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The derivative of 3||)( xxf   at 0x  is       [Rajasthan PET 2001; Haryana CEE 2002] 
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

ydx

dy
 



If 



.....xxxy , then 

dx

dy
xyx e )log1(   is     [DCE 2000] 

 (a) 2x  (b) 2y  (c) 2xy  (d) None of these 

Solution: (b) 



......xxxy   yxy    xyy ee loglog    

dx

dy
x

x

y

dx

dy

y
elog

1
   

x

y

dx

dy
x

y
e 








 log

1
  2)log1( y

dx

dy
xyx e   



If 








......

1

1

1

2

2

2

2

x
x

x

xy , then 
dx

dy
 

 (a) 
22

2

xy

xy


 (b) 

2xy

xy


 (c) 

2xy

xy


 (d) 

y

x

x
2

2

2



 

Solution: (a) 
y

xy
12    122  yxy   

dx

dy
xxy

dx

dy
y 22.2    

22

2

xy

xy

dx

dy


  



Differentiation of Integral Function:-

)()]([)()]([)( 1122

)(

)(

2

1

xgxgfxgxgfdttf
dx

d xg

xg
   = )()]([)()]([ 1122 xg

dx

d
xgfxg

dx

d
xgf  . 



 If  

3

2
)0(log)(

x

x

xdttxF , then )(' xF =         [MP PET 2001] 

 (a) xxx log)49( 2   (b) xxx log)94( 2  (c) xxx log)49( 2   (d) None of these 

Applying formula we get xxxxxF 2)(log3)(log)(' 223   

   = )log2(23)log3( 2 xxxx   = xxxx log4log9 2   = xxx log)49( 2  . 



If dt

t

x
y





0 241

1
, then 

2

2

dx

yd
 is 

 (a) 2y (b) 4y (c) 8y (d) 6 y 





y

dt
t

x
0 241

1
  

241

1

ydy

dx


   241 y

dx

dy
   

                                 
dx

dy

y

y

dx

yd

22

2

41

4


   yy

y

y

dx

yd
441

41

4 2

22

2




  



3.9 Differentiation of Determinants. 

Let (x) = 
)()(

)()(

)()(

)()(
)( Then.

)()(

)()(

22

11

22

11

22

11

xbxa

xbxa

xbxa

xbxa
x

xbxa

xbxa





  

If we write (x) = || 321 CCC . Then ||||||)( 321321321 CCCCCCCCCx   

Similarly, if (x)= 

3

2

1

R

R

R

, then 

3

2

1

3

2

1

3

2

1

)(

R

R

R

R

R

R

R

R

R

x







  

Thus, to differentiate a determinant, we differentiate one row (or column) at a time, keeping others unchanged. 



 Let 
32

3

1

016

cossin

)(

pp

xxx

xf   where p is a constant. Then )]([
3

3

xf
dx

d
 at 0x  is                   [IIT 1997] 

 (a) p (b) p + p2 (c) p + p3 (d) Independent of p 

32

3

1

016

cossin

)(

pp

xxx

xf 



 

32

3

3

3

3
3

3

3

3

3

1

016

cossin

)(

pp

x
dx

d
x

dx

d
x

dx

d

xf
dx

d


   

  We know that )
2

sin(sin,!
n

xx
dx

d
nx

dx

d
n

n
n

n

n

  and )
2

cos(cos
n

xx
dx

d
n

n

  

  Using these results,   
32

3

3

1

016

2

3
cos

2

3
sin!3

)(

pp

xx

xf
dx

d

























 

  
320 at

3

3

1

016

016

)(

pp

xf
dx

d

x









 = 0 i.e., independent of  



If u and v are two functions of x such that their nth derivative exist then 

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

1
10 vDuvDuDCvDuDCDvuDCvuDCvuD nrrn

r
nnnnnnnn    

If ,2 xexy   then value of ny  is 

 (a) xennnxx )}1(2{ 2     (b) xennnxx )}1(2{ 2   

 (c) xennnxx )}1(2{ 2     (d) None of these 

Applying Leibnitz’s theorem by taking 2x  as second function. We get , ).( 2xeDyD xnn   

  = ...........)().()().()( 222
2

21
1

2
0   xDeDCxDeDCxeDC xnnxnnxnn = ..........002.

!2

)1(
2.. 2 


 xxx e

nn
xnexe  

 x
n ennnxxy )}1(2{ 2  . 



The differential coefficient of 
2

1

1

2
tan

x

x



  w.r.t. 
2

1

1

2
sin

x

x



  is 

                                      [Roorkee 1966; BIT Mesra 1996; Karnataka CET 1994; MP PET 1999; UPSEAT 1999, 2001] 

 (a) 1 (b) –1 (c) 0 (d) None of these 

Let 
2

1
1

1

2
tan

x

x
y


   and 

2

1
2

1

2
sin

x

x
y


   

 Putting x = tan 

  xy 11
1 tan222tantan     and xy 11

2 tan22sinsin     

 Again 
2

11

1

2
]tan2[

x
x

dx

d

dx

dy


   ........(i) 

 and 
2

12

1

2
]tan2[

x
x

dx

d

dx

dy


    ........(ii) 

 Hence 1
2

1 
dy

dy
 



The first derivative of the function 



























  xx
x

2

1
sincos 1  with respect to x at x =1 is   [MP PET 1998] 

 (a) 
4

3
 (b) 0 (c) 

2

1
 (d) 

2

1
  

xx
x

xf 


























 
 

2

1

2
coscos)( 1  xx

x





2

1

2


 

  )log1(
12

1
.

2

1
)( xx

x
xf x 


   

4

3
1

4

1
)1( f  



If , |2|)(  xxf  and ))(()( xffxg  , then for x>20, )(xg  equals 

 (a) –1 (b) 1 (c) 0 (d) None of these 

For x > 20, we have 

  2|2|)(  xxxf   and, 422)2())(()(  xxxfxffxg  

  1)(  xg  



If 

 to........yeyex , then 

dx

dy
 is       [AIEEE 2004] 

 (a) 
x

x1
 (b) 

x

1
 (c) 

x

x1
 (d) 

x

x

1
 

xyex   

 Taking log both sides,  xyexyx  log)(log   xxy log   
xdx

dy 1
1    

x

x

xdx

dy 


1
1

1
 



(6) Differentiation by inverse trigonometrical substitution: For trigonometrical substitutions following formulae and substitution 

should be remembered 

(i) 2/cossin 11   xx       (ii) 2/cottan 11   xx   

(iii) 2/secsec 11   xcox       (iv) 




   22111 11sinsinsin xyyxyx  

(v) 




   )1)(1(coscoscos 22111 yxxyyx   (vi) 







 
 

xy

yx
yx

1
tantantan 111

 

(vii) )12(sinsin2 211 xxx        (viii) )12(coscos2 211   xx  

(ix) 




















 

2

1

2

11

1

2
sin

1

2
tantan2

x

x

x

x
x 

















 

2

2
1

1

1
cos

x

x
 

(x) )43(sinsin3 311 xxx        (xi) )34(coscos3 311 xxx      

(xii) 
















 

2

3
11

31

3
tantan3

x

xx
x      (xiii) 












 

zxyzxy

xyzzyx
zyx

1
tantantantan 1111

 

(xiv) xx 11 sin)(sin         (xv) xx 11 cos)(cos       

(xvi) xx 11 tan)(tan    or x1tan      (xvii) 











 

x

x
x

1

1
tantan

4

11
  



Some suitable substitutions 

S. N. Function Substitution S. N. Function Substitution 

(i) 22 xa   
sinax   or cosa  (ii) 22 ax   

tanax   or cota  

(iii) 22 ax   
secax   or ecacos  (iv) 

xa

xa




 

2cosax   

(v) 

22

22

xa

xa




 

2cos22 ax   (vi) 2xax   2sinax   

(vii) 
 

xa

x


 

2tanax   (viii) 
 

xa

x


 

2sinax   

 (ix) 
))(( bxax    22 tansec bax   (x) 

))(( xbax    22 sincos bax   

 



Trick no.1

Y=𝒔𝒊𝒏𝒙𝒙+𝒄𝒐𝒔𝒙𝒕𝒂𝒏𝒙

𝒚, = 𝒔𝒊𝒏𝒙𝒙
𝒙

𝒔𝒊𝒏𝒙
𝒄𝒐𝒔𝒙 + 𝒍𝒐𝒈 𝒔𝒊𝒏𝒙 + 𝒄𝒐𝒔𝒙𝒕𝒂𝒏𝒙

𝒕𝒂𝒏𝒙

𝒄𝒐𝒔𝒙
_𝒔𝒊𝒏𝒙 + 𝒔𝒆𝒄𝟐𝒙𝒍𝒐𝒈 𝒄𝒐𝒔𝒙



y=𝒎𝒏

𝑦 ,=𝑚𝑛 𝑛

𝑚
𝑚, + 𝑛,log(𝑚)



Trick no.2

𝒚𝟐 + 𝒙𝟐 + 𝟐𝒙𝒚 = 𝟎

𝒚, =
− 𝟐𝒙 + 𝟐𝒚

𝟐𝒚 + 𝟐𝒙



Trick no.3 𝒅

𝒅𝒙

𝟒 𝐥𝐨𝐠 𝒙 + 𝟖

−𝟕 𝐥𝐨𝐠 𝒙 + 𝟏𝟎

𝟗𝟔
𝟏
𝒙

𝟏𝟎 − 𝟕𝐥𝐨𝐠(𝒙) 𝟐



𝒅

𝒅𝒙

𝒂𝒇 𝒙 + 𝒃

𝒄𝒇 𝒙 + 𝒅

𝒂𝒅 − 𝒃𝒄 𝒇,(𝒙)

𝒄𝒇 𝒙 + 𝒅 𝟐



𝒅

𝒅𝒙

𝟐 + 𝟑𝟎𝐬𝐢𝐧(𝒙)

𝐬𝐢𝐧 𝒙 − 𝟕

−212cos(𝑥)

sin 𝑥 − 7 2



𝒅

𝒅𝒙

𝟑𝒙𝟐 − 𝟐𝒙 + 𝟏

𝒙𝟐 + 𝒙 − 𝟏

𝟓𝒙𝟐 − 𝟖𝒙 + 𝟏

𝒙𝟐 + 𝒙 − 𝟏 𝟐



𝒅

𝒅𝒙

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄

𝒑𝒙𝟐 + 𝒒𝒙 + 𝒓

𝑎 𝑏
𝑝 𝑞

𝑥2 + 2
𝑎 𝑐
𝑝 𝑟 𝑥 +

𝑏 𝑐
𝑞 𝑟

𝑝𝑥2 + 𝑞𝑥 + 𝑟 2

Trick no.4



𝒅

𝒅𝒙

𝟑𝒔𝒊𝒏𝟐𝒙 + 𝟐𝒔𝒊𝒏𝒙 + 𝟏

𝒔𝒊𝒏𝟐𝒙 + 𝒔𝒊𝒏𝒙 − 𝟏

𝒔𝒊𝒏𝟐𝒙 − 𝟖𝒔𝒊𝒏𝒙 − 𝟑

𝒔𝒊𝒏𝟐𝒙 + 𝒔𝒊𝒏𝒙 − 𝟏 𝟐
𝒄𝒐𝒔𝒙



Trick no.5

𝒙𝒎𝒚𝒏 = 𝒙 + 𝒚 𝒎+𝒏

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
𝑥

𝑦

𝑥
=
𝑦

𝑥



𝒙𝟏𝟔𝒚𝟗 = 𝒙𝟐 + 𝒚
𝟏𝟕

𝒙𝟐
𝟖
𝒚𝟗 = 𝒙𝟐 + 𝒚

𝟖+𝟗

𝒅𝒚

𝒅𝒙
=

𝒚

𝒙𝟐
𝒅

𝒅𝒙
𝒙𝟐 =

𝟐𝒚

𝒙




