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Ez;fzpjk; (Calculus)  

1. vy;iyfs; 

2. tifaPL 

3. tifaPl;bd; gpuNahfk; 

4. njhifaPL 

5. njhifaPl;bd; gpuNahfk;.  

 

myF 1 

vy;iyfs; (Limits) 
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a KbTs;s fzpak; vdpd;  
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cjhuzk; 

vy;iyfisf; fhz;f. 
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cjhuzk; 
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gapw;rpfs; 

vy;iyfisf; fhz;f.  

1. )3( 2

2
lim xx

x



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3. 
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 xx

xx

x
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

 

 

Njw;wk; :-  

')()( limlim 1 lxglxf
axx


  

vd;f 

a, l, l’ ε1R k- khwpyp 

i.    ')()()()( limlimlim llxgxfxgxf
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


 

ii.   klxfkxkf
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
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
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
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

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,q;F n NeHKOvz;> kiwKOvz;> gpd;dk;.  
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cjhuzk; :-  

vy;iyfisf; fhz;f.  

01. 42.2
2

2 12
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2
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 

 x
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02. 16
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
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gapw;rpfs; 

vy;iyfisf; fhz;f.  

1. 
1

1
8

16

1
lim





 x

x

x

 

2. 
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3
3

3
lim




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3. 
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ax

ax 33
lim


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4. 
h

xhx

h




lim
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cjhuzk; :- 

vy;iyfisf; fhz;f.  

1. )1()(lim lim
2 




xxxx
x

x
 

= ∞ 
 

2. )100()100(lim 223

lim 



xxxx

x
x

 

= ∞ 
 

3. 
xx
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x
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1

1
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

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4. 
2

2
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= l/a 

 

gapw;rpfs; :- vy;iyfisf; fhz;f.  

1. 
1

2
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2  x

x

x
 

2. 
1

2
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 x
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1

lim
2  x
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4. 
1

lim
2  x

x

x
 

 

Njw;wk;:- 1
sin

lim
0


 




MFk;. ,q;F θ Miuadpy; msf;fg;gLfpd;wJ.  

 

epWty; :- 

 

 

 

 

 

jug;gl;l Nfhzk; θ it Miur; rpiwahfTila OAB vDk; Miur;rpiwia tiuf. 

,jdJ Miufs; r vd;f. Miur;rpiwf;F  B apy; tiuag;gl;l njhlyp ePl;lg;gl;l OA 

ia C apy; re;jpf;fpd;wJ.  

∆OAB ,d; gug;G < Miur;rpiw OAB apw; gug;G < ∆OBC ,d; gug;G  

½ .r.rSin θ < ½ r2θ < ½ .r.r tanθ 

sinθ < θ < tanθ 

0 < θ <x/2 Mf sinθ > 0  





cos

1

sin
1   





cos

sin
1   








cos
sin

1 limlimlim
000 

  

1
sin

1 lim
0


 





 

1
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lim
0


 





 

Note :- 1
tan

lim
0


 





MFk; 

epWty; 








 cos

1
.

sintan
limlim

00 

  

A N 

B 

C 0 
θ 

r 

r 
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



 cos

1
.

sin
limlim

00 

  

1

1
  

= 1 

 

cjhuzk; :- gpd;tUtdtw;wpd; vy;iyfisf; fhz;f.  

1. 
1tan

2sec2

4/
lim 



 x

x

x 

 

1tan

2tan1 2

4/
lim 




 x

x

x 

 

1tan

1tan2

4/
lim 




 x

x

x 

 

)1(tanlim
4/




x
x 

 

= 2 

 

2. 






22

4/2/ tansec

tansec
)tan(sec limlim






 xx

 

 
22

2/ tansec

1
lim




x

 



1
  

= 0 

3. 
44/

cos
lim 

 



 x

xSinx

x

 

44/
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2

1
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2

1
2

lim 
 












 x

xx

x

 

44/

)4/sin(
2 lim 










 x

x

x

 

12  

2  
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4. 
3

0

sintan
lim

x

xx

x





 

xx

x
x

x cos

)cos1(
sin

3
0

lim





 

Cosxxx

x

x

x

x )cos1(

1
.

)cos1(sin
2

2

0
lim








 

Cosxxx

x

x

x

xxx )cos1(

1
.

sinsin
limlimlim

0
2

2

00 




 

2

1
11   

2

1
  

 

5. 
x

x

x

x

x
x sin1

sin1
lim

sin1

cos 22

2/ 2

lim





 
 

 

)sin1(lim
2/

x
x




 

= 2 

 

6. 
2sec

3cot 2

6/
lim 



 



 Co
 

)2(cos
2sec

4cos
limlim

6/

2

6/
















ec
Co

ec
 

= 4 

 

 

7. 
3

33

0

11
lim

x

xx

x





 

 333

33

0 11

)1(1
lim

xxx

xx

x 






 

 33
0 11

2
lim

xxx 




 

2

2
  
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=1 

 

8. xx 2sec)tan1(lim
4/




 

x

x

x

2cos

cos

sin
1

lim
4/






 

)sin(coscos

)sin(
22

4/
lim

xxx

xCosx








 

)sin(coscos

1
lim

4/ xxx 




 

2

2
.

2

1

1
  

= 1 

 

9. 






 




21
1 )(cos

1
lim

x

x

x

 

2
1

cos1
lim 










  : cos-1x = θ vd;f:  x  = cosθ 

 




 cos1(

cos1
2

0
lim








  





 cos1)(cos1(

1cos1
.

2

2

0
lim








  

)cos1)(cos1(

1
.

sin
limlim

0
2

2

0 



 




 

22

1
1


  

4

1


 

 

10. 
x

x

x 2cos1

)sin2(cos1 2

0
lim







 

x

x

x
2

2

0 sin2

)sin2(sin
lim



  
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x

x

x
2

2

0 sin2

)sin2(sin
lim



  

 

2

0 sin2

)sin2sin(
2lim 










 x

x

x

 

= 2x 1 

= 2 

 

11. 
xx

x

x sincos

2sin1
lim

4






 

 xx

xx

x sincos

)sin(cos 2

lim
4








 

)sin(coslim
4

xx
x




 

2
1

2
1


  

= 0 

 

12. 
20sin20

55

2

2

0
lim





 x

x

x

 

 
 

 
 55

20sin20

20sin20

55

2

2

2

2

0
lim










 x

x

x

x

x

 

 
 55

20sin20
.

sin 2

2

0
2

2

0
limlim






 x

x

x

x

xx

 

52

202
.

sin

1
2

0
lim 










 x

x

x

 

2
1

1
  

= 2 

 

gapw;rp : 

gpd;tUtdtw;wpd; vy;iyfisf; fhz;f.  
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1. 




 20 tan

1sec
lim




 

2. 
xx

xx

x tan

cos1
lim

2

0




 

3.  xxx
x




3lim  

4. 
x

xx

x 6

19
lim

2 


 

5. 
x

x

x 



 51

53
lim

4
 

6. 
x

x

x cos

)sin(
lim

2

3

6

6 








 

7. 
x

xx

x 2sin1

)sin(cos24
lim

5

4 




 

8. 
x

xx

x 2cos

)sin(cos
lim

55

4




 

9. 
2

4

0

2cos1
lim

x

x

x




 

10. 
20

3sin4cos1
lim

x

xxx

x




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tifaPL Differentiation. 

f(x) vd;gJ x ,d; xU rhHG vd;f.  

∆x→0 Mf 
x

xfxxf



 )()(
,d; vy;iyg; ngWkhd x [f; Fwpj;J f(x) ,d; 

tifaPl;Lf; Fzfk; my;yJ ngWkjp vdg;gLk; ,J f(x) ,dhy; Fwpf;fg;gLk;.  

x

xfxxf
xf

x 






)()(
lim)('

0
 

my;yJ. 

y vd;gJ x ,d; xUrhHG vd;f. x ,y; xU rpwpa Vw;wk; sx ,w;F y ,y; khw;wk; sy 

vdpd; 
x

y

x 



 0
lim


vd;gJ x [f; Fwpj;J y ,d; tifaPl;Lf;Fzfk; my;yJ ngWjp vdg;gLk;. 

,J
dx

dy
 ,dhy; Fwpf;fg;gLk;. 

x

y

dx

dy

x 




lim

0

 mjhtJ MFk;.  

y = f (x) Mapd;.  
dx

dy
xf

dx

d
xf  )()('  

cjhuzk; : gpd;tUtdtw;wpd;  ngWjpfis Kjw; jj;Jtj;jpypUe;J fhz;f.  

xxf )(
 

)(

)()(
lim)('

0 x

xfxxf
xf

x 




  

 )(
lim

0 x

xxx

x 




  

x

xyyxy

x 




 0
lim

 

xxx

xxx

xxx 




 )(

)(
lim

2
1

2
1

 

x
x

2

1

2

1 12
1




 

 

f(x) =x2+5x + 5 

)(

)()(
lim)('

0 x

xfxxf
xf

x 




  

x

xxxxxx

x 






]55[5)(5)(
lim

22

0  
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x

xxxx

x 






5)(2
lim

0  

)52(lim
0




xx
x  

= 2x+5 

 

gapw;rpfs;  

gpd;tUtdtw;iw Kjy; jj;Jtj;jpy; ,Ue;J tifapLf.  

i. X2/5 

ii. (3x-1) -3 

iii. 
3

1

x
 

 

ml;rufzpjr; rhHGfspd; tifaPL  

Njw;wk; :- xn ,d; x Fwpj;j tifaPl;Lf;Fzfk; nxn-1 MFk;.  

mjhtJ 1)(  nn nxx
dx

d
 

epWty;   f(x) = xn vd;f 

  
x

xfxxf
xf

x 





)()(
)(' lim

0  

x

xxx nn

x 





)(
lim

0  

xxx

xxx nn

x 



 )(

)(
lim

0  

xxx

xxx nn

xxx 



 )(

)(
lim

 

=nxn-1 

1)(  nn nxx
dx

d

 
 

 

cjhuzk; :- (1) y =x5 

    

45x
dx

d

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   (2) y= x-2/5 

5
7

5

2 
 x

dx

d

 

 

gapw;rpfs;:- gpd;tutdtw;iw x Fwpj;JtifapLf.  

i. X10 

ii. X5/3 

iii. 1/xn 

 

Note : khwpypapd; tifaPL 0 MFk;. 

mjhtJ 0
)(


dx

Cd
 

,q;F c- khwpyp 

 

Njw;wk; f(x), g(x) vd;gd x fs; ,U rhHGfs; vdpd;  

1.      )()()()( xg
dx

d
xf

dx

d
xgxf

dx

d
  

 

2.      )()()()( xg
dx

d
xf

dx

d
xgxf

dx

d
  

 

3.      )()()()()().( xf
dx

d
xgxg

dx

d
xfxgxf

dx

d
  

 

4. 
   

 2
)(

)()()()(

)(

).(

xg

xg
dx

d
xfxf

dx

d
xg

xg

xf

dx

d











 

 

5.    )()( xf
dx

d
Cxcf

dx

d
  

,q;F C- khwpyp 

epWty;  F(x) = f(x) .g(x) 

  
x

xFxxF
xF








)()(
lim)('

0
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x

xgxfxxgxxf








)()()()(
lim

0
 

x

xgxfxgxxfxgxxfxxgxxf








)()()()()()()()(
lim

0
 

   
x

xfxxfxgxgxxgxxf








)()()()()()(
lim

0
 

x

xfxxf
xg

x

xxg
xxf

xxx 












)()(
).(

)]([
)(lim limlimlim

000
0

 

   )()()().( xf
dx

d
xgxg

dx

d
xf   

= f(x).g’(x) + g(x) f’(x) 

 

 

)(

)(
)(

xg

xf
xF  vd;f 

x

xFxxF
xF

x 






)()(
lim)('

0
. 

 
x

xg

xf
xxg

x 






)(

)(
)(

lim
0

 

)()(

)()()()(
lim

0 xgxxxg

xxgxfxgxxf

x 





 

)()(

)()()().()()()()(
lim

0 xgxxxg

xxgxfxgxfxgxfxgxxf

x 





 

 
)()(

)]()()[(
lim

)()(

)()()()(
lim

00 xxgxg

xxgxgxf

xgxxxg

xfxfxxfxg

xx 










 

)()(

1
lim

)()()(
lim)(

00 xxgxgx

xfxfxxf
xg

xx 





 

)()(

1
lim

)()(
lim)(

00 xgxxgx

xgxxg
xf

xx 





 

 22
)(

1
)(')(

)}({

1
)(')(

xg
xgxf

xg
xfxg   
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2)}({

)(')()(')(

xg

xgxfxfxg 
  

 

 

cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf  

1. 3x7 

y = 3x7 vd;f 

73 x
dx

d

dx

dy


 

= 3x7xb 

= 21x6 

 

2. 4x5 -3x3 

y= 4x5-3x3 vd;f 

233454 x
dx

dy


 

               = 20x4 - 9 x2 

 

3. (x3+1) (2x2-1) 

y = (x3+1) (2x2-1) vd;f 

  )1()12()12(1 3222  x
dx

d
xx

dx

d
x

dx

dy
 

= (x3+1)  (2 x 2x) + (2x2-1) (3x2) 

 

4. 
 
 12

32





x

x
 

12

32






x

x
y vd;f 

2

22

)12(

)12()3()3()12(






x

x
dx

d
xx

dx

d
x

dx

dy

 

2

2

)12(

)2)(3()2)(12(






x

xxx
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2

2

)12(

622






x

xx

 

 

gapw;rpfs; :- gpd;tUtdtw;iw xFwpj;J tifapLf.  

1. 7x9+ 5x6+4x3-2x-1 

2. 

2

1










x
x  

3. edcba
edxcxbxax

,,,,;
11111

232


khwpypfs;
 

 

Njw;wk; :- )('.)}({)}({ 1 xfxfnxf
dx

d nn   

epWty;  F(x) = {f(x)}n. vd;f. 

x

xFxxF
xF

x 






)(}(
lim)('

0  

 
x

xfxxf
nn

x 






)(}({
lim

0  

 
x

xfxxf

xfxxf

xfxxf
nn

x 











)]()([

)]()([

)(}({
lim

0  

 
x

xfxxf

xfxxf

xfxxf

x

nn

xfxxf 










)()(
lim

)]()([

)(}({
lim

0)()(  

= n{f(x)}n-1 f’(x)

 

 

 

cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf.  

01. (3x3+4)4 

y = (3x3+4)4 vd;f.  

)43()43(4 333  x
dx

d
x

dx

dy
 

= 4(3x3+4)3( 9x2) 

 

02. (px +q)5; p, q khwpypfs;  

y = (px+q)5 vd;f 
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)()(5 4 pqpx
dx

dy
  

 

gapw;rpfs; : 

1. (20x4+3x2+1)4 

2. (ax2 + bx + c)3; a,b,c khwpfs; 

 

Njw;wk; :-  xU rhHgpdJ rhHgpd; tifaPL y vd;gJ z ,d; xU rhHghfTk; z vd;gJ x 

,d; xU rhHghfTk; ,Ug;gpd;  

  
dx

dz

dz

dy

dx

dy
.  MFk;.  

 

cjhuzk; :  y = z4,Z =x5+5x   vdpd; 
dx

dy
,idf; fhz;f.  

34z
dz

dy


 

  
55 4  x

dx

dz

 

  dx

dz

dz

dy

dx

dy
.

 

  = 4z3.(5x4+5) 

= 4(x5+5x)3(5x4+5) 

 

 

 

 

jpupNfhz fzpj rhHGfspd; tifaPL.  

1. xx
dx

d
cossin   

2. xx
dx

d
sincos   

3. xx
dx

d 2sectan   



GIZ/ESC – Jaffna 21 

4. xecxecx
dx

d
cotcoscos   

5. xxx
dx

d
tansecsec   

6. xecx
dx

d 2coscot   

 

 

epWty;  

1. f(x) = sinx  

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






)sin()sin(

0  

x

xx
x

Lt
x 








 







 





2
sin

2
cos2

0  

 
 

2

2

00

sin

2
cos

2

x

x

x
LtLt

x

x
x





 








 
  

= cos x 

xx
dx

d
cossin 

 

 

 

 

2. f(x) =cos x 

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






cos)cos(

0  

x

xx
x

Lt
x 








 







 





2
sin

2
sin2

0  
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 
 

2

2

00

sin

2
sin

2

x

x

x
LtLt

x

x
x





 








 
  

= -sin x 

xx
dx

d
sincos 

 

 

3. f(x) = tanx 

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






tan)tan(

0  

x

x

x

xx

xx

Lt
x 









cos

sin

)cos(

)sin(

0  

xxxx

xxxxxx
Lt
x cos)cos(

sin)cos(cos)sin(

0 






 

xxxx

xxx
Lt
x cos)cos(

)sin(

0 




  

xxxx

x
LtLt
xx cos)cos(

1sin

00 







  

xx cos.cos

1
1  

xx
dx

d 2sectan 
 

4. f(x) = cosecx 

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

ecxxxec
Lt
x 






cos)(cos

0  

)sin(sin

)sin(sin

0 xxxx

xxx
Lt
x 






 

xxxx

x xx

x
Lt

cos)cos(

)sin()cos(2
22

0 






  
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 
 

 
)sin(sin

cossin
2

02

2

0
2

xxx

x x

x
x

x

LtLt
x 











  

xx

x

sin.sin

cos
1  

xecxecx
dx

d
cotcoscos 

 
 

5. f(x) = secx 

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






sec)sec(

0  

)cos(cos

)cos(cos

0 xxxx

xxx
Lt
x 






 

)cos(cos

)sin()sin(2
22

0 xxxx

x xx

x
Lt








  

 
 

 
)cos(cos

sinsin
2

02

2

0
2

xxx

x x

x
x

x

LtLt
x 











  

xx

x

cos.cos

sin
1  

xx
dx

d
tansec

 
 

 

6. f(x) = cos x 

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






cot)cot(

0  

x

xxx
Lt
x 






cot)cos(

0

 

x

x

x

xx

xx

Lt
x 









sin

cot

)sin(

)cos(

0  
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xxxx

xxx
Lt
x sin)sin(

)](sin[

0 




  

xxxx

x
LtLt
xx sin)sin(

1sin

00 







  

xx sin.sin

1
1  

xecx
dx

d 2coscot 
 

 

 

Note : kkxkx
dx

d
.cos)(sin   

  = k cos kx  

Eg :- cos(x)2 I Kjy; jj;Jtj;jpy; ,Ue;J tifapLf.  

f(x) =cosx2  

x

xfxxf
xf Lt

x 





)()(
)('

0  

x

xxx
Lt
x 






22

0

cos)cos(

 

x

xxxxxx

Lt
x 








 







 




2

)(
sin

2

)(
sin2

2222

0  

x

xxxxxx

Lt
x 








 







 




2

)(2
sin

2

)(
sin

222

0
2

 

x

xxxxxx

Lt
x 








 







 




2

)2(
sin

2

)(
sin

22

0
2

 

 

  x

xxxSinxxx
LtLtLt
x

xxx

xxx

x xxx 









 







  2

)2(

2

)(
sin2

02

)2(4

2

)2(4

0

22

0
2

)2(

 

= -2sinx2 x 1x x 

/ 22 sin2cos xx
dx

d

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gapw;rpfs;  

gpd;tUtdtw;iw Kjy; jj;Jtj;jpy; ,Ue;J tifapLf.  

iv. 








x

1
sin  

v. tanx2 

vi. Cos[f(x)] 

 

 

gpd;tUtdtw;iw x Fwpj;J tifapLf.  

iv. Sin10x 

v. Sec 3x 

vi. xcos  

vii. 








x

1
tan2  

viii. x3 tanx 

ix. 
x

x

cos1

cos1




 

x. sec2x. tan 2x 

xi. (2+cosx)4  

xii. 
x

x

sec

2

 

xiii. xsin  

 

Njw;wk;.  

i. y = sin-1x vdpd;  
𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
 MFk;. 

,q;F − 𝜋
2⁄ ≤ 𝑦 ≤ 𝜋

2⁄ 11  x  

ii. y = cos-1x vdpd;  
𝑑𝑦

𝑑𝑥
=

−1

√1−𝑥2
 MFk;. 

,q;F  y0 11  x
 

 

iii. y = tan-1x vdpd;  
𝑑𝑦

𝑑𝑥
=

1

1−𝑥2 MFk;. 
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,q;F
22

  y  x
 
 

 

epWty; 

1. y = sin-1x 

 sin y =x 

x Fwpj;J tifapLf.  

1cos 
dx

dy
y

    
yy 22 sin1cos 

 

ydx

dy

cos

1


    

21 x
 

2

1

1

x


    
0cos,1cos 2  yxy 

 

2. y = cos-1x 

→ cos y = x 

x Fwpj;J tifapLf   yy 22 cos1sin   

1sin 
dx

dy
y

     

21 x
 

ydx

dy

sin

1


    
0sin,1sin 2  yxy 

 

2

1

1

x
  

 

3. y= tan-1x 

→ tna y =x  

x Fwpj;J tifapLf.  

1sec2 
dx

dy
y

 

ydx

dy
2tan1

1




 

21

1

x
  

 

cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf.  
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1. sin-1(x2) 

y = sin-1 (x2) vd;f 

x
xdx

dy
2

)(1

1

22


 

41

2

x

x




 
 

2. cos-1{f(x)}  

y = cos-1{f(x)} vd;f 

xf
xfdx

dy
'

)]([1

1

2




 

3. tan-1 (3x) 

y=tan-1(3x) vd;f 

3
)3(1

1
2xdx

dy




 

291

3

x
  

 

gapw;rpfs; :- gpd;tUtdtw;iw x Fwpj;J tifapLf.  

1. sin-1 (cos x)  

2. 












xx

xx

sincos

sincos
tan 1  

3. 












 

x

x 11
tan

2
1  

 

mLf;Ff;Fwpr;rhHG> klf;ifr; rhHGfspd; tifaPL.  

ex ,Dila tpupT gpd;tUkhW mikAk;.  

.........
!

..................
!3!2!1

1
32


n

xxxx
e

n
x  

 

Note :- 1
1

lim
0




 x

e x

x

MFk; 
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Njw;wk; :- xx ee
dx

d
)(  

epWty;  :-  f(x) = ex vd;f  

x

xfxxf
xf

x 






)()(
)( lim

0

 

x

ee xxx

x 







lim

0

 

x

ee xx

x 








)1(
lim

0

 

x

e
e

x

x

x










1
lim

0

 

= xxx1 

= ex 

 

Njw;wk; :-  
x

x
dx

d 1
)(ln   

epWty;  :- xy ln  

     ey =x  

 

,UGwKk; x Fwpj;J tifapLf.  

1. 
dx

d
e y  

yedx

d 1
  

x
x

dx

d 1
)(ln   

cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf.  

1. e3x 

  xxx eee
dx

d 333 33   

 

2. 12xe  

12 xey vd;f 

11 22

22.   xx xexe
dx

dy
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3. ecosx 

y = ecosx vd;f 

)sin(cos xl
dx

dy x   

 

4. xe
1sin esin-1x 

xey
1sin vd;f 

2

sin

1

1
.

1

x
e

dx

dy x






 

 

5. xe tanx 

y = xetan x vd;f 

1.sec tan2tan xx exxe
dx

dy
  

)1sec( 2tan  xxe x

 

)1sec( 2tan  xxe x  

 

6. lnx3 

y =lnx3 vd;f 

y=3lnx 

xdx

dy 3
  

7. xln  

xy ln vd;f 

xy ln
2

1
  

xxdx

dy

2

11
.

2

1
  

 

8. ln (lnx)  

y = ln(lnx) vd;f 
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xxdx

dy 1
.

ln

1
  

xxdx

dy

ln

1
  

 

9. xsinx  

y = xsinx vd;f 

lny = ln xsinx 

lny = sinx.lnx 

 

 

x Fwpj;J tifapl  

xx
x

x
dx

dy

y
cosln

1
.sin.

1
  









 xxx
x

x
dx

dy x coslnsin
1sin  

 

10. 2x 

y=2x vd;f 

lny = ln2x 

lny = xln2 

x Fwpj;J tifapl 

1.2ln.
1


dx

dy

y
 

2ln2)2( xx

dx

d
  

 

 

gapw;rpfs; :- gpd;tUtdtw;iw x Fwpj;J tiuapLf.  

1. xex2  

2. e2x+1. sinx 

3. exsecx 
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4. 
x

x





1

1
ln  

5. 








 21
ln

xx

x
 

6. )11ln(  xx  

7.  22ln xax   

 

 

mLj;jLj;j tifaPL 

x Fwpj;j y d; Kjyhk; ngWjp 
dx

dy
MFk; ,uz;lhk; %d;whk;.. ngWjpfs; KiwNa  

.............,
3

3

2

2

dx

yd

dx

yd
vd;wthW Fwpf;fg;gLk;.  

y
dx

yd

dx

dy

dx

d









2

2

,d; x Fwpj;j 2k; tifaPL 

3

3

3

2

dx

yd

dx

yd

dx

d









-y  ,d; x Fwpj;j 3k; tifaPL  

 

cjhuzk; :- gpd;tUtdtw;wpy; 
2

2

dx

yd
fisf; fhz;f.  

1. y = x7 +2x3 

26 327 xx
dx

dy
  

26 67 xx
dx

dy
  

xx
dx

yd
2667 5

2

2

  

xx 1242 5   

 

2. 
21

1

x
y


  
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xx
dx

dy
2.)1(

2

1
2

32 




  

2
3

)1( 2x

x




  

 

3. y = sin x 

x
dx

dy
cos  

x
dx

yd
sin

2

2


 

 

gapw;rpfs; 

1. y = lnx vdpd; 
2

2

dx

yd
 ,idf; fhz;f.  

2. y= sin2x vdpd; 
2

2

dx

yd
fisf; fhz;f. 

3. 12 xey vdpd; 
3

3

dx

yd
 ,idf; fhz;f.  

 

gytpdg; gapw;rpfs; 

01. gpd;tUtdtw;wpy; 
𝑑𝑦

𝑑𝑥
 ,idf; fhz;f. 

i. x2Sinxy+ycosx = 2 

ii. xsecy+ycosx+3xy = 4 

 

02. y(1-x) = x2 vdpd;.   

(1-x)
𝑑2𝑦

𝑑𝑥2
 -2 

𝑑𝑦

𝑑𝑥
 =2 vd epWTf. 

 

03. (3)  x = Sint,y = Sin(mt) vdpd;> 

(1-𝑥2)
𝑑2𝑦

   𝑑𝑥2 -x 
𝑑𝑦

𝑑𝑥
 +m2y =0 vd epWTf. 

 

04. (4) x2+y2=2y MFk;. 

i.  
𝑑𝑦

𝑑𝑥
 =

1

1−𝑦
 vd epWTf. 
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ii. 
𝑑2𝑦

   𝑑𝑥2 = 
1

(1−𝑦)3    vd epWTf. 

iii. x = 0  Mf  
𝑑2𝑦

     𝑑𝑥2   ,idf; fhz;f. 

 

05. 𝑥 = a(1 − sin θ) 

y = a(1- cos 𝜃) vdpd;> 

i. 
𝑑𝑦

𝑑𝑥
 = cot 

𝜃

2
 

ii. 
𝑑2𝑦

 𝑑𝑥2
   =  - 

1

4𝑎
 co sec4 𝜃

2
 vdTk; fhl;Lf 

 

06. y = sin(sinx) vdpd;> 

i. 
𝑑2𝑦

 𝑑𝑥2 + tan x 
𝑑𝑦

𝑑𝑥
 + ycos2x = 0 vdf; fhl;Lf 

 

 

07. y =sin-1x vdpd;>  (1-x2) 
𝑑2𝑦

 𝑑𝑥2 - 𝑥
𝑑𝑦

𝑑𝑥
 = 0 vdf; fhl;Lf. 

 

08. xe
1tan

 vd;gij cos-1x Fwpj;J tifapLf.                          

 

09. y =tan-1x  vdpd;>(1+x2) 
𝑑2𝑦

 𝑑𝑥2 -2x 
𝑑𝑦

𝑑𝑥
 = 0 vdf; fhl;Lf. 

 

10. xaey
1sin  vdpd;> (1 − 𝑥2)

𝑑2𝑦

 𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
− 𝑎2𝑦 = 0 vdf;fhl;Lf.  

11. y = sin(msin-1x) vdpd;>  

0)1( 2

2

2
2  ym

dx

dy
x

dx

yd
x

vdf; fhl;Lf.  
 

12. Y=xe-3x vdpd;>  

096
2

2

 y
dx

dy

dx

yd
vdf;fhl;Lf 

 

13. tan-1(x)+tan-1(y) + tan-1(xy) = 7π/12 

x=1 Mf 
32

1

3

1


dx

dy
vdf; fhl;Lf.  
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14. Y=ln(secx) ; |x| <π/2 vd;f  

i. ,2

2

2
ye

dx

yd
 vdTk; 

ii. 
dx

dy
e

dx

yd y2

3

3

2 vdTk; 

iii. )23(2 22

4

4

 yy ee
dx

yd
vdTk; fhl;Lf. 

iv. 
0

6

6

0

5

5

,




















xx
dx

yd

dx

yd
vd;gtw;iwf; fhz;f.  

 

15. y = esinx vdpd;  

i. 
0










xdx

dy
 [f; fzpf;f.  

ii. )sin( 2

2

2

xxCosy
dx

yd
 vdf; fhl;Lf.  

0

2

2












x
dx

yd
 [f; fzpf;f.  

 

16. 
xkey

1sin vdpd; kyx
dx

dy








 21 vdf;fhl;Lf: ,q;F k xU khwpyp.  

2

1
x Mf ,Uf;Fk; NghJ 

dx

dy
 [f; fhz;f.  

 

17. x = t – sin t, y=1 –cos t  vdpd; Znnt  ,2 ,w;F 02
2

2

3

3



























dx

yd

dx

dy

dx

yd
Y  

vdf;fhl;Lf.  

 

18. y = e4x sin 3x  vdpd;> 0258
2

2

 y
dx

dy

dx

yd
vdf;fhl;Lf. 

0

3

3

0

2

2

0

,,



























xxx dx

yd

dx

yd

dx

dy
Mfpatw;iwf; fhz;f.  
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19. y = ecosx vdpd; 
0

5

5

0

4

4

0

3

3

0

2

2

0

,,,











































xxxxx dx

yd

dx

yd

dx

yd

dx

yd

dx

dy
Mfpatw;iwf; fhz;f.  

 

20. y = e-x(cos 2x + sin2x)  vdf;nfhs;Nthk; )2sin2(cos2 xxey
dx

dy x   vdf;fhl;Lf.  

0
2

2

 qy
dx

dy
p

dx

yd
Mf ,Uf;FkhW p,q vd;Dk; ,U vz;fisj; Jzpf.  

0

3

3












x
dx

yd

If; fhz;f.  

 

21. 21 )(sin
2

1
xx  vdpd; 01)1(

2

2
2 

dx

dy
x

dx

yd
x vdf;fhl;Lf.  

0

4

4

0

3

3

0

2

2

,,




























xxx
dx

yd

dx

yd

dx

yd
Mfpatw;iwf; fhz;f.  

 

22. y = (1+4x2)tan-1(2x)  vdf;nfhs;Nthk; 

i. )41(28)41( 22 xxy
dx

dy
x  vdTk;. 

ii. xy
dx

yd
x 168)41(

2

2
2  vdTk; fhl;Lf.  

0

3

3












x
dx

yd
If; fhz;f.  

 

23. y=excosx Mapd;  

i. )cos(2 4
 xe

dx

dy x vdTk; 

ii. )cos(2 42

2

xe
dx

yd x   vdTk; fhl;Lf.  

,jpypUe;J 
3

3

dx

yd
I ca;j;jwpf 

0

3

3

0

2

2

0

,,



























xxx dx

yd

dx

yd

dx

dy
vd;gtw;iwf; fhz;f.  

 

24.  

(a) Kjw; Nfhl;ghLfis cgNahfpj;Jr; rhHG f(x) = tanx ,d; x Fwpj;j 

ngWkjpiaf; fhz;f. 0<x<1 MFk; NghJ x Fwpj;j tan (sin-1x) I tifapLf. 
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(b)  y MdJ u ,d; xU tifaplj;jf;f rhHghAk; 
22


 x MFk; NghJ 

u=ln(cosx) MAk; ,Ug;gpd; 
dx

dy
x

dx

yd
xx

dx

yd
x coscossinsin

2

2
2

2

2
3  vdf; fhl;Lf.  

 

25.  

(a) Kjw;Nfhl;ghLfis cgNahfpj;Jr; rhHG f(x) = cos(g(x)) ,d; x Fwpj;j 

ngWkjpiaf; fhz;f. x Fwpj;J cos(tan-1x) I tifapLf. 

 

(b) x -y = Ylnx vdpd;  

i. x
dx

dy
nx ln)11( 2  vdTk;  

ii. x
dx

yd
nxx ln1)11(

2

2
3  vdTk; fhl;Lf.  

0

2

2

0

,



















xx dx

yd

dx

dy
Mfpatw;iwf; fhz;f.  

 

26.  

(a) Kjw;Nfhl;ghLfis cgNahfpj;Jr; rhHG f(x) = sin{g(x)} ,d; x Fwpj;j 

ngWkjpiaf; fhz;f. 

 

(b) y=(sin-1x)2+asin-1x vdpd; 2)1(
2

2
2 

dx

dy
x

dx

yd
x  vdf; fhl;Lf.  

 

27.  xey x 3sin   vdpd;> 







 

3
3sin2(


xe

dx

dy x vdf; fhl;Lf.  

 

28. Siny =xsin(a+y) vdpd;. 

(i) 0)(sinsin 2  ya
dx

dy
a vdTk; 

(ii) 0)2sinsin2(sin
2

2
2 

dx

dy
yax

dx

yd
ax vdTk; fhl;Lf. ,q;F a xH khwpyp.  
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myF -3 

tifaPl;bd; gpuNahfk;. Application of Derivatives 

 

gbj;jpwd;. (Gradient)  

 

 

 

 

 

 

 

y = f(x) vDk; tisapapy; p(x,y) vd;f. 

P ,w;F mz;ikapy; tisapay; Gs;sp Q vdTk; nfhs;f.  

/ Q ≡ (x+ δx,y+δy) 





tan

x

y
 

Gs;sp Q MdJ tisapD}lhf efHe;J P I mZFk; NghJ PQ MdJ tisapapw;F P 

,y; njhlypahf mikAk;.  

/ P ,y; njhlypapd; gbj;jpwd; = δx → 0 →
x

y




  

x

y
Lt
x 



 0
  

dx

dy
  

Note:-
 


dx

dy
 gbj;jpwd;> y MdJ x cld; khWk; tPjk;  

 

Eg :  

(1) tl;ljl;L xd;wpd; Miu nrf;fDf;F 5cm vd;w tPjj;jpy; mjpfupf;fpd;wJ vdpd;> 

jl;bd; Miu 7cm MFk; NghJ gug;G mjpfupf;Fk; tPjj;ijf; fhz;f. 

gug;G A = πx2 

 

dt

dx
x

dt

dA
2  

y 

x 

θ 
δx 

δy 

Q(x + δx. y + δy) 

y = f(x) 

p = (x, y) 

x 

5
dt

dx  
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52  x
dt

dA
  

x
dt

dA
10  

7
7

22
10

7


xdt

dA
 

 = 220cm2/s 

 

(2) Nfhsnkhd;wpd; Miu khwhtPj;jpy; mjpfupg;gpd;> mjd; fdtsT mjpfupf;Fk; tPjk; 

mjd; Miuapd;tHf;fj;jpw;F NeHkhwhFk; vdf; fhl;Lf.  

k
dt

dA
 (khwpyp) 

fdtsT 3

3

4
xV   

dt

dx
x

dt

dV 23
3

4
  

kx  24  

  24 xk
dt

dV
  

dt

dy
   x2 

 

mjpfupf;Fk; rhHG> FiwAk; rhHG.  

y = f(x) xU rhHG vd;f. a, b є R (a<b) MapUf;Fk; NghJ.  

 

 

 

 

 

 

x ε[a,b]  ,y; x mjpfupf;f y mjpfupg;gpd; 

x ε[a,b] ,y; mjpfupf;Fk; rhHG vdg;gLk;.  

 

dx

dy
,y; epge;jid 

x 

a b x 

y 

a b x 

y 
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],[,0 baVx
dx

dy
  vdpd; [a,b] ,y; mjpfupf;Fk; rhHG vdg;gLk;.  

 

 

 

 

 

 

 

a,b εR (a<b) 

xε[a,b]  ,y; x mjpfupf;f y Fiwapd; [a,b] ,y; y FiwAk; rhHG vdg;gLk;.  

 ],[,0 baVx
dx

dy
 vdpd; [a,b] ,y; y FiwAk; rhHG vdg;gLk;.  

Note : xε [a,b] ,y; f(x) mjpfupf;Fk; vdpd; [a,b] ,y; f(x) >0 vd;gJ jtwhFk;.  

Mdhy; f(a) > 0 vdpd; [a,b] ,y; f(x) > 0 MFk;.  

 

jpUk;gy; Gs;sp  

caHT> ,opT> tpgj;jpg;Gs;spfs; jpUk;gy; Gs;spfs; MFk;. jpUk;gy; Gs;spfspy; 0
dx

dy

MFk;.  

 

 

 

 

 

 

  

a b x 

y 

a b x 

y 

y 

x 

y  =f(x) 

0
dx

dy
 

0
dx

dy
 

0
dx

dy
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1. y = f(x) ,w;F x= α y; caHTg; Gs;sp ,Ug;gjw;F  

 

 

 

 

 

 

0
dx

dy
x 

 

0
dx

dy
x 

 

0
dx

dy
x   

 

2. y= f(x) ,w;F x=α ,y; ,opT ,Ug;gjw;F epge;jid  

 

 

 

 

 

 

 
 

0
dx

dy
x 

 

0
dx

dy
x 

 

0
dx

dy
x   

  

y 

x α –δ     α       α +δ 

y 

x α –δ     α       α +δ 
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3. y =f(x) ,w;F x= α ,y; tpyj;jp ,Ug;gjw;F  epge;jid  

 

 

 

 
 
 
 

 
 

0
dx

dy
x 

     
0

dx

dy
x 

 

0
dx

dy
x 

     
0

dx

dy
x 

 

0
dx

dy
x 

     
0

dx

dy
x 

 
 

Eg (1) y =x2(x-1)3  vd;w tisapd; jpUk;gy; Gs;spfisf; fz;L mjd; tiuig 

gUk;gbahf tiuf.  

y = x2(x-1)3 …………….(1) 

1. xxxx
dx

dy
2.)1(1)1(3. 322   

  = x (x-1)2 [3x+2(x-1)] 

= x (x-1)2 (5x-2) 

)(1)1(5 5
22  xxx

dx

dy
 

 

jpUk;gy; Gs;spfspy; 5
/2,1,00  x

dx

dy
 

x=0 vdpd;.  

0))()((0 
dx

dy
x 

 

0))()((0 
dx

dy
x 

 

 

x=1 vdpd;  

y 

x α –δ     α       α +δ 

y 

x α –δ     α       α +δ 

x =0 ,y; y caHT                         

(1)      y = 0                   

/ caHT Gs;sp (0,0) 

rkd;ghL 1 ,y; x = 0 

Ig;gpujpapLtjhy; y 
ngwg;gLk;.  
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0))()((1 
dx

dy
x 

 

0))()((1 
dx

dy
x 

 

 

x= 2/5 vdpd;  

0))()((
5

2 
dx

dy
x 

 

0))()((
5

2 
dx

dy
x 

 

 

2. y = x2(x-1)3 

x → ± ∞ → ± ∞ 

 

3. x =0 → y = 0 →(0,0) 

y =0 → x=0, 1→ (1,0) 

 

 

 

 

 

 

 

 

 

 

  

x = 2/5 ,y; y ,opT                        

3125

108

125

)27(

25

4
)1( 


 y            

/ ,opTg; Gs;sp 








3125

108
,

5

2
 

y 

x (1,0) 

O 

108/3125 

x = 1 ,y; y tpyj;jp                        

(1)  → y = 0                   

/ tpgj;jp Gs;sp (1,0) 
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njhlyp> nrt;td; 

(1)  

 

 

 

 

 

 

 

),(
),(

yoxoP
dx

dy

yoxo

  ,y; njhlypapd; gbj;jpwd; 

 

,d; njhlypapd; gbj;jpwd;  

Eg :- x2 +2xy –y2 =tan-1 x- 9 vDk; tisapapd; (0,3) ,y; njhlypapdJk;> nrt;tdpdJk; 

rkd;ghl;ilf; fhz;f.  

x2 +2xy – y2 =tan-1 x -9 

x Fwpj;J tifapl  

0
1

1
21.22

2














xdx

dy
yy

dx

dy
xx  

yx
xdx

dy
yx 22

1

1
)(2

2



  

)(2

)(2
1

1
2

yx

yx
x

dx

dy



  

6
5

6

5

)3(2

)30(21

)3,0(












dx

dy
 

 

njhlypapd; rkd;ghL  

6
5

0

3






x

y
 

6y – 18 = 5x 

5x – 6y + 18 =0 

 

nrt;tdpd; rkd;ghL  

6x + 5y  + λ = 0 

y = f(x) 

P(o,yo) 

θ 
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(0,3) → 0+ 15+ λ =0 → λ =-15 

/ 6x + 5y – 15 = 0 

 

Or 

nrt;tdpd; gb = -6/5 

/ nrt;td; rkd;ghL 
5

6
0

3 




x

y
 

5y – 15 = -6x 

→ 6x + 5y – 15=0  

 

(2) xU ghlrhiy tpisahl;L ikjhdk;> mjDila Rw;wstpd; topNa 440m ePskhd 

xl;lg;ghijia cilajhf mikf;fg;glTs;sJ. mt;tpisahl;L ikjhdk; 

mjDila FWfpa  ,U gf;fq;fspYk; ,U miutl;lq;fNshL $ba xU 

nrt;tf tbTilajhf mikf;fg;glTs;sJ. nrt;tf tbtg;gFjpapd; mjp$ba 

rhj;jpakhd gug;gsT 7700m2 vdf; fhl;Lf.  

 

 

 

 

Rw;wsT   2y + 2πx =440 

   y = 220 –π x ……………..(1)  

nrt;tfg;gug;G  A = 2xy 

   A = 2x (220 –πx) ……………(2) 

   )2220(2 x
dm

dA
  














110
4 x

dx

dA
 

 

jpUk;gy; Gs;spfspy; 


110
0  x

dx

dA
 

0))((
110


dx

dA
x 


 

0))((
110


dx

dA
x 


 

y 

 

x 

 

x 
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/ 


110
x ,y; A caHT  

)110220(
110

2)1( max 


A  

22

7
1101102   

755102   

= 2x10 x 55 x7 

  Amax = 2x3850 

  = 7700m2 
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NkYk; cjhuzq;fs;  

(1) xy +yx =2 vDk; tisap kPJ (1,1) ,y; tiuag;gLk; njhlyp mr;Rf;fis ntl;Lk; 

Gs;spfisf; fhz;f.  

xy + yx =2 

x Fwpj;jtifapl  

0
dx

dy

dx

dx xy

 

0lnln 
















 y

dx

dy

y

x
y

dx

dy
x

x

y
x xy  

  0011011 









dx

dy
 

1
dx

dy
 

/ njhlyp 1
1

1






x

y
 

y = x 

/ mr;ir ntl;Lk; Gs;sp (0,0)  

 

 

 

 

 

 

 

 

 

(2) Gs;sp P(4m2,8m3) ,y; tisap x3-y2=0 ,w;F tiuag;gl;l njhlypahdJ 

tisapia kPz;Lk; Q ,y; re;jpf;fpwJ. Q ,d; Ms;$Wfis m rhHgpy; fhz;f.  

9m2 =2 vdpd; PQ MdJ Q ,y; tiuAk; nrt;tdhFk; vdTk; fhl;Lf.  

x3-y2 =0 

x Fwpj;J tifapl  

023 2 
dx

dy
yx  

Fwpg;G 
dx

dy

dx

dx x

y

y

, vd;gd ngwg;gLk; 

topKiw fPNo jug;gl;Ls;sJ.  

z1 =yx vd;f  

lnz1 = lnyx  

lnz1 = xlny  

x Fwj;J tifapl  

y
dx

dy

y
x

dx

dz

z
ln

11 1

1

  









 y

dx

dy

y

x
y

dx

dy x
x

ln

 

z2 =xy  vd;f  

lnz2 = lnyy 

lnz2 =ylnx 

x Fwpj;J tifapl  

dx

dy
x

x
y

dx

dz

z
ln

11 2

2

  











dx

dy
x

x

y
z

dx

dz
ln2

2  











dx

dy
x

x

y
x

dx

dy y
y

ln  
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y

x

dx

dy

2

3 2

  

3

4

)8,4( 82

163

32 m

m

dx

dy

mm 


  

 = 3m   

Q≡ (4M2,8M3) vd;f. 

m
mM

mM
M PQ 3

44

88
22

33





  

 
 

m
mM

mM
3

4

8
22

33





  

 
 

mmm
mMmM

mmmMmM





 ,3

)(

)(
2

22

 

2M2 +2Mm+ 2m2 = 3Mm + 3m2  

2M2+ -mM – m2 =0 

(2M  + m) (M-m) =0 

M =-m/2 , M =m 

nghUe;jhJ (/ M ≠ m) 

/ M = -m/2  

/ ),(
8

8
,

4
4 32

32

mmQ
mm

Q 







  

9m2 = 2 vdpd;  

y

x

dx

dy

2

3 2

  

Q(m2, -m3) ,y; njhlypapd; gb. m
m

m

dx

dy

2

3

2

3
3

4




  

     ( m2 –m3) 

/ Q ,y; nrt;tdpd; gbj;jpwd; = 2/3m  

But PQ ,d; gb = 3m 

   
2)9.(

3

1
m

m


 

2.
3

1

m


 

Q 

P(4m2,8m3) 
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m3

2
  

  (/ 9m2 =2 ) 

 

/Q ,y; nrt;tdpd; gbj;jpwd; = PQ ,d; gbj;jpwd;  

/ PQ MdJ Q ,y; nrt;tdhFk;.  

 

(3) xU nrt;tl;l $k;ghdJ rha;Tauk; jug;gLkplj;J mjd; fdtsthdJ 

miuAr;rpf;Nfhzk; tan-1 √2 Mf ,Uf;Fk; NghJ caHthf ,Uf;Fk; vdf;fhl;Lf.  

hrV 2

3

1
  

   xxl )(
3

1 22    

 32

3

1
xxlV    

 22 3
3

1
xl

dx

dy
   
















2

2

3
)3(

3

1 l
x  
























2

2

3x

l
x

dx

dy
  

 

jpUk;gy; Gs;spfspy; 
3

0
l

x
dx

dy
  

























2

2

3

l
x

dx

dy
  

0))((
3

1 
dx

dy
x   

0))((
3

1 
dx

dy
x   

3
lx   ,y; V caHT 

l - khwpyp 

x l 

θ 

22 xlr   
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/ V caHtpw;F 
3

lx   

Miu lllxl
3

2

3

2
222   

x


 tan  

2tan   

 2tan 1  

 

(4) 
x

x
1

 ,opthFkhW NeH vz; x I fhz;f. 
x

xy
1

 vd;f.  

Mrthod I 

2

1
1

xdx

dy
  

)1(
1 2

2
 x

xdx

dy
 

jpUk;gy; Gs;spfspy;  0,10  xx
dx

dy
 

01 
dx

dy
x   

01 
dx

dy
x   

x=1 ,y; y ,opT  

/ y ,optpw;F x=1 

 

 

 

Mathod II 

x
xy

1
  

2
1

2











x
xy  

0
1

,20min 
x

xy  

→  x=1 ,d; y ,opT 
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= 2  x=1 

/ y ,optpw;F x=1 MFk;.  

 

(5) xU nghs; nrt;tl;lf;$k;G mbtl;l Miu 5m Fj;Jauk; 10m Mfpa 

gupkhzq;fisf; nfhz;ljhf mikf;fg;gl;Ls;sJ. ,jd; mr;R epiyf;Fj;jhfTk; 

cr;rp fPohfTk; ,Uf;f epiyg;gLj;jg;gl;L mjDs; 4m3s vd;Dk; tPjj;jpy; jputk; 

njhlHr;rpahf tplg;gbd; 6m cauj;ijf; nfhz;Ls;s  fzj;jpy; jputj;jpy; ,we;j 

epiyapy; kpjf;Fk; g+r;rp xd;wpd; epiyf;Fj;J Ntfk; sm /
9

4


vdf;fhl;Lf.  

,ay; nghg;gpd;gb  

yx
yx

 2
105

 

ePupd; fdtsT yxV  2

3

1
  

y
y

V
43

1 2

   

3

12
yV


  

dt

dy
y

dt

dv 23
12




 

dt

dy
y 2

4
4




  








 4

dt

dv
 

2

16

ydt

dy


  

6y
dt

dy

 y;
 






ysm /
9

4

36

16


 

 

(6) ePsk; 20m cila xU Vzpapd; xU Kid fpilj;jiuiaAk; kw;iwa Kid 

xU epiyf;Fj;Jr; RtiuAk; njhl;ltz;zk; cs;sJ. Rtupy; ,Ue;J fPo; Kid 

MdJ jiuapy; 16m J}uj;py; V Ntfj;Jld; jiutopNa tOf;Fk; NghJ 

Nky;KidahdJ 4/3V Ntfj;Jld; epiyf;Fj;J Rtupy; tOf;Fk; vdf; fhl;Lf.  

x2 +y2 = 202  

20m 

y 



y

5m 

x 

y 

10m 
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x= 16 → y2 = 202-162 

= 400 -256 

=144 

y =12 

 

t Fwpj;J tifapl .  

022 
dt

dy
y

dt

dx
x

 

0
dt

dy
y

dt

dx
x

 

0


yyxx
 



 x
y

x
y

 

x = 16, y = 12,      =V  

Vy 


12

16

 




Vy
3

4

 

 V
3

4

 

 

 

(7) 
)4)(1( 




xx

bax
Y  vd;w tiuG P(2,-1) ,y; jpUk;gy; Gs;spia cilaJ.  

i. 
dx

dy
If; fhz;f.  

ii. a,b If;fhz;f.  

iii. P ,y; caHth ,opth vdf;fhz;f. NtW jpUk;gy;Gs;sp ,Ug;gpd; fhz;f.  

iv. y ,d; gUk;gb tiuig tiuf.  

 

jpUk;gy; Gs;spfs; 0
dx

dy

 



x
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)4)(1(

)52)(()4)(1(






xx

xbaxaxx

dx

dy
 

/ (x-1)(x-4)a – (2x -5) (ax+b) = 0 

a(1) (-2) – (-1) (2a +b) =0 

-2a + 2a + b =0  

        b=0  

              )4)(1( 




xx

bax
Y

 

0.
)4)(1(





dx

dy

xx

x
Y  

→ x = 2,-2 

22 )4()1(

)2)(2(






xx

xx

dx

dy

 

 x = 2,-2 

0
)(

))()((
2 






dx

dy
x   

0
)(

))()((
2 






dx

dy
x   

 

0
)(

))()((
2 






dx

dy
x   

 

 

)4)(1( 


xx

x
y  

x =1, 4 ,y; rhHG tiuaWf;fg;glkhl;lhJ  

/ x=1,x=4 mZFNfhLfs;  







))((

)(
1 yx   







))((

)(
1 yx   

→ x= 2  ,y; y caHT (2,1) 

0
)(

))()((
2 






dx

dy
x 

→ x= -2  ,y; y ,opT
9

1

)6()3(

2
' 




D   )

9

1
,2(  

,y; ,l P(2,1) I 
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





))((

)(
4 yx   







))((

)(
4 yx   

)1)(1()4)(1( 41

1

xx

x

xx

x
y





  

x→±∞→ y→ 0 

x =0 → y=0 → (0,0) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gapw;rpfs;  

1) 2x,2y gf;f ePsq;fis cila nrt;tftbt Gw;wiuapy; x MiuAila miu 

tl;l tbt jiu 2x tpspk;gpy; ntspg;Gwkhf mikf;fg;gl;Ls;sJ. mjd;  

a. Rw;wsT 

b. gug;gsT Mfpatw;iwf; fhz;f.  

Rw;wsT 100m MFkhW ,jd; gug;G A MdJ My; jug;gLk; 
2

2100
2

2 x
xxA




 

My; jug;gLk; vdf; fhl;Lf. ,jpypUe;J A ,d; caHTg;ngWkhdj;ijf; fhz;f. 

 

 

2) Oxy jsj;jpy; AB = h, PQRS xU rJuk;. PQ = 

y, ∆OAB =θ MFk; h khwhky; ,Uf;f θ 

y 

x 

R 

Q 

P 

S 

O 

A 

B 

y 

y 

x 1 2 4 

-1 

¼  
-2 

x=1 x=4 
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khWtjhy; A,B vd;gd KiwNa y,x mr;rpy; 

mirfpd;wd.  

a. y + ycotθ + ytanθ = h vdf; fhl;Lf.  

b. θ khw y ,d; mjpAaH ngWkhdj;ijf; fhz;f.  

3) a ePsKs;s fk;gpj;Jz;lhdJ ,U gFjpfshf gpupf;fg;gl;L xt;nthd;Wk; KiwNa 

rJukhfTk; tl;lkhfTk; tisf;fg;gLfpwJ. ,tw;wpd; gug;Gf;fspd; 

$l;Lj;njhifapd; ,opTg; ngWkhdk; 
)4(4

2



a
vdf; fhl;Lf.  

 

4) jdJ mbapd; Miu a ck; cauk; h MfTk; cs;s NeHtl;l $k;gpDs; 

cs;Sutkhf tiuaj;jf;f NeHcUisfSs; kpfg;ngupa fdtsT cilajd; 

cauk; h
3

1
MFnkdf; fhl;Lf.  

 

5) a MiuAila Nfhsj;jpDs; cs;Sutkhf tiuaj;jf;f NeH cUisfSs; 

caHtisgug;G nfhz;ljd; cauk; 2a vdf;fhl;Lf.  

 

6) xNu MiuAila nghs; miuf;Nfhsk; xd;Wk; jpwe;j nghs; cUis xd;Wk; 

xd;whf nghUj;jg;gLtjhy; 18πcm3 nfhs;ssTila jpwe;j ghj;jpuk; xd;W 

Mf;fg;glTs;sJ. Fiwe;jsT jputpaj;ij nfhz;L mg;ghj;jpuk; Mf;fg;gLtjw;F 

mjd; gupkhzq;fis fhz;f.  

 

7) je;j xU Nfhsj;jpw;F Rw;Wugkhf tiue;j ,opT tisgug;G nfhz;l $k;gpd; 

miu cr;rpf;Nfhzk;  121 Sin vdf;fhl;Lf.  

 

8) ,U rkgf;f Kf;Nfhzp xd;W jug;gl;l tl;lj;jpw;Fs; tiuag;gl;Ls;sJ. 

mk;Kf;Nfhzp rkgf;f Kf;Nfhzp MFk; NghJ mk;Kf;Nfhzpapd; Rw;wsT 

caHthFk; vdf;fhl;Lf.  

 

9) xU nrt;tl;lf; $k;gpd; fdtsT 18cm3 cauk; h vdpd; mjd; rha;Tauk; 

2
1

2 54










h
h vdf;fhl;Lf. h khWk; NghJ rha;Tauj;jpd; ,opTg;ngWkhdk; 3√3 vdf; 

fhl;Lf.  
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10) xkmh-1 vd;Dk; khwhf; fjpapy; nry;Yk; ghuCHjp xd;wpd; vupnghUs; gad;ghL km 

,w;F lx
x











900

200

1
MFk;. 1l vupnghUspd; tpiy &gh 100 ck;> CHjpapd; 

rhujpf;F 1km ,w;Fupa Cjpak; &gh 350 ck; vdpd;> CHjpahdJ 500km J}uk; 

nry;tjw;Fupa nkhj;j nrytpdk; ,opthapUg;gjw;F> mjd; khwhf;fjpiaf; fhz;f.  

 

11) N vd;w xH vz; ,UgFjpfshf gpupf;fg;gLfpd;wJ. xd;wpdJ tHf;fj;jpdJk; 

kw;wajd; fdj;jpdJk; ngUf;fk; caHthf ,Uf;f Ntz;Lnkdpd; xt;NthH 

gFjpfisAk; fhz;f. N=150 vdpd; mg;gFjpfis fhz;f.  

 

12) xU $k;G jug;gl;l NtnwhU $k;gpDs;> mjDila cr;rp jug;gl;l $k;gpd; 

mbj;jsj;jpd; ikaj;jpYk;> mjDila mbj;jsj;jpd; gUjp jug;gl;l $k;gpd; 

tis gug;gpYk; ,Uf;FkhW cs;SUtkhf mike;Js;sJ. ,f; $k;G mjp$ba 

fdtsitf; nfhs;s Ntz;khapd; mjdJ cauk; jug;gl;l $k;gpDila 

cauj;jpd; %d;wpnyhU gq;F Mjy; Ntz;Lk; vdf; fhl;Lf.  

 

13) r Miu cila xU tl;lj;jpd; gupjpapy; cs;s xU Gs;sp P ,y; tiuag;gLk; 

njhlypf;F rkhe;jukhf tiuag;gLk; khWk; ehz; QR MFk; vdpy; ∆PQR ,d; 

gug;G caHthf miktjw;Fupa gug;gpd; rhj;jpakhd ngWkjp 
4

33 2r
vdf;fhl;Lf.  

 

14) thndyp ngl;b cw;gj;jp nra;Ak; njhopw;rhiyapy; xU ehisf;F  x thndypg; 

ngl;bfis cw;gj;jp nra;Ak; nryT 







 2535

4

1 2 xx  &gh MFk;. xU 

thndhypg;ngl;b tpw;Fk; tpiy 







 x

2

1
50 &gh njhopw;rhiy ,yhgj;jpy; 

,aq;Ftjw;F xU ehisf;F vj;jid thndhypg; ngl;bfis cw;gj;jp nra;a 

Ntz;Lk;.  

 

15) 
x

xy
1000

2 2   vdj;jug;gLfpwJ 
dx

dy
a)  If; fhz;f. 0) 

dx

dy
b MFk; NghJ 

0
2503 


x vdf;fhl;Lf. xU %ba cUisahdJ 500cm3 nfhs;ssT cilaJ. 
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,jd; Miu rcm MfTk;> nkhj;j Nkw;gug;G Acm2  MfTk; ,Ug;gpd; 

r
xA

1000
2 2   vdf;fhl;b> mjd; kpff;Fiwe;j nkhj;j Nkw;gug;gsit ca;j;jwpf.  

 

16) xU $k;G jug;gl;l NtnwhU $k;gpDs;> mjDila cr;rp jug;gl;l $k;gpd; 

mbj;jsj;jpd; ikaj;jpYk;> mjDila mbj;jsj;jpd; gUjp jug;gl;l $k;gpd; 

tis gug;gpYk; ,Uf;FkhW cs;SUtkhf mike;Js;sJ. ,f;$k;G mjp$ba 

fdtsitf; nfhs;s Ntz;Lkhapd; mjdJ cauk; jug;gl;l $k;gpDila 

cauj;jpd; %d;wpnyhU gq;F Mjy; Ntz;Lk; vdf; fhl;Lf.  

 

17) a ePsKs;s fk;gpj;Jz;lhdJ ,U gFjpfshf gphpf;fg;gl;L xt;nthd;Wk; KiwNa 

rJuhkhfTk; tl;lkhfTk; tisf;fg;gLfpd;wJ ,tw;wpd; gug;Gfapd; 

$l;Lnjhifapf; ,opTg;ngWkhdk; vd fhl;Lf  

 

18) tl;lf; FWf;F ntl;by; cs;s Neuhd mb kuk; xd;W 5m 

ePsk; cs;sjhFk; ,e;j mb kuk; rPuhff;  $k;gpr; nry;fpwJ 

mb kuj;jpd; xU Kidapd; Miu 1.5m ck; kw;w Kidapd; 

Miu 0.5m ck; MFk; ,e;j mb kuj;jpy; ,Ue;J ntlb 

vKf;fjf;f kpff; $ba fdtsT cila cUisf; 

fk;nkhd;wpd; ePsk; 2.5m vdf; fhl;Lf 

 

19) nrk;kpwl; tbtpshd Fw;wp xd;wpd; mb x  gf;f ePsKs;s rJuk;khFk; mjd; 

cauk; y ck; MFk; ,jd; nkhj;j Nkw;gug;gsT a2  MFk; a ,q;F xh; khWyp 

x,y,a ,w;fpilapyhd njhlHig ngWf. gpukpl;bd; fdtsT V vdpd; 36V2= a2 

x2(a2-2x2) vdf;fhl;L x ck; y k; khwpfs; vdj;jug;gbd; gpukpl;bd; caH 

fdtsit a ,d; rhHgpy; fhz;f.  

 

20) Miu α Ak; ikaj;jpy; 2α Ak;  cila Miur;rpiwapy; 

ABCD vDk; nrt;tfk; rkr;rPuhf mike;Js;sJ. OC = OD 

=x ck; AD =BC = y ck; Mapd; a2=x2+2xycosα + y2  vdf; 

fhl;Lf. 
dx

dy
I x,y,α rhHgpy; fzpj;J nrt;tfk; ABCD ,dJ 

gug;gstpd; caHTg; ngWkhdk; 
2

tan2 
a vdf; fhl;Lf.  

O 

x 

A B 

D C 

x 

y y 

2α 
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21) 80km ,ilj;J}uj;jpy; cs;s ,U efuq;fSf;fpilapy; xH Gifapujk; 

<LgLfpd;wJ. ,g;Gifapujj;jpw;F kzpj;jpahyk; xd;wpw;fhd vupnghUs; EfHT 

tPjk; mjd; Ntfj;jpd; tHf;fj;jpw;F NeHtpfpj rkdhf  khWfpd;wJ. Gifapuj 

Ntfk; 16kmh-1 MfTs;s NghJ vupnghUs; nryT kzpj;jpahj;jpw;F 480 &gh 

MfTs;sJ. Gifapuj gazj;jpw;Fupa ,ju nryTfs; kzpj;jpahyk; xd;wpw;F 

3000 &gh (epiyahdJ) Mapd; ,g;gaz nkhj;j nryit ,opthf;f 

Gifapujj;jpd; caHfjpia fz;L ,jpypUe;J gpuahzj;jpw;Fupa nkhj;j 

,opTnryit fhz;f.  
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22)  

 

 

 

 

 

 

cUtpy; fhzg;gLtJ jpwe;j jz;zPHNrfupf;Fk; njhl;bahFk;. gf;fq;fshd 

ABFE,CDEF vd;gd nrt;tfq;fs; kw;wa ,U gf;fq;fshd ADF, BCF vd;gd 

,Urkgf;fq;fs; nfhz;l Kf;Nfhzq;fisAk; AED = BFC = 900 MAk; cs;sd. 

ADE, BCF mfpad epiyf;Fj;jhfTk; EF fpilahfTk; cs;sd. AD = x vdTk; 

jug;gLfpwJ. jhq;fpapd; nfhs;ssT 4000m3 MfTk;> nkhj;j gug;gsT(ntsp) sm2  

MfTk; ,Ug;gpd;> 

a) 
x

x
s

216000

2

2

 vdf; fhl;Lf. 

b) Kjyhk; ngWkjpia kl;Lk; gad;gLj;jp s ,d; mjpFiwe;j ngWkhdj;ijf; 

fhz;f.  

 

23) cUis tbtkhd biscust xd;W 1cm ,Wf;fkhd %b nfhz;l 

xU cUtkhFk;. %bapdJk; cUis tbtkhd Tin ,dJ 

Miu xcm MFk;. %bAk; Tin ck; 80πcm2 gug;gsTila xU 

nky;ypa jfl;by; ,Ue;J Mf;fg;gLfpwJ. jfl;by; ,Ue;J 

cUis Mf;fg;gLk; NghJ vJtpj ,og;Gk; Vw;gltpy;iy vdf; 

nfhz;L Mf;fg;gLk; cUis tbtkhd Tin ,d; fdtsT v 

MdJ.  

a) 3240( xxxV   vdf;fhl;Lf.  

b) v mjpAaH ngWkhdk;  vLg;gjw;fhd x ,d; ngWkhdk; ahJ?  

c) mjpAaH v ,idf; fhz;f.  

 

24) x2/3 +y2/3 – a2/3 vd;gjhy; jug;gLk; tisapapd; tiuG fPNo jug;gl;Ls;sJ. θ 

,Dila vy;yg; ngWkhdq;fspw;Fk; (acos3θ,a sin3θ) vd;gJ ,t;tisapapy; cs;s 

Gs;spahFk; vdf; fhl;Lf. ,jpypUe;J fPNo fhl;lg;gl;lthW tiuag;gLk; 

nrt;tfq;fSk; kpfg;ngupa gug;igf; nfhz;lJ rJuk; MFk; NghJ epfOk; 
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vdf;fhl;b> mjd; gug;G 








2

2a
rJu myFfs; vdTk; fhl;Lf. Kjyhk; ngWjpia 

kl;Lk; ghtpj;J)  

 

25) x2+2xy+y2 – 4x+2y-2=0 vDk; tisap (1,1) vDk; Gs;spf;$lhf nry;Yk; 

vdf;fhl;b tisaPf;F mg;Gs;spapy; tiuag;gLk; njhlypapd; rkd;ghl;ilf; fhz;f.  

 

26) 
2)35(

1

x
y


 vd;w tisaPf;F (1,1/4) vd;w Gs;spapy; cs;s njhlypapd; 

rkd;ghl;il fhz;f.  

 

27) 
3

2

3 1

3
,

1

3

t

t
y

t

t
x





 vDk; gukhdr; rkd;ghLfshy; jug;gLk; tisap kPJ (2/5,4/3) 

vDk; Gs;spapy; tiuag;gLk; njhlypapdJk; nrt;tdpdJk; rkd;ghLfis fhz;f.  

 

28) tisaP C rkd;ghL x3+xy +2y3 =k MFk;. k khwpyp 
dx

dy
I x,y ,y; fhz;f. C 

MdJ y mr;Rf;F rkhe;jukhd njhlypfis nfhz;bUg;gpd; njhLGs;spfspd; y 

Ms;$W 216y6 +4y3+k =0 I jpUg;jp nra;aNtz;Lnkd fhl;Lf. ,jpypUe;J k 

≤1/54 vdf; fhl;Lf. x=-6 njhlypahf k ,d; ngWkhdk; ahJ? C MdJ x 

mr;Rf;F rkhe;jukhd njhlypia nfhz;bUg;gpd; k≤1/54 vdTk; fhl;Lf.  

 

29) 
2

2

1

1

x

x
y




 My; tisaP xd;W jug;gLfpd;wJ. 

 221

4

x

x

dx

dy




 vdf;fl;b 

2

2

dx

yd
 If; 

fhz;f. ,t;tisaP x mr;ir A,B ,Yk; Y mr;ir C ,Yk; ntl;Lfpd;wJ. A,B,C 

,d; Ms;$Wfis fhz;f. A,B ,yhd njhlypfspd; rkd;ghl;il fz;L ,it 

xt;nthd;Wk; C CL nry;Yk; vdf;fhl;Lf.  

 

30) Gs;sp P(at2,at3) ,y; tisap ay2 =x3 ,w;F tiuag;gl;Ls;s njhlyp tisapia 

kPz;Lk; Q tpy; re;jpf;fpwJ.  ,q;F a xU khwpyp O cw;gj;jpAk; N MdJ P 

apypUe;J x – mr;Rf;fhd nrq;Fj;jpd; mb Ak; E MdJ PQ ck; y – mr;Rk; 

,ilntl;Lk; Gs;spAnkdpd; moQ = -mNR  vdf;fhl;Lf.  
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31) tisap xd;W x = acos3θ, y = a sin3 θ vdj; jug;gLfpwJ. 
2

2

,
dx

yd

dx

dy
vd;gtw;iwf; 

fhz;f. tisapf;F
4


   ,y; njhlypapd; rkd;ghl;ilf; fhz;f.  

 

32) tisap y(1+x2) = 2 ,w;Fg; Gs;sp P(3,1/5) ,y; cs;s njhlyp tisapia 

kWgbAk; Q ,y; re;jpf;fpd;wJ. Q ,d; Ms;$Wfisf; fhz;f.  
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myF -4 

 

njhifaPL (Integration) 

Defn :-  
𝑑

𝑑𝑥
[∅(𝑐𝑥)] = 𝑓(𝑥)vdpdp; 𝑓(𝑥) ,dJ 𝑥 Fwpj;j njhifaPL ∅(𝑥) vdg;gl;L gpd;tWkhW 

Fwpf;fg;gLk; ∫ 𝑓 (𝑥)𝑑𝑥 = ∅(𝑥)  

 

cjhuzk;: (1) 
𝑑

𝑑𝑥
(𝑥5) = 5𝑥4 

njhifaPl;L tiutpyf;fzg;gb  

                            ∫ 5𝑥4𝑑𝑥 = 𝑥5 

         (2) 
𝑑

𝑑𝑥
[sin 𝑥 + 𝑐𝑜𝑠2 𝑥] = 𝑐𝑜𝑠𝑥 − 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 

     𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛2𝑥 

  njhifaPl;L tiutpyf;fzg;gb  

  ∫(𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛2𝑥)𝑑𝑥 = 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠2𝑥 

Njw;wk; :- (1)∫ 𝑐𝑓(𝑥)𝑑𝑥 = 𝑐 ∫ 𝑓(𝑥)𝑑𝑥    c-khwpyp 

    (2)∫{𝑓(𝑥) ± 𝑔(𝑥)}𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥 ± ∫ 𝑔(𝑥)𝑑𝑥 

epaktbtk; (1) ∫  𝑥𝑛 𝑑𝑥 =
𝑥𝑥+1

𝑥+1
+ 𝑐,                          𝑛 ≠ −1 

,q;F c njhifaPl;L khwpyp vdg;gLk; mj;Jld; n Neh;kOvz;, kiwKOvz;, gpd;dk;  

Note:-∫ 1𝑑𝑥 = 𝑥 + 𝑐          : c- njhifaPl;L khwpyp 

cjhuzk; :- (1) ∫ 𝑥6 𝑑𝑥 

   = 
  𝑥7

7
+ 𝑐 

           (2)           ∫
𝑥 3−4

𝑥2 𝑑𝑥 
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   = ∫(𝑥 − 4𝑥−2) 𝑑𝑥 

                                       =  
𝑥2

2
−

4𝑥−1

−1
+ 𝑐 

            (3)  ∫ 𝑠𝑒𝑐2𝑥 𝑑(𝑡𝑎𝑛𝑥)    

   = ∫(1 + 𝑡𝑎𝑛2𝑥)𝑑(𝑡𝑎𝑛𝑥)    

   =  𝑡𝑎𝑛𝑥 +
𝑡𝑎𝑛2𝑥

3
+ 𝑐         

gapw;rp:- 

(1). ∫ √𝑥  𝑑𝑥     

(2). ∫(𝑥 − 1)(𝑥 + 1)𝑑𝑥  

(3). ∫(𝑥 +
1

𝑥
)2 𝑑𝑥 

(4). ∫ 𝐶𝑜𝑠𝑥 𝑑(𝐶𝑜𝑠𝑥) 

(5). ∫ 𝑑(𝑙𝑛𝑥) 

(6). ∫(
𝑥2−1

𝑥−1
)𝑑𝑥 

 

epaktbtk; (2) 

∫ 𝑎𝑥 + 𝑏)𝑛𝑑𝑥 =
(𝑎𝑥 + 𝑏)𝑛+1

(𝑛 + 1)𝑎
+ 𝑐 ,                      

      𝑛 ≠   1            

,q;F C njhifaPl;L khwpyp mj;Jld; n NeH KO vz;> kiw KO vz; gpd;dk; 

cjhuzk; :- (1) ∫(2𝑥 + 1)4𝑑𝑥 

             =
(2𝑥+1)5

5×2
+ 𝑐 

          (2) ∫
1

√1−2𝑥
𝑑𝑥 
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             = ∫(1 − 2𝑥)−
1

2𝑑𝑥 

                                =
(1 − 2𝑥)

1
2 (−2)

1
2

+ 𝑐 

     (3) ∫ 𝑥(𝑥 + 1)5 𝑑𝑥 

             = ∫(𝑥 + 1 − 1) (𝑥 + 1)5𝑑𝑥   

   = ∫[(𝑥 + 1)6 − (𝑥 + 1)5]𝑑𝑥 

                     =
(𝑥+1)7

7×1
−

(𝑥+1)6

6×1
𝑐 

gapw;rpfs; :-  

gpd;tUtdtw;iwf; fhz;f.  

(1). ∫(5𝑥 − 1)6 𝑑𝑥   

(2).∫ 𝑥√1 − 𝑥  𝑑𝑥 

(3).∫ 5𝑦(2𝑦 − 1)12𝑑𝑦 

epaktbtk; (3)∫
1

𝑥
𝑑𝑥 = 𝑙𝑛|𝑥|+𝑐 

         ,q;F C- njhifaPl;L khwpyp  

epaktbtk; (4)∫
1

𝑎𝑥+6
𝑑𝑥 =

𝑙𝑛|𝑎𝑥+6|

𝑎
+ 𝑐 

   ,q;F C- njhifaPl;L khwpyp  

cjhuzk; :- (1) ∫
1

2−𝑥
 𝑑𝑥 

            =
𝑙𝑛|2−𝑥1

−1
+ 𝑐 

     (2) ∫
𝑥+3

𝑥2  𝑑𝑥 

             = ∫
1

𝑥
+

3

𝑥2
𝑑𝑥 
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    = 𝑙𝑛|𝑥| +
3𝑥−1

−1
+ 𝑐 

    = 𝑙𝑛|𝑥| −
3

𝑥
+ 𝑐 

 

gapw;rpfs; :-gpd;tUtdtw;iwj; njhifapLf 

(1) ∫
1

7𝑥−1
𝑑𝑥  

 

(2) ∫
𝑥+5

𝑥+6
𝑑𝑥  

 

(3) ∫
𝑥2−3

𝑥−4
𝑑𝑥 

 

(4) ∫
𝑥

1−4𝑥
𝑑𝑥 

 

epaktbtk; :- (5) ∫
∅(𝑥)

∅(𝑥)
𝑑𝑥 = 𝑙𝑛|∅(𝑥)|+𝑐  

,q;F C- njhifaPl;L khwpyp  

cjhuzk; :- (1) ∫
5𝑥

1+𝑥2 𝑑𝑥 

           =
5

2
∫

2𝑥

1+𝑥2 𝑑𝑥 

  =
5

2
ln(1 + 𝑥2) + 𝑐 

     (2) ∫
𝑒𝑥

1+𝑒𝑥 𝑑𝑥 

            = ln(1 + 𝑒𝑥) + 𝑐 

          (3) ∫
𝑠𝑖𝑛2𝑥

4+𝑐𝑜𝑠2𝑥
𝑑𝑥 

           = (−) ∫
−2𝑠𝑖𝑛𝑥𝐶𝑜𝑠𝑥

4+𝐶𝑜𝑠2𝑥
𝑑𝑥 

          = (−)ln (4 + 𝑐𝑜𝑠2𝑥) + 𝑐 
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gapw;rpfs; :- 

gpd;tUtdtw;iwj; njhifapLf.  

1.  
dx

x

x
22

7
 

2.  dx
xx ln

1
 

3. 






 

dx
xx

xxx

sin

cossin
 

 

epaktbtk; dxxx nn )()]([ 1
 

  
c

n

x n






1

)]([ 1
 ,q;F n≠ -1 

C- njhifaPl;L khwpyp 

 

cjhuzk; :- (1)    dxx 7.)57( 9  

   C
x





10

)57( 30

  

  (2)     dxee xx 7)1(  

C
e x





8

)1( 8

 

  (3)   dxee xx 322 )1(  

   C
eex





4

)1( 4

2
1  

   Ce x  42

8
1 )1(  

 

 

 

 

gapw;rpfs; :- gpd;tUtdtw;iwj; njhifapLf.  

1. dxxx  43 1  
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2. dx
x

x


2ln
 

3. dx
xx

xx
 


424

3

)12(
 

 

epaktbtk; (7)  

(a) cedxe xx   

(b) c
a

e
dxe

bax

bax 





  

,q;F C –njhifaPl;L khwpyp 

 

cjhuzk; (1) :-  dxe x5  

         c
e

x



5

5
 

(2)        dxea  

     = ea x +c 

 

(3)  


dx
e

e
x

x )1(
  


 dxe x )1(  

c
e

x

x








1
 

(4)   dxex x32  

       3)(
3

1 3

xde x  

Ce x 
3

3

1
 

 

gapw;rpfs; gpd;tUtdtw;iwj; njhifapLf.  

(1) 
 dxee xx 2)(  
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(2)  dxxe x
2

 

(3)  xdxe x 2sin2cos  

 

gFjpg;gpd;dk; rk;ge;jkhd njhifaPLfs;  

cjhuzk; :- (1)  
dx

x 1

1
2

 

      
dx

xx )1)(1(

1
 

      












dx

xx )1(2

1

)1(2

1
 

     cxx  1ln1ln
2
1

2
1  

     c
x

x







1

1
ln

2
1  

 

(2)  


dx

x

x
2)2(

43
 

     
 22

22)2(

43












x

B

x

A

x

x
 

      3x + 4 = A (x+2) +B 

      x =-2→ B =-2 

      x : 3=A 

      

















dx

xx
dx

x

x
22 )2(

2

2

3

)2(

43
 

       C
k

x 







1

)2(
22ln3

1

 

 

 

 

  

gapw;rpf; :- gpd;tUtdtw;iwj; njhifapLf.  
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1.  
dx

x 4

1
2

 

2.  
dx

x

x
3)2(

4
 

 

epaktbtk; :- (8) jpupNfhzfzpj rhHGfspd; njhifaPLfs;  

(1)   cxxdx cossin  

(2)   cxxdx sincos  

(3)   cxdx |cos|lntan  

(4)   cxdx |sin|lncot  

(5)   cxxxdx |tansec|lnsec  

(6)   cxecxecxdx |cotcos|lncos  

,q;F C- njhifaPl;L khwpyp 

 

Note :-   c
k

kx
kxdx

cos
sin  

 
cjhuzk; :-  

(1)  xdx3sin  

c
x


3

3cos
 

 

(2)  xdx4tan  

c
x


4

|4cos|ln
 

 

(3)  dxxx )cos(sin.cos  

 )(sin)cos(sin xdx  

= sin (sinx) + c 

gapw;rpfs; : gpd;tUtdtw;iwj; njhifapLf.  

(1)  xdx3sec  
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(2)  xdx11cos  

(3)  dxxx )cos( 2  

(4)  dxxx )cos(cossin  

 

epaktbtk; :-(9) 

 dxxn )sin my;yJ  dxxn )cos vd;w tbtpYs;s njhifaPLfspw;F  

i. n ,ul;il vdpd;  klq;Ff;Nfhzk; Mf;ftjd; %yKk;.  

ii. n xw;iw vdpd; gpujpaPl;L Kiw %yKk; njhifaplyhk;.  

 

cjhuzk;  

1.  xdx2sin  

 






 
dx

x

2

2cos1
 

C
x

x 









2

2sin

2

1
 

 

2.  xdx5cos  

Kiw I:- sinx = t 

- cos x dx = dt 

   dttxdx
225 1cos  

 dttt  )21( 42  

  C
tt

t
53

2
53

 

cxxx  53 sin
5

1
sin

3

2
sin  

Kiw II :-   xdxxxdx coscoscos 45  

 )(sin)sin1( 22 xdx   

  )(sin)sinsin21( 42 xdxx  
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cxxx  53 sin
5

1
sin

3

2
sin  

 

3.   cxxdx tansec2  

 

4.  xdx2tan  

  dxxx )1(sectan 22  

  xdxxdxx 222 tansectan  

  dxxxxd )1(sec)(tantan 22  

cxx
x

 tan
3

tan3

 

 

5.  xdx4sec  

  )(tan)tan1( 2 xdx  

Cx
x


3

tan
tan

3

 

 

gapw;rpfs; :- gpd;tUtdtw;iwj; njhifapLf.  

1.  xdx2cos  

2.  xdx3sin  

3.  xdx4sin  

4.  xdx6sec  

5.   dxxx )cos(sin 44  

6. dxx  )2sin1  

 

tiuaWj;j njhifaPLfs;  

  Cxdxxf )()(  vdpd; 

b

a

b

a

xdxxf  )()(   
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= ф(b) –ф (a) MFk; 

 

cjhuzk; :-  

(1) 
1

0

3dxx  

1

0

4

4

x
  

0
4

1
  

= ¼  

 

(2) 
1

0

5 dxe x  

1

0

5

5

xe
  

 1
4

1 5  e  

 

(3) 
2

0

sin



xdx  

2

0
cos



x  

= -[0-1] 

= 1 

 

 

 

 

Njhw;wk; :-  

(1)  

a

b

b

a

dxxfdxxf )()(  
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epWty;:- 
b

a

b

a

xdxxf )()(   

 )()( xb    

  )()( ba    

 a
b

x)(  


a

b

dxxf )(  

 

(2) a <c  < b MapUf;f  

 

b

c

c

a

b

a

dxxfdxxfdxxf )()()(  

b

c

c

a

b

c

c

a

xQxdxxfdxxf )()()()(     

 = ф(c) –ф (a) + ф(b) – ф(c) 

 = ф (b)-ф (x)  

b

a
x)(  


b

a

dxxf )(  

 

(3)  

b

a

b

a

dyxafdxxf )()(  

 

(4)  

0

0

)()(
a

a

dxxafdxxf  

epWty; :- x = a –y vd;f 

x→ 0 Mf y→ a 

x→ a Mf y → 0  

dx = -dy  

 

0

0

))(()(
a

a

dyyafdxxf  
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 

0

0

)()(
a

a

dxxafdyyaf  

 

cjhuzk; :- 1cossin

2

00

2






xxdx  

  
2 2

0 0

)
2

sin(sin

 

 dxxxdx  


2

0

cos



xdx  

  = 2

0
sin



x  

  = 1 

 

epaktbtk; (10)  

dxxx nm

 cossin vd;w tbtpYs;s njhifaPLfs; ,q;F m,n NeH KO vz;fs; mj;Jld; 

Fiwe;jJ xd;W xd;iw ,jidg; gpujpaPl;L Kiw%yk; njhifaplyhk;.  

 

cjhuzk;  dxxx
3cossin  

  xt cos vd;f 

dt = -sinx dx 

  dttdxxx 33cossin  

C
t


4
 

Cx
t

 4cos
4

 

 

 

 

gapw;rpfs; :- gpd;tUtdtw;iwj; njhifapLf.  

(1) dxxx
37 cossin  

(2) dxxx
85 cossin  
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epaktbtk; (11)  

dxqxpx cossin vd;w tbtpYs;s njhifaPLfs;  

   dxxqpxqpdxqxpx )sin()sin(
2

1
cossin  

 
















C

qp

xqp

qp

xqp

)(

)cos(

)(

)cos(

2

1
 

 

cjhuzk; :- 
2

0

cos3cos3



xdxx  

   
2

0

)2cos4(cos
2

3


dxxx  

  
2

02

2sin

4

4sin

2

3












xx
 

 00
2

3
  

= 0 

gapw;rp:- 
2

0

7cos3



xdxxSin ,idf; fhz;f.  

 

epaktbtk; (12)  

dx
dSinxxc

xbxa














cos

sincos
vd;w tbtpYs;s njhifaPLfspw;F  

acosx + b sinx = λ (ccosx + dsinx) + μ (-c sinx+dcosx) vDk; tbtpy; vOjp λ, μ ,idj; 

Jzpe;J njhifaplyhk;.  

 

cjhuzk; : dx
Sinxx

xx














cos3

sin4cos2
 

2cosx – 4sinx =λ (3cosx + sinx) + μ (-3sinx+cosx) 

x=0 →  2 =3λ +μ  …………….(1) 

x = π/2 → -4 = λ -3μ   …………….(2) 

(1) θx → λ =1/5  
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  μ = 7/5 

 
























dx

xx

xxnxsx
dx

xx

xx

sincos3

)cossin2()0cos3(

sincos3

sin4cos2 5
7

5
1

 

 















 dx

xx

xx
dx

xx

xx

sincos3

cossin3

5

7

sincos3

sincos3

5

1
 

Cxxx  |sincos3|ln
5

7

5

1
 

 

gapw;rp : - dx
xx

xx














cossin2

sin2cos3
,izf;fhz;f.  

epak tbtk; :- (13) 

(1)  


 Cxdx
x

1

2
tan

1

1
 

(2)   


 C
a

x
a

dx
xa

1

22
tan

11
 

(3) 
 

 




C
b

a
bx

a
dx

bxa

1

22

tan1

)(

1
 

(4)  


 Cxdx
x

1

2
sin

1

1
 

(5)   


 C
a

xdx
xa

1

22
sin

1
 

(6) 
 

 




C
b

a
bx

dx
bxa

1

22

sin

)(

1
 

,q;F C- njhifaPl;L khwpyp 

 

 

 

 

cjhuzq;fs;  

(1)  

4

0

216

1
dx

x
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 


4

0

224

1
dx

x
 

4

0

1 )4/(tan
4

1
x  

 0)
44

1
   

= π/16 

 

(2) 


d
 236

1
 

=sin-1(θ/6)+C 

 

(3) dx
e

e
x

x

  23

4
 

t =ex vd;f 

dt = ex dx 

 



dt

t
dx

e

e
x

x

22 3

1
4

3

4
 

 C
t









 

3
tan.

3

1
4 1  

C
e x









 

3
tan.

3

4 1  

 

(4) dx
x

Cosx
  2sin36

 

t = sinx 

dt = cos x dx 

dt
t

dx
x

Cosx
 


 222 6

1

sin36  

C
t









 

3
tan

6

1 1  
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C
x









 

6

sin
tan

6

1 1  

 

gapw;rpfs; gpd;tUtdtw;iwj; njhifapLf.  

(1) dx
x  27

1
 

(2) dz
z

z
  10

4

49

3
 

(3) dx
x  2)12(49

1
 

(4) dx
x

x


 16

7

49

7
 

(5) dx
e

e

x

x


 29

3
 

 

epaktbtk; (14)  

dx
Cbxax 2

1
vd;w tbtpy; mile;j njhifaPLfs; (a≠ 0)  

tif I :-  b2 – 4ac > 0 vd;f  

b2 -4ac > vdpd; ax2 + bx + c = a(x-α)(x-β ) vz;w fhuzptbtpy; vOjyhk; 

α,β ,q;F nka;naz;fs; 

 






dx

x
dx

x

A

Cbxax

dx

)()(2 




 

= Aln|x-α| + Bln|x-β|+C 

 

tif II :-  b2 – 4ac =0 vd;f  

ax2 +bx +C = (Px + q)2 vd;wtbtpy; vOjyhk;.  

 


 22 )(2

1

qPx

dx
dx

bxax
 

C
qPx







)

1
 

 

tif III :-  b2 -4ac < 0 vd;f  
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ax2 + bx +C = a[(x+α)2+β2] 

 


 22

1

2 )(2

1

x

dx
dx

bxax
a

 

C
x








 
 







1tan
1

 

 

cjhuzk; :- 

(1)  
dx

xx 2

1
2

 

 
dx

xx )1)(2(

1
 




















dx

xx 1

3
1

2

3
1

 

Cxx  |1|ln
3

1
|2|ln

3

1
 

C
x

x







1

2
ln

3

1
 

 

(2)  
dx

xx 44

1
2

 

 
dx

x 2)2(

1
 

C
x







2

1
 

 

(3)  
dx

xx 102

1
2

 

 
dx

x 22 3)1(

1
 

C
x








 

3

1
tan.

3

1 1  

 

epaktbtk; (15)  
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 


dx

cxax

qPx

62
vd;w tbtk;  

  )( 2 cbxax
dx

d
qPx MFkhW xUikfs; λ, μ cs;s NghJ 

   











Cbxax

dx
dx

cbxax

cbxax
dx

cbxax

qPx dx
d

22

2

2

)(


 

 
 dx

cbxax

dx
Cbxax

2

2ln  MFk; 

 

cjhuzk; :-  


dx

xx

x

43

53
2

 

    )32(53 xx  

  x :- λ = 3/2 

x:- 5 = -3λ +μ 

μ = 19/2 

 










dx

xx
dx

xx

x
dx

xx

x

43

2/19

43

)32(2/3

43

53
222

 

 
 dx

xx
xx

)1)(4(

1

2

19
|43|ln

2

3 2  

 

















 dx

xx
xx

1

5
1

4

5
1

2

19
|43|ln

2

3 2  

Cxxxx 







 1ln

5

1
4ln

5
1

2

19
|43|ln

2

3 2  

C
x

x
xx 






1

4
ln

10

19
|43|ln

2

3 2  

 

gapw;rpfs; :- gpd;tUtdtw;iwj; njhifapLf 

(1)  


dx

xx

x

11025

711
2

 

(2)  


dx

xx

x

342

15
2

 

 

epaktbtk; (16) 
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


dx
cxax 6

1

2
vd;w tbtpYs;s njhifaPLfspw;F a < 0 vdpd; ,jd; njhifaPL sin-1 

vDk; tbtpy; mikAk; mjdhy; a > 0 vdpd; ,k;Kiwahy; njhifapl KbahJ a > 0 

vdpd; gpujpaPl;L Kiwahy; njhifaplyhk;.  

cjhuzk; :- 




dx
xx 225

1
 

 


 dx
xx 52

1

2
 

 


 dx
x 6)1(

1

2
 

 




 dx

x 2
2

)1(6

1
 

c
x








 
 

6

1
sin 1  

 

gapw;rp :-  




dx
xx 22

1
 ,idf; fhz;f.  

 

epaktbtk; :- (17) 

 
dx

cxxa sin6cos

1
 vd;w tbtpYs;s njhifaPLfs; ,q;F a, b, c xUikfs;. 

,j;njhifaPLfisf; fzpg;gjw;F t = tan x/2 vd;w gpujpaPL nfhLf;fg;gLk;.  

 

cjhuzk; :-  

dx
x 

2

0
cos35

1


 

t = tan x/2 

x→ 0 Mf t→0 

x → π/2 Mf t → 1 

dt = sec2 x/2. ½ dx 
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  2

1

0 1

1
0

1

2

35

1

cos35

1

2

2

2

t

dt
dx

x
t

t 


 






 

dt
t 



1

0

2 82

1
2  

dt
t 



1

0

222

1
 

  1

02
1tan.

2

1
t  

  2
1tan

2

1
t  

 

gapw;rpfs; :- gpd;tUtw;iwj; njhifaPLf.  

1.  

2

0
cos2

1


dx
x

 

2.  

4

0
4242sin3

1


dx
xCosx

 

 

epaktbtk; - (18) 

  dxxa 22  vd;w tbtpYs;s njhifaPLfs; ,j;njhifaPLfisf; fzpg;gjw;F x = asinθ 

vd;w gpujpaPL nfhLf;fg;gLk;.  

cjhuzk; :- 

dxx 

4

0

216  

x = 4 sinθ 

x→ 0 Mf θ →0 

x→ u Mf θ →π/2 

dx = 4 cos θ dθ 

 
2

0

2

4

0

2 cos4.sin161616



 ddxx  


2

0

2cos16



d  
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 
2

0

)2cos1(8



 d  

2

02

2sin
8




 








  

 28   

= 4π 

 

epaktbtk; (19) gFjpfshfj; njhifaply;  

dx

du
v

dx

dv
uuv

dx

d
)(  

dx

du
Vuv

dx

d

dx

dv
u  )(  

,UGwKk; x Fwpj;J njhifapl  

   dx
dx

du
vdxuv

dx

d
dx

dx

dv
u .)(  

  dx
dx

du
vuvdx

dx

dv
u  

,q;F u,v vd;gd x ,d; rhHGfshFk;.  

 

cjhuzq;fs; :- 

1.   dxexedxxe xxx  

= xex –ex + c 

2.   dx
x

x
xxdxx x

1
.

2
.lnln

2

2

2

 

 xdxx
x

2

1
ln

2

2

 

C
x

x
x


22

1
ln

2

22

 

 

3.   

2

1

2

1

2

1

1
.lnln dx
x

xxxxdx  
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

2

1

102ln2 dx  

2

1
2ln2 x  

)12(2ln2   

12ln2   

 

4.   xdxexedxxeI xxx cossinsin  

   dxxexexe xxx )sin(cossin  

 xdxexexeI xxx sincossin  

IxexeI xx  cossin  

)cos(sin
2

xx
e

I

x

  

 

gapw;rpfs; :- gpd;tUtdtw;iwj; njhifapLf.  

1.  xdxxsin  

2.  xdxx sin2  

3. dxx


1

0

1tan  

4. 
 xdxx 1tan  

5.  xdx3sec  

 

  



GIZ/ESC – Jaffna 84 

njhifaPl;bd; gpuNahfk;  

gug;gsT 

y =f (x) vDk; tisapiaf; fUJf.  

 

 

 

 

 

 

 

gug;G 

b

a

dxxf )(
 

 

Note : (i) 

 

 

 

 

 

 

 

gug;G 

d

c

xdy  

 

 

 

 

 

 

 

gug;G  

b

a

dxxgxf )]()([  

 

cjhuzk;.  

1. y=x2,x=1,y=0 vd;gtw;wpilapy; cs;s gug;igf; fhz;f.  

y 

x a b 

∆ 

y = f(x) 

y 

x 

c 

d 

y = f(x) 

∆ 

y 

x a b 

y = g(x) 

y = f(x) 

∆ 

y 

y = x2 
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gug;G 

1

0

ydx
 


1

0

2dxx
 



1

0

3

3

x
 

 = 1/3 rJu myF 

 

2. a MiuAila tl;lj;jpd; gug;gsT πa2 vdf; fhl;Lf.  

x2 + y2 = a2 

,22 xay  (x mr;rpw;F Nky; ghjpia fUJf / y =0) 




 

a

a

ydx2

 

dxxa

a

a




 222
 

dxaa



2

2

coscos2






 





2

2

)2cos1(2





 da
   

2

2

2

2

2sin
















 a

  

    0
2

0
2

2  a
 

= πa2 

gpujpaPL  

x= asinθ  

dx = acosθdθ 

x=-a → sinθ =-1 →θ= -π/2 

x= a →sinθ =1→ θ π/2 

 

y 

x o -a  a 

∆/2 
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3. ikaj;jpy; θ Miuad;  Nfhzj;ij vjpuikf;Fk; a MiuAila Miur;rpiwapd; 

gug;gsT ½ a2θ vdf; fhl;Lf.  

 

 

 

 

 

 

y1 = x tanθ, y2 =√a2-x2 / y2 > 0 

gug;G  

a

a

a

dxydxy




cos

2

cos

0

1   

∆ = I1 +I2 vd;f 



cos

0

1

a

dxyI  






cos

0

tan

a

dxxI  






cos

0

tan

a

xdx  





cos

0

2

2
tan

a

x








  









 0

2

cos
tan

22 


a
 

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

cossin2

1

a
I   

      

a

a

dxyI
cos

22  

dxxa

a

a

 
cos

22
 

)sin(cos
cos

222 dttataa

a

a

 


 

∆ 

x 

y 

θ 

a Y = xtanθ 
x2+y2 =a2 
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)sinsin
cos

22 dttta
a







 

)sin
cos

2 dtta
a







 

dtt
a

a

 



cos

2

)2cos1(
2

 




0

2

2

2sin

2 









ta
 

















 0

2

2sin

2

2 


a
 

)2....(..........cossin
22

1 2
2

2 
a

aI   

2

2

1
a  

 

gapw;rpfs; 

1. – π/2 ≤ x ≤ π/2 vd;w Mapilapy; y = sin2x, y =1+cos2x Mfpa rhHGfspw;fhd 

tisapfis xNu tupg;glj;jpy; tiuf. ,U tisapfshYk; cs;slf;fg;gl;l 

gug;gpd; gUkidf; fhz;f.  

 

2. y=x3 vd;w tisapahk; y=2x, y = x vd;Dk; NeHNfhLfshYk; tiuGfSk; 

cUtj;jpd; gug;gsitf; fhz;f.  

 

3. y2=16x, 3y = 4(4-x2) vd;Dk; gug;gsTfs; (1,4) vd;Dk; Gs;spapy; xd;iw xd;W 

ntl;Lk; vdf; fhl;Lf. Kjw;fhw;gFjpapy; NtW xU Gs;spapYk; ntl;lhnjdpy; 

gUkl;lhd tiuG fPwpf; fhl;Lf.  

Kjw; fhw;gFjpapy; ,U gutisT tpw;fshYk; x mr;rhYk; cs;slf;fg;gLk; 

gug;gsT 44/9 vdf; fhl;Lf.  

x= c vd;Dk; NeHNfhl;bdhy; (-C3+12C-5) : (C3-12C + 16) vd;Dk; tpfpjj;jpy; 

gpupf;Fk; vdTk; fhl;Lf. ,q;F 1<C<2 MFk;.  

 

4. y=x2,y=x4 Mfpatisapfspd; ntl;Lg;Gs;spfisf;fz;L> tisapfspw;F ,ilg;gl;l 

gug;gsitf;fhz;.  
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29.  

(a) Kjw; Nfhl;ghLfisg; gad;gLj;jp x If; Fwpj;Jr; rhHG f(x) = sin x ,d; 

ngWkjpiaf; fhz;f. g(x) = cosx ,d; ngWkjpia ca;j;jwpf. 

gpd;tUtdtw;iw x [j; Fwpj;J tifapLf.  

(i) sin(ln(1+x2))  (ii) cos(sinx) 

 

(b) y= sinkθ cosecθ vdTk; x=cosθ vdTk; nfhs;Nthk; ,q;F k xU khwpyp.  

i. 0cos)1( 2  kkxy
dx

dy
x vdTk; 

ii. 0)1(3)1( 2

2

2
2  yk

dx

dy
x

dx

yd
x vdTk; epWTf.  

 

30. y vd;gJ x ,d; xU rhHghFk; x=sinθ MFk;.  

2

2

dx

yd
I 

2

2

,
 d

yd

d

dy
Mfpatw;wpd; rhHgpy; jUf 

0)1(
2

2
2  ky

dx

dy
x

dx

yd
x

 
vdpd;  

0
2

2

 ky
d

yd


vdf; fhl;Lf.  

 

1.  

(a) ℎ(𝑥) =
𝑥2+6𝑥+7

(𝑥+2)(𝑥+3)
 ,𝑥 ∈ ℜ MapUf;f ℎ(𝑥) = 𝑎 +

𝑏

𝑥+2 
+

𝑐

𝑥+3
 vdj; jug;gLfpd;wJ. 

a,b,c vDk; khwpypfisf; fhz;f. 

∫ ℎ(𝑥)𝑑𝑥 = 2 + 𝐼𝑛
2

0
[

25

18
] vdf; fhl;Lf. 

 

(b) nghUj;jkhd gpujPaPl;ilg; gad;gLj;jp ∫ √8 − 𝑥2√6

2
 𝑑𝑥 =

1

3 
 (𝜋 + 3√3 − 6) 

vdf;fhl;Lf. 

(c) gFjpfshf njhifapLk; Kiwiag; gad;gLj;jp ∫ (𝑥𝐼𝑛𝑥)22

1
𝑑𝑥 If; fhz;f. 

2.  

(a) 𝑓(𝑥) vDk; rhh;G gpd;tUkhW tiuaWf;fg;gLfpd;wJ. 
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𝑓(𝑥) = {
2𝑥 + 1  ;   0 ≤ 𝑥 ≤ 2
3𝑥 − 1  ;   2 ≤ 𝑥 ≤ 3

 vdpd; ∫ 𝑓(𝑥)𝑑𝑥 
3

1
I fhz;f. 

(b) gFjpfshfj; njhifapliyg; gad;gLj;jp ∫ 𝑥𝑐𝑜𝑠2𝑥𝑑𝑥
𝜋

4
0

 ,d;ngWkhdk; fzpf;f. 

(c) jf;f gpujpaPl;ilg; gad;gLj;jp ∫
1

𝑥
4

5⁄ +𝑥
3

5⁄

32

1
  𝑑𝑥   vd;gjidf; fhz;f. 

 

3.  

a)   ∫ |𝑥 + 2|𝑑𝑥 = 20
4

−4
  vdf; fhl;Lf. 

b) gFjpfshf njhifapLk; Kiwiag; gad;gLj;jp ∫ [
2𝑥2       +3𝑥+1

√4𝑥+3
 ] 𝑑𝑥 If; fhz;f. 

c) ℎ(𝑥) vDk; rhh;G gpd;tUkhW tiuaWf;fg;glfpd;wJ. 

ℎ(𝑥) = {

sin x   ; 0 ≤ x ≤
π

2

      1                     ;
π

2
≤ x ≤ 3                 

ex−3     ;  3 ≤ x ≤ 9

  

∫ ℎ(𝑥)𝑑𝑥 = 3 + 𝑒6 −
𝜋

2

9

0
 vdf; fhl;Lf. 

 

4.  

a) ∫
dx    

3+5 cos x

π

2
  

0
=

1

4
 In 3vdf; fhl;Lf. 

𝑝 =
5 sin 𝑥

3+5 cos 𝑥
 vdpd; 

𝑑𝑝

𝑑𝑥
=

16

(3+5 cos 𝑥)2 +
3

3+5 cos 𝑥
 vdf; fhl;b mjpypUe;J 

∫
𝑑𝑥

(3+5 cos 𝑥)2

𝜋

2
0

 ,idf; fhz;f. 

b) ∫ √
1−√𝑥

1+√𝑥
𝑑𝑥 If; fhz;f. 

c) gFjpfshf njhifaply; %yk; ∫ 𝑥𝑒𝑥 𝑑𝑥 If; fhz;f. 

 

5.  

(a)  𝑓(𝑥) ≡
5𝑥2−8𝑥+1

2𝑥(𝑥−1)2 ≡
𝐴

𝑥
+

𝐵

𝑥−1
+

𝐶

(𝑥−1)2 

i.  A, B, C vDk; khwpypiaf; fhz;f. 

ii. ∫ 𝑓(𝑥)𝑑𝑥 If; fhz;f. 

iii. ∫ 𝑓(𝑥)𝑑𝑥 = 𝐼𝑛 (
32

3
) −

9

4

5

24
 I ca;j;jhpf. 

(b) gFjpfshf njhifapLk; Kiwiag;gad;gLj;jp 
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∫
𝐼𝑛𝑥

√𝑥

1

𝑘
𝑑𝑥 = 4(√𝑘 − 1) − 2√𝑘  𝐼𝑛 𝑘 vdf; fhl;Lf.,q;Nf 0< 𝑘 < 1 MFk; 

(c) ∫
1

𝑥3√𝑥2−1
𝑑𝑥 If; fhz;f. 

 

6.   

(a) ∫
1

𝑥(1+𝑥)
𝑑𝑥 If; fhz;f.,jpy; ,Ue;J ∫

1

1+𝑒𝑥 𝑑𝑥 If; fhz;f. 

(b) ∫
𝑑𝑥

(2+𝑥)
1
2(2−𝑥)

3
2

1

0
=

√3−1

2
  vdf; fhl;Lf. 

(c) gFjpfshf njhifapLtjd; %yk; ∫ 𝑥𝐼𝑛 𝑐𝑑𝑥 = 7𝐼𝑛4 − 3
4

2
 vdf; fhl;Lf. 

 

7.  

(a) ∫
𝑥3+1

𝑥2+1
𝑑𝑥  vd;gijf; fhz;f? 

(b) ∫
𝐼𝑛|1+𝑥|

1+𝑥2

1

0
𝑑𝑥 vd;gijf;fzpf;f?, 𝐻𝑖𝑛𝑡 𝑥 = tan 𝜃 

(c)   c). 𝐼 = ∫ 𝑒𝑥
𝜋

2
0

cos 𝑥𝑑𝑥 , 𝐽 = ∫ 𝑒𝑥
𝜋

2
0

𝑠𝑖𝑛𝑥𝑑𝑥 vd;f. ∫ 𝑒𝑥
𝜋

2
0

(𝑝𝐶𝑜𝑠𝑥 + 𝑞𝑆𝑖𝑛𝑥)𝑑𝑥 = 𝑞 

vdpd;   p + q= 0 vdf;    fhl;Lf? ,q;F p, q khwpypfs;. 

 

8.  

(a) ∫
(tan 𝜃+𝜃.𝑠𝑒𝑐2𝜃)

1+cos(𝜃.tan 𝜃)

𝜋

4
0

𝑑𝜃 If; fhz;f. 

(b) ∫ |𝑥𝑠𝑖𝑛 𝜋𝑥|𝑑𝑥
3

2
−1

 If; fhz;f  

(c)  ∫ 𝑒𝑥[𝑓(𝑥) + 𝑓1(𝑥)]𝑑𝑥 = 𝑒𝑥 𝑓(𝑥) + 𝑐 vdf; fhl;Lf ,q;F C vNjl;ir khwpyp. 

,jpypUe;J ∫ 𝑒𝑥 (𝑥−1)

(𝑥+1)3 𝑑𝑥 If; fhz;f. 

 

9.  

(a) sin 𝑥 + cos 𝑥 = 𝑅 cos(𝑥 − 𝑎) vDk; tbtpy; czh;j;Jf.∫
1

(𝑐𝑜𝑠𝑥+𝑠𝑖𝑛𝑥)2

𝜋

2
0

𝑑𝑥 = 1 

vdf; fhl;Lf.   

aa

dxxafdxxf
00

)()(
 
vDk; Kbitg;gad;gLj;jp  

 





22

0

2

0

2

2

,
4)sin(cos

,
2

1

)sin(cos

sin



dx

xx

x
dx

xx

x
vdf;fhl;Lf.  

 



GIZ/ESC – Jaffna 91 

(b) 2x+2 = tan θ vDk; gpujpaPl;ilg; gad;gLj;jp dx
xx

x
 


















1384

22
sin

2

1  [f; 

fhz;f.  

(c) dxx  sin1  [f; fhz;f.  

 

10.  

(a) 0< a<b Mf ,Uf;Fk; x = acos2θ +b sinθ vDk; gpujpaPl;il gad;gLj;jp 

i.  


b

a abxbaxx

dx 

))((
 vdf;fhl;Lf 

ii. 
 2

1
2

3

)()( axxb

dx
If; fhz;f.  

 

(b)   


1

1

1

a

dx
x

x
If; fhz;f  


1

2

2

1

1

a

dx
x

x
x ,d; ngWkjpia ca;j;jwpf.  

 

11.  

(a)  

3

0

2

3

)1( dxx ,d; ngWkhdk; fhz;f.  

3

0

1dxxx ,jpypUe;J [f; fhz;f.  

(b) 





0

41 x

dx
I vdpd; dx

x

x
I 








0

4

2

1

1

2

1
vdg;ngw;W> u

x
x 

1
vDk; gpujpaPl;ilg; 

gad;gLj;jp 
22


I vdf; fhl;Lf. 

(c) 


dx
x

x
4

2 1
If; fhz;f.  

 

12.  

(a)   )()(')( xfedxxfxfe xx  vdf;fhl;L  











dx

x

x
e x

cos1

sin1
If; fhz;f. 

(b) 





1

0
2

13

)2()2( 2

3

2

1

xx

dx
vdf;fhl;Lf.  
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(c)  2
2cos1

sin

0

2

3









dx
x

xx
vdf; fhl;Lf 

 

13.  

(a)  







1

0 0
2

1
1

2
1

2

3

)1(

sin
,tan dx

x

x
JxdxI vdj; jug;gLk; NghJ jdpj;jdpNa njhifaplhJ 

jf;f gpujpaPl;ilg; gpuNahfpj;J I=J vdf;fhl;b mjd; gpd;G mjd; ngWkjp 

2ln
2

1

4



vdf;fhl;Lf.  

(b) 2ln
12

1

26)2)(2(
0

2



a

tt

dt 
vdf; fhl;Lf.  

 

14.  

(a) f, g vd;gd (0,2a) kPJ njhifaplf; $bajhfTk; f(2a –x) = f(x) , g(2a-x) = -g(x) 

vdTk; jug;gbd;  

a a

dxxfdxxf

2

0 0

)(2)(  vdTk;  

a

dxxg

2

0

0)( vdTk; fhl;Lf? 

(b) 
2

1

2

1
 













x

x
If; fhz;f.  

(c) gFjpfshf njhifapliyg; gad;gLj;jp 



3

1

0

33

27

52

e

e
dxex x vdf;fhl;Lf.  

 

15.  

(a)   

b

a

b

a

dxxbafdxxf )()( vd epWTf. 



3

1

0

32

27

52

e

e
dxex x fhl;Lf.  

(b) dxx
2

0

cos I kjpg;gpLf.  

(c)  




dx

e

ex
x

x

sin

sin2

1

.cos
If; fhz;f.  

 

16.  
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(a) t
x


2
tan vd;Dk; gpujPl;ilg; gad;gLj;jp  

2

0
sin45



x

dx
If; fzpf;f 

(b) gFjpfshfj; njhifapLtjhy;  

1

0

23 115 dxxx If; fzpf;f  

(c) dx
xxx

xx
 


1

0

2

2

)65)(2(

1310
If; fhz;f.  

 

17.  

(a) X(x-1)2=(1+x2)(x-2)+2 vd;gijAk; x4(x-1)4=(1+x2)(x6-4x5+5x4-4x2+4)-4 

vd;gijAk; tha;Gg;ghHf;f Nkw;jug;gl;l KbTfisg;ghtpj;J  

 


1

0

2

2

1

)1(
dx

x

xx
,dJk;  


1

0

2

44

1

)1(
dx

x

xx
,dJk; ngWkhdq;fisaf; fhz;f.  

7

22
3  vd ca;j;jwpf. 

 

(b) 






 





3

12
cot

3

1

1

2
1

24

x
dx

xx

x
khwpyp vdf;fhl;Lf. 

(c) 
 






dx
ee

e
xx

x

)1(

tan

2

21

If; fhz;f.  

 

18.  

(a)   xa

dx

tan
I ngWkhdk; fhz;f ,q;F a xU nka;khwpyp 

(b)  

2

0
3ln

8
3 dxx vdf;fhl;Lf.  

19. nghUj;jkhd gpujpaPl;il gad;gLj;jp  

4

0

22 sin9cos4

1


dx
xx

I fhz;f. 

 

4

0

22

2

sin9cos4

tan95


dx
xx

x
,d; ngWkhdj;ij ca;j;jwpf.  

 

20.  
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(a)  

3

0

2

3

)1( dxx vd;gijf; fz;L>  

3

0

1dxxx ,jpypUe;J I fhz;f. 

(b)  
4

0

33 )(



dttCostSin ,d; ngWkhdk; fhz;f?  

(c) 


9

2
2

2ln
16tt

dt
vdTk;> 

 

3

1
2

3ln
102tt

dt
vdTk; fhl;Lf? 

21.  

(a) gFjpg; gpd;dq;fisg; gad;gLj;jp   222 )( ax

dx
If; fhz;f: ,q;F a ≠ 0 

(b)   

i. x
x

dx

d
2

2ln

2









vdf; fhl;Lf.  

ii.  dxx2 If; fhz;f.  

iii. gFjpfshgfj; njhifapLk; Kiwiag; gad;gLj;jp 




1

1

12 dxx ,d; 

ngWkhdj;ijf; fzpf;f. (2008aug) 

 

22. 



0

24 sectan d vd;gijf; fz;L> mjpypUe;J  
4 4

0 0

46 tan
5

1
tan

 

 dd vdf;; fhl;Lf. 

,jpypUe;J>  
4

0

6

415

13
tan




d vdf; fhl;Lf.  

 

23.  









0

sinsincos1 x

xdx
,q;F α vd;gJ 0< α<π MfTs;s xU khwpyp.  

 

24.  


dx

xx

xx
42

53

sinsin

cos_cos
If; fzpf;f 

 

25. 
 

 )(1 2xxx

dx
If; fzpf;f. 
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26. 


dx
xe

xe
x

x

)(cos

)1(
2

If; fzpf;f.  

 

27. gFjpfshfnjhifapliyg; gad;gLj;jp dx
x

x



3

1

2

2 )1ln(
If; fhzpf;f.  

 

28. jf;f gpujpaPl;ilg; gad;gLj;jp dx
xa

x




1

0
33

vd;gjidf; fhz;f.  

29. 
21)1(

1

1

1

xxx

x

dx

d















vdf; fhl;b> gFjpfshfj;njhifapLk; kiwiag; 

gad;gLj;jp 



dx

xx

xe x

2

2

1)1(

)2(
vd;gijf; fhz;f.  

30. gFjpfshf njhifapLk; Kiwiag; gad;gLj;jp  


dx

x

xe x

4cos1

)24(sin
vd;gijf; fhz;f.  

 

31. 
1

222
23

23





xxx

xxx
 vd;gij gFjpg; gpd;dq;fspy; je;J> mjpypUe;J 

8
2ln

4

3
1

1

222
1

0

23

23 





 dx

xxx

xxx
vdf; fhl;Lf.  

 

32.  dxx)(lnsin 2  

33. gFjpfshf njhifapLk; Kiwiag; gad;gLj;jp  

3

0
cos1



dx
x

x
,d; ngWkjpiaf; 

fhz;f.  

 

34.  


2

0

2ln
2

1

41sincos

cos



dx

xx

x
vdf; fhl;Lf.  

 

35. a, b ε z ,w;F   

1

0

1

0

)1()1( dxxxdxxx abba vdf;fhl;Lf. ,jpypUe;J  

1

0

4)1( dxxx If; 

fhz;f.  
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36. 
 



4

0

233

22

cossin

cossin


dx
xx

xx
If; fhz;f.  

 

37.  


  cxxdx
x

x 311

6

4

tan
3

1
tan

1

1
vdf; fhl;Lf.  

38. gFjpfshf njhifapLk; Kiwiag; gad;gLj;jp  
2

4

}cot){ln(sin





dxxxe x If; fhz;f.  

39.  

2

1

2

1
dx

e

e
x

x

If; fhz;f.  

 

40.  

 dx
x

x

1

1
tan 1 If; fhz;f.  

41. jf;f gpujpaPl;ilg; gad;gLj;jp  


1

0

4)1(

1
dx

x

x
vd;gjidf; fhz;f.  

42.   xx

dx
55 sincos

If; fhz;f.  

 

43.    dxxx cottan If; fhz;f.  
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tifaPL Differentiation. 

f(x) vd;gJ x ,d; xU rhHG vd;f.  

∆x→0 Mf 
x

xfxxf



 )()(
,d; vy;iyg; ngWkhd x [f; Fwpj;J f(x) ,d; 

tifaPl;Lf; Fzfk; my;yJ ngWkjp vdg;gLk; ,J f(x) ,dhy; Fwpf;fg;gLk;.  

x

xfxxf
xf

x 






)()(
lim)('

0
 

my;yJ. 

y vd;gJ x ,d; xUrhHG vd;f. x ,y; xU rpwpa Vw;wk; sx ,w;F y ,y; khw;wk; sy 

vdpd; 
x

y

x 



 0
lim


vd;gJ x [f; Fwpj;J y ,d; tifaPl;Lf;Fzfk; my;yJ ngWjp vdg;gLk;. 

,J
dx

dy
 ,dhy; Fwpf;fg;gLk;. 

x

y

dx

dy

x 




lim

0

 mjhtJ MFk;.  

y = f (x) Mapd;.  
dx

dy
xf

dx

d
xf  )()('  

cjhuzk; : gpd;tUtdtw;wpd;  ngWjpfis Kjw; jj;Jtj;jpypUe;J fhz;f.  

xxf )(
 

)(

)()(
lim)('

0 x

xfxxf
xf

x 




  

 )(
lim

0 x

xxx

x 




  

x

xyyxy

x 




 0
lim

 

xxx

xxx

xxx 




 )(

)(
lim

2
1

2
1

 

x
x

2

1

2

1 12
1




 

 

f(x) =x2+5x + 5 

)(

)()(
lim)('

0 x

xfxxf
xf

x 




  

x

xxxxxx

x 






]55[5)(5)(
lim

22

0  
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x

xxxx

x 






5)(2
lim

0  

)52(lim
0




xx
x  

= 2x+5 

 

gapw;rpfs;  

gpd;tUtdtw;iw Kjy; jj;Jtj;jpy; ,Ue;J tifapLf.  

vii. X2/5 

viii. (3x-1) -3 

ix. 
3

1

x
 

 

ml;rufzpjr; rhHGfspd; tifaPL  

Njw;wk; :- xn ,d; x Fwpj;j tifaPl;Lf;Fzfk; nxn-1 MFk;.  

mjhtJ 1)(  nn nxx
dx

d
 

epWty;   f(x) = xn vd;f 

  
x

xfxxf
xf

x 





)()(
)(' lim

0  

x

xxx nn

x 





)(
lim

0  

xxx

xxx nn

x 



 )(

)(
lim

0  

xxx

xxx nn

xxx 



 )(

)(
lim

 

=nxn-1 

1)(  nn nxx
dx

d
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cjhuzk; :- (1) y =x5 

    

45x
dx

d


 

   (2) y= x-2/5 

5
7

5

2 
 x

dx

d

 

 

gapw;rpfs;:- gpd;tutdtw;iw x Fwpj;JtifapLf.  

xiv. X10 

xv. X5/3 

xvi. 1/xn 

 

Note : khwpypapd; tifaPL 0 MFk;. 

mjhtJ 0
)(


dx

Cd
 

,q;F c- khwpyp 

 

Njw;wk; f(x), g(x) vd;gd x fs; ,U rhHGfs; vdpd;  

6.      )()()()( xg
dx

d
xf

dx

d
xgxf

dx

d
  

 

7.      )()()()( xg
dx

d
xf

dx

d
xgxf

dx

d
  

 

8.      )()()()()().( xf
dx

d
xgxg

dx

d
xfxgxf

dx

d
  

 

9. 
   

 2
)(

)()()()(

)(

).(

xg

xg
dx

d
xfxf

dx

d
xg

xg

xf

dx

d











 

 

10.    )()( xf
dx

d
Cxcf

dx

d
  

,q;F C- khwpyp 

epWty;  F(x) = f(x) .g(x) 
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x

xFxxF
xF








)()(
lim)('

0
 

x

xgxfxxgxxf








)()()()(
lim

0
 

x

xgxfxgxxfxgxxfxxgxxf








)()()()()()()()(
lim

0
 

   
x

xfxxfxgxgxxgxxf








)()()()()()(
lim

0
 

x

xfxxf
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cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf  

5. 3x7 

y = 3x7 vd;f 
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6. 4x5 -3x3 

y= 4x5-3x3 vd;f 
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               = 20x4 - 9 x2 
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gapw;rpfs; :- gpd;tUtdtw;iw xFwpj;J tifapLf.  
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cjhuzk; :- gpd;tUtdtw;iw x Fwpj;J tifapLf.  

03. (3x3+4)4 

y = (3x3+4)4 vd;f.  
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gapw;rpfs; : 

3. (20x4+3x2+1)4 

4. (ax2 + bx + c)3; a,b,c khwpfs; 
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