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 | |



a—r-l'=—bdt

y
In|y| ==bt+4
t=0,y=1

0=0+4

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

3¢ "=2(2¢

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
SR
dx dx

4x+6y—7=2t—3

dy _ —(2x+3y-2)
dx Ax+6y—7

dt _ —3t+4t—6_ t—6
dx 2t—-3 -3




[2073 g =dx

( 2t—12
Jhe= = R
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:
3
"1+ (8)1/4

B. —3 _
1+ 2v2

c. —3 _
1-2v2

D —3
1 _(8)1/4

Answer: A

Solution:



(" —4)dy— (" —33)dx =0

I AR
1—33 x—4

1 y=(=3), dx
>3 50 =l 7,

x—2
ot il e = o +C
snly=3[=Iny)= Jln| —

=>—ln‘} 3‘ r—2‘+c
x+2
3
At x= }—5
S
4
6 gl Pl o e
i y i Ty
At x=10
1. | y-3] 1 ‘2‘ 1
2o ==k R R
]n‘ == Zin| $|+ ;1 1G)

‘} 3‘ 234 wx=2. Z,lﬁiﬂ

L]

as y(4)= 3=>_}'E(0,3)

S - gl/4 o
3
1+8
Question4
If the solution curve, of the differential equation % X;# passing

through the point (2, 1) is

—%loge(a+ = |logex—1|

tan~!

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

Answer: 11

Solution:



S
(p{

|
-]

x=X+h.y=Y+k

dY _ x+Y
dxX X-¥
h+k-2=0
h=k=1
h-k=0
Y=vX
dv _ 1+v dv _ 1++7
ot e S P _:;X— T
TR 1 X 1-v
1-v dXxX
dv= —
1-'—'._’.'2 X

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

! (¥21) - Lia( 1+ (221)7) —najayy

~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:

A1l

B.0

C.-1

D.2

Answer: A

Solution:

Solution:



< ]y= sinx
1+cosx/

dy _( sinx
dx (

IF. =1+cosx
y-(1+ coszx) = [(sin x) dx

=—cosx+C

x=0,C=1

THE

(S

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(%)

B+tan( %)’

[29-]Jan-2024 Shift 1]

y(e) = then a + 2pB is

Answer: 3

Solution:

3+ 25) acsf 2=0

X X 1+y
s
Inx+ (Inx) +tan y=C
Putx=y=1
T
~C= =
4
lr_Uc]l2 -1 T
].l _ + —( —|—T = iz
=lnx > an 2
Putx=e
3 l—tan%
gy
=y=tan| —— —] =
( % 1+tz111é
2
~a=1,0=1

=a+2f=3




Question7

If sin ( %) = 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 :-

}. d} }.
XCos™ —— =ycos = +X
xdx

v
COs=—| X
X

dy
———)| =%
x

Divide both sides by x’

dy_
}1( _XE } ) - 1
cos — - = -

x X x

Let ¥=¢
xX

cost(

dt 1
)

1
costt= =dx
X

Integrating both sides

sint=1In|x|+c

"
sin = =In|x|+¢

X

b

Using y(1) = %’ we getc=

SO,a=x/_3_=>a2=3

Questiond

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



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

y( % ) = T, 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 - V‘

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:



dy

=2(x—Dsinx+ {:x2 —2x)cosx
X

Now both side integrate

3(x) = [ 20 = Dsin x dx +[(x* = 2x)(sin x) — ] (2x — 2)sin x dx]
Mx)= {xz — 2x)sin x+ 4

WO)=0+1=2=4

Mx)= {J«C2 —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. loge§ =y

C. loge§ =y

D.2|loge§ =y+1

Answer: C
Solution:

- 3(e(3)

let Z=t=x=g
=

dx di

—_— =ty —

dy “dy

t+y ;‘?_;_ = f(ln(5) + 1)




1gt=dp
=

=np=lhy+c
Infln)=Iny+e
lﬂ{ln[ f]] =lny+e

at x=e,y=1

hl{:ln{ i;_]}=1n(1)*¢ =e=0

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 +log,V3)

B. (2 +log,3)

C. v3(1 + 2log,3)

D. V3(2 + log,3)

Answer: A



Solution:

dy sinx+ycosx
dx ] ' . sinx
smx-cosx( —sinx
CO8 X Cos X /

_ sinxtycosx

il

sin x(1 — sin “x)
dy 2
=L = sec'x+y- 2(cosec2x)
dx
dy 2
—L —2cosec(2x) -y = sec'x
dx
dy
dx

| pax [ -2 cosec(2x) dx
IE s=jto=g =

__—lcosee(t)dt

b3+

=&

__—ln|tanx| _ 1
= e =
tan x|

WIF)=[0(IF)dx +¢

=y 1 =Iseczx- +c
tan x [tan x
-L=jﬁ+c fortan x=t
[tan x |
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)

Questionl12

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

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



[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
= k(T —80)

T T

In| T—80|—In80=—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 =
"3

=90

Questionl3

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

o<x<ZLylz)=01y(2)=a

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

Answer: 9



Solution:

2. dx |, 2y 2
sec’x — tevtan x +tanx =0
v

( Put tanx=tr= secz_xﬂz E]
dy dy/

o

— it Yz
ue * =Je ¥ xedy

—y ¥
xg- =g T¢C

tanx

e
e
I
e
]
Il
=

Questionl4

Let y = y(x) be the solution of the differential equation
T =2x(x +y)’ - x(x +y) - 1, y(0) = 1.

2
1 1 .

Then, ( \/—§+y( \/—5) ) equals :

[1-Feb-2024 Shift 1]

Options:

A 4

B. —3 _




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:



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

dx _ ux+(e+1)*

dt t+1

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

I-F =e_J 1 gl 7l

(t+1)
X —j 1

= _(t+1Y dt +¢
e+ e+

X z(z+1)2+c
a+1y 2

=>=:'=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— —®

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) —a-f(x) =3

[.F =%
y(e™™) = [3-e"¥dx
. —axy _ Be—ax
flx)-(e™7) = - +c
x=022= 3 4¢=3-c_2
o o
-3

fx) = —=+c-e™
«



)

X—> —0wo=]1= T+C(0)

a=-3.c=1

f(-In2) = =3 4.
o

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

Questionl?

If g—i = “Xf_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 ¥y

1
. Ty 1
Integrating factor =e * = —
v

x(1)=1
l1=-1-14+c=c=3
x=—l—}'2+3y
5x(2)=5(—-1-4+6)

=35

Questionl18

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:

Al



B.e
C.2—e
D. 3

Answer: A

Solution:
Solution:
dy _ 1-xy_ 1 _ y
dX X3 X3 XZ
dy , vy _ 1
[ —=dx _l
If = e X = e X
I X
y-e X=[e X-;dx( put—;=t)

-1
y X
Where C is constant

=1
Putx = 5

+1+Ce§

3—-e=2+1+ Ce?
C=-

1
e
y(1) =1

Question19

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. 3e?
B. e

C. 2e

3e?
2

Answer: C

Solution:

Solution:

(x* — 3y?)dx + 3xydy = 0
dy _ 3y’ =x* _ dy_y._
dx 3xy dx X
Put y = vx

1x
3y



dy _ dv
dx_v+xdx
(1)=>V+XQ=V—
dx
-1

=>vdv= X

Integrating both side

<=

1
3

e §
5 = 31nx+c

y _ 1
$2x2 31nx+c

2

y _ =1 1
=>2X2 31r1x+2
2 2

>y =- glenx+x2

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
ix X vy (1 +logx)
1dy_ 1 _
i Ea—" 1 +log.x
Le; 327 =t= y3dx  dx
t t
& + el 2(1 + logx)
jzdx 5
ILF. =e X =x
—x? 2 3 X
— = §((1+10gex)x -3 +C



2
v _ x°

9 5-2x*2 +1og x°)
xdy =ydx + xy3(1 + log x) dx
xdy ydx

=x(1+ logex) dx

}% (§)= (1 + log x) dx
(3

’—; = 2 [x*(1 + log x) dx

Question21

Let y = y(t) be a solution of the differential equation
d — ua—Bt

o +ay=ye

Where, a > 0, B > 0 and y > 0. Then Liny(t)

[25-Jan-2023 Shift 2]
Options:

A.isO

B. does not exist

C.is1

D.is-1

Answer: A

Solution:

Solution:
dy Bt
It +ay =vye”

ILF. =e

Solution =7y-e™ = [ye PT . e™dt
ela— Bt
sye™ =y ——k «=p) +c

[odt — e(xt

eMa—p) e
So, limy(t) = % §=o
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. 0



B.

D |

C. e?
1
D. po

Answer: A

Solution:
Solution:
x+14,- 4y

X2

1_
Inx E—lny+c

(1,e)
c=-2

]‘— —_
Inx E—lny 2
_ge_ 1
y=e X+2

Inx—-1 _ 1

lim+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

4+e
A. 7

1+ e?
B. ©

4

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

I dx | |
I.LF. =e XInx = |Inx



.. Solution of differential equation

y|lInx| =[x]|lnx|dx
X 2
=|1nx|? f—?dx
2 2
X X
:>y|1nx|—|1nx|(7)— Z+C

For constant
y(2)=2=c=1

oy X2 1

So, y(x) = 5 - ATInx T x|
P S I

Hence,y(e) = 5 - r+1=1+ 7

Question24

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

dy _ 3x’tan '(x)
ix— T 3 Yy=2x
(1 +x% 2
1
exp % pass through the origin.

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

Options:

A exp 425 |

)

B. exp ( 4v2

C. exp LoF ]

D. exp ( 44:;; )

Answer: A

Solution:

X —tanx
dy . —3xtan Xs)y—Ze V1 +%x° }

dx (1+x°)°372
—3%x° tan %3
ILF. =e (1+x%%?
tan” x° — x°
=e \/1 +x°

Solution of differential equation
tan”'x° — x° —tan”'x° ( tan”!(x°) — x3)
y-e \/1+x = V1 +x° V1 +x° dx

= [2xdx+cC

tan”'x° — x°

V- e ‘/1 + X = X2 +cC
Also it passes through origin



c=0

tan_l(l)—l
y(1)-e V2 =1

II

71
y(l)-e v2 =1

n-4
y(]_) e 4\/2 =

1 4 B

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% + y2

[30-Jan-2023 Shift 2]

Options:

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

B.1 +y|+ X =
og, | x+y KtyP 0

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

(x+y)2
D.log, |x+y|—- 2=
gel y (X+y)2
Answer: C
Solution:
Solution:
Puty = vx
2
vex Y o 1+3‘g)
X 3+v
dv _  (v+1)°3
X — =
dx 3+ v?
2
(3+v)c§v+dx_0
(v+1) X
4dv dv 2dv dx
+ - +[]—=0
(v+1)° Io+a (v + 1) 5
_722+1n(v+1)+i+lnx=c
(v+1) v+1
2
igﬂn(m)J,ﬁmX:C
(x+y) X X+y
_2XY s +In(x+y)=c

(x+y)
~c=0,asx=1,y=0

L2 Linx+y) =0
(x+7y)



Question26

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

(3y2 - 5X2)ydx + 2x(x° — yz)dy = 0 such that y(1) =

1(y(2))? = 12y(2)] is equal to:
[31-Jan-2023 Shift 2]

Options:
A. 32V2
B. 64
C.16vV2
D. 32

Answer: A

Solution:

Solution:
(3y* — 5x%)y - dx + 2x(x* —y3)dy =0
_, dy _ y(5x® - 3y%)
== YR oY)
dx  2x(x* -y’

Put y = mx
o 4+ dm _ m(5 - 3m?)
dx ~ 2(1 -m?)
L dm _ (5-3m*m-2m(l - m?
dx 2(1 —m?)
dx _ 2(m*-1)

4 4m
ﬁ%=(£——3+ 23 )dm
X m m m° —
3)
S Eap 2y (2 ) am
m 3 m—3
=>1n|x| = —1n|m|+—ln|m —3|+C
Or, 1n|x|——1n|y| ln||y -3]|+C

Put (x =1, 1) : we get c=—§1n(2)

y=
= 2]y )% _2|_2
=1n|x’ = Zm | | 1n| ( )—() 3| ZIn(2)

= () [(%)"-3] =200
Put x =2 to get y(2)

Sy(y*—12) =4 x2x2x2V2
y® — 12y = 32v2

= |y°(2) - 12y(2) | =32v2

Question27

1. then



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

& +ytanx = xsecx, 0 =x = I, y(0) = 1, then Y( %) is equal to

[1-Feb-2023 Shift 1]

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

mo, V3 &)

B. ﬁ+ > loge( =
n_ V3 &)

C. 13 2loge( o
II Q 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, V3,93
y=ptopha+ 3

o=

Question28

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:
Al

B. -1
C.0
D.3

Answer: A
Solution:
Solution:

8, Y
ox =e* Y



dy _; _ . .2 —
2xydX l-xy" vy =t
2dt _
de 1 —xt
dt . t_ 1

yz-x =/nx+C
2. In2=In2+C
S C =1In2
Hence, xy2 = In2x
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 COSX X COS X

IF =xsecx

X secx

XCOSX
3v3

y-xsecx = | dx =tanx +c

Since y( %) =0 Hence ¢ = V3
Hence | %y( %) +y'( %) | = |—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]

Options:



D. e%*°

Answer: D

Solution:

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

Let xfnx =1t
dx _ dt
(1 +Inx) dy = dy
dt _y_ ¥ p=-1,Q=¢"
dy
I F=e =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
dx ( Stany |, _ t2any
dy Incosy In“cosy
3

-——dy
If =e Incosycosy
Incosy =t




cosy —sinydy=dt

S 3lnt _ .3 3
If =et =e’" =t"=In"cosy

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

2
xln3cosy= w+c
1n3(l)
m) _ 1 1 3f 1 _ 2
X(ﬁ)_zlnzsoﬁ In 2)_ 7 €
C =0x1n3V2—3=——1n“/73+o
i
Y= 5
1
=T V3
o L1
n% m4-In3
3
mn =12
Question32

Let f be a differentiable function such that

x’f (x) —x = 4[tf (t)dt, £(1) = %.. Then 18f(3) is equal to :
[10-Apr-2023 shift 1]

Options:

A. 180

B. 150

C. 210

D. 160

Answer: D

Solution:

Solution:
x*f(x) —x = 4 [tf (t)dt
0

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

24y _opy 1=
=X Ix 2xy—1=0

ILF. =e
Its solution is
_ 1
L= = dx + C

X
2 3X3

™



()= 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 Y v > 0.

2xy ?
If y(2) = 0, 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

xdv _ x* +vix?
dx 2VX2
X_dvz(v2+1_v)

2v
2vdv_ _ dx
(1-v%) X
—In(1 —v*) =lnx+C
Inx +1In(l —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 _

y =v48 = 4V3
v(8) = 4vV3




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
dy

differential equation e * = kx + %, y(0) = kK, then 4y then 4y(1) — 51log e3

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

Answer: 5

Solution:

v AV _
Y -y dx(X X)
Y =0

dY _1p2x + 1)
dx
y = %(mmw 1)—=1)+c

= lo-
= 5(0-1)+C



C=2+

N o

N[ =

_3 - >
yi) = S¢tn3-1)+ 3

-3
= 21n3+1

4y(1) =6In3 + 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 = M
1—(xy)
[dx = —4&y)
1 - (xy)?
1+xy
1 —xy
Put x—l and y—2
1+2
1-2
In3

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

1
2

1+20‘|+1—11n3
20 2

1] 1+ 2«
1+ 53=7 1—2cx|
1+2a|
1-2«x

|=3e2

2+1In3 =

1+ 2«
1 -2«
1+20 _h2 4.2
1_2a—36, 3e




1+2a _ o0 3’ -1

= =

l-2a 2(3e” + 1)
1+2a _ _ 2 o= 3el+1

AN T2 T T T e o)

Question36

Let y = y(x) be the solution of the differential equation
e A ()(5;—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
D. m

Answer: A

Solution:
Solution:
-6
5dx 5x — 6%
IF = =e X(X5+1)=ee (X_5+]_)
Put, 1+x °=t= —5x %dx = dt
—dt
— 5
=>ef 1 = - = X
t 1+x°
5 5 52
X X (1 +x°)
) = X dx
y 1+x° I(1+x5) x’
=fx3dx+fx_2dx
5 4
¥ _x_1
Y i+o 4 - x*t°
Giventhan:x=1=y =2
1 1
2 E—Z 1+c
c=2Z
4
5 4
x> _x _1,.7
Y i+o 4 x71
Now put, x = 2
22y -2
Y133 4
_ 693
Y= 128

Question37



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—-vy* y2

1+x°
bz 3 2) - L
dx 1+

[oH

y _

_ =1
Put = =t then T dx

CL‘Q-

dx  1+x* 1

X 1
] ——dx =In(1 +x%)
If = 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 % =y + 7 with initial conditions y,(0) = 0 and y,(0) =1

respectively. Then the curves y = y,(x) and y = y,(x) intersect at
[13-Apr-2023 shift 1]

Options:

A. no point



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
iven differential equation =—= + = is linear D.E.
9 9 dx (x2—1)y (x% — 1)°/2
IF. = § dx=e2Inx*-1)=e. In(x*—1)? = (x* — 1)2
4:X e e
€21
X
' = 1)° = ﬁbﬁ - 1)*dx
2 dx
= X —dx+ [ =X
\/x2 -1 ‘/X2 -1
= \/xz—l +21n[x+ \/Xz—l] + C
put y(2) = %1n(2 +v3)
%m(z +v3)(9) = v3 +21n[2 + V3] + C
=C = _\/§_
put x = v2

y=1+2In[v2 +11-v3
«a=2,p=1=y=3
aBy =2(1)(3) =6



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 > — 1 with

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_

21n(y+2)+(x+4—21n(y+2))y+—2 ax

let, In(y+2) =t
1 dy_ dt

y+2 dx  dx
2t+ (x+4-2t)- 3=
dx

(x+4 —2t) 9t = _o¢
dx

dx _ 2t—-4-x
dt 2t

dx , x _ 2t—-4
dt 2t 2t
172 2t—4
x-t —f—Zt

x-t1/2=f(t1/2— 2 dt
t

g2 gt

NI NTIN T

>
t
Il
N
t
|
=
ot
)
+
@

-1
Iny+2)—4+C-(In(y +2)) 2



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:

dy _ dv
letxy=va3y+x=== "
dx dx
dv__ _ (v—v+1)
dx ¥
dx x

w31(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)

D= 1)

Question42

Let y = y(x) be the solution of the differential equation
(x+ 1)y —y = e>*(x + 1)?, with y(0) = % Then, the point x = — % for the



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:

(e 1) Doy = = 1)?
dx

Ix
o ey (0 ey
¥y = (x+1) ?—ell:Lx E)
_q Ixf 4y L w3 z
¥ =35 x+ E_J—e = (3% +5)

y=0atx= _;&;-": cH1)>0atx= _3—4

=x= ? is point of lacal minima

Question43

If the solution curve y = y(x) of the differential equation
yzd 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-Jun-2022-Shift-1]



Options:

A.

wis

B.

N|H

C.

=

D.

old

Answer: C

Solution:

Solution:

.
a0

T 3
dx =x —_:l;‘

Put y = wx we get

" 2
dv A
vix-—= <
dx  y—1-y"

! o S
’ v

dv_ v —v =R
dx v—1—v"

=/ ma

1._]__1__2.___01:(
v=] =
x
P -
t = —1 =t :1 -+
an t.r) r1|:\xJ nx+e¢

As it passes through (1, 1)

o=

dalE

::-12m_1|:r 1—} 1r1|:r l\J =lnx+ I
L ox/ X/ 4

Put vy =v3x we get

T T
=Z-Inv3i=lhx-Z
3 4

s e
=lnx = = Invi=lna

An(Vie)=Invi+Ine

=1n'\f—— i—]_nv'_z e
12 12

Question44

If y = y(x) is the solution of the differential equation
2x° g_y — 2xy + 3y? = 0 such that y(e) = %, then y(1) is equal to

X

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

1
A. 3



B.

wiN

C.

N[

D.3

Answer: B

Solution:

Solution:
2dy _ 2 _
2x dx 2xy + 3y 0

=2x(xdy —ydx) + 3y’dx = 0
:2( xdy;de) +39X_
X

y
ﬁ—z—x+31nx=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

:~$=( ax ]1:—11:

X x2—4."
#ﬂ (O -
dx [xz_4:|
i —3mix +4) 1 .
{(x"+4)
So A =[ 2 xte

S g
24y o4y

=y =- l(Jc2 +4)+ c{x: —4)3

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

So,forx=2y=12



Question46

Let S = (0, 2m) — { o 3m 3m 7o } . Let y = y(x), x € S, be the solution

27 4 27 4
curve of the differential equation {¥f = —_, 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= —

_V,?E

sinx =0 gives x = anly.

: 1 g et
and sinx +cosx= ——=sm|x+ = | = -
vz t~ 4.] 2
5 ! 2
SG}C—E= —:TDT 13;T=?'J{= EGI’ 23z
5 ®m v T

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

Hence, £ =42.

Question47

If the solution of the differential equation
1y + 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



C.0
D.e

Answer: C

Solution:

+ B - 2y = (P - 2003 - 20

dx

Here, 7 F = el - Ddx

= 2

- Solution of the differential equation is

pe 7 < [P ey - ) o T
= [P - 26 - (- 2t X Py
Let (xX—2x)e* =t

AE=2ddx =dt

¥ g'J'—z,e‘:jr_ EJ&"E

Question48

Let g—% = %' 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:

o
<

ax —by+a

bx+cy+a

bxdy+cydy+ady = axdx —bydx + ad x
cydy+ady—axdx—adx+b(xdy+ydx) =0
c/lydy+afxdx—afdx+b[d(xy)=0

cy? 2
2
= ax’ — cy’ + 2ax — 2ay — 2bxy = k
Above equation is circle
=a=-candb=0

ax’ + ay” + 2ax — 2ay = k

nune
i

+ay — %—ax+bxy=k

=X +y*+2x -2y =4 [7\= 15{]
Passes through (2, 5)

4+25+4—-10=A=>A=23



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 + % =0,x,y>0,y(1) =1, then y(2) is equal to :

[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:
ﬂ 2X7Y2Y —1) _ _
dx+—2X_1 =0,x,y>0,y(1)=1
dy _ _ 2%2Y -1)
dx 2Y(2% - 1)

2y 2%

dy = -
oy aiv="Ix3

3 log,(2¥ - 1) B log,(2* = 1) N log,c
- log , - log,2 log,2

=|(2'-1)@*-1)| =c¢
vy(l) =1

Sc=1

=1 -12*-1)] =1
For x=2

2Y = 1)3] = 1
voqp=1 -4

2 1= 3 =2y = 3
Taking log to base 2.
-~y =2 —log,3

dx

Question50

If the solution curve of the differential equation

((tan™ 1y) -x)dy=(1+ yz)dx 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]

Options:



o >
oI c[B)

a
N

D. 1

e
Answer: B

Solution:

Solution:
(tan”'y) = x)dy = (1 + y)) dx
dx X _ tan_ly
av 2 2
dy 1l+y 1+y
1,
LF. =e L+y =e "

. Solution
_1 tan”'y -1
x, et ¥V = e tar; ydy
1l+y
Let e ¥ =t
etan— 1y —dt
1+ y2
-1
=xe™ Y= [lntdt=tlnt—t+c
-1 -1 -1
n=xe® V=" YtanTly — e YV4c..... (1)

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

$$
=X = z
Questionb1

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



. dy X . X°+3
Cdx 1—X2y_ V1 -x
X dx
“LF =e 1-%X¥ ={1-%
Solution is
y. V1 -%x% = [(x* +3)dx
4

y-V1-x*= XZ+3x+c
“y(0)=0=>c=0
ayl) = X212
4y1 - x?
1 1 1
2 2 4 5 4
X°+ 12x 2 x
_fl\/l—xzy(x)dx= _fl( 1 )d = | Sdx
P - 0
2 2
k= L
ko= 320
~=k!'=320
Questionb52

Let the solution curve y = y(x) of the differential equation
y y
X X dy — X X
[ —vxiz_y2+e ]xdx X + [ —¢X2_y2+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.Zexp( §+\/e—1)
Answer: A

Solution:

Solution:

Y Y
;24.6}( d_§=1+ ;24.6}( 3;,
/1% /1%

X

Puttingy = tx

1 t) dt 1 t)
——+ e t+x— | =1+ ———+e |t
——

V1-t
=sin 't+e'=Inx+C

-




=sin_1( %) +e'*=Inx+C

atx=1,y=0
So,0+e’=0+C=C=1
at (2a, )

sin —1( %) +e*=Inx+1

1
:>%+ez—1=1n(2a)

1
(g+e§—1)

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 , yBx*-1) 4x°

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

2
IBX 31dX —ln‘xg—x-| ~In(x® - x) 1
IF =e X—X =e =g ™ ¥ =
X° —x

Solution of D.E. can be given by
1 4x3 1
V. = [ . dx
X —x x(1 — x%) x(x? = 1)
Y = —4X__ gy
x> —x I ()(2—1)2
- Y = _2 ¢
x> —x (x2—1)
atx=2,y=-2
=2
6

atx

= %+c=>c=—1

3= l4= %—1=>y=—18

N

Question54

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



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+ v axey?)
2yeyY dx+ \y"—4xeyY /dy=0,x(1) =0

X
se Y [2ydx — 4xdy] = —yAdy

4

X
= 2
:>ey2[ 2y dx—4xydy] _ —ldy
y y

=>2eY2 = —lny+c..... @)

Now, using x(1) =0,c =2

So, for x(e), Puty = e in (i)
X

2e€’ = —142

i? =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

Answer: A



Solution:

Solution:
Given,

X—X—y— \/y + 16x

ﬁxgy—y+\/y + 16x

-y \/( )*+16

Th|s is a homogenous different equation.
let L=v
X

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

Now putting, v = % we get
2
N \/ Y +16 = cx
X X
2 2
Yy \/ y 16 _ o
X X

=y + \/y2 +16x° = cx°......
Given, y(1) =3
S Whenx =1theny = 3.
Putting in equation (1) we get,
3+V9+16 =c.l
=Cc =28
.. Solution of equation,
2 2 _ 2
y+ \/y + 16x" = 8x
Now, y(2) means when x = 2 theny = ?

2y +y'+16x4=8x4

=2y =15

Question56

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

dy + Y = xeta™ (V2 cot2x) » 0 <x < T with y( )
2cos’x — cos’x

y( ) 18e_tan_ (@) then the value of 3a’ is equal to

[29-Jun-2022-Shift-1]



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
t2+1 1 -1 -1 t
=—] ———dt = —tan -
- f(t_ l)2+2 V2 V2
Cotx =t
1

=— than_l(VE cot2x)

IF = e—tan_l(\/fcotZX)
—tan” (V2 cot2x) — fXdX

ye
- -1 X
ye tan” (V2'cot2x) _ 7 +c

2

y(%) = §—2+c=c—0
2

X tan (V2 cot2x)

2°
v(5) =
Hz

<

2 tan (\/ZCOt—)

w i

pu—

V

w|w|

Questionb57

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



dy 2e*
1+y> 1+e*™
y e
on integration
tan”'y + 2tan"'e* = ¢

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) = — \/_5
’ = 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) F+2xy = 15, withy(2) = 5. If y(3) = e‘;*j, then the value of

e

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
yB3) 8e®
a+p=14
Questionb9

If x = x(y) is the solution of the differential equation
y g—i = 2x + y2(y + 1)€Y, 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:



Solution is given by

x L =[P+ Ldy
s i'a

= l—u :J.(];— ]_}gl"d:l:
e

= ,
= S =ye +¢
3

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

x =ee-&—e)

Question60

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

207 =60 +9 i 1 1,.2a
ﬁ. If C passes through the points ( 0, ;+ 55 ) and ( a, se ) ,

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

Options:

A. 3+V2

V2 -1
V2 +1
D. V2 —1

Solution:

Solution:



dy _ 2685-667+9 _ e _6e”

dx  2-9¢F +9¢

]

: 5 r 367y? -

[dyv=[edx—3[1+| 22| dx{put €=+
3 | 7 ) @t )

= %_3_( L

1+ )

& .y 3t
— +vrtan —+C
2 2 V2

e i () oo

It is given that the curve passes through

1 1
2 v 2

T

244

. -1/ 3

S,

Now if | e. %ezﬂ satisfies the curve, then

L i 37y
0= T =)

P T S
75 Yo |-v’:7]

v2
tan_1|"i}—‘[an1( 321.]: . A -
\ V2 VBl s v 4
A 3"
-
1+ 25
2
iga—i:ea—g
2 2 2
LN
g 0 By
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. (y2 + X)4 =C | (y2 + 2x)3|
B. (y* +2x)* = C | (y* +x)°|
C. |(y* +x)°| = C(2y* + x)*
D. |(y* + 2x)°| = C(2y* + x)*
Answer: A

Solution:



(x =y )dx+3(5x ) )dy =0
dy _ V—x
e —
ax Sx—Jr‘
| [ R s

1
Lety' =r=-—=
5 2 dx Sx+ti

Now substitute, r = vx

-

dx dx

20 T gx 5+v

dv _ 21,—2_1; —3y—y -2
f v S+v

Y+Iv+2
[ 4 dv—] d a'vz—‘f@
v+1 v+2 X
4ln|v+1|-3ln|v+2| =-lnx+InC
w0t _ e

w2l >

(2 y 4

Ca

. J":_,]\E x

L %+2)
of 0l =167+ 227

[ ]

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:



In|]y] ==KIn|x|+C
If the above equation satisfy (1, 2) and (8, 1)
In2=-Kx0+C=C=1In2

Inl=-KIn8+In2=K =

-1
So, atx = 3

__1 1 _
1n|y| ——§ln( g) +1n2 =2In2
lyl =4

W+~

Question63

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:

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=-Kx0+C=C=1In2

In1=-KIn8+In2=K =

Wl

=1
So, atx = 8

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

Question64

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



dy — 4y°+2yx® -
o= ﬁ;Y(l)—l-

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
-4 =v+xﬂ
dx dx
2
v x Y A 42)
dx  (3v°+1)
dv _ (4v2+2—3v2—1))
=SX—— =V 5
dx 3vi+1
Sp@Ev e 4y -y dx
vV +v X
=ln|v’+v| =lnx+c
3
=>ln|(X) +(X)|=1nx+C
X X
ly(1) =1
=>C=1In2
-~ for y(2)
(y3 y) Yoy
=[y(2)] = 2
ﬂn:s
Question65

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

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

Options:
A 2
B. 2
C.

1
4

D.

oo|w

Answer: A

Solution:



Solution:
dy + 2ytanx = sinx

dx
which is a first order linear differential equation.
Integrating factor (1. F.) = g/?trxdx

— 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, 6vV10)

in the first quadrant, then a is equal to .
[26-Jul-2022-Shift-1]

Answer: 6

Solution:

fo (x)dx = m)3
X
F x)d x = f3(x)
leferentlatew r.t. x
x3f (x) + 3x° m—3f (x)f (x)
x>

dx 1
2

™

Solution of differential equation

1 2

t. = = =xd x

213
<2

y—2= §+C

o



4
2_ X 2
y—3+Cx

Curve passes through (3, 3) > C = -2

2 _ X 502
=73 2x

Which passes through (a, 6v10)
4 2

o —6a°

—3 = 360

o' — 60 — 1080 = 0

ax=06

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 ‘/l—xz'

2
equal to

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

A.

wlg
=

B.

wld
~| 3

C.

(o] =]
»| S

<
Wl

D.

oA
N

Answer: B

Solution:

Solution:

g+ Xy _ x* 4+ 2x

dx = x?-1 V1 -x?

which is first order linear differential equation.
X

I
Integrating factor (I .F) =.e X — 1

dx

1 .2

—In[x" -1 —_—
=ezn| ‘=\/|x2-1|
= \/l—x2
vxEe(-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?




V3

2 5 2 Q 2
LSX2dx=0+2f2 X =d x
—v3 5V1-x 0 1-x
2
put x = sin©
dx =cos6d 6
I .o
[ =23 Sin®-cosbdd
0 cos 9

I
=[3(1-cos20)d6

I
3

- [o- 2222)

Question638

Suppose y = y(x) be the solution curve to the differential equation
dy _y = 2 — e * such that 1ny(x) is finite. If a and b are respectively the x

dx
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—Y|
dx dx *=0
Equation of tangent
y+1=-1(x-0)
ory+x=-1
Soa=-1,b=-1

y-e t=-2e"+ +C

X

=-1

=2a—4b =3

Question69

Lety = y,(x) and y = y,(x) be two distinct solutions of the differential
equation % = x +y, with y,(0) = 0 and y,(0) = 1 respectively. Then, the

number of points of intersection of y = y,(x) and y = y,(x) is
[27-Jul-2022-Shift-1]



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

Fory,(x),y,(0) =1=C=2

y,(x) is given by |[x +y + 1| = e*

y,(x) is given by [x +y + 1| = 2e*

At point of intersection

e’ = 2e"

No solution

So, there is no point of intersection of yl(x) and yz(x).

—X—1=t=>f [dx

Question70

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

sin(2x?) loge(tanxz)d y + (4xy— 4\/§xsin(x2 - %) )dx =0,0<x< \/_g,

is equal to

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

[27-Jul-2022-Shift-1]

Answer: 1

Solution:

4\/§xsin(X2 — %)

dy _ 4x _
dx sin(2x2) In(tan X2) sin(2x2) In(tan x2)



4x
I= 2 24X
1 .F =e sin(2x”)In(tanx”)
— oln | Inttanx?) _

ln(tanx2)
4\/§xsin(x2 - %
~Jd(y-In(tanx?) = |

sin(2x2)
2 2
secx” + tanx

5 > +C
cosecx” — cotx

=ylIn(tan xz) =In

V3 2-V3.
e=ln(\/i§_)_ (213\/5
Fory(\/§
yIn(v3) = In ﬁ +ln(\/1—§)—ln 2‘%)
=1n(2+\/§)+1n(%)+ln(%)—1n( 2?@

=ylnv3 = ln( \/1—5)

Yinz3=-1
=>21n3 21n3
=>y=1

)] -

Question71

Let the solution curve of the differential equation

xdy = ( I x% + 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

C. -

N[ W

D.

N1

Answer: B

Solution:

Solution:

xdy —ydx _ dx
V<% +y?

2 2
Ldy_ VX +y?

y
dx X +x



dx X2
let L =v
=>v+xd—v= V14V +v
dx
dv _ dx
= e

V1 +v2 X

ORln(V+ V1 +V2) =Ilnx+C

atx=1,y=0
=2C=0
2
X+\/1+y—2—x
X X
Atx =
y \/ Y’
2 2
y _ y _
=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—z + (8sin”2x + 2sin4x)y — 2e"*(2sin2x + cos 2x),

withy(g) =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)

dy + (8 +4cot2x)y = ze—4x( 2 sin2x -2|- COS 2X )
e sin“2x
Integrating factor

(I . F ) = e-r(8+4COt2x)dX

— eBx+21n sin2x
Solution of differential equation
8x+2In sin2x

y. e



= [2e ol4x+2In sin2x) (2 sin2x + cost)d
sin?2x
= 2 [e™(2 sin2x + cos2x)d x

y. e8x+21n sin2x _ e4x sin2x + ¢

3=

eM=e"+c2c=0
21'[\/3

X

Question73

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

1/2 —
ot =z _1Y_ ( i;i) » X > 1 passing through the point (2, \/ %).Then

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 _
ax T 2_ ‘/x+1

x>1

[ 1 dx 1 ‘X—l‘

—1In
Integrating factor I.F. =e X’ =1 =g¢2 'x+1

_ \/ x—1
- x+1
Solution of differential equation

y‘/ili §+1dx_ (1_ J2r1)dx

y\/ X+1=x—21n x+1|+C

Curve passes through (2, \/ %)

1l _2_2m3+c

V3 V3

- _ 3
C—21n_3 3
y(8)><%7=8—21n9+21n3—%
V7 -y(8) =19 —6In3



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:

A2xy +(X —y +4)=0

B. 2xydy+(x +y2-4)=0

C. 2xydy+(y —x*+4)=0
dy _ (o2 _ .2 _

D. 2xy 3% (x*—y"+4)=0

Answer: A

Solution:

Solution:

Family of circles passing through the points (0, 2) and (0, —2)
X+ (y-2)y+2)+2x=0AER

X2+y2+2\X—4=0 ...... (1)
Differentiate w.r.t x
2x+2ygy+)x—0 ...... )
Using (1) and (2), eliminate A
X2+y2— 2x+2ygy)x—4=0
2xygy+x —y +4=0
Question75

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

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

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

Options:



Answer: B

Solution:

Solution:
2x dy
D.E. (1+¢™)|

R+y) =1
1

dy | v =
Tax 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 E) c=Z_
20 2

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

II
X - © X > ®© 4

31

4

Question76

If the solution curve of the differential equation % = %

through the points (2, 1) and (k+ 1, 2), k > O, then
[29-Jul-2022-Shift-2]

passes

Options:
A 2tan”! 1) =log, (i + 1)
B.tan"! ( 1) ~log, (i + 1)

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

D. 2tan"1( %) =loge( kzk—“;l)

Answer: A
Solution:

Solution:
dy _ x+y-2_ x-1)+(F-1)




dx

1-t 4 _
I dt=J <

1+t

tan~ 't — %111(1 +1) = 1n|X |+c

-1fy=1)_1 y—12_|_|
tan (x—l 21n(1+(X_1) )—lnx 1l+c
Curve passes through (2, 1)
0-0=0+c=c=0
If (k + 1, 2) also satisfies the curve

1 1 1 1+k%) _
tan (E)—zln( = )—lnk

2tan”! %) = In(1 + K?)

Question77

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

dy 4 ( 2x" +11x 413 ) y = &3 x > —1, which passes through the point

dx X+ 6x2+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. 5
Answer: B

Solution:

Solution:

dy 2x* +11x + 13 _ (x+3)

Ix T 3 2 = ’

dx x> +6x°+11x+ 6 x+1
2x* +11x + 13

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

x> -1

dt

2x° + 11x + 13 A B C _ B )
et (x+1)(x+2)(x+3) x+1 x+2 " x+3A—2,B—1,c_ 1
I.LF. = R@RIx+1]+In|x+2]-In|x+3]
_ x+1D)Ax+2)

x+3
Solution of differential equation

2
_%ﬂ(xﬂ)(xu)dt

2 3 2
—(X+)1()+(§+2)= %+ 3Tx+2x+c

Curve passes through (0, 1)
1x2 _ _ 2
1x 3 =0+c=c= 3




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 | —fn | 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 £x) £(x)

= 0, for all

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

Options:



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

Solution:

Given, f(0) =1,
=2,

P £)
f'(x) f(x)

=>j X)d

f (x)
=1/ f(x)
:>lqgf( x) =logf(x) +logc
=f (x) =cf(x)
Now, put x = 0, we get

£(0) = cf(0)
=>2 =CX]_
=c =2

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

= f(x) =2f(x ff( x = [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) =e2x

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 ( X + ‘/2—5 ,a>0is ......... .

[26 Feb 2021 Shift 1]

Answer: 2

Solution:



Solution:

Given,y2=a[x+ ‘/2—3],a>0...(i)

Differentiating both sides w.r.t. 'x ',
ﬂ _ _ "
2ydx—a[1+0]—a...(||)
Use Eq. (ii) in Eqg. (i) to eliminate the constant'a .
d =—.[ d
y2=2yd—§(x+\/2y\/ d—z)
d = — d
y2—2xyd—§ = 2V2 -y\/y-d—z;\/ d—z
Squaring on both sides,
4 22 dy\?_ 4,34y _ o3[ dy)3
y+4Xy(dx) Axy 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
Y2V 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 Xy x+ y
2

e, Y- X +y

dx X

dy _ 2, ¥ = w2

= Ix -7 + X:>xdy xy“dx +ydx

=xdx

= xdy—ydx = xy’dx = xidy—zydx

y
Integrating both sides, we get
2

-x _ X° .
Sk 2+C...(|)

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).

Use (2, —3) is Eq. (i), we get



-2 _ (=2) -4
37 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 "D _1
B.e® — 1
C.2e° —1

D. e~V
Answer: A

Solution:

Solution:
Given, f(x) = [e'f(t)dt+e*. .. (i)
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(f;)()? 1dx =[e'dx+C

Letf(x)+1 =u, thenf (x)dx=du
f%=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

fx)+1 = eex+log2—1 — ee"_elogz el
f(x)+1 =2e%-e7t=2e !

sof(x) =2 T1-1

Question33



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, at « X (- Rate of growth = dt)
dx _ dx
= i X = =Adt
After integrating it, we get
logx =At+C... (i)
= 0,x = 1000 which gives
log1000 =0+ C = C = 1og 1000
Given, whent =0, x = log1000
— X = H
logx —1log 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
log m) = 2A gives, A = 2log( 5)

Again, from Eq. (ii),

10X00) = %log( g)

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

k 6 6

2000 _ 5%l =)rios( 2)
— =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 + 5"V cosx = cosx, y(0) = 0, then

1+y( %) + v2_§y( g) + \/%y( %) iS eeerneenn s
[26 Feb 2021 Shift 1]



Answer: 1

Solution:

Solution:

\ i d i \
Given e*"Vcosy 53; +e"™Ycosx = cosx. .. (i)

Let e¥™Y = t, then " - cosy- 9¥ = 4t
dx (gx

Putting in Eq. (i),

cosXx ... (ii) (Linear form)

Then, IF = gl ©s¥d* = gsinx

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 = esinx +C

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

= esiny . esinx — aSinx

e
siny + sinx = sinx
siny =0

y=0
~y(m/6)=y(m/3) =y

siny + sinx sinx

L1 A

4)=0
vece 15[ 2) (2] + L2

=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:
x° — 4x + y+38

Given, slope = —



dy _ xX*—4x+y+8 _ (x—2)°+(y+4)

X X —2 - (x—2)
= (x-2)+ Y+4
X—2
let(x—2)=t=>dx=dt
and (y+4)=u=dy=du
dy _ du
dx dt
Now, ﬂ=(X 2)+(Y+4)
X (x—2)
du _ u_ du_u_
ottt

Here, integrating factor (IF) =1/t
1 1 _
u (1 )—ft(f)dt:u/t—t+c

(v + 4)
(x—2)
" It passes through origin [i.e. (0, 0) ], then
g _iz =-2+c
= —2+42=c>c=0
(y+4) _ (o _
x=2) =(x—-2)+0
= y+4=(x-2)°
Clearly, this curve passes through (5, 5) as it satisfies the equation.

=(x—-2)+c

Hence,

Question86

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

equation (2xy2 —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 _ ¥ _ 52
= dx x 2y
- ;21 g§+ Xl—y = 2 ...(i) [divide by y* ]
Let 1_ v, then — iz d_z = % putting in Eq. (i)
y
g; +v ( 1 ) = 2 (this is a linear form)

1
[ —dx
Now, integrating factor (IF) =e X =e
2
g (1F)v=jz.(1F)dx=fzxdx=2%+c
" (IA)V=X2+C

Putv = l, this gives

logx =x

XX +c=

xS

Now, first find point of intersection of lines
2x — 3y = 1 and 3x = —2y + 8 by elimination method, we getx=2,y=1



- The curve x> + ¢ = 1 passes through (2, 1).
Putx=2,y=1,wethc=—2
X=x*-2
X
x> =2
Putx=1,wegety(l) = ——==-1

Sy =1

ory =

Question87

If a curve y = f (x) passes through the point (1, 2) and satisfies
d—i +y= bx4, then for what value of b, jf f(x)dx = 6—52 ?
[24 Feb 2021 Shift 2]

Options:
A. 5

Answer: B

Solution:

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

gy+y = bx*

=>X¥+y = bx*
dy ,

1.3
dx = bx

=

—_

j—-dx
IF =e

»

=X
bx*dx = b% +C
C .
5 + x =f(x)...()
" This curve passes through (1, 2).

5
c2x1= 207

—

y’x:

o
i
i

5 +C
=2=%+C...(ii)
Also, ff dx—%
:>f bl+—)dx—Q
1 5
2
= [bx +Clogx] =%
b><32 b _ 62
= [ 75 C10g2)—(%+clog1)]— =
=>bX32+Clog2—£=Q+Olog2

25 25 5



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

b _ 62 _

2—5x31 =5 and c=0
_ 62 x25

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]

ar( 82) 2] 82] -y -0
oy 82)" e[ 8] 4y
coy(82)" v 82) -y

D v[ 8] 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

2ygy 4a

—(Y). Y i
= a= ( 2) dx....(||)
. Required differential equatlon is

y —4x32’xgyx+4( Y. dY [From Eqs. (i) and (ii)]

7 8 Sl ) o

= y[y( ) v gE) -v] =0
As,y =0

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

Questiond9

Let y = y(x) be the solution of the differential equation
xdy—-ydx = {(x2 - y?)dx, x = 1, with y(1) = 0. If the area bounded by
the linex =1, x = e”, y = 0 and y = y(x) is ae®™ + B, then the value of



10(a + B) is equal to
[18 Mar 2021 Shift 2]

Answer: 4
Solution:
Solution:
xdy —ydx = \/Xz—y2dx
—_— y
2 d|Z
=>Xdy_2ydx=%\/1—%d)(ﬂ (x) 2=%dx
X \/1 _ X)
X
On integrating. [ %-d(y/x) = %dx

v\ 2
- ()
= sin"'(y/x) =log | x| +C
Now,atx=1,y=0
L C=0
Hence, y = xsin(logx)
sOA= {exxsin(logx)d X

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

~A = [e®sin(t)d t
0

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

ae?™ + B = ( e%t(Z sint — cost) ) OH = 1 +582H
o= lpo L
5' 5
10(a +B) = 4
Question90
Which of the following is true for y(x) that satisfies the differential
equation L =xy-1+x-y; y(0) =0

[17 Mar 2021 Shift 1]

Options:

Answer: A



Solution:

Solution:

%=xy—1+x—y

%:X(w - 1(y+1)= g—§=(x—1)(y+1)
I yd+y1 Jle=1)dx

2

log (y+1) = X? —-x+c [vlog,1 = 0]

log1=0+C=C=0
y(1) = log,(y + 1) = %— 1
y+1=e"
y(l) = -1 +e 2

Question91

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

¥ = 2(x + 1).

If the numerical value of area bounded by the curve y = y(x) and x-axis is
4‘/8 , then the value of y(1) is equal to.........

[16 Mar 2021 Shift 1]

Answer: 2

Solution:

We have, dy/dx=2(x+1)
y = f2(x+1)dx—2(x/2+x)+C

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

> S ] _ 4V8

= [ 3+X + CX o = —3

3 3
= ( BT"‘) +(B*—a®) +cB-a) = %...(ii)
From Eq. (i),
a+pB=-2
af =c

" B—a={(x+B)*—4ap
=vV4—-4c =2Vl —c¢



From Eq. (i), 2(B — a)(oc +B? +aB)+(B — (B + a) +c(p—a) = L
=%(2\/1 “o) (4 —c)+ (VI —o)(=2+¢) = %

= 2Vl —-c)[4—c+(—6+3c)] =4V8

=(2V1 = c)[2(c—1)] = 4V8

= (1-c¢)'?=-vg

> (1-c¢)P’=8

= 1-c=2

nc=-1

Now,y=x2+2x—1

Ly(l)=1°4+21-1=2

Question92

Let C, be the curve obtained by the solution of differential equation
2xy & = y° — x%, x > 0. Let the curve C, be the solution of Xzzfyyz = L If
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:
Ao—-1

B. -1

I

2

C.on+1
II

D. Z+1

Answer: B

Solution:

Solution:
. dy _ 2 2
leen,2xydx—y x5, x>0

dy _ M) >0
dx 2xy I’
Lety = vx
dy _ dv
dx ~ +de
V+XdV_V2X2—X2 vi—1
dx ~ 2x-vx 2v
ﬁxﬂ v2—1_V xﬂ vi—1-2v?
dx 2v dx 2v
dv _ —(v*+1) _ 2v _ . dx
= T oI (P )av=r
= —log|v*+1]| =logx+c
= log|x|+log|v*+1| =c

2
= 10g|v2+1)x|=c=(y—2+1)x=c
X
2, 2
= @=c=>y2+x2=cx

Similarly, for second curve, x* + y2 =Ccy
Both passes through (1, 1),



C,=1+1=C,

= C =2
Clz>x2+y2=2x
C2=>x2+y2=C2y
=>1+1=C,=2C,=2
C2:>x2+y2=2y

X2 4 y‘z—?y—D

X +y"-2x=0
. Required area = 2[ Z '412 - ; 1-1 ]
f[252)] - 3
Question93

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

v = (y+ 1) [(y + 1)e*”? = 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?)?

5/2
c. —& __
(1+e?)?

52
D.
(e?+1)>?

Answer: A

Solution:
Solution:
Given, %=(y+ iy + 1’2 =x]..(0)
dy _ 2. x*/2
= dX_(y+1)e x(y+1)
dy _ 2 x%/2
= dX+x(y+1)—(y+1)e
1 dy 1 X212 i
= =L+ X =€ . (if)
(v + 1)2 dx  y+1
1 _ -1 dy_ dt
Let y+1 =t= (y+1)? dx dx



dt X2/2
-—— + ]
= dx tx=¢e
dt _
= ax + (—x)t=—e
which is linear differential equation
IF = ef—xdx= e—x2/2
Now, solution of differential equation is,
2 2 2
t-e’X 12 _ _J-e—x /2.ex /2dX
-x*/2
y+1 )e
Given, y(2) = 0i.e. whenx = 2, theny = 0.
From Eq. (iii),
e’=-2+c=c=2+e
Now, atx =1
1 12 _

y+1
= (y+1)= -2
y 1+e2

Now, putting the value of (y + 1) in Eq. (i), we get
e 1/2 e 1/2
2

) = _el/2_1)
y 1+e 1+e?

e 1/2 1
S i)
1+e 1+e

e /2 ( 1- 1—e‘2)

1+e2 1+e2

~ e%/2  _gT2 32

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

= —x + ¢, where c is constant of integration....(iii)

-2

—1+e%2+2
-1/2

Question94

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

0 =x= 3, y(0) = 0. Then, y( %) is equal to
[17 Mar 2021 Shift 2]

Options:

2\/§+9)

A. 2log, ( 6

2V3 + 10)

B. 21oge( 1

C. 210ge( \/3+7)

D. 21099( 3‘/34_ 8 )
Answer: B

Solution:
Solution:

Given, cosx(3sinx + cosx + 3)d y
=[1+ysinx(3sinx + cosx + 3)]d x



1

cosx + 3
dy _ 1

= cosx: dx = ysinx + 3sinx + cosx+ 3

g= sinx " 1

dx cosx cosx(3sinx + cosx + 3)

1
cosx(3sinx + cosx + 3)"
Which is linear differential equation.

- Integrating factor (I F) = ¢! (7fan¥dx

= cosxdy= ( Tsinx T +ysinx)dx

=

dx (tanx)y ..(i)

= e1og|cosx| - | COSXl
| cosx| >0, Vx € [0, m/?2)
“ | cosx | =cosx
Hence, solution of Eq. (i) is
- . 1
ylcosx) = [ (cosx) cosx(3sinx + cosx + 3)dX

1
3sinx +cosx+ 3

= ycosx = [

sec?Zd x sec:2§d X
2
=ycosx = | dx={
2tan’ X + 6tan X + 4 2(tan X +3tan 2 +2)
2 2
Puttmgta% z
1 2 X _
=>25ec 2dx—dz
. dz dz
LY COSX = =
y ', - e e+
_ 1 _ 1 - _
—jz+1 z jZ+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
tan> + 1
From Eq. (i), ycosx = log +log 2
tan > + 2
2
1
—+1
o V3 V3 +1 )
", =] =211 +log 2 =21 2
y(a) [09 1., g ] o9 2V3 + 1 ‘
V3
V3 +1 2\/3—1)‘ |2\/3+1o
=2log| 2 = =2lo
g 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( 3Ly §log 3)
) 3 3 e

B. ( % + %loge?))



Answer: C

Solution:

Solution:

Given, 2(x2 + x5’4)dy -y (x+ x1/4)d X =
2x”*d x, wherex > 0

After rearranging, we get

dy v _ <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) = e/ Px
1 -1

= ef_ ﬁdx =e 2

[xdx

- Elogx _ elog(x)ﬂ/z _ 1
1/2
X

=e

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

1 _ x4 -1/2 _ L (x)4 4 2
W_I —x5’4(x3’4+1) xx dx={ x)* % 2

1 _ . x"dx
W_f M +1)”
4

=>y)(

= yXx (i)
Puttingx =z

> dx=47>-dz

RHS of Eq. (i) becomes,

2. 4.3 2,3 _
Iza 4z Z=4IZ(Z3+1 1)dZ
(z7+ 1) (z+ 1)

2,3
z(g +1)dz—f
(z7+ 1)

- 2
_ z
_4.1 (Z3+1)dz]

('.'f f—dx=log|f(x)|+C)
4z’ _ 4
3 3

_ax g 3/4 X =2z
=3 - §10g|x +1|+C s

log|z®+1|+C

- Eq. (i) becomes,

3/4
yxx 2= —4); - %log|x3/4 +1|+C

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

(1— %loge2)x1= ax1

3

- %10g|1+1|+C
Hence,

_ A5 4 3/4 |_\/_§
y= 3X ax/xlogx +1 3

x>0
x>0+ 1500e, x5 41 =x¥ 41



Ly = %xm— %Vilog(x3/4+ 1) - \/—?f(
Now, putting x = 16, we get
v(16) = 2 x 32— 2 x410g9- 2
3 3 3
124 32
=3 ~ 3log3
_ 31 8
= 4( 3~ glogB)

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

B.

N|—

Answer: D

Solution:
Solution:
Given dy + 2ytanx = sinx
"dx
This differential equation is of the form % + Py = Q where P and Q is function of x.

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+2ytanx—s1nx

On multiplying sec’x both the sides,

d .
sec’x &Y 4+ 2ysec’xtanx = sinxsec’x

dx
d 200 o 2
= ——(ysec“x) = sinxsec”x
dx
= yseczx = [sinxsec’xd x
= yseczx = 51n2x dx
Ccos“x

Letcosx =t
(—sinx)dx=dt

—dt 1
= =-+cC
J z n
So, sec’x =
y X CcOSX

ySGCZX =secx+cC



Now,x=m/3,y=0

0=2+c

= c=-2

So, yse02x =secx — 2

y=coszx( cosx_2) = —2cos’x 4+ cosx
_ 2, _ COSX

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

= y= 2[(cosx > 16) 16

1

= y=-2[(cosx—1/4)* - -

= y= %—2(003){—1/4)2

1
SO' ymin = §

Question97

If y = y(x) is the solution of the differential equation
% + (tanx)y = sinx, 0 = x = 3, with y(0) = 0, then y( %) is equal to
[16 Mar 2021 Shift 2]

Options:

1
ZlogGZ

B. ( 2 )log 2

C. log 2

D llog 2
. o

Answer: B

Solution:

Solution:

Given, ? + (tanx)y = sinx, x € [0, E]

which is a linear differential equation of the form of dy

d+PyQ

Here, P = tanx
IF =el "

t d
:ej anxd x _ elog(secx) = secx

Multiplying by secx on both sides
dy + (tanx)y = sinx

dx
dy o
secx dx + (tanx secx)y = sinxsecx
= %(ysecx) =tanx = ysecx = [tanxd x

= ysecXx = log(secx)+c

y = osxlog(sec X) + C* CcosX

y(0)

=0
-y

‘0+c'1=>c=0
cosx - log(secx)



)

log(v2)

=y(g cos(g)-log(sec%)
7

1
——=1og?2
2v2 9

Question98

In a triangle ABC, if |B_)C| = 8,|€A| =17, A_l)3| = 10, then the projection of

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

Options:
A B

B. 85

c. &7

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 (using 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

B. (2 + V3) + log,2



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

Solution:

Solution:

dx 2 —x* 2 —x*
w
L 1 i 1
1 I I_
2 -3 2

So minimum value occurs atx = 1 —v3
y(1-v3) = (1 —vﬁ)_ln(%—zm)

=(1-v3)-In(vV3 -1)

Questionl100

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:

1
A. ~a

B.

=

C.2

D. -

N =

Answer: A

Solution:



dx

-4y

e _ 1.1 _caco T

_4—e 3+C> 173 C=C 1

e4y_e_3x_l=_4y_4e3x_7

-4 7 3 12 - -3

4y _ 3 _ ( 3 )

e” = >4y =In| —=———
T_ae Y 7 — 46

4y=1n(%) when x = —%1112

y = élzln(%) = —ilnz

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
B. 12



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
S =Xy X"+ 19

atx=4,%=4y—64+19

15y = 4 x 45

Question103

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, (), then the

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

Answer: 2
Solution:

JeYdy = [e®dx

ax

se ™V = % +C o, (i)

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

1 _2° )

5 +C..... (i)

Put (x, y) = (0, —In2) in (i)
1

-2==+4+C...... (iii)
o

(ii) - (iii)

2°—-1

=

sa=2((@sa&EN )




Question104

Let y = y(x) be the solution of the differential equation
xdy = (v + x> cosx)d x with y(m) = 0, theny ( 3 ) is equal to:
[25 Jul 2021 Shift 2]

Options:
A.H£+g
B.“;+%
¢33
D5 -3

Answer: A

Solution:

Solution:

xdy = (y + x> cosx)d x
xdy = ydx+x3cosxd X
xdy —ydx _ x> cosxd x

x* x*
%(%) = [xcosxd x

:>}—3: =xsinx—[1.sinxd x

§=xsinx+cosx+c
20=-1+C=C=1,x=1m0,y=0
so}—z=xsinx+cosx+1

. i
y = Xx*sinx + XCosX + X x=5

(3)-%+3

Question105

Let a curve y = f (x) pass through the point (2, (10982)2) and have slope

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

[25 Jul 2021 Shift 2]




Answer: 1

Solution:

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

=2c=0
=y = (1l nx)2
=>f(e)=1
Question106
Let y = y(x) be the solution of the differential equation
y+1
((x+ 2)e ' **? 4 (y+ 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
>XdY - YdX =Xe'/*dX
Y

Y\ 7 _dX
~d (e x = GF
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)

Ix + 2| < e

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




Question107

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

1

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

and y = y(x) in the upper

half plane is:
[20 Jul 2021 Shift 1]

Options:

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

Answer: A

Solution:

Solution:

We have
y y _

dy _ x(x.tanX 1)

dx xtanX
X

Now, we get v + n% = v — cot(v)

= (tan)d v = - 4%
.'.1n|sec(§)| = —ln|X|+C
3] 9 oo
-'-SeC(%) =%

iCOS(%) =X

Ly = xcos_l(x)
So, required bounded area

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

. option (1) is correct.

Question108



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

ex\/l——yzdx + ( Y ) dy =0, y(1) = —1.Then the value of (y(3))? is equal to:
[20 Jul 2021 Shift 1]

Options:

A 1-4é°

B.1—4e°

C.1+4e’

D. 1 + 4e°

Answer: B

Solution:

Solution:

e*V1 —yzdx+§dy= 0

=e*|1 —yzdx+_?ydy

- ——Y ~dy = [e'xdx
\/1 -y

>{l-y*=ex-1)+c

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

1=y = efx—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™)6, 6 € [0, u]

cos® =e ¥=2c0s%02-1=¢"%



. x\1/2 _ /= (0. -1) Y~
(1-e™) '“=vV2y+c » =C =7V2
(1-e7'"? = v2(y + 1), passes through (a, 0)
(1-e™9'?=v2

Questionl110

Let y = y(x) be solution of the following differential
equatione’?) — 2e'sinx + sinx cos’x = 0, y( z ) =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

I.F. = e
>t. 2% = [ 2% (_ginxcos?x)d x
=>ey ) e2cosx — erZ ] sz 7,7 = eZcosx

o =3
atx—z,y—OﬁC a



1 2 1 1 3 —2cosx
=Y = = - = + =+ 2
e 2COSX 2COSX 2 4.8

2
_ cos’x _cosx 1 3 -2cosx
=y = log] 2 2 "atg®

Putx=0

1,3 - 1 3
=y =log[z+ge?] sa=7p=7

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 el/?
B e 1/2
C.e!
D.e

Answer: C

Solution:

Solution:

dY 4 osinx =
dx+251nx 1 +ycos2x

dy 4 (- =
:dx+( COS2X)y = COS2X

sin2x
LE. =e]’—costdx=e_ )
Solution of D.E.
( _siHZX) ( _sin2x
yle 2 = [(cos2x)\e 2 dx+c
_sin2x _sin2x
=>y(e 2 ) = —e 2 + C
Given
o
Y(z) =0
21 21
=20=-e 2+c=>c=¢e 2
_sin2x _sin2x
=>y(e 2 ) = —e 2 + e
atx=0

-1/2

_1
y=-1+e 2
1

5y(0)=—-1+e 2 =(y(0)+1)>=e"!

Questionl12



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)=n+2,thenthevalueofy(g) is :
1
2 0 =

[20 Jul 2021 Shift 2]
Options:

A.

+
=N

™

LSTE= I SIS
I

Hl=

O
|
|
=l

o

NTJ=
AP

Answer: A

Solution:
Solution:
|A|=—}—3;+251nx+2
dy _
dX_lAI
H=—X+ZSinX+2
dx X
H+X=231nx+2
X X

fldx
ILF. =e X =x

=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=x2—2xcosx+251nx

putx=r1m/2

O (D)% _ 5 Tl ogint

fy_(Z) 2.2c052+231n2
2

oo _ I

=g t?2

Questionl113
Let3=1—aj+Bk, b =31 +Bj —akand? = —ai — 2 + k, where a and B
are integers.

If2.5=-1and?.2 =10, then (2 x ) .2 is equal to .
[27 Jul 2021 Shift 2]



Answer: 9

Solution:

Solution:
a=(1, —qB)

b =3B —a)

-2 -1

-

b.C =10
=>—-3a—-2p—a =10
=220+B+5=0

o= —2B=—1

1 2 -1
apel=]3-12

2 =2 1
=1(-14+4)-2(3—-4)-1(-6+2)
=3+2+4=9
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:

C.109% = 11
dy
2

D 113—){2—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,



Length of latusrectum = Distance of point (2, — 3) from the line
3x+4y =5
6—-12-5
V32 +4°
11

da = —
=4a 5

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

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

_ud?y
2= 5 dx?
2
-119Y = 10
dx

=4a =

Questionl115

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 £(0) = 0, then

im & [o* ft)d ¢

x-0

[31 Aug 2021 Shift 1]

Options:
A. equals 0
B. equals 1

C. does not exist
D. equals %

Answer: D

Solution:

Solution:

X

1
£[1 — (F(£))%12 = [ f(t)

Differentiating on both sides,
V1 -1 = [fx)]

O— X

=1 - [f(x)])* = [f(x)]*
=1 - [f(x)]* = [f(x)]*
>f(x) = V1 - [f(x)]?
- f(x)d x _
1 - [f(x)]?
ﬁsin_lf(x) =x+C
£(0) = 0
C=0
f(x) = sinx
=>limf° f(;:)dt = limfo szXd t [applying L'Hopital Rule]
x-0 X x -0 X

() -}

)



Questionl16

fdy_zxy 2

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

Options:
A.log,(2 + e)
B. 10g2(1 +e)
C. log,(2e)

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

dy _ 287V 2% _2*2'-1)
dx 2y 2y

*dx

2}’_
In(2¥-1) _ 2*

In2 " In2
As,y(0) = 1

_ 1

=0 = Tog2 +C
Fory(1), Iny(2Y = 1) =2' -1
=22V—1=e
y = log,(e + 1)

+C

Questionl17

If 3 = 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 (3]

C. (2, 3)

b (03]

Answer: A



Solution:

Solution:
2%y + 2V.2F
2% + 2" Vog 2

y+ 27

dx 1+ 2'0g.2
1+2.log2dy

y+2Y

slog|y+2Y| =x+C

~y(0) =0

=C=0

cn|y+2Y| =x

Fory=1

x=In|1+2]| =In3

=X €(1, 2)

,y(0) =0

=

=[dx

Questionl118

[ e}

., 0[5

If yg =X Y+
%)
equal to

[31 Aug 2021 Shift 2]

", |‘<1

N

,x>0,¢>0,andy(1)=—1,then(|)(y£) is

™

<

NN |‘<

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

Solution:

Solution:
Given,

Lett =Y
X

=y =xt
dy _ ¢4 x4t
dx_t+XdX

. Eq. (i) becomes

=

)

t(t+x%) = (t2+ ¢((t;))

)



dt _ o(t?)

=Xt

dx — ¢(t?)

2
LWy, _ dx

(%) X

Integrating both sides
rrp2
(W), pdx

ot X
Let ¢(t%) = u
sttt = S
1.du_ ,dx
210 =1
ﬁ%]nu =Inx+C
:%mq)(t?) —lnx+C

=%ln(¢(§) ) —Inx+C
lfx=1,y=—1,thenC = %ln(cb(l))
%m(q;(i—z) ) = Inx + 2In(d(1))

If x = 2, then 1n(¢(y£) ) = 1n4 + nfe(1)]

2

oro (%) = a0)

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" 45
2
B.e" +5
C.3e" +5

D. 76" +5

Answer: A

Solution:

Solution:

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

=>g—§ +2cosx = 2(y + 2sinx — 5)x ...(i)
Lety+2sinx—5 =t

dy _dt
=>dX+ZCosx— ax
Then, Eq. (i) becomes
dt

Lt _»
dx tx



:,% = 2xd x

On integrating

Int=x*+C

=In(y + 2sinx — 5) = x* +C .. (if)
Sy(0) =7
=In(7+0-5)=0+C
=>C=1n2

.~ From Eq. (ii),

In(y + 2sinx — 5) = x? +1In2
Now, atx =1

In(y(m) + 2sinm — 5) = o’ +1n2
=>ln(y(m) = 5) = m* +In2

:Y(H) - 5= e1'12+ln2

=y(m) = 2eHZ +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 + (¥ — 2x)dx = 0
dy ¢ =2x _

dx + 2X2 =0
dy , ¢ _
dx + 2X2

—dt_t_ _i [From Eq. (i)]

th+tdx=%
2x
- rdx
[d(xt) = o
-1 c
xt = 2log(x) + 5
2xe”¥ =logx +cC
Whenx =e,y=1
2e.e_1=loge+c
c=1



~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 factorIF = e X =x
Solution, y.x = [x.xdx+ C
3

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

N ) &
L=2.2 = 3 +C

N

C=—§

3
Hence, xf (x) = % —%
—4 =

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

[27 Aug 2021 Shift 2]



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
:dy+ v = 10y~ ...(i)
This is Linear differential equation

2Ildy

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)
=0.1=21"+C

2

=2C=-2

.. Solution of Eq. (i) is

xy2 = 2y5 -2

Now, this equation passes through (2, B).
2. p*=2p"=2

=p>—p*-1=0
= B is root of the equation y° —y* — 1 = 0

Questionl123

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

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

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

Options:

Answer: D



Solution:

Solution:
We have, (y + 1)tan’xd x + tanxd y+ydx=0
=>[(y + 1)tan2x +yldx+tanxdy =0

dy vy
:>dx +(y+ 1)tanx + ro—— 0
2 2
=>ﬂ_'_ytanx+tanx+y -0
dx tanx
2
ﬁﬂ+w+tan2x= 0
dx tanx
dy (seczx) _
“dx tanx /7 = tanx
This is a linear differential equation

sec’x
X
~IF = e tanx = = el — ¢anx
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 | _
=>,EI_I,I%)-'-(X'tanX X-'-tanx) =1
=20-0+C=1
=2C=1
.y =xcotx—1+ cotx

=1
Now,x—4

=0_ =1

y—4 1+1 7
(]
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.%(2a+b-c)
C.%(a+b+c)

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

Solution:



ax[(r-b)yxal+bx[(r-c)xbl+cx[(r-a)xc]=0
=sa.a(r-b)-(a.(r-b))a+b.b(r-c)-(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[3r—(a+b+c)]—[(r.a)a+(r.b)b+(r.c)c]=0['.' |a] = |b| = |c|]
=|al’[3r—(a+b+c)-r]=0
S3r-(@a+b+c)-r=0

a+b+c

2

=Sr =

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:

2 1

x“dy + (y—g)dx= 0
>x’dy+ydx = %

dy vy -1
This in linear differential equations

[—=dx _l
IF:eX = e X
sy.e t¥= _1/X.i3dx+c
X
Let =1 = ¢
X
=>i2dx=dt
X
sy.e ¥ =—te'dt+c = —(te'—e") +¢
11
= ye x o Loy b e x4 e
Putx=1,y=
e_l 1
(1) _1=T+e_ + C
sc=-e!
1 1
1x 1.7y, 2 Tx ol



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)*+ (y 3))dx=0

dy _
:>d——(1+x)+(
dy __1
dx (1+x)

y =(1+x) -

1+ x)?
+c]

3
T i+
TAtx=2,y=0

20=32+1+C)>C=-3

Then,y = (1 +x) [x+——3]

Now, atx =3,y = (1+3) [3+-—2--3] =3

1+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

B. —e



C.2

D.2+e

Answer: A

Solution:

Solution:

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

Now, I.LF. =el1-9¥ = ¢v
x.e'=[(y)e'.dy=y*.e' —[2y.€e'.dy

=y’ - 2(y.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,
SLputx =0,y =1ineqn. (i)

0=1-2+2+¢

e
C=-e
y=0,x=0—0+2+(—e)(e_°)
x=2-e
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’)2 =X — 2yy

Answer: A

Solution:
Solution:
Since, x* = 4b(y + b)
x* = 4by + 4b?
2x = 4by’
=X
=Db = 2y,
So, differential equation is
2 _ 2% x |2
X = —. + | =
v+ ()

X(y’)2 =2yy + X




Question129

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

to:
[Jan. 9, 2020 ()]

Options:

A n+1

Answer: A

Solution:

Solution:
f'(x) = tan” '(secx + tanx)

. 1-—cos(Z+x
=tan—1(1+s1nx) — tan~! (2 )
cosx s1n(5+x)
2
. ofm | X
~ . 231n2(Z+§)
= tan . II X II X
Zsm(Z+§)cos(Z+§)
- II X II X

= tan 1(tan(z+§)) =Z+§
Integrate both sides, we get

’ II X
[ (f (x))dx=j(z+§)dx
) = Dx+ X4 C
(X)_ZX+ 7t
“f(0)=0

2

C=0=f(x)=%x+xz
So,f(1)=nzl
Question130

d —_ . —_ . ° o —_ ° .
If 31 = Xz’jz’yﬂ y(1) = 1; then a value of x satisfying y(x) = e is:

[Jan. 9, 2020 (I1)]

Options:
A. Lvze
"2

B. £
V2



C.V2e

D. V3e
Answer: D
Solution:
Solution:
The given differential equation,
dy _ _xy
dx X2+y2
_ dy _ dv
PUty—VX=>dX—V+XdX
dv vx? \4
Then, v+ x=— = =
dx  X®+vx® 142
2
1%dv=—ldx
v X
1 l) ==L
=3 (‘?+V dv - dx
-1/(1 _
=>7(?) +Inv=-lnx+c
2
_X __ oy =Y
= 2y2_ Iny+c [-V—X]

Whenx=1,y=1,then—%=c

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

Questionl131

Let f (x) = (sin(tan™'x) + sin(cot™'x))? -1, | x | >1. IfY = L4 (sin™ (£ (x)))
and y(v3) =, then y(-v3) is equal to:
[Jan. 8, 2020 ()]

Options:

211
A. 3
B. —

c. 2

D.

wid

Answer: B

Solution:

Solution:
dy _1d

s -1
dx EH(SIH f(X))



2y = sin”!f (x) + C = sin”'(sin(2tan"'x)) + C
:2(%) = sin_l(sin(Z?H) ) +C

§—3+C C=0

forx = —V3, 2y = sin_l(sin(_Tzn) ) +0

Question132

Lety = 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

f1-y> J1-x?

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

Hence,y(—% =sin(cos_1 —\/1—5))

=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 (I)]

Options:



A. 1 +log,2
B. 2 +log 2

C. 2e
D. log, 2

Answer: A

Solution:

Solution:
Lete¥ =t
eyﬂ — dt

dx dx
rdtdx—t=e [l _ o = ¢
dx

I.F.=¢/ 713 =g7x

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 + X2y2

+xy% = 0 is:
(where C is a constant of integration)

:[Sep. 06, 2020 (I)]

Options:

AVI+y?+{1+%x% =10 ‘/1+Xz+1)+c
. y T2 9e V1+x%-1
B.{1+y*—V1+x* =10 “+X2+1)+C
' Y T2 9e V1+x%-1
C.V1+y?+{1+x* =1log ¢1+Xz_1)+c
. 2 e\ V1+x2+1
D.V1+y°—V1+x* =liog ‘/1+X2_1)+C
' 2 el V1 +x%+1

Answer: A

Solution:



\/1+x2.\/1+y2=—xyﬁ

V1 +x°
) dx = -] ==

X /1 +y
Let x = tan 0 = d x = sec’0d 6

3

sec’6d0 _ 2y
=>f tan 6 - f2\/1+y2dy

2 2 P —

sin“O + cos“0 2
s>[—————-dO6=—-y1+

sin® . cos?0 / y
=[(tan0 .secO + cosecH)d 6 =—y1 +y2
=secH + log |cosec6 — cotB| = -1 +y2 +C

\/1+x2—1|

dy

21 +x* +log, =—y14+y*+C

241
\/1+x )+C

:\/1+y2+\/1+xz=%loge Tre-1
+x° -

Questionl135

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

dydx + p(x)y = %cosec x, 0 < x < 7, then the function p(x) is equal to:
[Sep. 06, 2020 (I1)]

Options:
A. cotx
B. cosecx
C. secx
D. tanx

Answer: A

Solution:

Solution:

vy = (%x -1 ) cosecx

dy = gcosecx - (gx -1 ) cosecx.cotx
dx m o

= cosecx[Z - (Zx— 1) cotx]

o o

dy _2 = i
:dx rIcosecx yCOtX ......... (i)
It is given that,

dy _2 - _ i
:dx Hcosecx yp(x) ........ (ii)
By comparision of (i) and (ii), we get
p(x) = cotx

Questionl136



If y = y(x) is the solution of the differential equation 524;‘; . % +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 e*
LY = dx
I2 +y I5 +e*

=log, | 2+y]|.log, | 5+e*| =1log,C
= |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 {¥ — Y*¥* -+ 3 =0 is
0g,(y + 3x)

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

Options:

A. x - (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:



Lety+3x =t

dt
=>dydx+3 = ax
Putting these value in given differential equation
dt _ t
dx logt
log t
= te dt=[dx
2
=>(loget) Cs_C

=X — %(ln(y +3x))%=C

Question138

Letf : (0, ) =» (0, ) be a differentiable function such that f(1) = e and
t2f 2(x) — x%F2(t)
L

Iff(x) =1, then xis equal to :
[Sep. 04, 2020 (I1)]

Options:

D.e

Answer: A

Solution:

Solution:
t2f 4(x) — x*F2(t)
t—x
200\ _ 92

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

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

f'(x) _ 1
f—f(x)dx = fxdx
log,f (x) = logx + log,C
=>f(x)=Cx “f(l)=-¢e
=C=¢;s0f(x) =ex

lim =0

t-x

=0

Whenf(x) =1 =ex=x=%

Question139

The solution curve of the differential equation,(1 + e ™ *)(1 + yz)% =vy?,

which passes through the point (0, 1), is :



[Sep. 03, 2020 (I)]

Options:

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

B.y2+1=y(1oge(1+zex) +2)

C.y2= 1+yloge(1'§ex)

1+e_x)
2

D. y2 =1 +y10ge(
Answer: C

Solution:

Solution:

2 X
+1 d
() ay =iz
y e +1

Sy - <= log,
y

ex+1|+c

" Passes through (0,1)
~.c = —log,2

X
~y? =1 = ylog, ( & ;1)

X
=>y2=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:
A2 +vVe
B. 3Ve
C.l4ve
D.

Answer: B

Solution:

Solution:
’dy +xydyx =2ydx+x’dy



xz(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

.'.fd—yY=f {_—1—%+ 1 }dx

X x—1

=>lny=—1nx+§+ln|x—1|+c

~y(2) =e

=21=-n2+1+4+0+C[ loge=1]
~C =1n2

~Iny = —1nx+%+ln|x— 1|+1n2
At x =4,

=>lny(4) = —1n4% +In3+1In2

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

:Y(4)= 1/2

N|W
0]

Questionl41

Let y = y(x) be the solution of the differential equation,2 + sinxy + 1. %
= —cosx,y>0,y(0) =1.Ify(m) = a and% at x = o is 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
y+1 2 +sinx
Integrate both sides,
I dy _f(—cosx)dx
y+1 ° 2+sinx
In|ly+1| =-In|2+sinx| +InC
=2In|y+1|+In|2+sinx| =InC
=In|(y+1)(2+sinx) | =InC

—cosx,y>0




“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 +sinm

=2a=1

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

dy - =

dx X =1 =1 :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,szdy = (2xy + yz)d x, then f ( % ) is equal to
[Sep. 02, 2020 (I1)]

Options:

1
" 1+log,2

1
" 1-1log,2

C.1+log.2

—=1
" 1+log,2

Answer: A

Solution:

Solution:

dy _ 2xy +y*

dx 2X2

It is homogeneous differential equation.

S Puty =vwvx
dv

ﬁv+x—=v+v—ﬁf2d—;’=j
'

dx
dx 2 X

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

y
1

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

Question143

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

d L] — L]
cosx ;T + 2ysinx = sin2x, x € (O, g)



If y(x/ 3) =0, then y(x / 4) is equal to :
[Sep. 05, 2020 (II)]

Options:
A2-V2

B.2+v2

Solution:

Solution:

% + 2ytanx = 2sinx
ILF. = el 2Wnxdx _ qoc2y

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

=Y. sec’x = [2sinx.sec’xdx + C

=>yseczx =2secx+C ...... (i)
Whenx=g,y=o;thenc=—4
. From(i), ysec’x = 2secx — 4

2secx—4 i =
sy=22"r syl = =vV2 -2
sec’x (4)

Questionl44

Let y = y(x) be the solution of the differential
equation,xy —y = x%(xcosx + sinx), x > 0. If y(m) = o, theny" ( 5 ) + y( 5 )

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:



Solution:
dy _y_ x(x cosx + sinx)
dx x

1

-] —dx
I.LF. =e X =

ol L

~Jd (%) = [(xcosx + sinx)d x

:>)—3;=xsinx+C'.'y(n)=H:>C=1

2
Y=XZSinX+x=>y(%) =HZ+%
y = 2xsinx + x°cosx + 1

2
y" = 2sinx — x’sinx =y" %) = 2_%

2 2

(2] u(2] 2oz
Questionl145

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

satisfying y(1) = 1, then y( %) is equal to:
[Jan. 09, 2019 (I)]

Options:

7
A‘@

B.

=

C. 49

p. 13
Answer: C

Solution:

Solution:

i dy = 2
Since, de +2y =X

dy , 2

— + = =
=>dx xy x

2

I1.F.= ef;dx — e21nx — ehrlx2 — X2
Solution of differential equation is:
y.x* = [x.x°dx



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, j; 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(1)=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+§) —f(1))
lim (x) 3
Sf'(x) = wf’(l)
1;((}’;)) - §=>1nf(x) KInx + ¢

f(l)=1=Inl=klnl+c=c=0
:=olnf(x)=k1nx:>f(x)=xk butf(0)=1
=>k=0
f(x)=1
S_Y f(x)=1=y=x+c,yl0)=1=c=1
=2y=x+1
1 3

‘.y(z) +y(%) = T+1+3+1=3

Question147

If%+ 3 y= ,x€(3,3),andy(%)=%,theny(—g) equals:

COSZX COS X



[10 Jan 2019 1]
Options:

A. 6

B.

4
C.—-3

Answer: A

Solution:

Solution:
. dy 3 1
Given, =% + y =
dx  cos’x cos?x

dy
dx

=>f(1 (isgy) = [sec’xd x

:>—%ln|1—3y| =tanx+C ...... (i)

= sec’x(1 — 3y)

y(%) = %( Given)

_1 | _ |= I
:>31n1 4 tan4+C

:—%m?, —C+1=C=-1 —%lnS
~ineq. (i), we get

T1m|1 3y|—tanx 1-1mn3

__m
Put, x = 7
1 _ o 1
=>—§1n|1 —3y| —tan(—z) ~1-2mn3
=—1—1—%m3

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

=In|13 -y| =6=|%—y| =e6=y=%-_|-e6

Question148

The curve amongst the family of curves represented by the differential
equation, (x* - yz)dx + 2xyd y = 0 which passes through (1, 1), is:
[Jan. 10, 2019 (1I)]

Options:
A. a circle with centre on the x-axis.
B. an ellipse with maor axis along the y-axis.

C. a circle with centre on the y-axis.



D. a hyperbola with transverse axis along the x-axis

Answer: A

Solution:

Solution:

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

y’dx — 2xyd y = x*d x

2xydy — yzdx = —x%dx

d (Xyz) = —x%dx

xd (y*) - y’d (x) _
2

—dx
X
2
d (y— = —dx
X
gs
fd ; = —de
2
Y = _x+cC
Since, the above curve passes through the point (1,1)
2
Then 1—=—1+C=>C=2

"1
Now, the curve (1) becomes
y2 = —x* 4+ 2x
sy =—(x—1)*+1
x-1)2+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 - 2I¥ (x > 0) and

4 x’
£(1) # 4. Then ;i xf (1}

4
x-0

[Jan. 10, 2019 (1I)]

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)
dy . (3 )y =
dx * (4X )y =7

3 3 3
I.F. = eI&dx = eZlnx = X(Z)
Solution of differential equation



3 3
y.x4=[7.x4dx+C
3 : 7
y.x4=7. X74 +C =4x4+C
(%)
_3
y=4x+Cx 4

|w

:f(—) ==+Cx4

= lim x. f(—) = lim (4+CXZ) =4

x->0" x- 0"

Questionl150

The solution of the differential equatlon
[Jan. 11, 2019(1)]

Options:
A. Xl =x—
- y

_ l-x+y| _ -
B. —log, | 1524 | = 2(x - 1)

- 1+x-y| _ —
C. —log, 1_X+y’ X+y—2
D. log, | 22 | = 2%y - 1)
Answer: B
Solution:
Solution:
The given differential equation
dy _
ax =(x— y) ........ (1)

Cv= _dy_dt
Letx—y=t=1 ix — dx
=>Q= _dt

dx T dx
Now, from equat|on (1)
[1-84) -

_i2 ﬂ __dt
21—t —dX=>fdx fl—tz

1 t—1
= X_2x11n|t+1 e

_1 1
=>—X = 21n|x—y+1 +cC

* The glven conditiony(1) =1
1 1 _
-1 ——]. |ﬁ +Cc=C= 1
Hence, 2(x — 1) = —In |+~ —X*¥

1—y+x

= (x - y)?, when y(1) =

1, is:



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
4

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'2",x>0

1
[(2+=)ax
X — er+1nx = Xe2)(

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

2% XZ
y(x).e .x=7+c

Given, y(1) = %e'z

5€ €. =§+c=c=0
2 —-2x
X° e
Y(X)—i -
_X —2x
yx) =3

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

© —(1-2x)<0vxe (%1)

y(x) =

Hence, y(x) is decreasing in (% 1 )

Question152

Let y = y(x) be the solution of the differential equation,
x$ +y = xlog x, (x > 1). If 2y(2) = log,4 — 1, then y(e) is equal to :
[Jan. 12, 2019 ()]

Options:



N

ws]
|
N B,

C.

D

|,

D.

Answer: C

Solution:

Solution:
Consider the differential equation,

H X:
dx+x logex
1

[—dx

VIF =e X =x

~yx = [xInxd x

— x_ 1 x

=>xy—1nx.2 jx. dx
2 2

=>xy=X7.1nx—XZ+c

Given, 2y(2) = log 4 — 1
S2y =2In2-1+c
=2ln4d-1=Ind-1+c
i,e.c=0
Xy = X—2lnx— X—2

2 4

1

=1
| >4

X —

N[ M

=>y=

ke o~

=y(e) = % -

ke

Question153

If a curve passes through the point (1,-2) and has slope of the tangent

at any point (x, y) on it as Xz—;zz, then the curve also passes through the
point :
[Jan. 12, 2019 (ID)]

Options:
A. (3,0)

B. (V3, 0)
C.(-1,2)

D. (-v2, 1)
Answer: B

Solution:



Solution:

x2—2y
X

" Slope of the tangent =

LAy X =2y
“dx X
dy 2,
dx+xy X

2,
I.F =elX =¢2nx =2
Solution of equation
y.x* = [x.x°dx

4

X’y = % +C
.. curve passes through point (1,-2)
4
2y = L
(1)*(=2) = 7t C
-9

=>C=—

4
Then, equation of curve
_X_ 9
== 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.y’+2x°+cx* =0
C.y2+2X2+CX3=O
D.y2—2x3+cx2=0
Answer: B

Solution:

Solution:

Given differential equation can be written as,
y’dx —xydy = x°d x

dx —xdy) =xdx =-yd (%) =xdx

X2

:—%.d (%) =dx¢—%()—3;)2=x+cl

N

=2x> + cx* + y* = 0 [Here, ¢ = 2c, ]

Questionl155



Ifcosx%—ysinx=6x, (O<x<%) andy(g) =0, theny(%) is equal

to:
[April. 09, 2019 (1I)]

Options:

2
II
A. 2V3

Answer: C

Solution:

Solution:
cosxd y — (sinx)yd x = 6xd x
=[d(ycosx) = [6xdx =ycosx = 3x* + C .....(1)

Given,y(%) =0
Putting x = % andy =0ineq. (1), we get

1 _31'12 — 1

a0 x (3) =75 +c=cH-
),

So, from(1) ycosx = 3x -3

Now, put x = Iin the above equation,

6
v3 _3n o' _v3y_-3n’_ _ -r’
2 =36 3 2 12 Y7373

Questionl156

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 (11)]

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

Answer: A



Solution:

Solution:
iven Y — 2y
Given aix - )

Integrating both sides, fdy—y = 2jd—f
X

- _2
=In | y| =3 +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)
[ ]
Questionl157

Consider the differential equation, de X + ( X — % ) dy = 0If value ofyis 1

when x = 1, then the value of x for whichy = 2, is :
[April 12, 2019 (I)]

Options:
A2+ \/1—5
B.%—\/l—g
C.2+ \/1_6
D.2-Ve

Answer: B

Solution:

Solution:
Consider the differential equation,

yidx + (x—%)dy=0

dx L) =1

=>dy+(y2 y3

f%dy _l

I.F =eY =eY
1 1

“X.e ¥ = fe_§l3dy +cC
y

Put—l=u=>l2dy=du
y y

1

=sx.e Y=— [ue'du+c =—ue"+e"+c



1
1=2+Ce:c=—l:x= (1+l)_ley
e y e

On puttingy = 2, we getx = 3_ =
2 Ve

Questionl158

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

% = (tanx - y)sec’x, x € ( —2 %) , such that y(0) = Othen y( —%) is equal

to:
[April 10, 2019 (I)]

Options:
Ae—2
1
B.E_e
C.2+1
e
D.1-2
e

Answer: A

Solution:

Solution:

dy 2 2

—= + ysec’x = sec” X tanx

dx y

Given equation is linear differential equation.
IF = efseCZXdX — etanx

>y.eP¥ = [e®¥gec? x tanxd x

Put tanx = u = sec’xdx = du

ye'™™* = [e"ud u =ye™™* = ue" —e" + c
+cC

tanx tanx
—tanx

=ye = (tanx — 1)e
>y = (tanx—1)+c.e
“y(0) =0 (given)=0=—-14+c=>c=1
Hence, solution of differential equation,

y(—%) =-1-1+e=-2+e

Questionl159

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:



Ay(f) +v(-5) =5+
b.y(§)+v(-5) =-v2
c.y(§)-v(-%) =v2
D.y(§) -v(-§) =m-v2
Answer: D

Solution:

Solution:
Given differential equation is,

dy +ytanx = 2x + x*tanx

dx

Here, P = tanx, Q = 2x + x? tan x
tanxd

I.LF. = g/®nxdx _ glnfsecx| _ |secx|

~y(secx) = [(2x + x2 tanx)secxd x

= sztanxsecxd x + [2xsecxd x = x’secx + ¢
Giveny(0)=1=c=1

.y = x* + cosx

Now putx=%andx=_TrI in equation (i),
2
y(%) _EJ“\/Z andy(-3) =5+
s (2] -5[-2) o
gi 2x — sinx
y(%)—g—\}—zandy(—z —%+\/—1§

Question160

The solution of the differential equation x Y+ 2y = x> (x # 0) with

y(1) =1, is:
[April 09, 2019 (I)]

Options:

A.y=%x3+$
B.y=§+$
C y=§+&
D y=§x2+i



Answer: C

Solution:
Solution:
dy , 2, _ = 1( gi
dx + Xy xy(1l) = 1( given)
jzdx
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

<
ﬁyx2 =7 +Cuy(l)=1

“x1=1+4C>C=3
.. Solution becomes.
¥, 3
4 gx?
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

327
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

4y . ( 2x ) _ 1

dx = 11 4x? (1 +x%)?
Since, the above differential equation is a linear differential equation
S LF. = fenx'szdx = ol +x) g 4 ¢2
Then, the solution of the differential equation
=y(1 +x%) = fd—x2+c

1+x

=y(l + x2) =tan x + ¢ ....(1)
If x = 0 theny = 0 (given)
=20=0+c
=2c=0
Then, equation (1) becomes,
=>y(l + xz) = tan"!x




Now put x = 1 in above equation, then

2y=g
ﬁZ( 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
Since, it passes through (0,3)
.0, 9
L=+ = =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
N ﬂ) -9

x\dx a2
Again differentiating w.r.t. x, we get;

2 Xd—y -y
yd7y , dx “dy_
Xd X2 X2 dx
:>ny" + X(yr)z — _y_yr — 0
L]

Question163

The curve satisfying the differential equation, (x* - yz)d x+2xydy =0
and passing through the point (1,1) is



[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
Sdy _y =x
dx 2xy

vi+1 X
After integrating, we get
In|v*+1| =-=In|x|+Inc
Y_z + 1= c
x* X
As curve passes through the point (1, 1),s01+1 =c
=2c=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
sinxg—‘é + ycosx = 4x, x € (0, m). Ify(%) =0, theny(%) is equal to:
[2018]

Options:
A. %rﬂ
B. —gnz
C —%HZ
D. % 2



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

Sy(x) = 2X
sinx

" eq. (2) passes through (% 0)
2

=>0=“7+c
2
:C:—%

Now, put the value of C in (1)
2

Then, ysinx = 2x% — % is the solution

g -(255-5)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 62—1

263

De+1

Answer: A

Solution:

Solution:
When x € [0, 11, then g—‘;; +2y=1oy= % +Ce

e — _l_l—2x
“y(0) = 0=y(x) = 575

2 _e’-1
e ‘= 5
2e

Here ,y(1) = % -

N|+—



When x € [0, 1],then%+2y=0=y=cze_2X
2 2 2
,._y(1)=e2—1=e2—1=2_2= e"—1

_._y(x)(ezT_]-)e—Zx =>y(%) _ 92— 1

Questionl1l66

If (2 +sinx){ + (y + 1) cosx = 0 and y(0) = 1, then y( 4 ) 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 . _
:H(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=14
4
=>y+1=2+sinx
y 2 + sinx
Nowy(Z)=—24 1 =2_,1-1
(2) 2 +sinZ 3 3
2
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]

Options:



1 1
A. (z z)
11
B. (-3.3)
1 1
c. (-3
11
D. (z'z)
Answer: B
Solution:
Solution:
ydx —xdy— 3yd =0
Sdx x50 dx_x_g
dy 31 dy vy
_J‘_d
if=e Yy =e v 1
1
-~ solution is X = [3y.2d
v |3y vy
=X =3y+c
y y

which passes through (1,1)

21=3+c=>c=-2

.. solution becomes =x = 3y -2y
11

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.

[S211N

C. -

ullN

D. -

U1l

Answer: B

Solution:

Solution:
y(l +xy)dx =xdy



xdy —ydx
V2

=>f—d(§)=fxdx

x X

§=7+Casy(1)=—1=>C=

Hence,y = —2% =>f(_71) =%

=xdx

1
2

2 +1

Question169
If f (x) is a differentiable function in the interval ( (0, «©) such that

t—x

f(a) =1 and nmM =1, for each x > O,then f ( %) is equal to:

t-x

[Online April 9, 2016]

Options:

A 23
B. 13

C. 2

p. 3l
Answer: D

Solution:

Solution:
2 2
Let L = lim L&) =X ()
tox t—x
Applying L.H. rule
2
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
t((3)=3x(3) +33 =5+5="05" =15
Questionl170
The solution of the differential equaitong—}; + Isecx = ta;;", where

0 =x <7, and y(0) = 1, is given by :
[Online April 10, 2016]

Options:



Avi=1+ X

secx + tanx

_ X
B.y= secx + tanx
=1 - X
C.y= secx + tanx
2 _ 1 _ X
D.y"=1 secx + tanx
Answer: D
Solution:
Solution:
dy +Lsecx = tanx
dx 2 2y
Zy% + y2 secx = tanx
dy _ dt
Puty? =t = 2y=Y = =~
uty t= ydx dx
% + tsecx = tanx
If = efsecxdx — eIn(secx+tanx) = secx + tanx
%(secx + tanx) + tsecx(secx + tanx)

= tanx(secx + tanx)
[d (t(secx + tanx)) = [tanx(secx + tanx)d x
t(secx + tanx) = secx + tanx — x
X 2 X
t=1-——— =1- —
secx + tanx =Y secx + 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

sydx —xdy - 2y’dy = 0

y2



X
=2d|=) =2d
(5) =2dy
Integrate both the side
X
=>==2y+cC
v y

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. 0O

B. 2

C.1

D. -1
Answer: A

Solution:

Solution:

(x+2)d—Y =x>+4x — 9x # —2
dx

dy _ x? +4x—9

dx X+ 2
2
_X'+4x-9
dy = X+2 dx
2
_ X +4x-9
[dy=1 X+ 2 dx

y=f(x+2—%)dx
1

y=j(x+2)dx—13fx_|_2

dx

X2

y=?+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 —-13log2 +13log2 =0

Questionl73

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



(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 4Y
Given, dX+ (

1

xlogx)y=2

) dx
I.F.=e xlogx = glooloox) — j154x
y.logx = [2logxd x+C
ylogx = 2[xlogx —x] + ¢
Putx=1,y0=-24+c
c=2
Putx =e
yloge = 2e(loge — 1) + ¢
yle)=c=2

Questionl74

If the differential equation representing the family of all circles

touching x -axis at the origin is(x” - yz)d—i = g(x)y, then g(x) equals:

d
[Online April 9, 2014]

Options:

1
B. 2x°

C. 2x

2

D. =x

1
2
Answer: C

Solution:

Solution:
Since family of all circles touching x-axis at the origin



'IU. a)

(0, 0)

S Eqnis (x)? + (y — a)* = a*

where (0, a) is the centre of circle.
=x2+y2+az—2ay=a2
:>x2+y2—2ay= 0..... (1)
Differentiate both side w.r.t 'x', we get

2x +2y9Y _ 2,4 _ ¢

dx dx
dy
X +y+<
= d =a
dy
dx

Put value of ‘a’ in egn (1), we get

d
2, 2 ydy-i-X
X" +y° -2y dy =0

dx
2,dy 2dy _ _
=(x* +y)dX Zyd —-2xy =0
= +y? - 2795 = 2xy

= - )Y = 2xy = gxly

Hence, g(x) = 2x

Questionl75

Let the population of rabbits surviving at time t be governed by the
differential equation 22! p(t) 200.

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 dlfferentlal equation is

dp(t) _ 1
it —2 p(t) —



By separating the variable, we get
dp(t) = %p(t) —200]dt
— dpt)  _ 4¢

fp(t) — 200

Integrate on both the sides,
I d(p(t) _ rdt

lp(t) 200
Let 2p(t) —200=s= dp(t) =ds
d p(t)

So, [ 1
(Ep(t) ~ 200

= [dt

:f%=fdt=210gs=t+c

ﬁzlog(%—zoo) —t+c

t
:% ~ 200 = e2k

Using given condition p(t) = 400 — 300e"/?

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:
ven 4Y _ ¥ y
Given &Y X+¢() ..... (1)

Integrating both sides, we get



fd——f— Slnx+c=[

T R Ty

. _ X .
But, giveny = T ox| is the general solution
sothat§=l=1n|cx = dv
o o[3]
v

Differentiating w.r.t v both sides, we get

(where ¢ being constant of integration)

-
when X =2 i o2 =-(¥)" =- (1) = ()
Question177

If & + ytanx = sin2x and y(0) =

[Online April 19, 2014]
Options:

Al

B.-1

C.-5

D.5

Answer: C

Solution:

Solution:

% +ytanx = sin2x

I.F = eftanXdX - e—logcosx

= secx
Required solution is

y(secx) = [sin2xsecxd x+ ¢
2sinxcosx

y(secx) = [ dx+c
COSX

y(secx) = 2 [sinxd x+ ¢

y(secx) = —2cosxX +C ......... (1)

Giveny(0) =1

S~ putx=0andy =1, we get

1(sec0) = —2cos0+c

=2c=14+2=c=3
. from eqn (1), we have

1, then y(m) is equal to:

ysecx = —2cosx + 3

To find y(mr), put x = win egn (2), we get
y(secn) = —2cosn + 3
y=-2(-1)(-1)+3(-1) =-2-3=-5
Questionl178

The general solution of the differential

equation,sin2x

\/tanx) -y=0,is



[Online April 12, 2014]
Options:

A.yvtanx =x+cC

B. yvVcotx = tanx + ¢
C.yvtanx = cotx +c
D.yVcotx =x+¢C

Answer: D

Solution:

Solution:

Given, sin2x(%—\/tanx) —-y=0

dy _ _ Y | Vianx
or,dX Sinzx+\/tanx

or, % —ycosec2x = vVtanx ...... (1)

Now, integrating factor (I.F) =

ef—cosech
—llogltanx| — -1

or,1.F=e 2 = glogtvtanx)

__1
vtanx

Now, general solution of eq. (1) is written as

y(I .F)=[Q(I .F.Jdx+c

~yvcotx = [vtanx. Vcotxdx + ¢

~yveotx = [1.dx+c¢

syvecotx =x+¢c

= 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

Solution:



Solution:
Statement -1: y2 = *+4ax
1

dy _ 1_,dy, 1
idx_i2a'y:dxmy
Statement - 2: y? = 4ax = 2y9Y = 44

dx
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 g—z = 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 i—i =100 — 12vx
=dP = (100 — 12vx)d x
By integrating _
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:



o @ p
Nl N|w |
N W

o
I
Nojun

Answer: A

Solution:

Solution:

=2y =x+ % + C, which is the equation of the curve since curve passes through the point (2, %)

T _nyl -
..2_2+2+C=>C 1

ve=x+ L
..y—x+x+1

1, ,_-3

whenx=—2,theny=_2.|.__2 =

Question182

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
dy __ vy

dx 2(xy2 - XZ)



By substituting z = yz, we get diff. eqn. as
2

dz _ 27° __z
dx 2(xz-x%) xz-x°

dx _x _ X2 _X[;_Xx] _p (X
NOW'E_Z 22_2[1 z]~F(z)

Hence, statement- 1 is true.

2
Now, y’e™¥ /* = 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 = 4x° 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 + xz)y = 4x3
Answer: D

Solution:

Solution:
Given differential equation is

(1 + xz)% + 2xy = 4x*

2
=>Q+ ( ZX ) = 4X 5
dx 1+x° 1+x
This is linear diff. equation
2X
dx 5
[.F=el+x’ =glool+x) _q 442
.. Solution is
2 4x? 2
y(l+x%) =] s X1 +x°+C
1+x

3
=y(1 +x2)=%+c

= Required curve is
3y(1 + x?) = 4x3("C = 0)

Question1384

Statement 1: The degrees of the differential equations% + y2 = x and

g—j(% + y = sinx are equal.
Statement 2: The degree of a differential equation, when it is a

polynomial equation in derivatives, is the highest positive integral



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 dx +y°=xand P +y =sinx
X

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.1In18
D.In18
Answer: A

Solution:

Solution:
Given differential equation is

apt) _ ¢ 5p(t) — 450

dt
dp(t) _ 1 . _
= it = 2p(t) 450

_dp(t) _ p(t) — 900

dt 2




-2dPM) _ 1900 —
2=l [900 — p(t)]

dp(t) _ _
=>2900 ) dt
Integrate both the side, we get
_ dp(t) _
21560 —pm = f4¢
Let 900 — p(t) =u
=>—dp(t) =du

2fdu—u=fdt=>21nu=t+c ...... Q)
=21In[900 — p(t)]=t+c
Given t = 0, p(0) = 850

21In(50) = ¢
Putting in (i)

ﬁZ[ln(%op(t)) ] =t
t

=900 — p(t) = 50e2
t
=p(t) = 900 — 50e2
letp(tl) =0
tl
0 =900 -50e2 .t =2In18

Question186

. (2 +sinx)dy
Let y(x) be a solution of 7=~ Ty) dx

[Online May 7, 2012]

= cosx. If y(0) = 2,theny ( 5 ) equals

Options:

A.

N|o

B. 2

C.

N[~

D.3

Answer: C

Solution:

Solution:
Given differential equation is
(2+sinx) dy
(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 =

= COSX

Jw

2



Now, y(%) can be found as

_3 . II _9
1+y—§(2+sm§) ﬁ1+y—§

N

=y=

Hence,y(g) =%

Question187

The integrating factor of the differential equation(x* — 1)% + 2xy = x is
[Online May 26, 2012]

Options:

A, 1

x2 =1

B.x*—-1

C X2_1

D. =X

Answer: B

Solution:

Solution:

Given differential equation is (x* — 1)% + 2xy =X

dx  x2-1° |
This is in linear form.

4y, 2x y = X

Integrating factor = [ 2x dx = fg wheret=x*-1
ex“—1 e t

— elogt — X2 -1
Hence, required integrating factor = xt -1

Question188

The general solution of the differential equation % + %y =x’is
[Online May 19, 2012]

Options:

2
— Ay 3 _ X
A.y =cx 1

2

= o3 X
B.y=cx 1
2, %
C.y=cx +35



3
D.y=cx_2+X§

Answer: D

Solution:

Solution:

Given differential equation is
dy . 2, _ ¢

Ix + ” Yy =X

This is of the linear form.

.'.F’:z,Q:X2
X

[—dx 2
I.F=eXx =glo% =y
Solution is

5
2 _ o2 2 _X
y.x—fx.xdx+c—§+c
3

=X -2
y=7% tcx

Question1389

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
_v=9yx

Y -y= olX(X X)

Y
M
B0,y - xayide)

> X
v Alx - y)dyidx), D)



- = —

X -intercept X 1 5/ 1
_. el — ——

Y -intercept y ] X3

Since P is mid-point of A and B
-y - _xdy _
X iy 2x andy ax 2y

A —xdy _
= x and ax y

dy
dx
Sdx _ _dy
X y
Iny = -lnx+1nc
C
y= X
Since the above line passes through the point (2,3) .
C=0

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

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 ?
A1 -5

k(T —t)?
B.I — s

C.e T

2 1
D.T %

Answer: A

Solution:

Solution:
dvi) _ _
I - 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)

+&T2-21?) =1 - K2

V(T)=1 5 5



Question191

If % =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:

dy _ dy _
dx—y+3:>fy+3—fdx
=2ln|y+3| =x+c

Giveny(0) =2, . Inb=c

=2ln|y+3| =x+1nb
Putx=In2,thenln|y+ 3| =1n2+1n5
=ln|y+3| =In10
2y+3==x10=>y=7,—-13

Question192

Consider the differential equation yzd X + ( X — § ) dy=0.Ify(1) =1,

then x is given by:
[2011RS]

Options:

Answer: C

Solution:



dx | x 1
_—t = = =
dy "2
It is linear differential eqn.
f%dy _l

I.F.=eVY =e VY

1 1
Sox.e Y=fi3e ydy

y

Let =L = ¢

y
sldy=d
Sdy=dt
y

1 1

=] = —[te'dt=e"—te' = ¢ Y+%e Y+c

1 1 1

=>xe_§=e Y+%e Y+c
=>x=1+%+c.e”y
Giveny(l) =1

S.C=—=

e

sx=1+1-1 elly
y e

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
dx
14y _leny= (i
yzdx y

=ytanx — y2 secx

Putting in (i)

—ﬂ —ttanx = —secx
dx

dt

=— 4+ (tanx)t = secx
dx
tanxd
ILF. = g/tanxdx _ gloglsecx] — gaoy

Solution : tsecx = [secxsecxd x

:%secx =tanx+c



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. y.yll — (y/)z
D.y = y2

Answer: C

Solution:

Solution:

We havey = c,e”

Differentiate it w.r. to x

=y = cl<:2eCZX =C,y

:% = ¢, Differentiate it w.r. to x
n 4 2

LYy —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:

Let the centre of the circle be (h, 2)
. Equation of circle is



(x—h)?+(y-2)*=25
Differentiating with respect to x, we get

- —o)dy o
20x—h)+2(y - 2)35 =0

d
=x—h= —(y—2)d—§
Substituting in equation (1) we get
(v-27 (L) 4y -2 =25
dx
=(y —2)%(y)* = 25 - (y - 2)°

Question196

The solution of the differential equation

y(1) = 1 is
[2008]
Options:

A y=Inx+x
B.y = xlnx + x*
1)

C.y =xe*~

D.y =xlnx+x

Answer: D

Solution:

Solution:

dy _x+y _ 41,V

dx X X

It is homogeneous differential eqn.
ing v = dy _ dv

Putting y = vx and ax —v+xdX

dv _ dx _
Wegetv+xﬁ =14+v=] " =[dv
=»>v=Inx+c=y=xInx+cx

Asy(l) =1
..c=1Sosolutionisy =xInx +x

Questionl197

dy
dy

X+y
X

satisfying the condition

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"+ 2xyﬁ

B. y2 =x* — 2xy%



2 _ 2 dy
C.x"=y + Xy gy

D.x*=y +3xydy

Answer: A

Solution:

Solution:

General equation of circles passing through origin and having their centres on the x -axis is
x> +y +2gx=0 ... (i)

On differentiating w.r.t x, we get

2X+2y-%+29=0=>g=—(x+y%)
Putting in (i)
derea{-(ssdt] } o

dy

=>x2+y2—2x2—2xdX

.y=0
dy

y = x* +2xyd

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

= _dXy _
Y-y= dy(X X)
Coordinate of G at X axis is (X, 0) (let)

0- =_W(X_X)
dy _x _
“Yax X —x
ﬁX=x+y%

". Co-ordinate ofG(x+ydy O)

Given distance of G from origin = twice of the abscissa of P
" distance cannot be —ve, therefore abscissa x should be +ve
dy dy

=X

X+yd dx

= 2Xx = y—*



=ydy =xdx
A

On Integrating, we have 5 5 1

=x? —y* = -2¢,
.. the curve is a hyperbola

Question199

The differential equation whose solution is Ax® + By2 =

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 ......(I)
Differentiate w.r. to x
AX+Bygy =0 ......(ii)
Again differentiate w.r. to x

A+Bygy+B( ) =0 ......i0)
From (i )and (iii)
dy _
{ By— ( } +By—- Ix -

Dividing both sides by —B, we get
2

Ay ¢ (dv)?_,dy _
Xydx2+x(dx ydx 0

Therefore order 2 and degree 1.

Question200

The differential equation representing the family of

1 where A and B

curvesy2 = 2c¢(x + Vc), where c > 0, is a parameter, is of order and

degree as follows:
[2005]

Options:
A. order 1, degree 2

B. order 1, degree 1



C. order 1, degree 3
D. order 2, degree 2

Answer: C

Solution:

Solution:

v = 2¢c(x + VC) ... (i)Differentite it w.r. to x
2yy' = 2c.loryy =c........ (ii)

[On putting value of ¢ from (ii) in (i)]

=y = 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(¥) = CcX

D.log(%) cy

Answer: C

Solution:

Solution:

)gi_y =y(logy —logx + 1)

dy y(log( )+1)

Puty—vx

% +}§—}Z:>V+% =v(logv+1)
T V109V I = 1T
Putlogv =1z

tdv=dz-yiz = dx

Inz=Inx+Inc

x=cxorlogv=cxorlog(%) = CX.




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* —y2)y = 2xy
D. 2(x* — yz)y’ = Xy
Answer: C

Solution:

Solution:

Differentiate w.r. to x
2x +2y9Y _2a4Y _ g op = XY
dx dx

,

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 + x’y)dy = 0 is
[2004]

Options:

A.logy = Cx

B. —Xiy +logy=C
C. Xiy +logy =C
D—%=C

Answer: B

Solution:

Solution:

ydx + (x +x’y)dy =0

Sdx_ x o dx  x_ o
dy vy dy 'y

It is Bernoulli form. Divide by x*

2



I .Fee ¥ =elovoy!
. Solution is t(y™!) = [ (y Hdy + C

= — __10 +( =>10 ___(

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 + yz) +(x- etan_ly) dy
[2003]
Options:

-1
A. xe?® Y =

B. (x — 2) = ke®™" ¥
C. 2xe™@ ¥ = g2’y 4 )¢

-1
D.xe®™ Y =tan"ly +k



Answer: C

Solution:

Solution:
2 _ tanfly ﬂ -
1+v)+(x—e )dX 0

-1
tan 'y
:dx X _ e

dy " (1+y) (1+y9)
It is form of linear differential equation.

1
I 5 dy tan~
I.F=e(l+y) =e*V
- tanfly
x(eten™y) = f—f 2etan 1ydy
_ 2tan71y 2x
x(e V) = & +C | v[ePdx = eT

-1 -1
-'-2X8tan V — eZtan y+ k

Question206

|
S
‘Q
w
<

2/3
The order and degree of the differential equation ( 1+ 3% )

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

2 3 3
:(1+3%) =16(%
X

Order = 3, degree 3

Question207

The solution of the equation —2§ = e X

[2002] )

Qe

w



Options:

—2x

e
A =

—-2x

B. e4 +cx+d

C. %e_zx +cx? +d

D. }Ie_‘h‘ +cx+d

Answer: B

Solution:

dzy — e_z

132 *. on integration —* =
X

Again integrate we gety =




