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 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ tif E©fÂj¤â‹ ga‹ghLfŸ 1

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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 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ bjhFâ -II ➠ m¤âaha« 07
4

gÆ‰á 7.1

1. Mâ¥òŸËÆÈUªJ t ÉdhofS¡F¥ 

ãwF xU JfŸ cŸs öu¤â‹ msî  

s = 2t2 + 3t Û£l® vD«go ne®¡nfh£oš 

xU JfŸ ef®»wJ.

(i)  t = 3 k‰W« t = 6 ÉdhofS¡»ilna 

cŸs ruhrÇ âirntf« v‹d?

(ii)  t = 3 k‰W« t = 6 ÉdhofS¡»ilna 

cŸs fz¥bghGJ âirntf« v‹d?

Ô®î : 

  (i) bfhL¡f¥g£l s = 2t2 + 3t
     s(3) = 2 × 32 + 3 (3) 
     = 2 × 9 + 9
     =  27 Û ... (1)
     s(6) = 2 × 62 + 3 (6) 
     = 72 + 18 =  90 Û ... (2)

    ruhrÇ âirntf« = 
s s6 3

6 3

( ) - ( )
-

= 
90 27

3

-

     = 
63

3
= 21 Û/Édho

  (ii)  fz¥bghGJ âirntf« 

    V(t) = 
ds
dt

= 4 t + 3 

   t =  3 ïš fz¥bghGJ âirntf«

    =  V(3) =15 Û/Édho

 [(1) ïÈUªJ]
   t =  6 ïš fz¥bghGJ âirntf«

    = V(6) = 27 Û/Édho

 [(2) ïÈUªJ]

2. 400 mo cau kiy c¢á Kf£oÈUªJ 

jtWjyhf xU òif¥gl¡ fUÉ ÉG»wJ. 

t ÉdhofËš òif¥gl¡ fUÉ ÉG« öu« 

s = 16t2 MF«.

(i) jiuia¤ bjhL« K‹d® òif¥gl¡ 

fUÉ ÉH vL¤J¡bfh©l neu« 

v‹d?

(ii)  ÑnH ÉGªj ïWâ 2 ÉdhofËš 

òif¥gl¡ fUÉÆ‹ ruhrÇ 

âirntf« v‹d ?

(iii)  jiuia¤ bjhL« nghJ òif¥gl¡ 

fUÉÆ‹ fz¥bghGJ âirntf« 

v‹d ?

Ô®î : (i) bfhL¡f¥g£l s (t) = 16t2, 
   cau«  = 400 mo 

   16t2 = 400

  ⇒ t2 = 
400

16

100

4
=

   t2 = 25
   t = 5 Édho  

 (ii)  ruhrÇ âirntf« = 
ds
dt

= 32 t 

   ï§F t = 2 Édho vÅš

 ïWâ 2 ÉdhofËš ruhrÇ

    = 
V at  V att t= + =3 5

2
 

    =  
32 3 32 5

2

( ) + ( )

    = 
96 160

2

256

2

+
=

    =  128 mo/Édho

 (iii)  fz¥bghGJ âirntf«  

    = 
ds
dt

 = 32t

   ï§F t = 5 Édho

   âirntf« =  
ds
dt

= 32 (5)

    =  160 mo/Édho 

3. s(t) = 2t3 – 9t2 + 12t – 4, ï§F t ≥ 0 vD« 

Éâ¥go xU nfh£oš xU JfŸ ef®»wJ.

(i)  vªneu§fËš JfË‹ âirkhW»‹wJ?

(ii)  Kjš 4 ÉdhofËš JfŸ gaÂ¤j 

öu« v‹d ?

(iii)  âirntf« ó¢áa kâ¥ig milí« 

neu§fËš všyh« JfË‹ KL¡f« 

fh©f ?

Ô®î :  bfhL¡f¥g£l s (t) = 2t3 − 9t2 + 12t − 4, t  ≥ 0.

(i) tif¥gL¤j »il¥gJ, 

    V(t) = 6t2 – 18t + 12 ... (1)
     = 6 (t2 – 3t + 2)
     = 6 (t – 1) (t – 2)
  ï§F  V(t) = 0
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      = 
-

-

3

2

1
1

2

= 
-

3

2
1

2

= |–3| = 3

     ∴θ = tan–1 (3)

10. x2 − y2 = r2 k‰W« xy = c2 v‹w tistiufŸ 

br§F¤jhf bt£o¡ bfhŸS« 

vd¡fh£Lf. ï§F c, r M»ait kh¿ÈfŸ.

Ô®î : bfhL¡f¥g£l tistiuÆ‹ rk‹ghLfŸ 
  x2 − y2 = r2 k‰W« xy = c2

    x2 – y2 = r2

 ⇒ 2x – 2y
dy
dx

 = 0

 ⇒  2x = 2y
dy
dx

 ⇒  
dy
dx

 = 
2
2

x
y

x
y

=

 tistiufË‹ bt£L« òŸË (x1, y1) v‹f.

 ∴Kjš tistiu¡fhd bjhLnfh£o‹ 

rhŒî  m1 = 
x
y
1

1
 ... (1)

 ⇒  xy = c2 

 ⇒ x .
dy
dx

+ y (1) = 0

 ⇒   x 
dy
dx

 = – y

 ⇒   
dy
dx

 = 
- y
x

 ∴Kjš tistiu¡fhd bjhLnfh£o‹ 

rhŒî m2 =
- y
x

1

1
 ... (2)

   fUJ m1 m2 = 
x
y

y
x

1

1

1

1

æ

è
ç

ö

ø
÷

-æ

è
ç

ö

ø
÷ = – 1

 Mjyhš bfhL¡f¥g£l m1m2 = –1 tis 

tiufŸ br§F¤jhf bt£o¡ bfhŸS«.

gÆ‰á 7.3

1. bfhL¡f¥g£l rh®òfS¡F bfhL¡f¥g£l 

ïilbtËÆš  nuhÈ‹ nj‰w« V‹ 

ga‹gL¤j KoahJ v‹gij És¡Ff.

 (i) f(x)  = 
1
x

, x ∈ [–1, 1]

 (ii) f(x) = tan x, x ∈[0, π]

 (iii) f(x) = x – 2 log x, x ∈[2, 7]

Ô®î : (i) f(x)  = 
1
x

, x ∈ [–1, 1]

  bfhL¡f¥g£l  f (x) = 1
x

, x ∈[–1,1]

 [–1, 1]-š f (x) = 1
x

æ
è
ç

ö
ø
÷ , x = 0 -š bjhl®¢á 

m‰wJ k‰W« (–1, 1)-š tifÆl¤j¡fJ mšy. 

Mjyhš nuhÈ‹ nj‰w¤ij ga‹gL¤j KoahJ 

 (ii) f(x) = tan x, x ∈[0, π]

  bfhL¡f¥g£l  f (x) = tan x,  x ∈[0,π]

  x = 
p
2

-š tan x bjhl®¢á m‰wJ Mjyhš 

nuhÈ‹ nj‰w¤ij ga‹gL¤j KoahJ. 

  tan
p
2

= ¥é
ëê

ù
ûú

 (iii)  f(x) = x – 2 log x, x ∈[2, 7]

  bfhL¡f¥g£l f (x) = x – 2 log x ∈[2, 7] 

  (i) f (x), [2, 7] š bjhl®¢áahdJ

  (ii) f (x), (2, 7) š tifÆl¤j¡fJ

  f (2) = 2 – 2 log 2

   = 2 – log 22 = 2 – log 4

  f (7) = 7 – 2 log 7

   = 7 – log 72 = 7 – log 49

  Mjyhš f (2) ≠ f (7) nuhÈ‹ nj‰w¤ij 

ga‹gL¤j KoahJ

2. nuhÈ‹ nj‰w¤ij¥ ga‹gL¤â 

Ñœ¡fhQ« rh®òfS¡F x -‹ v«kâ¥òfËš 

tiua¥gL« bjhLnfhL x-m¢á‰F 

ïizahf ïU¡F«?

 (i) f(x)  = x2 – x, x ∈ [0, 1]

 (ii) f(x) = 
x x

x

2 2
2

-
+

, x ∈[–1, 6]

 (iii) f(x) = x
x

-
3

, x ∈[0, 9]

Ô®î : (i) f(x)  = x2 – x, x ∈ [0, 1]

  bfhL¡f¥g£l  f (x) = x2 – x, x ∈[0, 1] 
  (i) [0, 1]š f (x) bjhl®¢áahdJ 
  (ii) (0, 1) š f (x) tifÆl¤j¡fJ

  (iii) f (0) = 02 – 0 = 0
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 njitahd ïilbtËfŸ

ïilbtË  0, π
4

 π
4

, 3π
4

 3π
4

,5π
4

 5π
4

,7π
4

 7π
4

 ,2π

f ′(x) -‹ F¿
x = 

p
6

 v‹f

cos 2 ×
p
6

= cos
p
3

 =
1

2

+ ve

x = 
p
2

 v‹f

cos 2 ×
p
2

= cos π = –1 
– ve

x = π v‹f

cos 2 π = 1
+ ve

x = 
3

2

p
 v‹f

cos 2 × 
3

2

p

= cos 3π = –1
= – ve

x = 320º v‹f

cos 2 × 320º
=  cos 640
=  cos (360 + 280)
= cos 280º
= cos (270 + 10)
= sin 10º
= + ve

xÇašò¤ 

j‹ikfŸ

â£lkhf 

VW«

â£lkhf 

ïw§F«
â£lkhf VW« â£lkhf ïw§F« â£lkhf VW«

    ∴ f (x) š 0
4

,
pæ

è
ç

ö
ø
÷

3

4

5

4

p p
,

æ
è
ç

ö
ø
÷

7

4
2

p
p,

æ
è
ç

ö
ø
÷  MdJ 

â£lkhf VW« k‰W« 
p p p p
4

3

4

5

4

7

4
, ,

æ
è
ç

ö
ø
÷
æ
è
ç

ö
ø
÷ š 

â£lkhf ïw§F«.

    f ′(x) -‹ F¿ x = 
p p
4

5

4
, , I fl¡F« nghJ 

ÄifÆÈUªJ Fiwahf khWtjhš 

x =  
p p
4

5

4
, -¡F ïlŠrh®ªj  bgUk kâ¥ò 

cŸsJ.

    f p
4

æ
è
ç

ö
ø
÷  = sin 

p
4

 cos 
p
4

+ 5

     = 
1

2

1

2
.  + 5 = 

1

2
+ 5 = 

11

2

    f 5

4

pæ
è
ç

ö
ø
÷  = sin 

5

4

p
 cos 

p
4

+ 5

     = 
-æ

è
ç

ö
ø
÷

-æ
è
ç

ö
ø
÷

1

2

1

2
 + 5

     = 
1

2
+ 5 = 

11

2

   nkY«  f ′(x) -‹ F¿ x = 
3

4

7

4

p p
, -I fl¡F« 

nghJ FiwÆÈUªJ Äifahf khWtjhš 

x =  
3

4

7

4

p p
, -š ïlŠrh®ªj  áWk¤ij milí«.

    ∴ f 3

4

pæ
è
ç

ö
ø
÷  = cos

3

4

p
 sin

3

4

p
 + 5

     = 
-æ

è
ç

ö
ø
÷

+æ
è
ç

ö
ø
÷

1

2

1

2
 + 5= 5 – 

1

2

9

2
=

    f 7

4

pæ
è
ç

ö
ø
÷  = cos

7

4

p
 sin 

7

4

p
 + 5

     = cos 2
4

p
p

-æ
è
ç

ö
ø
÷sin 2

4
p

p
-æ

è
ç

ö
ø
÷ +5

     = 
1

2

1

2

æ
è
ç

ö
ø
÷

-æ
è
ç

ö
ø
÷  + 5

     = 
-1

2
+5 = 

9

2

gÆ‰á 7.7

1. Ñœ¡fhQ« rh®òfS¡F FÊî 

ïilbtËfŸ k‰W« tisî kh‰W¥ 

òŸËfis¡ fh©f:

(i) f (x) = x(x − 4)3 
(ii) f (x) = sin x + cos x, 0 < x < 2π

(iii) f (x) = 
1
2 (ex – e–x)

Ô®î : (i) f (x) = x(x − 4)3 
  bfhL¡f¥g£l f (x) = x (x – 4)3

     f ′(x) = x .3(x – 4)2 + (x – 4)3(1)
      = 3x (x – 4)2 + (x – 4)3 
      = (x – 4)2 (3x + x– 4)
      = (x – 4)2 (4x – 4)
      = 4 (x – 1) (x– 4)2

     f ″(x) = 4 [(x – 1)2 (x – 4) + 
       (x – 4)2 (1)]
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F¿¥ò  : y = ax4 + bx2

    
dy
dx

 = 4ax3 + 2bx

    
d y
dx

2

2  = 12ax2 + 2b

   ⇒ 12ax2 = – 2b

   ⇒ x2 = 
-b

a12

   ⇒ x = f‰gid v©

    
d y
dx

3

3  = 24ax

20. y = (x − 1)3 v‹w tistiuÆ‹ tisî 

kh‰W¥ òŸË

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

F¿¥ò  : y = (x – 1)3

    
dy
dx

 = 3(x – 1)2

    
d y
dx

2

2  = 6 (x – 1) = 0

   ⇒ x = 1

    
d y
dx

3

3  = 6

    x = 1 vÅš,  
d y
dx

3

3  = 6 ≠ 0

 tisî kh‰W¥ òŸË (1, f (1))
    f (1) = (1 – 1)3 = 0

TLjš Édh¡fŸ

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥ bghU¤jkhd 

ÉilÆid nj®ªbjL¤J vGJf :

1. xU JfŸ ne®¡nfh£oš efU« öu«  

s = t3  – 6t2 – 15t, vD« Éâ¥go  mik»‹wJ. 

mj‹ âirntf« Fiwahfî« KL¡f« 

Äifahî« cŸs fhy ïilbtË.

 (1) 2< t < 5   (2) 2 ≤ t ≤ 5 
 (3) t ≥ 2   (4) t ≤ 2 
 [Éil : (1) 2< t < 5]

F¿¥ò  :  V = 
ds
dt

= 3t2  – 12t – 15

    V = 0
   ⇒ 3t2  – 12t – 15 = 0
   ⇒ 3[t2  – 4t – 5] = 0
   ⇒ 3(t  – 5)(t + 1) = 0
    ∴v = 3 (t + 5) (t + 1)
   [0, 5) š âir ntf« Fiw

    KL¡f« = 
dv
dt

= 6t – 12

    KL¡f« = 6(t – 2)
  (2, ∞)š KL¡f« Äif

  fhy ïilbtË (2,5).

2. xU JfŸ ne®¡nfh£oš efU« öu«  

s = 
1
3

 t3 – 16t vD« Éâ¥go mik»‹wJ, 

âirntf« ó¢áakhF« neu¤âš KL¡f«

 (1) 4 (2) 6 (3) 2 (4) 8
 [Éil : (4) 8]

F¿¥ò  : s = 
1

3
t 3 – 16t

    
ds
dt

 = t2 – 16 ; t2 – 16 = 0

   ⇒ t = ± 4

    
d s
dt

2

2  = 2t  = 2 × 4 = 8

3. x ï‹ mâfÇ¡F« É»j« s =  x3 – 5x2 + 5x + 8 ï‹ 

mâfÇ¡F« É»j¤ij nghš ïu©L 

kl§fhF« VnjD« xU x ï‹ kâ¥ò.

 (1) 
3

5
 (2) 

10

3
 (3) 

3

10
 (4) 

1

3
 

 [Éil : (4) 
1

3
]

F¿¥ò  : s = x3 – 5x2 + 5x + 8

   
ds
dt

 = 2
dx
dt
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    ∴ tan θ = 
m m

m m
1 2

1 21

-
+

=
3 1

1 3 1

-
+ ( )

     = 
2

4

1

2
=

    ∴ θ = tan–1 1

2

æ
è
ç

ö
ø
÷

3. f (x) = a log x + bx2 + x ï‹ mWâ kâ¥ò 
x = – 1 k‰W« x = 2 cŸsbjÅš a k‰W«  
b ï‹ kâ¥òfis fh©f.

Ô®î :  f(x) = a log x + bx2 + x

  f ′(x) = 
a
x

+ 2bx + 1

 f (x) -ï‹ mWâ kâ¥òfŸ x = –1 k‰W« x = 2 
ïš cŸsjhš,

  f ′(–1) = 0 k‰W«  f ′ (2) = 0
  f ′(–1) = 0

 ⇒ – a – 2b + 1 = 0 ... (1)

  f ′(2) = 0

 ⇒ 
a
2

+ 4b + 1 = 0

 ⇒ a + 8b + 2 = 0 ... (2)

 (1) + (2) →
 6b + 3  =  0

 ⇒ b = 
-1

2

   b = 
-1

2
  vd (1) ïš ãuâÆl 

 ⇒ –a – 2 -æ
è
ç

ö
ø
÷

1

2
+ 1 = 0

 ⇒ –a + 1 + 1 = 0
 ⇒ a = 2

  ∴ a = 2, b = 
-1

2
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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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 ïUòwK« tifpL vL¡f »il¥gJ,

  
1

T
dT = 0 + 

1

2

1
.
l

. dl

  
DT
T

 = 
1

2
(.02)

  
DT
T

 = 0.01

  ∴ 
DT
T

×100  = 0.01×100 = 1%

7. x® v©Â‹ n -M« go _y« 

fz¡»l¥gL« nghJ V‰gL« rjåj¥ 

ãiH njhuhakhf, mªj v©Â‹ rjåj¥ 

ãiHÆ‹ 
1
n

 kl§F MF« vd¡fh£Lf.

Ô®î : mªj v© x v‹f.

   y = f (x) = xn
1

  ãwF log y = 
1
n

log x

ïUòwK« tifpL vL¡f »il¥gJ

  
1
y

dy = 
1 1
n x

dx´

 mjhtJ 
Dy
y

 	
dy
y n

dx
x

=
1

.

		∴
Dy
y

× 100 	
1

100
n

dx
x

´æ
è
ç

ö
ø
÷

mªj v©Â‹ rjåj¥ ãiHÆ‹ 
1
n

 kl§F

vdnt xU v©Â‹ nM« go _y« 

fz¡»l¥gL« nghJ V‰gL« rjåj« ãiH 

njhuhakhf, mªj v©Â‹ rjåj¥ ãiHÆ‹  
1
n

 kl§F MF«.

gÆ‰á 8.2

1. ã‹tU« rh®òfS¡F tifpL dy fh©f :

(i) y = 
( )1 2

3 4

3-
-

x

x

(ii) y = (3 + sin(2x)2/3 

(iii) y  = ex2–5x + 7 cos (x2 – 1)

Ô®î : (i) y = 
( )1 2

3 4

3-
-

x

x

 bfhL¡f¥g£l y = 1 2

3 4

3-( )
-

x
x

 tifpL vL¡f

 dy =
3 4 3 1 2 2 1 2 4

3 4

2 3

2

-( ) -( ) -( )éë ùû - -( ) -( )

-( )
x x x

x
dx

  = 
2 1 2 3 3 4 2 1 2

3 4

2

2

-( ) - -( ) + -( )[ ]
-( )

x x x
x

dx

  = 
2 1 2 9 12 2 4

3 4

2

2

-( ) - + + -[ ]
-( )

x x x
x

dx

 dy = 
2 1 2 8 7

3 4

2

2

-( ) -[ ]
-( )
x x

x
dx

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

 bfhL¡f¥g£l y = 3 2

2

3+ ( )( )sin x

 tifpL vL¡f

 dy = 
2

3
3 2

2

3
1+( ) -

sin x (cos2x)(2)dx

  dy = 
4

3

2

3 2
1

3

.
cos

sin

x

x
dx

+( )

(iii)  y  = ex2–5x + 7 cos (x2 – 1)

 bfhL¡f¥g£l y = ex2–5x + 7 cos (x2 – 1)
 tifpL vL¡f

 dy = (ex2–5x + 7(–sin (x2–1)(2x)) +
 cos (x2 –1) ex2–5x + 7 (2x –5))dx
  = ex2–5x + 7 [(2x – 5)cos (x2 – 1) –
 2x sin (x2 –1)]dx

2. f (x)= x2 + 3x v‹w rh®ã‰F df  fh©f k‰W«

(i) x = 2, dx = 0.1 
(ii) x = 3 k‰W« dx = 0.02·vD« nghJ df  -I 

kâ¥ãLf.

Ô®î :(i) x = 2, dx = 0.1 
  tifpL vL¡f

  df = (2x + 3) dx
  x· = 2 vÅš, dx = 0.1
  df = (2(2) + 3) (0.1) 
   = 7(0.1) = 0.7
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¶
¶
W
y

 = u – v + u + v ; 

  
¶
¶
W
z

 = uv + u – v 

  dx
du

 = 1 ; 
dy
du

= v ; 
dz
du

= 1 

  
dx
dv

 = 1 ; 
dy
dv

= 4 ; 
dz
dv

= 1

 r§»È Éâ¥go,

  
¶
¶
W
u

 = 
¶
¶

+
¶
¶

+
¶
¶

w
x

dx
du

w
y

dy
du

w
z

dz
du

. . .

   = (uv + u + v) (1) + 2u (v) +
 (uv + u – v) (1)

   = uv u v uv uv u v+ + + + + -2

  
¶
¶
W
u

 = 4uv + 2u = 12u (2v + 1)

  ¶
¶

æ
è
ç

ö
ø
÷æ

è
ç

ö
ø
÷

W

u 1

2
1,

 = 2
1

2
´ (2 + 1) = 1(2 + 1) = 3

  nkY«, 
¶
¶
W
v

 = 
¶
¶

+
¶
¶

+
¶
¶

W W W

x
dx
dv y

dy
dv z

dz
dv

. . .

   = (uv + u + v) (–1) + (2u) (u) 
 + (uv + u – v) (1)
   = - - - + + + -uv u v u uv u v2 2

   = 2u2 – 2v = 2 (u2 – v)

  ∴ ¶
¶

æ
è
ç

ö
ø
÷æ

è
ç

ö
ø
÷

W

v 1

2
1,

 = 2
1

4
1 2

3

4

3

2
-æ

è
ç

ö
ø
÷ = -æ

è
ç

ö
ø
÷ = -

gÆ‰á 8.7

1. ã‹tU« x›bthU rh®ò« rkgo¤jhdjh 

ïšiyah vd¡f©L rkgo¤jhdJ vÅš 

mj‹ goiaí« fh©f .

(i) f(x, y) = x2 y + 6x3 + 7 

(ii) h (x, y) = 
6 9

2020 2019

2 3 5 4

2 2
x y y x y

x y

- +
+
p

(iii)  g (x, y, z) = 
3 5

4 7

2 2 2x y z

x y

+ +
+

 

(iv) U (x, y, z) = xy  + sin  y x

xy

2 22-æ

è
ç

ö

ø
÷

Ô®î :(i)      f(x, y) = x2 y + 6x3 + 7 
 bfhL¡f¥g£l f (x, y) = x2y + 6x3 + 7
   f (λx, λy) = λ2 x2 λy + 6λ3 x3 + 7
   = λ3 x2 y + 6λ3 x3 + 7 
   ≠ λ f (x, y) 
 ∴ f  MdJ rk¥go¤jhd rh®ò mšy

(ii) h (x, y) = 
6 9

2020 2019

2 3 5 4

2 2
x y y x y

x y

- +
+
p

 bfhL¡f¥g£l h (x, y) = 
6 9

2020 2019

2 3 5 4

2 2

x y y x y
x y
- +

+
p

  h (λx, λy) = 
6 9

2020 2019

2 2 3 3 5 5 4 4

2 2 2 2

l l pl l l
l l

x y y x y
x y
- +

+

  = 
l p

l

5 2 3 5 4

2 2 2

6 9

2020 2019

x y y x y

x y

- +( )
+( )  

   = λ3 h(x, y) 
  ∴ h (x, y) MdJ go 3 cila rk¥go¤jhd rh®ò

(iii)  g (x, y, z) = 
3 5

4 7

2 2 2x y z

x y

+ +
+

 

 bfhL¡f¥g£l g (x, y, z) = 
3 5

4 7

2 2 2x y z
x y
+ +

+

  g (λx, λy, λz) = 
3 5

4 7

2 2 2 2 2 2l l l
l l

x y z
x y

+ +
+

  = 
l

l
3 5

4 7

2 2 2x y z
x y
+ +

+( )
   = λ0 g(x, y, z) 
 ∴ g (x, y, z) xU go 0 cila rk¥go¤jhd rh®ò.

(iv) U(x, y, z) = xy  + sin  y x

xy

2 22-æ

è
ç

ö

ø
÷

 bfhL¡f¥g£l u (x, y,z) = xy + sin y x
xy

2 22-æ

è
ç

ö

ø
÷

  u (λx, λy, λz) = λx λy + sin l l
l l

2 2 2 22y z
x y
-æ

è
ç

ö

ø
÷

  = λ2xy + sin y z
xy

2 22-æ

è
ç

ö

ø
÷

  ≠ λp . u (x, y, z)
 ∴ u (x, y, z) xU rk¥go¤jhd rh®gšy.
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TLjš Édh¡fŸ

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥ bghU¤jkhd 

ÉilÆid nj®ªbjL¤J vGJf :

1. y = x4 – 10 k‰W« x, 2 ÈUªJ 1.99 kh¿dhš 
y  ï‹ njhuha kâ¥ò.

 (1) –32    (2) –0.32 
 (3) – 10   (4) 10 [Éil : (2) –0.32]
F¿¥ò  : dy = 4x3 dx

   = 4(2)3 (–0.01) = –0.32

2. loge4
  = 1.3868, vÅš loge 4.01 =

 (1) 1.3968  (2) 1.3898
 (3) 1.3893  (4) vJîÄšiy

 [Éil :  (3) 1.3893]
F¿¥ò  : y(x) = f(x) + f (x0) (x – x0)

 loge4.01 = 1.3863 + 
1

4
 (0.01)

  = 1.3893

3. u = log x y2 2+ vÅš 
¶
¶

+
¶
¶

2

2

2

2
u

x

u

y
=  

 (1) x y2 2+   (2) 0
 (3) u   (4) 2u [Éil :  (2) 0]
4. u = xy + yx vÅš ux + uy v‹gJ  x = y = 1 ïš

 (1) 0 (2) 2 (3) 1 (4) ∞
 [Éil : (2) 2]
F¿¥ò  : ux + uy = yxy – 1+ yx log y – xy log x + xyx – 1

 x = y = 1 ïš

 ux + uy = 1 + 0 + 0 + 1 = 2

5. u = (x – y)4 + (y – z)4 + (z – x)4 vÅš  
¶
¶å u

x
= 

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

F¿¥ò  : 
¶
¶
u
x

 = 4 (x – y)3 + 4(z – x)3 (–1)
  = 4 (x – y)3 – 4(z – x)3

 
¶
¶
u
y

 = 4 (x – y)3 (–1) + 4(y – z)3

  = –4 (x – y)3 + 4(y – z)3

 
¶
¶
u
z

 = 4 (x – y)3 (–1) + 4(y – z)3

  = –4 (y – z)3 + 4(z – x)3

 
dy
dxå  = 0

II. nfho£l ïl§fis Ãu¥òf : 

1. 627
1
4( ) ï‹ njhuha kâ¥ò...................

 (1) 5.002    (2) 5.003
 (3) 5.005   (4) 5.004
 [Éil : (4) 5.004]
2. 127 ï‹ K¥go _y« ............

 (1) 5.026    (2) 5.26
 (3) 5.028   (4) 5.075
 [Éil : (1) 5.026]  

3. u = yx vÅš 
¶
¶
u

y
= ..........

 (1) xy x – 1   (2) yx y – 1

	 (3) 0    (4) 1 [Éil :  (1) xy x – 1]

4. x = r cos θ, y = r sin, vÅš 
¶
¶

r

x
= ...................

 (1) sec θ    (2) sin θ 
 (3) cos θ    (4) cosec θ
 [Éil :  (c) cos θ] 

5. u = f y

x
æ
è
ç

ö
ø
÷  vÅš x

u

x
y

u

y

¶
¶

+
¶
¶

= ..............

 (1) 0 (2) 1 (3) 2u (4) u
 [Éil :  (1) 0]
III. bghU¤Jf : 

1. g£oaš - I g£oaš - II
i. df m) f (x + Δx) – f (x)
ii. Δf M) f (x0) + f ′(x0) (x – x0)∀x ∈(a, b)

iii. df
dx

ï) f ′(x) dx

iv. f(x) <) lim
D ®

D
Dx

f
x0

 rÇahd bghU¤jkhdJ 
  (i) (ii) (iii) (iv)
 (1) ï < m M

 (2) ï m < M

 (3) < ï m M

 (4) ï M m <

 [Éil : (1) i – ï   ii – m  iii – <  iv – M]
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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‹ 

ga‹ghLfŸ

m¤âaha«

9

77
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4. nfhL y = 2x + 5 k‰W« gutisa«  
y = x2 − 2x M»at‰whš milgL« 

mu§f¤â‹ gu¥ig¡ fh©f.
Ô®î :  bfhL¡f¥g£l  gutisa¤â‹ rk‹ghL 
  y = x2–2x ...(1) 
 k‰W« nfhL y = 2x + 5 ...(2)
 (1) k‰W« (2)ÈUªJ,
  x2 – 2x  = 2x + 5 

gutisa¤â‰F

x 0 2
y 0 0 ⇒		 x2– 4x– 5  = 0

 ⇒		 (x – 5) (x + 1)  = 0 
nfh£o‰F

x 0 –5/2
y 5 0

 ⇒		 x  = 5, –1 
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5. tistiufŸ y  =  sin x,  y  =  cos x   k‰W«   

nfhLfŸ x = 0 k‰W« x = p M»at‰W¡F 

ïilna milgL« mu§f¤â‹ gu¥ig¡ 

fh©f.

Ô®î : bfhL¡f¥g£l tistiufŸ y = sinx  ...(1) 
 y = cos x ...(2)

 (1) k‰W« (2) ÈUªJ, sin x = cos x
 y = sinx

x 0 p/2
y 0 1 ⇒	x = 

π
4
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 \ I = a a a d
a

2 2 2
3

0

−( )∫ sin ( cos )θ θ θ  

  I = a a d
a

cos . cos3

0

θ θ θ∫  
x 0 a

q 0 π
2

  = a d4 4

0

2

cos θ θ

π

∫  = a4 3

4

1

2 2
× × × π

=
3

16

4π a

20. f t dt x tf t dt
x

x ( ) = + ( )∫∫
1

0
, vÅš f(1) ï‹ 
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 (1) 1

2
 (2) 2 (3) 1 (4) 3
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 [Éil : (1) 1

2
]

F¿¥ò  : f t dt
x

( )ò
0

  = x tf t dt
x

- ( )ò
1

 ïUòwK«  x-I bghW¤J tif¥gL¤j »il¥gJ

  f (x) = 1 – x f (x)
 \ f (1) = 1 – f (1)
 2f (1) = 1

 f (1) = 
1

2
  [bjhif E© fÂj¤â‹ Kjyh« 

 mo¥gil nj‰w¤ij ga‹gL¤â]

TLjš Édh¡fŸ

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 −
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cos x
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dx

π
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  -ï‹ kâ¥ò

 (1) 1

2
 (2)  2 (3) 0 (4) 1 

 [Éil : (2) 2]

3. dx
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  = tan–1 3  – tan–1 1
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p p
3 4
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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
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\fd msî = π y dx2
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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 P
Q  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

(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

(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

2
3 5 4





 −





 + +  = 0
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6. y = ae−3x + b v‹gJ 
d y

dx

dy

dx

2

2 3 0+ = . vD« 

tif¡bfG¢ rk‹gh£o‹ Ô®thF« vd¡ 

fh£Lf. ï§F a, b VnjD« ïU vnj¢ir 

kh¿ÈfŸ.

Ô®î : fUJf y = ae–3x + b 
‘x’I bghW¤J tifÆl »il¥gJ,

   dy
dx

 = –3ae–3x

 ⇒ 
¢

-

y
e x3  = –3a

 ‘x’I bghW¤J Û©L« tifÆl »il¥gJ,

 e y y e
e

x x

x

- -

-

¢¢ - ¢ -3 3

6

3( ) ( )  = 0

 ⇒ y″ e–3x + 3y′	e–3x = 0
 ⇒ e–3x ( y″	+ 3y″) = 0
   y″ + 3y′ = 0 [ e–3x ≠ 0]
\ y″ + 3y″ = 0-ï‹ Ô®î y = ae–3x + b MF«.

7. y2 = 2a x a+( )2
3 vD« tistiu¤ 

bjhFâia¡ F¿¡F« tif¡bfG¢ 

rk‹ghL y xy
dy

dx
y

dy

dx
2

3 5

2 8-æ
è
ç

ö
ø
÷ = æ

è
ç

ö
ø
÷  vd¡ 

fh£Lf. ï§F a v‹gJ Äif kâ¥òila 

JizayfhF«. 

Ô®î :    fUJf y2 = 2a x a+( )2

3

 ⇒    y2 = 2ax + 2

2

3  ... (1)
 ‘x’I bghW¤J tifÆl »il¥gJ,

    2yy′ = 2a(1) ⇒ a = yy′ ...(2)
 (2)I (1)š ãuâÆl »il¥gJ,

    y2 = 2x(yy′) + 2 ( )yy¢
5

3

 ⇒   y2 – 2xyy′ = 2 ( )yy¢
5

3

 ïUòwK« 3-‹ mL¡if vL¡f »il¥gJ,

   (y2 – 2xyy′)3 = 23 ( )yy¢
´

5

3
3

 ⇒  (y2 – 2xyy′)3 = 8(yy′)5

 
 y xy dy

dx
2

3

2−



  = 8 y dy

dx






5

ï‹ Ô®î

    y2 = 2a ( )x a+
2

3  MF«.

8. y = a cos bx v‹gJ 
d y

dx

2

2 + b2y = 0 vD« 

tif¡bfG¢ rk‹gh£o‹ Ô®thF« vd¡ 

fh£Lf.

Ô®î :    fUJf y = a cos bx  ...(1)
‘x’I bghW¤J tifÆl »il¥gJ,

   y′ = –a sin bx(b) = –ab sin(bx)

‘x’I bghW¤J Û©L« tifÆl »il¥gJ,

   y″  = –ab cos (bx)(b)
    = –ab2cos(bx)
 ⇒		 y″  = –b2[a cos bx]
 ⇒		 y″  = –b2y  [(1) I ga‹gL¤â]
 ⇒		 y″ + b2y = 0

   \ 
d y
dx

b y
2

2
2+  = 0 ï‹ xU Ô®î 

   y = a cos bx MF«.

gÆ‰á 10.5

1. Ãiw M cila xU jhÅa§» ïaªâu¤â‹ 

ïa¡»ahš cUth¡f¥gL« khwhj Éir 

F vÅš, mjDila âirntf« V v‹gJ 

M
d

dt

V
 = F − kV vD« rk‹gh£lhš 

F¿¡f¥gL»wJ. k v‹gJ kh¿ÈahF«.  

t = 0 vÅš V = 0 vd¡ bfhL¡f¥gL«nghJ 

VI t-‹ rh®ghf vGJf.

Ô®î : kh¿fis¥ ãÇ¡f bfhL¡f¥g£l rk‹ghL  

m 
dv
dt

 = F – kv ïÈUªJ »il¥gJ,

   
dv

kvF −
 = 

dt
m

   
dv

kvF −∫  = dt
m∫

 ⇒		
log( )F −

−
kv

k 	 =	
t
m 	+	log c 

 ⇒  log(F – kv) = 
-kt
m  + log c.

 ⇒   log(F – kv) – log c = 
-kt
m

 
⇒  log F −





kv
c  = 

-kt
m

 ⇒
  

F - kv
c

 = e
kt

m
−
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   ∴ Ô®î u dv∫   = uv v du− ∫
   u = log x; dv = x3

   du  = 
1
x

dx ; v = x4

4

   ye p dx∫   = Qe dx cp dx∫ +∫
 ⇒   yx2  = x x x dxlog ( )⋅∫ 2

 ⇒   x2y  = x x dx3 log∫

 ⇒   x2y  = 
x x x

x
dx

4 4

4 4

1
log − ⋅∫

 ⇒   x2y  =  
x x x dx

4
3

4

1

4
log − ∫

 ⇒   x2y  = 
x x x c

4 4

4 16
log − +

15. dy

dx

y

x x
+ =

3 1
2

, bfhL¡f¥g£lJ y = 2  vÅš x = 1

Ô®î : 
dy
dx

y
x

+
3

=
1
2x

;  

 bfhL¡f¥g£l y = 2 vÅš x = 1
 ïJ xU neÇaš tif¡bfG rk‹ghlhF«. 

   ∴ P  = 
3
x

; Q = 
1

2x

   
p dx∫   = 3

1

x
dx∫  = 3 log x = log x3

   ∴ I.F. = e p dx∫   =  e xlog 3

 = x3

   ∴ Ô®î ye p dx∫   = Qe dx cp dx∫ +∫
 ⇒    yx3  = 

1
2

3

x
x dx c⋅ +∫

 ⇒    yx3  = x dx c+∫

 
⇒    yx3  = 

x c
2

2
+  ...(1)

   x  = 1 vÅš, y = 2

 
⇒	  2(1)3  = 

1

2
+ c

 
⇒ c = 2

1

2
−  = 

3

2

 ∴ (1) ÈUªJ,

      yx3  = 
x2

2

3

2
+

   2x3y  = x2 + 3

gÆ‰á 10.8

1. E©QÆ®fË‹ bgU¡f¤âš, gh¡OÇah¡ 

fË‹ v©Â¡ifÆ‹ bgU¡f åjkhdJ 

mâš fhz¥gL« gh¡OÇah¡fË‹ 

v©Â¡ifÆ‹ É»jkhf cŸsJ. ï¥ 

bgU¡f¤jhš gh¡OÇahÉ‹ v©Â¡if 

K«kl§fh»wJ vÅš, 10 kÂneu KoÉš 

gh¡OÇah¡fË‹ v©Â¡if v‹dthf 

ïU¡F«?

Ô®î : vªj neu« tÆY« ïU¡F« E©QÆ®fË‹ 

v©Â¡if A  v‹f.

  bfhL¡f¥g£lJ 
dA
A

α	A  

 ⇒  
d
dt
A

 = kA

 ⇒  
dA
A

 = kdt

 ⇒  
dA
Aò  = k dtò

 ⇒  log A = kt + log c

 ⇒  log A
c

æ
è
ç

ö
ø
÷  = kt 

 ⇒  
A
c

 = ekt 

 ⇒  A = c.ekt ... (1)
  bjhl¡f¤âš t  = 0, vÅš A = A0 v‹f.

   \ A0 = ce0  ⇒			c  =  A0
   \ A = A0 e

kt ... (2)
  bfhL¡f¥g£lJ t  = 5 vÅš, A = 3A0
   3A0 = A0 e

5k  ⇒			3  =  e5k

  Mfnt  t = 10 vÅš, (2) ÈUªJ,

   A = A0 e
10k

 

    = A0 (e
5k)2 = A0 (3)2

 ⇒  A = 9 A0

 vdnt 10 kÂ neu KoÉš gh¡OÇah¡fË‹ 

v©Â¡if bjhl¡f¤âš ïUªjijnghš 9 

kl§fhF«. 

2. xU efu¤â‹ k¡fŸ bjhif ts®¢áåj« t 
neu¤âš cŸs k¡fŸ bjhifÆ‹ É»jkhf 
mikªJŸsJ. nkY« efu¤â‹ k¡fŸ 

bjhif 40 M©LfËš 3,00,000ÈUªJ 

4,00,000 Mf mâfÇ¤JŸsJ vd¡ 

bfhL¡f¥g£LŸsJ vÅš, t neu¤âš 
mªefu¤â‹ k¡fŸ bjhifia¡ fh©f.
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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

 (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

TLjš Édh¡fŸ

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥ bghU¤jkhd 

ÉilÆid nj®ªbjL¤J vGJf :

1. tif¡bfG 
d y

dx

dy

dx

2

2

2
1
2



 + 













  = 

d y

dx

3

3  ï‹ 

tÇir k‰W« go.

(1) 1, 2 (2) 2, 1 (3) 3, 2 (4) 2, 3
 [Éil : (3) 3, 2]

F¿¥ò :  d y
dx

dy
dx

2

2

2æ

è
ç

ö

ø
÷ + æ

è
ç

ö
ø
÷  = d y

dx

3

3

2
æ

è
ç

ö

ø
÷

 tÇir 3; go 2 

2. gutisa¤ bjhF¥ò y2 = 4ax ï‹ 

tif¡bfG rk‹ghL

(1) 2y = x dy
dx





   

(2) y = 2x dy
dx







(3) y = 2 2x dy
dx





  

(4) y2 = 2x dy
dx







 [Éil : (2) y = 2x dy
dx





 ]

F¿¥ò :  y2 = 4 ax

   2y
dy
dx

 = 4a

   
y
2

dy
dx

 = a

  \ y2 = 4
y
2

dy
dx

x ;  = y = 2x dy
dx

æ
è
ç

ö
ø
÷

3. sec2x tan y dx + sec2y tan x dy = 0 ï‹ Ô®î

(1) tan x + tan y = c (2) sec x + sec y = c
(3) tan x tan y = c (4) sec x – sec y = c

 [Éil : (3) tan x tan y = c]

4. (x2 – ay)dx = (ax – y2) dy-ï‹ Ô®î

(1) y = x2 + y2 – a(x + y)
(2) x2 – y2 + x – ay = 0
(3) x3 + y3 = 3ayx + c
(4) (x2 – ay)(ax – y2) = 0
 [Éil : (3) x3 + y3 = 3ayx + c]

5. 
dy

dx
y+ cot x = sin 2x-ï‹ Ô®î

(1) y sin x = 
2

3
sin3x + c

(2) y sec x = 
x2

2
 + c

(3) y sin x = c + x

(4) 2y sin x = sin x – sin3

3

x c+

 [Éil : (4) 2y sin x = sin x – sin3

3

x c+ ]
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   t  = 0 vÅš, p = 0
 ⇒   log p0  = 0 + c ⇒ c = log p0. ....(1)

 ∴ (1) ÈUªJ, log p = 
t

50
 + log P0.

 ⇒	  log P – log P0  = 
t

50

	 ⇒       log 
P
p0







  = 
t

50

 ⇒                       t  = 50 log P
p0







  p = 2p0 vÅš, t  = 50 log 
2 0

0

P
P







 = 50 log 2

    = 50(0.3) = 15 years
  vdnt 15 M©LfËš k¡fŸ bjhif 

ïu©L kl§fhF«. 

3. Ô®¡f: 
dy

dx
 = (3x + 2y + 1)2

Ô®î :  bfhL¡f¥g£l
dy
dx

  = (3x + 2y + 1)2

    z = 3x + 2y + 1 v‹f

    
dz
dx

 = 3 2+ dy
dx

 

 ⇒  dz
dx

− 3 = 2 dy
dx

 

 ⇒  dy
dx

  = 
1

2
3

dz
dx

−





 (1) ÈUªJ, 

    1

2
3

dz
dx

−



  = z2

 ⇒						 		
dz
dx

− 3 = 2z2 

 ⇒	 
dz
dx  = 2z2 + 3

  ⇒		 	
dz

z2 32 +  = dx

	 ⇒							 	 1

2 3

2

2

dz

z +
∫  = dx∫

 ⇒			 	
1

2 3

2

2

2

dz

z +






∫  = zx + c

 ⇒		 	
1

2

1

3

2

⋅  tan–1

z
3

2

æ

è

ç
çç

ö

ø

÷
÷÷  = x + c

 ⇒						 1

6
 tan–1 z 2

3

æ

è
ç

ö

ø
÷  =  x + c

 ⇒														 		tan–1 z 2

3

æ

è
ç

ö

ø
÷  = 6 x + c

 ⇒																					 		 
2

3
⋅ z  = tan ( 6 x + c)

 ⇒			 		
2

3
⋅ z(3x + 2y + 1) = tan ( 6 x + c)
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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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fÂj vâ®gh®¥ò k‰W« gut‰goÆ‹ g©òfŸ

(i) E (ax + b) = a E (x) + b ï§F a k‰W« b kh¿ÈfŸ

(ii) Var (x) = E(x2) – [E(x)]2

(iii) Var (ax + b) = a2 Var (x).

xU òŸË gutš

�� f(x) = P(X = x0)  = 1vd tiuaW¡f¥gL« Ãfœjfî Ãiw rh®ò f(x)-‹go xU òŸË x0 ïU¡Fkhdhš, 

rkthŒ¥ò kh¿ X -¡F, xU òŸË gut‰go mikí«.

ïU òŸË gutš

�� rk¢Óu‰w tif :  f(x) = 
,ì

í
î 1 - p , x = x

2
 

x = x
1

p
 ï§F 0 < p < 1

� vd mikíkhW ïU kâ¥òfŸ x1 k‰W« x2 ïU¡Fkhdhš rkthŒ¥ò kh¿ X -¡F ïU òŸË gutš 

c©L.

� FÉî gutš rh®ò

�� F(x) = 
0

1

1

1 2

2

,

,

,

x x
x x

x x

<
£ <

³

ì

í
ï

î
ï

bg®ndhÈ gutY¡F

�� μ = p k‰W« σ2 = pq
<UW¥ò gutY¡F

�� μ = np k‰W« σ2 = np (1 – p).

gÆ‰á 11.1

1. X v‹gJ _‹W Óuhd ehza§fis xnu 

rka¤âš xU Kiw¢ R©L«nghJ ÉG« 

ó¡fË‹ v©Â¡if v‹f. rkthŒ¥ò 

kh¿ahd X-ï‹ kâ¥òfisí« mj‹ 

ne®khW ã«g§fËš cŸs òŸËfË‹ 

v©Â¡ifiaí« fh©f

Ô®î :  _‹W Óuhd ehza§fŸ xU Kiw R©L« 

nghJ TWbtË

 s = {HHH, HHT, THH, HTH, HTT, THT, TTH, 
 TTT}
 ï§F X v‹gJ ó¡fË‹ v©Â¡ifia 

F¿¡»wJ v‹f.
   X (0 ó) = {HHH} = 1
     X (1 ó) = {HHT, THT, HTH} = 3
   X (2 ó¡fŸ) = {HTT, THT, TTH} = 3
  X (3 ó¡fŸ) = {TTT} = 1
	 ∴	X vL¤J¡ bfhŸS« kâ¥òfŸ 0, 1, 2, 3.

rkthŒ¥ò kh¿ X ï‹ 

kâ¥òfŸ
0 1 2 3 bkh¤j«

ne®khW ã«g§fË‹ 

cW¥òfË‹ 

v©Â¡if

1 3 3 1 8

2. 52 Ó£Lf£Lfis cila xU 

Ó£L¡f£oÈUªJ ïU Ó£LfŸ 

xnu rka¤âš rkthŒ¥ò KiwÆš 

vL¡f¥gL»‹wd. m›thW vL¡f¥g£l 

Ó£LfŸ fU¥ghf ïU¥ã‹ rkthŒ¥ò 

kh¿ahd X-ï‹ kâ¥òfisí« mj‹ 

ne®khW ã«g§fËš cŸs òŸËfË‹ 

v©Â¡ifiaí« fh©f.

Ô®î : TWbtË s ={26 fU¥ò Ó£LfŸ, 26 át¥ò 

 Ó£LfŸ}.
X vL¡f¥g£l fU¥ò Ó£LfŸ v‹f.

 X (fU¥ò Ó£L ïšiy) = 26 × 25 = 650 
 ïu©L át¥ò Ó£LfŸ vL¤jš]
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    = 
3

5

1

2
−  = 

6 5

10

−
 = 

1

10

   f (2) = F(2) – F(1) 

    = 
4

5

3

5
−  = 1

5

 f (3) = F(3) – F(2) 

  = 
9

10

4

5
−  = 

9 8

10

−
 = 

1

10

 f (4) = F(4) – F(3) 

  = 1
9

10
−  = 

1

10

 ∴ Ãfœjfî Ãiw¢ rh®ò

X 0 1 2 3 4

p(X = x)
1

2

1

10

1

5

1

10

1

10

 (ii) p(x < 3) = p(x = 0) + p(x = 1) + p(x = 2)

   = 
1

2

1

10

1

5
+ +  = 5 1 2

10

+ +  = 
8

10
 = 

4

5

 (iii) p(x ≥ 2) = p(x = 2) + p(x = 3) + p(x = 4)

 
  

= 
1

5

1

10

1

10
+ +

 
= 

2 1 1

10

+ +

 
= 

4

10  
= 

2

5

gÆ‰á 11.3

1. rkthŒ¥ò kh¿ X -Æ‹ Ãfœjfî ml®¤â 

rh®ò f (x) = 
kxe x

x

x- >
£

ì
í
ï

îï

2 0
0 0
,
,

 vÅš k -‹ 

kâ¥ig¡ fh©f.

Ô®î : bfhL¡f¥g£l f(x) = 
kxe x

x

x- >
£

ì
í
ï

îï

2 0

0 0

,

,

 bfhL¡f¥g£l rh®ò Ãfœjfî ml®¤â rh®ò  

Mjyhš f x( )dx
−
∫
¥

¥

 ⇒ k xe x−∫ 2

0

dx
¥

 = 1 ⇒ k ⋅ 1

2 2

!

( )
 = 1

   [ x en ax−∫
0

¥

 = 
n

an

!
+1 , ï§F a = 2, n = 1]

 ⇒ 
k
4  = 1 ⇒ k = 4

2. rkthŒ¥ò kh¿ X-Æ‹ Ãfœjfî ml®¤â 

rh®ò f (x) =
x x

x x

0 1
2 1 2

0

< <
- £ <

ì

í
ï

î
ï ãw kâ¥òfS¡F

(i) P(0.2 ≤ X < 0.6) 

(ii) P(1.2 ≤ X < 1.8) 

(iii) P(0.5 ≤ X < 1.5)

Ô®î : bfhL¡f¥g£l f x
x x

x x( )

,

,

,

=
< <

- <
ì

í
ï

î
ï

0 1

2 1 2

0

£
ãw kâ¥òfS¡F

(i) P(0.2 ≤ X < 0.6)

    = f x dx( )
.

.

0 2

0 6

∫ = x dx
0 2

0 6

.

.

∫ = x2

0 2

0 6

2





 .

.

    = 
1

2
[(0.6)2 – (0.2)2] 

    = 
1

2
[0.36 – 0.04]

    = 
1

2
[0.32] = 0.16

 (ii) P(1.2 ≤ X < 1.8)

  = f x dx( )
.

.

1 2

1 8

∫  = ( )
.

.

2
1 2

1 8

−∫ x dx

 [∵ 2 – x, 1 ≤ x < 2]

  = 2
2

2

1 2

1 8

x x−




 .

.

 = 2 1 8
1 8

2

2

( . )
( . )−





  

 – 2 1 2
1 2

2

2

( . )
( . )−







  = 3.6 – 3 24

2

.  – 2.4 + 1 44

2

.  

  = 3.6 – 1.62 – 2.4 + 0.72 = 0.3 
 (iii) P(0.5 ≤ X < 1.5)

 = f x dx( )
.

.

0 5

1 5

∫  = f x dx f x dx( ) ( )
.

.

0 5

1

1

1 5

∫ ∫+  

 = x dx x dx
0 5

1

1

1 5

2
.

.

( )∫ ∫+ −  

 
= 

x x x2

0 5

1
2

1

1 5

2
2

2







+ −




.

.
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     = 1
2

3

20

3

17

− 











     = 1
20

3

2

3

17

− 





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.

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

[∵ p = –1¡F 
 rh¤âaÄšiy]

 ⇒  5C1 p
1q4 = 0.4096 ...(1)

  p(x = 2) = 0.2048
  5C2 p

2q3 = 0.2048 
 ⇒ p2q3 = 0.2048 ...(2)
   (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−∫
¥
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TLjš Édh¡fŸ

F¿¥ò  : 
k

x
dx

2
0

1+

¥

ò  = 1

 ⇒ k xtan- ¥[ ]1
0

 = 1

 ⇒ k 
p
2

0-é
ëê

ù
ûú

 = 1

  k = 
2
p

II. nfho£l ïl§fis Ãu¥òf : 

1. Var (2x ± 5)  = __________.
(1) 5   (2) var (2x) ± 5
(3) 4 var (X)   (4) 0

 [Éil : (3) 4 var (X)]
2. Ãfœjfî ml®¤â rh®ò 

 f(x) =  
x

x
2

0 2

0

,

,

< <ì
í
ï

îï ãw kâ¥òfS¡F

 vÅš

 E(3x2 – 2x) = __________.

(1) 2

3
 (2) 4

3
 (3) 10

3
 (4) 7

3

 [Éil : (3) 10

3
]

3. <UW¥ò gutÈ‹ gut‰go __________.
(1) ruhrÇ¡F rk«

(2) ruhrÇia Él Fiwî

(3) ruhrÇia Él mâf«

(4) ït‰WŸ VJÄšiy

 [Éil : (2) ruhrÇia Él Fiwî]

4. xU <UW¥ò gutÈš n = 4, P(X = 0) = 
16
81

, 
vÅš P(X = 4) = __________.

(1) 
1

16
 (2) 

1

81
 (3) 

1

27
 (4) 

1

8

 [Éil : (2) 
1

81
]

5. X xU bjhl®¢áahd rkthŒ¥ò kh¿  vÅš 
p(a < x < b) = ___________.
(1) P(a ≤ X ≤ b)  (2) P(a ≤ X ≤ b)
(3) P(a ≤ X < b)  (4) ïit všyh«

 [Éil :  (4) ïit všyh«]

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥ bghU¤jkhd 

Éilaid 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

]
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3. bfhL¡f¥g£l gutš rh®ò

 F( )
,
,
,

x

x

x x

x

=
<

£ £
>

ì

í
ï

î
ï

0 0
0 1

1 1

2  vÅš ml®¤â rh®ò  

fh©f. nkY« kâ¥ãLf. 

(i) P(0.5 < x < 0.75) 
 (ii) P(x ≤ 0.5) (iii) P(X > 0.75)
Ô®î :∴ f (x) = F′(x)

f (x) = F′(x) = 

0 0

2 0 1

0 1

,

,

,

x
x x

x

<
£ £

>

ì

í
ï

î
ï

 = 
2 0 1

0

x x,

,

£ £ì
í
î ãw kâ¥òfS¡F

 (i)   P(0.5 < x < 0.75) 
   = F(0.75) – F(0.5) = (0.75)2 – (0.5)2

   = 0.3125

 (ii)  P(X ≤ 0.5) 

   = P(–∞ < x ≤ 0.5) = F(∞) – F(0.75)

   = 1 – (0.75)2 = 0.4375
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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«
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gÆ‰á 12.1

1. ÑnH bfhL¡f¥g£LŸs fz§fË‹ ÛJ  
tiuaW¡f¥g£oU¡F« * X® <UW¥ò¢ 

braÈah vd¤ Ô®khÅ¡f .

(i)  -‹ ÛJ a*b = a.|b|
(ii) A ={1, 2, 3, 4, 5} -‹ ÛJ a*b = (a, b) -š 

á¿aJ.

(iii)  -‹ ÛJ (a*b) = a b  
Ô®î : (i)  -‹ ÛJ a*b = a.|b|
   bfhL¡f¥g£l R -‹ ÛJ a * b = a . |b| 
  a, b ∈ R  v‹f

   ãwF a *b = a . |b| ∈ R. 
   Mjyhš a . |b| = ab, b > 0 vÅš

    = –ab, b < 0·vÅš

   ∴ a * (b) = a . |b| ∈ R
    M« * MdJ R-‹ Ûjhd X® <UW¥ò¢ 

braÈ MF«.
 (ii)  A ={1, 2, 3, 4, 5} -‹ ÛJ a*b = (a, b) -š 

á¿aJ.

   a, b ∈ A·v‹f

  ãwF (a, b) -š á¿aJ. = a mšyJ b k‰W« 
 a, b ∈ A
  ∴ a * b = (a,b)-š á¿aJ ∈ A
   M« * MdJ R-‹ Ûjhd X® <UW¥ò¢ braÈ 

MF«.
 (iii)  -‹ ÛJ (a*b) = a b

  a, b ∈ R·v‹f

 [∴ Fiw·v©fË‹ t®¡f _y« R-š◘ ïšiy]
  a * b = a b ∉ R, b < 0·vÅš

  vdnt* MdJ R-‹ Ûjhd <UW¥ò¢ braÈ 

mšy. 

2. Z -‹ ÛJ ⊗ v‹w braÈ ã‹tUkhW 

tiuaW¡f¥g£LŸsJ.  (m ⊗ n) = mn + nm : ∀m,  

n ∈ Z. *MdJ Z-‹ ÛJ milî¥ g©ig 

bg‰WŸsjh?

Ô®î :  bfhL¡f¥g£l m ⊗ n = mn + nm ∀ m, n ∈ Z
  m, n ∈ Z v‹f.

  m = –3, n = 2 vd¡ bfhŸf.

  ∴ m ⊗ n = (–3)2 + 2–3 

   = 9 + 
1

8
 = 

72 1

8

+
 =

73

8
 ∉ Z

 ∴ ⊗ MdJ, Z-‹ ÛJ milî bgwÉšiy.

3. R -‹ ÛJ *MdJ (a*b) = a + b + ab − 7 vd 

tiuaW¡f¥g£lhš * ; R- ‹ ÛJ milî 

bg‰WŸsjh? m›thbwÅš, 3* 7
15
−





fh©f.

Ô®î : bfhL¡f¥g£l a * b = a + b + ab – 7
  

 3 * 
−





7

15
 = 3 7

15
3

7

15
7

1

5

− + −





−

 [ï§F◘a = 3, b = 
−7

15
]

    = 3
7

15

21

15
7− − −  

   = 
45 7 21 105

15

− − −
= 

−88

15
  

 ∴ 3
7

15
*

−





 = 
−88

15

4. A = { + 5 : }a b a,bŒŒZ v‹f. tH¡fkhd 

bgU¡fš A -‹ ÛJ X® <UW¥ò¢ braš 

MFkh vd gÇnrhâ¡f.

Ô®î :  bfhL¡f¥g£l A = {a + 5 b, a, b ∈ z}
  C = a + 5 b v‹f 
  B  = c + 5 d ∈ A 
 ï§F a, b, c, d ∈ Z
  ∴ C.B = (a + 5 b) . (c + 5 d)

   = ac + 5 ad + cb 5  + 5 bd

   = (ac + 5 bd) + 5  (ad + bc) ∈ A
 [∵ ac + 5 bd ∈ Z k‰W« ad + bc ∈ Z]
 ∴ C . B ∈ A ∀ a, b, c, d, ∈ Z
 ∴ tH¡fkhd bgU¡fš A-‹ ÛJ X® <UW¥ò¢ 

braÈ MF«.

5. (i)  ∗v‹w X® <UW¥ò¢ braÈ  -‹ 

ÛJ ã‹tUkhW tiuaW¡f¥ 

gL»wJ. ïªj ∗MdJ, milî¥ 

g©ò, gÇkh‰W¥ g©ò, 

nr®¥ò¥ g©ò M»at‰iw 

Ãiwî brŒ»wjh vd¢ nrhâ¡f 

a*b = 
a + b

2




 ; ∀a, b ∈ . 

(ii) *MdJ, rkÅ¥ g©ò k‰W« 

vâ®kiw¥ g©ò M»ait,  -‹ 

ÛJ c©ikahFkh vd¢ nrhâ¡f. 

a*b = a + b

2




 ; ∀a, b ∈ .
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13. bkŒik m£ltizia¥ ga‹gL¤â 

¬(p∨q)∨(¬p∧q) k‰W« ¬¬p v‹w T‰WfŸ 

j®¡f rkhdkhdit vd¢ nrhâ¡f.

Ô®î : ¬(p ∨ q) ∨ (¬p ∧ q) k‰W« ¬p.

p q

p 
∨ 

q

¬
(p

 ∨
 q

)

¬
p

¬
p 

∧ 
q

¬
(p

 ∨
 q

) 
∨ 

(¬
p 

∧ 
q)

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

 Ãuš (5) k‰W« (7) Ãuš xnu Éjkhf cŸsJ.

∴ ¬(p ∨ q) ∨ (¬p ∧ q) k‰W«d ¬p j®¡f 

rkkhdit.

14. bkŒik m£ltizia¥ ga‹gL¤jhkš 

p→(q→r) ≡ (p∧q)→r vd Ã%ã¡f.

Ô®î : Ã%ã¡f p → (q → r) = (p ∧ q) → r cjhuz« 
12.17ÈUªJ p → q = ¬p ∨ q vd m¿nth«

 ...(1)
 LHS = p → (q → r) vd¡ bfhŸf.

 = p → (¬q ∨ r)  [(1)-I ga‹gL¤â]
 = ¬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 .

 (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
]
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1 kâ¥bg©

I.  rÇahd mšyJ Äfî« V‰òila 

ÉilÆid bfhL¡f¥g£l eh‹F kh‰W 

ÉilfËÈUªJ nj®ªbjL¡fî« :

1. fz«  s š tiuaW¡f¥g£l <UW¥ò braÈ 
* gÇkh‰W g©òilaJ vÅš

(1) a * b ∈ S ∀ a, b ∈ S
(2) a * b = b * a ∀ a, b ∈ S
(3) (a * b) * c = a * (b * c) ∀ a, b ∈ S
(4) a * b = e ∀ a, b ∈ S 

 [Éil : (2) a * b = b * a ∀ a, b ∈ S]
F¿¥ò  : a * b ∈ s ∀ a, b ∈ s - milî g©òilaJ

2. a * b = a2 + b2 + ab + 1, vd *tiuaW¡f¥g£lhš 
(2 * 3) * 2 v‹gj‹ kâ¥ò

(1) 20 (2) 40 (3) 400 (4) 445 
 [Éil : (4) 445]

F¿¥ò  : (2 * 3) * 2 = (22 + 32 + 2 × 3 + 1)*2
   = (4 + 9 + 6 + 1) * 2 = 20 * 2 
   =  202 + 22 + 20 × 2 + 1
   = 400 + 4 + 40 + 1 = 445

3. 3 cW¥òfŸ bfh©l fz¤âš tiuaW¡f 

Toa <UW¥ò braÈfË‹ v©Â¡if.

(1) 32 (2) 33 (3) 39 (4) 31 
 [Éil : (1) 32]

4. mÂ bgU¡fÈ‹ Ñœ 
x x

x x
x x

æ

è
ç

ö

ø
÷ Î

ì
í
ï

îï

ü
ý
ï

þï
, ¹ 0  

-‹ rkÅ cW¥ò.

(1) 
1 0

0 1





    (2) 

1

4

1

4

1

4

1

4

x x

x x

















(3) 

1

2

1

2

1

2

1

2

















   (4) 

1

2

1

2

1

2

1

2

x x

x x

















 [Éil : (3) 

1

2

1

2

1

2

1

2

















]

F¿¥ò  : 
1 0

0 1

æ

è
ç

ö

ø
÷ , S ï‹ cW¥ò ïšiy

TLjš Édh¡fŸ

5. ã‹tUtdt‰WŸ bkŒk« vJ?

(1) p ∨ q   (2) p ∧ q
(3) q ∨ ¬q   (4) q ∧ ¬q
 [Éil : (3) q ∧ ¬q]

II. nfho£l ïl§fis Ãu¥òf :

1. a * b = a2b2 – ab vÅš 3 * (1 * 1) _________.
(1) 0 (2) 1 (3) 2 (4) 4
 [Éil : (1) 0]

2. C-š bgU¡fš vâ®kiw ïšyhj v© 
_________.
(1) 0 (2) 1 (3) 2 (4) 3
 [Éil : (1) 0]

3. ‘+’ <UW¥ò braÈahf bfh©oU¡fhjJ

(1) ¬   (2) z
(3) c   (4) Q – {0}
 [Éil : (4) Q – {0}]

4. ‘–’ <UW¥ò braÈahf bfh©oU¥gJ

(1) ¬   (2) Q – {0}
(3) R – {0}   (4) Z
 [Éil : (4) Z]

5. (N, *)ïš x * y = (x, y)ïš bgÇaJ  x, y ∈ N, 
vÅš 7 * (–7)
(1) 7 (2) –7 (3) 0 (4) –49
 [Éil : (1) 7]

III. jtwhd T‰iw¤ nj®ªbjL¡f:

1. p c©ikahfî« k‰W« q jtwhF« vÅš 

ã‹tUtdt‰WŸ c©ikÆšyhjJ vJ?

(1) p → q v‹gJ F (2) p ∨ q v‹gJ T
(3) p ∧ q v‹gJ F (4) p ⇔ q v‹gJ T
 [Éil : (4) p ⇔ q, T]

2. p ∨ q jtW vÅš

(a) p, T, q , F  (b) p, F, q, T
(c) p, T, q , T  (d) p , F, q, F
 [Éil :(4) p , F, q , F]

3. ã‹tUtdt‰WŸ R ïš <UW¥ò 

braÈahf ïšyhjJ

(1) a * b = ab  (2) a * b = a – b

(3) a * b = ab   (4) a * b = a b2 2+

 [Éil :(3) a * b = ab ]
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gâî v©

fÂjÉaš ( ÉilfSl‹ )

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)

187

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

orders@surabooks.com Ph: 9600175757 / 8124201000 /8124301000

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                             www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



Padasalai

www.su
ra

bo
ok

s.c
om

191 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ muR khâÇ Édh¤jhŸ 2019-20

15. (d) πa3

6

16. (a) 15

17. (b) ϕ y
x

æ
è
ç

ö
ø
÷  = kx

18. (a) 0.1

19. (c) 
1

3

20. (a) ¬r → (¬p∧¬q)

gFâ - II

21.  2x – y = 3
  x + 2y = –1

  Δ = 
2 1

1 2

-
= 2 × 2 –(–1) (–1)

     = 4 + 1 = 5

  Δ1 = 
3 2

1 2

-
- = 3 × 2 –1 (–1) × –1

     = 6 – 1 = 5

  Δ2 = 
2 3

1 1- = – 2 – 3 = –5

  x = 
D
D

= =1 5

5
1

  y = 
D
D

=
-

= -2 5

5
1

22. |z1| = |z2| = |z3| = 1
 vd¡ bfhL¡f¥g£LŸsJ. 

 vdnt,  |z1|
2 = 1

 ⇒ z1 z1  = 1,

  |z1|
2 = 1

  z2 z2  = 1, and |z3|
2 = 1

 k‰W«

 ⇒ z3 z3  = 1,

  Mfnt, z1  = 
1

1z
, z2 = 

1

2z
, 

  k‰W« z3  = 1

3z
 

 nkY« 

  
1 1 1

1 2 3z z z
+ +  = z z z1 2 3+ +

   = z z z1 2 3+ +
   = |z1 + z2 + z3| = 1

23. = sin 
p p
3 3

+æ
è
ç

ö
ø
÷ = sin 2

3

pæ
è
ç

ö
ø
÷ = sin p p

2 3
+æ

è
ç

ö
ø
÷

 = cos p
3

 =  
1

2

24.  Kid (–1, –2 ) m¢R y-m¢R¡F ïiz 

k‰W« (3, 6) tÊ¢ bršY« gutisa¤â‹  
rk‹ghL fh©f. 

  m¢R y-m¢R¡F ïiz v‹gjhš njitahd 

gutisa¤â‹ rk‹ghL

 

y

x

A(–1,–2)

y'

x'

O

  (x +1)2 = 4a(y + 2).
 ïJ (3,6) tÊ¢ brštjhš,

  (3+ 1)2 = 4a (6 + 2)

 ⇒  a = 
1

2
.

  vdnt gutisa¤â‹ rk‹ghL 
  (x +1)2 = 2 (y + 2) 
 ïij¢ RU¡f,
  x 2 + 2x – 2y – 3 = 0

25. bfhL¡f¥g£l  a b c� � �× ×( )  = 
1

2
b�

	  ( ) ( )a c b a b c� � � � � �⋅ − ⋅  = 1

2
b�

	
 l mb c� �-  = 

1

2
b� [ λ = ⋅a c� �  k‰W« m = ×a b� � ]

	
 λ µ−





−1

2
b c� �  = 0.

 
b�  k‰W« c�  xU nfh£likî bt¡l®fËšiy 

Mjyhš 

   λ − 1

2
 = 0 k‰W«	μ	=	0

 			λ	=	
1

2

	  a c� �⋅ = 1

2

	  | | | | cosa c� � θ = 1

2
 [ âirÆÈ bgU¡fÈ‹ 

 tiuaiw¥ go]
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(mšyJ)
 (M)  ¬(p ∨ q) ∨ (¬p ∧ q) k‰W« ¬p.

p q

p 
∨ 

q

¬
 (p

 ∨
 q

)

¬
 p

¬
 p

 ∧
 q

¬
 (p

 ∨
 q

) ∨
 

( ¬
 p

 ∧
 q

)

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

 Ãuš (5) k‰W« (7) Ãuš xnu Éjkhf cŸsJ.

\ ¬(p ∨ q) ∨ (¬p ∧ q) k‰W«  ¬p j®¡f 

rkkhdit.

47. (m) 

B

A

XM

L

O

Y

a
®

β

b
®

α

 a�
� ���

= OA  k‰W« b�
� ���

= OB  v‹gd myF 

bt¡l®fŸ v‹f k‰W« mitfŸ 

nfhz§fŸ	 α,	 βit x-m¢á‹ Äifíl‹ 

V‰gL¤J»‹wd. AL k‰W« BM	⊥r ÈUªJ 
x-m¢R vDkhW tiuf.

 AL k‰W«	 BM	 ⊥r ÈUªJ x,¡F vDkhW 

tiuf. 

 vdnt | |OL
� ���

 = | | cosOA
� ���

α  

           Þ OL OL
� ��� � ��� � �= =| | cosi iα

            | |LA
� ���

 = | | sinOB
� ���

α  
            Þ LA OB

� ��� � ��� � � �= = − = −| | sin ( ) sinj j jα α  
 [ LA

� ���
 y m¢á‹ vâ® âirÆš cŸsJ]

   a�  = OA OL LA
� ��� � ��� � ��� � �= + = −cos sinα αi j  ...(1)

 mij nghy

 b�  = OB OM MB
� ��� � ���� � ��� � �= + = +cos sinb bi j  ...(2)

  ï§F a b� �´  = | | | | sin( ) sin ( )a b k k� � � �α β α β+ = +
 ...(3)

 [| | | | ]a b� �= =1

  nkY« a b� �´  = 
i j k� � �

cos sin

cos sin

α α
β β

− 0

0

 = i j k� � �( ) ( )0 0- + 	(cos	α	sin	β	+	sin	α	cos	β)

	 =	(sin	α	cos	β	+	cos	α	sin	β)	 k�  ...(4)

 (3) k‰W« (4) I ga‹gL¤j, 

	 sin(α	+	β)	=	sin	α	cos	β	+	cos	α	sin	β

(mšyJ)

 (M)  y2 – 4x – 2y + 5 = 0
  y2 – 2y  + 5 = 4x

  x = 
1

4

1

2

5

4

2y y- +  

  dx
dy

 = 
1

2

1

2
y -  = -

-y 1

2

  dy
dx

 = 
2

1y -

 x - m¢ir bt£L« òŸËfËš, y = 0
  –4x + 5 = 0

  x = 
5

4

 
5

4
0,

æ
è
ç

ö
ø
÷

  dy
dx

æ
è
ç

ö
ø
÷æ

è
ç

ö
ø
÷

5

4
0,

 = 
2

1-
= – 2

  y = –2x + c

  0 = –2 5

4

æ
è
ç

ö
ø
÷  + c

  c = 
5

2

  y = –2x + 
5

2
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RuhÉ‹ khâÇ Édh¤jhŸ - 112
M« tF¥ò

gâî v©

fÂjÉaš ( ÉilfSl‹ )

fhy msî : 15 ÃÄl« + 2.30 kÂ     bjhFâ - I  & II  bkh¤j kâ¥bg©fŸ: 90

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)
1. A= 

3 5
1 2

é

ë
ê

ù

û
ú , B = adj A k‰W« C = 3A vÅš, 

adj B
| C |

 =

(1) 
1

3
 (2) 

1

9
 (3) 

1

4
 (4) 1 

2. A =
cos sin
sin cos

q q
q q-

é

ë
ê

ù

û
ú k‰W« A(adj A) =

k

k

0
0

é

ë
ê

ù

û
ú  

vÅš, k  = 
(1) 0 (2) sin θ (3) cos θ	 (4)	 1 

3. xU gÿdhdJ br§F¤jhf nkš neh¡» 

10 Û/É åj¤âš brš»wJ. gÿ‹ 

brY¤j¥g£l ïl¤âÈUªJ 40 Û 

bjhiyÉš ïlÄUªJ xUt® ïjid¥ 

gh®¡»wh®. gÿÅ‹ V‰w¡ nfhz¤âš 

V‰gL« khWgh£L åj¤ij gÿ‹ 

jiuÆÈUªJ 30 Û£l® cau¤âš ïU¡F« 

nghJ fh©f.

 (1)  
3

25
 nuoa‹fŸ/ Édho 

  (2) 4

25
 nuoa‹fŸ/ Édho

 (3) 1

5
 nuoa‹fŸ/ Édho 

 (4) 
1

3
 nuoa‹fŸ/ Édho

 
4. x2 e–2x, x > 0 v‹w rh®ã‹ bgUk kâ¥ò

(1) 1
e

 (2) 
1

2e
 (3) 

1
2e

 (4) 4
4e

 

5. z, iz, k‰W« z + iz v‹w fy¥bg©fŸ 

M®f©£ js¤âš cUth¡F« 

K¡nfhz¤â‹ gu¥gsî

(1) 
1

2

2| |z    (2) |z|2

(3) 3

2

2| |z    (4) 2|z|2

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

(1) 1 (2) 2 (3) 3 (4) 4 

7. z = x + iy v‹w fy¥bg©Â‰F |z + 2| = |z – 2| 
vÅš, z-‹ Ãak¥ghij 
(1) bkŒ m¢R  (2) f‰gid m¢R 
(3) ÚŸ t£l«   (4) t£l«

8. xU fd rJu¤â‹ g¡f msî 4 br.Û k‰W« 

mj‹ ãiH 0.1 br.Û vÅš fd msî 
fz¡Ñ£oš V‰gL« ãiH

(1) 0.4 fd br.Û  (2) 0.45 fd br.Û 
(3) 2 fd br.Û  (4) 4.8 fd br.Û

9. x-š n goíŸs xU gšYW¥ò¡nfhit¢ 
rk‹ghL bg‰WŸs _y§fŸ
(1) n bt›ntW _y§fŸ 

(2) n bkŒba© _y§fŸ

 (3) n fy¥bg© _y§fŸ 

 (4) mâfg£r« xU _y«
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22.  bfhL¡f¥g£l v = x3

x I bghW¤J tif¥gL¤j »il¥gJ,

 
dv
dx

 = 3x2

 x = 5 vÅš, 
dv
dx

= 3(52) = 75

 \
dv
dx

vÅš x = 5š 75 myFfŸ.

23. 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 

24. lim
( , ) ( , )x y ® 0 0

cos
sine y
y

xæ

è
ç

ö

ø
÷  = cos

sine y
y

0æ

è
ç

ö

ø
÷  

 =  cos [(1)(1)] = cos (1)  lim
sin

y

y
y®

=é

ëê
ù

ûú0
1

25. bfhL¡f¥g£l _y§fŸ 1,2 k‰W« 3
  ï§F	α	=	1,	b = 2 k‰W« g = 3
	 α,	b, g  v‹gJ _y§fshf cila xU K¥go 

rk‹ghL

 x3	–	(α	+	b + g)x2	+	(αb + bg + gα)	x	–	α	b g  = 0
	 Þ x3– (1+ 2 + 3) x2+ (2 + 6 + 3) x – 6 = 0
	 Þ x3 – 6x2 + 11x – 6 = 0.

26.  
dx

x2
3

4

4−∫  = 
dx

x2 2
3

4

2−∫

   ∵
dx

x a a
x a
x a2 2

1

2−
= −

+




∫ log

  = 
1

2 2

2

2
3

4

( )
log

x
x

-
+

é

ë
ê

ù

û
ú

  = 
1

4

2

6

1

5
log log







− 











  = 
1

4

2

6

1

5

1

4

2

6

5

1
log log

æ
è
ç

ö
ø
÷ ¸

é

ë
ê

ù

û
ú = ´æ

è
ç

ö
ø
÷

  = 
1

4

5

3
log







 \	 
dx

x2
3

4

4−∫  = 
1

4

5

3
log







27.  y  = sin–1x v‹f.

 y = 0 vÅš, 0 = sin–1x 
⇒ sin(0) = sin(sin–1(x))
⇒ sin 0 = x
⇒ x = 0
 \ x = 0¡F k£L«, sin x = sin–1x

28. f(x) = tan–1 9 2− x  v‹f.

  9 2− x  ∈  Mdhš 9 2− x 	≥	0	 \ 9 – x2	≥	0

–∞ –∞3–3

+ +–

 ⇒ x2	–	9	≤	0	 	⇒ (x + 3)(x – 3) ≤ 0
 ⇒ rh®gf« [–3, 3]

29. bfhL¡f¥g£l tistiufË‹ rk‹ghL

   y = Ae8x + Be–8x ...(1)
‘x’I bghW¤J tifÆl »il¥gJ,

 
dy
dx

 = 8Ae8x – 8Be–8x

‘x’I bghW¤J Û©L« tifÆl »il¥gJ,

d y
dx

2

2   = 64 Ae8x + 64Be–8x

   = 64(Ae8x + Be–8x)
 d y

dx

2

2  = 64 y  [(1)I ga‹gL¤â] 

 v‹gJ njitahd tif¡bfhG rk‹ghL.  

30.  (x1, y1, z1) ÈUªJ js« ax + by + cz – p = 0¡fhd 

br§F¤â‹ Ús« 
ax by cz p

a b c
1 1 1

2 2 2

+ + -

+ +
 \ (1, –2, 3) ÈUªJ js¤J¡fhd br§F¤â‹ 

Ús«

 x – y + z	 –	 5	 =	 0	 ,	 	 δ	 =	 1 2 3 5

1 1 12 2 2

- - + -

+ - +

( )

( )  

= 

1 2 3 5

1 1 1

+ + -
+ +

 = 1

3  
= 1

3
 myFfŸ

gFâ - III

31. bjhF¥ã‹ mÂ tot«  =
2 5

1 2

æ

è
ç

ö

ø
÷
æ

è
ç

ö

ø
÷

x
y = 

-
-

æ

è
ç

ö

ø
÷

2

3
 Þ AX  = B ï§F 

   A = 
2 5

1 2

æ

è
ç

ö

ø
÷ , B = 

-
-

æ

è
ç

ö

ø
÷

2

3
,

   X  = 
x
y

æ

è
ç

ö

ø
÷  Þ X  = A–1 B
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(mšyJ)

(M)  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 Þ	(x +
1
x

)2 = y2 

 Þ		 x2 + 1
2x

 + 2 = y2   
–300

–5
–20 +15
−20

6

15

6

	 Þ		 x2 + 1
x

 = y2 – 2 

 \ (1) ÈUªJ,

   6(y2 –2) – 5y – 38 = 0
	 Þ	6y2 – 12 – 5y – 38 = 0
 Þ  6y2 – 5y – 50 = 0
	 Þ	(3y – 10) (2y + 5) = 0

 Þ		 y = 
10

3
, 
-5

2
 Ãiy (i)

   y = 
+10

3
 vÅš, 

   x + 
1
x

 = 
+10

3

   
x

x

2 1+
 = 

+10

3
 Þ		 3x2 + 3 = 10x
   3x2–10x + 3 = 0

   (x–3)(x– 1

3
) = 0 Þ		x = 3, 1

3
 Ãiy (ii)

   y  = – 5

2
 vÅš 

 Þ		 x + 1
x

 = – 5

2
 

	 Þ	
x

x

2 1+
 = 

-5

2
	 Þ	 2x2 + 2 + 5x = 0 
	 Þ	 2x2 + 5x + 2 = 0
	 Þ	 (x + 2) (2x + 1) = 0

	 Þ		 x = –2, 
-1

2

\ _y§fŸ 3, 
1

3
, –2, 

-1

2
.



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

orders@surabooks.com Ph: 9600175757 / 8124201000 /8124301000

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                             www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com


	001_Std_XII_Mathematics_(TM)_Vol_II_Roman Pages
	002_Std_XII_Mathematics_(TM)_Vol_II_Chapter_07
	003_Std_XII_Mathematics_(TM)_Vol_II_Chapter_08
	004_Std_XII_Mathematics_(TM)_Vol_II_Chapter_09
	005_Std_XII_Mathematics_(TM)_Vol_II_Chapter_010
	006_Std_XII_Mathematics_(TM)_Vol_II_Chapter_011
	007_Std_XII_Mathematics_(TM)_Vol_II_Chapter_012
	008_Std_XII_ Mathematics_MQP_(Govt) _(EM)_2019
	009_Std_XII_ Mathematics_Sura's_MQP_2019



