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pj ?kkrkadh rFkk y?kqx.kdh; iQyuksa dk vodyt

ekWM~;wy - VIII

dyu

fVIi.kh

28

pj ?kkrkadh rFkk
y?kqx.kdh; iQyuksa dk vodyt

ge tkurs gSa fd tula[;k cjkcj c<+rh tkrh gS ijUrq dqN fLFkfr;ksa esa ?kVrh Hkh gSA izdf̀r esa dbZ vkSj
,sls {ks=k gSa ftuesa of̀¼ rFkk âkl cjkcj gksrk jgrk gSA vFkZ 'kkL=k] df̀"k rFkk O;kikj esas cgqr ls mnkgj.k
fn;s tk ldrs gSa ftuesa òf¼ rFkk deh cjkcj gksrh jgrh gSA vkb, thok.kqvksa dh of̀¼ ds mnkgj.k
ij fopkj djsaA ekuk thok.kqvksa dh orZeku l[a;k 1000000 gS rFkk 10 ?kaVs ds ckn ;g nqxquh gks tkrh
gSA ge ;g tkuuk pkgrs gSa fd fdrus le; i'pkr budh la[;k 3000000 gks tk;sxhA

bl of̀¼ dk mÙkj Øeokj ;ksx ls vFkok fdlh fuf'pr la[;k ls xq.kk djus ij izkIr ugha gks ldrkA
okLro esa xf.kr esa ,d vkSj fof/ gS ftls pj ?kkrkadh iQyu dgrs gSa rFkk ;g gesa ,slh fLFkfr;ksa esa
òf¼ vFkok deh dk vkdyu djus esa lgk;rk djrk gSA pj ?kkarkdh iQyu] y?kqx.kdh; iQyu dk
foykse gSA bl ikB esa ge bUgha iQyuksa ij fopkj&foe'kZ djsaxs rFkk muds vodyt Kkr djus ds fu;eksa
dk vè;;u djssaaxsA

  mís';
bl ikB ds vè;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk;saxs %

• pj ?kkrkadh o y?kqx.kdh; iQyuksa dks ifjHkkf"kr djuk rFkk mudk vodyt Kkr djukA

• chth;] f=kdks.kferh;] izfrykse f=kdks.kferh;] pj ?kkarkdh o y?kqx.kdh; iQyuksa ds la;kstu
ls cus iQyuksa ds vodyt Kkr djukA

• fdUgha iQyuksa ds f}rh; dksfV ds vodyt Kkr djukA

 iwoZ Kku

uhps nh x;h ekud lhekvksa (limits) ds vuqiz;ksx %

(i)

n

n

1
lim 1 e

n→∞

 
+ = 

 
(ii) ( )

1

n

n
lim 1 n e
→∞

+ =

(iii)  
x

x

e 1
lim 1

x→∞

−
= (iv)

x

e
x

a 1
lim log a

x→∞

−
=

(v)
( )h

h 0

e 1
lim 1

h→

−
=

vodyu dh ifjHkk"kk rFkk iQyuksa ds vodyt fudkyus ds fu;eA
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28.1 pj ?kkarkdh iQyu dk vodyt

eku yhft, fd xy e=  ,d pj ?kkrkadh iQyu gS .....(i)

∴ ( )x x
y y e

+δ+ δ =   (laxr NksVh c<+r) .....(ii)

(i) rFkk (ii) ls gesa feyrk gS %

∴     x x xy e e+δδ = −

nksuksa i{kksa dks xδ  ls Hkkx nsus ds lkFk lhekar ysus ij tc x 0δ →

∴     
[ ]x

x

x 0 x 0

y e 1
lim lim e

x x

δ

δ → δ →

δ −
=

δ δ

⇒   
x xdy

e .1 e
dx

= =

vr% gesa feyrk gS (((( ))))x xd
e e

dx
==== .

dk;Zdkjh fu;e% ( ) ( )x x xd d
e e x e

dx dx
= ⋅ =

vc eku yhft, fd          ax by e .+=

∴  a(x x) by y e +δ ++ δ = [ xδ rFkk yδ  laxr c<+rs gSa ]

∴         ( )a x x b ax by e e+δ + +δ = −
ax b a xe e 1+ δ = −

 

∴        

a x

ax b
e 1y

e
x x

δ
+

 −δ  =
δ δ

 
a x

ax b e 1
a e

a x

δ
+ −

= ⋅
δ

(a ls xq.kk o Hkkx nsus ij)

lhek] tc x 0δ → , ysus ij

     

a x
ax b

x 0 x 0

y e 1
lim a e lim

x a x

δ
+

δ → δ →

δ −
= ⋅ ⋅

δ δ

vFkok ax bdy
a e 1

dx

+= ⋅ ⋅  ax bae +=      

x

x 0

e 1
lim 1

x→

 −
= 

  

dk;Zdkjh fu;e%  ( ) ( )ax b ax b ax bd d
e e ax b e a

dx dx

+ + += ⋅ + = ⋅

∴     ( )ax b ax bd
e ae

dx

+ +=

 mnkgj.k 28.1.   fuEufyf[kr esa izR;sd iQyu dk vodyt Kkr dhft, %

(i) 5xe  (ii)
axe (iii) 

3x

2e
−
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gy % (i) eku yhft, fd  5xy e= .

rks ty e= tgk¡  5 x = t

∴
tdy

e
dt

=   rFkk  
dt

5
dx

=

ge tkurs gSa fd dt dy dt

dx dt dx
= ⋅ te 5= ⋅ 5x5e=

vU; fof/ ls]    ( ) ( )5x 5x 5xd d
e e 5x e 5

dx dx
= ⋅ = ⋅  5x5e=

(ii) eku yhft, fd  axy e= ⋅

rks  ty e=   tgk¡  t = ax

∴
tdy

e
dt

=  rFkk 
dt

a
dx

=

ge tkurs gSa fd,
tdy dy dt

e a
dx dt dx

= × = ⋅

vr%  
axdy

a e
dx

= ⋅

(iii) eku yhft, fd   
3x

2y e

−

=

∴  

3
x

2
dy d 3

e x
dt dx 2

−
− = ⋅  
 

vr%    

3x

2
dy 3

e
dt 2

−
−

=

 mnkgj.k 28.2.   fuEufyf[kr esa ls izR;sd dk vodyt Kkr dhft, %

(i) xy e 2cos x= + (ii)
2x x5

y e 2sin x e 2e
3

= + − +

gy % (i)    xy e 2cos x= +

∴ ( ) ( )xdy d d
e 2 cos x

dx dx dx
= +  xe 2sin x= −

(ii)      
2x x5

y e 2sin x e 2e
3

= + − +

∴   ( )2x 2 xdy d 5
e x 2 cos x e 0

dx dx 3
= + − + ....(∴  e vpj gSA)

2x x5
2xe 2cos x e

3
= + −

 mnkgj.k 28.3.   -
dy

dx
 Kkr dhft, ;fn

(i) x cos xy e= (ii)
x1

y e
x

= (iii)

1 x

1 xy e

−

+=
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gy% (i)          x cos xy e=

∴       ( )x cos xdy d
e x cos x

dx dx
=

∴       
x cos xdy d d

e x cos x cos x (x)
dx dx dx

 = +  
[ ]x cos xe xsin x cos x= − +

(ii)
x1

y e
x

=

∴         ( )x xdy d 1 1 d
e e

dx dx x x dx

 = + 
 

(xq.ku fu;e ds mi;ksx ls)

 
x x

2

1 1
e e

xx

−
= +

x x

2 2

e e
[ 1 x] [x 1]

x x
= − + = −

(iii)          
1 x

1 xy e

−

+=

       

1 x

1 x
dy d 1 x

e
dx dx 1 x

−

+ − 
=  + 

1 x

1 x
2

1.(1 x) (1 x).1
e

(1 x)

−

+
 − + − −

=  
+  

1 x

1 x
2

2
e

(1 x)

−

+
 −

=  
+  

1 x

1 x
2

2
e

(1 x)

−

+−
=

+

 mnkgj.k 28.4.   fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft, %

(i) sin x xe sin e⋅ (ii) ( )axe cos bx c⋅ +

gy %         sin x xy e sin e= ⋅

∴       ( )sin x x x sin xdy d d
e sin e sin e e

dx dx dx
= ⋅ +

( ) ( )sin x x x x sin xd d
e cose e sin e e sin x

dx dx
= ⋅ ⋅ + ⋅

sin x x x x sin xe cose e sin e e cos x= ⋅ ⋅ + ⋅ ⋅

sin x x x xe [e cose sin e cos x]= ⋅ + ⋅

(ii)          axy e cos(bx c)= +

∴       ( )ax axdy d d
e cos(bx c) cos bx c e

dx dx dx
= ⋅ + + +

ax axd d
e [ sin(bx c)] (bx c) cos(bx c)e (ax)

dx dx
= ⋅ − + + + +

ax axe sin(bx c) b cos(bx c)e .a= − + ⋅ + +
axe [ bsin(bx c) a cos(bx c)]= − + + +

 mnkgj.k 28.5.   ;fn 
axe

y
sin(bx c)

=
+

 gks] rks 
dy

dx
 Kkr dhft, A
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gy %       

ax ax

2

d d
sin(bx c) e e [sin(bx c)]

dy dx dx

dx sin (bx c)

+ − +
=

+
ax ax

2

sin(bx c).e .a e cos(bx c).b

sin (bx c)

+ − +
=

+
ax

2

e [a sin(bx c) bcos(bx c)]

sin (bx c)

+ − +
=

+

      ns[ksa vkius D;k lh[kk 28.1

1. fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft, %

(a)
5xe (b) 7x 4e + (c) 2xe (d) 

7
x

2e

−

(e)
2x 2xe +

2.
dy

dx
 Kkr dhft, ;fn

(a)
x1

y e 5e
3

= − (b)
x1

y tan x 2sin x 3cos x e
2

= + + −

(c) xy 5sin x 2e= − (d) x xy e e−= +

3. fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft, %

(a) x 1f (x) e += (b) cot xf (x) e=

(c)
2xsin xf (x) e= (d)

2xsec xf (x) e=

4. fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft, %

(a) xf (x) (x 1)e= − (b) 2x 2f (x) e sin x=

5.
dy

dx
 Kkr dhft, ;fn

(a) 

2x

2

e
y

x 1

=
+

(b) 
2xe cos x

y
x sin x

⋅
=

28.2 y?kqxq.kdh; iQyuksa dk vodyt
ge igys y?kqx.kdh; iQyu ysrs gSa
eku yhft, fd y log x= .....(i)

∴   ( )y y log x x+ δ = + δ .....(ii)

(x rFkk y esa laxr c<+ksÙkfj;ka Øe'k% xδ rFkk yδ  gSa)
(i) rFkk (ii) ls gesa feyrk gS %

 ( )y log x x log xδ = + δ −
x x

log
x

+ δ
=
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∴
y 1 x

log 1
x x x

δ δ = + δ δ  

      
1 x x

log 1
x x x

δ = ⋅ + δ  
                        (x ls xq.kk rFkk Hkkx djus ij)

     

x

x1 x
log 1

x x

δδ = +  
nksuksa i{kksa dh lhek ysus ij] tc x 0δ → , gesa feyrk gS

    

x

x

x 0 x 0

y 1 x
lim lim log 1

x x x

δ

δ → δ →

δ δ = + δ  

 

x

x

x 0

dy 1 x
log lim 1

dx x x

δ

δ →

 
δ  = ⋅ +  

  
 

1
log e

x
=   

x

x

x 0

x
lim 1 e

x

δ

δ →

 
δ  + =    

Q

1

x
=

vr%  
d 1

(log x)
dx x

====

vc ge y?kqx.kdh; iQyu y log(ax b)= + ysrs gSaA ...(i)

∴ y y log[a(x x) b]+ δ = + δ + ...(ii)

(i) rFkk (ii) ls gesa feyrk gS

        y log[a(x x) b] log(ax b)δ = + δ + − +

a(x x) b
log

ax b

+ δ +
=

+

(ax b) a x
log

ax b

+ + δ
=

+

a x
log 1

ax b

δ 
= + + 

∴        
y 1 a x

log 1
x x ax b

δ δ 
= + δ δ + 

a ax b a x
log 1

ax b a x ax b

+ δ 
= ⋅ + + δ + 

           [
a

ax b+
ls xq.kk rFkk Hkkx djus ij]

ax b

a xa a x
log 1

ax b ax b

+

δδ 
= + + + 

nskuksa i{kksa dh lhek ysus ij] tc x 0δ → ,
ax b

a x

x 0 x 0

y a a x
lim lim log 1

x ax b ax b

+

δ

δ → δ →

δ δ 
= + δ + + 

vFkkZr        
dy a

loge
dx ax b

=
+ ( )

1

x

x 0
lim 1 x e
→

 
 

+ =  
Q
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vFkok        
dy a

dx ax b
=

+

dk;Zdkjh fu;e%

    
d 1 d

log(ax b) (ax b)
dx ax b dx

+ = +
+

   
1 a

a
ax b ax b

= × =
+ +

 mnkgj.k 28.6.   uhps fn;s x;s iQyuksa esa izR;sd dk vodyt Kkr dhft, %

(i) 5y log x= (ii) y log x= (iii) ( )3
y log x=

gy % (i)          5y log x= = 5 log x

∴        
dy 1 5

5
dx x x

= ⋅ =

(ii) y log x=  
1
2log x=   vFkok  

1
y log x

2
=

∴
dy 1 1 1

dx 2 x 2x
= ⋅ =

(iii)    ( )3
y log x=

∴   3y t ,= tgk¡ t log x=

⇒  
2dy

3t
dt

=  rFkk 
dt 1

dx x
=

gesa irk gS fd,  
2dy dy dt 1

3t
dx dt dx x

= ⋅ = ⋅

∴                
2dy 1

3(log x)
dx x

= ⋅

∴   
2dy 3

(log x)
dx x

=

 mnkgj.k 28.7.  
dy

dx
 Kkr dhft,] ;fn

(i) 3y x log x= (ii) xy e log x=

gy % (i)          3y x log x=

∴        
3 3dy d d

log x (x ) x (log x)
dx dx dx

= + (xq.ku fu;e ds mi;ksx ls)

2 3 1
3x log x x

x
= + ⋅ ( )2x 3log x 1= +

(ii)        xy e log x=

∴       
x xdy d d

e (log x) log x e
dx dx dx

= + ⋅
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x x1
e e log x

x
= ⋅ + ⋅ x 1

e log x
x

 
= + 

 

mnkgj.k 28.8.   fuEufyf[kr iQyuksa esa ls izR;sd dk vodyt Kkr dhft, %

(i)  log tan x (ii) log [cos (log x )]

gy% (i)  eku yhft, fd     y = log tan x

∴
dy 1 d

(tan x)
dx tan x dx

= ⋅

      
21

sec x
tan x

= ⋅ 2

cos x 1

sin x cos x
= ⋅ =  cosec x.sec x

(ii)  eku yhft, fd     y = log [cos (log x)]

∴  
dy 1 d

[cos(log x)]
dx cos(log x) dx

= ⋅
( )

( )1 d
sin log x log x

cos log x dx

 
= ⋅ −  

      
sin(log x) 1

cos(log x) x

−
= ⋅ 1

tan(log x)
x

= −

mnkgj.k 28.9.   ;fn y = log(sec x + tan x) gks] rks 
dy

dx
 Kkr dhft,A

gy %    y = log (sec x + tax x )

∴ ( )dy 1 d
sec x tan x

dx sec x tan x dx
= ⋅ +

+

      
21

sec x tan x sec x
sec x tan x

 = ⋅ +
 +

      [ ]1
sec x sec x tan x

sec x tan x
= ⋅ +

+

      
sec x(tan x sec x)

sec x tan x

+
=

+
= sec x

mnkgj.k 28.10.  
dy

dx
 Kkr dhft,  ;fn 

1

2 2 2

3

3 4

(4x 1)(1 x )
y

x (x 7)

− +
=

−

 gksA

gy % ;|fi vki Hkkx fu;e (xq.ku fu;e) dk lh/k mi;ksx djds Hkh vodyt Kkr dj ldrs
gSaA ijUrq ;fn vki nksuksa i{kksa dk y?kqx.kd ysxsa rks xq.kk] ;ksx esa cny tk;sxh rFkk Hkkx] ?kVk esaA blls
fof/ vklku gks tkrh gSA

1

2 2 2

3

3 4

(4x 1)(1 x )
y

x (x 7)

− +
=

−

nksuksa i{kksa dk y?kqx.kd ysus ij gesa feyrk gS
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∴

( )( )
( )

1
2 2 2

3
3

4

4x 1 1 x
log y log

x x 7

 
 − +
 =
 

− 
 

vFkok ( ) ( )2 21 3
log y log 4x 1 log 1 x 3log x log(x 7)

2 4
= − + + − − −

(log ds xq.k/ekZs dk mi;ksx djus ij)

vc nksuksa i{kksa dk vodyu djus ij]

2 2

d 1 1 3 3 1
(log y) 8x 2x

dx x 4 x 74x 1 2(1 x )

 
= ⋅ + ⋅ − − ⋅ − − +

⇒     ( )2 2

1 dy 8x x 3 3

y dx x 4 x 74x 1 1 x
⋅ = + − −

−− +

∴          2 2

dy 8x x 3 3
y

dx x 4(x 7)4x 1 1 x

 
= + − − −− + 

              

2 2

3 2 2

3 4

(4x 1) 1 x 8x x 3 3

x 4(x 7)4x 1 1 x
x (x 7)

 − +
= + − − −− + 

−

      ns[ksa vkius fdruk lh[kk 28.2

1. uhps fn;s x;s izR;sd iQyu dk vodyt Kkr dhft, %

(a) f (x) = 5 sin x – 2 log x (b) f (x) = log cos x

2.
dy

dx
 Kkr dhft, ;fn

(a) 
2xy e log x= (b) 

2xe
y

log x
=

3. fuEufyf[kr iQyuksa esa ls izR;sd dk vodyt Kkr dhft, %

(a) y = log ( sin log x ) (b) y = log tan 
x

4 2

π 
+ 

 

(c) 
a b tan x

y log
a b tan x

+ 
=  − 

(d) y = log (log x )

4.
dy

dx
 Kkr dhft, ;fn

(a) 

2 11 3

23 72 2y (1 x) (2 x) (x 5) (x 9)
−

= + − + +  (b)

3

2

5 1

24 4

x (1 2x)
y

(3 4x) (3 7x )

−
=

+ −
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28.3 dqN vkSj y?kqx.kdh; iQyuksa ds vodyt

ge tkurs gSa fd x ds lkis{k nx  dk vodyt n n 1x − gksrk gS tgk¡ n ,d fLFkjkad gSA ;fn ?kkrkad
Hkh pjkad gks] rks ;g fu;e ykxw ugha gksrkA ,slh fLFkfr esa ge iQyu dk y?kqx.kd ysrs gSa vkSj rc
mldk vodyt Kkr djrs gSaA

blfy, ;g fØ;k rHkh ykHkizn gS tcfd fn;k x;k iQyu ( )[ ] ( )g x
f x ds izdkj dk gksrk gSA

mnkgj.kr;k x xa ,x bR;kfnA

 fVIi.kh% ;gk¡ f(x) ,d vpj gks ldrk gSA

ax  dk x ds lkis{k vodyt

ekuk xy a= ,    a > 0

nksuksa i{kksa dk y?kqx.kd ysus ij] gesa feyrk gS

xlog y log a x log a= =  [ nlog m n log m]=

∴      ( )d d
log y (x loga)

dx dx
= vFkok ( )1 dy d

loga x
y dx dx

⋅ = ×

vFkok      
dy

yloga
dx

= xa log a=

vr%    
x xd

a a loga
dx

==== , a > 0

mnkgj.k 28.11.   fuEufyf[kr iQyuksa esa izR;sd dk vodyt Kkr dhft, %

(i) xy x= (ii) sin xy x=

gy % (i) xy x=

nksuksa i{kksa dk y?kqx.kd ysus ij gesa feyrk gS

 log y x log x=

nksuksa i{kksa dk vodyu djus ij gesa feyrk gS

1 dy d d
log x (x) x (log x)

y dx dx dx
⋅ = + [xq.ku fu;e ds iz;ksx ls]

1 dy 1
1 log x x

y dx x
⋅ = ⋅ + ⋅  = log x + 1

∴      
xdy

y[log x 1] x (log x 1)
dx

= + = +

(ii)        sin xy x=

nksuksa i{kksa dk y?kq ysus ij gesa feyrk gS

    log y = sin x log x

∴  
1 dy d

(sin x log x)
y dx dx

⋅ =
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vFkok  
1 dy 1

cos x.log x sin x
y dx x

⋅ = + ⋅

vFkok      
dy sin x

y cos x log x
dx x

 = + 
 

vr%      
sin xdy sin x

x cos x log x
dx x

 
= + 

 

mnkgj.k 28.12.  ;fn ( ) ( )sin xx 1y log x sin x−= +  gks] rks bldk vodyt Kkr dhft,A

gy % nksuksa i{kksa dk y?kqx.kd ysuk ykHknk;d ugha D;ksafd ge ;ksx dks xq.ku esa ugha cny ldrs
rFkk fn;s x;s ;ksx dk y?kqx.kd ugha fy;k tk ldrkA

vr% ge xu (log x)=  rFkk 1 sin xv (sin x)−=  ysrs gSa

rc y u v= +

∴
dy du dv

dx dx dx
= + ......(i)

vc    xu (log x)=

nksuksa i{kksa dk y?kqx.kd ysus ij] gesa feyrk gS
xlog u log(log x)=

∴ log u x log(log x)=
nlog m n log m =

 
Q

nksuksa i{kksa dk vodyu djus ij gesa feyrk gS

1 du 1 1
1 log(log x) x

u dx log x x
⋅ = ⋅ + ⋅

vr%
du 1

u log(log x)
dx log x

 
= + 

 

 
xdu 1

(log x) log(log x)
dx log x

 
= + 

 
.....(ii)

vkSj     1 sin xv (sin x)−=

∴            1log v sin x log(sin x)−=

nksuksa i{kksa dk vodyu djus ij

       
1d d

(log v) [sin x log(sin x)]
dx dx

−=

 
( )1

1 2

1 dv 1 1
sin x cos x log sin x

v dx sin x 1 x

−
−

= ⋅ ⋅ + ⋅
−
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vFkok    
1

12

dv 1 sin x
v cos x logsin x

dx sin x1 x

−
−

 
= + ⋅ 

− 

( ) ( )sin x
1 1

12

1 sin x
sin x cos x log sin x

sin x1 x

− −
−

 
= + 

− 
   ....(iii)

(i), (ii) rFkk (iii) ls gesa feyrk gS]

( ) ( ) ( )sin xx 1 1

12

dy 1 1 sin x
log x log log x sin x cos x logsin x

dx log x sin x1 x

− −
−

   
= + + +   

  − 

mnkgj.k 28.13.  ;fn y x yx e −=  gks] rks fl¼ dhft, fd ( )2

dy log x

dx 1 log x
=

+

gy % fn;k gS fd  y x yx e −= .....(i)

nksuksa i{kksa dk y?kqx.kd ysus ij gesa feyrk gS %
    ylog x (x y)loge= − (x y)= −

vFkok          y(1 log x) x+ =                    [ ]log e 1=Q

vFkok
x

y
1 log x

=
+ .....(ii)

nksuksa i{kksa dk vodyu djus ij

        

( )

( )2

1
1 log x 1 x

dy x

dx 1 log x

 + ⋅ −  
 =

+ ( ) ( )2 2

1 log x 1 log x

1 log x 1 log x

+ −
= =

+ +

mnkgj.k 28.14.   ;fn x 1 1e log y sin x sin y− −= +  gks] rks 
dy

dx
 Kkr dhft,A

gy % gesa fn;k x;k gS fd x 1 1e log y sin x sin y− −= +

nksuksa i{kksa dk x ds lkis{k vodyu djus ij gesa feyrk gS

x x

2 2

1 dy 1 1 dy
e e log y

y dx dx1 x 1 y

  + = + 
  − −

vFkok    

x
x

2 2

e 1 dy 1
e log y

y dx1 y 1 x

 
− = − 

 − − 

vFkok   

2 x 2

x 2 2

y 1 y 1 e 1 x log ydy

dx e 1 y y 1 x

 − − − =
 − − − 

mnkgj.k 28.15.   ;fn ( )( )( )cos x ......
cos x

y cos x
∞

=  rks 
dy

dx
 Kkr dhft,A
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gy % gesa fn;k x;k gS fd ( )( )( )
( )

cos x ......
cos x y

y cos x cos x
∞

= =

nksuksa i{kksa dk y?kqx.kd ysus ij gesa feyrk gS

   log y y log cos x= .....(i)

(i) dk vodyu djus ij gesa feyrk gS

    ( ) ( )1 dy 1 dy
y sin x log cos x

y dx cos x dx
= ⋅ − + ⋅

vFkok ( )1 dy
log cos x y tan x

y dx

 
− = − 

 

vFkok ( ) 2dy
1 y log cos x y tan x

dx
− = −  

vFkok        ( )

2dy y tan x

dx 1 y log cos x

−
=

−

      ns[ksa vkius D;k lh[kk 28.3

1. uhps fn;s x;s iQyuksa esa izR;sd dk x ds lkis{k vodyt Kkr dhft, %

(a) xy 5= (b) x xy 3 4= + (c) xy sin(5 )=

2.
dy

dx
 Kkr dhft, ;fn

(a) 2xy x= (b) log xy (cos x)= (c) sin xy (log x)=

(d) xy (tan x)= (e)
22 xy (1 x )= + (f) 

2(x sin x)y x +=

3. uhps fn;s x;s iQyuksa esa izR;sd dk vodyt Kkr dhft, %

(a) cot x xy (tan x) (cot x)= + (b)
1log x sin xy x (sin x)

−
= +

(c) tan x cos xy x (sin x)= + (d)
2x log xy (x) (log x)= +

4- ;fn ( )( )( )sin x ......
sin x

y sin x
∞

=  gks] rks n'kkZb, fd

( )

2dy y cot x

dx 1 y log sin x
=

−

5. ;fn y log x log x log x ......= + + + ∞  gks] rks n'kkZb, fd

( )
dy 1

dx x 2x 1
=

−
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 28.4 f}rh; dksfV (Second order) ds vodyt
fiNys ikB esa geus f=kdks.kferh; rFkk izfrykse f=kdks.kferh; iQyuksa ds f}rh; dksfV ds vodyt
( Second order derivatives), f=kdks.kferh; rFkk izfrykse f=kdks.kferh; iQyuksa ds lw=kksa dk mi;ksx
djds Kkr fd;s FksA buesa geus vodytksa ds fofHkUu fu;eksa (laws) ftlesa J`[kayk fu;e (chain

rule) rFkk ?kkr fu;e dk mi;ksx fd;k x;k FkkA blh izdkj ge pj?kkarkdh rFkk y?kqx.kdh; iQyuksa
ds f}rh; dksfV ds vodyt Kkr djsaxsA

mnkgj.k 28.16.  uhps fn;s iQyuksa ds f}rh; dksfV ds vodyt Kkr dhft, %

(i)
xe (ii) cos (logx)  (iii) xx

gy% (i) eku yhft, fd xy e=

x ds lkis{k nksuksa i{kksa dk vodyu djus ij gesa feyrk gS

xdy
e

dx
= .....(i)

(i) dk fiQj x ds lkis{k vodyu djus ij gesa feyrk gS
2

x x

2

d y d
(e ) e

dxdx
= =

(ii) eku yhft, fd y = cos (log x)

nksuksa i{kksa dk x ds lkis{k vodyu djus ij gesa feyrk gS

( ) ( )sin log xdy 1
sin log x

dx x x

−
= − ⋅ =

,d ckj fiQj x ds lkis{k vodyu djus ij gesa feyrk gS

( )2

2

sin log xd y d

dx xdx

 
= − 

 

vFkok        
( ) ( )

2

1
x cos log x sin log x

x

x

⋅ ⋅ −
= −

∴
( ) ( )2

2 2

sin log x cos log xd y

dx x

−
=

(iii) eku yhft, fd xy x=

nksuksa i{kksa dk y?kqx.kd ysus ij gesa feyrk gS
log y = x log x ....(i)

(i) dk x  ds lkis{k vodyu djus ij gesa feyrk gS
1 dy 1

x log x 1 log x
y dx x

⋅ = ⋅ + = +

vFkok
dy

y(1 log x)
dx

= + ....(ii)
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(ii) dk x ds lkis{k fiQj vodyu djus ij gesa feyrk gS

       [ ]
2

2

d y d
y(1 log x)

dxdx
= + =

1 dy
y (1 log x)

x dx
⋅ + + ...(iii)

y
(1 log x)y(1 log x)

x
= + + +

2y
(1 log x) y

x
= + + 21

y (1 log x)
x

 
= + + 

 

∴  ( )
2

2x

2

d y 1
x 1 log x

xdx

 = + +  

mnkgj.k 28.17.  ;fn 1a cos xy e
−

=  gS] rks n'kkZbZ;s fd ( )
2

2 2

2

d y dy
1 x x a y 0

dxdx
− − − =

gy % gesa fn;k gS 
1a cos xy e

−
= .....(i)

∴
1a cos x

2

dy a
e

dx 1 x

− −
= ⋅

− 2

ay

1 x

= −
−

        (i) dk iz;ksx djds

vFkok       

2 2 2

2

dy a y

dx 1 x

  = 
  −

∴       ( )
2

2 2 2dy
1 x a y 0

dx

  − − = 
 

.....(ii)

(ii) ds nksuksa i{kksa dk vodyu djus ij]

( ) ( )
2 2

2 2

2

dy dy d y dy
2x 2 1 x a 2y 0

dx dx dxdx

  − + − × ⋅ − ⋅ ⋅ = 
 

vFkok ( )
2

2 2

2

d y dy
1 x x a y 0

dxdx
− − − = (lc inksa dks 

dy
2

dx
⋅  ls Hkkx nsus ij)

      ns[ksa vkius fdruk lh[kk 28.4

1. fuEufyf[kr esa izR;sd dk f}rh; dksfV dk vodyt Kkr dhft, %

(a) 
4 5xx e (b) ( )5xtan e (c) 

log x

x

2. ;fn ( ) ( )y a cos log x b sin log x= +  gks] rks n'kkZb, fd

2
2

2

d y dy
x x y 0

dxdx
+ + =
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3. ;fn 
1tan xy e

−
=  rks fl¼ dhft, fd

( ) ( )
2

2

2

d y dy
1 x 2x 1 0

dxdx
+ + − =

28-5 izkpfyd iQyuksa dk vodyu

dHkh&dHkh x rFkk y nks pj bl izdkj gksrs gSa ftUgsa fdlh rhljs pj] ftls t dg ldrs
gSa] esa Li"V :i ls O;Dr djrs gSaA vFkkZr~ ;fn x = f(t) rFkk y = g(t) gksa] rks bl izdkj
ds Qyu izkpfyd&Qyu dgykrs gSa rFkk rhljk pj izkpy dgykrk gSA

izkpfyd :i esa Qyuksa dk vodyu izkIr djus ds fy,] ge Ükà[kyk fu;e dk iz;ksx
djrs gSaA

dy

dt
 = .

dy dx

dx dt

;k
dy

dx
 =

dy

dt
dx

dt

, tgk¡ 0≠
dx

dt

 mnkgj.k 28.18  tc x = a sin t, y = a cos t gS rks] 
dy

dx
 Kkr dhft,

t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
dx

dt
 = a cos t rFkk sin= −

dy
a t

dt

ijUrq 
dy

dx
 = 

/ sin
tan

/ cos

−
= = −

dy dt a t
t

dx dt a t

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 28.19.   ;fn 22 2x at y at= =rFkk  gS rks] 
dy

dx
 Kkr dhft,A

gy gy gy gy : 
22 2x at y at= =rFkk

t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
dx

dt
 = 4at rFkk 2

dy
a

dt
=

ijUrq 
dy

dx
 = 

/ 2 1

/ 4 2
= =

dy dt a

dx dt at t

mnkgj.k 28.20.  
dy

dx
 Kkr dhft,] ;fn ( sin )= θ − θx a  rFkk (1 cos )= + θy a  gSA

gygygygy : fn;k gS x = ( sin )θ − θa rFkk

y = (1 cos )+ θa

nksuksa dk θ ds lkis{k vodyu djus ij] gesa izkIr gksrk gS

θ

dx

d
 = (1 cos )− θa  rFkk ( sin )

dy
a

d
= − θ

θ
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ijUrq
dy

dx
 =

/ sin
cot

2/ (1 cos )

θ − θ θ= = −
θ − θ

dy d a

dx d a

mnkgj.k 28.21.  ;fn x = a cos3t rFkk y = a sin3t gS rks 
dy

dx
 Kkr dhft,A

gygygygy : fn;k gS x = a cos3t rFkk y = a sin3t

nksuksas dk t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
dx

dt
 =

2 23 cos (cos ) 3 cos sin
d

a t t a t t
dt

= −

rFkk
dy

dt
 =

2 23 sin (sin ) 3 sin cos
d

a t t a t t
dt

=

ijUrq
dy

dx
 =

2

2

/ 3 sin cos
tan

/ 3 cos sin
= = −

−

dy dt a t t
t

dx dt a t t

mnkgj.k 28.22.  
dy

dx
 Kkr dhft,] ;fn 

2

2

1

1

t
x a

t

−
=

+
 rFkk y = 2

2

1+

bt

t
 gSA

gygygygy : fn;k gS 
2

2

1

1

t
x a

t

−
=

+
 rFkk y = 2

2

1+

bt

t

nksuksa dk t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS

dx

dt
 =

2 2

2 2 2 2

(1 ).(0 2 ) (1 )(0 2 ) 4

(1 ) (1 )

t t t t at
a

t t

 + − − − + − 
= 

+ +  

rFkk
dy

dt
 =

2 2

2 2 2 2

(1 ).(1) .(0 2 ) 2 (1 )
2

(1 ) (1 )

t t t b t
b

t t

 + − + − 
= 

+ +  

ijUrq
dy

dx
 =

2 2 2 2

2 2

/ 2 (1 ) (1 ) (1 )

/ 4 2(1 )

− + − −
= × =

−+

dy dt b t t b t

dx dt at att

        ns[ksa vkius fdruk lh[kk 28-5

dy

dx
 Kkr dhft,] tc %

1. x = 2at3 rFkk y = at4

2. x = a cos θ rFkk y = a sin θ

3. x = 4t rFkk y = 
4

t

4. x = 
2sin θb rFkk 2cos= θy a

5. cos cos 2= θ − θx  rFkk sin sin 2y = θ − θ

6. sec= θx a  rFkk tan= θy b
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7. 2

3

1
=

+

at
x

t
 rFkk 

2

2

3

1
=

+

at
y

t

8. sin 2=x t  rFkk cos 2=y t

 28-6 izkpfyd iQyuksa dk nwljh dksfV dk vodyt

;fn nks izkpfyd Qyu x = f(t) rFkk y = g(t) fn, gSa] rc

dy

dx
 =

/
( )

/
=

dy dt
h t

dx dt
 (eku yhft, ;gk¡ 0≠

dx

dt
)

vr%
2

2

d y

dx
 = ( )( ( )

d dt
h t

dt dx
×

mnkgj.k 28.23.  

2

2

d y

dx
 Kkr dhft,] ;fn x = at2 rFkk y = 2at

gygygygy : nksuksa dk t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
dx

dt
 = 2at rFkk 2=

dy
a

dt

∴
dy

dx
 =

/ 2 1

/ 2
= =

dy dt a

dx dt at t
nksuksa dk x ds lkis{k vodyu djus ij gesa izkIr gksrk gS

2

2

d y

dx
 =

1 1   
= ×      

d d dt

dx t dt t dx

⇒
2

2

d y

dx
 = 2 3

1 1 1

2 2
− × = −

att at

mnkgj.k 28.24.  ;fn x = a sin3 θ rFkk y = b cos3 θ gS rks 
2

2

d y

dx
 Kkr dhft,A

gy gy gy gy : fn;k gS x = a sin3 θ rFkk y = b cos3 θ

nksuksa dk θ ds lkis{k vodyu djus ij gesa izkIr gksrk gS

 
θ

dx

d
 = 23 sin cosθ θa  rFkk 23 cos ( sin )= θ − θ

θ

dy
b

d

∴
dy

dx
 =

2

2

/ 3 cos sin
cot

/ 3 sin cos

θ − θ θ
= = − θ

θ θ θ

dy d b b

dx d aa

nksuksa dk x ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
2

2

d y

dx
 = (cot ) (cot )

− − θ
θ = θ ×

θ

b d b d d

a dx a d dx

⇒
2

2

d y

dx
 =

2

2

1
( cosec )

3 sin cos

−
− θ ×

θ θ

b

a a
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C

A1

% + vkb;s nksgjk,¡

⇒
2

2

d y

dx
 =

4

2
cosec sec

3
θ θ

b

a

mnkgj.k 28.25.  ;fn sin=x a t  rFkk cosy b t=  gS rc 
4

π
=t  ij 

2

2

d y

dx
 dk eku Kkr

dhft,A

gy gy gy gy :  fn;k gS sin=x a t  rFkk cosy b t=

nksuksa dk t ds lkis{k vodyu djus ij] gesa izkIr gksrk gS

dx

dt
 = a cos t rFkk sin= −

dy
b t

dt

∴
dy

dx
 =

/ sin
tan

/ cos

− −
= =

dy dt b t b
t

dx dt a t a

nksuksa dk x ds lkis{k vodyu djus ij] gesa izkIr gksrk gS
2

2

d y

dx
 =

2 1
(tan ) sec

cos

− −
× = ×

b d dt b
t t

a dt dx a a t

⇒
2

2

d y

dx
 =

3

2
sec

−b
t

a

2

2 4

d y
at t

dx

  π
=  

 =
3 3

2 2 2

2 2
sec ( 2)

4

b b b

a a a

− π − −
= =

       ns[ksa vkius fdruk lh[kk 28-6

2

2

d y

dx
 Kkr dhft,] tc

1. x = 2at rFkk y = at2

2. ( sin ) (1 cos )x a t t y a t= + = −rFkk

3. 10( sin ) 12(1 cos )x y= θ − θ = − θrFkk

4. sin cos 2x a t y b t= =rFkk

5. cos 2 sin 2x a t y b t= − = −rFkk

� (i) 
x xd

(e ) e
dx

= (ii)
x xd

(a ) a loga ; a 0
dx

= >

� ;fn µ  x dk ,d vodyuh; iQyu gS] rks
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(i) 
d d

(e ) e
dx dx

µ µ µ
= ⋅ (ii)

d d
(a ) a loga ;a 0

dx dx

µ µ µ
= ⋅ ⋅ >

(iii) 
ax b ax b ax bd

(e ) e a ae
dx

+ + += ⋅ =

� (i)  
d 1

(log x)
dx x

=

(ii) ;fn µ  x dk ,d vodyuh; iQyu gS] rks 
d 1 d

(log )
dx dx

µ
µ = ⋅

µ

(iii) 
d 1 a

log(ax b) a
dx ax b ax b

+ = ⋅ =
+ +

� ;fn x = f(t) and u = g(t) rks 
/

/

dy dy dt

dx du dt
= ] tgka 0

dx

dt
≠

� ;fn 
/

( )
/

dy dy dt
h t

dx dx dt
= = gks rks 

2

2
[ ( )]

d y d dt
h t

dt dxdx
= ×

� http://www.themathpage.com/acalc/exponential.htm

� http://www.math.brown.edu/utra/explog.html

� http://www.freemathhelp.com/derivative-log-exponent.html

1. fuEufyf[kr iQyuksa esa ls izR;sd dk vodyt Kkr dhft, %

(a) x x(x ) (b) 
( )xx

x

2.
dy

dx
 Kkr dhft, ;fn

(a) x log sin xy a= (b) 
1cos xy (sin x)

−
=

(c)

2x
1

y 1
x

 = + 
 

(d)

3

4x x 4
y log e

x 4

 
−  =   + 

  

3. fuEufyf[kr iQyuksa esa ls izR;sd dk vodyt Kkr dhft, %

(a)
2x xf (x) cos x log(x)e x= (b) 1 2 sin x 2xf (x) (sin x) x e−= ⋅ ⋅

4. fuEufyf[kr esa izR;sd iQyu dk vodyt Kkr dhft, %

(a) log x sin xy (tan x) (cos x)= + (b)
tan x cos xy x (sin x)= +

lgk;d osclkbV

vkb, vH;kl djsa
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5.
dy

dx
 Kkr dhft,] ;fn

(a)  

4

2

x x 6
y

(3x 5)

+
=

+
(b) 

x x

x x

e e
y

(e e )

−

−

+
=

−

6.
dy

dx
 Kkr dhft,] ;fn

(a) x ay a x= ⋅ (b) 
2x 2xy 7 +=

7. fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft, %

(a) 2 2xy x e cos 3x= (b) 

x2 cot x
y

x
=

8. ;fn
x.......xxy x

∞

=  gks] rks fl¼ dhft, fd 
2dy y

x
dx 1 y log x

=
−

fuEufyf[kr esa ls izR;sd iQyu dk vodyt Kkr dhft,

9. cos(sin) x 10. log(log ) x
x 11. 

( 1) ( 2)

( 3) ( 4)

x x

x x

− −

− − 12. 

1
1

x
x

xx x
x

 + 
  + + 

 

dy

dx
 Kkr dhft,] tc %

13. cos log
2

 
= +  

t
x a t rFkk sin=y a t

14. (cos sin )= θ + θ θx a  rFkk (sin cos )= θ − θ θy a

15. (sin cos )= +t
x e t t  rFkk (sin cos )= −t

y e t t

16. cos 2= t
x e  rFkk sin 2= t

y e

17.
1 

= +  
x a t

t
 rFkk 

1 
= −  

y a t
t

18. ;fn ( sin )= θ − θx a  rFkk (1 cos )= + θy a ] 
3

π
θ =  ij 

dy

dx
 Kkr dhft,A

19. ;fn
2

2

1
=

+

bt
x

t
 rFkk

2

2

(1 )

1

−
=

+

a t
y

t
 gS] rks t = 2 ij 

dy

dx
 Kkr dhft,A

20. ;fn 
3 3sin cos

cos 2 cos 2

t t
x y

t t
= =rFkk , rks fl) dhft, fd cot 3= −

dy
t

dx

21. ;fn 2cos cos 2= θ − θx  rFkk 2sin sin 2= θ − θy  gS] rks fl) dhft, 
3

tan
2

θ 
=   

dy

dx

22. ;fn x = cos t rFkk y = sin t gS, rks 
2

3

π
=t  ij fl) dhft, 

1

3
=

dy

dx
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23. ;fn (cos sin )= +x a t t t  rFkk (sin cos )= −y a t t t  gS, rks 
2

2

d y

dx
 Kkr dhft,A

24. ;fn ( sin )x a= θ − θ rFkk (1 cos )= + θy a  gS] rks 
2

π
θ =  ij 

2

2

d y

dx
 Kkr dhft,A

25. ;fn sin=x a pt  rFkk cos=y b pt  gS] rks t = 0 ij 
2

2

d y

dx
 dk eku Kkr dhft,A

26. ;fn log=x t  rFkk 
1

y
t

=  gS] rks 
2

2

d y

dx
 Kkr dhft,A

27. ;fn (1 cos )= +x a t  rFkk ( sin )= +y a t t  gS] rks 
2

π
=t  ij 

2

2

d y

dx
 dk eku Kkr dhft,A

28. ;fn 2=x at  rFkk 2=y at  gS] rks 
2

2

d y

dx
 Kkr dhft,A

ns[ksa vkius fdruk lh[kk 28.1

1. (a) 5x5e (b) 7x 47e + (c) 2x2e (d)

7
x

2
7

e
2

−
− (e) ( )

2x 2x2 x 1 e ++

2. (a)
x1

e
3

(b)
2 x1

sec x 2 cos x 3 sin x e
2

+ − −

(c) x5cos x 2e− (d) x xe e−−

3. (a)

x 1e

2 x 1

+

+
(b)

2
cot x cos ec x

e
2 cot x

 −
 
  

(c)
2x sin xe [sin x 2x cos x] sin x+

(d) [ ]2x sec x 2 2e sec x 2x sec x tan x+

4. (a) xxe (b) 2x2e sin x(sin x cos x)+

5. (a)

2
2x

2 3/ 2

2x x 2
e

(x 1)

− +

+
(b)

2x 2

2

e [(2x 1)cot x x cosec x]

x

− −

ns[ksa vkius fdruk lh[kk 28.2

1. (a)
2

5cos x
x

− (b) tan x−

2. (a) 
2x 1

e 2x log x
x

 
+ 

 
(b) 

2 2x

2

2x log x 1
.e

x(log x)

−

mÙkjekyk
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3. (a)
cot(log x)

x
(b) secx

(c)
2

2 2 2

2absec x

a b tan x−
(d)

1

x log x

4. (a) 
2 11 3

23 72 2(1 x) (2 x) (x 5) (x 9)
−

+ − + +  2

1 2 2x 3

2(1 x) 3(2 x) 2(x 9)7(x 5)

 
× − + − 

+ − +−  

(b) 

3

2

5 1

24 4

x (1 2x)

(3 4x) (3 7x )

−

+ −
2

1 3 5 7x

2x 1 2x 3 4x 2(3 7x )

 
− − + 

− + −  

ns[ksa vkius fdruk lh[kk 28.3

1.  (a) x5 log5 (b) x x3 log3 4 log 4+ (c) x xcos5 5 log5

2. (a) 2x2x (1 log x)+ (b) 
log x log cos x

(cos x) tan x log x
x

 
− 

 

(c) ( ) ( )sin x sin x
log x cos x log log x

x log x

 
+ 

 

(d) ( )x x
tan x log tan x

sin x cos x

 +  

(e)
32x 2

2

x
(1 x) 2x log(1 x ) 2

1 x

 
+ + + 

+  

(f) 
22(x sin x) x sin x

x (2x cos x)log x
x

+  +
+ + 

  

3. (a) ( )( ) ( )( )cot x x2 2cosec x 1 log tan x tan x log cot x xcosec x tan x cot x− + −

(b) ( ) ( )
1sin xlog x 1 1

2

logsin x
2x log x sin x cot x sin x

1 x

−− − 
+ + 

− 

(c) ( ) [ ]cos xtan x 2tan x
x sec x log x sin x cos x cot x sin x logsin x

x

 
+ + − 

 

(d) ( ) ( ) ( ) ( )2 log xx 1 log log x
x x 1 2log x log x

x

 +
⋅ + +  

 

ns[ksa vkius fdruk lh[kk 28.4

1. (a) ( )5x 4 3 2e 25x 40x 12x+ + (b) ( ){ }5x 2 x 5x 5x25e sec e 1 2e tan e5 +

(c) 3

2 log x 3

x

−
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ns[ksa vkius fdruk lh[kk 28.5

1.
2

3

t
2. cot− θ 3. 2

1
−

t

4. −
a

b
5.

cos 2cos 2

2sin 2 sin

θ − θ

θ − θ
6. cosec θ

b

a

7. 2

2

1−

t

t
8. tan 2− t

ns[ksa vkius fdruk lh[kk 28.6

1.
1

2a
2.

4sec / 2

4

t

a
3.

43
cosec

2100

− θ

4. 2

4− b

a
5. 3cosec 2t

vkb, vH;kl djsa

1. (a) x x(x ) [x 2x log x]+ (b)
x(x) x 1 xx [x log x(log x 1)x ]− + +

2. (a) x logsin xa [logsin x x cot x]log a+

(b) ( )
1cos x 1

2

log sin x
sin x cos x cot x

1 x

−
− 

− 
 − 

(c) 

2x
1

1
x

 
+ 

 

1 1
2x log x

1x
1

x

 
  + −  

  +
  

(d) 3 3
1

4(x 4) 4(x 4)
+ −

− +

3. (a)
2x x 1

cos x log(x)e x tan x 2x 1 log x
x log x

 
⋅ − + + + + 

 

(b) 1 2 sin x 2x

2 1

2 sin x
(sin x) .x e cos x log x 2

x1 x sin x

−

−

 
+ + + 

 − 

4. (a) log x 1
(tan x) 2cosec 2 x log x log tan x

x

 
+ 

 

sin x(cos x) [ sin x tan x+ − cos x log(cos x)]+

(b) tan x 2tan x
x sec x log x

x

 
+ 

 
+ cos x(sin x) [cot x cos x sin x logsin x)]−

5. (a)

4

2

x x 6

(3x 5)

+

+

4 1 6

x 2(x 6) (3x 5)

 
+ − + + 

(b)

2x

2x 2

4e

(e 1)

−

−
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6. (a) x a 1
ea .x [a x log a]− + (b)

2x 2x
e7 (2x 2)log 7+ +

7. (a) 
2 2x 2

x e cos3x 2 3tan3x
x

 + − 
 

(b)
x2 cot x 1

log 2 2cosec2x
2xx

 
− − 

 

9. [ ]cos(sin ) sin log cos cos cotx
x x x x x− + 10. 

log log(log ) 1
(log ) x x

x
x

+ 
  

11.
( 1) ( 2) 1 1 1 1

( 3) ( 4) 1 2 3 4

x x

x x x x x x

− −  + + + − − − − − − 

12.

12 2 2

2 2 2

1 1 1 1 1
log log

1

x
x

x
x x x

x x x x
x x x x x

+   − − +   + + + + +      +      

13. tan t 14. tan θ 15. tan t 16.
log

log

y x

x y

−

17.
x

y
18. 3− 19.

4

3

a

b
20.

3sec

a

θ

θ

21.
1

a
22. 2

b

a

−
23.

1

t
24.

1

a

−

25. 3

1

2at

−
26.

1

t

−
27. –2 28.

1

t
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