Differential Equations

Questionl

Let x = x(t) and y = y(t) be solutions of the differential equations

& +ax=0 and ¢ + by = 0 respectively, a, b € 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 :

[27-]Jan-2024 Shift 1]

Options:

A.log ,2
3

B. log,3
C. log,;4

D. log 42
3

Answer: D

Solution:

%hcrr:l]

d—x=—adt
X

[A%__afat
X

In|x| =—attc
att=0,x=2
In2=0+¢
Inx=—at+In2

=i
=&

e LY T SR | |
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iy ==bdt
y

In|y| =-bt+1
t=0,y=1

0=0+41

el savase. ()

According to question
3y(1)=2x(1)

3¢ "=2(2¢

a—b _
e —

TIPS

For x(r) = ¥(t)

—at —bt
=2e =e

9 = &bt

Question2

If the solution of the differential equation

(2x+3y—-2)dx+(4x+6y—-7)dy =0, y(0) =3, is

ox + By + 3log,2x + 3y —y | = 6, then a + 2P + 3y is equal to

[27-Jan-2024 Shift 1]

Answer: 29

Solution:

2x+3y—-2=t

Ax+6y—4=2

x+o6y—T=2—3

dy _ —(2x+3y-2)
dx Ax+6y—7

dt _ —3t+4t—6_ t—6
dx 2t—-3 -3
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I zr__sdt=fdx
(=12, 9 ), 4=
l t—6 r—-S] e

2t+9In(t—6)=x+¢
2(2x+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+3ln(2x+3y—8)=6
a=1.=2,y=8

a+2f+3y=1+4+24=29

Question3

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

(x* - 4)dy - (y* - 3y)dx = 0,

x> 2,y(4) = % and the slope of the curve is never zero, then the value of
y(10) equals :

[27-]Jan-2024 Shift 2]

Options:

A 3
1+ (8) /%

B. —3 _
1+2v2

c. —3 _
1-2v2

D —3
1 _(8)1/4

Answer: A

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



(" —4)dy— (" —33)dx =0

j d_} :I dx

¥ —33 x2—4

lry=—(@— 3) dx
::.3'[ 1:@— dy= jx2_4
x—2
cogy OB e Bl G = & +C
snly=3[=Iny)= Jln| —
=>—ln‘”} 3‘ r—2‘+c
x+ 2
3
Atx=4.v= =
X _} 2
c= 3
4
o 1 "‘ = 1 ‘X‘2+l
"3111 ¥ 4]“ x+2 4]”(3]
At x=10
1, | y-3 1
—]n‘—‘z—l ‘+ In(3
3 } 411 ()

‘} 3‘ 234 wx=2. Z,lﬁiﬂ

as y(4) = % =ye(0,3)

174

__}'+3=8 : Y
_ 3
I 81,-"-1
Question4
If the solution curve, of the differential equation d—i = X;y 2 passing
y

through the point (2, 1) is

— slog, = |logex -1 |

then 5B + a is equal to__
[27-Jan-2024 Shift 2]

Answer: 11

Solution:
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d

x+y—2
dx x—y

P!

x=X+h.y=Y+k

dY _ x+Y
X ==Y
h+k-2=0
h=k=1
h-k=0
Y=vX
L, dv  1+v dv 1++7
A s e —e e
dX 1-v dX 1-v
1-v dXxX
dv= —
1-'—'._’:-2 X

tan v — %]11(1 +h) = ln|X‘+C
As curve is passing through (2, 1)

tau_l( y—1 ) - %lu(l+ ( }"_1)2) =In|x—1|

~eg=1 and f=2

= 58+a=11

Question5

A function y = f (x) satisfies f (x) sin 2x + sin x — (1 + cos’x)f (x) = 0 with
condition f(0) = 0. Then f ( %) is equal to

[29-Jan-2024 Shift 1]

Options:

Al

B.0

C.-1

D.2

Answer: A

Solution:

Solution:
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dy ( gin 2x

O < ]}-'=S;'nx

1+cosx/
LF. =1+cos'x

y-(1+ coszx) = [ (sin x)dx
=—cosx+C

x=0,C=1

THE

b | A

Question6

If the solution curve y = y(x) of the differential equation
(1+v)( + log x)dx + xdy = 0, x > 0 passes through the point (1, 1) and

(x—tan(%)

y(e) = then a + 2pB is

B+ tan( %)’
[29-]Jan-2024 Shift 1]

Answer: 3

Solution:

I( 5+ 5F) axel 1525=0

(In x}z

lnx+ H tan_l_}»‘ =

Putx=y=1
T
ipe £
4

=lnx+ —(luzx) +tan 'y =

PR

Putx=e

1—tan=

=>y=tan(

e

S

l+tan =

ro=1,8=1

=a+2f=3
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Question7

If sin ( 5}{) = log,

x| + 7 is the solution of the differential equation

xcos( %) % =ycos( %) +xandy = 3, then a? is equal to
[29-]Jan-2024 Shift 2]

Options:

A .3

B.12

C. 4

D.9

Answer: A

Solution:

Solution:
Differential equation :-
dyyor

'L!
Xcos = =ycos=—+X
x dx

y[ dy
cost|x = —y|=x
x X

Divide both sides by x’

dy_
}1( _XE } ) - 1
cos — - = -

x X x

Let ¥=¢
xX
E):l
dx X

cost(

1
costt= =dx
X

Integrating both sides

sint=1In|x|+c

"
sin = =In|x|+¢

X

b

Using y(1) = %, we getc=

50,a=1.(§=>a2=3

Question3d
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(1-x*)dy=[xy+(x®+2)V3(1 -x*)]dx -1 <x <1, y(0) = 0. If

y( % ) = 7, m and n are coprime numbers, then m + n is equal to

[30-Jan-2024 Shift 1]

Answer: 97

Solution:

Solution:

dy_ xy _ (@+2V30-2H
dx 14 =%

e L SO g
1-x 2 - \"

IF =e¢ =g l—x:

yW1-2=V3[(F+2)dx

a x'_i
}-“,Jl—x‘ =\/§( 'I+2x] +e
=230)=0 wc=0

(3)-%-

m+n=097

L
h
= |3

Question9

Let y = y(x) be the solution of the differential equation sec
xdy + {2(1 — x)tanx + x(2 — x)} dx = 0 such that y(0) = 2. Then y(2) is

equal to :
[30-Jan-2024 Shift 1]

Options:

A 2

B. 2{1 —sin (2)}
C.2{sin(2)+ 1}
D.1

Answer: A

Solution:

Solution:
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A 2(x—1)sin x+[:x2—2x) cos X
X

Now both side integrate

(x) =] 2(x — 1)sin x dx +[(x2 — 2x)(sin x) — J (2x — 2)sin x dx]

Mx)= {;!cZ — 2x)sin x+ 4
HO)=0+1=2=41
Mx)= {Jc2 —2x)sin x+2

n2)=2

Questionl0

The solution curve of the differential equation

y 3-? = x(logx - log,y + 1), x> 0, y > 0 passing

through the point (e, 1) is
[31-Jan-2024 Shift 1]

Options:

A. |log Y| =x

B. logei =y

C. loge§ =y

D.2|loge}§] =y+1

Answer: C
Solution:

P
S J_}“]

let Z=t=x=g
=

dx di
— Y —
dy “dy

t+y 9L = fin@r) + 1)
dy
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1gt=dp
=

= lhp=hy+c

Infln)=Iny+e

In(m{ E]] =lny+e¢

st

at x=e,y=1

m{_m{ ?}}=ln{l]-vc=>c=ﬂ

ln‘]n{ %) | =tmy

o(3) -

jin( 3)[=>
Questionll

Let y = y(x) be the solution of the differential equation
& o ey ye (0, 2) satisfying the conditiony( 2] = 2.

sin x( secx — sin xtanx)’
Then, y( 3 ) is
[31-Jan-2024 Shift 1]
Options:
A.V3(2 +1og,V3)
B. “—f(z + log3)
C. v3(1 + 2log,3)
D. V3(2 + log,3)

Answer: A
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Solution:

sSinxtycosx

= |‘«-_'

|

sinx-cosx(

sinxtycosx

sin x(1 — sin 2x)

9Y = sec’x+y-2(cosec 2%)

—2cosec(2x) -y = sec’x

IF. = ejpdx _ e_I'—z cosec(2x) dx

Let 2x=t

dx _
=

dx = ﬁ
2

__—lcosee(t)dt

—ln%ta.ﬂ

b3+

_ _—ln|tanx| _ 1
= e =
[tan x|

WIF)=[0(IF)dx +¢

1 g/
= =] sec x- e
: [tan x| J [tan x|
. L=f ﬁ+<: fortan x=t
[tan x| [t]
y- 1 - ]_n‘t +c
[tan x|

y= |tanx | (In | tanx | +c)

Put x= -, y=2

| H

2=lnl+te=c=2

y= |tanx | (In [tanx | +2)

}( g) =v3(In V3 +2)

Questionl122

The temperature T(t) of a body at time t = 0 is 160° F and it decreases

continuously as per the differential equation ‘é—f = —K(T — 80), where K

e — - - - - - A - _
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[31-Jan-2024 Shift 2]
Options:

A. 85°F

B. 95°F

C.90°F

D. 80°F

Answer: C

Solution:

Solution:
dL o v
3 k(T —80)

T T

[In | T—80(],5," =—kt
In|T—80|—1n80 =—kt

T—80| _

m‘ 2 g
80

T=280+80c ¥

120 = 80+ 80e = 1°

40 s 1
. =L

80 2
~ T(45) =80 +80e = ¥
=80 +80(c ")’

1
=80+80x% =
8

=90

Questionl3

Let vy = y(x) be the solution of the differential equation
sec’xdx + (e®Ytan’x + tan x)dy=0

0<x<Zy(2)=01y(2)=a

Then e®* is equal to
[31-Jan-2024 Shift 2]

Answer: 9
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Solution:

2. dx |, 2y 2
5ec’ X d——e “tan'x +tanx =0

h%

( Put tanx=r= seczxj—z s

%—e‘”xtl—r=0
dt 2
dy g
1dt 1 i
e B R
IE d‘,‘ t g
( Put & _,IE
t £ dy
_du_uz_eh
dy
@—u=ed
dy
IF. =6 1%=¢7
ue *=le”¥ Xez"vd}'
. xe =&+c
tanx
x= %,x=0.c=0
T
x= . y=a
6
V3e *=¢&"+0
a o =nl5
esa=9
(]
Questionl4

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

dy = 2x(x + y) -x(x+vy)—-1,y(0) =

1 1 .
Then, ( 7= +y( \/—5) ) equals :
[1-Feb-2024 Shift 1]

Options:

N

B. 3 _
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D. L _
2 —Ve

Answer: D

Solution:

% = 2afx ) ~xx+y)~ 1
dx
x+ty=t

?—l=2xr3—xr—l

Questionl5

If x = x(t) is the solution of the differential equation

(t+1)dx=(2x+ (t + 1)4) dt, x(0) = 2, then, x(1) equals

[1-Feb-2024 Shift 1]

Answer: 14

Solution:
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(t+1)dx = Qx+ @+ 1) dt

dx _ ux+(e+1)*

dt t+1

dx 2x 3
= - = _=(t+1
di  t+1 ( )

ey B gy L
(t+1)
X —j 1

= _(t+1Y dt +¢
e+ e+

E __Eslyy,

@+1y 2

U

c:é
2

Questionl6

Let a be a non-zero real number. Suppose f : R— R is a differentiable
function such that f(0) = 2 and in f(x) = 1. If f (x) = af (x) + 3, for all

x € R, then f(-log,2) is equal to

[1-Feb-2024 Shift 2]
Options:

A.3

B.5

C.9

D.7

Answer: A

Solution:

Solution:
f(0) =2, lim f(x) =1

X —

f(x) — o f(x) =3

I-F =e ™
y(e™™) = [3-e"™dx
(e OXy 3e” ™
f(x)-(e™™) = — +c
x=022= S4c=3=c-2
a o
cron _ —3 ., . ox
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-3

X->—wo=1= ?+C(O)
f(-In2) = =3 4 c-e™
o

=1+e¥"% =9
(But o should be greater than 0 for finite value of c)

Questionl?7

If g-; = fo—yz, x(1) = 1, then 5x(2) is equal to :
[1-Feb-2024 Shift 2]

Answer: 5

Solution:

Solution:
dx_x_1-y
dy ¥ y

fio

1
Integrating factor =e * = 1
e

x(1)=1
l==-1l-1+te=e=13
x=—l—}'2+3y
5x(2)=5(-1-4+6)

=35

Questionl8

Let y = y(x) be the solution of the differential equation
x>dy + (xy - 1)dx = 0, x > 0, y( %) = 3 — e- Then y(1) is equal to
[24-Jan-2023 Shift 1]

Options:
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B.e
C.2—e
D. 3

Answer: A

Solution:
Solution:
dy l-xy_ 1_y
dx O 2 X
dy , vy _ 1
[ —=dx _l
If = e X = e X
I X
y-e X=[e X-;dx( put—;=t)

1 -
= = +CeX
y X+1 Ce

Where C is constant
1

Putx = =
ut x 3

3—-e=2+1+ Ce?

Questionl19

Let y = y(x) be the solution of the differential equation
left(x*> — 3y’right)dx + 3xydy = 0, y(1) = 1. Then 6y”(e) is equal to

[24-Jan-2023 Shift 2]
Options:

A. 3¢’

B. e’

C. 2e

3e?
2

Answer: C

Solution:

Solution:
(x* — 3y?)dx + 3xydy = 0

dy _ 3y’ -x* _dy_y_1lx
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dy _ dv
dx_v+xdx
dv __ 11
(1)=>V+XH—V 37
= -1
=svdv = Ix
Integrating both side
V—Z— _—11nx+c
2 3
2
y _ 1
= o 3 Inx+c
y(1) =1
R S
2
2
y _ 1 1
= o 3 Inx + 5
=y2=—%lenx+x2
2
20y — _ 2.2 2_ &
y(e) = 3e +e 3
=>6y2(e)=2e2
(]
Question20

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

4y = ¥(1 +xy*(1 +log,x)), x > 0, y(1) = 3. Then “¥ is equal to :

[25-Jan-2023 Shift 1]
Options:

A X
" 5-— 2X3(2 + logex3)

B x”
" 2x%(2 +1ogx’) - 3

C x’
" 3x%(1 +log x?) — 2

XZ

7 - 3x3(2 + logexz)

Answer: A

Solution:
Solution:
dy _y_ 3
1% x vy (1 +logx)
1dy_ 1 __ 1 + log x
Le; 37 =t= y3dx  dx
cd 2t
e 2(1 + logx)
jzdx 5
ILF. =e X =x
_X2 2 { /1 S -,\_,3 XS\ [ al
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2 2
y _ X

9 5-2x*2 +1og x’)
xdy =ydx + xy3(1 + log x) dx
xdy —ydx
v
d ( %) =x*(1 + log x) dx

=x(1+ logex) dx

_ X

y
x\2 2

| §) = 2 [x%(1 + logx) dx

Question21

Let y = y(t) be a solution of the differential equation
Wt ay = ye P

Where, a > 0, B > 0 and y > 0. Then riny(t)
[25-Jan-2023 Shift 2]

Options:

A is O

B. does not exist

C.is1
D.is-1
Answer: A
Solution:
Solution:
dy — vaBt
dt + oy ye
LF. =el %% =g
Solution =7y -e™ = [ye PT . e™dt
ot e(a—B)t
=y ——+
AR AT
y eBt(a _ B) e(lt
So, limy(t) = L+ £ =0
to o o0 c0
(]
Question22

Let y = f (x) be the solution of the differential equation
y(x + 1)dx — x’dy = 0, y(1) = e. Then 1, f (x) is equal to

[29-Jan-2023 Shift 1]

Options:

A N
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B.

(ORI

C. e?
1
D. po

Answer: A

Solution:
Solution:
x+14,- 4y

X2

1_
Inx ;—lny+c

(1,e)
c=-2

1— —_
Inx E—lny 2
_gne_ 1
y=e X+2

Inx—-1 _ 1

lim+e E + 2

x; (;—oo

=0
Question23

Let y = y(x) be the solution of the differential equation
xlog x &¥ + y = x’log,x, (x > 1). If y(2) = 2, then y(e) is equal to
[29-Jan-2023 Shift 2]

Options:

2
A 4+e

4

2

1+e
B. =

2+e
C. =5

1+ e?
D. ©

2

Answer: A

Solution:
Solution:
xlog.x % +y= x210gex, (x>1)
dy ., v _
= dx + xInx X

Linear differential equation
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.. Solution of differential equation

y|lnx | —fx|1nx|dx
X 2
= |1nx| ? f— 7dX
X2 X2
=>y|1nx|=|1nx| ( 7) - Z+C
For constant
y(2)=2=c=1
_ x* X 1
S0, ylx) = 5 = ATinx] * finx
Hence, y(e) = % eZ+1 =1+ ez
Question24
Let the solution curve y = y(x) of the differential equation
d 3x°tan”(
d_z; — 3x’tan x)y 2X
(1+x ) 2
-1
exp mtan X’ pass through the origin.

Then y(1) is equal to :
[30-Jan-2023 Shift 1]

Options:

A exo( 457

)

B. exp ( 4v2

C. exp LoF ]

D. exp( 4+H)

4v?2
Answer: A

Solution:

dy .

dx | (1+x

3
—3x°tan”'x )y=2e V1 +x

372
%)
1,3

—3x°tan”'x d

=e (1+
1.3 3

LF.

tan” x" —x

=e \/1+X6

x )3/2

X —tanx

Solution of differential equation

tan~ 1x3 —x3

y-e V1 +x°
= [2xdx+cC
tan”'x® — x°

y-e V1 +x°

(

= [2xe

=x*+c

x> — tan~'x®

7 |

'(x®) -

3

\/1 + x5

Alcn it naccec thrniinh ariain

( tan™

‘/1 + x°
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tan 1(l)—l
y(1)-e V2 =1

II

71
y(l)-e v2 =1

n-4
y(]_) e V2 =

1 4 —

y(1) = ——g=¢ 4v?2

e 4V2
Question25

The solution of the differential equation

dy x* + 3y° _ .
d—i——( er),y(l)—O is

3x° + y?

[30-Jan-2023 Shift 2]

Options:

Al +y|- X =
00 | X +y (x +y)? 0

B.1 +y|+ 2 =
oG | X +y (x+y)? 0

C.log, |x+y + -2 =0

(x+y)2

D.log |x+y|- -2 _=0

9e | Y (x+y)°
Answer: C
Solution:
Solution:
Puty = vx

2
vex @V (LE3v)
X 3+v

LAV (v+1)?

dx 3+ v

2
(3+v)c§v+dx_o

(v+1) X

4dv dv 2dv dx

+ - +[]—=0

v+1)>3 Iyt (v+ 1) I
_22+ln(v+1)+ 2 _imx=c
(v+1) v+1

—2x?

+1n( u) + £+lnx=c
2 X X+y

(x+y)

_2xy s +In(x+y)=c

(x+y)

~c=0,asx=1,y=0
2XY L lmlv ) — 0
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Question26

Let y = y(x) be the solution of the differential equation
(3y? - 5x%)ydx + 2x(x> — y?*)dy = 0 such that y(1) = 1. then

|(y(2))3 — 12y(2)] is equal to:
[31-Jan-2023 Shift 2]

Options:
A. 32V2
B. 64
C.16v2
D. 32

Answer: A

Solution:

Solution:
(Sy2 - 5X2)y -dx + 2X(x2 - yz)dy =0
_, dy _ y(5x® - 3y%)
== YoX —OF )
dx  2x(x* -y’

Put y = mx
2
dx 2(1 —m?)
L dm _ (5-3m*m-2m(l - m?
dx 2(1 —m?)
2
dx_ 2(m2—1) dm
X m(m~ — 3)
4 4m
X m m m° —
P f—(%)ﬂz 2m ) q
X m 3 m2—3

=>1n|x| = %1n|m|+%ln|m2—3|+c
Or, 1n|x| = z1n| X|+Zln| | X)2—3 | +C
3 X 3 X

Put (x=1,y=1): we get c=—%ln(2)

y
§1n| §|+%ln| ( %)2—3|—%ln(2)
- (2 [(Z) 3] =20

Put x =2 to get y(2)
Sy(y?—12) =4 X2 X 2 X 2V2

=y> —12y = 32V2 B
=|y’(2) - 12y(2) | = 32v2

ﬁ1n|x| =

Question27
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If y = y(x) is the solution curve of the differential equation

dy —
o tytanx =xsecx, 0=x=

[1-Feb-2023 Shift 1]

Options:
n _ V3 2
A. 13 5 loge( %)

mo, V3 &)

B. ﬁ+ 2loge( =
n _ V3 &)

C. i3 2loge( o
I ﬁ 2

D. E+ 2loge( m)

Answer: A

Solution:

Solution:

Here I.LF. = secx

Then solution of D.E :

y( secx) = xtanx — In( secx) + ¢
Given y(0) =1=c=1
- y( secx) = xtanx — In( secx) + 1

At x =

~

_n, V3, V3,43
y=ptopha+ 3

ol

II
37

Question28

y(0) = 1, then y( %) is equal to

Let ax = exp(xBy") be the solution of the differential equation
2x°ydy - (1 —xy?)dx =0, x > 0, y(2) = \/logez. Then a + B — y equals :

[1-Feb-2023 Shift 2]
Options:

A1

B. -1

C.0

D. 3

Answer: A

Solution:

Solution:

8. Y
v — AXY
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yz-x =/nx+ C
2. In2=In2+C
S C=1In2
Hence, xy2 = /n2x
L 2x =XV
Hence a=2,p=1,y=2

Question29

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

(xcosx)dy + (xysinx +ycosx—-1)dx=0,0<x< 3. If gy( %) = V3, then

%y"( %) +2y'( g) | isequalto
[6-Apr-2023 shift 1]

Answer: 2
Solution:

Solution:

(xcosx)dy + (xysinx+ycosx—1)dx=0,0<x< g

Q+(xsinx+cosx) _ 1

dx X COS X X COSX

IF =xsecx

X secx

XCOSX
3v3

y-xsecx = | dx =tanx +c

Since y( %) =0 Hence ¢ = V3
Hence | %y( %) +y'( %)l = |—2| =2
Question30

If the solution curve f (x, y) = 0 of the differential equation
(1 + log x) g-; —xlog x = €%, x > 0, passes through the points (1, 0) and

(a, 2), then a” is equal to :
[6-Apr-2023 shift 2]

Mntinnec:
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D. e%*°

Answer: D

Solution:

Solution:
dx _ .y
(1+/Inx)=——-xfInx=¢e
dy

Let xfnx =1t
dx _ dt

(1 +Inx) dy = dy

dt _ . _ v p=_ Y
ay t=¢e" P 1,Q=¢e
I F=e Y=gV
Solution -
(t)e™) = [(e7)(e")dy
tle)=y+c
(x(Inx)e ¥ =y+c pass (1,0)=c=0

pass (a, 2)
aa — e2e2
Ans. Option 4

Question31

2
(loge(cosy))2 cosydx — (1 + 3xlog,. (cos y) )sinydy = 0 satisfy

Let the solution curve x = x(y), 0 <y < 7, of the differential equation

x( E) = L _If X( E) = ! where m and n are co-prime, then mn
3 2log.2 6 log,m — log.n

is equal to
[8-Apr-2023 shift 2]

Answer: 12
Solution:

Cosyln2 cosydx = (1 + 3xIncosy)sinydy
%=tany( 3X + 21 )
dy Incosy = In®cosy
d x ( 3tany _ tany
dy Incosy In“cosy
3

-——dy
If =e Incosycosy
Incosy =t
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—sinydy=dt

S 3nt _ .3 3
If =et =e’" =t"=In"cosy

cosy

solution is x - In®cosy = { %%-lncosyd y + C.

a2
xln3cosy = w +C

(1)

2

2In2 21n?
3V3 _ _1,2V3
0 xIn 5 = 2ln 5 +0

X(%) -1 soLxln‘?’(%) = -
C

olH

y=
1
V3
X = 1 = 1
] 4 In4 —1In3
n_
3
mn =12

X=-

+C

Question32

Let f be a differentiable function such that
x’f (x) — x = 4]tf (t)dt, £(1) = .. Then 18£(3) is equal to :

[10-Apr-2023 shift 1]
Options:

A. 180

B. 150

C. 210

D. 160

Answer: D

Solution:

Solution:
X (x) —x = 4 [tf (t)dt
0

Diffgrentiate w.r.t. x
x2f (x) + 2xf (x) — 1 = 4xf (x)
Let vy =f(x)

24y _opy 1=
=X Ix 2xy—1=0

I.LF. =e

Its solution is

_ .1
%—dex+c
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(1= 2y = 2
-2--1l+c
=>C=1
'y=—%+x2
—_ 1 2
f(x) = 3X+x
f(3) = 9+9 5 18f(3) = 160
Question33

The slope of tangent at any point (x, y) on a curve y = y(x) is M, x> 0.

If y(2) = O, then a value of y(8) is:

[10-Apr-2023 shift 1]
Options:

A. 4V3

B. —4v2

C.-2v3

D.2V3

Answer: A

Solution:

Solution:
dy _ X’ +y°
dx 2Xy

1-v) X
—In(1 =v?) =Inx+C
Inx +In(1 =v?) =C

n[x[1-2) ] -c
il (555) [ =c

xz—y2=cx

y(2) =0 at x=2,y=0
4=2C=>C=2
x2—y2=2x

Hence, at x =8

64 —y* =16
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Option (1)

Question34

Let the tangent at any point P on a curve passing through the points

(1,1) and | {

7o» 100 ) , intersect positive x axis and y-axis at the points A

and B respectively. If PA: PB = 1 : k and y = y(x) is the solution of the

differential equation e & = kx + %, y(0) = Kk, then 4y then 4y(1) — 51og e3

is equal to
[10-Apr-2023 shift 2]

Answer: 5

Solution:

_v= Ay _
Y -y dX(X X)
Y =0

=In(2x + 1)

y = @(mmw 1)—=1)+c

= Llo-
= 5(0-1)+C
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C=2+

N|—
N

_3 - 2
yi) = S¢tn3-1)+ 3

= 2m3+1
4y(1) = 61n3 + 4

)
4y(1) = 5In3 =4 +1n3

Question35

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

(1 - x’y?*)dx = ydx + xd y. If the line x = 1 intersects the curve y = y(x) at
y = 2 and the line x = 2 intersects the curve y = y(x) at y = a, then a

value of a is :
[11-Apr-2023 shift 1]

Options:

1+ 3e?
" 2(3e%-1)

a2
B. 1 23e
2(3e“+ 1)

2
C. = —
2(3¢? - 1)

3e?
T 2(3e?+1)

Answer: A

Solution:

Solution:
(1-x*y)dx =ydx+xdy, y(1) = 2
y(2) =
dx = 7d(xy)
1—(xy)
[dx = —4&y)
1 - (xy)?
1+xy
1 —xy
Put x—l and y—2
1+2
1-2
In3

1in
2
1-
Now putx = 2 :
1
2
1

1
2

1+20‘|+1—11n3
2x

2
1 1+2(x|

2n3 = 3| 124

_ | 14+ 2«a
2+1n3 = 1_20‘|

|=3e2

1+

1+ 2«
1 -2«

L+ 20 - 3¢?, -3¢?
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1+2a _ o0 3’ -1

= =

1-2a 2(3e? + 1)
1+20 _ 5.2 - = 3el+1
And 120 = 3e o= 72(3e2 e
Question36

Let y = y(x) be the solution of the differential equation
R (x:-:_71)' x > 0. If y(1) = 2, then y(2) is equal to

x(x5 +1)

[11-Apr-2023 shift 2]
Options:

693
A.. m

B. 637
697
C. m

679

Answer: A

Solution:
Solution:
-6
5dx 5x — 6%
IF = =@ X(X5+1) =ee (X_5+].)
Put, 1+x °=t=—5x %dx = dt
—dt
—dat 5
=>e‘r 1 = l: X
t 1+x°
5 5 52
X X (1 +x7)
. = X dx
y 1+x° I(1+x5) x
=fx3dx+fx_2dx
5 4
x> _x_ 1
y 1+x° 4 X+C
Giventhan:x=1=y=2
1 1
2 E— Z ].+C
c=1
4
5 4
¥ _x_ 1.7
y 1+x° 4 x " 1
Now put, x = 2
. ( 32) _ 21
Y133 7]
_ 693
128
o
Question37
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Let y = y(x), y > 0, be a solution curve of the differential equation
(1 +x%)dy =y(x —y)dx. If y(0) = 1 and y(2v2) = B, then
[12-Apr-2023 shift 1]

Options:

A ¥ =e(5+v2)
B. e = e(3 +2v2)
C.ef = e (3 +2v2)
D.e? =e%(5+v2)
Answer: B
Solution:

Solution:

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

Y(0)=1-y(2v2) =B
dy _ yx- y2

1+x°
bz 3 2) - L
dx 1+

_ -1dy _
Put = =1t then _Zd_

ou‘o-

dx  1+x* 1

X 1
] ——dx =In(1 +x%)
If =e 1+%° =—¢e2 X\/1+x2

tV1+x* =] dx

y
dt+t X 1
+

1+x°

2
1 +x =1n(x+\/x2+1)+c

y
y(0)=1=c=1
= {1+x° =yln(e(x+
B 3 .3
In(e(3 +2v2)) B

\/x2 +1 ) )
= In(e(3 + 2v2))

3
eB =e(3+2V2)

Question38

Lety = y,(x) and y = y,(x) be the solution curves of the differential

equation j; —Y =y + 7 with initial conditions y,(0) = 0 and y,(0) =1
respectlvely. Then the curves y = y,(x) and y = y,(x) intersect at
[13-Apr-2023 shift 1]

Options:
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B. infinite number of points
C. one point
D. two points

Answer: A

Solution:

Solution:

dy _ dy _ o _
dx y+7= dx y=7
ILF. =e7*

ye ¥ = [T7e *dx
sye *=-7e +c¢c

=>y=-7+ce"
—7+7e*=-7+8e"=2e"=0
No solution

Question39

If y = y(x) is the solution of the differential equation
dy 4 4X1)y = **2_, x> 1 such that y(2) = %loge(Z + v3) and

dx (X2 —

_ (x~1)2 _
y(v2) = alog (Va + B) + B — Vy, a, B, v, EN, then apy is equal to

[13-Apr-2023 shift 2]

Answer: 6
Solution:
. . . . dy 4x X+ 2 o
given differential equation —* + = is linear D.E.
dx (X2—1) (x2—1)5/2
IF. = | dx=e2Inx*-1)=e. Inx*-1)*= (x> - 1)?
4X e e

X
yit = 1)° = ﬁ(xz—l)zdx
2dx
\/xz—l \/xz—l
= \/x2—1+21n[x+ \/X2—1]+C
2

put y(2) = $In(2 + V3)

%m(z +V3)(9) = v3 +21n[2 +v3]+ C

=C=-V3

put x =v2
y=1+2In[v2 +11-v3
a=2B=1=y=3
aBy = 2(1)(3) =6
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Question40

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

2(y + 2)log (y + 2)dx + (x + 4 — 2log (y + 2))dy =0,y >

x(e* — 2) = 1. Then x(e° - 2) is equal to

[15-Apr-2023 shift 1]

Options:

B. 32

c. 0

D.3

Answer: B

Solution:

Solution:

2y +2)In(y + 2)dx+ (x+4 - 2In(y + 2))dy =0

_ _1 dy_
2In(y +2) + (x+ 4 = 2In(y +2)) - gE = 0
let, In(y+2) =t

1 dy_ dt
y+2 dx dx
2+ (x+4—2t) I _ g
dx
x+4—2t) 3 - o
dx
dx _ 2t—4-x
dt 2t
dt 2t 2t
172 2t—=4 L1/2
xott? =g S =t d
1/2 _ 172 _ 2 )
3 1
3 1
2 2
121
x-t2=2%—4t2+c

-1

x=%-t—4+C-t2
=1
X = %ln(y+2)—4+C-(ln(y+2)) 2

Puty =e*-2,x=1

1= 2x4-4+cxl
3 2

C_._ 7

5=5

A 1

8_
373
4
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Question41l

The slope of normal at any point (x, y), x > 0, y > 0 on the curve y = y(x)
is given by m If the curve passes through the point (1, 1), then e.

y(e) is equal to
[24-Jun-2022-Shift-2]

Options:

1 —tan(1)
* 1+ tan(1)

B. tan(1)

C.1

1 + tan(1)
D. 1 —tan(1)

Answer: D

Solution:

Solution:

ady _ av
letxy=va3y+x === ="—
dx dx
dv__ _ (v—v+1)
dx ¥
dx x

w1(1) =1 = tan” () = Inx — tan” (1)
Put x = e and y = yie} we get

tan_l(e =1+ tan~*1

tan Ye -3(e)) —tan 1 =1

1 +tan{1)
1—tan{1}

2oy (e) =

Question42

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

fo. 1 A\-. —-— 3X4__ v A2 _.eab a1 e sV ot x . 4 € w1e

Get More Learning Materials Here : & m @) www.studentbro.in



curve y = y(x) is :
[25-Jun-2022-Shift-1]

Options:

A. not a critical point

B. a point of local minima
C. a point of local maxima
D. a point of inflection

Answer: B

Solution:

Solution:

3,

X
So:y= S @x+1)
3
Ix
s Taendisat B0 gy )
¥y = (x+1) R |:Lx E)
_q Ixf 4y L w3 z
¥ =3¢ tx— EJ_Q =g (3x+5)

y=0atx= %4&;-': cH1)>0atx= _3—4

=x= ? is point of lacal minima

Question43

If the solution curve y = y(x) of the differential equation
de x+ (x? - Xy + yz)dy = 0, which passes through the point (1, 1) and
intersects the line y = v3x at the point («, v3a), then value of log (vV3a)

is equal to :

[25-Tun-2022-Shift-11

Get More Learning Materials Here : &

@ www.studentbro.in



Options:

A.

wiA

B.

N|H

C.

=

D.

old

Answer: C

Solution:

Solution:

g
{i":l.-' e 1

pat_.4 —
dx 5 M e L 8

Put y = wx we get

dx yv—1—v
=>‘|_1'._]_ ma —Jﬁ

W1+v7) x

-1{ ¥ [ v
t = —1 =t :1 -+
an tle r1|:\xJ nx+e¢

As it passes through (1, 1)

o=

dalE

::-12m_1|:r 1—} 1r1|:r l\J =lnx+ T
L ox/ X/ 4
Put vy =v3x we get

T T
=2 -lnv3=Ihx+ =
3 4

s e
=lnx = = Invi=lna

An(Vie)=Invi+Ine

=5+ Z-Invz ==
12 12
Question44

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

2d 2 _ _ e .
2x” ¥ — 2xy + 3y~ = 0 such that y(e) = 3, then y(1) is equal to
[25-Jun-2022-Shift-2]

Options:

A.

W=
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B.

wiN

C.

N[

D.3

Answer: B

Solution:

Solution:

2x2%—2xy+3y2=0

=2x(xdy —ydx) + 3y’dx = 0
ﬁz( xdy—zde) +349X_
X

y
ﬁ—z—x+3lnx=C
y

wyle) = %:—6+3=C=>C=—3
Now,atx=1,—§+0=—3

wiN

y=

Question45

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

(4 + Xz)dy - 2x(x* + 3y + 4)d x = 0 pass through the origin. Then y(2) is
equal to_

[26-Jun-2022-Shift-1]

Answer: 12

Solution:

(4+x7dy = 2x(x* + 3y + 4)dx =0

;nﬂ:[ 6 ]1:—1‘:

dx x2—4."
S Do (& e
dx \ 2+a
LF =goke+o- 1
(& +4)
So Y =} . xte

S g
24y o4y

=y =- l(Jc2 +4)+ c{x: —4)3

2
Whenx=0,v=0givesc= %;

So,forx=2y=12
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Question46

Let S = (0, 2m) - { o 3m 3o % } .Lety = y(x), x €S, be the solution

20 T4 27

curve of the differential equation ¥ = —1_, y( . ) = 1. If the sum of
abscissas of all the points of intersection of the curve y = y(x) with the
curve y = V2 sinx is ll‘—g, then k is equal to
[26-Jun-2022-Shift-1]

Answer: 42

Solution:

dy_ 1
dx l1+sinl2x

secird x
{1=tanx)
1
1+tanx

=dy=

=y=-

T

When x = 5“1:: %gives:zl

tan x sinx
SU :_l.'_ e :. :.l’. . -
1+tanx SINX T COSX

Now, ¥ = V2 sinx = sinx =0

: 1
Orsmx—-cosx= —

V2
sinx =0 gives x = anly.

and sinx +cosx = b = sj.n(x— J ] =

\"E

- 7
or H—E=>x= ?—’Tcr 215
& 12 12

2 47
Sum of all solutions =7+ ~£— 23T _ 417
12 12 12

P
Ped | =t

Sox+ ¥
4

o |

Hence, £ =42.

Question47

If the solution of the differential equation
&y + e*(x* - 2)y = (x* — 2x)(x* — 2)e”* satisfies y(0) = 0, then the value of

y(2)is__
[26-Jun-2022-Shift-2]

Options:
A -1

B.1
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C.0
D.e

Answer: C
Solution:

e A Xy = (- - 20
adx

[~ Tz
Here I . F =g%% 502

_ =2
. Solution of the differential equation is
pe 7 < [P ey - ) o T
B J (“’2 —x)e - (332 -2y - e':f_mgxdx
Let (x*—2x)e* =1
AE=2ddx =dt

¥ g'J'—z,e‘:jr_ EJ&"E

Question48

Let g—% = %y%, where a, b, c are constants, represent a circle passing

through the point (2, 5). Then the shortest distance of the point (11, 6)
from this circle is :
[27-Jun-2022-Shift-1]

Options:
A. 10
B.8

C.7
D.5

Answer: B
Solution:

ax —by+a

X bx+cy+a

bxdy+cydy+ady = axdx —bydx + ad x

cydy+ady—axdx—adx+b(xdy+ydx) =0

cfydy+afxdx—afdx+b[d(xy)=0

o
2

= ax’ — cy’ + 2ax — 2ay — 2bxy = k

Above equation is circle

=a=-candb=0

ax’ + ay” + 2ax — 2ay = k

| o
<

nmunne

2
+ay — %—ax+bxy=k

=32 +yP4+2x—2y = A [2\= 15{]

N a1l _.._. In
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Circle =x*+y*+2x -2y - 23 =0

Centre (-1, I)r= {(=1)>+1%+23 =5
Shortest distance of (11, 6) = {12° +5% =5
=13-5

=8

Question49

If ﬁ—i + 2 2-1=90,x,y>0,y(1) = 1, then y(2) is equal to :

2*-1
[27-Jun-2022-Shift-1]

Options:

A. 2 +log,3
B. 2 + log,2
C. 2 —log,2
D. 2 —log,3
Answer: D

Solution:

Solution:

dy , 227727 - 1)
dx 25— 1
dy _ _ 22" -1)
dx 29(2* = 1)
2y

=0,x,y>0,y(1) =1

2X

dy = - dx

I 2V -1 y I 2¥ -1
3 log,(2¥ - 1) B log,(2* = 1) N log,c
- log , - log.2 log,2
=|(2=-1)2*-1)| =c¢
vy(l) =1
c=1
=|2Y-1)2*-1)| =1
For x =2
[(2Y —1)3| =1
v_q1=1 -4
27 -1 3 =2y 3
Taking log to base 2.
-~y =2 —log,3

L]
Question50

If the solution curve of the differential equation

((tan™ 1y) -x)dy=(1+ yz)d x passes through the point (1, 0), then the
abscissa of the point on the curve whose ordinate is tan(1), is

[27-Jun-2022-Shift-2]
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A. 2e

B. 2
e
C.2
D. 1
e
Answer: B
Solution:
Solution:
((tan”'y) = x)dy = (1 + y) dx
dx X tan_ly
dv 2 2
y 1+y 1+y
1 dy
LF. =¢ 1+y" =—gtanV
. Solution
_ tanfly -1
x. en’'y — Wdy
1+y
Let e ¥ =t
tan — 1
© Y _qt
l+y
-1
=xe™ Y= [Ilntdt=tlnt—t+c
o= xe Y = etan_lytan_ly et Yyl (1)

" It passes through (1,0)=c =2
Now put y =tan1, then
ex=e—e+?2

$$
=X = 2
Questionb51

Let y = y(x) be the solution of the differential equation
(1-x*)dy=xy+(2+2){1-x*)dx, -1 <x < 1, and y(0) = 0. If
1

E —_
_fl \/1 - xzy(x)dx = k, then klis equal to

2
[27-Jun-2022-Shift-2]

Answer: 320

Solution:

Solution:
(1-x3)dy =[xy + (2 +2)V1 -x*) dx
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. dy X y= < +3
dx 1 —x? V1 -x?

X 2dx >
~“LF =e 1-%x ={1-x
Solution is
y. V1 -x* = [ (x® + 3)dx

<
y-\/l—x2=—+3x+c

4
“y(0)=0=c=0
ayl) = X212
41 - x>

2 2 4 a 4
) X"+ 12x 2 x
.._fl V1 - x*y(x)dx = —fl ( T)dx= £ > dx
2 2
k= L
k= 320

k=320
Questionb52

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

y y
X dy — S S
[Vx_y+e ]de x+[¢x_y+e ]y
pass through the points (1, 0) and (2a, a), a > 0. Then a is equal to
[28-Jun-2022-Shift-1]

Options:
A lexp(T+ve-1)
B. Lexp(Z+e-1)
C.exp( Z+ve+1)

D. 2exp( Z+ve - 1]

Answer: A

Solution:

Solution:

1 y
—2+eX d_y +eX X
[i7 )
X

Puttingy = tx
1 t) dt) _ ( 1 t)
——+e||(t+x—=] =1+ ——=+¢ |t
{1 -+ ( dx) f1-+t

S +et) Go-t

x

A
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ﬁsin_l( %) +e'*=Inx+C

atx=1,y=0
So,0+e’=0+C=>C=1
at (2a, )

sin —1( %) +e*=Inx+1

1
=%+e2—1=1n(2a)

1
(g+e§—l)

Questionb3

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

x(1 - x°) ¥ + (3x’y — y — 4x°) = 0, x > 1, with y(2) = —2. Then y(3) is
equal to

[28-Jun-2022-Shift-1]

Options:
A. -18
B. -12
C. -6

D. -3

Answer: A

Solution:

Solution:
dy + y(3x2 -1) 4x3

dx = x(1-%x%) x(1-%x%

3x%— 1
! 3 & _ln‘xg_"'| —In(® - %) 1
IF =e X—X =e =e =

Solution of D.E. can be given by
1 4 1

Questionb4

Get More Learning Materials Here : & m @) www.studentbro.in



2yeX/y2dx + (y? - 4xeX/y2)dy = 0 such that x(1) = 0. Then, x(e) is equal to

[28-Jun-2022-Shift-2]
Options:

A. elog(2)
B. —log (2)
C. ezloge(Z)

D. —ezloge(Z)

Answer: D
Solution:
Solution:
Given differential equation
X X
Vax+ [y - axe¥?)
2yeyY dx+ \y"—4xeyY /Idy=0,x(1) =0

X
=e Y2[2ydx —4xdy] = —y2dy

X
= 2
:>ey2[ 2y° dx —44xydy] _ —yldy

y
X
o2 X 1
=>2eYd(—) =- 14
A v
X
zZeY2 = —Iny+c..... i)

Now, using x(1) =0,c =2
So, for x(e), Puty = e in (i)
X

2e€’ = —142

2

ie_ =1n( %) = x(e) = —e’In?2

Questionb5

Let the solution curve of the differential equation

x4 —y = {y* + 16x%, y(1) = 3 be y = y(x). Then y(2) is equal to:

[29-Jun-2022-Shift-1]
Options:

A. 15

B. 11

C.13

D. 17
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Solution:

Solution:
Given,

X—X—y— \/y + 16x

ﬁxgy—y+\/y + 16x

-y \/( )"+ 16

ThIS is a homogenous different equation.

let Y=v
X

= —_— = —
\v’+16 X
Integrating both sides, we get
dv =/ dx
{v?+ 16 X
:>1n|v+ /2 + 16-| —Inx +Inc
=V + \/V2+16 = CX

Now putting, v = % we get

2
N \/ Y +16 = cx
X X

2 2
=>Y+\/ +%6x - cx
X X

=y + \/y2 +16x% = cx*......
Given, y(1) =3
S Whenx =1theny = 3.
Putting in equation (1) we get,
3+vo9+16 =c.l
=Cc =28
.. Solution of equation,
2 2 _ 2
v+ \/y + 16x° = 8x
Now, y(2) means when x = 2 theny = ?

Y+ y'+16x4=8x4

Question56

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

4+ 2y = yetam (V2 cot2x) ,0<x< w1thy( )

2cos*x — cos’x

y( ) 18e_ta“_ (@) then the value of 3a’ is equal to

[29-Jun-2022-Shift-1]
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Answer: 2

Solution:
Solution: _
H + - V2 — Xetanfl(\/fcotZX)
dx  2cos*x — cos2x
dx
2cos*x — cos2x

_ dx _ cosec’x dx

cos’x + sin *x 1 + cot’x

t +1 1 -1 _
=—[ ——————dt = —tan

ft+1 j(t_l)2+2 V2

Cotx =1t

1 -1, /=
= — —tan” (V2 cot2
i %)

~IF = e—tan_l(\/fcotZX)

-1
ye—tan (V2 cot2x) _ fXdX
ye—tan_l(\/fcotZX) — X? +c

y(%) = %+c=c—0

2
tan™ (V2 cot2x)

<

2 tan (\/2(‘,01‘,2?1-[)

w i

pu—

X e
2°
v(3) =
Hz

w|w|

V

Questionb57

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

(1 +e*) % +2(1 + y*)e* = 0 and y(0) = 0 then 6(y (0) + (y(log,v3))’) is

equal to
[29-Jun-2022-Shift-2]

Options:
A. 2

B. -2

C. -4

D. -1
Answer: C

Solution:

Get More Learning Materials Here :
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dy 2e*
1+y> 1+e*™
y e
on integration
tan"ly + 2tan"le* = ¢

dx=0

wy(0) =0
I - -1_x II . d _ 1
so, C = 5= tan 1y+ 2tan”'e* = 1 from eq.(i), ( EE)“O = —-1argy(lnv3) = — \/_§
’ = 1
6[y(0) +yanv3P1=6[-1+ 1] = -4
Question58

Let y = y(x), x > 1, be the solution of the differential equation

(x-1) g + 2xy = ﬁ, with y(2) = 12+ef4. If y(3) = e;;’al, then the value of

a + B is equal to
[29-Jun-2022-Shift-2]

Answer: 14

Solution:
Solution:
dy 2X . _ 1
dx+ x-1 77 (x —1)?

_ 1 e+ 1
y= (x—1)2 [ 2e%%

6

3)= & +1
yB) 8e®
a+p=14
Questionb9

If x = x(y) is the solution of the differential equation
y g—i = 2x + y2(y + 1)eY, x(1) = 0; then x(e) is equal to:
[24-Jun-2022-Shift-1]

Options:

A. e e®—1)
B. e®(e® — 1)
C.e*e®+1)
D. e’(e* - 1)
Answer: A
Solution:
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Solution is given by

x L=+ ne Lay
y ¥

= I =@+ )edy
W

" .
= = =ypd +c
e

=)I=Jr2(}.e_r_c) at, y= 1.-I=[}
=0=1(1-e'+c)=3c=—c at y=e

x =eie-&—e)

Question60

The slope of the tangent to a curve C : y = y(x) at any point (x, y) on it is

20" —6e7+9 £ C passes through the points ( 0, % +

2+ 9e &

then e” is equal to :
[25-Jul-2022-Shift-1]

Options:

Answer: B

Solution:

Solution:
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dy _ 287-667+9 _ 2 66"
dx  2+9% % +9¢ =

ot

[dy=Te®dx—-3[1+ ( Ei\g-\];a’x( put e ¥ =1)
S e dt
.—__ P
B

& .y 3t
=& +vhtan ' 2L +C
2 V2 Vo

B L
,':T V”_tanl( B%J—C

It is given that the curve passes through

{ ]_ T
Y e S
|-. =g zﬁ]
1 i 1 -1/ 3
S+ === -+v2tn | =)+C
2 v 2 Vaan lwfi}
= —ﬁtan
™z (%)
Now if | & %e ‘1) satisfies the curve, then
1 gia _1- 33—05-
%= T ++Htan ( tan ]
2 2 @,] %r i 5
0 1{ 3¢ ™) T 1 T
t: ==t = S i
= =l e o
g0
-
1+ 252
2
ieﬂ_i=eﬂ_2
2 2 2
1is
ga:u:i(ﬂ‘]
i_l '\6. 3_'\/5-'
V2

Question61

The general solution of the differential equation
(x — yz)dx + y(5x + yz)dy = (0 is:
[25-Jul-2022-Shift-1]

Options:

A. (y + x) —C|(y +2x) |
B. (y* +2x)* = C | (y* + x)°|
C. |(y* +x)°| = C(2y* + x)*
D. |(y* + 2x)°| = C(2y* + x)*
Answer: A

Solution:
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(x =y )dx+3(5x -7y =0
dy _ VY —x
e —
ax Sx—Jr‘
| [ R s

1
Lety' =r=-—=
5 2 dx Sx+ti

Now substitute, r = vx

4ln|v+1|-3ln|v+2| =-lnx+InC

w1 _ e
v+2)

P+ =c| 0P+ 2x)

Question62

Let a smooth curve y = f (x) be such that the slope of the tangent at any
point (x, y) on it is directly proportional to ( = ) . If the curve passes
through the points (1, 2) and (8, 1), then y( %) | is equal to
[25-Jul-2022-Shift-2]

Options:

A. 2log 2

B.4

C.1

D. 4log 2

Answer: B

Solution:
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dy . =¥

dx X

dy _ kv, rdy _ g dx
ax- x y KI'X
In|]y|] ==KIn|x|+C

If the above equation satisfy (1, 2) and (8, 1)
In2=-Kx0+C=C=1In2

Inl=-KIn8+In2=K =

W+~

-1
So, atx = 8

=_1 1 -
1n|y| ——§ln( §) +In2 =2In2
lyl =4

Question63

Let a smooth curve y = f (x) be such that the slope of the tangent at any

X

point (x, y) on it is directly proportional to ( — ) . If the curve passes

through the points (1, 2) and (8, 1), then |y( %) | is equal to

[25-Jul-2022-Shift-2]
Options:

A. 2log 2

B.4
C.1
D. 4log 2

Answer: B

Solution:

Solution:

dy . =¥

dx X

dy _ —ky dy _ _ dx

dx  x = y K X

In|y] ==-KIn|x|+C

If the above equation satisfy (1, 2) and (8, 1)
In2=-K x0+C=C=1In2

Inl=-KIn8+In2=K =

-1
So, atx = 8

1n|y| =—lln( é) +In2=2In2

3
lyl =4

Wl

Question64
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dy — 4y°+2yx’ —
Tx = gt YA =1

If for some n € N, y(2) € [n -1, n), then n is equal to _

[25-Jul-2022-Shift-2]

Answer: 3
Solution:
Solution:

dy _ y (4y” +2x°)
dx x (3y2 +x?)

Puty = vx
dy _ dv
=dx—V-|'Xd
2
avaxdY o VAV +2)
dx  (3v*+1)
L dv_ [ @ +2-3v 1)

X=—=V 5

dx 3vi+1
Sp@Ev+ ) 4y -y dx

Vo4 v X
=ln|v’+v| =lnx+c
3
=>ln|(X) +(X)|=1nx+C
X X

ly(l) =1

=C =1n2

- for y(2)

(y3 }1) Y.y
In §+2 =211’12=>§+2=4
=[y(2)] =2
ﬂn=3
Question65

If g—i + 2ytanx = sinx, 0 <x < 7 and y( %) = 0, then the maximum value

of y(x) is :
[26-Jul-2022-Shift-1]

Options:

1
A.g

3
B'Z

1
C‘Z

D.

o|w

Answer: A
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Solution:
% + 2ytanx = sinx

which is a first order linear differential equation.

Integrating factor (I. F.) = g'2tnxdx

— e21n|secx| — SeCZX

Solution of differential equation can be written as

y-sec’x = [sinx - sec’xdx = [secx -tanxd x ysec’x = secx + C

Y(%) =0,0=sec2+C=C=-2

3
y = w = cosx — 2cos’x

sec'xX

Question66

Let a curve y = y(x) pass through the point (3, 3) and the area of the
region under this curve, above the x-axis and between the abscissae 3

3 _
and x(>3) be ( %) . If this curve also passes through the point (a, 6v10)

in the first quadrant, then a is equal to

[26-Jul-2022-Shift-1]

Answer: 6

Solution:

PE(dx = ( %)3

x3 - [*f(x)d x = f3(x)
3
Differentiate w.r.t. x

3
O (x) + 352 T = 3£2(0)f (x)
X

dx 1
2

™

Solution of differential equation

1 2
t. == =xdx
213

2 2
y X
S=5+C
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4
y: = }% + Cx?
Curve passes through (3, 3) = C = =2
4
2_ X _
=73 2x

Which passes through (a, 6v10)
4 2
o —6a”
3 = 360
o' — 60* — 1080 = 0
ax=06

2

Question67

Let the solution curve y = f (x) of the differential equation

V3

xt + 2x

2
ot === x € (—1, 1) pass through the origin. Then {/gf(x)dx is

x =1 ‘/1—X2'

2
equal to
[26-Jul-2022-Shift-2]

Options:

A.

wlg
=

B.

wld
~| 3

C.

(o] =]
»| S

<
W

D.

oA
N

Answer: B

Solution:

Solution:

g_‘_ Xy _ X4+ 2X

dx = x?-1 V1 -x?

which is first order linear differential equation.
X

I
Integrating factor (I .F) =.e X' —1

dx

1 .

—In[x" -1 —_—
=ezn| ‘=\/|x2-1|
= \/1—x2
vxe(-1,1)

Solution of differential equation
5

yV1-x*=[(x*+2x)dx = X€+x2+c

Curve is passing through origin, c =0

_ X° + 5x°
5Y1 —x?
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V3

2 5 2 Q 2
XA gx=0+2]2 X
—v3 5V1-x 0 1-x
2
put x = sin6
dx =cos6d 6
I .o
[ =23 sin“® - cos06d 6
0 cos 9

I
=[3(1-cos20)d6
0

I
3

- [o- 2222)

dx

Question638

Suppose y = y(x) be the solution curve to the differential equation

dy
dx

&Y —y=2-e *such that iiny(x) is finite. If a and b are respectively the x

- and y-intercepts of the tangent to the curve at x = 0, then the value of

a — 4b is equal to

[26-Jul-2022-Shift-2]

Answer: 3

Solution:

Solution:

IF =e™*

e—2x
2

sy=-2+¢e "+ Ce"

lim y(x) is finite so C =0

y=-2+e"
e d—XI -

dx dx *=0
Equation of tangent
y+1=-1(x-0)
ory+x=-1
Soa=-1,b=-1
=a—4b =3

ye t=-2e"+ +C

X

=-1

Question69

Lety = y,(x) and y = y,(x) be two distinct solutions of the differential

dy

equation 3 =x+y, with y,(0) = 0 and y,(0) = 1 respectively. Then, the

d

number of points of intersection of y = y,(x) and y = y,(x) is
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Options:
A. 0
B.1
C.2
D.3

Answer: A

Solution:

dt _
t+1
In|t+1] =x+C
|t + 1] = Ce*
x +y+ 1| = Ce*
Fory,(x),y,(0)=0=C=1
For yz(x), yZ(O) =1=>C=2
y,(x) is given by |[x +y + 1| = e*
y,(x) is given by [x +y + 1| = 2€”
At point of intersection
e’ = 2e"
No solution
So, there is no point of intersection of y, (x) and y,(x).

—X—1=t=>f [dx

Question70

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

sin(2x%)log,(tanx®)d y + (4xy - 4v2xsin (= - %) Jdx=0,0 <x < \/_g

is equal to

which passes through the point ( \/ _%, 1 ) . Then |y( \/ _g )

[27-Jul-2022-Shift-1]

Answer: 1
Solution:

— 2 @
dy , Ax _ 4\/2xsm(x 4)
dx sin(2x2) In(tan X2) sin(2x2) In(tan xz)
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4x
I= 2 P
1 .F =e sin(2x”)In(tanx”)
— oln | Inttanx’) _

1n(tanx2)
e o 2 I
4\/2xs1n(x _Z)

~Jd(y-In(tanx?)) = dx
e I sin(2x?)
2 2
syln(tanx?) = In | 28X 2+tanx2 LC
cosecx” — cotx
[ =)
1 V3
In{ = =1 | +cC
n(VS) AR
— 1 _ \/3
e_ln(\/_§) ln(z—@
II
Fory( \/ §)
Ty = | 2+V3_ 1\ (V3
yIn(v3) = In 3T +1n(\/§) In 2\/5)
v3 V3
= 3 L 1) _ V3
_ln(2+\/3)+1n(\/§)+ln(\/§) 1n(2_\/§

=ylnv3 = ln( \/1—5)

Yinz3=-1
=>21n3 21n3

sy=1 .
fr(V 3] =1
Question71

Let the solution curve of the differential equation

xdy = ( Ix% + y2 + y)dx, x > 0, intersect the line x = 1 at y = 0 and the
line x = 2 at y = a. Then the value of a is :

[28-Jul-2022-Shift-1]
Options:

A.

N| =

B.

N w

C. -

N[ W

D.

N1

Answer: B

Solution:

Solution:

xdy —ydx _

55— =d
I’ +y

A ~r \/Y2+V2

X
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dx X
let Y=v
=>v+xd—v= V14V +v
dx
dv dx

V1 +v2 X

ORln(v+ \/1 +v2) =Inx+C

atx=1,y=0
=2C=0

2
X+\/1+y—2—x
X X
Atx =
y \/ y’

Y v
=1+ 4=4+ 4—2y
ORy=%

L]
Question72

Ify =y(x), x € (0, 1/ 2) be the solution curve of the differential equation
(sin?2x) g—i + (8sin”2x + 2sin4x)y — 2e"*(2sin2x + cos 2x),

withy(%) =e ", theny(g) is equal to:

[28-Jul-2022-Shift-1]
Options:

2 =-2n/3
A. Ze
V3

2 2m/3
B. =e
V3

1 —20/3
C. =e
V3

1 2n/3
D. —e
V3

Answer: A

Solution:

Solution:
( sin22x) % + (8 sin?2x + 2 sindx)y

= 2e” (2 sin2x + cos 2 x)
d_i +(8 +4cot2x)y = 28—4){( 2 sin2x + cost)

. Sin22x
Integrating factor
(I F) = ef(8+4COt2x)dX

8x + 21 in2
=ex n sin2x

Solution of differential equation
.. _8x+2ln sin2x
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_ fze(4x+21n sin2x) (2 sin2x + cos2x)d
sin?2x
= 2 [e™(2 sin2x + cos2x)d x

y. e8x+21n sin2x _ e4x sin2x + ¢

y( ) =&

e =e"+coc=0
2nv3

)=L2_

X

Question73

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

dy
d+x—1 x+1

V7y(8) is equal to:
[28-Jul-2022-Shift-2]

Options:

A. 11 + 6log 3
B. 19

C. 12 - 2log3
D. 19 - 6log 3
Answer: B

Solution:

Solution:

dy 1 _ x—1
ax 2_1y_ \/ x+1 X7 1

P 1n‘x—1
x+1

Integrating factor I.LF. =e -1 =¢2
_ \/ x—1

x+1
Solution of differential equation

x—1 X
y‘/x+1 x+1dx_

2
x+1

Jdx

y\/ X+1_x—zln x+1|+C

Curve passes through (2, \/ %)

1l _2-2m3+c

V3~ V3
= 2
C=2In3- 3

v(R\Yﬂ:R-?]nQ-&-?]hQ- E
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Question74

The differential equation of the family of circles passing through the
points (0, 2) and (0, —2) is :
[28-Jul-2022-Shift-2]

Options:
A. 2xy%+ (Xz—y2+4) =0

dy

B. 2xyﬁ+(xz+y2—4)=0

C.axy+(y*-x"+4) =0

dy _ (o2 _ .2 _
D.2xydX (x*=-y"+4)=0
Answer: A

Solution:

Solution:
Family of circles passing through the points (0, 2) and (0, —2)
X+ (y-2)0(y+2)+2x=0,AER
x2+y2+2xx—4=0 ...... (1)
Differentiate w.r.t x
dy .5 =
2x+2ydx+}x—0 ...... (2)
Using (1) and (2), eliminate A
X2+y2— 2x+2yd—y)x—4 =0

dx
2xy%+x2—y2+4=0

Question75

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

(1 + %) ( %ﬁ + y) = 1 pass through the point ( 0, 3 ) . Then, 1ine*y(x) is

equal to : )
[29-Jul-2022-Shift-1]

Options:

Get More Learning Materials Here : & m @) www.studentbro.in



Answer: B

Solution:

Solution:
2X dy _
D.E. (1+¢™)| R+y) =1
dy , o= 1
=>dx+y

1+e*

fl.dX=ex

I.LF. =e
.. Solution

_ e
e'y(x) = | —F—xdx

=e'y(x) = tan"!(e¥) + C

It passes through (O, %) C= g _

n_u
4 4
~lim e*y(x) = limtan~!(e*) +

I
X = oo X = o 4:
- 31

4

Question76

If the solution curve of the differential equation
through the points (2, 1) and (k+ 1, 2), k > 0, then

[29-Jul-2022-Shift-2]

Options:

A 2tan”!( 1) =log, (i + 1)

B.tan"! ( 1) ~log,( + 1)

1
k

C.2tan"!( 1) =1log,( + 2k + 2)

D. 2tan"1( %) =loge( kzk—“;l)

Answer: A

Solution:
Solution:
dy _ x+y—-2_ x-1)+(y-1)
dx X—y (x=-1)—(y-1)
Letx—-1=X,y-1=Y
dy _ X +Y
dX X -Y

_ dy _ dat
letY =tX = o= =t+X =

dt _ 1+t
XX T 1=t

2

o dt _ 1+t . _ 1+t
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dx

1-t 4 _
I dt=J <

1+t

tan~ 't — %111(1 +1) = 1n|X |+c

tan_l( y=-1)_ %ln(1+ ( y;l)z) =1n|x—1|+c

x—1 x—1
Curve passes through (2, 1)
0-0=0+c=c=0

If (k + 1, 2) also satisfies the curve

tan_l( l) - %ln( 1 ;2k2

K
2tan” ( %) = In(1 + k)

)=1nk

Question77

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

dy 4 2x* + 11x + 13 y = (x + 3)
dx x> +6x*+11x+ 6 x+17

(0, 1). Then y(1) is equal to:
[29-Jul-2022-Shift-2]

Options:

A.

N =

B.

N w

C.

N

7
D. >
Answer: B

Solution:

Solution:

dy 2x* +11x + 13 _ (x+3)
ax T 3 2 - ’
dx x°+6x°+11x+6

2x? + 11x + 13

dt
Integrating factor I.LF. =e x> +6x*+11x+6

Let 2x° + 11x + 13 _ _A N B C
x+1Dxx+2)x+3) x+1 x+2 x+3

I.LF. = RRIx+1]+In|x+2]-In|x+3]

_ x+1)’(x+2)

B x+3

Solution of differential equation

2
_%:j(x+l)(x+2)dt

x+1)*x+2) _ x, 3x°
<+ 3 = 3+ > +2x+cC

Curve passes through (0, 1)
1 ;f 2 _ O+c=c= 2

1x 3
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1,3,742
_ 3 3_3
>0, y(1) = 2*2x3) 2
4
Question78

The population P = P(t) at time 't ' of a certain species follows the

differential equation % = 0.5P - 450. If P(0) = 850, then the time at

which population becomes zero is :
24 Feb 2021 Shift 1

Options:

A.log, 18

B. log 9

C. 1/2log,18
D. 2log, 18
Answer: D

Solution:

Solution:
Given that =— = 0.5P — 450

= —E _ =
s P-900

t

=[tn | P(t) - 9001, = | %]O

=n | P(t) — 900 | —n | P(0) — 9oo| - %

=1!n|P(t)—900|—1!n|50| - i

For P(t) =0
900 _ t

~m| 52| = 3

>t =12/In18

Question79

Let f be a twice differentiable function defined on R, such that

f(x) f(x)

£f(0) =1, f(0) =2 and f (x) # 0 for all x € R. If o fe

= 0, for all

x € R, then the value of (1) lies in the interval
[24 Feb 2021 Shift 2]

Nntinnc.
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A. (9, 12)
B. (6, 9)
C. (0, 3)
D. (3, 6)
Answer: B

Solution:

G[ven, f(0) =1,
f(0) =2,
f(x) =0

) f(x)

) f(x)

f(x _ o
f(x

= f(x)f (x) —f (x)f (x) =0
X

L _
f'(x) f(x)
X)

= lqgf (X) =logf(x) +logc
=f(x) =cf(x)
Now, put x = 0, we get

£(0) = cf(0)
=22 =cx1
=c =2

Putting the value of ¢ = 2 in Eq. (i), we get
logf (x) =logf(x )+log2

=>f(x) = 2f(x ff( Xx=[2dx

= log f (x) —2x+D=>f() e *Ph
=f(x) =eP-e*

=f(x) =k-e*[Letk =eP]
Put x = 0, we get

f(0) =k-e°

51 =k=f(x) =k e¥

f(X) =er

Putx = 1, we get

f(1) = e?

Clearly, € lies in (6, 9).

Question80

The difference between degree and order of a differential equation that

represents the family of curves given by y2 = a (

[26 Feb 2021 Shift 1]

Answer: 2

Solution:
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Solution:

Given,y2=a[x+ ‘/2—3],a>0...(i)

Differentiating both sides w.r.t. 'x ',
dy _ — i

2de—a[1+0] a...(ii

Use Eq. (ii) in Eqg. (i) to eliminate the constant'a .
d — [ d

y2=2yd—z(x+\/2y\/ d—z)
d = — d d

y2—2xy£ =2V2 -y\/y-ﬁ\/ d—‘é

Squaring on both sides,

sy gt [ QY )2 - gy? Y - goa( dy )
y+4xy(dx) 4xy dx 8y dx)

Thus, degree of above differential equation is 3 and its orderis 1.

Difference between degree and order =3 -1 =2

Question81

Let slope of the tangent line to a curve at any point P(x, y) be given by
1Y If the curve intersects the line x + 2y = 4 at x = —2, then the value

of y, for which the point (3, y) lies on the curve, is

[26 Feb 2021 Shift 2]

Options:

18
A. 35

Answer: C

Solution:
Solution:
2
Given, slope of tangent line to curve at (x, y) is %
2
i.e., dy _ Xy +y
dx X
dy _ 2, Y = w2
= ax =Y + X:>xdy xy“dx +ydx
>xdy—ydx = xy’dx = w =xdx
y
Integrating both sides, we get
2
_X _ X_ .

The curve intersect line at x = —2
Then, x = -2, is satisfied by x + 2y = 4
Hence, (=2) + 2y = 4 Gives,y =3

.. Curve passes through (2, —3).

llea (7 —R)ic Fa (i) we nat
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-2 _ (=2) -4
3% 3 TC=C=73
.. The curve is

2
-x_ x _ -4 .
~ =273 1))

It also passes through (3, y).
Put (3, 4) in Eq. (ii), we get

L -3_® 4 __18
vy 2 3 Y7719
Questiond2

Let f(x) = zetf (t)d t + e* be a differentiable function for all x € R. Then,

f (x) equals
[26 Feb 2021 Shift 2]

Options:

A 2e® 71—
B.e® — 1
C.2e° —1

D. e~V
Answer: A

Solution:

Solution:

Given, f(x) = fetf t)dt+e*... ()
0

Since, f (x) is differentiable function, differentiate Eq. (i)
f (x) = e*f (x) + e*[Using Newton Leibnitz theorem ]

£(x) = eXF(x) +1) = f(i)(’f: —=¢
Integrating it, [ f(i)()f: 1dx = [e"dx+C

Letf(x)+1 =u, thenf (x)dx =du
J %=ex+c=>logu=ex+c

log(f(x)+1)=e*+C [vu=f(x)+1]... (ii)
Now

f(x) = Je'f()dt+e* = £(0) = e® =1
0

Putx = 0, in Eq. (ii), we get

log(2) =e"+C=C =1log(2) -1

From Eq. (ii), we get

log(f (x) +1) =e*+log2 -1

fix)+1 = ee"+1092—1 — ee"_elogZ . e—l
f(x)+1 =2e-e1=2e" !

cf(x) =287 1-1

-~ - e oo ra
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The rate of growth of bacteria in a culture is proportional to the number
of bacteria present and the bacteria count is 1000 at initial time t = 0.
The number of bacteria is increased by 20% in 2h. If the population of

bacteria is 2000 after ; (6 ; 5)h then ( — ) is equal to
[26 Feb 2021 Shift 1]

Options:

A 4

B.8

C.2

D. 16

Answer: A

Solution:

Solution:
Let x be the number of bacteria at any time t.

. dx dx
Given that, T x (- Rate of growth = ﬂ)

dx _ dx

After integrating it, we get
logx =At+C... (i)

= 0,x = 1000 which gives
log1000 =0+ C = C =1og 1000
Given, whent =0, x = log 1000

— X = H
logx —1og 1000 = At or log( —1000) At ... (ii)
Given that in 2h, number of bacteria increased by 20% i.e. when t = 2h, x = 1200 Put, t = 2 and x = 1200 in Eq. (ii),
1200\ _ . _1 6
( —) = 2A gives, A = Elog( E)

1000

Again, from Eq. (ii),
X} _ 1,48

1000/ ~ 2109( 5)

x o se(2)
or 1000 =e . (i)
Given, x = 2000 att = k /log,(6 / 5),
put in Eq. (iii),

k 6 6

2000 _ 5%l =)ros( 2)
Z—— =¢e
1000
2 =e"%orlog2 =k/2
k/log2 =2

. (k/log,2)* =(2)*=4

Question84

If y = y(x) is the solution of the equation
es"‘ycosy dy 4 eV cosx = cosx, y(0) = 0, then

1+y(2) + By ) + Ly( 2) is ...
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Answer: 1

Solution:

Solution:
Given "™ cosy % + e cosx = cosx. . . (i)

Let €Y = t, then €Y - cosy- dy _ dat
dx dx

Putting in Eq. (i),

CcosX ... (ii) (Linear form)

Then, IF = ejcosxdx — es'1nx

Solution of differential Eq. (ii) is,

t-IF =Jcosx - IFdx+C

t-e¥* = [cosx- e’ *dx+C

=e" i.e.let sinx =u then cosxd x=du

= t-e™=[e'du+C=e"+C

Put u = sinx and t = %Y

= esiny . esinx — es,inx +C

Given, y(0) = 0, this givesC =0

= esiny . esinx — esinx

- esiny+sinx — esinx

= siny + sinx = sinx

= siny =0

= y= 0

wy(m/6) =y(m/3) =y(m/

4) =
Hence,l+y(%)+—y(%) Ey(%)
=1+0+0+0=1

Question85

If a curve passes through the origin and the slope of the tangent to it at

2
any point (x, y) is %, then this curve also passes through the

point
[25 Feb 2021 Shift 1]

Options:
A. (5, 4)
B. (4, 5)
C. (4, 4)
D. (5, 5)

Answer: D

Solution:

Solution:

‘727A‘74L(7LQ
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d x2—4x+y+8= (x—2)2+(y+4)

= @ —= =

dx X -2 (x —2)
= (x-2)+ 14
X—2
Let(x—2)=t=>dx=dt
and (y+4)=u=dy=du

dy _ du
dx dt

dy _ (- y+4)
Now, dx—(x 2)+(x—2)
du_, u_du_u_
FE R T

Here, integrating factor (IF) =1/t
1) _ 1 _
- u- f) = 1t f)dt=>u/t-t+c

(y +4)
(x=2)
" It passes through origin [i.e. (0, 0) ], then

=(x—-2)+c

LA
C o 2+c
= —24+2=c=>c=0

(y+4) _ . _
Hence, (x—Z)_(X 2)+0

= y+4=(x-2)°

Clearly, this curve passes through (5, 5) as it satisfies the equation.

Question86

If the curve y = y(x) represented by the solution of the differential

equation (ny2 —y)dx + xdy = 0, passes through the intersection of the
lines 2x — 3y = 1 and3x + 2y = 8, then |y(1)| is equal to ........... .

[25 Feb 2021 Shift 2]

Answer: 1

Solution:

Solution:
Given, 2xy* —y)dx +xdy = 0
dy _ ¥ o o2
= dx x 2y
—1dy, 1 _5 (i) divi 2
= 7dx+ p 2 ...(i) [divide by y* ]

1 1 dy
2

Let = =v, then — = dv
y

y dx dx
dv

-— +v( l) = 2 (this is a linear form)
dx X

: . | ax logx
Now, integrating factor (IF) =e X =%

2
(1F)v=12.(1F)dx=f2xdx=2%+c
(IA)V=X2+C
Putv = l, this gives

XX +c=

I

Nnw firct find nnint Af intarcartinn nf linac
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- The curve x> + ¢ = % passes through (2, 1).

Putx=2,y=1,wegetc=-2
X=x*-2
X
x> =2
Putx =1, we gety(l) = —— = —1

1-2
Sy =1

ory =

Question87

If a curve y = f (x) passes through the point (1, 2) and satisfies

d_z +y= bx?, then for what value of b, f f(x)dx =

[24 Feb 2021 Shift 2]
Options:
A.5

Answer: B

Solution:

Solution:

Given, curve y = f(x) passes through (1, 2) and satisfies

< 4y
*ax

=X

+y = bx*

dy
dx
o dy
dx

+y =bx*
= bx®

jl-dx
IF =eX =X
vx = [bx*dx = b%+c

bx .

5 + ; =f(x)...(i)
" This curve passes through (1, 2).
b x (1)°
—5 +C

+C ... (i)

L 2x1=
b
5

ﬁz:

2
Also, [ £ (x)dx = %2

I(—+ ;)dx= %

= [bx +Clogx]2=Q

=>[ b><32 5£
7R

+Clog2] —
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[from Eq. (i)] On comparing, we get

2—5x31 = ?and c=0
62 x 25

b 31 x5

b =10

Hence, the required value of b = 10.

Question338

The differential equation satisfied by the system of parabolas
y2 = 4a(x + a) is
[18 Mar 2021 Shift 1]

Options:

D v[ 2] w2x( &) -y =0
Answer: C

Solution:

Solution:
Given, equation of curve is y* = 4a(x + a)
= y? = 4ax + 4a°...(J)
Differentiating Eq. (i) w.r.t. x, we get
dy _

2y aix - 4a

—(¥). Y i
= a ( 5 ) dX....(||)
. Required differential equation is

dy

2_gx Yx 4Y y. dy)? i i
y'=4x 2xdxx+4( S dx [From Egs. (i) and (ii)]

= y2( g—‘é)z+2xy( %) -y*=0
ol 82 2] ] o
As,y =0

y( %)2+2X( %) -y=0

Question3d9

Let y = y(x) be the solution of the differential equation
xdy -ydx = {(x® - y?)dx, x = 1, with y(1) = 0. If the area bounded by
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10(a + B) is equal to
[18 Mar 2021 Shift 2]

Answer: 4

Solution:

Solution:

xdy —ydx = y % —y2dx

L xdy-ydx _ l\/l_ Y dx o ¢= lax

(9

1 -y = [ Lax

_(¥)?
- (1)
= sin"'(y/x) =log | x| +C
Now,atx=1,y=0

L C=0

Hence, y = xsin(logx)

A= {exxsin(logx)d X

On integrating. [

Put x=e'=>dx=e'dt
I

~A = [e*sin(t)d t
0

2x
(usingfeaX sinbx = 2e+ bz(asinbx —bcosbx) )
a

ae? 4 p = ( %Zt(z sint—COSt))On = - +5e2“
o= lp=1
3 5, - 5
10(a +B) = 4
Question90

Which of the following is true for y(x) that satisfies the differential
equation ¥ =xy-1+x-y; y(0) =0

dx —

[17 Mar 2021 Shift 1]
Options:

1
Ay(l)y=e 2-1

Answer: A
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Solution:

Solution:

gy—xy—1+x—y
Homxiy+1) -1y +1) >
fde [(x=1)dx

2

log,(y + 1) = % —x+c [“log,1 = 0]

log1=0+C=C=0
y(1) = log,(y + 1) = %— 1
y+1=e?
y(1) = =1+ e 2

=(x-1)(y+1)

Question91

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

dy—2(x+1)

If the numerical value of area bounded by the curve y = y(x) and x-axis is

4\/8

[16 Mar 2021 Shift 1]

Answer: 2

Solution:

We have, dy/dx—2(x+1)
y = f2x+1dx—2 (x%/2 +x) +

—x +2x+ C..
Now, Iydx—%
’ _
[ +2x+c)dx = 28
« 3
5 _

x>, 2 ] _ 4V8

=>[3+x+cxa——3

3_ .3
= (BTO() +P*-a®)+cp-a) =

From Eq. (i),

a+pB=-2

af =c¢
“B-—o=V(a+p)’—40B
=V4d—4c=2V1-c

Get More Learning Materials Here : &
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From Eq. (ii), %(B —a)(a®+ B+ oB)+B-—a)B+a)+cp—a) = =<2

=%(2\/1—c)(4—c)+(2\/1—c)(—2+c)= %
= 2V1—=c)[4—c+(—6+3c)] =4vV8

=(2V1 = ¢)[2(c—1)] = 4V8

- (1_C)3/2=—\/§

> (1-c¢)P’=8

= 1-c=2

nc=-1

Now,y=x2+2x—1
Ly(l)=124+21-1=2

4V
3

Question92
Let C, be the curve obtained by the solution of differential equation
2xy & = > - x%, x > 0. Let the curve C, be the solution of -2 = oIf

X -y

both the curves pass through (1, 1), then the area enclosed by the

curves C, and C, is equal to
[16 Mar 2021 Shift 2]

Options:
A o—-1

B. -1

I

2

C.on+1
II

D. Z+1

Answer: B

Solution:

Solution:
i dy _ 2 _y2
Given, 2xydx—y x4, x>0

2 2
dy _ (¥ =X y50
dx 2xy
Lety = vx
dy _ dv
dx_v+xdx
V_'_de_vzxz—x2 vi-1
dx =~ 2x-vx 2v
:xﬂ v2—1_V xﬂ vi—1-2v?
X 2v dx 2v
dv_ =(v+1) (o2 )av=g dx
XaxT Ty I lg )i
= —log|v2+1| =logx+c
= log |x|+log|V’+1| =c

2

= 10g|v2+1)x|=0ﬁ(y—2+1)x=c
X

2, 2

X)) ny? v = ox
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C,=1+1=C,
= C =2

2, .2
C1:>x2+y2=2x
C,=x"+y"=Cy
= 1+1=C,=2C,=2
C2:>x2+y2=2y

x2-y2—2y-0

N

X +y —2x=0
. Required area —2[ H'12— l-1-1]
- hed = 4 T2

2 (=32)] - 51

Question93

Let y = y(x) be the solution of the differential equation
% = (y+ 1)[(y + 1)e"2/2 — x] 0 <x< 2.1, with y(2) = 0. Then the value of

4 at x = 1 is equal to
[18 Mar 2021 Shift 2]

Options:

_ 32

T (e®+1)?

2e?
(1+e?)?

eS/Z

"1+ e?)?

52
T o(e?+1)?

Answer: A

Solution:
Solution:
Given, %=(y+ Dy + 1)e /2 = x]..()
dy _ 2,512 _
= Ir (y+1)% x(y+1)
dy _ 2 x%/2
= dX+x(y+1)—(y+1)e
1 dy 1 X2 /2 .
= =2+ ——x=e¢e .l
(y+1)* dx  y+1
let =t~ =1 _.Q¥_ QL
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dt _

= ix + (—x)t = —e
which is linear differential equation
IF = ef—xdx= e—x2/2
Now, solution of differential equation is,
t- e—xz/z fe_XZ’Z-elezdx

( 31 e /2 = _x + ¢, where ¢ is constant of integration....(iii)
Given, y(2) = 0i.e. whenx = 2, theny = 0.
From Eq. (iii),
e ?=-2+c=c=2+e"
Now, atx =1

1 -1/2_
y + 1e

2

—1+e%2+2

e—1/2

1+e2
Now, putting the value of (y + 1) in Eq. (i), we get

-1/2 -1/2
1y _ € e 172
= (e
e—1/2 1
2

. —-1)
1+e 1+e
—1/2(1 1—e_2)

1+e 1+e?

~ o512 —e8l2  _g3l2

(1+ez)2 e*+1)*> (e?+1)?
e4

= (y+1)=

1+e

Question94

Let y = y(x) be the solution of the differential equation
cosx(3sinx+ cosx+ 3)dy = [1+ysinx(3sinx+ cosx + 3)]dx

0 =x= 3, y(0) = 0. Then, y( %) is equal to

[17 Mar 2021 Shift 2]

Options:

A 2109e( 2\/36+ 9 )

2V3 + 10)

B. 210ge( 11

C. 210ge( \/3+7)

3\/5—8)

D. 2log, ( 7

Answer: B

Solution:

Solution:

M ima PR £ 0 DS T e 1 NN
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1
3sinx + cosx + 3
= COSX' dy—ys1nx+ 1
dx 3sinx +cosx+ 3
- dy_sinx . . 1
dx cosx cosx(3sinx + cosx + 3)
~dy_ (tanx)y = 1
dx cosx(3sinx + cosx + 3)"
Which is linear differential equation.
- Integrating factor (I F ) = ! (Ttanx)dx
— e1og|cosx| — | COSXl
| cosx| >0, Vx € [0, m/?2)
S| cosx | =cosx
Hence, solution of Eq. (i) is

= cosxdy= ( +ysinx)dx

(i)

—_ . 1
y(cosx) = [(cosx) cosx(3sinx + cosx + 3)dX

1
3sinx +cosx+ 3

= ycosx = [

sec?Zd x secZ§d X
2
=yCcosx = | dx = |
2tan’ X + 6tan X + 4 2(tan X 4+3tan +2)
2 2
Putting tan % z
1 2 X _
= 2sec 2dx—dz
. dz dz
LY COSX = =
y ' s, - e e+
_ 1 _ 1 - _
_fz+ z fZ+2dz—log(z+1) log(z+2)+c
1 tan§+1
=ycosx—log| z |+c=log +c...(i)
+2 X
tan§+2
Since, y(0) =0
" C= —log( l) = log 2
2
tanX + 1
From Eq. (i), ycosx = log +log 2
tan > + 2
2
1
—+1
o V3 V3 +1
. =] =2 I +log?2 =21 2
y(3) [09 1., g ] o9 2V3 + 1
V3
V3 +1 2\/3—1)‘ |2\/3+1o
=2log|2 — =2lo
g9 2V3+1 2v3 -1
[ ]
Question95

|

If the curve y = y(x) is the solution of the differential equation
2(x* + x5/4)dy - y(x + x")d x = 2x”*d x, x > 0 which passes through the

point ( 1, 1 - tlog,2 ) , then the value of y(16) is equal to

[17 Mar 2021 Shift 2]

Options:

A. 4( 3—31 + %logeS)
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C. 4( %— gloge3)

D. ( %— %loge?;)

Answer: C

Solution:

Solution:

Given, 2(x* + x5’4)dy -y (x+ x'dx =
2x”*d x, where x > 0

After rearranging, we get

dy _ y _ <4

dx 2% X5/4(X3/4 + 1)

This is of the form dy + Py = Q, where P and Q are constants or function of x.

dx

. Integrating factor (IF) = !X

)
e g2 M

— e_ EIOgX log(x) —172 1

Its solution is
yXx(IF)=[Qx(IF)dx

1 x4 - (x)4 4 2

— -1/2
= yX-;ﬂE-—f ;§§;§11?13><X dx
1 _ x"?dx
1/2 - (X3/4 + 1)

(i)

= yX

Putting x = z*

> dx=4z>-dz

RHS of Eq. (i) becomes,

2. 4.3 2, 3 _
2342 -dz=4jz(z3+1 1)
(zZ+1) (z7+1)
2, 3

zlz 4y, _2 dz]
(z”+ 1) (z7+ 1)

dz

=4.f

( f%dx—log|f(x)|+c)

3
4% —10g|z +1/+C

4X3/4 4
3 3

log |[x**+ 1| +C ( '

- Eq. (i) becomes,

3/4
-1/2 4x

— _ 4 3/4
y XX = =3 3log|x +1|+C

Since, this passes through ( 1,1- %Iogez )
Then,

4 _ax1 4
(1—§1ogez)x1_ . —glog|1+1|+C
Hence,

y—%m 4\/§10gx3/4+1|—

e~ N
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Ly = %xm— %\/glog(x3l4+ 1) - \/—;
Now, putting x = 16, we get
v(16) = 2x 32— 2 x410g9- 2
3 3 3
124 _ 32
3 3
=4 %— %log3)

log 3

Question96

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

% + 2ytanx = sinx, y( 3 ) = 0, then the maximum value of the function

y(x) over R is equal to
[16 Mar 2021 Shift 1]

Options:

A.8

Answer: D

Solution:

Solution:

. H o
Given, dx + 2ytanx = sinx

This differential equation is of the form dy + Py = Q where P and Q is function of x.

dx
which is a linear differential equation.
Here, P = 2tanx and Q = sinx
The integrating factor of linear differential equation is e
2sinx
—e COSX . = g 2loglcosn) _ co 20

[Pdx

Here ej2tanxdx

dy = si
Now, dx+2yta1r1x—s1nx

On multiplying sec?x both the sides,

d .
sec’x Y + 2ysec’xtanx = sinxsec’x

dx
d 200 o 2
= ——(ysec“x) = sinxsec”x
dx
= yseczx = [sinxsec’xd x

= yseczx = szxdx
COS“x
Letcosx =t
(—sinx)dx=dt
—dt 1
= =+c
J z T

So, yseczx = +c

PaVa¥alh td
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Now,x=m/3,y=0

0=2+c

= c=-2

So, yseczx =secx — 2

y=cos2X( cosx_2) = —2cos*x + cosx
_ 2, _ COSX

=>y= 2(cosx 5 )
- _ 2, _cosx 1) _ 1

= y= 2[(cosx > 16) 6

1

= y=-2[(cosx—1/4)* - ﬁ]

= y= %—2(003){—1/4)2

1
SO' ymin = g

Question97

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

4 + (tanx)y = sinx, 0 = x = %, with y(0) = 0, then y( g) is equal to

[16 Mar 2021 Shift 2]

Options:

1
A. ZlogeZ

B. ( 2\%)10%2
C. log 2

D. %10962
Answer: B

Solution:

Solution:

. dy o I
Given, ax + (tanx)y = sinx, x € [0, §]

which is a linear differential equation of the form of % +Py=0Q

Here, P = tanx

IF =™

t: d
ﬁej anxd x _ elog(secx) = secx

Multiplying by secx on both sides
d

ay = gi
dx + (tanx)y = sinx

secx g—‘é + (tanxsecx)y = sinxsecx
d

=  —
dx

= ysecXx = log(secx) +c

(ysecx) =tanx = ysecx = [tanxd x

y = cosxlog(secx) + c - cosx
y( 0

) =
= 0=1:0+c:1=c=0
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= y( g) =cos( g) -log(sec%)
1

log(v2
7 og(v2)

1
—=1og?2
2v2 °9

Question98

In a triangle ABC, if |B_53| = 8,|C_)A| =17, 1§3| = 10, then the projection of

the vector AB on AC is equal to
[18 Mar 2021 Shift 2]

Options:
A B

B. &

C. 127
p. 115

Answer: B

Solution:

Projection of AB or AC = ABcostheta = 10 cdot costheta
B

10 8
A c
B 10°+7*-8*) _ 85 . _ c*+b*-a’
=10 (155750 ) = B wsing coso = 572
Question99

Let y = y(x) be the solution of the differential equation
=1 +xe¥ ™%, —vV2 <x < V2, y(0) = Othen, the minimum value of

y(x), x € (-V2, V2) is equal to:
[25 Jul 2021 Shift 1]

Options:

A. (2 -V3) —log,2
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C. (1 +v3)—log, (V3 — 1)
D. (1 -v3) —log, (V3 — 1)
Answer: D

Solution:

Solution:

dx 2 —x2 2 —%x°
M
L ] i ]
T I T
-2 l—'\.’r.i V2

So minimum value occurs atx = 1 — V3
y(1-v3) = (1 —\/§)_1n(%—2\/3))

=(1-v3)-In(V3 -1)

Question100

Let y = y(x) be solution of the differential equation log, ( % ) = 3x + 4y,

with y(0) =0 If y( —%logez ) = alog,2, then the value of a is equal to:

[27 Jul 2021 Shift 1]
Options:

A —

=

B.

=

C.2

D. -

N =

Answer: A

Solution:
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dx
-4y
€~ _ o3 11 -7
_4—e 3+C=> 173 C=C 15
e _ e 7 | ay_de”-7
-4 3 12 - -3
4y _ 3 _ ( 3 )
e” = >4y =In| ————
7 — 4e* y 7 — 4e*

4y=1n(%) when x = —%an

y = élzln(%) = —ian

Question101

Ify=vy(x),y € [ 0,3 ) is the solution of the differential equation

secy% — sin(x + y) — sin(x —y) = 0, with y(0) = 0 then 5y ( 5 ) is equal to

[27 Jul 2021 Shift 1]

Answer: 2

Solution:

Solution:

dy _ 9
secydX 2sinxcosy
sec’ydy = 2sinxd x
tany = —2cosx+ ¢
c=2

tany = —2cosx +2=atx = g
tany = 2
seczy% = 2sinx

dy _
5y =2

Question102

Let y = y(x) be the solution of the differential equation
(x -x>)dy = (v + yx* = 3x*)d x, x > 2If y(3) = 3, then y(4) is equal to :
[27 Jul 2021 Shift 2]

Options:
A 4
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C.8
D. 16

Answer: B

Solution:

Solution:
(x — x3)dy = (y+ yX2 - 3x4)dx
=>xdy—ydx = (yx2 —3xhdx + x3dy

XAy —¥dX _ (yax + xdy) - 3x’d x
X
Y) = —d

ﬁd(x) d(xy) —d(x°)

Integrate :% =xy—x"+¢C

given f(3) =3
=2 -3x3-3"+0
=c =19

Y oo 3
L =Xy X"+ 19

atx=4,%=4y—64+19

15y = 4 x 45

Questionl103

Let y = y(x) be the solution of the differential equation
dy = e™*Ydx; a € N . If y(log,2) = log,2and y(0) = log, (1), then the

value of a is equal to .
[27 Jul 2021 Shift 2]

Answer: 2
Solution:

JeVdy = [e®dx

ax

=e Y = T +C....... (i)

Put (x, y) = (1n2, In2)

1.2, ¢ (i)
2 -_— a --------
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Question104

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

xdy = (y + x> cosx)d x with y(m) = 0, theny ( 3 ) is equal to:

[25 Jul 2021 Shift 2]

Options:
A.HZ2+%
B.“;+§
¢33
D5 -3

Answer: A

Solution:

Solution:

xdy = (y+x3cosx)dx

xdy =ydx + x>cosxd x

xdy —ydx _ x> cosxd x
x* x*

%(%) = [xcosxd x

=>)—3; =xsinx—[1.sinxd x

% =xsinx + cosx + C

=20=-1+C=C=1,x=10y=0

SO % =xsinx+ cosx + 1

. i
y = xX°sinX + XCOSX+X X = ~

(5)-5+3

Question105

Let a curve y = f (x) pass through the point (2, (log92)2) and have slope

—2_ for all positive real value of x. Then the value of f (e) is equal to

xlog x

[25 Jul 2021 Shift 2]
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Answer: 1

Solution:

Solution:
. _ 2y
Y = Xnx
Ldy _ 2dx
y xl nx
=] nlyl =2ln|lnx| +C
putx =2,y = (1n2)2

=c=0
=y = (1l nx)2
=>f(e)=1
Questionl106
Let y = y(x) be the solution of the differential equation
y+1
( (x+2)e *"% + (v+1) ) dx =(x+2)dy,y(1) = 1. If the domain of
y = y(x) is an open interval (a, B), then |a + B| is equal to .

[22 Jul 2021 Shift 2]

Answer: 4

Solution:

Solution:
y+1=Y =dy=dY
x+2=X =>dx=dX
(xeX 4y
>\XeX +Y/dX =XdY
5>XdY - YdX =Xe'/*dX
Y

Y\ = _dX
~d (§)e x = SF
e_Y/X=1|X|+c

(3,2)»—e 3 —1|3|+c
Y

-e X =1n|X‘ —e 3—1n3
Y

e X =92/3+1n3—1n|X|>0
In|X | <(e*’3+1n3)

Let A = (e*/? +1n3)

|x + 2| < et

—et<x+2<ét
—et—2<x<er-2
a+B=-4=|a+B| =4
Although x = —2 should be excluded from domain but according to the given problem it will the most appropriate
solution.
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Question107

Let y = y(x) be the solution of the differential equation
xtan(%) dy= (ytan(%) —x)dx—l =x= 1,y(%) = Z. Then the area of

the region bounded by the curves x =0, x =

half plane is:
[20 Jul 2021 Shift 1]

Options:

A f(m—1)
B. -5(n — 3)
C. 3(m—2)
D. {(m— 1)

Answer: A

Solution:

Solution:
We have

Now, we get v + n% = v — cot(v)

=f(tan)dv=—j%

.'.1n|sec(%)| = —ln|X|+C
(2] - [¥) -0
-'-SQC(%) =%

:cos(%) =x

Ly = xcos_l(x)
So, required bounded area

1/v2
_ -1 _[(on-1
= g x(cos™ x)dx = ( 8 )

.. option (1) is correct.

1
V2

Ouestion108
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Let y = y(x) be the solution of the differential equation
e*V1 - yzdx + ( %) dy =0, y(1) = —1.Then the value of (y(3))2 is equal to:

[20 Jul 2021 Shift 1]
Options:

A.1-4¢e°

B. 1 - 4e°

C.1 + 4¢e®

D. 1 + 4e°

Answer: B

Solution:

Solution:

e¥y1 —yzdx+§dy= 0

=e¥|1 —yzdx+_Tydy

-] ——Y ~dy = [e'xdx
/1 -y

sY1-y" =ex—-1)+c

Given: Atx=1,y=-1
=20=0+4+c=>c=0

1-y? =ex-1)
Atx=31-y>=(e%2)’=>y* =1 —4¢°

Question109

Let a curve y = y(x) be given by the solution of the differential equation

cos ( lcos™(e™¥) ) dx = {e**-1dy

If it intersects y-axis at y = —1, and the intersection point of the curve
with x-axis is («a, 0), then e” is equal to

[20 Jul 2021 Shift 2]

Answer: 2

Solution:

Solution:
cos ( %cos_l(e_x)) dx = Je* - 1dy
Put cos™}(e™)0, 8 € [0,

~ —x Qnn a —x
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(0,-1)

2(1 e_x)“2=\/ﬂ+c » =C =V2

2(1 —e ™2 = y2(y + 1), passes through (a, 0)
21 —e™ M2 =v2
\/1—e_°‘=—_=1—e_“=%

e %= % »>e"=2

Question110

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

. Ydy _ yaV i : 2¢ = o) —
equatione’ ] — 2e’sinx + sinxcos“x = 0, y( 2) =0 If

y(0) = log (a + Be_z), then 4(a + B) is equal to

[25 Jul 2021 Shift 1]

Answer: 4

Solution:

Solution:
Lete =t
d

=>—t — (2sinx)t = —sinxcos®x
dx
LF. = e%>
>t. 2% = [ 2% (_ginxcos?x)d x
=>ey i eZcosx — erZ . Z2d 7,7 = eZcosx
3

?—ﬂ'Y:E v=N=>(C==
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1 2 1 1 3 —2cosx
=Y = = - = + =4+ 2
e 2COSX 2COSX 2 4.8

2
_ cos’x _cosx . 1 3 -2cosx
=y = log] 2 2 Tatg®

Putx=0

1,3 - 1 3
ﬁy:log[Z_FZe 2] ﬁ(X:Z,B=Z

Questionll1l

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

cosec’xd y+2dx = (1 +ycos2x) cosec’xd x, withy ( i ) = 0. Then, the

value of (y(0) + 1)%is equal to:

[22 Jul 2021 Shift 2]
Options:

A e'’?

B.e /2

C.e!

D.e

Answer: C

Solution:

Solution:

4dY | 2gin?k =
dX+251nx 1 +ycos2x

ay . (- =
=>dx+( COS2X)y = COS2X

sin2x
LE. =ej—c032xdx=e_T
Solution of D.E.
( _siHZX) ( _sin2x
yle 2 = [(cos2x)\e 2 dx+c
_sin2x _sin2x
=>y(e 2 ) = —e 2 + C
Given
il
y(3) =0
1 1
20=-e 2+c=>c=e 2
_sin2x _sin2x
=>y(e 2 ) =—e 2 +e
atx=20

-1/2

_1
y=-1+e 2
1

Sy(0)=—1+e 2 =(y(0)+1)>=e!

Niractian119
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Let y = y(x) satisfies the equation g—)y( — |A] = 0,for all x > 0, where

y sinx 1

A= 0 -1 1 .Ify(n)=11+2,thenthevalueofy(§) is :
1
2 0 =

[20 Jul 2021 Shift 2]
Options:

A.

!
II

NI

B.

NIH
I
gl

C.

[E
=N

D.

NTT=
AP

Answer: A

Solution:

Solution:

Il

|

<
+
N
&,
B
>
+
N

=yx = [x(2sinx + 2)d x
Xy=x2—2xcosx+251nx+c ....... (i)
Nowx =1,y =1+ 2

Usein(i)c=0

Now (i) be comes

Xy = x* — 2xcosx + 2sinx

putx=r1m/2

%y= (%)2—2.gcos%+28mg

Questionl113

Leti=1—-aj +Bk b=31+Bi —akand? = —ai — 2j + k, where a and B
are integers.

If3.3=—1and3.?=10,then(E’XB).E’isequalto .

[27 Jul 2021 Shift 2]
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Answer: 9

Solution:
Solution:
a=(1,-ap)
S

b =(3,B, —a)
C=(-a, -21);apBEI
2.b=

=ap =2

1 2

2 1

-1 =2

-2 -1
b.2=10

=>—-3a—-2p—a =10
=20+B+5=0
ra=-2;p=-1

1

—

25 2]=

1
3+2+4=9

-1=3-0f—-ap=-1

3 -1
2 =2
(-1+4+4)—-2(3—-4)—-1(-6+2)

Questionl14

A differential equation representing the family of parabolas with axis
parallel to Y-axis and whose length of latus rectum is the distance of the

point (2, —3) from the line 3x + 4y = 5, is given by
[27 Aug 2021 Shift 2]

Options:

2
A. 10% =11
B.11§—;§+10
C. 10d—;’§=11

D.1194Y = 10

Answer: D

Solution:

Let (h, k) be the vertex of parabola. Then, equation of parabola parallel to Y-axis is
(x —h)* = 4a(y — k) ...(i)

Also,

Get More Learning Materials Here : &

@ www.studentbro.in



Length of latusrectum = Distance of point (2, — 3) from the line
3x+4y =5
4 = [6—-12 - 5]
V3% +42
11

4a = —
=4a 5

. From Eq. (i),
x-w?=y-1
Differentiating w.r.t. x, we get

—h) = 1ldy
2(x —h) 5 dx
Again, differentiating w.r.t. x

11d %y

2==2Y

5 dx*

2
-119Y 190

dx

Questionl15

Let f be a non-negative function in [0, 1] and twice differentiable in
(0,1). If [ ,)° {1 - (F(t))*’dt = Jo f(t)dt, 0 =x =1 and f(0) = 0, then

im & [o* ft)d €
[31 Aug 2021 Shift 1]

Options:
A. equals 0
B. equals 1

C. does not exist
D. equals %

Answer: D

Solution:

Solution:

. 1
5[1 — (F(£))*12 = [f(t)

Differentiating on both sides,
V1 - = [fx)]

O— M

=1 - [f(x)])? = [f(x)]*
=1 - [f(x)]* = [F(x)]?
=f(x) = V1 - [f(x)]*
- f(x)dx _
V1 - [f(x)1?
ﬁsin_lf(x) =x+C
»f(0) =0
C=0
f(x) = sinx
=>limf° f(?dt = limfo SIanXd t [applying L'Hopital Rule]

x-0 X x-0
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Questionl16

fdy_zxy 2

, ¥(0) = 1, then y(1) is equal to
[31 Aug 2021 Shift 1]

Options:
A.log,(2 + e)
B. log,(1 + e)
C. log,(2e)

D. log,(1 + &%)
Answer: B
Solution:
Solution:

dy _ 2"V - 252" - 1)
dx 2Y 2y

In(2¥ -=1) _ 2%
In2 " In2
As,y(0) = 1
_ 1
=0 = Tog 2 +C
Fory(1), Iny(2Y = 1) =2' -1
=2V-1=¢e
y = log,(e + 1)

Questionl17

If ¥ = M, y(0) = 0, then for y = 1, the value of x lies in the

2¥ + 25" Vog
interval
[31 Aug 2021 Shift 2]

Options:
A. (1, 2)

e (5]

C. (2, 3)
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Solution:

Solution:
2%y + 2Y.2%
2" + 2" Vog 2

y+ 27

dx 1+ 2'og,2
1+2.log2dy

y+ 27

slog|y+2Y| =x+C

~y(0) =0

=C=0

~In|y+2Y| =x

Fory=1

x=In|1+2| =1n3

=X €(1, 2)

,y(0)=0

=

=[dx

Questionl118

equal to
[31 Aug 2021 Shift 2]

Options:
A 4¢(2)
B.4 ¢ (1)
C.2¢ (1)
D. ¢ (1)
Answer: B

Solution:

Solution:
Given,

Lett =Y
X

=y =xt
dy _ dt
dx_t+de

. Eq. (i) becomes
tlraxdt) o [y 009 )

=
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dt _ o)

=Xt

dx  ¢'(t%)

v
L), dx

o(t7) X

Integrating both sides
srp2
[, pdx

ot X
Let ¢(t%) = u
St (tD)d t = %
1.du_ ,dx
210 =1

ﬁ%]nu =Ilnx+C

:%lnd)(tZ) —Inx+C

1 2
=§ln(¢(%) ) =Inx+C
fx=1,y=—1,thenC = %ln(d)(l))

.'.%ln ( ¢ ( Z—z ) ) =Inx + 21In($(1))

Ifx=2,then1n(¢(y£

2

oro (%) = ap)

) ) =In4 + In[¢(1)]

Question119

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

& = 2(y + 2sinx — 5)x — 2 cosx such that, y(0) = 7.

Then y(m) is equal to
[27 Aug 2021 Shift 1]

Options:
A 2e" +5
2
B.e" +5
C.3e" +5

D.7e" +5

Answer: A

Solution:

Solution:

Given, &Y = 2(y + 2sinx — 5)x — 2 cosx, y(0) = 7

dx

=% +2cosx = 2(y + 2sinx — 5)x ...(i)

Lety+2sinx—5 =t
dy _dt
=>dX+ZCosx— ax

Then, Ea. (i) becomes
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:% = 2xd x
On integrating
Int=x*+C
=In(y + 2sinx — 5) = x* + C ...(ii)
Sy(0)=7
=2In(7+0-5)=0+C
=C =1n2
.~ From Eq. (ii),
In(y + 2sinx — 5) = x> + In2
Now, atx =11
In(y(m) + 2sinmt — 5) = n? +1n?2
=In(y(m) — 5) = m +1n2
2
:’Y(H) - 5= en +In2
=y(m) = 26”2 +5

Questionl120

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

2x2dy +(e¥—2x)dx =0, x> 0. If y(e) = 1, then y(1) is equal to

[26 Aug 2021 Shift 2]
Options:

A.0

B. 2

C. log 2
D. log(2e)
Answer: C

Solution:

Solution:
We have, 2x*dy + (e¥ — 2x)dx = 0
dy ¢ =2x _

dx + 2X2 =0
dy . e _
dx + 2X2

—dt_t_ _i [From Eq. (i)]

th+tdx=%
2x
_dx
[d(xt) = o
1 C

xt = Elog(x) + 5
2xe”¥ =logx +C
Whenx =e,y=1
-1

DIn n — laran 1L~
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~2xe”™Y =logx + 1
When x = 1,
eV=0+1

Questionl121

Let us consider a curve, y = f (x) passing through the point (-2, 2) and
the slope of the tangent to the curve at any point (x, f (x)) is given by

f (x) + xf’(x) = x* Then

[27 Aug 2021 Shift 1]

Options:

A x*+2xf(x) =12 =0
B.x> +2xf(x)+12=0
C.x°=3xf(x) =4 =0
D.X2+2Xf(X)+4= 0
Answer: C

Solution:

Solution:
Given, f(x) + xf'(x) = x

=>f’(x)+w =X
X

2

dy 1o [y = dy _ ¢
:>dx+xy—x .y—f(x)=>dx—f(x)]
This is linear differential equation.

1

[—dx
- Integrating factor IF = e X =x
Solution, y.x = [x.xdx+ C
3

orxy = % +C
" It passes through (-2, 2).

oo (=2)°
. 2.2——3 +C

o

C=—§

X3
Hence, xf (x) = 3~

4

LERIES

orx3—3f(x).x 0

Questionl122

If the solution curve of the differential equation
(2x — 10y3)dy + yd x = 0, passes through the points (0, 1) and (2, B), then

B is a root of the equation
ID?7 Axnier D2ND1 Qhift D1
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Options:

Ay —=2y-2=0

B.2y’ —2y—1=0
C.2y°—y*=2=0
D.y5—y2—1 =0

Answer: D

Solution:

Solution:
Given, differential equation
(2x—10y°)dy+ydx =0
dx , 2x 2
>—=4+ == =10y~ ...(i)
dy vy y
This is Linear differential equation

ZIldy
Integrating factorIF =e ¥ =y
Solution of differential Eq. (i),
x.y*=[10y*.y*dy +C
==~xy2 = 2y5 + C ...(ii)
Solution Eq. (ii) passes through (0, 1)
=0.12=21"+C
=2C=-2
.. Solution of Eq. (i) is
Xy2 = 2y5 -2
Now, this equation passes through (2, B).
n2 . pE=2p -2
=B’ —p*-1=0
= B is root of the equation y° —y* — 1 = 0

2

Questionl123

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

(y + 1)tan’xdx + tanxdy +ydx = 0, x € (O, g) . If 1w xy(x) = 1, then the

value ofy( 1 ) is
[26 Aug 2021 Shift 1]

Options:

=

Answer: 1)
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Solution:

Solution:

We have, (y + 1)tan’xd x + tanxd y+ydx=0

=>[(y + 1)tan2x +yldx+tanxdy=0

S9Y 4 (y+ 1)tanx + Y =0
X tanx

d
2 2
=>dy_'_ytanx+tanx+y=O
dx tanx
2
ﬁﬂ+w+tanzx=0

dx tanx

ﬁﬂ ( @ ) = —tanX
dx tanx /Y
This is a linear differential equation

sec’x
X In(tanx)
SIF =e tanx =¢" = tanx
So, solution is given by

(ytanx) = [ — tan®xd x = [(1 - seczx)dx =x—tanx+ C

y =xcotx—1+ Ccotx
Now, limx.y=1
x- 0"
= lim (x*cotx — x + Cxcotx) = 1

+
x-0

. X Cx \ _
=>)}l_r.no-'_(x'tanx X-'-tanx)_1
=20-0+C=1
=2C=1
.y =xcotx—1+ cotx

=1
Now,x—4

S =1

=7 1+1 1
(]
Questionl124

Let a, b and c be three vectors mutually perpendicular to each other and
have same magnitude. If a vector r satisfies.
ax{(r-b)xa}+bx {(r-c) xb}+cx {(r-a) xc} =0, then ris equal

to
[31 Aug 2021 Shift 2]

Options:

A.%(a+b+c)
B%Qa+bm)
C.%(a+b+c)

D.1@+b+20)
Answer: C

Solution:
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ax[(r-b)xal+bx[(r-c)xbl+cx[(r-a)xc]=0
=a.a(r-b)-@a.(r-b))a+b.b(r-¢)-(b.(r-c))b+c.c(r-a)-(c.(r-a))c=0

=|lal*(r=b)—(r.a)a+ |b|*(r—=c)=(r.b)b+|c|*(r—a) —(r.c)c = 0 [ a b, c are mutually perpendicular; .a . b =

b.c=c.a=0]

=>|a|2 [Br—(a+b+c)l-[(r.a)a+(r.b)b+(r.c)cl=0["|a| = |b| = |c|]

=|al*[3r—(a+b+c)-rl=0
L3r-(@+b+c)-r=0

~r—atb+c
2
Question125

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

xzdy+ (y—%)dx=0;x>0

and y(1) = 1, then y( % ) is equal to

[1 Sep 2021 Shift 2]
Options:

3 1
A3_L
2 Ve

1
B.3+E

C.3+e
D.3—-e

Answer: D

Solution:

Solution:
xzdy+ (y—l)dx= 0
X
= xzdy +ydx = %
dy vy -1
- dx + %2 xS
This in linear differential equations

f%dx _l
IF:eX = e X
sy.e t¥= _1/X.i3dx+c
X
Let =1 = ¢
X
=>i2dx=dt
X
sy.e ¥ =[—teldt+c = —(te'—e") +¢
11
:ye‘“x=%e X+e X+¢
Putx=1,y=1
e_1 1
(1)e_1=T+e_ + C
sc=-e!
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1/x

Putx ==

e
y—2+1—e
>y=3-—e

Questionl126

If for x = 0, y = y(x) is the solution of the differential
equation,(x + 1)dy = ((x + 1) + y — 3)d x ,y(2) = 0 then y(3) is equal to

[NA Jan. 09,2020 (I)]

Answer: 3

Solution:

Solution:
x+1dy=(x+1)2+(y-3)dx=0

:>Q=(1 +x) + (31’;_'_?()

dx

dy 1 _ 3

x Txo’ ¥ -a

1

F. =e (1+% =1
(1+x)

i(_L =1- 3

dx'1+x (1 +x)?

y=(1+x)[x+ 3 +C]

(1 +x)
CAtx=2,y=0
20=32+1+C)=>C=-3

_ 3
Then,y—(1+X)[X+m—3]
Now, at x = 3,y = (1 +3) [3 + —

1+3_3]=3

Questionl127

Let y = y(x) be the solution curve of the differential equation,
(y> - x)% = 1, satisfying y(0) = 1. This curve intersects the x -axis at a

point whose abscissa is:
[Jan. 7,2020 (II)]

Options:

A.2—e
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C.2

D.2+e

Answer: A

Solution:

Solution:

The given differential equation is g—i +x =y
Comparing with dx +Px=Q,whereP=1,Q= y2

dy
Now, I.LF. =el1-9¥ = ¢v
x.e¥=[(y)e'.dy=y*.e' —[2y.€e'.dy
=y’ —2(y.e' —e&¥) + C
=x.e = y?e’ — 2ye’ + 2 + C
2x =y —2y+2+C.e7V ... (i)
As y(0) = 1, satisfying the given differential eqn,
Sputx=0,y=1ineqgn. (i)

0=1-2+2+%

e
C=-e
y=0 X=0—0+2+(—e)(e_0)
x=2-—¢€
Question128

The differential equation of the family of curves,x’ = 4b(y + b), b € R, is:
[Jan. 8, 2020 (ID)]

Options:

A. x(y’)2 =X + 2yy’
B. x(y')2 =2yy —X
C.xy"=y

D. x(y)? = x — 2yy’

Answer: A

Solution:
Solution:
Since, x* = 4b(y + b)
x* = 4by + 4b?
2x = 4by’

= X
=h = 2y,
So, differential equation is
X2 = % y + ( 5 ) 2

y y

x(y)* = 2yy +x
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Question129

If f2(x) = tan”'(secx + tanx), —2 < x < Zand £ (0) = 0, then (1) is equal

to:
[Jan. 9, 2020 ()]

Options:

A n+1

Answer: A

Solution:

Solution:
f'(x) = tan” !(secx + tanx)

1{1+sinx
COSX

=tan

) = tan™!

sy -
—
) |
5 | o
—_— o
TR
+ [oim
> +
|
——

R ( 2811’12(%+§
251n(%+§) cos(
=tan_1(tan(g+§)) =

)

o
4
Integrate both sides, we get

, II X
[ (f (x))dx=f(z+§)dx
2
f(x)=§x+xz+c
£(0) = 0
C=0>=f(x) 4x+4
So, f(1) = 1+1

Question130

If ¥ = e y(1) = 1; then a value of x satisfying y(x) = e is:

[Jan. 9, 2020 (I1)]

Options:
A. Lvze
)
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C.V2e

D. V3e
Answer: D
Solution:
Solution:
The given differential equation,
dy _ .y
dx  x* +y?
_ dy _ dv
Puty Vx=>dX V+xdX
dv _ vx? v
Then, v + x=— =
dx X +vx® 1+
2

-1 +3V dv= —ldx

v

( )d = f—dx

V3

1/(1 _

7(—2) +Inv=-Inx+c

=>—X— = -lny+c ['.'V= X]

2y2 X

Whenx=1,y=1,then—%=c

=>x* = y*(1 + 21ny)
Aty = e, x* = e*(3)
=x = +V3e
So, x = V3e

Question131

Let f (x) = (sin(tan™'x) + sin(cot™'x))* -1, | x | >1. If¥¥ = 14 (sin™(f (x)))
and y(v3) = £, then y(-v3) is equal to:
[Jan. 8, 2020 ()]

Options:

21
A, =5

o
B. ~%

511
C. r

D.

wiA

Answer: B

Solution:

Solution:
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2y = sin"!f (x) + C = sin”'(sin(2tan"'x)) + C
:>2(%) = sin_l(sin(z?n) ) +C
I

—E =
§—3+C C=0

forx = —V3, 2y = sin_l(sin(_Tzn) ) +0

Question132

Let y = y(x) be a solutlon of the differential equation,
1-x*T+{1-y*=0, x| <1

Ify(i) =2, theny(;—%) is equal to:
[Jan. 8, 2020 (I)]

Options:

Answer: C

Solution:

Solution:
The given differential eqgn. is
dy + dx __ 0 =>sin_1y +sin"'x =c¢

V1-y* 1-%°

_1 V3 _nI
At x 2y 5 =cC 5
=sin”'y = cos™'x

Hence,y(—%) =sin(cos_1(—\/%) )
=sin(n—cos‘1(\/%) ) =\/%

Questionl133

If y = y(x) is the solution of the differential equation, e¥ = e* such that
y(0) = 0, then y(1) is equal to:
[Jan. 7, 2020 ()]
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A. 1 +log,2
B. 2 + log 2

C. 2e

D. log, 2
Answer: A
Solution:
Solution:
Lete =t

dy - dt
dx dx

cdtdx—t=¢€" '.'ey% —e'=¢"

I.F.=¢ 14 =

tle™) =Je’. e *dx=e" " =x+cC
Putx=0,y=0,thenwegetc=1

e/ ¥=x+1

y=x+loge(x+1)
Putx=1 .~y=1+log2

Questionl134

The general solution of the differential equation\/ 1+x%+ y2 + xzyz

+xy%¥ = 0 is:

dx

(where C is a constant of integration)

:[Sep. 06, 2020 (I)]

Options:

AVI+y +{1+x* =

B.V{l1+y —{1+x* =2

C.Vl+y+{1+x* =2

D.V1+y - {1+x* =2

Answer: A

Solution:

os, 1271 ) o
oa, (7501 ) v
os, {11 )
os. (151 )
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—xydY
\/1+x \/1+y Xde

f\/l +x° dx=—[
X ‘/1+y
Let x = tan 0 = d x = sec’0d 6
3
sec’6dO _ 2y
=>f tane - f2\/1—+y2dy

==——dy

sin0 + cos? Ode_
sin® . cos?0
=[(tan0 .secO + cosecH)d 6 =—y1 +y2
=secH + log |cosecH — cotO| = —-J1+y*+cC

\/1+x2—1|
X

-1 +y?

21 +x* +log, =—y14+y*+C

:>\/1 +y2+ \/1 + x? =%loge

Questionl135

Ify= ( %X -1 ) cosecx is the solution of the differentialequation,

dydx + p(x)y = 2cosecx, 0 <x < %,

[Sep. 06, 2020 (II)]
Options:

A. cotx

B. cosecx

C. secx

D. tanx

Answer: A

Solution:

Solution:

vy = (%x -1 ) cosecx

then the function p(x) is equal to:

dy = gcosecx - (gx -1 ) cosecx.cotx
dx u o
= cosecx[Z - (zx— 1) cotx]

o o
=>?——cosecx =ycotx ......... (i)
Itis glven that,

gz 1_Icosecx = —yp(X) ........ (ii)
By comparision of (i) and (ii), we get
p(x) = cotx

[ ]
Questionl136
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If y = y(x) is the solution of the differential equation Ste % +e*=0
satisfying y(0) = 1, then a value of y(log,13) is :

[Sep. 05, 2020 (I)]
Options:

Al

B.-1

C.0

D.2

Answer: B

Solution:
Solution:
5+ dy_ _
2+y "dx

dy __,_€ 4
I3 +y 15 T

=log, | 2+y]|.log, | 5+e*| =1log,C
S| (2+y)5+e"]| =Cy(0) =1
C=18

Z2+7).(5+e") =18

When x = log,13 then (2 +y) .18 = 18

y=-1,-3
y(n13) = -1
Questionl137

The solution of the differential equation ¥ —

dx

(where C is a constant of integration.)
[Sep. 04, 2020 (ID]

Options:

A.x - 2(log,y + 3x))* = C
B.x— loge(y +3x)=C
C.y+3x — 2(logx)* = C
D.x—2log (y+3x)=C

Answer: A

Solution:

y + 3x

log,(y + 3x
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Lety+3x =t

_dt
=2>dydx+3 = ax
Putting these value in given differential equation

dt _ t

dx logt
log t

=) (‘gedt=jdx
log t)?

—x — %(ln(y +3x)2=C

Questionl138

Letf : (0, ) = (0, ) be a differentiable function such that f(1) = e and

t2f2(x) — xX°F (1)
%im t—x =0
- X

If f(x) =1, then x is equal to :

[Sep. 04, 2020 (II)]

Options:

D.e

Answer: A

Solution:

Solution:

202 202
limt fo(x) — xf°(t)
t-x t—x

200\ _ 92

=>lim2tf (x) 21x f(t).f(t)

t-x
Using L'Hospital's rule
=f (x) = xf’'(x)

Xy, -1
ff(x)dx— fxdx
log,f (x) = logx + log,C
=>f(x)=Cx ~f(l)=-¢e
=>C =¢;s0f(x) =ex

=0

=0

When f(x) =1 =ex=x=%

Questionl139

The solution curve of the differential equation,(1 + e ™)(1 + yz)% =Yy,
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[Sep. 03, 2020 (I)]

Options:

A.y2+1=y(loge(1+ze_x) +2)

B.y2+1=y(loge(1§ex) +2)

1+ex)

C.y* = 1+y10ge( 5

1+e_X)

D.y2=1+y10ge( 5

Answer: C

Solution:

Solution:

2 X
+1 d
(L) ay = oix
y e +1

Sy - <= log,
y

e*+1 | +c
" Passes through (0,1)
~.c = —log,2

X
=y’ -1 =yloge(e ;1
=yt =1 +yloge(e ;1 )

Question140

If x’dy + xyd x = x°’dy + 2yd x; y(2) = e and x > 1, then y(4) is equal to :
[Sep. 03,2020 (ID)]

Options:
A 2+Ve
B. 3ve
C.1+ve
D.

Answer: B

Solution:
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(x3 - xz)dy = (2 —x)yd x

—=722_X dx

y x“(x—1)

= =[—= = dx
IY fxz(x—l)

Let—22_X =é+§2+ c
x“‘(x—1) X x x—1

=2 —x=A(x—1)+B(x— 1) + Cx*

=
=

Compare the coefficients of x, x* and constant term.

C=1,B=-2andA=-1

g4y _ [zt _2_, 1
..fy_f{x X2+X_1]>dx

=lny=—1nx+%+ln|x—1|+c

~y(2) =e

1=-In2+1+0+C[ loge=1]
~C =1n2
~Iny = —1nx+%+ln|x—1|+ln2
At x = 4,

~Iny(4) = —1n4% +In3+1n2

_ 3 1 _ 3 1/2) .. =
=Iny(4) —ln(i) +§ —ln(ze ) ["logm + logn = log(mn)]

1/2

N|W
@

:y(4) =

Questionl41

Let y = y(x) be the solution of the differential equation,2 + sinxy + 1 . &

"dx

= —-cosx,y>0,y(0) =1. If y(n) = a and% atx =mnis b, then the ordered

pair (a, b) is equal to :
[Sep. 02, 2020 (I)]

Options:
A (2,2)

B. (1,-1)
C.(1,1)
D. (2,1)

Answer: C

Solution:

Solution:

The given differential equation is

2 +sinxdy _
y+1 dx

- dy _ __cosx
yv+1 2 + sinx

Integrate both sides,

I dy _ f(—cosx)dx
y+1 ° 2+sinx

Mmlvae1]l —_Inl2Lecinv| L1InC

—cosx,y >0
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“y(0)=1=>In4=InC=>C=4
Sy +1)(2 +sinx) =4

=y = 4 -
2 + sinx

=2—sinx=> (H)=2—sinn=

y 2 + sinx y 2 +sinno

=2a=1

Now, dy _ (2 + sinx)(—cosx) — (22— sinx) . cosx
dx (2 + sinx)

dy = =

dx X =1 =l=b 1

Ordered pair (a, b) = (1, 1)

Question142

If a curve y = f (x), passing through the point (1,2) , is the solution of
the differential equation,ZXZdy = (2xy + yz)d x, then f ( % ) is equal to
[Sep. 02, 2020 (I1)]

Options:

S
" 1+log,2

S S
" 1-1log,2

C. 1 +log,2

—=1
" 1+1log,2

Answer: A

Solution:

Solution:

dy _ 2xy + y2

dx 2%

It is homogeneous differential equation.

S Puty =vwvx
dv

:>V+x—=v+v—:>f2d—;/=f
%

dx
dx 2 X

=_72=10gex+c=>_—zx=logex+c
Putx=1,y=2,wegetc=-1
=>_—2X=logex—1

y
1

1 -
Hence, put x = 5 =2y = T+10g.2

Question143

Let y = y(x) be the solution of the differential equation
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If y(m/3) =0, then y(x / 4) is equal to :

[Sep. 05, 2020 (1II)]
Options:
A.2—-V2

B.2+V2

Solution:

Solution:

% + 2ytanx = 2sinx
ILF. = el 2WRnxdx _ goc2y

The solution of the differential equation is
yxI.F =[I.F x2sinxdx+C

=y. sec’x = [2sinx.sec’xdx + C

=yse02x =2secx+C ...... (i)
Whenx=g,y=0;thenC=—4
. From(i), ysec*x = 2secx — 4

2secx—4 o =y
sy=22222 T oyl =vV2 -2
SeCZX (4)

Questionl144

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

equation,xy’ —y = x%(xcosx + sinx), x > 0. If y(mx) = o, theny" ( g ) + y( g )

is equal to :
[Sep. 04, 2020 (I)]

Options:

II
A.2+§
B.2+04+0

: 27
C.2+04+%
: 2 T %

II
D.1+73

Answer: A

Solution:
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Solution:

dy _y = xX(xcosx + sinx)
dx x

~Jd (3—7) = [(xcosx + sinx)d x

y—xsmx+C ‘ym)=n=C=1

= i I =H_ o
y=X smx+x=y(2) 4+2
y’—2xsinx+xzcosx+1

1'[2

y" = 2sinx — X 51nX:>y"( )—2 x

2 2

SUCIRETIPERS SESTREY

NI'.:I

NI.':I

Questionl145

If y = y(x) is the solution of the differential equation, x T+ 2y =X

satisfying y(1) = 1, then y( %) is equal to:

[Jan. 09, 2019 ()]

Options:

7
A‘@

B.

=

C. 49

D. 13
Answer: C

Solution:

Solution:
Since, xg—y +2y =x%x°

L4y 4 20

dx y

2
I1.F.= eIEdX — e21nx — eInx2 — X2
Solution of differential equation is:
y.x* = [x.x"dx
4

y. x? = T +C........ (1)
vy(l) =1
-3
4
Then, from equation (1)
2 x* 3
y X = Z + Z
172 i}
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Questionl146

Let f : [0, 1] » R be such that f (xy) = f(x), f(y), for all x, y € [0, 1], and
f(0) = 0. If y = y(x) satisfies the differential equation, ; dy = f (x) with
v(0) =1, theny (1) +y(2) isI Jan. 09,2019 equal to:

[Jan. 09, 2019 (II)]

Options:

A. 3

B. 4

C.2

D.5

Answer: A

Solution:

Solution:
f(xy) =f(x)f(y)...... (1)

Putx=y=0in (1) togetf(0) =1
Putx=y=1in(l)togetf(l)=0o0rf(1) =

f(1) = 0 is rejected elsey = 1in (1) givesf(x) =0
imply £(0) =0

Hence, f(0) =1 and f(1) =
By first principle derivative formula,

£ = hmf(x+hﬁ—f(x)
h-0
(f(1+g) —f(l))
limf
hl—{r%) x) h
»f(x) = E®¢q)
X
P _
f(x) =>Inf(x) =klnx+c

f(l)=1=Inl=klnl+c=c=0
=Inf(x) = klnx = f (x) = x* but f(0)=1

=>k=0

f(x)=1

g_Z f(x)=1=y=x+c,y(0)=1=c=1

=2y=x+1

y( )+y( ) —+1+ 3+1=3

Question147

f+ 3 v=_1 xe (== 2),. andvlz) = .then vl -2} equals:
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[10 Jan 2019 I]

Options:

A.
B.

4
C.—-3

Answer: A

Solution:

Solution:
. dy 3 1
Given, =— + =
dx (:052xy cos?x
4y _ cec?x(1 —
aix - sec”x(1 — 3y)
N A
(1 -3y)

ﬁ—%ln|1—3y| =tanx+C ...... (i)

= [sec’xd x

y(%) = %( Given)

1 = I
=>—§1n|1 —4| —tan4 +C
:—%1113 —C+1=C=-1 —%ms
~ineq. (i), we get

1 — — _l

31n|1 3y|—tanx 1 3ln3
=_I

Put, x =

1 _ o 1
=>—§1n|1 —3y| _tan(—Z) ~1-2mn3
=-1-1-1m3

=2In|1-3y| =6+1n3

=In|13 -y =6=|%—y| =e6=y=%i—

6

Question148

The curve amongst the family of curves represented by the differential
equation, (x* — yz)d x + 2xyd y = 0 which passes through (1, 1), is:

[Jan. 10, 2019 (ID]

Options:

A. a circle with centre on the x-axis.

B. an ellipse with maor axis along the y-axis.

~ e T T T T e .
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D. a hyperbola with transverse axis along the x-axis

Answer: A

Solution:

Solution:

(x* - yz)dx +2xydy =0

y’dx - 2xydy = x*d x

2xydy — yzdx = —x’dx

d (Xyz) = —x’dx

xd (y*) - y’d (x) _
2

—-dx
X
2
1 (2] --ax
X

fd(y;) =—[dx
y;=—X+C

Since, the above curve passes through the point (1,1)
2

Then,1T=—1+C=>C=2

Now, the curve (1) becomes

y2 = —x* 4+ 2x

=>y*=—(x—-1)%*+1

x—-12+y*=1

The above equation represents a circle with centre (1,0) and centre lies on x -axis.

Question149

Let f be a differentiable function such that f'(x) = 7 — %@, (x > 0) and

£(1) # 4. Then ;i xf (1}

+
x-0

[Jan. 10, 2019 (I1I)]

Options:
A. exists and equals %.

B. exists and equals 4 .
C. does not exist.
D. exists and equals O .

Answer: B

Solution:

Solution:
Lety = f(x)

SRR
3d 3 (3)

—Inx

[—dx
ILF. =e 4x =4 =x4
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3 3
y.x4=[7.x4dx+C
3 y 7
y.x4=17. X7 +C =4x4+C
(7)
_3
y=4x+Cx 4
ﬁf(l)=é+CxZ
X

> limx.f (1) = lim (44 cxa) =4

x-0 X x -0

Questionl150

The solution of the differential equation, 4y =

[Jan. 11, 2019(11)]

Options:

A. log, 3 =X-y

_loge 1 +x-y

1+x-— y| _

C. —loge —xTy

D. loge | =2(y—1)

Answer: B

Solution:

Solution:
The given differential equation

dx =(x — y) ........ (1)

Sdy _q_dt

dx T dx

Now, from equation (1)
dt) _ .2

(1-2L) =

dt _ dt

X:[dx—fl_tz

+C

=1 -t =

1 t—1
x0T
1 |_1
2 x—y+1
“* The glven condltlon y(l) =1

1-1-1
-1=3 ll 1+1

=-X =

=—X = +cC

Hence, 2(x—1) = —In
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Question151

If y(x) is the solution of the differential equation { + ( 2l )y = e %,

x > 0, where y(1) = %e_z, then:
[Jan. 11, 2019 ()]

Options:
A. y(log,2) = log 4

log .2
B. y(log,2) = —"

C. y(x) is decreasing in (% 1 )

D. y(x) is decreasing in (0,1)

Answer: C

Solution:

Solution:
Given differential equation is,

%+ (2+%)y=e_zx,x>0

1
[(2+=)ax
X — er+1nx = Xer

IF =e
Complete solution is given by
y(x).xe* = [xe® . e"dx +C
=[xdx+c

2
y(x).ezx.x=x7+c

Given, y(1) = %e”

5€ ".e. =§+c=c=0
2 —2x
X &
yx) =7 .=
y(x)=%.e_2X

Differentiate both sides with respect to x,
—-2x

y(x) = S—(1-2x) <0Vx € (%1)

Hence, y(x) is decreasing in (% 1 )

Question152

Let y = y(x) be the solution of the differential equation,
x3 +y = xlog x, (x > 1). If 2y(2) = log,4 — 1, then y(e) is equal to :
[Jan. 12, 2019 (D]
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C.
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|,

D.

Answer: C

Solution:

Solution:

Consider the differential equation,

dy . y

dx = log x
Ildx

VIF =e X =x

~yx = [xInxd x

2
=>xy=1nx.x—— 1 =dx

1 x
2 x " 2
2 2

=>xy=X§.1nx—XZ+c

Given, 2y(2) = log 4 — 1
S2y=2In2-1+c
slnd-1=n4-1+c
i,e.c=0
2Xy = X—21nx— X—2
2 4
X

X
=y = —lnx—Z

=y(e) =

| @

e_¢
2 4

Questionl153

If a curve passes through the point (1,-2) and has slope of the tangent

at any point (x, y) on it as ~ 2y , then the curve also passes through the

point :
[Jan. 12, 2019 (I1)]

Options:
A. (3,0)

B. (v3, 0)
C.(-1,2)

D. (-v2, 1)
Answer: B

Solution:
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Solution:

x2—2y
X

" Slope of the tangent =

__d_y_x2—2y
“dx X
dy , 2, _
dx+xy X

Zl’[
I.F =¢/X =?nx =2
Solution of equation
y.x* = [x.x%dx

4

2y = X
Xy=7 +C
.. curve passes through point (1,-2)
4

(D2(-2) =L +C

Then, equation of curve

_X_ 9

=5- yw
Since, above curve satisfies the point.
Hence, the curve passes through (v3, 0)

Questionl154

The general solution of the differential equation (y2 — x°)
dx —xydy = 0(x = 0) is:

(where c is a constant of integration)

[April 12, 2019 (II)]

Options:
A.y2—2X2+CX3=O
B.y2+2x3+cxz=0
C.y2+2X2+cx3=0
D.y2—2x3+cx2=0
Answer: B

Solution:

Solution:
Given differential equation can be written as,
y’dx —xydy = x*d x

o dX;ZXd ) =xdx=>—yd()—3;) = xd x

:—%.d (%) =dx::o—%()—3;)2=x+c1

=2x° + cx* + y* = 0 [Here, ¢ = 2c, ]

Question155
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Ifcosx%—ysinx=6x, (0<X<%) andy(%) =0, theny(%) is equal

to:
[April. 09, 2019 (1I)]

Options:

Answer: C

Solution:

Solution:
cosxd y — (sinx)yd x = 6xd x
=>fd(ycosx)=f6xdx=>ycosx=3x2+C ..... (1)

Given, y(%) =0
Putting x = % andy =0ineq. (1), we get

1 _31‘12 -1
(10) x (E) =S +C=CH5-

2
So, from(1) ycosx = 3x* — %

I

Now, put x = = in the above equation,

6
v3 _3n* n’  v3y _ —3r —?
T Rl Rl e A
Question156

Given that the slope of the tangent to a curve y = y(x) at any point (x, y)
is i_g If the curve passes through the centre of the circle

x> + y*> — 2x — 2y = 0, then its equation is:

[April. 08,2019 (ID)]
Options:

A.xlog, |y | =2(x—1)
B.xlog, |y | =—-2(x—1)
C.x’log, |y | = —2(x—1)

D.xlog, |y| =x—-1
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Solution:

Solution:
iven &Y _ 2y
Given ax 32

Integrating both sides, fdy—y = ZId—f
X

:>1n|y| =—§+C

Equation (i) passes through the centre of the circle x* + y* —2x — 2y = 0, i.e. (1, 1)

_ 2
Now,ln|y| ——§+2
xIn|y| =-2(1-x)=xIn|y| =2(x—-1)

Questionl57

Consider the differential equation, y’d x + ( X — % ) dy = OIf value of yis 1

when x = 1, then the value of x for whichy =2, is :

[April 12, 2019 (I)]

Options:
A2+ \/1—5
B.%—;—E
C.2+ \/1—5
D.2-Ve

Answer: B

Solution:

Solution:
Consider the differential equation,

yidx + (x—%)dy=0

dy y2 y3
flzdy _l
I.F =eY =eVY
1 1
x.e Y=[e Y%dy+c
y

Put—l=u=>l2dy=du
y y
1

=x.e Y=—- [ue'du+c =—-ue"+e"+c

Get More Learning Materials Here : &

@ www.studentbro.in



1
1=2+Ce=>c=—l=>x= (1+1)_ley
e y e

On puttingy = 2, we getx = % -

Question158

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

% = (tanx - y)sec’x, x € ( —Z g) , such that y(0) = Othen y( —%) is equal

to:
[April 10, 2019 (I)]

Options:

A.e—2

B.l—e

c.2+1

e

D.1-2
e

Answer: A

Solution:

Solution:

% + ysec’x = sec® x tanx

Given equation is linear differential equation.
IF = efseczxdx — etanx

=>y.e ™ = [e"™¥sec? x tanxd X
Puttanx = u = sec’xdx = du
ye™™* = [e'udu sye™™* = ue" —e" +c
>ye™™* = (tanx — 1)e™™* + ¢

>y = (tanx — 1) + c.e” ¥
~y(0)=0(given)=0=—-14+c=>c=1
Hence, solution of differential equation,

tanx

y(—%) ——1-l+e=-2+e

Question159

Let y = y(x) be the solution of the differential equation,
% +ytanx = 2x + x*tanx, x € ( —2 g) , such that y = 1. Then :
[April 10, 2019 (ID]

Options:
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Ay(f)+v(-5) =5+
By(f) +v(-1)=-v2
cy(3)-v(-5)=v2

D.y(§) -v(-§) =m-v2

Answer: D

Solution:

Solution:

Given differential equation is,

% +ytanx = 2x + x*tanx

Here, P = tanx, Q = 2x + x? tan x
ILF. = el @mxdx _ glnlsecx| _ ‘secx|

~y(secx) = [ (2x + x*tanx) secxd x

= sztanxsecxd x + [2xsecxd x = x’secx + ¢
Giveny(0)=1=c=1

~y = x* 4 cosx

Now put x = % and x = _TH in equation (i),
(3) - B e[ -3) - B &
s (2] -5[-2) o

gi 2x — sinx
y(%)=%—\/1—§andy(—z —%+\/—1§

Question160

The solution of the differential equation X Y+ 2y = x> (x # 0) with

y(1) =1, is:
[April 09, 2019 (1)]

Options:

A.y=5x3+$
B.y=§+$
C y=§+&
D.y= X2+%
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Answer: C

Solution:
Solution:
dy , 2, _ = 1( gi
dx + Xy xy(1l) = 1( given)
jgdx
Since, the above differential equation is the linear differential equation, thenI .F =e X = x?

Now, the solution of the linear differential equation
yx x> = [x°dx

X4
Syx? = T oy =1

“x1=14C=C=3
.. Solution becomes.
_xX . 3
y= 4 * 4x>
Questionl161

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

(x* + 1)°Y + 2x(x* + 1)y = 1 such that y(0) = 0. If Vay(1) = %, then the
value of ‘a ' is: quad [April

[April 08, 2019 (I)]

Options:
1
A. 1

B.

N| =

C.1

1
D.ﬁ

Answer: D

Solution:

Solution:
(x2 + 1)2% + 2x(x2 +1l)yy=1

dx = 11 +x? (1 +x%)?
Since, the above differential equation is a linear differential equation
“LF. = Iefzx.1+x2dx — gl +x) _ g 4 g2
Then, the solution of the differential equation
>y(1 +x%) = f—dX2 +c

1+x

=>y(l + x2) =tan x + ¢ ....(1)
If x = 0 theny = 0 (given)

=20=0+c
=2c=0
Thnta Ao rimum (AN lhmacmmma A~

Get More Learning Materials Here : & m @) www.studentbro.in



Now put x = 1 in above equation, then

2y=g
:2( H_) =1 [\/Ey(1)=l
32val 4 32
:\/5:%
:a:L
16
Questionl162

The differential equation representing the family of ellipse having foci
either on the x -axis or on the y-axis centre at the origin and passing

through the point (0,3) is
[Online April 16, 2018]

Options:

A xyy +y*-9=0
B.x+yy"=0

C.xyy" +x(y): —yy =
D.ny'—y2+9=0
Answer: C

Solution:

Solution:
2 2
X Yy _
Since, it passes through (0,3)
.0, 9
=+ ==1
a’ b?
=b*=9
. eq. of ellipse becomes:
XZ y2 .
4=
a® 9
differential w.r.t. x, we get;
2x  2ydy _
a2 9dx
~¥(dy) - =2
x\dx a2

Again differentiating w.r.t. x, we get;

dy _
yd’y , “dx _Ydy _
de2 X2 dx
=xyy" +x(y)> —yy =0

0

Questionl1l63

The curve satisfvina the differential eauation. (x*> — v’ )d x + 2xvd v = 0
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[Online April 15, 2018]
Options:

A. a circle of radius two

B. a circle of radius one

C. a hyprbola

D. an ellipse

Answer: B

Solution:

Solution:
(x* - yz)dx +2xydy =0

2 2
Ldy _y =x
dx 2xy

dv _-v?*—-1
D2X— = —————

dx~ 2v
L2vdv _ _dx

vV+1 X
After integrating, we get
In|v’+1| =-In|x|+Inc
Y oiq
oA + ]
X2

Ille]

As curve passes through the point (1, 1),s01+1 =c

=c =2

x* 4+ y* — 2x = 0, which is a circle of radius one.

Questionl164

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

sinxy! + ycosx = 4x, x € (0, o). Ify(%) =0, theny(%) is equal to:

[2018]
Options:
-8 2
A. ﬁ1'1
8_2
B. —§H

4_2
C. §H

D. 4 2
9v3

Answer: R
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Solution:

Solution:

Consider the given differential equation the
sinxd y+ycosxd x = 4xd x

=d (y.sinx) = 4xd x

Integrate both sides

=>y.sinx=2x2+C ....... (1)
2 2
=y(x) = sil}ix +Con. (2)

" eq. (2) passes through (% 0)

=0="%-+C

=>C = —
Now, put the value of C in (1)

2
Then, ysinx = 2x* — % is the solution

g - 255-5)2 -

o
2

Question165

Let y = y(x) be the solution of the differential equation % + 2y = f(x),

where f (x) = { 1, x€1[0,1]

0, otherwise
If y(0) = 0, then y( 2 ) is
[Online April 15, 2018]

Options:

A e2—1

2e3

De+1

Answer: A

Solution:

Solution:
dy — _ 1 —2X
Whean[O,l],thenH+2y_1=y_§+cle
1 _l —-2x
2 2°
1 1 -, _e*-1

Here v(1) = — — —p =
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When x € [0, 1],then%+2y=0=>y=cze_2X
2 2 2
'-'y(1)=ez_1=e2_1=2_2= e"—1

e

Questionl1l66

If (2 +sinx) Y + (y+ 1)cosx = 0 and y(0) = 1, theny(%)is equal to :

[2017]

Options:

A.

Wk

B.

W=

C. -

wIN

D. -

W~

Answer: B

Solution:

Solution:

We have (2 + sinx)% +(y+1)cosx=0
d . _
ﬁﬁ(z +sinx)(y+1)=0

On integrating, we get
(2 +sinx)(y+1)=C
Atx =0,y =1 we have
(2+sin0)(1+1)=C
=2C=4

=2y+1=

= 4 -1
y 2 + sinx

Nowy(g)=

4
2 +sinx

4

. I
2+s1n§

Questionl167

The curve satisfying the differential equation, yd x — (x+ 3y2 )dy=0
and passing through the point (1, 1), also passes through the point :

[Online April 8, 2017]
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Answer: B

Solution:
Solution:
ydx—xdy—3y2dy=0

dx _x d X
>—=-==43 —=-==3

dy 31 y d y y
if = e_f§dy -y o 1

1
- solution is X = [ 3y. 2d
v I3y vy

X
=>==3y+cC

y y

which passes through (1,1)
21=34+c=c=-2

-, solution becomes =x = 3y* — 2y

which also passes through (

Question168

If a curve y = f (x) passes through the point (1,-1) and satisfies the

differential equation, y(1 + xy)dx = xdvy, then f ( —% ) is equal to:

[2016]

Options:

A.

(S]]}

B.

Ul

C. -

ullN

D. -

Q1>

Answer: B

Solution:
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5 = xd x
y
=>f—d2(§) = [xdx
—ly‘=X7+Casy(1)=—1:c=%
_ -2 ~1) _4
S
Question169

If f (x) is a differentiable function in the interval ( (0, «©) such that
f(a) = 1 and limw = 1, for each x > 0,then f ( %) is equal to:

[Online April 9, 2016]

Options:
A2
B. 13

C. 22

D. 3L
Answer: D

Solution:

Solution:
2 2
Let L = limM
t-x t—x
Applying L.H. rule
— 2 4
L= limth (x) - x“f'(t)
t-x
2xf (x) — x*f'(x) = 1
solving above differential equation, we get

=1

=1

f(x)=%x2+%

Putx=%

3) _2_(3\2,1.2 _3,2_27+4_31
f(i) §x(§) t3X3=2%9 18 " 18

Questionl1l70

tanx
2y

The solution of the differential equaitong + %secx = , where
0 =x <7, and y(0) = 1, is given by :

[Online April 10, 2016]
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Avi=1+ X

secx + tanx

X

B'y = secx + tanx
=1 - X
Cy= secx + tanx
2 _ 1 _ X
D.y"=1 secx + tanx
Answer: D
Solution:
Solution:
dy | vy _ tanx
X + 5 secx 2y
ZyS—Z + y2 secx = tanx
2 _ dy _dt
Puty t= 2ydx dx
% + tsecx = tanx
If = /secXdX = glnlsecx+tanx) _ go0y 4 tanx

%(secx + tanx) + tsecx(secx + tanx)

= tanx(secx + tanx)
[d(t(secx + tanx)) = [tanx(secx + tanx)d x
t(secx + tanx) = secx + tanx — x

t=1- secxitanx :yz =1- secx-)l{-tanx
Questionl71

The solution of the differential equation yd x — (x + 2y2) dy =0is
x=f(y).Iff(-1) =1, then f(a) is equal to :
[Online April 11, 2015]

Options:
A 4
B.3
C.1
D. 2

Answer: B

Solution:

Solution:

Given differential equation is
ydx — (x + 2y2)dy =0

=ydx —xdy - 2y’dy = 0

vdx —xdv ~ -
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X
=d|=] =2d
(5) =2ay
Integrate both the side
Se e 2y+c

using f(—1) =1, we get
c=1

=}—;=2y+1
puty=1,weqgetf(a)=3

Questionl172

If y(x) is the solution of the differential

equation(x + 2)% =x*+4x-9,x # -2 and y(0) = 0, then y(—4)is equal
to:

[Online April 10, 2015]

Options:
A. 0

B. 2

C.1

D. -1
Answer: A

Solution:

Solution:
(x+2)d—Y =x>+4x — 9x # —2
dx

g_x2+4x—9
dx =~ x+2
2
_X +4x-9
dy=""—37 dx
x> +4x-9

[dy =157 dx

y=f(x+2—%)dx

_ _ 1
y=[(x+2)dx 13fX+2dx

2
y=X7+2x—1310g|x+2|+c
Given thaty = (0) =0
0=-13log2 +c

2

y = X7+2x— 13log|x + 2| +13log 2

y(—=4) =8 -8 —-131log2 +13log2 =0

Questionl73
T ot vviv) hoa tho enlntinn nf tha diffarantial ammatinn
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(xlogx)% +y = 2xlogx, (x = 1). Then y(e) is equal to:

[2015]
Options:
A 2

B. 2e
C.e
D.0

Answer: A

Solution:
Solution:
iven Y 1 -
Given, ax + (Xlogx)y =2
) 1 dx
I.F.=e xlogx = gl°9l09¥ = 15qx

y.logx = [2logxd x+cC
ylogx = 2[xlogx —x] + ¢
Putx=1,y0=-2+4c
c=2

Putx =e

yvloge = 2e(loge — 1) + ¢
y(e)=c=2

Questionl74

If the differential equation representing the family of all circles
touching x -axis at the origin is(x” - yz)% = g(x)y, then g(x) equals:

[Online April 9, 2014]

Options:

1
B. 2x°

C. 2x

2

D. zx

1
2
Answer: C

Solution:

Solution:

Since family of all circles touching x-axis at the origin
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(0. a)

(0,0)

- Egniis (x)% + (y — a)? = a®

where (0, a) is the centre of circle.
=x2+yZ+a2—2ay=a2
:>x2+y2—2ay= 0...... (1)
Differentiate both side w.r.t 'x', we get

2x +2y9Y _ 2,4 _ ¢

dx dx
dy _dy _
=X+Y¥ax " %ax - °
dy
+
=>X Yd =a
dy
dx

Put value of '@’ in egn (1), we get

y3Y 4 x
2, 2 Yax _
X +y° =2y dy =0
dx
d
2y' Ix
=>(X2 + y2 — zyz)? = 2Xy
=(x* -y )gy = 2xy = g(x)y
Hence, g(x) = 2x

>(x2 + yz)% y_ —-2xy =0

Questionl75

Let the population of rabbits surviving at time t be governed by the

differential equation 2%

If p(0) = 100, then p(t) equals.

[2014]

Options:

A. 600 — 500e"/?

B. 400 — 300e™"/?

C. 400 — 300e"/?

D. quad 300 — 200e~ /2

Answer: C

Solution:

Solution:
Given differential enniation ic
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By separating the variable, we get

dp(t) = %p(t)—ZOO dt

. dp(t)  _ 4¢
fp(t) - 200
Integrate on both the sides,

O G R
Ep(t) — 200

Let 2p(t) —-200=s= dp(t) =ds

d p(t)
(%p(t) ~200)

:f22s

:210g(%—200) —t+c

So, [ =[dt

=[dt=2logs=t+c

t
=PI — 200 = €2k

Using given condition p(t) = 400 — 300e"’?2

Questionl76

If the general solution of the differential equationy =+ ® ( ’—; ) , for

some function ®, is given by yln | cx | = x, where c is an arbitrary

constant, then ®(2) is equal to:

[Online April 11, 2014]
Options:
A 4

Solution:
Solution:
iven &Y — ¥ y
Given 3¥ X+¢(X) ..... (1)
Let(X =vsothaty = xv
or WY x4V, o

X d

dv _ 1

from(l)&(2),xa+v—v+¢(v)
or, 4V _ dx

of3) ¥

A%

Intearatina hoth cides we aet
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pAx ;Y pxye= -4
(g o(5)

(where ¢ being constant of integration)

. X . .
But, giveny = T jcx| is the general solution
sothat§=l=1n|cx =] dv
! o(5)
A\

Differentiating w.r.t v both sides, we get
1)y =1 x) __Y
(b ( v ) V2 = q) ( y )

onen =210 = ~[1)" =~ (3] = [
Questionl77

If % + ytanx = sin2x and y(0) = 1, then y(m) is equal to:

[Online April 19, 2014]
Options:

Al

B.-1

C.-5

D.5

Answer: C

Solution:

Solution:
dy
dx
I . F = eltenxdx _ ,—logcosx

+ytanx = sin2x

= secx
Required solution is

y(secx) = [sin2xsecxd x+ ¢
2sinxcosx

y(secx) = [ dx+c
COS X

y(secx) = 2 [sinxd x+ ¢

y(secx) = —2cosxX +C ......... (1)

Giveny(0) =1

S putx=0andy =1, we get

1(sec0) = —2cos0 + ¢

=2c=14+2=c=3
- from eqgn (1), we have

ysecx = —2cosx + 3

To find y(m), put x = in egn (2), we get
y(secm) = —2cosu + 3
y=-2(-1)(-1)+3(-1) =-2-3=-5
Questionl78

The general solution of the differential
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[Online April 12, 2014]
Options:

A.yvtanx =x+cC

B. yVcotx = tanx + ¢
C.yvtanx = cotx + ¢
D.yVcotx =x+cC

Answer: D

Solution:

Solution:

. . dy — _
Given, sin2x ax- \/tanx) -y=0
dy _ _ vy re—
or,dX Sinzx+w/tanx
dy _ — Vinne
or, ax ycosec2x = vVtanx ...... (1)

Now, integrating factor (I.F) = el ~o0s¢2*

1
F = e—ilogltanxl _ glout s !

__ 1
Vtanx

Now, general solution of eq. (1) is written as

y(I .F)=JQ( .F.)dx+c

~yVcotx = [vtanx. Vcotxdx + ¢

syveotx = [1.dx+c

~yvcotx =x+c¢

or,I.

= Vcotx

Questionl179

Statement-1: The slope of the tangent at any point P on a parabola,
whose axis is the axis of x and vertex is at the origin, is inversely
proportional to the ordinate of the point P.

Statement-2: The system of parabolas y2 = 4ax satisfies a differential
equation of degree 1 and order 1.
[Online April 9, 2013]

Options:

A. Statement-1 is true; Statement-2 is true; Statement-2 is a correct explanation for statement-
1.

B. Statement-1 is true; Statement-2 is true; Statement-2 is not a correct explanation for
statement-1.

C. Statement-1 is true; Statement-2 is false.
D. Statement-1 is false; Statement-2 is true.

Answer: B
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Solution:
Statement -1: y* = *4ax
dy _ 4 1 ,dy,1
“dx _Za'yzbdxtxy
Statement - 2: y* = 4ax > Zyg—z = 4a

Thus both statements are true but statement- 2 is not a correct explanation for statement-1.

Question180

At present, a firm is manufacturing 2000 items. It is estimated that the
rate of change of production P w.r.t. additional number of workers x is

given by i—f: = 100 — 12vx. If the firm employs 25 more workers, then the

new level of production of items is
[2013]

Options:
A. 2500
B. 3000
C. 3500
D. 4500

Answer: C

Solution:

Solution:
Given, Rate of change is g—i =100 — 12vx
=dP = (100 — 12vx)d x
By integrating B
JdP =[(100 — 12vx)dx
P=100x-8x>'?+C
Given when x = 0 then P = 2000
=C = 2000
Now when x = 25 then
3
P =100 x25—-8x (25)2 + 2000 = 4500 — 1000
=P = 3500

Question181

If a curve passes through the point ( 2, % ) and has slope ( 1- % ) at any

point (x, y) on it, then the ordinate of the point on the curve whose
abscissa is -2 is :
[Online April 23, 2013]

Options:
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Answer: A

Solution:

Solution:

=2y =x+ % + C, which is the equation of the curve since curve passes through the point (2, %)

U S -
r5=2+5+C=C=1

ve=x+ L
..y—x+X+1

whenx=—2,theny=_2+_L2+1=—73

Question1382

Consider the differential equation :

dy — __ ¥°
dx 2(xy? — x°)

Statement-1: The substitution z = y2 transforms the above equation into
a first order homogenous differential equation.

Statement-2: The solution of this differential equation is yze_yzl *=C
[Online April 22, 2013]

Options:

A. Both statements are false.

B. Statement- 1 is true and statement- 2 is false.
C. Statement- 1 is false and statement- 2 is true.
D. Both statements are true.

Answer: D

Solution:

Solution:

Given differential equation is
A . JC
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By substituting z = y2, we get diff. eqn. as
2

dz _ 27° __2z
dx 2(xz-x%) xz-x°

dx _x _ X2 _X[;_X] _p (X
NOW'dZ_z 22_2[1 z]~F(z)

Hence, statement- 1 is true.

Now, 372e‘y2’X = C satisfies the given diff. equation
-~ It is the solution of given diff. equation.
Thus, statement- 2 is also true.

Questionl183

The equation of the curve passing through the origin and satisfying the
differential equation(1 + Xz)% + 2xy = 4%° is

[Online April 25, 2013]

Options:

A (1+ Xz)y =x

B. 3(1 + x%)y = 2x°

C.(1+ Xz)y = 3x°

D. 3(1 + x2)y = 4x3

Answer: D

Solution:

Solution:
Given differential equation is

2,dy — A2
(1+X)dx+2Xy 4x
2
4y, 2x ) _ 4x

dx " V14217 7 14%
This is linear diff. equation

2X
dx 2
[.F=e l+x =gosd+x) _ 1 442
.. Solution is
2y _ 4x? 2
y(l1+x%) =] s X1 +x°+C
1+x

3
=y(1 +x2)=%+C

= Required curve is
3y(1 + x?) = 4x°("C = 0)

Question1384
Statement 1: The degrees of the differential equationsg—‘)f + y2 = x and
3—3 + y = sinx are equal.

Statement 2: The degree of a differential equation, when it is a
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power of the highest order derivative involved in the differential

equation, otherwise degree is not defined.
[Online May 12, 2012]

Options:

A. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation of
Statement 1.

B. Statement 1 is false, Statement 2 is true.
C. Statement 1 is true, Statement 2 is false.

D. Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation of Statement 1.

Answer: D
Solution:
Solution:
Statement - 1
. . . . dy 2 _ d 2y .
Given differential equations are =% +y” = xand —3 + y = sinx
dx d X2

Their degrees are 1.
Both have equal degree.
Also, Statement -2 is the correct explanation for Statement -1

Questionl185

The population p(t) at time t of a certain mouse species satisfies the
differential equation 2" = 0.5p(t) — 450. Ifp(0) = 850, then the time at

which the population becomes zero is:
[2012]

Options:
A.2In18
B.In9
C.2In18
D.In18
Answer: A

Solution:

Solution:
Given differential equation is

4pt) _ ¢ 5p(t) — 450

dt

dt 2
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=29PM _ 1900 - p(t)]

dt

dp(t) _ _
:27900 ) =—-dt
Integrate both the side, we get
_ dp(t) _

2500 —pm — /4
Let 900 — p(t) =u
=>—dp(t)=du
du _ _ .

ZIT—IdtﬁZInu—t+c ...... (i)
=21In[900 — p(t)] =t +c
Given t = 0, p(0) = 850
21In(50) =c
Putting in (i)

zz[ln(%op“)) | =t
t

=900 — p(t) = 50e2
t
=p(t) = 900 — 50e2
letp(tl) =0
tl
0 =900 - 50e2 t, = 2In18

Question186

Let y(x) be a solution of (2(%1;‘)")% = cosXx. If y(0) = 2,theny ( 5 ) equals
[Online May 7, 2012]

Options:

A.

N o

B. 2

C.

N[~

D.3

Answer: C

Solution:

Solution:
Given differential equation is
(2 +sinx) dy — cosx
(1+y) "dx
which can be rewritten as
dy _ cosx
1+y 2+sinx
Integrate both the sides, we get
I dy _ fcosxd X
1+y 7'2+sinx
=log(l +y) = log(2 + sinx) + logC
=1 +y=C(2+sinx)
Given y(0) = 2

=21+4+2=C[2+sin0]=C =

|

o)

Get More Learning Materials Here : & m @) www.studentbro.in



Now, y(%) can be found as

_3 LTI _9
1+y—§(2+sm§) =>1+y—§

[NSJRN

:y:

Hence,y(g) =%

Question187

The integrating factor of the differential equation(x* — 1)% + 2xy = x is

[Online May 26, 2012]
Options:

A, 1

x? =1

B.x*—-1

C.

D. =X

Answer: B

Solution:

Solution:

Given differential equation is (x* — 1)% + 2xy = X

dy . _2x _ X
=:‘dx-'-xz—l Y X1
This is in linear form.
Integrating factor = [ 2x dx = dt wheret=x*-1
ex“ —1 e T

— elogt=x2_ 1

Hence, required integrating factor = x* -1

Question188

The general solution of the differential equation % + %y =x’is

[Online May 19, 2012]

Options:
2
=y 3 _X
A.y =cx 1
2
= 3 X
B.y=cx 1
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3
D.y=cx_2+X§

Answer: D

Solution:

Solution:

Given differential equation is
dy . 2 o _ ¢

Ix + ” Yy =X

This is of the linear form.

.'.P=2,Q=X2
X

[—dx 2
[.F=eX =g =x?

Solution is
5

X
y.x2=fx2.x2dx+c=§+c
3

y=X§+cx‘2

Question189

The curve that passes through the point (2, 3), and has the property
that the segment of any tangent to it lying between the coordinate axes
is bisected by the point of contact is given by:

[2011RS]

Options:

A.quad2y—-3x=0

o))

B.y=
C.x*+y*=13

. (3)°+ (3)" -2
Answer: B

Solution:

Equation of tangent at P
_yv=Yx _

Y Y_— dX(X X)

Y
M
B0,y - xayide)

>
Aidw — bl afa-lefet THN
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X -intercept =x— Y

dy/dx
i —y_xdy
Y -intercept =y ax
Since P is mid-point of A and B
-y - _xdy _
X iy 2x andy ax 2y
=y - —xdy _
:ﬂ x and ax y
dx
Sdx _ _dy
X y
Iny = -1Inx+1nc
=C
Y=x

Since the above line passes through the point (2,3) .

.C=06
Hencey = g is the required equation.

Question190

Let I be the purchase value of an equipment and V (t) be the value after
it has been used for t years. The value V (t) depreciates at a rate given

dV (t)
dt

by differential equation

= —k(T —t), where k > 0 is a constant and T

is the total life in years of the equipment. Then the scrap value V (T) of

the equipment is
[2011]

Options:

kT ?
AT -5

2 1
D.T %

Answer: A

Solution:

Solution:
dvi() _ _
. k(T —t)
=>[dV(t)=-k[(T —t)dt
_ 2
V(t)=k(T2 t)
att=0,Vi(t) =1

+cC

I=T+C
KT *

=c=1—-—7—

2

SV =1 + %‘(t2 — 2tT)

—_— . — 1(,7') - 0. — 1(7')
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Question191

If %g =y+ 3 > 0 and y(0) = 2, then y(In 2) is equal to:

[2011]
Options:
A.5

B. 13
C.-2

D. 7

Answer: D

Solution:

Solution:

dx

=2ln|y+3| =x+c

Giveny(0) =2, . Inb=c

=2ln|y+3| =x+1nb
Putx=In2,thenln|y+3| =1n2+1n5
=2ln|y+3| =Inl0
2y+3==x10=>y=7,—-13

dy _ dy _
y+3=>fy+3 [dx

Question192

Consider the differential equation yzd x + ( X — § ) dy=0.Ify(1) =1,

then x is given by:

[2011RS]

Options:

Answer: C
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x_1
vy

It is linear differential eqn.

dx
Iyt

f%dy _l

I.F.=eY =eVY

1 21
Sox.e Y=fi3e ydy

y

Let =L =t

y
»ldy=d
—dy =dt
y

1 1

=] = —[te'dt=e'"—te' =¢ Y+%e Y+c

1 1 1

=xe Y =e Y+%e Y+c

==~x=1+%+c.e”y
Giveny(l) =1

S C = —=

Question193

Solution of the differential equation cosxd y = y(sinx-y)dx, 0 <x < 7 is

[2010]

Options:

A.ysecx =tanx +c
B.ytanx =secx +c
C. tanx = (secx + C)y
D. secx = (tanx + C)y

Answer: D

Solution:

Solution:
cosxd y = y(sinx —y)d x

dy =ytanx — y2 secx

dx
%ﬂ—ltanx— —SeCX ...vut (i)
y'ax 'y
y yrdx X

Putting in (i)
—ﬂ—ttanx= —secx

dx
:ﬂ + (tanx)t = secx

dx
ILF. = eltanxdx _ glogfsecx] _ qo0y

Solution : tsecx = [secxsecxd x
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Question194

The differential equation which represents the family of curves

y = cleczx, where c,, and c, are arbitrary constants, is
[2009]

Options:
Ay =YYy
B.yy" =Yy
C.yy" = ()
D.y =y?
Answer: C

Solution:

Solution:

We havey = c,e”

Differentiate it w.r. to x

=y = ccheCZX =C,y

=% = ¢, Differentiate it w.r. to x
n 4 2

Yy —2(y)

y

=0= y"y = (y’)2

Question195

The differential equation of the family of circles with fixed radius 5
units and centre on the liney = 2 is
[2009]

Options:

A. (x=2)y?=25—(y—2)?
B.(y—-2)y*=25-(y—-2)°
C.(y-2)%y*=25-(y-2)
D. (x — 2)%y? = 25 — (y — 2)?
Answer: C

Solution:

Solution:
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(x—h)?+(y=2)?=25.....(1)
Differentiating with respect to x, we get

- _)dy _
2x-h)+2(y-2)35 =0

d
=x—h= —(y—%ﬁ
Substituting in equation (1) we get
v-22(8) +y-22=25
dx
=(y — 2)%(y)* = 25 - (y - 2)°

Question196

The solution of the differential equation % = X;y satisfying the condition
y(l) =1is

[2008]

Options:

A.y=Inx+x
B.y = xInx + x*
C.y=xe*"

D.y=xlnx+x

Answer: D
Solution:
Solution:
dx X X
It is homogeneous differential eqn.

ing v = dy _ dv
Putting y = vx and dx —v+xdX

dv _ dx _

Wegetv+xﬁ =14+v=] " =[dv
=»>v=Inx+c=y=xInx+cx

Asy(l) =1
..c=1Sosolutionisy =xIlnx +x

Question197

The differential equation of all circles passing through the origin and
having their centres on the x -axis is
[2007]

Options:
2 _ 2 dy
Ay =x"+ 2xydX

B.v?=x%— ZXVQ
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2 _ 2 dy
C.x"=y + XYy

2 _ 2 dy
D.x"=y +3xydX

Answer: A

Solution:

Solution:
General equation of circles passing through origin and having their centres on the x -axis is
X2+y2+2gx=0 ...... (i)
On differentiating w.r.t x, we get
d d
2x+2y.d—§+2g= 0=g= _(X+yd_}3:)
Putting in (i)

x2+y2+2{—(x+y% } X =

|
o

=>x2+y2—2x2—2xg—§.y=0

ﬁyz =x° + 2xy%
Question198

The normal to a curve at P(x, y) meets the x-axis at G. If the distance of
G from the origin is twice the abscissa of P, then the curve is a
[2007]

Options:

A. circle

B. hyperbola
C. ellipse

D. parabola.

Answer: B

Solution:

Solution:
Equation of normal at P(x, y) is

- _dx5 _
Y-y= dy(X X)
Coordinate of G at X axis is (X, 0) (let)

dx

0 =~qv (X —x)
=>y—¥d=X—
dx X
_ dy
=X —X+Y X

.. Co-ordinate of G ( X + y%, 0 )

Given distance of G from origin = twice of the abscissa of P
" distance cannot be —ve, therefore abscissa x should be +ve
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=ydy =xdx
2 2

On Integrating, we have % = % +c
=x? -y’ = -2c¢,
.. the curve is a hyperbola

[ ]
Question199

The differential equation whose solution is Ax® + By2 = 1 where A and B
are arbitrary constants is of
[2006]

Options:

A. second order and second degree
B. first order and second degree

C. first order and first degree

D. second order and first degree

Answer: D

Solution:

Solution:
Ax* +By* =1 .....(1)
Differentiate w.r. to x

Again differentiate w.r. to x

d’y  g(dy)?_
A+Bydx2+B(dX = 0 ......(i)

From (ii) and (iii)
d’y dy )2 dy _
X{—By _B(ﬁ) } +By—X—0

d x> d
Dividing both sides by —B, we get
a’y, (dv)?_,dy _
Xde2+X(dx de—O

Therefore order 2 and degree 1.

Question200

The differential equation representing the family of
curvesy2 = 2c¢(x + Vc), where ¢ > 0, is a parameter, is of order and

degree as follows:
[2005]

Options:

A. order 1, degree 2

D Avdar 1 Aa~xran~ 1
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C. order 1, degree 3
D. order 2, degree 2

Answer: C

Solution:

Solution:

v = 2c(x +VC) ... (i)Differentite it w.r. to x
2yy'=2c.loryy =c........ (ii)

[On putting value of ¢ from (ii) in (i)]

ﬁyz = 2yy'(x + Vyy')
On simplifying, we get
(v — 2xy)% = 4yy® ... (iii)

Hence equation (iii) is of order 1 and degree 3 .

Question201

If X% = y(logy —logx + 1), then the solution of the equation is
[2005]

Options:

A.ylog(%) = cX
B.xlog(%) = cy

C. log(}%) = cX

D.log(%) cy

Answer: C

Solution:

Solution:

xdy _ _

ax y(logy —logx + 1)

dy _y y
dX—X(log(X) +1)
Puty = vx

dy _ xd v xdv _
dx_v+_dx =>V+—dX v(logv + 1)
xdv _ dv _ ,dx
dx _V10gv=jvlogv_j X
Putlogv =1z

L4y o dz _
;dv—dz:[ 7 =]
Inz=Inx+Inc

x=cxorlogv=cxorlog(§) = CX.
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Question202

The differential equation for the family of circle x* + y?> — 2ay = 0, where

a is an arbitrary constant is
[2004]

Options:

A (x* + yz)y' = 2Xy
B. 2(x* + yz)y' = Xy
C. (x* —y%)y = 2xy
D. 2(x* - yz)y’ = Xy
Answer: C

Solution:

Solution:

Differentiate w.r. to x

dy 5.4y _ Xty
2X+2ydX Zadx—0=a— Y

Putting in (1) we get, x> + y* — 2 ( X+Tyy )y =0

=(x* +y’)y — 2xy — 2y°y = 0

Question203

Solution of the differential equation yd x + (x + xzy)d y=0is

[2004]

Options:
A.logy = Cx

1 —
B. T +logy=C

1 —

C. v +logy =C
D.-Ll=cC

Xy

Answer: B

Solution:
Solution:
ydx + (x+x2y)dy =0
dx _ x 2 _dx , x _ 2
ST =TI oX 295+ T =X
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(3] -

—2dx dt
—X dy—dyweget

Gt of1) o oadl (1),

It is linear differential eqn. in t.

putx =1,

1
[-=d
I.F=e Y =e¢™=y

Solut|on istly )= (y Hdy+C
11_ _1_
=>§.§—logy+C=>logy p C

Question204

The degree and order of the differential equation of the family of all

parabolas whose axis is x - axis, are respectively.

[2003]
Options:
A.2,3
B.2,1
C.1,2
D. 3, 2.

Answer: C

Solution:

Solution:

y* = 4a(x — h)

Differentiating 2yy, = 4a = yy, = 2a

Again differentiating, we get =y,*> +yy, = 0
Degree =1, order =2

Question205

The solution of the differential equation (1 +y?) + (x — etan_ly)% =0, is
[2003]

Options:

A. Xe2tan_1y — etan_ly +k

B. (x — 2) = ke®@™
C. 2xe™ ¥ = e’y 4 )¢

-1
N val® YV — tan~ly 4+ %
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Answer: C

Solution:

Solution:
2 _ tarfly ﬂ —
1+v)+ (x—e )dX 0

-1
tan 'y
=>dx X _ e

dy " (1+y) (1+y)
It is form of linear differential equation.
1

I dy _
[.F=e(l+y) =ganv

-1
1 tan 'y 1
X(etan y) =fe 2etan ydy
1 +1y
1 2tan 'y e2X
xle™ ¥) = E——+C [redx =5

-1 -1
-'-ertan v — e2tan y+ k

Question206

2/3 3
The order and degree of the differential equation ( 1+ 3%}; = 4%%

are
[2002]

Options:
2
A (1,2

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

Answer: C

Solution:
Solution:

d_y 2 _ 4d 3y ) 3
(1+3dx) - (2

dy 2_ (d3y 3
i(1+3ﬂ) =16( 54

Order = 3, degree 3

Question207

2

[}

The solution of the equation <2 = e

[N

X

Frrasanrmai
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Options:

—2x

4

Ae

—2x
e
B. 7

+cx+d

C. %e_zx +cx? +d

D. }Ie_‘h{ +cx+d

Answer: B

Solution:

d’
d x?

= e~ **; on integration 3% =

Again integrate we gety =
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