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iii

	 jäœeh£oš K¥gUt¡ fšé Kiw m¿Kf¥gL¤ÂaJ v‹gJ gŸë¡ 

fšé¤Jiw tuyh‰¿š xU ikšfšyhF«. Ï«Kiwahš x‹gjh« tF¥ò fâj¥ 

ghl¥gFÂfŸ _‹whf¥ gF¡f¥g£L, gUt¤Â‰F xU ÁW ò¤jfkhf tH§Ftjhš 

fâj¡ fU¤Jfis khzt®fŸ vëÂš òçªJ bfhŸs ÏaY«. Kjš 

gUt¤Â‰fhd ghl¥ò¤jf§fŸ jahç¤J mid¤J¥ gŸëfS¡F« V‰fdnt 

tH§f¥g£LŸsd. ÏÂš fzéaš, bkŒba©fŸ, Ïa‰fâj«, toéaš, 

Ma¤bjhiy tot¡ fâj« k‰W« brŒKiw toéaš ngh‹w ÏašfŸ Ïl« 

bg‰¿Uªjd. Ït‰WŸ fzéaš k‰W« Ma¤bjhiy tot¡fâj¥ gFÂfŸ 

KGikahf më¡f¥g£oUªjd. k‰w ghl¥gFÂfŸ Kjš gUt¤Â‹ bjhl®¢Áahf 

Ïu©lh« k‰W« _‹wh« gUt¤Âš gæštj‰fhf tH§f¥g£LŸsJ.

	 Ïu©lh« gUt¤Â‰fhd ghl¥gFÂfSŸ Ïa‰fâj«, K¡nfhzéaš, 

òŸëæaš k‰W« brŒKiw toéaš ngh‹wit Ïl«bg‰WŸsd. Ït‰WŸ 

Ïa‰fâj« k‰W« brŒKiw toéaš ghl¥gFÂfŸ, Kjš gUt¤Â‹ 

bjhl®¢Áahf Ïu©lh« gUt¤Âš Ïl« bgWtjhš, Kjš gUt¥ ghl¥gFÂfis 

MÁça® khzt®fS¡F ãidÎT®jš Ï‹¿aikahjjh»wJ.

	 x›bthU my»‹ ÏWÂæY«, tsu¿ kÂ¥ÕL (m) é‰fhd brašghLfŸ 

tH§f¥g£LŸsd. MÁça® xU F¿¥Ã£l fU¤ij bjëthf és¡fÎ« k‰W« 

tYñ£lÎ«, bjhl®òila brašgh£il¤ bjçÎ¢ brŒjš nt©L«.  Ï¤jifa 

brašghLfisna tsu¿ kÂ¥ÕL (m) é‰F¥ ga‹gL¤Â¡ bfhŸsyh«. 

fâj¤Â‹ mH»aš cz®Îl‹ f‰wš neh¡f¤ij mila khzt®fS¡nf‰w 

mšyJ gŸë¡nf‰w tifæš òÂa brašghLfis MÁça® cUth¡»¡ 

bfhŸsyh«.

-ghlüš FG

K‹Diu

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



iv

F¿pLfŸ

=  	 rk« (equal to)

! 	 rkäšiy (not equal to)

1 	 él¡FiwÎ (less than)

# 	 FiwÎ mšyJ rk« (less than or equal to) 

2 	 él mÂf« (greater than)

$  	 mÂf« mšyJ rk« (greater than or equal to)

. 	 rkhdkhd (equivalent to)

j 	 nr®¥ò (union)			 

k 	 bt£L (intersection)			

U  	 mid¤J¡ fz« (universal Set)

d 	 cW¥ò (belongs to)

z 	 cW¥gšy(does not belong to)

1 	 jF c£fz« (proper subset of)

3 	 c£fz« (subset of  or  is contained in)

1Y 	 jF c£fzkšy (not a proper subset of)

M 	 c£fzkšy (not a subset of  or  is not contained in)

Al (or) Ac 	A Ï‹ ãu¥ò¡fz« (complement of A)

Q  (or) {  } bt‰W¡fz« mšyJ Ï‹ik fz« (empty set or null set or void set)

n(A)	 MÂv© mšyJ br›bt© (number of elements in the set A)

P(A)	 A Ï‹ mL¡F¡ fz« (power set of A)

|||ly	 Ïnj ngh‹W (similarly)

P(A)	 A v‹w ãfœ¢Áæ‹ ãfœjfÎ  (probability of the event A)

T 	 rk¢Ó® é¤Âahr« (symmetric difference)

N 	 Ïaš v©fŸ (natural numbers)
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v

W 	 KGv©fŸ (whole numbers)

Z 	 KG¡fŸ (integers)

R 	 bkŒba©fŸ (real numbers)

3 	 K¡nfhz« (triangle)

+ 	 nfhz« (angle)

= 	 br§F¤J (perpendicular to)

||	 Ïiz (parallel to)

( 	 cz®¤J»wJ (implies)	

` 	 vdnt (therefore)	  

a 	 Vbdåš (since (or)  because)

	 jåkÂ¥ò (absolute value)

- 	 njhuhakhf¢ rk« (approximately equal to)

| (or) :	 mj‹go mšyJ v‹wthW (such that)

/  (or)  , 	  r®trk« (congruent)

/  	 K‰bwhUik (identically equal to)

r  	 ig (pi)

! 	 äif mšyJ Fiw (plus or minus)

Y 	 nj‰w« KoÎ (end of the proof)
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1.1 m¿Kf« 

	 Kjš gUt¤Âš gšYW¥ò¡ nfhitfis 

tif¥gL¤Jjš, ÛÂ¤nj‰w¤Â‹ ga‹ghLfŸ, 

fhuâ¤nj‰w¤Â‹ ga‹ghLfŸ, gšYW¥ò¡ nfhitæ‹ 

ó¢Áa«, gšYW¥ò¡ nfhit¢rk‹ghLfë‹ _y§fŸ, 

gšYW¥ò¡ nfhitfë‹ tF¤jš M»at‰iw¥ g‰¿ 

éçthf¥ go¤njh«.  Ïa‰fâj K‰bwhUikfis v£lh« 

tF¥Ãš ga‹gL¤Â¤ Ô®Î f©nlh«.   Ï¥gUt¤Âš 

K‰bwhUikfë‹ _‹wh« goæš cŸs _ÎW¥ò¡ 

nfhitfS¡F¤ Ô®Î fhQ« Kiwfis¡ fh©ngh«.  

nkY« gšYW¥ò¡ nfhitfis¡ fhuâ¥gL¤Jjš, 

neça¢ rk‹ghLfis¥ ÃuÂæLjš Kiw _y« Ô®¤jš, 

xU kh¿æš cŸs neça mrk‹ghLfë‹ Ô®Î fhQjš 

M»at‰iw Ï¥gUt¤Âš fh©ngh«.  

Mathematics is as much an aspect of  
culture as it is a collection of algorithms

- CARL BOYER

Kj‹ik¡ F¿¡nfhŸfŸ

●	 Ïa‰fâj K‰bwhUikfis¥ ga‹gL¤Jjš.

●	 gšYW¥ò¡ nfhitia¡ fhuâ¥gL¤Jjš.

●	 ÏU kh¿fëš cŸs neça¢ rk‹ghLfis¤ Ô®¤jš.

●	 xU kh¿æš cŸs mrk‹gh£il¤ Ô®¤jš.

 Ïa‰fâj«

Ãaç o ~bg®kh£, 

bl°fh®£° fhy¤Âš 

thœªj  bršth¡F äFªj 

äf¢ Áwªj fâj nkij 

Mth®.  fâj« mtuJ 

bghGJ ngh¡F  (Vbdåš 

mt® xU muR tH¡f¿P®) 

MF«.  ~bg®kh£ eilKiw 

v© nfh£gh£il 

më¤jnjhL, gFKiw 

toéaš k‰W« E©fâj« 

M»at‰iw f©l¿tÂš 

bgçJ« g§fh‰¿dh®. mt® 

äf¢ Áwªj toéayhs® 

k£Lä‹¿, K¡nfhz¤Â‹ 

~bg®kh£ òŸë f©LÃo¥ò 

k‰W« (ÃshÁ gh°fYl‹ 

ÏizªJ) ãfœjfÎ 

nfh£gh£il f©LÃo¤jt®.    

mt® bghJthd gšYW¥ò 

nfhit¡fhd bjhif 

E©fâj N¤Âu¤ij 

f©LÃo¤j Kjš Inuh¥Ãa® 

Mth®.  nkY« mtuJ  

E©fâj¤ij ga‹gL¤Â 

<®¥ò ika« ngh‹wt‰iwÍ«  

f©LÃo¤jh®.

Ãaç o ~bg®kh£

1601 - 1665 

1
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m¤âaha«1

2

1.2  Ïa‰fâj K‰bwhUikfŸ (Algebraic Identities)
K¡»a fU¤J                                                        Ïa‰fâj K‰bwhUikfŸ

xU rk‹ghL mÂYŸs kh¿fë‹ v«kÂ¥ò¡F« c©ikahfnt 

ÏU¡Fkhdhš, m¢rk‹ghL xU K‰bwhUik vd¥gL«.     

	 Ã‹tU« K‰bwhUikfis v£lh« tF¥Ãš f‰¿U¡»nwh«.  Kjèš mt‰iw 

ga‹gL¤Â Áy fz¡Ffis¤ Ô®¥ngh«.   Ï«K‰bwhUikfis éçth¡» _‹wh« 

goæš cŸs _ÎW¥ò¡ nfhitfS¡F¤ Ô®Î fh©ngh«.

		  ( )a b
2

+ 	 2a ab b
2 2

/ + + 	 ( )( )a b a b+ - 	 a b
2 2

/ -

		  ( )a b
2

- 	 2a ab b
2 2

/ - + 	 x a x b+ +^ ^h h	 x a b x ab2/ + + +^ h

vL¤J¡fh£L 1.1

	 K‰bwhUikfis¥ ga‹gL¤Â Ã‹tUtdt‰iw éç¤bjGJf.

	 (i) (2 3 )a b
2

+ 	 (ii) (3 4 )x y
2

- 	(iii) x y x y4 5 4 5+ -^ ^h h  	 (iv) y y7 5+ +^ ^h h

Ô®Î 

	 (i)		 ( )a b2 3
2

+ 	= ( ) ( )a a b b2 2 2 3 3
2 2
+ +^ ^h h

				    = a ab b4 12 9
2 2
+ +

	 (ii)		 ( )x y3 4
2

- 	 = ( ) ( )x x y y3 2 3 4 4
2 2
- +^ ^h h

				    = x xy y9 24 16
2 2
- +

	 (iii)		  x y x y4 5 4 5+ -^ ^h h	= ( ) ( )x y4 5
2 2
-

				   = x y16 25
2 2
-

	 (iv)		  y y7 5+ +^ ^h h	= y y7 5 7 5
2
+ + +^ ^ ^h h h

				   = y y12 35
2
+ +

1.2.1	 ( )x y z
2

! !  Ï‹ éçth¡f«

	 (i)	 ( )x y z
2

+ +   ( )( )x y z x y z= + + + +

				  
( ) ( ) ( )x x y z y x y z z x y z= + + + + + + + +

				  
x xy xz yx y yz zx zy z2 2 2= + + + + + + + +

				  
2 2 2x y z xy yz zx2 2 2= + + + + +

( )x y z x y z xy yz zx2 2 2
2 2 2 2
/+ + + + + + +
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ïa‰fÂj«
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       	 (ii)		 ( )x y z
2

- +      ( )x y z 2= + - +6 @

				    ( ) 2( )( ) 2( )( ) 2( )( )x y z x y y z z x
2 2 2

= + - + + - + - +

				    2 2 2x y z xy yz zx2 2 2= + + - - +

		           ( )x y z
2

- +   	 x y z xy yz zx2 2 22 2 2/ + + - - +

Ïnjngh‹W, Ã‹tU« éçth¡f§fS« »il¡»‹wd.

	 (iii)		  ( )x y z
2

+ -  	 2 2 2x y z xy yz zx2 2 2/ + + + - -

	 (iv)		  ( )x y z
2

- -  	 2 2 2x y z xy yz zx
2 2 2

/ + + - + -

vL¤J¡fh£L 1.2

	 éç¤bjGJf  (i) (2 3 5 )x y z
2

+ +    (ii) (3 7 4 )a b c
2

- + 	 (iii) (3 5 2 )p q r
2

+ -

		   	             (iv) (7 9 6 )l m n
2

- -

Ô®Î 

	 (i)	 ( )x y z2 3 5
2

+ + 	= ( ) ( ) ( )x y z x y y z z x2 3 5 2 2 3 2 3 5 2 5 2
2 22

+ + + + +^ ^ ^ ^ ^ ^h h h h h h

		               		  = 4 9 25 12 30 20x y z xy yz zx
2 2 2
+ + + + +

	 (ii)	 ( )a b c3 7 4
2

- +

				    = ( ) ( ) ( )a b c a b b c c a3 7 4 2 3 7 2 7 4 2 4 3
2 22

+ - + + - + - +^ ^ ^ ^ ^ ^h h h h h h

		             	 a b c ab bc ca9 49 16 42 56 24
2 2 2

= + + - - +

	 (iii)	 ( )p q r3 5 2
2

+ -

				    = ( ) ( ) ( ) ( )p q r p q q r r p3 5 2 2 3 5 2 5 2 2 2 3
2 2 2
+ + - + + - + -^ ^ ^ ^ ^h h h h h

				    = p q r pq qr rp9 25 4 30 20 12
2 2 2
+ + + - -

 	 (iv)	 ( )l m n7 9 6
2

- - 										       
			    

(7 ) ( 9 ) ( 6 ) 2 2 2l m n l m m n n l7 9 9 6 6 7
2 2 2

= + - + - + - + - - + -^ ^ ^ ^ ^ ^h h h h h h

			   l m n lm mn nl49 81 36 126 108 84
2 2 2

= + + - + -

1.2.2	 K‰bwhUikfis¥ ga‹gL¤Â x a x b x c+ + +^ ^ ^h h h Ï‹ bgU¡f‰gy‹ fhzš

	              x a x b x c+ + +^ ^ ^h h h	 x a x b x c= + + +^ ^ ^h h h6 @

			   x a b x ab x c2= + + + +^ ^h h6 @

		                                      	 ( ) ( )x a b x abx cx c a b x abc3 2 2= + + + + + + +

			 
( ) ( )x a b c x ab bc ca x abc3 2= + + + + + + +

x a x b x c x a b c x ab bc ca x abc3 2/+ + + + + + + + + +^ ^ ^ ^ ^h h h h h
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1.2.3	 ( )x y 3!  Ï‹ éçth¡f«

nkny cŸs K‰bwhUikæš a = b = c = y vd¥ ÃuÂæl,                                             

x y x y x y x y y y x y y y y y y x y y y3 2+ + + = + + + + + + +^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h h h h6 @  

                      ( )x y 3+  x y x y x y3 3 23 2 3= + + +^ ^h h

	                          
3 3x x y xy y3 2 2 3= + + +  

                      ( )x y x x y xy y3 33 3 2 2 3/+ + + +           
(mšyJ)        ( ) ( )x y x y xy x y33 3 3/+ + + +

nkny cŸs K‰bwhUikæš  y ¡F¥ gÂš –y vd vL¤J¡bfhŸs,  

                      ( )x y x x y xy y3 33 3 2 2 3/- - + -                           
(mšyJ)        ( ) ( )x y x y xy x y33 3 3/- - - -

	 1.2.2 k‰W« 1.2.3 Ïš cŸs K‰bwhUikfis¥ ga‹gL¤Â Ã‹tU« 

fz¡Ffis¤ Ô®¥ngh«.

vL¤J¡fh£L 1.3

	 bgU¡f‰ gy‹ fh©f.	

(i) x x x2 5 7+ + +^ ^ ^h h h 	 (ii) a a a3 5 7- - -^ ^ ^h h h 	 (iii) a a a2 5 2 5 2 3- + -^ ^ ^h h h

Ô®Î

(i)	 x x x2 5 7+ + +^ ^ ^h h h

	 x x x2 5 7 2 5 5 7 7 2 2 5 7
3 2

= + + + + + + +^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h6 @

	 ( )x x x14 10 35 14 70
3 2

= + + + + +

	 x x x14 59 70
3 2

= + + +

(ii)	 a a a3 5 7- - -^ ^ ^h h h a a a3 5 7= + - + - + -^ ^ ^h h h6 6 6@ @ @

	 ( 3 5 7)a a a3 5 5 7 7 3 3 5 7
3 2

= + - - - + - - + - - + - - + - - -^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h6 @

	 ( )a a a15 15 35 21 105
3 2

= - + + + -

	 a a a15 71 105
3 2

= - + -

(iii)	 a a a2 5 2 5 2 3- + -^ ^ ^h h h a a a2 5 2 5 2 3= + - + + -^ ^h h6 6 6@ @ @

          (2 ) ( 5 5 3)(2 )a a a5 5 5 3 3 5 2 5 5 3
3 2

= + - + - + - + - + - - + - -^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h6 @

              ( ) ( )a a a8 3 4 25 15 15 2 75
3 2

= + - + - - + +

              a a a8 12 50 75
3 2

= - - +
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vL¤J¡fh£L 1.4

	 a + b + c = 15 k‰W« ab +bc +ca =25  våš, a b c
2 2 2
+ +  I fh©f.

Ô®Î	 ( )a b c a b c ab bc ca2
2 2 2 2

+ + = + + + + +^ h. 

			   vdnt, 15
2 	 2a b c 25

2 2 2
= + + + ^ h

    				      225	 a b c 50
2 2 2

= + + +

		  a b c
2 2 2

` + + 	 225 50 175= - =

vL¤J¡fh£L 1.5
	 éç¤bjGJf.  (i) (3 4 )a b

3
+        (ii) (2 3 )x y

3
-

Ô®Î 

	 (i)	 ( )a b3 4
3

+ 	 ( ) ( ) ( ) ( )a a b a b b3 3 3 4 3 3 4 4
3 2 2 3

= + + +^ ^h h

			   a a b ab b27 108 144 64
3 2 2 3

= + + +

	 (ii)	 ( )x y2 3
3

- 	 ( ) ( ) ( )( ) ( )x x y x y y2 3 2 3 3 2 3 3
3 2 2 3

= - + -^ h

			   x x y xy y8 36 54 27
3 2 2 3

= - + -

vL¤J¡fh£L 1.6

	 jFªj K‰bwhUikfis¥ ga‹gL¤Â Ã‹tU« x›bth‹¿idÍ« kÂ¥ÃLf.

	 (i) 105 3^ h 			   (ii) 999 3^ h

Ô®Î

	 (i)	 105 3^ h 	= 100 5 3+^ h  
               		  =  3100 5 100 5 100 53 3+ + +^ ^ ^ ^ ^h h h h h        (a x y 3+^ h  = 3x y xy x y

3 3
+ + +^ h)

			   = 1000000 125 1500 105+ + ^ h 

			   = 1000000 125 157500+ +  = 1157625

	 (ii)	 999 3^ h  = 1000 1 3-^ h

	  		  =  31000 1 1000 1 1000 13 3- - -^ ^ ^ ^ ^h h h h h

								         (a x y 3-^ h  = 3x y xy x y
3 3
- - -^ h) 

			   = ( )1000000000 1 3000 999- -  
			   = 1000000000 1 2997000- -  = 997002999

x  k‰W« y Ï‹ T£lš, fê¤jš k‰W« bgU¡fiy cŸsl¡»a Áy gaDŸs K‰bwhUikfŸ.

 x y
3 3

/+   3x y xy x y3+ - +^ ^h h

 x y
3 3

/-   3x y xy x y3- + -^ ^h h

  nkny cŸs K‰bwhUikfis¥ ga‹gL¤Â Áy fz¡Ffis¤ Ô®¥ngh«.
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vL¤J¡fh£L 1.7

	 4x y+ =  k‰W« 5xy =  våš, x y
3 3
+  I¡ fh©f. 

Ô®Î	 x y
3 3
+  = 3x y xy x y3+ - +^ ^h h  vd ek¡F¤ bjçÍ«.

	 `             x y
3 3
+  = 34 5 43 -^ ^ ^h h h = 64 60-  = 4

vL¤J¡fh£L 1.8

	 5x y- =  k‰W« 16xy =  våš, x y
3 3
-  I¡ fh©f.

Ô®Î	 x y
3 3
-  = 3x y xy x y3- + -^ ^h h vd ek¡F¤ bjçÍ«.

	 ` 	 x y
3 3
-  = 35 16 53 +^ ^ ^h h h = 125 240+  = 365

vL¤J¡fh£L 1.9

	 x
x
1+  = 5 våš, x

x

13

3+  Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	 x y
3 3
+  = 3x y xy x y3+ - +^ ^h h vd ek¡F¤ bjçÍ«.

	 y
x
1=  vd¥ ÃuÂæl, 3x

x
x
x

x
x

1 1 13

3

3
+ = + - +` `j j

		        	 (5) 3(5)
3

= -  = 125 15-  = 110

vL¤J¡fh£L 1.10

	 9y
y
1- =  våš, y

y
13
3-   Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	 x y
3 3
-  =  3x y xy x y3- + -^ ^h h vd ek¡F¤ bjçÍ«.

	 ,x y y
y
1= =  vd¥ ÃuÂæl, 3y

y
y
y

y
y

1 1 13

3

3

- = - + -c cm m

				    (9) 3(9)
3

= +  = 729 + 27 = 756

Ã‹tU« K‰bwhUik nk‰go¥òfëš ga‹gL¤j¥gL»wJ.

( )( )x y z xyz x y z x y z xy yz zx33 3 3 2 2 2/+ + - + + + + - - -

	    x+y+z = 0 våš,  x3+y3+z3= 3xyz MF«.

vL¤J¡fh£L 1.11

	 RU¡Ff x y z x y z xy yz zx2 3 4 9 2 6 3
2 2 2

+ + + + - - -^ ^h h

Ô®Î	 ( )( )x y z x y z xy yz zx
2 2 2

+ + + + - - -  = 3x y z xyz
3 3 3
+ + -  vd e�k¡F¤ bjçÍ«.

 	 ` 	 ( 2 3 )( 4 9 2 6 3 )x y z x y z xy yz zx
2 2 2

+ + + + - - -

F¿¥ò
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			   = x y z2 3+ +^ h x y z x y y z z x2 3 2 2 3 3
2 2 2+ + - - -^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h6 @

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

			   8 27 18x y z xyz
3 3 3

= + + -

vL¤J¡fh£L 1.12

	 kÂ¥ÃLf 12 13 25
3 3 3
+ -

Ô®Î	 x 12= , y 13= , z 25=-  v‹f.  Ã‹d®,

				    x y z+ +  = 12 13 25+ -  = 0

  	 x y z 0+ + =  våš, 3x y z xyz
3 3 3
+ + =  vd ek¡F¤ bjçÍ«.

	      `  12 13 25
3 3 3
+ -  = 12 13 25

3 3 3+ + -^ h  = ( )3 12 13 25-^ ^h h = 11700-

gæ‰Á 1.1

1.	 Ã‹tUtdt‰iw éç¤bjGJf.

	  (i) x y z5 2 3 2+ +^ h 	  (ii) a b c2 3 2+ -^ h 	 (iii) x y z2 4 2- -^ h      (iv) p q r2 2- +^ h

2.	 éçÎ¡ fh©f.

	 (i) x x x1 4 7+ + +^ ^ ^h h h	 (ii) p p p2 4 6+ - +^ ^ ^h h h

	 (iii) x x x5 3 1+ - -^ ^ ^h h h	 (iv) x a x a x a2 4- - -^ ^ ^h h h

	 (v) x x x3 1 3 2 3 5+ + +^ ^ ^h h h	 (vi) x x x2 3 2 5 2 7+ - -^ ^ ^h h h

3.	 Ïa‰fâj K‰bwhUikfis¥ ga‹gL¤Â x2Ï‹ bfG, x  Ï‹ bfG k‰W« 

kh¿è cW¥òfis¡ fh©f.

	 (i) x x x7 3 9+ + +^ ^ ^h h h	 (ii) x x x5 4 2- - +^ ^ ^h h h

	 (iii) x x x2 3 2 5 2 7+ + +^ ^ ^h h h	 (iv) x x x5 2 1 5 5 3+ - +^ ^ ^h h h

4.	 x a x b x c+ + +^ ^ ^h h h /  10 45 15x x x
3 2
- + -  våš, a b c+ + , 

a b c
1 1 1+ +  k‰W« 

a b c
2 2 2
+ +  M»at‰iw¡ fh©f.

5.	 éç¤bjGJf : (i) a b3 5 3+^ h 	 (ii) x y4 3 3-^ h 	 (iii) y
y

2 3 3-c m

6.	 kÂ¥ò¡ fh©f : (i) 993 	 (ii) 1013 	 (iii) 983         (iv) 1023 	 (v) 10023

7.	 x y2 3 13+ =   k‰W« xy 6=  våš, 8 27x y
3 3
+  I¡ fh©f.

8.	 x y 6- =-  k‰W« xy 4=  våš, x y
3 3
-  Ï‹ kÂ¥ig¡ fh©f.

9.	 x
x
1+  = 4 våš, x

x

13

3+   Ï‹ kÂ¥ig¡ fh©f.
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10.	 x
x
1-  = 3 våš, x

x

13

3-  Ï‹ kÂ¥ig¡ fh©f.

11.	 RU¡Ff : (i) x y z x y z xy yz zx2 4 4 16 2 4 8
2 2 2

+ + + + - - -^ ^h h

		         (ii) x y z x y z xy yz zx3 5 9 25 3 15 5
2 2 2

- - + + + - +^ ^h h

12.	 kÂ¥ò¡ fh©f : (i)  6 9 3
3 3 3
- +          (ii)  16 6 10

3 3 3
- -

1.3	 gšYW¥ò¡ nfhitfis¡ fhuâ¥gL¤Jjš 

	 (Factorization of Polynomials)

	 Ïa‰fâj nfhitfë‹ bgU¡f‰ gyid¡ nfhitfë‹ TLjyhfnth 

mšyJ é¤Âahrkhfnth v›thW g§Ñ£L g©ig¥ ga‹gL¤Â Ãç¤J vGJtij¥ 

g‰¿ f©nlh«.

vL¤J¡fh£lhf, 
	 (i)	 x x y x xy

2
+ = +^ h

	 (ii)	 x y z xy xz- = -^ h

	 (iii)	 ( )a a a a a a2 1 2
2 3 2
- + = - +  

	 Ïå, nfhitfë‹ TLjš mšyJ é¤Âahr§fis v›thW bgU¡f‰ gydhf 

kh‰WtJ v‹gij¡ f‰ngh«.

	 Ï¥nghJ, ab+ac -I vL¤J¡bfhŸf. g§Ñ£L éÂia¥ ga‹gL¤Â 

( )a b c ab ac+ = +   v‹gij kh‰WKiwæš ab + ac = ( )a b c+  vd vGjyh«.  Ï«Kiwæš 

ab + ac v‹gij ( )a b c+  vd vGJtJ fhuâgL¤Jjš vd¥gL«.  ab k‰W« ac v‹w 

Ïu©L cW¥òfëš a v‹gJ xU bghJ¡ fhuâ. Ïnjngh‹W,   

	 5m +15 = m5 5 3+^ ^h h = 5(m +3).

	 b ( b – 5) + g (b – 5) š  ( b – 5) v‹gJ bghJ¡ fhuâ.

	 b b g b b b g5 5 5- + - = - +^ ^ ^ ^h h h h

vL¤J¡fh£L 1.13

	 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf. 

    (i) 3pq pr ps+ - 	 (ii) 4 8 5 10a b ax bx- + -   (iii) 2 4a a
3 2
+    (iv) 6 18 42a a a

5 3 2
- +

Ô®Î 

	 (i)	 pq pr ps3+ - ( )p q r s3= + -

	 (ii)	 a b ax bx4 8 5 10- + - ( )a b ax bx4 8 5 10= - + -^ h

		                                      4( 2 ) 5 ( 2 ) ( 2 )(4 5 )a b x a b a b x= - + - = - +

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



ïa‰fÂj«

9

	 (iii)	 a a2 4
3 2
+  

                    a2 2  v‹gJ 2a
3  k‰W« 4a

2
M»at‰¿‹ Û¥bgU bghJ¡ fhuâ.

		  a a a a2 4 2 2
3 2 2

` + = +^ h.
	  (iv)	 a a a6 18 42

5 3 2
- +

		  a6
2  v‹gJ 6 , 18 42k‰W«a a a

5 3 2
-  M»at‰¿‹ Û¥bgU bghJ¡ fhuâ.

		  ( )a a a a a a6 18 42 6 3 7
5 3 2 2 3

` - + = - +

1.3.1	 K‰bwhUikfis¥ ga‹gL¤Â¡ fhuâ¥gL¤Jjš.

		  (i)   ( )a ab b a b2
2 2 2

/+ + +   

                    (ii)  2 ( )a ab b a b
2 2 2

/- + -    (mšyJ)   2 ( )a ab b a b
2 2 2

/- + - +

		  (iii) a b a b a b
2 2

/- + -^ ^h h

                    (iv) ( )a b c ab bc ca a b c2 2 2
2 2 2 2

/+ + + + + + +

vL¤J¡fh£L 1.14

	 fhuâ¥gL¤Jf (i) 4 12 9x xy y
2 2
+ +  	 (ii) 16 8 1a a

2
- +  	 (iii) 9 16a b

2 2
-

	 (iv) ( ) ( )a b a b
2 2

+ - -   (v) 25( 2 3 ) 9(2 )a b c a b c
2 2

+ - - - -   (vi) x x
5
-

Ô®Î 

	 (i)	 x xy y4 12 9
2 2
+ +  ( ) ( )( ) ( ) ( )x x y y x y2 2 2 3 3 2 3

2 2 2
= + + = +

	 ( i i ) 	 a a16 8 1
2
- +  ( ) ( ) ( ) ( )a a a4 2 4 1 1 4 1

2 2 2
= - + = -^ h  (mšyJ) a1 4 2-^ h

	 ( i i i ) 	 a b9 16
2 2
- ( ) ( )a b a b a b3 4 3 4 3 4

2 2
= - = + -^ ^h h

	 ( i v ) 	 ( ) ( )a b a b
2 2

+ - -  a b a b a b a b= + + - + - -^ ^ ^ ^h h h h6 6@ @

			                ( )( ) 4a b a b a b a b a b a b2 2= + + - + - + = =^ ^ ^ ^ ^h h h h h 

	 ( v ) 	 ( ) ( )a b c a b c25 2 3 9 2
2 2

+ - - - - a b c a b c5 2 3 3 22 2= + - - - -^ ^h h6 6@ @

		  a b c a b c5 2 3 3 2= + - + - -^ ^h h6 @ a b c a b c5 2 3 3 2+ - - - -^ ^h h6 @

		  a b c a b c a b c a b c5 10 15 6 3 3 5 10 15 6 3 3= + - + - - + - - + +^ ^h h

		  a b c a b c11 7 18 13 12= + - - + -^ ^h h

	 ( v i ) 	 x x
5
-  ( ) ( )x x x x1 1

4 2 2 2
= - = -^ h 6 @

			    ( ) ( )x x x x x x1 1 1 1
2 2 2 2 2

= + - = + -^ ^ ^h h h6 @

			    x x x x1 1 1
2

= + + -^ ^ ^h h h
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1 . 3 . 2 	 2 2 2 ( )a b c ab bc ca a b c
2 2 2 2

/+ + + + + + +  v ‹ w  K ‰ b w h U i k i a ¥ 

ga‹gL¤Â¡ fhuâ¥gL¤Jjš.

vL¤J¡fh£L 1.15 

	 fhuâ¥gL¤Jf 4 36 4 24 12a b ab b a
2 2
+ + - - +

Ô®Î  4 36 4 24 12a b ab b a
2 2
+ + - - +  

                    =  ( ) ( ) ( ) ( )( ) ( ) ( )a b a b b a a b2 6 2 2 2 2 6 2 6 2 6
2 2 2 2
+ - + + - + - + = - +^ ^ ^h h h   

F¿¥ò : 

( 2 6) ( ) ( 2 6) ( 2 6)a b a b a b a b1 2 6 1
2 2 2 2 2

- + = - - + - = - - + - = - + -^ ^h h6 @

vL¤J¡fh£L 1.16
	 fhuâ¥gL¤Jf 4 9 4 6 12x y z xy yz zx

2 2 2
+ + - + -

Ô®Î	 x y z xy yz zx4 9 4 6 12
2 2 2
+ + - + -  

	 (2 ) ( ) ( 3 ) 2 2 2x y z x y y z z x2 3 3 2
2 2 2

= + - + - + - + - - + -^ ^ ^ ^ ^ ^h h h h h h

	 ( )x y z2 3
2

= - -  (mšyJ) ( 2 3 )x y z
2

- + +

1.3.3  x y3 3+  k‰W« x y3 3-  M»at‰iw¡ fhuâ¥gL¤Jjš

    3 3x x y xy y3 2 2 3+ + + =  ( )x y 3+  vd ek¡F¤ bjçÍ«.

mjhtJ,  3 ( ) ( )x y xy x y x y3 3 3+ + + = +

		  	 (  x y3 3+ 	 ( ) 3 ( )x y xy x y3= + - +

				    ( ) ( )x y x y xy3
2

= + + -6 @

		                          ( )( 2 3 )x y x xy y xy2 2= + + + -

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

              ( )( )x y x y x xy y3 3 2 2/+ + - +                

       3 3 ( )x x y xy y x y3 2 2 3 3- + - = -  vd ek¡F¤ bjçÍ«.

mjhtJ, 3 ( ) ( )x y xy x y x y3 3 3- - - = -

			   (  x y3 3- 	 ( ) 3 ( )x y xy x y3= - + -

				    ( ) ( )x y x y xy3
2

= - - +6 @
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		                          ( )( 2 3 )x y x xy y xy2 2= - - + +

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

              ( )( )x y x y x xy y3 3 2 2/- - + +                 

nkny cŸs K‰bwhUikfis¥ ga‹gL¤Â  Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jnth«.

vL¤J¡fh£L 1.17

	 fhuâ¥gL¤Jf (i)  8 125x y
3 3
+           (ii) 27 64x y

3 3
-

Ô®Î

	 (i)		  x y8 125
3 3
+ 	 (2 ) (5 )x y

3 3
= +

				    (2 5 ) ( ) ( )( ) ( )x y x x y y2 2 5 5
2 2

= + - +6 @

				    ( )( )x y x xy y2 5 4 10 25
2 2

= + - +

	 (ii)		  27 64x y
3 3
- 	 (3 ) (4 )x y

3 3
= -

				    (3 4 ) ( ) ( )x y x x y y3 3 4 4
2 2

= - + +^ ^h h6 @

				    x y x xy y3 4 9 12 16
2 2

= - + +^ ^h h

gæ‰Á 1.2

1.	 Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

	 (i) a a b a c2 3 2
3 2 2
- + 	           (ii) x x y16 64

2
+ 	           (iii) x x y10 25

3 4
-

	 (iv) xy xz ay az- + - 	           (v) p pq pr qr
2
+ + +

2.	 Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

	 (i) x x2 1
2
+ +  		  (ii) x xy y9 24 16

2 2
- +

	 (iii) b 4
2
- 		              (iv) x1 36

2
-

3.	 Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

	 (i) 2 2p q r pq qr rp2
2 2 2
+ + + + + 	 (ii) a b ab b a4 36 4 24 12

2 2
+ + - + -

	 (iii) x y xy x y9 1 6 6 2
2 2
+ + - + - 	 (iv) 4 9 4 6 12a b c ab bc ca

2 2 2
+ + - - +

	 (v) x y z xy yz zx25 4 9 20 12 30
2 2 2
+ + - + -

4.	 Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

	 (i) x y27 64
3 3
+ 	 (ii) m 8

3
+ 	 (iii) a 125

3
+ 	

	 (iv) x y8 27
3 3
- 	 (v) x y8

3 3
-
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1.3.4	 ax bx c2+ + ; a 0!   v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤Jjš

	 ÏJtiu gšYW¥ò¡ nfhitfë‹ F¿¥Ã£l tiffis, K‰bwhUikfis¥ 

ga‹gL¤Â fhuâ¥gL¤Jjiy¥ gh®¤njh«. Ï¥gFÂæš (i) a = 1 k‰W« (ii) a 1! vD«nghJ, 

ax bx c2 + +  v‹w ÏUgo¥ gšYW¥ò¡ nfhitia K‰bwhUikia¥ ga‹gL¤jhkš 

v›thW ÏU neça¥ gšYW¥ò¡ nfhitfshf¥ Ãç¥gJ v‹gij¥ gh®¥ngh«.

	 (i)	 x bx c2 + +  v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤jš. 

	 k‰W«x p x q+ +^ ^h h v‹gd x bx c2 + + -‹ Ïu©L fhuâfŸ våš, eh« 

bgWtJ,

	 x bx c2 + + 	= x p x q+ +^ ^h h

			   =x x p q x p+ + +^ ^h h

			   =	 x px qx pq2 + + +

			   =	 ( )x p q x pq2 + + +

	 ÏÂèUªJ, x bx c2 + +  = x p x q+ +^ ^h h vd¡ fhuâ¥gL¤j p , q v‹w ÏU 

v©fis c = pq k‰W« b = p + q v‹wthW fhz nt©L«.

Ã‹tU« fz¡Ffis¡ fhuâ¥gL¤j Ïªj mo¥gil Í¡Âia¥ ga‹gL¤Jnth«.

vL¤J¡fh£lhf,

	 (1)	 8 15x x2 + +  = x x3 5+ +^ ^h h

		  Ï§F c = 15 = 3 5#  k‰W« 3 + 5 = 8 = b

	 (2)	 5 6x x2 - +  = x x2 3- -^ ^h h

		  Ï§F   c = 6 = 2 3#- -^ ^h h k‰W« 2 3- + -^ ^h h = 5-  = b

	 (3)	 2x x2 + -  = x x2 1+ -^ ^h h

		  Ï§F  c = 2-  = 2 1#+ -^ ^h h k‰W« 2 1+ + -^ ^h h = 1 = b

	 (4)	 4 12x x2 - -  = x x6 2- +^ ^h h

		  Ï§F  c = 12-  = 6 2#- +^ ^h h k‰W« 6 2- + +^ ^h h = 4-  = b

	 nkny cŸs vL¤J¡fh£Lfëš kh¿è cW¥Ã‹ ÏU fhuâfŸ, mt‰¿‹ 

TLjš  x Ï‹ bfGé‰F¢ rkkhf cŸsthW f©LÃo¡f¥gL»wJ.
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vL¤J¡fh£L 1.18

	 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

(i) 9 14x x2 + + 	 (ii) 9 14x x2 - +  	 (iii) 2 15x x2 + -  	 (iv) 2 15x x2 - -

Ô®Î

	 (i)	 9 14x x2 + +

                    fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 14  k‰W« p q+  = 9 v‹wthW 

eh« fhznt©L«.

		      9 14x x2 + + 	   = 2 7 14x x x2 + + +

				    = x x x2 7 2+ + +^ ^h h

				    = x x2 7+ +^ ^h h

			   `  9 14x x2 + + 	 = x x7 2+ +^ ^h h

	 (ii)  	 9 14x x2 - +  

		  fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 14  k‰W« p q+  = –9 v‹wthW 

eh« fhznt©L«.

			   9 14x x2 - + 	 = 2 7 14x x x2 - - +

				    = x x x2 7 2- - -^ ^h h

				    = x x2 7- -^ ^h h

			   `  9 14x x2 - + 	 = x x2 7- -^ ^h h

          (iii) 	 2 15x x2 + -  	

                 	 fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 15-  k‰W« p q+  = 2 v‹wthW 

eh« fhznt©L«.
			   2 15x x2 + - 	 = 3 5 15x x x2 - + -

				    = 5x x x3 3- + -^ ^h h

				    = x x3 5- +^ ^h h

			   `  2 15x x2 + - 	 = x x3 5- +^ ^h h

	 (iv) 	 x x2 152 - -

        	        	 fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 15-  k‰W« p q+  = 2-  
v‹wthW eh« fhznt©L«.
			   2 15x x2 - - 	 = 3 5 15x x x2 + - -

				    = x x x3 5 3+ - +^ ^h h

				    = x x3 5+ -^ ^h h

			   `  2 15x x2 - - 	 = x x3 5+ -^ ^h h

–15 Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, 15 14
–3, 5 2

njitahd fhuâfŸ –3, 5

–15 Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, –15 –14
3, –5 –2

njitahd fhuâfŸ 3, –5

14  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 14 15
2, 7 9

njitahd fhuâfŸ 2, 7

14 Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, –14 –15
–2, –7 –9

njitahd fhuâfŸ–2, –7
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	 (ii) 	 ax bx c2 + +  v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤Jjš 

	 a 1!  v‹gjhš ax bx c2 + + -‹ neça fhuâfŸ rx p+^ h k‰W« sx q+^ h v‹w 

toéš ÏU¡F«.

	 vdnt,  ax bx c2 + + 	=  rx p+^ h sx q+^ h
					     = ( )rsx ps qr x pq2 + + +

	 ÏUòwK« x2  Ï‹ bfG¡fis x¥Ãl,  eh« bgWtJ a rs=  Ïnjngh‹W x Ï‹  

bfG¡fis x¥Ãl, eh« bgWtJ b ps qr= +  k‰W« kh¿è cW¥ò¡fis x¥Ãl, 

bgWtJ c pq=

	 Ïit ek¡F¤ bjçé¥gJ v‹d btåš, ps k‰W« qr v‹w ÏU bkŒba©fë‹

TLjš b k‰W« m›bt©fë‹ bgU¡fš ps qr#^ ^h h = pr sq#^ ^h h = ac
	 vdnt, ax bx c2 + +  I¡ fhuâ¥gL¤j, eh« ÏU v©fë‹ TLjš b ¡F 

rkkhfÎ« mt‰¿‹ bgU¡f‰gy‹ ac ¡F¢ rkkhfÎ« ÏU¡FkhW fhznt©L«.

	 ax bx c2 + +  I¡ fhuâ¥gL¤j Ã‹g‰w nt©oa gofŸ Ã‹tUkhW.

	 go1	 :	 x2Ï‹ bfGit kh¿è cW¥òl‹ bgU¡f nt©L«.

	 go2	 :	 Ï¥bgU¡f‰gyid ÏUfhuâfshf¥ Ãç¡f nt©L«. m›thW Ãç¡F« 

nghJ fhuâfë‹ TLjš xÏ‹ bfGé‰F¢ rkkhf ÏU¡fnt©L«.

	 go3	 :	 Ï¥bgU¡f‰gyid ÏU nrhofshf¥ Ãç¤J fhuâ¥gL¤jnt©L«.

vL¤J¡fh£L 1.19
	 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

	 (i) 2 15 27x x2 + + 	                       	 (ii) 2 15 27x x2 - +  
	 (iii) 2 15 27x x2 + - 	                        	(iv) 2 15 27x x2 - -

Ô®Î
	   (i)  2 15 27x x2 + + 	

                    x2Ï‹ bfG = 2 ; kh¿è cW¥ò = 27
	 	 `  mt‰¿‹ bgU¡fš	= 2 27#  = 54

		  xÏ‹ bfG = 15

	 mjhtJ, eh« fhz nt©oa ÏU v©fë‹ bgU¡fš 54 k‰W« mt‰¿‹ 

TLjš 15

		  m›éU v©fŸ 6 k‰W« 9

		  2 15 27x x
2
+ +  = 2 6 9 27x x x

2
+ + +

					     = x x x2 3 9 3+ + +^ ^h h

					     = x x3 2 9+ +^ ^h h

	       `  2 15 27x x
2
+ + 	= x x3 2 9+ +^ ^h h

54  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 54 55
2, 27 29
3, 18 21
6, 9 15

njitahd fhuâfŸ 6, 9
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	 (ii)	 2 15 27x x2 - +

                 x2Ï‹ bfG = 2 ; kh¿è cW¥ò = 27
		  mt‰¿‹ bgU¡fš = 2 27#  = 54

		  xÏ‹ bfG = –15

		   `  ÏU v©fë‹ bgU¡fš = 54; 
		  mt‰¿‹ TLjš = –15

		  2 15 27x x
2
- + 	= 2 6 9 27x x x

2
- - +

					     = 2 9x x x3 3- - -^ ^h h

					     = x x3 2 9- -^ ^h h

	     `  2 15 27x x
2
- + 	 = x x3 2 9- -^ ^h h

	 (iii)	 2 15 27x x2 + -

		  x
2
Ï‹ bfG = 2 ; kh¿è cW¥ò = - 27

		  mt‰¿‹ bgU¡fš= 2 27#-  = - 54

		  xÏ‹ bfG = 15 
		  `  ÏU v©fë‹ bgU¡fš  = –54; 	
		  mt‰¿‹ TLjš = 15

		  2 15 27x x
2
+ - 	= 2 18 27x x x3

2
- + -

					     x x x2 3 9 2 3= - + -^ ^h h

					     x x2 3 9= - +^ ^h h

	      `  2 15 27x x
2
+ - 	= x x2 3 9- +^ ^h h

	 (iv)	 2 15 27x x2 - -

		   x2Ï‹ bfG = 2 ; kh¿è cW¥ò = -27

		  mt‰¿‹ bgU¡fš= 2 27#-  = - 54

		  xÏ‹ bfG = –15

	 	 `  ÏU v©fë‹ bgU¡fš = –54; 		
	 mt‰¿‹ TLjš = –15

		  2 15 27x x
2
- - 	= 2 3 18 27x x x

2
+ - -

	                      	   	 x x x2 3 9 2 3= + - +^ ^h h

                      			  x x2 3 9= + -^ ^h h

	      `  2 15 27x x
2
- - 	= x x2 3 9+ -^ ^h h

–54  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, 54 53
–2, 27 25
–3, 18 15

njitahd fhuâfŸ  –3, 18

54  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, –54 –55
–2, –27 –29
–3, –18 –21
–6, –9 –15

njitahd fhuâfŸ –6, –9

–54  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, –54 –53
2, –27 –25
3, –18 –15

njitahd fhuâfŸ  3, –18
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vL¤J¡fh£L 1.20

	 fhuâ¥gL¤Jf 9 8x y x y2+ + + +^ ^h h

Ô®Î x y p+ =  v‹f.

	 	 Ã‹d® bfhL¡f¥g£l rk‹ghL 9 8p p
2
+ +  vd khW»wJ.

		   p2  Ï‹ bfG = 1; kh¿è cW¥ò = 8
		  mt‰¿‹ bgU¡fš = 1 8#  = 8
            	     p Ï‹ bfG	 = 9

                 `     ÏU v©fë‹ bgU¡fš = 8; 
		  mt‰¿‹ TLjš = 9	

			   9 8p p
2
+ + 	= 8p p p8

2
+ + +

				   = p p p1 8 1+ + +^ ^h h

				   = p p1 8+ +^ ^h h

	             p x y= +  vd¥ ÃuÂæl¡ »il¥gJ,

			   9 8x y x y2+ + + +^ ^h h  = x y x y1 8+ + + +^ ^h h

vL¤J¡fh£L 1.21
	 fhuâ¥gL¤Jf (i) 2 2x x x

3 2
- - +                (ii) 3 3x x x

3 2
+ - -

Ô®Î 

	 (i)	 ( ) 2 2p x x x x
3 2

= - - +  v‹f.

		  ( )p x  v‹gJ K¥go¥ gšYW¥ò¡ nfhit, vdnt Ïj‰F _‹W neça 

fhuâfŸ ÏU¡fyh«. kh¿è cW¥ò 2.  2 Ï‹ fhuâfŸ –1, 1, –2 k‰W« 2 MF«.

		  ( 1) ( 1) 2( 1) ( 1) 2p
3 2

- = - - - - - +  1 2 1 2 0=- - + + =

		  `  ( 1)x +  v‹gJ  ( )p x  Ï‹ xU fhuâ MF«.

		  (1) 2(1) 1 2p 1
3 2

= - - +^ h  1 2 1 2 0= - - + =

		  `  ( 1)x -  v‹gJ  ( )p x  Ï‹ xU fhuâ MF«.

		  ( 2) 2( 2) ( 2) 2p 2
3 2

- = - - - - - +^ h  8 8 2 2 12 0!=- - + + =-

		  `  ( 2)x +  v‹gJ ( )p x  Ï‹ xU fhuâ MfhJ.

		  (2) (2) 2(2) 2 2p
3 2

= - - +  8 8 2 2 0= - - + =

		  `  ( 2)x -  v‹gJ  ( )p x  Ï‹ xU fhuâ MF«.

	 ( )p x  Ï‹ _‹W fhuâfŸ ( 1), ( 1) ( 2)k‰W«x x x+ - - MF«.

		  `  x x x2 2
3 2
- - +  =( 1)( 1)( )x x x 2+ - - .

8  Ï‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 8 9

njitahd fhuâfŸ  1, 8
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kh‰W Kiw

		  ( ) ( )x x x x x x2 2 2 1 2
3 2 2
- - + = - - -

	                         ( )( )x x2 1
2

= - -

		                 ( )( )( )x x x2 1 1= - + -                 [a  ( )( )a b a b a b
2 2
- = + - ]

	 (ii)	 ( )p x  =  3 3x x x
3 2
+ - -  v‹f. 

	 	 ( )p x  v‹gJ K¥go¥ gšYW¥ò¡ nfhit, vdnt Ïj‰F _‹W neça 

fhuâfŸ ÏU¡fyh«. kh¿è  cW¥ò  –3. –3 Ï‹ fhuâfŸ –1, 1,–3 k‰W« 3 MF«.

		  ( 1) ( 1) 3( 1) ( 1) 3p
3 2

- = - + - - - -  1 3 1 3 0=- + + - =

		  ( )x 1` +  v‹gJ   ( )p x  Ï‹ xU fhuâ MF«.

		  (1) (1) 3(1) 1 3p
3 2

= + - -  1 3 1 3 0= + - - =

		  ( 1)x` -  v‹gJ ( )p x  Ï‹ xU fhuâ MF«.

		  ( 3) ( 3) 3( 3) ( 3) 3p
3 2

- = - + - - - -  27 27 3 3 0=- + + - =

		  ( )x 3` +  v‹gJ ( )p x  Ï‹ xU fhuâ MF«.

	 ( )p x  Ï‹ _‹W fhuâfŸ ( 1), ( 1) ( 3)k‰W«x x x+ - +  MF«.

	 	 ` 3 3x x x
3 2
+ - -  =( 1)( 1)( 3)x x x+ - + .

gæ‰Á 1.3

1.	 Ã‹tU« x›bth‹¿idÍ« fhuâ¥gL¤Jf.

	 (i) 	 15 14x x
2
+ + 	 (ii) 	 13 30x x

2
+ + 	 (iii) 	 7 12y y

2
+ +

	 (iv) 	 14 24x x
2
- + 	 (v) 	 16 60y y

2
- + 	 (vi) 	 17 72t t

2
- +

	 (vii) 	 15x x14
2
+ - 	 (viii) 	 9 22x x

2
+ - 	 (ix) 	 5 36y y

2
+ -

	 (x) 	 2 99x x
2
- - 	 (xi) 	 10 144m m

2
- - 	 (xii) 	 20y y

2
- -

2.	 Ã‹tU« x›bth‹¿idÍ« fhuâ¥gL¤Jf.	

	 (i) 	 3 19 6x x
2
+ + 	 (ii) 	 5 22 8x x

2
+ + 	 (iii) 	 2 9 10x x

2
+ +

	 (iv) 	 14 31 6x x
2
+ + 	 (v) 	 5 29 20y y

2
- + 	 (vi) 	 9 16 7y y

2
- +

	 (vii) 	6 5 1x x
2
- + 	 (viii) 	3 10 8x x

2
- + 	 (ix) 	 3 5 2x x

2
+ -

	 (x) 	 2 17 30a a
2
+ - 	 (xi) 	 11 5 6x x

2
+ - 	 (xii) 	 8 29 12x x

2
+ -

	 (xiii) 	 1x x2 3 4
2
- - 	 (xiv) 	18 4x x

2
- - 	 (xv) 	 10 7 3x x

2
- -

3.	 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

	 (i) 	 9 14a b a b2+ + + +^ ^h h 	 (ii)    7 18p q p q2- - - -^ ^h h

4.	 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

	 (i)   2 2x x x
3 2
+ - - 		  (ii)  3 3x x x

3 2
- - +

	 (iii) 4 4x x x
3 2
+ - - 			   (iv) 5 5x x x

3 2
+ - - 		
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1.4  neça¢ rk‹ghLfŸ (Linear Equations)
	 ,a b  M»ad kh¿èfshfÎ« k‰W« a 0!  vdÎ«  bfh©l ax b 0+ = v‹wikªj 

xU kh¿æš cŸs neça¢ rk‹ghLfis ãidÎ T®nth«.

vL¤J¡fh£lhf, x3 2+  = 8 I Ô®¥ngh«.

	     x3 	= 8 2-  (  x3  = 6 ( x  = 
3
6  ( x  = 2

	 c©ikæš, xU kh¿ia¡ bfh©l neça¢rk‹gh£L¡F xnu xU (jå¤j) Ô®Î  

k£Lnk c©L.

1.4.1	 ÏU kh¿fëš xU nrho neça¢ rk‹ghLfŸ

	 ÏU kh¿fëš cŸs neça¢ rk‹gh£o‹ bghJtot« ax by c+ = , Ï§F  ,a b  

k‰W« c  v‹gd kh¿èfŸ nkY« 0a ! , 0b ! .

  x , y  v‹w ÏUkh¿fëš mikªj xU nrho neça¢ rk‹ghLfis vL¤J¡bfhŸnth«.

		  a x b y
1 1
+   = c

1
      	 (1)

		  a x b y
2 2
+  = c

2
 	        	 (2)

	 Ï§F, , , , ,a a b b c
1 2 1 2 1

 k‰W« c
2
 v‹gd kh¿èfŸ k‰W«  0a

1
! , 0b

1
! , 0a

2
!   

k‰W« 0b
2
! .

  	 Ï›éU rk‹ghLfisÍ« ,x y
0 0^ h ãt®¤Â brŒjhš, ,x y

0 0^ h v‹gJ Ï›éU 

rk‹ghLfë‹ xU Ô®Î MF«. Mfnt, Ï›éU rk‹ghLfS¡F« Ô®Î fh©gJ 

mt‰iw ãiwÎ brŒÍ« tçir¢ nrho ,x y
0 0^ h I¡ f©LÃo¥gjhF«.

	 ÃuÂæL« Kiw, Ú¡fš Kiw k‰W« FW¡F¥ bgU¡fš Kiw M»ad 

rk‹ghLfë‹ bjhF¥Ã‰F¤ Ô®Î fhQ« Áy KiwfŸ MF«. 

	 Ï¥ghl¥gFÂæš ÃuÂæL« Kiwia k£Lnk vL¤J¡bfh©L ÏUkh¿fëš 

cŸs neça¢ rk‹ghLfS¡F¤ Ô®Î fh©ngh«.

ÃuÂæL« Kiw (Substitution Method)
	 Ïªj Kiwæš, xU rk‹gh£oš cŸs ÏU kh¿fëš x‹iw k‰wÂ‹ rh®ghf¡ 

f©LÃo¤J Ã‹d® mij mL¤j rk‹gh£oš ÃuÂæ£L¤ Ô®Î fh©ngh«.

vL¤J¡fh£L 1.22

Ã‹tU« xUnrho rk‹ghLfis¥ ÃuÂæL« Kiwæš Ô®¡f.

	 2 5 2x y+ =  k‰W« 2 3x y+ =

Ô®Î	 2 5x y+  = 2	 	 (1)

	  x y2+   = 3		  (2)

	 rk‹ghL (2) Ïš ÏUªJ,  x  = y3 2-  		  (3) 

	 vd¡ »il¡»wJ.
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	 x Ï‹ kÂ¥ig (1) Ïš ÃuÂæl,  y y2 3 2 5- +^ h  = 2
			   ( y y6 4 5- + 	 = 2 
				     y y4 5- + 	 = 2 6-

				    `  y 	 = 4-  vd¡ »il¡»wJ.

	 y 4=-  vd (3) Ïš ÃuÂæl,

	  x  = 3 2 4- -^ h	 = 3 8+  = 11 vd¡ »il¡»wJ.

	 `  Ô®Î x 11=  k‰W«  y 4=-

vL¤J¡fh£L 1.23

	  3x y+  = 16, 2x y-  = 4 I¥ ÃuÂæL« Kiwæš Ô®.

Ô®Î
				    x y3+  = 16					     (1)
	  		        x y2 -  = 4						      (2)

	 rk‹ghL (1) Ïš ÏUªJ, x  = 16 3y-  		  (3)

	 vd¡ »il¡»wJ.

	 x Ï‹ kÂ¥ig (2) Ïš ÃuÂæl, 

	 y y2 16 3- -^ h  = 4

		  	 (  y y32 6- - 	= 4
			    	   y y6- - 	 = 4 32-

			    	 y7- 	 = 28-

			    	 y 	 = 
7
28
-
-  = 4 vd¡ »il¡»wJ.

	  y  = 4 vd (3) Ïš ÃuÂæl, x  = 16 3 4- ^ h

					     = 16 12-  = 4 vd¡ »il¡»wJ.

	 `  Ô®Î x 4=  k‰W« y 4= .

vL¤J¡fh£L 1.24

 	
x y
1 1+  = 4 k‰W« 

x y
2 3+  = 7 ( 0, 0x y! ! ) v‹gij¥ ÃuÂæL« Kiwæš Ô®.

Ô®Î

	  
x
a1 =  k‰W« 

y
b1 =  v‹f.

	 bfhL¡f¥g£l rk‹ghLfŸ Ã‹tUkhW khW»‹wd.

			   a b+ 	 = 4				    (1)

			   a b2 3+ 	 = 7				    (2)
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	 rk‹ghL (1) Ïš ÏUªJ, b  = a4 -  		  (3)

		  vd¡ »il¡»wJ.

	 b Ï‹ kÂ¥ig (2) Ïš ÃuÂæl, a a2 3 4+ -^ h = 7

		  (  a a2 12 3+ - 	= 7

		   	 a a2 3- 	 = 7 12-

			    a- 	 =  5- (  a = 5 vd¡ »il¡»wJ.

	  a  = 5 vd (3) Ïš ÃuÂæl,  b  = 4 5-  = 1-

	 Mdhš, 
x
1  = a  & 	x

a
1

5
1= =

		       
y
b1 =  & 	y

b
1

1
1 1= =
-
=-

	 `  	 Ô®Î x
5
1= ,  y 1=-

vL¤J¡fh£L 1.25
	 xU ngdh k‰W« xU neh£L¥ ò¤jf« nr®ªJ éiy ` 60. ngdhé‹ éiy 

neh£L¥ ò¤jf¤Â‹ éiyia él ̀  10  FiwÎ våš, x›bth‹¿‹ éiyia¡ fh©f.

Ô®Î	 xU ngdhé‹ éiy ` x  v‹f.

	 xU neh£L¥ ò¤jf¤Â‹ éiy ` y  v‹f.

	 bfhL¡f¥g£l étu§fë‹ go,	 x y+ 	 = 60			   (1)

							       x = y 10- 			   (2)

	 x Ï‹ kÂ¥ig (1) Ïš ÃuÂæl, y y10- +  = 60
	  ( y y+ 	= 60 10+  ( y2  = 70
		   ` y 	=	

2
70  = 35

	 y  = 35 I (2) Ïš ÃuÂæl,	 x = 35 10-   = 25

	 xU ngdhé‹ éiy  ` 25.

	 xU neh£L¥ ò¤jf¤Â‹ éiy  ` 35.

vL¤J¡fh£L 1.26

	 _‹W fâj¥ ò¤jf§fŸ k‰W« eh‹F m¿éaš ò¤jf§fë‹ bkh¤j éiy  

` 216.  _‹W fâj¥ ò¤jf§fë‹ éiyÍ« eh‹F m¿éaš ò¤jf§fë‹ éiyÍ« 

rk« våš, x›bthU ò¤jf¤Â‹ éiyia¡ fh©f.

Ô®Î
	 xU fâj¥  ò¤jf¤Â‹ éiy ` x k‰W« xU m¿éaš ò¤jf¤Â‹ éiy ` y v‹f.
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	 bfhL¡f¥g£l étu§fë‹ go,

	 x y3 4+  = 216  			   (1)
	         x3  = y4 	  			   (2)

	 rk‹ghL (2) Ïš ÏUªJ, x y
3
4

=  	 (3)

	  x Ï‹ kÂ¥ig (1) Ïš ÃuÂæl,  3 4
y

y
3
4
+c m  = 216

			  ( y y4 4+ 	 = 216 (  y8  = 216

			   `  y 	 =	
8
216  = 27

	 y = 27 vd  (3) Ïš ÃuÂæl, x = 
3
4 27^ h  = 36

	 `  xU fâj¥ ò¤jf¤Â‹ éiy  ` 36.

	 xU m¿éaš ò¤jf¤Â‹ éiy ` 27.

vL¤J¡fh£L 1.27

	 jUkòç ngUªJ ãiya¤ÂèUªJ ghy¡nfh£o‰F Ïu©L   gaz¢Ó£LfS«, 

fhçk§fy¤Â‰F _‹W gaz¢Ó£LfS« th§f bkh¤j¡ f£lz« ̀  32.  ghy¡nfh£o‰F 

_‹W gaz¢Ó£LfS«, fhçk§fy¤Â‰F xU gaz¢Ó£L« th§f bkh¤j¡ f£lz«  

` 27.  jUkòçæèUªJ ghy¡nfhL k‰W« fhçk§fy« bršy f£lz§fis¡ fh©f.

Ô®Î

	 jUkòçæèUªJ ghy¡nfh£o‰F¡ f£lz« ` x vdÎ« k‰W« fhçk§fy¤Â‰F 

f£lz« ` y vdÎ« bfhŸf.

	 bfhL¡f¥g£l étu§fë‹ go,

			   x y2 3+ 	 = 32		  (1)
			   x y3 + 	 = 27		  (2)

	 rk‹ghL (2) Ïš ÏUªJ, y 	= x27 3- 	 (3)

	 y Ï‹ kÂ¥ig (1) Ïš ÃuÂæl,  x x2 3 27 3+ -^ h = 32

		  ( x x2 81 9+ - 	 = 32
			   x x2 9- 	 = 32 81-

			   x7- 	 = 49-

			   ` x 	 = 
7
49
-
-  = 7

	 x = 7 vd (3) Ïš ÃuÂæl, y  = 27 3 7- ^ h = 27 21-  = 6

`  jUkòçæèUªJ ghy¡nfh£o‰F¡ f£lz«  ` 7, fhçk§fy¤Â‰F¡ f£lz« ` 6.
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vL¤J¡fh£L 1.28

	  ÏU v©fë‹ TLjš 55, mt‰¿‹ é¤Âahr« 7 våš, mªj v©fis¡ fh©f.

Ô®Î 

	 ÏU v©fŸ x, y v‹f. Ï§F x y>  v‹ngh«.

	 bfhL¡f¥g£l étu§fë‹ go,         x y 55+ =  		  (1)
				                                   	        x y 7- = 			  (2)
		  rk‹ghL (2) Ïš ÏUªJ,	        x y7= +  	 	 (3)

	 x Ï‹ kÂ¥ig (1) Ïš ÃuÂæl, y y7 55+ + =

					     ( y2 55 7= - 48=

			        	       y
2
48` =  24=

	 y 24=  vd (3) Ïš ÃuÂæl, x 7 24 31= + = .

	 `  njitahd ÏU v©fŸ 31 k‰W« 24. 

vL¤J¡fh£L 1.29

	 xU Ïu©L Ïy¡f v©â‹ Ïy¡f§fë‹ TLjš 11.  Ïy¡f§fis Ïlkh‰¿ 

mik¡F« nghJ  »il¡F« v© Kªija v©iz él 9 FiwÎ våš, mªj v©iz¡ 

f©LÃo.

Ô®Î 

	 xU Ïu©oy¡f v©â‹ g¤jh« Ïy¡f« x vdÎ« x‹wh« Ïy¡f«  y vdÎ« 

bfhŸf. ÃwF mªj v© x y10 + . 

	 Ïy¡f§fë‹ TLjš x y 11+ = 			   (1)

Ïy¡f§fis Ïlkh‰¿ mik¡f »il¡F« v© y x10 + .

	 bfhL¡f¥g£l étu§fë‹go, (10 ) 9x y+ -  y x10= +

		  ( x y y x10 10 9+ - - =

			     x y9 9 9- =

	 ÏUòwK« 9 Mš tF¡f, x y 1- = 		   (2)

	 rk‹ghL (2) Ïš ÏUªJ,  x y1= +  			    (3)

x Ï‹ kÂ¥ig (1) Ïš ÃuÂæl, y y1 11+ + =

		   ( y2 1 11+ =

		   		  y2 11 1 10= - =

		   ` y
2
10 5= = ,  y = 5 vd (3) Ïš ÃuÂæl, 1x 5 6= + =

	 `  mªj v© ( )x y10 10 6 5 65+ = + =
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1.5	 xU kh¿æš cŸs neça mrk‹ghLfŸ (Linear Inequations in One 
Variable) 

	 x 4 6+ =  v‹gJ xU kh¿æš mikªj neça¢ rk‹ghL MF«. Ï¢rk‹gh£il¤ 

Ô®¡f x 2=  vd »il¡F«. xU kh¿æš cŸs neça¢rk‹gh£oš kh¿¡F xnu xU 

kÂ¥ò k£L« c©L.

	 4 6x 2+  v‹w mrk‹gh£il vL¤J¡ bfhŸnth«. 

	 mjhtJ, x  > 6 4-

	       		      x  > 2

	 Mfnt 2-¡FmÂfkhd vªj bkŒba©Q« Ïªj mrk‹gh£il ãiwÎ 

brŒÍ«. ãHèl¥glhj t£l¥ gFÂ F¿¡F« v©iz¤ Ô®Î fz¤Âš nr®¡f¡ 

TlhJ v‹gij¡ F¿¡»wJ.

vL¤J¡fh£L 1.30

	 Ô®¡f 4 8x 1 #-^ h

Ô®Î

	 x4 1 8#-^ h

	 ÏUòwK« 4 Mš tF¡f,

                x 1 #- 2

	    (    x 2 1# +  (  x  #  3

	 _‹W k‰W« _‹W¡F Fiwthd mid¤J bkŒba©fS« bfhL¡f¥g£l 

mrk‹gh£o‹ Ô®ÎfŸ MF«. 

	 ãHèl¥g£l t£l¥gFÂ F¿¡F« v©iz¤ Ô®Î fz¤Âš nr®¡f nt©L« 

v‹gij¡ F¿¡»wJ.

vL¤J¡fh£L 1.31

	 Ô®¡f 3 6x5 >-^ h

Ô®Î	 3 x5 -^ h > 6         

	 ÏUòwK« 3 Mš tF¡f, 5 2x >-              

		  ( 2 5x >- -  ( 3x >- -

		  `  3x <            (ÑnH bfhL¤JŸs F¿¥òiuia¥ gh®¡f)

   	 _‹iwél Fiwthd mid¤J bkŒba©fS« bfhL¡f¥g£l mrk‹gh£o‹ 

Ô®ÎfŸ MF«.

	 (i) a b a b> <(- - 		  (ii) a b
a b
1 1< >(  ;  a 0! , b 0!  

	 (iii) a b ka kb< <(  for k 0> 	 (iv) a b ka kb< >(  ;  k 0<

0 1 2-2 -1 3 4

0 1 2-2 -1 3 4

0 1 2-2 -1 3 4

F¿¥òiu
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vL¤J¡fh£L 1.32  

	 Ô®¡f 3 5 9x #-

Ô®Î x3 5- #9

	  (  x5-  #9 3-   (  x5-  #  6

	  ( x5 	$  6-  ( x$  
5
6-   ( x$ .1 2-

	 .1 2-  k‰W« –1.2 ¡F mÂfkhd mid¤J bkŒba©fS« bfhL¡f¥g£l 

mrk‹gh£o‹ Ô®ÎfŸ MF«.

gæ‰Á 1.4

1.	 Ã‹tU« rk‹ghLfis¥ ÃuÂæL« Kiwæš Ô®¡f.

	 (i) x y3 10+ = ; x y2 5+ = 		  (ii) x y2 1+ = ; x y3 4 18- =

	 (iii) x y5 3 21+ = ; x y2 4- = 	 (iv) 
x y
1 2 9+ = ; 

x y
2 1 12+ =    ( , )x y0 0! !

	 (v) 7
x y
3 1+ = ; 

x y
5 4 6- =  ( , )x y0 0! !

2.	 TLjš 24 k‰W« é¤Âahr« 8 v‹wthW cŸs ÏU v©fis¡ fh©f.

3.	 xU Ïu©oy¡f v©â‹ Ïy¡f§fë‹ TLjš 9. Ïy¡f§fis Ïlkh‰w 

»il¡F« ÏU Ïy¡f v©, Kªija v©â‹ ÏUkl§if¡ fh£oY« 18 

mÂf« våš, m›bt©iz¡ fh©f.

4	 féælK« FwëlK« M¥ÃŸ gH§fŸ cŸsd. “ Ú vd¡F 4 gH§fis¤ jªjhš, 

v‹ål« cŸs gH§fë‹ v©â¡if c‹ål« cŸsij¥ nghy _‹W 

kl§F”, vd¡ fé Fwël« T¿dh®. “Ú vd¡F 26 gH§fis¤ jªjhš v‹ål« 

cŸs gH§fë‹ v©â¡if, c‹ål« cŸsij¥ nghy ÏUkl§fhF«”, vd 

FwŸ gÂyë¤jh®.  x›bthUtçlK« v¤jid gH§fŸ cŸsd?

5.	 Ã‹tU« mrk‹ghLfis¤ Ô®¡f.

	 (i) 2 7 15x 2+ 	 (ii) x2 2 31-^ h 	 (iii) 2 x 7 9#+^ h      (iv) 3 8x 14 $+

gæ‰Á 1.5

	 rçahd éilia¤ nj®ªbjL

1.	  x x2 1+ -^ ^h h Ï‹ éçÎ

	 (A) 2x x
2
- -  	 (B) 2x x

2
+ + 	 (C) 2x x

2
+ - 	 (D) 2x x

2
- +

0 1-2 -1 2-1.2
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2.	 x x x1 2 3+ - +^ ^ ^h h h Ï‹ éçÎ 

	 (A) 2 5 6x x x
3 2
+ - - 	 (B) 2 5 6x x x

3 2
- + -

	 (C) 2 5 6x x x
3 2
+ + - 		 (D) 2 5 6x x x

3 2
+ + +

3.	 x y x xy y
2 2

- + +^ ^h h v‹gj‰F¢ rkkhdJ

	 (A) x y
3 3
+ 	 (B) x y

2 2
+ 	 (C)x y

2 2
- 	 (D)x y

3 3
-

4.	 2 8x x
2
+ -  Ï‹ fhuâfŸ 

	 (A) x x4 2+ -^ ^h h	 (B) x x4 2- +^ ^h h	 (C) x x4 2+ +^ ^h h	 (D) x x4 2- -^ ^h h

5.	 6 16x x
2
- -  Ï‹ fhuâfëš x‹W x 2+^ h våš, k‰bwhU fhuâ

	 (A) 5x + 	 (B) 5x - 	 (C) x + 8	 (D) x – 8

6.	 5ax x c
2
- +  Ï‹ fhuâfŸ k‰W«x x2 1 3+ -^ ^h h våš, a k‰W« c Ï‹ kÂ¥òfŸ 

Kiwna  	

	 (A) 2,3	 (B) –2,3	 (C) 2,–3	 (D) 1,–3

7.	  10x y+ =  k‰W« 2x y- =  våš,  x Ï‹ kÂ¥ò

	 (A) 4	(B) –6	 (C) –4	 (D) 6

8.	  2 5x <-  Ï‹ Ô®Î

	 (A) 3x >- 	 (B) 3x <- 	 (C) 3x > 	 (D) 3x <

ÃidÉš bfhŸf. . .

�� ( ) 2 2 2x y z x y z xy yz zx
2 2 2 2
/+ + + + + + +

�� ( ) 3 ( )x y x y xy x y3 3 3/+ + + +                  ( )( )x y x y x xy y3 3 2 2/+ + - +

�� ( ) 3 ( )x y x y xy x y3 3 3/- - - -                  ( )( )x y x y x xy y3 3 2 2/- - + +

�� 3 ( )( )x y z xyz x y z x y z xy yz zx3 3 3 2 2 2/+ + - + + + + - - -

�� x a x b x c x a b c x ab bc ca x abc3 2/+ + + + + + + + + +^ ^ ^ ^ ^h h h h h
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braš 1

neh¡f« : ( )a b a b a ab b3 3 2 2- = - + +^ h v‹w K‰bwhUikia toéaš thæyhf 

és¡Fjš.

njitahd bghUŸfŸ : xuyF fd¢rJu§fŸ

brŒKiw : a = 3 k‰W« b = 1 vd vL¤J¡bfhŸnth«.

go 1 :  
      a3  I¡ F¿¡f, a × a × a I¥ gçkhzkhf 

cila xU fd¢rJu¤ij cUth¡F.  

Ï§F 3 × 3 × 3 XuyF fd¢rJu§fŸ

go  2 :  
       b3I¡ F¿¡f b × b × b I¥ gçkhzkhf 

cila xU fd¢rJu¤ij cUth¡F.  

Ï§F 1 × 1 × 1 cila xU fd¢rJu«

go  3 :  
       a b3 3-  I¥ Ã‹tUkhW fhzyh«.

go  4 :  
   ( )a b a2-  I¡ F¿¡f, (a–b) × a × a
gçkhzkhf cila xU fd¢ 
br›tf¤ij cUth¡Ff. 2 × 3 × 3 
XuyF fd¢rJu§fŸ.

go  5 :  
          (a–b)ab, I¡ F¿¡f, (a–b) × a × 
b gçkhzKila xU fd¢br›tf¤ij 

cUth¡Ff.  2 × 3 × 1 XuyF fd¢rJu§fŸ

go  6 :  
( )a b b2-  I¡ F¿¡f, (a–b) × b × b. gçkhzKila xU fd¢

br›tf¤ij cUth¡Ff.  2 × 1 × 1 XuyF fd¢rJu§fŸ.

– =
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braš 2

go  7 :  
go 4, 5 k‰W« 6 Ïš Ïl«bg‰WŸs fd¢rJu§fŸ x‹¿iz¡f »il¡F« 

( ) ( ) ( ) ( )a b a a b ab a b b a b a ab b2 2 2 2- + - + - = - + +^ h, fd¢ br›tf«.

c‰W neh¡»aÂèUªJ, 

	 (i)	 a3  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 27.

	 (ii)	 b3  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 1.

	 (iii)	 a b3 3-  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 26.

	 (iv)	 ( )a b a2-  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 18.

	 (v)	 (a–b)ab  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 6.

	 (vi)	 ( )a b b2-  I¡ F¿¡f¤ njitahd XuyF fd¢rJu§fë‹ v©â¡if 2.

	 (vii)	 ( ) ( ) ( )a b a a b ab a b b2 2- + - + -  I¡ F¿¡f¤ njitahd XuyF 

fd¢rJu§fë‹ v©â¡if 18+6+2 = 26.

f‰wš milÎ

	 a b3 3-  I¡ F¿¡f njit¥gL« XuyF fd¢rJu§fë‹ v©â¡ifÍ« 

( ) ( ) ( ) ( )( )a b a a b ab a b b a b a ab b2 2 2 2- + - + - = - + +  I¡ F¿¡f¤ njit¥gL« 

XuyF fd¢rJu§fë‹ v©â¡ifÍ« rk« v‹gij¡ fhzyh«.

neh¡f« : 	 jhis¥ ga‹gL¤Â gšYW¥ò¡ nfhitia¡ fhuâ¥gL¤Jjš.

brŒKiw : 	jhis _‹W tifæš Ã‹tUkhW f¤jç¤J¡ bfhŸsÎ«.

tif 1	 :	 x2  rJu myFfŸ gu¥òila rJu¤jhŸfŸ

tif 2	 :	 x rJu myFfŸ gu¥òila br›tf¤jhŸfŸ (Ús« x, mfy« 1).

tif 3	 :	 XuyF gu¥òila rJu¤jhŸfŸ.

+ + =

x

x

x

1

1
1
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vL¤J¡fh£lhf,

	 x x4 8 32 + +  I¡ fhuâ¥gL¤j, eh‹F x2  jhŸfŸ, v£L x jhŸfŸ, _‹W 

XuyF jhŸfis vL¤J¡bfhŸnth«.

	 bjçÎ brŒa¥g£l jhŸfŸ Ã‹tUkhW.

	 bjçÎ¢ brŒj jhŸfis¥ Ã‹tUkhW x‹¿iz¤jhš mit xU 

br›tf¤ij mik¡»wJ.   Ï§F¢ br›tf¤Â‹ ÚsK« mfyK« fhuâfshf 

miktij¥ Ã‹tU« gl¤Â‹ _y« és¡fyh«.

br›tf¤Â‹ g¡f§fŸ (2x + 3) k‰W« (2x + 1) MF«.

	 ( )( )x x x x4 8 3 2 3 2 12` + + = + +

f‰wš éisÎ 

	 gšYW¥ò¡ nfhitfis¤ jhŸfis¥ ga‹gL¤Â vëa Kiwæš 

fhuâ¥gL¤JtnjhL, m¥gšYW¥ò¡ nfhitfshš cUth¡f¥gL« br›tf¤Â‹ 

ÚsK« mfyK« fhuâfshf miktij¡ fhzyh«. 

jhŸfis¥ ga‹gL¤Â Ã‹tU« gšYW¥ò¡ nfhitfis¡ fhuâ¥gL¤Jf.

	 (i)  2 5 3x x2 + +  		  (ii)  x x3 4 12 + + 	      (iii) x x5 62 + +

x2 x2 x2 x2

x x x x x x x x
1 1 1

x2

x2

x2

x2

x x x

x x x

x x 1 1 1

2x + 1

(mfy«)

2x + 3

(Ús«)
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braš 3

braš 4

Ñœ¡f©l m£ltizia ãiwÎ brŒf.  (bfhL¡f¥g£l vL¤J¡fh£il¥ nghš)

t.
v©

ÏUgo gšYW¥ò¡ 

nfhit p(x)
ÏUgo gšYW¥ò¡ 

nfhitæ‹ 
fhuâfŸ

ÏUgo rk‹ghL 
p(x) = 0

ÏUgo 
rk‹gh£o‹ 

Ô®ÎfŸ

1 x x6 272 - - x–9 x + 3 x x6 27 02 - - = 9, –3

2 x x11 242 + + x + 8

3 x x2 7 62 + + x + 2
4 –3, –2
5 x x6 31 352 - + 2x–7
6 x x19 702 + - x – 5
7 4, –6
8 x x3 182 - - x + 3
9 x x10 19 1172 - - 5x + 13

						      rçahd fhuâfis¡ f©l¿jš

gšYW¥ò¡ nfhitfS¡F vÂuhf Ïl«bg‰WŸs rçahd fhuâfis¡   (ü) 
F¿p£lhš  F¿¡f nt©L«.

t.

v©

gšYW¥ò¡ nfhit 
p(x)

p(x) Ï‹ fhuâfŸ

x–1 x+1 x–2 x+2 x–3 x+3
1 x x x2 23 2- - +

2 x x x4 43 2+ - -

3 x x x3 3 33 2+ - -

4 x x x3 4 123 2- - +

5 x x x2 5 63 2+ - -

6 x x x2 5 63 2- - -

7 x x x2 23 2+ - -

8 x x x4 43 2- - +

9 x x x3 33 2- - +

10 x x x3 4 123 2+ - -
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gæ‰Á 1.1

1.	 (i)	 25 4 9 20 12 30x y z xy yz zx
2 2 2
+ + + + + 	 (ii) a b c ab bc ca4 9 12 6 4

2 2 2
+ + + - -

	 (iii)	 4 1x y z xy yz zx16 4 6 8
2 2 2
+ + - + - 	 (iv) 4p q r pq qr rp4 4 2

2 2 2
+ + - - +

2.	 (i)	 12 39 28x x x
3 2
+ + + 	 (ii) p p p4 20 48

3 2
+ - - 	    (iii) x x x17 15

3 2
+ - +

	 (iv)	 7 14 8x ax a x a
3 2 2 3
- + -   (v) x x x27 72 51 10

3 2
+ + +   (vi)  2x x x8 36 105

3 2
- - +

3.	 (i)	 19, 111, 189  (ii) –7, 2, 40  (iii) 60, 142, 105   (iv) –100, –5, 6    4. –10, –3, 10	

5.	 (i)	 a a b ab b27 135 225 125
3 2 2 3
+ + +       (ii) x x y xy y64 144 108 27

3 2 2 3
- + -

	 (iii)	 8 6y y
y y

3 54 273

3- + -      6.	 (i) 970299  (ii) 1030301  (iii) 941192  (iv) 1061208 

	 (v)	 1006012008	      7. 793    8. –288    9. 52   10. 36

11. 	(i) x y z xyz8 64 24
3 3 3
+ + -     (ii) x y z xyz27 125 45

3 3 3
- - -      12. (i) –486  (ii) 2880

braš 5

					     mrk‹ghLfis vGJjš k‰W« tiujš

	 m£ltizia¥ ó®¤Â brŒ (Kjš Ïu©L ãiufŸ c§fS¡fhf¢ brŒjJ)

és¡f« mrk‹ghL tiugl«

x v‹gJ 4 k‰W« 4 I él 

Á¿aJ

x 4#

–3x v‹gJ 12 I él 

Á¿aJ

–3x < 12  ie.,  x > –4

3–4x v‹gJ 11 I él 

bgçaJ

–2x–6 > –8

x 0$

0 1 2-1 3 4 5

-4 -3 -2 -1 0-5 1

0 1 2-2 -1 3 4

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



ïa‰fÂj«

31

gæ‰Á 1.2

1.	 (i)	 a a b c2 3 2
2

- +^ h  	 (ii) x xy16 1 4+^ h  	 (iii) x xy5 2 5
3
-^ h  

	 (iv)	 y z x a- +^ ^h h	 (v) p q p r+ +^ ^h h 			 

2. 	 (i)	 ( )x 1
2

+ 	 (ii) ( )x y3 4
2

- 	      (iii)  b b2 2+ -^ ^h h	 (iv)  x x1 6 1 6+ -^ ^h h	

3. 	 (i)	 p q r 2+ +^ h    	 (ii) ( )a b2 6
2

- - 	 (iii) ( )x y3 1
2

- +

	 (iv)	 ( )a b c2 3
2

- + 	 (v) ( )x y z5 2 3
2

- - 	

4. 	 (i)	 x y x xy y3 4 9 12 16
2 2

+ - +^ ^h h		  (ii)  m m m2 2 4
2

+ - +^ ^h h	

	 (iii)	 a a a5 5 25
2

+ - +^ ^h h			   (iv) x y x xy y2 3 4 6 9
2 2

- + +^ ^h h

	 (v)	 x y x xy y2 2 4
2 2

- + +^ ^h h

gæ‰Á 1.3

1. 	 (i)	 x x1 14+ +^ ^h h	 (ii)  x x3 10+ +^ ^h h 		  (iii) y y3 4+ +^ ^h h

	 (iv)	 x x2 12- -^ ^h h	 (v)  y y6 10- -^ ^h h		  (vi) t t8 9- -^ ^h h

	 (vii)	 x x1 15- +^ ^h h	 (viii)  x x2 11- +^ ^h h	  (ix) y y4 9- +^ ^h h

	 (x)	 x x9 11+ -^ ^h h	 (xi) m m8 18+ -^ ^h h		 (xii) y y4 5+ -^ ^h h

2.	 (i)	 x x3 1 6+ +^ ^h h	 (ii) x x5 2 4+ +^ ^h h		  (iii) x x2 2 5+ +^ ^h h

	 (iv)	 x x14 3 2+ +^ ^h h	 (v) y y5 4 5- -^ ^h h	     	 (vi) y y9 7 1- -^ ^h h

	 (vii)	 x x3 1 2 1- -^ ^h h	 (viii) 3 4x x 2- -^ ^h h	   	 (ix) 3 1x x 2- +^ ^h h

	 (x)	 10a a2 3- +^ ^h h	 (xi) x x1 11 6+ -^ ^h h	  	 (xii) x x8 3 4- +^ ^h h

	 (xiii)	 x x2 2 7+ -^ ^h h	 (xiv) x x9 4 2 1+ -^ ^h h 	 (xv) x x1 3 10- +^ ^h h

3.  	 (i)	 a b a b2 7+ + + +^ ^h h	 (ii) p q p q2 9- + - -^ ^h h

4.	 (i)	 x x x1 1 2+ - +^ ^ ^h h h	 (ii) x x x1 1 3+ - -^ ^ ^h h h 

	 (iii)	 x x x1 2 2+ + -^ ^ ^h h h	 (vi) x x x1 1 5+ - +^ ^ ^h h h

gæ‰Á 1.4

1.	 (i)	 ,x y1 3= =  	(ii) ,x y2 3= =- 	 (iii) ,x y3 2= = 	 (iv) ,x y
5
1

2
1= =

	 (v)	 ,x y
2
1 1= = 		 2. 16,  8	 3. 27			   4.  50, 22

5. 	 (i)	 x 4> 		  (ii) 3.5x < 	 (iii) .x 2 5#- 		 (iv) x 2$-

gæ‰Á 1.5

1. C		  2. A	 3.  D	 4. A	 5. D	 6. C	 7. D	 8. A	
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m¤âaha«2

2.1	 m¿Kf«

	 K¡nfhzéaè‹ M§»y bkhêah¡fkhd 

Trigonometry v‹w brhš »nu¡f bkhêæèUªJ 

bgw¥g£lJ.  Ïj‹ bghUŸ K¡nfhz¤Â‹ msÎfŸ 

v‹gjhF«.   Mu«g fhy§fëš K¡nfhz¤Â‹ 

g¡f§fS¡F«,   mj‹   nfhz§fS¡F« Ïilna 

cŸs bjhl®Ãid m¿a K¡nfhzéaš ga‹g£lJ.  

ï¥gh®¡f° (Hipparchus) vD« »nu¡f thdéaš 

k‰W« fâj tšYe® Kj‹ Kjèš K¡nfhzéaš 

é»j m£ltizia¡ f£lik¤J, K¡nfhzéaè‹ 

K‹nd‰w¤Â‰F é¤Â£lh®.   vdnt, Ït® 

K¡nfhzéaè‹ jªij vd miH¡f¥gL»wh®.  

K¡nfhzéayhdJ j‰fhy¤Âš bgUkséš 

ga‹gL¤j¥g£L tU« gy ga‹ghLfis cŸsl¡»a 

äf¥ gHikahd fâj Í¡ÂahF«.  g©il¡fhy§fëš   

ãymsit k‰W« thdéaèš nfhz§fŸ k‰W« 

öu§fŸ msél br§nfhz K¡nfhzéaiy 

ga‹gL¤Âd®.  f¥gš gaz¤Â‹ nghJ tê fhzÎ«, 

th‹btëæš nfhŸfë‹   Ïa§F ghijfŸ k‰W« 

mÂ®Îfis (xè miyfŸ, »lh® f«Ãæ‹ mÂ®ÎfŸ) 

fhzÎ« K¡nfhzéaš ga‹gL¤j¥gL»wJ.

2.2	 K¡nfhzéaš é»j§fŸ

2.2.1	 nfhz« (Angle)
	 eh« Ï¥ghl¥Ãçit¡ nfhz¤Â‹ tiuaiwia 

m¿tj‹ _y« bjhl§Fnth«.   Ï›tiuaiw gšntW 

éÂfis cŸsl¡»aJ MF«.

Mçag£lh

(A.D. 476 – 550)

      eh« Ï¥nghJ sine 
vD« F¿p£il v›thW 

ga‹gL¤J»nwhnkh, 

mnj bghUëš Kj‹ 

Kjèš cgnah»¤jt® 

Mçag£lh (Aryabhatta) .   
». Ã 500-š mt® vGÂa 

Mçag£oa« vD« fâj 

üèš sine vD« F¿pL 

fhz¥gL»wJ.  Mçag£l®  

ÏªÂahé‹ äf¢Áwªj 

K‰fhy¡ fâj nkijfëš 

Kj‹ikahdt®.  Ït® Õfh® 

khãy« gh£dhéš cŸs 

ghlèò¤Âu« vD« Ïl¤Âš 

thœªjt® Mt®.  Ït® ».Ã 

476 M« M©L kh®¢ 21 nkr 
r§fuhªÂ m‹W Ãwªjh®.  

Ït® jdJ 23MtJ 

taÂš thdéaš g‰¿ 

Fiwªjg£r«  Mçag£lh, 

Mçag£lh Á¤jhªjh vD« 

ÏU üšfis vGÂdh®.  

ÏÂš Mçag£lh vD« üš 

fâj« k‰W« thdéaiy¥  

g‰¿aJ.

There is perhaps nothing which so occupies the
 middle position of mathematics as trigonometry. 

– J.F. HERBART

K¡nfhzéaš

●	 K¡nfhzéaš é»j§fis m¿jš

●	 ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis 

m¿jš

●	 K¡nfhzéaš m£ltizia¥ ga‹gL¤Jjš

Kj‹ik¡ F¿¡nfhŸfŸ
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K¡nfhzÉaš

K¡»a fU¤J                                                                            nfhz«

ÏUgçkhz js¤Âš Âiræ£l ÏU nfh£L¥ gFÂfS¡F Ïil¥g£l 
gFÂ nfhz« vd¥gL«.   nfhz« Mu«Ã¡F« gFÂ nfhz¤Â‹ 
bjhl¡f¥g¡f« vdÎ« mJ KoÍ« gFÂ KoÎ¥g¡f« vdÎ« 
miH¡f¥gL«.  Âiræ£l ÏU nfh£L¥ gFÂfŸ Mu«Ã¡F« òŸë 
nfhz¤Â‹ c¢Á vd¥gL«. 

	 gl« 2.1 MdJ nfhz¤Â‰fhd tiugl 

cjhuzkhF«.

	 Ï§F O-it¥ bghW¤J¡ fÂ® OA MdJ  OB 
tiu RH‰w¥gLtjhš nfhz« AOB cUth»wJ. 

Ïjid AOB+   vd¡ F¿¥ngh«.  Ï§F OA v‹gJ 

bjhl¡f¥g¡f« vdÎ«, OB v‹gJ KoÎ¥g¡f« 

vdÎ« k‰W« O v‹gJ m¡nfhz¤Â‹ c¢Á vdÎ« 

miH¡f¥gL»wJ. eh« nfhz§fis¡ F¿¡f i , a , b  ngh‹w »nu¡f vG¤J¡fis¥  

ga‹gL¤J»nwh«.

	 xU nfhz¤Â‹ msit¥ ghif v‹w myfhš F¿¡»nwh«.   ÏJ ».K 1000 
M« M©o‰F K‹ng ghÃnyhåa®fshš ga‹gL¤j¥g£lJ.   xU ghif   (1c vd¡ 

F¿æLnth«) v‹gJ xU RH‰Áæš c©lhF« nfhz¤Â‹ 
360
1  kl§F MF«.

2.2.2	 Ãjhfu° nj‰w« (Pythagoras Theorem)
	 xU br§nfhz K¡nfhz¤Â‹ bjçahj g¡f msit¡ fhz Ãjhfu° nj‰w« 

ga‹gL»wJ.

Ãjhfu° nj‰w«:  xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ ÛJ tiua¥gL« 

rJu¤Â‹ gu¥gsthdJ, k‰w Ïu©L g¡f§fë‹ ÛJ tiua¥gL« 

rJu§fë‹ gu¥gsÎfë‹ TLjY¡F¢ rk«.

	 Ãjhfu° nj‰w«   K¡nfhzéaš fU¤Jfis nk«gL¤jÎ«,     gy 

fz¡FfS¡F¤  Ô®Î fhzÎ«  ga‹gL»wJ.

2.2.3	 K¡nfhzéaš é»j§fŸ (Trigonometric Ratios)

	 gl« 2.2-š cŸs br§nfhz K¡nfhz¤Â‹ 

_‹W g¡f§fŸ nfhz« i-é‰F v§‡d« bjhl®ò bg‰W 

mikªJŸsJ vd¡ fh©ngh«.

¾¾ br§nfhz¤Â‰F ne® vÂnu mikªJŸs g¡f« 

f®z« vd¥gL«.   ÏJ br§nfhz K¡nfhz¤Â‹ 

äf Úskhd g¡f« MF«.

¾¾ nfhz« i  é‰F ne® vÂnu mikªJŸs g¡f« vÂ®¥g¡f« MF«.

¾¾ i  é‰F mU»YŸs f®z« mšyhj g¡f« mL¤JŸs g¡f« MF«.

A B

C

i

f®
z

«

v
Â
®¥

g
¡
f
«

mL¤JŸs g¡f«

gl« 2.2

gl« 2.1

i

bjhl¡f¥g¡f«

KoÎ
¥g

¡f
«

c¢Á
O A

B

K¡nfhzÉaš
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	 tobth¤j br§nfhz K¡nfhz§fis mo¥gilahf¡ bfh©nl 

K¡nfhzéaš  é»j§fŸ (Trigonometrical Ratios) Kjèš cUth¡f¥g£lJ.   bghJthd 

FW§nfhz¤ij¡ bfh©l všyh¢ br§nfhz K¡nfhz§fS« tobth¤jit 

MF«.   Ñœ¡fhQ« br§nfhz K¡nfhz§fë‹ FW§nfhz§fŸ xnu mséid 

cilajhF«.

	 vdnt, nk‰fhQ« K¡nfhz§fëš x¤j g¡f§fë‹ é»j§fŸ rkkhF«. 

vL¤J¡fh£lhf, 	
OA
AD  = 

OB
BE  = 

OC
CF ;        

OA
OD  = 

OB
OE  = 

OC
OF

	 Ï«K¡nfhz§fë‹ g¡f§fë‹ é»j§fŸ i  é‹ msit¥ bghW¤J 

mik»wnj jéu F¿¥Ã£l vªj xU br§nfhz K¡nfhz¤ij¥ bghW¤J« 

miktÂšiy.  Ïj‹ _y« eh« MW K¡nfhzéaš é»j§fis¥ bgW»nwh«.  Ïªj 

é»j§fS¡F btFfhy¤Â‰F K‹ng bgaç£LŸsd®.

	
f®z«

vÂ®¥g¡f«  v‹w é»j« nfhz« ié‹ sine vd miH¡f¥gL»wJ. nkY« ÏJ 

sini  vd¡ F¿¥Ãl¥gL»wJ.

	
f®z«

mL¤JŸs g¡f«  v‹w é»j« nfhz« i -é‹ cosine vd miH¡f¥gL»wJ. 

nkY« ÏJ cosi  vd¡ F¿¥Ãl¥gL»wJ.

	
mL¤JŸs g¡f«

vÂ®¥g¡f«  v‹w é»j« nfhz« i -é‹ tangent vd miH¡f¥gL»wJ. 

nkY« ÏJ tani  vd¡ F¿¥Ãl¥gL»wJ. 

	
vÂ®¥g¡f«
f®z«  v‹w é»j« nfhz« i -é‹ cosecant vd miH¡f¥gL»wJ. nkY« 

ÏJ coseci  vd¡ F¿¥Ãl¥gL»wJ. 

	
mL¤JŸs g¡f«

f®z«  v‹w é»j« nfhz« i -é‹ secant vd miH¡f¥gL»wJ. 

nkY« ÏJ seci  vd¡ F¿¥Ãl¥gL»wJ. 

	
vÂ®¥g¡f«

mL¤JŸs g¡f«  v‹w é»j« nfhz« i -é‹ cotangent vd miH¡f¥gL»wJ. 

nkY« ÏJ coti  vd¡ F¿¥Ãl¥gL»wJ. 

O D
i

A
B

EO
i

F

C

i
O
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K¡»a fU¤J                                                 K¡nfhzéaš é»j§fŸ

br§nfhz K¡nfhz¤Âš  i  xU FW§nfhz« v‹f. nfhz« 

i  it¥ bghW¤J MW K¡nfhzéaš é»j§fŸ Ã‹tUkhW

	 sini 	= 
f®z«

vÂ®¥g¡f« 	 coseci 	= 
vÂ®¥g¡f«
f®z«

	 cosi 	= 
f®z«

mL¤JŸs g¡f« 	 seci 	 = 
mL¤JŸs g¡f«

f®z«

	 tani 	= 
mL¤JŸs g¡f«

vÂ®¥g¡f« 	 coti 	 = 
vÂ®¥g¡f«

mL¤JŸs g¡f«

jiyÑœ bjhl®òfŸ

coseci , seci  k‰W« coti  M»a K¡nfhzéaš é»j§fŸ Kiwna 

sini , cosi  k‰W« tani  M»at‰¿‹ jiyÑœ é»j§fŸ MF«.

sin i 	 = 
cosec
1
i

	 cos i 	= 
sec
1
i

	 tan i 	 = 
cot
1
i

		

cosec i 	= 
sin
1
i

	 sec i 	 = 
cos
1
i

	 cot i 	 = 
tan
1
i

 

				   1.	mo¥gil é»j§fsh»a sini , cosi  k‰W« tani  M»ad

tan i  = 
cos
sin
i
i  v‹gj‹ _y« bjhl®ògL¤j¥g£LŸsd.

				   2.	FW§nfhz« i  é‹ K¡nfhzéaš é»j§fis¡ fz¡»l,  nfhz« 

iit¡ bfh©l v›éj¢ br§nfhz K¡nfhz¤ijÍ« ga‹gL¤jyh«.

				   3.	K¡nfhzéaš é»j§fŸ g¡f§fë‹ é»j§fshf 

tiuaW¡f¥g£LŸsjhš K¡nfhzéaš é»j§fŸ myF m‰wJ.

vL¤J¡fh£L 2.1

	 gl¤Âš fhQ« br§nfhz K¡nfhz« ABC Ïš, nfhz« i  
it¥ bghW¤J MW K¡nfhzéaš é»j§fis¡ fh©f.

Ô®Î	 gl« 2.3 èUªJ, vÂ®¥g¡f« BC = 3, mL¤JŸs g¡f« AB = 4, 
f®z« AC = 5

	 sini 	= 
AC
BC  = 

5
3 	 coseci 	= 

BC
AC  = 

3
5

	 cosi 	= 
AC
AB  = 

5
4 	 seci 	 = 

AB
AC  = 

4
5

	 tani 	= 
AB
BC  = 

4
3 	 coti 	 = 

BC
AB  = 

3
4

C

BA

5

4

3

i

gl« 2.3

F¿¥òiu
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C

24

B

A

7

i

gl« 2.5

Q R

P

5

13

12

gl« 2.4

i

vL¤J¡fh£L 2.2

	 gl¤Âš fhQ« br§nfhz K¡nfhz« PQR Ïš,

 nfhz«  i  it¥ bghW¤J MW K¡nfhzéaš é»j§fis¡ 

fh©f.

Ô®Î	 gl« 2.4-èUªJ, vÂ®¥g¡f« PQ = 5, mL¤JŸs g¡f« PR = 12, f®z« QR = 13

	 sini 	= 
RQ
PQ  = 

13
5 	 coseci 	= 

PQ
RQ  = 

5
13

	 cosi 	= 
RQ
PR  = 

13
12 	 seci 	 = 

PR
RQ  = 

12
13

	 tani 	= 
PR
PQ  = 

12
5 	 coti 	 = 

PQ
PR  = 

5
12

vL¤J¡fh£L  2.3 

	 gl« 2.5 ÏèUªJ, nfhz«  i  é‹ MW K¡nfhzéaš é»j§fis¡ 

fh©f.

Ô®Î	 gl« 2.5 ÏèUªJ, AC = 24 k‰W« BC = 7. Ãjhfu° nj‰w¤Â‹go, 

			    AB2  = BC CA
2 2
+  = 7 24

2 2
+  = 49 576+  = 625

		  `  AB = 625  = 25

	 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, nfhz« i  it¥ 

bghW¤J MW K¡nfhzéaš é»j§fis¡ fhzyh«

	 sini 	= 
AB
BC  = 

25
7 	 coseci 	= 

BC
AB  = 

7
25

	 cosi 	= 
AB
AC  = 

25
24 	 seci 	 = 

AC
AB  = 

24
25

	 tani 	= 
AC
BC  = 

24
7 	 coti 	 = 

BC
AC  = 

7
24 	

vL¤J¡fh£L 2.4 

	 br§nfhz K¡nfhz« ABC Ïš, B br§nfhz« k‰W« 15 sin A = 12 våš, 

nfhz« A Ï‹ k‰w IªJ K¡nfhzéaš é»j§fisÍ«, nfhz« C Ï‹ 

MW K¡nfhzéaš é»j§fisÍ« fh©f.

Ô®Î	 15 sin A = 12 vd¡ bfhL¡f¥g£LŸsJ. vdnt, sin A = 
15
12 . 

BC = 12, AC = 15 k‰W« B I br§nfhzkhf bfh©l DABC I

(gl« 2.6)  fUJf.  Ãjhfu° nj‰w¤Â‹go,

C

BA

15 12

gl« 2.6
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		  AC
2 	 = AB BC

2 2
+  

		   152 	 = 12AB
2 2
+

		  AB
2 	 = 15 12

2 2
-  = 225 144-  = 81

	      AB` 	 = 81  = 9
	 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, nfhz« A k‰W« 

C Ï‹ K¡nfhzéaš é»j§fis¥ Ã‹tUkhW fhzyh«.

	 cos A	 = 
AC
AB  = 

15
9  = 

5
3 	 sin C	 = 

AC
AB  = 

15
9 = 

5
3 	

	 tan A	 = 
AB
BC  =

9
12  = 

3
4 	 cos C	 = 

AC
BC  = 

15
12 = 

5
4

	 cosec A	= 
BC
AC  = 

12
15 = 

4
5 	 tan C	 = 

BC
AB  = 

12
9 = 

4
3

	 sec A	 = 
AB
AC = 

9
15 = 

3
5 	 cosec C	= 

AB
AC  = 

9
15 = 

3
5

	 cot A	 = 
BC
AB  = 

12
9  = 

4
3  	 sec C	 = 

BC
AC  = 

12
15 = 

4
5

			   cot C	 = 
AB
BC  = 

9
12 = 

3
4

vL¤J¡fh£L  2.5

	 PQR3 -š, Q br§nfhz«, PQ = 8 k‰W« PR = 17 våš, nfhz« P Ï‹ MW 

K¡nfhzéaš é»j§fis¡ fh©f. 

Ô®Î	 br§nfhz K¡nfhz« PQR Ïš, Q br§nfhz«  (gl« 2.7I¥ gh®¡f), PQ = 8 
k‰W« PR = 17 vd¡ bfhL¡f¥g£LŸsJ.  Ãjhfu° nj‰w¤Â‹go,

			   PR
2 	 = PQ QR

2 2
+

			   17
2 	 = 8 QR

2 2
+

			   QR
2 	 = 17 82 2-  = 289 64-  = 225

		  `  	 QR 	 = 225  = 15

	 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, 

nfhz« P Ï‹ MW K¡nfhzéaš é»j§fis¡ fhzyh«.

		  	 sinP 	 = 
PR
RQ  = 

17
15 	 cosecP 	 = 

RQ
PR  = 

15
17

			   cosP 	 = 
PR
PQ  = 

17
8 	 sec P 	 = 

PQ
PR  = 

8
17

			   tanP 	 = 
PQ
RQ  = 

8
15 	 cot P 	 = 

RQ
PQ  = 

15
8

QP

17

8

R

gl« 2.7
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vL¤J¡fh£L  2.6

	 cosA
37
35=  våš,  

sec tan
sec tan
A A
A A
-
+  it¡ fh©f.

Ô®Î	 cos A
37
35=  vd¡ bfhL¡f¥g£LŸsJ.  AB = 35 k‰W« AC = 37,  90B+ = c 

bfh©l br§nfhz K¡nfhz« ABC I¡ (gl« 2.8) fUJf. Ãjhfu° nj‰w¤Â‹go, 

eh« bgWtJ

		  AC
2 	 = AB BC

2 2
+

		  372 	 = 35 BC2 2+

		  BC2 	 = 37 352 2-  
			   = 1369 1225-  = 144
		  BC` 	= 144  = 12	

		  sec A = 
AB
AC  = 

35
37 ,	  	 tan A = 

AB
BC  = 

35
12

vdnt, sec A + tan A = 
35
37

35
12

35
49+ = ,	  sec A -  tan A = 

35
37

35
12

35
25- =

	
sec tan
sec tan
A A
A A`
-
+  = 

35
25
35
49

	 = 
35
49

25
35#  = 

25
49

vL¤J¡fh£L  2.7

	 tan
21
20i =  våš,  

sin cos
sin cos

1
1

7
3

i i
i i

+ +
- + =   vd ãWÎf.

Ô®Î	 tan
21
20i =  vd¡ bfhL¡f¥g£LŸsJ.  AB = 21 k‰W« BC = 20 msÎfŸ  

bfh©l  br§nfhz K¡nfhz« ABC I (gl« 2.9) fUJf.  Ãjhfu° nj‰w¤Â‹go, 

eh« bgWtJ

	 	 AC2 	= AB BC2 2+  = 20 212 2+  = 400 441+  = 841.
		  `  AC	= 841  = 29.  

	 sini  = 
AC
BC  = 

29
20 , 	 cosi  = 

AC
AB  = 

29
21

	 1 sin cosi i- +  = 1
29
20

29
21

29
29 20 21

29
30- + = - + =

	 1 sin cosi i+ +  = 1
29
20

29
21

29
29 20 21

29
70+ + = + + =

	
sin cos
sin cos

1
1

i i
i i

+ +
- +  = 

29
70
29
30

 = 
29
30

70
29#  = 

70
30  = 

7
3

BA
i

C

21

20

gl« 2.9

BA

37

C

35
gl« 2.8
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2.3	 Áy Áw¥ò nfhz§fë‹ K¡nfhzéaš é»j§fŸ 

	 Áytif Áw¥ò¡ nfhz§fshd 30 , 45c c k‰W« 60c Ï‹ é»j§fis¡ fhz 

toéaš Kiwia¥ ga‹gL¤jyh«.

2.3.1	 30c k‰W« 60c-‹ K¡nfhzéaš é»j§fŸ

	 ABC3  v‹gJ a myF g¡f msÎ bfh©l rkg¡f K¡nfhz« (gl« 2.10I gh®¡f) 

v‹f.    AD BC=  I tiuf. vdnt, D v‹gJ BC Ï‹ ika¥òŸë MF«.  Mjyhš, 

BD DC a
2

= =  k‰W« 30BAD DAC+ += = c.  Ï¥nghJ, br§nfhz K¡nfhz« BDAÏš,  

30BAD+ = c k‰W« BD a
2

= .  Ãjhfu° nj‰w¤Â‹go,

	       AB AD BD
2 2 2
= +

	          a AD a
2

2 2 2
= + 8 B

	       AD a a
4

2 2
2

= -     a
4
3
2

=

	    AD a
2
3` =

	 Mfnt, br§nfhz K¡nfhz« BDA Ïš nfhz« 30c Ï‹ K¡nfhzéaš 

é»j§fis eh« Ã‹tUkhW fhzyh«.

30sin c = 
AB
BD

a

a
2

2
1= =                          30cosec c = 2

sin30
1 =
c

30cos c = 
AB
AD

a

a
2
3

2
3= =                 30sec c    = 

cos30
1

3
2=

c

30tan c = 
AD
BD

a

a

2
3
2

3
1= =                 30cot c    = 

tan30
1 3=
c

	 BDA3 -š, 60ABD+ = c.  vdnt, eh« nfhz« 60c Ï¡fhd K¡nfhzéaš 

é»j§fis¥ Ã‹tUkhW fhzyh«.

60sin c = 
AB
AD

a

a
2
3

2
3= =                 60cosec c = 

sin60
1

3
2=

c

60cos c = 
AB
BD

a

a
2

2
1= =                         60sec c    = 2

cos60
1 =
c

60tan c = 
BD
AD

a

a

2

2
3

3= =                  60cot c    = 
tan60
1

3
1=

c

B
60c 60c

30c

a a

a
2

a
2

A

CD

gl« 2.10
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2.3.2	 45c-‹ K¡nfhzéaš é»j§fŸ

	 xU br§nfhz K¡nfhz¤Âš xU FW§nfhz« 45c våš, k‰bwhU 

FW§nfhzK« 45c MF«.   vdnt, m«K¡nfhz«   xU ÏUrkg¡f¢ br§nfhz 

K¡nfhzkhF«.   90B+ = c bfh©l xU ÏUrkg¡f K¡nfhz« ABC I¡ fUJf. Ï§F 

45A C+ += = c,   vdnt, AB = BC.  

AB BC a= =  v‹f.  Ãjhfu° nj‰w¤Â‹go,

	   AC AB BC
2 2 2
= +  

	  	  = a a
2 2
+  2a2=

	 AC a 2` =

gl« 2.11 ÏèUªJ, nfhz« 45c Ï‹ K¡nfhzéaš é»j§fŸ Ã‹tUkhW

45sin c = 
AC
BC

a
a
2 2

1= =                  45cosec c = 
sin45
1 2=
c

45cos c = 
AC
AB

a
a
2 2

1= =                 45sec c = 
cos45
1 2=
c

45tan c = 1
AB
BC

a
a= =                           45cot c = 1

tan45
1 =
c

2.3.3	 0ck‰W« 90c Ï‹ K¡nfhzéaš é»j§fŸ

	 MÂia ikakhfÎ« XuyF MuK« bfh©l t£l¤ij     (gl« 2.12) fUJf. 

 P(x, y) v‹gJ Kjš fhšgFÂæš t£l¤Â‹ Ûjikªj VnjD« xU òŸë v‹f.

	 P æèUªJ x m¢R¡F¢ br§F¤J¡nfhL PQI 

tiuf. ÏJ br§nfhz K¡nfhz« OQPI 

mik¡»wJ.  nkY« POQ+ i=  v‹f.  vdnt,

	 sin i  = 
OP
PQ  = y

1
= y (P Ï‹ y m¢R¤bjhiyÎ)

	 cos i  = QOP
O = x

1
 = x (P Ï‹ x m¢R¤bjhiyÎ)

	 tan i  = 
QO
PQ = 

x
y

	 OP MdJ OA -Îl‹  x‹W«  nghJ  i  = 0cMF«.    A Ï‹ Ma¤bjhiyÎfŸ 

(1, 0) v‹gjhš, eh« bgWtJ

BA
45c

C

a

a

gl« 2.11

45c

gl« 2.12

O A(1, 0)

P(x, y)

Q

1
y

x
i

B(0, 1)

X

Y
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sin0c = 0 (A Ï‹ y m¢R¤bjhiyÎ)         0cosec c tiuaW¡f¥gléšiy

cos0c= 1 (A Ï‹ x m¢R¤bjhiyÎ)      0sec c = 1

0
0
0tan

cos
sin

1
0= =c

c
c  =  0 	                    0cot c tiuaW¡f¥gléšiy

	 OP MdJ OB-Íl‹ x‹W« nghJ i  = 90o  MF«. B Ï‹ Ma¤bjhiyÎfŸ (0, 1) 

v‹gjhš, eh« bgWtJ

90sin c = 1 (B Ï‹ y m¢R¤bjhiyÎ)    cosec90c = 1	

90cos c = 0 (B Ï‹ x m¢R¤bjhiyÎ)         sec90c  tiuaW¡f¥gléšiy

0tan
cos
sin9
90
90

0
1= =c

c
c    tiuaW¡f¥gléšiy   cot90c = 0

	 nfhz« , , ,30 45 600c c c c k‰W« 90c M»a nfhz§fS¡fhd MW K¡nfhzéaš 

é»j§fŸ Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsJ.

      nfhz« i  

 é»j«

0c 30c 45c 60c 90c

sin i 0
2
1

2
1

2
3 1

cos i 1
2
3

2
1

2
1 0

tan i 0
3
1 1 3

tiuaW¡f¥
gléšiy

cosec i tiuaW¡f¥
gléšiy

2 2
3
2 1

sec i 1
3
2

2 2 tiuaW¡f¥
gléšiy

cot i tiuaW¡f¥
gléšiy 3 1

3
1 0

vL¤J¡fh£L  2.8

	 kÂ¥ò¡ fh©f : 45 45 45sin tan cos2 2 2+ +c c c

Ô®Î	 45sin
2
1=c , 45 1tan =c  k‰W« 45cos

2
1=c  vd ek¡F¤ bjçÍ«.	
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	 `  45 45 45sin tan cos2 2 2+ +c c c= (1)

2
1

2
12 2 2

+ +c cm m

					       	     = 1
2
1

2
1+ +  = 2

( )sin
2
i  I sin2i  vd vGJnth«.

vL¤J¡fh£L  2.9

	 kÂ¥ò¡ fh©f : 
sec

cos tan
4 45

12 30 2 60
2

2 2-
c

c c

Ô®Î	 30cos
2
3=c , 60tan 3=c  k‰W« 45sec 2=c  vd ek¡F¤ bjçÍ«.

	 `  
sec

cos tan
4 45

12 30 2 60
2

2 2-
c

c c 	 = 
( )4 2

12
2
3 2 3

2

2
2

#

# #-cc ^^m m h h

			   = 
4 2

12
4
3 2 3

#

# #-` ^j h
	 = 

8
9 6-  = 

8
3

gæ‰Á  2.1

1.	 Ã‹tU« gl§fëèUªJ, nfhz« i  it¥ bghW¤J K¡nfhzéaš é»j§fis¡ 

fh©f.

	

			   (i)	 (ii)

			   (iii)	 (iv)

2.	 Ã‹tUtdt‰¿èUªJ k‰w K¡nfhzéaš é»j§fis¡ fh©f.

	 (i) sinA
15
9= 		 (ii) cosA

17
15= 	 (iii) tanP

12
5=

	 (iv) sec
8
17i =  	 (v) cosec

60
61i = 	 (vi) sin

y
xi = .

F¿¥ò

C B

A

40

41

9
i

i

A

C B

25

24

7

C B

A

10

8

6

i

C

B 37

3512
i

A
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3.	 Ã‹tUtdt‰¿š i -‹ kÂ¥ig¡ fh©f.  

	 (i) sin
2
1i = 	 (ii) 0sini = 		  (iii) tan 3i = 	 (iv) cos

2
3i = . 

4.	 ABC3 -š, B br§nfhz«,  AB = 10 k‰W« AC = 26 våš, nfhz« A k‰W« CI¥ 

bghW¤J MW K¡nfhzéaš é»j§fis¡ fh©f.

5.	 5 12 0cos sini i- =  våš, 
cos sin
sin cos
2 i i
i i
-
+  kÂ¥ig¡ fh©f.

6.	 29 20cosi =  våš, sec tan2 2i i-  kÂ¥ig¡ fh©f.

7.	 sec
10
26i =  våš, 

cos sin
cos sin
4 2
3 4

i i
i i
-
+  kÂ¥ig¡ fh©f.

8.	 tan
b
ai =  våš, sin cos2 2i i+  kÂ¥ig¡ fh©f.

9.	 cot
8
15i =  våš, 

( )( )
( )( )
cos cos
sin sin

1 1
1 1

i i
i i

+ -
+ -  kÂ¥ig¡ fh©f.

10.	 K¡nfhz« PQR-š, Q br§nfhz« k‰W« tan P = 
3
1   våš, Ã‹tUtdt‰¿‹ 

kÂ¥ig¡ fh©f. 

	 (i) sin P cos R +  cos P sin R		  (ii) cos P cos R -  sin P sin R.

11.	 sec
5
13i =  våš, 3

sin cos
sin cos
4 9
2 3

i i
i i
-
- =  vd ãUÃ.

12.	 secA
8
17=  våš, sin cosA1 2 2 12 2- = -  vd ãUÃ.

13.	 kÂ¥ò¡ fh©f :

	 (i)	 45 45sin cos+c c	 (ii)	 60 30sin tanc c		

	 (iii)	
tan tan
tan
30 60
45
+c c
c  	 (iv)	 60 30 30 60cos sin tan cot2 2 2 2+c c c c

	 (v)	 6 90 3 90 4 45cos sin tan2 2 2+ +c c c 	 (vi)	
sin cos

cot sec sin
60 45

4 60 30 2 45
2 2

2 2 2

+
+ -
c c

c c c

	 (vii)	
cosec sec cot

tan cos sec cos
30 60 30

60 4 45 3 30 5 90
2

2 2 2 2

+ -
+ + +

c c c
c c c c

	 (viii)	4( 30 60 ) 3( 45 90 )sin cos cos sin4 4 2 2+ - -c c c c .

14.	 Ã‹tUtdt‰iw¢ rçgh®¡f.

	 (i)	 30 30 1sin cos2 2+ =c c 		

	 (ii)	 1 45 45tan sec2 2+ =c c

	 (iii)	 60 1 2 30 2 30 1cos sin cos2 2= - = -c c c

	 (iv)	 90 1 2 45 2 45 1cos sin cos2 2= - = -c c c
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	 (v)	

sin
cos

sec tan1 60
60

60 60
1

+
=

+c
c

c c

	 (vi)	 2 60 1
tan
tan cos

1 60
1 60

2

2
2

+
- = -

c
c c

	 (vii)	
sec tan
sec tan

sin
sin

30 30
30 30

1 30
1 30

-
+ =

-
+

c c
c c

c
c

	 (viii)	 60 2 45 30 2 30 45 0tan tan cot sin cosec
4
32 2 2 2 2- - + + =c c c c c

	 (ix)	 4 45 60 60 60 1cot sec sin cos2 2 2 2- + + =c c c c

	 (x)	 30 60 30 60 90sin cos cos sin sin+ =c c c c c.

2.4 	 ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fŸ 
	 (Trigonometric Ratios for Complementary Angles)
	 Ïu©L FW§nfhz§fë‹ TLjš 90c våš x‹W k‰bwh‹¿‹ ãu¥ò¡ 

nfhzkhF«. br§nfhz K¡nfhz¤Âš Ïu©L FW§nfhz§fë‹ TLjš 90c.  
vdnt, br§nfhz K¡nfhz¤Âš cŸs ÏU FW§nfhz§fS« v¥bghGJ« 

x‹W¡bfh‹W ãu¥ò¡ nfhz§fshF«.

	 br§nfhz K¡nfhz« ABC Ïš, B br§nfhz« v‹f (gl« 2.13I gh®¡f).  
ACB+ i=  våš, 90BAC+ i= -c . Mfnt, nfhz§fŸ BAC+  k‰W« ACB+  M»ait 

x‹W¡bfh‹W ãu¥ò¡ nfhz§fshF«.

nfhz« i -é‰fhd é»j§fŸ

	 sini 	 = 
AC
AB 		 coseci 	 = 

AB
AC

	 cosi 	 = 
AC
BC 		 seci 	 = 

BC
AC 	       (1)

	 tani 	 = 
BC
AB 		 coti 	 = 

AB
BC

Ïnj ngh‹W, nfhz« (90 )i-c -é‰fhd é»j§fŸ

	 (90 )sin i-c 	= 
AC
BC 	 (90 )cosec i-c 	= 

BC
AC

	 (90 )cos i-c 	= 
AC
AB 	 (90 )sec i-c 	 = 

AB
AC 	   (2)

	 (90 )tan i-c 	= 
AB
BC 	 (90 )cot i-c 	 = 

BC
AB

(1) k‰W« (2)-š cŸs é»j§fis x¥Ãl eh« bgWtJ,

	 sini 	 = 
AC
AB 	 = (90 )cos i-c 	 coseci 	= 

AB
AC 	= (90 )sec i-c

	 cosi 	 = 
AC
BC 	 = (90 )sin i-c 	 seci 	 = 

BC
AC 	= (90 )cosec i-c

	 tani 	 = 
BC
AB 	 = (90 )cot i-c 	 coti 	 = 

AB
BC 	= (90 )tan i-c

A B

C

gl« 2.13
90 i-c

i
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K¡»a¡ fU¤J              ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fŸ

br§nfhz K¡nfhz¤Âš i  v‹gJ xU FW§nfhz« våš,  
ãu¥ò¡ nfhz§fS¡fhd K¡nfhzéaš é»j§fë‹ 
K‰bwhUikfis eh« Ã‹tUkhW bgW»nwh«.

	 sini 	= (90 )cos i-c 	                        coseci  = (90 )sec i-c

	 cosi 	 = (90 )sin i-c 	 seci 	 = (90 )cosec i-c

	 tani 	 = (90 )cot i-c 	 coti 	 = (90 )tan i-c

vL¤J¡fh£L  2.10

	 kÂ¥ò¡ fh©f : 
sin
cos
34
56
c
c

Ô®Î	 nfhz§fŸ 56c k‰W« 34c M»ait x‹W¡bfh‹W ãu¥ò¡nfhz§fŸ.   

Mfnt, ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis¥ ga‹gL¤j, 

56cos c (90 34 )cos= -c c  = 34sin c. Mfnt, 1
sin
cos

sin
sin

34
56

34
34= =

c
c

c
c

vL¤J¡fh£L  2.11

	 kÂ¥ò¡ fh©f : 
cot
tan
65
25
c
c

Ô®Î 	 25 (90 65 )tan tan= -c c c = 65cot c vd vGjyh«.   Mfnt,  

			   1
cot
tan

cot
cot

65
25

65
65= =

c
c

c
c

vL¤J¡fh£L  2.12

	 kÂ¥ò¡ fh©f : 
cos sin sin
cos sin cos
72 25 32
65 18 58
c c c
c c c

Ô®Î	 ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis¥ ga‹gL¤j, eh« bgWtJ

		     65 (90 25 ) 25cos cos sin= - =c c c c, 
		  18 (90 72 ) 72sin sin cos= - =c c c c 		
	         58 (90 32 ) 32cos cos sin= - =c c c c. 

		  `   1
cos sin sin
cos sin cos

cos sin sin
sin cos sin

72 25 32
65 18 58

72 25 32
25 72 32= =

c c c c
c c c

c c c
c c c

vL¤J¡fh£L  2.13

	 35 60 55 30 1tan tan tan tan =c c c c  vd ãWÎf.

Ô®Î	 	 35 (90 55 ) 55tan tan cot= - =c c c c, 

		  60 (90 30 ) 30tan tan cot= - =c c c c vd vGjyh«.

	 `  35 60 55 30tan tan tan tanc c c c = 55 30 55 30cot cot tan tanc c c c

					                    = 55 30
tan tan

tan tan
55
1

30
1# # #

c c
c c = 1
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	  25cosec secA = c våš, A I¡ fh©f.

Ô®Î	 (90 )cosec secA A= -c  vd ek¡F¤ bjçÍ«. vdnt,

		  (90 ) 25sec secA- =c c (  90 25A- =c c

				           `  90 25A = -c c = 65c

		  	 vL¤J¡fh£L 2.14 Ï‹ Ô®éš, A Ï‹ kÂ¥ig¥ bgw ÏUòwK« sec Mš 

tF¡fTlhJ. khwhf FW§nfhz§fë‹ K¡nfhzéaš é»j§fë‹ 

xUik¥ g©Ã‹ mo¥gilæš  A Ï‹ kÂ¥ig¡ fz¡»lnt©L«.  

	 	 	 mjhtJ, a  k‰W« b  M»ait FW§nfhz§fŸ våš, 

					     sin sina b=  (a b=

					     cos cosa b= (a b= , g

vL¤J¡fh£L  2.15 

	 33sin cosA = c våš, A I¡ fh©f.

Ô®Î	 (90 )sin cosA A= -c  vd ek¡F¤ bjçÍ«. vdnt,

		  (90 ) 33cos cosA- =c c (  90 33A- =c c

		  `  90 33A = -c c = 57c

gæ‰Á 2.2

1.	 kÂ¥ò¡ fh©f.  

	 (i) 
cos
sin
54
36
c
c  			   (ii) 

sec
cosec
80
10
c
c 		  (iii) (90 )sin seci i-c

	 (iv) 
cosec
sec
70
20
c
c 			  (v) 

cos
sin
73
17
c
c 		  (vi) 

cot
tan
44
46
c
c .

2.	 RU¡Ff. 

	 (i) 38 52 38 52cos cos sin sin-c c c c		  (ii) 59 31
sin
cos cos cosec
10
80 +
c
c c c

	 (iii) 
cos
sin

cot
tan

54
36

36
54-

c
c

c
c 			   (iv) 3

cot
tan

cos
sin

sec
cosec

23
67

2
1

48
42

2
5

29
61+ +

c
c

c
c

c
c

	 (v)  
sin
cos

cos
sin

53
37

72
18#

c
c

c
c 				   (vi) 2 ( )

7
( )

cosec
sec

sin
cos90 90

i
i

i
i-

+
-c c

	 (vii) 
( )
( )

( )sin
sec

tan
cos sec

90
90

90
#

i
i

i
i i

-
-

-
-

c
c

c
	 (viii) 2 60

cos
sin

sin
cos cos

55
35

35
55 2+ -

c
c

c
c c

	 (ix) 12 38 52 60 78cot cot cot cot cotc c c c c.	

F¿¥ò
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3.	 Ã‹tUtdt‰¿š A Ï‹ kÂ¥ig¡ fh©f.

	 (i) 30sin cosA = c	 (ii) 49tan cotA=c 		  (iii) 35 1tan tanA =c 	
	 (iv) 35sec cosecA=c 	 (v) 43 1cosec cosA =c 		 (vi) 20 70sin tan secA 3=c c .

4.	 Ã‹tUtdt‰iw ãWÎf.

	 (i) 48 42 0cos sin- =c c 		  (ii) 20 70 70 20 0cos cos sin sin- =c c c c

	 (iii) (90 )sin tan sini i i- =c 	 (iv) ( ) ( )
1

cos
cos tan90 90

i
i i- -

=
c c .

2.5	 K¡nfhzéaš m£ltizia¥ ga‹gL¤J« Kiw

	 eh« ÏJtiu ,0c  30c, 45c, 60c k‰W« 90c M»at‰¿‹ K¡nfhzéaš 

é»j§fis¡ fz¡ÑL brŒnjh«.  br§nfhz K¡nfhz¤Â‹ Ô®it¡ fhz Ïit 

mšyhj khWg£l k‰w FW§nfhz§fë‹ K¡nfhzéaš é»j§fS« ek¡F¤  

njit¥gL»wJ.   mid¤J¡ FW§nfhz§fë‹ sine, cosine k‰W« tangent Ï‹ 

njhuha kÂ¥òfŸ Ï¥ò¤jf¤Â‹ Ã‹gFÂæš bfhL¡f¥g£LŸsd.

  	 ghifæ‹ Ã‹d§fis, xU ghif v‹gij 60 ãäl§fshfÎ«, xU ãäl« 

v‹gij 60 édhofshfÎ« Ãç¤J vGJ»nwh«.    xU  ãäl« v‹gJ 1l vdÎ«  xU 

édho v‹gJ 1m vdÎ« F¿¡f¥gL»wJ.  Mfnt, 

					       1c = 60l k‰W« 1l = 60m.

	 sine, cosine k‰W« tangent Ï‹ 0c Kjš 90c tiuæyhd mid¤J¡ nfhz§fë‹ 

kÂ¥òfS« 6l Ïilbtë mséš eh‹F jrk Ïl¤ ÂU¤jkhf m£ltizæš 

bfhL¡f¥g£LŸsJ.  nkY«, K¡nfhzéaš m£ltiz _‹W gFÂfis cilaJ.

	 (i)	 m£ltizæš ÏlJ nfhoæš cŸs ãuèš ghif 0c Kjš 90c tiu 

F¿¥Ãl¥g£LŸsJ.

	 (ii)	 m£ltizæš mL¤JŸs g¤J ãušfŸ Kiwna  0l, 6l, 12l, 18l, 24l, 30l, 
36l, 42l, 48l k‰W« 54l v‹w jiy¥Ãš bfhL¡f¥g£LŸsJ.

	 (iii)	 bghJé¤Âahr« (Mean Difference) v‹w jiy¥Ã‹ Ñœ IªJ ãušfŸ 

cŸsd.   mªj IªJ ãušfS¡F 1l, 2l, 3l, 4l k‰W« 5l vd jiy¥òfŸ 

bfhL¡f¥g£LŸsJ.

	 nfhz§fŸ sine, cosine k‰W« tangent Ï‹ kÂ¥òfŸ  (ii) Ïš F¿¥Ã£LŸsthW 

6l Ï‹ kl§Ffëš g¤J ãušfshf¡ bfhL¡f¥g£LŸsJ.   k‰w ãäl§fëš 

bfhL¡f¥g£l nfhz§fë‹ kÂ¥òfis¡ fhz bghJé¤Âahr m£ltizæš 

bfhL¡f¥g£LŸs kÂ¥òfis¡ bfh©L rçbrŒJ bfhŸsnt©L«.

	 sine k‰W« tangent m£lizæš kÂ¥ig¡ fhQ«nghJ bghJé¤Âahr¤ij¡ 

T£l nt©L«, mnj rka« cosine m£lizæš bghJé¤Âahr¤ij¡ fê¡f nt©L«.
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vL¤J¡fh£L  2.16

	  46 51sin c l Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	 	 sine m£ltizæèUªJ njitahd gFÂ ÑnH bfhL¡f¥g£LŸsJ.

	 0l		  6l	 12l	 18l	 24l	 30l	 36l	 42l	 48l	 54l	  Mean Diff.

         .0 0c	  0.1c       0.2c     0.3c     0.4c     0.5c      0.6c     0.7c     .0 8c     0.9c	 1  2  3  4  5

46c			   0.7290	 6

	 46 51 46 48 3= +c l c l l vd vGJf.  m£ltizæèUªJ eh« bgWtJ,	

        			             46 48sin c l = 0.7290 

	 3l Ï‹ bghJ é¤Âahr« = 0.0006

	 `  46 51sin c l = 0.7290 + 0.0006 = 0.7296

vL¤J¡fh£L  2.17

	 37 16cos c l Ï‹ kÂ¥ig¡ fh©f.

Ô®Î

	 0l		  6l	 12l	 18l	 24l	 30l	 36l	 42l	 48l	 54l	  Mean Diff.

         .0 0c	  0.1c	      0.2c      0.3c      0.4c    0.5c      0.6c     0.7c     .0 8c     0.9c	 1  2  3  4  5

37c			   0.7965			   7

	 37 16c l = 37 12 4+c l l vd vGJf.  m£ltizæèUªJ,

				           37 12cos c l  = 0.7965

		  4l Ï‹ bghJ é¤Âahr«  = 0.0007	

	 i  Ï‹ kÂ¥ò 0cèUªJ 90cÏ¡F mÂfç¡F«nghJ cosi  é‹ kÂ¥ò 1èUªJ 0 
é‰F¡ Fiwtjhš, bghJ é¤Âahr¤ij¡ fê¡f nt©L«. 

	 `  37 16cos c l = 0.7 5 0.000796 -  = 0.7958

vL¤J¡fh£L  2.18

	 25 15tan c l Ï‹ kÂ¥ig¡ fh©f.

Ô®Î

	 0l		  6l	 12l	 18l	 24l	 30l	 36l	 42l	 48l	 54l	  Mean Diff.

         .0 0c	  0.1c	      0.2c      0.3c      0.4c    0.5c      0.6c     0.7c     .0 8c     0.9c	 1  2  3  4  5

25c			   0.4706		  11

	 25 15c l = 25 12 3+c l l vd vGJf.  m£ltizæèUªJ, 
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				         25 12tan c l 	  = 0.4706 

		  3lÏ‹ bghJ é¤Âahr«  = 0.0011

		  `  25 15tan c l = 0.4706 + 0.011 = 0.4717

vL¤J¡fh£L  2.19

	 sin i  = 0.0958 våš, nfhz« i  it¡ fh©f. 

Ô®Î	 	 0.0958 Ï¡F vÂuhf sine m£ltizæèUªJ, eh« fhQ« kÂ¥ò 5 30sin c l.

 		  (  5 30sin c l = 0.0958

		               `  i  = 5 30c l

vL¤J¡fh£L  2.20

	 0.0987sini =  våš, nfhz« i  it¡ fh©f.

Ô®Î	 	 sine m£ltizæèUªJ, 0.09 3sin 9i =  Ï¡F x¤j ié‹    kÂ¥ò    5 42c l 
k‰W« 0.0006 ¡F vÂuhd kÂ¥ò 2l.  Mfnt, 

	 sini =  0.0987	  = 0.0993 -  0.0006 

		  = sin5 42c l -   (2l Ï‹ bghJ é¤Âahr«)

	 sini = sin5 40c l

	      5 40` ci = l

vL¤J¡fh£L  2.21

	 0.4040tani =  våš, nfhz« i  Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	 	 0.4040 ¡F vÂuhf tangent m£ltizæèUªJ, eh« fhQ« kÂ¥ò tan22 0c l.

	 (  22 0.4040tan =c

	             22` i = c

vL¤J¡fh£L 2.22

	 RU¡Ff. 30 30 5 33sin cos+c l c l

Ô®Î	 	 sine m£ltizæèUªJ, 30 30sin c l = 0.5075.  cosine m£ltizæèUªJ, 

5 30cos c l = 0.9954 k‰W« bghJ é¤Âahr« 3l = 0.0001.  Mfnt, 

					          cos 5 33c l = 0.9954 -  0.0001 = 0.9953

		  `  30 30 5 33sin cos+c l c l = 0.5075 0.9953+  = 1.5028
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	 RU¡Ff. 70 12 48 54cos tan+c l c l

Ô®Î	 cosine k‰W« tangent m£ltizæèUªJ, eh« fh©gJ 

		  70 12cos c l = 0.3387 

		  48 54tan c l = 1.1463

		  `  70 12 48 54cos tan+c l c l	= 0.3387 .14631+  

							       = 1.4850

vL¤J¡fh£L 2.24

	 gl« 2.14 Ïš bfhL¡f¥g£LŸs br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

Ô®Î	 	 gl« 2.14 ÏèUªJ, sin
AC
ABi=  &  10 14sin AB

3
=c l

	 sine m£ltizæèUªJ, 10 12sin c l = 0.1771 k‰W« bghJ é¤Âahr« 2l= 0.0006

	 `  sin10 14c l = 0.1777

	 . AB0 1777
3

=

	 `  AB  = 0.1777 3#  = 0.5331

	 cos
AC
BCi=  (  10 14cos c l = BC

3

cosine m£ltizæèUªJ, 10 12cos c l = 0.9842 k‰W« bghJ é¤Âahr« 2l= 0.0001

	 `  10 14cos c l = 0.9842 -  0.0001 = 0.9841

	 . BC0 9841
3

=

	 0.9841 3BC` #=  = 2.9523

	 br§nfhz K¡nfhz¤Â‹ gu¥gsÎ = bh
2
1  = . .

2
1 2 9523 0 5331# #  

							            = 0.786935565 

	 `  br§nfhz K¡nfhz¤Â‹ gu¥gsÎ  = 0.7869 r.br.Û (njhuhakhf)

vL¤J¡fh£L 2.25

	 6 br.Û MuKŸs t£l¤Â‹ ika¤Âš 165c nfhzmsit¤ jh§F« ehâ‹ 

Ús¤ij¡ fh©f.

C B

A

3 br.
Û

gl« 2.14

10 14c l
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Ô®Î	 O it ikakhf cila 6 br.Û MuKŸs t£l¤Â‹ ika¤Âš 165c nfhz 

msit¤ jh§F« eh© AB v‹f.   OC AB=  I tiuf, Mfnt C v‹gJ AB Ï‹ 

ika¥òŸë.  vdnt,

	 AOC+  = 
2
165c  = 28 30c l

br§nfhz K¡nfhz« ACO-éš, 

	 2sin8 30c l= 
OA
AC(  AC = 2sin8 30c l # OA

	 AC  = 0.9914 # 6 = 5.9484 br.Û

      `  ehâ‹ Ús« AB = AC  # 2 =  5.9484 # 2 = 11.8968 br.Û

vL¤J¡fh£L 2.26

	 8 myF MuKila t£l¤ÂDŸ mikªj 9 g¡f§fis¡ bfh©l xG§F 

gynfhz¤Â‹ g¡f¤Â‹ Ús« fh©f. 

Ô®Î	 AB v‹gJ 8 myF MuKila t£l¤ÂDŸ mikªj  9 g¡f§fŸ bfh©l xG§F 

gynfhz¤Â‹ xU g¡f« v‹f.  O v‹gJ t£l¤Â‹ ika« våš, AOB+  = 
9
360c  = 40c

.  OC AB=  I tiuf.  vdnt, 

	 AOC
2
40 20+ = =c c

	 sin20c = 
OA
AC  = AC

8

	 0.3420 = AC
8

		     AC  = 0.3420 # 8 = 2.736

	 `  g¡f« AB Ï‹ Ús« = 2 # AC = 2 # 2.736 = 5.472  myFfŸ

vL¤J¡fh£L 2.27

	 6 br.Û g¡f msÎ bfh©l xG§F mW§nfhz¤Âš mikªJŸs cŸt£l¤Â‹ 

Mu« fh©f. 

Ô®Î	 AB v‹gJ xG§F mW§nfhz¤Â‹ xU g¡f« k‰W« O v‹gJ cŸt£l ika« 

v‹f.  OC AB=  I tiuf. r  v‹gJ t£l¤Â‹ Mu« våš, OC = r.  nkY«, 

O

A BC

6 br.
Û
30l82c

gl« 2.15

A B
C

O

8 20
c

gl« 2.16
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	 AOB+  = 

6
360c  = 60c		

      AOC` +   = 
2
60c  = 30c

          30tan c = 
r
AC

	 i.e., 
3
1  = 

r
3

	 `  r = .3 1 732#  = 5.196 br.Û 

	 Mfnt, cŸt£l¤Â‹ Mu« = 5.196 br.Û 

gæ‰Á 2.3

1.	 Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f.

	 (i) 26sin c	 (ii) 72cos c	 (iii) 35tan c	 (iv) 75 15sin c l	

	 (v) 12 12sin c l	 (vi) 12 35cos c l	 (vii) 40 20cos c l	 (viii) 10 26tan c l	

	 (ix) 20cot c	 (x) 40 20cot c l	

2.	 Ã‹tUtdt‰¿š i  Ï‹ kÂ¥ig¡ fh©f.

	 (i) .sin 0 7009i= 	 (ii) .cos 0 9664i = 	 (iii) .tan 0 3679i = 	

	 (iv) .cot 0 2334i = 	 (v) tan i  = 63.6567			 

3.	 K¡nfhzéaš m£ltizia¥ ga‹gL¤Â¢ RU¡Ff.

	 (i) 30 30 40 20sin cos+c l c l		  (ii) 45 27 20tan sin+c l c

	 (iii) 63 12 12 42tan cos-c l c l		  (iv) 50 26 18 70 12sin cos tan+ +c l c c l

	 (v) 72 30tan cot+c c

4. 	 f®z« 20 br.Û k‰W« xU FW§nfhz« 48c bfh©l br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

5.	 f®z« 8 br.Û k‰W« xU FW§nfhz« 57c bfh©l br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

6.	 mo¥g¡f« 16 br.Û k‰W« c¢Á¡nfhz« 0 406 c l bfh©l ÏUrkg¡f 

K¡nfhz¤Â‹ gu¥gsit¡ fh©f. 

7.	 mo¥g¡f« 15 br.Û k‰W« c¢Á¡nfhz« 80c bfh©l ÏUrkg¡f K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f. 

8.	 xU Vâ 30c nfhz mséš Rt‰¿š rhŒ¤J it¡f¥g£LŸsJ. mj‹ 

mo¥g¡f« Rt‰¿èUªJ 12 Û bjhiyéš cŸsJ våš, Vâæ‹ Ús« fh©f.

O

A BC 33br.Û

30o r

gl« 6.17
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9.	 4 Û ÚsKŸs Vâ Rt‰¿‹ moghf¤ÂèUªJ 2 Û bjhiyéš rhŒ¤J 

it¡f¥g£LŸsJ våš, Vâ RtUl‹ V‰gL¤J« nfhz¤ij¡ fh©f.

10.	 5 br.Û MuKŸs t£l¤Â‹ ika¤Âš 108c nfhzmsit¤ jh§F« ehâ‹ 

Ús¤ij¡ fh©f.

11.	 6 br.Û MuKila t£l¤ÂDŸ mikªj 12 g¡f§fis¡ bfh©l xG§F 

mW§nfhz¤Â‹ g¡f¤Â‹ Ús« fh©f. 

12.	 24 br.Û g¡f msÎ bfh©l xG§F mW§nfhz¤Âš mikªJŸs cŸt£l¤Â‹ 

Mu« fh©f. 

gæ‰Á 2.4

	 rçahd éilia¤ nj®ªbjL

1.	 60 60sin cos2 2+c c ¡F¢ rkkhd kÂ¥ò

	 (A) 45 45sin cos2 2+c c	 (B) 45 45tan cot2 2+c c

	 (C) 90sec2 c	    	 (D) 0

2.	  
tan
tanx

1 30
2 30

2=
- c

c  våš,  x Ï‹ kÂ¥ò

	 (A) 45tan c	 (B) 30tan c	 (C) 60tan c		  (D) 90tan c

3.	  45 45sec tan2 2-c c ¡F¢ rkkhdJ

	 (A) 60 60sin cos2 2-c c	 (B) 45 60sin cos2 2+c c

	 (C) 60 60sec tan2 2-c c		 (D) 0

4.	 2 30 30sin cosc c ¡F¢ rkkhdJ 	

	 (A) 30tan c	 (B) 60cos c	 (C) 60sin c	 (D) 60cot c

5.	  60 1cosec2 -c  ¡F¢ rkkhdJ 

	 (A) 60cos2 c	 (B) 60cot2 c	 (C) 60sec2 c	 (D) 60tan2 c

6.	 60 30 60 30cos cos sin sin-c c c c ¡F¢ rkkhdJ 

	 (A) 90cos c	 (B) 90cosec c	 (C) 30 30sin cos+c c	(D) 90tan c
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7.	  

cos
sin
63
27
c
c   Ï‹ kÂ¥ò

	 (A) 0		 (B) 1	 (C) 27tan c	 (D) 63cot c

8.	 43cos sinx = cvåš x Ï‹ kÂ¥ò

	 (A) 57c	 (B) 43c	 (C) 47c	 (D) 90c

9.	  29 61sec cosec-c c Ï‹ kÂ¥ò

	 (A) 1		 (B) 0	 (C) 60sec c	 (D) 29cosec c

10.	  3 36 54cosec secx =c cvåš, x Ï‹ kÂ¥ò

	 (A) 0		 (B) 1	 (C) 
3
1 	 (D) 

4
3

11.	 60 30 60 30sin cos cos sin+c c c c Ï¡F¢ rkkhdJ 

	 (A) 90sec c	 (B) 90tan c	 (C) 60cos c	 (D) 90sin c

12.	  30cos cosA
4
3=c  våš, nfhz« A Ï‹ msÎ

	 (A) 90c	 (B) 60c	 (C) 45c	 (D) 30c

13. 	 26 64tan cotc c Ï‹ kÂ¥ò

	 (A) 
2
1 	 (B) 

2
3 	 (C) 0	 (D) 1

14.	  60 30sin cos-c c Ï‹ kÂ¥ò

	 (A) 0		 (B) 
2
1 	 (C)  

2
3 	 (D) 1

15.	  30 30cos sin2 2-c c Ï‹ kÂ¥ò

	 (A) 60cos c	 (B) 60sin c	 (C) 0	 (D) 1
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ÃidÉš bfhŸf. . .

�� Ãjhfu° nj‰w«: 

xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ ÛJ tiua¥gL« rJu¤Â‹ 

gu¥gsthdJ, k‰w Ïu©L g¡f§fë‹ ÛJ tiua¥gL« rJu§fë‹ 

gu¥gsÎfë‹ TLjY¡F rk«.	

�� K¡nfhzéaš é»j§fŸ: 

	br§nfhz K¡nfhz¤Âš i  xU FW§nfhz« v‹f.  i  it¥ bghW¤J MW 

K¡nfhzéaš é»j§fŸ Ã‹tUkhW

	 sini 	 = 
f®z«

vÂ®¥g¡f« 	 coseci 	= 
vÂ®¥g¡f«
f®z«

	 cosi 	  = 
f®z«

mL¤JŸs g¡f« 	 seci 	 = 
mL¤JŸs g¡f«

f®z«

	 tani 	 = 
mL¤JŸs g¡f«

vÂ®¥g¡f« 	 coti 	 = 
vÂ®¥g¡f«

mL¤JŸs g¡f«

�� K¡nfhzéaš é»j§fë‹ jiyÑœ bjhl®òfŸ:

	 sini 	 = 
cosec
1
i

	 cosi 	 = 
sec
1
i

	 tani 	 = 
cot
1
i

		

	 coseci 	= 
sin
1
i

	 seci 	 = 
cos
1
i

	 coti 	 = 
tan
1
i

  

�� ãu¥ò nfhz§fë‹ K¡nfhzéaš é»j§fŸ: 
br§nfhz K¡nfhz¤Âš i  v‹gJ xU FW§nfhz« våš,   ãu¥ò 

nfhz§fë‹ K¡nfhzéaš é»j§fëèUªJ eh« Ã‹tU« 

K‰bwhUikfis¥ bgW»nwh«.

sini   = (90 )cos i-c 	            		 coseci  = (90 )sec i-c

	 cosi 	 = (90 )sin i-c 	 seci 	 = (90 )cosec i-c

	 tani 	 = (90 )cot i-c 	 coti 	 = (90 )tan i-c
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braš 1

a

3

b

4

tan y = 
b
a

cot r =  
b
a

tan a = 
3
4

cosec l = 
y
x

sin x = 
.1 4
1

c

5

a

bc y

r

a

yx

z
l

11

1.4
x

a

5

c
p

cosec p =  
a
c

12

5

13
d

sec d =  
5
13

ab

cot y = 
b
a

c
y

y
5

4
sin y = 0.6

3

d
f

sin g =
f
e

e

g

k

k

b

b

c

c

a

a

sec
 k =

  a
c

sec
 k =

  b
a

12

5

13
d

cosec d = 
12
13

cos f 
= 0.8

3

5 4f

ba

tan y =  
a
b

c
y

c
10

8

sin c = 0.6
12

cos j = 
e
g

ge

f
j

u
v

tan
 b 

= w
v

w
b

12

5

13
d

sin d = 
13
5

12

5

13
h

tan h = 
12
13

a
g

e

cos a = fg

f

6

cos q = 0.8

q
10

8

ab

cos x =  b
c

c
x

125

tan a =  
5
12

13
a

wv

tan b =  
v
w

y
b

sin
 i =

 4

4

3
5i

cos f = 
n
l

nm

l
f

f
e

cos
 n 

= g
e

g
n

x

y

z
c

sin
 c =

 x
z

a

b

c
n

cot n = 
b
c

m
a

c

ta
n 

m
 =

 b
c

b

c10

8

co
s c

 =
1.

2

12

34

cot a = 
3
4

5
a

cos y = 
b
aa

bc y

cos x = 
.1 4
111

1.4
x

y
5

4
sin y = 0.8

3

k

bc

a
cosec k =  

a
c

ab

tan y = 
b
ac

y

a
g

e

co
se

c 
a 

= 
fg

f

125

sec a=
5
12

13
a

ãHè£L kiwªJŸs cUt¤ij¡ f©LÃo.

f©LÃo !  f©LÃo !!

 neh¡f« : K¡nfhzéaš é»j§fis¡ f©l¿ªJ rçgh®¤jš

brŒKiw : rçahd K¡nfhzéaš é»j« mikªJŸs gFÂia
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nfhz msÎ  30c cila br§nfhz 

K¡nfhz§fë‹ é»j§fis¡ fhzš.

�	 	Ã‹tU« K¡nfhz§fë‹ ÏU nfhzmsÎfŸ 30 , 90c c v‹gij msªj¿f. 

_‹whtJ nfhz¤ij¡ f©LÃoÍ§fŸ.

�	 	nfhzmsÎ 30c I¥ bghW¤J vÂ®¥g¡f«, mL¤JŸs g¡f« k‰W« f®z« 

M»at‰iw¡ fh©f.

�	 	x›bthU K¡nfhz¤Â‹ g¡f§fis msÎnfhš bfh©L msªj¿ªJ, Ã‹ 

Ñœ¡f©l m£ltizia ãiwÎ brŒf.

braš 2

F¿¡f¥

g£LŸs

nfhz 

msÎ 30c

vÂ®¥ 

g¡f«

mL¤

JŸs 

g¡f«

f®z« vÂ®¥g¡f«

f®z«

(nfhz«=30c)

mL¤JŸs 
g¡f«

f®z«
(nfhz«=30c)

vÂ®¥g¡f«

mL¤JŸs 
g¡f«

(nfhz«=30c)
Ã‹d« jrk« Ã‹d« jrk« Ã‹d« jrk«

T1
T2
T3
T4
T5

ruhrç kÂ¥ò (2 jrk Ïl¤ÂU¤jkhf)

T1 T2 T3

T5

T4
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neh¡f« :  K¡nfhzéaš é»j§fŸ k‰W« mj‹ kÂ¥òfis m¿jš.

brŒKiw : � Ñœf©l gl¤Âš cŸsthW K¡nfhzéaš é»j«, kÂ¥òfis 

cŸsl¡»a xnu mséyhd 16 rJu m£ilfis¤ jah® brŒf.

	� xU rJu¤ÂYŸs K¡nfhzéaš é»j¤Â‰F, m›éfj¤Â‹ kÂ¥òila k‰bwhU 

rJu¤Â‹ g¡f¤njhL Ïiz¡f.   Ï›thW rJu m£ilfis¤ bjhl®¢Áahf 

Ïiz¤J xnu rJukhf cUth¡fÎ«.

1

2 0
co
s
c

0cos3 c

2 3

2
0

si
n
3
c

2
0

0
cos
3
c

3

0sin6 c

undefined

0
co
s
6
c

0sin c

cos
6
r

3

0

sin
2 r

2
1

1

1

23
2
2

tan
6
0 c

23

sec45c

2 1 0
co
t
c

2

45 tanc

2
3

4
5

cot
c

4
5

co
s
c

0 tan3c

2 1

2
2

0 cos9c

2
3

1

2 2

60 sinc0

22

1

cot
4 r

2 1

2

1

45sin c

0

ta
n
r

0

45 cosecc

0 1

3
3

sec60c

3
0

cot
c

1
0sin9 c

2
2

braš 3
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neh¡f«:  ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis m¿jš.

brŒKiw: 

	 	 Ñœ¡f©l gl¤Âš cŸsthW K¡nfhzéaš é»j«, kÂ¥òfis 

cŸsl¡»a xnu mséyhd 9 rJu m£ilfis¤ jah® brŒf.

	 	 xU rJu¤ÂYŸs, ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j¤Â‰F 

m›é»j¤Â‹ kÂ¥òila k‰bwhU rJu¤Â‹ g¡f¤njhL Ïiz¡f.  Ï›thW rJu 

m£ilfis¤ bjhl®¢Áahf Ïiz¤J xnu rJukhf cUth¡fÎ«.

braš 4

2
3

cosec30c
1 3

3

1

ta
n
3
0c

1

() cos9060 -cc

sec
6
0 c

15
cosec
sec
75c
c

1

36
cos
sin

cot
tan

5436
54 -

c
c

c
c

3
0

co
s

se
c
3
0

2
c

c

2
1

1
3
1

cot6
0 c

0

sec60c

sincossec 303060 ccc
2

cot60c

2 3

1

cot12
c

4
3

3
0

co
t
ta
n
6
0c
c
3

tan
6
0 c co

s
0
2
c

sin60c

cossec 3030 cc

4
6

co
t
ta
n
4
4c
c

1

3
0

sin
cos6
0 c c
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D

eg
re

e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5

0 0.0000 0.0017 0.0035 0.0052 0.0070 0.0087 0.0105 0.0122 0.0140 0.0157 3 6 9 12 15
1 0.0175 0.0192 0.0209 0.0227 0.0244 0.0262 0.0279 0.0297 0.0314 0.0332 3 6 9 12 15
2 0.0349 0.0366 0.0384 0.0401 0.0419 0.0436 0.0454 0.0471 0.0488 0.0506 3 6 9 12 15
3 0.0523 0.0541 0.0558 0.0576 0.0593 0.0610 0.0628 0.0645 0.0663 0.0680 3 6 9 12 15
4 0.0698 0.0715 0.0732 0.0750 0.0767 0.0785 0.0802 0.0819 0.0837 0.0854 3 6 9 12 15

5 0.0872 0.0889 0.0906 0.0924 0.0941 0.0958 0.0976 0.0993 0.1011 0.1028 3 6 9 12 14
6 0.1045 0.1063 0.1080 0.1097 0.1115 0.1132 0.1149 0.1167 0.1184 0.1201 3 6 9 12 14
7 0.1219 0.1236 0.1253 0.1271 0.1288 0.1305 0.1323 0.1340 0.1357 0.1374 3 6 9 12 14
8 0.1392 0.1409 0.1426 0.1444 0.1461 0.1478 0.1495 0.1513 0.1530 0.1547 3 6 9 12 14
9 0.1564 0.1582 0.1599 0.1616 0.1633 0.1650 0.1668 0.1685 0.1702 0.1719 3 6 9 12 14

10 0.1736 0.1754 0.1771 0.1788 0.1805 0.1822 0.1840 0.1857 0.1874 0.1891 3 6 9 12 14
11 0.1908 0.1925 0.1942 0.1959 0.1977 0.1994 0.2011 0.2028 0.2045 0.2062 3 6 9 11 14
12 0.2079 0.2096 0.2113 0.2130 0.2147 0.2164 0.2181 0.2198 0.2215 0.2233 3 6 9 11 14
13 0.2250 0.2267 0.2284 0.2300 0.2317 0.2334 0.2351 0.2368 0.2385 0.2402 3 6 8 11 14
14 0.2419 0.2436 0.2453 0.2470 0.2487 0.2504 0.2521 0.2538 0.2554 0.2571 3 6 8 11 14

15 0.2588 0.2605 0.2622 0.2639 0.2656 0.2672 0.2689 0.2706 0.2723 0.2740 3 6 8 11 14
16 0.2756 0.2773 0.2790 0.2807 0.2823 0.2840 0.2857 0.2874 0.2890 0.2907 3 6 8 11 14
17 0.2924 0.2940 0.2957 0.2974 0.2990 0.3007 0.3024 0.3040 0.3057 0.3074 3 6 8 11 14
18 0.3090 0.3107 0.3123 0.3140 0.3156 0.3173 0.3190 0.3206 0.3223 0.3239 3 6 8 11 14
19 0.3256 0.3272 0.3289 0.3305 0.3322 0.3338 0.3355 0.3371 0.3387 0.3404 3 5 8 11 14

20 0.3420 0.3437 0.3453 0.3469 0.3486 0.3502 0.3518 0.3535 0.3551 0.3567 3 5 8 11 14
21 0.3584 0.3600 0.3616 0.3633 0.3649 0.3665 0.3681 0.3697 0.3714 0.3730 3 5 8 11 14
22 0.3746 0.3762 0.3778 0.3795 0.3811 0.3827 0.3843 0.3859 0.3875 0.3891 3 5 8 11 14
23 0.3907 0.3923 0.3939 0.3955 0.3971 0.3987 0.4003 0.4019 0.4035 0.4051 3 5 8 11 14
24 0.4067 0.4083 0.4099 0.4115 0.4131 0.4147 0.4163 0.4179 0.4195 0.4210 3 5 8 11 13

25 0.4226 0.4242 0.4258 0.4274 0.4289 0.4305 0.4321 0.4337 0.4352 0.4368 3 5 8 11 13
26 0.4384 0.4399 0.4415 0.4431 0.4446 0.4462 0.4478 0.4493 0.4509 0.4524 3 5 8 10 13
27 0.4540 0.4555 0.4571 0.4586 0.4602 0.4617 0.4633 0.4648 0.4664 0.4679 3 5 8 10 13
28 0.4695 0.4710 0.4726 0.4741 0.4756 0.4772 0.4787 0.4802 0.4818 0.4833 3 5 8 10 13
29 0.4848 0.4863 0.4879 0.4894 0.4909 0.4924 0.4939 0.4955 0.4970 0.4985 3 5 8 10 13

30 0.5000 0.5015 0.5030 0.5045 0.5060 0.5075 0.5090 0.5105 0.5120 0.5135 3 5 8 10 13
31 0.5150 0.5165 0.5180 0.5195 0.5210 0.5225 0.5240 0.5255 0.5270 0.5284 2 5 7 10 12
32 0.5299 0.5314 0.5329 0.5344 0.5358 0.5373 0.5388 0.5402 0.5417 0.5432 2 5 7 10 12
33 0.5446 0.5461 0.5476 0.5490 0.5505 0.5519 0.5534 0.5548 0.5563 0.5577 2 5 7 10 12
34 0.5592 0.5606 0.5621 0.5635 0.5650 0.5664 0.5678 0.5693 0.5707 0.5721 2 5 7 10 12

35 0.5736 0.5750 0.5764 0.5779 0.5793 0.5807 0.5821 0.5835 0.5850 0.5864 2 5 7 10 12
36 0.5878 0.5892 0.5906 0.5920 0.5934 0.5948 0.5962 0.5976 0.5990 0.6004 2 5 7 9 12
37 0.6018 0.6032 0.6046 0.6060 0.6074 0.6088 0.6101 0.6115 0.6129 0.6143 2 5 7 9 12
38 0.6157 0.6170 0.6184 0.6198 0.6211 0.6225 0.6239 0.6252 0.6266 0.6280 2 5 7 9 11
39 0.6293 0.6307 0.6320 0.6334 0.6347 0.6361 0.6374 0.6388 0.6401 0.6414 2 4 7 9 11

40 0.6428 0.6441 0.6455 0.6468 0.6481 0.6494 0.6508 0.6521 0.6534 0.6547 2 4 7 9 11
41 0.6561 0.6574 0.6587 0.6600 0.6613 0.6626 0.6639 0.6652 0.6665 0.6678 2 4 7 9 11
42 0.6691 0.6704 0.6717 0.6730 0.6743 0.6756 0.6769 0.6782 0.6794 0.6807 2 4 6 9 11
43 0.6820 0.6833 0.6845 0.6858 0.6871 0.6884 0.6896 0.6909 0.6921 0.6934 2 4 6 8 11
44 0.6947 0.6959 0.6972 0.6984 0.6997 0.7009 0.7022 0.7034 0.7046 0.7059 2 4 6 8 10

Natural Sines
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Natural Sines
D

eg
re

e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5

45 0.7071 0.7083 0.7096 0.7108 0.7120 0.7133 0.7145 0.7157 0.7169 0.7181 2 4 6 8 10
46 0.7193 0.7206 0.7218 0.7230 0.7242 0.7254 0.7266 0.7278 0.7290 0.7302 2 4 6 8 10
47 0.7314 0.7325 0.7337 0.7349 0.7361 0.7373 0.7385 0.7396 0.7408 0.7420 2 4 6 8 10
48 0.7431 0.7443 0.7455 0.7466 0.7478 0.7490 0.7501 0.7513 0.7524 0.7536 2 4 6 8 10
49 0.7547 0.7559 0.7570 0.7581 0.7593 0.7604 0.7615 0.7627 0.7638 0.7649 2 4 6 8 9

50 0.7660 0.7672 0.7683 0.7694 0.7705 0.7716 0.7727 0.7738 0.7749 0.7760 2 4 6 7 9
51 0.7771 0.7782 0.7793 0.7804 0.7815 0.7826 0.7837 0.7848 0.7859 0.7869 2 4 5 7 9
52 0.7880 0.7891 0.7902 0.7912 0.7923 0.7934 0.7944 0.7955 0.7965 0.7976 2 4 5 7 9
53 0.7986 0.7997 0.8007 0.8018 0.8028 0.8039 0.8049 0.8059 0.8070 0.8080 2 3 5 7 9
54 0.8090 0.8100 0.8111 0.8121 0.8131 0.8141 0.8151 0.8161 0.8171 0.8181 2 3 5 7 8

55 0.8192 0.8202 0.8211 0.8221 0.8231 0.8241 0.8251 0.8261 0.8271 0.8281 2 3 5 7 8
56 0.8290 0.8300 0.8310 0.8320 0.8329 0.8339 0.8348 0.8358 0.8368 0.8377 2 3 5 6 8
57 0.8387 0.8396 0.8406 0.8415 0.8425 0.8434 0.8443 0.8453 0.8462 0.8471 2 3 5 6 8
58 0.8480 0.8490 0.8499 0.8508 0.8517 0.8526 0.8536 0.8545 0.8554 0.8563 2 3 5 6 8
59 0.8572 0.8581 0.8590 0.8599 0.8607 0.8616 0.8625 0.8634 0.8643 0.8652 1 3 4 6 7

60 0.8660 0.8669 0.8678 0.8686 0.8695 0.8704 0.8712 0.8721 0.8729 0.8738 1 3 4 6 7
61 0.8746 0.8755 0.8763 0.8771 0.8780 0.8788 0.8796 0.8805 0.8813 0.8821 1 3 4 6 7
62 0.8829 0.8838 0.8846 0.8854 0.8862 0.8870 0.8878 0.8886 0.8894 0.8902 1 3 4 5 7
63 0.8910 0.8918 0.8926 0.8934 0.8942 0.8949 0.8957 0.8965 0.8973 0.8980 1 3 4 5 6
64 0.8988 0.8996 0.9003 0.9011 0.9018 0.9026 0.9033 0.9041 0.9048 0.9056 1 3 4 5 6

65 0.9063 0.9070 0.9078 0.9085 0.9092 0.9100 0.9107 0.9114 0.9121 0.9128 1 2 4 5 6
66 0.9135 0.9143 0.9150 0.9157 0.9164 0.9171 0.9178 0.9184 0.9191 0.9198 1 2 3 5 6
67 0.9205 0.9212 0.9219 0.9225 0.9232 0.9239 0.9245 0.9252 0.9259 0.9265 1 2 3 4 6
68 0.9272 0.9278 0.9285 0.9291 0.9298 0.9304 0.9311 0.9317 0.9323 0.9330 1 2 3 4 5
69 0.9336 0.9342 0.9348 0.9354 0.9361 0.9367 0.9373 0.9379 0.9385 0.9391 1 2 3 4 5

70 0.9397 0.9403 0.9409 0.9415 0.9421 0.9426 0.9432 0.9438 0.9444 0.9449 1 2 3 4 5
71 0.9455 0.9461 0.9466 0.9472 0.9478 0.9483 0.9489 0.9494 0.9500 0.9505 1 2 3 4 5
72 0.9511 0.9516 0.9521 0.9527 0.9532 0.9537 0.9542 0.9548 0.9553 0.9558 1 2 3 3 4
73 0.9563 0.9568 0.9573 0.9578 0.9583 0.9588 0.9593 0.9598 0.9603 0.9608 1 2 2 3 4
74 0.9613 0.9617 0.9622 0.9627 0.9632 0.9636 0.9641 0.9646 0.9650 0.9655 1 2 2 3 4

75 0.9659 0.9664 0.9668 0.9673 0.9677 0.9681 0.9686 0.9690 0.9694 0.9699 1 1 2 3 4
76 0.9703 0.9707 0.9711 0.9715 0.9720 0.9724 0.9728 0.9732 0.9736 0.9740 1 1 2 3 3
77 0.9744 0.9748 0.9751 0.9755 0.9759 0.9763 0.9767 0.9770 0.9774 0.9778 1 1 2 3 3
78 0.9781 0.9785 0.9789 0.9792 0.9796 0.9799 0.9803 0.9806 0.9810 0.9813 1 1 2 2 3
79 0.9816 0.9820 0.9823 0.9826 0.9829 0.9833 0.9836 0.9839 0.9842 0.9845 1 1 2 2 3
80 0.9848 0.9851 0.9854 0.9857 0.9860 0.9863 0.9866 0.9869 0.9871 0.9874 0 1 1 2 2
81 0.9877 0.9880 0.9882 0.9885 0.9888 0.9890 0.9893 0.9895 0.9898 0.9900 0 1 1 2 2
82 0.9903 0.9905 0.9907 0.9910 0.9912 0.9914 0.9917 0.9919 0.9921 0.9923 0 1 1 2 2
83 0.9925 0.9928 0.9930 0.9932 0.9934 0.9936 0.9938 0.9940 0.9942 0.9943 0 1 1 1 2
84 0.9945 0.9947 0.9949 0.9951 0.9952 0.9954 0.9956 0.9957 0.9959 0.9960 0 1 1 1 2

85 0.9962 0.9963 0.9965 0.9966 0.9968 0.9969 0.9971 0.9972 0.9973 0.9974 0 0 1 1 1
86 0.9976 0.9977 0.9978 0.9979 0.9980 0.9981 0.9982 0.9983 0.9984 0.9985 0 0 1 1 1
87 0.9986 0.9987 0.9988 0.9989 0.9990 0.9990 0.9991 0.9992 0.9993 0.9993 0 0 0 1 1
88 0.9994 0.9995 0.9995 0.9996 0.9996 0.9997 0.9997 0.9997 0.9998 0.9998 0 0 0 0 0
89 0.9998 0.9999 0.9999 0.9999 0.9999 1.0000 1.0000 1.0000 1.0000 1.0000 0 0 0 0 0
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e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999 0.9999 0.9999 0 0 0 0 0
1 0.9998 0.9998 0.9998 0.9997 0.9997 0.9997 0.9996 0.9996 0.9995 0.9995 0 0 0 0 0
2 0.9994 0.9993 0.9993 0.9992 0.9991 0.9990 0.9990 0.9989 0.9988 0.9987 0 0 0 1 1
3 0.9986 0.9985 0.9984 0.9983 0.9982 0.9981 0.9980 0.9979 0.9978 0.9977 0 0 1 1 1
4 0.9976 0.9974 0.9973 0.9972 0.9971 0.9969 0.9968 0.9966 0.9965 0.9963 0 0 1 1 1

5 0.9962 0.9960 0.9959 0.9957 0.9956 0.9954 0.9952 0.9951 0.9949 0.9947 0 1 1 1 2
6 0.9945 0.9943 0.9942 0.9940 0.9938 0.9936 0.9934 0.9932 0.9930 0.9928 0 1 1 1 2
7 0.9925 0.9923 0.9921 0.9919 0.9917 0.9914 0.9912 0.9910 0.9907 0.9905 0 1 1 2 2
8 0.9903 0.9900 0.9898 0.9895 0.9893 0.9890 0.9888 0.9885 0.9882 0.9880 0 1 1 2 2
9 0.9877 0.9874 0.9871 0.9869 0.9866 0.9863 0.9860 0.9857 0.9854 0.9851 0 1 1 2 2

10 0.9848 0.9845 0.9842 0.9839 0.9836 0.9833 0.9829 0.9826 0.9823 0.9820 1 1 2 2 3
11 0.9816 0.9813 0.9810 0.9806 0.9803 0.9799 0.9796 0.9792 0.9789 0.9785 1 1 2 2 3
12 0.9781 0.9778 0.9774 0.9770 0.9767 0.9763 0.9759 0.9755 0.9751 0.9748 1 1 2 3 3
13 0.9744 0.9740 0.9736 0.9732 0.9728 0.9724 0.9720 0.9715 0.9711 0.9707 1 1 2 3 3
14 0.9703 0.9699 0.9694 0.9690 0.9686 0.9681 0.9677 0.9673 0.9668 0.9664 1 1 2 3 4

15 0.9659 0.9655 0.9650 0.9646 0.9641 0.9636 0.9632 0.9627 0.9622 0.9617 1 2 2 3 4
16 0.9613 0.9608 0.9603 0.9598 0.9593 0.9588 0.9583 0.9578 0.9573 0.9568 1 2 2 3 4
17 0.9563 0.9558 0.9553 0.9548 0.9542 0.9537 0.9532 0.9527 0.9521 0.9516 1 2 3 3 4
18 0.9511 0.9505 0.9500 0.9494 0.9489 0.9483 0.9478 0.9472 0.9466 0.9461 1 2 3 4 5
19 0.9455 0.9449 0.9444 0.9438 0.9432 0.9426 0.9421 0.9415 0.9409 0.9403 1 2 3 4 5

20 0.9397 0.9391 0.9385 0.9379 0.9373 0.9367 0.9361 0.9354 0.9348 0.9342 1 2 3 4 5
21 0.9336 0.9330 0.9323 0.9317 0.9311 0.9304 0.9298 0.9291 0.9285 0.9278 1 2 3 4 5
22 0.9272 0.9265 0.9259 0.9252 0.9245 0.9239 0.9232 0.9225 0.9219 0.9212 1 2 3 4 6
23 0.9205 0.9198 0.9191 0.9184 0.9178 0.9171 0.9164 0.9157 0.9150 0.9143 1 2 3 5 6
24 0.9135 0.9128 0.9121 0.9114 0.9107 0.9100 0.9092 0.9085 0.9078 0.9070 1 2 4 5 6

25 0.9063 0.9056 0.9048 0.9041 0.9033 0.9026 0.9018 0.9011 0.9003 0.8996 1 3 4 5 6
26 0.8988 0.8980 0.8973 0.8965 0.8957 0.8949 0.8942 0.8934 0.8926 0.8918 1 3 4 5 6
27 0.8910 0.8902 0.8894 0.8886 0.8878 0.8870 0.8862 0.8854 0.8846 0.8838 1 3 4 5 7
28 0.8829 0.8821 0.8813 0.8805 0.8796 0.8788 0.8780 0.8771 0.8763 0.8755 1 3 4 6 7
29 0.8746 0.8738 0.8729 0.8721 0.8712 0.8704 0.8695 0.8686 0.8678 0.8669 1 3 4 6 7

30 0.8660 0.8652 0.8643 0.8634 0.8625 0.8616 0.8607 0.8599 0.8590 0.8581 1 3 4 6 7
31 0.8572 0.8563 0.8554 0.8545 0.8536 0.8526 0.8517 0.8508 0.8499 0.8490 2 3 5 6 8
32 0.8480 0.8471 0.8462 0.8453 0.8443 0.8434 0.8425 0.8415 0.8406 0.8396 2 3 5 6 8
33 0.8387 0.8377 0.8368 0.8358 0.8348 0.8339 0.8329 0.8320 0.8310 0.8300 2 3 5 6 8
34 0.8290 0.8281 0.8271 0.8261 0.8251 0.8241 0.8231 0.8221 0.8211 0.8202 2 3 5 7 8

35 0.8192 0.8181 0.8171 0.8161 0.8151 0.8141 0.8131 0.8121 0.8111 0.8100 2 3 5 7 8
36 0.8090 0.8080 0.8070 0.8059 0.8049 0.8039 0.8028 0.8018 0.8007 0.7997 2 3 5 7 9
37 0.7986 0.7976 0.7965 0.7955 0.7944 0.7934 0.7923 0.7912 0.7902 0.7891 2 4 5 7 9
38 0.7880 0.7869 0.7859 0.7848 0.7837 0.7826 0.7815 0.7804 0.7793 0.7782 2 4 5 7 9
39 0.7771 0.7760 0.7749 0.7738 0.7727 0.7716 0.7705 0.7694 0.7683 0.7672 2 4 6 7 9

40 0.7660 0.7649 0.7638 0.7627 0.7615 0.7604 0.7593 0.7581 0.7570 0.7559 2 4 6 8 9
41 0.7547 0.7536 0.7524 0.7513 0.7501 0.7490 0.7478 0.7466 0.7455 0.7443 2 4 6 8 10
42 0.7431 0.7420 0.7408 0.7396 0.7385 0.7373 0.7361 0.7349 0.7337 0.7325 2 4 6 8 10
43 0.7314 0.7302 0.7290 0.7278 0.7266 0.7254 0.7242 0.7230 0.7218 0.7206 2 4 6 8 10
44 0.7193 0.7181 0.7169 0.7157 0.7145 0.7133 0.7120 0.7108 0.7096 0.7083 2 4 6 8 10

Natural Cosines
(Numbers in mean difference columns to be subtracted, not added)

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



63

K¡nfhzÉaš

Natural Cosines
(Numbers in mean difference columns to be subtracted, not added)

D
eg

re
e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
45 0.7071 0.7059 0.7046 0.7034 0.7022 0.7009 0.6997 0.6984 0.6972 0.6959 2 4 6 8 10
46 0.6947 0.6934 0.6921 0.6909 0.6896 0.6884 0.6871 0.6858 0.6845 0.6833 2 4 6 8 11
47 0.6820 0.6807 0.6794 0.6782 0.6769 0.6756 0.6743 0.6730 0.6717 0.6704 2 4 6 9 11
48 0.6691 0.6678 0.6665 0.6652 0.6639 0.6626 0.6613 0.6600 0.6587 0.6574 2 4 7 9 11
49 0.6561 0.6547 0.6534 0.6521 0.6508 0.6494 0.6481 0.6468 0.6455 0.6441 2 4 7 9 11

50 0.6428 0.6414 0.6401 0.6388 0.6374 0.6361 0.6347 0.6334 0.6320 0.6307 2 4 7 9 11
51 0.6293 0.6280 0.6266 0.6252 0.6239 0.6225 0.6211 0.6198 0.6184 0.6170 2 5 7 9 11
52 0.6157 0.6143 0.6129 0.6115 0.6101 0.6088 0.6074 0.6060 0.6046 0.6032 2 5 7 9 12
53 0.6018 0.6004 0.5990 0.5976 0.5962 0.5948 0.5934 0.5920 0.5906 0.5892 2 5 7 9 12
54 0.5878 0.5864 0.5850 0.5835 0.5821 0.5807 0.5793 0.5779 0.5764 0.5750 2 5 7 9 12

55 0.5736 0.5721 0.5707 0.5693 0.5678 0.5664 0.5650 0.5635 0.5621 0.5606 2 5 7 10 12
56 0.5592 0.5577 0.5563 0.5548 0.5534 0.5519 0.5505 0.5490 0.5476 0.5461 2 5 7 10 12
57 0.5446 0.5432 0.5417 0.5402 0.5388 0.5373 0.5358 0.5344 0.5329 0.5314 2 5 7 10 12
58 0.5299 0.5284 0.5270 0.5255 0.5240 0.5225 0.5210 0.5195 0.5180 0.5165 2 5 7 10 12
59 0.5150 0.5135 0.5120 0.5105 0.5090 0.5075 0.5060 0.5045 0.5030 0.5015 3 5 8 10 13

60 0.5000 0.4985 0.4970 0.4955 0.4939 0.4924 0.4909 0.4894 0.4879 0.4863 3 5 8 10 13
61 0.4848 0.4833 0.4818 0.4802 0.4787 0.4772 0.4756 0.4741 0.4726 0.4710 3 5 8 10 13
62 0.4695 0.4679 0.4664 0.4648 0.4633 0.4617 0.4602 0.4586 0.4571 0.4555 3 5 8 10 13
63 0.4540 0.4524 0.4509 0.4493 0.4478 0.4462 0.4446 0.4431 0.4415 0.4399 3 5 8 10 13
64 0.4384 0.4368 0.4352 0.4337 0.4321 0.4305 0.4289 0.4274 0.4258 0.4242 3 5 8 11 13

65 0.4226 0.4210 0.4195 0.4179 0.4163 0.4147 0.4131 0.4115 0.4099 0.4083 3 5 8 11 13
66 0.4067 0.4051 0.4035 0.4019 0.4003 0.3987 0.3971 0.3955 0.3939 0.3923 3 5 8 11 14
67 0.3907 0.3891 0.3875 0.3859 0.3843 0.3827 0.3811 0.3795 0.3778 0.3762 3 5 8 11 14
68 0.3746 0.3730 0.3714 0.3697 0.3681 0.3665 0.3649 0.3633 0.3616 0.3600 3 5 8 11 14
69 0.3584 0.3567 0.3551 0.3535 0.3518 0.3502 0.3486 0.3469 0.3453 0.3437 3 5 8 11 14

70 0.3420 0.3404 0.3387 0.3371 0.3355 0.3338 0.3322 0.3305 0.3289 0.3272 3 5 8 11 14
71 0.3256 0.3239 0.3223 0.3206 0.3190 0.3173 0.3156 0.3140 0.3123 0.3107 3 6 8 11 14
72 0.3090 0.3074 0.3057 0.3040 0.3024 0.3007 0.2990 0.2974 0.2957 0.2940 3 6 8 11 14
73 0.2924 0.2907 0.2890 0.2874 0.2857 0.2840 0.2823 0.2807 0.2790 0.2773 3 6 8 11 14
74 0.2756 0.2740 0.2723 0.2706 0.2689 0.2672 0.2656 0.2639 0.2622 0.2605 3 6 8 11 14

75 0.2588 0.2571 0.2554 0.2538 0.2521 0.2504 0.2487 0.2470 0.2453 0.2436 3 6 8 11 14
76 0.2419 0.2402 0.2385 0.2368 0.2351 0.2334 0.2317 0.2300 0.2284 0.2267 3 6 8 11 14
77 0.2250 0.2233 0.2215 0.2198 0.2181 0.2164 0.2147 0.2130 0.2113 0.2096 3 6 9 11 14
78 0.2079 0.2062 0.2045 0.2028 0.2011 0.1994 0.1977 0.1959 0.1942 0.1925 3 6 9 11 14
79 0.1908 0.1891 0.1874 0.1857 0.1840 0.1822 0.1805 0.1788 0.1771 0.1754 3 6 9 11 14

80 0.1736 0.1719 0.1702 0.1685 0.1668 0.1650 0.1633 0.1616 0.1599 0.1582 3 6 9 12 14
81 0.1564 0.1547 0.1530 0.1513 0.1495 0.1478 0.1461 0.1444 0.1426 0.1409 3 6 9 12 14
82 0.1392 0.1374 0.1357 0.1340 0.1323 0.1305 0.1288 0.1271 0.1253 0.1236 3 6 9 12 14
83 0.1219 0.1201 0.1184 0.1167 0.1149 0.1132 0.1115 0.1097 0.1080 0.1063 3 6 9 12 14
84 0.1045 0.1028 0.1011 0.0993 0.0976 0.0958 0.0941 0.0924 0.0906 0.0889 3 6 9 12 14

85 0.0872 0.0854 0.0837 0.0819 0.0802 0.0785 0.0767 0.0750 0.0732 0.0715 3 6 9 12 15
86 0.0698 0.0680 0.0663 0.0645 0.0628 0.0610 0.0593 0.0576 0.0558 0.0541 3 6 9 12 15
87 0.0523 0.0506 0.0488 0.0471 0.0454 0.0436 0.0419 0.0401 0.0384 0.0366 3 6 9 12 15
88 0.0349 0.0332 0.0314 0.0297 0.0279 0.0262 0.0244 0.0227 0.0209 0.0192 3 6 9 12 15
89 0.0175 0.0157 0.0140 0.0122 0.0105 0.0087 0.0070 0.0052 0.0035 0.0017 3 6 9 12 15
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e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
0 0.0000 0.0017 0.0035 0.0052 0.0070 0.0087 0.0105 0.0122 0.0140 0.0157 3 6 9 12 15
1 0.0175 0.0192 0.0209 0.0227 0.0244 0.0262 0.0279 0.0297 0.0314 0.0332 3 6 9 12 15
2 0.0349 0.0367 0.0384 0.0402 0.0419 0.0437 0.0454 0.0472 0.0489 0.0507 3 6 9 12 15
3 0.0524 0.0542 0.0559 0.0577 0.0594 0.0612 0.0629 0.0647 0.0664 0.0682 3 6 9 12 15
4 0.0699 0.0717 0.0734 0.0752 0.0769 0.0787 0.0805 0.0822 0.0840 0.0857 3 6 9 12 15

5 0.0875 0.0892 0.0910 0.0928 0.0945 0.0963 0.0981 0.0998 0.1016 0.1033 3 6 9 12 15
6 0.1051 0.1069 0.1086 0.1104 0.1122 0.1139 0.1157 0.1175 0.1192 0.1210 3 6 9 12 15
7 0.1228 0.1246 0.1263 0.1281 0.1299 0.1317 0.1334 0.1352 0.1370 0.1388 3 6 9 12 15
8 0.1405 0.1423 0.1441 0.1459 0.1477 0.1495 0.1512 0.1530 0.1548 0.1566 3 6 9 12 15
9 0.1584 0.1602 0.1620 0.1638 0.1655 0.1673 0.1691 0.1709 0.1727 0.1745 3 6 9 12 15

10 0.1763 0.1781 0.1799 0.1817 0.1835 0.1853 0.1871 0.1890 0.1908 0.1926 3 6 9 12 15
11 0.1944 0.1962 0.1980 0.1998 0.2016 0.2035 0.2053 0.2071 0.2089 0.2107 3 6 9 12 15
12 0.2126 0.2144 0.2162 0.2180 0.2199 0.2217 0.2235 0.2254 0.2272 0.2290 3 6 9 12 15
13 0.2309 0.2327 0.2345 0.2364 0.2382 0.2401 0.2419 0.2438 0.2456 0.2475 3 6 9 12 15
14 0.2493 0.2512 0.2530 0.2549 0.2568 0.2586 0.2605 0.2623 0.2642 0.2661 3 6 9 12 16

15 0.2679 0.2698 0.2717 0.2736 0.2754 0.2773 0.2792 0.2811 0.2830 0.2849 3 6 9 13 16
16 0.2867 0.2886 0.2905 0.2924 0.2943 0.2962 0.2981 0.3000 0.3019 0.3038 3 6 9 13 16
17 0.3057 0.3076 0.3096 0.3115 0.3134 0.3153 0.3172 0.3191 0.3211 0.3230 3 6 10 13 16
18 0.3249 0.3269 0.3288 0.3307 0.3327 0.3346 0.3365 0.3385 0.3404 0.3424 3 6 10 13 16
19 0.3443 0.3463 0.3482 0.3502 0.3522 0.3541 0.3561 0.3581 0.3600 0.3620 3 7 10 13 16

20 0.3640 0.3659 0.3679 0.3699 0.3719 0.3739 0.3759 0.3779 0.3799 0.3819 3 7 10 13 17
21 0.3839 0.3859 0.3879 0.3899 0.3919 0.3939 0.3959 0.3979 0.4000 0.4020 3 7 10 13 17
22 0.4040 0.4061 0.4081 0.4101 0.4122 0.4142 0.4163 0.4183 0.4204 0.4224 3 7 10 14 17
23 0.4245 0.4265 0.4286 0.4307 0.4327 0.4348 0.4369 0.4390 0.4411 0.4431 3 7 10 14 17
24 0.4452 0.4473 0.4494 0.4515 0.4536 0.4557 0.4578 0.4599 0.4621 0.4642 4 7 11 14 18

25 0.4663 0.4684 0.4706 0.4727 0.4748 0.4770 0.4791 0.4813 0.4834 0.4856 4 7 11 14 18
26 0.4877 0.4899 0.4921 0.4942 0.4964 0.4986 0.5008 0.5029 0.5051 0.5073 4 7 11 15 18
27 0.5095 0.5117 0.5139 0.5161 0.5184 0.5206 0.5228 0.5250 0.5272 0.5295 4 7 11 15 18
28 0.5317 0.5340 0.5362 0.5384 0.5407 0.5430 0.5452 0.5475 0.5498 0.5520 4 8 11 15 19
29 0.5543 0.5566 0.5589 0.5612 0.5635 0.5658 0.5681 0.5704 0.5727 0.5750 4 8 12 15 19

30 0.5774 0.5797 0.5820 0.5844 0.5867 0.5890 0.5914 0.5938 0.5961 0.5985 4 8 12 16 20
31 0.6009 0.6032 0.6056 0.6080 0.6104 0.6128 0.6152 0.6176 0.6200 0.6224 4 8 12 16 20
32 0.6249 0.6273 0.6297 0.6322 0.6346 0.6371 0.6395 0.6420 0.6445 0.6469 4 8 12 16 20
33 0.6494 0.6519 0.6544 0.6569 0.6594 0.6619 0.6644 0.6669 0.6694 0.6720 4 8 13 17 21
34 0.6745 0.6771 0.6796 0.6822 0.6847 0.6873 0.6899 0.6924 0.6950 0.6976 4 9 13 17 21

35 0.7002 0.7028 0.7054 0.7080 0.7107 0.7133 0.7159 0.7186 0.7212 0.7239 4 9 13 18 22
36 0.7265 0.7292 0.7319 0.7346 0.7373 0.7400 0.7427 0.7454 0.7481 0.7508 5 9 14 18 23
37 0.7536 0.7563 0.7590 0.7618 0.7646 0.7673 0.7701 0.7729 0.7757 0.7785 5 9 14 18 23
38 0.7813 0.7841 0.7869 0.7898 0.7926 0.7954 0.7983 0.8012 0.8040 0.8069 5 9 14 19 24
39 0.8098 0.8127 0.8156 0.8185 0.8214 0.8243 0.8273 0.8302 0.8332 0.8361 5 10 15 20 24

40 0.8391 0.8421 0.8451 0.8481 0.8511 0.8541 0.8571 0.8601 0.8632 0.8662 5 10 15 20 25
41 0.8693 0.8724 0.8754 0.8785 0.8816 0.8847 0.8878 0.8910 0.8941 0.8972 5 10 16 21 26
42 0.9004 0.9036 0.9067 0.9099 0.9131 0.9163 0.9195 0.9228 0.9260 0.9293 5 11 16 21 27
43 0.9325 0.9358 0.9391 0.9424 0.9457 0.9490 0.9523 0.9556 0.9590 0.9623 6 11 17 22 28
44 0.9657 0.9691 0.9725 0.9759 0.9793 0.9827 0.9861 0.9896 0.9930 0.9965 6 11 17 23 29

Natural TANGENTS
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K¡nfhzÉaš

D
eg

re
e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
45 1.0000 1.0035 1.0070 1.0105 1.0141 1.0176 1.0212 1.0247 1.0283 1.0319 6 12 18 24 30
46 1.0355 1.0392 1.0428 1.0464 1.0501 1.0538 1.0575 1.0612 1.0649 1.0686 6 12 18 25 31
47 1.0724 1.0761 1.0799 1.0837 1.0875 1.0913 1.0951 1.0990 1.1028 1.1067 6 13 19 25 32
48 1.1106 1.1145 1.1184 1.1224 1.1263 1.1303 1.1343 1.1383 1.1423 1.1463 7 13 20 27 33
49 1.1504 1.1544 1.1585 1.1626 1.1667 1.1708 1.1750 1.1792 1.1833 1.1875 7 14 21 28 34

50 1.1918 1.1960 1.2002 1.2045 1.2088 1.2131 1.2174 1.2218 1.2261 1.2305 7 14 22 29 36
51 1.2349 1.2393 1.2437 1.2482 1.2527 1.2572 1.2617 1.2662 1.2708 1.2753 8 15 23 30 38
52 1.2799 1.2846 1.2892 1.2938 1.2985 1.3032 1.3079 1.3127 1.3175 1.3222 8 16 24 31 39
53 1.3270 1.3319 1.3367 1.3416 1.3465 1.3514 1.3564 1.3613 1.3663 1.3713 8 16 25 33 41
54 1.3764 1.3814 1.3865 1.3916 1.3968 1.4019 1.4071 1.4124 1.4176 1.4229 9 17 26 34 43

55 1.4281 1.4335 1.4388 1.4442 1.4496 1.4550 1.4605 1.4659 1.4715 1.4770 9 18 27 36 45
56 1.4826 1.4882 1.4938 1.4994 1.5051 1.5108 1.5166 1.5224 1.5282 1.5340 10 19 29 38 48
57 1.5399 1.5458 1.5517 1.5577 1.5637 1.5697 1.5757 1.5818 1.5880 1.5941 10 20 30 40 50
58 1.6003 1.6066 1.6128 1.6191 1.6255 1.6319 1.6383 1.6447 1.6512 1.6577 11 21 32 43 53
59 1.6643 1.6709 1.6775 1.6842 1.6909 1.6977 1.7045 1.7113 1.7182 1.7251 11 23 34 45 56

60 1.7321 1.7391 1.7461 1.7532 1.7603 1.7675 1.7747 1.7820 1.7893 1.7966 12 24 36 48 60
61 1.8040 1.8115 1.8190 1.8265 1.8341 1.8418 1.8495 1.8572 1.8650 1.8728 13 26 38 51 64
62 1.8807 1.8887 1.8967 1.9047 1.9128 1.9210 1.9292 1.9375 1.9458 1.9542 14 27 41 55 68
63 1.9626 1.9711 1.9797 1.9883 1.9970 2.0057 2.0145 2.0233 2.0323 2.0413 15 29 44 58 73
64 2.0503 2.0594 2.0686 2.0778 2.0872 2.0965 2.1060 2.1155 2.1251 2.1348 16 31 47 63 78

65 2.1445 2.1543 2.1642 2.1742 2.1842 2.1943 2.2045 2.2148 2.2251 2.2355 17 34 51 68 85
66 2.2460 2.2566 2.2673 2.2781 2.2889 2.2998 2.3109 2.3220 2.3332 2.3445 18 37 55 73 92
67 2.3559 2.3673 2.3789 2.3906 2.4023 2.4142 2.4262 2.4383 2.4504 2.4627 20 40 60 79 99
68 2.4751 2.4876 2.5002 2.5129 2.5257 2.5386 2.5517 2.5649 2.5782 2.5916 22 43 65 87 108
69 2.6051 2.6187 2.6325 2.6464 2.6605 2.6746 2.6889 2.7034 2.7179 2.7326 24 47 71 95 119

70 2.7475 2.7625 2.7776 2.7929 2.8083 2.8239 2.8397 2.8556 2.8716 2.8878 26 52 78 104 131
71 2.9042 2.9208 2.9375 2.9544 2.9714 2.9887 3.0061 3.0237 3.0415 3.0595 29 58 87 116 145
72 3.0777 3.0961 3.1146 3.1334 3.1524 3.1716 3.1910 3.2106 3.2305 3.2506 32 64 96 129 161
73 3.2709 3.2914 3.3122 3.3332 3.3544 3.3759 3.3977 3.4197 3.4420 3.4646 36 72 108 144 180
74 3.4874 3.5105 3.5339 3.5576 3.5816 3.6059 3.6305 3.6554 3.6806 3.7062 41 81 122 163 204

75 3.7321 3.7583 3.7848 3.8118 3.8391 3.8667 3.8947 3.9232 3.9520 3.9812 46 93 139 186 232
76 4.0108 4.0408 4.0713 4.1022 4.1335 4.1653 4.1976 4.2303 4.2635 4.2972 53 107 160 213 267
77 4.3315 4.3662 4.4015 4.4373 4.4737 4.5107 4.5483 4.5864 4.6252 4.6646
78 4.7046 4.7453 4.7867 4.8288 4.8716 4.9152 4.9594 5.0045 5.0504 5.0970
79 5.1446 5.1929 5.2422 5.2924 5.3435 5.3955 5.4486 5.5026 5.5578 5.6140

80 5.6713 5.7297 5.7894 5.8502 5.9124 5.9758 6.0405 6.1066 6.1742 6.2432
81 6.3138 6.3859 6.4596 6.5350 6.6122 6.6912 6.7720 6.8548 6.9395 7.0264
82 7.1154 7.2066 7.3002 7.3962 7.4947 7.5958 7.6996 7.8062 7.9158 8.0285
83 8.1443 8.2636 8.3863 8.5126 8.6427 8.7769 8.9152 9.0579 9.2052 9.3572
84 9.5144 9.6768 9.8448 10.0187 10.1988 10.3854 10.5789 10.7797 10.9882 11.2048

85 11.4301 11.6645 11.9087 12.1632 12.4288 12.7062 12.9962 13.2996 13.6174 13.9507
86 14.3007 14.6685 15.0557 15.4638 15.8945 16.3499 16.8319 17.3432 17.8863 18.4645
87 19.0811 19.7403 20.4465 21.2049 22.0217 22.9038 23.8593 24.8978 26.0307 27.2715
88 28.6363 30.1446 31.8205 33.6935 35.8006 38.1885 40.9174 44.0661 47.7395 52.0807
89 57.2900 63.6567 71.6151 81.8470 95.4895 114.5887 143.2371 190.9842 286.4777 572.9572

Natural TANGENTS
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m¤âaha«2

gæ‰Á 2.1

1. 	 (i) sin i  = 
10
6 , cos i  = 

10
8 , tan i  = 

8
6 , cosec i  =  

6
10 , sec i  = 

8
10 , cot i  = 

6
8

    	 (ii) sin i  = 
25
7 , cos i  = 

25
24 , tan i  = 

24
7 , cosec i  =  

7
25 , sec i  = 

24
25 ,cot i  = 

7
24

    	 (iii) sin i  = 
37
35 , cos i  = 

37
12 , tan i  = 

12
35 , cosec i  =  

35
37 , sec i  = 

12
37 , cot i  = 

35
12

    	 (iv) sin i  = 
41
9 , cos i  = 

41
40 , tan i  = 

40
9 , cosec i  =  

9
41 , sec i  = 

40
41 , cot i  = 

9
40

2. 	 (i) cos A = 
15
12 , tan A = 

12
9 , cosec A =  

9
15 , sec A = 

12
15 , cot A = 

9
12

    	 (ii) sin A = 
17
8 , tan A = 

15
8 , cosec A =  

8
17 , sec A = 

15
17 , cot A = 

8
15

    	 (iii) sin P = 
13
5 , cos P = 

13
12 , cosec P =  

5
13 , sec P = 

12
13 , cot P = 

5
12

    	 (iv) sin i  = 
17
15 , cos i  = 

17
8 , tan i  = 

8
15 , cosec i  =  

15
17 , cot i  = 

15
8

    	 (v) sin i  = 
61
60 , cos i  = 

61
11 , tan i  = 

11
60 , sec i  = 

11
61 , cot i  = 

60
11

    	 (vi) cos i  = 
y
y x2 2- , tan i  = 

y x
x
2 2-

, cosec i  =  
x
y , 

	 sec i  = 
y x

y
2 2-

, cot i  = 
x
y x2 2-

3. 	 (i) 45c	  (ii) 0c		  (iii) 60c	  (iv) 30c

4. 	 sin A = 
26
24 , cos A = 

26
10 , tan A = 

10
24 , cosec A =  

24
26 , sec A = 

10
26 , cot A = 

24
10

     	sin C = 
26
10 , cos C = 

26
24 , tan C = 

24
10 , cosec C =  

10
26 , sec C = 

24
26 , cot C = 

10
24

5.  	
19
17 				 6. 1		  7. 

4
63- 		 8. 1				 9. 

64
225       10. (i) 1  (ii) 0   

13. 	(i) 2   (ii) 
2
1   (iii) 

4
3   (iv) 

144
25    (v) 7   (vi) 

3
4    (vii) 9   (viii) 2

gæ‰Á 2.2

1. 	 (i) 1  (ii) 1   (iii) 1  (iv) 1  (v) 1  (vi) 1

2. 	 (i) 0  (ii) 2  (iii) 0  (iv) 6  (v) 1  (vi) 9  (vii) 0  (viii) 
2
3   (ix)

3
1

3. 	 (i) 60c  (ii)41c  (iii) 55c  (iv) 55c  (v) 47c  (vi) 60c
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K¡nfhzÉaš

gæ‰Á 2.3

1. 	 (i) 0.4384  		 (ii) 0.3090  	  (iii) 0.7002  (iv) 0.9670   (v) 0.2113     (vi) 0.9760  

	 (vii) 0.7623  	 (viii) 0.1841  (ix) 2.7475  (x) 1.1778	 2. 	(i) 44 30c l 	(ii) 14 54c l

	 (iii) 20 12c l    	 (iv) 76 30c l  	(v) 89 6c l	  3. (i) 1.2698	   (ii) 1.3579	 (iii) 1.0042

	 (iv) 4.4996  	 (v) 4.8098		   4. 	99.4134 cm2   5. 14.6278 cm2   6. 109.376 cm2	  

7. 	 67.0389 cm2	 8. 13.8568 m		 9. 60c	 10. 8.09 cm		 11. 3.1056 cm	  	 12. 20.784 cm

gæ‰Á 2.4

1. A	 2. C  3. C  4. C  5. B  6. A  7. B  8. C  9. B  10. C  11. D  12. B  13. D  14. A  15. A
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m¤âaha«3
òŸëæaš

3.1	 m¿Kf«

	 òŸëæaš v‹gJ étu§fis¢ nrfç¤J, 

ghFgL¤Â g£oaè£L, MŒÎ brŒJ Ã‹ 

m›étu§fS¡F és¡f« fh©gj‹ _y« 

Ãu¢ridfS¡F KoÎ fh©gj‰F cjÎ»‹wJ. 

Kjšãiy¥ òŸëétu§fŸ k‰W« Ïu©lh«ãiy¥ 

òŸëétu§fŸ v›thW nrfç¡f¥gL»‹wd v‹gJ 

g‰¿ Ú§fŸ Kªija tF¥òfëš go¤JŸÇ®fŸ.  m›thW 

bgw¥g£l òŸë étu§fŸ mÂfkhd étu§fis¡ 

bfh©ljhf ÏU¥Ã‹, mªj étu§fis MŒÎ brŒJ 

és¡f« fh©gj‰F K‹ghf¥ gF¤J, g£oaèl nt©L«.

	 xU Áy MŒÎfë‹ nghJ, ghFgL¤Â 

g£oaèLtj‹ _ykhfnt, mªj¥ òŸë étu§fŸ g‰¿a 

bjëthd és¡fK« mj‹ K¡»a¤JtK« bjça tU«. 

våD« Ï›tifæš më¡f¥gL« òŸëétu§fŸ xU 

ruhrç kåjD¡F M®t« C£LtjhfÎ«, òçÍ«goahfÎ« 

v¥nghJ« ÏU¥gÂšiy. vdnt m¥òŸëétu§fŸ 

KGikahf V‰W¡bfhŸS« tifæY« nkY« M®t¤ij¤ 

ö©L« tifæY« cŸsjhf mika, mjid xU és¡f¥ 

gl« _ykhfnth xU tiugl« _ykhfnth më¥gJ 

ÁwªjJ.

3.2	 ãfœbt© gutè‹ tiugl tot« 

	 “xU gl« Mæu« th®¤ijfS¡F¢ rk«” 

v‹gj‰»z§f òŸëæaš tšYe®fŸ, òŸë 

étu§fis¤ bjëthf étç¡f   tiugl§fisÍ« 

mj‹ EQ¡f§fisÍ« e‹F ga‹gL¤Âdh®fŸ. 
F¿¥ghf ãfœbt© gutyhfnth rjÅj gutyhfnth 
bjhF¡f¥g£l òŸëétu§fis étç¡f ãfœbt© 
br›tf« k‰W« ãfœbt© gynfhz« M»ad 
ga‹gL¤jgL»‹wd.

  “Statistical thinking today is as necessary for efficient citizenship as 
the ability to read and write”

Herbert. G. Wells

Kj‹ik¡ F¿¡nfhŸfŸ

●	 ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« tiujš

●	 ika¥ngh¡F msitfshd T£L¢ruhrç, Ïilãiy 

k‰W« KfL M»at‰iw¡ f©L Ão¤jš

buhdhšL Mšk® ~Ãõ®

1890 – 1962
buhdhšL Mšk® ~Ãõ® 

(17 Ã¥utç 1890 – 29 
#&iy 1962) ifnj®ªj 

M§»y¥ òŸëæaš 

tšYe® k£Lä‹¿ 

cæçd§fë‹ gçzhk 

ts®¢ÁthÂ, kuÃayhs® 

k‰W« Ïd nk«gh£LthÂ 

Mth®.  Ït® ãnah 

lh®é‹ nfh£ghLfis 

totik¤jt®fSŸ 

Kj‹ikahdtuhf 

m¿a¥g£lt®.  

òŸëæaèš gF¥ghŒÎ 

nfh£ghL, mÂfg£r 

rh¤Âa Kiw k‰W« 

khÂç gutšfë‹ 

ntWghL M»at‰iw 

më¥gÂš bgU« 

g§fh‰¿ÍŸsh®.  nkY« 

k¡fŸ bjhif kuÃaiy 

f©l¿ªj _t®fSŸ 

K¡»akhtdtuht®.  

ÏtU¡F  y©lå‹ 

è‹åa‹ r§f« 1958 M« 

M©L bgU kÂ¥Ã‰Fça 

lh®é‹ thy‹ gj¡f« 

tH§»aJ.
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òŸËÆaš

	 ãfœbt© gutš v‹gJ ÃçÎfŸ k‰W« ãfœbt©fis¥ ga‹gL¤Â, 
tif¥gL¤j¥glhj òŸëétu§fis¥ gF¤J g£oaèLjš MF«. xU ãfœbt© 
gutiy¥ Ã‹tU« eh‹F têfëš tiugl« _y« F¿¥Ãlyh«.

	 (i) ãfœbt© br›tf« (Histogram)	
	 (ii) ãfœbt© gynfhz« (Frequency Polygon)
	 (iii) ãfœbt© tisnfhL (Smoothened frequency curve)   
	 (iv) FéÎ ãfœbt© nfhLfŸ. (Ogive or Cumulative frequency curve)
	 Ïªj m¤Âaha¤Âš Kjš Ïu©L tif tiugl§fis¥ g‰¿ gh®¥ngh«. k‰w 
Ïu©L« nkš tF¥òfëš m¿ªJ bfhŸnth«.

3.2.1	 ãfœbt© br›tf« (Histogram)
	 ãfœbt© gutiy étç¡f¥ ga‹gL« gyéjkhd tiugl Kiwfëš mÂf« 

ngr¥gLtJ« gyuhY« ga‹gL¤j¥gLtJ« ãfœbt© br›tf« MF«. ãfœbt© 

br›tf« v‹gJ xU bjhl®ãfœbt© gutiy ÏU gçkhz tiuglkhf kh‰¿¡ 

fh£LtjhF«. ãfœbt© br›tf¤Âš, ãfœbt© gutè‹ ÃçÎ Ïilbtëfis 

mfykhfÎ« m¥ÃçÎfë‹ ãfœbt©fis ÚskhfÎ« bfh©L br›tf§fŸ 

tiua¥gL»‹wd. Ï¢br›tf§fë‹ gu¥ò mªjªj ãfœbt©fS¡F ne® 

é»j¤Âš ÏU¡F«.

      rkkhd ÃçÎ Ïilbtëfis¡ bfh©L ãfœbt©br›tf« tiua brŒa nt©oad:

	 1.	 ÃçÎfis x-m¢ÁY«, ãfœbt©fis y-m¢ÁY« F¿¡f nt©L«.

	 2.	 ÏU m¢RfëY« myFfŸ x‹whf ÏU¡f nt©oa mtÁa« Ïšiy.
	 3.	 ÃçÎfŸ éy¡F« ÃçÎfshf (Exclusive Intervals) ÏU¤jš mtÁa«. 

ÃçÎfŸ cŸsl¡F« ÃçÎfshf (Inclusive Intervals) ÏUªjhš éy¡F« 
ÃçÎfshf kh‰w¥gl nt©L«.

	 4.	 ÃçÎ Ïilbtëfis mfykhfÎ«, m¥ÃçÎfë‹ ãfœbt©fis 
ÚskhfÎ« bfh©L br›tf§fŸ tiuant©L«.   Ï›thW x›bthU ÃçÎ 
Ïilbtëæ‹ nkY« xU br›tf« mik¡fnt©L«.

ãfœbt© br›tfkhdJ g£il és¡fgl§fis¥ ngh‹W ÏU¡F«. 
våD«, ãfœbt© br›tf«, ãfœbt© gutè‹ ÃçÎ ÏilbtëiaÍ« 
mj‹ ãfœbt©fisÍ« ga‹gL¤Â tiua¥gL»‹wd. Mdhš, 
g£il és¡fgl§fëš, òŸë étu§fë‹ tiffisÍ«, mªjªj 
tif¡fhd ãfœbt©fisÍ« ga‹gL¤Â tiua¥gL»‹wd. 
bjhl®òŸë étu§fS¡F k£Lnk ãfœbt© br›tf« tiua KoÍ«.

3.2.2 ãfœbt© gynfhz« (Frequency Polygon)
	 ãfœbt© gynfhz¤Âš x›bthU Ãçé‹ eL¥òŸëÍ«, m¥Ãçéš cŸs 

òŸëétu§fS¡F gÂyhf¥ ga‹gL¤j¥ gL»‹wd.  ÃçÎfë‹ eL¥òŸëfis x-m¢ÁY« 

ãfœbt©fis y-m¢ÁY« vL¤J¡bfh©L, mj‹_y« F¿¡f¥gL« òŸëfis 

Ïiz¥gj‹ _y« ãfœbt© gynfhz« bgw¥gL»‹wJ. ãfœbt© gynfhz¤Â‹ 

Ïu©L fil¡nfhLfŸ ÃçÎ Ïilbtëæš ghÂ msÎ öu¤Âš, fil¥òŸëfS¡F 

(Extreme points) btë¥òw« x-m¢Áid¤ bjhLkhW mik¡f¥gl nt©L«.

	 ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« Ïu©L« tiua¥gl 

nt©Lbkåš, Kjèš ãfœbt© br›tf« tiuªJ bfhŸsnt©L«. Ã‹ò 

br›tf§fë‹ nk‰gFÂfë‹ eL¥òŸëfis Ïiz¥gj‹ _y« ãfœbt© 

gynfhz¤ij tiua KoÍ«.

F¿¥òiu
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m¤âaha«3
			   ãfœbt© gynfhz« tiua, ãfœbt© br›tf« xU têfh£oahf 	

Kjèš tiua¥gL»‹wJ. 

vL¤J¡fh£L 3.1

	 Ã‹tU« òŸë étu§fS¡fhd ãfœbt© br›tf« k‰W« ãfœbt© 

gynfhz« tiuf.  

kÂ¥bg©fŸ 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

khzt®fë‹ 

v©â¡if
12 22 35 40 60 52 40 30 5

Ô®Î 	 Kjèš ãfœbt© br›tf« tiua¥g£L Ã‹ò, mL¤jL¤j br›tf§fë‹ 

nk‰g¡f§fë‹ eL¥òŸëfis Ïiz¥gjhš ãfœbt© gynfhz« bgw¥gL»‹wJ.
ãfœbt© br›tf« k‰W« ãfœbt© gynfhz«

	 nk‰f©l vL¤J¡fh£oš, ÃçÎfŸ éy¡F« ÃçÎfshf cŸsd.   Ï¥nghJ 

cŸsl¡F« ÃçÎfis¡ bfh©l X® vL¤J¡fh£il vL¤J¡bfhŸnth«.	

msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 5 myFfŸ

F¿¥òiu
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msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 2 myFfŸ

vL¤J¡fh£L 3.2
	 xU Á¿a bjhê‰Tl¤Âš ntiy brŒÍ« 50 bjhêyhs®fël«, mt®fŸ 
x›bthUtU« ntiy¡fhf v¤jid »nyh Û£l® bjhiyÎ tªJ brš»wh®fŸ v‹w 
fz¡bfL¥ò el¤j¥g£lÂš Ñœ¡f©l étu§fŸ bgw¥g£ld.  Ï›étu§fS¡F xU 
ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« mik¡fÎ«.

öu« (».Û) 50-59 40-49 30-39 20-29 10-19
bjhêyhs®fë‹ 

v©â¡if
4 5 9 18 14

Ô®Î	 bfhL¡f¥g£oU¡F« g£oaè‹ ÃçÎfŸ cŸsl¡F« ÃçÎfshfÎ«, 

bjhl®¢Áahf mikahkY« cŸsd. mjdhš, m¥ÃçÎfŸ éy¡F« ÃçÎfshf 

kh‰w¥g£L, VWtçiræš mik¡f¥g£LŸsd.

öu« (». Û) 9.5-19.5 19.5-29.5 29.5-39.5 39.5-49.5 49.5-59.5
bjhêyhs®fë‹ 

v©â¡if
14 18 9 5 4

ãfœbt© br›tf« k‰W« ãfœbt© gynfhz«
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	 (i) 	 ÃçÎfŸ bjhl® Ïilbtëfshf kh‰w¥g£L Ã‹ò ãfœbt© 

br›tf« mik¡fnt©L«.
			   (ii)	 x-m¢Áš msÎfŸ MÂ¥òŸëæš ÏUªJ bjhl§fhéoš, 

MÂ¥òŸë¡F mU»š FW¡F¡ nfhLfshš (Zig-zag Curve) 
F¿¥Ãl¥gl nt©L«.

3.2.3 khWg£l ÃçÎ Ïilbtëfis¡ bfh©l ãfœbt© gutè‹ ãfœbt© br›tf«

Ñœ¡fhQ« ãfœbt© gutiy vL¤J¡ bfhŸnth«:

neu« (édhofŸ) 40-60 60-70 70-80 80-85 85-90 90-120
ãfœbt© 100 60 90 70 60 90

	 Ï§F, bgça ãfœbt©iz bg‰WŸsjhš ÃçÎ Ïilbtë 40-60 mÂf 
K¡»a¤Jt« thŒªjJ nghš njh‹W»wJ. Mdhš, ãfœbt© 100-¡fhd 
ÃçÎÏilbtëæ‹ msÎ 20 MF«.  mnj rka« ÃçÎÏilbtë 80-85 ¡fhd 
ãfœbt© 70 Mf ÏUªjhY« mj‹ msÎ 5 édhofŸ k£Lnk. vdnt, ãfœbt© 
br›tf« tiuÍ« K‹ò x›bthU ÃçÎÏilbtëæ‹ msitÍ« (Ús¤ijÍ«) 
fz¡»š bfhŸs nt©L«. m›thW Ïšiybaåš mªãfœbt© br›tf«, 
bfhL¡f¥g£l òŸë étu§fis rçahd Kiwæš étç¥gjhf mikahJ. Ïjid¢ 
rçbrŒa, ÃçÎÏilbtëfŸ k‰W« mj‹ ãfœbt©fis¥ bghW¤J, br›tf§fë‹ 
Ús§fŸ kh‰¿aik¡f¥gl nt©L«.   

	 br›tf¤Â‹ kh‰¿aik¡f¥g£l Ús§fŸ ãfœbt© ml®¤Âia¡ fh©gj‹ 
_y« fz¡»l¥gL»‹wJ. 

	 ãfœbt© ml®¤Â :   ãfœbt©fis mj‹ ÃçÎÏilbtëæ‹ msit¡ 
bfh©L tF¡F« nghJ ãfœbt© ml®¤Â »il¡»‹wJ. 

K¡»a fU¤J

ãfœbt© ml®¤Â  = ãfœbt© '  ÃçÎÏilbtëæ‹ msÎ

bfhL¡f¥g£l ãfœbt© gutèš, C v‹gJ äf¢Á¿a 

ÃçÎ Ïilbtëæ‹ Ús« vd¡bfh©lhš, br›tf¤Â‹ 

kh‰¿aik¡f¥g£l Ús« Ñœ¡f©lthW fz¡»l¥gL«.

kh‰¿aik¡f¥g£l Ús« = 
mj‹ ÃçÎ Ïilbtëæ‹msÎ

ãfœbt©
C#

neu« (édhofŸ)        40-60 60-70 70-80 80-85 85-90 90-120

ãfœbt© 100 60 90 70 60 90
ÃçÎ Ïilbtëæ‹ 

msÎ         20 10 10 5 5 30

br›tf¤Â‹ Ús« 20
100 5

25

#

=
10
60 5

30

#

=
10
90 5

45

#

=
5
70 5

70

#

=
5
60 5

60

#

=
30
90 5

15

#

=

F¿¥ò 
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vL¤J¡fh£L 3.3

	 Ã‹tU« òŸë étu§fS¡fhd ãfœbt© br›tf¤ij tiuaÎ«.

kÂ¥bg© 0-10 10-20 20-40 40-50 50-60 60-70 70-90 90-100
khzt®fë‹ v©â¡if 4 6 14 16 14 8 16 5

Ô®Î	 Ï¥òŸë étu¤Â‹ äf¢Á¿a ÃçÎ Ïilbtëæ‹ Ús« 10. khWg£l ÃçÎ 
Ïilbtëfis¡ bfh©l Ï¥òŸë étu¤Â‰F ãfœbt© br›tf« tiua 
br›tf¤Â‹ Ús§fŸ kh‰¿aik¡f¥gl nt©L«. 

	 	 ãfœbt©ml®¤Â = 
ãfœbt©â‹ ÃçÎ Ïilbtëæ‹ Ús«

ãfœbt© . 

br›tf¤Â‹ Ús« = ãfœbt© ml®¤Â 10#

kÂ¥bg©fŸ 0-10 10-20 20-40 40-50 50-60 60-70 70-90 90-100
khzt®fë‹ 
v©â¡if

4 6 14 16 14 8 16 5

ÃçÎ Ïil-
btëæ‹ Ús«         10 10 20 10 10 10 20 10

br›tf¤Â‹ 
Ús« 10

4 10

4

#

=
10
6 10

6

#

=
20
14 10

7

#

=
10
16 10

16

#

=
10
14 10

14

#

=
10
8 10

8

#

=
20
16 10

8

#

=
10
5 10

5

#

=

X

msÎ¤ Â£l«

x m¢R : 1 br.Û = 5 myFfŸ

y m¢R : 1 br.Û = 5 myFfŸ
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		  khWg£l ÃçÎ Ïilbtëfis¡ bfh©l ãfœbt© br›tf«

gæ‰Á 3.1
1.	 Ã‹tU« gutY¡F ãfœbt© br›tf¤ij tiuf.	

ÃçÎfŸ 0-10 10-30 30-45 45-50 50-60
ãfœbt© 8 28 18 6 10

2.	 xU bjhê‰rhiyæš gâòçÍ« bjhêyhs®fë‹ khj¢r«gs« g‰¿a 
Ñœ¡fhQ« òŸë étu§fS¡F xU ãfœbt© br›tf« tiuf.

khj¢ r«gs« (`) 2000 - 
2200

2200 -
2400

2400 - 
2800

2800
- 3000

3000 - 
3200

3200 -
3600

bjhêyhs®fë‹ 

v©â¡if
25 30 50 60 15 10

3.	 Ã‹tU« gutèš 48 bghUŸfë‹ ml®¤Â »uhäš bfhL¡f¥g£LŸsJ. 
Ï¥òŸë étu§fis és¡Ftj‰F xU ãfœbt© br›tf« tiuaÎ«.

 ml®¤Â (»uh«) 10-19 20-24 25-34 35-49 50-54

bghUŸfë‹ v©â¡if 6 4 12 18 8

msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 2 myFfŸ
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4.	 Ã‹tU« òŸë étu§fS¡F xU ãfœbt© br›tf« tiuf. 

ÃçÎ 

Ïilbtë
10-14 14-20 20-32 32-52 52-80

ãfœbt© 5 6 9 25 21

5.	 xU F¿¥Ã£l ehëš kU¤Jtkidæš Á»¢ir bg‰w 360 nehahëfë‹ 

taJ (tUl§fëš) ÑnH bfhL¡f¥g£LŸsJ.

taJ (tUl§fëš) 10-20 20-30 30-50 50-60 60-70

nehahëfë‹

v©â¡if
80 50 80 120 30

	 nk‰f©l òŸë étu¤Â‰fhd ãfœbt© br›tf« tiuf.

ika¥ngh¡F msitfŸ (Measures of Central Tendency)
	 òŸëæaš MŒé‹ K¡»a neh¡f§fëš x‹W bfhL¡f¥g£l bkh¤j 

étu¤Â‹ j‹ikfŸ k‰W« Áw¥Ãašòfis xU F¿¥Ã£l  jå v©zhš F¿¥gjhF«.  

m¤jifa v© m¥òŸë étu¤Â‹ ika kÂ¥ò msÎ mšyJ ika¥ngh¡F msÎ 

v‹W miH¡f¥gL»‹wJ. T£L¢ ruhrç, ÏilãiymsÎ, KfL M»ad bghJthf 

mÂfkhf¥ ga‹gL« ika¥ngh¡F msitfŸ MF«

3.3	 ruhrç (Mean)

3.3.1 T£L¢ ruhrç - tif¥gL¤j¥glhj òŸë étu«.

	 bfhL¡f¥g£LŸs kÂ¥òfë‹ T£L¤ bjhifia bkh¤j kÂ¥òfë‹ 

v©â¡ifahš tF¡f »il¡F« v© mªj kÂ¥òfë‹ T£L¢ ruhrç (Arithmetic 
Mean) MF«. T£L¢ ruhrç x  vd¡ F¿¡f¥gL«.

			    x  = 
n

x x xn1 2 g+ + +  mšyJ x  = 
n
x1
i

i

n

1=

/  mšyJ x  = 
n

x/

  x
n

x
=
/   ( nx x= /  mjhtJ, 

bkh¤j kÂ¥òfë‹ v©â¡if # ruhrç = kÂ¥òfë‹ T£L¤ bjhif

ruhrç 4 mo MH« cŸsM‰iw Ú¢rš bjçahj 5 mo 

cau« cŸs kåj‹ flªJ vÂ® fiu¡F¢ bršy KoÍkh?				 

vL¤J¡fh£L 3.4

	 xU khzt‹ KG M©L¤ nj®éš 5 ghl§fëš vL¤j kÂ¥bg©fŸ 72, 73, 75, 82, 
74 våš, ruhrç kÂ¥bg© fh©f. 

ãidÎT®ªJ 
éilaë

F¿¥òiu 
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Ô®Î	 IªJ ghl§fëš th§»a kÂ¥bg©fŸ 72, 73, 75, 82, 74.  Ï§F n = 5

			   x = 
n

x/  = 
5

72 73 75 82 74+ + + +  = 
5
376  = 75.2

			   vdnt, ruhrç	 = 75.2
vL¤J¡fh£L 3.5

	 5 v©fë‹ ruhrç 32. m›bt©fëš x‹iw Ú¡F«nghJ, ruhrçæš 4 Fiwªjhš 

Ú¡f¥g£l v©iz¡ fhzÎ«.

Ô®Î

	 5 v©fë‹ ruhrç		  = 32.
	 5 v©fë‹ T£L¤bjhif	= 32 5# 	 = 160		  ( a  nx x= / )
	 4 v©fë‹ ruhrç	 = 32 4- 	 = 28
	 4 v©fë‹ T£L¤bjhif	= 2 48 # 	 = 112

jé®¡f¥g£l v©	 = (5 v©fë‹ T£L¤ bjhif) -  (4 v©fë‹ T£L¤ bjhif)

			       = 160 -  112 = 48

3.3.2 ruhrç - tif¥gL¤j¥glhj ãfœbt© gutš

	  , , ...x x x xn1 2 3  M»a cW¥òfë‹ ãfœbt©fŸ Kiwna , , ...f f f fn1 2 3  våš, ruhrç

		  x  = 
f f f

f x f x f x
n

n n

1 2

1 1 2 2

g
g

+ + +
+ + +  = 

f

f x

i

i

n

i

i

n

i

1

1

=

=

/

/
 vd tiuaW¡f¥gL»wJ.

	 nk‰f©l N¤Âu«  x  = 
f

fx

/
/  v‹W« vGj¥gL«.

vL¤J¡fh£L 3.6

	 Ã‹tU« òŸë étu¤Â‰fhd ruhrçia¡ fh©f.

x 5 10 15 20 25
f 3 10 25 7 5

Ô®Î

x f fx
5
10
15
20
25

3
10
25
7
5

15
100
375
140
125

f/  = 50 fx/ = 755

ruhrç = 
f

fx

/
/

 = 50
755  = 15.1 

ruhrç = 15.1
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3.3.3 ruhrç - tif¥gL¤j¥g£l ãfœbt© gutš

	 Ã‹tU« ãfœbt© g£oaiy vL¤J¡bfhŸnth«.

ÃçÎ Ïilbtë 
(kÂ¥bg©fŸ) 0-10 10-20 20-30 30-40 40-50

ãfœbt© (khzt®fë‹ 

v©â¡if) 3 4 3 7 8

	 g£oaè‹ Kjš ÃçéèUªJ 3 khzt®fŸ 10 kÂ¥bg©fS¡F¡ 

Fiwthf¥ bg‰¿U¥gjhf¤ bjç»‹wJ. Mdhš mJ m«_tU« jå¤jåahf 

th§»a kÂ¥bg©fis¥ g‰¿ VJ« F¿¥Ãl¥gléšiy. Ï¥nghJ x›bthU ÃçÎ 

Ïilbtëæ‹ ÃuÂãÂahf xU kÂ¥ò njit¥gL»‹wJ.   ÃçÎ 0-10 ¡fhd mªj 

kÂ¥ò 5 vd¡ bfhŸnth«. ÏJ mªj Ãçé‹ ika¥òŸëahF«. mjhtJ, x›bthU 

ÃçÎ Ïilbtëæš cŸs cW¥òfS« m¥Ãçé‹ ika¥òŸë¡F mU»š cŸsjhf 

vL¤J¡bfhŸnth«.  Ïj‹go x›bthU ÃçÎ Ïilbtëæ‹ ika¥òŸë, m¥Ãçéš 

cŸs cW¥òfë‹ ÃuÂãÂahf V‰W¡ bfhŸs¥gL»‹wJ. 

	 ika¥òŸë = UCL LCL
2
+ .  Ï§F UCL v‹gJ Ãçé‹ nkš všiy (Upper Class 

Limit) LCL v‹gJ Ãçé‹ Ñœ všiy (Lower Class Limit)MF«.

	 Ãçé‹ ika¥òŸëia x v‹W F¿¤J, nk‰T¿a N¤Âu¤Â‹ _y« x 
fz¡»l¥gL»‹wJ.  j‰nghJ

	 x  = 
f

fx

/
/  I ga‹gL¤Â bfhL¡f¥g£l ãfœbt© gutè‹ ruhrçia¡ fhzyh«.

	 bjhF¡f¥g£l ãfœbt© gutè‹ ruhrçia¡  Ñœ¡fhQ« Kiwfëš VnjD« 

xU Kiwia¥ ga‹gL¤Â¡ fz¡»lyh«:
	 (i) neuo Kiw

	 (ii) Cf¢ ruhrç Kiw

	 (iii) goéy¡f Kiw

neuo Kiw (Direct method)

	 neuo Kiwia¥ ga‹gL¤J« nghJ, ruhrç fh©gj‰fhd N¤Âu« x  = 
f

fx

/
/ ,

 	 Ï§F x v‹gJ ÃçÎ Ïilbtëæ‹ ika¥òŸë k‰W«   f v‹gJ mªj¥ ÃçÎ 

Ïilbtëæ‹ ãfœbt© MF«.
neuo Kiwæš ruhrç fh©gj‰fhd gofŸ :
	 (i)	 x›bthU ÃçÎ Ïilbtëæ‹ ika¥òŸëia¡ f©LÃo¤J mij x vd¡ 

F¿¡f.

	 (ii)	 Ï«ika¥òŸëfis mj‰Fça ÃçÎ Ïilbtëæ‹ ãfœbt©nzhL 

bgU¡», m¥bgU¡fš gyå‹ TLjš fx/  I¡ fhzÎ«.
	 (iii)	 všyh ãfœbt©fë‹ TLjš f/  I¡ fhzÎ«.   fx/  I f/ Mš tF¡f, 

ruhrç »il¡F«.
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vL¤J¡fh£L 3.7

	 Ñœ¡fhQ« étu¤Â‰F neuo Kiw _y« ruhrçia¡ fh©f.

kÂ¥bg©fŸ 0-10 10-20 20-30 30-40 40-50 50-60
khzt®fë‹

v©â¡if
5 10 25 30 20 10

Ô®Î

kÂ¥bg©fŸ
ika¥òŸë 

(x)
khzt®fë‹ 

v©â¡if (f) fx

0-10

10-20

20-30

30-40

40-50

50-60

5

15

25

35

45

55

5

10

25

30

20

10

25

150

625

1050

900

550

f/  = 100 fx/  = 3300

				    x  = 
f

fx

/
/  = 

100
3300 = 33

 			                 vdnt, ruhrç = 33

Cf¢ ruhrç Kiw (Assumed mean method)
	 bfhL¡f¥g£l òŸë étu¤Â‹ Cf¢ ruhrç A våš, “ éy¡f«” d = x -  A v‹gJ 

Cf¢ ruhrç A Ïš ÏUªJ Ãçé‹ ika¥òŸë x Ï‹ éy¡fkhF«.   Cf¢ ruhrç 

Kiwæš, ruhrç fh©gj‰fhd N¤Âu«

			     x A
f

fd
= + /

/
.

Cf¢ ruhrç Kiwæš ruhrç fh©gj‰fhd gofŸ :
	 (i)	 Cf¢ ruhrçia A v‹ngh«.

	 (ii)	 x›bthU Ãçé‹ ika¥òŸë x I¡ fh©f.

	 (iii)	 x›bthU x ¡F« éy¡f« d = x – A I¡ fh©f.

	 (iv)	 éy¡f¤Âid mªjªj¥ ÃçÎ Ïilbtëæ‹ ãfœbt©nzhL bgU¡», 

Ã‹ò  fd Ï‹ TLjš fd/  I¡ fh©f.

	 (v)	 x A
f

fd
= + /

/  v‹w N¤Âu¤Â‹ thæyhŒ¢ ruhrçia¡ fh©f. 
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vL¤J¡fh£L  3.8
	 vL¤J¡fh£L 11.7-š cŸs étu¤Â‰F, Cf¢ ruhrç Kiwæš, ruhrçia¡ fh©f.

Ô®Î	 Cf¢ ruhrç A = 35 v‹f.

kÂ¥bg©fŸ ika¥òŸë(x) khzt®fë‹ 

v©â¡if (f) d = x – 35 fd

0-10
10-20
20-30
30-40
40-50
50-60

5
15
25
35
45
55

5
10
25
30
20
10

–30
–20
–10
0
10
20

–150
–200
–250

0
200
200

f/  = 100 fd/  = –200

					     x A
f

fd
= + /

/

					        = 35 + 
100
200-` j = 35 -  2 = 33

goéy¡f Kiw (Step deviation method) 

	 òŸë étu¤Â‹ ÃçÎ Ïilbtëfë‹ Ús« rkkhf ÏUªjhš, goéy¡f 

Kiwæš ruhrç fh©gJ vëJ. Ï«Kiwæš, fz¡»Ltij vëik¥gL¤Jtj‰fhf 

éy¡f« d = x  -  A I Ïilbtëæ‹ Ús« c Mš tF¡f¥gL»‹wJ.  ÃwF,

	 x A
f

fd
c#= + /

/  v‹w N¤Âu¤Â‹ _y« ruhrç fhz¥gL»wJ. 

	 vL¤J¡fh£L 11.7-š cŸs òŸëétu¤Â‰F, goéy¡f Kiwæš ruhrçia¡ 

fhzÎ«.

Ô®Î

	 Cf¢ ruhrç A = 35 v‹f.  Ï§F Ïilbtë Ús« c = 10.

kÂ¥bg©fŸ  ika¥òŸë (x) khzt®fë‹ 

v©â¡if( f ) d x
10
35= - fd

0-10
10-20
20-30
30-40
40-50
50-60

5
15
25
35
45
55

5
10
25
30
20
10

–3
–2
–1
0
1
2

–15
–20
–25
0
20
20

f/  = 100 fd/  = –20

			    x A
f

fd
c#= + /

/  	 = 35 -  
100
20 10#` j = 35 - 2 = 33			 

			   `ruhrç   	= 33
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3.3.4 ruhrçæ‹ g©òfŸ

g©ò 1
	 ruhrçæèUªJ, mid¤J cW¥òfë‹ éy¡f§fë‹ T£L¤bjhif 

ó¢Áa« MF«.  

	 mjhtJ, òŸëétu¤Â‹ cW¥òfŸ , , ...x x x xn1 2 3  våš, 
... 0x x x x x xn1 2- + - + + - =^ ^ ^h h h

	 cjhuzkhf,	 6, 8, 9, 14, 13 v‹w étu¤Â‹ ruhrç 10.  10 ÏèUªJ x›bthU 

étu¤Â‹ éy§f§fë‹ T£L¤bjhif	

	  (6 - 10) + (8 - 10) + (9 - 10) + (14 - 10) + (13 - 10) 

			                            =  - 4 + ( - 2) + ( - 1) + 4 + 3  =  - 7 + 7 = 0
	 vdnt, ruhrçæèUªJ, mid¤J cW¥òfë‹ éy¡f§fë‹ T£L¤bjhif 

ó¢Áa« vd m¿a¥gL»‹wJ.

g©ò 2
	 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v©

k I mÂfç¥gjdhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k msÎ mÂfç¡F«.  

	 mjhtJ, , , ...x x x xn1 2 3  v‹w v©fë‹ ruhrç x  våš, , , , ...,x k x k x k x kn1 2 3+ + + +  
v‹w v©fë‹ ruhrç x k+  MF«.

	 cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  v‹w v©fë‹ ruhrç 20 v‹f. 

				                   vdnt, x  = x x x x x
5

201 2 3 4 5+ + + + =

	 x›bthU v©nzhL«  5 I¡ T£odhš »il¡F« òÂa v©fŸ  			 
				    5, 5, 5, 5 5k‰W«x x x x x1 2 3 4 5+ + + + +  MF«.

	 Ïj‹ ruhrç

	  x x x x x
5

5 5 5 5 51 2 3 4 5+ + + + + + + + +

				    =  25x x x x x
5

1 2 3 4 5+ + + + + 	  

				    = x x x x x
5

1 2 3 4 5+ + + +  + 5
25  = 20 + 5

	 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia él 5 mÂfç¤JŸsij¡ 

fh©»nwh«.

g©ò 3

	 xU  òŸëétu¤Âš cŸs x›bthU v©âèUªJ«, xU F¿¥Ã£l khwhj 

v© k  I¡ Fiw¥gjdhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k msÎ FiwÍ«.  mjhtJ,

	 , , , ...,,x x x x xn1 2 3 4  v‹w v©fë‹ ruhrç x  våš,

 	 , , , , ...,x k x k x k x k x kn1 2 3 4- - - - -  M»a v©fë‹ ruhrç x k- MF«.  

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



81

òŸËÆaš

cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç x  våš,

	   x  = x x x x x
5

1 2 3 4 5+ + + +

x›bthU v©âèUªJ« 5 I¡ fê¤jhš, »il¡F« òÂa v©fŸ 		 	

          5, 5, 5, 5, 5x x x x x1 2 3 4 5- - - - - .

			   òÂa ruhrç	 = x x x x x
5

5 5 5 5 51 2 3 4 5- + - + - + - + -

				    = x x x x x
5 5

251 2 3 4 5+ + + + -

				    = 20  -  5 
	 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia él 5 FiwªJŸsij¡ 

fh©»nwh«.

g©ò 4

	 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v© 

k, (k 0! ) Mš bgU¡»dhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« 

mnj kh¿è k Mš bgU¡»¡ »il¡»wJ. mjhtJ,

	  , , ...x x x xn1 2 3  M»a v©fë‹ ruhrç x  våš, , , ...,kx kx kx kx, n1 2 3  M»a v©fë‹ 

ruhrç  kxMF«.  

cjhuz«, , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç 20 våš,  

	  	 x x x x x
5

201 2 3 4 5+ + + + =

x›bthU v©izÍ« 5-Mš bgU¡»dhš, »il¡F« v©fŸ   , , , ,x x x x x5 5 5 5 51 2 3 4 5 .

			   òÂa ruhrç	 = x x x x x
5

5 5 5 5 51 2 3 4 5+ + + +

				    = x x x x x
5

5 1 2 3 4 5+ + + +^ h  = 5 (20)

	 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia 5 Mš bgU¡f¡ 

»il¡»wJ.

g©ò 5

	 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v© 

k, (k 0! ) Mš tF¤jhš  »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k Mš tF¡f¡ »il¡»wJ. mjhtJ,

	 , , , , , ...,x x x x x xn1 2 3 4 5  M»a v©fë‹ ruhrç x  våš, , , , ...,
k
x
k
x
k
x

k
xn1 2 3  M»a 

v©fë‹ ruhrç 
k
x  MF«.
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	 cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç 20 våš,   

				    x  = x x x x x
5

201 2 3 4 5+ + + + =

	 x›bthU v©izÍ«  5 Mš tF¡f »il¡F« v©fŸy x
5

1
1= , y x

5
2

2= , y x
5

3
3= , 

y x
5

4
4=  k‰W« y x

5
5

5= .  

			   òÂa ruhrç y 	 = 
x x x x x

5
5 5 5 5 5
1 2 3 4 5+ + + +

				    = x x x x x
5
1

5
1 2 3 4 5+ + + +` j = 

5
1 20^ h

				    = 
5
1  (x )

	 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia  5 Mš tF¡f »il¤JŸsJ.

vL¤J¡fh£L 3.9

	 100 khzt®fë‹ kÂ¥bg©fë‹ ruhrç 40 v‹W fz¡»l¥g£lJ. Ã‹ò, 53 v‹w 

kÂ¥bg© 83 v‹W jtWjyhf vL¡f¥g£lJ bjçatªjJ.   rçahd kÂ¥bg©fis¡ 

bfh©L rçahd ruhrçia¡ fh©f. 

Ô®Î	 bkh¤j khzt®fë‹ v©â¡if n = 100, ruhrç kÂ¥bg© x  = 40. 

			   jtwhd x/ 	 = x n#  = 40 #100 = 4000

	 rçahd  x/ 	= jtwhd x/  -  jtwhd kÂ¥bg© + rçahd kÂ¥bg©.

			   = 4000 -  83 + 53 = 3970

	 rçahd ruhrç x 		 = 
rçahd

n

x/  

				   = 
100
3970  = 39.7

	 vdnt x -‹ ruhrç kÂ¥ò 39.7 MF«.

gæ‰Á 3.2

1.	 xU fil¡fhu® bjhl®ªJ 6 ehŸfëš é‰w igfë‹ v©â¡if 

Ñœ¡f©l m£ltizæš bfhL¡f¥g£LŸsJ.   é‰f¥g£l igfë‹ ruhrç 

v©â¡ifia¡ fh©f.

eh£fŸ Â§fŸ br›thŒ òj‹ éahH‹ btŸë rå

igfë‹ 

v©â¡if
55 32 30 25 10 20

2.	 xU gFÂæš cŸs 10 FL«g§fëš cŸs FHªijfë‹ v©â¡if 2, 4, 
3, 4, 1, 6, 4, 5, x, 5 MF«. FHªijfë‹ v©â¡ifæ‹ ruhrç 4 våš, x-‹ 

kÂ¥ig¡ fh©f.  
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3.	 20 v©fë‹ ruhrç 59 v‹f. x›bthU v©QlD« 3 I¡ T£odhš, »il¡F« 

v©fë‹ ruhrç v‹d?
4.	 15 v©fë‹ ruhrç 44 v‹f. x›bthU v©âèUªJ 7 I¡ fê¤jhš, »il¡F« 

v©fë‹ ruhrç v‹d?
5.	 12 v©fë‹ ruhrç 48 v‹f. x›bthU v©izÍ« 4 Mš bgU¡»dhš, 

»il¡F« v©fë‹ ruhrç v‹d?
6.	 16 v©fë‹ ruhrç 54 v‹f. x›bthU v©izÍ« 9 Mš tF¤jhš, »il¡F« 

v©fë‹ ruhrç v‹d?
7.	 6 khzt®fis¡ bfh©l xU FGé‹ ruhrç vil 48 »nyh MF«. mt‰¿š 

5 khzt®fë‹ vil 50 »nyh, 45 »nyh, 50 »nyh, 42 »nyh k‰W« 40 »nyh 

våš, MwhtJ khztå‹ vilia¡ fh©f.
8.	 ÑnH bfhL¡f¥g£LŸs 40 khzt®fë‹ vil g‰¿a òŸëétu¤Â‰F, Cf¢ 

ruhrç têKiwæš, ruhrç vilia¡ fz¡»lÎ«.

vil (»nyh»uh«) 50 52 53 55 57
khzt®fë‹ v©â¡if 10 15 5 6 4

9.	 75 v©fis¡ bfh©l xU bjhFÂæ‹ ruhrç 27 vd¡ fz¡»l¥g£lJ. 
Ã‹ò, 53 v‹w v© jtWjyhf 43 v‹W go¡f¥g£lJ f©LÃo¡f¥g£lJ. 
m¤bjhFÂæ‹ rçahd ruhrçia¡ fhzÎ«. 

10.	 100 v©fë‹ ruhrç 40 v‹W fhz¥g£lJ. fz¡»L« neu¤Âš 3 k‰W« 72 

v‹w ÏU étu§fŸ 30 k‰W« 27 vd¤ jtWjyhf vL¤J¡bfhŸs¥g£lJ 

bjçatªjJ våš, rçahd ruhrçia¡  fh©f.

11.	 xU khj¤Âš kU¤Jtkid¡F tªJ br‹w nehahëfë‹ v©â¡if g‰¿a 
òŸëétu« ÑnH bfhL¡f¥g£LŸsJ. xU ehëš kU¤Jtkid¡F tªj 
nehahëfë‹ ruhrç v©â¡ifia¡ fh©f.

nehahëfë‹ v©â¡if 0-10 10-20 20-30 30-40 40-50 50-60

eh£fë‹ v©â¡if 2 6 9 7 4 2

12.	 goéy¡f têKiwia¥ ga‹gL¤Â Ñœ¡fhQ« òŸëétu¤Â‰fhd ruhrçia¡ 

fh©f.

kÂ¥bg© 0-10 10-20 20-30 30-40 40-50 50-60
khzt®fë‹ v©â¡if 8 15 22 20 10 5

13.	 Ñœ¡f©l òŸëétu«, nehahëfis¥ g‰¿a X® fz¡bfL¥Ãš ÏUªJ 

bgw¥g£lJ. Ïj‹ ruhrçia¡ fh©f.

taJ (M©LfŸ) 10-19 20-29 30-39 40-49 50-59
nehahëfë‹ v©â¡if 1 0 1 10 13
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14.	 M©L ÏWÂ¤ nj®éš 40 khzt®fŸ th§»a bkh¤j kÂ¥bg©fŸ g‰¿a 

étu« ÑnH ju¥g£lLŸsJ. 

kÂ¥bg©fŸ 150 - 200 200 - 250 250 -  300 300 - 350 350 - 400 400 - 450 450 - 500

khzt®fë‹

v©â¡if
2 3 12 10 4 6 3

	 goéy¡f têKiwia¥ ga‹gL¤Â nk‰f©l òŸëétu¤Â‹ ruhrçia¡ 

fh©f.

15.	 Ñœ¡fhQ« gutè‹ T£L¢ ruhrçia¡ fz¡»lÎ«.

ÃçÎ Ïilbtë 0 - 19 20 - 39 40 - 59 60 - 79 80 - 99
ãfœbt© 3 4 15 14 4

3.4	 Ïilãiy msÎ (Median)

	 bfhL¡f¥g£l òŸëétu¤Â‹ cW¥òfis VW mšyJ Ïw§F tçiræš vGJ« 

nghJ,  tçiræš eLãiyahf mikªJ ÏU¡F« cW¥Ã‹ kÂ¥ig¥ òŸëétu¤Â‹ 

Ïilãiy msÎ v‹ngh«.

3.4.1 Ïilãiy msÎ - tif¥gL¤j¥glhj òŸë étu«

Ïilãiy msÎ fh©gj‰fhd gofŸ :

	 (i)	 bfhL¡f¥g£l n v©fis VW  mšyJ Ïw§F tçiræš vGjÎ«.

	 (ii)	 n X® x‰iw¥gil v©zhf ÏUªjhš, n
2
1+` j MtJ cW¥ò Ïilãiy 

msthF«.
	 (iii)	 n X® Ïu£il¥gil v©zhf ÏUªjhš Ïilæš cŸs Ïu©L cW¥òfë‹ 

ruhrç Ïilãiy msthF«.  mjhtJ, 

	 Ïilãiy msÎ = n
2` j

 MtJ cW¥ò k‰W«  n
2
1+` j MtJ cW¥ò M»at‰¿‹ 

ruhrç MF«.

vL¤J¡fh£L 3.10

	 Ñœ¡fhQ« v©fë‹ Ïilãiy msÎ fh©f

	 (i) 24, 22, 23, 14, 15, 7, 21	 (ii) 17, 15, 9, 13, 21, 32, 42, 7, 12, 10.
Ô®Î	

(i) 	 bfhL¡f¥g£l v©fis VW tçiræš Ñœ¡f©lthW vGJnth«.

		  7, 14, 15, 21, 22, 23, 24
		  cW¥òfë‹ v©â¡if n = 7
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		  Ïilãiy msÎ	 = n
2
1+` j MtJ cW¥ò	 (n xU x‰iw¥gil v©)

				    = 
2
7 1+` j MtJ cW¥ò

				    = 4 MtJ cW¥ò	 = 21

(ii)	 bfhL¡f¥g£l v©fis¡ Ñœ¡f©lthW VW tçiræš mik¥ngh«.

	 7, 9, 10, 12, 13, 15, 17, 21, 32, 42.

	 cW¥òfë‹ v©â¡if n = 10	 (n xU Ïu£il¥gil v©)

	 n
2` j

 MtJ cW¥ò k‰W« n
2
1+` j MtJ cW¥ò M»at‰¿‹ ruhrçna Ïilãiy 

msthF«.

	  		  n
2` j

 MtJ cW¥ò	 = 
2
10` j MtJ cW¥ò 

				    = 5 MtJ cW¥ò 

				    = 13

		  n
2
1+` j MtJ cW¥ò	 = 

2
10 1+` j MtJ cW¥ò

				    = 6 MtJ cW¥ò 

				    = 15.

	     vdnt, Ïilãiy msÎ	 = 
2

13 15+  = 14	

3.4.2 Ïilãiy msÎ -  tif¥gL¤j¥glhj ãfœbt© gutš

Ïilãiy msÎ fh©gj‰fhd gofŸ :

	 (i)	 bfhL¡f¥g£l n v©fis VW  mšyJ Ïw§F tçiræš vGjÎ«.

	 (ii)	 FéÎ ãfœbt© gutiy¡ fz¡»lÎ«.

	 (iii)	 n xU x‰iw¥gil v©zhf ÏUªjhš,  n
2
1+  MtJ cW¥ng Ïilãiy 

msthF«.

	 (iv)	 n xU Ïu£il¥gil v©zhf ÏUªjhš Ïilãiy msÎ

		   = 
tJcW¥ò tJcW¥òn n

2
2 2

1+ +` `j j

vL¤J¡fh£L 3.11
	 Ñœ¡fhQ« òŸë étu¤Â‰fhd Ïilãiy msÎ¡ fh©f.

kÂ¥bg©fŸ 20 9 25 50 40 80
khzt®fë‹ 

v©â¡if
6 4 16 7 8 2
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Ô®Î	 Kjèš kÂ¥bg©fis VWtçiræš vGJnth«.

kÂ¥bg©fŸ ãfœbt© f FéÎ 

ãfœbt© cf
9 4 4
20 6 10
25 16 26
40 8 34
50 7 41
80 2 43

n = 43  

		  ãfœbt©fë‹ bkh¤j« n	 = 43(xU x‰iw¥ gil v©) 

			           Ïilãiy msÎ	 = n
2
1+` j MtJ cW¥ò

				    = 
2

43 1+` j MtJ cW¥ò

				    = 22 MtJ cW¥ò.

	 g£oaèš f©LŸsgo, 11 Ïš ÏUªJ 26 tiu cŸs cW¥òfŸ 25 MF« . 

	 vdnt, 22 MtJ cW¥ò 25 MF«.

	 		                     `  Ïilãiy msÎ = 25.

vL¤J¡fh£L 3.12
	 ÑœfhQ« gutè‹ Ïilãiy msÎ fh©f.

kÂ¥ò 1 2 3 4 5 6
ãfœbt© 1 3 2 4 8 2

Ô®Î

kÂ¥ò ãfœbt© f FéÎ ãfœbt© cf
1 1 1
2 3 4
3 2 6
4 4 10
5 8 18
6 2 20

n = 20

			   n	 = 20 (Ïu£il¥gil v©)

 n xU Ïu£il¥gil v©zhf ÏUªjhš Ïilãiy msÎ

				     = 
tJcW¥ò tJcW¥òn n

2
2 2

1+ +` `j j
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			   	 = 
MtJcW¥ò MtJcW¥ò

2

10 11+

	     `  Ïilãiy msÎ	= 
2
4 5+  = 

2
9  = 4.5

3.4.3 Ïilãiy msÎ - tif¥gL¤j¥g£l ãfœbt© gutš

	 tif¥gL¤j¥g£l ãfœbt© gutè‹ Ïilãiy msé‹ fz¡ÑL 

Ñœ¡fhQ« gofis¡ bfh©lJ.

	 (i)	 FéÎ ãfœbt©fis¡ fz¡»lÎ«.
	 (ii)	 N v‹gJ ãfœbt©fë‹ TLjš våš, N

2
  Ï‹ kÂ¥ig¡ fh©f

	 (iii)	 FéÎ ãfœbt© N
2

 I cW¥ghf¡ bfh©oU¡F« ÃçÎ   Ïilbtë, 
Ïilãiy msÎ ÃçÎ v‹W miH¡f¥gL«.

	 (iv) Ïilãiy msÎ = l
f

N m
c2 #+

-
 v‹w N¤Âu¤ij¥ ga‹gL¤Â¡ fhzyh«.  

	 l	 =	Ïilãiy msÎ Ãçé‹ Ñœvšiy	 f	= Ïilãiy msÎ Ãçé‹ ãfœbt©

	 c	 =	Ïilãiy msÎ Ãçé‹ Ús«	 N	= ãfœbt©fë‹ TLjš

	 m	=	Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F cldoahd Kªija 	

FéÎ ãfœbt©

vL¤J¡fh£L 3.13
	 Ñœ¡fhQ« gutè‹ Ïilãiy msÎ fh©.

r«gs« (`100-š ) 0-10 10-20 20-30 30-40 40-50
bjhêyhs®fŸ v©â¡if 22 38 46 35 20

Ô®Î      

r«gs« ãfœbt© f FéÎ 

ãfœbt© cf
0-10 22 22
10-20 38 60
20-30 46 106
30-40 35 141
40-50 20 161

N = 161

	  N
2

 = 
2
161  = 80.5  vdnt Ïilãiy msÎ ÃçÎ 20-30.

	 Ïilãiy msÎ Ãçé‹ Ñœvšiy l 	 = 20

	 Ïilãiy msÎ Ãçé‹ ãfœbt©  f   	 = 46
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	 Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F cldoahd Kªija FéÎ 

ãfœbt©   m = 60.  Ïilãiy msÎ Ãçé‹ Ús« c = 10

		   	 Ïilãiy msÎ = l
f

N m
c2 #+

-

				    = .20
46

80 5 60 10#+ -  = .20
46
10 20 5#+

			   	 = 20
46
205+  = 20 + 4.46 = 24.46

			   `  Ïilãiy msÎ 	 = 24.46

vL¤J¡fh£L 3.14

	 Ñœ¡fhQ« òŸë étu¤Â‹ Ïilãiy msit¡ fh©f.

kÂ¥bg© 11-15 16-20 21-25 26-30 31-35 36-40
ãfœbt© 7 10 13 26 9 5

Ô®Î

	 bfhL¡f¥g£oU¡F« g£oaèš, ÃçÎfŸ cŸsl¡F« ÃçÎfshf cŸsikahš 

mit éy¡F« ÃçÎfshf¥ Ã‹tUkhW kh‰¿ vGJnth«.

kÂ¥bg© ãfœbt© f FéÎ 

ãfœbt© cf
10.5- 15.5 7 7
15.5-20.5 10 17
20.5-25.5 13 30
25.5-30.5 26 56
30.5-35.5 9 65
35.5-40.5 5 70

N = 70

			   N	 = 70,  N
2

 = 
2
70  = 35

	 Ïilãiy msÎ ÃçÎ 25.5-30.5
	 Ïilãiy msÎ Ãçé‹ Ñœ všiy  l	 = 25.5
	 Ïilãiy msÎ Ãçé‹ ãfœbt©  f	 = 26

Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F Kªija FéÎ ãfœbt©  m = 30

		  Ïilãiy msÎ Ãçé‹ Ús« c = 30.5 -  25.5 = 5

	 		 Ïilãiy msÎ = l
f

N m
c2 #+

-

				    = .25 5
26

35 30 5#+ -  = .25 5
26
25+  = 26.46
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gæ‰Á 3.3
1. 	 Ñœ¡fhQ«  òŸëétu¤Â‹ Ïilãiy msit¡ fh©f 

	 (i)	 18,12,51,32,106,92,58
	 (ii)	 28,7,15,3,14,18,46,59,1,2,9,21
2.	 Ñœ¡fhQ« ãfœbt© gutè‹ Ïilãiy msit¡ fh©f.

kÂ¥ò 12 13 15 19 22 23
ãfœbt© 4 2 4 4 1 5

3.	 Ñœ¡fhQ« òŸë étu¤Â‰fhd Ïilãiy msit¡ fh©f.

cau« (mo) 5-10 10-15 15-20 20-25 25-30

ku§fë‹ v©â¡if 4 3 10 8 5

4.	 Ñœ¡fhQ« ãfœbt© gutè‹ Ïilãiy msit¡ fh©f.

taJ 0-9 10-19 20-29 30-39 40-49 50-59 60-69
eg®fë‹ 
v©â¡if

4 6 10 11 12 6 1

5.	 Ñœ¡fhQ« òŸëétu¤Â‹ Ïilãiy msit¡ fz¡»lÎ«.

ÃçÎ 
Ïilbtë

1 - 5 6 - 10 11 - 15 16 - 20 21 - 25 26 - 30 31 - 35

ãfœbt© 1 18 25 26 7 2 1
6.	 Ñœ¡fhQ« g£oaèš xU bjhê‰rhiyæ‹ 800 bjhêyhs®fë‹ ruhrç 

thu¢ r«gs¤Â‹ gutš bfhL¡f¥g£LŸsJ.  Ï¥òŸëétu¤Â‹ Ïilãiy 

msit¡ fh©f.

r«gs«   

(100 %ghæš)
20 - 25 25 - 30 30 - 35 35 - 40 40 - 45 45 - 50 50 - 55 55 - 60

bjhêyhs®fë‹ 

v©â¡if
50 70 100 180 150 120 70 60

3.5	 KfL (Mode)
	 xU gutè‹ vªj cW¥Ã‹ mU»š äf mÂf cW¥òfŸ mik»wnjh mªj 

cW¥Ã‹ kÂ¥ò KfL v‹W miH¡f¥gL«.  
3.5.1 KfL - tif¥gL¤j¥glhj òŸë étu«

	 br¥gål¥glhj òŸë étu¤Â‹ cW¥òfis xU tçiræš mik¤J x›bthU 

cW¥ò« v¤jid Kiw Ïl« bg‰WŸsJ v‹W fz¡»Ltj‹ _y«, m¥òŸë 

étu¤Â‹ Kfil vëjhf mila KoÍ«. mÂf Kiw Ïl« bg‰WŸs cW¥Ã‹ kÂ¥ng 

KfL MF«.
	 cjhuz¤Â‰F, 20,25,21,15,14,15 v‹w cW¥òfis bfh©l òŸë étu¤ij 

vL¤J¡ bfh©lhš 15 ÏUKiw Ïl« bg‰WŸsJ.  k‰w mid¤J« xU Kiwna Ïl« 

bg‰WŸsJ.  vdnt, KfL = 15.
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	 KfL v©zhyhd òŸëétu¤Â‰F k£LkšyhJ ju« rh®ªj 

òŸëétu¤ij ms¥gj‰F« ga‹gL«. xU m¢rf« 5 m¢RfŸ 

btëæ£lÂš, mit äf¤ bjëÎ, bjëÎ, bjëÎ k‰W« bjët‰wJ 

v‹W ju« Ãç¡f¥g£lhš, Ïªj étu¤Â‹ KfL, “bjëÎ” vd m¿a¥gL«.  

vL¤J¡fh£L 3.15
	 fâj¤ Âwikia nrhÂ¡F« nj®éš 10 khzt®fŸ bg‰w kÂ¥bg©fŸ   
75,72,59,62, 72,75,71,70,70,70 MF«.  Ï¥òŸë étu¤Â‹ KfL fh©f.

Ô®Î	 10 khzt®fë‹ kÂ¥bg©fŸ Kiwna  75, 72, 59, 62, 72, 75, 71, 70, 70, 70 
Ï›étu¤Âš 70 _‹W Kiw Ïl« bg‰W, k‰wit Ïu©L mšyJ xUKiw Ïl« 

bg‰¿U¥gjhš, KfL 70 MF«.

F¿¥ò 	xnu xU KfL cŸs gutiy x‰iw KfL gutš v‹W miH¡»nwh«. 

vL¤J¡fh£L 3.16      

	 482,485,483,485,487,487,489 v‹w bjhF¥Ã‹ KfL fh©f.

Ô®Î	 bfhL¡f¥g£l bjhF¥Ãš, Ïu©L v©fŸ 485 k‰W« 487 ÏUKiw Ïl« bg‰W, 

Ïu©L v©fS« bjhF¥Ã‹ KfLfŸ M»‹wd. Ï›thW Ïu©L KfLfŸ cŸs 

gutš Ïu£il Kf£L¥ gutš v‹W miH¡f¥gL« .

	 	(i)		  Ïu©L KfLfŸ cŸs gutš Ïu£il Kf£L¥ gutš v‹W 

miH¡f¥gL«.
		     (ii)		 _‹W KfLfŸ cŸs gutš K«Kf£L¥ gutš v‹W miH¡f¥gL«.
			   (iii)	_‹W KfLfS¡F nkš cŸs gutš g‹Kf£L¥ gutš v‹W 

miH¡f¥gL«.

3.5.2 KfL - tif¥gL¤j¥glhj ãfœbt© gutš

	 tif¥gL¤j¥glhj ãfœbt© gutèš äf¥bgça ãfœbt©iz bg‰WŸs 

cW¥Ã‹ kÂ¥ò KfL vd¥gL«. 

vL¤J¡fh£L 3.17
	 Ñœ¡fhQ« gutèš br‹idia¢ rh®ªj xU fhyâ¡ filæš xU F¿¥Ã£l 

ehëš 100 nrho fhyâfŸ é‰gid brŒjj‰fhd étu« ju¥g£L cŸsJ. Ï¥òŸë 

étu¤Â‹ KfL fh©f.

fhyâæ‹ msÎ 

(m§Fy«)
4 5 6 7 8 9 10

nrhofë‹ v©â¡if 2 5 3 23 39 27 1

Ô®Î	 äf¥bgça ãfœbt©iz bfh©l cW¥ò KfL MF«. bfhL¡f¥g£l 

étu¤Âš, äf¥bgça ãfœbt© 39 I¥ bg‰¿U¡F« fhyâæ‹ msÎ 8.   vdnt 

KfL 8 MF«.

F¿¥òiu

F¿¥ò
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3.5.3 KfL - tif¥gL¤j¥g£l ãfœbt© gutš

	 tif¥gL¤j¥g£l ãfœbt© gutèš, cW¥òfë‹ rçahd kÂ¥ò bjçahJ 

v‹gjhš Kf£o‹ rçahd kÂ¥ig fh©gJ äf¡ fodkhdJ. våD«, ÃçÎ 

Ïilbtëfë‹ Ús« rkkhdjhf cŸs nghJ Kf£o‹ njhuha kÂ¥ig ÑœtU« 

N¤Âu¤Â‹ _y« fhzyh«. 

			    KfL	 = l
f f f
f f

c
2 1 2

1
#+

- -
-

c m , 

ÏÂš, äf¥bgça ãfœbt©iz bg‰WŸs Ãçit KfL ÃçÎ v‹W miH¥ngh«

			    l	 = KfL Ãçé‹ Ñœ všiy	

			   f	 = KfL Ãçé‹ ãfœbt©

			   c 	=  KfL ÃçÎ Ïilbtëæ‹ Ús«

			   f1 	 = KfL Ãçé‹ ãfœbt©Q¡F Kªija ãfœbt©.
			   f2 	 = KfL Ãçé‹ ãfœbt©Q¡F Ãªija ãfœbt©.

vL¤J¡fh£L 3.18

	 Ñœ¡fhQ« òŸë étu¤Â‰F KfL fh©f. 

kÂ¥ò 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50

ãfœbt© 4 8 18 30 20 10 5 2

Ô®Î

kÂ¥bg© ãfœbt© f
10-15 4
15-20 8
20-25 18
25-30 30
30-35 20
35-40 10
40-45 5
45-50 2

	 äf¥bgça ãfœbt© 30-I ÃçÎ  25-30 bg‰¿U¥gjhš, ÏJ KfL ÃçÎ MF«.
	 KfL Ãçé‹ Ñœ všiy l = 25
	 KfL Ãçé‹ ãfœbt©   f = 30
	 KfL Ãçé‹ ãfœbt©Q¡F Kªija ãfœbt© f1  = 18 k‰W« Ãªija 

ãfœbt© f2  = 20

 	    KfL ÃçÎ Ïilbtëæ‹ Ús«  c = 5
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			   KfL 	 = l

f f f
f f

c
2 1 2

1
#+

- -
-

^ h

				    =25
60 18 20
30 18 5#+
- -
-` j  = 25

22
12 5#+  

				    = 25
22
60+  = .25 2 73+  = 27.73

			   vdnt, KfL	 = 27.73

gæ‰Á 3.4
1.	 xU tF¥Ãš 15 khzt®fŸ th§»a kÂ¥bg©fŸ ÑnH bfhL¡f¥g£LŸsJ. 

42,45,47, 49,52,65,65,71,71,72,75,82,72,47,72. Ï›étu¤Â‹ KfL fh©f.

2.	 ÑœtU« òŸëétu¤Â‰F KfL fh©f.

fhyâfë‹ msÎfŸ 4 5 6 7 8 9 10
é‰w nrhofë‹ 
v©â¡if

15 17 13 21 18 16 11

3.	 xU khj¤Âš, xU kU¤Jtkid¡F¢ Á»¢ir¡F tªj 150 nehahëfë‹ taJ 

g‰¿a étu« ÑnH bfhL¡f¥g£LŸsJ. Ï›étu¤Â‰fhd KfL fh©f.

taJ (tUl§fëš) 10-20 20-30 30-40 40-50 50-60 60-70
nehahëfë‹ v©â¡if 12 14 36 50 20 18

4.	 Ñœ¡fhQ« òŸëétu¤Â‹ KfL fh©f.

vil (»uh«) 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60
khzt®fë‹ 
v©â¡if

5 4 3 18 20 14 8 3

5.	 xU rhuz® Kfhäš ÏUªj FHªijfë‹ taJ étu« ÑnH ju¥g£L cŸsJ. 

13, 13, 14, 15, 13, 15, 14, 15, 13, 15- tUl§fŸ.  bfhL¡f¥g£l òŸë étu¤Â‹ 

ruhrç, Ïilãiy msÎ k‰W« KfL fh©f.

6.	 xU gŸë¤ njh£l¤Âš cŸs ku§fë‹ v©â¡if k‰W« m«ku§fë‹ cŸs 

»isfë‹ v©â¡if g‰¿a étu« Ñœ¡fhQ« g£oaèš ju¥g£LŸsJ.

»isfë‹ v©â¡if 2 3 4 5 6
ku§fë‹ v©â¡if 14 21 28 20 17

	 nk‰f©l étu¤Â‰F ruhrç, Ïilãiy msÎ  k‰W« KfL M»at‰iw fh©f..

7.	 Xuh©oš, xU efu¤Âš xUéj nehædhš ghÂ¡f¥g£lt®fŸ g‰¿a étu« 

ÑnH ju¥g£L cŸsJ.

taJ (tUl§fëš) 5 - 14 15 - 24 25 - 34 35 - 44 45 - 54 55 - 64
ghÂ¡f¥g£nlh® 

v©â¡if
6 11 12 10 7 4

	 nk‰f©l òŸë étu¤Â‹ ruhrç, Ïilãiy msÎ k‰W« KfL fh©f.
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8.	 xU nj®éš 20 khzt®fŸ bg‰w kÂ¥bg©fS¡F¢ ruhrç, KfL k‰W« 

Ïilãiy msÎ¡ fh©f.	

kÂ¥bg© 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

khzt®fë‹ 

v©â¡if
1 4 5 8 2

gæ‰Á 3.5
	 rçahd éilia¤ nj®ªbjL

1.	 Kjš 10 Ïaš v©fë‹ ruhrç  

	 (A) 25	 (B) 55	 (C) 5.5	 (D) 2.5

2.	  –5 Kjš 5 Koa cŸs KG¡fë‹ T£L¢ruhrç 

	 (A) 3	 (B) 0	 (C) 25	 (D) 10

3.	 x, x + 2, x + 4, x + 6, x + 8 v‹gt‰¿‹ T£L¢ruhrç 20 våš,  x-‹ kÂ¥ò

	 (A) 32	 (B) 16	 (C) 8	 (D) 4

4.	 5, 5, 5, 5, 5, 1, 2, 2, 3, 3, 3, 4, 4, 4, 4 v‹w étu§fë‹ KfL

	 (A) 2	 (B) 3	 (C) 4	 (D) 5

5.	 14, 12, 10, 9, 11 v‹w étu§fë‹ Ïilãiy msÎ  

	 (A) 11	 (B) 10	 (C) 9.5	 (D) 10.5

6.	 2, 7, 4, 8, 9, 1 v‹w étu§fë‹ Ïilãiy msÎ 

	 (A) 4	 (B) 6	 (C) 5.5	 (D) 7

7.	 Kjš 5 KG v©fë‹ ruhrç

	 (A) 2	 (B) 2.5	 (C) 3	 (D) 0

8.	 10 v©fë‹ T£L¢ruhrç  –7.  x›bthU v©QlD« 5 I¡ T£odhš »il¡F« 

òÂa T£L¢ruhrç

	 (A) –2	 (B) 12	 (C) –7	 (D) 17

9.	 24 Ï‹ fhuâfë‹ T£L¢ruhrç 

	 (A) 8.5	 (B) 5.67	 (C) 7	 (D) 7.5

10.	 5 v©fë‹ T£L¢ruhrç 20. mt‰¿èUªJ X® v©iz Ú¡»dhš mt‰¿‹ 

T£L¢ruhrç 15 våš, Ú¡f¥g£l v© 

	 (A) 5	 (B) 40	 (C) 20	 (D) 10
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braš 1

	 tif¥gL¤j¥g£l étu¤Â‹ ruhrç¡fhd N¤Âu« :

		ne®têKiw	 x
f
fx
/
/

=

		 c¤njr ruhrç têKiw

		  x A
f
fd
/
/

= +

		 goéyfš têKiw	 x A
f
fd

C#/
/

= +

	 	xU Ãçé‹ FéÎ ãfœbt©, mªj¥ Ãçé‹ ãfœbt©nzhL, mj‰F 

Kªija ÃçÎfë‹ ãfœbt©fis¡ T£Ltjhš »il¡f¥ bgWtJ.

		 tif¥gL¤j¥g£l òŸë étu¤Â‹ Ïilãiy msÎ fhQ« N¤Âu«

		  Ïilãiy msÎ l
f

N m
c2 #= +

-

		 tif¥gL¤j¥g£l òŸë étu¤Â‹ KfL fhQ« N¤Âu« 

		  KfL l
f f f
f f

c
2 1 2

1
#= +

- -
-

c m

	 10,20,30,40 k‰W« 50 M»at‰¿‹ ruhrç fh©f.

	 * 	 x›bthU v©nzhL« 10 I¡ T£o, tU« v©fë‹ ruhrç fh©f.

	 * 	 x›bthU v©âèUªJ« 10 I¡ fê¤J tU« v©fë‹ ruhrç fh©f.

	 * 	 x›bthU v©izÍ«10 Mš bgU¡», tU« v©fë‹ ruhrç fh©f.

	 * 	 x›bthU v©izÍ« 10 Mš tF¤J, tU« v©fë‹ ruhrç fh©f.

	 *	 x›bthU braš Kiw¡F« bghJthd Ô®Î vGÂ mjid¢ ruhrçæ‹ 

j‹ikfnshL x¥ÃLf. 

ÃidÉš bfhŸf. . .
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braš 2

braš 3

braš 4

braš 5

Ã‹tUtdt‰¿‰F cjhuz« bfhL¡fÎ«.

	 (i)	 ruhrçia él Ïilãiy msÎ V‰f¤j¡fJ.

	 (ii)	 Ïilãiy msit él KfL V‰f¤j¡fJ.

	 (iii)	 Kfil él Ïilãiy msÎ V‰f¤j¡fJ.

	 cdJ tF¥Ãš cŸs khzt®fë‹ r£ilfë‹ msÎfis¡ F¿¤J¡ 

bfhŸ.   mÂèUªJ ãfœbt© g£oaš mik¤J khzt®fŸ mÂf msÎ 

ga‹gl¤j¡ Toa r£ilæ‹ msÎ vJ v‹gij f©LÃo.

tF¥giwæš cŸs khzt®fis IªJ FG¡fshf¥ Ãç¤J¡ bfhŸ.  x›bthU 

FGÎ« xU FGé‰F xU ghl« Åj« mªjªj¡ FGéš cŸs khzt®fë‹ 

Kjš gUt¤Â‹ bjhF¤j¿ kÂ¥Õ£L kÂ¥bg©fis¡ bfh©L ruhrç 

f©LÃo.  k‰w FG¡fë‹ ruhrçfis x¥Ã£L vJ mÂf« v‹gij¥ gh®.

�	 Ñœ¡f©lthW 5 m£ilfis jah® brŒJ bfhŸ.  

�	

�	 x›bthU m£il¡F« A = 5,  B = 4,  C = 3,  D = 2,  E = 1 vd kÂ¥òfis 

ã®zæ¤J¡ bfhŸ.

A B C D E
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gæ‰Á 3.1

1. 4, 7, 6, 6, 5	  	 2. 25, 30, 25, 60, 15, 5	 3. 3, 4, 6, 6, 8    

4. 5, 4, 3, 5, 3		  5. 80, 50, 40, 120, 30

gæ‰Á 3.2

1. 28.67	 2. 6		  3. 62					  4. 37			  5. 192 	 6. 6	 7. 61».»		 8. 52.58	 9. 27.13

10. 40.18	 11. 28.67	 12. 28	 13. 48.1	 14. 326.25	 15. 55.5

gæ‰Á 3.3

1. (i) 51  (ii) 14.5	 2. 17		  3. 19      4. 34.05       5. 14.7       6. 40

gæ‰Á 3.4
1. 72		 2. 7	 3. 43.18	 4. 41.75

édh v© ruhrç Ïilãiy msÎ KfL

5. 14 14 13,15
6. 4.05 4 4
7. 32.1 31.2 27.8
8. 28 30 33.3

gæ‰Á 3.5

1. C			   2. B		  3.  B		  4. D		  5. A		  6. C	

7. A		  	 8. A		  9. D	  	 10. B

�	 x›bthU khztU« 10 Kiw m£ilfis vL¤J mÂš tU« vG¤JfS¡F 

ãfuhd kÂ¥òfis gÂÎ brŒJ bfhŸs nt©L«.

�	 gÂÎ brŒJŸs kÂ¥òfëèUªJ ruhrçia¡ fh©f.

�	 mÂZlrhè ah®?
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4.1	 m¿Kf«

	 eilKiw   m¿éanyhL¤ bjhl®òila  

gu¥òfŸ, bfhŸssÎfŸ, msÅLfŸ k‰W« 

fz¡bfL¥ò M»aitna toéaè‹ Ãw¥ÃlkhŒ¤  

Âfœ»‹wd.     Ï¤ijifa brašghLfshš xUtuhš 

Ús«, gu¥gsÎ, bfhŸssÎ, t£l¤Â‹ R‰wsÎ k‰W« 

gu¥gsÎ, K¡nfhz¤Â‹ gu¥gsÎ, cUis, nfhz« 

k‰W« ÃuäLfë‹ fdmsÎ k‰W« ÃjhfuR nj‰w« 

ngh‹wt‰¿‰F N¤Âu¤ij¡ fhz ÏaY«. 

 	 njš° v‹gt® mQf Ïayhj öu« mšyJ 

cau¤ij ms¥gj‰F x¤j toéaš cUt§fis 

mo¥gilahf¡ bfh©L fz¡»L« Kiwia 

tH§»ÍŸsh®.  

	 fz¡Ñ£L bjhêšE£g¤Jl‹ Toa thåiy 

ts®¢Áahš nfhzéaš k‰W« cUis nfhzéaš 

(Spherical Trigonometry) M»at‰¿‹ nj‰w¤Â‰F 

têtF¤JŸsJ.  

	 Kj‰gUt¤Âš xU K¡nfhz¤Â‹ R‰Wt£l 

ika« k‰W« F¤J¡nfh£L ika« M»ait tiujš 

F¿¤J f‰nwh«.  Ï¥gUt¤Âš xU K¡nfhz¤Â‹ 

cŸt£l ika« k‰W« eL¡nfh£L ika« M»ait 

tiujš F¿¤J f‰ngh«.  

● 	 cŸt£l ika« tiujš

● 	 eL¡nfh£L ika« tiujš

Kj‹ik¡ F¿¡nfhŸfŸ

brŒKiw toéaš

n#hA‹ fh®š ~¥bublç fh° 

1777 – 1855

n#hA‹ fh®š ~¥bublç 

fh° ( 30 V¥uš 1777 - 23 

Ã¥utç 1855) jiyÁwªj 

b#®k‹ fâj m¿P® 

Mth®.  v© nfh£ghL 

Ïa‰fâj«, òŸëaš, 

gF¥ghŒÎ Kjèad 

bfh©L ä‹åaš, 

thåaš k‰W« xëæaš 

Jiwfëš F¿¥Ãl¤j¡f 

g§fë¤jh®. K‹dâ¡ 

fâj nkij v‹W« 

fâj¤Â‹ Ïstur® 

v‹W« miH¥g®.   

mt® fâj¤ij 

‘m¿éaè‹ uhâ’ vd¡ 

F¿¥Ã£oUªjh®.  jdJ 

21 MtJ taÂš 1798 

M« M©L, jiyÁwªj 

gil¥ghd “Disquisitiones 
Arithmeticae” v‹w üiy 

btëæ£lh®,  Ïªüš v© 

nfh£gh£o‹ mo¥gil 

üyhf Ï‹W« Âfœ»wJ. 
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4.2 K¡nfhz« rh®ªj Áw¥ò¡ nfh£L¤ J©LfŸ

	 Kjèš Ñœ¡f©lt‰iw tiuÍ« Kiw g‰¿ f‰ngh«.

	 (i)	 bfhL¡f¥g£l nfhz¤Â‰F ÏUrkbt£o tiujš

	 (ii)	 bfhL¡f¥g£l nfh£L¤J©o‰F btënaÍŸs xU òŸëiaÍ« 

m¡nfh£L¤J©o‹ ika¥òŸëiaÍ« Ïiz¤jš

4.2.1	 nfhz¤Â‹ ÏUrkbt£o tiujš (Angle Bisector)

	 go 1 :	 bfhL¡f¥g£l nfhz msÎ¡F V‰g +CAB I 

tiuf.

	 go 2 :	 A I ikakhf¡ bfh©L VnjD« X® msé‰F Mu« 

vL¤J AC k‰W« AB I  D k‰W« E æš bt£LkhW 

é‰fis tiuf.

	 go 3 :	 D k‰W« E I Kiwna ikakhf¡ bfh©L DE Ï‹ 

mséš ghÂ¡Fnkš Mukhf vL¤J é‰fis 

tiuªJ mit bt£L« òŸë¡F F vd¥ bgaçLf.

	 go 4 :	 A k‰W« F I Ïiz¡f¡ »il¡F« AF MdJ 

+CAB  Ï‹ nfhz ÏU rkbt£o MF«.

BA

C

BA

C

E

D

BA

C

E

D F

F

BA

C

E

D
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K¡»a fU¤J                                                          nfhz ÏUrkbt£o

bfhL¡f¥g£LŸs nfhz¤ij ÏU  

rknfhz§fshf¥ Ãç¡F« nfhL  

m¡nfhz¤Â‹ nfhz ÏUrkbt£o  

(Angle Bisector) vd¥gL«.

4.2.2	 bfhL¡f¥g£LŸs nfh£L¤ J©o‹ ika¥òŸëia¡ nfh£L¤J©o‰F btëna 

cŸs òŸëÍl‹ Ïiz¤jš

	

	 go 1 :	 bfhL¡f¥g£LŸs msé‰F¡ nfh£L¤J©L  AB 

tiuªJ, mj‰F btëna C v‹w òŸëia¡ F¿.

	 go 2 :	 bfhL¡f¥g£l nfh£L¤J©o‰F ika¡F¤J¡ 

nfhL tiuªJ mJ AB ia bt£L« òŸë¡F M 

vd¥ bgaçLf.

	 go 3 :	 C k‰W« M I Ïiz¡fÎ«.

BA

C

E

D
F

 nfhz 

ÏUrkbt£o 

A BM

C

A BM

C

A B

C
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K¡»a¡ fU¤J                                                                   eL¡nfhL

xU K¡nfhz¤Â‹ X® c¢Áia mj‰F  

vÂnu cŸs g¡f¤Â‹ eL¥òŸëÍl‹ 

 Ïiz¡F« nfh£L¤J©L eL¡nfhL  

(Median) vd¥gL«.

4.3	 xU òŸë tê¢ bršY« nfhLfŸ (Points of Concurrency) 
	 nfhz ÏUrkbt£o k‰W« eL¡nfhL  M»at‰iw tiutJ g‰¿ f‰nwh«.  Ï¥nghJ 

eh«  cŸt£l ika«, eL¡nfh£L  ika« ngh‹wt‰iw¡ fhQ« Kiwia¥ g‰¿ m¿nth«.

4.3.1	 K¡nfhz¤Â‹ cŸt£l ika« tiujš

K¡»a¡ fU¤J                                                                cŸt£l ika«

K¡nfhz¤Â‹ nfhz§fë‹ ÏUrkbt£ofŸ  

rªÂ¡F« òŸë cŸt£l ika« (Incentre) vd¥gL«.  

mjid I v‹W F¿¥ÃLnth«.

	 cŸt£l«:	cŸt£l ika¤ij (I) ikakhf it¤J K¡nfhz¤Â‹ mid¤J 

g¡f§fisÍ« c£òwkhf¤ 

bjh£L¢ bršYkhW tiua¥gL« 

t£l« cŸt£l« (Incircle) 
vd¥gL«.  

	 cŸMu«:	 cŸt£l ika¤ÂèUªJ 

K¡nfhz¤Â‹ g¡f§fS¡F 

cŸs br§F¤J¤öu« cŸMu« 

(Inradius) vd¥gL«.

A BM

C

eL¡nfhL

I

C

A B

c
Ÿ

t£l«

c
Ÿ

M
u«

I
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vL¤J¡fh£L 4.1

	 AB = 7 br.Û, 50B+ = c k‰W« BC = 6 br.Û msÎŸs ABCD  tiuªJ mj‹ cŸt£l« 

tiuf.  nkY« cŸMu¤ij msªJ vGJ.

Ô®Î

	 go 1 :	bfhL¡f¥g£LŸs

	 	 	 msÎfS¡F ABCD  tiuf.

	 go 2 :	 VnjD« ÏU nfhz§fS¡F 

nfhz ÏUrkbt£ofŸ tiuf.   

(Ï§F A+  k‰W« B+  Ï‹

ÏUrkbt£ofŸ tiua¥g£LŸsd) 

mit rªÂ¡F« òŸë I v‹gJ 

ABCD Ï‹ cŸt£l ika« MF«.

	 go 3 :	 I Ïš ÏUªJ VnjD« xU g¡f¤Â‰F¢ 

(Ï§F AB) br§F¤J¡nfhL tiuf.  

m¡nfhL AB I¢ rªÂ¡F« òŸë D 

MF«.
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	 go 4 :	 I I ikakhfÎ« ID I MukhfÎ« 

bfh©L t£l« tiuf.  

Ï›t£lkhdJ K¡nfhz¤Â‹ 

mid¤J¥ g¡f§fisÍ« 

c£òwkhf¤ bjh£L¢ bršY«.  

ÏJnt njitahd cŸt£l« 

MF«.

			    cŸt£l Mu« = 1.8 br.Û

všyh tif K¡nfhz§fS¡F« cŸt£l ika« v¥nghJ« 

K¡nfhz¤Â‹ cŸns mikÍ«.

gæ‰Á 4.1

1.	 AB = 9 br.Û, BC = 7 br.Û, k‰W« AC = 6 br.Û msÎŸs ABCD  ¡F cŸt£l« 

tiuf.

2.	 AB = 6 br.Û, AC = 7 br.Û k‰W« 40A+ = cmsÎŸs ABCD ¡F cŸt£l« tiuªJ 

cŸt£l Mu« fh©f.

3.	 g¡f msÎ 6 br.Û cŸs rkg¡f K¡nfhz¤Â‰F cŸt£l« tiuf.

4.	 AB = 6 br.Û, AC = 5 br.Û k‰W« 0A 11+ = c msÎŸs ABCD ¡F cŸt£l« tiuªJ 

cŸt£l ika¤ij¡ F¿.

 4.3.2	 K¡nfhz¤Â‹ eL¡nfh£L ika« tiujš

K¡»a¡ fU¤J                                                                 eL¡nfh£L ika«

K¡nfhz¤Â‹ eL¡nfhLfŸ rªÂ¡F«  

òŸë K¡nfhz¤Â‹ eL¡nfh£L ika«  

(Centroid) vd¥gL«.  

Ïjid G v‹W F¿¥ÃLnth«.
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vL¤J¡fh£L 4.2

	 AB = 6 br.Û, BC = 7 br.Û k‰W« AC = 5 br.Û M»a msÎfS¡F ABCD  tiuªJ 

mj‹ eL¡nfh£L ika« tiuf.

Ô®Î

	

	 go 1 :	 bfhL¡f¥g£LŸs

	 	 	  msÎfS¡F ABCD  tiuf.

	 go 2 :	 VnjD« ÏU g¡f§fS¡F 

ika¡F¤J¡nf hLfŸ 

tiuf. 

			   (Ï§F AC k‰W« BC ¡F 

ika¡F¤J¡nf hLfŸ 

tiua¥g£LŸsd) 

	 go 3 :	 m¥g¡f§fë‹ ika¥

òŸëia Kiwna vÂ® 

c¢ÁÍl‹ Ïiz¡F« 

nfhLfŸ bt£L« òŸë G 
v‹f.

	 òŸë G MdJ ABCD  Ï‹ eL¡nfh£L ika« MF«.
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	 	 (i)	 K¡nfhz¤Â‰F _‹W eL¡nfhLfŸ tiuayh«.

	 	 (ii)	 eL¡nfhLfis eL¡nfh£L ika« KidæèUªJ 2:1 	

		 v‹w é»j¤Âš Ãç¡F«.

	  				    (iii)	 mid¤J tif K¡nfhz§fëY« eL¡nfh£L ika« 	

		 K¡nfhz¤Â‹ cŸgFÂæš mikÍ«.

gæ‰Á 4.2

1.	 AB = 6 br.Û, BC = 5 br.Û k‰W« AC = 4 br.Û msÎfS¡F ABCD  tiuªJ 

eL¡nfh£L ika¤ij¡ F¿.

2.	 LM = 5.5 br.Û, 1 0M 0 o+ =  MN = 6.5 br.Û msÎŸs K¡nfhz« tiuªJ  

eL¡nfh£L ika¤ij¡ F¿. 

3.	 g¡fmsÎ 7.5 br.Û,   cŸs rkg¡f K¡nfhz« tiuªJ mj‹ eL¡nfh£L 

ika¤ij¡ fh©f.

4.	 g¡fmsÎfŸ 3 br.Û, 4 br.Û k‰W« 5 br.Û cŸs br§nfhz K¡nfhz« tiuªJ 

mj‹ eL¡nfh£L ika¤ij¡ fh©f.

5.	 6PQ =  br.Û, P 110o+ =  k‰W« QR = 8 br.Û msÎfS¡F PQRD  Ï‹ eL¡nfh£L 

ika¤ij¡ F¿.

F¿¥òiu

braš 1

braš 2

neh¡f« :   fh»j ko¥ig ga‹gL¤Â K¡nfhz¤Â‹ cŸt£l ika« fhQjš. 

brŒKiw : bfhL¡f¥g£l K¡nfhz¤Â‹ _‹W nfhz§fisÍ« nfhz ÏU rk 

bt£ofis¤ jhëš ko¤J mit rªÂ¡F« òŸë K¡nfhz¤Â‹ cŸt£l 

ikakhf mik»wjh vd MuhŒf.

neh¡f« : fh»j ko¥ig ga‹gL¤Â K¡nfhz¤Â‹ eL¡nfh£L ika« fhQjš.

brŒKiw : Kjš gUt¤Âš bfhL¡f¥g£LŸs brašghLfëš K¡nfhz¤Â‹ 

eL¡ nfhLfŸ tiuÍ« Kiwia¥ ga‹gL¤Â eL¡nfh£L ika«  fh©f.
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