MATHEMATICS Differential Equation

Bl Exercise-1 |

OBJECTIVE QUESTIONS

Section (A) : Degree and order, Formation of diferential equation
A-1. Sol. Order =2 Degree =2

A-2. Sol. Obvious

2. 3\2 3
5 ()
A-3.  Sol. ) = dx

order : 2
degree : 2

(dzyjz dy 113
£y dy
A-4. Sol. 'y ) Xay2 — SINX = — 3x[dX]

2,,\? :
[yz [:g] +x°y? —sin x] [dyJ
X
=~ 27x; X

here order =2=p
Degree =6=q p<q

A-5. Sol. degree is not defined.

CS
A-6. Sol. y = ki sin (X + Cs) — ka2 ex ki:Ci+Cz;ke=cs ©
order : 3
A-7.  Sol. arbitary constant 1 so order is one.

A-8. Sol. y2=4(aev) ex = 4cex
arbitary constant 1 so order 1

A-9.  Sol. /na+ /ny =bex+c
/ny=bex + c'
order 2

1+tanax 1-tanax

A-10. Sol. y=1-tanax 1+tanaxy ceqen =1 + kew
two arbitary constant
- order 2
dy
A-11. Sol. y=Ax+A: = dx = A
dy (d_v]
y=x dx 4 \dx Degree =3

A-12. Sol. Let equation of St. Line

4
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MATHEMATICS

Differential Equation

A-13.

A-14.

A-15.

Y-y=m(X-X)
’ mx—y
Distance from origin = T+m® | - 1
(Mmx—y)2=1+m:
2 2
- L (&)
dx =1+ dx
Sol. tangent to x> = 4y X2 = 4y
a
X=my+ M
dy [dVJ _1
m= dxo y=y LdX) 4 (dy/dX)
&), @)
oy dx) o y dx) 4+ 1
» order=1 degree =2
=1 =2
Sol.  (x=0)2+(y—-A2=A2
X2+y2—2\y =0
dy dy
2x+ 2y dX _ 2\ dx =
dy
X+ ydx
dy
A= dx
& (xev)
so differential equation is dx (X2 +y2) =2y dx
dy
dX (x2 —y2) = 2xy
S0 g(x) = 2x
Sol.  y/njcx| =x
y(/n|c| + /n|x]) = X
yk+yn|xj=x . 0]
dy dy y
kdX +dX pnj+ X=1
1=Y x| &Y
X dx
dy
k = . (ii)
1-Y _en x| Y
X dx
dy
Now vy. dx +y/n|x| = x
y: dy dy dy

y= X —ymlx| X+ympx Ox =xdx
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MATHEMATICS Differential Equation

dy y*
XdX:y_X
@ y ¥
dx:)(_)(2

(3)._6)
soblfy, \Y/ =_\¥

1
92)=—(2)2= -4

Section (B) : Variable separable, Homogeneous equation

@ e
B-1.  Sol. dX —e,y=> 2 =x+c
9
y=0,x=5=c¢c=- 2
y(Xo) =3
[ 9 e’ +9
= 2 :X0—2 = Xo = 2

B-2. Sol. ®(X) = @'(x) pl)=2

do
= g(x)
mPX)=x+c

m2=1+c =>c=/n2-1
me@B)=3+c=2+(n2
= @(3) = 2e2

dy
B-3. Sol. dX =14+ x+y+xy =(1+x) (L+Y)

dy
Jm _ J‘(1+x) dx

X2

=

>/ml+y)=x + 2 +c
1

y(-1)=0=c= 2

x 1 (1+x)
ml+y)=x+ 2+2= 2
(exf
:y:ez -1
B-4. Ans. (2
dy dy 13
Sol.  (x+2) 9 =(x+2),-13 dX =(x+2)- x+2
2

X
y= 2 +2x-13/n(x+2)+Catx=0,y=0=c=13/n2

31
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MATHEMATICS Differential Equation

X2

y= 2 +2x—13/n|x + 2|+ 13 /n2
Now y(-4) =8 -8 —13/n|-4 + 2| + 13/n2=0

dy x(28n x+1)
B-5  Sol. dx - siny+ycosy
j(siny+ycosy) dy _ I(2x9n X+X) dx
using by parts
ysiny=x2/nx+C
dy x(28n x+1)
Sol. dx — siny+ycosy
j(siny+ycosy) dy I(2x?n X+x) dx

ysiny=xz2/nx+C

dy dy
B-6. Sol. 9X _ky=0, ¥ =kdx
my =kx+c
atx=0,y=1 c=0
x=0jjy=1 c=0
Now /ny = kx
Y = e
Lim Lim
.K)"I»y:X>=r,- ekX:0
k<0
B-7. Sol. (1)
dy y
dX 43y =2 = 2-3y _ _[dx
—n(2 - 3y)
= 3 =Xx+cC

= /(2 -3y)=—3x-c¢C

=>2-3y=ex.ec =>Yy= 3

2-e¥ . g° 2

lim lim ——%5 Py

Aow Y = X 3 = 3
dy  [1-y*

B-8. Sol. dx 4 VI-x" -¢
J' dy J_ dx
; - X
=y =% = —sinay=sinix+C'
Sin-1 X +sinay=C

B-9. Ans (3)

24y —
Sol. ydy + T+y"dx =0

4|
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MATHEMATICS Differential Equation

/ 2 _
= THy" +x=c > (c=Xx)2=(Q +vy2) > (Xx—=cC)2—y2=1

hyperbola
dy _dy
- 2
B-10. Sol. dX =y_y,= "Y7Y :Idx
1 Y
-y .y dy=x+c=/(n =Y ox4c
Y ke”
=Y —kevoy=kei—kyen oy = 1+ke
Kk
X:O,y:2;2:1+k =22+2k=k
-2e* -2
k=2 y=1-2¢" Ly-e*-2
-2

lim lim =
= (Y) = €072 =1

d_x y dy
B-11. Sol. J.X :'[1”’2

1
mx= 2 /L +y2)+c

2
/n T+y =k

=>X2=ka (1 +Y2)
at (1, 0) ko=1 1,0) jj ko=1
S>Xe=1+y>

B-12. Sol. x dy =y dx
dy  dx
Y = X smy-inx=c
y =kx . straight line passing through origin

B-13. Sol. (4)
dy [HV} [x-yj dy Xy
dx 4+ sint 2 J =gin\ 2 = dX =_2cos 2 sin2

Icosecldyzj—Zcosidx [tan%} X
= 2 2 = 2%n =—4sin2 +¢'

(tanll X
- In 4)+2sin 2 =¢
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MATHEMATICS

Differential Equation

dy

B-14. Sol. dX = sin(x +y) + cos(x + )

X+y=u

dy du
1+ dx = dx
du

dX _ 1 =sinu+cosu

J‘ du
1+sinu+cosu —

tan (Tv
= /n
dy
B-15. Sol. dx + Exy + Byx = 1
dt

51+ X 4o +e=1

et

= 1+e” gt+dx=0

B-16. Sol. y+2x=v

[dV_QJ 2v+5
dx - v+4

dv  6v+15

dx = v+4 +2= Vv+4

8v+32
8v+23 4y = 8dx

J[m+8v323J e J[1+

9

v+8 /nBv+23)=8x+c

3

8v+23J

=X+cC

puty —x=t= OX _1= dx

eY
e
=tana(e)+x=c = tana +X=cC

dv

3a +2:a

y—2x+ 8 /24y + 16x + 23) =k

x |

B-17. Sol.

dy Y -2xy-x*
B-18. Sol. dx = ¥ +2xy-X’

put y =tx

xdt  t*-2t-1
t+ dx = tP+2t—1

is a term with zero degree

6|
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MATHEMATICS Differential Equation

xd t  tP-2t—1-t* -2t +t J t2 +2t—1 dx
dx - t? +2t—1 N -t —t—1 gt= 7 x
| t? +2t—1 ( 2t 1}
2 2
(t+1) (t°+1) dt=—inx+c= " \tT+1 t+1 = _inx+c
2
{'nt +1
t+1 = ¢ /nx
y2+x2_1
y+x k
X +y =K(Xz2 +y2)
k=0
x+y=0
x2+y?
2 2
B-19. Sol. y'=%X"Y
1+ 4 -5
y'(1,2): 174 = 3
cosX+XsinX
X X X
d_y sinx—icosz
B-20. Sol. dx = XY X puty=tx y = tx
cost +tsint
dt tsint—cost
L sint %08t .[7| at {9
t+xdx = t o 2tcost =7 X

1
-2 /n(tcost)=/nx+c

1 [vcosy]
-2 \ X X)) -oynx+c

Section (C) : Linear differential equation, Bernoulli's equation
dv k
_+_
C-1. Sol. d m y=-_g
jkdt Ky

m  _—am

Integrating factor (I.F.) = €

k j kt/m
m
v el =—

dt
m
K = LS
ot “IMem g
vem = Kk
Ky mg

v=c-€™ _ K

dy
C-2. Sol. dX =y tanx — 2 sinx

L 4
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MATHEMATICS Differential Equation

dy
dX _y tanx = — 2sinx
—jlanx dx
IF= ¢© =| cosx|
COS 2X
ycosx= 2  +k
COS 2X
= y= 2C0SX 4ksecx = y = COSX + C secx
dy
C-3. Sol. (1+x) 9% +2xy=cosx
dy 2x COS X
dx 4 1+x* y= 1+x°
ILF.=1+x
d

dX (y (1 + x2) = cos x
(L+x)y=sinx+c

dy y
c-a.  sol. dx = X+3Y°
d x
dy _y =3y
1
_I;dy —
ILF. =€ = Y
X I3y dy
y - y
X
= Y =3y +c

C-5. Ans. (3)
Sol. y dx = (X +y2) dy

d x
dy _y -y
1
de , _
|E.= © o ety Y
1 1
e
so x \Y/ = y
X
- Y =y+c
Put y=1,x=1 = c=0
= X=Y2
Nowaty=4,x=4.=16
dy - (1+y+x%)
c6. Sol. dx= = x+x°
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MATHEMATICS

Differential Equation

C-7.

C-8.

C-9.

dy y(1+x*)  _4
dx +x(1+x2) X+

dy
Sol. dx = 2cosx — ycotx
dy
dX 4y cotx = 2cosx

jcotxdx ?
nsinx

IF=¢ =€ = sinx
complete solution

y.sinx = Isin X.2c0s x dx

ysinx = sin2x + C
y = sinx + C cosecx

complete solution
1
o

y- € =

ye2”’; _2Jx i C

dy
Sol. dX +y tanx = sin2x

tanxdx
j &n|secx|
IF=¢© =e

-~ solution is
jsec X.sin2xdx

= |secx|

y(secx) =

ysecx = [2sinxdx

ySecx = —2Cosx + ¢

at x=0,y=1
1=-2+c

c=3

S0, ySecx = —2cosx + 3
y = —2C0S2X + 3C0SX
atx =Tt
y=-2-3=-5

yX = —tanaix + ¢

L 4
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MATHEMATICS

Differential Equation

ﬂ—\/tanxj
_y: 0

Sol. sin2x[dx

C-10.
dy
dX _ (cosec2x)y = vtanx
1
IF = e[—cnsechdx _e 2’1 _ m
S0 solution is
y\/cotx - j1dx
y ~eotx =x +C
dy
C-11. Sol.  x9X +y=1y,
Tayy 1T ¥
o YVidxex Y- X
day 1 il Sdy dt
y'dx 4 Xy y? y' dx - dx
= + =X =t= X X
1t
= — 3 dX+ X =x
dt 3t
> dX _ x +3x=0
1
EN .
|F - e .[xd _ e—?nx - x3
Aod ot
= 3X3 dX+ X4 — X2
)7
3 _
5d 3% = % gy
o
a1
=t = 3%X2— 3cxs (- t=Y
1
3
= y' = 3x2 + kxs
C-12. Ans. (4)
dy
Sol. 2y dx  + yrsecx = tanx
dy dt
put y>=t = 2y dx =dx
dt
dx + t secx = tanx
|F - e_[secxdx :e‘.:n(secx+lanx): secx + tanx
t.(secx + tanx) j(seCXHanx): tanx dx
_ Isecxtanxdx+jtan2 xdx
yz(secx + tanx) = secx + tanx —x + ¢
y(0)=1 => c=0
X
= Y2 = 1 —secx +tanx

10 |
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MATHEMATICS

Differential Equation

dy ¥ -x
C-13. Sol. 2 dx = X¥*Yy
dy y* X

=2y dX = x+1 _ x+1
dat t X

= X = x+1 _ x+1

|E.= © X = € Tex 1+ x

dy ot &yt

put yz =t =2y dx= dx y2=t 2y dx= dx

—Iﬁdx Pn% L
(LF)=¢© —e " - 11x

1 dt t - X

o (1+x) dx _ (1+xf - (1+x)?

t —X
N -[d {(Hx)} J(1+x)2dx

j[i_ =
Tx - C\1+x (1+x)?
t

1

| —

—_

=

dx

> 1+X =—/m@L+x) - 1T+X +¢

=>y+(1+X)/N(1+x)+1=c(l+X)

Section (D) : Exact differential equation, Geometrical and physical applications

D-1.  Sol. (y+3xy: € )dx=xdy
2.2

dy  y+3x‘y‘e

- dx - X

dy y .
= dx_ x =y,3xe" )

ddy 1
= y2 X Xy = 3X er

1 ﬂ l . [dj

put — ¥ =t= dx 4+ x =3x ILF.= € " =x

d ot 3 o
- Y=t dx 4 x=3x€ (LF)=€" =x
d —X
- 3 2 % _— o
dx (tX):3XZex = tx:foe dx N Y _e +e

D-2.  Sol. y(xy +ex) dx=exdy
X2y2 dX + exy dx = exdy
e’y dx-—e’dy
2
—XedX = Y
NOREE
> 3 =g\ 5 3 =Y 4¢
D-3. Sol. 2y sinx dy + (y2cosx + 2x) dx =0

> d(yz sinx) + 2xdx = 0

11 |
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MATHEMATICS

Differential Equation

D-4.

D-5.

D-6.

D-7.

Sol.

D-8.

Sol.

D-9.

=> y2SiNX =—X2+ C

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

integrating it
Xe+X+y2—y—Xy=cC

Sol. 2y dx+2xdy) +3ydy—-5dy +3xdx-5dx=0

3y? 3x*

= 2Xy + 2 -5y + 2 _Bx+¢'=0

Sol. (x2y2—1) dy + 2xysdx =0

= x2y2 dy + 2xy3 dx = dy
dy
o2
= xady + 2xy dx = y
1Y
_ Jaeey) Ty
> Xy=+c¢C
y—1
= X2y2 = -1 —1l+cy
= 1+ Xx2y2=cy

Ans. (2)
ydx — xdy

< | x
1
N
<

put y
f(1) =

W |

Ans. (2)

d(xy) _ x%e®

£
5149

1 3
_(EJ i
—€oy = S\Y

giveny(0) =1
-1=0+C>C=-1

ey = 3
3ys (1 —ex) =Xs

(xscosy sinzy — 2y sinx) dy — (Y2 cosx — Xz sinsy) dx = 0

Sol.
x3
[3 d sin®y-sinx dyz}

X3

XS
3 . 3
d sinsy + sins yd

+ sins yd(

X3

3 J —y2d sinx =0

J — (sinx dyz + y2 d sinx)

12 |
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MATHEMATICS

Differential Equation

{xs s J
3 sin’y
d —d(y2sinx) =0
XS
3 Sinsy — y2Sinx = ¢

dy 1
D-10. Sol. X =2 Ly,=x+c

(4, 3) satisfies
=29=4+c=>c=5

y2:X+5
dy
D-11. Sol. Lsv=ydX
dy
y dx -5
y
> 2 zax+C: = y2=2ax+b
dy ax+3
D-12. Sol. dx = 2y+1

ie. (2y + 1) dy = (ax + 3) dx

ax?
y2+y= 2 +3x+c
=_2
ly-mx| [my+x]|
D-13. Sol.  V1+m® = Vi+m?
ly —mx| = [my + x| =Yy —mx=zx(my + x)

by taking positive sign
y—mx=my + X

y—x=m(x+y)
dy  YoX
s>m= X = YFX ety =ix “y = tx
dt  t-1
) Kax ot
..'t dt i
1+ 2 1+ — nx+c

Ay
I 5 —tan1|&]
= Xty :Cle

from equ. (i) by taking negative sign

13 |
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MATHEMATICS

Differential Equation

Y1
X
d _
A
dx = x put y = tx y =1tx
dt te1 1t dx 1
Stex dx= el 5 14 g X Sanat- 2 /ML +t)=/nx+cC
X tan"\(i\‘
m VY Ctan, X +c S VXY e
2 1+ tan“\i%)
then final solution Y =¢
D-14. Sol. Y-y=m(X-=x)
-y
Xnt= M +x=ay
-y y _d
m =—ay-x = m= X—ay dx
dc x-ay o x
dy = y = dy —_ y :_a
Bl Exercise-2
PART -1: OBJECTIVE QUESTIONS
i)
- 2
1. Sol. \dx) _ g IS4y

2

@) [+(5)-]

so degree is 4

2. Sol. (x—a)2+ (y —0)2= a2
X2 +y2-20x=0 ... ®
dy
2x+2y dX _2q=0
dy
a=x+y dx

equation of differential equation

)
X+y—
X2 + Y2 = 2X dx

order =1
degree =1
3. Sol. y2 = 4X

equation of normal to parabola is
y=mx—2m—ms

14 |
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MATHEMATICS

Differential Equation

dy
m = dx
@ gy (d_v]
y=dx x_o dx_ ldx
order =1
degree =3
dy y
4. Sol. 9 +2x=0
x2y=C putx=1,y=1 andweget C=1
1
put x =2 = y=4
dy dx
2
5. sol. MY 4 V1-x* =0
=>tan1y +sinax=c
ydx — xdy dy {i] dy x 1
2 2 2
6. Sol. y =dx+ ¥ = d\Y/  =dx+¥ Y =x- ¥ +k
=3 X=Xy —1+Kky = x+1)(1-y)=cy
7. Sol. (X2 + y2) dy = xy dx
dy _X¥ dy dv
- 2 2 - -
dx = XY puty=vx 9X =y xdx
2
vaxV__V J‘1+v dv:—d—x
dx  1+v? = v X
A
= mv- 2V =_mx+c
= putx=1landy=1
1
c==2
y 1% 1
R > —
m x - 2Y - _px-2 put y=e
x= 3 e
dx
8. Sol. dy=x+y+1
_de
= —-X-y-1=0 |LE.= € =ey
dx
= ey dy _ Xey—yey—ey=0
N jd (xe™) _ J'(e‘y+ye"’) dy
e’ d
= Xey=—-€ey—Yyey+t '.‘ y
ﬁXE—yz—E—y—ye—y—E—y*‘C
=>x=-1-y-1+Cey
=>x+y+2=Cey

15 |
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MATHEMATICS

Differential Equation

dv t 1
0. Sol. dt _ t+1 y= t+1
’Jt+1_1 dt
|_|:: e t+1 — e—tAl’n(t+1) :(t+1) e
solutionis (t+ 1)ex y=-e++cC putt=0,andy=-1 = ¢=0
2ey=—eaq  putt=1
1
y=—2
dy, —Tdy,
10.  Sol. (1) dX +f(x)y:=0 = fx)= Y1 dx
dy  Ldy
) dx _ ¥y dx Ly =r1(X)
(g [ W
e'{)'-ldx :e'[hzy,‘
d m x) A LI
dx yW = y1 = y1 = y1
r(x) dx
y=ys Y1 4oy
dy
11. Sol. dX 4 fy =y
dy,
dx +fy2=r
a
Add 9X (yi+ o) +f(ys +y2) = 2r
dy
here dx +f(X)y = 2r
o [l
12. Sol.  Given DE can be written as  9X — f(x) y =f(X)
Which is L.D.E.
e—x
ILF. = E-x-nfix) = f(X)
g
General solution y f(X) = (X) dx+c =—ex+c
> y = —f(x) + cex f(x)
dy dy y dx 10 y®-2x
— — 3 —
13, Sol. (2x—10ys) 9X +y=0 > dx = 10y -2x dy _ y
ax x a2 y*
dy:lOyz—Zy = dy+ y x=10y2 = xy2 =10 o +¢
> Xy2 = 2ys + C
dy
14. Sol. siny dx = cos y (1 —xcosy)

16 |
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MATHEMATICS Differential Equation

dy ot
putcosy =t —siny dx = dx
dt at
= - dX = y(1-tx) = dX =tx —t
dt
> dX 4t = tx
1dt 1 1
——+-=X —=v
t2dx t t
dv dv
——+v=X —— V==X
dx = dx
o e
_ J.—xe"‘dx+C
Now solution v.ex =
J‘e”‘dx+c
Vex = Xex—
vex =xex+ex+C
= 1t=x+1+ Cex
dy dy _at
15. Sol. seccy 9X +tany=1 puttany=t sec.y dx dx
dt
= dx =1 _t = Mml-t)=-cx
= l-t=ew«x = t=1-e« = tany =1 + cex
x dy-y dx [
2
16. Sol.  xdy =ydx +y2 dy = y =dy = -d

X
-7 =y-2 puty =-3 3-5 = x =—15

17. Sol. 2x3dx + 2ysdy — (xy2dx + x2y dy) =0

=) 5
d 2/ +d'2) _ 2 guy)=0

= d (Xa + ya—Xay2) =0 = Xat+Yys —X2y2=C
xdy — ydx d
XZ
dy - yd :
xdy - ydx 1+(X} 1+(
18. Sol. XY 4dx=0 = X +dx=0 =>

()] 2]
= d X)) +dx=0 = tan: X/ +x=c

19. Sol. eydx + xeydy — 2ydy = 0
d (xey) —d(y2) =0
Solution is xey—y2=c¢

17 |
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MATHEMATICS

Differential Equation

Xey—Yy2=C

PART -1l : MISCELLANEOUS QUESTIONS

A-1

Sol.

A-2.

Sol.

A-3.

Sol.

Ans. (2)

dy

2
Statement-1 is true because differential equation of y = A sin x + B cos X is dx® 4 y=0
dy
Statement-2 sec:y 49X + xtany =x.
Puttany =z, then
dz
dX +xz=x.
IF _ efxdx - ex2f2
_ _ 212 X2 X2 /2

the solutionis z. & = = I dx+c

2
. x2i2 IX er’?
ie. tany. & = .xdx+c

statement is false.

2 2 2 2
x2 N X +y X X +y

statement-1 is false
statement-2 is linear form of differential equation

1
dx
LF.= ej-x =X

J.xsinx+c
y.X =

jcosx+c
Xy = —X COSX +

Xy = —X COSX + SinX + C
X(y + cosx) = sinx + ¢
statement-2 is true.

Ans. (1)
xdy dy
y_ d)( :y2+dx

dy
= y—y2=(x+1) dx

dx dy
IR B kv

18 |
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MATHEMATICS

Differential Equation

= MmX+1)==ln(l-y)+iny+inc

= (x+1)(1-y)=cy
statement-1 is true
statement-2 is true and it explains statement-1

Section (B) : MATCH THE COLUMN

B-1. Ans. A-s,B-p,C-qD-r

order =2, degree =4
sum =6

(&) &

il 3| =L

4 2

(B) dx + dx + sinx = 2 cosX

order = 4, degree =3
sum =7

2
(ﬂ] dy &
© ¥/ 44 3 d¢ L5dx =g
2
(d_V] dy  dy
dx :3dx2 _5dX -4

Py dy .dy )
— 3—2-5-"-—
dx _ | dx dx
order = 3, degree =2

sum =5
1

dy (dVJ
() I +y=
., -
dx +y dx =1
order = 1, degree =2
sum =3

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

C-1. Sol. We have (x-h)2 + (y—-k)2=a2 ... (1)
Differentiating w.r.t. x, we get
dy

2(x—h)+2(y—k) 9X=0

&—
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dy
x-hy+y-k =0 . @)

Differentiating w.r.t. X, we get

(d_vjz &y
1+ oy & =g (3)
From equation (3),

[1 + pzj dy &y
y—k=- 9/ wherep= dx q= dx*
Putting the value of y — k in equation (2), we get
(1+p*)p
x—h= ¢
Substituting the values of x — h and y — k in equation (1) , we get

3
[+&) RIS
2
q (1+p2)=azor dx =az dx

which is the required differential equation

[d_vf dy
C2. Sol. y\9) 4 (x_yydx _x =0

dy  (Y=x)E(x- y)y +4xy

or dx = 2y
dy
or 9X =1 which gives straight line
dy _X
or 9 = Y which gives circle.
1
C-3. Sol. Obviously (1) is linear differential equation with P = X and Q = log x
(dy) dy  4x
y| & ay 2
X/ y4x=0= dx + ¥ =0

Hence, it is not linear

)
(2x +y3) VX =3y

dx 2x 2 2 2
= = ¥ = Yy
- 4 _3Y - 3 hichislinearwithP=— 3Y andQ= 3
C-4. Sol. dX " cosx = cosx (linear)

cos xdx sinx
I e
ILF.= © = J

J'e‘“""" cos xdx
Thus, solution is y.esinx =

Ye€sinx = €sinx+ C
whenx=0,y=1,thenc=0
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C-5.

C-6.

C-7.

Thus, y =1, Hence , option (1), (2), (4) are true

5-4) 3

Sol.  x=sin\9X = dX_ 2y = sin_1x
dy

x—2y=log = 9X = exay

Sol. Equation of normal at P(x, y) is
dx

Y-y= dy (X=x)

[x + yﬂ, Oj
so coordinate of Q is dx
Thus (PQ)2=(X—=X)2+ (0 —y):

dy]2 - dy
—_— + —_—
kz:[ydx Y ydx + k? —y?

=X +cC

'y

it passes through (0, k) => c=0 =

= kz—y2:X2
X2 + Y2 = ko

dy

Sol. dX _y tan x = 2x sec x
y(0)=0

—jtanx dx

I.LF. =€
I.LF. = cos x

__[2x sec x.cox dx

_ e—l’nsecx

COSX.Y
COSX.Yy=Xz2+C
c=0

Y = X2 SEC X

2
4n  2°V3
3 9
dy
Sol. (L+e) 9% +ye.=1
dy e 1

dx ;. 1+e€” y= 1+e”

L 4
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e)(
j1+ex X _ e-l’n(1+e")

ILIF=¢€ =1+ex

complete solution

J'1dx
y.(1+ex):
l+edy=x+c
x=0,y=2 = c=4
l+e)y=x+4

X+4
y=¢e +1
x=-4, y=0

2
Xx=-2, y= X +1
(e"+1).1—(x+4)e"

o (e

& (x=9)+1
(e" +1)2

dy

dX:O = X+ 3 =ex
1

e, = X+3

L 4
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