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DIFFERENTIAL EQUATIONS

Very Short Answer Questions

Soro Do) 8odo Ao 9)S Henoersd oStes SEdes 0 Jeer) JodASW
B8N O TR Dodw
S)Teo 38800 X +y’=a’--—(1), a Io°Wd.
S80S0 Josr
2x+2y.y; =0.

= x+y.y1 = 0.

DO Joeen0=1

d?y 2

—5 =Py
2. dX2

. 93%0% 3088 é@f)?&';":)& 300030 BBHA J LN [HHdW
Ans. 818D = 1, D J5°es0= 2

3,2 2
(d—é’j —3(ﬂj —e¥ =4
3 dx dx

. 03503 SEBE HOIJrEwd) BN SEAB J SR HoBD

DB Joeer0=3, HONN =2

2
3. xY2 d—g
dx

1/3
J +xB§—y+y:O 98576302, SEXKS 1
X

&

6/5
2 3
5. (%{&j J =6y . oS50D LB SOITET) DO FEA D EHF KB
6/5
d?y dyj3
Sol. |—2+ —L =6
° {dx2 (dx y

Ay (dy )
i.e. y+(&j =(6y)

DB Vees0=2, SBRY =1
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808 o3%0S S8BT B JGoSod

6. V1-x2dy++1-y?dx =0.
Sol. V1-x2dy ++/1-y?dx =0
\/1—x2dy:— 1—y2dx

3B IdrEeso Ids

J' J' dx

/ J1-x2
sinly = —sin™x + ¢

3DS JAWEBE0 BY), F .

sinx + siny = Cy8Y,& C B o°3.

7. Y_2%
dx x

S|ﬂ_a jﬂ: %
dx X y X

350 JdEoSo Iosor

logc+logy =2logx
logcy =log X2

3OS JWEBE0 BWE) ¢S

Cy = X g8, C B8 o°3.

8. xdy-ydx = x2 +y 2ax %o F(yj % ErB08°8 S3060y S50
X

Sol. x [y — ydx = +/x? +y2dx

xﬂ—y= x% +y? :x%=y+\/x2+y2
X

dx
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+
2

x|<

9. (x—yTan_ldex+xtan Y ay=0% F(VJ % BrH06°8 53760y 50
X

X

Sol. (x—yTan'ldex+xtan 1ydy 0
xtan_l(Xde=—(x—ytan yjdx
X

tan-l(1jﬂ=_(1_ztan—lzj
X ) dx X X

10. x y =y(logy —logx +1) % F(Xj:ﬂ EB0S°8 SoeBoySn
dx X/) dx

Sol. x Y - y(logy —logx +1)
dx

dy y(Iog y +1j
dx X

11.  $08 o3%03 sWBero  JGoSod

dy __12x+5y-9
dx 5x +2y -4

Sol. 3dys 38Bes0 B0

b=-5,a=5=b=-a
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(5x + 2y — 4)dy = —(12x + 5y — 9)dx
(5x + 2y —4)dy + (12x + 5y —9)dx =0
5(x dy+y dx) + 2y dy—4 dy+12x dx -9 dx =0

350 JdEoSo Idsor

5Xy + Y — 4y + 6X — 9x = C.

5 dy _ -3x-2y+5
©dx  2x+3y+5
Sol.gdys 3d88es0 o b=-2,a=2=>b=-a
(2x + 3y + 5)dy = (-3x — 2y + 5)dx
2x dy + 3y dy + 5dy = —3x dx —2y dx + 5 dx
2xdy +3ydy +5dy + 3xdx -2y dx+5dx =0
3B IdrEeso Josr
32,32
2Xy+—y“+—x“+5y-5x=c
y 2y 5 y
Axy +3y? +3x? -10x +10y = 2c =C'
30y 380 Bw¥, IS 4xy + 3(¢ +y) — 10(x —y) = C.
3 ﬂ=—3x—2y+5
" dx  2x+3y-5
Sol.ﬂ=—_3x_2y+5
dx 2x+3y-5

Hereb=-2,4=2,b=-4

(2x + 3y — 5)dy = (—-3x — 2y + 5)dx

= 2(x dy+y dx) + (3y = 5)dy + (3x —5)dx =0
=2dxy+ (3y—-5)dy + (3x-5)dx=0

JBoDYo° Jdr¥edo Jdsr

2j d(xy) +j(3y—5)dy+j(3x ~5)dx =0
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2 2
= 2xy+3L -5y +3% —5x =S
2 2 2

(or)3x2 +4xy + 3y2 -10x-10y =c

30D JWEB8E0 B0E), D

4. 2(x—3y+1)%=4x—2y+1
X

Sol. (2x — 6y + 2)dy = (4x — 2y + 1)dx
(2x -6y +2)dy — (4x -2y + 1)dx =0
2xdy+ydx)—6ydy+2dy—4xdx—dx=0

3B IdrEeso Idse

2Xy —3Y —2¥ + 2y —x = C.

dy _x-y+2
dx x+y-1

Sol.b=-1,a=a=>b=-4d
(x+y—=1)dy = (x -y + 2)dx
x+y—-1)dy—-(x—y+2)dx=0
(xdy+ydx)+ydy—dy—-xdx—2dx=0

JBIRYo° Jdr¥edo Jdse

2 2
y© X
Xy+-——-—=-y-2X=¢C
y 5 5 y

2xy+y2—x2—2y—4x:ZC:c'

dy _2x-y+1
dx x+2y-3

Sol.b=-1,4=1=b=-d
(x+2y—-3)dy =(2x —y + 1)dx
(x+2y—-3)dy—(2x—y +1)dx=0
(xdy+ydx)+2ydy—3dy—2xdx—-dx=0
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3B IdrEeso Iosne

xy +y =X —-3x—x=¢C

12, 8§00 eS80 SWESerod LF. ER0 050
1. xﬂ—y:2x23ec22x
dx

Sol. xﬂ—y = 2x? sec? 2x
dx

d—X—ly=2xsec2 2xwhich is lineariny .
dy x

|,|:,:er°'X =I—£Iogx — 109X — og(Ux) _1
X X
e

2. y%—x:Zy3
dy
dx _ 3 dx 1 _ 2 (g . -
Sol.y—-x=2y° = —-=x=2y? 38 xS D§50°80% 58850
dy dy y
d j_idy 1
IE=eP¥ =g v —gloay = gogwy) - 1
y
3. xﬂ—y:2xzsec22x
dx
Sol. xﬂ—y:ZXZSec2 2X
dx
dX 1 - 2 ( v “,
@—;y—ZXSBC 2X 38y S DEHTrAA SDEEH0
IF.= el P :j—llogx = 709X = dogwx) = 1
. X X
dx 3
4. Yy—-X=2y
dy
dx A3 dx 1 ) (Nt y
Sol. y@—x—Zy = @—gx—Zy 38 x & DEHrHS I8 BI»

y
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Short Answer Questions

L RS SFDD JB Jopgey  FoRod gNd ITe $renow IWEBET wXKe0mT
53y o380l SEBErR) oree) o

). y=c(x-c)’;(c)

y=o{x=c)' ~====~(1)
Diff. w.r.t x,
y, =c.2(x-c)---—(2)
@) _ y_x-c
2) 'y, 2
:x—czﬂ and c:x-g
Y1 Yi
(1) oG
2v\( 2y Y
y=(X-—yJ(—yj =y’ =4y(xy, - 2y)
Vi )\ %

if) xy=ae*+be™;(a,b)

xy = ae* +be™ - - (1)
x Sy eS%osIn Iohm

y+Xy, =ae* —be™ ---(2)
y; Ty, +xy, =ae‘+be™* =xy
U2y, +xy, =Xy

335°58y3 @I%ed SEs0
iii) y=(a+bx)e*;(ab)
y=(a+bx)e*---(1)

Diff.w.r.t X,
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=y, =k(a+bx)e* +be®
=y, =ky +be* --~(2)

Diff.w.r.t. x,

=y, = ky, + kbe”
=Y, :ky1+k(y1_ky)

=y, =2ky, —k’y 335°58y5 eS80 3D¥de0
iv) y=acos(nx+b);(a,b)

Ans. y,+n’y=0

2. x—a)+(y-bf=r" )& Senoerdd a, b RO Jogges  woreomr 53y @SES
JEBETR) T 0

Sol. (x—4&) +(y—bf=r? ...(1)
x 8)L ®I380I50 dasore

2(x—a)+2(y—b)%= ... (2)

x S)A s Do  eIFoSIn Iasre

d?y (dyjz
1+(y-b)—=+|=| =0 ... (3
(y )dx2 ™ (3)

(2) 008 (x-a) =~(y~ b)%

(1) Svods

2
-] b2 =r

2
(y-b)? (%] +1]:r2 ()

(3) 08
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3. §,08 JI570 Loewoered @I8ed SH¢Bero U"aoé%oc%
4i) JorIsFer ¥I08 HY) dpedrr HX) ©SIo TS
Sol. ¥BJT° 3005 IDEBe0 xYy=c2

x Ay estosmy Sokmxey=0
ii) Suredocy) I8 8odo Hoa ArIsFed vgred m HI) &Y S)aren.
Sol. 58 35)8, 3W¥Be0

x &)L § ®I80I50 dasone

2x 2y dy 2
—+—5—=0=>yy; =——X
a2 b2 dx yyl a2

x S)Ag  esossn Sokm

2 Yy
VY2 * YY1 =5 Y2+ 2y, = 71

= x(y.yo +2y1) =y
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4. §,08 Iz Soewnowredd ©I8ed Db D c"a)é%oc%

i) Joredoco) 3¢ y@fo X)80d J)asen.
Sol. )& JEBerey x2+y2+2gx=0

X2 + y2 = -2gx
x S)Tg  edkessn Ik

2x + 2yy1 = -2g ...(ii)
(i) Do
X2 + y2 = x(2x + 2yy1) by (ii)
= 2x2 + 2xyy1
yy? - 2xyy1-2x2=0

d
y2 - %2 = 2xy_y.

dx
ii) o0 x ¥F A8 JIJroBBorT , 7 000 4a &X) o JT°IoASro L2020
Sol.
D000 E0e0020 (v - k)? = 4a(x — h)-----(i)
x &)k s ©I%osIn dosre

2(y - k)y1 = 4a
(y - kK)y1 = 2a ...(2)
xS odkessn Idmr

(y-K)y2+yi12=0 «+(3)

(2) o’  y-k= 2
Y1

(3) & 3B oS
2y, 4y =0 28y, +y3 =0
Y1

iii) J00,0DOBY) B T x ¥EO MHOGE® ¥FO Ho JT°HodsTTe Bre020

Sol.

00050 06000 y2 = 4a(x + a)-----(i)
dy
dx
(i), (2) ® ocd

2y :4a:>%yy’ =a-----(2)

y2: 4%yyl(x + %yylj
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y2 — 2y!X +4|3]:4y2y12 = y2 — 2yyrx +y2y12

AN AN
y(dxj +2X(dxj‘y

5.808 @3%03 $BeTo » JGoSod

dy 1+y?
1. —=
dx 1+x2
2
Sol. ﬂ :1+_y
dx 1+x2
350 JdEoSo Iosor
dy dx
- =
J'1+ y? j1+ X2
tanly=tanIx +tan"c
2. W
dx
Sol. ﬂ = g = ﬂ = d_X
x ¢ & ¢

3B IdrEedo Jos
j e Xdx = je’ydy =-e " =-e7+c

eY=e*+c,cC 28 o3

3. (+1lydy+(y+1)dx=0

Sol. (€ + 1)y dy = —(y + 1)dx
ydy __ dx
y+l e“+1

3B IdrEeso Iosr
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y—log(y +1)
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__€efdx
_j e +1

=log(e ¥ +1)+logc

=y-log(y+1) =logc(e”™* +1)

=log(y +1) +logc(e™* +1)

=logc(y +1)(e™* +1)

7S 5DE8e0 BY), ¢S € =c(y +)(e +1).

- - €

xX2

4. Yooy ix2ey
dx

Sol.ﬂ
dx

e ¢

JBIDYo° Jdr¥edo Jdsr

jey [dy = j(eX +x2)dx

3

X
30D IEBe0 B, TS & =¢€" + it

5. tanydx +tanxdy =0

Sol. tan y dx = —tan x dy

dx _ -dy

_, 005X N,

tanx  tany

sinx siny

3B IdrEeso Josre

J'COSX
sinx

cosy
sin y

logsinx =—logsiny +logc
logsinx +logsiny =logc
log(sinx[$iny) =logc=sinx[&$iny=c
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6. \/1+x2dx+\/1+y2dy:O
Sol. V1+x2dx = —/1+y?dy

JBIDYo” Jdr¥edo IS

j\/1+ x2dx = —j\/1+ y2dy
%x\/1+ X2 +%sinh_1x =

N1ty

=lsinh'lx+c
2

X\/1+ x2 + y\/1+ y2 + Iog[(x +y1+ x2)(y+\/1+ yz)} =C

dy dyj
7. -Xx—=5 +
y dx (y dx

dx _ dy
x+5 y(l-5y)

Sol. y -5y? :(x+5)ﬂ:>
dx
8P Jdr¥odo IS

Ix+5_~[ y(1- 5y)_'|.(y 1l 5Yde

In|x+5]=Iny-In|1-5y|+Inc

cy = X+5= i
) 1-5y

In|x+5]=In
1

D
dx Xy+Xx

dy _y(x+) y+1dy:X+1dx
dx x(y+1) y X

j(1+%jdy :J'(1+%jdx
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y+logy =x+logx +logc
;
y

6.8,00 ©3%0d IWEBero K FGoSod

y—-Xx=log

1. (2x+2y+3)ﬂ:x+y+l
dx

dy x+y+1 _ (x+y)+1
Sol.—= =
dx 2x+2y+3 2(x+y)+3

<
1]

X+ Y o0T0S0. ©))w

ﬂ—1+ dy

dx dx

dv —14 v+l 2v+3+v+l 3v+4
dx 2v+3 2v+3 2v+3

3Ldv
_J- I3v+4 j
§v+élog(3v+4) =X+cC

6v + log(3v +4) =9x + 9c
6(x+y) +log[3(x+y)+4]=9x+cC
l.e.log(3x+3y+4)=3x—-6y +cC

, Oy _4x+6y+5
©dx 2x+3y+4
o Y - AX+6y+5_ 2(2x+3y)+5

dx ~ 2x+3y+4  2x+3y+4

V= 2X + 3yeonTodw. o))k

y_2+3dy d:2+3(2v+5)
dx dx dx v+4
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2v+8+6v+15 _8v+23

— v+4 v+4
v+a dv = dx
8v +23
1 9 dv
—|ldv+— =|dx
8j 818v+23 I

1 9
—v+—log(8v+23)=x+cC
A g( )

= 8v + 9log(8v + 23) = 64x + 64C

= 8(2x + 3y) — 64x + 9log(16x + 24y + 23) = ¢

= 2x+3y—8x+§|og(16x+24y+23):c"
9 n
= 3x—6x+§log(16x+24y+23):c
3
= y—2x+§Iog(16x+24y+23):k

3. (2x+y+1)dx+@4x+2y—-1)dy=0

Sol ¥ o 2x*y+l
dx 4x +2y -1

:>a1=2,b1=la2=4,b2=2

& _2_1_b
a 4 2 b
dv dy
2X + Y=V eofFod e — =2+
YTV o506 OR)® X T ax

dv o v+l 4v-2-v-1_ 3(v-]

dx  2v-1  2v-1 2v-1
- B dv=dx = 2V_ldv = 3dx
3(v-1) v-1
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2v+log(v-1) =3x+c
2v-3x+log(v-1) =c
2(2x+y)—-3x +log(2x+y-1) =c
Ax+2y-3x+log(2x+y-1)=c

= x+2y+log2x+y-1)=c

4 dy _ 2y+x+1
©odx  2x+4y+3
So|_ﬂ:M

dx 2x+4y+3

V =X+ 2yemond e))@

ﬁ:1+2;‘y

dx dx

— ﬂ=1+ 2(v+]) _ 2v+3+2v+2 _4v+5
dx 2v+3 2v+3 2v+3

= 2V+3dv:dx:j 1+; dv:jdx
4v +5 2 2(4v+5)

= 1V+EB1:Iog(4v+5):x+c =
2 24

4v +log(4v +5) =8x +8c
4(x +2y) —8x +log[4(x +2y) +5] =¢'

303 JWEB8e0 By FEH.4xX + 8y — 8x + log(4x + 8y + 5) = ¢

3OS JWEB8e0 BwE) .8y — 4x + log(4x + 8y + 5) ='c

5. (x+y-=-1)dy=(x+y+ 1)dx

Sol_ﬂ:Ly-'-l
dx x+y-1
v:x+y:>ﬂ:1+ﬂ
dx dx
dv v+l v-1+v+1l 2v

— =1+ =
dx v-1 v-1 v-1
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jv—_ldv:ZJ'dx:J'(l—ijdv=2x+c

v Y

= v-logv=2x+c
Xx+y-log(x+y)=2x-c¢

= (X-y)+log(x+y)=c

§08 o3%03 sWEBeTo » JGoSod

1. d—y+ytanx:cos3x
dx

Sol. %+ytanx:cos3x 26 7 & D80S $E85w

I.F.Ze[pdx :ejtanx dx = 0(s0%) — gy
DQEEETDE J¢ D

y.LF. =yl F= jQ. I.F. dx

— Y SECX :Isecx cos®x dx :Icoszx dx

:lj'(l+coszx)dx -1 X+sm2x +C
2 2 2

2y
CcosX

=X +9snx[Eosx +c

2y = x cos x + sin x [Jcos2 x + ¢ [Icos x

2y = X c0s X + sin Xtog x + c[kos x

2. ﬂ+y%cx:tanx
dx

Sol dy

.d—+ysecx =tanxwhichisl.d.e.iny
X

LF. = ¢ X _ Joglseex+anx) = gy 4 tanx
NS IEorTIE S

y.I.F. =y.|.F=jQ. |.F. dx
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y(secx +tanx) = jtan x(secx + tan x)dx
= j(secx [dan X +tan? X)dx

=j(secx Eﬂanx+seczx—1)dx

= y(secx +tanx) =secx +tanx —x+c

3. %—ytanx:exsecx 30 y & DE55°N0% SDoEE B0
X
Sol. Iz XX _ dogoosx _ gy

gMS IForrdE S
y.LF. =yl F= jQ. I.F. dx

Y COSX = Jex secx cosxdx = J‘exdx = +c

4. xﬂ+2y=logx
dx

2
dx 2
Sol. I.F.=eIX = 2109 = glogx® 2

gMS IDForrdE S

U yD<2 :J'leoﬂdx :jxlogxdx
X

=| g ' d —| gX—— d ——X2| o) ——X2
ogXx X X = ogXx X ax 0og X +C
'[ 2 4

5. 1+ xz)ﬂ ry=gd
dx

dy 1 —_ etan_ X (: . o,
Sol. X+ y= 30 y & V€585 SDoEBE B
dx 1+x? 1+ %2

dx
IF.=elP = ejler = gl X
NS IEorTIE S

y.I.F. =y.|.F=jQ. |.F. dx
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_ tan " x 2
+X

tan " x 2
judx outtanTx =t =~ =t
1+x2 1+x°

2t 2tan"1x
t\2 2t € €
=|(e)dt=|edt=—=
[)at=] 5 5

gMS IForrIE S

-1 -1
2y@tan X 282tan X+C

Sol. L+ =2x? 38y & V8% 5DEEBI»

2
—dx 2
I.F.=eIX = g?109% = glogx" = 2

gMS IForrdE S
y.I.F. =y.|.F=jQ. |.F. dx

5
yD(2 :J-2x4dx:2%+c

4 ﬂ+ 4x 1

dx  1+x2 i 1+x?)?

J' 4X2dX )
Sol. I F.=¢e 1+x* = g2logl+x)

_ Slog(+x?)? _ (1+x2)?

0 33 SWEoerdE IS

y(1+x2)2 :Idx =X+cC
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8. xﬂ+y=(1+x)eX
dx
X
SO|.ﬂ+1@/:—(1+X)e
dx X X
1
I.F.:eI;dx =go9X = x

y&:j(1+x)exdx:x@+c

ﬂ+ X% 1+x?
dx 1+x3° 1+x°

dy 3x? :1+x2

i 1) T 1ae PV DEH S SQEB BN

Sol.

3x2
[, 3% log(1+x3) 3
|[F.=e X" =g =1+x

NS IEorTIE S
y.I.F. :y.I.F:J-Q. |.F. dx

3
y(1+ x3) =j(1+ x2)dx =X +%+ c

10. d_ y=-2e"%

Sol. I.LF.= =%

11. 1+ xz)ﬂ +y=tan 1x.
ax

-1
Sol. My 1 B X e Ssardas $HE55
dx 1+x? 1+ %2
[ )

ILF. @ 1% =gl X

Sol is y.L.F. =y.|.F:J'Q. LF. dx
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12.

-1

ot a1 etan X
y&™ X =|tan x——dx
1+X
_ dx
Put t = tan"x so that dt = 5
1+x

R.H.S. =jt@atdt=t@at —jetdtz
NS IForrIE S

tan~!

-1
yeld X =@ XanIx -1) +¢

-1
y=tan tx-1+cl@ " X

ﬂ+ytanx:sinx.
dx

tanx dx
Sol. I.F.=r:J = g/09SX = gpoy

ysecxzjsinx[ﬁ;ecxdx

=Itanxdx =logsecx +c

www.sakshieducation.com
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Long Answer Questions

L epBey S Sdd J8 Jopped  ofod 3)d STe $renow IWEBETo wdreon
53y o380l SEBErR) ore)od

) y=ae>+be™; (ab)
Sol.y =ae® +be™ ----(1)
x &)X $ ®I80I50 dasone
yy = 306% + abe™ ————— (2)
x 8§ ®I380I50 dasore

y, = 9ae™ +16be™ - ——— - (3)

a,b o Sohowsr

y e e

y, 3¥ 4e™|=0
y, 9 16e¥

y 1 1
=y, 3 4|=0
y, 9 16

=Y, 7y, +12y=0

i) y=axd+bx;(a,b)
Sol.

y = ax¥ + bx-—- (1)
=y, =Y X +b= yix = y,x2 +bx ---(2)
=Y, =2a--(3)

(2), (3) & Lod
Y1 =YX +b= yx = y,x2 +bx ———(4)
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x2 =2 = 2ax? .. ()

—2x% =—4ax?-2bx ... (i)

X
2y = 2ax + 2bx ... (i)
(1)+(2)+(3) =

2
2 d% dy

X*—5—2Xx—+2y =0
dx? dx Y

i) ax?+by’=1;(a, b)
Sol.
ax + by? = 1 (1)
x )AL %0550 Josrr

= 2ax+2byy, =0

x &) oStosin Iosrr
:a+b(yy2+ylyl):O:>a+b(yy2+y12)=0
= ax+ bx(yy2 + ylz) =0---- (3)

(3)-(2) = bx(yy, +¥*) ~byy, =0
= x(yy, + %)=y, =0

V) Xy= ax? +§; (a,b)

Sol. xy = ax? + 2
X

xy=axX+b
x &)k s oIodsin Jasorr
X%y; + 2xy = 3ax
Xy1 + 2y = 3ax .. ()
xS s eIEodIN Sokorr
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Xy2+y1+ 2y = 3a
xXy» + 3y; = 3a ... (i)
(i) /(i) =
Xyp+2y _3ax _ «
Xy, +3y; 3a

Xy +2y = X%y, +3xy
= X%y, +2xy; -2y =0

2
x2 dy +2x(ﬂj—2y20
dx? dx

2.808 o3%03 SWEBeTo » JGoSod

dy _  1+y?

dx  (1+x2)xy

dy_ 1+y®

dx  (1+x2)xy
' ydy  dx
1+ y2 - x(1+ x2)

Sol

U

2ydy  2xdx
1+y2 x2(1+x2)

3BodPe° IdrEeso Iosn

Izydg:f(iz— 12j2XdX
1+y x= 1+Xx

log(1+ y2) =log x2 - log(1+ x2) +logc
log(L+x2) +log(1+y?) =logx? +logc

3dS IWEBe0 BWYY IS

L +X)L+y)=cX
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2. Mooy
dx

Sol. Yy =x? I3
dx

:% =x?@Y -x? =x?(e¥ -1)
X

JBIDYo° Jdr¥edo Josr

[ = [x?ax= |

_3y

e
3 3 :szdx
e”¥ -1 e %

1-e

_a 3y 3
|ogw :X_
3 3

+C

log(l-e ¥)=x3+¢ (¢ =3)

= 1-e =X [k (k=€)

3. (xyf+X)dx + (¢ +y)dy=0

Sol. (xy? + x)dx + (y>X¢ + y)dy = 0
x(y? + 1)dx + y(& + 1)dy = 0
= 1 +X)1+Y)

xdx N ydy 4

0
1+x2 1+ y2

3B IdrEeso Ids

deX Iydy 0

+
1+x2 <1+ y2

%[(Iog(1+ x2) +log(L+ yz)} =logc
log(1+ x?)(1+y?) = 2logc = log c?

1+X)(1+y)=kwhenk=2¢&
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d

4. =2ytanhx

dx
Sol.ﬂ:Zytanhx:ﬂ:Ztanhxdx

dx y

JBIDYo” Jdr¥edo IS

Igzzjtanhx dx

y

logy = 2log|cosh x| +logc

Iny:2Incoshx+Inc:>y:ccos2 hx
5. sin_l(ﬂj=x+y

dx

sn(x+y)=x+y=t

E—1=sint:>$=1+sint
dx dx
da

1+sint

JBoDYo° Jdr¥edo Sosr

da
Il+sint_jdx

1-sint
I cos? t

jsecztdt—jtantlzﬁect dt=x+c

dt=x+c

tant—sect=x+c
= tan(x+y)—sec(x+y)=x+cC
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2
ﬂ...Ly"'l:o
dX x%+x+1

-dy _ dx

y2+y+1_x2+x+1

JBIDYo” Jdr¥edo IS

B dy _ dx
J'y2+y+1_"’x2+x+1

_.[ dy _J- dx

1\2 3 1)2 3
y+- | +°5 Xx+=| +=
2) 4 2) 4

L2 D 2 (41D

B TRz B ki

-1 2X+1 -12y+1

tan =2 = +tan =c
J3 3

Y tan?(c+y)
X
ﬂ=tan2(x+y) putv=x+y
dx
ﬂ=1+ﬂ:1+tan2v:%czv
dx dx

J' d\zl =J'dx=_[coszvl]liv:x+c
sec” v

J» (1+ c;st) = N
= j(1+ Cos2v)dv =2x +2c

V+sm2v =2X+2C

2v+sin2v =4x +c
2(x+y)+sin2(x+y)=4x+c

x—y—%sin[Z(x+y)] =C
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3. §08 @80’ JIEBeTo B FGoSod

1 ﬂ:x_y

Codx x+y

sol. Y =XV
dx x+y

(1) 3B2050°BoveSEod SDEse0

Puty = vx
dy _V+de
dx dx

dv _ x—vx x(l—v)
V+X— =

dx x+vx x(1+v)

v _1-v V_l—v—v—v2 _1—2v—v2
dx 1+v 1+v 1+v

@+v)dv _ rdx
'[1 2v—v? _J-X

—%Iog(l—Zv—vz) =logx +logc

——Iog( Ei\i y—zj log cx
X

2 oo 2
Iog(x 2xy y):—zlogCX:|09(CX)_2

2
2 _ _y2
X 2x2y y :(cx)'z— 212
X Cc°X
(2 - 2xy=y2) = =k
C

2. (@ +y)dy = 2xy dx

Sol W = 2V seiinbossesios 98860
dx x2 +y2
Puty = vx
ML
dx dx
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v+del: 2x(vx) _ 2v

2,2

dx  x%2+v%2% 1+V2

3 3
\Y 2v 2V—-v-V V-V
de—: 5~V= >— = >
dx 1+v 1+v 1+v

2
I 1+v2 dv dx
v(1l-v9) X

1+vZ A B  C

1+v2 = A(1-v?)+BV(1-V) +CV(1+V)
v=0=1=A

v=1=1+1=C(2)=c=1
v=-1=1+1=B(-1)(2) = 2=-2B=B=-1

1+v? dv ¢ dv dv
] av=[ -

v(l—v2) v )
=logv —log(l+Vv)-log(l-vVv) =log V2
1-v
v
Olog 5 =logx +logc=logcx
1-v
5 :cx:>v:cx(1—v2)
1-v
X:cx 1_y_2 :X:cx—(xz_yz)
X )(2 X x2

5808880 85 y=c(x2-y?)

dy _ —=(x?+3y?)

dx (32 +y?)

9 . A
ﬂ:% $ %2 DS eIEos HNEE0
X (3x°+y°)

Puty = vx
Yo vex
dx dx

(2 2,2y _y2 2
v+del= (X“+3vXx°) _ —x“(1+3v°)

dx  3xZ+v2x? x2(3+V?)
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2
Xﬂ:—v—l-'-sv
dx 3+v2

_-3v-vi-1-3vE | (v+D)°

3+V2 3+v2
34y _ ok
(v+1)®  x

3+vZ A , B
(v+1)> v+l (v+1)? (v+1)°

29308 o d. ®))&

vP+3 _ 1 2 4
(v+D)® v+l (v+D? (v+1)°
AN L4
(v+1)3 X
1 2 4 2 4 c
- + dv=-logx +logc log(v +1) + . =log—
J'[v+1 (v+1)2 (v+1)3J J gcloglv+) v+l 2(v+1)? I
32088 ¢SS |og(¥+1j+ 2 2 _jogS
X X+1 (y j X
X o
X
2
2x  2X 2=Iog£—|og(X+Y)
X+y (x+y) X X
2x? +2xy—2x2 _ c
5 =log
(x+y) Xty

2xy _lo c

(x +y)? X+y

X+Yy

lo (—)c:—lo( c J:—
9 c J X+y (X +Y)?

\
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4. yYdx+(¢—xy)dy=0
Sol. Y dx + (¢ — xy)dy = (xy — X)dy

™ 5> DHProHeIEOS SWEEE0
Xy — X

Let y=vx:>ﬂ=v+del
dx dx

v v2 _ _v2—v2+v
dx v-1 v-1
V_ld _% J'(l_le - %
Y] X \Y; X

v—-logv =logx +logk
v =logv+logx +logk =logk(vx)

Y = logky = ky = /'
X

g dy_ (x+y)?

Codx 22

2
sol. W o XEY) o Basmstos 58880

dx 2%?
_ dy _ dv
YSVX=>——=V+X—
dx dx
2 2
V+Xﬂ:(x+vx) :X2(1+v)
dx 2x2 2x2

xﬁ— (1+v2) _V_1+v2+2v—2v
dx 2 2

s=|—= 2tan'1v=logx+logc
1+v X

ZJ‘ dv dx

Ztm_l(xj =logcx
X
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6. (¢—y)dx—xydy=0
Sol. (¢ — y?)dx — xy dy = 0
(x* — y)dx = xy dy

ﬂzxz_yz

330500 HoveSIt0d SDE8nmo
dx Xy

dy _ dv
YySVUX=>——=V+X—
d dx

dv _ x?-v?x? x2(1—v2)
VIEX— = 2 2
dx VX VX

ﬂ_l—v2 B 1-v2 -v? _1—2v2
dx \Y; \Y; \Y;

.[ vdv _ %
1-2v2 7 x

—%Iog(l—sz) =logx +logc

X

—llog -2y ) logx +logc
4 X2

1 2y?
—Zlog(l—in =logx +logc

—E[Iog(xz—Zyz)—logxz}:Iogx+logc
4

1 2_~ 908 h
—Zlog(x -2y )+ZE2logx—Iogx+Iogc

—llog(x2 -2y?) :llogx +logc
4 2
~log(x? = 2y?) = -2logx - 4logc

Iog(x2 T 2y2) =-2logx +logk where
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7. ¢y = 2xyA)dx = (€ — 3xy)dy
Sol. (¢y — 2xy?)dx = (¢ — 3¥y)dy

www.sakshieducation.com

20 _ o2
Y _XV2Y S ssprBosestos 28660
dx x3—3X2y
Puty = vx so thatﬂ=v+xﬂ
dx dx
dv _ x3v-2v2x3
V+HX— =
dx  x3-3wx3
(v—2v2)x3 _ v-2v2
@-3v)x®  1-3v
Xﬂ:v—sz_
dx 1-3v
_ v—2v2—v(1—3v) _ ~2v2 +3v?
1-3v 1-3v
dv V2 _ 13, dx
X — dv=—
dx  1- 3v v2
flemsa=rse
\Vj \Y X
-1
—-3logv =logx +logc
%

X 3Iog(lj =logx +logc
y X

3
—X—Iog(lj =logxc
y X

3

X Iogxc:+|ogy—3
y X

L o[ %]

Cy2 =eX/y:>cy3= "y
X ey
CySEBX/y_XZ
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8. y?dx+ (X—xy+y)dy=0

Sol.

Vdx = —(€ = xy + Y)dy $52050°80hesies $HEsn0
dy_ -y
dx )(2—xy+y2

_ dy _ dv
YSVX=>——=V+X—

dx
dv _ ~v2x? -v2x?

V+X—=

_ ~VvZ-v+vZ -3 _ v(1+v2)
1-v+v? 1-v+v?

2
-v+

V(1+v9) X
1—v+v2_é+Bv+C
v(1+v2) V14V

2908 P B0, ))&

2 1

1+v?2

1-v+v
v(1+ v2)

_1_
v

1-v+v2  cdv ¢ dv
Sza=ly -]

v(1+v2) v 1+v

& tan-l
> =logv—tan “v
logv -tan~tv =-logx +logc
y

-1 VX
tan ~v=logv+logx —logc=log— =log—
c c

o <

-1 -1
i etan v =etan (y/x)

580888 s 1 y=crE 09
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9. (y*—2xy)dx + (2xy —RQ)dy =0
Sol. (Y — 2xy)dx + (2xy — R)dy = 0
(2xy — ¥)dy = —(y* — 2xy)dx

2
%:2"3’ Y. ssoprdcteostos 0880
Xy — X

Put y=vx:>ﬂ:v+xﬂ
dx dx

av _2v-v©

dx 2v-1

_2v—v2—2v2+v_3v(1—v)
2v-1 2v-1

[ dv=3j% ()
v(1l-v) X
Let 2v-1 :A+ B

vl-v) v 1-v
2v-1=A(1-v)+Bv

v=0=-1=A=A=-1
v=1l=1=B=B~=1

I(-l+ijdv :3.[%
v 1+v X
—logv—-log(l-v) =3logx +logc

= Iogcx3

log v(1l-v)

1 == v(l-v) :i
v(l-v) cx®

z(l_z): 13 :z(x-yJ: 1
X X cX X X CX

1
xy(x—y)=E=k:>xy(y—X)=—

w

=k

Ol
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2
ﬂ%:y— SHPrBHSEOS 5MEBe0

Puty = vx= ﬂ:v+xﬁ
dx dx

dv = v av _ -
VEX—+V=—— = X— =V =2V

dx X2 dx
dv__dy

vi-2v X

Let

1 _é+ B
vi-2v v v-2
1=A(v-2)+Bv

1
v:O:>1:A(—2):>—§

v:2:>1:28:>B=%

1 (1 1 j dx
-—— |- dv=|—
2°\v v-=-2 X

—%[Iogv—log(v—Z)] =logx +logc

1

[IogL} =logcx
2 V-2

log—/— =—logcx = log(cx) 2
v-2

Voo — (y/x) _ 1
— =(cx =
V=2 &= T 2
Ve 1 2. _ 1

= ——==>XY==(y—-2X
o c2x2:> y Cz(y )

SH088er JES  y-2x=c®x?y =kx?y where k = ¢
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_[u2,.,2
11. xdy —ydx =4/X“ +y“dx

Sol. xdy - ydx = x? +y2dx

dy Ly = x4y
o $ 25 BohHe St H0E8m0
o
dy y_ VX2 +y?
dx X X

Puty = w= ﬂ:v+xﬁ
dx

dx

O Xﬂ: \/XZ +y2 = X\/1+V2
dx X X

I —:>S|nh v =logx+logc
\/1+v j
Iog[v+\/1+v2} :Iogcx:>v+\/1+v2 =cX

2
y y - [ 2 2 _ 2
2+ 1+ X +4/X°+ =CcX
- X2 C :>y y C

12. (2x —y)dy = (2y — x)dx

Sol. Y=V TX s andahestos 9880
dx 2x-y
Puty=vx:>ﬂ:v+xﬂ
dx dx
Xﬂ:x(2v—1)
dx x(2-v)
dv_2v-1 V=2v—1—2v+v2
dx 2-Vv 2-Vv
Y vdv _
V21 V__ I _I

11
2 10gY " - Liogv2 =1) = logx +logc
}log—— =~ log(v* ~1) =logx +Iog

1 v-1 2
—| 2log——=-log(v- —-1) | =logcx
2( 9V+1 a( )j g
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1, (v-12 1 ~
2 T (v+D? (v-D(v+))

log cx

Iog(v_s2 = 2logcx :Iogczxz
v+

v-l _ 2> 2l 2,2
0 5 =CX =X ——=c
(v+D) (y+1j

X

y=x )

X 3:czx2:>X (y_);):czxz
(y=x) (x+y)

3

(y-x)=¢(x+y)

13. (x2 —yz)% =Xy
X

sol. WMo X eanBosestos 55%5e0

& (x2-y?)
Puty=vx:>ﬂ:v+xﬂ
X dx
v+xﬂ: X(vx) v

dx x%2-vx?% 1-v?
dv v _V_v—v+v3_ v

&_1—v2 1-v? 1-v2

3

2
1= g, koo
) X \Y \ X

—i—logv—logx+c
2v?

1 x2 _ _
——-— =logvx+c=logy+c

2y
—x? 2 _ o2
— =(logy +¢) = —x* = 2y*(c+logy)
2y2

x? + 2y (c +logy) = 0.
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14, smvezﬂ:%ﬂ— S0rdHoHesEed SESm0

-géQ

2
sol. 2W =YY ssnrdonestos shEsmo
dx X x
Puty = vx= —y=v+xﬂ
dx

2v+2xy=v+v2:>2xy=v2—v
dx dx

v(v-1) X v-1l v X

log(v—1)—logv=2Ilogx +logc

v-1 2 v-1 2
log—— =logcx“ = ——=c¢x
% %

88 eSS (Yy—x) =Xy

§08 o588  IEdero B yGoSod

1. (1+eX/y)dx+eX/y 1-%|dy =o0.
y

Sol. (1+ eX/y)dx +eX/Y (1—5de =0
y

=
XU Y s arBohestes 58Esm0

dx dv
Putx=vy=> —=v+y—
dy

dy
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(1+ e")%+e"(1—v) =0
y

1+ e")(v+y?}+e"(l—v) =0
y
VvV o _

v+ve' +y(1+e")%+eV -ve' =0
y

y(1+e")dv =—(v+e“)dy

1+¢" d
'[v:i" dv:_'[Vy

log(v+e')=-logy+logc= v +e" =<
y

X!y :£:>x+y@x’y =c
y y

2. xsinX y =ysinX—x

X dx X

Sol. xsinXBdl=ysinX—x
X dx X

)
X X Yy
- 33050 BoveSted SDE8no

=

Puty = vx= ﬂ:v+xﬁ
dx dx

=

gle

« dv _vsinv-1-vsnv
dx sinv

—sinvdvzldx
X

. dx
:>J'—S|nvmv:+j—
X
= cosV =logx +logc =logcx
= cx =%V = g®AY/x)
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3. xdy= (y +X cos? XJ dx

X
sol. x® =yaxmos2Y = Y =Y 102y sssprdosestos 60
dx X dx x X
Puty = vx,
ﬂ:v+xﬂ:>v+xﬂ:v+coszv
dx dx dx
dv

d d
2, :?X:J‘%czvmw:j?x

tanv =logx + c

le. tan(zj =logx+c.
X

4. (x—-ylogy +ylog x)dx + x(log y — log x)dy 6.
Sol.

1—Xlogy+llogx +Iog(ljﬂ =0
X X X ) dx

1—¥(|ogy—|oglj+|og(¥jﬂ=o:>:»:,ar£aoso@:>éoé 55088830
X X X ) dx
Puty = vx, ﬂ=v+xﬂ
dx dx

1—v[|ogv]+|ogv(v+xﬂj20
dx
dv
1-vilogv+vlogv+xlogv— =0
dx
dv dx
xlogy—=-1 logvav =—|—
9 dx :I J Ix
vlogv—jdv:c—logx

vlogv-v =c-logx
v+c=vlogv+logx = v+c=vlogv+logx

X+c=llog(lj+logx
X X X

www.sakshieducation.com



www.sakshieducation.com
_ y
y+eCx = ong(—J+ongx
X
=ylogy-ylogx +xlogx

=(x-y)logx+ylogy

5. (ydx+xdy)x cos? = (xdy — ydx)ysinl
X X

Sol. (ydx +xdy)x cos— (xdy - ydx)ysml

(xymo%wzs,-n%j_(xmn%_xzcos%jj_z:o
_:xym:os( j+y sn( j
il

(i) ( ) ( )

0BT HHeIE0S SDEs00

_ dy _ dv
YySVUX=>——=V+X—
dx dx

dv vcosv+visinv
V+X—=

dx vSinv—Ccosv

dv vcosv+v smv
dx vSinv—cosv

_ vcosv +v2sinv —v2sinv +vcosv
- vVsSinVv —Ccosv

2V CosV
~ vsinv-cosv

VSinVv —Ccosv 2d
V COSV X

.[(tanv—%jdvz.[édv

logsecv—logv =2log|x |
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Dlogxzzlog = x2= ¢
V COSV V COSV
But Y=
X
DAEBer D
x2=— & xycos(lj =c
ym:os(yj X
X X

6. I g—yzl—coszx, x>0,y>0 @JB® (1, /4) DoY) Koee DAl
X X X

550 SDEBe0  ERR oI,

so. :X—cosz% %S Sohestos 5850

dx X
y =Vvx
dv
_y:V+X_
dx dx
dv 2 dv dx
V+X— =V-—C0S v:>j >— =" —
dx Cos“ Vv X

Iseczv:—I%:tanv:—log|x|+c
X
(1, /4) DoKoD) Koe F&08, S*HD

tan(gj =c-logl=c=1
tanv=1-log|Xx |= tm(le—log|x|
X
7. @+2eY)dx +2ex’y(1—§)dy =0.
y

Sol. (1+2e*/Y)dx = —2e*/Y (1—1j dy
y

= 2e*Y (i—ljdy
y
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2e x/y( 1]
d_ Y s arBoshestos s9Esm0
dx 1+ 2e*Y

Put x = vy
ax _ dv dv _ 2e’(v-1)
——=Vt+y—=Vty-— ="
dy dy dy 1+2¢e"
dv_2e'(v-9)
dy 1+2¢"
_2veY -2e" -v-2v o = —-(2e" +v)
1+2¢’ 1+2¢e’

1+ 2¢e" d
'[v:;v dv:—J-—y

log(v+2e’) =-logy +logc = IogE
y
vize =S

y

Solution is: = +2e</Y = C:>x+2y@"/y =c
y y

8. xsec( j(ydx+xdy) ycsc( j(xdy ydx) .
Sol. xsec( J(ydx+xdy) ycsc( j(xdy ydx):xsec(yj(y+xﬂj:ycsc[lj(xﬂ—yj
X dx X dx
dy(xE‘sec D
dx
=-v{vcsc(¥J ()
X X

S at))
X X S srsrdohestos sH0Es0m0

" el )=()

Puty = vx
ﬂ:v+xﬂ
dx dx
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dv —v VCSCV +Secv
VCSCV —Secv

v 1
Vi ——+ .
_ \sinv cosv ) _ v(vcosvt+sinv)

_( 1 1 j_ VCosV —sinv

sinv cosv

xﬂ: v(vcosv +sinv) _y

dx  vcosv-sinv
_v(vcosv+sinv—vcosv +sinv)
B VCOoSV —sinv
_2vsinv
~ vecosv-sinv

VCOSV —-sinv
I vsinv
cosVv
J'sinv

dv = 2J-d7X

dv—j%dv=2j'dyx

logsinv—-logv =2logx +logc

sinv 2 sinv 2
log| — |=logex” = —— =c¢X
% %

5sin(lj =cx? :sin(lj = cxy
y o X X

4. $08 3803 JAEseTO H JGoSod
ﬂ: y-7x+7
dx 3x-7y-3

Sol.

:>al:—7,b1:3,a2 :3,b2:_7

ﬂ:__7 ﬁ:i Dﬂ¢ﬂ
a2 3’b2 _7 a2 b2

X=X+h,y=y+ koS0, o))
dy _dY

3*k-7h+7=0 and3h-7k-3=0and —=—
dx dX

SDEBere B >BoSe
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h=0,k=1
Y _HTTX o srirdasestes 5860
dx 3x-7y
Puty = wx= ﬂ=v+xy
dx dx

dv _x(3v-7)
VHX—=———=

dx Xx(3-7v)

Xﬂ_3v—7_v_3v—7—3v+7v2
dx 3-7v 3-7v

Iy A (Vo
3-7v.  3-7v

3 7vdv ¢ dx
J dV_j7v2—7_ x

—_‘—lln |v? -1|14 log x-log ¢
v+l 2

V_
X =3log|l—=
gv+1

1‘—7Iog|v2 -1=14Inx-Inc

=3In(v-1) -3In(v+) —-7In(v+D) —7In(v-1)
14Inx —Inc=-10In(v +1) —4In(v -1)
In(v+2)° +In(v-2)% +Inx’ =Inc
(v+1)°v-1)°x’ =¢

5 2
a2
X X

(y-x)*(y+x)°=c
[y-(x-D]°(y+x-1°=c

Solution is[y -x +1)]?(y +x-1)°=¢
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5 ﬂ: 6Xx +5y -7
"~ dx 2x+18y-14

S
dx 2x+18y-14
x=X+hy=Y+Kk

dyY dy 6(X+h)+5(Y +k)-7
dX dx 2(X+h)+18(Y +k)-14

_ (6X +5Y) +(6h+5k —7)
(2X +18Y) +(2h +18k —14)

h k 1

14><+2 18

h k1
~70+126  -14+84 108-10

h=20_-4,-70_5
98 7 9 7

dY _ 6X+5Y
dX  2X +18Y
dy av

Y=VX=—=V+X—
dX dX

dv _ 6X+5VX _ X(6+3V)

V+
dX ~ 2X+18VX  X(2+18V)

dv _ 6+5v _,, _6+5V-2v-18v°
dX 2+18V 2+18V

_6+3V-18V?% _3(2+V -6V?)
2+18V 2+18V

2+18V dX
Tavey 2™ =%

2+18V A B
= +

Let =
6VZ-V -2 3V-2 2V+1

= 2+18V=A(2V+1)+B(3V-2)
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:E:>2+12:A(ﬂ+1j
3 3

-

14:A—§:A=6

v=-1o 2—9:5(—
2

N w

—7=—ZB:>B=2
2

6 2 _ afdX
I(3V—2+2V+1)dv_ ij

21log(3V -2) +log(2V + 1) = -3 log X + log ¢

log (3V —2f (2V + 1) + log ¥=log c
log X*(8V —2F (2V + 1) = log ¢
X3@BV-2Ff(2vV+1l)=c

2
(3
X X
w3 3Y —2X)% (2Y +X) _ .
X? X

SR
)

(By-2x-1)? (2y+x-2) ®
72 7

Solution is:

(By—2x—1j (x + 2y — 2) = 343c ="c
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ﬂ+10x+8y—12 _
dx 7x+5y-9

ﬂ+10x+8y—12 _
dx 7x+5y-9

Sol.

X=X+h,y=Y +k
dy _dy

dxX dx

d_Y+10(X+h)+8(Y+k)—12 _
dX  7(X+h)+5(Y +k)-9

d_Y+ (10X +8Y) +(10h +8k —12)
dX  (7X+5Y)+(7h+5k-9)

Choose h and k so that :

10h+8k-12=0,7h+5k-9=0

h k [
=12
><+7 5
h k1
-72+60 -84+90 50-56
h="22-2k=05_4
-6 -6
dY 1OX+8Y
dX 7X +5Y
Y=VX= d_Y_V xd_v
dXx dXx

dV 10X +8VX _  X(10+8V)

V + =
dX X +5VX X(7+5V)

wdv __10+8vV _, _-10-8V-7V-5v*
dX 7+5V 7+5V
Vil _5(VZ+3V +2)
dX 7+5V

J' 5V +7 dV=—5jd—X
(V+D(V +2)

5V+7 _ A _ B
(V+D)(V+2) V+1 V+2
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5V +7=A(V +2) +B(V +1)
V=-122=A(-1+2)=A=> A =2V
V=-2=-3=B(-2+1)=-B,B=3

> 3 X
I(v +1+v+2jdv __517

2log(V+1)+3log(V+2)=-5log X+ ¢

c=2log(V + 1)+ 3log(V +2)+5log X =log(V ) (V + 2’ x°

2 3
Iog(i+1j (i+2j X° =
X X

+X)% (Y+2X)° 5

log (¥
X2 x3

= (Y +X)%(Y +2X)® =¢€° =¢
(Y +1-X -2)2(Y +1-2x-4)° =¢

8B JFSS i (x+y-1f¥(2x+y-3f=c

4, (x—-y—-2)dx+ (x—-2y—-3)dy=0

dy _—x+y+2
“dx x-2y-3

Sol

X=X+hy=Y+KeohSdn. &)

dy —-(X+h)+(Y +k)+2

dx (X +h)—-2(Y +k)-3
_ X+y+(k-h+2)
T (X-2Y)+(h-2k-3)

~h+k+2=0,h-2k—-3=00%8c0 5 JSoSm

h k I
-1 -2 1 -1
EP P CP
h Kk 1

+3-4 -2+3 -2+1
h=1k=-1
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dY _—X+Y

I0HrESeSE0d 3Esm0
dX ~ X-2Y

PutY = VX so thatd—Y—V+Xd—V
dXx dXx

av _X(-1+V) _-1+V

dxX X@-2v) 1-2v

V +

v _-1+V -1+V-V+2v? 2v2-1
dX 1-2V 1-2V 1-2V

.[(1 2V)dv Idx

2v2-1 X
1
< (-4V) -1

X _ 2( )

=< dv
X 1-2Vv?2

_1p(-4vdv)
- j1—2v2 I1 V2

dv
B

1
—llog|l 2v? |- —E—I—Io \/_ +Iogc2|og|x|:—log|1—2V2|

R Y

1 1
log|x |= —Elog|l—2V2 |—§j

1Io hl
2 Py

ixvx/_
7z Y+/2

U2
log|X2-2Y? |=logc X=Yy2
X +Y+/2

X -3 /2
X +YA/2

2log|x |+log|1-2V?|= - +logc

logX Q- 2v?2 )=- +logc

OX2-2Y2 :c(
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X=x-h=x-1,Y=y-k=y+1

X —1-(y +D/2
X —1+(y +1/2

12
(x-1)?-2(y+1)* = c[ j

(x?-2y?-2x—-4y-1) =c x=yV2-1-y2
X+yN2 -1++/2

JWE

(X=y)dy = (x+y+1)dx

o & Xty
“dx  x-y

x=X+h,y=Y+Kk

dy _ X+h+Y+k+1_(X+Y)+(h+k+1)
dx  (X+h)=(Y+k) (X-Y)+(h-k)

h+k+1=0,h-k=G%8re % oS

>
I
I
N
=
I
I
N

OAY _XHY o Bosonstos 5808880
dX X-Y

PutY:VX:>d—Y:V+Xd—V
dx dx

vax 3V XAV

dX X(1-V)

WOV 14V 1+V-V +V2 _1+V?2
dX 1-V 1-V 1-V
@1-V)dv _ dX

Q= "7" =

1+vZ X

J- dv —EJ‘ZVdV— dx
1+V2 291+Vv? X
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tan 1V —%Iog(1+ V2) =logx +logc

2tan"1V =log(1+V)? + 2logx + 2logc
= Iogc2x2(1+V2)

[

2tan

2tant

2tan

Y 2.2 y?
— |=logcoxe| 1+~
(i

y+1
% =logc?(Y2 +X?)
X+

2 2
2y+1 2 1 1 _ 2(2 2 1]
=logco| | x+=| +|y+= =logc| X +y“ +x+y+—
208wt (o1 {3 | e ey

6. (2x+3y—-8)dx=(x+y—3)dy

Sol

dy _2x+3y-8

dx x+y-3

X=X+

dy _ 2

h’y:Y+k:>d_Y:ﬂ
dxX dx

(X+h)+3(Y +k)-8

dX

(X+h)+(Y +k)-3
_(2X+3Y)+(2h+3k-8)
~ (X+Y)+(h+k-3

h,k oF5% §08 I1EBsro % FGoSm

2h+3k-8=0,h+k-3=0

h

k I

IS

h

k 1

—9+8 -8+6 2-3

h=1Lk=2

o dY _2X+3Y
dx X+Y
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PutY = VX so thatg—;-v+xd—v

dX
dv _ X(2+3V)

dX ~ X(@+V)

dv _2+3V
dax 1+V

V+X

_2+3V-V-V?2
1+V

_2+2V-V?
1+V

@+Vv)av
242V -V2

X
X

Jeavve
eav_ve

1+V)dV
242V -V?

@+V)av (2-2v)adv dv

education.com

Fpemyz="3)

_ 1 2
= log(2+2V -V )+2[

+2f

242V -V2 242V -V?2

dv

(v/3)?

—(V-1)?
__1 2 1 J3+v-1
= 2Iog(2+2V Y )+22\/§Iog\/§'_v+1
A CERE!
-V +(/3+1)

N

=—%Iog(2+2V—V2)+ 1

+\/§+1

—%Iog(2X2+2XY -Y?)+

ﬁl N —WB+)Y

@

DIogX+c-——Iog(2X2+2XY Y?)+——log

242V -V?2

£ 1 +(\/3-DX

[Y +4/3-1)X]

Y - (\/3+1DX

www.sakshieducation.com



www.sakshieducation.com

ﬂ: X+2y+3
dx 2x+3y+4
Sol.Letx=X+h,y=Y +k= av _dy
dX dx
dy _ (X+h)+2(Y +k)+3
dX 2(X+h)+3(Y +k)+4
_ (X+2Y)+(h+2k+3)
(2X +3Y) +(2h+3k +4)

h,k oF8% §08 3W8BeTo & JGoSm

h+2k+3=0,2h+3k+4=0
h k I
2 3 1 2
3><4><2><3
h _ k _ 1
8-9 6-4 3-4

dy _ X+2Y
dX  2X+3Y

330500 HoveSIted SDEdn0

Y:Vde_Y:V+xd_V
dXx dX

o 4V _ X(L+2v)
dX ~ X(2+3V)

av _1+2v _1+2V -2V -3Vv?
dX 2+3Vv 2+3V

Vv

(2-3v)dv _dX
1-3Vv?2 X
2j dv  1.-6vdv _ dX

1-3v2 271-3v2 X

1
+V‘
ZJ'd—;/—ilogu—i%v °=log X +Iogcg 11 log \/15 —llog|1—3V2|:Iogcx
(1Y 2 2 3200 —v‘ 2
NE V3|43
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1 J1+dav| o
3\/§Iogl Jav ‘Iog|1 3V< |=logcy
L log 1+\/>_<Y‘ 1Iog 3y2 =logcy
N fsv‘ 2%
X
X ++/3Y| X2-3y2|
TI X —v3Y T—Iogcx
Where X=x-1,Y=y+2
%[Iog(x ++/3Y) —log(X —\/5)}
—%(Iog(x+\/§Y)+log(X—\/§Y)—2Iogx)
=logCX
|09(X+x/§Y)[J— Tj—los;(X—\/f_SY)
(%+%)+I09X:Iogc+logx
szé_log(x @Y)Zflog(x -/3Y)
=logc

i.e(z_—z\/é)log(x +J§Y)(2+—2*/_3)

log(X —~/3Y) =+/3¢ wherec’ =logc

dy _2x+9y-20
dx 6x+2y-10

dy _ 2x+9y-20

Sol. =
dx 6x+2y-10

X=X+hy=Y+KeEdn o)

dy _dy

dxX dx
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d_Y: 2(X+h)+9(Y +k)-20
dX 6(X+h)+2(Y +k)-10
_ (2X +9Y) +(2h + 9k — 20)

(6X +2Y) +(6h + 2k —10)

h, koF8% §08 38BeTo & JGoSme

2h+9k-20=0,6h+2k-10=0

h k I
2>< ><6><2
h k _ 1

-90+40 -120+20 4-54

dY _2X+9Y
dX T BX +2Y

D0HrESHeSIE0S 3Esm0

dX dX

vy 3V _x(2+9v)
dX  x(6+2V)
dv _2+9V _ _2+9V-6V-2V*
dX 6+2V 6+2V

6+2viy _ dX

2+43v-2v2 X

i (6+2V)dV Idx
(1+2V)(2-V)

. Q)

o 6tV A B
1+2V)(2-V) 1+2V 2-V

6+2V=A(2-V)+B(1+2V)

V=2=10=B(B)=>B=2

V:—1:>5=A(§j:>A=2
2 2

6+2v. _ 2 2
@+2v)(2-v) 1+2v 2-V
www.sakshieducation.com
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.[ (6+2V)dv .[ 2dv J-
@+2v)(2-V) J1+2v
=log(1+2V)-2log(V - 2)

(1) Jvocd

log(1+2V) - log(V - 2)? =log X —logc
1+2V X 1+2V X

> =log—= 5 =
V-2 c  (V-22 ¢

log
X N x(Y )

142v=22(V-2)2 1+ 57 = {-—2)
C X (o

(Y - 2X)?
X2

X +2Y _X
X c

S0EB8es JSS (X +2Y) = (Y = 2XY
e X=x-1,Y=y-2

cx—1+2y—4)=(y—2-2x+2)

C(x + 2y — 5) = (y — 2X)= (2x — y¥

5. §08 @S%0d 38T O FGoSod

1. cosxﬂ+ysinx =sec? x
dx

Sol. %+tanx@/:sec3x 20y & DELTHA HAES D0

tanx d
|F, = & X8 = ogsenx = gory

Sol is y.LF. =y.|.F=jQ. |.F. dx

y[$ecx = IS&4 xdx = J'(1+tan2 x)sec2 xdx

tan® x

=tanx+ +C

www.sakshieducation.com
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dy

dx

Sol

3.

Sol.

4.

Sol.

www.sakshieducation.com
2. secx [dy = (y+sinx)dx

ﬂzmzycosx +sinx [tosx
dx secx

—ycosX =sinx [80sx 38 y & DE°HA% SNESE S50

llFlze—.[cosxdx _ gsinx
is y.L.F. :y.|.F:jQ. |.F. dx
y [ Snx :J'e_gnx [$inx [Bosx [dix
Consider J'e"gnx [$inx [Gosx [dix
t = — sin x= dt = —cos x dx
J'e_S‘”X lz'kinxm:osxdx:ﬂ'et ot
sinx

=te' —e' +c=e ™ (~sinx -1 +c

y@ S = g 9" X(ginx +1) +C

or y=—(sinx +1) +c@"

onngjl+y=2Iogx
X

d, 1 .2

dx xlogx X

J- dx
|F.=¢e xlogx — Alog(logx) =Iogx

ylogx =2_[|Oﬂdx = (Iogx)2 +cC
X

(x+y+) Y =1
dx
(xry+) Y =1
dx
dx _ ax v -
@—x+y+1z>w—x—y+l 30 x & D8NS ¥ B0

LF=elP =" _ g
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NS IEorTIE S

x.|.|:.=j Q.IFdy
x@Y = je‘y(y +1D)dy =—(y+)e™Y + je‘ydy
=-(y+De” -e¥ =—(y+2)e Y +c

X =~-(y+2)+cle’

5. Solvex(x —1)% -y= x3(x —1)3.
X

sol. MLl oo 12 g8y & HEarda% $HEE5
dx x(x-1

_ ox 1 1
LF =l P = ej x(xD) = ej(X X'de

og >
X-1 -

X-1

_ » I
:elogx log(x-1) —e

Sol is y.l.F. =y.|.|==jQ. |.F. dx

y[—lx—:sz(x—l)2 dx:jx3(x—1)dx
x-1

(x-1)

X
|
=
(6}
A X

Sol. =-=——=_=—+2y
X y
%—iszyz
dy y
Loy
IF.=¢ Y =glo9y =goolly -1

y
xBl—=IZydy:y2+c
y
Solutionis: x = y(y2 +0)

www.sakshieducation.com
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7. Solve (1- xz)% +2xy =xv1- x2 .
X

Sol.ﬂ+ 2X2y: X
dx  1-x 1-x?
2X
Fme ™ 2 grlontd)

- Iog(l—xz)_l= 1
1-x2

y _ xdx  _ 2\-1/2
122 _J-(l_xz)slz =(@-x%) " +c

(or)y =v1- x2 + c(l- x2)

8. x(x —1)%—(x -2)y= x3(2x -1

dy  x-2 _ x3(2x—1)

Sol. =
dx x(x-1) X(x =1
J' 2-X
IF=e X0 Do 27X AL B
X(x-1) x x-1

2-x=A(x-1)+Bx
X=0=>2=-A=>A=-2
Xx=1=1=B=B=1

2-x _ -2 1

X(x-1) x x+1

Ix(x -1 __2-[_+ x-1

=-logx +log(x-1) = Iogx—_z1
X

- *(2x-D x-1,
. jX X— ﬁ(

X x(x=1) x2
:j(2x—1)dx:x2—x+c

388 eSS y(x—1) = R(X* =X + ¢)
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9. d—y(x2y3 +xy) =1
dx

sor, (x2y3 +xy) =1
dx

% = )(y+X2y3

dx 2.3
= —= =Xy = X%y ()
dy

30 BETD SEBes0
x2 *Aodm

:@ﬂ@cy ----2)

38 z & DEHTHH HNEBEBW
IF=elY =12

PW¥Bes FSS  zIlF=[Q LF.dy
gMS IWForrdE S

2[aY2 = jy?’eyzlz ey

2

put y7:t:ydy:dt

2
= [trat ' =el(t-1) =eyz’2(y7—1J

2@V 12 :eyz’z(y—;—l]+c

2 2
7=Y qeceV 2o -1V gy
2 X 2

2
—1:x(y?—1+ c@‘yz’z]

2
1+x(y7—1+c@"y2/2] =0
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10.

Sol.

11.

Sol.

ﬂ+xE$in2y:x3coszy
dx

1 dy+23inycost:X3

cos?y dx cos?y

dy

sec? y—+2tany.x = x3
dx

dz o dy
Z=tan — =secy—
y:>dx ydx

$+22x:x3
dx

2xdx 2
|.F.= e[ =t

2@ :jxs @ dx (1)

jx3 @dex
t =x2% = dt = 2x [@ix
IXS < dx = jx x2 & dx

1 t 1
=Z|tledt==e(t-1
Zj S (=)

o :%e"z(x2 - +c

x% -1

2
z= +cle™

2_ 2
tany = X 5 1+c@‘X

www.sakshieducation.com
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2 :_inris
dy -y yoy

%+i25<=i3 30 x & DEHrBOS $EBDw
vy

[y

IF.=e ¥ =g

Sol is x.|.F=jQ. |.F. dy

-1/y
x@W =[S ey .
y

put—lzz:izdy=dz
y y

= Iz@zdz =e’(z-1)

x@ V= —e‘”y(—1—1)+c
y

x 1ty
ey

8B >S5S xy=1+y+cyd.

+C
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