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rð»tÞ : „rý‚ (028)

™{q™t™t «&™tu y™u sðtƒ

«-1. (y) (1) ftxftuý rºtftuý{tk fýo …h ðuÄ Œtuhðt{tk ytðu ‚tu ‚uÚte ƒ™‚t ƒu rºtftuýtu …hM…h Ë{Y… y™u ‚u Œhuf {q¤

rºtftuý™e Ë{Y… ntuÞ Au.

sðtƒ : …ût : ∆ ABC {tk ∠ B ftxftuý Au y™u BM  yu fýo AC  …h™tu ðuÄ Au.

ËtæÞ : (i) ∆ AMB : ∆ BMC (ii)  ∆ AMB : ∆ ABC  (iii)  ∆ BMC : ∆ ABC

ytf]r‚ :

Ëtrƒ‚e : ∆ ABC {tk B∠ = 900 
‚Útt  BM  yu fýo AC  …h™tu ðuÄ Au. M ÷kƒ…tŒ Au. (…ût)

∴ƒtfe™t A∠  y™u C∠  ÷½wftuý Au.

∴A-B-C

∴ AM
→

= 

AC
→

=

CM
→

=

CA
→

∴ ,BAM BAC∠ ≅ ∠ y™u ..........( )BCM BCA i∠ ≅ ∠

nðu    

( )

AMB ABC

BAM BAC i

∠ ≅ ∠
∠ ≅ ∠

(ftx¾ýq t)

� rhýt{ 

AMB ABC∴ ←→
 Ë{Y…‚t Au. (¾q.¾q.)

AMB ABC∴ ∆ ∆:

BCM BCA∴ ∠ ≅ ∠ (� rhýt{)

BMC ABC∠ ≅ ∠ (ftx¾ýq t)

MBC ABC

BMC ABC

∴ ∆ ←→
∴ ∠ ≅ ∠

Ë{Y��t A.u

(¾.q ¾.q )

yt{,

∆ AMB : ∆ ABC y™u ∆ BMC : ∆ ABC ntuðtÚte AMB ←→ BMC Ë{Y…‚t

Au. ytÚte ∆ ABC : ∆ ABC.

«-1. (y) (2) ∆ ABC{tk ∠ B ftxftuý Au. BM  yu fýo AC …h™tu ðuÄ Au Ëtrƒ‚ fhtu fu (1) BM2 = AM x CM

(1) AB2= AMxAC ( 3) BC2= CM x AC

sðtƒ : …ût : ∆ ABC {tk ∠ B ftxftuý Au ‚Útt  BM  yu fýo AC …h™tu ðuÄ Au.

ËtæÞ : (i) AB2 = AM ×  AC (ii)  BM2 = AM  ×  CM (iii)  BC2 = CM x AC
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ytf]r‚ :

Ëtrƒ‚e : ∆ ABC {tk ∠ B ftxftuý Au. BM  yu fýo AC  …h™tu ðuÄ Au.  (…ût)

, 8AMB BMC∴ ↔ Ë{Y��t A.u   («{Þu  )

2AM BM
BM AM CM

BM CM
= = ∴ = ×

yt{,   BM yu AM y™u CM ™tu „wýtu¥th {æÞf Au.

nðu, AMB ↔  ABC Ë{Y…‚t Au.

2AM AB
AB AM AC

AB AC
∴ = = ∴ = ×

AByt{,  yu AM y™u AC ™tu „wýtu¥th {æÞf Au. yus he‚u BMC ABC↔ Ë{Y��t A.u

BC CM

AC BC
∴ =

2BC CM AC∴ = ×

 BCyt{,  yu CM y™u AC ™tu „wýtu¥th {æÞf Au.

«-1.(y) (3) ∆ PQR {tk ∠ Q ftxftuý Au ‚tu Ëtrƒ‚ fhtu fu PR2 = PQ2 + QR2

sðtƒ : …ût : ∆ PQR {tk ∠ Q ftxftuý Au

ËtæÞ :  PR2 = PQ2 + QR2

ytf]r‚ :

Ëtrƒ‚e : ∆ PQR {tk ∠ Q ftxftuý Au. (…ût) QM  yu fýo PR …h™tu ðuÄ Au.  (…ût)

P-M-R ‚Útt PM + MR = PR..............(i)

PQ2 = PM ×  PR..............(ii)

PQ2 + QR2

= PM ×  PR + MR×PR (…rhýt{ 2)

= PR (PM + MR)

= PR ×PR (…rhýt{ 1)

= PR2
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«§ - 1(ƒ) yðÞð …tztu.

(1) a3 +b3 +c3 +ab (a+b) + bc (b+c) + ca (c+a)

= a3 +b3 +c3 +a2b + ab2 + b2c + bc2 + c2 a+ ca2

= a3 +a2b +a2c + b2a + b3 + b2c + c2a + c2 b + c3

= a2 (a+b+c) +b2  (a+b+c) + c2 (a+b+c)

= (a+b+c) (a2 + b2 + c2)

(2) a2 (b+c) + b2 (c + a) +c2  (a+b) +a3   +b3  + c3

=  a2b + a2 c + b2c + b2a +c2a +c2b + a3 + b3 + c3

=  a3 + a2b + a2c + b3 + b2c + ab2 + c3 + ac2 + bc2

= a2 (a+b+c) + b2 (a+b+c) + c2 (a+b+c)

= (a+b+c) (a2 + b2 + c2)

(3) x3 + y3  + z3   - 3xyz

= x3 - (y+z)3 +3yz (y+z) - 3xyz

= [x + y + z] [x2 - x (y+z) + (y+z)2 ] - 3yz [x+y+z]

= [x + y + z] [x2 - xy - xz + y2 + 2y z + z2 - 3yz]

 = [x + y + z] [x2 + y2 + z2 - xy - yz-zx]

(4) a (b2  +c2  ) +b (c2  + a2 ) c (a2  + b2  ) + 2abc

= ab2 + ac2 + bc2 + ba2 + ca2 + cb2 + 2abc

= ba2 + ca2 + ab2 + 2abc + ac2 + bc2 + cb2

= a2(b+c) + a (b2 + 2bc + c2) + bc (b+c)

= (b+c) [a2 + a (b+c) + bc]

= (b+c) [a2 + ab + ac + bc]

= (b+c) [a (a+b) + c (a + b)]

= (b+c) (a+b) (c+a)

= (a+b) (b+c) (c+a)

(5) a (b-c)2 + b (c-a)2  + c (a -b)2  + 9 abc

= a(b2 - 2bc + c2 ) + b (c2 - 2ca +a2) + c(a2 -2ab +b2) + 9abc

= ab2 - 2abc + ac2  + bc2 - 2abc + ba2 + ca2 - 2abc +cb2 + 9abc

= ab2 + ac2 + bc2 + ba2 + ca2 + cb2 + 3abc

= ab2 + abc + ba2 + bc2 + abc + cb2 + ac2 + abc + ca2

= ab (a+b+c)  + bc (a+b+c)  + ca (a+b+c)

= (a+b+c)  (ab + bc + ca)

(6) a (b+c)2 + b (c +a)2 + c (a + b)2  - 4abc

= a (b2 + 2bc+c2) + b (c2 +  2ca + a2 ) + c (a2 +2ab+b2 ) - 4abc

= ab2 + 2abc + ac2 + bc2 + 2abc +ba2 + ca2 + 2abc + cb2  - 4abc

= ab2 + ac2 + bc2 + ba2 + ca2 + cb2 + 6abc -4abc

= ba2 + ca2 + ab2 + 2abc + ac2 + bc2 + cb2
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= a2(b+c) + a (b2 + 2bc + c2) + bc (b+c)

= (b+c) [a2 + a (b+c) + bc]

= (b+c) [a2 + ab + ac + bc]

= (b+c) [a (a+b) + c (a + b)]

= (b+c) (a+b) (c+a)

= (a+b) (b+c) (c+a)

(7) 3a2 (b-3c) + 3b2 ( c-3a) + 3c2 (a - 3b) + 26 abc
= 3a2b-9a2c + 3b2c -9b2a +3c2a + 9c2b + 26 abc
= 3a2b-9a2c - 9ab2 + 26abc + 3ac2 + 3b2c - 9bc2

= 3a2 (b-3c) - a (9b2 - 26bc - 3c2) + 3bc (b-3c)
= 3a2 (b-3c) - a (9b2 - 27bc + bc - 3c2) + 3bc (b-3c)
= 3a2 (b-3c) - a {9b (b-3c ) + c (b- 3c)} + 3bc (b-3c)
= 3a2 (b-3c) - a (b-3c )  (9b + c) + 3bc (b-3c)
=  (b-3c) {3a2 - a (9b + c) + 3bc}
=  (b-3c) {3a2  - 9ab  - ac + 3bc}
=  (b-3c) {3a (a-3b)  - c ( a-3b)}
=  (b-3c) {(a-3b) (3a-c)}
= -  (b-3c) (a-3b) (c-3a)
= - (a-3b)  (b-3c) (c-3a)

(8)

2 2

2 2

2

2

4x 3 3x 9x x 2x 1
x 1 x 4x 3 x 2x 3

3x (x 3)4x 3 (x 1)

x 1 (x 3) (x 1) (x 3) (x 1)

4x 3 3x (x 1)2

(x 1) (x 3) (x 1)

(x 3) (x 1)

(x 1) (x 3)(x 1)

1

 + − − +− × − − + + − 
 −+ −= − × − − − + − 

+ − −= ×
− + −

+ −= ×
− + −

=

Ët�Yw � yt � t.u

(9)

( ) ( )2 22

2 2 2

2 x 1x 1 x x 2

(x 1) x 3x 2 x 1

++ + −+ −
− + + −

( )
( )

( )

( )

2 2

2 2 2

2 2 2

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

(x 1)(x 1) (x 2) y 1 (x 1) (x 1)

x 1 (x 1) 2(x 1)

(x 1) (x 1)

x 2x 1 x 2x 1 2x 2

(x 1) (x 1)

0
0

(x 1) (x 1)

++ + −
= + −

+ − + + − +

+ + − − +
=

− +
+ + + − + − −=

− +

= =
− +
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(10) 2 2 2

2 2 2

2 2

2 2 2 2

2

y ( y) 3 y y
=  

y( y) ( y )

( y y yx y x y
=  

( y) ( y) (x+y) y

2xy y x xy y y
=

( y) ( y) y

y
=

y

x x x x

xx x

x x x( )( )

x x x

x x

x x x

x

(x )

 − − + +− ÷  −− − 
 + + +− + − ÷ − − − 

 + + − − − −× − + + 

+

(11)
3 2

2 2

8 4

22 4 4 4

x 2

x x x

xx x x x

( )

− −÷ ×
++ + + +

−
=

2 2 4(x x )+ +
2 2 4(x x )+ +

x 2( )+
×

2(x )+

2 2(x )(x )− + 2

x

(x )
×

+

x=

(12)

2

2

1 1 x 8

x 2 x 2 x

x 2 x 2 x 2 x 2x 4

x 2 x 2 x

2x

( )( )

( )( )

 −+ × − + 
 + + − − + += × − + 

=
x 2( )−

x 2

x 2

( )

( )

−
×

+

2x 2x 4

x

( )+ +

22 x 2x 4

x 2

( )

( )

+ +=
+

(13)
3 2 3

2 2 3

3 2 3

2 2 3

2 2 2 2

2 2

2

8 ( 1) 1

( 2) 2

8 ( 1)

( 2) 2 1

( 1) (x 2 4 x 2 1 x x 1

 ( 1 4 4 2 1 1

x 2 x 2x 4

x x x x

x x x x x x

x x x x x

x x x x x

x x ) x x ( )

x x ) x x x (x ) (x x )

( ) ( )

− − + +× ÷
− + − −

− − + −= × ×
− + − +
− + + − + + −= × ×

− + + − + − +

− + +
=

x x 1( ( )−

2x x 1− +
×

2x 2x 1( )+ +

x x 1 x 1( ) ( )− +
×

2x 1 x x 1( ) ( )+ − +

x 2( )= −

y

y

+
−
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«§ - 1 (f) yðÞð …tztu.

(1)

2 2

2 2 2 2

2 2 2 2

2 2 2

2 2

(x -9) (y -25)- 60

= x y -25x 9 225 60

= x y -30x 225 25 30 9

= (xy-15) -(25x 30 9 )

( 15) - (5 3y)

( 15 5 3 ) ( 15 5 3y)

xy

y xy

y x xy y

xy y

xy x

xy x y xy x

− + −
+ − − −

+ +
= − +
= − − − − + +

(2) 2 2

2

2

2 2

2

(x -3x) (x -3x-2)-8

x -3x = m

m (m-2) -8

= m 2 8

( 4) ( 2)

( 3 4) ( 3 2)

( 4) ( 1) ( 3 2)

m

m m

x x x x

x x x x

∴
− −

= − +
= − − − +
= − + − +

÷ �u tk,

(3) (x2-3x)2-8 (x2-3x+8)-64

= m2 - 8(m+8) -64

= m2 - 8m -128

= (m-16) (m+8)

= (x2-3x-16) (x2-3x +8)

(4) a6-64b6

= (a3)2 - (8b3)2

= (a3-8b3) (a3 + 8b3)

= (a-2b) (a2 + 2ab + 4b2 ) (a+2b) (a3 -2ab + 4b2)

(5) x4-25x2+144

= x4-16x2 - 9x2 + 144

= (x2-16) (x2-9)

= (x-4) (x+4) (x-3)(x+3)

(6) (a2-1) (b2-1) +4ab

= a2  b2 - a2 - b2 + 1 + 4ab

= a2  b2 + 2ab + 1 - a2 + 2ab -b2

= (a2 b2 +2ab + 1) - ( a2  - 2ab + b2)

= (ab +1)2 - ( a -b)2

= (ab +1-a + b )  (ab +1 + a-b)
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(7) (x2-4x)2 - 25 (x2-4x) -100

= (x2 - 4x)2 - 25x2 + 100x -100

= (x2 - 4x)2 - (25x2 - 100x +100)

= (x2 - 4x)2 - (5x-10)2

= (x2 - 4x - 5x +10) (x2 - 4x +5x -10)

= (x2 - 9x + 10) (x2 + x - 10)

«§ - 1 (z) {tøÞt {wsƒ sðtƒ yt…tu.

(1) òu 

3 4

x y
= = z  y™u x2 + y2 = 1 ntuÞ ‚tu  z þtuÄtu.

3 4

x y
=

= z  = k Äthtu,

2 2

3 4
, ,

1

x y z k
k k

x y

∴ = = =

+ = A.u

2 2

2 2

2

2

3 4
1

9 16
1

9 16
1

25

5

5

k k

k k

k

k

k

z

   ∴ + =   
   

∴ + =

+∴ =

∴ =
∴ =
∴ =

(2) òu 6a = 3b = 2c ntuÞ ‚tu,  2

ab bc

a ac
+
+  ™e ®f{‚ þtuÄtu.

6,3,2 ™tu ÷.Ët.y.  = 6

2 2 2

2 2 2 2 2

6 3 2

6 6 6

1 2 3
, 2 , 3

( )(2 ) (2 )(3 ) 2 6 8
2

( ) ( ) (3 ) 3 4

a b c

a b c
k

a k b k c k

ab bc k k k k k k k

a ac k k k k k k

= =

∴ = = =

∴ = = =
+ + +

∴ = = = =
+ + +

Äth�t,k
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(3) òu 

2

3

a

b
=   ntuÞ ‚tu 

2 3

2

a b

a b
−

−  ™e  ®f{‚ þtuÄtu.

2
2 , 3

3

2 3
2 3

2
2(2 ) 3(3 )

(2 ) 2(3 )

4 9

2 6
5

4
5

4

a
a k b k

b
a b

k

a b

a b
k k

k k

k k

k k
k

k

= ∴ = =

∴ = =

−
=

−
−

=
−

−=
−

−=
−

=

(4) 27x3 y™u 3x ™tu  „wýtu¥th - {æÞf þtuÄtu.

2

2 2 2

2 4

2

27 3

81

9

b ac

b x x

b x

b x

=
∴ = ×
∴ = ×
∴ =

(5)
3 3

2

8 6

2 4 ( )

x x

x x Px

− + −
=

− +  ™wk ËtŒwY… yt…tu.

3 3

3

( 6) ( 2 4)
( )

8

( 3) ( 2)

x x x x
px

x

x x

+ − + +∴ =
−

+ −
=

2( 2 4)x x+ +

( 2)x − 2( 2 4)x x+ +

( 3)x= +

(11)
4

4 4

x

x x
+

− −
 ™wk ËtŒwY… yt…tu.

4

4 4
4

4
1

x

x x
x

x

= −
− −
−=
−

=
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(12) òu x = 1 ‚tu 1 + 2x + 4x2 - 

38

2 1

x

x−
 ™e  ®f{‚ þtuÄtu.

2 3

3 3

(2 1) (1 2 4 ) 8

(2 1)

8 1 8

2 1
1

, 1
2 1

1

2(1) 1

1 1
1

2 1 1

x x x x

x

x x

x

x
x

− + + −=
−

− −
=

−
−= =
−
−=

−
− −

= = = −
−

÷ t.u

(13) 3a=2b  y™u 6b=5c ntuÞ ‚tu a:b:c. {u¤ðtu.

3 3

2 2 3 3

2 2

2 2

2 2 2 2

2 2 2 2

4 4 2 2 2 2

4 2 2 4

4 2 2 4

( ) ( )

( ) ( ) ( )( )

( ) ( )

( ) ( )

2

a b m

a b a b

a b a ab b m

a b a b a b a ab b

m a ab b a ab b

a b ab

a b a b a b

m a a b b

m a a b b

− =
− +

− + +
=

− + + − +
∴ = + + − +

= + −
= + + −

∴ = − +
∴ = − +

(14)
1 1

1 1

x x

x x

+ −+
− +

   ™wk ËtŒwY… yt…tu.

2 2

2 2

2

2

2

2

2

( 1) ( 1)

( 1) ( 1)

2 1 2 1

1

2 2

1

2( 1)

1

x x

x x

x x x x

x

x

x

x

x

+ + −
=

− +
+ + + − +=

−
+=
−
+

=
−
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«§ - 1 (R) ftIË{tk yt…u÷t rðfÕ…tu{tkÚte  Ët[tu rðfÕ… þtuÄe ™e[u™tk rðÄt™tu{tk ¾t÷e søÞt …qhtu.

(1) rðÄuÞ f:N → R, F(x) = x-1 + 
1

( 1) x−−  ntuÞ ‚tu F(2) = ---------(0,-1,3/2) sðtƒ :

 3/2

(2) rðÄuÞ F: Z →R, F (x) = x2-2x ‚tu F(0) = --------  (0,1,-1) sðtƒ :

 -1

(3) „ý{x/4 ≥  x >-4, x∈R} ™u yk‚ht÷ MðY…{tk ----- he‚u Œþtoðt. { (-4,4), (4,-4) (-4,4) }1

sðtƒ :

 (-4, 4]

(4) fBxÞqxh™tk ƒÄt rð¼t„tu™wk r™Þkºtý ----- rð¼t„ îtht ÚttÞ Au. (IPD,CPU, OPD) sðtƒ :

 CPU

(5) F: N → R+, F(x) = 2 9x −  ntuÞ, ‚tu F (6) = ---------(5,6,3 3 ) sðtƒ :

 3 3

(6) ------------- ∉(5,8]   {6,8,5} sðtƒ : 5

(7) F: R+→  R , F(x)= x ™tu yt÷u¾ --------- Au. (¾wÕ÷w rfhý, hu¾t rfhý)  sðtƒ : ¾wÕ÷w rfhý

(8) V÷tu[txo{tk ÷q…™e W…Þtu„Úte ------ «r¢Þt Œþtoðe þftÞ Au. (Ër[ºt, …w™htðŠ‚‚, „trý‚ef)

sðtƒ : …w™htðŠ‚‚

(9) f: R→ R, F(x) = 3x+6 ™tu yt÷u¾ -------- Au. (hu¾t¾kz, rfhý, hu¾t) sðtƒ : hu¾t

(10) f: N→ R, F(x) = 2xπ  ntuÞ, ‚tu F(7) =--------(7,154,49) sðtƒ : 154

(11) f: R+ →  R f (x) = log
5
x {txu (125) = --------- (1,2,3) sðtƒ : 3

(12) fBxÞqxh{tk {trn‚e™t sÚÚtt™tu Ëk[Þ --------- {tk ÚttÞ Au. (fLxÙtu÷Þwr™x, {u{he Þwr™x, ËuLxÙ÷ «tuËu®Ë„ Þwr™x)

sðtƒ : ËuLxÙ÷ «tuËu®Ë„ Þwr™x

(13) F: Z→  R, F(x) = 2x - 3 ntuÞ ‚tu ----------- yu ‚u™t yt÷u¾ …h™wk ®ƒŒw ™Úte. {(-2.-7,).(-1.5),(0,2)}

sðtƒ :  (0,2)

(14) srx÷ «§™t Wfu÷ {u¤ððt y™wËht‚e ‚foƒæÄ …„÷tk y™u Ëq[™tytu™e Þtus™t™u -------- fnu Au. (V÷tu[txo,

y÷„turhÄ{, fBxÞqxh) sðtƒ :   V÷tu[txo

(15) f: R→  R y™u f (x) = 2 1x− ™tu yt÷u¾ ----------- Au. (rfhýÞwø{, ¾wÕ÷w rfhý,rfhý)

sðtƒ :   ¾wÕ÷w rfhý

(16) F: R → R, f (x) = k ™tu yt÷u¾ ------- Au.  (x- yût™u ÷kƒhu¾t, ƒk™u yût™u AuŒ‚e hu¾t, x yût™u

Ë{tk‚h hu¾t) sðtƒ :   x yût™u Ë{tk‚h hu¾t

(17) ftuBÃÞwxh™e „wýð¥tt ‚u™e ----------- rð¼t„™e ût{‚t ‚Útt Íz… …h ytÄtrh‚ Au.  (IPD, CPU, OPD)

sðtƒ :   CPU

(18) f: N→ Z, f(x) = (x-2)2 ‚tu f (x+2) = ------ (x2+4x+4, x2, x2-4x+4) sðtƒ :   x2

«§ -2 (y)

(1) Ëtrƒ‚ fhtu fu “ð‚wo¤™t fuLÿ{tkÚte Sðt™u Œtuhu÷tu ÷kƒSðt™u Œw¼t„u Au.”

sðtƒ : …ût :  O fuLÿðt¤t ð‚wo¤™e Sðt AB Au. O {tkÚte AB
←→

 ™u ÷kƒhu¾t l  Au.

ËtæÞ : l  yu AB  ™u Œw¼t„u Au.
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ytf]r‚ :

Ëtrƒ‚e : OA = OB = r (yufs ð‚wo¤™e rºtßÞt)

O∴ yu rƒŒwk A ‚Útt rƒkŒw B Úte Ë{t™ yk‚h ytðu÷wk ®ƒŒw Au.

O∴  yu AB  ™t ÷kƒÂî¼tsf …h™wk ®ƒŒw Au.

yt{ O AB∈ ntuÞ ‚tu O  yu AB  ™wk {æÞ®ƒŒw ntuÞ s.

ytÚte O {tkÚte AB  ™u ÷kƒ AB  ™u Œw¼t„u Au.

O AB∉  ntuÞ ‚Útt M yu AB  ™wk {æÞ®ƒŒw ntuÞ ‚tu M {tkÚte AB  ™u ÷kƒhu¾tyu AB  ™tu y™LÞ ÷kƒ

Âî¼tsf ÚttÞ, y™u O  ÷kƒÂî¼tsf …h ntuðtÚte OM
←→

 yu AB  ™u ÷kƒ ÚttÞ y™u AB  ™u Œw¼t„u

ð¤e. hu¾t™e ƒnth™t rƒkŒw{tkÚte hu¾t …h™e ÷kƒhu¾t y™LÞ ntuÞ.

( )
OM

∴ ←→ = l
 yu AB ™u Œw¼t„u Au.

(2) yufs ð‚wo¤{tk fuLÿÚte Ëh¾t yk‚hu ytðu÷e Sðtytu yufY… ntuÞ Au.

…ût : P furLÿ‚ ð‚wo¤{tk AB  y™u  CD  Sðtytu Au. PM AB⊥  y™u  PN CD⊥  ‚Útt M y™u N

y™w¢{u P {tkÚte AB  y™u  CD   …h™t ÷kƒ…tŒ Au ‚Útt PM PN=

ËtæÞ : AB CD≅

Ëtrƒr‚ : PM AB⊥  y™u  M ÷kƒ…tŒ Au. (…ût) ‚uÚte M yu AB ™wk {æÞ®ƒŒw Au.

‚uÚte M yu AB ™wk {æÞ®ƒŒw Au.

2AB AM∴ = ..............(1)

PM CD⊥  y™u N ÷kƒ…tŒ Au. (…ût)

‚uÚte N yu CD ™wk {æÞrƒkŒw Au.

2CD CN∴ = .............(2)
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nðu AMP CNP∆ ∆y�u {t k  AP CP≅   (yufs ð‚wo¤™e rºtßÞtytu)

AMP CNP∠ ∠y�u  (ftx¾qýt)

PM PN≅  (…ût)

∴ Ëk„‚‚t AMP ↔  CNP  yufY…‚t Au. (ft.f.ƒt)

∴  AM CN≅

∴ 2AM = 2CN................(3)

∴AB = CD ntuðtÚte AB CD≅  (…rhýt{ (1), (2), (3) W…hÚte

«§ - 2 (ƒ) („{u ‚u ƒu „ýtu)

(1) a+b=1 ‚Útt c+d=1 Au. òu a-b = 
d

c
ntuÞ, ‚tu Ëtrƒ‚ fhtu fu  c-d = 

b

a

1
a b d

c
a b d
a b c

− =

− =
+

Þtuøt rðÞtu„ ÷u‚tk

a b− a b+ +
a b a− −

d c

d cb

a d c

b c d
b c d
a d c
b

c d
a

+=
−−

+=
−
−=
+

= −
(W÷x «{tý ÷u‚tk)
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(2) òu  a:b = c:d ntuÞ, ‚tu Ëtrƒ‚ fhtu fu 3 3 3 3

3 3 3 3a b c d

a b c d− − − −
+ + +

+ + +  = (ad)3

3 3 3 3

3 3 3 3

3 3 3 3 3 3

3 3 3 3 3 3

3 3 3 3

3 3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3 3

,

( 1) ( 1)
( 1) ( 1)

( 1) ( )

( 1) ( )

( 1) ( )
1 1 1( 1) ( )

( 1) (

a c
k

b d
a bk c dk

a b c d

a b c d

b k b d k d

b k b d k d

b k d k
b k d k

k b d

k b d

k b d

k b d

b k d k

− − − −

− − − − − −

− − − −

− − −

= =

= =
+ + +

+ + +
+ + +

+ + +
+ + +=
+ + +

+ +
=

+ +
+ +=

+ +

+

zt.�t. =

=

=
3 3

3 3 3

3

3

)

(1 ) ( )

( )

( )

b d

k b d

bkd

ad

+
+ + +

=
=
=
∴

s.�t.

zt.�t. = s.�t.

(3) òu 
5 6 6 4 4 5

4 5 6

b c c a a b

a b c
+ + −= =  ‚tu Œhuf „wýtu¥th™e ®f{f þtuÄtu.

5 6 6 4 4 5

4 5 6
5 6 6 4 4 5

, (4 5 6 0)
4 5 6

2(4 5 6 )

(4 5 6 )

2.

4 5 6 0

5 6 4

b c c a a b

a b c
b c c a a b

a b c
a b c

a b c

a b c

a b c

b c a

+ + += =

+ + + + +∴ + + ≠
+ +

+ +=
+ +

=
+ + =
+ = −

�tu  �.�.w �e ®f{� þtuÄtu.

�.�.w  =

nðu ntÞu  �tu
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5 6 6 4
4 5
4 5

4 5
1 1

1

b c c a
a b
a b

a b

+ +

− −= =

∴ − ∴ −
∴ −

«.�.w = �e.�w. =

�.�w. = �.�.w  = 

�.�w. = 

(4)  Ëtrƒ‚ fhtu fu 

2ab c

a b c

+
− +

 = b+c  ‚tu b yu a  y™u c  ™tu „wýtu¥th {æÞf Au.

2

2 ( ) ( )

ab c
b c b a c

a b c
ab c b c a b c

ab

+ = +
− +
+ = + − +

�tu  Ët. fhtu fu yu  y�u  �tu �w.{.Au.

c+
2

ab= 2b bc− + ac bc+ − c+
2

2

2

0 b ac

b ac

b a c

= − +
=

∴ yu y�u �tu �.w {. A.u  

(5)
2

a b a a c

c d a d

+ + −=
+ +

 ‚tu Ëtrƒ‚ fhtu fu 

2

b a c d

a c d

+ −=
−

.

2

2

2

a b c a c

c d a d

b

c d a

b a c

c d a d

b c d a

a c d

+ − − +
+ + −

− +
−=

− +

− +=
−

�.�.w  =

=

nðu 

yfu t�k h «{tý  ÷ �u tk

(6) yuf Þtkrºtf ntuze™e ÂMÚth …týe{tk Íz… 15 rf.{e. /f÷tf Au. yt ntuze™u yuf ™Œe™t «ðtn™e rŒþt{tk 60
rf.{e. ™wk yk‚h y™u «ðtn™e rŒþt{tk yux÷t s  rf.{e. yk‚h ft…‚tk fw÷  9 f÷tf™tu Ë{Þ ÷t„u Au. ‚tu ™Œe™t

«ðtn™e Íz… þtuÄtu. ™Œe™t «ðtn™e Íz… ntuze™e ÂMÚth …týe{tk Íz… fh‚tk ytuAe Au.

Äthtu fu ™Œe™t «ðtn™e Íz… x Au.

™Œe™t «ðtn™e rŒþt{tk ntuze™e Íz… = (15 + x)
™Œe™t «ðtn™e rðYØ rŒþt{tk ntuze™e Íz… = (15 - x)
60 rf.{e. yk‚h «ðtn™e Œeþt{tk ft…‚tk ÷t„‚tu

Ë{Þ 

60

15 x
=

+
 f÷tf

60 rf.{e. yk‚h «ðtn™e rðYØ Œeþt{tk ft…‚tk ÷t„‚tu

Ë{Þ 

60

15 x
=

−
 f÷tf                  ∴ fw÷ Ë{Þ 9 f÷tf ÷t„u Au.
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2

2

2

2

2

60 60
9

15 15
60(15 ) 60(15 ) 9(15 ) (15 )

900 60 900 60 9(225 )

1800
(225 )

9

200 225

225 200

25

5

5

5

x x
x x x x

x x x

x

x

x

x

x

x

x

∴ + =
+ −

∴ − + + = − +
∴ − + − = −

∴ = −

∴ = −
∴ = −
∴ =
∴ = ±
∴ =

=
rf.{e /f ÷ tf

��e�t «ðtn�e Íz � rf.{e /f ÷ tf

«§ : 2 (f) ™e[u yt…u÷t «§tu …ife „{u ‚u ƒu ™tk sðtƒ yt…tu.

(1) yuf ð„eof]‚ {trn‚e™tu {æÞf 15.4 y™u {æÞMÚt 16.2 Au. ‚tu ‚u …hÚte ƒnw÷f þtuÄtu.

15.4 16.2

3 2

3(16.2) 2(15.4)

48.6 30.8

17.8

x M

Z M x

Z

= =

∴ = −
∴ = −
∴ = −
∴ =

y�u 

(2)  6 fwxwkƒtu™tk ƒt¤ftu™e ËkÏÞt 0,2,1,4,3 y™u x  Au. òu {trn‚e™tu {æÞf 2 ntuÞ ‚tu x ™e ®f{‚ þtuÄtu.

6

0 2 1 4 3

10

10
2

6
12 10

12 10

2

n

xi x

xi x

xi
x

n
x

x

x

x

=
∴ = + + + + +

∴ = +

=

+∴ =

∴ = +
∴ = −
∴ =

∑
∑

∑nðu 

(3) 10 yð÷tuf™tu™tu {æÞf 12.5 Au ‚u{tk ¼q÷Úte yuf yð÷tuf™ (-8) ™u ƒŒ÷u (+8) ÷uðtE „Þwk Au. ‚tu {trn‚e™tu

Ët[tu {æÞf þtuÄtu.

10 yð÷tuf™tu™tu {æÞf 12.5 Au.

¼q÷Úte yuf yð÷tuf™ (-8) ™u ƒŒ÷u (+8) ÷uðtE „Þwk Au.

∴  Ët[tu Ëhðt¤tu = n x× − ¾tuxwk yð÷tuf™ + Ët[wk yð÷tuf™
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10 12.5 8 ( 8)

125 8 8

125 16

109

= × − + −
= − −
= −
=

∴ Ët[tu {æÞf = 

xi

n
∑

       

109

10
=

    10.9x∴ =
(3) yuf Ôtøteof]ít BttrníteLttu BtæGtf yLtu BtæGtMÚt yLtw¢Btu 72-5 yLtu 73-9 Au, íttu çtnwÕtf ~ttuÄtu.

x
 = 72-5

M = 73.9

Z = 3M - 2x
∴     = 3 (73.9) - 2(72.5)
∴     = 221.7 - 145.0

∴   Z= 76.7
(4) yuf Ôtøteof]ít Bttrníte Bttxu M-X= Z yLtu Z = 20.5 ntuGt íttu BtæGtMÚt ~ttuÄtu.

2

3 2 20.5

20.5 3 2( 2) 2

20.5 3 2 4 2

20.5 4 2

16.5

M x

Z M x Z

M M M x

M M M x

M M x

M

− =

= = =

= − − − =

= − + ∴ = +

− = − =
=

«§ - 2 (z)

(1) f : z →  z, f (n) = (-1)n. n Bttxu f (-4) + f (3) Lte rfkBtít ~ttuÄtu.

f (n) = (-1)n .n

→ f (-4) = (-1)4 x (-4) → f (-3) = (-1)3 x (3)

= 1x (-4) = (-1) x (3)

= -4 = -3

∴ f (-4) + f (3) = -4 -3

= -7

(2) A = {1, 3, 5, 7} ítÚtt f : A →  NU {0}, f (x1 = (-1)x.x + x Lttu rÔtMítth ~ttuÄtu.

f (x) = (-1)x. x+x

∴ f (1) = (-1)1. 1+1  = (-1) +1 = 0

∴ f (3) = (-1)3. 3+3  = -3 +3 = 0
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∴ f (5) = (-1)5. 5+5  = -5 +5 = 0

∴ f (7) = (-1)7. 7+7  = -7 +7 = 0

∴
 rðM‚th = {0}

(3) rÔtÄuGt f : R→  R, f (x) =  
2

2

x 9

x 9

−
+

 {txu  f (0) þtuÄtu.

2

2

2

2

9
( )

9

0 9
(0)

0 9
9

9
(0) 1

x
f x

x

f

f

−=
+

−∴ =
+

−∴ =

∴ = −

(4) òu A = {3n/ n∈N}, B=N, f:A →B {txu log
3
x ‚tu f : ™tu rðM‚th þtuÄtu.

A= {3 n/ n∈N}  {tk n=1,2,3,4.........{qf‚tk

∴A= {31, 32, 33, 34,...}

nðu  f (x) = log
3
 x

∴   f (31) = log
3
 31 =1

∴   f (32) = log
3
 32 =2

∴   f (33) = log
3
 33 =3

∴   f (34) = log
3
 34 =4

∴ rðÄuÞ™tu rðM‚th :  R
f
 = {1,2,3,4,..........}

(5) f: N→ N, f(x)= 3x+1  ntuÞ ‚tu  f  ™tu rðM‚th þtuÄtu.

∴   f (x) =  3x  + 1

∴    f (1) =  3(1)  + 1 = 3+1  = 4

∴   f (2) =  3(2)  + 1 = 6+1   = 7

∴   f (3) =  3(3)  + 1 = 9+1   = 10

∴   f (4) =  3(4)  + 1 = 12+1 = 13

yt{, rðÄuÞ™tu rðM‚th :  R
f
 = {4,7,10,13,...}

«§ : 2 (E) ÞtuøÞ rðfÕÞ …ËkŒ fhe ¾t÷e søÞt …qhtu.

(1) òu 4a= 5b-12c ntuÞ, ‚tu a : b: c = -------.  (4:5:12, 12:5:4, 15:12:5)       Ans. : (15:12: 5)

(2) òu sinθ  = cosθ  ntuÞ, ‚tu θ  = -----. (00,450

,900

 ) Ans. : 450

(3) a  y™u 4 ™tu „wýtu¥th {æÞf 6 ntuÞ, ‚tu  a = --------- (10,9,3/
2
) Ans. : 9

(4)
2 1

3 n
3 3

.( , ,
x x

+ = − − − − − 1
x

) Ans. : 
1
x
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(5) òu x = 4 ntuÞ, ‚tu  9x2-3x + 1 - 
327

3 1

x

x+
=  --------. Ans. : 

1
13

(6) òu 5 cosθ  = 3 ‚tu  tan θ  = ------. (
3 4 4

4 5 3
, , ) Ans. : 

4

3

(7) cosec300 = secθ  ‚tu  θ = ---------.   (300,600,900) Ans. : 600

(8) xα y  y™u  y zα   ntuÞ  ‚tu  xα ------. ( 4 z z z, , ) Ans. : 4 z

(9) òu 4x2y2 + 1 = 4xy ‚tu  xα  ------. 
21

y y
y

( , , ). Ans. : y
1

(10) (a+1)2 y™u (a-1)2 ™tu „wýtu¥th {æÞf---------- Au.  {(a2-1)2, a2+1, a2-1} Ans. : a2-1

(11) òu 
1

2x
x

+ =  ‚tu  
3

3

1
0 1 2x .( , , )

x
− = − − − − − − Ans. : 0

«§ - 3 (y)

(1) Ëtrƒ‚ fhtu fu, yÄoð‚wo¤{tk yk‚„o‚ ¾qýtu ftx¾qýtu ntuÞ Au.

…ût : O  fuLÿðt¤t ð‚wo¤{tk  

»AB  yÄoð‚wo¤ y™u ACB∠  ‚u{tk yk‚„o‚ ¾qýtu Au.

ËtæÞ : m ACB∠
= 900

ytf]r‚ :

Ëtrƒ‚e :

»AB
 yÄoð‚wo¤ Au. ytÚte ‚u™u y™wY… 

AB
 ÔÞtË Au. yt{ O yu 

AB
 ™wk {æÞrƒkŒw Au. M yu

AC
 ™wk {æÞrƒkŒw ntuÞ ‚tu OM  yu fuLÿ y™u Sðt™t {æÞ®ƒŒw™u òuz‚tu hu¾t¾kz ÚttÞ.

OM AC∴ ⊥
 ytÚte 

0m AMO 90 1...........( )∠ =

ABC∆
 {tk 

AC
 y™u 

AB
™tk {æÞ®ƒŒwytu y™w¢{u M ‚Útt O Au.

OM CB∴  ‚Útt ‚u™e AurŒft AC
←→

Úte ƒ™‚t y™wftuýtu

AMO ACB∠ ≅ ∠  ÚttÞ.

…hk‚w m 0AMO 90∠ ≅

0m ACB 90∴ ∠ =  

«§ - 3 (ƒ) ™e[u™t Œt¾÷t „ýtu.

(1) yuf ½t‚w™t „tu¤t™tu ÔÞtË 20 cm Au. ‚u™u ytu„t¤e ‚u{tkÚte 0.5Ëu{e. rºtsÞtðt¤e fux÷e „tu¤eytu ƒ™tðe

þftÞ ?

Ät‚w™t ™ffh „tu¤t™wk ½™V¤ =  1 „tu¤e™wk ½™V¤  x „tu¤e™e ËkÏÞt
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3 3
1 2

3 3
1

2

4 4
3 3
4 4 5

(10) ( ) ( 10
3 3 10

0.5

10 10 10
10 10 10

5 5 5
8000

8000

r r n

n r

r

n

π π

π π

∴ = ×

∴ = × =

=

∴ = × × × × ×

=
=

ßÞt k  Ëu.{e.)

Ëu.{e.)

�t¤u eyt.u

sðt� :  �t¤u eytu  ��.u

(2) yuf Ät‚w™t „tu¤t™tu ÔÞtË 3 Ëu{e Au. ‚u™u ytu„t¤e™u 2 r{÷e{exh ÔÞtË™tu ‚th ƒ™tððt{tk ytðu ‚tu ‚th™e

÷kƒtE fux÷e ÚttÞ ?

„tu¤t™tu ÔÞtË = 3 Ëu.{e.

∴  „tu¤t™e rºtßÞt 

3

2
=  Ëu.{e.

nðu, „tu¤t™wk ½™V¤  

3
34 4 3

3 3 2
rπ π  = = × ×  

9

2
π=

 ½™ Ëu.{e.

™¤tfth ‚th™e ÷kƒtE yu ‚u™e ô[tE Au. ‚th™e ÷kƒtE h Ëu.{e. Au.

‚th™e rºtßÞt = 

2

2
 r{.{e. =  1 r{.{e.   = 

1

10
 Ëu.{e.

‚th™wk ½™V¤ = „tu¤t™wk ½™V¤

2 9

2
9 10 10

2
450 450

r h

h

h

π π∴ =

× ×∴ =

∴ = ∴ =Ë.u {e. �th�e ÷ �k tE Ëu.{e.

(3) r{™tht™e xtu[ yt„¤™t WíËuÄftuýtu yuf ƒeò™t fturxftuý ntuÞ ‚tu r{™tht™e Ÿ[tE abAu. yu{ ƒ‚tðtu.

AB  r{™thtu Au.  A r{™tht™e xtu[ Au. B r{™tht™tu …tÞtu Au.  C y™u D s{e™ …h™tk rƒkŒwytu Au.

BC = a y™u BD=b r{™tht™e ô[tE = ?

∠ ACB y™u 

∠ ADB fturxftuý Au.

       òu  m ∠ ACB=θ  ‚tu m ∠ ADB= (90 -θ )

∆ ABC ftxftuý rºtftuý Au.
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2

2

2

tan ...............(1)

ABD 

tan(90 ) ...............(2)

tan tan(90 ) [ ]

tan cot

1

AB h

BC a

AB h

BD b
h h

a b

h

ab
h

ab

h ab

h ab

θ

θ

θ θ

θ θ

= =

∆

− = =

× − = ×

× =

=

∴ =

∴ =

ftxftuý rº tftýu  A.u

� rhýt{ (1) , (2) � hÚte

∴  r{™tht™e Ÿ[tE ab=  ÚttÞ.

(4) yuf þkfw™t …tÞt™e rºtßÞt y™u Ÿ[tE y™w¢{u 30 Ëu{e. y™u 70 cm  Au. ‚tu yu þkfw™wk ½™V¤ þtuÄtu.

þkfw™t …tÞt™e rºtßÞt r =  30 Ëu.{e.

Ÿ[tE h =  70 Ëu.{e.

þkfw™wk ½™V¤  =   

21 1 22
30 30 70

3 3 7
66,000.

r hπ = × × × ×

=

∴ þkfw™wk ½™V¤ = 66000 ½™ Ëu.{e.

(5) yuf ‚tu…™t „tu¤t™wk ½™V¤ 4851 ½™ Ëu{e. Au. ‚tu ‚u™tu ÔÞtË þtuÄtu.

Äthtu fu „tu¤t™wk ½™V¤ = V

3

3

3

4

3
4 22

4851
3 7

4851 3 7

4 22

21

2
21

2 21
2

V r

r

r

r

π=

= × ×

× × =
×

∴ =

∴ = × =ÔÞtË Ëu.{e.

∴

∴

∴
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(6) yuf ƒnw{t¤e {ft™ …h h {exh ÷tkƒtu yuf M‚k¼ Au. òu M‚k¼™e xtu[ y™u ‚r¤Þt™t s{e™ …h yuf ®ƒŒw

yt„¤™t WíËuÄftuýtu y™w¢{u α  y™u B ntuÞ ‚tu ƒnw{t¤e {ft™™e Ÿ[tE 

htan

tan tan

β
α β−  {exh Ëtrƒ‚

fhtu.

BCD∆ {tk

tan

.........(1)
tan

BC x

CD y

x
y

β

β

= =

=

tan

........(2)
tan

ACD

AC

CD
h x

y

h x
y

α

α

∆

=

+=

+∴ =

{tknðu,

(1) y™u (2) …hÚte ,

tan tan

tan ( ) tan

tan tan tan

tan tan tan

( tan tan ) tan

tan

tan tan

x h x

x x h

x x h

x x h

x h

h
x

β α
α β
α β β
α β β
α β β

β
α β

+=

= +
= +
− =
− =

∴ =
−

∴  ƒnw{t¤e {ft™™e Ÿ[tE 

tan

tan tan

h β
α β−   Au.

«§ - 3 (f) ™e[u yt…u÷t Œt¾÷t „ýtu.

(1) òu 3sinθ  + 5cosθ = 5 ntuÞ ‚tu Ëtrƒ‚ fhtu fu (3c0sθ -5 sinθ )2 = 9

∴

∴

∴
∴
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( )2 2

2 2

2 2

2 2 2 2

2 2

2

3sin 5cos 5

3sin 5cos 5

9sin 30sin cos 25cos 25

9(1 cos ) 30sin cos 25(1 sin ) 25

[sin 1 cos cos 1 sin ]

9 9cos 30sin cos 25 25sin 25

9cos 30sin

θ θ

θ θ

θ θ θ θ
θ θ θ θ

θ θ θ θ
θ θ θ θ

θ

+ =

+ =

∴ + + =
∴ − + + − =
∴ = − = −
∴ − + + − =

∴ − +

(�k�u  �tswyu  ð� o ÷ �u tk)

y�u 

2cos 25sin 25θ θ θ− = 25−
2 2

2 2

2

9

9cos 30sin cos 25sin 9

9cos 30sin cos 25sin 9

(3cos 5sin ) 9

θ θ θ θ
θ θ θ θ
θ θ

−
∴ − + − = −
∴ − + =
∴ − =

(2) Ëtrƒ‚ fhtu fu :   = 2 2

1 1
2 2sin tanβ β

+
− +  = 1

2 2

2 2

2 2

2

2

2 2

2

2

2 2

2

2

1 1

2 2

1 1

1 1 1 1

1 1

1 1

1 1
11 1

1 1

1 1

1

1 1

1

1

1

sin tan

sin tan

cos sec

cos
cos

cos cos

cos

cos

cos cos

cos

cos

β β

β β

β β

β
β

β β
β
β

β β
β
β

+
− +

= +
+ − + +

= +
+ +

= +
+ +

= +
+ +

= +
+ +
+=
+

=
=

zt. �t. =

s.�t
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(3) Ëtrƒ‚ fhtu fu : sinα (1+tanα )+ cosα (1+cotα ) = cosecα +secα .

2 2

2 2

2 2 2 2

2

2 2

1 1

1 1

1 1
1

sin ( tan ) cos ( cot )

sin cos
sin cos

cos sin

sin cos
sin cos

cos sin

cos sin
sin cos

sin cos

sin cos cos sin

sin cos

[ sin cos ]
sin cos

co

α α α α
α αα α
α α
α α

α α
α α
α α

α α
α α

α α α α
α α

α α
α α

+ + +

   = + + +      

= + + +

= + + +

+ +
= +

= + ∴ + =

=

zt. �t. =

ec ecs sα α+
= s.�t.

(4) Ëtrƒ‚ fhtu fu (secθ .cotθ )2-(cosθ .cosecθ )2=1

2 2

2 2

2 2

ec

1

ec

1

(sec . cot ) (cos . cos )

cos

sin sin

cos cot

θ θ θ θ

θ
θ θ

θ θ

−

   = −      
= −
=
=

zt. �t. =

s.�t.

(5) Ëtrƒ‚ fhtu fu  

ec
cot tan

cos .
sec

θ θ θ
θ

+ =

2 2

2 2

1

1

cot tan

sec
cos sin

sin cos

cos
cos sin

sin cos

cos

coscos (cos sin )

sin cos

θ θ
θ

θ θ
θ θ

θ
θ θ
θ θ

θ
θθ θ θ

θ θ

+

+

+

+= =

zt. �t. =

=

=

1( )

sin cosθ θ
1

eccos
sin

θ
θ

= = = s. �t.
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«§ - 3 (z) ™e[u™t Œt¾÷t „ýtu.

(1) òu secθ  = 2  (sÞtkθ  = ÷Äwftuý) ‚tu  tanθ  + cotθ  ™e ®f{‚ {u¤ðtu.

2

2 2

2

2

ec 2

ec 2 1 1

1 2

1 2

2 1 1

1

1

s tan cot

s

tan sec

tan

tan

tan

cot

θ θ θ
θ

θ θ
θ

θ
θ
θ

∴ = +
∴ = = +
∴ + = =
∴ + =
∴ = − =
∴ =
∴ =

nðu,

(2) cosθ = 4/
5 
‚tu sinθ  {qÕÞ þtuÄtu.

2
2

2

2

4
5

4

5

16
25

1

161 25

25 16

25

9

25
3

5

cos

cos

cos

sin cos

sin

θ

θ

θ

θ θ

θ

=

 ∴ =   

∴ =

∴ = −

= −

−=

=

∴ =

(3) ÷½wftuý θ  {txu sinθ  = m ntuÞ ‚tu tanθ  + cotθ  þtuÄtu.

2

2

2

2

2 2

2

2

m

1

1 m

m 1 m

m1 m

m 1 m

m 1 m
1

m 1 m

sin

cos sin tan cot

sin cos

cos sin

θ

θ θ θ θ
θ θ
θ θ

=

= − +

= − = +

−= +
−
+ −=

−

=
−

∴
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(4)
1 1

y y
x xα+ −

 ‚tu Ëtrƒ‚ fhtu fu 

1
x 0 y 0

y
x ( , )α ≠ ≠

1 11 1 1
(

1 1 1

1 1 2 1
, ( ) 1

2 1

1 ( 1)

( 1) 1

( 1)

1

1

xy xy k
x x

y y xy xy k

xy k
x k x k o m m k

y y k

xy xy
k xy m

y y

y xy
k x

y xy y

xy
k

xy

α

α

+ + − ++ − ∴ =
+ − + −

  ++ = − ≠ ∴ = = ≠ ±  − 
+ −

∴ = ∴ =

+∴ = ∴
−

+∴ =
−

Þtu� - rðÞt�u )

ßÞtk ßÞt k  

(5) òu a2α bc, b2α ca ntuÞ ‚tu Ëtrƒ‚ fhtu fu c2α ab (a≠ 0, b≠ 0).
 yne,

2 2

2 2

a , a ( )

( )

bc kbc k o

b ca b mac m o

α
α

∴ = ≠
∴ = ≠

„wýtfth ÷u‚t,

2 2

2

2 2

a ( ) ( )

a km a

b kbc mac

kmabc

b b

ab

=
=

=
2

a

c

b
2

2

2 .

ab kmc

ab c

c ab

α
α

=

(6) Ëtrƒ‚ fhtu fu, sinθ  cos (90-θ ) + cosθ  sin (90-θ ) = 1.

2 2

sin cos(90 ) cos sin(90 )

sin .sin cos .cos

sin cos

1

θ θ θ θ
θ θ θ θ

θ θ

− + −
+

+

zt.�t. =

=

=

=

= s.�t.

«§ - 3 (E) ™e[u™t «§tu™tk {tkøÞt {wsƒ sðtƒ yt…tu.

 (1) su Âî½t‚ Ë{e. ™tk ƒes 

1

2
−

y™u 

2

5
Au ‚t  ‚u Ë{efhý þtuÄtu . Ans. : 10x2  + x - 2=0

 (2)

2 - mx -8 = Ox  ™wk yuf ƒes 4 U  ntuÞ‚tu  m  þtuÄtu Ans. : m = 2

 (3) rÿ½t‚ Ë{e. 

2+3 +k=ox x  ™wk yuf ƒes -1 ntuÞ‚tu ƒesw ƒes {u¤ðtu. Ans. :  - 2

∴

∴

∴
∴

∴
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ÔÞtÏÞt yt…tu.

 (4) rºtftuý ™e Ë{Y…‚t : ƒu rºtftuýtu™e ftuE Ëk„‚‚t {txu òu y™wY… ¾qýtytu yufY… ntuÞ y™u y™wY… ƒtswytu™t

{t… Ë{«{tý{tk ntuÞ ‚tu ‚u Ëk„‚‚t Ë{Y…‚t fnuðtÞ.

 (5) hu¾tytu™e AurŒft : òu r¼Òt Ë{‚÷eÞ hu¾tytu 

1l y™u 2l ™u ftuE hu¾t t ƒu r¼Òt ®ƒŒwytu A  y™u B  {tk AuŒu ‚tu

hu¾t t ™u hu¾tytu 

1l
y™u 

2l ™e AurŒft fnuðtÞ.

 (6) rºtftuý™e {æÞ„t : su hu¾t¾kz™tk ykíÞrƒkŒwytu yu rºtftuý™wk ftuE rþhtu®ƒŒw y™u ‚u™e Ët{u™e ƒtsw™wk {æÞrƒkŒw ntuÞ

‚tu ‚u hu¾t¾kz ™u rºtftuý™e {æÞ„t fnu Au.

«§ - 4 (y) {tkøÞt {wsƒ sðtƒ yt…tu.

(1) ∆ABC {tk B∠  ftx¾qýtu Au  ‚Útt BM yu ðuÄ Au ‚tu Ëtrƒ‚ fhtufu 2 2 2

1 1 1
BM AB BC

= +

…ût : ∆ABC {tk B∠  ftux¾qýtu Au  ‚Útt BM yu fýo AC …h™tu ðuÄ Au

ËtæÞ : 2 2 2

1 1 1
BM AB BC

= + =

ytf]r‚ :

Ëtrƒ‚e : ∆ABC {tk 

B∠
 ftx¾qýtu Au.  y™u BM yu fýo 

AC
 …h™tu ðuÄ Au ‚uÚte A-M-C ÚttÞ.

.............(1)AM CM AC∴ + =

BM  yu AM  y™u CM  ™tu „wýtu¥th  {æÞf ntuðtÚte

2 .............(2)BM AM CM= ×

‚uðe he‚u 

2 2,AB AM AC BC CM AC= × = ×  («{uÞ 9)..............(3)

…rhýt{ (1) (2) y™u (3) …hÚte

2 2

2

1 1 1 1

1 1 1

1 )

1

1 1

AM AC CM ACAB BC

AC AM CM

AM CM

AC AM CM

AC

AC AM CM

AM CM BM

+ = +
× ×

 = +  
 += ×  × 

= ×
×

= =
×
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(2) ∆ABC ™e {æÞ„t AD  y™u BE   yufƒeò™u G {tk AuŒ uAu G {tkÚte BD  ™u Ë{tk‚h Œtuhu÷e hu¾t AC
™u K ®ƒŒw {tk AuŒu Au Ëtrƒ‚ fhtu fu AC 6EK=

…ût : ∆ABC ™e {æÞ„t 

AD
 y™u 

BE
  yufƒeò™u G {tk AuŒ uAu G {tkÚte BD  ™u Ë{tk‚h Œtuhu÷e

hu¾t

AC
 ™u K ®ƒŒw {tk AuŒu Au.

ËtæÞ : AC = 6 EK

ytf]r‚ :

Ëtrƒ‚e : ∆ABC {tk  BE  {æÞ„t Au (…ût)

2 ............(1)AC CE∴ =

∆ABC {tk AD  y™u BE  {æÞ„tytu G {tk AuŒu Au.

1
...........(2)

3

GE

BE
∴ =

( )BD BC
EBC GK BC∆ ←→ = ←→{t k

∴     

GE EK

BE CE
=

 («{uÞ -1) ...............(3)

…rhýt{ (2) y™u (3) …hÚte

1

3

EK

CE
=

∴ 3CE EK= …rhýt{ (1) {tk {wf‚tk

2

2(3 )

6

AC CE

EK

EK

=
=
=

(3) ∆ABC {tk B∠ ftx¾qýtu y™u AD  {æÞ„t Au. ‚tu Ëtrƒ‚ fhtufu 

2 2 2AC AD 3CD= +

…ût : ∆ABC {tk B∠ ftx¾qýtu y™u AD  {æÞ„t Au.

ËtæÞ : AC2 = AD2 + 3CD2

ytf]r‚ :
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Ëtrƒ‚e : ∆ABC {tk AD  {æÞ„t Au. (…ût)

D∴ yu BC™wk {æÞ®ƒŒw Au.

2BC CD B D C∴ = − −y�u 

∆ABC {tk B∠ ftx¾qýtu Au ‚uÚte

2 2 2

2 2

2 2

2 2 2

2 2 2

(

(2 )

4

3 ( )

3 .................(1)

AC AB BC

AB CD

AB CD

AB CD CD CD BD

AB BD CD

= +
= +
= +
= + + =
= + +

«{uÞ 10 «{tý)u

ABD∆
{tk B∠ ftxftuý Au ‚uÚte AB2 + BD2 = AD2 ..................(2)

…rhýt{ (2) ™u yuf{tk (1) {qf‚tk

2 2 23AC AD CD= +

«§ - 4 (ƒ) ™e[u yt…u÷ Œt¾÷t „ýtu.

(1) yt…u÷e {trn‚e …h Úte {æÞMÚt þtuÄtu.

ðs™ ytð]Â¥t Ëk[Þe ytð]r‚

rf.„út{ f F

60-64    13 13

65-69    28 41

70-74 35 76

75-79    12 88

80-84 9 97

 85-89 3 100

   fw÷ 100

Äthu÷tu {æÞMÚt

2

n=
   {tk yð÷tuf™™e ®f{‚

100

50
=

{tk yð÷tuf™™e ®f{‚

            =   50   {tk yð÷tuf™™e ®f{‚

{æÞMÚt ð„o  70 -74

L = 69.5 C=5

f  = 35 n=100

F =  41
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2

50 41
69.5 5

35

9
69.5

7
69.5 1.29

70.79

n
F

M L c
f

 − 
= + × 

   
− = + ×  

= +

= +
= rf.�tú {

(2) 70 rðãtÚteo ytuyu yuf fËtuxe {tk {u¤ðu÷t „wý ™wk ytð]r‚ rð‚hý ™e[u {wsƒ Au su  …hÚte {trn‚e ™tuuu {æÞf

þtuÄtu

   „wý  0 1 2 3 4-6 7-9 10-14 15-19 20-24 25-32

 ytð]r¥t    5 3 3 2 5 15    20     10     6    1

„wý ytð]Â¥t-fi {æÞ®f{‚-xi fixi

0 5 0 0

1 3 1 3

2 3 2 6

3 2 3 6

4-6 5 5 25

7-9 15 8 120

10-14 20 12 240

15-19 10 17 170

20-24 6 22 132

25-35 1 30 30

n=70 fixi = 732∑

(3)

3 2 2
0

2 2 0 2

64 33 8 1 11 45 4

15 2 7 28 112 5 3 2

x x x x x
X

x x x x x x

 − + − − +
 − − + + + − 

2

2

(11 1) (3 1) (11 1) ( 4)( 4)( 4 16)
(3 1) (5 2) (5 2) ( 1)7( 4 16)

( 4) (11 1) (5 2) ( 1)

7(5 2) (11 1) ( 4)

1

7

x x x xx x x
x x x xx x

x x x x

x x x

x

   − + − −− + += × ÷   + − − ++ +   
− − − += ×

− − −
+=

(4) yuf fËtuxe{tk rðãtÚteoytuyu {u¤ðu÷ „wý™wk ytð]Â¥t rð‚hý ™e[u {wsƒ Au.

  „wý 0-19 20-39 40-59 60-79 80 fu ‚uÚte ðÄw

 rðãtÚteo™e ËkÏÞt 100 300 400 100 100

80 fu ‚uÚte ðÄw „wý {u¤ð™th rðãtÚteoytu™t „wý™tu Ëhðt¤tu 9000 ntuÞ ‚tu {trn‚e™tu {æÞf þtuÄtu.

732

70
10.46

fixi
x

n
=

=

=

∑

�ýw
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„wý

fwxwkƒ™e ËkÏÞt {q¤ ®f{‚  fixi
fi xi

0-19 100 9.5 950
20-39 300 29.5 8850
40-59 400 49.5 19800
60-79 100 69.5 6950

80 fu ‚uÚte ðÄw 100 -- 9000

n = 1000 fixi ∑ = 45550

45550

1000

45.55

fixi
x

n

x

=

=

=

∑{æÞf 

�ýw

(5) yuf {trn‚e ™tk yð÷tuf™tu 

, , , ,
5 4 2 3

x x x x
x

 sÞtk  x o> Au òu {trn‚e ™tu {æÞMÚt 8 ntuÞ‚tu x ™e ®f{‚

þtuÄtu y™u {æÞf {u¤ðtuu.

yð÷tuf™tu™tu [Z‚tu ¢{ :  

, , , ,
5 4 3 2

x x x x
x

yne, n = 5 su yÞwø{ Au.

1
2

5 1 6

2 2
3

3

8
3

24 24

24 24
, 24,

5

n
M

x
M

x

x x

+∴ =

+

=

∴ =

∴ =

∴ = ∴ =

=

{æÞMÚt, {t k  yð÷tuf��e ®f{�

= = {t k  yð÷tuf��e ®f{�

sw yð÷tfu ��e ®f{�

 

 

�uÚte {trn�e�t yð÷tuf�tu
6

24
,

4

8
24

,
3

12

2
4.8, 24, 6, 8,12

4.8 24 6 8 12

5
54.8

5

10.96

xi
x

n

x

=

∴ =

+ + + +
=

=

∴ =

∑
{æÞf
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«&™ - 4  (f) „{u ‚u ƒu „ýtu.

(1)

∠ ABC yu (P, r)™t yÄoð‚wo¤{tk yk‚„o‚ ¾qýtu Au. òu ABC∆  Ë{ÿeƒtsw rºtftuý ntuÞ y™u AB=8 ntuÞ,

‚tu r(rºtßÞt) þtuÄtu.

∠ ABC yu yÄoð‚wo¤{tk yk‚„o‚ ¾qýtu ntuðtÚte ftx¾qýtu Au.

0

2 2 2

2 2

90

8

(8) (8)

64 64

128

m ABC AC

ABC

AB BC

AC AB BC

∠ =
∆

= =
= +
= +
= +
=

y�u fý o Au.

Ë{îe�ts w  Au. 2 64 2

8 2

8 2

8 2
4 2

2

AC

AC d

r

∴ = ×

∴ = =

∴ =

∴ = =

ÔÞtË

(2) yuf ð‚wo¤™e AurŒft ð‚wo¤™u A y™u B ®ƒŒw{tk AuŒu Au. yt AurŒft™u ð‚wo¤™t ƒrn¼to„™t ®ƒŒw P yt„¤

AuŒu‚tu M…þof PT
←→

ð‚wo¤™u T ®ƒŒwyu M…þuo Au. òu AP=10, PT= 5 2   ‚t ‚t
 ‚t ‚t ‚tu PB þtuÄtu.

2

2

.

(5 2) 10

25

PT PA PB

PB

=

∴ = ×

∴
5

2×

510

5

PB

PB

=

∴ =

(3) ABCD [¢eÞ [‚w»ftuý Au. m∠ A - m∠ C = 40 ‚tu m∠ A þtuÄtu.

ABCD [¢eÞ [‚w»ftuý Au.

180m A m C∴ ∠ + ∠ =

m A m C∴ ∠ + ∠ 180

m A m C

=

∠ + ∠
∴

40

2 220

110

m A

m A

=
∴ ∠ =

∴ ∠ =

(4) (P, r1), (Q, r2), (R, r3) yufƒeò™u …hM…h ƒnthÚte M…þuo Au. òu PQ=8, QR=10, PR=16
ntuÞ ‚tu r1+r2+r3 þtuÄtu.

, ,P Q R furLÿ‚ ð‚wo¤tu …hM…h ƒnthÚte M…þuo Au.

1 2 3

1 2 3

1 2 3

1 2 3

2
8 10 16

2
34
2

17

PQ QR PR
r r r

r r r

r r r

r r r

+ +
∴ = + +

+ +∴ = + +

∴ = + +

∴ + + =
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(5)

»AB yu (P, 4) ™wk ÷½w [t… Au. òu AB=4 ntuÞ ‚tu 

»AB  yu fuLÿ P yt„¤ ytk‚hu÷t ¾qýt™wk {t… þtuuÄtu.

∆ APB {tk AP = PB = AB = 4 Au.

APB∴ ∆ Ë{ƒtsw rºtftuý ƒ™þu.

0

180

3 180 60

m P m A m B

m P m A m B

m P m P

∴ ∠ = ∠ = ∠
∴ ∠ + ∠ + ∠ =
∴ ∠ = ∴ ∠ =

ÚttÞ.

»AB yu fuLÿ P yt„¤ ytk‚hu÷t ¾qýt™wk {t… 600
 Au.

(7) (P,13) {tk AB Sðt Au. PM AB⊥  Au. M AB∈ Au. PM
→

 ð‚wo¤™u N rƒkŒw{tk AuŒu Au. òu

MN=1 ntuÞ ‚tu AB þtuÄtuu.

PB = PN-MN
P-M-N ntuðtÚte PM=PN - MN

    = 13 - 1
      ∴PM = 12

ftxftuý PMB∆ {tk …tÞÚtt„tuhË «{uÞ {wsƒ

2 2 2

2 2

2

(13) (12) 2

169 144 2 5

25 10

5

MB PB PM

AB MB

MB AB

MB

= −
= − =
= − = ×

∴ = ∴ =
∴ =

nð,u

«&™ - 4  (z) „{u ‚u ƒu „ýtu.

(1)

26 0x bx C+ + =  ™tk ƒes 

1

2
y™u 

2

3
 ntuÞ ‚tu b =.--------c= ------------ÚttÞ.

1 2
,

2 3
α β −= =

α  y™u β  ðt¤wk x [÷™wk rî½t‚ Ë{efhý.

2

2

2

2

2

2 2

( ) 0

1 2 1 2
0

2 3 2 3

3 4 1
0

6 3

1 1
0

6 3

1 1
0

6 3

6 2 0 6 0

1, 2

x x

x x

x x

x x

x x

x x x bx c

b c

α β αβ∴ − + + =
    ∴ − − + − =        

− −   ∴ − + =     
− ∴ − − =  

∴ + − =

∴ + − = + + =
= + = −

�u ËtÚtu  Ëh¾tð�t.
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(2)

1 34
( 0)

15
x x

x
+ = ≠

 ™tu .Wfu÷ „ý  þtuÄtu.

1 34

15
x

x
+ =

2

2

2

2

1 34
(3 5) (5 3) 0

15

15 15 34 3 5 0 5 3 0

15 34 15 0 3 5 0 5 3

5 315 25 9 15 0 3 5
5 (3 5) 3(3 5) 0

x
x x

x

x x x or x

x x x x

x x x x x

x x x

+∴ = ∴ − − =

∴ + = ∴ − = − =
∴ − + = ∴ − = =

∴ − − + = ∴ = =

∴ − − − =

(3)

2 1x kx k+ + =  ™u  R {tk Vf‚ yufs Wfu÷   ntuÞ‚tu k þtu½tu.

2

2

2

2

2

2

1

1 0 0

4

4(1) ( 1)

4 4 0

( 2) 0

2 0

2

x kx k R

x kx k

b ac

k k

k k

k

k

k

+ + =
+ + − = ∆ =

∆ = −
= − −
∴ − + =
∴ − =
∴ − =
∴ =

�u  {t k  yufs Wfu ÷ Au.

{t k ÚttÞ.

(4) su™tk ƒes 

3

2
 y™u 

2

3
 ntuÞ ‚uðt rÿ½t‚ Ë{efhý™e h[™t fhtu.

2

2

2

3 2
,

2 3
3 2 3 2

,
2 3 2 3
9 4

1
6

13

6

( ) 0

13
1 0

6

6 13 6 0

x

x x

x x

x x

α β

α β α β

α β α β

= =

+ = + = ×

+= =

=

∴
→ − + + × =

 ∴ − + =  
∴ − + =

[÷� kw  Âî½t� Ë{e.



59
„rý‚ (028)- rð¼t„ -2/™{q™t™t «&™tu-W¥thtu

«&™ - 4 (R) {tøÞt {wsƒ sðtƒ yt…tu.

(1) þkfw™wk ½™V¤ þtuÄðt™wk Ëqºt v = ______. (sðtƒ : 

21

3
V r hπ=

)

(2) yuf Yr…Þt™t rË¬t™e ð¢Ë…txe™wk ûtuºtV¤ þtuÄðt™wk Ëqºt =______ (sðtƒ : 2 rhπ )

(3) ™¬h yÄo„tu¤t™e fw÷ Ë…txe™wk ûtuºtV¤ þtuÄðt™wk Ëqºt ______Au. (sðtƒ : 

23 rπ )

(4) 8 Ëu{e. rºtßÞtðt¤t „tu¤t™u r…„t¤e™u 4 Ëu{e. ÔÞtËðt¤t ______„tu¤t ƒ™u.    (sðtƒ : 64 „tu¤t ƒ™u )

(5) Ëh¾e rºtßÞt y™u Ëh¾e Ÿ[tRðt¤t yuf þkfw y™u yuf ™¤tfth Au.

òu þkfw™wk ½™V¤ 33π ½™ Ëu{e ntuÞ ‚tu ™¤tfth™wk ½™V¤ fux÷wk ? (sðtƒ :  99π  ½™. Ëu.{e.)

«&™ - 5 (y) ™e[u yt…u÷ h[™t Œtuhtu y™u {wvt ÷¾tu.

(1) ( ,4)P  h[e ‚u™u yk‚„o‚ r™Þr{‚ »txTftuý™e h[™t fhðe.

h[™t™t {wvt : (1) ( , 4)P  h[tu.

(2) (A, 4) h[tu. su (P, 4) ™u B {tk AuŒu

(3) (B, 4) h[tu. su (P, 4) ™u C {tk AuŒu (A ≠ C)
(4) (C,4) h[tu. su (P, 4) ™u D {tk AuŒu (D ≠ B)
(5) (D,4) h[tu. su (P, 4)™u E {tk AuŒu (E≠ C)
(6) (E,4) h[tu. su (P, 4)™u F {tk AuŒu (F≠ D)

(7) , , , , ,AB BC CD DE EF FA h[tu.

yt{, ABCDEF {t„u÷tu »txTftuý Au.

(2) rºtftuý™tu ytÄth, rþh:ftuý y™u rþh:ftuý{tkÚte …Ëth Út‚e ðuÄ yt…u÷ ntuÞ ‚uðt rºtftuý™e h[™t fhðe.

h[™t™t {wvt : (1) BX
uuur

 h[tu.

(2) (B, PQ) h[tu  fu su BX
uuur

 ™u C {tk AuŒu.

(3) BC  …h WOU∠  ™t {t…™tu ¾qýtu Ë{tð‚t ð]‚¾kz™wk [t… h[tu.

(4) B y™u C rƒkŒwyu BC
←→

™u ÷kƒ hu¾tytu y™w¢{u l  y™u m  h[tu.
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(5) (B, RS) y™u (C, RS) h[tu su l  y™u m ™u y™w¢{u ð]‚¾kzðt¤t yÄo‚÷{tk

l  y™u m  ™u D y™u E {tk AuŒu.

(6)  DE
←→

h[tu su ð]‚¾kz™u ƒu r¼Òt rƒkŒwytu A y™u A1 {tk AuŒu.

(7) AB y™u AC (C, RS) h[tu ‚Útt 

1 1,A B A C h[tu.

yt{ ABC∆ y™u 

1A BC∆ {t„u÷t rºtftuý Au.

(3) fýo y™u yuf ƒtsw yt…u÷ ntuÞ ‚uðtu ftxftuý rºtftuý h[tu.

h[™t™t {wvt : (1) BX
uuur

 h[tu.

(2) (B, RS) h[tu  fu su BX
uuur

 ™u C {tk AuŒu.

(3) BC  ™wk {æÞ®ƒŒw O h[tu.

(4) (O, OB) h[tu.

(5) (B, PQ) h[tu  su (O, OB) ™u A {tk AuuŒu.

(6)  ,BA AC h[tu.

yt{. BAC∆  {t„u÷tu rºtftuý Au.

«&™ - 5 (çt)    ™e[u yt…u÷ Œt¾÷t øtÛttu.

(1) x4 + y4 α  x2 y2 

‚tu Ët.fhtu fu x α  y.

x4 + y4 α  x2 y2 

‚tu x α  y.

4 4

2 2

4 4

2 2

(

1

2

22

x x
k k

x y

x y k

x y

+
= =

+ =

þq.y.)

�k�u  �tsyw u  ðzu �wý�tk
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4 2 2 4

4 2 2 4

2 2 2

2 2 2

2 2

2 2

2 2 2 2

2 2 2 2

2

2

2

2

2 2

22

( ) 2

2( )

2
. [ 2]

2

1

1

2 1

12

1

1

1
[

1

x x y y K

Kx x y y

x y K

Kx y

x y K
m k

Kx y

x y x y m

mx y x y

x m

my

x m

my

x m
n

y m

→
+ + +=

−− +
+ +=

−−
→

+ += = ≠ ±
−−

→
+ + − +=

−+ − +
+=
−

+
=

−

+∴ = =
−

Þt�u  rðÞtu� ÷ u�tk

ð�o{¤q ÷ u�tk

Þtu� rðÞt�u  ÷ u�tk

ð� o {¤q  ] [ 1]

[ ]

m

x ny n

x yα

≠ ±

∴ = =
∴

÷ �u tk

þq.y.

(2) ( ) ( )2
2 23 4 3 45 0x x+ − + − =

WfuÕt ~ttuÄtu.

(3)

∆ ABC Bttk B∠ ftx¾qýtu A.u  
AB=5x, BC=3x-1 òu rºtftuý™wk 25 [tu. yuf{ ntuÞ ‚tu ‚u™e ƒÄe ƒtsw™t {t… þtuÄtu.

∆ ABC Ltwk ûtuºtV¤ = 

1

2
 AB x BC

( ) ( )2

2

2 23 4 3 45 0

23

4 45 0

( 9) ( 5) 0

9 5

2 23 9 3 5

3 2 9 3 2 5

2 9 3 8 2 0

22 6 8
1 1
3 4

x x

mx

m m

m m

m or m

x x
x x x x

x x x

x x

x x

+ − + − =

∴ + =

∴ − − =
∴ − + =
∴ = = −

∴ + = ∴ + = −

∴ + = ∴ + = −
∴ = − ∴ + =

−∴ = ∴ =

−= =

÷ �u t,k
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2

2

2

2 2 2

2 2

25 2 5 (3 1)

50 5 (3 1)

10 3

3 10 0

3 6 5 10 0

( 2) (3 5) 0

5
3

2

5 5 2 10

3 1 3(2) 1 6 1 5

10 5

100 25

125

5 5

x x

x x

x x

x x

x x x

x x

x

x

AB x

BC x

AC AB BC

AC

∴ × = −
∴ = −
∴ = −
∴ − − =
∴ − + − =
∴ − + =

−∴ ∴ =

∴ =
= = × =
= − = − = − =

= +
= +
= +
=

=

x = 2

�tsw� kw{t � Éý � ntuE þfu

(4)

2
2

1 1
2 x 3 x 1

xx
   + − + =      

 Lttu R Bttk WfuÕt Btu¤Ôttu.

2

2

2

2

2

2 2

2 2

2 2

2

2( 2) 3 1 0

2 4 3 1 0

2 3 5 0

2 2 5 5 0

2 ( 1) 5( 1) 0

1 0 2 5 0

1 5/

1 2 2 5

1 0 2 5 2 0

4 2 4 2 0

1 4(1) (1) ( 2) (2 1) 0

11 4 2 2
3 0

m m

m m

m m

m m m

m m m

m m

m m

x x x x

x x x x

b ac x x x

x x

x x

R

∴ − − − =
∴ − − − =
∴ − − =
∴ + − − =
∴ + − + =

+ = − =
∴ = − =
∴ + =− ∴ + =
∴ + + = ∴ − + =
∆ = − ∴ − − + =
= − ∴ − − =

= − ∴ = =

= − <
{t k  Wfu ÷ �Úte.

2
2

2 2
2

1 1
2 3 1 0

1 1
2

x x
xx

x m x m
x x

   + − + − =      
   ∴ + = + = −      

�tu  ÚttÞ.
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«&™ - 5 (f) ™e[u yt…u÷ Œt¾÷t øtÛttu.

(1) ∆ ABC Bttk A-M-B  yLtu A-N-C ítÚtt MN P BC Au. òu AM=6, MN = 7.5, AB = 8 ntuGt íttu

BC ~ttuÄtu. ∴ ∆ ABC Bttk A-M-B  yLtu A-N-C

6 7.5

8
6 7.5 8

75 8

10 6
100

10
10

AM MN

AB BC

BC
BC

BC

BC

BC

∴ =

∴ =

∴ × = ×
×∴ =
×

∴ =

∴ =

(2) ∆ ABC ∆: PQR, QR = 15.4, BC = 11.2 yLtu ∆ PQR, Ltwk ûtuºtV¤  121 ntuGt íttu 

∆ ABC Ltwk ûtuºtV¤

~ttuÄtu.

∆ ABC ∆: PQR

2

2

2

2

11

(11.2)

121 (15.4)

11.2 11.2

121 15.4 15.4

121

ABC BC

PQR QR

ABC

ABC

PQR

∆
∴ =

∆
∆

∴ =

∆ ×∴ =
×

∴ ∆ =

� kw ûtuº tV¤

� wk ûtºu tV¤

� kw ûtºu tV¤

� wk ûtuº tV¤

� wk ûtºu tV¤
8112× 112×

8

4154 4154×

14 14

64=

(3)

∆ ABC {tk AM   BtæGtøtt Au. òu AB2+AC2 = 290 yLtu BC=16 ntuGt íttu  AM ~ttuÄtu.

∴yu…tu÷tur™ÞË™tk «{uÞ y™wËth

2 2 2 2

2 2

2

2

2

2

2

2

2( )

290 2 2(8)

290 2 2(64)

290 2 128

290 128 2

162 2

162

2
81 9

A B AC A M BM

AM

AM

AM

AM

AM

AM

AM AM

+ = +
∴ = +
∴ = +
∴ = +
∴ − =
∴ =

∴ =

∴ = ∴ =
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(4) ∆ ABC Bttk ∠ A ™tu rîÇttsf AD
uuur

 Au ítÚtt  D∈ BC  Au. òu  AB = 6, AC = 9 yLtu  BD = 4 ntuGt íttu

BC ~ttuÄtu. ∆ ABC Bttk ∠ A ™tu rîÇttsf AD
uuur

 Au ítÚtt B-D-C Au.

6 4

9
4 9

6
6

4 6

10

AB BD

AC DC

DC

DC

DC

BC BD DC

BC

BC

∴ =

∴ =

×
∴ =

∴ =
∴ = +
∴ = +
∴ =

(5) ∆ ABC Bttk ∠ B ftxftuÛt Au. BM  ÔtuÄ Au. òu AB = 20  , AM = 4 ntuGt íttu  CM ~ttuÄtu.

2

2( 20) 4

20 4

5

5 4

1

A B AM AC

AC

AC

AC

A M C

AC AM CM

CM

CM

= ×

∴ = ×
∴ = ×
∴ =

− −
∴ = +
∴ = +
∴ =

nðu 

«&™ - 5 (z) {tøÞt {wsƒ sðtƒ yt…tu.

(1) yuf ~tkfwLtwk ÄLtV¤ 1570 ÄLt Ëu.Bte. Au. òu ítuLte  ŸåttE 15 Ëu.Bte. ntuGt íttu ~tkfwLte rºtßGtt ~ttuÄtu.

~tkfwLtwk ÄLtV¤ =

21
1570

3
r hπ =

(

3.14π =
)

2

2

2

2

1
1570

3
1

3.14 15 1570
3

1570 3 100

15 314

100

10

r h

r

r

r

r

π∴ =

∴ × × × =

× ×∴ =
×

∴ =
∴ = Ë.u {e.
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(2) yuf ~tkfw yLtu yÄoøttu¤tLte ÃttGttLte rºtßGtt y™u ÎtLtV¤ Œ~ttoÔtíte ËkÏGttytu ËhÏte Au. íttu ~tkfwLte QkåttE yLtu

rºtßGttLttu øtwÛttu¥th ~ttuÄtu.

þkfw™wk ½™V¤ = yÄo „tu¤t™wk ½™V¤

2 31 2

3 3
2

2

1
: 2 :1

r h r

h r

h

r
h r

π π∴ =

∴ =

∴ =

∴ =

(3) øttu¤tLte Ôt¢ËÃttxeLtwk ûtuºtV¤  616 åttu.Ëu.Bte. ntuGt íttu ítuLte rºtßGtt ~ttuÄtu.

øttu¤tLte Ôt¢ËÃttxeLtwk ûtuºtV¤ = 

24 rπ

2

2

2

4 22
616

7
616 7

4 22
49

7

r

r

r

r

×
∴ = ×

×∴ =
×

=
∴ = Ëu.{e.

(4) yuf åttuhËLtt rÔtfÛtoLte ÕtkçttE 8 Au. íttu ítuLte çttswLte ÕtkçttE ~ttuÄtu.

Äthtu fu, ABCD [tuhË A.u

AB = BC = 8

ABC∆ {tk …tÞÚtt„tuhË «{uÞ {wsƒ

2 2 2

2 2 2

2

2

8

2 64

32

4 2

AB BC AC

x x

x

x

x

+ =
∴ + =
∴ =
∴ =

∴ =

«&™ - 5 (E) {tkøÞt {wsƒ sðtƒ yt…tu.

(1)

»AB yLtu 

»AC  yu P furLÿít Ôtítwo¤Lttk yufYÃt åttÃt Au. òu

P yu  BAC∠ Ltt ykŒhLtt ÇttøtBttk ntuGt íttu Ëtrçtít fhtu fu AP
uuur

 yu BAC∠  Lttu rîÇttsf Au.

…ût :

»AB
y™u 

»AC
 yu P furLÿít Ôtítwo¤Ltt yufYÃt åttÃt Au. P yu BAC∠ ™t ykŒh™t ¼t„{tk Au.

ËtæÞ : AP
uuur

 yu 

BAC∠
 ™tu Âî¼tsf Au.

ytf]r‚ :
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Ëtrƒ‚e :

»AB y™u 

»AC  yu P furLÿ‚ ð‚wo¤™t yufY… [t… Au. (…ût)

AB AC≅  («{uÞ 19)

APB∆  y™u APC∆ {tk

1

AP AP

BP CP

AB AC

≅

≅

≅

(Ët{tLÞ)

(yufs ð�ow¤o �e rº tßÞt)

(� rhýt{ ( )

APB APC

m BAP m CAP

∴ ↔
∠ = ∠
Ë�k ��t yufY ��t Au .(�t.�t.�t.)

y™u  rƒkŒw P yu BAC∠ ™t ykŒh™t ¼t„{tk Au.  (…ût)

AP BAC∴ ∠
uuur

yu �tu  Âî¼tsf A.u

(yÚtðt)

«&™ - 5 (E) LteåtuLtt «§Lttk sÔttçt ytÃttu.

(1) (P,7) Lttu ÔGttË AB  ntuGt íttu AB  Ltwk BttÃt ~ttuÄtu. sðtƒ : 14 yuf{

(2) “r- rºtßGttÔtt¤t Ôtítwo¤Bttk yÄoÔtítwo¤Lte ÕtkçttE fuxÕte ÚttGt ? sðtƒ : rπ

(3) (P,r) Ltu øtÛtLte Çtt»ttBttk ÕtÏttu. sðtƒ :  { }/ ,A PA r A α= ∈ Ë{� ÷

(4)  “yuf s Ôtítwo¤Lttk çtu yÄoÔtítwo¤Lte yLtwYÃt SÔttytu yufYÃt ntuíte LtÚte.’’ -rÔtÄtLt Ëtåtw Au fu Ïttuxw ítu sÛttÔttu.

sðtƒ : rðÄt™ ¾tuxwk Au.

(5) Ôtítwo¤Lte ÔGttÏGtt ÃthÚte fE çttçtíttu MÃtü ÚttGt Au ? 

sðtƒ : (1) ð‚wo¤ Ë{‚÷eÞ ytf]r‚ Au.

(2) ð‚wo¤™wk fuLÿ ð‚wo¤™t Ë{‚÷{tk ntuÞ Au …ý ‚u ð‚wo¤™wk ®ƒŒw ™Úte.

(6)  Ôtítwo¤Lte rºtßGtt suxÕte ÕtkçttELte SÔttÚte çtLtíttu åttÃt fuLÿ ytøt¤ fuxÕtt yk~tLttu ÏtqÛttu ytkíthu ?   sðtƒ : 600


