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24

ÆgðK I @bòf´
_ìað_ûVùe Zêùc _XòQ ù~ GK ùeLûe @û^Zò (slope) ùjCQò, ùeLûUò x-@le ]^ûZàK \òM ij @u^
Keê[ôaû ùKûYe Uýûù¬� (tangent) ij icû^ ö GjûKê @le ‘m’ \ßûeû iìPòZ Keû~ûG ö GYê GK
ùeLû x-@le ]^ûZàK \òM ij @u^ Keê[ôaû ùKûY ~\ò  jêG, ùZùa me cû^ tan  ij icû^ ö

Zêùc @ûjêeò c¤ _XòQ ù~ \êAUò aò¦ê (x
1
, y

1
) I (x

2
, y

2
) ù\A @uòZ iekùeLûe @û^Zò

m
y y

x x





2 1

2 1
ö

Gjò _ûVùe, @ûùc @aKk^ - MYòZ mû^e C_ù~ûM Keò, aòbò^Ü aKâe ÆgðK I @bòf´e icúKeY
^ò‰ðd Keòaû ö @ûùc c¤ ùeûùfu C__û\ý (Rolle’s theorem) I cû¤cû^ C__û\ý (Mean value
theorem) _Xòaû iùw iùw ùi C__û\ý \ßde _âùdûM i´§ùe _Xòaû ö

CùŸgý
Gjò _ûV _Xÿò iûeòaû_ùe, Zêùc

 GK aKâ(`k^e ùfL)e ùMûUòG aò¦êùe @uòZ ÆgðK I @bòf´e iõmû Kjò_ûeòa;
 \� i�ðùe, ùMûUòG aKâ _âZò ÆgðK I @bòf´e icúKeY ^ò‰ðd Keò_ûeòa;
 ùeûùfu C__û\ý I fûMâû¬u cû¤cû^ C__û\ý Kjòù\A _ûeòa; Gaõ
 C_ùeûq C__û\ýcû^ue iZýZû _âZò_û\^ Keò_ûeòaû ij ùicû^ue _âùdûMKeò iciýû

icû]û^ Keò_ûeòa ö

_âZýûgòZ _ìaðmû^
 iÚû^ûu RýûcòZòe mû^ :
 GK aKâ_âZò ÆgðK I @bòf´e ]ûeYû
 aòbò^Ü `k^e @aKkRe ]ûeYû
 GK `k^e GK aò¦êùe @aKkRe RýûcòZòK @[ð
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24.1 ÆgðK I @bòf´e @û^Zò
cù^Keû~ûC, y = f(x) GK ^òeazò^Ü aKâ
Gaõ P(x

1
, y

1
) Gjò aKâ C_eòiÚ GK aò¦ê ö

ùZùa P(x
1
, y

1
) aò¦êùe PTe @û^Zò

ùjCQò (x
1
, y

1
) Vûùe dy

dx
... (i)

Gaõ (i) ùjCQò tan  ij icû^ ö
@ûùc RûYê ù~ GK aKâe @bòf´ ùjCQò ÆgðK _âZò Ægðaò¦êùe @uòZ f´ ö

@ûùc RûYê ù~  
 

2

  FHG
I
KJ  tan tan cot


 

2

 
1

tan

 @bòf´e @û^Zò   

F
HG
I
KJ

1 1
1 1m dy

dx

x y( , )  Vûùe

aû, 
F
HG
I
KJ

dx

dy
x y( , )1 1  Vûùe

UúKû :
1. GK aKâe ùKøYiò aò¦êùe ÆgðKUò x-@l icû«e ùja ~\ò = 0 jêG, @[ðûZþ Cq aò¦êùe

@aKkRe cû^ gì^ jêG ö @^ýK[ûùe, (x
1
, y

1
) aò¦êùe

dx

dy
 0 ö

2. GK aKâ y = f(x)e GK aò¦êùe ÆgðKUò y-@l ij icû«e ùja ~\ò Cq aò¦êùe dy

dx
 0 ö

@ûi KòQò C\ûjeY @ûùfûP^û Keòaû :

C\ûjeY 24.1

aKâ x2 + x3 + 3xy + y2 = 5e (1, 1) aò¦êùe aKâ _âZò ÆgðK I @bòf´e @û^Zò ̂ ò‰ðd Ke ö
icû]û^ : aKâe icúKeY ùjCQò

x2 + x3 + 3xy + y2 = 5... (i)

(i) e x iûù_l @aKk^ \ßûeû _ûAaû

PòZâ 24.1

Ægðaò¦ê

@bòf´
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2 3 3 1 2 02x x x
dy

dx
y y

dy

dx
   L
NM

O
QP   ... (ii)

(ii)ùe x=1 I y=1 aiûAùf, _ûAaû

2 1 3 1 3 1 2 0    LNM
O
QP  

dy

dx

dy

dx

aû, 5 8
8

5

dy

dx

dy

dx
    

 aKâe (1, 1) aò¦êùe ÆgðKe @û^Zò ùjCQò

Gaõ aKâe (1, 1) aò¦êùe @bòf´e @û^òZ ùjCQò 5

8
ö

C\ûjeY 24.2

\gðû@ ù~ y x x x  
1

6
3 2 35 3[ ] aKâe x = 3 aò¦êcû^uùe ÆgðKMêWÿòK icû«e

icû]û^ :

aKâe icúKeY ùjCQò y
x x x


 3 2 3

6

5 3

... (i)

(i)e x iûù_l @aKk^ \ßûeû _ûAaû

dy

dx

x x


 15 6 3

6

4 2

x = 3 ùe, dy

dx
F
HG
I
KJ 

 
    

[ ( ) ( ) ]
[ ]

15 3 6 3 3

6

1

6
15 9 9 54 3

4 2

  
3

6
405 17 211[ ]

x = –3 ùe,
dy

dx
F
HG
I
KJ      

1

6
15 3 6 3 3 2114 2[ ( ) ( ) ]

x = 3 aò¦êcû^uùe ÆgðK cû^ue @û^Zò icû^ ùjûA[ôaûeê, ÆgðK \ßd icû«e ö

C\ûjeY 24.3

6y3 = px2 + q aKâe (2, –2) Vûùe aKâe @û^Zò ùjCQò 1

6
ö p I qe cû^ ^ò‰ðd Ke ö

icû]û^ :
aKâe icúKeY ùjCQò 6y3 = px2 + q ... (i)
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(i)e x iûù_l @aKk^ \ßûeû @ûùc _ûAaû

18 22y
dy

dx
px  ... (ii)

x = 2, y = –2 aiûAùf, @ûùc _ûAaû

18 2 2 2 42( )   
dy

dx
p p

 
dy

dx

p

18

Gjû 1

6
 \� @Qò ö

   
1

6 18
3

p
p

 aKâe icúKeY ùja 6y3 = 3x2 + q

_ê^½ (2, –2) aò¦êUò c¤ aKâ C_ùe @aiÚòZ ö
6(–2)3 = 3(2)2 + q

–48 – 12 = q aû q = –60
p = 3 I q = –60

@ûi ̂ òùR ̂ òRKê _eLôaû24.1

1. ^òcÜiÚ _âùZýK aKâe \� aò¦êùe ÆgðK I @bòf´e @û^Zò ^ò‰ðd Ke :
(i) y = x3 – 2x, x = 2 Vûùe (ii) x2 + 3y + y2 = 5, (1, 1)Vûùe

(iii) x = a(–sin ), y = a(1–cos ), 



12

Vûùe

2. aKâ xy + px + qy = 2e (1, 1) aò¦êùe ÆgðKe @û^Zò 2 ùjùf, p I qe cû^ ̂ ò‰ðd Ke ö
3. aKâ x2 + y2 = 18 C_eòiÚ aò¦ê ^ò‰ðd Ke ù~CñVò ÆgðK ùeLû x + y =3 ùeLû ij icû«e
4. aKâ y = x2 – 4x + 5 C_eòiÚ ùKCñ aò¦êùe ÆgðKUò 2y + x – 7 = 0 ùeLû _âZò f´ @ùU ?

24.2 GK aKâ_âZò ÆgðK I @bòf´e icúKeY

@ûùc RûYê ù~ (x
1
, y

1
) aò¦ê ù\A @uòZ I m @û^Zò aògòÁ iek ùeLûe icúKeY jêG

y – y
1
 = m(x–x

1
)

_ìaða�ðú bûMùe ùjûA[ôaû @ûùfûP^û @^ê~ûdú, GK aKâ y = f(x)e (x
1
, y

1
) aò¦êùe @uòZ
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ÆgðKe @û^Zò ùjCQò
dy

dx
F
HG
I
KJ  Gaõ (x

1
, y

1
) Vûùe @bòf´e @û^Zò ùjCQò FHG

I
KJ

dy

dx
ö

 aKâ y = f(x) _âZò, (x
1
, y

1
) aò¦êùe @uòZ ÆgðKe icúKeY ùjCQò

y y
dy

dx
x x

x y
  1 1

1 1( , )
[ ]

Gaõ aKâ y = f(x) _âZò, (x
1
, y

1
) aò¦êùe @uòZ @bòf´e icúKeY ùjCQò

y y
dy
dx

x x

x y

 

F

H
GGG

I

K
JJJ

1 1
1

1 1( , )

[ ]

UúKû :

(i) GK aKâe ÆgðK ùeLû, x-@l ij icû«e jêG, ~\ò dy

dx x y

F
HG
I
KJ 

( , )1 1

0 ö G ùlZâùe ÆgðKe

icúKeY jêG, y = y
1

(ii) ~\ò dy

dx x y

F
HG
I
KJ 

( , )

,
1 1

 ùZùa (x
1
, y

1
) Vûùe ÆgðK y-@l ij icû«e jêG Gaõ Gjûe

icúKeY jêG x = x
1

@ûi KòQò C\ûjeY ù^A @ûùfûP^û Keòaû :

C\ûjeY 24.4

aé�e x2 + y2 = 25e (4, 3) aò¦êVûùe ÆgðKe I @bòf´e icúKeY ^ò‰ðd Ke ö
icû]û^ :

aé� iúcKeY ùjCQò
x2 + y2 = 25 ... (1)

(1)e x iûù_l @aKk^ \ßûeû, _ûAaû

2 2 0x y
dy

dx
 

 
dy

dx

x

y

FHG
I
KJ

dy

dx (4, 3) Vûùe
 

4

3

(4, 3) Vûùe aé� _âZò ÆgðKe icúKeY ùjCQò
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y x   3
4

3
4( )

aû, 4(x–4) + 3(y–3) = 0 aû, 4x – 3y = 25

_ê^½, @bòf´e @û^Zò



F
HG
I
KJ


1 3

4

4 3

dy
dx ( , )

(4, 3) aò¦êùe aé� _âZò @bòf´e icúKeY ùjCQò

y x  3
3

4
4( )

aû, 4y – 12 = 3x – 123x = 4y

 aé� _âZò (4, 3) aò¦êùe ÆgðKe icúKeY ùjCQò 4x + 3y = 25

aé� _âZò (4, 3) aò¦êùe @bòf´e icúKeY ùjCQò 3x = 4y ö

C\ûjeY 24.6

aé� 16x2 + 9y2 = 144e (x
1
, y

1
) aò¦êùe ÆgðK I @bòf´e icúKeY ^ò‰ðd Ke, ~\ò y

1

> 0 I x
1
 = 2

icû]û^ :
aé�e icúKeY ùjCQò 16x2 + 9y2 = 144 ... (i)

(i)e x iûù_l @aKk^ ù^ùf, _ûAaû

32 18 0x y
dy

dx
 

aû
dy

dx

x

y
 

16

9

  x
1
 = 2 Gaõ (x

1
, y

1
) aò¦êUò aé� C_ùe @aiÚòZ ö

16(2)2 + 9(y2) = 144

    y y2 80

9

4

3
5

ù~ùjZê y y1 0
4

3
5  

 aKâe 2
4

3
5,FHG
I
KJ  aò¦êùe ÆgðKe icúKeY ùjCQò [x–2]



Uò®Yú

cWêýf-V
`k^

305

ÆgðK I @bòf´

y
x

y
  
F
HG
I
KJ F
HG
I
KJ

4

3
5

16

9
2

4 5

3
,

Vûùe [x – 2]

aû, y x   



4

3
5

16

9

2 3

4 5
2( )  aû, y x   

4

3
5

8

3 5
2 0( )

aû, 3 5
4

3
5 3 5 8 2 0y x    ( )

aû 3 5 20 8 16 0y x     aû, 3 5 8 36y x 

_ê^½, aKâe 2
4

3
5,FHG
I
KJ  Vûùe @bòf´e icúKeY ùjCQò

y
y

x
  FHG

I
KJ F
HG
I
KJ

4

3
5

9

16 2
4
3

5, Vûùe [x–2]

aû, y x   
4

3
5

9

16

2 5

3
2( )

aû, y x  
4

3
5

3 5

8
2( )

aû, 3 8 32 5 9 5 2   y x( )

aû, 24 32 5 9 5 18 5y x   aû, 9 5 24 14 5 0x y  

C\ûjeY 24.7

aKâ x y2 2

9 16
1   C_eòiÚ ùKCñ aò¦êcû^uùe Gjû _âZò @uòZ ÆgðK, x-@l ij icû«e

ùjùa ?

icû]û^ : aKâe icúKeY ùjCQò x y2 2

9 16
1  ... (i)

(i)e x-iûù_l @aKk^ ù^aû \ßûeû, _ûAaû
2

9

2

16
0

x y dy

dx
  

aû,
dy

dx

x

y


16

9

ÆgðK ~\ò x-@l ij icû«e jêG, ùZùa dy

dx
 0

   
16

9
0 0

x

y
x
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(i)ùe x = 0 aiûAùf, _ûAaû y2 = –16 aû, y = 4i

G[ôeê RYû~ûG ù~ aKâ C_ùe ùKøYiò aûÉa aò¦ê ̂ ûjó ù~CñVò aKâ x y2 2

9 16
1   _âZò ÆgðK,

x-@l ij icû«e ùja ö

C\ûjeY 24.7 @û^Zò –4 ùjûA[ôaû ù~Cñ ùeLû, y
x


1

1
 aKâe ÆgðK @U«ò, ùicû^ue

icúKeY ^ò‰ðd Ke ö

icû]û^ : y
x


1

1

  


dy

dx x

1

1 2( )

\� @Qò, m
dy

dx
    4 4





 
1

1
4

2( )x

  ( )x 1
1

4
2

    x x1
1

2

3

2

1

2
,

(i)ùe x 
1

2
 aiûAùf, _ûAaû

y 



 

1
1
2

1

1
1
2

2

ù~ùZùaùk x y 
3

2
2,

 aò¦êMêWÿòK ùjùf,
3

2
2

1

2
2, , ,F

HG
I
KJ FHG

I
KJ

GYê ÆgðKcû^ue icúKeY ùjfû

(a) y x   FHG
I
KJ2 4

3

2

y – 2 = –4x + 6 aû 4x + y = 8

(b) y x   FHG
I
KJ2 4

1

2

y + 2 = –4x + 2 aû 4x + y = 0
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C\ûjeY 24.8 aKâ y = x3e (2, 8) aò¦êùe aKâ _âZò @bòf´e icúKeY ^ò‰ðd Ke ö
icû]û^ :

y x
dy

dx
x  3 23

FHG
I
KJ 

dy

dx x 2 Vûùe = 12

 @bòf´e @û^Zò   1

12

 @bòf´e icúKeY ùjCQò

y x   8
1

12
2( )

aû, 12(y–8) + (x–2) = 0 aû x + 12y = 98

@ûi ̂ òùR ̂ òRKê _eLôaû24.2

1. iìPòZ aò¦êùe ÆgðK I @bòf´e icúKeY ^ò‰ðd Ke :
(i) y = x4 – 16x3 + 13x2 – 10x; (0, 5) Vûùe
(ii) y = x2; (1, 1) Vûùe ö
(iii) y = x3 – 3x + 2; ù~Cñ aò¦êe x-iÚû^ûu = 3, ùijò aò¦êùe ö

2. Gfò° (C_aé�) x

a

y

b

2

2

2

2
1   _âZò (x

1
, y

1
) aò¦êùe @uòZ ÆgðKe icúKeY ^ò‰ðd Ke ö

3. jûA_eþ ùaûfû x

a

y

b

2

2

2

2
1  e (x

0
, y

0
) aò¦êùe Cq jûA_eþùaûfû _âZò ÆgðKe icúKeY

^ò‰ðd Ke ö
4. aKâ y = x3 + 2x + 6 _âZò ù~Cñ @bòf´, x + 14y + 4 = 0 ùeLû ij icû«e, ùiMêWÿòKe

icúKeY ^ò‰ðd Ke ö
5. _âcûY Ke ù~ 8k2 = 1 ùjùf, x = y2 Gaõ xy = k \ßd _eÆeKê icùKûYùe ùQ\

Keòùa ö

24.3 ùeûùfu C__û\ý
@ûi a�ðcû^ GK MêeêZß_ì‰ð C__û\ý @ûùfûP^û Keòaû, ù~Cñ[ôeê RYû_ùW ù~ y = f(x) ùfL C_eòiÚ
\êAUò aò¦ê a I b, ~ûjûe ùKûUò f(a) I f(b) _eÆe icû^, ùi \ßd c¤ùe @^ìý^ ùMûUòG aò¦ê c
@aiÚòZ, ù~_eòKò [c, f(c)] aò¦êùe ÆgðK x-@l ij icû«e (PòZâ 24.2 ù\L)
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24.3.1 ùeûùfu C__û\ýe MûYòZòK iìZâY
cù^Keû~ûC ù~ f GK aûÉa `k^ ~ûjûKò @ûa¡ @«eûk [a, b]ùe ^òcÜcùZ iõmûKéZ

(i) [a, b] @ûa¡ @«eûkùe f ^òeazò^Ü
(ii) ùLûfû @«eûk (a, b)ùe f @aKk^úd

(iii) f(a) = f(b)

ùZùa, ùLûfû @«eûk (a, b)ùe @^ìý^ ùMûUòG aò¦ê c @Qò ù~_eòKò f(c) = 0

c«aý
(i) c«aý ""@^ìý^ ùMûUòG aò¦ê''eê RYû~ûG ù~ ùMûUòGeê @]ôK aò¦ê c (a, b) [ûA_ûùe

ù~_eòKò f(x) = 0 ö
(ii) [a, b]ùe fe ^òeazò^ÜZûe i�ð @^òaû~ðý Gaõ G[ôùe ùKûjk Keû~ûA_ûeòa ^ûjó ö

(iii) (a, b)ùe fe @aKk^úd ùjaûe i�ð c¤ @^òaû~ðý Gaõ G[ôùe ùKûjk Keû~ûA_ûeòa
^ûjó ö

C\ûjeYÊeì_ :
f(x) = |x|, x [–1, 1] ùjCQò [–1, 1]ùe ^òeazò^Ü Gaõ (–1, 1)ùe @aKk^úd Gaõ

GVûùe ùeûùfu C__û\ý ùa÷] @ùU ö
@ûi KòQò C\ûjeY ù^A @ûùfûP^û Keòaû

C\ûjeY 24.9

^òcÜ `k^ fûMò ùeûùfu C__û\ý iZýZû _âZò_û\^ Ke ö
f(x) = x(x–1) (x–2), x [0, 2]

icû]û^ :
f(x) = x(x–1) (x–2)
= x3 – 3x2 + 2x

(i) f(x) ùjCQò _fòù^ûcò@ûf `k^ ö GYê [0, 2]ùe ^òeazò^Ü ö
(ii) (0, 2)ùe x @aKk^úd @ùU ö

(iii) @ûjêeò c¤ f(0) = 0 Gaõ f(2) = 0

PòZâ 24.2
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f(0) = f(2)

 ùeûùfu C__û\ý icÉ i�ð iò¡ ùjûAQò ö
_ê^½, f(x) = 3x2 – 6x + 2

f(c) = 0 eê còùk 3c2 – 6c + 2 = 0  
 

c
6 36 24

6

  c 1
1

3

@ûùc ù\Lê ù~ ce Cbd cû^ (0, 2) ùe ejòQò ö

C\ûjeY 24.10

^òcÜ `k^ùe ùeûùfu C__û\ý _âùdûM-ù~ûMýZû (applicability)e @ûùfûP^û Ke ö
f(x) = sin x – sin 2x, x [0, ] ... (i)

(i) ùjCQò GK sine `k^ ö Gjû ( (0, )ùe ^òeazò^Ü Gaõ @aKk^úd ö
_ê^½, @ûùc_ûC f(0) = 0 Gaõ f() = 0

f() = f(0) = 0

 ùeûùfu C__û\ý icÉ i�ð iò¡ ùjûAQò
a�ðcû^ f(c) = 2[cos2c – 1] – cos c = 0

aû, 4 cos2c – cos c – 2 = 0

 
 




cosc
1 1 32

8

1 33

8

ù~ùjZê 33 6

   cosc
7

8
0 875

G[ôeê RYû_ùW ù~ c, 0 I  c¤ùe @aiÚòZ ö

@ûi ̂ òùR ̂ òRKê _eLôaû24.3

^òcÜiÚ _âùZýK `k^ fûMò ùeûùfu C__û\ý iZýZû _âZò_û\^ Ke :

(i) f x
x x

x x( ) , [ , ]   
3 2

3

5

3
2 0 3 (ii) f(x) = x2 – 1, [–1, 1]ùe

(iii) f x x x( ) sin cos , ,   FHG
I
KJ1 0

2

 ùe (iv) f(x) = (x2–1) (x–2), [–1, 2]ùe
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24.4 fûõMâûù¬u cû¤cû^ C__û\ý
Gjò _âùcd \ßûeû ùeûùfu _âùcde KòQò C^ÜZò NUòQò ö Gjò _âùcd Kùj ù~ ÆgðK, x-@l ij icû«e
ùjaûe @ûagýKZû ^ûjó ö Gjò _âùcd Kùj ù~ ÆgðK, aKâe _âû«aò¦ê \ßde iõù~ûRK ùeLû ij
icû«e ö @^ý K[ûùe, Gjò _âùcd Kùj ù~ ùfL C_ùe iað\û GK aò¦ê @aiÚòZ ù~CñVò ÆgðK,
ùfLe _âû« aò¦ê \ßde iõù~ûRK ùeLû ij icû«e ö

24.4.1 C__û\ýe MûYòZòK iìZâY
f GK aûÉacû^ aògòÁ `k^ ùjC Gaõ Gjû @ûa¡ @«eûk [a, b]ùe ^òcÜcùZ iõmûKéZ ùjC ö

(a) [a, b]ùe f ^òeazò^Ü,
(b) (a, b)ùe f @aKk^úd Gaõ
(c) f(b) f(a)

ùZùa ùLûfû @«eûk (a, b)ùe GK aò¦ê c @aiÚòZ ù~_eòKò f c
f b f a

b a
 




( )
( ) ( )

c«aý
ù~ùZùaùk f(b) = f(a), f(c) = 0, ùZùa Gjò C__û\ý, ùeûùfu C__û\ý _eòYZ
jêG ö

C\ûjeY 24.11

^òcÜ `k^ fûMò fûõMâûù¬u cû¤cû^ C__û\ý iZýZû _âZò_û\^ Ke ö
f(x) = (x–3) (x–6) (x–9), [3, 5]ùe

icû]û^ :
f(x) = (x–3) (x–6) (x–9),

= (x–3) (x2 – 15x + 54)

aû, f(x) = x3 – 18x2 + 99x – 162 ... (i)

(i) ùjCQò GK _fòù^ûcò@ûfþ ̀ k^ ö GYê Gjû \� @«eûkùe ̂ òeazò^Ü Z[û @aKk^úd ö
GVûùe, f(3) = 0, f(5) = (2) (–1) (–4) = 8

f(3) f(5)

 cû¤cû^ C__û\ý icÉ i�ð iò¡ ö

  





f c

f f
( )

( ) ( )5 3

5 3

8 0

2
4

a�ðcû^ f(x) = 3x2 – 36x + 99

3c2 – 36c + 99 = 4 aû 3c2 – 36c + 95 = 0
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 
 




c
36 1296 1140

6

36 12 5

6

.

= 8.08 aû 3.9

c = 3.9 (3, 5)

 fûõMâûù¬u cû¤cû^ C__û\ý iZýZû _âZò_û\òZ ö

C\ûjeY 24.12

_ûeûùaûfû y = (x–4)2 C_ùe GK aò¦ê ̂ ò‰ðd Ke ù~CñVò ÆgðK, (4, 0) I (5, 1) aò¦ê \ßde
iõù~ûRK Rýû ij icû«e ö
icû]û^ :

\� aKâe ù~ùKøYiò aò¦êùe Cq aKâ _âZò ÆgðKe @û^Zò ùjCQò ùijò aò¦êùe (f(x)) ö
f(x) = 2(x–4)

(4, 0) I (5, 1) aò¦ê\ßde iõù~ûRK Rýûe @û^Zò ùjCQò

1 0

5 4
1 2 1

2 1



 




L
NM

O
QPm

y y

x x

 cû¤cû^ _âùcd @^ê~ûdú

2(x–4) = 1 aû, x  4
1

2

 x
9

2
,  ~ûjûKò 4 I 5e c¤a�ðú

a�ðcû^ y = (x–4)2

ù~ùZùaùk, x y  FHG
I
KJ 

9

2

9

2
4

1

4

2

,

 \� aò¦ê ùjCQò
9

2

1

4
,FHG
I
KJ

@ûi ̂ òùR ̂ òRKê _eLôaû24.4

1. ^òcÜiÚ _âùZýK `k^ ùlZâùe cû¤cû^ C__û\ý _âùdûM ù~ûMýZû _eúlû Ke :
(i) f(x) = 3x2 – 4, [2, 3]ùe (ii) f(x) = log x, [1, 2]ùe

(iii) f(x) = x
x


1
1 3, [ , ] ùe (iv) f(x) = x3 – 2x2 – x + 3, [0, 1]ùe
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2. _ûeûùaûfû y = (x+3)2 C_ùe GK aò¦ê ^ò‰ðd Ke, ù~CñVò ÆgðK ùjCQò (3, 0) I (–4, 1)
aò¦ê \ßde iõù~ûRK Rýû ij icû«e ö

@ûùc ~ûjû gòLôùf :
 aKâ y = f(x)e (x

1
, y

1
) aò¦êùe, aKâ _âZò ÆgðKe icúKeY ùjCQò

y y f x x y  1 1 1
[ ( )]( , ) ùe {x–x

1
}

 aKâ y = f(x)e (x
1
, y

1
) aò¦ êùe, aKâ _ âZ ò  @b òf´e icúKeY ùjCQ ò

y y
f x

x x
x y

 


L
NM
O
QP 1 1

1

1 1
( )

( )
( , )

 aKâ y = f(x)_âZò, Gjûe (x
1
, y

1
) aò¦êùe, x-@l ij icû«e ùjûA[ôaû ÆgðKe icúKeY

ùjCQò y = y
1
 Gaõ y-@l ij icû«e ùjûA[ôaû ÆgðKe icúKeY ùjCQò x = x

1

 ùeûùfu C__û\ý Kùj : ~\ò f(x) GK `k^, ~ûjûKò
(i) @ûa¡ @«eûk [a, b]ùe ^òeazò^Ü
(ii) ùLûfû @«eûk (a, b)ùe @aKk^úd
(iii) f(a) = f(b)

ùZùa, (a, b)ùe GK aò¦ê c @aiÚòZ ù~_eòKò f(c) = 0

 fûõMâûù¬u cû¤cû^ C__û\ý Kùj ù~ ~\ò f(x) GK `k^ ~ûjûKò
(i) @ûa¡ @«eûk [a, b]ùe ^òeazò^Ü
(ii) ùLûfû @«eûk (a, b)ùe @aKk^úd
(iii) f(b) f(a)

ùZùa, (a, b) ùe GK aò¦ê c @aiÚòZ ù~_eòKò

f c
f b f a

b a
 




( )
( ) ( )

ijûdK ùIßaþ iûAUþ
 http://www.wikipedia.org

 http://mathworld.wolfram.com
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_ûV ùgh @býûi Kû~ðý
1 ^òcÜiÚ _âùZýK aKâ _âZò, iìPòZ aò¦êùe, ÆgðK I @bòf´e @û^Zò ^ò‰ðd Ke :

(i) x x x , 9 ùe (ii) y = x3 + x, x = 2 ùe

(iii) x a y a    ( sin ), ( cos ),   


1
2

ùe

(iv) y = 2x2 + cos x, x = 0ùe (v) xy = 6, (1, 6)ùe
2. ^òcÜ aKâ _âZò ÆgðK I @bòf´e icúKeY ^ò‰ðd Ke :

x a y a  cos , sin ,3 3

4
  

 ùe

3. aKâ x y2 2

9 16
1   C_eòiÚ aò¦ê ^ò‰ðd Ke ù~CñVò ÆgðK ùjCQò y-@l ij icû«e ö

4. aKâ y = x2 – 2x + 5 _âZò ÆgðKe icúKeY ^ò‰ðd Ke
(i) ~ûjûKò 2x + y + 7 = 0 ùeLû ij icû«e
(ii) ~ûjûKò 5(y–3x) = 12 ùeLû _âZò f´ ö

5. \gðû@ ù~ aKâ y = 7x3 + 11e x = 2 Gaõ x = –2 aò¦ê Vûùe Cq aKâ _âZò ÆgðK \ßd
icû«e ö

6. aKâ ay2 = x3e (am2, am3) aò¦êùe, aKâ _âZò @bòf´e icúKeY ^ò‰ðd Ke ö
7. ^òcÜiÚ _âùZýK `k^ fûMò ùeûùfu C__û\ýe _eúlû Ke :

(i) f(x) = (x2–1) (x–2), [–1, 2]ùe

(ii) f x
x x

x
( )

( )
, [ , ]




2

1
0 1 ùe

(iii) f x
x

x x( ) , ,  LNM
O
QP

8

3
2 0

3

4

2

8. ~\ò f(x) = x3 + bx2 + ax, x[1, 3] Gaõ c  2
1

3
 fûMò ùeûùfu C__û\ý _â~êRý

jêG, a I be cû^ ^ò‰ðd Ke ö
9. ^òcÜ `k^MêWÿòK fûMò cû¤cû^ C__û\ý _eúlû Ke :

(i) f(x) = ax2 + bx2 + cx + d, [0, 1]ùe (ii) f x
x

( ) , [ , ]



1

4 1
1 4 ùe

(iii) y = (x+3)2, [–4, 3]ùe
10. _ûeûùaûfû f(x) = (x–3)2e GK aò¦ê ^ò‰ðd Ke, ù~CñVò ÆgðKUò (3, 0) I (4, 1) aò¦ê\ßde

iõù~ûRK Rýû ij icû«e ö
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C�e cûkû

@ûi ò̂ùR ò̂RKê _eLôaû 24.1

1.(i) 10
1

10
,  (ii) 

2

5

5

2
, (iii) 1, –1

2. p = 5, q = –4 3. (3, 3), (–3, –3) 4. (3, 2)

@ûi ò̂ùR ò̂RKê _eLôaû 24.2

1. ÆgðK @bòf´
(i) y + 10x = 5 x – 10y + 50 = 0

(ii) 2x – y = 1 x + 2y – 3 = 0
(iii) 24x – y = 52x + 24y = 483

2.
xx

a

yy

b
1

2
1

2
1  3.

xx

a

yy

b
0

2
0

2
1 

4. x + 14y – 254 = 0, x + 14y + 86 = 0

@ûi ò̂ùR ò̂RKê _eLôaû 24.3

(i) c 
5 7

3
(ii) c = 0 (iii) c 


4

(iv) c 
2 7

3

@ûi ò̂ùR ò̂RKê _eLôaû 24.4

1.(i) c = 2.5 (ii) c
e


1

2log
(iii) c  3 (iv) c 

1

3

2. FHG
I
KJ

43

14

1

196
,

_ûVùgh / @býûi Kû~ðý

1.(i)
1

6
6,  (ii) 13

1

13
,  (iii) 1, –1 (iv) 0, iõmûKéZ ^êùjñ (v) 6

1

6
,

2. 2 2 0( ) ;x y a x y    3. (3, 0) (–3, 0)
4.(i) 2x + y – 5 = 0 (ii) 12x + 36y = 155

6. 2x + 3my – am2 (2+3m2) = 0

7. c 
2 7

3
(ii) ùKøYiò aûÉa aò¦êùe ^êùjñ (iii) c 

3

8
8. a = 11, b = –6

9.(i) c 
1

2
 (ii) _â~êRý ^êùjñ (iii) c  

1

2
10.

7

2

1

4
,FHG
I
KJ


