
9.1  lexz voyksdu (Overview)

    (i) ,d ,slk lehdj.k ftlesa Lora=k pj (pjksa) osQ lkis{k vkfJr pj osQ vodyt lfEefyr
gksa] vody lehdj.k dgykrk gSA

   (ii) ,d vody lehdj.k ftleas Lora=k pj osQ osQoy ,d pj osQ vkfJr vodyt lfEefyr
gksa ,d lk/kj.k vody lehdj.k (ordinary differential equation) dgykrk gSA ,d
vody lehdj.k ftlesa Lora=k pj osQ ,d ls vf/d pjksa osQ vodyt lfEefyr gksa ,d
vkaf'kd vody lehdj.k (Partial differential equation) dgykrk gSA

  (iii) fdlh vody lehdj.k esa lfEefyr mPpre vodyt dh dksfV ml vody lehdj.k
dh dksfV (order) dgykrh gSA

  (iv) ;fn dksbZ vody lehdj.k vodytksa esa cgqin lehdj.k gS rks ml vody lehdj.k
dh ?kkr ifjHkkf"kr gksrh gSA

   (v) fdlh vody lehdj.k dh ?kkr (;fn ifjHkkf"kr gks) ml vody lehdj.k esa
lfEefyr  mPpre dksfV vodyt dh mPpre ?kkr (osQoy /ukRed iw.kk±d) gksrh gSA

  (vi) ,d fn, gq, vody lehdj.k dks larq"V djus okyk iQyu  ml vody lehdj.k dk
gy dgykrk gSA ,d ,slk gy ftlesa mrus gh LosPN vpj gksa ftruh ml vody
lehdj.k dh dksfV gS] O;kid gy dgykrk gSA LosPN vpjksa ls eqDr gy fof'k"V gy
dgykrk gSA

 (vii) fdlh fn, gq, iQyu ls vody lehdj.k cukus osQ fy, ge ml iQyu dk mÙkjksÙkj
mruh gh ckj vodyu djrs gSa ftrus ml iQyu esa LosPN vpj gksrs gSa vkSj rc LosPN
vpjksa dks foyqIr djrs gSaA

(viii) fdlh oØ oqQy dks fu:fir djus okys vody lehdj.k dh dksfV mruh gh gksrh gS
ftrus ml oØ oqQy osQ laxr lehdj.k esa LosPN vpj gksrs gSaA

  (ix) pj i`FkDdj.kh; fof/ ,sls lehdj.k dks gy djus osQ fy, mi;ksx dh tkrh gS ftlesa
pjksa dks iwjh rjg ls i`Fkd fd;k tk ldrk gS vFkkZr~ x okys in dx  osQ lkFk jgus pkfg,
vkSj  y okys in  dy osQ lkFk jgus pkfg,A

vè;k; 9

vody lehdj.k
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176    iz'u iznf'kZdk

    (x) iQyu F (x, y), n ?kkr okyk le?kkrh; iQyu dgykrk gS ;fn fdlh 'kwU;srj vpj λ  osQ
fy,  F (λx, λy )= λn  F (x, y) gksA

   (xi) ,d vody lehdj.k ftls 
dy

dx
= F (x, y) ;k 

dx

dy
 = G (x, y), tgk¡ F (x, y) vkSj

G (x, y) 'kwU; ?kkr okys le?kkrh; iQyu gS osQ :i esa vfHkO;Dr fd;k tk ldrk gS]
le?kkrh; vody lehdj.k dgykrk gSA

  (xii)
dy

dx
 = F (x, y) izdkj osQ le?kkrh; vody lehdj.k dks gy djus osQ fy, ge y = vx

izfrLFkkfir djrs gSa vkSj 
dx

dy
 = G (x, y) izdkj osQ le?kkrh; vody lehdj.k dks gy

djus osQ fy, x = vy izfrLFkkfir djrs gSaA

 (xiii) 
dy

dx
 + Py = Q osQ :i okyk vody lehdj.k ftlesa P rFkk Q vpj vFkok osQoy x osQ

iQyu gS] izFke dksfV jSf[kd vody lehdj.k dgykrk gSA bl izdkj osQ vody

lehdj.k dk gy  y lekdyu xq.kkad (I.F.) = ( )Q I.F. dx× + C, tgk¡ I.F. (Integrating

Factor) = 
Pdx

e  gS lekdyu xq.kkad fn;k tkrk gSA

 (xiv)  izFke dksfV jSf[kd vody lehdj.k dk nwljk :i 
dx

dy
 + P

1
x = Q

1
 gS tgk¡ P

1
 vkSj Q

1

vpj vFkok osQoy y osQ iQyu gSaA bl izdkj osQ vody lehdj.k dk gy

x (I.F.) = ( )1Q × I.F. dy + C, tgk¡ I.F. = 1P dy
e  gS] }kjk fn;k tkrk gSA

9.2 gy fd, gq, mnkgj.k

y?kq mÙkjh; iz'u (S.A.)

mnkgj.k 1 oØksa osQ oqQy y = Ae2x + B.e–2x osQ fy, vody lehdj.k Kkr dhft,A

gy  y = Ae2x + B.e–2x

dy

dx
 = 2Ae2x – 2 B.e–2x  rFkk

2

2

d y

dx
 = 4Ae2x + 4Be–2x
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vody lehdj.k  177

 bl izdkj
2

2

d y

dx
 = 4y  vFkkZr~,  

2

2

d y

dx
– 4y = 0.

mnkgj.k 2 vody lehdj.k 
dy

dx
= 

y

x
 dk O;kid gy Kkr dhft,A

gy
dy

dx
= 

y

x
⇒  

dy

y
 = 

dx

x
⇒ 

dy

y = 
dx

x 

⇒ log y = log x + log c  ⇒ y = cx

mnkgj.k 3  vody lehdj.k 
dy

dx
= yex, x = 0, y = e esa  y dk eku crk,a tc x = 1

gy  
dy

dx
= yex  ⇒ 

dy

y    =   xe dx      ⇒ logy = ex + c

x = 0 vkSj y = e, j[kus ij gesa loge = e0 + c vFkkZr~ c = 0 ( loge = 1)

izkIr gksrk gSA blfy,  log y = ex

vc blesa x = 1 j[kus ij gesa log y = e vFkkZr~  y = ee izkIr gksrk gSA

mnkgj.k 4 vody lehdj.k 
dy

dx
 + 

y

x
= x2. dks gy dhft,A

gy + P = Q
dy

y
dx

 jSf[kd vody lehdj.k gSA

;gk¡ I.F. = 
1

dx
x = elogx = x   blfy,] fn, x, vody lehdj.k dk gy gS

y.x = 2x x dx , vFkkZr~ yx = 

4

4

x
c+

vr% y = 

3

4

x c

x
+
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178    iz'u iznf'kZdk

mnkgj.k 5 ewy fcanq ls xqtjus okyh ljy js[kkvksa osQ oqQy dk vody lehdj.k Kkr dhft,A

gy  eku yhft, ewy fcanq ls xqtjus okyh ljy js[kkvksa osQ oqQy dk lehdj.k y = mx gSA

blfy, 
dy

dx
= m

m dks foyqIr djus ij gesa  y = 
dy

dx
. x ;k x

dy

dx
 – y = 0 izkIr gksrk gSA

mnkgj.k 6 ,d ry esa lHkh v{kSfrt js[kkvksa dk vody lehdj.k Kkr dhft,A
gy ry esa lHkh v{kSfrt js[kkvksa dk O;kid lehdj.k ax + by = c, gS tgk¡ a ≠ 0 gSA

blfy,]  
dx

a b
dy

+ = 0

iqu% nksuksa i{kksa dk y osQ lkis{k vodyu djus ij gesa

2

2

d x
a

dy
 = 0 ⇒ 

2

2

d x

dy
= 0 izkIr gksrk gS

mnkgj.k 7 ml oØ dk lehdj.k Kkr dhft, ftlosQ ewy fcanq osQ vfrfjDr fdlh vU; fcanq

ij Li'kZ js[kk dh izo.krk 
y

y
x

+  gSA

gy  fn;k gS  
dy y

y
dx x

= +  = 
1

1y
x

  
+  

  

⇒ 
1

1
dy

dx
y x

  
= +  

  

nksuksa i{kksa dk lekdyu djus ij gesa izkIr gksrk gS

logy = x + logx + c  ⇒ log
y

x

  

  
  

= x + c

⇒ 
y

x
= ex + c = ex.ec   ⇒

y

x
= k  ex

⇒ y = kx . ex
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vody lehdj.k  179

nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k 8  fcanq (1] 1) ls xqtjus okys ,d ,sls oØ dk lehdj.k Kkr dhft, ftldk fdlh
fcanq P(x, y) ls oØ osQ vfHkyac dh ewy fcanq ls yacor nwjh P ls x –v{k dh nwjh osQ cjkcj gSA

gy  ekuk P(x, y) ls vfHkyac dk lehdj.k Y – y = ( )
–

X –
dx

x
dy

 vFkkZr~

Y + X
dx

dy
 – 

dx
y x

dy

  
+

  
  

 = 0 ...(1)

blfy, ewy fcanq ls (1) dh yacor~ nwjh

2

1

dx
y x

dy

dx

dy

+

  
+

  
  

...(2)

lkFk gh P dh x-v{k ls nwjh |y| gSA vr%
2

1

dx
y x

dy

dx

dy

+

  

+
  
  

= |y|

⇒ 

2
dx

y x
dy

 
+ 

 
 = 

2

2
1

dx
y

dy

  
  

  +
  
    

  

 ⇒ ( )2 2– 2 0
dx dx

x y xy
dy dy

  
+ =

  

  

 ⇒ 0
dx

dy
=

;k
dx

dy
= 2 2

2

–

xy

y x

fLFkfr I:  
dx

dy
 = 0  ⇒   dx = 0

nksuksa i{kksa dk lekdyu djus ij gesa x = k izkIr gksrk gSA x = 1 j[kus ij k = 1 izkIr gksrk gSA

blfy, oØ dk lehdj.k  x = 1 gSA (;g laHko ugha gS blfy, bldks vLohdkj djrs gSa)
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180    iz'u iznf'kZdk

fLFkfr II:
dx

dy
= 

2 2

2 2

2

2

x y dy y x

dx xyy x

−
   

−
. vc  y = vx, j[kus ij ge izkIr djrs gSa

2 2 2

22

dv v x x
v x

dx vx

−
+ =    ⇒  

2
1

2

dv v
x v

dx v

−
= −  = 

2(1 )

2

v

v

− +

       ⇒  2

2

1

v dx
dv

xv

−
=

+

nksuksa i{kksa dk lekdyu djus ij ge izkIr djrs gSa fd

log (1 + v2) = – logx + logc      ⇒ log (1 + v2) (x) = log c ⇒ (1 + v2) x = c

⇒ x2 + y2 = cx.  vc x = 1 rFkk y = 1 j[kus ij c = 2 izkIr gksrk gSA

blfy, x2 + y2 – 2x = 0 ok¡fNr lehdj.k gSA

mnkgj.k 9 fcanq 1,
4

π  

  
  

 ls tkus okys oØ dk lehdj.k Kkr dhft, ;fn fdlh fcanq P (x, y)

ij oØ dh Li'kZ js[kk dh izo.krk 2
cos

y y

x x
−  gSA

gy  fn, x, izfrca/ osQ vk/kj ij 2
cos

dy y y

dx x x
= − ... (i)

;g ,d le?kkrh; vody lehdj.k gSA blesa y = vx, j[kus ij ge izkIr djrs gSa

v + x 
dv

dx
 = v  – cos2v ⇒

dv
x

dx
 = – cos2v

⇒ sec2v dv = 
dx

x
− ⇒ tan v = – logx + c

⇒ tan  log
y

x c
x

+ = ...(ii)
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vody lehdj.k  181

x = 1 rFkk y = 
4

π
j[kus ij geas  c = 1 izkIr gksrk gSA bl izdkj

tan 
y

x

  

  
  

 + log x = 1 ok¡fNr lehdj.k gSA

mnkgj.k 10 
2 dy

x xy
dx

−  =  1 + cos 
y

x

 
 
 

, x ≠ 0 rFkk tc x = 1 rc y = 
2

π
 gS dks gy dhft,A

gy  fn, x, lehdj.k dks fuEu izdkj ls fy[kk tk ldrk gSA

2 dy
x xy

dx
−  =  2cos2 

2

y

x

 
 
 

, x ≠ 0

⇒  

2

2

1

2cos
2

dy
x xy

dx

y

x

−

=
  

  
  

  ⇒  

2

2

sec
2

1
2

y

dyx
x xy

dx

  

  
    

− =
  
  

nksuksa i{kksa dks x3  ls foHkkftr djus ij gesa izkIr gksrk gS

2

2 3

sec
12

2

y dy
x y

x dx

x x

   
−    

= 
 
 

⇒ 3

1
tan

2

d y

dx x x

    
=    

  
  

nksuksa i{kksa dk lekdyu djus ij

2

1
tan

2 2

y
k

x x

−  
= +  

  

vc x = 1 rFkk  y =  
2

π
 j[kus ij

k = 
3

2
  blfy,] 2

1 3
tan

2 22

y

x x

  
= − +  

  
 ok¡fNr gy gSA
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182    iz'u iznf'kZdk

mnkgj.k 11 crkb, fd lehdj.k xdy – ydx = 2 2
x y+ dx fdl izdkj dk vody lehdj.k

gS rFkk bls gy dhft,A

gy  fn, x, lehdj.k x dy = ( )2 2
x y y dx+ + ,

vFkkZr~]
2 2x y ydy

dx x

+ +
= ... (1)

;g lehdj.k ,d le?kkrh; vody lehdj.k gSA lehdj.k (1) esa  y = vx, j[kus ij

2 2 2x v x vxdv
v x

dx x

+ +
+ = vFkkZr~ 2

1
dv

v x v v
dx

+ = + +

2
1

dv
x v

dx
= + ⇒ 21

dv dx

xv
=

+
... (2)

(2) osQ nksuksa i{kksa dk lekdyu djus ij%

log (v + 21 v+ ) = logx + logc ⇒  v + 21 v+  = cx

⇒    
y

x
 + 

2

2
1

y

x
+  = cx ⇒   y + 2 2x y+  = cx2

oLrqfu"B iz'u  (Objective Type Questions)

mnkgj.k 12 ls 21 rd izR;sd osQ fy, fn, x, pkj fodYiksa esa ls lgh fodYi pqfu,&

mnkgj.k 12 vody lehdj.k
23 2

2
1

dy d y

dx dx

  
+ =   

   
 dh ?kkr gS

(A) 1 (B) 2 (C) 3 (D) 4

gy  lgh mÙkj (B) gSA
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mnkgj.k 13 vody lehdj.k 
22 2

2

2 2
3 log

d y dy d y
x

dxdx dx

  
+ =   

   
 dh ?kkr gS

(A) 1 (B) 2 (C) 3 (D) ifjHkkf"kr ugha gS

gy  lgh mÙkj (D) gSA fn;k x;k vody lehdj.k vodytksa esa cgqin lehdj.k ugha gSA
blfy, bldh ?kkr ifjHkkf"kr ugha gSA

mnkgj.k 14 vody lehdj.k 

2
2 2

2
1

dy d y

dx dx

  
+ =     

  osQ Øe'k% dksfV vkSj ?kkr gSa

(A) 1, 2 (B) 2, 2 (C) 2, 1  (D) 4, 2

gy  lgh mÙkj (C) gSA

mnkgj.k 15 nh xbZ f=kT;k a osQ lHkh o`Ùkksa osQ vody lehdj.k dh dksfV gS

(A) 1 (B) 2 (C) 3 (D) 4

gy  lgh mÙkj (B) gSA ekuk fn, x, o`Ùk oqQy dk lehdj.k  (x – h)2 + (y – k)2 = a2  gSA blesa
nks LosPN vpj h vkSj k gSaA blfy, fn, x, vody lehdj.k dh dksfV 2 gksxhA

mnkgj.k 16 vody lehdj.k 2 . –
dy

x y
dx

= 3 dk gy fdl oqQy dks fu:fir djrk gS\

(A) ljy js[kkvksa (B) o`Ùkksa (C) ijoy;ksa  (D) nh?kZ o`Ùkksa

gy  lgh mÙkj (C) gSA fn, x, lehdj.k dks bl izdkj fy[kk tk ldrk gS

2

3

dy dx

y x
=

+
  ⇒  2log (y + 3) = logx + logc

⇒ (y + 3)2 = cx lgh gS tks ijoy;ksa osQ ,d oqQy dks fu:fir djrk gSA

mnkgj.k 17 vody lehdj.k 
dy

dx
 (x log x) + y = 2logx dk lekdyu xq.kd gS

(A) ex (B) log x (C) log (log x) (D) x
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184    iz'u iznf'kZdk

gy  lgh mÙkj (B) gSA fn, x, lehdj.k dks 
2

log

dy y

dx x x x
+ =  osQ :i esa fy[k ldrs gSaA

blfy, I.F. = 
1

log
dx

x x
e
   =  elog (logx)    =  log x.

mnkgj.k 18 vody lehdj.k 
2

0
dy dy

x y
dx dx

  
− + =  

  

dk ,d gy gS

(A) y = 2 (B) y = 2x   (C) y = 2x – 4 (D) y = 2x2 – 4

gy  lgh mÙkj (C) gSA

mnkgj.k 19 fuEu esa ls dkSu lk x vkSj  y esa le?kkrh; iQyu ugha gSA

(A) x2 + 2xy (B) 2x  – y   (C)  
2cos

y y

x x

  
+  

  
(D) sinx – cosy

gy  lgh mÙkj (D) gSA

mnkgj.k 20 vody lehdj.k 0
dx dy

x y
+ =  dk gy gS

(A) 
1 1

c
x y

+ = (B) logx . logy = c  (C)  xy = c (D) x + y = c

gy  lgh mÙkj (C) gSA fn, x, lehdj.k ls gesa logx + logy = logc izkIr gksrk gS ftlls
xy = c feyrk gSA

mnkgj.k 21 vody lehdj.k 22
dy

x y x
dx

+ =  dk gy gS

(A) 

2

2
4

x c
y

x

+
= (B) 

2

4

x
y c= +  (C)  

4

2

x c
y

x

+
= (D) 

4

2
4

x c
y

x

+
=

gy lgh mÙkj (D) gSA  I.F. = 2
2

2log log 2
dx

x xxe e e x
 

= = =
. blfy, bldk gy gS

y . x2 = 

4
2

.
4

x
x xdx k= + , vFkkZr~  y = 

4

24

x c

x

+
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mnkgj.k 22 fuEufyf[kr esa fjDr LFkkuksa dks Hkfj,&

    (i) ijoy;ksa  y2 = 4ax osQ oqQy dks fu:fir djus okys vody lehdj.k dh dksfV
.................. gSA

   (ii) vody lehdj.k 

23 2

2
0

dy d y

dx dx

  
+ =  

   
 dh ?kkr  .................. gSA

  (iii) vody lehdj.k tan x dx + tan y dy = 0 osQ fof'k"V gy esa LosPN vpjksa dh la[;k
.................. gSA

  (iv) F (x, y) = 
2 2x y y

x

+ +
  dk ?kkr ..................gSA

   (v)  vody lehdj.k dx

dy
=

2 2log

log

x
x x

y

x
xy

y

  
−

  
  

  

  
  

 dks gy djus osQ fy, mi;qDr izfrLFkkiu

................. gSA

  (vi) vody lehdj.k dy
x y

dx
−  = sinx dk lekdyu x.kd (I.F.)  ............... gSA

 (vii) vody lehdj.k x ydy
e

dx

−=  dk O;kid gy ................... gSA

(viii) vody lehdj.k 1
dy y

dx x
+ =   dk O;kid gy ................... gSA

  (ix) oØksa osQ oqQy y = A sinx + B cosx is dks fu:fir djus okyk vody lehdj.k
.......................gSA

   (x) tc 
2

1 ( 0)
x

e y dx
x

dyx x

− 
− = ≠  

 
dks P Q

dy
y

dx
+ = , osQ :i esa fy[krs gSa rc

P =  ................ gSA

gy

    (i) ,d_ LosPN vpj osQoy a gSA
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186    iz'u iznf'kZdk

   (ii) nks_ D;ksafd lcls vf/d dksfV osQ vodyt dh ?kkr nks gSA
  (iii) 'kwU;_ fdlh vody lehdj.k osQ fof'k"V gy esa dksbZ Hkh LosPN vpj ugha gksrk gSA
  (iv) 'kwU;
   (v) x = vy

  (vi)
1

x
; fn, x, vody lehdj.k dks  

sindy y x

dx x x
− =  :i esa fy[k ldrs gSa vkSj blfy,

I.F. = 
1

dx
xe

−  = e–logx =
1

x
.

 (vii) ey = ex + c fn, x, lehdj.k ls eydy = exdx izkIr gksrk gSA

(viii) xy = 

2

2

x
c+ ; I.F. = 

1
dx

xe
  = elogx = x rFkk gy y . x = .1x dx = 

2

C
2

x
+  gSA

  (ix)

2

2
0;

d y
y

dx
+ = fn, x, iQyu dks x osQ lkis{k mÙkjksÙkj vodyu djus ij gesa izkIr gksrk gS

dy

dx
 = Acosx – Bsinx vkSj  

2

2

d y

dx
 = –Asinx – Bcosx

⇒

2

2

d y

dx
 + y = 0 vody lehdj.k gSA

   (x)
1

x
; fn, x, lehdj.k dks

dy

dx
 = 

–2 x
e y

x x
− vFkkZr~

dy

dx
 + 

y

x
 = 

–2 x
e

x
 izdkj ls fy[k ldrs gSaA

;g 
dy

dx
 + Py = Q izdkj dk vody lehdj.k gSA

mnkgj.k 23 crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR; gSa&
    (i) nh?kZ o`Ùkksa ftudk osaQnz ewy fcanq ij rFkk ukfHk;k¡ x-v{k ij gSa dks fu:fir djus okys

vody lehdj.k dh dksfV 2 gSA

   (ii) vody lehdj.k 
2

2
1

d y

dx
+ = x + 

dy

dx
 dh ?kkr ifjHkkf"kr ugha gSA
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  (iii) 5
dy

y
dx

+ =  ,d P Q
dy

y
dx

+ =  izdkj dk vody lehdj.k gS ijarq bls pj ìFkDdj.kh;

fof/ ls Hkh gy dj ldrs gSaA

  (iv) F(x, y) = 

cos

cos

y
y x

x

y
x

x

 
+ 

 
 
 
 

le?kkrh; iQyu ugha gSA

   (v) F(x, y) = 

2 2x y

x y

+

−
 dksfV 1 dk le?kkrh; iQyu gSA

  (vi) vody lehdj.k cos
dy

y x
dx

− =  dk lekdyu xq.kd ex gSA

 (vii) vody lehdj.k x(1 + y2)dx + y (1 + x2)dy = 0 dk O;kid gy (1 + x2) (1 + y2) = k gSA

(viii) vody lehdj.k sec
dy

y x
dx

+ = tanx dk O;kid gy y (secx – tanx) = secx – tanx + x + k gSA

  (ix) vody lehdj.k y2 2
1 0

dy
y

dx
+ + =  dk ,d gy x + y = tan–1y gSA

   (x) vody lehdj.k 
2

2

2

d y dy
x xy x

dxdx
− + =  dk ,d fof'k"V gy y = x gSA

gy

    (i) lR;_ D;ksafd fn, x, oqQy dks fu:fir djus okyk lehdj.k 
2 2

2 2
1

x y

a b
+ =  gS ftlesa nks

LosPN vpj gSaA

   (ii) lR;_ D;ksafd ;g vius vodytksa esa cgqin lehdj.k ugha gSA

  (iii) lR;_

  (iv) lR;_ D;ksafd  f ( λx, λy) = λ° f (x, y)
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   (v) lR;_ D;ksafd  f ( λx, λy) = λ1 f (x, y)

  (vi) vlR;_ D;ksafd I.F = 1 –dx x
e e

− =

 (vii) lR;_ D;ksafd fn, x, lehdj.k dks fuEu izdkj fy[k ldrs gSa

2 2

2 2

1 1

x y
dx dy

x y

−
=

+ +

⇒ log (1 + x2) = – log (1 + y2) + log k

⇒ (1 + x2) (1 + y2) = k

(viii) vlR;_ D;ksafd I.F. =  sec log(sec tan )xdx x x
e e

+ = =  secx + tanx, blfy, gy gS

y (secx  + tanx) = (sec tan ) tanx x xdx+ = ( )2
sec  tan  + sec 1x x x dx−

=  secx + tanx – x +k

  (ix) lR;_  x + y = tan–1y   ⇒
2

1
1

1

dy dy

dx dxy
+ =

+

⇒ 
2

1
– 1 1

1

dy

dx y

 
= 

+ 
, vFkkZr~, 

2

2

(1 )dy y

dx y

− +
=  tks fn, x, lehdj.k

   (x) vlR;] D;ksafd y = x, fn, x, lehdj.k dks larq"V ugha djrk gSA

9.3  iz'ukoyh

y?kq mÙkjh; iz'u Short Answer (SA)

1. 2
y xdy

dx

−= dk gy Kkr dhft,

2. ,d ry esa lHkh js[kk,¡ tks mQèokZ/j ugha gSa osQ fy, vody lehdj.k Kkr dhft,A

3. fn;k gS fd  
2 ydy

e
dx

−=  vkSj tc x = 5  rc  y = 0 gSA tc y = 3 gS rc x dk eku

Kkr dhft,A

21/04/2018



vody lehdj.k  189

  4. vody lehdj.k  (x2 – 1) 
dy

dx
 + 2xy = 2

1

1x −
 dks gy dhft,A

  5. vody lehdj.k 2
dy

xy y
dx

+ = dks gy dhft,A

  6.
mxdy

ay e
dx

+ = dk O;kid gy Kkr dhft,A

  7. vody lehdj.k 1 x ydy
e

dx

++ = dks gy dhft,A

  8. ydx – xdy = x2ydx dks gy dhft,A

  9. vody lehdj.k 
dy

dx
= 1 + x + y2 + xy2, dks gy dhft, tc y = 0, x = 0

10. (x + 2y3) 
dy

dx
= y dk O;kid gy Kkr dhft,A

11. ;fn  y (x) lehdj.k 
2 sin

1

x dy

y dx

  +

  
+  

= – cosx dk gy gS vkSj  y (0) = 1, gS rc 
2

y
π  

  
  

dk eku Kkr dhft,A

12. ;fn (1 + t) 
dy

dt
– ty = 1 dk  y(t) ,d gy gS vkSj  y (0) = – 1 gS rks fn[kkb, fd

y (1) = –
1

2

13. og vody lehdj.k Kkr dhft, ftldk O;kid gy y = (sin–1x)2 + Acos–1x + B gS
tgk¡ A vkSj B LosPN vpj gaSA

14. mu lHkh o`Ùkksa osQ lehdj.k dk vody lehdj.k Kkr dhft, tks ewy fcanq ls gksdj tkrs
gSa rFkk osaQnz y-v{k ij fLFkr gSA

15. ml oØ dk lehdj.k Kkr dhft, tks ewy fcanq ls gksdj tkrk gS vkSj vody lehdj.k

2 2
(1 ) 2 4

dy
x xy x

dx
+ + = dks larq"V djrk gSA

16. x2
dy

dx
 = x2 + xy + y2 dks gy dhft,A
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17. vody lehdj.k (1 + y2) + (x – etan–1y)
dy

dx
 = 0 dk O;kid gy Kkr dhft,A

18. y2dx + (x2 – xy + y2) dy = 0 dk O;kid gy Kkr dhft,A
19. (x + y) (dx – dy) = dx + dy dks gy dhft,A  [laosQr % dx  vkSj  dy dks i`Fkd djus osQ

i'pkr  x + y = z jf[k, ]

20. 2 (y + 3) – xy 
dy

dx
= 0 dks gy dhft, tcfd y (1) = – 2 fn;k gSA

21. vody lehdj.k  dy = cosx (2 – y cosecx) dx  dks gy dhft,] fn;k gS fd 
2

x
π

=  rc

y = 2 gSA
22. Ax2 + By2 = 1 ls A  vkSj B dks foyqIr djosQ vody lehdj.k cukb,A
23. vody lehdj.k (1 + y2) tan–1x dx + 2y (1 + x2) dy = 0 dks gy dhft,A
24. osQanz (1, 2) okys lHkh ldsanzh o`Ùkksa osQ oqQy dk vody lehdj.k Kkr dhft,A

nh?kZ mÙkjh; iz'u Long  Answer (L.A.)

25. ( )
d

y xy
dx

+  = x (sinx + logx) dks gy dhft,A

26. (1 + tany) (dx – dy) + 2xdy = 0 dk O;kid gy Kkr dhft,A

27.
dy

dx
 = cos(x + y) + sin (x + y) dks gy dhft, [laosQr : x + y = z jf[k,]

28. 3 sin 2
dy

y x
dx

− =  dk O;kid gy Kkr dhft,A

29. fcanq (2] 1) ls tkus okys ml oØ dk lehdj.k Kkr dhft, ftldk fdlh Hkh fcanq   (x,

y)  ij Li'kZ js[kk dh izo.krk 
2 2

2

x y

xy

+
gSA

30. fcanq (1, 0) ls tkus okys ml oØ dk lehdj.k Kkr dhft, ftlosQ fdlh Hkh fcanq

(x, y) ij Li'kZ js[kk dh izo.krk 2

1y

x x

−

+
 gSA

31. ewy fcanq ls xqtjus okys oØ dk lehdj.k Kkr dhft, ;fn bl oØ osQ fdlh fcanq
(x, y) ij Li'kZ js[kk dh izo.krk bl fcanq osQ x funsZ'kkad (Hkqt) rFkk y  funsZ'kkad (dksfV)
osQ varj osQ oxZ osQ cjkcj gSA
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32. fcanq (1, 1) ls xqtjus okys ml oØ dk lehdj.k Kkr dhft, ftlosQ fdlh fcanq
P (x, y) ls [khaph xbZ Li'kZ js[kk] funsZ'kkad v{kksa ls A vkSj B  ij bl izdkj feyrh gS fd
AB dk eè; fcanq P gSA

33.
dy

x y
dx

=  (log y – log x + 1) dks gy dhft,A

oLrqfu"B iz'u  (Objective type)

iz'u 34 ls 75 rd (M.C.Q) izR;sd osQ fy, fn, x, pkj fodYiksa esa ls lgh mÙkj pqfu,&

34. vody lehdj.k 

2 22

2
sin

d y dy dy
x

dx dxdx

     
+ =     
    

dh ?kkr gS

(A) 1 (B) 2 (C) 3 (D) ifjHkkf"kr ugha gS

35. vody lehdj.k  

3
2 22

2
1

dy d y

dx dx

  
+ =  
   

dh ?kkr gS

(A) 4 (B) 
3

2
(C) ifjHkkf"kr ugha (D) 2

36. vody lehdj.k 

1
12

4
5

2
+ 0

d y dy
x

dxdx

  
+ =  

  
, osQ dksfV vkSj ?kkr Øe'k% gSa

(A) 2 vkSj ifjHkkf"kr ugha  (B) 2 vkSj 2 (C) 2 vkSj 3  (D) 3 vkSj 3

37. ;fn y = e–x (Acosx + Bsinx), rc y ,d gy gS

(A) 

2

2
2 0

d y dy

dxdx
+ = (B) 

2

2
2 2 0

d y dy
y

dxdx
− + =

(C) 

2

2
2 2 0

d y dy
y

dxdx
+ + = (D) 

2

2
2 0

d y
y

dx
+ =

38.  y = A cos αx + Bsin αx, tgk¡  A vkSj B LosN vpj gaS osQ fy, vody lehdj.k gS

(A) 

2
2

2
0

d y
y

dx
−α = (B) 

2
2

2
0

d y
y

dx
+α =

(C) 

2

2
0

d y
y

dx
+α = (D) 

2

2
0

d y
y

dx
−α =
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39. vody lehdj.k xdy – ydx = 0 dk gy fu:fir djrk gS ,d
(A) ledks.kh; vfrijoy; (rectangular hyperbola)
(B) ijoy; ftldk 'kh"kZ ewy facanq ij gS
(C) ewy fcanq ls gksdj tkus okyh ljy js[kk
(D) o`Ùk ftldk osQanz ewy fcanq ij gS

40. vody lehdj.k cosx 
dy

dx
+ ysinx = 1 dk lekdyu xq.kd gSA

(A) cosx (B) tanx (C) secx  (D) sinx

41. vody lehdj.k tany sec2x dx + tanx sec2ydy = 0 dk gy gSA

(A) tanx + tany = k (B) tanx – tany = k

(C) 
tan

tan

x
k

y
= (D)  tanx . tany = k

42. y = Ax + A3 }kjk fu:fir oØksa osQ oqQy osQ vody lehdj.k dh ?kkr gS

(A) 1 (B) 2 (C) 3  (D) 4

43.
xdy

dx
– y = x4 – 3x dk lekdyu xq.kd gS :

(A) x (B) logx (C) 
1

x
(D) – x

44. 1
dy

y
dx

− =  dk gy tc]  y (0) = 1 gS

(A) xy  = – ex (B) xy  = – e–x (C) xy  = – 1 (D) y  = 2 ex – 1

45.
1

1

dy y

dx x

+
=

−
 ] tc  y (1) = 2 gS osQ gyksa dh la[;k gSA

(A) dksbZ ugha (B) ,d (C) nks (D) vuar
46. fuEu ls dkSu lk vody lehdj.k dksfV 2 dk gS\

(A) (y′)2 + x = y2 (B) y′y′′ + y = sinx

(C) y′′′ + (y′′)2 + y = 0 (D) y′ =  y2
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47. vody lehdj.k (1 – x2) 1
dy

xy
dx

− =  dk lekdyu xq.kd gS

(A) – x (B) 21

x

x+
(C) 21 x−     (D) 

1

2
log (1 – x2)

48. tan–1 x + tan–1 y = c fdl vody lehdj.k dk O;kid gy gS\

(A) 

2

2

1

1

dy y

dx x

+
=

+
(B) 

2

2

1

1

dy x

dx y

+
=

+

(C) (1 + x2) dy + (1 + y2) dx = 0 (D) (1 + x2) dx + (1 + y2) dy = 0

49. vody lehdj.k  y 
dy

dx
+ x = c fu:fir djrk gS

(A) vfrijoy; osQ oqQy dks (B) ijoy; osQ oqQy dks
(C) nh?kZ o`Ùkksa osQ oqQy dks (D) o`Ùkksa osQ oqQy dks

50. ex cosy dx – ex siny dy = 0 dk O;kid gy gS
(A) ex cosy = k (B) ex siny = k

(C) ex  = k cosy (D) ex  = k siny

51. vody lehdj.k  

32
5

2
6 0

d y dy
y

dxdx

 
+ + = 
 

 dh ?kkr gS

(A) 1 (B) 2 (C) 3    (D) 5

52.
–

(0) 0
xdy

y e y
dx

+ = =tc  dk gy gS

(A) y = ex (x – 1) (B) y = xe–x

(C) y = xe–x + 1 (D) y = (x + 1)e–x

53. vody lehdj.k  tan – sec 0
dy

y x x
dx

+ =  dk lekdyu xq.kd gS

(A) cosx (B) secx (C) ecosx    (D) esecx

54. vody lehdj.k 
2

2

1

1

dy y

dx x

+
=

+
dk gy gS

(A) y = tan–1x (B) y – x = k (1 + xy)

(C) x = tan–1y (D) tan (xy) = k
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55. vody lehdj.k  
1dy y

y
dx x

+
+ =  dk lekdyu xq.kd gS

(A) x

x

e
(B) 

xe

x
(C) xex (D) ex

56. y = aemx + be–mx fuEu esa ls fdl vody lehdj.k dks larq"V djrk gS

(A) 0
dy

my
dx

+ = (B) 0
dy

my
dx

− =   (C) 

2
2

2
0

d y
m y

dx
− =   (D) 

2
2

2
0

d y
m y

dx
+ =

57. vody lehdj.k cosx siny dx + sinx cosy dy = 0 dk gy gS

(A) 
sin

sin

x
c

y
= (B) sinx siny = c

(C) sinx + siny = c (D) cosx cosy = c

58.
dy

x
dx

+ y = ex dk gy gS

(A) y = 

xe k

x x
+ (B) y = xex + cx   (C) y = xex + k   (D) x = 

y
e k

y y
+

59. oØ oqQy x2 + y2 – 2ay = 0, tgk¡ a ,d LosPN vpj gS dk vody lehdj.k gS

(A) (x2 – y2)  
dy

dx
= 2xy (B) 2 (x2 + y2)  

dy

dx
= xy

(C) 2 (x2 – y2)  
dy

dx
= xy (D) (x2 + y2) 

dy

dx
 = 2xy

60. oØ oqQy  y = Ax + A3 ml vody lehdj.k osQ rnuq:ih (laxr) gS ftldh dksfV gS
(A) 3 (B) 2 (C) 1 (D) ifjHkkf"kr ugha gS

61.
dy

dx
 = 2x 

2x y
e

−
 dk O;kid gy gS

(A) 
2x y

e
−

= c (B) e–y + 
2x

e = c  (C) ey =  
2x

e + c  (D) 
2x

e + y = c

62. og oØ ftlosQ fy, fdlh fcanq ij Li'kZ js[kk dh izo.krk ml fcanq osQ x&v{k (Hkqt) rFkk
y&v{k (dksfV) osQ vuqikr osQ cjkcj gS og gS

(A) nh?kZ o`Ùk (B) ijoy; (C) o`Ùk (D) ledks.kh; vfrijoy;
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63. vody lehdj.k 
2

2

x
dy

e
dx

= + xy dk O;kid gy gS

(A) 

2

2

x

y ce

−

= (B) 

2

2

x

y ce= (C) 

2

2( )

x

y x c e= +        (D) 

2

2( )

x

y c x e= −

64. lehdj.k  (2y – 1) dx – (2x + 3)dy = 0 dk gy gS

(A) 
2 1

2 3

x
k

y

−
=

+
(B) 

2 1

2 3

y
k

x

+
=

−
  (C) 

2 3

2 1

x
k

y

+
=

−
          (D) 

2 1

2 1

x
k

y

−
=

−

65. vody lehdj.k ftldk ,d gy  y = acosx + bsinx gS

(A) 

2

2

d y

dx
+ y = 0 (B) 

2

2

d y

dx
– y = 0

(C) 

2

2

d y

dx
+ (a + b) y = 0 (D) 

2

2

d y

dx
+ (a – b) y = 0

66.
dy

dx
+ y = e–x, y (0) = 0 dk gy gS

(A) y = e–x (x – 1)  (B) y =  xex (C) y = xe–x  + 1   (D) y =  xe–x

67. vody lehdj.k  

2 43 2
4

3 2
3 2

d y d y dy
y

dxdx dx

    
− + =    

    
dh dksfV rFkk ?kkr Øe'k: gS

(A) 1, 4 (B) 3, 4 (C) 2, 1 (D) 3, 2

68. vody lehdj.k 

2 2

2
1

dy d y

dx dx

  
+ =  
   

dh dksfV rFkk ?kkr Øe'k: gS

(A) 2,
3

2
(B) 2, 3 (C) 2, 1 (D) 3, 4

69. oØ oqQy  y2 = 4a (x + a) dk vody lehdj.k gS

(A) 
2

4
dy dy

y x
dx dx

 
= + 

 
(B) 2 4

dy
y a

dx
=

(C) 

22

2
0

d y dy
y

dxdx

  
+ =  

  
(D) 

2

2 –
dy dy

x y y
dx dx

 
+  

 
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70.

2

2
2 0

d y dy
y

dxdx
− + =  dk fuEu esa ls dkSu lk O;kid gy gS

(A) y = (Ax + B)ex (B) y = (Ax + B)e–x

(C) y = Aex + Be–x (D) y = Acosx + Bsinx

71. tan sec
dy

y x x
dx

+ =  O;kid gy gS

(A) y secx = tanx + c (B) y tanx = secx + c

(C) tanx = y tanx + c (D) x secx = tany + c

72. vody lehdj.k sin
dy y

x
dx x

+ =  dk gy gS

(A) x (y + cosx) = sinx + c (B) x (y – cosx) = sinx + c

(C) xy cosx  = sinx + c (D) x (y + cosx)  = cosx + c

73. vody lehdj.k (ex + 1) ydy = (y + 1) exdx dk O;kikd gy gS
(A) (y + 1) = k (ex + 1) (B) y + 1 = ex + 1 + k

(C) y = log {k (y + 1) (ex + 1)} (D) 
1

log
1

x
e

y k
y

  +
= +  

+
  

74. vody lehdj.k  
dy

dx
= ex–y + x2 e–y dk gy gS

(A) y = ex–y – x2 e–y + c (B) ey – ex = 

3

3

x
+ c

(C) ex + ey = 

3

3

x
+ c (D) ex – ey = 

3

3

x
+ c

75. vody lehdj.k  2 2 2

2 1

1 (1 )

dy xy

dx x x
+ =

+ +
dk gy gS

(A) y (1 + x2) = c + tan–1x (B)  2
1

y

x+
= c + tan–1x

(C) y log (1 + x2) = c + tan–1x (D)  y (1 + x2) = c + sin–1x

76.   uhps fn, x, iz'uksa  (i ls xi rd) esa fjDr LFkku Hkfj,&

(i) vody lehdj.k  

2

2
0

dy

dx
d y

e
dx

+ =  dh ?kkr  ................ gSA
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   (ii) vody lehdj.k  

2

1
dy

x
dx

  
+ =  

  
dh ?kkr  ................ gSA

  (iii) dksfV rhu osQ vody lehdj.k osQ O;kid gy esa LosPN vpjksa dh la[;k
................ gSA

  (iv)
1

log

dy y

dx x x x
+ =   bl  ................  izdkj dk lehdj.k gSA

   (v) 1 1P Q
dx

y
dy

+ = izdkj osQ vody lehdj.k dk O;kid gy ................ gSA

  (vi) vody lehdj.k  
2

2
xdy

y x
dx

+ =  dk gy  ................ gSA

 (vii) (1 + x2) 
dy

dx
+2xy – 4x2 = 0 dk gy  ................ gSA

(viii) vody lehdj.k  ydx + (x + xy)dy = 0 dk gy  ................ gSA

  (ix)
dy

y
dx

+ = sinx dk O;kid gy  ................ gSA

   (x) vody lehdj.k  coty dx = xdy dk gy  ................ gSA

  (xi)
1dy y

y
dx x

+
+ = dk lekdyu xq.kd  ................ gSA

77. crkb, fd fn, x, dFku lR; gSa ;k vlR; gSa\

    (i) vody lehdj.k 1 1Q
dx

p x
dy

+ =  osQ lekdyu xq.kd dks 1p dy
e  ls fy[kk

tkrk gSA

   (ii) 1 1Q
dx

p x
dy

+ =  izdkj osQ vody lehdj.k osQ gy dks

 x (I.F.) = 1(I.F) Q dy×  }kjk fn;k tkrk gSA

  (iii) ( , )
dy

f x y
dx

= , tgk¡  f (x, y) ,d 'kwU; ?kkr okyk le?kkrh; iQyu gS] dks gy

djus osQ fy, lgh izfrLFkkiu y = vx  gSA
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  (iv) ( , )
dx

g x y
dy

=  tgk¡ g (x, y) ,d 'kwU; ?kkr okyk le?kkrh; iQyu gS] izdkj osQ

vody lehdj.k dks gy djus osQ fy, lgh izfrLFkkiu x = vy gSA

   (v) f}rh; dksfV osQ vody lehdj.k osQ fof'k"V gy esa LosPN vpjksa dh la[;k
nks gksrh gSA

  (vi) o`Ùkksa osQ oqQy x2 + (y – a)2 = a2 dks fu:fir djus okys vody lehdj.k dh
dksfV nks gksxhA

 (vii)

1

3dy y

dx x

  
=   

  
 dk gy  

2

3y – 
2

3x
= c gSA

(viii) oØksa osQ oqQy  y = ex (Acosx + Bsinx) dks fu:fir djus okyk vody

lehdj.k 
2

2
– 2 2 0

d y dy
y

dxdx
+ = gSA

  (ix) vody lehdj.k  
2dy x y

dx x

+
=  dk gy  x + y = kx2 gSA

   (x) tan
xdy y

y x
dx x

= + dk gy sin
y

cx
x

  
=  

  
 gSA

  (xi) ,d ry esa lHkh v{kSfrt (js[kk,¡ tks {kSfrt ugha gSa) ljy js[kkvksa dk vody

lehdj.k 
2

2
0

d x

dy
= gSA
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