DIFFERENTIAL EQUATION

DIFFERENTIAL EQUATION
Let x = x(t) and y = y(t) be solutions of thg
differential  equations i—? +ax=0 and
dy

aery:O respectively, a, be R. Given that

x(0) =2; y(0) = 1 and 3y(1) = 2x(1), the value
of't, for which x(t) = y(t), is :

(1) log2 (2) log3

(3) log4 @)) logi 2

3
If the solution of the differential equation

(2x +3y—2)dx + (4x + 6y — 7) dy = 0, y(0) = 3,
is gx + gy + 3 log [2x + 3y —y| = 6, then
at2pt3yisequalto

Ify=

y(x) is the solution curve of the

differential equation (x* —_4) dy _(y* _3y)dx -0,

X2, y(4):% and the slope of the curve is

never zero, then the value of y(10) equals :
() — @ —

14 (8)" 14242
3) ’ 4 o

1 _2\/5 1 _(8)1/4

If the solution curve, of the differential equation

dy _X+¥-2 passing through the point (2, 1) is
dx 7 x_y

2

tan y-1 _llog o+ y-1 —log|x 1}
X — B x -1 ¢

then 5@ 4 ¢ is equal to

A function y = f(x) satisfies 0

f(xfin 2x 4sin x_(l 4 cos’ x)f' (X) — with

condition f(0) =0 . Then f

Tl -
=1 1is equal to
2] a

(D1 0 (3 -1 42

10.

11.

If the solution curve y = y (X ) of the differential

equation (1+y2)(1+logcx (}x +xdy =0, x>0

passes through the point (1, 1) and
[ 3 ]
o —tan 5
y(e )= , then ¢ +3 18
B +tan 5
If sin| = | =log|x| +% is the solution of the
differential equation x cos | ¥ ﬂ:y cos| L | 4 x
x | dx X
and y(1) = %, then ¢ is equal to
()3 (2) 12 3)4 4)9
Let
f(x)= [lim —

I+ X I’ _X

2r? [(f (r))2 _f(x)f (r)] ; f(r)
_re’

be differentiable in (—o 0) (0,00) and f(1) = 1.
Then the value of ea, such that f(a) = 0, is equal
to .

Let y =y (x) be the solution of the differential

equation sec x dy + {2(1 —x) tan x + x(2 — x)}
dx = 0 such that y(0) = 2.Then y(2) is equal to :
(1)2 (2) 2{1 —sin (2)}

(3) 2{sin (2) + 1} @1

Let y = y(x) be the solution of the differential equation

(1 - x) dy =

xy+(x3 +2)4/3(1 _xz)] dx,

e x<1,y(0) =0.1If y[%

m
——,mandn are
n

co-prime numbers, then m + n is equal to

Let Y = Y(X) be a curve lying in the first
quadrant such that the area enclosed by the line
Y -y =Y (x) (X —x) and the co-ordinate axes,
where (x, y) is any point on the curve, is always

2

-
2Y‘7f )

+1,Y(x) 20. IfFY(1) = 1, then 12Y(2)

equals
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12.

13.

14.

15.

16.

The solution curve of the differential equation
dx

y—zx(loggc _logy +1), x>0,y>0
dy

passing through the point (e, 1) is
y

X

y

X

(1) |log, =|=x log, =y2

(@)

3) =y 42 —y4+l

log, = log, =
y y

Let y = y(x) be the solution of the differenti

g (tan x) 4y

equation —= _ — : ,
dx sin x(sec X —sin X tan )3

>

X
€172

satisfying the conditiony| & | _2. Then, y is

x
3

@ ?(2 +log3)

(1) ﬁ(z +1ogeﬁ)

3) \/5(1 +210ge3) @) \/ge +log63)
The temperature T(t) of a body at time t =0 is
160° F and it decreases continuously as per the

differential equation (;—T = K(T _80), where K

is positive constant. If T(15) = 120°F, then
T(45) is equal to

(1) 85°F (2) 95°F

(3)90°F (4) 80°F

Let y = y(x) be the solution of the differenti

equation  sec’xdx (ezy tan’x 4 tan x)dy =0,

0<X<%,y 0. Ify =Q-

I
6

il
4

Then €™ is equal to
Let y = y(x) be the solution of the differenti

equationj—y =2x (x+y)-x(x+y)—1,y(0)=1
X

2

Then, % +y %] equals :

(1 : ) ’
44+Je 3 e

3) 2 “4) 1
14+/e 2 e

h1

h1

17.

18.

19.

20.

21.

22,

123.

24.

If x = x(t) is the solution of the differential
equation (t + 1)dx = (2x + (t + 1)*) dt, x(0) =2,
then, x(1) equals

Let o, be a non-zero real number. Suppose f+3RR
is a differentiable function such that f (0) = 2
and limf(x)=1. If f (x) =¢f(x) +3, for all

X e R, then f'(-log.2) isequal to_ .
(13 2)5
3)9 @7

If %:M , X(1) =1, then 5x(2) is equal to
dy y

Let y = y(x) be the solution curve of the

differential equation secy:—y + 2xsiny = x’cosy,
X
y(1) =0. Then y(\/g) is equal to :

n n
(M3 2) ¢

I T
) @15

Let gfx| = [yle™

P, a» p e Nbethe solution
of the differential equation
xdy — ydx + xy(xdy + ydx) = 0, y(1) = 2. Then

atp isequal to

Let 1_(}"(t))2 dt:J‘)’(t)dt,OsXlezO,

y(0)=0.Thenatx=2,y"+y+ 1lisequal to:
(D1 (2)2

3) V2 (4) 12

If log. y = 3 sin'x, then (1 — xJ y" —xy' at

X = — 1s equal to :
’ q

(1) 9e™° (2) 3e™°

(3) 3¢ (4) 9¢™*

For a differentiable function f: /Ry IR, suppose

f'x)=3f{x)+ g, where o ¢ IR, {0)=1 and
lim f (x) = 7. Then 9f (-log.3) is equal

X —w0

to




25.

26.

27.

28.

29.

30.
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The solution curve, of the differential equation | 31.

2y gy +3= SQ, passing through the point

dx dx
(0, 1) is a conic, whose vertex lies on the line :
(1)2x+3y=9 (2)2x+3y=-9

3)2x+3y=-6 (4)2x+3y=6

The solution of the differential equation 32.

(x> +y)dx — 5xy dy =0, y(1) =0, is :
(1) |x2 _4y2|5 -x 2) |X2 _2y2|6 =X
3) |X2 _4y2|6 =X 4 |x2 _2y2|5 'S

If the solution y = y(x) of the differential equation
(x'+ 2% + 3+ 2x + 2)dy — (2% + 2x + 3)dx =0

satisfies y(-1) = _% , then y(0) is equal to :

(1 = @0

1 T
3) n 4) 5

Let the solution y = y(x) of the differential
dy
X

equation —y =1+ 4sinx satisfy y( 5)=1.

i

Then y ) + 10 is equal to

The differential equation of the family of circles

passing the origin and having center at the line

y=Xxis:

(1) (= y* + 2xy)dx = (X’ — y* + 2xy)dy

(2) (X +y* + 2xy)dx = (* + y* - 2xy)dy

(3) (x* =y + 2xy)dx = (X’ — y* — 2xy)dy

(4) (< +y* = 2xy)dx = (X' +y* + 2xy)dy

Let y = y(x) be the solution of the differentipl
1

. d 2 1x2
equation _y+—x2y = Xe( * ) ;¥(0)=0. 36.
dx © 1 2
(+)
Then the area enclosed by the curve

1

2
f(x) = y(x)e (u‘ ) and the liney —x =4 is .

33.

34.

35.

Let y = y(x) be the solution of the differential equation
(" + 4)’dy + (2xy + 8xy — 2)dx = 0. If y(0) = 0,
then y(2) is equal to

I L
OF: @
T

() 2x O

Let y = y(x) be the solution of the differential
equation (x +y +2)° dx = dy, y(0) = 2. Let the
maximum and minimum values of the function

y = y(x) in

0,%} be ¢ and B> respectively.

2
If(3oc+n) + 62=y+6\/§,ya6€ , then y + 3§
equals .....

If y = y(x) is the solution of the differential

equation dy + 2y = sin (2x), y(0) 2, then
dx 4

y %] is equal to :
(e @)e™
(3)e” @) e

Suppose the solution of the differential equation
dy  QCiax—p+2

= represents a circle

dx T px Ty fly - 4 )

passing through origin. Then the radius of this

circle is :
(117 @ 2
(3) g 4)2

If the solution y(x) of the given differential
equation (¢/ + 1) cosx dx + € sin x dy = 0

passes through the point , then the value

E’()
2

T

(7]
of ¢ '®) is equal to

Let f be a differentiable function in the
such that f(I) = 1 and

interval (0, o)
2

i £T00) _x¥f (1)

tsx t X

2 f(2) + 3 1(3) is equal to

—1 for each x > 0. Then
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37.

38.

Let f(x) be a positive function such that the area
bounded by y = f(x), y=0 fromx=0to x=a>(
is e+ 4a’+ a— 1. Then the differential equation,
whose general solution is y = ¢;f(x) + ¢, , where

¢y and ¢, are arbitrary constants, is :

dy dy
1) (8e* 1 —_0
(1) 8¢’ _)— ol dx
) (8¢" 1)d2y Y
dx
dy dy
3) (8¢ —_0
(3) 8¢’ 4+ 1)— o2 i
(4) (8e "_1)(17y b _o
Cdx
Let y = y(x) be the solution of the differenti
equation (1+x2)d—y+y=et‘m71x, y(l) =
dx
Then y(0) is
1 1
(1) Z(eﬂ/2 ) () —(1 —e?)

1

(3) Z(l _eT[/Z) (4) ( ,[/2 )

39.

40.

41.

Let y = y(x) be the solution of the differential

equation (2x log x )d—y+2y:§10gex, x >0
dx X

and y(¢ ') = 0. Then, y(e) is equal to

M -= ®-=

3 > @2

e e
Let a conic C pass through the point (4, —2) and
P(x,y), x >3, be any point on C. Let the slope of
the line touching the conic C only at a single point
P be half the slope of the line joining the points
P and (3, -5). If the focal distance of the point
(7, 1) on C is d, then 12d equals
Let y = y(x) be the solution of the differential
equation (1 + y*)e"™dx + cos’x(1 + ¢**™)dy = 0,

y(0)=1. Theny

T .
—| isequal to :
4] au

12 @) —
(] c
3) L 4 =
c c
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SOLUTIONS

Sol.

Ans. (4)
—4ax =0

d—X= _adt

J‘i—xz_ajdt
In|xk _atyc
att=0,x=2
In2-04c¢
Inx= _at;In2

—at

X
——_e
2

x—2e™

dy
Lby_0
aty=

Y bat
y

In|yL bty

t=0,y=1

0=0+

y=e"

According to question
3y(1) =2x(1)
3e"=2(2¢?)

For x(t) = y(t)
- 2e*at — e*bt

2= e(a —b)t

3
log, 2 =
3

t

()

(i)

2. Ans. (29)
Sol. 2x+3y-2=t A% + 6y — 4 =2t
2 3y _dt Ax +6y—T=2t-3
dx ~ dx
dy :(2X+3y_2)

dx  4x 6y _7
dt 3t,4t_6 t_6

dx ~ 2t_3 " 2t_3
2t

-3
ft_6 dt:J'dx
2t 12 9
J{ t6 t_6
2t+9In(t—6)=x+c
22x+3y—-2)+9In(2x +3y—-8)=x+c
x=0,y=3
c=14
4x + 6y —4 +9In (2x + 3y — 8) = x+14
x+2y+3In(2x+3y—-8)=6
OLzl,B:Z,X:S
a+2p+3y=1+t4+24=29

Jdt —x

3. Ans. (1)
Sol. (x? _4)dy —(y* _3y)dx =0
dy dx
- Jy2 3y Jx2 4
y-(y-3) —3)
y(y =3) fx —4
2
—(ln ly-3|-n|y |)_—ln +C
x. 2|
- lln|y_ |=—ln|X_2|+C
3y 74 Ix42]
3
At X:4, =
7=
C lln3
4
Ly L2 +—ln(3)
3y T4 |xp2
Atx =10

Ly =3 len‘g +lln(3)
3 y 3| 4
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d
y-3 _In 2%, e 2,20
y dx

In

as y(4)=§:, g (0.3)

-y + 3 — 81/4.y

3

T
4. Ans. (11)
dy x4y-2
dx = x_y
x=Xhy =Yk
& XY
dX XY

Sol.

k_2_0
+ =
Tk_0 h_k_-1

< ==

vX

v o _Lev
Tax T1_v
1_v dX

L=
+V

dv _14v
dX " 1_v

=

tan~' v _%ln(1+ v) =In| X |4+C

As curve is passing through (2, 1)

2
_lln y -l ]

2

y -1
x 1

tan ! 14 —In|x_1]|

x 1

co=landg=2
=>f+a= 11
5. Ans.(1)

d
Sol. ¥ _
dx

LE. =1+ cos’x

sin 2x .
————|y=sinx
14 cos”x

y .(1 4 cos’ x) = J(sin x)dx

=—cosx + C
x=0,C=1
T
T _q
y 2

Sol.

Sol.

o= 17[3 =1
= o + 2[3 =3
Ans. (1)

Differential equation :—

d
x cos> L _ y cos +X

x dx X

cosz xd—y_
x| dx

Divide both sides by X

y| =x

COS—| ——— [ =—

Letzzt
X

dx

cost

X

costdt— ldx
X

Integrating both sides

sint=In|x|+c

sinzzln|x|+c
X

Using y(1) = %, we getc =

So, a:\/§=>(12: 3

V3

2




Sol.

Sol.

DIFFERENTIAL EQUATION

Ans. (2)
f(l)=1, fla)=0

20 (2 (r) —f (X)f Q)

f(r)
f>(x) = Lim ]
I X r _X
£(r)
_Lim 2r¥ (1) (f (1) —F (%)) e ]
x| Ty X r_x
f(x)
fz(x)_szf(x) £(x) _x%e *
dy ¥
P _xy—=2 _xeX
y de
y dy x* %
x  dx
dy dv
Put |y — —__ —
== dx_V+de
V=V xd—V e
“ Ty

dV © :>e Vvdv = dx
dx

Integratmg both side
e (xte)+1+v=0
f(=1ox 1,y=1

><c_ 1 z
e

ev[_1_2+x
€

y
e* [ _1_%+X

_|_1+V=0

I A
€ X

x=a,y=0=> a:g

ac=2
Ans. (1)

d—zzz(x _l)sin X +(x2 _2x}:os X

Now both side integrate

y(x ): JZ(X _l)sin xdx 4 [(xz _2x)(sin x) _J'(2x _2)sin X dx}

y(x )z(x2 _2x)sinx ey
y0)=0+r=2x

y(x )z(x2 _ZX);inx +2
1)-?

10. Ans. (97)

dy xy (20300

Sol. — =
dx 1_x° 1 _x?

X 1
———dx —In(1
F=e fie™ g™ e

1 _x
y _x2=ﬁ3x3+2>dx
vyl —x* =3 X

— 42X |4c
4 X

= y(0) =0 e 0
1 65 m

Y[E -

myyn=97

:3_2 = n
11.  Ans. (20)
1

Sol.

Y{ (y xY/x)=

N O0.y—xY'(x))

ZY)

- (y+fo )(y XY Y _|_2Y7(

y? +ny{ +nyf _x*[Y"

( +X,0J
Y'(x)
t))-
Y%
- +2Y¥ )
2xy — X Y(x)=2
dy 2xy _2
- X
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12. Anms. (3)
sol. & _X[pn[X],
dy 'y

X
Let —=t>x ty

d tIn dt dy
Y y_ (t): tln(t)_y
dt dy
- el
tln(t) y
= @:J‘g letlnt=p
p y

1
—dt_d
(o= p

= Inp =Iny +c

In(lnt)=Iny+c

Infln |2 =Ilny;c
y
atx=e,y=1
Inn |—||zIn(l)+c=>< O
In|ln i‘ Iny
ln o :elny
In|—|lzy

13. Ans. (1)
d sin cos
Sol. Y _ Xty COsx
. 1 . sin X
sin X.cos _sin X.
X[ cos X CoS X

sin X 4y €os X

~sin x(l _sink )
dy —sec’X 4 y.2(os ec2x
dx ~ +¥-o€ )

dy
& _2cos ec(2x)y _secX

dy
ix +py=Q

F _e dex _e J*_Z cosec(Zx c’x

— (cos ec( t)dt
_ef

_In

=€

t
tan—|
2

,ln‘tan x‘ 1
=€ —

N |tanx|

y(IF) = JQ(IF gx 4o
x| fee |tanx|+c

|tanx| f|t| fortanx =t

In|t|ic

an ] XI_
y :|tan x|(ln | tan x |+c)
o=

Putx=4,y 2
2=Inl+c = c=2

y =| tan x ](ln | tan x ]_,_2)

=\/§en \/§+2)

X
Y 3




14.

Sol.

15.

Sol.

DIFFERENTIAL EQUATION

In|T 80| —In 80— _kt

In T;SO — _kt
80

T_-80,80e™

120 —80 4 80e "
ﬂ e,k15 l

80 2
-~ T@s ):80+80e*-“5
:80+80(e k.15 )3
1
=80 480. 3
=90
Ans. (9)
dx
sec’ X+ e” tanX L tanx—0
y

dx dt
Put tan x—t — secX —

dy ~dy

16.

Sol.

g =
X = 6 >y o
NErRR +0
e’ _\3
efe_9
Ans. (4)
d
Y _2x(x 1) —x(x4+y) -1
dx
Xty=t
E _1-2xt® _xt _1
X
dt — xdx
2t _t
tdt
YR — xdx
Lett’ —z
dz
— xdx
.[2(22 2 _z) Jx
f dz _ dex
4z| z _]
1
Z _—
In—2 _ x>k
z
. 1
) _\/g




DIFFERENTIAL EQUATION

17.

Sol.

18.

Sol.

10

Ans. (14)

(t+ 1)dx = (2x + (t+ 1)Hdt
dx  2x 4 (t4 1)

dt - tyl

dx 2x 3

— T =(t+1
dt t41 t+1)

1

pra
[.F=e Jea® = g2men — .
(t+1)

X 1
Al A

X (t+1)2
te 1P 2

C:z
)

(ty D)’
2

put,t=1

x=2"+6=14
Ans. (Bonus)
f(0)=2, lim f (x) =1

X>—0

X =

3 )
—(tx1
+2(+)

£ 1(x) - o f(x) =3
[F=e¢®

y(e*) = JS.e’“"dx

3e*
—a

x=0o 2_.=,CL 2_Cc_2 ...()

o (03

f(x). (6 =

+C

F) ==, Ce
(03

Case-1 >0

3

X3 0= 1= —4C(0)
(03
a=-3 (rejected)
Case-Il o <0
. =3

as limfx)=1-5 C=0and — =15 o=-3

X3—o0 o
= f(x)=1 (rejected)
as f(0)=2

— data is inconsistent

19.

Sol.

20.

Sol.

Ans. (5)
d x 1y
dy y vy

f 1
Integrating factor=¢”’ ¥ ——

y

1 1_y°

X.— = dy

y= Iy

x

—="—-Y+¢

y |y

x=—1—y2+cy

x()=1
=—1-1+c=c=3

x=—1-y +3y

5x (2)=5(-1-4+6)

=5

Ans. (3)

sec’y Rl + 2xsiny secy = X cosy secy

dx
sec’y L + 2xtany = X’
dx

dy dt

tany =t SecC =
y = Zy dx dx

dt X dx 2
d—+2Xt:X3,If:eJQd :ex
X

2 2
te* — Jx3.exdx+c

1
X2:Z = t-eZ:_

5 JeZ.ZdZ :%[GZ.Z —e“4c

2 tany— (x> _1)42ce™

y(1)=0 - ¢=0 y(ﬁ)zf
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21. Ans.(4) 23. Ans.(4)
Sol. ajx|=ly|e" P, a,be N
]
xdy — ydx + xy(xdy + ydx) =0 Sol. an/ ):3sm X
dy dx
. (xdy 4 ydx) =0 1 1
y X '
-y :3[ =
nly| — nlx|+xy=c y 1_x
y(l1)=2
= y'— 3y atX:—
n2[-0+2=c <2
c=2+ n2
3| T
- . 3el'® x
oyl = nix|+xy=2+ n2 = Y= N _23¢?
njx| = HZ‘—2+xy 2
2
[ 1
X xy 2 l_Xzyv_yi _2X
|X|:‘2 c ) 3 2 ,__Xz ( )
= y = >
2x| = [y|e® (1 —X )
a:2 B:2 a+B=4
22. Ans.(1)
Xy
NG 1_x*\y"=3P3y 4
Sol. \1(y'(¥)) =¥y(x) = () s
2
1_ d_y :yz 1 3sin ! I 3| o 1
dx 1 2] ; 2
¢at X_ , y=e =e _e
2
LA
dx )
1 o
dy dy B 5
—dx OR — _dx 2
B N I _x —33e?
NN (Pl g
~ sin'y=x+c,sin'y=—x+c 2
XZO:}’ZO = CZO
sin’ly=x, asy >0 7 L
:36 3+
sinx =y 3
dy COS X
o = 2 "
7 odx (l—X )y —XY‘ 1
atX:E
%:Jinx . | | . .
) :362 34— | — 2\/562 —9e?
- —sinx+sinx+1=1 \/5 2
11
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24. Ans. (61)
dy _
Sol. dX — 3y =

y—e’3x=Je odx
3x
. 0©
ye3_a3 +C

(* ™)

Y= % +Ce™

on substituting x =0,y =1
X3 —o0 Y =7

we gety =7 — 6
9f(—log.3) =61

25. Anms. (1)
dy
Sol. (2y _5)& -3
(2y _S)dy — 3dx

2
2 .y?_Sy: 3X 4

" Curve passes through (0, 1)
>\ =—4

" Curve will be

3

_%]

- Vertex of parabola will be [%; —]

Y 2x+3y=9
26. Ans.(1)
Sol. (x*+y?) dx = 5xydy
dy x’1y’
T dx T Sxy

12

27.

Sol.

xdv 1_4V?
dx © sV
\Y
f1_4v2

Letl1 -4V =t
— —8VdV=dt
dt dx

RETES

=

=

dx
dv — J‘S—X

S §1n|t|:§1n|x|+1nc
-5 1n|t|:8ln|x|+an
- 1nx8+ln‘t5‘+an:0
= Xg‘tS‘:C

_ x8]‘—4V2‘5 _C

5

8
= X

2 2
XA 6

X
2 213 2

= ‘X _4y ‘ = Cx

given y(1)=0

Sf=Ccse

= ‘xz _4y2‘5 _x’

Ans. (3)

y_ " (2X2+2X+3) dx
Jd _JX4+2X3+3X2+2X+2
o (2x* 4 2x 4 3)

) p2x 4 2)
o dx o dx
y:JX2+2X+2+JX2+1

y=tan '(x + 1) + tan 'x + C

dx

_1)= =T
¥( 1

—7T T
T _0_T.C - C=0
4 4t 7

— y=tan '(x + 1)+ tan'x

0)=tan'1=2
y(0) = tan .




DIFFERENTIAL EQUATION

28. Ans. (7)

Sol. ye™ — J(eJ +4e " sin x)dx
ye ' =-¢ —2(esinx e cosx)+C
y =—1—2(sinx + cosx) + c&
T y@=1= ¢c=0
y(z/2)=-1-2=-3

Ans=10-3=7
29. Ans. (3)
Sol. C=x+y’+gx+gy=0 ... (1)

2x +2yy'+g+gy'=0

o 2x+2y?/’
lyy

Putin (1)

-y - 2xy)y' =X -y’ + 2xy
30. Ans. (18)

2x

Sol. IF=eI(1*X2) _elx

;1 L .
yr::‘*"2 ZJerX2 elx
2

-1
X
1 2
ye ¥ =5+

©0-

1
2
X

X) _—el&’
y(x) 5

2
X

f9="

y=x/2

/

(-2,2 (4, 8)

y=x/4

4 2

A_ J‘(x+4)_x?dx=18

31.

Sol.

32.

Sol.

dy 2x7 4 8x 2
- +Y =

(F8) |2y

dy 2x 2

dx "7 x* 44

(o)

2x

dx
IF = e/l

IF=x*+4
2
yx e fﬂ (< +4)

dx
X+4)=2 p—o
y( ) fx2+22

y(x 2 _|_4):§tan‘1 X

X
3
yatx =2
y(4 +4) =tan '(1)

+C

0=0+c=c=0

y(x*+4)=tan'

I
YE)=3,
Option (4) is correct
Ans. (31)

d
Y x4y 42 (1),
dx

Letx+y+2=v

& &
+dx:dx

y(0) =-2

1

d
from (1) d—Vzl_,_V2
X

dv
J‘1+V2 - jdx

tan'(v)=x+C

tan'(x +y+2)=x+C

13




DIFFERENTIAL EQUATION

atx=0y=-2 5 C=0
= tanfl(x+y+2)=x

y=tanx —x — 2

f(x)=tanx —x—2,x g O,%

f'(x) =sec’x — 1> 0= f(x) 4
foin =f(0)=-2=p

fox = | 2
3

now (3 + )’ +p2=y+ 53
= Gatal g7 =(3-67+4

y+ V3 =67 363

:}y:67and6:*36z>y+6:31

33. Ans.(Q)
d . 3
Sol. —y+2y:sm2x,y(0):—
dx 4
LF=ef" =¢»
2x 2X -
y.e :Je sin 2x dx
2x .
g _ €™ (2 sin 2x_2 cos 2X).|_C
4.4
3 3 1(0 -2)
X y 1= 2 2 +
3 1
= C
4- 47
1=C
2 sin 2x_2 cos2x g
= +1.e
8
L8 ! o T
X=—", y=—|2sin—~_2cos~|s,€
87 7= 4 417"
y:0_+_€:7Z

14

% |3

34.

Sol.

35.

Sol.

Ans. (3)

dy  (2+a)x—py+2
dX_BX—Y(Zoc+[3)+ 4o

pxdy — (2 + Pydy +4ody = (2 + ) xdx —gydx 4+ 2dx

BOxdy 1 ydx) — C + Pydy + 4ady = (2 1 ) xdx 4 2dx
2 y2 2 x?
ﬁxy—(—ﬁ)—o‘z pdgy Gl +20‘)

=>p= 0 for this to be circle

2
X
(2+(x)?+ocyz +2x—4gx 0

coeff. of
>2+a=2a

2_.2

X =Yy

ie. 2x+2y" +2x -8y =0

X+y +x—4y=0

J17

+4=—

rd — l
4 2

Ans. (3)

(e"+ 1) cosx dx + ¢ sinx dy =0

S d((ey _|_1)sinx) =0

(ey +1)sinx =C

It passes through

E, OJ
2




DIFFERENTIAL EQUATION

36. Ans. (24) 38. Ans.(2)
2 tan‘lx
Sl tim CTOOXEO o By e
ads t—x dx " 1.x* 7 14x?
26 (x) _x ¥ '(x) L4
o 1 =! LF.= elix?" _gmx
2x.f(x) —x2f(x) =1 ¢ otan ' x s
dy 2 _;1 y.e = [x e .dx
dx x 7 x2
Lettan 'x =z dX2 —dz
Lf_elx — 5 14x
h . y.e'= ZZdzze—jLC
y 1 . Je >
- = J‘_—4dX+C
-1
X en « e2tan X
y 1 c y.€ = > _|_C
X2 ) 3X3 ’ tan 1x C
Put f(1)=1 =>¥ ° +7
> 2 etan X
C=3 - ot ol
1 2x? YD=0 =20 =t =4
y_§+T etanjx e75/2
2X +1 s Y= 2 _2etan4x
3x o
17 . _—
f(2)_ ,,y@)_ 2
39. Ans.(3)
f(3 :—
B=7 so.. & Y 3
dx "x nx  2x?
17 55 72
2f(2)+3f(3)——+———_24 o
3 3 LF. = efx nx :en( n(x)) _ nx
37. Ans.(3)
3nx
a .~.ynx=J‘ -—dx
Sol. Jf(x)dx _e’,4a® La_l 2x
3nX l
flay=—"+8a+1 dx —ﬂ j" dx
flx)=—e"+8x+1
3 1 3 1
Now y = Gif(x) + G, S | ] |
d 2 X IZX X
D _Cf'x) =C(e+8) e Bnx 3
dx y. nx= —
?y d7y 2x  2x
d X X -1\ —
o O = e
Put in equation (1) - 0(- 1)——e ?e+C = C=0
gz_exd—%;(e‘x_FS) Ly 3nx 3
dx dx o 2x  2x
dy dy 3 3 3
(3" 4 1) =0 ye)=-2_3
x* ' dx Y€)= 2e 2e e
15




DIFFERENTIAL EQUATION

40. Ans. (75) 41. Anms. (3)
Sol. P(x,y) &x >3 Sol. (1 +y)e™ dx +cos’x(1 + &™) dy =0
dy 1 5
Slope of line at P(x, y) will be (X2 sec’x e dy
dX 2 X_3 j‘ 2 tan x X+j. 2:C
1 +¢€ 1 +y
dy 1
= dx tan '(e™ ) +tan 'y =C
= =
y+5 x3)
forx=0,y=1,tan"' (1) +tan'1=C
>2ny+5=nx-3)+C
c==_
Passes through (4, —2) 2
= 2 n(3) = n(l) +C tan—l(etan X) + tan—l y= Y
2
= CcC=2 n(3)
Put x =g, tan 'e + tan' y =%
= 2n(y+5= nx-3)+2n(3)
tan ' y= cot'e
ﬁz[ny—” _ n(x _3) y:l
e
2
5
- |57 =6

> (Y+57=9(x-3)

N2

Parabola

4a=9

7 2
d-—.||— 6

-
q 625

4
.

4
12d=175

16
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