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K¡»a tiuaiwfŸ

 |A |≠ 0, vÅš A xU ó¢áak‰w nfhit mÂ k‰W«  y |A| = 0, vÅš A xU ó¢áa¡nfhit mÂ.

 A-‹ ïiz¡fhuÂ mÂÆ‹ Ãiu Ãuš kh‰W mÂ  A-‹ nr®¥ò mÂ vd tiuaW¡f¥gL»wJ 

(adj  A).
 AB = BA = In, vÅš mÂ B A-‹ ne®khW mÂ vd¥gL«.

 xU rJu mÂ¡F ne®khW ïU¥ã‹ mJ xUik¤j‹ik thŒªjjhF«.
 A  xU ó¢áak‰w¡ nfhit mÂ vÅš k£Lnk A–1 fhz ïaY«.

 ó¢áa¡ nfhit mÂ¡F ne®khW fhz ïayhJ.

 A  v‹gJ ó¢áak‰w¡ nfhit mÂ k‰W«  AB = AC vÅš, B = C (ïlJ Ú¡fš Éâ).

 A v‹gJ ó¢áak‰w nfhit mÂ k‰W« BA = CA vÅš, B = C (tyJ Ú¡fš Éâ).

 A k‰W« B  v‹gd n, tÇiríila ó¢áak‰w nfhit mÂfŸ vÅš 
        (adj AB) = (adj  B) (adj  A)
 xU rJu mÂ A-¡F   AAT = ATA = I·vÅš, A MdJ br§F¤J mÂ vd¥gL«.

 A, B v‹w ïU xnu tÇiríila mÂfËš VjhtJ X® mÂia bjhl¡fÃiy cUkh‰w§fŸ 

_y« k‰w mÂahf¥ bgw KoíbkÅš, Aí« Bí« rkhd mÂfŸ v‹wiH¡f¥gL« (A∼B).
 x® mÂÆš mid¤J ó¢áa ÃiufS« mÂÆ‹ mo¥gFâ Ãiufshf mikªJ, vªjbthU 

ÑœtÇir - ÃiuÆ‹ Kjš ó¢áak‰w cW¥ghdJ mªÃiu¡F nkyhf mikªJ ÃiufŸ 

x›bth‹¿‹ Kjš ó¢áak‰w cW¥ã‰F tyJòwkhf mikªjhš m›tÂahdJ Ãiu - VWgo 

toÉš ïU¡F«.

 X® mÂ A- ï‹ ju« v‹gJ mj‹ ó¢áak‰w á‰wÂ¡ nfhitÆ‹ c¢r tÇirahF« [r(A)].
 Ãiu VWgo toÉYŸs X® mÂÆ‹ mÂ¤ju« m¥ó¢áa ÃiufË‹ v©Â¡ifahF«. 
 X® myF mÂÆš xnu xU bjhl¡f Ãiy cUkh‰w¤âdhš »il¡F« mÂia bjhl¡f Ãiy 

mÂ vd tiuaW¡f¥gL»wJ. xU tÇir¡»ukkhd bjhl¡fÃiy¢ braÈfis¡ bfh©L 

x›bthU ó¢áak‰w nfhit mÂÆid X® myF mÂahf cUkh‰w« brŒayh«.

 XU neÇa¢ rk‹gh£L¤ bjhF¥ghdJ FiwªjJ xU Ô®î bg‰¿Uªjhš, bjhF¥ghdJ 

xU§fikîilaJ vd¥gL«.

 xU Ô®î Tl bgwÉšiybaÅš bjhF¥ghdJ xU§fikt‰wJ vd¥gL«.

1
m¤âaha«

mÂfŸ k‰W« 

mÂ¡nfhitfË‹ 

ga‹ghLfŸ
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 vd m¿nth«.

gÆ‰á  1.3

1. ã‹tU« neÇa¢ rk‹gh£L¤ bjhF¥òfis 

ne®khW mÂ fhzš KiwÆš Ô®¡f:

 (i) 2x + 5y = – 2, x + 2y = – 3
 (ii) 2x – y = 8, 3x + 2y = – 2 [ãoV - 3]

 (iii) 2x + 3y – z = 9, x + y + z = 9, 3x – y – z = –1
 (iv) x + y + z – 2 = 0, 6x – 4y + 5z – 31 = 0, 
   5x + 2y + 2z = 13.
Ô®î : (i) 2x + 5y = – 2, x + 2y = – 3
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 \ Ô®îfz« {–11, 4}.

 (ii)  2x – y = 8, 3x + 2y = – 2
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F¿¥ò  : adj (adj A)  = |A| n–2 A = |A|.A
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ãoV khâÇ Édh- Éil

1 kâ¥bg©

1. A, B v‹gd br§F¤J mÂfŸ vÅš,  

(AB)T  (AB) v‹gJ   [ãoV - 1]

(1) A (2) B (3) I (4) AT

 [Éil :  (3) I]
F¿¥ò  : AAT = ATA = I
   BBT = BTB = I
  (AB)T(AB) = BTAT (AB) 
   = BT (ATA)B
   = BT (IB) = I

2 kâ¥bg©fŸ
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cos sin
sin cos

q q
q q
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ÃWîf. [ãoV - 1]
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5 kâ¥bg©fŸ

1. 4x + 3y + 6z = 25, x + 5y + 7z = 13.  
2x + 9y + z = 1 vD« rk‹ghLfË‹ bjhF¥ò 

xU§fikî cilajhf v‹gij MuhŒf. 

xU§fikî cilajhÆ‹ mt‰iw¤ Ô®¡f.

  [ãoV - 1]
Ô®î : ÉÇîgL¤j¥g£l mÂia VWgot tot¤â‰F 
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K¡»a tiuaiwfŸ

 xU fy¥bg©Â‹ br›tf tot« x + iy MF«. ï§F x v‹gJ fy¥bg©Â‹ 

bkŒ¥gFâ k‰W« y v‹gJ f‰gid gFâ.

 z1 = z2 ¡F njitahdJ« nghJkhdJkhd Ãgªjid Re (z1) = Re (z2) k‰W«  
Im (z1) = Im (z2)

fy¥bg©fË‹ g©òfŸ :

T£liy bghW¤J

 z1, z2 ,  k‰W«  z3  v‹w VnjD« _‹W fy¥bg©fŸ

 (i) milî¥ g©ò (z1 + z2 xU fy¥bg©) (ii) gÇkh‰W g©ò (z1 + z2 = z2 + z1)
 (iii) nr®¥ò g©ò (z1 + z2) + z3 = z1 + (z2 + z3) (iv) T£lš rkÅ (z + 0 = 0 + 2 = z)
 (v) T£lš ne®khW (z + – z) = (– z + z) = 0
 bgU¡fiy bghW¤J :

 (i) milî¥ g©ò (z1 z2 -í« xU fy¥bg©) (ii) gÇkh‰W¥ g©ò (z1 z2 = z2 z1)
 (iii) nr®¥ò¥ g©ò (z1 z2) z3 = z1 (z2 z3) (iv) bgU¡fš rkÅ (z1 . 1 = 1. z1 = z1)
 (v) bgU¡fš ne®khW z.w = w.z = 1 Þ w – z–1

 g§Ñ£L Éâ (T£lÈ‹ nkš bgU¡fÈd g§Ñ£L Éâ)

  z1 (z2 + z3) = z1 z2 + z1 z3 nkY«, (z1 + z2) z3 = z1 z3 + z2 z3

 x + iy ïiz fy¥bg© x – iy

 z = x + iy vÅš |z| = x y2 2+
 |z – z0| = r v‹w t£l¤â‹ rk‹ghL ï§F z0 v‹gJ Ãiyahd fy¥bg© k‰W« r v‹gJ 

z ÈUªJ z0 ¡fhd öu« v‹f.

 z = x + iy -‹ JUt tot« z = r (cos θ + i sin θ) ï§F r = x y2 2+  k‰W« tan θ = 
y
x

.

okhŒtÇ‹ nj‰w« :

 bfhL¡f¥g£l fy¥bg© cos θ + i sin θ k‰W« n v‹w KG v©Â‰F 

(cos θ + i sin θ)n = cos nθ + i sin nθ.

 z1/n = r1/n cos sinq p q p+æ
è
ç

ö
ø
÷ +

+æ
è
ç

ö
ø
÷

é

ë
ê

ù

û
ú

2 2k
n

i k
n , k = 0, 1, 2,……n – 1.

2
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 z z r- <0  MdJ t£l¤â‹ cŸgFâÆš cŸs òŸËfis¡ F¿¡»wJ.

 z z r- >0 MdJ t£l¤â‹ btË¥gFâÆš cŸs òŸËfis F¿¡»wJ.

 arg (z1 z2) = arg z1 + arg z2 

 arg z
z

1

2

æ

è
ç

ö

ø
÷  = arg z1 – arg z2

 arg (zn) = n arg z
 cos θ + i sin θ -‹ k‰bwhU tot« cos (2kπ + θ) + i sin (2kπ + θ), k Î Z MF«.

ôyÇ‹ N¤âu« :

 eiθ = cos θ + i sin θ mšyJ z = reiθ

 z = r (cos θ + i sin θ) vÅš z–1 = 
1
r

icos sinq q-( )

 z1 z2 = r1 r2 [cos (θ1 + θ2) + i sin (θ1 + θ2)]

 
z
z

1

2
 = 

r
r

i1

2
1 2 1 2cos sinq q q q-( ) + -( )éë ùû

 (cos θ – i sin θ)n = cos nθ – i sin nθ A (cos θ + i sin θ)–n = cos nθ – i sin nθ
 (cos θ – i sin θ)–n = cos nθ + i sin nθ A sin θ + i cos θ = i (cos θ – i sin θ)
 1 + ω + ω2 + ……. + ωn – 1 = 0

ï§F w v‹gJ x‹¿‹ n- M« go _y« 1 – ω.ω2 ….ωn–1 = (–1)n–1; ωn – k = ω–k = w( )k
 0 ≤ k ≤ n – 1

gÆ‰á 2.1

 ã‹tUtdt‰iw RU¡Ff :

 1. i1947 +i1950 2. i1948 −i−1869

 3. in

n−
∑
1

12

 4. i
i

59
59+ 1  [Hy  - 2019]

 5. i i2 i3.... i2000 6. in

n

+50

1

10

−
∑   

Ô®î : 1.  i1947 +i1950

   i1947 + i1950 = i1944. i3 + i1948. i2 

   [1944 v‹gJ 4 -‹ bgU¡fš, 1948 
 v‹gJ nkY« 4 - ‹ bgU¡fš]

   = (i4)486 . i2 . i1 + (i4)487 . i2 [i4 = 1]

   = (1486) (–1) (i) + (1)487 (–1) [i2 = –1]

   = –i –1 = –1 –i

 2.   i1948 – i–1869

    = (i4)487 – [i–1868 . i–1]

    = 1 1 1487 4 467 4- ( )é
ëê

ù
ûú

=éë ùû
-

i
i

i.  

    = 1 1- -( )éë ùû. i  [ i–1 = 1
i

 = –i]

 [1 -‹ vªj mL¡F« 1 MF«]
    = 1 + i

 3. in

n−
∑
1

12

   in

n=
å

1

12

 = (i1 + i2 + i3 + i4) + (i5 + i6 + i7 + i8) 

  + (i9 + i10 + i11 + i12)
   = (i – 1 –i + 1) + (i4+1 + i4+2 + i4+3 + (i4)2) + 

 (i8+1  + i8+2 + i8+3 + (i4)3)
   = 0 + (i +i2 + i3 +i4) + (i1 + i2 + i3 + i4)
 [ i2 = –1, i3 = –i, i4 = 1]
   = 0 + (i –1 –i + 1) + (i –1 –i + 1)
   = 0 + 0 + 0 = 0

 4. i
i

59
59+ 1

   i4×14+3 + i–(4×14+3)

   = (i4)14 . i3 + (i4)–14 . i–3

   = 1. i3 + 1.i–3 [ i4 = 1]
   = –i + i = 0 [ i3 = –i k‰W« i–3 = i]
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  p
4 1

1 1 1
 tan tan tan- - -- =

-
+

æ

è
ç

ö

ø
÷

é

ë
ê

ù

û
úx y x y

xy

 Þ 

( )
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x y xy
x x

x x y y
x x

+ -( ) -
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è
çç

ö

ø
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+( ) + -( )
+( )

æ

è

ç
ç

ö

ø

÷
÷

2 1
2

2 1
2

 = tan p
4  = 1

 Þ 
x y xy

x x y y
+( ) -( ) -

+( )+ -( )
2 1

2 1
 = 1

 Þ – x + 2y – 2 = x2 + 2x + y2 – y
 Þ x2 + 2x + y2 – y + x – 2y + 2 = 0
 Þ x2 + y2 + 3x – 3y + 2 = 0
 vdnt Ã%ã¡f¥g£lJ.

gÆ‰á 2.8

1. ω ≠ 1 v‹gJ x‹¿‹ _‹wh« go_y« 

vÅš 
a b c

b c a

a b c

c a b

+ +
+ +

+
+ +
+ +

w w
w w

w w
w w
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2
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2  = – 1 vd 

ÃWîf.
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b c a
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2. 3
2 2
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3
5 5

+
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è
ç

ö

ø
÷ + -

æ

è
ç
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ø
÷ = -i i  vd¡fh£Lf.
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3

2 2
+
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è
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è
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ö
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+
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 vdnt Ã%ã¡f¥g£lJ.

3.  
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  z = sin cosp p
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8. |3z – 5| = 3 |z + 1| ï§F z = x + iy vÅš z-‹ 

Ãak¥ghij fh©f.

Ô®î :  bfhL¡f¥g£l |3z – 5| = 3 |z + 1|
 Þ  |3 (x + iy) – 5| = 3 |x + iy + 1|
 Þ  |(3x − 5) + 3y| = 3 |(x + 1) + iy|

 Þ  3 5 32 2x −( ) +  = 3 x y+( ) +



1 2 2

 ïUòwK« t®¡f¥gL¤j »il¥gJ,
  (3x – 5)2 + 9 = 9 [(x + 1)2 + y2]
 Þ  9x2 – 30x + 25 + 9 = 9 [x2 + 2x + 1 + y2]
 Þ  48x – 16 = 0
 Þ  3x – 1 = 0

9. Re z

z i

+
−

1





 = 0 vÅš z-‹ Ãak¥ghijia 

fh©f.

Ô®î :  z = x + iy Þ z  = x + iy v‹f.

 \ z
z i

+
−

1  = 
x iy
x iy i

− +
− −

1
 = 

x iy
x i y

+( ) −
− +( )

1
1

 = 
x iy

x i y
x i y
x i y

+( ) −
− +( ) ×

+ +( )
+ +( )

1
1

1
1

 bkŒ gFâia k£L« nj®ªbjL¡f »il¥gJ,

 
x x y y

x y
+( ) + +( )

+ +( )
1 1

12 2  = 0

 Þ x (x + 1) + y (y + 1) = 0
 Þ x2 + x + y2 + y = 0 v‹gJ z ‹ Ãak¥ghij.

10.  
a i

a i

+( )
−

2

2
 = p + iq vÅš, p2 + q2 = 

a i

a

2 +( )
+

2

24 1
  

vd¡fh£Lf.

Ô®î :  bfhL¡f¥g£l p + iq = a i
a i
+( )

−

2

2
 ...(1)

 ïUòwK« ïiz vL¡f »il¥gJ, 

 p – iq = a i
a i
−( )

+

2

2
 ...(2)

 (1) k‰W« (2) I bgU¡f »il¥gJ,

 (p + iq) (p – iq) = a i
a i

a i
a i

+( )
−

×
−( )

+

2 2

2 2

 p2 + q2 = a i a i

a

+( ) −( )





+

2

24 1
 = a

a

2 2

2

1
4 1

+( )
+

 vdnt Ã%ã¡f¥g£lJ.

5 kâ¥bg©fŸ

1. 1, ω, ω2 x‹¿‹ K¥go _y§fŸ vÅš  
(1 + 5ω2 + ω4) (1 + 5ω + ω2) (5 + ω + ω5)  
= 64·vd¡fh£Lf.

Ô®î :  LHS = (1 + 5ω2 + ω4)(1 + 5ω + ω2)(5 + ω + ω2)
            = (1 + 5ω2 + ω) (1 + 5ω + ω2) (5 + ω + ω2) 
 [ ω4 = ω3 . ω1 = ω]
 = (1 + ω + 5ω2) (1 + ω2 + 5ω) (5 + ω + ω2)
 = (−ω2 + 5ω2) (−ω + 5ω) (5 – 1)
 = (4ω2) (4ω) (4) = 64 ω3= 64 (1) = 64[ ω3 = 1]
 = RHS   vdnt Ã%ã¡f¥g£lJ.

2. i

i

i

i

+
− +







+ −

+







3
3

3
3

2 2ω ω

 = –1·vd¡fh£Lf.

Ô®î :  LHS = 3
3

3
3

2 2
+
−







+ −

+







i
i

i
i

ω ω

 = 3
3

3
3

3
3

3
3

2 2
+
−

× +
+







+ − +

+
× −

−







i
i

i
i

i
i

i
i

ω ω

 = 3 1 2 3
3 1

3 1 2 3
3 1

2 2
− +

+






+ − + +

+






i i

ω ω

 = 2 2 3
4

2 2 3
4

2 2
+





+ − +





i i

ω ω

 = 
1 3

2
1 3

2

2 2
+





+ − +





i i

ω ω

 = − − −

















+ − +









1 3
2

1 3
2

2 2
i i

ω ω

 = (–ω2)2ω + (ω)2ω

 [ ω = − +1 3
2
i , ω2 = − −1 3

2
i ]

 = ω4ω + ω2ω

 = (ω3)133 . ω1 + (ω3)66 . ω2

 = 1.ω + 1.ω2 [ 1 + ω + ω2 = 0 k‰W« ω3 = 1]
 = ω + ω2 = –1 = RHS   vdnt Ã%ã¡f¥g£lJ.
3. rÇgh®¡f 

 (i) 2 arg (–1) ¹ arg (–1)2 
 (ii) arg (1 + i) + arg (1 – i) = arg [(1 + i) (1 – i)]
Ô®î : (i) 2 arg (–1) ¹ arg (–1)2

   LHS = 2 arg (–1)
    = 2 arg (cos p + i sin p) = 2p
   RHS = arg (–1)2 = arg (1) 
    = arg (cos q +i sin q) = 0
   \ LHS ¹ RHS.
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3
m¤âaha«

rk‹gh£oaš

K¡»a tiuaiwfŸ

 ax2 + bx + c = 0 v‹w ïUgo¢ rk‹gh£o‰F,
 (i)  D = b2 – 4ac > 0 vd ïUªjhš k£Lnk _y§fŸ bkŒahfî« k‰W« bt›ntwhfî«, 

ïU¡F«.

 (ii) D = b2 – 4ac < 0 vd ïUªjhš k£Lnk ïUgo¢ rk‹gh£o‰F bkŒ Ô®îfŸ ïU¡fhJ.

mo¥gil ïa‰fÂj¤ nj‰w« :

 go n ≥ 1 vd cŸs x›bthU gšYW¥ò¡ nfhit rk‹gh£o‰F« Fiwªjg£r« xU  

_ykhftJ C-š ïU¡F«.
ïiz¡ fy¥bg© _y¤ nj‰w« :

 bkŒba© bfG¡fSila xU gšYW¥ò¡ nfhit rk‹gh£o‰F z0 xU fy¥bg© _y« vÅš, 

mj‹ ïiz¡ fy¥bg© mjhtJ, z0  - « _ykhf ïU¡F«.
 p k‰W« q v‹git É»jKW v©fshfî« q  v‹gJ É»jKwh v© vdî« bfhŸf. X® 

ïUgo¢ rk‹gh£o‹ xU _y«  p + q  vÅš  p – q  v‹gJ« mnj ïUgo¢ rk‹gh£o‹ 

_ykhf mikí«. 

 
p + q v‹gJ gšYW¥ò¡nfhit¢ rk‹gh£o‹ _y« vÅš p – q ,– p + q , k‰W«  –
p   – q  M»aití« mnj gšYW¥ò¡ nfhit rk‹gh£o‹ _y§fshfmikí«.

 bfG¡fË‹ TLjš p(x) = 0 vÅš p(1). p(x) -‹ xU _y«1 MF«.

 x‰iw¥goíŸs cW¥òfË‹ bfG¡fË‹ TLjY« ïu£il¥ goíŸs cW¥òfË‹ bfG¡fË‹ 

TLjY« rkkhf ïU¡FbkÅš –1 , p(x)-‹ _ykhF«.
É»jKW _y¤nj‰w« :

 KG v©fis¡ bfG¡fshf¡ bfh©l xU gšYW¥ò¡ nfhit¢ rk‹ghL an x
n + .....+ a1x

n + a0 

v‹f. (ï§F an ≠ 0 k‰W« a0 ≠ 0 , gšYW¥ò¡ nfhit¢ rk‹gh£o‹ xU _y«
p
q  (ï§F (p, q) 

= 1) vÅš, a0- fhuÂ p  Mfî« an-‹ fhuÂ q Mfî« ïU¡F«.

jiyÑÊ gšYW¥ò¡ nfhit :

 n-« go cŸs p(x) vD« xU gšYW¥ò¡ nfhit jiyÑÊ gšYW¥ò¡nfhit vÅš Ñœ¡fhQ« 

T‰WfËš x‹W bkŒahF«.

 (i) p(x) = xn p
x
1




   (ii) p(x) = – xn. p

x
1






 x j + 1 -‹ bfGî« xj-‹ bfGî« mšyJ xj–1-‹ bfGî« xj-‹ bfGî« bt›ntW F¿fnshL 

ïUªjhš, p(x) vD« gšYW¥ò¡nfhitÆš  x -‹, j -tJ mL¡»š bfG¡fË‹ F¿fËš xU 

kh‰w« ÃfG« vd¥gL«.
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ÃidÉš bfhŸs nt©oa N¤âu§fŸ 
 ïUgo¢ rk‹gh£o‰fhd Éa£lhÉ‹ N¤âu§fŸ

ax2 + bx + c = 0  vD« ïUgo rk‹gh£o‹ _y§fŸ α k‰W« β vÅš α + β = – b
a

 k‰W«  

α β = c
a

nkY«,  x2 – x (_y§fË‹ TLjš) + _y§fË‹ bgU¡f‰ gy‹ = 0
 K¥go gšYW¥ò¡nfhit¢ rk‹gh£o‰fhd Éa£lhÉ‹ N¤âu«.

x2 - ‹ bfG = –(α + β + γ) ï§F  α , β, γ _y§fŸ

x - ‹ bfG = α β + β γ + γα k‰W« kh¿È cW¥ò = – α β γ
 go n > 3 cila gšYW¥ò¡ nfhit rk‹gh£o‰fhd Éa£lhÉ‹ N¤âu«

xn–1 -‹ bfG = Σ1 = –Σα1;                       x
n–2 -‹ bfG  = Σ2 = Σ  α1 α2

xn–3 -‹ bfG = Σ3 = Σ  α1 α2 α3 ;              x -‹ bfG = Σn–1 = (–1)n–1 Σ α1 α2 ....... αn–1

x0 -‹ bfG = kh¿È = Σn = (–1)n α1 α2..... αn.

ã‹tU« T‰WfËš x‹W bkŒ vÅš anx
n + an–1 x

n–1+...... + a1x + a0 = 0 (ï§F an ≠ 0) v‹w 

gšYW¥ò¡nfhit¢ rk‹ghL jiyÑÊ gšYW¥ò¡nfh¥ig¢ rk‹ghL vd¥gL«.

(i)   an = a0, an-1 = a1, an–2 = a2,......                         (ii)   an = – a0, an-1 = – a1, an–2 = –a2,.......

bl°fh®£nl Éâ :

 p(x) vD« bkŒba©fiz bfG¡fshf¡ bfh©l p(x) vD« xU gšYW¥ò¡nfhitÆ‹ Äifba© 

ó¢áakh¡»fË‹ v©Â¡if p k‰W« p(x) -‹ bfG¡fË‹ F¿ kh‰w§fË‹ v©Â¡if s 
vÅš, s – p v‹gJ xU Fiwa‰w ïu£il¥gil KG v©zhF«.

gÆ‰á 3.1

1. xU fd¢ rJu¥ bg£oÆ‹ g¡f§fis  
1, 2, 3 myFfŸ mâfÇ¥gjhš fd¢rJu¥ 

bg£oÆ‹ bfhŸsitÉl 52 fd myFfŸ 

mâfKŸs fd¢ br›tf« »il¡»wJ 

vÅš, fd br›f¤â‹ bfhŸsit¡ fh©f.

Ô®î :   fd¢ br›tf¤â‹ Ús« k‰W« mfy«  
x + 1, x + 2, k‰W« x + 3 

 [ 1, 2, 3 myFfŸ mâfÇ¥gjhš]
 nkY« bfhŸssî = V + 52 
 [V v‹gJ mâfÇ¥gjhš 52]
	 \		 V + 52 = (x + 1) (x + 2) (x + 3) ----(1)
 ⇒ V = (x + 1) (x + 2) (x + 3) – 52
 ï§F α = –1, β = –2, γ = –3
 ⇒	V =  x3 – x2 (α + β + γ) + x (αβ + βγ +γα) 

 – α β γ – 52
 ⇒	V = x3 – x2 (–1 –2 –3) + x (2 + 6 + 3) 
 – (–1) (–2)(–3) – 52
 ⇒	V = x3 – x2 (–6) + x(11) + 6 – 52.

 ⇒	x3 = x3 + 6x2 + 11x + 6 – 52 

11

23 –12

–276

23
6

−12
6

23
6

2−

  ⇒ 0 6x2 + 11x –46  = 0
  ⇒  (6x + 23)(x – 2) = 0
 ⇒  (6x + 23) (x – 2) = 0
  ⇒	 x = 2

\ fd¢rJu¤â‹ bfhŸssî

= x3 = 23 = 8 fd myFfŸ

 [ x = -23
6

v‹gJ rh¤âaÄšiy x MdJ 

 fd¤â‹ g¡f¤ij F¿¡»wJ]

2. bfhL¡f¥g£l _y§fis¡ bfh©L 

K¥go rk‹ghLfis cUth¡Ff.

 (i) 1,2, k‰W« 3  (ii) 1,1, k‰W« −2 

 (iii) 2, 
1
2

k‰W« 1
Ô®î :  bfhL¡f¥g£l _y§fŸ 1,2 k‰W« 3
 ï§F α = 1, β = 2 k‰W« γ = 3
 α, β, γ  v‹gJ _y§fshf cila xU K¥go 

rk‹ghL

 x3 – (α + β + γ)x2 + (αβ + βγ + γα) x – α β γ = 0
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1 3   0 –3 1
 1   4 4 1
1 4   4  1 0
 –1 –3  -1 
1 3   1   0 

1

–1

 [bjhFKiw tF¤jiy ga‹gL¤â]
	 \	x = 1, – 1 _y§fŸ k‰W« ÛâíŸs fhuÂ  

x2 + 3x + 1

 ⇒		 x = 
− ± −3 9 4 1 1

2
( )( )

 ⇒	 	x = − ±3 5
2

	 \	_y§fŸ 1, –1, 
− + − −3 15

2
3 15

2
, .

6. 4x – 3(2x + 2) + 25 = 0 vD« rk‹gh£il Ãiwî 

brŒí« mid¤J bkŒba©fisí« 

fh©f.  [m.kh.É - 2019]
Ô®î :   4x – 3 (2x+2) + 25 = 0
	 ⇒ (22)x – 3 (2x)(22)+25 = 0
  (2x)2 – 12(2x) + 32 = 0
 ãuâÆL 2x = y
  y2 – 12y + 32 = 0
  (y – 8) (y – 4) = 0
  y = 8, 4
 Ãiy (i) 
 y = 8 vÅš, 2x = 8 ⇒	2x = 23 ⇒	x = 3
 Ãiy (ii)
 y = 4vÅš, 2x = 4 ⇒	2x = 22 ⇒	x = ) 2.
	 \	_y§fŸ 2, 3, –2.

7. 6x4 – 5x3 – 38x2 – 5x + 6 = 0 vD« rk‹gh£o‹ 

xU Ô®î 1
3

vÅš, rk‹gh£o‹ Ô®î fh©f.
  [ãoV - 6]

Ô®î : ïJ ïu£il¥gil ïu©lh« tif jiyÑœ 

rk‹ghlhF«. vdnt ïjid ã‹tUkhW 

kh‰¿ vGjyh«.

 6(x2 + 1
2x

) – 5 (x +
1
x

) – 38 = 0  ...(1)

 ãuâÆL 	x + 
1
x

 = y   ⇒	(x +
1
x

)2 = y2 

 ⇒		 x2 + 1
2x

 + 2 = y2  ⇒	x2 + 1
x

= y2 – 2 

	 \ (1) ÈUªJ, 

  6(y2 –2) – 5y – 38 = 0
	 ⇒ 6y2 – 12 – 5y – 38 = 0

32

–12

–8 –4

	 ⇒         6y2 – 5y – 50  = 0
	 ⇒ (3y – 10) (2y + 5)  = 0

 ⇒		 y = 
10
3

, 
-5
2

 Ãiy (i)

    y  = 
+10

3
vÅš, 

  x + 
1
x

 = 
+10

3
 

–300

–5
–20 +15
−20

6
15
6

  
x

x

2 1+
 = 

+10
3

 

 ⇒		 3x2 + 3  = 10x
  3x2–10x + 3 = 0

  (x–3)(x– 1
3

) = 0 ⇒		x = 3, 1
3

 Ãiy (ii)

   y = – 5
2

 vÅš,

 ⇒	 x + 1
x

 = – 5
2

⇒	
x

x

2 1+
=
-5
2

 ⇒ 2x2 + 2 + 5x = 0 ⇒ 2x2 + 5x + 2 = 0

 ⇒ (x + 2) (2x + 1) = 0 ⇒		x = –2, 
-1
2

	 \ _y§fŸ 3, 
1
3

, –2, 
-1
2

.

gÆ‰á 3.6

1. 9x9 – 4x8 + 4x7 – 3x6 + 2x5 + x3 + 7x2 + 7x + 2 = 0  
vD« gšYW¥ò¡nfhit rk‹gh£o‹ 

mâfg£r rh¤âakhd Äif v© k‰W« 

Fiwba© _y§fË‹ v©Â¡ifia 

MuhŒf.

Ô®î :  p(x) = 9x9 – 4x8 + 4x7 – 3x6 + 2x5 
  + x3 + 7x2 + 7x + 2 = 0 v‹f.

 p(x) ‹ F¿fis ã‹tUkhW vGjyh«:

 +, –, +, –, +, +, +, +, +
 p(x) ¡F 4 Kiw F¿ kh‰w« ÃfœªJŸsJ k‰W« 

p(x)-‹ Äif ó¢áakh¡»fË‹ v©Â¡if 4 

-¡F ÄfhJ.

 nkY« p(– x) = 9(–x)9 – 4(–x)8 + 4(–x)7 – 3(–x)6

 + 2(–x)5 + (–x)3 + 7 (–x)2 + 7(– x) + 2
 p(– x) = – 9x9 – 4x8 – 4x7 – 3x6 – 2x5 – x3 + 7x2  

 – 7x + 2

1   2  3  4
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113

4

K¡»a tiuaiwfŸ

 xU bkŒkâ¥òila¢ rh®ò f - ‹ rh®gf¤âš cŸs mid¤J x-¡F«, xU Äif v© p -I, 

x + p MdJ f -‹ rh®gf¤âš ïU¡FkhW« f(x + p) = f(x) vdî« fhz ïaYkhkdhš, f I 

âU«g rh®ò mšyJ fhyt£l¢ rh®ò v‹ngh«.

 m›thwhd v©fËš Äf¢á¿a v©, f v‹w rh®ã‹ fhy« (period) vd¥gL«.

 vL¤J¡fh£lhf, sin x,cos x, cosecx, secx k‰W« eix M»ait fhy« 2π Miua‹fŸ bfh©l 

fhy t£l¢ rh®òfshF«. khwhf tan x,cot x M»ait π Miua‹fŸ bfh©l fhy t£l¢ 

rh®òfshF«.

 xU bkŒkâ¥òila¢ rh®ò f - ‹ rh®gf¤âš cŸs x›bthU x-¡F«, –x v‹gJ« f -‹ 

rh®gf¤âš ïUªJ f(–x) = f(x) v‹wthW ïUªjhš, f I X® x‰iw¢ rh®ò (even function) 
v‹ngh«.

 xU bkŒkâ¥òila f -‹ rh®gf¤âš cŸs x›bthU x-¡F«, –x v‹gJ« f -‹ rh®gf¤âš 

ïUªJ f(–x) = –f(x) v‹wthW ïUªjhš, f I X® x‰iw¢ rh®ò (odd function) v‹ngh«.

 vL¤J¡fh£lhf, x3, sin x,cosec x, tan x, k‰W« cot x M»ait x‰iw¢rh®òfshF«. Mdhš,  

x2, cos x  k‰W« sec x M»ait ïu£il¢ rh®òfshF«.

  xU rh®ã‹ å¢R MdJ x-m¢áÈUªJ mj‹ Û¥bgU mšyJ Û¢áW kâ¥ã‰F cŸs cau« 

MF«. 

  xU KG¢R‰¿id ó®¤â brŒa rh®ò¡F njit¥gL« öu«.

   m¢rh®ã‹ fhy« (period) MF«.

 sin–1: [–1, 1] → 
-æ

è
ç

ö
ø
÷

p p
2 2

,  vD« ne®khW ir‹ rh®ig, sin–1(x) = y  vd tiuaW¡f¤ 

njitahdJ« k‰W« nghJkhdJkhd Ãgªjid sin y = x k‰W« y ∈ 
-æ

è
ç

ö
ø
÷

p p
2 2

,  MF«.

m¤âaha«

ne®khW K¡nfhzÉaš 

rh®òfŸ
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 ∴ sin–1(–1) + cos–1 1
2







 + cot–1(2)

 
= 

−p
2

 + 
p
3

 + cot–1(2)

 = cot–1(2) + 
− +3 2

6
p p

 = cot–1(2) − p
6

(iii) cot–1(1) + sin–1 −







3
2

 – sec–1( − 2 ) 

 cot–1(1) = x  v‹f

 ⇒ cot x = 1⇒ tan x = 1⇒ tan x = tan p
4

 ⇒ x = p
4

 [∵
p
4

 ∈ -é
ëê

ù
ûú

p p
2 2

, ]

 sin–1 −







3
2

 = y ⇒ sin y = 
− 3

2
 = –sin p

3  
v‹f 

 ⇒ sin y = sin −





p
3

 [∵ sin(–θ) = –sin θ]

 ⇒       y = −p
3

 sec–1( − 2 )= z v‹f.
 

⇒ sec z = − 2  ⇒ cos z = 
−1

2
  ⇒ cos z = –cos p

4  
⇒ cos z = cos p

p−



4

 ⇒ cos z = cos 3
4
p





 ⇒   z = 
3
4
p

 ∴ cot–1(1) + sin–1 −







3
2

 – sec–1( − 2 )

 
= 

p p p
4 3

3
4

− −

 
= 

3 4 9
12

p p p− −

 
= 

−10
12

5

6

p

 
= 

−5
6
p

 ∴ cot–1(1) + sin–1 −







3
2

 – sec–1( − 2 ) = 
−5

6
p

gÆ‰á 4.5

1. kâ¥ò cŸsJ vÅš ã‹tUtdt‰¿¡F 

kâ¥ò fh©f. kâ¥ò ïšiybaÅš 

mj‰fhd fhuz« jUf.

(i) sin–1(cos π)

(ii) tan–1 sin −











5
2
p

(iii) sin–1(sin 5)

Ô®î : (i) sin–1(cos π)

 sin–1(cos π) = x v‹f

 ⇒ sin–1(–1) = x [∵ cos π = –1]
 ⇒–1 = sin x     ⇒ sin x = –sin p

2
 ⇒ sin x = sin −





p
2

 [∵ 
−p
2

 ∈ -é
ëê

ù
ûú

p p
2 2

, ]

 ⇒ x = 
−p
2  

∴ sin–1(cos π) = 
−p
2

(ii) tan–1 sin −











5
2
p   

 ∵ sin −





5
2
p  = –sin 5

2
p

  = –sin 2
2

p
p+





  = –sin p
2

 = –1

tan–1 sin −











5
2
p  = x v‹f 

 ⇒ tan–1 (–1) = x
 ⇒ –1 = tan x

 ⇒ tan x = –1 = –tan p
4

 ⇒ tan x = tan −





p
4

 ⇒ x = −p
4

 [∵ −p
4

 ∈ -é
ëê

ù
ûú

p p
2 2

, ]

 ∴ tan sin −











5
2
p  = 

−p
4

(iii) sin–1(sin 5)

 sin–1(sin 5) = θ , θ ∈ 
-é

ëê
ù
ûú

p p
2 2

,  vd m¿nth«

 njhuhakhf fUJf 
p
2

 = 
11
7

 5 = 5 11
7

7
11

× ×  = 5
2

7
11

× ×p
 = 

35
22

p  ∉ −





p p
2 2

,

 Mdhš 5 – 2π = 5 – 2 22
7

×  = 5
44
7

−  = 
35 44

7
−
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   a + b (cos q + cos ϕ) + i (sin q + sin ϕ) = 0
 Since a + b = 0 then (a + b)2 = 0

 a2 + b2 + 2ab = 0
⇒  a2 + b2 = 2(–1)ab

 ∴ (cos q + i sin q)2 + (cos ϕ + sin ϕ)2 = 2
  (cos π + i sin π) (cos q + i sin q)(cos ϕ + sin ϕ) 
 (cos 2q + cos 2ϕ) + i (sin 2q + sin 2ϕ) = 2 
 (cos (π + i sin π)(cos q + i sin q)(cos ϕ + i sin ϕ) 
 (cos 2q + cos 2ϕ) + i (sin 2q + sin 2ϕ) = 2
 [cos (π + q + ϕ) + i sin  (π + q + ϕ)] 
 bkŒ k‰Wk f‰gid gFâfis rk¥gL¤j

 cos 2q + cos 2ϕ  = 2 cos (π + q + ϕ)
 sin 2q + sin 2ϕ = 2 sin (π + q + ϕ)  

TLjš Édh - Éil

1 kâ¥bg©

I.  bfhL¡f¥g£l eh‹F kh‰W 

ÉilfËÈUªJ rÇahd mšyJ Äfî« 

V‰òila ÉilÆid¤ nj®ªbjL¡fî«.

1. tan–1 1 1

1 1

2 2

2 2

+ - -

+ + -

ì
í
ï

îï

ü
ý
ï

þï

x x

x x
 = α,vÅš x2 = 

(1) sin 2α   (2) sin α
(3) cos 2α   (4) cos α 

 [Éil : (1) sin 2α]

2. sin–1x – cos–1x = 
p
6

vÅš,

(1) 
1
2  

(2) 
3

2  
(3) 

−1
2

(4) ït‰WŸ VJÄšiy 
[Éil :(2) 3

2
]

F¿¥ò  :  sin–1 x – cos–1x = p
6

    sin–1x = q ⇒ sin q = x

    cos–1x = p
2

 – q 

 ⇒  cos p
q

2
-æ

è
ç

ö
ø
÷  = x

 ï§F nkš cŸst‰iw bfhL¡f¥g£l 
rk‹gh£oš ãuâÆl

   q – p
q

2
-æ

è
ç

ö
ø
÷  = p

6

   2q = p
6

 + p
2

   2q = 4
6
p

   q = 
p
3

   x = sin 
p
3

= sin 60º = 3
2

3. tan–12x + tan–13x = p
4

 v‹w rk‹gh£o‰fhd 

Ô®îfË‹ v©Â¡if

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

(4) ït‰WŸ VJÄšiy [Éil :(1) 2]

F¿¥ò  :  tan–1x + tan–1 y = tan–1 x y
xy

+
-

æ

è
ç

ö

ø
÷1

 vd  
m¿nth«.

 x -I 2x k‰W« y -I 3x vd kh‰w »il¥gJ

  tan–1 2x + tan–1 3x = tan–1 2 3
1 2 3

x x
x x
+

- ´
æ
è
ç

ö
ø
÷

   = tan–1 5
1 6 2

x
x-

æ
è
ç

ö
ø
÷

 ï§F, bfhL¡f¥g£lJ

 tan–1 2x + tan–1 3x = p
4

  tan–1 5
1 6 2

x
x-

æ
è
ç

ö
ø
÷  = p

4

  
5

1 6 2
x
x-

 = tan p
4

  
5

1 6 2
x
x-

 = 1

  5x = 1 × (1 – 6x2)
  5x = 1 – 6x2

  6x2 + 5x – 1 = 0
  6x2 + 6x – x –1 = 0
 6x (x + 1) – 1 (x + 1) = 0
 (x + 1) (6x – 1) = 0
 ∴ 6x – 1 = 0 (m) x + 1 = 0

 x = 1
6

 (m) x = –1

4. a = tan–1 tan 5
4
p




 k‰W« β = tan–1 −





tan 2
3
p

vÅš,

(1) 4α = 3β   (2) 3α = 4β

(3) α – β = 
7
12
p

  

(4) ït‰WŸ VJÄšiy [Éil : (1) 4α = 3β]
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K¡»a tiuaiwfŸ

 xU js¤âš cŸs Ãiy¥òŸËÆÈUªJ khwhj öu¤âš mnj js¤âš cŸs xU efU« òŸËÆ‹ 

Ãak¥ ghij t£l« MF«. mªj Ãiy¥òŸË t£l¤â‹ ika« v‹W« khwhj öu« mªj t£l¤â‹ 

Mu« v‹W« miH¡f¥gL«.

 t£l¤â‹ Ûjikªj P v‹w òŸËÆš bjhLnfhL k‰W«          

ÚŸt£l«

br
›

t
fy

«

Y

B′

A′
(–a,0) (a,0)

B
O A

S′ S X

br›tfy«
ï

a
¡F

t
i

u
m¢R

(0,0) S(a,0)

y2 = 4ax 

O

gutisa«

X

Y      br§nfh£L¢ rk‹ghLfŸ.

 xU ne®nfhL t£l¤ij xnu xU òŸËÆš bjh£L¢br‹whš 

mJ bjhLnfhlhF«. nkY« mªj bjhLnfh£L¡F¢ 

br§F¤jhfî« bjhLòŸË tÊahfî« bršY« nfhL 

br§nfhlhF«.

 t£l¤â‰F btËna cŸs xU òŸËÆÈUªJ ïU 

bjhLnfhLfŸ tiuayh«.

 gutisa«

 y2 = 4ax
       S(a, 0)   → FÉa«           O(0, 0) → Kid        Y = 0 → m¢R

 br›tfy¤â‹ Ús« = 4a
 ÚŸt£l«

 
x
a

y
b

2

2

2

2 1+ =

        S(ae, 0), S¢(–ae, 0) → FÉa§fŸ

 A(a, 0),  A¢(–a, 0) → KidfŸ

 O (0, 0)                         ika«

 AA¢ → be£l¢R → 2a; BB¢ → F‰w¢R → 2b; b2 = a2(1 – e2)

 ïa¡FtiufŸ x a
e

= , x a
e

= −

 ÚŸt£l¤â‹ ÛJŸs VnjD« xU òŸËÆ‹ FÉ¤bjhiyîfË‹ TLjš mj‹ be£l¢á‹ Ús¤â‰F¢ 

rk«.                                                                                           
mâgutisa«

B′

B

X

Y

OS′ A′ SA

ï
a

¡F
ri

u

br
›

t
fy

«

 mâgutisa«   

 
x
a

y
b

2

2

2

2−  = 1

 AA¢ = 2a → Jiza¢R; BB¢ = 2b → FW¡f¢R

      O(0, 0) → ika«

 A(a, 0), A¢(–a, 0) → KidfŸ; S(ae, 0), S¢(–ae, 0) →FÉa«

 
ïa¡FtiufŸ  x = ± a

e
 ;br›tfy« = 2 2b

a
 ; b2 = a2(e2 – 1)

ïU gÇzkhd gFKiw toÉaš - II

m¤âaha«
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 5. 11x2 – 25y2 – 44x + 50y – 256 = 0
    A = 11, C = –25, D = –44, E = 50, k‰W« 

F = –256
    ï§F A ≠ C k‰W« A k‰W« C x‹W¡ 

bfh‹W vâuhd F¿fis bfh©LŸsd. 

Mifahš bfhL¡f¥g£l rk‹ghL mâgu 

tisa¤ij F¿¡»wJ.

 6. y2 + 4x + 3y + 4 = 0
   ï§F A = 0, C = 1, D = 4, E = 3, F = 4
    B = 0 k‰W« A mšyJ C MdJ 0 MF«.
    Mifahš bfhL¡f¥g£l rk‹ghL 

gutisa¤ij F¿¡»wJ.

gÆ‰á 5.4

1. (5,2) v‹w òŸËÆÈUªJ 2x2 + 7y2 = 14 

v‹w ÚŸt£l¤â‰F tiua¥gL« bjhL 

nfhLfË‹ rk‹ghLfis¡ fh©f. 
Ô®î : ÚŸ t£l¤â‹ rk‹ghL 2x2 + 7y2 = 14

 ¸ 14 ek¡F »il¥gJ  x y2 2

7 2
+  = 1

   ∴ a2  =  7, b2 = 2
 y = mx + c v‹w ne®¡nfhL ÚŸt£l¤â‹ 

bjhLnfhlhf ïU¡f f£L¥ghL

   y  =  mx ±  a m b2 2 2+  ...(1) 

 (5, 2), (1) ‹ ÛJŸsJ k‰W« a2 = 7, b2 = 2

   ∴ 2  =  m(5) ± 7 22m +

   2 – 5m  = ± 7 22m +
 ïUòwK« t®¡f¥gL¤j »il¥gJ

   (2, – 5m)2  =  7m2 + 2 9

(m + 1) (9m – 1)

–9     –1

–1

–10

−9
9

−1
9
−1
9

   4 + 25m2 – 20m =  7m2 + 2
   18m2 – 2m + 2  = 0
   9m2– 10m + 1  = 0 (¸2)
 fhuÂgL¤j »il¥gJ

   (m – 1)(9m – 1) = 0
   ∴ m – 1  = 0 (m) 
   9m – 1 = 0
 ⇒ m  = 1(m) 1

9
   m  = 1 vÅš, (1) ÈUªJ

   y  = 1(x) ± 7 22m +  

 ⇒  y  = x ± 7 2+  ⇒ y = x ± 3.
   y  = x + 3 ⇒ x – y + 3 = 0

 m = 
1
9  vÅš (1)ÈUªJ

   
y  = 1

9
(x) ± 7 1

81
2





+  

 ⇒  y  = x
9

7 162
81

+ +

   y  = 
x
9

13
9

+  
 

⇒ 9y  =  x + 13 ⇒ x – 9y + 13 = 0

 Mifahš bjhLnfh£o‹ rk‹ghLfŸ 

 x – y + 3 = 0 k‰W« x – 9y + 13 = 0.

2. 
x y2 2

16 64
1- = v‹w mâgutisa¤â‰F,  

10x – 3y + 9 = 0 v‹w ne®¡nfh£o‰F 

ïizahd bjhLnfh£L¢ rk‹ghLfis¡ 

fh©f. 

Ô®î :  bfhL¡f¥g£l mâgutisa¤â‹ rk‹ghL 
x y2 2

16 64
−  = 1

 y = mx + c v‹gJ njitahd bjhLnfhL v‹f.

 ⇒ a2 = 16 k‰W« b2 = 64
 bjhLnfhLfŸ 10x – 3y + 9 = 0 ¡F ïizahdJ.
 ∴ bjhLnfh£o‹ rhŒî (m) 
 = 10x – 3y + 9 = 0 nfh£o‹ rhŒî.

 ∴ m = 
x -‹ bfG

y -‹ bfG
 = −

−
10
3

 = 
10
3

 y = mx + c v‹gJ njitahd bjhLnfhL v‹f 
c2 = a2m2 – b2

 ⇒  c2 = 16
100

9






 – 64 = 
1600 64 9

9
− ×

 ⇒  c2 = 1024
9

 ⇒ c  = ± 32
3

 ∴ njitahd bjhLnfhLfŸ

   y = 10
3

32
3

x +  mšyJ y  = 
10

3
32
3

x −

 ⇒  3y = 10x + 32 mšyJ 3y = 10x – 32
 ⇒  10x – 3y + 32  =  0 mšyJ 
   10x – 3y – 32  =  0
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 k‰W« FÉa§fË‹ Ma¤bjhiyîfŸ  

(h + c, kc) k‰W« (h – c, k) = (1+5, 4), (1 – 5, 4) 
= (6,4), (–4, 4)
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TLjš Édh - Éil

1  kâ¥bg©

I.  bfhL¡f¥g£l eh‹F ÉilfËÈUªJ 

rÇahd mšyJ Äf¥ bghU¤jkhd 

Éilia¤ nj®ªbjL¡f.

1. (0, 4) k‰W« (0, 2) v‹gJ gutisa¤â‹ 

Kid k‰W« FÉa« vÅš mjDila 

rk‹ghL

 (1) x2 + 8y = 32 (3) y2 + 8x = 32

 (3) x2 – 8y = 32 (4) y2 – 8x = 32

 [Éil : (1) x2 + 8y = 32]
F¿¥ò  :  bfhL¡f¥g£l gutisa¤â‹ Kid A (0,4) 

k‰W« mjDila FÉa« S (0,2) 
 vdnt gutisa¤â‹ ïa¡Ftiu v‹gJ  

y = 6 ï§F gutisa¤â‹ vªjbthU 

òŸË P (x, y) ¡F«

   SP = PM

 ⇒  ( ) ( )x y- + -0 22 2  = 
0 6

0 1
+ -

+
y

 ⇒  x2 + y2 – 4y + 4 = y2 – 12y + 36
   x2 + 8y = 32
2. gutisa« y2 + 4y + 4x + 2 = 0 -‹ 

br›tfy¤â‹ rk‹ghL

 (1) x = –1   (2) x = 1

 (3) x = 
−3
2   

(4) x = 
3
2

 [Éil : (4) x = 
3
2

]
F¿¥ò  :  bfhL¡f¥g£l gutisa¤â‹ rk‹ghL

   y2 + 4y + 4x + 2  = 0
   (m) (y + 2)2 + 4x + 2 = 0
   (m) (y + 2)2 = –4 x -æ

è
ç

ö
ø
÷

1
2

 mjDila ïa¡Ftiu  x – 1
2

= 1 mšyJ x = 3
2

3. (–4, –4) š x2 = –4y ‹ bjhLnfh£L rk‹ghL

 (1) 2x – y + 4 = 0 (2) 2x + y – 4 = 0

 (3) 2x – y – 12 = 0 (3) 2x + y + 4 = 0

 [Éil : (1) 2x – y + 4 = 0]
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K¡»a tiuaiwfŸ

 a a i a j a k
® Ù Ù Ù

= + +1 2 3  k‰W« b b i b j b k
® Ù Ù Ù

= + +1 2 3  vÅš a b a b a b a b
® ®

× = + +1 1 2 2 3 3  – (xU 

âirÆÈ)

 k‰W« a b
i j k
a a a
b b b

� �
� � �

´ = 1 2 3

1 2 3

 (xU bt¡l®)

 a b
® ®

^ vÅš k£Lnk a b
® ®

× = 0   

  a b
® ®

||  vÅš k£Lnk a b
® ® ®

´ = 0  

 VnjD« 3 bt¡l®fŸ a
®

, b
®

 k‰W« c
�

⇒ a b c a b c
� � � � � �

´( ) × = × ´( )
 a b c a b c

� � � � � �
´( ) × = Û0 , , xnu js¤âš mikí« vÅš a b c a b c

� � � � � �
´( ) × = Û0 , ,

 ó¢áak‰w _‹W bt¡l®fË‹ âirÆÈ K¥bgU¡fš ó¢áa« vd ïUªjhš, k£Lnk 

m«_‹W bt¡l®fS« xU js bt¡l®fshF«.

 bt¡l® K¥bgU¡fš nr®¥ò g©ò m‰wJ.

 ïU ne®¡nfhLfŸ xnu js¤âš mikªjhš, mit xU js« mikí« nfhLfŸ vd¥gL«.

 òwbtËÆš ïizahf ïšyhkY« x‹iwbah‹W bt£o¡ bfhŸshkY« cŸs ïU 

nfhLfis xU js« mikah¡ nfhLfŸ vd miH¡»nwh«.

 xU js¤â‰F¢ br§F¤jhf cŸs ne®¡nfh£il m¤js¤â‹ br§F¤J mšyJ br§nfhL 

v‹»nwh«.

  a
®

 k‰W« b
®

¡F θ = cos− ⋅
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a b
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gÆ‰á 6.2

1. a
®  = i j k  + +2 3 , b

�
 = 2 2i j k  + − ,  

c
�

 = 3 2i j k� � �+ + , vÅš a b c
  

⋅ ×( )  fh©f.

Ô®î :  bfhL¡f¥g£l a
®

 = i j k� � �− +2 3 , b
�

 = 2 2i j k� � �+ − ,

            c
�

 = 3 2i j k� � �+ +

  a b c
� � �

⋅ ×( )  = 
1 2 3
2 1 2
3 2 1

−
−

 

  
= 1

1 2
2 1

2
2 2
3 1

3
2 1
3 2

−
+

−
+

 = 1 (1 + 4) + 2 (2 + 6) + 3 (4 – 3)
 = 1(5) + 2(8) + 3(1) = 5 + 16 + 3 = 24

  a b c
� � �

⋅ ×( )  = 24

2. − + +6 14 10i j k   , 14 10 6i j k  - -  k‰W« 

2 4 2i j k  + −  v‹w bt¡l®fshš 

F¿¥ãl¥gL« xU òŸËÆš rªâ¡F« 

ÉË«òfis¡ bfh©l ïizfu¤ 

â©k¤â‹ fdmsit¡ fh©f.

Ô®î :   a
�

 = − + +6 14 10i j k� � � ,  b
�

 = 14 10 6i j k� � �− −  

k‰W« c i j k
� � � �= + -2 4 2 .

 a
�

, b
�

, c
�

 v‹w bt¡l®fŸ xU òŸËÆš 

rªâ¡F« ÉË«òfis bfh©l ïizfu¤ 

â©k¤â‹ fd msî a b c
� � �

⋅ ×( )

  a b c
� � �

⋅ ×( )  = 
−

− −
−

6 14 10
14 10 6
2 4 2  

  = −
− −

−
−

−
−

+
−

6
10 6
4 2

14
14 6
2 2

10
14 10
2 4

  = –6(20 + 24) – 14(–28 + 12) + 10(56 + 20)
  = –6(44) – 14(–16) + 10(76)
  = –264 + 224 + 760 = 720.
  njitahd ïizfu¤â©k¤â‹ fd 

msî = 720 fd myFfŸ.

3. 7 3i j k� � �+ -l , i j k  + −2  − + +3 7 5i j k    

v‹w  bt¡l®fis xU òŸËÆš rªâ¡F« 

ÉË«òfshf¡ bfh©l ïizfu¤ 

â©k¤â‹  fd msî 90 fd myFfŸ 

vÅš, λ-‹ kâ¥ig¡ fh©f.

Ô®î :  a
�

 = 7 3i j k� � �+ −λ , b i j k
� � � �= + −2  k‰W«

             c i j k
� � � �= − + −3 7 5

   ïizfu¤â‹k¤â‹ fd msî = a b c
� � �

⋅ ×( )

  bfhL¡f¥g£l a b c
� � �

⋅ ×( )  = 90

 Þ                                
7 3
1 2 1
3 7 5

λ −
−

−
 = 90

 Þ 7
2 1
7 5

1 1
3 5

3
1 2
3 7

-
-

-
-

-
-

l  = 90

 Þ    7(10 + 7) – λ(5 – 3) – 3(7 + 6) = 90
 Þ  7(17) – λ(2) – 3(13) = 90
 Þ  119 – 2λ – 39 = 90
 Þ  119 – 39 – 90 = 2λ
 Þ  –10 = 2λ
 Þ  λ  = –5

4. a b c
  

, ,  v‹w xU js« mikah _‹W 

bt¡l®fis is xU òŸËÆš rªâ¡F« 

ÉË«òfshf¡ bfh©l ïizfu¤ 

â©k¤â‹ fd msî 4 fd myFfŸ vÅš

 a b b c b c c a c a a b
 

 
 

 
 

 

+( )⋅ ×( )+ +( )⋅ ×( )+ +( )⋅ ×( ) - ‹ 

kâ¥ig¡ fh©f.

Ô®î :   bfhL¡f¥g£l ïizfu¤â‹ xU òŸËÆš 

rªâ¡F« bt¡l®fŸ a b c
� � �
, ,  k‰W« mjDila 

bfhŸssî 4 fd myFfŸ

    a b c
� � �

⋅ ×( ) = ± 4 fd myFfŸ ...(1)
   fUJf

 ( ) ( ) ( ) ( ) ( ) ( )a b b c b c c a c a a b
� � � � � � � � � � � �

+ ⋅ × + + ⋅ × + + ⋅ ×

 = a b c b b c b c a c c a

c a b a

� � � � � � � � � � � �

� � � �
× ´ + × ´ + × ´ + × ´

+ × ´ + ×

( ) ( ) ( ) ( )

( ) (( )a b
� �

´
 = a b c b c a c a b

� � � � � � � � �
⋅ × + + ⋅ × + + ⋅ × +( ) ( ) ( )0 0 0

 [ ( ) ]∵
� � �
a a b⋅ × = 0

 = a b c a b c a b c
� � � � � � � � �

⋅ × + ⋅ × + ⋅ ×( ) ( ) ( )

 [ [ ] [ ] [ ]]∵
� � � � � � � � �
a b c b c a c a b= =

 = 3 [ ( )]a b c
� � �

⋅ × = 3(±4)  (1) I ga‹gL¤â = ±12

5. b


, c


v‹w bt¡l®fshš cUth¡f¥gL« 

ïizfu¤ij mo¥g¡fkhf vL¤J¡ 

bfh©L  a


= − + +2 5 3i j k    b


 = i j k  + −3 2  
k‰W« c



 = − + +3 4i j k    v‹w bt¡l®fshš 

cUth¡f¥gL« ïizfu¤ â©k¤â‹ 

cau¤ij¡ fh©f. [ãoV - 2]
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⇒ (x – 1)(–1 – 8) – (y + 1)(2 – 4) + (z – 3)(4 + 1) = 0
            ⇒ (x – 1)(–9) – (y + 1)(–2) + (z – 3)5 = 0
                          ⇒ –9x + 9 +2y + 2 + 5z – 15 = 0
                                        ⇒ –9x + 2y + 5z – 4 = 0
                                          ⇒ 9x – 2y – 5z + 4 = 0

6. (3, 6, −2), (−1,−2, 6), k‰W«(6,− 4, − 2) M»a 

xnu nfh£oyikahj _‹W òŸËfŸ tÊ¢ 

bršY« js¤â‹ JizayF,  JizayF 

mšyhj tot bt¡l® k‰W« fh®Oáa‹ 

rk‹ghLfis¡ fh©f.

Ô®î :               a
�

 = 3 6 2i j k� � �+ − , 
                         b

�
 = − − +i j k� � �2 6  k‰W«

                   c
�

 = 6 4 2i j k� � �− −
 v‹w _‹W òŸËfŸ tÊ js« brš»wJ.

  ï§F b a
� �

−  = ( ) ( ) ( )− − + − − + +1 3 2 6 6 2i j k� � �

                       = − − +4 8 8i j k� � �

             c a
� �

−  = ( ) ( ) ( )6 3 4 6 2 2− + − − + − +i j� � �k
                       = 3 10i j� �−
 _‹W òŸËfŸ tÊ¢ bršY« js¤â‹ bt¡l® 

rk‹gh£o‹ JizayF tot«

      r
�

 = a
�

 + s ( ) ( ),b a a
� � � �

− + −t c  s, t  ∈ R

 ⇒ r
�

 = ( ) ( )3 6 2 4 8 8i j k s i j k� � � � � �+ − + − − +
              + t i j( )3 10� �− , s, t ∈ R
 3 òŸËfŸ tÊ¢ bršY« js¤â‹ bt¡l® 

rk‹gh£o‹ JizayF ïšyhj tot«

[ , , ]r a b a c a
� � � � � �

− − −  = 0
⇒ r i j k
�

- + -( )3 6 2 · ( ) ( )− − + × − 4 8 8 3 10i j k i j� � � � � = 0
 fh®Oáa‹ rk‹ghL

 
x x y y z z
x x y y z z
x x y y z z

− − −
− − −
− − −

1 1 1

2 1 2 1 2 1

3 1 3 1 3 1

 = 0

 ⇒ 
x y z− − +
− −

−

3 6 2
4 8 8

3 10 0
 = 0

⇒ (x – 3)(0 + 80) – (y – 6)(0 – 24) + (z + 2)(40 + 24) = 0
  ⇒ 80x – 240 +24y – 144 + +64z + 128 = 0
  ⇒ 80x + 24y + 64z – 256 = 0 ¸ 8 »il¥gJ

 10x + 3y + 8z – 32 = 0

7. r


 = 6 2 5 4 5i j k s i j k t i j k        − +( )+ − + +( )+ − − −( )
·v‹w js¤â‹ JizayF mšyhj 

bt¡l® k‰W« fh®Oáa‹ rk‹ghLfis¡ 

fh©f. [ãoV - 1]
Ô®î : js¤â‹ rk‹ghL 

 r
�

 = ( ) ( ) ( )6 2 5 4 5i j k s i j k t i j k� � � � � � � � �− + + − + + + − − −

  a
�

 = 6i j k� � �− +  v‹w òŸË tÊ¢bršY«  

b
�

 = − + +i j k� � �2  k‰W« c
�

 = − − −5 4 5i j k� � �

ïizahdJ.
  js¤â‹ bt¡l® rk‹gh£o‹ JizayF 

ïšyhj tot« ( ) ( )r a b c
� � � �

− ⋅ ×  = 0

  b c
� �

×  = 

i j k� � �

−
− − −

1 2 1
5 4 5

          = i j k� � �( ) ( ) ( )− + − + + +10 4 5 5 4 10

          = i� � �( ) ( ) ( )− − +6 10 14j k

           ∴ [ ( )] [ ]r i j k i j k
� � � �− − + ⋅ − − +6 6 10 14  = 0

 ⇒ r i j k i j k i j k
� � � � � � � � � �⋅ − − + − − + ⋅ − − +( ) ( ) ( )6 10 14 6 6 10 14 = 0

       ⇒ r i j k
� � � �⋅ − − + − − + +( ) [ ]6 10 14 36 10 14  = 0

                          ⇒ r i j k
� � � �⋅ − − + +( )6 10 14 12  = 0

                            ¸ –2, r i j k
� � � �⋅ + − −( )3 5 7 6  = 0

  r
�

 = xi y j k� � �+ + 2  v‹f.

 ⇒ ( ) ( )xi y j zk i j k� � � � � �+ + ⋅ + −3 5 7 –6 = 0

 ⇒ 3x + 5y – 7z – 6 = 0  v‹gJ njitahd 

fh®Oáa‹ rk‹ghL

gÆ‰á 6.8

1. � � � �r i j k= + −( )5 7 3 + s i j k( )4 4 5� � �+ − k‰W« 
� � � �r i j k= + +( )8 4 5 + t i j k( )7 3� � �+ + M » a 

nfhLfŸ xnu js¤âš mikí« vd¡ 

fh©ã¡f. nkY«, ï¡nfhLfŸ mikí« 

js¤â‹ JizayF mšyhj bt¡l® 

rk‹gh£il¡ fh©f. [ãoV - 5]

Ô®î : bfhL¡f¥g£l nfhLfŸ 
� � � �r i j k= + −( )5 7 3  + s i j k( )4 4 5� � �+ −

 k‰W« 
� � � �r i j k= + +( )8 4 5  + t i j k( )7 3� � �+ +

   � � � �a i j k= + -5 7 3 , 
� � � �b i j k= + -4 4 5  v‹f

        � � � �c i j k= + +8 4 5  k‰W« 
� � � �d i j k= + +7 3

This is only for Sample 
for Full Book order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                                            www.CBSEtips.in

Send Your Study Materials to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/


bjhFâ -  II

This is only for Sample 
for Full Book order Online and Available at All Leading Bookstores

orders@surabooks.com Ph: 9600175757 / 8124201000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                                            www.CBSEtips.in

Send Your Study Materials to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/


 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ tif E©fÂj¤â‹ ga‹ghLfŸ 249

K¡»a tiuaiwfŸ

�� xU js¤âš cŸs tistiu¡F bfhL¡f¥g£l òŸËÆš bjhLnfhL v‹gJ tistiuÆš 

m¥òŸËia bjh£L¡ bfh©L bršY« xU ne®¡nfhL MF«.

�� tistiu ÛJŸs òŸËÆš tistiu¡F br§nfhL v‹gJ m¥òŸËÆš tiua¥g£l 

bjhLnfh£o‰F m¥òŸËÆš br§F¤jhf cŸs ne®¡nfhL MF«.

ïilÃiy kâ¥ò¤ nj‰w« : 
��  f (x) v‹w rh®ò _oa ïilbtË [a, b] -š bjhl®¢áahf cŸsJ vdî« f (a) k‰W« f (b)-¡F 

ïilÆš  (f (a) k‰W« f (b)  cŸsl§»aJ) c  v‹w VnjD« xU v© cŸsJ vÅš, [a, b] v‹w 

_oa ïilbtËÆš Fiwªjg£r«  x v‹w xU v©izahtJ  f (x) = c v‹W fhzyh«.
� nuhÈ‹ nj‰w« : 
�� f (x) v‹w rh®ò _oa ïilbtË [a,b] -š bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« ïU¡»wJ. nkY« f (a) = f (b) vÅš, Fiwªjg£r« xU òŸË c∈ (a, b) 
MdJ  f ′(c) = 0 v‹wthW ïU¡F«.

by¡uhŠáÆ‹ ruhrÇ kâ¥ò¤ nj‰w« :

�� f (x) MdJ _oa ïilbtË [a, b] bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« (f (a), f (b) M»ait rkkhf ïU¡f nt©oa mtáa« ïšiy). cŸsJ 

v‹f. m¥nghJ Fiwªjg£r« xU òŸË c ∈ (a, b) -Æid  f ′(c) = 
f b f a

b a
( ) ( )-

-
 vDkhW 

fhzyh«.

�� f (x) v‹w rh®ghdJ _oa ïilbtË  [a, b] -š bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« f ′(x) > 0 ∀x ∈ (a, b) Mfî« ïUªjhš, x1 , x2 ∈ [a, b] -¡F x1 < x2  vÅš 
f (x1) < f (x2) MF«.

�� lim
x®a

 g (x) fhz¤j¡fJ k‰W« ïj‹ kâ¥g L v‹f. nkY« f (x) MdJ  x = L-š bjhl®¢áahdJ 

v‹f. Mfnt lim
x®a

 f (g (x)) = f lim ( )
x

g x
®( )a

�� f (x) v‹w tifÆl¤j¡f rh®ã‰F (x0, f (x0)) xU nj¡fÃiy¥òŸË vÅš f ′(x0) = 0 MF«.

�� f (x) v‹w tifÆl¤j¡f rh®ã‰F (x0, f (x0)) xU Ãiy¥òŸË vÅš f ′(x0) = 0 mšyJ f ′(x0) 
fhz¤j¡fJ mšy.

�� f (x) v‹w rh®ghdJ _oa ïilbtË [a, b]-š bjhl®¢áahf ïUªjhš, f  MdJ [a, b]-š xU 

Û¥bgU bgUk kâ¥igí« k‰W« xU Û¢áW áWk kâ¥igí« bgW«.
~bg®kh®£ :

�� f (x)-¡F x = c-š ïl« rh®ªj mWâ cŸsJ vÅš  c xU Ãiy v© MF«. ïªj Ãiy v©Âid 

f(x) = 0 v‹w rk‹gh£il ¤ Ô®¥gj‹ _ykhfî«, f(x) fhz¤j¡fjhf cŸs  x-‹ kâ¥òfis 

fh©gj‹ _ykhfî« bgwyh«.

m¤âaha«
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Mdhš  lim
n®¥

 log (g(x)) = log lim ( )
n

g x
®¥( )

  ∴log lim ( )
n

g x
®¥( )  = rt

 ⇒  e n
g xlog lim

®¥
( )( )  =  ert

 ⇒  lim
n®¥

 g(x) = ert 

 ⇒   lim
n®¥
lim
n

ntr
n®¥

+æ
è
ç

ö
ø
÷A0 1  = A0. e

rt

 ⇒   A = A0. (e
rt)

gÆ‰á 7.6

1. Ñœ¡fhQ« rh®òfS¡F bfhL¡f¥g£l 

ïilbtËfËš Û¥bgU k‰W« Û¢áW 

mWâ kâ¥òfis fh©f .

  (i) f (x) = x2 – 12x + 10 ;  [1, 2] 
 (ii) f (x) = 3x4 – 4x3  ;  [–1, 2] [ãoV - 3]

 (iii) f (x) = 6 3
4
3

1
3x x- ;  [–1, 1] 

 (iv) f (x) = 2 cos x + sin 2x; 0
2
, pé

ëê
ù
ûú

Ô®î : (i) f (x) = x2 – 12x + 10 ;  [1, 2] 

   bfhL¡f¥g£l f (x) = x2 – 12x + 10 ; [1,2]
   f ′(x) = 2x – 12
   f ′(x) = 0
   ⇒ 2x – 12 = 0
   ⇒ 2x  = 12
   ⇒ x  = 6
   ∴ Ãiy¥òŸË v© 6.
  Kid¥òŸËfŸ x  =  1, x = 2 k‰W«  x = 6 Ãiy v©  

f (x) I kâ¥ãL« bghGJ »il¥gJ

   f (1) = 12 – 12 (1) + 10 = – 1
   f (2) = 22 – 12 (2) + 10 = – 10
   ⇒ f (6) = 62 – 12 (6) + 10 
     = 36 – 72 + 10 = – 26
     ï«kâ¥òfËš Û¥bgU mWâ kâ¥ò –1 mJ 

x = 1  -š »il¡»wJ k‰W« x = 6 Û¢áW 

mWâ kâ¥ò – 26 mJ  –1š »il¡»wJ,

 (ii) f (x) = 3x4 – 4x3    ;  [–1, 2]

   bfhL¡f¥g£l  f (x) = 3x4 – 4x3 ; [–1, 2]
   f ′(x) = 12x3 – 12x2

   f ′(x) = 0
   ⇒ 12x3 – 12x2 = 0
   ⇒ 12x2 (x – 1) = 0
   ⇒ x = 0 mšyJ  x  = 1
    f (x) Kid¥òŸËfŸ x = –1, x = 2 k‰W« 

Ãiy v© M»at‰¿š x = 0, x = 1kâ¥ãš 

»il¥gJ,

    f (–1) = 3(–1)4 – 4 (–1)3

    = 3 + 4 = 7
   f (2) = 3(2)4 – 4(23)
    = 48 – 32 = 16
    f (0) = 0 
    f (1) = 3(1)4 – 4(1)3 
     = 3 – 4 = – 1
    ï« kâ¥òfËš Û¥bgU mWâ kâ¥ò 16 

MdJ x = 2-š »il¡»wJ k‰W« x = 1 

Û¢áW mWâ kâ¥ò mJ – 1š »il¡»wJ.
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gÆ‰á 7.9

1. Ñœ¡fhQ« tistiufS¡F bjhiy¤ 

bjhLnfhLfis¡ fh©f :

(i) f (x) = 
x

x

2

2 1-

(ii) f (x) = x

x

2

1+

(iii) f (x) = 3

22

x

x +

(iv) f (x) = 
x x

x

2 6 1
3

- -
+

(v) f (x) = 
x x

x

2 6 4
3 6
+ -

-

Ô®î : (i) f (x) = 
x

x

2

2 1-

   bfhL¡f¥g£l f (x) = 
x

x

2

2 1-

   lim
x

x
x® + -1

2

2 1
 = lim

x

x
x x® + +( ) -( )1

2

1 1

    = lim
( )h

h
h h® +

+( )
+ +( ) + -0

21
1 1 1 1

    = lim
h

h
h h® +

+( )
+( )( )0

21
2

= ∞

 nkY« lim
x

x
x x® - +( ) -( )1

2

1 1
 = lim

( )( )h

h
h h® +

-( )
- + - -0

21
1 1 1 1

    = lim
( )( )h

h
h h® +

-( )
- -0

21
2

= – ∞

  ∴ x = –1k‰W« x = 1 ÃiyF¤J bjhiy¤ 

bjhLnfhLfŸ.

 nkY« lim
x

x
x®¥ -

2

2 1
 = lim

1 0
2

1

1 1
x x

® -
 = 1

 [bjhFâ k‰W« gFâia x2 š tF¡f]
 ∴ y = 1 v‹gJ »ilk£l¤ bjhiy¤ bjhLnfhL

(ii) f (x) = x

x

2

1+

   bfhL¡f¥g£l  f (x) = 
x

x

2

1+

   lim
x

x
x®- - +1

2

1
 = lim

h

h
h® +

- -( )
- - +0

21
1 1

    = lim
h

h
h® +

+( )
-0

21 = – ∞

   lim
x

x
x®- + +1

2

1
 = lim

h

h
h® +

- +( )
- + +0

21
1 1

    = lim
h

h
h® +

-( )
0

21 = ∞

  ∴ x =–1 v‹gJ ÃiyF¤J bjhiy¤ bjhLnfhL 

MF«.

  ÃiyF¤J bjhiy¤ bjhLnfhL  bjhFâÆ‹ 

go gFâÆ‹ goiaÉl mâfkhjyhš x + 1 Mš  

x2 tF¡f

 x – 1
x + 1 x2

 –  –
 x2 + x
 – x
            (+)        (+)

 – x2 + –1
  +1 

  ∴ y = x – 1 v‹gJ rhŒªj bjhiy¤ bjhLnfhL 

MF«.

(iii) f (x) = 3

22

x

x +

   lim
x

x

x®¥ +

3

22
 = lim

1 0
2

3

1 2
x

x
® +

    = 
3

1 0+
= 3

 ∴ y = 3 v‹gJ »ilk£l¤ bjhiy bjhLnfhL

   nkY« lim
x

x

x®-¥ +

3

22
= lim

1 0
2

3

1 2
x

x
® -

+
= – 3.

  ∴ y = –3 v‹gJ »ilk£l¤ bjhiy bjhLnfhL 

MF«.

(iv) f (x) = 
x x

x

2 6 1
3

- -
+

   bfhL¡f¥g£l f (x) = 
x x

x

2 6 1
3

- -
+

   lim
x

x x
x®- +

- -
+3

2 6 1
3

 = lim
h

h h
h® +

- +( ) - - +( ) -
- + +0

23 6 3 1
3 3
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3. [–2, 2] ïš tistiu y = x2  ¡F X-m¢R¡F 

ïizahf bjhLnfhLila òŸËia 

fh©f.

Ô®î :  y = x2 ïš [–2, 2] bjhl®¢áahdJ k‰W«  
[–2, 2] tifÆl¤j¡fJ.

   f (a) =  f (–2) = (–2)2 = 4
   f (b) =  f (2) = 22 = 4
   ∴ f (a) =  f (b) 
 bjhLnfhL X - m¢R¡F ïizahdJ Mjyhš 

 f ′(c) = 0
 Þ  2c = 0
 Þ  c = 0
   \  c  = 0 vÅš y = 0
 \AE (0,0) ïš bjhLnfhL X - m¢R¡F 

ïizahdJ..

3 kâ¥bg©fŸ

1. Ã%ã¡f 
x

x1 +
 < log (1 + x), x > 0.

Ô®î :  f (x) = log (1 + x) -
+
x

x1
 v‹f.

    f ′(x) = 
1

1
1
1 2+

- +( ) -

+( )x
x x
x

     = 
1

1
1

1 2+
-

+( )x x

     = 
x
x( )1 2+

> 0 ï§F x > 0

   \ f (x) ïš (0, ∞) MdJ â£lkhf VW«.

   \ x > 0  ⇒ f (x) > f (0)

    ⇒ log (1 + x) –  
x

x1+
> 0

    ⇒ log (1 + x) >  
x

x1+

    ⇒ 
x

x1+
< log (1 + x)

2.  tistiu¡F y = sin2x ¡F 
p
3
3
4
,æ

è
ç

ö
ø
÷ ïš 

br§F¤J nfh£o‹ rk‹ghL fh©f.

Ô®î :  y =  sin2 x

   
dy
dx

 =  2 sin x cos x = sin 2x

   ∴ m =  dy
dx

æ
è
ç

ö
ø
÷æ

è
ç

ö
ø
÷

p
3

3
4

,
= sin

2
3

3
2

p
=

 \ br§F¤â‹ rhŒî  = - = -
1 2

3m
\br§F¤J nfh£o‹  rk‹ghL y – y1 = -

1
m

(x – x1)

  ⇒ y – 
3
4

 =  -
2
3

 x -æ
è
ç

ö
ø
÷

p
3

  ⇒ 12 3y – 9 3 =  –24x + 8π
 [12 3 Mš bgU¡f]

 \ 24x + 12 3 y = 8π + 9 3 .

3. [0,1] š f (x) = x3 – 2 x2 – x + 3 ¡F by¡uhŠáÆ‹ 

ïilkâ¥ò nj‰w¤ij rÇgh¡f.
Ô®î :  f(x) = x3 – 2x2 – x + 3
   f ′(x) = 3x2 – 4x – 1
   f ′(c) = 3c2 – 4c – 1  
   f (a) = f (0) = 3  
   f (b) = f (1) = 13 – 2 – 1 + 3 = 1
 Fiwªjg£r« xU C ∈ (0, 1), 

   f ′(c)  = 
f b f a

b a
( ) - ( )

-
 ïU¡»wJ.

 ⇒ 3c2 – 4c –1 = 
1 3
1 0

-
-

 = –2

 ⇒ 3c2 – 4c + 1 = 0

 ⇒  c  = 
4 16 4 3

2 3
± - ( )

( )

 ⇒  c  = 
4 2

6
6
6

2
6

±
= or mšyJ 
4 2

6
6
6

2
6

±
= or

 ⇒  c  = 1 mšyJ 
1
3

5 kâ¥bg©fŸ

1. [1, 3] ïš f (x) = x3 + bx2 + ax + 5 MdJ  

nuhÈ‹ nj‰w¤ij c = 2 1
3

+æ

è
ç

ö

ø
÷ vDkhW 

Ãiwî brŒjhš, a k‰W« bï‹ kâ¥òfis 

fh©f.

Ô®î :  bfhL¡f¥g£l f(x)  = x3 + bx2 + ax + b

 c = 2 + 
1
3

 vDkhW nuhÈ‹ nj‰w« ÃiwîW«.
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m¤âaha«

8

tifpLfŸ k‰W«  

gFâ tif¡bfG¡fŸ 

K¡»a tiuaiwfŸ

�� neÇaš njhuha kâ¥ò :

� f : (a, b) →  v‹gij tifÆl¤j¡f¢ rh®ghfî« x0 ∈ (a,b) ·vdî«  bfhŸf. x0  v‹w òŸËÆš 

f -‹ njhuha kâ¥ò L-‹ tiuaiw 

L (x)  = f (x0) + f ′(x0) (x – x0) ∀ x ∈(a,b) MF«.

��
df
dx

 = lim
D ®x 0

f x x f x
x

( ) ( )+ D -
D

= f ′(x) = lim
D ®

D
Dx

f
x0

��   df  = f ′(x) Δx 
�� bjhl®¢á j‹ik : A = {(x, y) / a < x < b, c < y < d} ⊂ 2, F: A →  v‹w rh®ò F(u, v) ïš 

bjhl®¢áahdJ vÅš ã‹tUtdt‰iw Ãiwî brŒa nt©L«.

(1)  (u, v) ïš F tiuaW¡f¥g£LŸsJ.

(2)   lim
( , ) ( , )x y u v®

F(x,y) = L ïU¡»wJ.

(3)   L = F (u, v)

�� »bsŒuh£o‹ nj‰w« : A = {(x, y) / a < x < b, c < y < d} ⊂ R2, F: A → 2·v‹w rh®ò A ïš 
fxy k‰W« fyx fhz¥bg‰W mit bjhl®¢áahdjhfî« ïU¡Fkhdhš A ïš fxy = fyx v‹gjhf 

ïU¡F«.

�� ïyhãyhÌ‹ rk‹ghL : A = {(x, y) / a < x < b, c < y < d} ⊂ 2 v‹f. u : A → 2  v‹gJ  
¶
¶

2

2
u

x
 + 

¶
¶

2

2
y

y
 = 0 ∀ (x, y) ∈ A vDkhW ïU¡Fkhdhš u MdJ A-š ÓuhdJ vdyh«. ïJ 

ïyhãyhÌ‹ rk‹ghL vd¥gL«. 

�� bghU¤jkhf tiuaW¡f¥g£l λ, x, y- ¡F (λx, λy) ∈A vÅš F (λx,λy) = λp F (x, y) λ ∈ vDkhW  

p v‹w kh¿È ïU¡Fkhdhš rh®ò F v‹gJ A-‹ Ûjhd rkgo¤jhd rh®ghf ïU¡F«. ïªj 

kh¿È p, rh®ò F -‹ go vd¥gL«.
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gÆ‰á 8.5

1. w(x, y) = x3 − 3xy + 2y2, x, y ∈ vÅš (1,−1) ïš 
w -‹ neÇaš njhuha kâ¥ò fh©f.

Ô®î :  bfhL¡f¥g£l w (x, y) = x3 – 3xy + 2y2 , x, y ∈

  wx=
¶
¶
w
x

 = 3x2 – 3y  + 0 =  3x2 – 3y

  wx =  (1, –1) ïš = 3 (1) 2 – 3– (–1) = 3 + 3 = 6 

  wy=
¶
¶
w
y

 = 0  –3x + 4y  =  –3x + 4y

  wy (1, –1) = –3 (1) + 4(–1) = –3 – 4 = –7.
  w (x0, y0) = w (1, –1) 
   = 13 – 3(1) (–1) + 2  (–1)2

   = 1 + 3 + 2 = 6
 neÇaš njhuha kâ¥ò fhz

  L (x,y) = w (x0, y0) +
¶
¶

æ
è
ç

ö
ø
÷

w
x x y( , )0 0

 (x – x0)

 + 
¶
¶

æ

è
ç

ö

ø
÷

( )

w
y x y0 0,

 (y – y0)

   = 6 + 6 (x – 1)  + –7 (y + 1)
   = 6 + 6x – 6  – 7y – 7
   = 6x – 7y – 7

2. z(x, y) = x2y + 3xy4, x, y∈ vÅš (2,−1)ïš  
z -‹ neÇaš njhuha kâ¥ò fh©f.

Ô®î :  bfhL¡f¥g£l z (x, y) = x2 y + 3xy4 , x, y ∈

  z (x0, y0) = z (2, –1) = 22 (–1) + 3(2) (–1)4

   = – 4 + 6 = 2

  
¶
¶

z
x

 = 2xy  + 3y4 

  
¶
¶

æ
è
ç

ö
ø
÷

-

z
x ( , )2 1

 = 2 (2) (–1) + 3 (–1)4

   = –4  + 3 = – 1

  
¶
¶

z
y

 = x2  + 3x (4y3) = x2 + 12xy3

  
¶
¶

æ

è
ç

ö

ø
÷

-( )

z
y 2 1,

 = 22 + 12 (2) (–1)3 = 4  – 24  =  –20

 neÇaš njhuha kâ¥ò fhz

  L (x, y) =  z (x0, y0) + ¶
¶

æ
è
ç

ö
ø
÷

( )

z
x x y0 0,

 (x – x0)

 + 
¶
¶

æ

è
ç

ö

ø
÷

( )

z
y x y0 0.

 (y – y0)

  ∴ L (x, y) =  2 –1 (x – 2) – 20 (y + 1) 
   =  2 – x + 2 – 20y – 20
   = – x – 20y – 16
   = – (x + 20y + 16)

3. v(x, y) = x2 − xy +
1
4

 y2 + 7, x, y ∈ vÅš 

tifpL dv- I¡ fh©f.

Ô®î :  bfhL¡f¥g£l v (x, y) = x2 –  xy + 
1
4

y2 + 7,  

 x, y ∈

 dv = 2x dx  – (x dy  + ydx) +
1
4

 (2y) dy + 0

 dv = (2x – y)dx  + - +æ
è
ç

ö
ø
÷x y1

2
dy

4. V(x, y, z) = xy + yz + zx, x, y, z ∈ vÅš  
dV-I¡ fh©f.

Ô®î : bfhL¡f¥g£l 
  V (x, y, z)  =  xy + yz + zx, x, y, z ∈
  dV = x .dx  + y. dx + y. dz + z. dy
 + z . dx  + x.dz 

  dV = (y + z)dx  + (x + z)dy + (y + x)dz

gÆ‰á 8.6

1. rh®ò u (x, y) = x2 y + 3xy4, x  = et k‰W« y = sin t, 

vÅš 
du

dt
-I¡ fh©f. nkY« t = 0-š mj‹ 

kâ¥ig¡ fh©f.

Ô®î : bfhL¡f¥g£l u (x, y) = x2y  + 3xy4,  
  x  =  et, y = sin t

  
du
dt

 = 
¶
¶

+
¶
¶

u
x

dx
dt

w
y

dy
dt

. .  ... (1)

  x = et

 ⇒ dx
dt

 = et 

  y = sin t
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2.  f (x) = 3x2 + 5x + 3. ïš f (3.02) ï‹ njhuha 

kâ¥ig fz¡»Lf. 

Ô®î :  x0 = 3 k‰W« dx = 0.02  v‹f

   f (x0) = f (3) = 3 (32) + 5 (3) + 3 
    = 27 + 15 + 3 = 45
   f ′(x) = 6x + 5
   f ′(x) = f ′(3) = 6 (3) + 5 = 23
   \	f (3. 02) = f (x0) + f ′(x0) dx
    = 45 + 23 (.02)

    = 45 + 0.46 = 45.46

5 kâ¥bg©fŸ

1. u = tan–1 x y

x y

3 3+
-

æ

è
ç

ö

ø
÷  vÅš  

x
u

x
y

u

y

¶
¶

+
¶
¶

 sin 2u vd Ã%ã¡f. 

Ô®î : bfhL¡f¥g£l u = tan–1 x y
x y

3 3+
-

æ

è
ç

ö

ø
÷

 ⇒  tan u = 
x y
x y

3 3+
-

 k‰W« 

   f  = tan u v‹f

  ∴ f (x,y) = 
x y
x y

3 3+
-

  f (tx, ty) = 
t x t y

tx ty
t x y

t x y

3 3 3 3 3 3 3+
-

=
+( )
-( )

  = t2 f (x, y)
 ∴ f (x,y) MdJ go 2 cila rkgo¤jhd rh®ò.
 ∴ MŒyÇ‹ nj‰w¥go,

  x f
x

y f
y

¶
¶

+
¶
¶

 = 2f 

 ⇒ x
x

. ¶
¶

(tan u) + y. 
¶
¶y

 (tan u)

   = 2 tan u  [f = tan u]

 ⇒  x. sec2 u 
¶
¶
u
x

+ y sec2 u 
¶
¶
u
y

= 2 tan u

 sec2 u  Mš tF¡f¡ »il¥gJ

  x u
x

y u
y

¶
¶

+
¶
¶

 = 
2 2

12

2

sin
sec

sin

cos

u
u

u

u

=

   = 2 sin u cos u = sin 2 u
 vdnt Ã%ã¡f¥g£lJ.

2. V = log r k‰W« r2 = x2 + y2 + z2 , vÅš 

¶
¶

+
¶
¶

+
¶
¶

2

2

2

2

2

2
V V V

x y z
= 
1
2r

 vd Ã%ã¡f. 

Ô®î :  bfhL¡f¥g£l  r2 = x2 + y2 + z2 
  log r2 = log (x2 + y2 + z2) 
 ⇒ 2 log r = log (x2 + y2 + z2) 

  ∴ 2V  =  log (x2 + y2 + z2)[  V = log r ]

 ⇒ V = 
1
2

log (x2 + y2 + z2)

 	
¶
¶
V
x

 = 
1
2

2
2 2 2

x
x y z+ +

=
x

x y z2 2 2+ +

  
¶
¶

2

2
V

x
 = 

x y z x x

x y z

2 2 2

2 2 2 2
1 2+ +( )( ) - ( )

+ +( )

   = 
y z x

x y z

2 2 2

2 2 2 2
+ -

+ +( )
  |||ly 

¶
¶

2

2
V

y
 = 

z x y

x y z

2 2 2

2 2 2 2
+ -

+ +( )
  

¶
¶

2

2
V

z
 = 

x y z

x y z

2 2 2

2 2 2 2
+ -

+ +( )
∴

¶
¶

+
¶
¶

+
¶
¶

2

2

2

2

2

2
V V V

x y z
 = 

 
y z x z x y x y z

x y z

2 2 2 2 2 2 2 2 2

2 2 2 2
+ - + + - + + -

+ +( )
   = 

x y z

x y z x y z

2 2 2

2 2 2 2 2 2 2
1+ +

+ +( )
=

+ +

   = 
1
2r

 

 vdnt Ã%ã¡f¥g£lJ.
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K¡»a tiuaiwfŸ

�� Kjš bjhif E©fÂj mo¥gil¤  nj‰w« F(x) = f u du
a

x
( )ò , a < x < b vÅš 

d
dx

(F(x)) = f (x)

�� ïu©lh« bjhif E©fÂj mo¥gil¤ nj‰w« f x dx
a

b
( )ò = F(b) – F(a)

��  e x dxx n− −
∞

∫ 1

0

 v‹gJ fhkh bjhifÆlš Γ(n)

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

�� ßk‹ bjhifp£oid kâ¥ãLtj‰fhd tyJ - Kid Éâ :

 f x dx
a

b
( )ò  = lim ( )( )

max( )n x x
i i i

i

n

i i
f x x x

®¥ - ®
-

=-

-å
1 0

1
1

�� ßk‹ bjhifp£oid kâ¥ãLtj‰fhd ïlJ - Kid Éâ :

 f x dx
a

b
( )ò  = lim ( )( )

max( )n x x
i i i

i

n

i i
f x x x

®¥ - ®
- -

=-

-å
1 0

1 1
1

�� ßk‹ bjhifp£oid kâ¥ãLtj‰fhd eL - Kid Éâ :

 f x dx
a

b
( )ò  = lim

max( ) ( )n x x f x x x xi i
i i

i i
i

n
®¥ - ®

+æ
è
ç

ö
ø
÷ --

-
-

=
å1

1
1

1
0

2

bjhif 
E©fÂj¤â‹ 
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gÆ‰á 9.6

1. ã‹tUtdt‰iw kâ¥ãLf :

(i) sin10
0

2
x dx

π

∫  [ãoV - 3](ii) cos7
0

2
x dx

π

∫

(iii) sin6
0

4
2x dx

π

∫  (iv) sin5
0

6
3x dx

π

∫  

(v) sin cos2 4

0

2
x x dx

π

∫  (vi) sin7
0

2

4

π

∫
x

dx

(vii) sin cos3 5
0
2 θ θ θ
π

d∫   (viii) x x dx2 3
0

1
1−( )∫

Ô®î :(i) 
0

2π/

∫ sin10x dx 

  In = 
0

2π/

∫ sinnx = 
n

n
nn

− ≥−
1 22I ,

  I10  = 
0

2π/

∫ sin10x dx = 
9

10
I8  v‹f

   =  
9

10
7
8 6× × I = 

9
10

7
8

5
6 4× × × I

   = 
9

10
7
8

5
6

3
4 2× × × I

   = 
9

10
7
8

5
6

3
4

1
2 2

× × × × × π

 = 
315

1280 2
63

256 2
63
512

× = =π π π
( )

(ii) cos7
0

2
x dx

π

∫

 In = 
0

2π/

∫ cos7x dx = 
n

n
nn

− ≥−
1 22I ,

 \ I7  = 
0

2π/

∫ cos7x dx = 
6
7

4
5

2
3

1× × ×  = 
16
35

(iii) sin6
0

4
2x dx

π

∫
 t = 2x v‹f  ⇒ dt = 2dx ⇒ 

dt
2

 = dx

 \I = 
1
2

6

0

2
sin t dt

π

∫  = 
1
2

I6 

x 0 π
4

t 0 π
2

 [
0

2π/

∫ sinnx dx = 
n

n
nn

− ≥−
1 22I , ]

  = 
1
2

5
6

3
4

1
2 2

× × × × π
 = 

5
64
π

(iv) sin5
0

6
3x dx

π

∫  

 t = 3x v‹f ⇒ dt = 3dx ⇒ 
dt
3

 = dx

 \I = 
1
3

5

0

2
sin t dt

π

∫  = 
1
3

4
5

2
3

1× × ×
x 0 π

6

t 0 π
2

       = 
8
45

(v) sin cos2 4

0

2
x x dx

π

∫

 I = 
0

2π/

∫ sin2x cos4x dx v‹f

 Im,n = 
0

2π/

∫ sinmx cosnx dx = 
n
m n

I nm n
−
+

≥−
1 22,

 = m
n m

m
n m

m
n m n n

−
+







−
+ −







−
+ −





 + +

1 3
2

5
4

2
3

1
1

... .

 ï§F m = 2, n = 4

 \ I = 
3
6

1
4

1
2 2

× × × π
 = 

π
32

(vi) sin7
0

2

4

π

∫
x

dx

 t = 
x
4

 v‹f  ⇒ dt =  
dx
4

 ⇒ dx = 4dt
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5 kâ¥bg©fŸ

3.  y = cos x k‰W«  y = sin x v‹w tistiufŸ 

x = 
p
4

 k‰W« x =
5
4
p

v‹w nfhLfŸ 

M»at‰W¡F ïilna cŸs mu§f¤â‹ 

gu¥ig¡ fh©f. [Hy - 2019]

Ô®î : njitahd mu§f¤â‹ gu¥ò ÃHÈl¥ 

g£LŸsJ.  mu§f¤â‹ nkš  všiy  y = sin x,   
p
4

≤ x ≤
5
4
p

 k‰W« mu§f¤â‹ Ñœ všiy  

y = cos x, 
p
4

≤ x ≤
5
4
p

. njitahd gu¥ò  

A  = p
4

5
4ò (yU – yL)dx 

 =  p
4

5
4ò (sinx – cos x)dx = - -[ ]cos sinx x p

p

4

5
4

O π
4

π
2

x= 5
4
π

5
4
π3

4
π
π

y

x

x= π
4

 = - -æ
è
ç

ö
ø
÷ - - -æ

è
ç

ö
ø
÷sin cos sin cos5

4
5
4 4 4

p p p p

 = - -æ
è
ç

ö
ø
÷ - -æ

è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷

1
2

1
2

– - -æ
è
ç

ö
ø
÷ - æ

è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷

1
2

1
2

 = 
2
2

2
2

2 2+ = .

TLjš Édh- Éil

1 kâ¥bg©

I.  bfhL¡f¥g£l eh‹F kh‰W 

ÉilfËÈUªJ rÇahd mšyJ Äfî« 

V‰òila ÉilÆid¤ nj®ªbjL¡fî« :

1.  dx

x10

2

+∫ tan

π

 -ï‹ kâ¥ò

 (1) p   (2) π
2

 (3) 
π
4

 (4) 0 

 [Éil : (3) 
π
4

]

2. 
1 2
2

2

2 −
∫

cos x

x
dx

π

π

  -ï‹ kâ¥ò

 (1) 1
2

 (2)  2 (3) 0 (4) 1 
 [Éil : (2) 2]

3. dx

x1 2
1

3

+∫  =

 (1) p
3

 (2) π
6

 (3) 
p

12
 (4) – π

6
 

 [Éil : (3) 
p

12
]

F¿¥ò  : 
dx

x1 2
1

3

+ò   = tan-[ ]1 3
x

  = tan–1 3  – tan–1 1

  = 
p p
3 4

- =
4 3

12 12
p p p-

=

4. f x dx f x
a a

( ) ( )
0

2

0

2∫ ∫=  vÅš

 (1) f(2a – x) =  – f(x)
 (2) f(2a – x) =  f(x)
 (3) f (x) v‹gJ x‰iw

 (4) f (x)v‹gJ ïu£il 
 [Éil : (2) f(2a – x) =  f(x)]

5. sin cos3 3x x dx
−
∫
π

π
  -ï‹ kâ¥ò 

 (1) 0 (2) p (3) 2p (4) 4p 
 [Éil :  (1) 0]
F¿¥ò  : f (x)  = sin3 x cos3 x 
 f (–x) = sin3 (–x) cos3 (–x)
  = – sin3x cos3 x = – f (x)
 \ f (x) xU x‰iw¢ rh®ò

II. nfho£l ïl§fis Ãu¥òf : 

1. x dx
−
∫
1

1
 = ...................

 (1) –1 (2) 1 (3) 0 (4) 2
 [Éil : (3) 0] 

2. f x dx f x dx
a a

( ) ( )
0

2

0

2ò ò=  vÅš 

 (1)  f (2a – x) = f(x)  (2) f (a – x) = f(x)
 (3) f (x) = – f(–x)   (4) f (–x) = f(x)
 [Éil : (1) f (2a – x) = f(x)]
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10
m¤âaha«

rhjhuz tif¡bfG¢  

rk‹ghLfŸ

K¡»a tiuaiwfŸ

�� xU tif¡bfG¢ rk‹gh£ oš fhz¥gL« Äf ca®ªj tif¡bfGÉ‹ tÇirna m¢rk‹gh£o‹ 

tÇir (order) MF«. 

�� xU tif¡bfG¢ rk‹gh£il gšYW¥ò¡ nfhit toÉš vGj ïaYbkÅš, m¢rk‹gh£oš 

njh‹W« Äf ca®ªj tÇiríila tif¡bfGÉ‹ KG v© gona m¢rk‹gh£o‹ go 

vd¥gL«. 

�� xU tif¡bfG¢ rk‹ghL xnubahU rhuh kh¿ia¥ bghW¤J x‹W mšyJ mj‰F nk‰g£l 

rh®òfË‹ rhjhuz tif¡bfG¡fis¡ bfh©LŸsJ vÅš, m¢rk‹ghL rhjhuz 

tif¡bfG¢ rk‹ghL vd¥gL«.

�� xU tif¡bfG¢ rk‹ghL x‹W mšyJ mj‰F nk‰g£l rh®òfË‹ gFâ tif¡bfG¡fis 

k£L« bfh©oU¡F« vÅš, m¢rk‹ghL gFâ tif¡bfG¢ rk‹ghL vd¥gL«.

�� an(x)y(n) + an–1(x) yn–1 + ... + a1(x)y + a0y = g(x) v‹w rk‹gh£oš g(x) = 0 vÅš m¢rk‹ghL 

rkgo¤jhd rk‹ghL vd¥gL«.

�� xU tif¡bfG¢ rk‹gh£o‹ Ô®Éš cŸs khw¤j¡f kh¿ÈfË‹ (vnj¢ir kh¿ÈfË‹) 

v©Â¡ifahdJ, m›tif¡bfG¢ rk‹gh£o‹ tÇir¡F¢ rkkhf ïU¥ã‹, m¤Ô®Éid 

m¢rk‹gh£o‹ bghJ¤ Ô®î v‹»nwh«.

�� bjhifp£L¡ fhuÂ I.F = e pdx∫ dy
dx

y+ P  = Q.

��
dy
dx

y+ P  = Q ï‹ Ô®î ye pdx∫  = Q C∫ ∫ +e dxpdx
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�� Kjš tÇir neÇaš tif¡bfG rk‹gh£o‹ tot« 
dy
dx

+ Py = Q MF«. ï§F P k‰W« Q 

v‹gd x-ïš k£Lnk cŸs rh®òfshF«. ï¢rk‹gh£oš y k‰W« mj‹ tif¡bfG 
dy
dx

 

ï›Éu©o‹ bgU¡fš gy‹ ïU¡fhJ. nkY« rh®ªj kh¿ y k‰W« rhuhkh¿ x-I¥ bghU¤j 

mjDila tif¡bfG M»ait Kjyh« goahf k£Lnk fhz¥gL«. bfhL¡f¥g£l tif¡bfG¢ 

rk‹gh£o‹ Ô®î ye e dxdx dxP P
Q Cò = ò +ò  vd¡ »il¡»wJ. ï§F e dxPò  v‹gJ rk‹ghL (1)-‹ 

bjhifp£L¡ fhuÂ (bjh.fh) vd¥gL«. 

��
dx
dy

+ Px = Q v‹w Kjš tÇir neÇaš rk‹gh£oš P k‰W« Q v‹gd y-š k£Lnk cŸs 

rh®òfshF«. ï¢rk‹gh£oš x k‰W« 
dy
dx

 ï›Éu©L« bgU¡fyhf ïU¡fhJ.

�� nkY« rh®ªj kh¿ x k‰W« rhuhkh¿ y-I¥ bghU¤j mj‹ tif¡bfG M»at‰¿‹ go 1 Mf 

k£Lnk fhz¥gL«. ï›tifÆš, tif¡bfG¢ rk‹gh£o‹ Ô®î xe e dydy dyP PQ  Cò = ò +ò  

MF«.

�� t neu¤âš xU bghUË‹ ïU¥ò x vÅš, t neu¤âš m¥bghUË‹ ïU¥ã‹ fzneu khWåj« 

dx
dt

 MF«.

gÆ‰á 10.1

1. ã‹tU« tif¡bfG¢ rk‹ghLfŸ 

x›bth‹¿‹ tÇir k‰W« go 

(ïU¡Fkhdhš) M»at‰iw¤ Ô®khÅ¡f.

(i) 
dy

dx
+ xy = cot x

(ii) d y

dx

d y

dx

dy

dx

3

3

2
3 2

23 5 4 0
æ

è
ç

ö

ø
÷ - + + =

(iii) d y

dx

dy

dx
x d y

dx

2

2

2 2 2

2

æ

è
ç

ö

ø
÷ + æ

è
ç

ö
ø
÷ =

æ

è
ç

ö

ø
÷sin  [ãoV - 1]

(iv) 
dy

dx

dy

dx
x- - =4 7 0

(v) y
dy

dx

x

dy
dx

dy
dx

æ
è
ç

ö
ø
÷ =

æ
è
ç

ö
ø
÷ + æ

è
ç

ö
ø
÷

3  [ãoV - 4]

(vi) x
d y

dx
dy

dx

2
2

2

2
1
2

1 0+ + æ
è
ç

ö
ø
÷

é

ë
ê

ù

û
ú =

(vii) d y

dx

dy

dx

2

2

3

1
æ

è
ç

ö

ø
÷ = + æ

è
ç

ö
ø
÷

(viii) 
d y

dx
xy

dy

dx

2

2 = + æ
è
ç

ö
ø
÷cos

(ix) d y

dx

dy

dx
ydx x

2

2
35+ + =ò

(x) x e
xy

dy
dx=

æ
è
ç

ö
ø
÷

Ô®î : (i) 
dy

dx
+ xy = cot x

  bfhL¡f¥g£l tif¡bfG rk‹ghL

    dy
dx

xy+  = cot x.

  Äf ca®ªj tif¡bfG 1 k‰W« 

mjDila mL¡F 1 

 tÇir 1, go 1.

   (ii) d y

dx

d y

dx

dy

dx

3

3

2
3 2

23 5 4 0
æ

è
ç

ö

ø
÷ - + + =

 bfhL¡f¥g£l tif¡bfG rk‹ghL

  

d y
dx

d y
dx

dy
dx

3

3

2
3 2

23 5 4




 −





 + +  = 0
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gÆ‰á 10.7

 ã‹tU« neÇaš tif¡bfG¢ 

rk‹ghLfË‹ Ô®îfis¡ fh©f.

1. cos x 
dy

dx
+ y sin x = 1

Ô®î : ⇒ 
dy
dx

y x
x

+ sin
cos

 = 
1

cos x

	
⇒  

dy
dx

 + y tan x  =  sec x

 ïJ xU neÇaš tif¡bfG rk‹ghlhF«. 

 ∴ P = tan x; Q = sec x

   
p dx∫  = tan x dx∫  = log sec x

   ∴ I.F. = e p dx∫
 = elog sec x = sec x

   ye p dx∫
 = Qe dx c

p dx

∫ ∫ + Ô®thF«.

 ⇒   y sec x = sec secx x dx c⋅ +∫

 ⇒   y sec x = sec2 x dx c+∫
 ⇒   y sec x = tan x + c

 ⇒  y
xcos

 = 
sin
cos

x
x

c+

 ⇒	  y = sin x + c (cos x)

2. (1 – x2)
dy

dx
 – xy = 1

Ô®î :  
dy
dx

x
x

y+ −
−





1 2

 
=

 1
1 2− x

 ïJ xU neÇaš tif¡bfG rk‹ghlhF«. 

   \ P = 
−
−

x
x1 2 ; Q = 

1
1 2− x

   
p dx∫   = 

−
−∫

x
x

dx
1 2  =

1
2

2
1 2

−
−∫

x
x

dx
 

              = 1
2

1 2log( )− x =  log 1 2− x

   \  I.F. = e p dx∫
= e xlog 1 2−

= 1 2− x

   \ ye p dx∫   =  Q∫ ∫ +e dx cp dx
Ô®thF«.

 ⇒    y 1 2− x  = 
1

1
12

2

−
− +∫ x

x c  

                          =  
1

1 2−
+∫ x

c

 ⇒		 y x1 2−  = sin–1(x) + c

                   y = sin ( )−

−

1

21
x
x

 + c
x1 2−

 

 ⇒                 y = sin ( ) ( )
− −

−
+ −

1

2

2
1

2

1
1x

x
c x

3. 
dy

dx

y

x
+ = sin x

Ô®î : ïJ xU neÇaš tif¡bfG rk‹ghlhF«.

   ∴ P  = 
1
x ; Q = sin x

   p dx∫   = 1
x

dx∫  = log x

   I.F.  =  e p dx∫  = elog x = x

   ∴ ye p dx∫   = Qe dx cp dx∫ +∫ Ô®thF«.

   u  = x; dv = sin x  
   du = dx; v = –cos x
   

∵ u dv∫  = uv v du− ∫
 ⇒   yx  = x x dx csin ⋅ +∫ 

⇒   xy  = –x cos x + cos x dx∫
 ⇒   xy  = –x cos x + sin x + c
 ⇒	  xy + x cos x = sin x + c
 ⇒   x(y + cos x) = sin x + c

4. (x2 + 1) 
dy

dx
+ 2xy = x2 4+

Ô®î : ⇒
 dy

dx
x

x
y+

+






2
12  = 

x
x

2

2

4
1

+
+

 ïJ xU neÇaš tif¡bfG rk‹ghlhF«.

 
∴ P = 

2
12

x
x +

; Q = 
x
x

2

2

4
1

+
+

 
∴  p dx∫  = 

2
12

x
x

dx
+∫  = log(x2 + 1)

 ∴  I.F. = e p dx∫  = e xlog( )2 1+
 = x2 + 1

 ∴  ye p dx∫  = Qe dx cp dx∫ +∫ Ô®thF«. 

  y(x2 + 1) = 
x
x

x dx c
2

2
24

1
1+

+
⋅ + +∫ ( )
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24. 
dy

dx

ax

y f
=

+
+
3

2
 vD« tif¡bfG¢ 

rk‹gh£o‹ Ô®î xU t£l¤ij¡ 

F¿¡Fkhdhš, a-‹ kâ¥ò [ãoV - 2]

	 (1)	 2		 (2)	 −2		 (3)	 1		 (4)	 −1
 [Éil : (2) –2]

F¿¥ò : 
dy
dx

 = 
ax
y f

+
+

3
2  

 ⇒	 (2y + f )dy = (ax +	3)dx 

 ⇒ 
2

2

2y
+ fy = ax2

2
 +	3x

 ⇒	
ax2

2
– y2	+	3x – fy  = 0

 ïJ t£l¤ij F¿¥gjhš x2 ï‹ bfG = y2 ï‹ bfG

   a
2

 = –1  ⇒ a = –2

25. y = f(x) vD« tistiuÆ‹ VnjD« xU 

òŸËÆl¤J rhŒî 
dy

dx
 = 3x2 vd¡ bfhL¡f¥ 

g£LŸsJ. nkY« tistiuahdJ 

(–1, 1) òŸË tÊahf¢ brš»wJ vÅš, 

tistiuÆ‹ rk‹ghL 
 (1) y = x3 + 2   (2) y	=	3x2	+	4
	 (3)	 y	=	3x3	+	4		 (4)	 y = x3 + 5
 [Éil : (1) y = x3 + 2]

F¿¥ò :  
dy
dx  =	 3x2 ⇒dy =	3x2dx 

  ⇒   y = 3
3

3x c+  ⇒	y= x3 + c
 ïJ (–1, 1) v‹w òŸË tÊ brštjhš,

  1 = (–1)3 + c  ⇒ 1 = –1 + c ⇒ c = 2
 ∴ tistiuÆ‹ rk‹ghL y = x3 + 2

ãoV khâÇ Édh- Éil

1 kâ¥bg©

1. 
dy

dx
e x= + 2  v‹w tif¡bfG¢ rk‹gh£o‹ 

Ô®î :  [ãoV - 4]

 (1) y = ex + C  (2) y = 2x + ex + C
	 (3)	 y = 2xex	+	C	 (4)		 y = ex + 2Cx
 [Éil :  (2) y = 2x + ex + C]
F¿¥ò :   dy = (ex + 2)dx  bjhifÆl,

   y = ex + 2x + c
   y = 2x+ ex + c

 
2 kâ¥bg©fŸ

1. y = e–x + mx + n v‹gJ e
d y

dx
x

2

2 1






− = 0 

vD« tif¡bfG¢ rk‹gh£o‹ Ô®thF« 

vd¡fh£Lf. ï§F m k‰W« n v‹gd 

vnj¢ir kh¿ÈfŸ [ãoV - 3]
Ô®î :  y = e–x + mx + n

   
dy
dx

 = –e–x + m ⇒ 
d y
dx

2

2  = e–x

   e–x 
d y
dx

2

2  = 1

2. Ô®¡f : dy

dx
y e x+ = -  [ãoV - 5]

Ô®î :  dy
dx

y e x+ = − = e–x

  ï§F P = 1, Q = e–x

  ∫Pdx = ∫1dx = x
  I.F = e ∫Pdx = ex

 vdnt Ô®î v‹gJ 
  ye∫Pdx  = ∫Qe∫Pdx dx + c
  yex  = ∫e–x ex dx + c
  yex = x + c
3. y2 = 4ax vD« gutisa¤ bjhFâÆ‹ 

tif¡bfG¢ rk‹gh£il¡ fh©f. ï§F a 
v‹gJ vnj¢ir kh¿ÈahF«. [ãoV - 6]

Ô®î : gutisa¡ FL«g¤â‹ rk‹ghL y2	=	4ax,

 ï§F a v‹gJ VnjD« xU kh¿ÈahF«. ... (1)
 rk‹gh£o‹ ïUg¡fK« xI¥ bghU¤J 

tif¡bfG fhz , eh« bgWtJ

 
2 4

2
y dy

dx
a a y dy

dx
= Þ =

 a ï‹ kâ¥ig rk‹ghL (1)-š ãuâÆl 

eh« bgWtJ 
dy
dx

y
x

=
2

vD« njitahd 

tif¡bfG¢ rk‹ghlhF«.

3 kâ¥bg©fŸ

1. Ô®¡f : cos x cos y dy  – sin x sin ydx = 0. [ãoV - 1]
Ô®î : cos x cos y dy – sin x sin y dx = 0
  cos x cos y dy = sin x sin y dx

  cos
sin

y
y

dy = 
sin
cos

x
x

dx 

  log sin y = –log cos x + log c
  log (sin y cos x) = log c
  sin y cos x = c
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m¤âaha«

11

K¡»a tiuaiwfŸ

�� TWbtË S-ÈUªJ bkŒba©fŸ R -¡F tiuaW¡f¥gL« X vD« xU rkthŒ¥ò kh¿, X-ï‹ 

å¢R v©Âlj¡fjhf ïUªjhš jÅÃiy rkthŒ¥ò kh¿ahF«. mjhtJ, KoîW mšyJ 

v©Âlj¡f Koîwh v© kâ¥òfis k£Lnk bfh©oU¡F«. ï§F S fz¤âš cŸs x›bthU 

kâ¥ã‹ Ãfœjfî« Äifba© Ãfœjfî¡ bfh©ljhfî«, ÃfœjfîfË‹ bkh¤j TLjš 

x‹whfî« ïU¡F«.

�� X v‹gJ xU jÅÃiy rkthŒ¥ò kh¿È vÅš

� f(xk) = P (x = xk) , k = 1, 2, 3 . .. n v‹gJ Ãfœjfî X Ãiw¢ rh®ghf tiuaW¡f¥gL»wJ.

�� x1 < x2 < x3 ... vD«go x1, x2, x3 ... kâ¥òfS¡F F(x)-I Ãfœjfî Ãiw¢ rh®ghf¡ bfh©oU¡F« 

jÅÃiy rkthŒ¥ò kh¿ X -ï‹ FÉî gutš rh®ò F(x)-ï‹ Ãfœjfî Ãiw¢rh®ò 
F P Xx x f xi

x xi

( ) = £( ) = ( )
£

å , x ∈ R MF«.

�� S v‹gJ xU TWbtË v‹f. X:S → R vD« xU rkthŒ¥ò kh¿ R-‹ xU fzkhd I -š 

VnjD« kâ¥ig¥ bgW« v‹f. I -ïš cŸs mid¤J x -¡F« P(X= x) = 0 v‹gJ X -ï‹ xU 

bjhl®¢áahd rkthŒ¥ò kh¿ahF«.

�� X (bt‰¿) = 1 k‰W« X (njhšÉ) = 0 vd tiuaW¡f¥gL« xU bg®ndhÈ nrhjidíl‹ ïizªj 

rkthŒ¥ò kh¿ X -¡F ,

� f x
p x

q p x
( ) =

=
= - =

ì
í
î

,
,

1
1 0

 ï§F 0 < p < 1.

��  X v‹gJ bg®ndhÈ rkthŒ¥ò kh¿ vdî« k‰W« f(x)  v‹gJ bg®ndhÈ gutš vdî« Kiwna 

miH¡f¥gL»wJ.
�� <UW¥ò rkthŒ¥ò kh¿ X v‹gJ n-rh®g‰w Ka‰áfËš bt‰¿fË‹ v©Â¡ifia¡ F¿¡»wJ 

v‹f . bt‰¿¡fhd Ãfœjfî p vd¡ bfh©lhš, njhšÉ¡fhd Ãfœjfî q = 1– p MF«. <UW¥ò 

gutiy X∼ B(n, p) vd¡ F¿¥g® . 

�� X -‹ Ãfœjfî Ãiw rh®ò f(x) = n
x

æ

è
ç

ö

ø
÷  px (1 – p)n–x, x = 0, 1, 2, . . n MF«.

Ãfœjfî gutšfŸ 
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8. 4P(X = 4) = P(X = 2) k‰W« n = 6 vD«go 
cŸs X∼ B(n, p)-‹ gutÈ‹, ruhrÇ k‰W« 

â£lÉy¡f« M»at‰iw¡ fh©f. [ãoV - 5]

Ô®î : bfhL¡f¥g£l 4 . P(X = 4)=P(X = 2) k‰W« 
n = 6.

 4 . [6C4 p
4 (1 – p)2] = 6C2p

2 . (1 – p)4

 
⇒ 6 5

2 1
×
×

× p4(1 – p)2 = 
6 5
2 1

×
×

p2 (1 – p)4

 ⇒ p2(1 – p)2 [4 × p2] = p2 (1 – p)4

 ⇒ 4p2 = (1 – p)2

  [∵ Ú¡f p2(1 – p)2]
 ⇒ 4p2 = 1 + p2 – 2p
 ⇒ 3p2 + 2p – 1 = 0
 ⇒ (p + 1) (3p – 1) = 0

 ⇒  p = –1, p = 
1
3

 ⇒ p = 
1
3

 ∴ <UW¥ò gutš 
 P(X = x) =nCx p

x (1 – p)n–x, x = 0, 1, 2, . . . n
 

(i)  P(X = x) = 6Cx
1
3

2
3

6












−x x

, x = 0, 1, 2, . . . n

 
(ii) ruhrÇ = np = 6 1

3
×  = 2

 (iii) â£l Éy¡f« = npq  = 6 1
3

2
3

× ×  

                                            = 
12
9  = 

4
3

9. 5 rh®g‰w nrhjidfis cila xU 

<UW¥ò gutÈ‹ 1 k‰W« 2 bt‰¿¡fhd 

ÃfœjfîfŸ Kiwna 0.4096 k‰W« 0.2048 

MF«. <U¥ò gutÈ‹ ruhrÇ k‰W« 

gut‰go fh©f.

Ô®î :  bfhL¡f¥g£l n = 5 k‰W«  
P(X = 1) = 0.4096,  

  P(X = 2) = 0.2048
  ∴ nC1p

1q4 = 0.4096
 ⇒  5C1 p

1q4 = 0.4096 ...(1)
  p(x = 2) = 0.2048
  5C2 p

2q3 = 0.2048 
 ⇒ p2q3 = 0.2048 ...(2)

[∵ p = –1¡F 
 rh¤âaÄšiy]

   (2) I (1) Mš tF¡f »il¥gJ

  10
5

2 3

4

p q
pq

 = 0 2048
0 4096

.

.

 
⇒ 

2 p
q  

= 
1
2

 ⇒ 4p = q

 ⇒  4p = 1 – p ⇒ 5p = 1 

 ⇒  p = 
1
5

  ∴ q = 1 – p = 1 – 1
5

 = 
4
5

  ruhrÇ = np = 5 × 
1
5

 = 1

 gut‰go = npq= 5 1
5

´  × 
4
5  

= 
4
5

gÆ‰á 11.6

bfhL¡f¥g£l eh‹F kh‰W ÉilfËÈUªJ 

rÇahd mšyJ Äfî« V‰òila 

ÉilÆid¤ nj®ªbjL¡fî« :

1. X vD« rkthŒ¥ò kh¿Æ‹ Ãfœjfî 

ml®¤â rh®ò

 f(x) = 

2 0

0 2

3x
x l

l x l

< ³

£ <

ì
í
ï

îï

 vÅš, ït‰¿š vªj T‰W¢ rÇahdJ?

 (1) ruhrÇ k‰W« gut‰go cŸsJ.

 (2) ruhrÇ cŸsJ Mdhš gut‰go ïšiy.

 (3) ruhrÇ gut‰go k‰W« ïu©L« ïšiy. 
 (4) gut‰go cŸsJ Mdhš ïšiy.

 [Éil :  (2) ruhrÇ cŸsJ Mdhš gut‰go 

 ïšiy.]

F¿¥ò  : ruhrÇ = x
x

dx⋅∫
2

3
1

¥

 = 
2

2
1 x

dx
¥

∫  = 2 2

1

x dx−∫
¥

             
    = 2 1

1

−



x

¥

 = − −





2 1 1
¥

      = –2 (0 – 1) = 2

 gut‰go  = x
x

dx2
3

1

2⋅∫
¥

 = 
2

1 x
dx

¥

∫  =[ log]2 1
¥

  [log ∞ tiuaW¡f¥glÉšiy]
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muR nj®î Édh- Éil

1 kâ¥bg©

bfhL¡f¥g£l eh‹F kh‰W ÉilfËÈUªJ 

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«:

1. rkthŒ¥ò kh¿ X-ï‹ gutš ã‹tUkhW 

cŸsbjÅš,

x 1 2 3 4
P (X = x) c 2c 3c 4c

 c-ï‹ kâ¥ò [m.kh.É -2019]

(1) 0.1  (2) 0.2 (3) 0.3 (4) 0.4
 [Éil :  (1) 0.1]
F¿¥ò  : c + 2c + 3c + 4c = 1
  10c = 1

  c = 
1

10
= 0.1

2 kâ¥bg©fŸ

1. f x
e xx

( ) = ≥





−λ λ , 0
0 ãw kâ¥òfS¡F

 vD« Ãfœjfî ml®¤â rh®ò cŸs xU 

rkthŒ¥ò kh¿ X-¡F ruhrÇ k‰W« gut‰go 

fh©f. [m.kh.É -2019]

Ô®î : bfhL¡f¥g£l gutš bjhl®¢áahdJ 

v‹gij ftÅ¡fî«.

 tiuaiw¥go  μ = E(X) = xf x dx( )
-¥

¥

ò
 (bg®ndhÈ N¤âu¥go mšyJ gFâ 

bjhifÆlš KiwÆidí« ga‹gL¤jyh«)

 = 0
0

0-¥

-
¥

-ò ò( ) + ( )l ll le dx x e dxx x
= 0

0

+ ( )
¥

-òl lx e dxx

 = 0 1
2+ æ

è
ç

ö
ø
÷l

l
 Äif KG v© n-¡F, fhkh bjhifÆlš n,

x e dx nn x
n

0
1

¥
-

+ò ( ) =
ö

ø
÷÷

a

a
= 

1
l

TLjš Édh- Éil

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥ bghU¤jkhd 

ÉilÆid nj®ªbjL¤J vGJf :

1. F(x) Ãfœjfî gutš rh®ò vÅš F(–∞) =
(1) 1 (2) 2 (3) ∞ (4) 0

 [Éil : (4) 0]
F¿¥ò  : F (∞) = 1 k‰W« F (–∞) = 0
2. F(x) Ãfœjfî gutš rh®ò vÅš  F(∞) is

(1) 1 (2) 2 (3) ∞ (4) 0
 [Éil : (1) 1]
F¿¥ò  : F (∞) = 1 k‰W« F (–∞) = 0

3. F(x) = 1
2

, E(x2) = 1
4

 vÅš var(x) =

(1) 0 (2) 1
4

 (3) 1
2

 (4) 1
 [Éil : (1) 0]
F¿¥ò  : Var (X) = E (X 2) – (E(X))2

     = 1
4

– 1
4

 = 0

4. x ï‹ Ãfœjfî ml®¤â¢ rh®ò  
f(x) = cx2, 0 < x < 2 vÅš c =

(1) 
1
3

 (2) 4
3

 (3) 8
3

 (4) 3
8

 [Éil : (4) 3
8

]

F¿¥ò  : cx dx2

0

2

ò  = 1

 ⇒ C x3

0

2

3
é

ë
ê

ù

û
ú  = 1   ⇒ C 8

3
 = 1

  C = 3
8

5. xU rkthŒ¥ò kh¿ X -ï‹ Ãfœjfî 

ml®¤â¢ rh®ò  f(x) = 
k

x2 1+ , 0 < x < ∞, 
vÅš k =

(1) p (2) 1
p

 (3) 1 (4) 
2
p

 [Éil : (4)
2
p

]

F¿¥ò  : 
k

x
dx2

0 1+

¥

ò  = 1
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K¡»a tiuaiwfŸ

�� * v‹w <UW¥ò¢ braiy S -ï‹ ÛJ ã‹tUkhW« tiuaW¡fyh«: ∀ a, b ∈ S, a * b , v‹gJ 

xUik¤j‹ik thŒªjJ, nkY« a * b ∈ S.  
�� x‹W mšyJ mj‰F nk‰g£l <UW¥ò¢ brašfis¥ bghU¤J VnjD« xU bt‰w‰w fz¤â‹ 

ÛJ tiuaW¡f¥g£lhš mJ ïa‰fÂj mik¥ò vd¥gL«. 

�� *: S × S → S;  mjhtJ *(a, b) = a * b ∈ S ï§F a * b v‹gJ X® cW¥ghF«. *-‹ Éisî 

v¥bghGJ« f©o¥ghf S -MdJ . *-‹ Ñœ milî bg‰WŸsJ vd¡ Twyh«. ï¥g©ig 

milî¥ g©ò v‹W TWt®. 

�� xU bt‰w‰w fz« S -‹ ÛJ <UW¥ò¢ braÈ *MdJ gÇkh‰W¤ j‹ikíilajhÆ‹ x›bthU 

a, b ∈ S -¡F« a * b = b * a  v‹gJ c©ikahf nt©L«.  
�� xU bt‰w‰w fz« S -‹ ÛJ <UW¥ò¢ braÈ *MdJ nr®¥ò¥ g©ò cilajhÆ‹  

a * (b * c) = (a * b) * c ∀ a, b ∈ S v‹gJ c©ikahf nt©L«.
�� * v‹w <UW¥ò¢ braÈÆ‹ Ñœ e ∈ S v‹gJ S -‹ rkÅ cW¥ò vÅš ∀ a ∈ S, a * e, = a k‰W« 

e* a = a v‹gij Ãiwî brŒí«. 
�� S -š e vD« xU rkÅ cW¥ò ïUªjhš∀ a ∈ S, ∈ b ∈ S, b * a = e k‰W« b * a = e  vÅš,  b ∈ S 

v‹gJ a -‹ ne®khW cW¥ò mšyJ vâ®kiw cW¥ò vd¥gL«. ïij eh« b = a–1 vd vGjyh«. 

�� A k‰W« B-‹ ïiz¥ò A ∨ B = [aij] ∨ [bij] = [aij ∨ bij] = [cij] ï§F cij =
1 1 1
0 0 0

a b
a b

ij ij

ij ij

= =
= =

ì
í
î  

mšyJ
k‰W«

�� A k‰W«◘ B-‹ rªâ¥òA ∧ B = [aij] ∧ [bij] = [cij] ï§F cij =
1

0




aij  = 1 k‰W« bij  = 1
aij  = 1 mšyJ bij  = 1

�� n - ‹ k£L¡F T£lš

� a, b ∈ Zn·v‹f. ãwF  a + bI n Mš tF¡f »il¡F« Ûâ a +nb.
�� n - ‹ k£L¡F bgU¡fš

� a, b ∈ Zn v‹f. ãwF a × b I n Mš tF¡f »il¡F« Ûâ a ×nb
�� xU T‰iw mj‹ T£L¡ T‰WfË‹ bkŒ kâ¥ig bghU£gL¤jhkš “bkŒk«” vd¡ 

Twnt©Lkhdhš mj‹ bkŒkâ¥ò všyh ÃiyÆY« T Mf ïU¡f nt©L«. ïij T vd¡ 

F¿¥ãLt®.

�� xU T‰iw mj‹ T£L¡ T‰WfË‹ bkŒ kâ¥ig¥ bghU£gL¤jhkš “Ku©ghL” vd¡ Tw 

nt©Lkhdhš mj‹ bkŒkâ¥ò v¥bghGJ« F Mf ïU¡fnt©L«. ïij F vd¡ F¿¥ãLt®. 
�� xU T‰W thŒgh£oDila ïUik MdJ ∧,∨, T M»aitfS¡F Kiwna ∧,∨, F fis 

gâÈLtj‹ _y« bgw¥gL»wJ. X® ïUik MdJ T (tautology / bkŒk«) ¡F gâyhf F Ií«,  
(contradiction / Ku©ghL)-¡F¥ gâyhf T Ií« gâÈLtj‹ _y« bgw¥gL»wJ.

m¤âaha«

12

jÅÃiy¡ fÂj«
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 = ¬p ∨ (¬q ∨ r)  [Û©L«◘ (1) I ga‹gL¤â]
 = (¬p ∨ ¬q) ∨ r  [nr®¥ò¥g©ig ga‹gL¤â]
 = ¬(p ∧ q) ∨ r [Okh®fÅ‹ Éâia¥ ga‹gL¤â]
 = (p ∧ q) → r  [(1) -I ga‹gL¤â]
 = RHS
 vdnt Ã%ã¡f¥g£lJ.

15. p→(¬q∨r) ≡ ¬p∨(¬q∨r) v‹gij bkŒik 

m£ltizia¥ ga‹gL¤â ÃWîf.

Ô®î:

p q r ¬q

¬
q 

∨ 
r

p 
→

  
(¬

q 
∨ 

r)
¬p

¬
p 

∨ 
 

(¬
q 

∨ 
r)

T T T F T T F T
T T F F F F F F
T F T T T T F T
T F F T T T F T
F T T F T T T T
F T F F F T T T
F F T T T T T T
F F F T T T T T

 Ãuš (6) k‰W« Ãuš (8) xnu Éjkhf cŸsd. 
 ∴ p → (¬q ∨ ¬r) = ¬p ∨ (¬q ∨ r)

gÆ‰á 12.3

rÇahd mšyJ Äfî« V‰òila ÉilÆid 

bfhL¡f¥g£l eh‹F kh‰W ÉilfËÈUªJ 

nj®ªbjL¡fî« :

1. X® <UW¥ò¢ braÈ S v‹w xU fz¤â‹ 

ÛJ xU rh®ghf ã‹tUtdt‰¿ÈUªJ 

bgw¥gL»wJ

 (1) S → S   (2) (S×S) → S
 (3) S → (S×S)  (4) (S×S) → (S×S)
 [Éil : (2) (S×S) → S]

2. fÊ¤jÈ‹ Ñœ ã‹tU« fz« milî 

bgwÉšiy . [ãoV - 6]

 (1) R (2) Z (3) N (4) 
 [Éil : (3) N] 

3. ã‹tUgitfËš vJ N-‹ ÛJ X® 

<UW¥ò¢ braÈ MF«.

 (1) fÊ¤jš  (2) bgU¡fš

 (3) tF¤jš  (4) mid¤J«

 [Éil : (2) bgU¡fš]

4. bkŒ·v©fË‹ fz« R - ‹ ÛJ ‘∗’   

ã‹tUkhW tiuaW¡f¥gL»wJ. ïâš 

vJ R-‹ ÛJ <UW¥ò¢ braÈ mšy?

 (1) a∗b = min (a.b) (2) a∗b = max (a,b)
 (3) a∗b = a  (4) a∗b = ab

 [Éil : (4) a∗b = ab]
F¿¥ò  :  a = 0, b = 0 v‹f, ⇒ 00 ∉ R. (4) a * b = ab

5. ∗ v‹w <UW¥ò¢ braÈ a∗b = 
ab

7
 vd 

tiuaW¡f¥gL»wJ. ∗ vj‹ ÛJ <UW¥ò¢ 

braÈ MfhJ?

 (1) + (2) Z (3) R (4) C
 [Éil : (3) Z]
F¿¥ò  : a = 3, b = 2  v‹f.

 ⇒ a * b = 3 * 2 = 
3 2

7
( )

 = 
6
7

 ∉ z.

6.  v‹w fz¤âš ab = a + b + ab. vd 

tiuaW ã‹d® 3(y5) = 7?

 (1) y = 2
3

  (2) y = −2
3

 (3) y = −3
2

 (4) y = 4 [Éil : (2) y == −2
3

]

F¿¥ò  :  ⊗ b = a + b + ab
 ∴ 3 ⊗ (y ⊗ 5) = 7 ⇒ 3 ⊗ (y + 5 + 5y) = 7
 ⇒          3 + y + 5 + 5y + 3(y + 5 + 5y) = 7
 ⇒                      8 + 6y + 3y +15 + 15y = 7
 ⇒           23 + 24y = 7 ⇒ 24y = 7 – 23 = –16

 ⇒                                           y = 
−16
24

 = 
−2
3

7.  -‹ ÛJ a ∗ b = a b2 2++  vÅš, * MdJ

  [ãoV - 4]
 (1)  gÇkh‰W Éâ¡F f£L¥gL« Mdhš nr®¥ò 

Éâia Ãiwî brŒahJ.

 (2)  nr®¥ò Éâ¡F f£L¥gL« Mdhš gÇkh‰W 

Éâia Ãiwî brŒahJ.

 (3)  gÇkh‰W Éâ k‰W« nr®¥ò Éâfis Ãiwî 

brŒí«.

 (4)  gÇkh‰W Éâ k‰W« nr®¥ò Éâfis Ãiwî 

brŒahJ.

 [Éil : (3) gÇkh‰W Éâ k‰W« nr®¥ò 

 Éâfis Ãiwî brŒí«.]

F¿¥ò  : a * b = a b2 2+  = b a2 2+  = b * a
 nkY«◘a * (b * c) = a * b c2 2+  = a b c2 2 2+ +

 (a * b) * c = a b2 2+  = a b c2 2 2+ +
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gâî v©

fÂjÉaš

fhy msî : 15 ÃÄl« + 2.30 kÂ  bkh¤j kâ¥bg©fŸ: 90

muR khâÇ Édh¤jhŸ - 2019-2012
M« tF¥ò

1. A= 
3 5
1 2

é

ë
ê

ù

û
ú , B = adj A k‰W« C = 3A vÅš, 

adj B
|C |

 =

 (a) 
1
3

 (b) 
1
9

 (c) 
1
4

 (d) 1

2. 
1 2
3 5-

é

ë
ê

ù

û
ú

n

 mÂÆ‹ ne®kiw mÂ   

1
11

a b

c d

é

ë
ê

ù

û
ú vÅš a, b, c, d-ï‹ VWtÇir

(a) a, b, c, d  (b) d, b, c, a
(c) c, a, b, d  (d) b, a, c, d

3. 
3
2 2

+
é

ë
ê

ù

û
ú

i
= 1 v‹gij Ãiwî brŒí« 

n-ï‹ Fiwªjg£r kâ¥ò

(a) 30 (b) 24 (c) 12 (d) 18

4. 
3
1- + i

v‹‰ fy¥bg©Â‹ Kj‹ik å¢R. 

 (a) -5
6
p  (b) 

-2
3
p

 (c) 
-3

4
p

 (d) 
-p
2

5. x3 + 2x + 3vD« gšYW¥ò¡nfhit¡F

 (a)  xU Fiw k‰W« ïU bkŒba© 
ó¢áakh¡»fŸ ïU¡F«

 (b)  xU Äif k‰W« ïU bkŒa‰w 
fy¥bg© ó¢áakh¡»fŸ ïU¡F«  

 (c)  _‹W bkŒba© ó¢áakh¡»fŸ 
ïU¡F«

 (d) ó¢áakh¡»fŸ ïšiy

6. f (x) = sin–1
x − 1  vd tiuaW¡f¥gL« 

rh®ã‹ rh®gf«

 (a) [1, 2]    (b) [–1, 1]
 (c) [0, 1]   (d) [–1,0]

7. x + y = k v‹w ne®¡nfhL gutisa«  
y2 = 12x-ï‹ br§nfh£L¢ rk‹ghlhf 

cŸsJ vÅš k -‹ kâ¥ò

 (a) 3  (b) –1 (c) 1 (d) 9
8. (1, –2) v‹w òŸË tÊahfî« (3,0) v‹w 

òŸËÆš  x -m¢ir¤ bjh£L¢ brštJkhd 

t£l« ã‹tU« òŸËfËš vªj¥ òŸË 

tÊahf¢ bršY«?

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

9. i j i j i j k� � � � � � �+ + + +, ,2 π v‹w bt¡l®fis 

xU òŸËÆš rªâ¡F« ÉË«òfshf¡ 

bfh©l ïizfu¤ â©k¤â‹ fd msî 

(a) π
2

 (b) π
3

 (c) p (d) π
4

10. x-2
3

 = y-
-
1
5

= z + 2
2

v‹w nfhL   

x + 3y – αz + β = 0 v‹w js¤â‹ ÛJ 

ïUªjhš, ã‹d® (α , β) v‹gJ 

(a) (– 5, 5)    (b) (– 6,7) 
(c)	 (5,	−	5)	 	 	 (d)	 (6,	–7)

 

m¿îiu: (1)  mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gij¢ rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹, miw¡ f©fhÂ¥ghsÇl« cldoahf¤ bjÇÉ¡fî«.

 (2)  Úy« (mšyJ) fU¥ò ikÆid k£Lnk vGJtj‰F« mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.

gFâ - I   
(kâ¥bg©fŸ : 20)

F¿¥ò: (1)  ï¥gFâÆš cŸs mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 (2)  bfhL¡f¥g£LŸs eh‹F kh‰W ÉilfËš Äfî« bghU¤jkhd ÉilÆid¤ nj®ªbjL¤J 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.  (20 × 1 = 20)
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+12M«

tF¥ò

fhy msî : 2.30 kÂ msî fÂj«  bkh¤j kâ¥bg©: 90

gâî v©fhyh©L¥ bghJ¤ nj®î, 
br¥l«g® - 2019

m¿îiufŸ :

1.  mid¤J Édh¡fS« rÇahf m¢R¥ gâth» 

cŸsjh v‹gij¢ rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹, miw¡ 

f©fhÂ¥ghsÇl« cldoahf¤ bjÇÉ¡fî«.

2.  Úy« (mšyJ) fU¥ò ikÆid k£Lnk 

vGJtj‰F« mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F bg‹áš 

ga‹gL¤jî«.

gFâ - I 
F¿¥ò: i)  mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 [20 × 1 = 20]
 ii)  bfhL¡f¥g£LŸs kh‰W ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J 

F¿p£Ll‹ ÉilÆidí« nr®¤J 

vGjî«. 

1. 

1 2 3 4
2 4 6 8
1 2 3 4- - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

-‹ mÂ¤ju«

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

2. 0 ≤ θ ≤ π k‰W« x + (sin θ)y – (cos θ)z = 0,  
(cos θ)x – y + z = 0, (sin θ) x + y – z = 0 
k‰W« bjhF¥ghdJ btË¥gila‰w Ô®î 

bg‰¿U¥ã‹ θ -‹ kâ¥ò

(a) 
5
6
p

 (b) 
p
4

 (c) 
2
3
p

 (d) 
3
4
p

3.  |z1| = 1, |z2| = 2, |z3| = 3 k‰W« |9 z1z2 + 4z1 z3 +  
z2 z3 | = 12 vÅš, |z1 + z2 + z3| -‹ kâ¥ò

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

4. i, – 2 + i, 2 k‰W« 3 M»at‰¿š vªj fy¥bg© 

MâÆÈUªJ mâf bjhiyÉš cŸsJ? 
 (a) 3   (b) –2 + i
 (c) i   (d) 2

5. x3 + px2 + qx + r -¡F α, β k‰W« γ v‹git 

ó¢áakh¡»fŸ vÅš  1
aå  -‹ kâ¥ò

 (a) 
q
r

 (b) 
-p

r
 (c) -q

r
 (d) -q

p

6. sec–1
 x -‹ å¢rf«

 (a) [–π, π]\ p
2{ }  (b) [0, π] \ p

2{ }
 (c) (0, π)\ p

2{ }   (d) (–π, π)\ p
2{ }

7. FÉa§fŸ F1(3,0) k‰W« F2(–3,0) bfh©l 

T«ò tisî 16x2 + 25y2 = 400 -‹ ÛJŸs 

òŸË P(x, y) vÅš PF1 + PF2-‹ kâ¥ò

 (a) 6  (b) 8 (c) 12 (d) 10
8. MâÆÈUªJ 2x + 3y + λz = 1, λ > 0  

v‹w js¤â‰F tiua¥gL« br§F¤â‹ Ús« 
1
5

 vÅš, λ -‹ kâ¥ò

 (a) 0   (b) 1
 (c) 2 3    (c) 3 2
9. x + y + z = 2, 2x + y – z = 3, 3x + 2y + kz = 4 v‹w 

rk‹ghLfË‹ bjhF¥ghdJ xnu xU Ô®it¥ 

bg‰¿U¡F« vÅš

 (a) k ¹ 0   (b) –1 < k < 1
 (c) – 2 < k < 2  (d) k = 0
10. A v‹gJ br§F¤J mÂ vÅš |A| =
 (a) 1  (b) –1  (c) ± 1 (d) 0

11. z v‹gJ fy¥bg© k‰W« Re (z) = Im(z)vÅš,

 (a) Re(z2) = 0  (b) Im(z2) = 0
  (c) Re(z2) = Im (z2) (d) Re(z2) = –Im(z2)
12. z v‹gJ fy¥bg© vÅš, z, iz, –z, –iz vD« 

òŸËfŸ

 (a) xU rJu¤ij mik¡F«

 (b) xU rÇtf¤ij mik¡F«

 (c) xU nfhliktd

 (d)  ika« (0,0), Mu« 2 cila |z| = 2
v‹w t£l¤âš mikí«

13. sinα k‰W« cosα v‹gd 25x2 + 5x – 12 = 0-‹  
_y§fŸ vÅš sin 2α -‹ kâ¥ò

(a) 
12
25

 (b) -12
25

 (c) -24
25

 (d) 4
5
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gâî v©

fÂjÉaš ( ÉilfSl‹ )

fhy msî : 3.00 kÂ neu«  bkh¤j kâ¥bg©fŸ: 90

bghJ¤nj®î Édh¤jhŸ 
kh®¢ - 2020

12
M« tF¥ò

1. 
dx

x4 9 20

2
3

−
∫  -ï‹ kâ¥ò :

 (1) π  (2) 
π
6

 (3) π
2

 (4) 
π
4

2. x + 2y + 3z + 7 = 0 k‰W« 2x + 4y + 6z + 7 = 
0 M»a js§fS¡F ïil¥g£l bjhiyî :

 (1) 
7

2 2   (2) 
7

2 2

 (3) 
7
2

   (4) 7
2

3. t v‹w fhy¤âš »ilk£lkhf efU« 

JfË‹ Ãiy s(t) = 3t2 – 2t – 8 vd¡ 

bfhL¡f¥g£LŸsJ. JfŸ XŒî Ãiy¡F 

tU« neu« :

 (1) t = 3   (2) t = 0

 (3) 
1
3    (4) t = 1

4. u (x, y) = ex2
 + y2, vÅš 

∂
∂
u
x

 -‹ kâ¥ò :

 (1) y2u   (2) ex2+ y2

 (3) 2xu   (4) x2u

5. x2 = 8y – 1 v‹w gutisa¤â‹ Kid :

 (1) 0 1
8

, −





  (2) −





1
8

0,

 (3) 
1
8

0,



   (4) 0 1

8
,





6. r(A) = r([A | B] vÅš, AX = B v‹w neÇa¢ 

rk‹ghLfË‹ bjhF¥ghdJ :

 (1)  xU§fikt‰wJ

 (2)  xU§fikîilaJ k‰W« xnu xU Ô®î 
bg‰¿U¡F«

 (3)  xU§fikîilaJ

 (4)  xU§fikîilaJ k‰W« v©z‰w 

Ô®îfŸ bg‰¿U¡F«.

7. (AB)–1 = 
12 17
19 27

−
−









  k‰W«  

A–1 = 
1 1
2 3

−
−









 ,  vÅš B–1 = 

 (1) 
8 5
3 2

−
−









   (2) 

2 5
3 8

−
−











 (3) 
8 5
3 2









   (4) 

3 1
2 1











8. 100 m2 gu¥gsî bfh©l br›tf¤â‹ Û¢áW 

R‰wsî (Û£lÇš) :

 (1) 50 (2) 10 (3) 20 (4) 40

9. n goíŸs xU gšYW¥ò¡nfhit¢ rk‹ghL 
bg‰WŸs _y§fŸ :

 (1)  rÇahf n _y§fŸ

 (2)  n bt›ntW _y§fŸ

 (3) n bkŒba© _y§fŸ

 (4) n fy¥bg© _y§fŸ

m¿îiu: (1)  mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gij¢ rÇgh®¤J¡ 

bfhŸsî«. m¢R¥gâÉš FiwÆU¥ã‹, miw¡ f©fhÂ¥ghsÇl« cldoahf¤ 

bjÇÉ¡fî«.

 (2)  Úy« (mšyJ) fU¥ò ikÆid k£Lnk vGJtj‰F« mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.

gFâ - I   
F¿¥ò: (1)  mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 (2)  bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«.  (20 × 1 = 20)
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