Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ Ï̂Ü˛ Ó°y •Î˚ Ó,̂ Ï_Ó ̊_____ –
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vi) ò%!ê˛ Ó,_ Ï̂Ü˛ §Ó≈§Ù Ó°y • Ï̂Ó Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò ~ Ï̂òÓ ̊_____ §Ùyl •Î˚–

vii) !ï˛l!ê˛ x§Ù Ï̂Ó˚á !Ó®% !ò Ï̂Î˚ ˆÜ˛Ó°Ùye  _____ Ó,_ à!ë˛ï˛ •Î˚–

 2. Ó•%Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ ı

i) 13 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ Ó,̂ Ï_Ó˚ ˆÜ˛w • Ï̂ï˛ 12 ˆ§!Ù ò)Ó˚̂ Ïc xÓ!fiÌï˛ çƒy ~Ó˚ ˜òâ≈ƒ •°ÈüüüÈ

a)  12 ˆ§!Ù    b) 10 ˆ§!Ù   c)  13 ˆ§!Ù    d)  8 ˆ§!Ù

ii) !ã˛e 10.1 ~ñ Î!ò OA = 5ˆ§!Ù, AB = 8 ˆ§!Ù ~ÓÇ AB

~Ó˚ í z̨̨ õÓ˚  OD °¡∫ •Î˚ñ ï˛ Ï̂Ó CD ~Ó˚ ˜òâ≈ƒ •°ÈüüüÈ

a)  3 ˆ§!Ù    b) 4 ˆ§!Ù   c)  2 ˆ§!Ù    d)  5 ˆ§!Ù

iii) Î!ò PQ = 12 ˆ§!Ù, QR = 16 ˆ§!Ù ~ÓÇ PQ⊥QR •Î˚ñ ï˛ Ï̂Ó P, Q ~ÓÇ R !Ó®%%àyÙ# Ó,̂ Ï_Ó˚ Óƒy§yô≈ •°ÈüüüÈ

a)  10 ˆ§!Ù    b) 6 ˆ§!Ù   c)  12 ˆ§!Ù    d)  8 ˆ§!Ù

iv) !ã˛e 10.2 ~ñ Î!ò ∠AOC = 130° •Î˚ñ ï˛ Ï̂Ó ∠ABC ~Ó˚

Ùyl •°ÈüüüÈ

a)  130°    b) 65°   c)  115°    d)  50°

v) !ã˛e 10.3 ~ñ Î!ò ∠ABC = 30° •Î˚ñ ï˛ Ï̂Ó ∠AOC ~Ó˚
Ùyl •°ÈüüüÈ

a)  30°    b) 60°   c)  15°    d)  90°

vi) ABCD •° ~Ü˛!ê˛ Ó,_fiÌ ã˛ï%̨ Ë%≈̨ ç ˆÎáy Ï̂l AB •° Ó,̂ Ï_Ó˚ Óƒy§ ~ÓÇ ∠ADC = 130°ñ ï˛ Ï̂Ó ∠BAC ~Ó˚ Ùyl •°ÈüüüÈ

a)  40°    b) 50°   c)  80°    d)  30°

C

O

A

D

B

O

C

A

B
30°

(

!ã˛e 10.1

!ã˛e 10.2

O

( C

A B

130°

!ã˛e 10.3
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vii) !ã˛e 10.4 ~ñ Î!ò ∠OAB = 40° •Î˚ñ ï˛ Ï̂Ó ∠ACB ~Ó˚
Ùyl •°ÈüüüÈ

a)  40°    b) 50°   c)  60°    d)  70°

viii) !ã˛e 10.5 ~ñ ‘O’ˆÜ˛w#Î˚ Ó,̂ Ï_ BC •° Ó,̂ Ï_Ó˚ Óƒy§ ~ÓÇ
∠BAO = 60° • Ï̂° ∠ADC ~Ó˚ Ùyl •°ÈüüüÈ

a)  30°    b) 45°   c)  60°    d)  110°

ix) !ã˛e 10.6 ~ñ  ∠AOB = 90° ~ÓÇ ∠ABC = 30° • Ï̂°
∠CAO ù Ü˛ï˛⁄

a)  30°    b) 45°   c)  90°    d)  60°

x) !ã˛e 10.7 ~ñ ABCD •° ~Ü˛!ê˛ Ó,_fiÌ ã˛ï%˛Ë%≈˛çñ ÎyÓ˚
∠DBC = 80° ~ÓÇ ∠BAC = 40° ï˛ Ï̂Ó ∠BCD ~Ó˚
Ùyl •°ÈüüüÈ

a)  40°    b) 60°   c)  80°    d)  90°

(

l

O

60°

D

CB

A

!ã˛e 10.5

40°( (80°

D C

A B

!ã˛e 10.7

A

C

(

B

40°

!ã˛e 10.4

O

30°

90°(

OC

A B

!ã˛e 10.6
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3. §ï˛ƒ xÌÓy !ÙÌƒy !°á ı

i) Ó,̂ Ï_Ó˚ ˆÜ˛wàyÙ# çƒy Ï̂Ü˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈ Ó°y •Î˚–

ii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ x§Çáƒ Óƒy§ xy Ï̂SÈ–

iii) !ï˛l!ê˛ §Ù Ï̂Ó˚á !Ó®%% !ò Ï̂Î˚ ~Ü˛!ê˛ Ó,_ xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

iv) Î!ò AOB ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy§ ~ÓÇ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% C •Î˚ñ ï˛ Ï̂Ó AC2 +BC2 =AB2

v) Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ çƒy AB ~ÓÇ CD Ó,̂ Ï_Ó˚ ˆÜ˛w • Ï̂ï˛ 4 ˆ§!Ù ò)Ó˚̂ Ïc xÓ!fiÌï˛ •Î˚ñ ï˛ Ï̂Ó AB = CD

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

4. §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

i) 10 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ çƒy ~Ó˚ ˜òâ≈ƒ 12 ˆ§!Ù– Ó,̂ Ï_Ó˚ ˆÜ˛w • Ï̂ï˛ ˙ çƒy ~Ó˚ ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ii) Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy§ Ó,̂ Ï_Ó˚ ò%!ê˛ çƒy ~Ó˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ çƒy ò%!ê˛ ˛õÓ˚̨ flõÓ˚ §Ùyhs˝Ó˚y°–

iii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ AB ~ÓÇ AC •° ò%!ê˛ §Ùyl çƒy– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ∠BAC ~Ó˚ §Ù!má[˛Ü˛ Ó,̂ Ï_Ó˚ ˆÜ˛wàyÙ#–

iv) ABC !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚̂ ÏÜ˛w •° O ~ÓÇ D •° Ë)̨ !Ù BC ~Ó˚ Ùôƒ!Ó®%– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ∠BOD=∠A –

v) Î!ò ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ Ë)̨ !ÙÓ˚ §Ùyhs˝Ó˚y° §Ó˚° Ï̂Ó˚áy ~Ó˚ §Ùyl Óy•%mÎ˚̂ ÏÜ˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ à!ë˛ï˛ ã˛ï%̨ Ë%≈̨ ç!ê˛

Ó,_fiÌ • Ï̂Ó–

vi) ABC !eË%̨ Ï̂çÓ˚ AB=AC ~ÓÇ  B G C !Ó®%àyÙ# ~Ü˛!ê˛ Ó,_ AB ~ÓÇ AC ̂ Ü˛ ÎÌyÜ ̨ Ï̂Ù D ~ÓÇ E !Ó®%̂ Ïï˛ ̂ SÈò Ü˛Ó˚̂ Ï° ≤ÃÙyî

Ü˛ Ï̂Ó˚y ˆÎñ DE||BC

vii) ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ çƒyñ ~Ó˚ Óƒy§y Ï̂ô≈Ó˚ §Ùyl– Ó,̂ Ï_Ó˚ x!ô Ó,_yÇ Ï̂¢Ó˚ ̂ ÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ~•z çƒy myÓ˚y í z̨Í˛õß¨ ̂ Ü˛y Ï̂îÓ˚ Ùyl

!lî≈Î˚ Ü˛Ó˚–

viii) PQRS •° ~Ü˛!ê˛ Ó,_fiÌ ã˛ï%̨ Ë%≈̨ ç ~ÓÇ PQ •° Óƒy§– Î!ò ∠PSR = 150° •Î˚ñ ï˛ Ï̂Ó ∠RPQ ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ix) !ã˛e 10.8 ~ñ AOB •° Ó,̂ Ï_Ó˚ Óƒy§ ~ÓÇ C, D, E •°

xô≈Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ˆÎÈüÈˆÜ˛y Ï̂ly !ï˛l!ê˛ !Ó®%– ∠ACD +

∠DEB ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

O
lA B

EC

D

!ã˛e 10.8
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x) §yôyÓ˚î x!ï˛Ë%̨ ç  AB ~Ó˚ !Ó˛õÓ˚#ï˛ ˛õy Ï̂Ÿª≈ ò%!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç ACB ~ÓÇ ADB xÓ!fiÌï˛– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ∠BAC =

∠BDC–

xi) Î!ò ~Ü˛!ê˛ Ó,_fiÌ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ~Ü˛ ˆçyí ¸̨y !Ó˛õÓ˚#ï˛ Óy•% ˛õÓ˚flõÓ˚ §Ùyl •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ GÓ˚ Ü˛î≈mÎ˚ G ˛õÓ˚flõÓ˚ §Ùyl–

xii) !ã˛e 10.9 ~ñ  AOB •° Óƒy§ ~ÓÇ OD⊥AB – Î!ò
DB Ó,_ã˛y Į̈̂ õÓ˚ í z̨̨ õÓ˚ ̂ ÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% C •Î˚ñ ï˛ Ï̂Ó
∠BAD ~ÓÇ ∠ACD ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xiii)  !l Ï̂¡¨Ó˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ !ã˛e • Ï̂ï˛ x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

a) b)

c)

l

O

130°

D

CA

C

(

(x

B

A

(

C

x

50°
(

O

(

l

O

50°

D

CB

A

(x

!ã˛e 10.9

lA
O

B

C

D
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xiv) Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ çƒy ~ Ï̂òÓ˚ ̂ SÈò!Ó®%àyÙ# Óƒy Ï̂§Ó˚ í z̨̨ õÓ˚ §ÙylË˛y Ï̂Ó xylï˛ •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Î çƒyà%̂ Ï°y ̨ õÓ˚̨ õÓ˚ §Ùyl–

xv) O ~ÓÇ O' ˆÜ˛w !Ó!¢T˛ ò%!ê˛ Ó,_ ˛õÓ˚flõÓ˚̂ ÏÜ˛  A G B !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚– A (xÌÓy B) !Ó®%àyÙ# OO' ~Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛

§Ó˚° Ï̂Ó˚áy PQ Ó,_à%̂ Ï°y Ï̂Ü˛ P ~ÓÇ Q !Ó®%̂ Ïï˛ ˆSÈò Ü˛Ó˚̂ Ï°ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ PQ = 2  OO'–

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

5. ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

i) ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ˆÜ˛ Ï̂wÓ˚ !Ó˛õÓ˚#ï˛ !ò Ï̂Ü˛ ò%!ê˛ ˛ õÓ˚flõÓ˚  §Ùyhs˝Ó˚y° çƒy AB ~ÓÇ CD xÓ!fiÌï˛ñ ˆÎáy Ï̂l AB = 10 ˆ§!Ùñ CD

=24 ˆ§!Ù ~ÓÇ AB G CD ~Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c 17 ˆ§!Ù– ï˛ Ï̂Ó Ó,_!ê˛Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ii) 5ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ §Ùyl çƒy AB ~ÓÇ ACñ ÎyÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛Ó˚ ˜òâ≈ƒ 6 ˆ§!Ù– ï˛ Ï̂Ó BC çƒy ~Ó˚ ˜òâ≈ƒ !lî≈Î˚

Ü˛ Ï̂Ó˚y–

iii) 9 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ Óy•% !Ó!¢T˛ §ÙÓy•% !eË%̨ ç ~Ü˛!ê˛ Ó,̂ Ï_ xhs˝!°≈!áï˛ • Ï̂° Ó,_!ê˛Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

iv) O ˆÜ˛w  !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ §Ùyl çƒy AB ~ÓÇ CD ˆÜ˛  Ó!ô≈ï˛ Ü˛Ó˚y • Ï̂° ~Ó˚y  E !Ó®%%̂ Ïï˛ !Ù!°ï˛ •Î˚– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

AE = EC

v) !ã˛e 10.10 ~ñ  O •° Ó,̂ Ï_Ó˚ ˆÜ˛w– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

∠XOZ = 2 (∠XZY + ∠YXZ)

vi) !ã˛e 10.11 ~ñ O ̂ Ü˛w !Ó!¢T˛ Ó,̂ Ï_Ó˚ AB •° Óƒy§ ~ÓÇ  CD

= OC – Î!ò  AC ~ÓÇ BD ˆÜ˛ Ó!ô≈ï˛ Ü˛Ó˚y • Ï̂° P !Ó®%̂ Ïï˛
!Ù!°ï˛ •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ∠APB = 60°

O

X Z

Y

O

B

D

C

A

P

!ã˛e 10.10

!ã˛e 10.11
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vii) ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ Ó,_fiÌ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ myÓ˚y à!ë˛ï˛ ã˛ï%̨ Ë%≈̨ ç!ê˛G Ó,_fiÌ–

viii)  Î!ò ~Ü˛!ê˛ §ÙÓy•% !eË%̨ ç ABC ~Ü˛!ê˛ Ó,̂ Ï_ xhs˝!°≈!áï˛ •Î˚ ~ÓÇ BC í z̨̨ õã˛y Į̈̂ õÓ˚ í z̨̨ õÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% P Îy B xÌÓy

C ~Ó˚ §!•ï˛ §Ù˛õy!ï˛ï˛ lÎ˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ PA •° ∠BPC ~Ó˚ §Ù!má[˛Ü˛–

ix) Î!ò ABCD Ó,_fiÌ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ !Ó˛õÓ˚#ï˛ xhs˝/ Ï̂Ü˛y Ï̂îÓ˚ §Ù!má[˛Ü˛mÎ˚ ~Ó˚ ˛õ!Ó˚Ó,_ Ï̂Ü˛ P ~ÓÇ Q !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ≤ÃÙyî

Ü˛ Ï̂Ó˚y ˆÎñ PQ •° Ó,̂ Ï_Ó˚ Óƒy§–

x) r Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ò%!ê˛ çƒy AB ~ÓÇ AC ~Ùl ˆÎ AB = 2AC – Î!ò Ó,̂ Ï_Ó˚ ˆÜ˛w • Ï̂ï˛ AB ~ÓÇ AC ~Ó˚ ò)Ó˚c

P ~ÓÇ q •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ 4q2 = p2 + 3r2

xi) !ã˛e 10.12 ~ñ O •° Ó,̂ Ï_Ó˚ ˆÜ˛w ~ÓÇ

∠BCO  = 30°

x ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

xii) Î!ò ò%!ê˛ Ó,_ ˛õÓ˚flõÓ˚̂ ÏÜ˛ ò%!ê˛ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ~ Ï̂òÓ˚ ˆÜ˛wmÎ˚ §yôyÓ˚î çƒy ~Ó˚ °¡∫ §Ù!má[˛ Ï̂Ü˛Ó˚ í z̨̨ õÓ˚

xÓ!fiÌï˛–

xiii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈ √2 ˆ§!Ù–  2 Ï̂§!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ çƒy Ó,_!ê˛ Ï̂Ü˛ ò%!ê˛ Ó,_yÇ Ï̂¢ !ÓË˛=˛ Ü˛ Ï̂Ó˚– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ x!ôÓ,_yÇ Ï̂¢Ó˚

í z̨̨ õÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®%̂ Ïï˛ çƒy myÓ˚y 45° ˆÜ˛yî í z̨Í˛õß¨ •Î˚–

xiv) !ã˛e10.13 ~ñ O •° Ó,ˆÏ_Ó˚ ˆÜ˛wñ  BD = OD ~ÓÇ

CD⊥AB –  ∠CAB ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

30° ((

(
x

y

O D

A

CB

D

C

A
O

B

!ã˛e  10.12

!ã˛e  10.13
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 í z̨_Ó˚Ùy°y

1. i)   Óƒy§yô≈   ii)  ˆÜ˛ Ï̂w   iii)   §Ùò)Ó˚Óï˛#≈    iv)  §Ù Ï̂Ü˛!wÜ˛   v)  çƒy

vi)  Óƒy§yô≈à%̂ Ï°y Óy Óƒy§à%̂ Ï°y     vii)  ~Ü˛!ê˛

2. i)   b    ii)   c    iii)   a    iv)  c    v)  b    vi)  a   vii)  b    viii)   c    ix)  d    x)  b

3. i)  !ÙÌƒy   ii)  §ï˛ƒ    iii)   !ÙÌƒy   iv)   §ï˛ƒ   v)  §ï˛ƒ–

4. i)  8 ˆ§!Ù   viii)  60°     ix)  270°    xii)  45°, 45°   xiii)  a) 25°    b)  40°   c) 50°

5. i)   13 ˆ§!Ù   ii)  9.6 ˆ§!Ù   iii)   3√3 ˆ§!Ù   xi)  x = 30°,  y = 15°    xiv)   30°.
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xôƒyÎ̊Èü11

x.Ü˛l  (CONSTRUCTIONS)

Ù)° !Ó£ÏÎ˚§Ù)• ~ÓÇ §)eyÓ!° ı

l ~Ü˛!ê˛ ≤Ãò_ ˆÜ˛yî Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛Ó˚y–

l ~Ü˛!ê˛ ˆÓ˚áyÇ Ï̂¢Ó˚ °¡∫ §Ù!má[˛Ü˛ xAÜ˛l Ü˛Ó˚y–

l 15°, 30°, 45°, 60°, 90°  •zï˛ƒy!ò ˆÜ˛yîà%̂ Ï°yÓ˚ xAÜ˛l–

l ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ Ë)̨ !Ùñ Ë)̨ !Ù §Ç°@¿ ~Ü˛!ê˛ ˆÜ˛yî ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ §Ù!T˛ ≤Ãò_ • Ï̂° !eË%̨ ç!ê˛Ó˚ xAÜ˛l–

l ˆÜ˛y Ï̂ly !eË%%̨ Ï̂çÓ˚ Ë)̨ !Ùñ Ë)̨ !Ù §Ç°@¿ ~Ü˛!ê˛ ˆÜ˛yî ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ xhs˝Ó˚ ≤Ãò_ • Ï̂° !eË%%̨ ç!ê˛Ó˚ xAÜ˛l

l ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy ~ÓÇ Ë)̨ !Ù §Ç°@¿ ˆÜ˛yî ò%!ê˛ ≤Ãò_ • Ï̂° !eË%̨ ç!ê˛Ó˚ xAÜ˛l–

l çƒy!Ù!ï˛Ü˛ xAÜ˛ Ï̂l ¢%ô%Ùye ~Ü˛!ê˛ Ó%̊°yÓ˚ ~ÓÇ ~Ü˛ Ï̂çyí ¸̨y Ü˛¡õy Ï̂§Ó˚ ÓƒÓ•yÓ˚ •Î˚–

xl%¢#°l#ÈüÈ11

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿

1) ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ !l Ï̂ã˛Ó˚ ˆÎ ˆÜ˛yî!ê˛ xAÜ˛l Ü˛Ó˚y ÎyÎ˚ ly ï˛y •°ÈüüüÈ

(a) 37.5°    (b)   40°    (c)  22.5°   (d)  67.5°

2) ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ l# Ï̂ã˛Ó˚ ˆÎ ˆÜ˛yî!ê˛ xAÜ˛l Ü˛Ó˚y ÎyÎ˚ ï˛y •°ÈüüüÈ

a)  35°     b)  40°     c)  37.5°      d)    47.5°

3) ∆ ABC ~Ó˚ BC = 6 ˆ§!Ù ∠B=45° ñ !eË%̨ ç!ê˛ xAÜ˛l Ü˛Ó˚y §Ω˛Ó lÎ˚ñ Îál AB – AC ~Ó˚ ÙylÈüüüÈ

(a)  6.9 ˆ§!Ù      (b)  5.2 ˆ§!Ù      (c)   5.0 ˆ§!Ù    (d)  4.0 ˆ§!Ù

4) ∆ ABC ~Ó˚ BC = 3 ˆ§!Ù  ∠C= 60° ñ !eË%̨ ç!ê˛ xAÜ˛l Ü˛Ó˚y §Ω˛Óñ Îál AB – AC ~Ó˚ ÙylüüüÈ

(a)  3.2 ˆ§!Ù      (b)  3.1 ˆ§!Ù      (c)   3 ˆ§!Ù    (d)  2.8 ˆ§!Ù
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5) l# Ï̂ã˛Ó˚ ≤Ã!ï˛!ê˛ §ï˛ƒ ly !ÙÌƒy ˆ° Ï̂áy ı

a) 52.5° ˆÜ˛yî xAÜ˛l Ü˛Ó˚y ÎyÎ˚ Ü˛¡õy§ G ˆflÒ Ï̂°Ó˚ §y•y Ï̂Îƒ–

b) ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ 42.5° ˆÜ˛yî xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

c) ABC !eË%̨ ç xAÜ˛l §Ω˛Óñ ˆÎáy Ï̂l AB = 5 ˆ§!Ù ∠A= 45° ~ÓÇ AB + BC+AC = 5 ˆ§!Ù–

d) ∠B= 105°, ∠C= 90° ~ÓÇ AB + BC+AC = 10 ˆ§!Ù !l Ï̂Î˚ ABC !eË%̨ ç xAÜ˛l §Ω˛Ó–

e) BC = 6 ˆ§!Ù ∠C= 30° ~ÓÇ AC–AB = 4 ˆ§!Ù !l Ï̂Î˚ ABC !eË%̨ ç xAÜ˛l §Ω˛Ó–

f) ∠B= 60°, ∠C= 45° ~ÓÇ AB + BC+AC = 12 ˆ§!Ù !l Ï̂Î˚ ABC !eË%̨ ç xAÜ˛l §Ω˛Ó–

á˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 3 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. ~Ü˛!ê˛  5.6 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ ˆÓ˚áyÇ¢ !l Ï̂Î˚ ~Ó˚ °¡∫ §Ù!má[˛Ü˛ xAÜ˛l Ü˛Ó˚–

2. ˆflÒ°  G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ !l¡¨!°!áï˛ ˆÜ˛yîà%̂ Ï°y xAÜ˛l Ü˛ Ï̂Ó˚y–

i) 22
1

2

°
   ii)  60°     iii)   30°     iv)  45°

3. ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ 30° ˆÜ˛yî xÑy Ï̂Ü˛y ~ÓÇ ~•z ˆÜ˛yî Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚y–

4. ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ !l¡¨!°!áï˛ ˆÜ˛yîà%̂ Ï°y xAÜ˛l Ü˛ Ï̂Ó˚yÈüüüÈ

i) 120°   ii)  105°     iii)   75°     iv)  150°

5. 9 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ ˆÓ˚áyÇ¢ xÑy Ï̂Ü˛y ~ Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚y ~ÓÇ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ xÇ Ï̂¢Ó˚ ˛õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ fiÌ)° Ï̂Ü˛yî xÑy Ï̂Ü˛y– ~ Ï̂Ü˛ §Ù!má![˛ï˛ Ü˛ Ï̂Ó˚y ~ÓÇ ≤Ã!ï˛!ê˛ xÇ Ï̂¢Ó˚ ˆÜ˛y Ï̂îÓ˚ ˛õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚y–

7. ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ ~Ü˛!ê˛ §Ù Ï̂Ü˛yî xÑyÜ˛–

8. ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ 135° ˆÜ˛yî xAÜ˛l Ü˛ Ï̂Ó˚y–

9. ~Ü˛!ê˛ ˆÜ˛yî xÑy Ï̂Ü˛y ~ÓÇ ~Ó˚ lyÙ òyG ∠ABC – ~ÓyÓ˚ ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ xy Ï̂Ó˚Ü˛!ê˛ ˆÜ˛yî xÑy Ï̂Ü˛y Îy  ∠ABC ~Ó˚
§Ùyl–

10. ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ 210° ˆÜ˛yî xAÜ˛l Ü˛ Ï̂Ó˚y–

à˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 4 l¡∫Ó˚ä

ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. ~Ü˛!ê˛ §ÙÓy•% !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ í z̨Fã˛ï˛y 4.5 ˆ§!Ù–
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2. ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ x!ï˛Ë%̨ ç 8 ˆ§!Ù ~ÓÇ ~Ü˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 6 ˆ§!Ù–

3. ∆ ABC xAÜ˛l Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l AB = 7 ˆ§!Ù BC + CA = 9 ˆ§!Ù ~ÓÇ ∠A=45°–

4. ∆ ABC xAÜ˛l Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l BC = 5.5 ˆ§!Ù ∠B=60° ~ÓÇ AB + AC = 8 ˆ§!Ù–

5. ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç xÑy Ï̂Ü˛y˛ ÎyÓ˚ Ë)̨ !Ù 6 ˆ§!Ù ~ÓÇ x!ï˛Ë%̨ ç G x˛õÓ˚ ~Ü˛!ê˛ Óy•%Ó˚ ˜ò Ï̂â≈ƒÓ˚ §Ù!T˛ 9 ˆ§!Ù–

6. ∆ ABC xÑy Ï̂Ü˛yñ ˆÎáy Ï̂l AB = 6 ˆ§!Ùñ  ∠A=45° ~ÓÇ AC – BC = 3 ˆ§!Ù–

7. ABC ~Ü˛!ê˛ !eË%̨ ç xÑy Ï̂Ü˛y ˆÎáy Ï̂l BC = 5 ˆ§!Ù ∠C=60° ~ÓÇ AC – AB = 1.5 ˆ§!Ù–

8. ~Ü˛!ê˛ !eË%̨ ç PQR xÑy Ï̂Ü˛yñ ˆÎáy Ï̂l QR = 6 ˆ§!Ùñ ∠Q=60° ~ÓÇ PR – PQ = 2 ˆ§!Ù–

9. ∆ ABC xÑy Ï̂Ü˛y˛ ÎyÓ˚ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ 5 ˆ§!Ù ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ §Ù!T˛ 7 ˆ§!Ù G Ë)̨ !ÙÓ˚ ~Ü˛!ê˛ ˆÜ˛yî 60°.

10. ∆ ABC xÑy Ï̂Ü˛y ˆÎáy Ï̂l BC = 5.6 ˆ§!Ùñ ∠B=30° ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ xhs˝Ó˚ 3 ˆ§!Ù–

11. ∆ ABC ~Ó˚ ˛õ!Ó˚§#Ùy  9 ˆ§!Ùñ ∠B=60° ~ÓÇ ∠C=45° • Ï̂°ñ ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y–

12. ∆ ABC ~Ó˚ ˛õ!Ó˚§#Ùy  10 ˆ§!Ù, ∠B=30° ~ÓÇ ∠C=60° • Ï̂°ñ ˆflÒ° G Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ !eË%̨ ç xÇÜ˛l Ü˛ Ï̂Ó˚y–

13. ~Ü˛!ê˛ !eË%̨ ç ABC xAÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ ˛õ!Ó˚§#Ùy 14 ~ÓÇ Óy•%à%̂ Ï°yÓ˚ xl%̨ õyï˛ 2:3:4 –

14. ∆ XYZ ~Ó˚ ∠Y=30° , ∠Z=90°  ~ÓÇ XY + YZ +ZX = 11 ˆ§!Ù– !eË%̨ ç!ê˛ xAÜ˛l Ü˛ Ï̂Ó˚y–

15. ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ ˛õ!Ó˚§#Ùy 10 ˆ§!Ù ~ÓÇ ~Ü˛!ê˛ §)- Ï̂Ü˛y Ï̂îÓ˚ ˛õ!Ó˚Ùy˛õ 60°–

í˛z_Ó˚Ùy°y

xl%¢#°l#ÈüÈ11

!ÓË˛yàÈüÈÜ˛

1.  (b)   2. (c)     3.  (a)     4.  (d)

5.  (a) §ï˛ƒ     (b)   !ÙÌƒy    (c)  !ÙÌƒy     (d)  !ÙÌƒy     (e)  §ï˛ƒ     (f)  §ï˛ƒ
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xôƒyÎ̊Èü12

ˆ•Ó̊ Ï̂lÓ̊ §)e
(HERON’S FORMULA)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l !eË%̨ Ï̂çÓ˚ Ë)̨ !Ù (b) ~ÓÇ í z̨Fã˛ï˛y (h) • Ï̂°

~Ó˚ ˆ«˛eÊ˛°  =  
1

2
× ×b h

l !eË%̨ Ï̂çÓ˚ Óy•%à%̂ Ï°y a, b, c • Ï̂°ñ ~Ó˚

i) xô≈ ˛õ!Ó˚§#Ùy (s) = 
a b c+ +

2

ii) ˆ«˛eÊ˛° =  s s a s b s c( ) ( ) ( )− − −   åˆ•Ó˚̂ ÏlÓ˚ §)eä

l §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ Ë)̨ !Ù a ~ÓÇ §Ùyl Óy•%mÎ˚ b • Ï̂°

§Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° =
a

b a
4

4
2 2−

l §ÙÓy•% !eË%̨ Ï̂çÓ˚ Óy•% a • Ï̂° ~Ó˚

í z̨Fã˛ï˛y = 
3

2
a ,       ˆ«˛eÊ˛° = 

3

4

2
a

l §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ Óy•%  a, í z̨Fã˛ï˛y b ~ÓÇ x!ï˛Ë%̨ ç h • Ï̂°

x!ï˛Ë%̨ ç  (h) = a b
2 2+  å˛õ#Ìy Ï̂àyÓ˚y Ï̂§Ó˚ í z̨̨ õ˛õyòƒä

l §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ë)̨ !Ù b ~ÓÇ í z̨Fã˛ï˛y h • Ï̂°ñ ~Ó˚

ˆ«˛eÊ˛° = b × h

l Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈mÎ˚ d
1

 ~ÓÇ d
2
  • Ï̂°ñ ~Ó˚

i) ˆ«˛eÊ˛° =  
1

2
1 2

× ×d d  

ii) ˛õ!Ó˚§#Ùy =  2
1

2

2

2d d+
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l ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ §Ùyhs˝Ó˚y° Óy•%mÎ˚ a, b ~ÓÇ §Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c h • Ï̂°ñ ~Ó˚

ˆ«˛eÊ˛° = 
1

2
a b h+( )×

l §%£ÏÙ £Ïí ¸̨Ë%̨ Ï̂çÓ˚ Óy•%Ó˚ ˜òâ≈ƒ a • Ï̂°ñ ~Ó˚

ˆ«˛eÊ˛° = 6 × a Óy•%!Ó!¢T˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛°

  = × ×6
3

4

2a

l xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ˜òâ≈ƒ  a ~ÓÇ ≤ÃfiÌ b • Ï̂°ñ ~Ó˚

i) ˆ«˛eÊ˛° =  a × b

ii) ˛õ!Ó˚§#Ùy = 2 × (a+b)

iii) Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ = a b
2 2+

l Óà≈̂ Ï«˛ Ï̂eÓ˚ Óy•%Ó˚ ˜òâ≈ƒ a • Ï̂°ñ ~Ó˚

i) ˆ«˛eÊ˛°  =  a2

ii) ˛õ!Ó˚§#Ùy = 4 × a

iii) Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ  = 2 × a

xl%¢#°l# Èü12

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

i) Î!ò ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ Ë)̨ !Ù ~ÓÇ í z̨Fã˛ï˛y ÎÌyÜ ̨ Ï̂Ù 30 ˆ§!Ù ~ÓÇ 12 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó ~Ó˚ ˆ«˛eÊ˛° •°È––––

ii) Î!ò ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° 36√3 ˆ§!Ù2  •Î˚ñ ï˛ Ï̂Ó ~Ó˚ Óy•%Ó˚ ˜òâ≈ƒ •° ––––

iii) Î!ò  ~Ü˛!ê˛  §Ù!mÓy•%  !eË%̨ Ï̂çÓ˚ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ ~ÓÇ ˆ«˛eÊ˛° ÎÌyÜ ̨ Ï̂Ù 24 ˆ§!Ù ~ÓÇ 192 ˆ§!Ù2 •Î˚ñ  ï˛ Ï̂Ó ~Ó˚ í z̨Fã˛ï˛y •° ––

–––

iv) Î!ò ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° 200 ˆ§!Ù2 •Î˚ñ ï˛ Ï̂Ó ~Ó˚ x!ï˛Ë%̨ Ï̂çÓ˚ ˜òâ≈ƒ •° ____–

v) Î!ò ~Ü˛!ê˛ Óà≈yÜ˛yÓ˚ Ùy Ï̂ë˛Ó˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 46 !Ùê˛yÓ˚ •Î˚ñ ï˛ Ï̂Ó ~Ó˚ ˆ«˛eÊ˛° •° ____–

vi) ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈m Ï̂Î˚Ó˚ ˜òâ≈ƒ  24 ˆ§!Ù ~ÓÇ 10 ˆ§!Ù • Ï̂° ~Ó˚ ˛õ!Ó˚§#Ùy •° –––––

vii) ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ Ü˛î≈m Ï̂Î˚Ó˚ ˜ò Ï̂â≈ƒÓ˚ §Ù!T˛ 30√2 • Ï̂°ñ ~Ó˚ ˆ«˛eÊ˛° •° ––––

2. §!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚y ı

i) ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy 60 !Ùê˛yÓ˚ • Ï̂° ~Ó˚ ˆ«˛eÊ˛° •°–

(a) 10√3 !Ù2    (b)   15√3 !Ù2    (c)  20√3 !Ù2    (d)  100√3 !Ù2
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ii) ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ í z̨ã˛ã˛ï˛y 6 ˆ§!Ù • Ï̂° ~•z !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •°ÈüüüÈ

(a)  12√3 ˆ§!Ù2      (b)  15√3 ˆ§!Ù2      (c) 25√3 ˆ§!Ù2    (d)  16√3 ˆ§!Ù2

iii) Ë)̨ !Ù 2ˆ§!Ù ~ÓÇ §Ùyl ò%!ê˛ Óy•%Ó˚ ≤Ã!ï˛!ê˛ 4ˆ§!Ù !Ó!¢T˛ ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •°–

a)  15 ĉ§!Ù2     b)  
15

2
 ĉ§!Ù2     c)  2 15 ĉ§!Ù2      d)    4 15  ˆ§!Ù2

iv) ~Ü˛!ê˛ xyÎ˚ï˛yÜ˛yÓ˚ ç!ÙÓ˚ ˆ«˛eÊ˛° •° 462 !Ù2 ~ÓÇ ~Ó˚ ˜òâ≈ƒ 28 !Ù– ç!ÙÓ˚ ˛õ!Ó˚§#Ùy •°–

a)  44.5 !Ù    b)  89 !Ù    c)  46.5 !Ù     d)   ˆÜ˛yl!ê˛•z lÎ˚–

v) ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ë)̨ !Ù ~ÓÇ xl%Ó)̨̊ õ í z̨Fã˛ï˛y ÎÌyÜ ̨ Ï̂Ù 10 ˆ§!Ù ~ÓÇ 3.5 ˆ§!Ù– §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ˆ«˛eÊ˛° •°–

a)   30 ˆ§!Ù2    b)  13.5 ˆ§!Ù2     c)   35 ˆ§!Ù2    d)   
35

2
ˆ§!Ù2

vi) Î!ò ~Ü˛!ê˛ §%£ÏÙ £Ïí ¸̨Ë%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° 600√3 ˆ§!Ù2 •Î˚ñ ï˛ Ï̂Ó ~Ó˚ Óy•%Ó˚ ˜òâ≈ƒ •°ÈüüüÈ

(a)  30 ˆ§!Ù      (b)  20√2 ˆ§!Ù      (c)   20√3 ˆ§!Ù    (d)  20 ˆ§!Ù

vii) ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ §Ùyhs˝Ó˚y° Óy•%Ó˚ ˜òâ≈ƒ 28ˆ§!Ùñ 14 ˆ§!Ù ~ÓÇ ~ Ï̂òÓ˚ ÙôƒÓï˛#≈ ò)Ó˚c 5ˆ§!Ù • Ï̂° ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚

ˆ«˛eÊ˛° •°ÈüüüÈ

a) 210 ˆ§!Ù2      b)  105 ˆ§!Ù2      c)  201 ˆ§!Ù2        d)  150 ˆ§!Ù2

viii) ∆ ABC ~Ó˚ñ  AB=AC=4 ˆ§!Ù ~ÓÇ ∠A=90° • Ï̂° ∆ ABC ~Ó˚ ˆ«˛eÊ˛° •°–

(a)   16 ˆ§!Ù2       (b)  4 ˆ§!Ù2      (c)  8 ˆ§!Ù2      (d) 10 ˆ§!Ù2

3. x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ (VSA) :

i) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •° 48 ˆ§!Ù2– ~Ó˚ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ12 ˆ§!ÙÉ • Ï̂° ~Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y⁄

ii) ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y– ÎyÓ˚ ~Ü˛!ê˛ Óy•%Ó˚ ˛õ!Ó˚Ùy˛õ 8ˆ§!Ù–

iii) Î!ò ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ~Ü˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 10ˆ§!Ù ~ÓÇ ~Ü˛!ê˛ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 16ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

iv) ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ Ü˛î≈mÎ˚ •° 12 ˆ§!Ù ~ÓÇ 9 ˆ§!Ù–

v) ~Ü˛!ê˛ xyÎ˚ï˛yÜ˛yÓ˚ Ùy Ï̂ë˛Ó˚ ˛õ!Ó˚§#Ùy •°  120 !Ù– ~Ó˚ ≤ÃfiÌ •° ˜ò Ï̂â≈ƒÓ˚ 2
3

 xÇ¢ñ ï˛ Ï̂Ó Ùy Ï̂ë˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

vi) ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ ˆ«˛eÊ˛° •° 24200 Óà≈É !Ù–

vii) ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ˛õ!Ó˚§#Ùy •° 40 ˆ§!Ù– ~!ê˛Ó˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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á˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ :

1) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ Óy•%à%̂ Ï°y 15ˆ§!Ùñ 14 ˆ§!Ù ~ÓÇ 13 ˆ§!Ù–

2) ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ Ë)̨ !ÙÓ˚ ˜ò Ï̂â≈ƒÓ˚ ˛õ!Ó˚Ùy˛õ •° 24 ˆ§!Ù ~ÓÇ ~Ó˚ ˆ«˛eÊ˛°  92ˆ§!Ù2 – •z•yÓ˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3) ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy •° 60 ˆ§!Ù ~ÓÇ ~Ó˚ x!ï˛Ë%̨ Ï̂çÓ˚ ˜òâ≈ƒ 25 ˆ§!Ù • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) ≤Ã!ï˛ Óà≈!Ùê˛yÓ˚ 7 ê˛yÜ˛y !•§y Ï̂Ó 50 !Ùñ 65 !Ù ~ÓÇ 65 !Ù Óy•%!Ó!¢T˛ !eË%̨ çyÜ,̨ !ï˛ Ùy Ï̂ë˛ ây§ ˆÓ˚y˛õî Ü˛Ó˚̂ Ïï˛ Ü˛ï˛ ê˛yÜ˛y áÓ˚ã˛ • Ï̂Ó⁄

5) ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy •° 32ˆ§!Ù– ~Ó˚ §Ùyl Óy•% ~ÓÇ Ë)̨ !ÙÓ˚ xl%̨ õyï˛ 3:2 • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚

Ü˛ Ï̂Ó˚y–

6) ~Ü˛!ê˛ !eË%̨ çyÜ,̨ !ï˛ Ùy Ï̂ë˛Ó˚ ˛õ!Ó˚§#Ùy 420 !Ù ~ÓÇ ~Ó˚ Óy•%à%̂ Ï°yÓ˚ xl%̨ õyï˛ 6:7:8 – !eË%̨ çyÜ,̨ !ï˛ Ùy Ï̂ë˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7) ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ xhs˝/fiÌ ~Ü˛!ê˛ !Ó®% • Ï̂ï˛ !ï˛l!ê˛ Óy•%Ó˚ í z̨̨ õÓ˚ °¡∫ xAÜ˛l Ü˛Ó˚y •°– ~•z °¡∫à%̂ Ï°yÓ˚ ˜òâ≈ƒ ÎÌyÜ ̨ Ï̂Ù 14

ˆ§!Ùñ 10 ˆ§!Ù ~ÓÇ  6 ˆ§!Ù– !eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8) ã˛yÓ˚!ê˛ Óy•% myÓ˚y §#ÙyÓÂô Ùy Ï̂ë˛Ó˚ ò#â≈ï˛Ù Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 128 !Ù– ~•z Ü˛ Ï̂î≈Ó˚ í z̨̨ õÓ˚ !Ó˛õÓ˚#ï˛ ¢#£Ï≈!Ó®% • Ï̂ï˛ x!AÜ˛ï˛ ° Ï̂¡∫Ó˚ ˜òâ≈ƒ

22.7 !Ù ~ÓÇ 17.3 !Ù– Ùyë˛!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ §!ß¨!•ï˛ Óy•%Ó˚ ˜òâ≈ƒ 36 ˆ§!Ù ~ÓÇ 27ˆ§!Ù– Î!ò ~Ó˚ «%̨ oï˛Ó˚ Óy•%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c12 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó

Ó,•_Ó˚ Óy•%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10) ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ Ë)̨ !ÙÓ˚ ˜òâ≈ƒ 48 ˆ§!Ù ~ÓÇ x!ï˛Ë%̨ Ï̂çÓ˚ ˜òâ≈ƒ 50 ˆ§!Ù • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

à˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) 42 ˆ§!Ùñ 34 ˆ§!Ù ~ÓÇ 20 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ Óy•%% !Ó!¢T˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y– xï˛/˛õÓ˚ñ Ó,•_Ù Óy•%!ê˛ Ï̂Ü˛ Ë)̨ !Ù ô Ï̂Ó˚

!eË%̨ ç!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ̨ õ!Ó˚§#Ùy •° 50 ̂ §!Ù– !eË%̨ ç!ê˛Ó˚ ~Ü˛!ê˛ Óy•%ñ «%̨ oï˛Ù Óy•% x Į̈̂ õ«˛y 4 ̂ §!Ù ò#â≈ ~ÓÇ ï,̨ ï˛#Î˚ Óy•%ñ «%̨ oï˛Ó˚ Óy•%Ó˚

!mà%î x Į̈̂ õ«˛y 6 ˆ§!Ù Ü˛Ù– !eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3) ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˛õ!Ó˚§#Ùy •°100 ˆ§!Ù ~ÓÇ ~Ó˚ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 40 ˆ§!Ù • Ï̂°ñ x˛õÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ §Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ ˜òâ≈ƒ 77 ˆ§!Ùñ 60 ˆ§!Ù ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ ˜òâ≈ƒ 25

ˆ§!Ùñ 26 ˆ§!Ù–

5) 80 !Ù × 60 !Ù ˜òâ≈ƒ !Ó!¢T˛ ~Ü˛!ê˛ xyÎ˚ï˛yÜ˛yÓ˚ ˛õy Ï̂Ü≈̨ Ó˚ ˜ò Ï̂â≈ƒÓ˚ §Ùyhs˝Ó˚y° ~ÓÇ ≤Ã Ï̂fiÌÓ˚ §Ùyhs˝Ó˚y Ï̂° ÙyV˛ ÓÓ˚yÓÓ˚ ò%!ê˛ 10 !Ù

!Óhfl,Ïï˛ Ó˚yhflÏy xy Ï̂SÈ– ≤Ã!ï˛ Óà≈!Ùê˛yÓ˚ 100 ê˛yÜ˛y !•§y Ï̂Ó Ó˚yhflÏy ò%!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ Ü˛ï˛ áÓ˚ã˛ • Ï̂Ó⁄

6) ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ü ̨ Ùyl%§y Ï̂Ó˚ ã˛yÓ˚!ê˛ Óy•%Ó˚ ̃ òâ≈ƒ ÎÌyÜ ̨ Ï̂Ù 5, 12, 14 G 15 ̂ §!Ù ~ÓÇ ≤ÃÌÙ ò%!ê˛ Óy•% myÓ˚y ~Ü˛!ê˛ §Ù Ï̂Ü˛yî í z̨Í˛õß¨

Ü˛Ó˚̂ Ï°ñ ã˛ï%̨ Ë%≈̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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7) ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚ §Ùyhs˝Ó˚y° Óy•%m Ï̂Î˚Ó˚ ̃ ò Ï̂â≈ƒÓ˚ xhs˝Ó˚ •° 8 ̂ §!Ùñ ~•z Óy•%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ °¡∫ ò)Ó˚c  24 ̂ §!Ù ~ÓÇ ê ∆̨y!˛õ!çÎ˚y Ï̂ÙÓ˚

ˆ«˛eÊ˛° 312 ˆ§!Ù2 • Ï̂°ñ ≤Ã!ï˛!ê˛ §Ùyhs˝Ó˚y° Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8) ABCD ~Ü˛!ê˛ Óà≈̂ Ï«˛e– F •° AB ~Ó˚ Ùôƒ!Ó®% ~ÓÇ BE •° BC ~Ó˚ ~Ü˛ ï,̨ ï˛#Î˚yÇ¢– Î!ò ∆ FBE ~Ó˚ ˆ«˛eÊ˛° 108

ˆ§!Ù2 •Î˚ñ ï˛ Ï̂Ó AC ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

 í z̨_Ó˚Ùy°y

Ü˛˛ÈüÈ!ÓË˛yà

1. (i) 180 ˆ§!Ù2   (ii)  12 ˆ§!Ù    (iii)  16 ˆ§!Ù   (iv)  20√2 ˆ§!Ù  (v) 1058 !Ù2  (vi) 52ˆ§!Ù

(vii)  225ˆ§!Ù2

2. (i)  d   (ii)  a    (iii)   a   (iv)  b   (v)  c    (vi)  d   (vii)  b    (viii) c

3. (i)   8 ˆ§!Ù   (ii)  16√3 ˆ§!Ù2   (iii) 96 ˆ§!Ù2   (iv)  54 ˆ§!Ù2    (v)  36 !Ù   (vi)  220 !Ù

(vii)  10√2 ˆ§!Ù

á˛ÈüÈ!ÓË˛yà

(1)  84 ˆ§!Ù2  (2) 64 ˆ§!Ù   (3) 150 ˆ§!Ù2  (4) 10500 ê˛yÜ˛y   (5) 32√2 ˆ§!Ù2   (6) 2100√15 !Ù2

(7) 300√3 ˆ§!Ù2  (8)  2560 !Ù2   (9) 9 ˆ§!Ù   (10) 336 ˆ§!Ù2

à˛ÈüÈ!ÓË˛yà

(1)  336 ˆ§!Ù2, 16 ˆ§!Ù  (2)  20√30 Óà≈ ˆ§!Ù (3)  30 ˆ§!Ù  (4) 1644 ˆ§!Ù2   (5)  130000 ê˛yÜ˛y

(6)  114 ˆ§!Ù2  (7) 17 ˆ§!Ù, 9 ˆ§!Ù    (8)  36√2 ˆ§!Ù
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xôƒyÎ̊Èü13

˛õ,¤˛ï˛ Ï̂°Ó̊ ˆ«˛eÊ˛° G xyÎ̊ï˛l
(SURFACE AREAS AND VOLUMES)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l xyÎ˚ï˛âl˛ ÎyÓ˚ ˜òâ≈ƒ  = l ~Ü˛Ü˛, ≤ÃfiÌ = b ~Ü˛Ü˛ ~ÓÇ í z̨Fã˛ï˛y  = h ~Ü˛Ü˛–

a) xyÎ˚ï˛â Ï̂lÓ˚ xyÎ˚ï˛l = lbh âl ~Ü˛Ü˛

b) xyÎ˚ï˛â Ï̂lÓ˚ ˛õyŸª≈ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2h (l+b) Óà≈ ~Ü˛Ü˛

c) xyÎ˚ï˛â Ï̂lÓ˚ ˛§Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2 (lb+bh+hl) Óà≈ ~Ü˛Ü˛

d) xyÎ˚ï˛â Ï̂lÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ = l b h
2 2 2+ +  ~Ü˛Ü˛

l âl Ï̂Ü˛Ó˚ ôyÓ˚  = a ~Ü˛Ü˛ • Ï̂°ñ

a) âl Ï̂Ü˛Ó˚  xyÎ˚ï˛l = a3 âl ~Ü˛Ü˛

b) âl Ï̂Ü˛Ó˚ ˛õyŸª≈ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 4a2  Óà≈ ~Ü˛Ü˛

c) âl Ï̂Ü˛Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 6a2  Óà≈ ~Ü˛Ü˛

d) âl Ï̂Ü˛Ó˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ = a 3   ~Ü˛Ü˛

l °¡∫ Ó,_yÜ˛yÓ˚ ˆã˛y.

Óƒy§yô≈  = r ~Ü˛Ü˛

í z̨Fã˛ï˛y  = h ~Ü˛Ü˛ • Ï̂°ñ

a) °¡∫ Ó,_yÜ˛yÓ˚ ˆã˛y Ï̂.Ó˚ xyÎ˚ï˛l = πr2h âl ~Ü˛Ü˛

b) °¡∫ Ó,_yÜ˛yÓ˚ ˆã˛y Ï̂.Ó˚ ÓÜ ̨  å˛õyŸª≈ä ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2πrh Óà≈ ~Ü˛Ü˛

c) °¡∫ Ó,_yÜ˛yÓ˚ ˆã˛y Ï̂.Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2πr (r+h) Óà≈ ~Ü˛Ü˛

l °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨

 Óƒy§yô≈ = r ~Ü˛Ü˛

 í z̨Fã˛ï˛y = h ~Ü˛Ü˛

 ï˛#£Ï≈Ü˛ í z̨Fã˛ï˛y = l ~Ü˛Ü˛ • Ï̂°ÈüüüÈ
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a) l2 = h2 + r2

b) °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨ Ó˚ ÓÜ ̨  Óy ˛õyŸª≈ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = πrl Óà≈ ~Ü˛Ü˛

c) °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨ Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = πr (l+r) Óà≈ ~Ü˛Ü˛

l ˆày° Ï̂Ü˛Ó˚  Óƒy§yô≈  = r ~Ü˛Ü˛ • Ï̂°

a) ˆày° Ï̂Ü˛Ó˚ ÓÜ ̨  Óy ˛õyŸª≈ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 4 πr2 Óà≈  ~Ü˛Ü˛

b) ˆày° Ï̂Ü˛Ó˚ xyÎ˚ï˛l  = 
4

3
πr3  âl ~Ü˛Ü˛

l xô≈̂ Ïày° Ï̂Ü˛Ó˚  Óƒy§yô≈  = r  ~Ü˛Ü˛ • Ï̂°

a) xô≈̂ Ïày° Ï̂Ü˛Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2 πr2 Óà≈ ~Ü˛Ü˛

b) xô≈̂ Ïày° Ï̂Ü˛Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛°  = 3 πr2 Óà≈ ~Ü˛Ü˛

c) xô≈̂ Ïày° Ï̂Ü˛Ó˚ xyÎ˚ï˛l = 
2

3
πr3 âl ~Ü˛Ü˛

xl%¢#°l#ÈüÈ13

!ÓË˛yàÈüÈÜ˛ å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

A. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ ã˛yÓ˚!ê˛ !ÓÜ˛“ í z̨_Ó˚ ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚yÈüüüÈ

i) Î!ò ~Ü˛!ê˛ ˆày° Ï̂Ü˛Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 144π !Ù2  •Î˚ ï˛ Ï̂Ó ~Ó˚ xyÎ˚ï˛l • Ï̂ÓÈüüüÈ

a) 288π !Ù3         b)  188π !Ù3     c)  300π !Ù3     d)   200π !Ù3

ii) a ˆ§!Ù ôyÓ˚ !Ó!¢T˛ ~Ü˛!ê˛ âlÜ˛yÜ,̨ !ï˛ Óy Ï̂: ˆÎ ò#â≈ï˛Ù °y!ë˛!ê˛ Ó˚yáy Îy Ï̂Ó ï˛yÓ˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

a)   a ˆ§!Ù    b)    3a ˆ§!Ù    c)  a 3  ˆ§!Ù     d) 
a

3
 ˆ§!Ù

iii) 3 ˆ§!Ù, 4 ˆ§!Ù ~ÓÇ 5 ˆ§!Ù ôyÓ˚ !Ó!¢T˛ !ï˛l!ê˛ âlÜ˛ Ï̂Ü˛ à!° Ï̂Î˚ x˛õÓ˚ ~Ü˛!ê˛ âlÜ˛ ˜ï˛!Ó˚ Ü˛Ó˚y •°ñ lï%̨ l âlÜ˛!ê˛Ó˚ Ë)̨ !ÙÓ˚
ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a)  12 ˆ§!Ù2   b) 36 ˆ§!Ù2   c)   18 ˆ§!Ù2   d)  6 ˆ§!Ù2

iv) Î!ò ò%!ê˛ ˆày° Ï̂Ü˛Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ 1:8 •Î˚ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)  1:2   b)  1:4   c)  1:8     d)  1:16

v) ~Ü˛!ê˛ ¢AÜ%̨  ~ÓÇ ~Ü˛!ê˛ xô≈y Ï̂ày° Ï̂Ü˛Ó˚ Ë)̨ !Ù ~ÓÇ xyÎ˚ï˛l §Ùyl • Ï̂°ñ ï˛y Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)  1:2    b)  2:1    c)  2 1:     d)   4: 1

vi) Î!ò ~Ü˛!ê˛ ̂ ày°Ü˛ Ï̂Ü˛ ~Ü˛!ê˛ âl Ï̂Ü˛Ó˚ Ù Ï̂ôƒ xhs≈̋!°!áï˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ̂ ày° Ï̂Ü˛Ó˚ xyÎ˚ï˛l ~ÓÇ âl Ï̂Ü˛Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)  π:2     b) π:3    c)  π:4    d)  π:6

vii) ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° x˛õÓ˚ ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ !mà%îñ ˆÎáy Ï̂l !mï˛#Î˚!ê˛Ó˚ ï˛#£Ï≈Ü˛ í z̨Fã˛ï˛y ≤ÃÌÙ!ê˛Ó˚
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ï˛#Î≈Ü˛ í z̨Fã˛ï˛yÓ˚ !mà%îñ  ï˛y Ï̂òÓ˚ Óƒy§y Ï̂ô≈Ó˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)  2:1   b)  4:1    c)   8:1   d)  1:1

viii) ò%!ê˛ ˆã˛y Ï̂.Ó˚ Óƒy§y Ï̂ô≈Ó˚ xl%̨ õyï˛ 2:3 ~ÓÇ ï˛y Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ 5:3 • Ï̂°ñ ï˛y Ï̂òÓ˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a) 10:17    b)  20:27    c)  17:27     d)  20:37

ix) ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ Óƒy§yô≈ 
r

2
 ~ÓÇ !ï˛£Ï≈Ü˛ í z̨Fã˛ï˛y 2l • Ï̂°ñ ~Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a) 2πr (l+r)   b)  πr (l+ r
4

)    c)  πr (l+r)      d)  2πrl

x) ~Ü˛!ê˛ °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨ Ó˚ í z̨Fã˛ï˛y 15 ˆ§!Ù ~ÓÇ Ë)̨ !ÙÓ˚ Óƒy§ 16 ˆ§!Ù • Ï̂°ñ ~Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a)  60π ˆ§!Ù2    b)  68π ˆ§!Ù2  c)  120π ˆ§!Ù2   d) 136π ˆ§!Ù2 .

B. l# Ï̂ã˛Ó˚ !ÓÓ,!ï˛à%̂ Ï°y §ï˛ƒ‡!ÙÌƒy ˆ° Ï̂áy ı

i) Î!ò ~Ü˛!ê˛ âl Ï̂Ü˛Ó˚ ≤Ã!ï˛!ê˛ ôyÓ˚̂ ÏÜ˛ 50% Ó,!Âô Ü˛Ó˚yñ •Î˚ ï˛ Ï̂Ó ~Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 125% Ó,!Âô • Ï̂Ó–

ii) Î!ò ~Ü˛!ê˛ ˆã˛y Ï̂.Ó˚̨  Óƒy§yô≈̂ ÏÜ˛ x Ï̂ô≈Ü˛ ~ÓÇ í z̨Fã˛ï˛y Ï̂Ü˛ !mà%î Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ~Ó˚ xyÎ˚ï˛l x Ï̂ô≈Ü˛ • Ï̂Ó–

iii) Î!ò ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ í z̨Fã˛ï˛y Ï̂Ü˛ !mà%î Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ~Ó˚ xyÎ˚ï˛l 200% Ó,!Âô ˛• Ï̂Ó–

iv) ò%!ê˛ âl Ï̂Ü˛Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ 1:27 • Ï̂°É ï˛y Ï̂òÓ˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂Ó 1:9

v) Î!ò ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ Óƒy§yô≈ ~ÓÇ í z̨Fã˛ï˛y Ï̂Ü˛ !mà%î Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ¢AÜ%̨ Ó˚ xyÎ˚ï˛l ã˛yÓ˚à%î • Ï̂Ó–

!ÓË˛yàÈüÈá å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ :

1. 5 ̂ §!Ù ôyÓ˚ !Ó!¢T˛ !ï˛l!ê˛ âl Ï̂Ü˛Ó˚ ≤Ãyhs˝ï˛°à%̂ Ï°y ̨õÓ˚̨ õÓ˚ Î%=˛ Ü˛Ó˚y • Ï̂°ñ ̂ Î xyÎ˚ï˛âlÜ˛!ê˛ ̨õyGÎ˚y Îy Ï̂Ó ï˛yÓ˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ̂ «˛eÊ˛°

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ~Ü˛!ê˛ xyÎ˚ï˛âl Ï̂Ü˛Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 758 ˆ§!Ù2 – xyÎ˚ï˛âlÜ˛!ê˛Ó˚ ˜òâ≈ƒ ~ÓÇ ≤ÃfiÌ ÎÌyÜ ̨ Ï̂Ù 14 ˆ§!Ù ~ÓÇ 11 ˆ§!Ù

• Ï̂°ñ ~Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. 2 !Ù àË˛#Ó˚ ~ÓÇ 45 !Ù ≤Ã¢hflÏ ~Ü˛!ê˛ lò# Ï̂ï˛ 3 Ü˛!Ù/â^˝ê˛y à!ï˛ Ï̂Ó Ï̂à ç° ≤ÃÓy!•ï˛ •Î˚– ≤Ã!ï˛ !Ù!l Ï̂ê˛ !Ü˛ ˛õ!Ó˚Ùyî ç° §Ù%̂ Ïo

xy§ Ï̂Ó ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ≤Ã!ï˛ Óà≈!Ùê˛yÓ˚ 30 ê˛yÜ˛y ò Ï̂Ó˚Ó˚ ôyï˛Ó ̨õyï˛ !ò Ï̂Î˚ ~Ü˛!ê˛ Óy: ̃ ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ 1620 áÓ˚ã˛ •Î˚– Î!ò Óy:!ê˛ 5 !Ù °¡∫y ~ÓÇ 3 !Ù ≤Ã¢hflÏ

•Î˚ñ ï˛ Ï̂Ó ~Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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5. 1 ˆ§!Ù3 fl∫î≈̂ ÏÜ˛ à!° Ï̂Î˚ 0.1 !Ù!Ù Óƒy Ï̂§Ó˚ ~Ü˛!ê˛ ï˛y Ï̂Ó˚ ˛õ!Ó˚îï˛ Ü˛Ó˚y •°– ï˛yÓ˚!ê˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ ˆã˛y Ï̂.Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 1320 ˆ§!Ù2 ~ÓÇ Ë)̨ !ÙÓ˚ Óƒy§ 21 ˆ§!Ù – ˆã˛y.!ê˛Ó˚ í z̨Fã˛ï˛y ~ÓÇ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. ~Ü˛!ê˛ 5 !Ù!Ù Óƒy§ !Ó!¢T˛  ˆã˛y.yÜ,̨ !ï˛ ˛õy•ẑ Į̈ õÓ˚ Ùôƒ !ò Ï̂Î ̊10 !Ù/!Ù!lê˛ ˆÓ Ï̂à ç° ≤ÃÓy!•ï˛ •Î˚– ˛õy•z̨ õ!ê˛ !ò Ï̂Î˚ 40 ˆ§!Ù Óƒy§

~ÓÇ 24 ˆ§!Ù àË˛#Ó˚ï˛y !Ó!¢T˛ ~Ü˛!ê˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ˛õye Ë˛!ï≈̨  Ü˛Ó˚̂ Ïï˛ Ü˛ï˛ §ÙÎ˚ °yà Ï̂Ó !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 4070 ˆ§!Ù2 ~ÓÇ ~Ó˚ Óƒy§ 70 ˆ§!Ù • Ï̂°ñ ¢AÜ%̨ Ó˚ ï˛#£Ï≈Ü˛ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. 90 ˆ§!Ù í z̨Fã˛ï˛y ~ÓÇ 8 ˆ§!Ù Óƒy§ !Ó!¢T˛ ~Ü˛!ê˛ ˆã˛y. ˆÌ Ï̂Ü˛ 12 ˆ§!Ù Óƒy Ï̂§Ó˚ Ü˛Î˚!ê˛ ˆày°Ü˛ ˜ï˛!Ó˚ Ü˛Ó˚y Îy Ï̂Ó⁄

10. ~Ü˛!ê˛ ¢AÜ%̨  ~ÓÇ xô≈̂ Ïày° Ï̂Ü˛Ó˚ Ë)̨ !Ù ~ÓÇ xyÎ˚ï˛l §Ùyl • Ï̂°ñ ï˛y Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) 12 !Ù °¡∫yñ 9 !Ù ≤Ã¢hflÏ ~ÓÇ 4 !Ù àË˛#Ó˚ ~Ü˛!ê˛  Órô ˆ°y•yÓ˚ ê˛ƒyAÜ˛ ˜ï˛!Ó˚ Ü˛Ó˚y • Ï̂Ó– 2 !Ù ≤Ã¢hflÏ ~Ü˛!ê˛ ˆ°y•yÓ˚ ˛õy Ï̂ï˛Ó˚ ≤Ã!ï˛
!Ùê˛yÓ˚ 5 ê˛yÜ˛y !•§y Ï̂Óñ ê˛ƒyAÜ˛!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ ˆÙyê˛ Ü˛ï˛ áÓ˚ã˛ • Ï̂Ó !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) ~Ü˛!ê˛ •° â Ï̂Ó˚Ó˚ ̃ òâ≈ƒ 20 !Ù ~ÓÇ ≤ÃfiÌ 16 !Ù – •° â Ï̂Ó˚Ó˚ ̂ ÙV˛ ~ÓÇ SÈy Ï̂òÓ˚ ̂ «˛eÊ˛ Ï̂°Ó˚ §Ù!T˛ ~Ó˚ ã˛yÓ˚ ̂ òGÎ˚y Ï̂°Ó˚ ̂ «˛eÊ˛ Ï̂°Ó˚
§Ù!T˛Ó˚ §Ùyl– •° â Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y ~ÓÇ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3) 15 ˆ§!Ù ôyÓ˚ !Ó!¢T˛ ~Ü˛!ê˛ âlÜ˛ Ï̂Ü˛ à!° Ï̂Î˚ 3 ˆ§!Ù ôyÓ˚ !Ó!¢T˛ Ü˛Î˚!ê˛ âlÜ˛ ˜ï˛!Ó˚ Ü˛Ó˚y Îy Ï̂ÓÈüüüÈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) 9 ˆ§!Ù ôyÓ˚ !Ó!¢T˛ ~Ü˛!ê˛ âlÜ˛ Ï̂Ü˛ §¡õ)î≈Ë˛y Ï̂Ó xyÎ˚ï˛âlyÜ˛yÓ˚ ˛õy Ï̂eÓ˚ ç Ï̂° í%̨ Óy Ï̂ly •°– ˛õye!ê˛Ó˚ Ë)̨ !Ù 15 ˆ§!Ù × 12 ˆ§!Ù
• Ï̂°ñ ç°ï˛° Ü˛ï˛ê%̨ Ü%̨  í z̨̨ õ Ï̂Ó˚ í z̨ë˛ Ï̂Ó !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5) 512 ˆ§!Ù3 xyÎ˚ï˛l !Ó!¢T˛ ò%!ê˛ âlÜ˛ Ï̂Ü˛ ˛õy¢y˛õy!¢ Î%=˛ Ü˛Ó˚y •°– í z̨Í˛õß¨ xyï˛âlÜ˛!ê˛Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6) 120 ˆ§!Ù °¡∫y ~Ü˛!ê˛ ˆÓ˚y°y Ï̂Ó˚Ó˚ Óƒy§ 84 ˆ§!Ù – ~•z ˆÓ˚y°yÓ˚!ê˛ !ò Ï̂Î˚ ~Ü˛!ê˛ ˆá°yÓ˚ Ùyë˛ §Ùï˛° Ü˛Ó˚̂ Ïï˛ 500 !ê˛ õ)î≈ xyÓï≈̨ l
≤Ã Ï̂Î˚yçl– ≤Ã!ï˛ Óà≈!Ùê˛yÓ˚ 30 ˛õÎ˚§y !•§y Ï̂Ó Ùyë˛!ê˛ §Ùï˛° Ü˛Ó˚̂ Ïï˛ ˆÙyê˛ Ü˛ï˛ áÓ˚ã˛ • Ï̂Ó⁄

7) ~Ü˛!ê˛ ˆã˛y.yÜ,̨ !ï˛ ˛õy Ï̂eÓ˚ Ë)̨ !ÙÓ˚ ˛õ!Ó˚!ô 132 ˆ§!Ù ~ÓÇ ~Ó˚ í z̨Fã˛ï˛y 25 ˆ§!Ù – ˛õye!ê˛ Ï̂ï˛ Ü˛ï˛ !°ê˛yÓ˚ ç° Ó˚yáy Îy Ï̂Ó⁄

8) ~Ü˛!ê˛ ˆã˛y.yÜ,̨ !ï˛ hflÏ̂ ÏΩ˛Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 264 ˆ§!Ù2 ~ÓÇ ~Ó˚ xyÎ˚ï˛l 924 !Ù3 – hflÏΩ˛!ê˛Ó˚ Óƒy§ ~ÓÇ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) 5 ˆ§!Ù2 ≤ÃfiÌ Ï̂FSÈò !Ó!¢T˛ ~Ü˛!ê˛ ˛õy•ẑ Į̈ õÓ˚ Ùôƒ !ò Ï̂Î˚ ~Ü˛ !Ù!l Ï̂ê˛ Ü˛ï˛ !°ê˛yÓ˚ ç° ≤ÃÓy!•ï˛ • Ï̂Óñ Î!ò ˛õy•z̨ õ!ê˛Ó˚ Ùôƒ !ò Ï̂ÎÏ̊ ç Ï̂°Ó˚

à!ï˛ Ï̂Óà 30 ˆ§!Ù/ˆ§ Ï̂Ü˛u˛ •Î˚⁄

10) ~Ü˛!ê˛ ôyï˛Ó ˆã˛y Ï̂.Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 231 ˆ§!Ù2 – ~Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛°ñ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ 
2

3
 à%î • Ï̂°ñ

ˆã˛y.!ê˛Ó˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11) ò%!ê˛ ¢AÜ%̨ Ó˚ Óƒy§ §Ùyl– Î!ò ï˛y Ï̂òÓ˚ ï˛#ÎÏ≈Ü˛ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ 5:4 •Î˚ñ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12) ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ í z̨Fã˛ï˛y ~ÓÇ Óƒy§yô≈ ÎÌyÜ ̨ Ï̂Ù 12 ˆ§!Ù ~ÓÇ 5 ̂ §!Ù • Ï̂°ñ ¢AÜ%̨ !ê˛Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ̂ «˛eÊ˛° ~ÓÇ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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13) 14 ˆ§!Ù ôyÓ˚ !Ó!¢T˛ ~Ü˛!ê˛ âl Ï̂Ü˛Ó˚ Ù Ï̂ôƒ ˆÎ Ó,•_Ù ¢AÜ%̨ !ê˛ Ó˚yáy Îy Ï̂Óñ ï˛yÓ˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

14) Î!ò ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ í z̨Fã˛ï˛y x˛õ!Ó˚Ó!ï≈̨ ï˛ ˆÓ˚̂ Ïá Óƒy§yô≈̂ ÏÜ˛ x Ï̂ô≈Ü˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó §ÇÜ%̨ !ã˛ï˛ ¢AÜ%̨ Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ § Ï̂Aà ≤ÃÜ,̨ ï˛ ¢AÜ%̨ Ó˚
xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ !Ü˛ • Ï̂Ó⁄

15) ò%!ê˛ ˆày° Ï̂Ü˛Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 1:4 • Ï̂°ñ ï˛y Ï̂òÓ˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16) ~Ü˛!ê˛ 9 ˆ§!Ù xô≈̂ Ïày°yÜ,̨ !ï˛ ôyï˛Ó Ó° Ï̂Ü˛ñ 72 ˆ§!Ù í z̨Fã˛ï˛yÓ˚ ~Ü˛!ê˛ °¡∫Ó,_yÜ˛yÓ˚ ¢AÜ%̨ Ï̂ï˛ ˛õ!Ó˚îï˛ Ü˛Ó˚y • Ï̂°ñ ¢AÜ%̨ Ó˚ Ë)̨ !ÙÓ˚
Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

A. (i)  a     (ii)  c    (iii)  b    (iv)  b    (v)  a  (vi)  d   (vii)   b    (viii)   b   (ix)   b   (x)  d

B. (i)  §ï˛ƒ    (ii)  §ï˛ƒ    (iii)  !ÙÌƒy   (iv)   §ï˛ƒ    (v)  !ÙÌƒy

!ÓË˛yàÈüÈá

(1)  350 !Ù2   (2)  9 ˆ§!Ù   (3)  4500 !Ù3    (4)  1.5!Ù    (5)  127.27    (6)  20 ˆ§!Ù, 6930 ˆ§!Ù3

(7)  51 !Ù!lê˛ 12 ˆ§ Ï̂Ü˛u˛    (8)  37 ˆ§!Ù     (9)  5     (10)  2:1

!ÓË˛yàÈüÈà

(1)   960 ê˛yÜ˛y     (2)  8.88 !Ù,  2844.4 !Ù3    (3)  125     (4)  4.05ˆ§!Ù     (5)  640 ˆ§!Ù2

(6)   475.20 ê˛yÜ˛y   (7)   34.65 !°É    (8)  14 !Ù, 6 !Ù     (9)  9 !°É    (10)  269.5 ˆ§!Ù3

(11)  5:4    (12)   314 
2

7
 !Ù!Ù,   204 

2

7
 Óà≈ ˆ§!Ù    (13)  718.66 ˆ§!Ù3   (14)  1:4

(15)  1:8   (16)  4.5 ˆ§!Ù
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xôƒyÎ̊Èü14

Ó̊y!¢!ÓK˛yl  (STATISTICS)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l ˆÜ˛y Ï̂ly !Ó Ï̂¢£Ï ≤Ã Ï̂Î˚yç Ï̂l §Çà,•#ï˛ !Ó£ÏÎ˚Ó›Ó˚ §yÇ!áƒÜ˛ Ùyl Ï̂Ü˛ Ó˚y!¢ï˛Ìƒ Ó°y •Î˚–

l Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ xy•Ó˚îñ §Çà!ë˛ï˛Ü˛Ó˚îñ !Ó Ï̂Ÿ’£Ïî G ÓƒyáƒyÜ˛Ó˚î •zï˛ƒy!ò !Ó£ÏÎ˚Ü˛ xôƒÎ˚̂ ÏlÓ˚ ˆ«˛e Ï̂Ü˛ Ó˚yy!¢!ÓK˛yl Óy ˛õ!Ó˚§Çáƒyl!Óòƒy
åstatisticsä Ó Ï̂°–

l ò[˛ Ï̂°áñ xyÎ˚ï˛ Ï̂°á ~ÓÇ ˛õ!Ó˚§Çáƒy Ó•%Ë)̨ ç myÓ˚y Ó˚y!¢ï˛Ìƒ Ï̂Ü˛ ˜°!áÜ˛Ë˛y Ï̂Ó ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚–

l §Ó˚° Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ (ungrouped data) ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ ˛õ!Ó˚Ùy˛õÜ˛ !ï˛l!ê˛ •° ı

(i) àí ¸̨Ùyl Óy ÙôƒÜ˛ (Mean) : ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ùy Ï̂lÓ˚ §Ù!T˛ Ï̂Ü˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ §Çáƒy myÓ˚y Ë˛yà Ü˛ Ï̂Ó˚ ÙôƒÜ˛ åMeanä !lî≈Î˚ Ü˛Ó˚y
•Î˚– ÙôƒÜ˛ Ï̂Ü˛ x !ò Ï̂Î˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–

˛§%ï˛Ó˚yÇ x  =
∑
=i

n

i
x

n

1  ˛ñ ˆÎáy Ï̂l ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ùyl x
1
, x

2
, ..... x

n
  ~ÓÇ ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ §Çáƒy •° n–

˛~Ü˛!ê˛ §Ó˚° ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ çlƒ x = 

∑

∑

=

=

i

n

i i

i

n

i

f x

f

1

1

(ii) ÙôƒÙy (Median) : ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ÙôƒÓï˛#≈ Ùyl!ê˛ åÙylà%̂ Ï°yä ˆÜ˛ ÙôƒÙy Ó Ï̂°–

Î!ò n xÎ%@¬ •Î˚ñ ï˛ Ï̂Ó ÙôƒÙy ù 
n

t+







1

2
  ï˛Ù ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ùyl–

Î!ò n Î%@¬ •Î˚ñ ï˛ Ï̂Ó ÙôƒÙy ù 
n

t

2







  ï˛Ù ~ÓÇ 

n
t

2
1+






&    ï˛Ù ˛õÎ≈̂ Į̈ Ó«˛î ò%!ê˛Ó˚ àí ¸̨ åMeanä Ùyl–

(iii) §Çáƒyà%Ó%̊ Ùyl (Mode) : §Ó Ï̂ã˛ Ï̂Î˚ ˆÓ!¢ ˛õ!Ó˚§Çáƒy !Ó!¢T˛ ˛õÎ≈̂ ÏÓ«˛î!ê˛ •° §Çáƒyà%Ó%̊ Ùyl Óy Mode

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

A. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1) §Çáƒyà%Ó%̊ Ùyl •° §Ó Ï̂ã˛ Ï̂Î˚ ______ ˛õ!Ó˚§Çáƒy !Ó!¢T˛ ˛õÎ≈̂ ÏÓ«˛î–

2) 100-125 ˆ◊!îÓ˚ ˆ◊!î ÙôƒÙyl •°  ______–
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3) 25, 18, 20, 22, 16, 6, 17, 15, 12, 30, 32, 10, 19, 8, 11, 20 Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ !ÓhflÏyÓ˚ •° ____–

4) ˆÜ˛yl ~Ü˛!ê˛ ̨õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lñ ~Ü˛!ê˛ ̂ ◊!îÓ˚ ̂ ◊!î ÙôƒÙyl 10 ~ÓÇ ̂ ◊!î ̃ òâ≈ƒ 6 • Ï̂° ̂ ◊!î!ê˛Ó˚ í z̨ôÁ≈§#Ùy • Ï̂Ó _____–

5) 40 çl SÈy Ï̂eÓ˚ àí ¸̨ l¡∫Ó˚ •° 35 – !Ü˛v ˛õ Ï̂Ó˚ ˆòáy ˆà° ~Ü˛!ê˛ l¡∫Ó˚ 43 ˆÜ˛ Ë%̨ Ï̂° 34 ˆ°áy • Ï̂Î˚̂ ÏSÈ– ï˛y• Ï̂° ¢%Âô àí ¸̨ • Ï̂Ó

_____–

6)  9, 5, 7, 17, 13, 18, 13, 9, 5, 17, 13, 12, 17 ~Ó˚ ÙôƒÙy •° ____–

7) 45, 34, 65, 48, 93, 54, 22, 86, 45, 87 ~Ó˚ ÙôƒÙy •° ____–

8) 51, 14, 71, 15, 91, 2, 51, 19, 41, 51, 18, 15, 51 ~•z Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl •°_____–

9) 8, 9, 12, 18, (x + 2), (x + 4), 30, 31, 34, 39 ~•z Ó˚y!¢ï˛Ìƒà%̂ Ï°y Ùy Ï̂lÓ˚ í z̨ôÁ≈Ü ̨ Ï̂Ù §yçy Ï̂ly xy Ï̂SÈ ~ÓÇ ~ Ï̂òÓ˚

ÙôƒÙy 24 • Ï̂° x ~Ó˚ Ùyl • Ï̂Ó_____–

10. 8 !ê˛ §ÇáƒyÓ˚ àí ¸̨ Ùyl  40 ~ÓÇ ~Ó˚ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ §Çáƒy Óyò !ò Ï̂° àí ¸̨ •Î ̊30 ñ Óyò ˆòGÎ˚y §Çáƒy!ê˛Ó˚ Ùyl •°_____.

B. §!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1) 40-50, 50-60 ~•z ˆ◊!îà%̂ Ï°yÓ˚ Ù Ï̂ôƒ 50 ~Ó˚ xhs˝Ë%≈̨ !=˛ • Ï̂Ó–

a) 40-50 ˆ◊!î Ï̂ï˛   b)  50-60 ˆ◊!î Ï̂ï˛  c) ò%̂ Ïê˛y ˆ◊!î Ï̂ï˛•z   d)  ˆÜ˛yl!ê˛ Ï̂ï˛•z lÎ˚–

2) Î!ò ˆÜ˛y Ï̂ly Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ≤Ã!ï˛!ê˛ ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ùyl 7 Ü˛ Ï̂Ó˚ Óyí ¸̨y Ï̂ly •Î˚ñ ï˛y• Ï̂° ï˛y Ï̂òÓ˚ àí ¸̨ÈüüüÈ

a) ~Ü˛•z ÌyÜ˛ Ï̂Ó

b) ˛õ)̂ ÏÓ≈Ó˚ à Ï̂í ¸̨Ó˚ 7 à%î • Ï̂Ó–

c) õ)̂ ÏÓ≈Ó˚ àí ¸̨ ˆÌ Ï̂Ü˛ 7 Ü˛Ù • Ï̂Ó–

d) õ)̂ ÏÓ≈Ó˚ àí ¸̨ ˆÌ Ï̂Ü˛ 7 ˆÓ!¢ • Ï̂Ó–

3. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ Ü˛yÓy!í˛ ˆá°yÓ˚ !§!Ó˚̂ Ïç ~Ü˛!ê˛ ò Ï̂°Ó˚ ˆflÒyÓ˚ !l¡¨Ó)̨̊ õ ı

18, 24, 18, 14, 25, 15, 17, 12, 17, 27, 18, 17, 48, 28, 18, 28– ò Ï̂°Ó˚ ˆflÒy Ï̂Ó˚Ó˚ ÙôƒÙy ˆÜ˛yl!ê˛⁄

a)  12    b)  14     c)  18      d)  25

4. ~Ü˛!ê˛ Üœ̨ y§ ˆê˛fiê˛ÈüÈ~ 12 çl SÈy Ï̂eÓ˚ ≤ÃyÆ l¡∫Ó˚ l¡∫Ó˚à%̂ Ï°y •°– 36, 27, 5, 19, 34, 23, 37, 23, 16, 23, 20, 38 –

~•z Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl •°ÈüüüÈ

a)  23    b)  26    c)  20     d)   36

5. x
1
, x

2
, ..... x

n
 ~Ó˚ àí ¸̨ •° x  ~ÓÇ y

1
, y

2
, ..... y

n
 ~Ó˚ àí ¸̨ •° y – Î!ò  x

1
, x

2
, ..... x

n
, y

1
, y

2
, ..... y

n
  ~Ó˚ àí ¸̨ z

•Î˚ ï˛y• Ï̂°  z  ~Ó˚ Ùyl • Ï̂Ó–

a) x y+( )   b) 
1

2
x y+( )   c) 

1

n
x y+( )    d)  

1

2n
x y+( )
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6. ~Ü˛!ê˛ ˛õÓ˚#«˛yÎ˚ (ˆÙyê˛ l¡∫Ó˚ 50) 20 çl SÈy Ï̂eÓ˚ ≤ÃyÆ l¡∫Ó˚ !l¡¨Ó)̨̊ õ ı

40, 44, 45, 46, 50, 42, 41, 8, 26, 28,

  9, 32, 24, 6, 42, 36, 39, 41, 29, 43.

í z̨̨ õ Ï̂Ó˚Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ !ÓhflÏyÓ˚ •°ÈüüüÈ

a)  44    b)  54    c)  90     d)  10

7. !lÓ˚!Ó!FSÈß¨ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛ Ï̂lÓ˚ çlƒ !Ó®% fiÌy˛õ Ï̂lÓ˚ §ÙÎ˚ !l!ò≈T˛ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy Ï̂Ü˛ ˆÜ˛y!ê˛

~ÓÇ Ë%̨ ç !•§y Ï̂Ó ˆlGÎ˚y •Î˚ÈüüüÈ

a) ~•z ˆ◊!îÓ˚ í z̨ôÁ≈ §#Ùy Ï̂Ü˛

b) ~•z ˆ◊!îÓ˚ !l¡¨ §#Ùy Ï̂Ü˛

c) ~•z ˆ◊!îÓ˚ ˆ◊!î ÙôƒÙyl Ï̂Ü˛

d) ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ í z̨ôÁ≈ §#Ùy Ï̂Ü˛–

8. ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ˆ◊!îÓ˚ í z̨ôÁ≈§#Ùy U ~ÓÇ ˆ◊!î ÙôƒÙyl M – l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ ˆ◊!î!ê˛Ó˚ !l¡¨§#Ùy
(L) !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚–

a)   M
M L

+
+
2

   b) L
M L

+
+
2

    c)  2 M – U  d)  M – 2L

9. l# Ï̂ã˛Ó˚ ò[˛ ˆ°á!ê˛ !Ó!Ë˛ß¨ ÓÍ§ Ï̂Ó˚ í z̨Í˛õß¨ §y Ï̂Ó˚Ó˚ ˛õ!Ó˚Ùyî å•yçyÓ˚ ê˛ Ï̂lä ≤Ãò¢≈l Ü˛ Ï̂Ó˚–

ˆÜ˛yl ÓSÈ Ï̂Ó˚ §Ó Ï̂ã˛ Ï̂Î˚ ˆÓ!¢ §yÓ˚ í z̨Í˛õß¨ • Ï̂Î˚!SÈ°

a)  1992   b)  1996     c)  1993    d)  1994

55

45

35

25

15

5

1992 1993    1994   1995    1996   1997

§y
Ï̂Ó˚Ó

˚ ˛õ
!Ó

˚Ùy
î 
t

(•
yç

yÓ
˚ ê˛

Ï̂l)

>
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10. l# Ï̂ã˛Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ àí ¸̨ Ùyl Ü˛ï˛⁄

x
i

13 5  7 17

f
i

 6 8 15  1

a)  9 b)  10.2 c)  17.8 d)  8

C.  !l¡¨!°!áï˛ ˛≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. 9 ˚çl SÈyeSÈye#Ó˚ í z̨Fã˛ï˛y åˆ§!Ù Ï̂ï˛ä !l¡¨Ó)̨̊ õ ı

150, 160, 140, 140,  150, 140,  150,  144, 148

~•z Ó˚y!¢ï˛Ìƒ!ê˛Ó˚ ÙôƒÙy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. 29, 32, 48, 50, x,  x + 2, 72, 78, 84, 95 Ó˚y!¢ï˛Ìƒ!ê˛ Ùy Ï̂lÓ˚ í z̨ôÁ≈Ü ̨ Ï̂Ù §yçy Ï̂ly xy Ï̂SÈ– ~•z Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ÙôƒÙy 54 • Ï̂°
x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. 18 !ê˛ l¡∫̂ ÏÓ˚Ó˚ àí ¸̨ Ùyl 10 – Î!ò ≤Ã!ï˛!ê˛ l¡∫Ó˚̂ ÏÜ˛ 2 !ò Ï̂Î˚ à%î Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° lï%̨ l àí ¸̨ Ü˛ï˛ • Ï̂Ó⁄

4. 20 !ê˛ l¡∫̂ ÏÓ˚Ó˚ àí ¸̨ Ùyl 32 – Î!ò ≤Ã!ï˛!ê˛ l¡∫̂ ÏÓ˚Ó˚ §y Ï̂Ì 5 ˆÎyà Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° lï%̨ l àí ¸̨ Ü˛ï˛ • Ï̂Ó⁄

5. l# Ï̂ã˛Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl ˆÓÓ˚ Ü˛ Ï̂Ó˚y–

3.5, 3.5, 3.1, 3.5, 3.7, 3.8, 3.5, 3.6, 3.7, 3.2.

6. l# Ï̂ã˛Ó˚ ï˛y!°Ü˛y!ê˛ ~Ü˛!ê˛ ¢• Ï̂Ó˚Ó˚ 10-34 ÓSÈÓ˚ ÓÎ˚§# x!¢!«˛ï˛ ˛õ%Ó%̊̂ Ï£ÏÓ˚ §Çáƒy ≤Ãò¢≈l Ü˛ Ï̂Ó˚–

ÓÎ˚§ 10-14  15-19  20-24  25-29  30-34

˛õ%Ó%̊̂ Ï£ÏÓ˚ §Çáƒy 300 890 800 300 210

~•z ˛õ!Ó˚§Çáƒyl!ê˛ Ï̂Ü˛ ~Ü˛!ê˛ !lÓ˚!Ó!FSÈß¨ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂l ˛õ!Ó˚îï˛ Ü˛ Ï̂Ó˚y–

7. ~Ü˛!ê˛ §y Ï̂Ë≈̨ Ï̂ï˛ ≤ÃyÆ !Ó!Ë˛ß¨ xyÜ˛y Ï̂Ó˚Ó˚ §y Ï̂ê≈̨ Ó˚ ã˛y!•òy l# Ï̂ã˛Ó˚ §yÓ˚!î Ï̂ï˛ ï˛y!°Ü˛yË%̨ =˛ Ü˛Ó˚y •°È–

§y•zç 38  39  40  41  42 43 44  ˆÙyê˛

§yê≈̨  ˛õí ¸̨y Óƒ!=˛Ó˚ 26 39 20 15 13 7 5   125

§Çáƒy

í z̨̨ õ Ï̂Ó˚Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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8. l# Ï̂ã˛Ó˚ ò[˛ Ï̂°á!ê˛ ~Ü˛çl Óƒ!=˛Ó˚ Ùy!§Ü˛ áÓ˚ã˛ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚–

!ï˛!l áyòƒ G !¢«˛yÓ˚ çlƒ Ùy!§Ü˛ Ü˛ï˛ ê˛yÜ˛y áÓ˚ã˛ Ü˛ Ï̂Ó˚l⁄

9. ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ 5!ê˛ !lÓ˚!Ó!FSÈß¨ ˆ◊!îÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛Ó˚ ˆ◊!î ˜òâ≈ƒ 5 ~ÓÇ §Ó≈!l¡¨ ˆ◊!îÓ˚ !l¡¨̂ Ï◊!î §#Ùy 10– § Ï̂Ó≈yFã˛
ˆ◊!îÓ˚ í z̨ôÁ≈̂ Ï◊!î §#Ùy Ü˛ï˛⁄

10. 25 çl SÈy Ï̂eÓ˚ í z̨Fã˛ï˛yÓ˚ åˆ§!Ù Ï̂ï˛ä ˛õ!Ó˚§Çáƒy !ÓË˛yçl !l¡¨Ó)̨̊ õ ı

í z̨Fã˛ï˛y åˆ§!Ùä 150-160  160-170  170-180  180-190  190-200

SÈye §Çáƒy 7 2 4 10 2

 180 ˆ§!Ù ˆÌ Ï̂Ü˛ Ü˛Ù í z̨Fã˛ï˛yÓ˚ Ü˛ï˛çl SÈye xy Ï̂SÈ⁄

!ÓË˛yàÈüÈá å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ òyG ı

1) ~Ü˛!ê˛ !Ü ̨ Ï̂Ü˛ê˛ !ê˛ Ï̂ÙÓ˚ ˆá Ï̂°yÎ˚yí ¸̨̂ ÏòÓ˚ Ó˚yl !l¡¨Ó)̨̊ õ ı

57, 17, 26, 91, 115, 26, 83, 41, 57, 0, 26.

í z̨̨ õ Ï̂Ó˚Ó˚ ˆflÒy Ï̂Ó˚Ó˚ ÙôƒÙy G §Çáƒyà%Ó%̊Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) 25 !ê˛ §ÇáƒyÓ˚ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y ˆÎáy Ï̂l 15 !ê˛ §ÇáƒyÓ˚ àí ¸̨ 18  ~ÓÇ ÓyÜ˛# §Çáƒyà%̂ Ï°yÓ˚ àí ¸̨13–

3) xî≈Ó •zÇÓ˚y!ç Ï̂ï˛ 63ñ !•!® Ï̂ï˛ 57ñ à!î Ï̂ï˛ 82ñ §Ùyç!ÓK˛y Ï̂l 55ñ !ÓK˛y Ï̂l  x ˆ˛õ Ï̂Î˚̂ ÏSÈ– Î!ò ï˛yÓ˚ ≤ÃyÆ l¡∫̂ ÏÓ˚Ó˚ àí ¸̨  60 •Î˚ñ
ï˛ Ï̂Ó §Ó Ï̂ã˛ Ï̂Î˚ Ë˛y° ã˛yÓ˚!ê˛ !Ó£Ï̂ ÏÎ˚Ó˚ àí ¸̨ Ü˛ï˛ • Ï̂Ó⁄

4) 90 !ê˛ §ÇáƒyÓ˚ àí ¸̨ 45– ˛õ Ï̂Ó˚ ˆòáy ˆà° ò%!ê˛ §Çáƒy  26 G 19 Ë%̨ °Ü ̨ Ï̂Ù 62 G 9 ~Ó˚ ˛õ!Ó˚Ó Ï̂ï≈̨  ˆ°áy • Ï̂Î˚̂ ÏSÈ– ï˛y• Ï̂° ¢%Âô àí ¸̨
Ü˛ï˛ • Ï̂Ó⁄

5) x
1
, x

2
, ..... x

n
, ~Ó˚ àí ¸̨ x ~ÓÇ a ≠ 0 • Ï̂° ax

1
, ax

2
, ..... ax

n
, 

x

a

x

a

1 2, , ..... 
x

a

n
 ~Ó˚ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

áy
òƒ

ˆ˛õ
y£

ÏÏyÜ
˛

!¢
«˛

y

x
lƒ

yl
ƒ

§M
˛Î

˚

3000

2500

2000

1500

1000

500

(ê
˛yÜ

˛y)
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6) !l¡¨!°!áï˛ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ àí ¸̨ • Ï̂°ñ P ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yÈüüüÈ

x
i

13 5  7 19 11 13

f
i

 6 8 15  P  8  4

7) !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ xyÎ˚ï˛ Ï̂°á xAÜ˛l Ü˛ Ï̂Ó˚y–

l¡∫Ó˚ 0-10  10-20  20-30  30-40

SÈye §Çáƒy 2 5 3 5

8) !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ çlƒ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y

ˆ◊!î 20-30  30-40  40-50  50-60

˛õ!Ó˚§Çáƒy 2 5 3 4

9) ~Ü˛!ê˛ ~°yÜ˛yÓ˚ 20 !ê˛ ˛õ!Ó˚Óy Ï̂Ó˚Ó˚ ç Ï̂°Ó˚ !Ó° åê˛yÜ˛yÎ˚ä !l¡¨Ó)̨̊ õ ı

30, 32, 45, 54, 71, 58, 68, 72, 66, 56, 51, 40, 14, 20, 15, 35, 44, 66, 55, 54.

í z̨̨ õ Ï̂Ó˚Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ 10 ˆ◊!î ˜ò Ï̂â≈ƒÓ˚ ˆ◊!îÓÂô ˛õ!Ó˚§Çáƒy !ÓË˛yçl ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y˚–

10) !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

x 10 30 50 70 90

f  7  9 10 15  9

!ÓË˛yàÈüÈà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃÏŸ¿ ı

1) ~Ü˛!ê˛ xË˛#«˛y ˆÌ Ï̂Ü˛ Îò,FSÈË˛y Ï̂Ó 100 !ê˛ ˛õòÓ# ˆlGÎ˚y •°– ~•z ˛õòÓ#à%̂ Ï°y Ï̂ï˛ •zÇ Ï̂Ó˚!ç x«˛ Ï̂Ó˚Ó˚ §ÇáƒyÓ˚ ˛õ!Ó˚§Çáƒy !ÓË˛yçl
!l¡¨Ó)̨̊ õ ı

 x«˛Ó˚ §Çáƒy ˛õòÓ# §Çáƒy

1–3  5

4–6 25

7–9 40

10–12 24

13–15  6

í z̨̨ õ Ï̂Ó˚Ó˚ ˛õ!Ó˚§Çáƒy !ÓË˛yçl Ï̂Ü˛ Óî≈ly Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂°á xAÜ˛l Ü˛ Ï̂Ó˚y–
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2) l# Ï̂ã˛Ó˚ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ çlƒ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y–

ˆ◊!î 1-5  6-10  11-15  16-20  21-25 26-30

˛õ!Ó˚§Çáƒy 5 8 4 3 6 9

3) ~Ü˛!ê˛ Ü˛yÓ˚áylyÎ˚ 30 çl ◊!Ù Ï̂Ü˛Ó˚ Ùy!§Ü˛ Ùç%!Ó˚ åê˛yÜ˛yÎ˚ä !l¡¨Ó)̨̊ õ ı

220, 215, 306, 280, 210, 254, 306, 302, 319, 300

311, 272, 210, 258, 220, 256, 306, 316, 240, 278

292, 318, 304, 320, 290, 242, 268, 242, 268, 316

~•z ï˛Ìƒà%̂ Ï°yÓ˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl ï˛y!°Ü˛y ≤Ã›ï˛ Ü˛ Ï̂Ó˚y ÎyÓ˚ ~Ü˛!ê˛ ˆ◊!î • Ï̂Ó 210–230 åˆÎáy Ï̂l
230 xhs˝Ë%≈̨ =˛ lÎ˚ä– ~•z ˛õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ çlƒ ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y–

4) ~Ü˛!ê˛ ˛õÓ˚#«˛yÎ˚ 200 çl SÈyeSÈye#Ó˚ ¢ï˛Ü˛Ó˚y ≤ÃyÆ l¡∫Ó˚ !l¡¨Ó)̨̊ õ ı

¢ï˛Ü˛Ó˚y l¡∫Ó˚ 10-19  20-29  30-39  40-49  50-59 60-69 70-79  80-89

SÈyeSÈye#Ó˚  §Çáƒy 7 11 20 46 57 37 15   7

~•z Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ çlƒ xyÎ˚ï˛ Ï̂°á xAÜ˛l Ü˛ Ï̂Ó˚y–

5) ~Ü˛çl Ó•z !Ó Ï̂Ü ̨ ï˛yÓ˚ §Æy Ï̂•Ó˚ !Ó!Ë˛ß¨ !òlà%̂ Ï°y Ï̂ï˛ !Ó!Ü ̨ ï˛ Ó•ẑ ÏÎ˚Ó˚ §Çáƒy !l¡¨Ó)̨̊ õ ı

  !òl åÓyÓ˚ä ˆ§yÙ ÙAà° Ó%ô Ó,•flõ!ï˛ ¢%Ü ̨ ¢!l

  Ó•ẑ ÏÎ˚Ó˚ §Çáƒy 420 180 230 340 160 120

 í z̨̨ õ!Ó˚í z̨=˛ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ çlƒ ò[˛ Ï̂°á xAÜ˛l Ü˛ Ï̂Ó˚y˚–

6) ~Ü˛!ê˛ ~°yÜ˛yÎ˚ í˛yÎ˚y Ï̂Ó!ê˛Ü˛ ˆÓ˚yà §¡õ!Ü≈̨ ï˛ à Ï̂Ó£ÏîyÎ˚ !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl ˛õyGÎ˚y ˆà°ñ

  ÓÎ˚§ åÓÍ§ Ï̂Ó˚ä 10-20  20-30  30-40  40-50  50-60 60-70 70-80

  ˆÓ˚yà#Ó˚ §Çáƒy 3 8 30 36 27 15 6

~•z Ó˚y!¢ï˛Ìƒ!ê˛ Ï̂Ü˛ xyÎ˚ï˛ Ï̂°á G ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ Ï̂çÓ˚ §y•y Ï̂Îƒ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

7) !Ó!Ë˛ß¨ Ùyl Î%=˛ ê˛yÜ˛yÓ˚ ˆly Ï̂ê˛Ó˚ §Çáƒy l# Ï̂ã˛Ó˚ §yÓ˚!î Ï̂ï˛ ï˛y!°Ü˛yÓÂô Ü˛Ó˚y •°–

ê˛yÜ˛yÓ˚ ˆly Ï̂ê˛Ó˚ Ùyl 5 10 20 50 100

ˆly Ï̂ê˛Ó˚ §Çáƒy 10 40 30 25 20

í z̨̨ õ Ï̂Ó˚Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y G ò[˛ Ï̂°á xAÜ˛l Ü˛ Ï̂Ó˚y–

8) !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y˚–

x 5 6  7 8 9 10 12 13 14

f  4 8 14 12 16 6 9 2 4
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9) ~Ü˛!ê˛ !Ü ̨ Ï̂Ü˛ê˛ Ùƒyã˛ÈüÈ~ ≤ÃÌÙ 42 Ó Ï̂° A G B ò Ï̂°Ó˚ Ó˚yl !l¡¨Ó%̨̊ õı

  Ó Ï̂°Ó˚ §Çáƒy 1-6 7-12 13-18 19-24 25-30 31-36 37-42

A ò Ï̂°Ó˚ Ó˚yl 2 1 8 9 4 5 6

B ò Ï̂°Ó˚ Ó˚yl 5 6 2 10 5 6 3

~Ü˛•z x«˛ G ~Ü˛Ü˛ !l Ï̂Î˚ñ ~Ü˛•z ˆ°á Ü˛yà Ï̂ç ò%!ê˛ ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y–

10) ˆÜ˛y Ï̂ly ˆ◊!îÓ˚ ~Ü˛!ê˛ Üœ̨ y§ ˆê˛ Ï̂fiê˛ (50 ~Ó˚ Ù Ï̂ôƒ) 90 çl SÈyeSÈye#Ó˚ ≤ÃyÆ l¡∫Ó˚ !l¡¨Ó)̨̊ õ ı

 l¡∫Ó˚ 16-20 21-25 26-30 31-35 36-40 41-45 46-50

 SÈyeSÈye#Ó˚ §Çáƒy 4 12 18 26 14 10 6

í z̨̨ õ Ï̂Ó˚Ó˚ Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ çlƒ ~Ü˛•z ˆ°á ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ xyÎ˚ï˛ Ï̂°á G ˛õ!Ó˚§Çáƒy Ó•%Ë%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚y–

í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

x!ï˛ §Ç!«˛Æ í z̨_Ó˚

A. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. ˆÓ!¢     2.  112.5     3.  26     4.  13     5.  35.25      6.   13     7.   51

8. 51     9.   21    10.    110

B. §!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1.   b      2.   d     3.  c      4.  a      5. d       6.  a         7.  c       8.   c      9.    d

10.   d

C. ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. 148   2.  53      3. 20      4. 37      5.  3.5      7.  39

8. áyòƒ  3000 ê˛yÜ˛y,   !¢«˛y 2000 ê˛yÜ˛y    9.  35     10.  13

!ÓË˛yàÈüÈá

§Ç!«˛Æ í z̨_Ó˚ òyG ı

1.   ÙôƒÙyl-41,  §Çáƒyà%Ó%̊ Ùyl - 26       2.  16      3.  64.25      4.   45.29       5.  
1

2

1
a

a
x+








6.   11     10.  54

!ÓË˛yàÈüÈà

ò#â≈ í z̨_Ó˚ òyG ı

7.  10        8.   8.75
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xôƒyÎ̊Èü15

§Ω˛yÓly  (PROBABILITY)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l ˛õÓ˚#«˛y !lË≈̨ Ó˚ ˆÜ˛y Ï̂ly âê˛ly •°ñ í z̨=˛ ˛õÓ˚#«˛y°kô !Ü˛S%È §ÇáƒÜ˛ ˛õ!Ó˚ly Ï̂ÙÓ˚ §Ç@˝Ã•–

l ~Ü˛!ê˛ âê˛ly P ~Ó˚ ˛õÓ˚#«˛yÙ)°Ü˛ (emperical) §Ω˛yÓly P(E) !l¡¨Ó)̊̂ Į̈ õ ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

P E( ) =
E ~Ó˚ xl%Ü )̨° ˛≤ÃˆÏã˛T˛yÓ˚ §Çáƒy

ˆÙyê˛ ˛≤ÃˆÏã Į̈T˛y §Çáƒƒy  

l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ âê˛ly E ÈüÈ~Ó˚ §Ω˛yÓly P(E) ~ÓÇ 0 ≤ P(E) ≤1

Ü˛ÈüÈ !ÓË˛yàÈ   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ !Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

A. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ıÈüÈ

1) ~Ü˛!ê˛ !l!Ÿã˛ï˛ âê˛ly âê˛yÓ˚ §Ω˛yÓly •°È  ______  .

2) ~Ü˛!ê˛ x§Ω˛Ó âê˛ly âê˛yÓ˚ §Ω˛yÓly ______.

3) ~Ü˛!ê˛ Ù%oy Ï̂Ü˛ 100 ÓyÓ˚ ê˛§ Ü˛ Ï̂Ó˚ !l¡¨!°!áï˛ Ê˛°yÊ˛° ̨õyGÎ˚y ÎyÎ˚ ̂ •í˛ ı 45ñ ̂ ê˛° : 55 – Ù%oy!ê˛ ê˛§‰ Ü˛ Ï̂Ó˚ ̂ •í  ̨õyGÎ˚yÓ˚ §Ω˛yÓly
•° ____.

4) ò%!ê˛˛  Ù%oy Ï̂Ü  ~Ü˛•z § Ï̂Aà˛ 5 ÓyÓ˚ ê˛§ Ü˛Ó˚y •° ~ÓÇ !l¡¨!°!áï˛ Ê˛°yÊ˛° ˛õyGÎ˚y ˆà°ñ ò%!ê˛ ˆ•í˛ : 3 ÓyÓ˚ó ~Ü˛!ê˛ ˆ•í˛ : 2 ÓyÓ˚–
ï˛y• Ï̂° ~Ü˛!ê˛G ˆ•í˛ ly ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°  _____.

5) ~Ü˛!ê˛ !Ü ̨ Ï̂Ü˛ê˛ ˆá°yÎ˚ ~Ü˛çl Óƒyê˛§‰Ùƒyl 30 Ó° ˆá Ï̂° 6 !ê˛ Óyí z̨u˛y!Ó˚ Ùy Ï̂Ó˚– ï˛yÓ˚ myÓ˚y Óyí z̨u˛y!Ó˚ ÙyÓ˚yÓ˚ §Ω˛yÓly •°È _____.

6) !ï˛l!ê˛ Ù%oy Ï̂Ü˛ ~Ü˛ Ï̂e ê˛§‰ Ü˛ Ï̂Ó˚ !ï˛l!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly •° ____.

7) !ï˛l!ê˛ ˛õy¢y ~Ü˛ Ï̂e !l Ï̂«˛˛õ Ü˛Ó˚y •°– ˛õy¢yÓ˚ í z̨̨ õ Ï̂Ó˚Ó˚ !Ó®%à%̂ Ï°yÓ˚ §Ù!T˛  17 •GÎ˚yÓ˚ §Ω˛yÓly •° _____.

8) ò%!ê˛ ˛õy¢y !l Ï̂«˛˛õ Ü˛Ó˚y •°– ˛õy¢yÓ˚ í z̨̨ õ Ï̂Ó˚Ó˚ !Ó®%à%̂ Ï°yÓ˚ §Ù!T˛ 11 •ÓyÓ˚ §Ω˛yÓly •°  _____.

9) ‘PROBABILITY’ ¢∑!ê˛ • Ï̂ï˛ ~Ü˛!ê˛ x«˛Ó˚ Î Ï̂ÌFSÈË˛y Ï̂Ó ˆlGÎ˚y •°– x«˛Ó˚!ê˛ vowel •GÎ˚yÓ˚ §Ω˛yÓly •° _____.

10. ~Ü˛!ê˛ xyÓ•yGÎ˚y ˆÜ˛ Ï̂wÓ˚ (weather station) ˛õ)Ó≈yË˛y§ xl%§y Ï̂Ó˚ ˛õ)ÓÓï˛#≈  250 !ò Ï̂lÓ˚ Ù Ï̂ôƒ 200 !ò Ï̂lÓ˚ ˛õ)Ó≈yË˛y§ §!ë˛Ü˛
!SÈ°– ï˛y• Ï̂° ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ò Ï̂lÓ˚ ˛õ)Ó≈yË˛y§ §!ë˛Ü˛ •GÎ˚yÓ˚ §Ω˛yÓly •° _____.

B. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛Ó˚ ı

1) !°˛õ •zÎ˚yÓ˚ lÎ˚ñ ~Ùl ~Ü˛!ê˛ ÓÍ§ Ï̂Ó˚ 53!ê˛ ÙAà°ÓyÓ˚ Óy  53 !ê˛ Ó%ôÓyÓ˚ ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

a)  
1

7
     b)  

2

7
     c)  

3

7
     d) ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–
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2) !ï˛l!ê˛ Ù%oy ~Ü˛ Ï̂e 200 ÓyÓ˚ ê˛§‰ Ü˛Ó˚y •°– 72 ÓyÓ˚ 2 !ê˛ Ü˛ Ï̂Ó˚ ˆ•í˛ ~ Ï̂§ Ï̂SÈ– ï˛y• Ï̂° 2 !ê˛ ˆ•í˛ xy§yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)  
1

25
    b)  

2

25
    c)  

7

25
     d)  

9

25

3. ~Ü˛!ê˛ Óƒy Ï̂à 4 !ê˛ °y° Ó° G 2 !ê˛ •°%ò Ó° xy Ï̂SÈ– Óƒy Ï̂àÓ˚ !ò Ï̂Ü˛ ly ï˛y!Ü˛ Ï̂Î˚ñ Óƒyà ˆÌ Ï̂Ü˛  1 !ê˛ Ó° ˆlGÎ˚y •°– Ó°!ê˛ °y°

•GÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)
1

3
      b)  

2

3
      c)  

5

6
      d)  

1

6

4. ~Ü˛!ê˛ °ê˛y!Ó˚ ˆÜ˛y¡õy!lÓ˚  1000 !ê˛!Ü˛ Ï̂ê˛Ó˚ í z̨̨ õÓ˚ 5 !ê˛ ≤Ãy•zç xy Ï̂SÈ– ï˛y• Ï̂° ~Ü˛!ê˛ ≤Ãy•zç ˆçï˛yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)
199

200
    b)  

1

200
    c)  

198

200
     d)  ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

5. ~Ü˛!ê˛ ˛õy¢y ~Ü˛ÓyÓ˚ !l Ï̂«˛˛õ Ü˛Ó˚y •°ñ  3 Óy 4  ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)
1

6
    b) 

2

3
     c)   

1

2
    d)  

1

3

6. 1 ˆÌ Ï̂Ü˛ 50 ˛õÎ≈hs˝ §Çáƒy ˆ°áy  50!ê˛ !ê˛!Ü˛ê˛ ~Ü˛!ê˛ Óy Ï̂: Ó˚yáy •°– ~ál Óy: ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ !ê˛!Ü˛ê˛ ï%̨ ° Ï̂° !ê˛!Ü˛ Ï̂ê˛Ó˚ í z̨̨ õÓ˚ ˆ°áy

§Çáƒy!ê˛ ˆÙÔ!°Ü˛ •GÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)   
13

50
 b)  

3

10
    c)   

17

50
    d)  ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

7. ~Ü˛!ê˛ !°!˛õ•zÎ˚y Ï̂Ó˚ 53 !ê˛ Ó˚!ÓÓyÓ˚ ÌyÜ˛yÓ˚ §Ω˛yÓly •°–

a)    
1

7
    b)  

3

7
     c)  

2

7
     d) ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

8. ~Ü˛!ê˛ ˛õy¢y ~Ü˛ÓyÓ˚ !l Ï̂«˛˛õ Ü˛Ó˚y •°– ï˛y• Ï̂° 2 ~Ó˚ à%!îï˛Ü˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)
1

6
    b)  

2

3
    c)  

1

2
     d)  

1

3

9.  1 ̂ Ì Ï̂Ü˛ 25 ̨õÎ≈hs˝ §Çáƒy ̂ °áy Ü˛yí≈̨  à%̂ Ï°y Ï̂Ü˛ ~ Ï̂°y Ï̂Ù Ï̂°yË˛y Ï̂Ó ̂ Ù¢y Ï̂ly •° ~ÓÇ ~Ü˛!ê˛ Óy Ï̂: Ó˚yáy •°– ~Ü˛!ê˛ Ü˛yí≈̨  Î Ï̂ÌFSÈË˛y Ï̂Ó

Óy: ˆÌ Ï̂Ü˛ ˆï˛y°y •°– Ü˛y Ï̂í≈̨  !°áy §Çáƒy!ê˛ 4 !ò Ï̂Î˚ !ÓË˛yçƒ •GÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a)
8

25
    b)  

9

25
    c)  

6

25
     d)  

3

25

10.  Ë˛y Ï̂°yË˛y Ï̂Ó ˆÙ¢y Ï̂ly 52!ê˛ Ü˛y Ï̂í≈̨ Ó˚ ~Ü˛!ê˛ ï˛y Ï̂§Ó˚ ˛õƒy Ï̂Ü˛ê˛ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ï˛y§ ï%̨ ° Ï̂° ~!ê˛ ˆê˛E˛y •GÎ˚yÓ˚ §Ω˛yÓlyÈüüüÈ

a)
1

13
    b)  

12

13
    c)  

13

52
     d)  ~à%̂ Ï°yÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

C. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. ~Ü˛!ê˛ âê˛ly ly âê˛yÓ˚ §Ω˛yÓly  0.56 • Ï̂° âê˛ly!ê˛ âê˛lyÓ˚ §Ω˛yÓly Ü˛ï˛⁄
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2. °y° G l#° Ó° Ó˚yáy Óƒyà ̂ Ì Ï̂Ü˛ ~Ü˛!ê˛ °y° Ó° ï%̨ Ï̂° ̂ lGÎ˚yÓ˚ §Ω˛yÓly •° x
2

 – Î!ò ~Ü˛!ê˛ l#° Ó° ̂ ï˛y°yÓ˚ §Ω˛yÓly 
2

3
 •Î˚ñ

ï˛y• Ï̂°  x ~Ó˚ Ùyl !lî≈Î˚ Ü˛Ó˚–

3. ~Ü˛!ê˛ Óy Ï̂: 50 !ê˛ ÓŒê%̨  G 150 !ê˛ lyê˛ Ó˚yáy xy Ï̂SÈ– ˛õÓ˚#«˛y Ü˛ Ï̂Ó˚ ˆòáy ˆà° x Ï̂ô≈Ü˛ ÓŒê%̨  G ly Ï̂ê˛ Ù!Ó˚ã˛y ˛õ Ï̂í ¸̨̂ ÏSÈ– ~ál Î!ò

Î Ï̂ÌFSÈË˛y Ï̂Ó ~Ü˛!ê˛ ˛lyê˛ Óy ÓŒê%̨  ˆï˛y°y •Î˚ñ ˆ§ê˛yÓ˚ Ù!Ó˚ã˛y ˛õÓ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

4. 9 ˆÌ Ï̂Ü˛ 12 ÓÍ§Ó˚ ÓÎ˚§# 364 çl !¢¢%Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ §Ù#«˛y ã˛y°y Ï̂ly •Î˚ ~ÓÇ ˆòáy ÎyÎ˚ ˆÎ 91 çl xy°%ÈüÈ!ã˛˛õ‰§ ˆá Ï̂ï˛

Ë˛y°Óy Ï̂§– Î!ò Î Ï̂ÌFSÈË˛y Ï̂Ó ~Ü˛çl !¢¢%̂ ÏÜ˛ !lÓ≈yã˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° ï˛yÓ˚ xy°% !ã˛˛õ§‰ ˛õSÈ® ly Ü˛Ó˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

5. ~Ü˛!ê˛ Óƒy Ï̂à x !ê˛ §yòyñ y !ê˛ °y° G z !ê˛ l#° Ó° xy Ï̂SÈ– Î!ò Ó° Î Ï̂ÌFSÈË˛y Ï̂Ó Óƒyà ˆÌ Ï̂Ü˛ ˆï˛y°y •Î˚ñ ˆï˛y°y Ó°!ê˛ l#° •GÎ˚yÓ˚

§Ω˛yÓly Ü˛ï˛⁄

6. 642 ç Ï̂lÓ˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ §Ù#«˛yÎ˚ ˆòáy ˆà° 514 ç Ï̂lÓ˚ •y•zfl%Ò Ï̂°Ó˚ §y!ê≈̨ !Ê˛ Ï̂Ü˛ê˛ xy Ï̂SÈ– Î!ò ~Ü˛çl Ï̂Ü˛ Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l

Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° ï˛yÓ˚ •y•zfl%Ò Ï̂°Ó˚ §y!ê≈̨ !Ê˛ Ï̂Ü˛ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

7. ~Ü˛!ê˛ ˛õy¢y !l Ï̂«˛˛õ Ü˛ Ï̂Ó˚ 4 Óy 5 ly ˛õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

8. ~Ü˛!ê˛ !Óï˛Ü≈̨  §Ë˛yÎ˚ xÇ¢@˝Ã•îÜ˛yÓ˚# 35 çÏl !¢«˛yÌ#≈Ó˚ Ù Ï̂ôƒ 10 çl Óy!°Ü˛y– ~•z §Ë˛yÎ˚ !Ó Ï̂çï˛y Óy°Ü˛ • Ï̂Óñ ï˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

9. Ùƒy Ï̂lçyÓ˚ ̨õ Ï̂òÓ˚ çlƒ 15 çl ≤ÃyÌ#≈ •zrê˛yÓ˚!Ë˛í z̨ !ò Ï̂Î˚̂ ÏSÈl Îy Ï̂òÓ˚ Ù Ï̂ôƒ 8 çl xÓ§Ó˚≤ÃyÆ ̃ §!lÜ˛ñ  4 çl xÓ§Ó˚≤ÃyÆ ≤Ãôyl!¢«˛Ü˛

~ÓÇ 3 çl xlƒ !ÓË˛y Ï̂àÓ˚– ~Ü˛çl xÓ§Ó˚≤ÃyÆ ˜§!lÜ˛ !lÓ≈y!ã˛ï˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

10. ~Ü˛!ê˛ ̂ ◊!îÓ˚ 35 çl SÈy Ï̂eÓ˚ Ù Ï̂ôƒ 21 çl x Ï̂ê˛y Ï̂ÙyÓy•z° •z!O!lÎ˚y!Ó˚Ç ~ÓÇ Óy!Ü˛Ó˚y !Ê˛lyl!§Î˚y° Ùƒy Ï̂lç Ï̂Ù Ï̂rê˛Ó˚ çlƒ Ù Ï̂lyl#ï˛
• Ï̂Î˚̂ ÏSÈ– ~ál ~Ü˛çl SÈye Ï̂Ü˛ !lÓ≈yã˛l Ü˛Ó˚̂ Ï° ï˛yÓ˚ !Ê˛lyl!§Î˚y° Ùƒy Ï̂lç Ï̂Ù Ï̂rê˛Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

áÈüÈ!ÓË˛yàÈ å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä
§Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

1) ò%!ê˛ Ù%oy ~Ü˛ Ï̂e 360 ÓyÓ˚ ê˛§‰ Ü˛Ó˚y • Ï̂Î˚!SÈ°– Úò%!ê˛ ˆê˛°Û í z̨ë˛yÓ˚ §Çáƒy Ú~Ü˛!ê˛G ˆê˛° lÎ˚Û ~Ó˚ !ï˛là%î ~ÓÇ Ú~Ü˛!ê˛ ˆê˛°Û ~Ó˚ §Çáƒy

Ú~Ü˛!ê˛G ˆê˛° lÎ˚Û §ÇáƒyÓ˚ !mà%î !SÈ°– ï˛y• Ï̂° ò%!ê˛ ˆê˛° ˛õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

2) ~Ü˛!ê˛ ï˛y Ï̂§Ó˚ ̨õƒy Ï̂Ü˛ê˛ • Ï̂ï˛ 10 !ê˛ Ü˛yí≈̨  Î Ï̂ÌFSÈË˛y Ï̂Ó ̂ ï˛y°y •° ~ÓÇ ~ Ï̂°y Ï̂Ù Ï̂°y Ë˛y Ï̂Ó  ̂ Ù¢y Ï̂ly •°– Ü˛y Ï̂í≈̨ Ó˚ í z̨̨ õ Ï̂Ó˚Ó˚ §Çâƒyà%̂ Ï°y

!l¡¨Ó)̨̊ õ  :  6, 5, 3, 9, 7, 6, 4, 2, 8, 2

í z̨̨ õ Ï̂Ó˚Ó˚ Ü˛yí≈̨ à%̂ Ï°y ˆÌ Ï̂Ü˛ 5 ~Ó˚ x!ôÜ˛ Ùy Ï̂lÓ˚ ~Ü˛!ê˛ Ü˛yí≈̨  ˆï˛y°yÓ˚ §Ω˛yÓly Ü˛ï˛ ~ÓÇ ˆçyí ¸̨ §Çáƒy ˆ°áy ~Ü˛!ê˛ Ü˛yí≈̨  ˆï˛y°yÓ˚

§Ω˛yÓly Ü˛ï˛⁄

3) ~Ü˛!ê˛ Óƒy Ï̂à 4 !ê˛ °y° Ó°ñ 6 !ê˛ §Ó%ç Ó° G !Ü˛S%È §yòy Ó° xy Ï̂SÈ– ~Ü˛!ê˛ Ó° Óƒyà ˆÌ Ï̂Ü˛ Î Ï̂ÌFSÈË˛y Ï̂Ó ï%̨ ° Ï̂° ˆ§!ê˛ §yòy ly

•GÎ˚yÓ˚ §Ω˛yÓly •° 
2

3
– Óƒyà!ê˛ Ï̂ï˛ §yòy Ó Ï̂°Ó˚ §Çáƒy Ü˛ï˛⁄

4) ~Ü˛!ê˛ Óy Ï̂: 10 !ê˛ e%!ê˛ !Ó•#l ~ÓÇ !Ü˛S%È e%!ê˛ Î%=˛ ÓyÕ∫ Ó˚̂ ÏÎ˚̂ ÏSÈ– Î!ò Óy: ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ e%!ê˛Î%=˛ ÓyÕ∫ !lÓ≈yã˛ Ï̂lÓ˚ §Ω˛yÓly  
2

7
 •Î˚ñ

ï˛y• Ï̂° Óy Ï̂:Ó˚ e%!ê˛ Î%=˛ Óy Ï̂Õ∫Ó˚ §Çáƒy Ü˛ï˛⁄

5) 150 ÓyÓ˚ ~Ü˛!ê˛ ˛õy¢y S%È Ï̂í ¸̨ñ 76 ÓyÓ˚  ‘2’ ˛õyGÎ˚y ˆà Ï̂°y– ˛õy¢yÓ˚ Î Ï̂ÌFSÈË˛y Ï̂Ó ˆÜ˛y Ï̂ly !l Ï̂«˛ Į̈̂ õ 2 ly ˛õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛Èï˛⁄
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6) ò%!ê˛ ˛õy¢y ~Ü˛ Ï̂e ~Ü˛•z §Ù Ï̂Î˚ !l Ï̂«˛˛õ Ü˛Ó˚y •°– ˛õy¢ym Ï̂Î˚Ó˚ í z̨̨ õ Ï̂Ó˚Ó˚ §Çáƒyà%̂ Ï°yÓ˚ §Ù!T˛ 9 ~Ó˚ ˆÓ!¢ • Ï̂Ó ~Ó˚ §Ω˛yÓly Ü˛ï˛⁄

7) ~Ü˛!ê˛ !Ü ̨ Ï̂Ü˛ê˛ ˆá°yÎ˚ñ ~Ü˛çl Óƒyê˛§Ùƒyl 40 Ó Ï̂° 5 ÓyÓ˚ Óyí z̨u˛y!Ó˚ Ùy Ï̂Ó˚– ˆÜ˛y Ï̂ly ~Ü˛!ê˛ Ó Ï̂° ï˛yÓ˚ Óyí z̨u˛y!Ó˚ ly ÙyÓ˚yÓ˚ §Ω˛yÓly

Ü˛ï˛⁄

8) 7 ˆÌ Ï̂Ü˛  49 ˛õÎ≈hs˝ §Çáƒy ˆ°áy  Ü˛yí ≈̨à%̂ Ï°y ~Ü˛!ê˛ Óy Ï̂: ˆÓ˚̂ Ïá ~ Ï̂°y Ï̂Ù Ï̂°y Ë˛y Ï̂Ó ˆÙ¢y Ï̂ly •°–  Óy: ˆÌ Ï̂Ü˛  1 !ê˛ Ü˛yí≈̨

Î Ï̂ÌFSÈË˛y Ï̂Ó ï%̨ ° Ï̂°ÈüüüÈ

i) ˆ§!ê˛ ˆÙÔ!°Ü˛ §Çáƒy •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

ii) ˆ§!ê˛ 7 ~Ó˚ à%!îï˛Ü˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

9) lÓÙ ̂ ◊!îÓ˚ à!îï˛ Ó•ẑ ÏÎ˚Ó˚ 15 !ê˛ xôƒyÎ˚ xy Ï̂SÈ– à!î Ï̂ï˛Ó˚ !¢«˛Ü˛ ~Ü˛çl !¢«˛yÌ#≈̂ ÏÜ˛ xy°yòy xy°yòy !fl‘̂ Į̈ õ ≤Ã!ï˛!ê˛ xôƒy Ï̂Î˚Ó˚ lyÙ

!°á Ï̂ï˛ Ó° Ï̂°l– ï˛yÓ˚̨ õÓ˚ !ï˛!l !fl‘̨ õà%̂ Ï°y Ï̂Ü˛ ~ Ï̂°y Ï̂Ù Ï̂°yË˛y Ï̂Ó !Ù!¢ Ï̂Î˚ ~Ü˛!ê˛ Óy Ï̂: Ó˚yá Ï̂°l– !ï˛!l ~Ü˛çl !¢«˛yÌ#≈̂ ÏÜ˛ ˆí˛ Ï̂Ü˛

~Ü˛!ê˛ !fl‘̨ õ ï%̨ ° Ï̂ï˛ Ó° Ï̂°l– ˆï˛y°y !fl‘̨ õ!ê˛

i)  çƒy!Ù!ï˛   ii)  Ó#çà!îï˛ xôƒyÎ˚  •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

[çƒy!Ù!ï˛Ó˚ xôƒyÎ˚ §Çáƒy 5, Ó#çà!î Ï̂ï˛Ó˚ xôƒyÎ˚ §Çáƒy 2]

10) 1 ˆÌ Ï̂Ü˛ 100 ˛õÎ≈hs˝ §ÇáƒyÓ˚ Ù Ï̂ôƒ Î Ï̂ÌFSÈË˛y Ï̂Ó ~Ü˛!ê˛ §Çáƒy ˛õSÈ® Ü˛Ó˚y •°– §Çáƒy!ê˛ 4 Óy 6 myÓ˚y !ÓË˛yçƒ •ÓyÓ˚ §Ω˛yÓly Ü˛ï˛⁄

àÈüÈ!ÓË˛yàÈ  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈  í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!°

1. ˛~Ü˛!ê˛ xM˛ Ï̂°Ó˚ 25 ˛!ê˛ Óy!í ¸̨̂ Ïï˛ §Ó˚ÓÓ˚y•Ü,̨ ï˛ ò%̂ ÏôÓ˚ ˜ò!lÜ˛ áÓ˚ã˛ !l¡¨Ó)̨̊ õ

 ˛áÓ˚ã˛ åê˛yÜ˛yÎ˚ä ˛Óy!í ¸̨Ó˚ §Çáƒy

40–50 4

50–60 5

60–70 3

70–80 5

80–90 2

90-100 6

Î!ò ~Ü˛!ê˛ Óy!í ¸̨ Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ï˛y• Ï̂° !l¡¨!°!áï˛ §Ω˛yÓlyà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

a) Óy!í ¸̨!ê˛Ó˚ ˜ò!lÜ˛ ò%̂ ÏôÓ˚ áÓ˚ã˛ 60 ê˛yÜ˛y ˆÌ Ï̂Ü˛ 80 ê˛yÜ˛yÓ˚ Ù Ï̂ôƒ Ìy Ï̂Ü˛–

b) Óy!í ¸̨!ê˛Ó˚ ò%̂ ÏôÓ˚ çlƒ ˜ò!lÜ˛ áÓ˚ã˛ §Ó≈y!ôÜ˛ 69 ê˛yÜ˛y

c) Óy!í ¸̨!ê˛Ó˚ ò%̂ ÏôÓ˚ çlƒ ˜ò!lÜ˛ áÓ˚ã˛ 50 ê˛yÜ˛yÓ˚ Ü˛Ù–

2. !Ó!Ë˛ß¨ ˛õÎ≈ê˛l ˆÜ˛ Ï̂w ˆ˛õÑÔSÈy Ï̂lyÓ˚ çlƒ ~Ü˛!ê˛ ºÙî §ÇfiÌyÓ˚ Óy§à%!° Ï̂Ü˛ ã˛y°y Ï̂lyÓ˚ çlƒ 100 çl í»̨ y•zË˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏSÈl– !l Ï̂¡¨ ≤Ãò_
ï˛y!°Ü˛yÎ˚ ~Ü˛!ê˛ !l!ò≈T˛ ò)Ó˚c å!Ü˛!Ù Ï̂ï˛ x!ï˛Ü ̨ Ï̂ÙÓ˚ ˛õÓ˚ !Ó◊yÙÓ˚ï˛ í»̨ y•zË˛yÓ˚̂ ÏòÓ˚ §Çáƒy ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈ–

ò)Ó˚c å!Ü˛!Ù Ï̂ï˛ä 80 !Ü˛!Ù ˛õÓ˚ 115 !Ü˛!Ù ˛õÓ˚ 155 !Ü˛!Ù ˛õÓ˚ 200 !Ü˛!Ù ˛õÓ˚

í»̨ y•zË˛y Ï̂Ó˚Ó˚ §Çáƒy 13 47 30 10
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Î!ò ~Ü˛çl í»̨ y•zË˛yÓ˚̂ ÏÜ˛ Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° !l¡¨!°!áï˛ ˆ«˛ Ï̂eÓ˚ §Ω˛yÓlyà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

a) í»̨ y•zË˛yÓ˚ 80 !Ü˛!Ù ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ˛õÓ˚ !Ó◊yÙ Ü˛ Ï̂Ó˚–

b) í»̨ y•zË˛yÓ˚̨ 115 !Ü˛!Ù ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ˛õÓ˚ !Ó◊yÙ Ü˛ Ï̂Ó˚–

c) í»̨ y•zË˛yÓ˚̨  155 !Ü˛!Ù ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ˛õÓ˚ !Ó◊yÙ Ü˛ Ï̂Ó˚–

d) í»̨ y•zË˛yÓ˚̨  200 !Ü˛!Ù ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚yÓ˚ ˛õÓ˚ !Ó◊yÙ Ü˛ Ï̂Ó˚–

3. ˛ºÙ Ï̂îÓ˚ çlƒñ 1500 ˛Ùyl%£Ï ˆÎ !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ˛õ!Ó˚Ó• Ï̂îÓ˚ Ùyôƒ Ï̂Ù ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚l ï˛y !l¡¨Ó)̨̊ õ ı

˛˛õ!Ó˚Ó• Ï̂îÓ˚ ÙyôƒÙ ˛Ùyl%̂ Ï£ÏÓ˚ §Çáƒy

˛§y•ẑ ÏÜ˛° 250

˛fl%Òê˛yÓ˚ 400

˛ˆSÈyê˛ ày!í ¸̨ 270

˛Óy§ 220

˛ˆê ∆̨l 260

 ˛˛õ!Ó˚Ó• Ï̂îÓ˚ ÙyôƒÙ SÈyí ¸̨y 100

˛ˆÜ˛y Ï̂ly ~Ü˛çl ˆ°yÜ˛ Ï̂Ü˛ !lÓ≈yã˛l Ü˛Ó˚y • Ï̂°ñ !ï˛!l

a) ˛ày!í ¸̨ Óy fl%Òê˛yÓ˚ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚l ï˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) ˛¢%ô%Ùye §y•ẑ ÏÜ˛° ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚lñ ï˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) ˛˛õ!Ó˚Ó• Ï̂îÓ˚ çlƒ Ü˛Ù˛õ Ï̂«˛ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ÙyôƒÙ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚l⁄

4. ˛!ï˛l!ê˛ Ù%oy ~Ü˛ Ï̂e 180 ˛ÓyÓ˚ ê˛§‰ Ü˛Ó˚y •°– ˆòáy ˆà° Ú3 ˛!ê˛ ˆê˛°Û 34 ˛ÓyÓ˚ñ Ú2 ˛!ê˛ ˆê˛°Û 55 ˛ÓyÓ˚ñ Ú1 ˛!ê˛ ˆê˛°Û 72 ˛ÓyÓ˚ ~ÓÇ

ˆÜ˛y Ï̂ly ˆê˛°‰ lÎ˚Û  19 ˛ÓyÓ˚ ~ Ï̂§ Ï̂SÈ–

(a)  Ú3 ˛!ê˛ ˆê˛°Û   (b)  Ú2 ˛!ê˛ ˆê˛°Û    (c)   Ú1 ˛!ê˛ ˆê˛°Û    (d) Ú¢)lƒ ˆê˛°Û ÈüüüÈ˛õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

5. l# Ï̂ã˛Ó˚ ï˛y!°Ü˛y!ê˛ Ï̂ï˛ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ˆ◊!îÓ˚ 50 çl !¢«˛yÌ#≈Ó˚ ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ ¢ï˛Ü˛Ó˚y l¡∫Ó˚ ˆòGÎ˚y xy Ï̂SÈ–

¢ï˛Ü˛Ó˚y l¡∫Ó˚ 0-15  15-30  30-45  45-60  60-75 75 ~Ó˚ x!ôÜ˛

!¢«˛yÌ#≈Ó˚ §Çáƒy 6 10 10 14 6 4

~•z ˆ◊!îÓ˚ ~Ü˛çl !¢«˛yÌ#≈̂ ÏÜ˛ Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •°–

a) ï˛yÓ˚ ≤ÃyÆ l¡∫Ó˚ 15% ~Ó˚ Ü˛Ù •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) ï˛yÓ˚ ≤ÃyÆ l¡∫Ó˚ 60% Óy ï˛yÓ˚ ˆÓ!¢ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) ï˛yÓ˚ ≤ÃyÆ l¡∫Ó˚ 45% Óy ï˛yÓ˚ ˆÓ!¢ !Ü˛v 60% ~Ó˚ Ü˛Ù •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄
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6. ~Ü˛!ê˛ •y§˛õyï˛y Ï̂° !ã˛!Ü˛Í§yÓ˚ï˛ 300 çl ˆÓ˚yà#Ó˚ ÓÎ˚§ åÓÍ§ Ï̂Ó˚ä !l¡¨Ó)̨̊ õ ı

ÓÎ˚§ åÓÍ§ Ï̂Ó˚ä 10-20  20-30  30-40  40-50  50-60  60-70

ˆÓ˚yà#Ó˚ §Çáƒy 80 40 50 70 40 20

~Ü˛çl ˆÓ˚yà# Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •°–

a) ï˛yÓ˚ ÓÎ˚§ 10 ÓÍ§Ó˚ Óy ï˛yÓ˚ x!ôÜ˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) ï˛yÓ˚ ÓÎ˚§ 10 ÓÍ§ Ï̂Ó˚Ó˚ Ü˛Ù •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) ï˛yÓ˚ ÓÎ˚§ 70 ÓÍ§ Ï̂Ó˚Ó˚ x!ôÜ˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

d) ï˛yÓ˚ ÓÎ˚§ 70 ÓÍ§Ó˚ Óy ï˛yÓ˚ Ü˛Ù  •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

7. l# Ï̂ã˛Ó˚ ò[˛ Ï̂°á!ê˛ ~Ü˛!ê˛ !Óòƒy° Ï̂Î˚Ó˚ !Ó!Ë˛ß¨ ˆ◊!î Ï̂ï˛ ˛õyë˛Ó˚ï˛ !¢«˛yÌ#≈Ó˚ §Çáƒy ≤Ãò¢≈l Ü˛ Ï̂Ó˚–

˛≤ÃyÌ!ÙÜ˛ !ÓË˛y Ï̂àÓ˚ Óy!£Ï≈Ü˛ xl%¤˛y Ï̂l lÓÙ G ò¢Ù ˆ◊!îÓ˚ !¢«˛yÌ#≈̂ ÏòÓ˚ ¢,C°yÓ˚«˛yÓ˚ òy!Î˚cñ §ÆÙ G xT˛Ù ˆ◊!îÓ˚ !¢«˛yÌ#≈̂ ÏòÓ˚
Ó§yÓ˚ ÓƒÓfiÌy˛õlyÓ˚ òy!Î˚c G £Ï¤˛ ˆ◊!îÓ˚ !¢«˛yÌ#≈̂ ÏòÓ˚ ≤Ãôyl x!ï˛!Ì Ï̂Ü˛ ÓÓ˚î Ü˛Ó˚yÓ˚ òy!Î˚c ˆòGÎ˚y •°–

~•z !¢«˛yÌ#≈̂ ÏòÓ˚ Ù Ï̂ôƒ ~Ü˛çl Ï̂Ü˛ Î!ò Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° ï˛yÓ˚

a) Ó§yÓ˚ ÓƒÓfiÌy˛õly Ü˛Ó˚yÓ˚ òy!Î˚c≤ÃyÆ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) ò¢Ù ˆ◊!îÓ˚ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) x!ï˛!Ì ÓÓ˚î Ü˛!Ù!ê˛Ó˚ §ò§ƒ •ÓyÓ˚  §Ω˛yÓly Ü˛ï˛⁄

8. !Óàï˛ 200 !ò Ï̂lñ ~Ü˛!ê˛ ˆÙ!¢l myÓ˚y í z̨Í˛õß¨ e%!ê˛Î%=˛ Ó›Ó˚ §Çáƒy !l¡¨Ó)̨̊ õ ı

  e%!ê˛Î%=˛ Ó›Ó˚

  §Çáƒy
0  1  2  3  4 5 6  7 8 9 10 11 12 13

   !òˆÏlÓ˚ §Çáƒy 50 32 22 18 12 12 10   10 10 8 6 6 2 2
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a) xyàyÙ#Ü˛y° í z̨Í˛õy!òï˛ Ó› e%!ê˛ Ù%=˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) xyàyÙ#Ü˛y° í z̨Í˛õy!òï˛ Ó›Ó˚ Ù Ï̂ôƒ Ü˛Ù˛õ Ï̂«˛ ~Ü˛!ê˛  e%!ê˛ Î%=˛ • Ï̂Óñ ï˛yÓ˚  §Ω˛yÓly Ü˛ï˛⁄

c) xyàyÙ#Ü˛y° í z̨Í˛õy!òï˛ Ó›Ó˚ Ù Ï̂ôƒ 5!ê˛Ó˚ ˆÓ!¢ e%!ê˛ Î%=˛ ly •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

d) xyàyÙ#Ü˛y° í z̨Í˛õy!òï˛ Ó›Ó˚ Ù Ï̂ôƒ 13!ê˛Ó˚ ˆÓ!¢ e%!ê˛ Î%=˛ ly •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

9.  ~Ü˛!ê˛ §y¡±!ï˛Ü˛ §Ù#«˛yÎ˚ ˆòáy ˆà° ˆÜ˛y Ï̂ly ~Ü˛!ê˛ Ü˛yÓ˚áylyÎ˚ Ü˛Ù≈Ó˚ï˛ ◊!ÙÜ˛ Ï̂òÓ˚ ÓÎ˚̂ Ï§Ó˚ !ÓË˛yçl !l¡¨Ó)̨̊ õ ı

 ÓÎ˚§ åÓÍ§ Ï̂Ó˚ä 20-29  30-39  40-49  50-59 60 ÓSÈÓ˚ Óy ï˛yÓ˚ x!ôÜ˛

 ◊!Ù Ï̂Ü˛Ó˚ §Çáƒy 38 27 86 46 3

Î!ò ~Ü˛çl ◊!ÙÜ˛  Î Ï̂ÌFSÈË˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° ï˛yÓ˚

a) 40 ÓÍ§Ó˚ Óy ~Ó˚ x!ôÜ˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

b) 40 ÓÍ§ Ï̂Ó˚Ó˚  Ü˛Ù˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) 30-39 ÓÍ§ Ï̂Ó˚Ó˚ Ù Ï̂ôƒ ÓÎ˚§˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

d) 60 ÓÍ§ Ï̂Ó˚Ó˚ l# Ï̂ã˛ !Ü˛v  39 ÓÍ§ Ï̂Ó˚Ó˚ x!ôÜ˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

10. ~Ü˛!ê˛ ̂ Ü˛y¡õy!l ̨õ!Ó˚Óy Ï̂Ó˚Ó˚ xyÎ˚ ~ÓÇ Óy!í ¸̨̂ Ïï˛ ̂ ê˛!°!Ë˛¢Ïl ̂ § Ï̂ê˛Ó˚ §Çáƒy !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒ Î Ï̂ÌFSÈË˛y Ï̂Ó 4000 Óy!í ¸̨ !lÓ≈yã˛l Ü˛ Ï̂Ó˚
G §Ù#«˛y ã˛y°yÎ˚– §Ù#«˛yÎ˚ ≤ÃyÆ ï˛Ìƒ !l¡¨Ó)̨̊ õ ı

≤Ã!ï˛!ê˛ Óy!í ¸̨̂ Ïï˛ ˆê˛!°!Ë˛¢l ˆ§ Ï̂ê˛Ó˚ §Çáƒy
Ùy!§Ü˛ xyÎ˚ (ê˛yÜ˛y)

0  1  2  2 ~Ó˚ ˆÓ!¢

10,000 ê˛yÜ˛yÓ˚ Ü˛Ù 20 80 10 0

10,000 – 14999 10 240 60 0

15000 – 19999 0 380 120 30

20000 – 24999 0 520 370 80

25000 Óy ï˛yÓ˚ x!ôÜ˛ 0 1100 760 220

~Ü˛!ê˛ Óy!í ¸̨ !lÓ≈yã˛l Ü˛Ó˚y •°– Óy!í ¸̨!ê˛Ó˚ÈüüüÈ

a) ˛õy!Ó˚Óy!Ó˚Ü˛ Ùy!§Ü˛ xyÎ˚ 10,000 ê˛yÜ˛y ÈÈüü 14,999 ê˛yÜ˛y G ¢%ô%Ùye 1!ê˛ ˆê˛!°!Ë˛¢l ˆ§ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly
Ü˛ï˛⁄

b) ˛õy!Ó˚Óy!Ó˚Ü˛ Ùy!§Ü˛ xyÎ˚  25,000 ê˛yÜ˛y Óy ï˛yÓ˚ x!ôÜ˛ ~ÓÇ  2 !ê˛ ˆê˛!°!Ë˛¢l ˆ§ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) ˆÜ˛y Ï̂ly ˆê˛!°!Ë˛¢l ˆ§ê˛ ly ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄
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í˛z_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yàÈ

A. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

(1) 1   (2)  0  (3)  0.45    (4)  0  (5)   
1

5
    (6)  

1

8
(7)  

1

72
   (8)  

1

18
  (9)  

4

11
  (10)  0.8

B. §!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚yÈ ı

(1) b    (2)  d   (3)  b    (4)  b    (5)  d    (6)  b    (7)  c   (8) c    (9)  c   (10) a

C. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

(1) 0.44   (2)  
2

3
    (3)  

1

2
  (4)  0.75   (5)   

z

x y z+ +   (6)  0.8006    (7)  
2

3
  (8)  

5

7
   (9) 

8

15

(10)   
2

5

áÈüÈ!ÓË˛yàÈ

(1)  
1

2
  (2)  

1

2
, 

3

5
    (3)  5    (4)   4   (5)  

37

75
   (6)  

1

6
   (7)  

7

8
   (8) i)  

12

43
  ii)  

7

43

(9)    i) 
1

3
  ii)  

2

15
   (10)  

33

100

àÈüÈ!ÓË˛yàÈÈ

(1)  a)  
8

25
   b)  

12

25
  c)  

4

25
(2)   a)  

13

100
   b) 

47

100
    c )  

30

100
  d)  

1

10

(3)   a)  0.447    b)  0.167   c)  0.933 (4)   a) 0.189    b) 0.306   c)  0.4  d)  0.106

(5)   a) 0.12     b)  0.20    c)  0.28 (6)   a) 1     b)  0    c) 0   d)  1

(7)   a)  0.449  b) 0.137    c)  0.268 (8)   a)  0.25    b)   0.75   c)  0.73   d)  1

(9) a) 0.675    b) 0.325   c) 0.135    d)  0.66

(10)  a)  0.06     b)  0.19    c)   0.0075


	Final Prelims Workbook 2021 Bengali.pdf
	Chapter-1 Number Systems.pdf
	Chapter-2 Polynomials.pdf
	Chapter-3  Co-ordinate Geometry.pdf
	Chapter-4 Liner Equation in two variables.pdf
	Chapter-5 Euclid's Geometry.pdf
	Chapter-6 Lines & Angles.pdf
	Chapter-7 Triangles.pdf
	Chapter-8 Quadrilaterals.pdf
	Chapter-10 Circle.pdf
	Chapter-9 Parallelograms and Triangles.pdf
	Chapter-11 Construction.pdf
	Chapter-12 Heron's Formula.pdf
	Chapter-13 Surface Area and Volumes.pdf
	Chapter-14 Statistics.pdf
	Chapter-15 Probability.pdf



