Differential Equations

Question1

General solution of the differential equation % + ytanx = secx is

KCET 2025

Options:

A.ysecx =tanz +c
B.ytanz =secx +c
C.cosecx = ytanzx + ¢
D.zsecx =tany+c
Answer: A

Solution:

LA (tanz)y = secz

dx .

I-F=e )t — g-log.cosz _ go g
y-secr = /sec2 xdz

ysecxr = tanx + ¢

Question2

If'a'and'b' are the order and degree respectively of the
2 3
differentiable equation. ( dy ) - (ﬂ) +z*=0,thena — b=

dx? dz

KCET 2025
Options:
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Al
B.2
C.-1
D.0

Answer: D
Solution:

2
Here the highest derivative is % so the order a = 2. The equation is a polynomial in derivatives and the
. o 2\ 2
highest derivative appears as (%) , so the degree b = 2. Hence

a—b=2-2=0.

Answer: 0.

Question3

The solution of e%/% = 2 + 1, y(0) = 3 is

KCET 2024

Options:

Aly—2=xzxloge —x
By—z—-3==zlogzx
Cy—z—3=(x+1)log(z+1)
D.y+xz—3=(x+1)log(z+1)
Answer: D

Solution:

dy
el =+ 1
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dy = log(z + 1)

N 7 / g(z + 1)do
- y=e /sc—l—l

1
= =zl 1)—-[1-d d
y=zxlog(xz +1) / m+/1+m T

= y==zlogz+1)—z+log(z+1)+C
= y=(x+1)log(z+1)—2+C

Now, y(0) = 3
3=04+C=C=3
Hence,y = (x +1)log(z +1) —x +3

y+z—3=(x+1)log(z+1)

Question4

The family of curves whose x and y intercepts of a tangent at any
point are respectively double the = and y coordinates of that point is

KCET 2024
Options:
Azy=C
B.z?2+4y*=C
C.z2—y>=0C
D.£=C

Answer: A

Solution:

Let the point on the curve be (h, k).

According to the question, the equation of the tangent will be
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On integrating both sides, we get
dy _ dz
w=—I%

Iny=—Inz+InC

Y

lny:ln%

— C

4

xy="C

Questions

If a curve passes through the point (1,1) and at any point (x,y) on
the curve, the product of the slope of its tangent and = coordinate of
the point is equal to the y coordinate of the point, then the curve also
passes through the point

KCET 2023
Options:

A. (3,0)
B.(-1,2)

C. (v/3,0)

D. (2,2)
Answer: D

Solution:
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Let the equation of the curve by y = f(z) and curve passes through the point (1,1), So, f(1) = 1 Also, we
know that at any point (z, y) on the curve, the product of the slope of its tangent and x co-ordinate of the
point is equal to the y co-ordinate of the point.

dy

Yy
T dx
zy =y

On integrating both sides w.r.t. z, we get

Inly| = |In|z | €
y = kx, where k = e°

Now, we can use the fact that the curve passes through the point (1, 1) to find the value of k.
=1=k1) k=1
Therefore, the equation of the curve is y = «

Substituting the value of  and y from the given option, we find that the curve passes through the point (2, 2)

Question6

The degree of the differential equation

2 2
14 (§) + (55) = /55 +1is

KCET 2023
Options:

A.3

B. 1

C.2

D. 6

Answer: D

Solution:

Given.
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2 N
1+(%) +<%) =/ LL

On cubic both sides, we get

dy2
1 —
- +(M>

3
d2y 6
— 3
+(dﬁ> i

- 3
dy 2 d2y 2 d2y
1 = — = —=+1
+(da:) +<d:c2 dw2+

dy 2 d2y 2 d2y
1 — —_— = —4+1
+<dm> +<d:c2> dm2+

So, degree of the differential equation is 6 .

Question7

If G4 + 2 = 2% then 2y(2) — y(1) =

KCET 2022
Options:

A
B. &
C. 2
D. &
Answer: B
Solution:
posor

On comparing to % + P(z)y = Q(x)
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P(z) = =, Q) = 2°

IF:edem:ef%d:v:elnm:m

y- (IF) = / Q(z)(IF)dz + C

4
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Question8

The solution of the differential equation % = (z +1y)?is

KCET 2022

Options:

B.tan l(z+y) =0
C.cot Hz+y)=C
D.cot H(z+y)=z+C
Answer: A

Solution:

Let a:—l—y:tél—i—g—z: di

dz

Eq. (i) can be written as
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_ —1=t2
dz

dt dt
= —=t’4+1=
dx 241

dt
:>/t2+1 :/dx:>tan1t::12+0

= tan Yz +y)=z+C

=dx

Question9

If y(z) is the solution of differential equation

T logw% + y = 2z log x, y(e) is equal to

KCET 2022
Options:

A.e

B. 0

C.2

D. 2e

Answer: C

Solution:

d d
:clog:cd—y—i-y: 2zlogz = 2 + Y
x

=2
der xlogzx

IF — ef @dm _ elog(log:t) =logz

y(logz) = /(2)(10g z)-de+C
= ylogm:2/logacda:—i—0
= ylogz =2[zlogz —z|+C ... (»)
Putting x = 1, we get
y-0=2[1x0-1+C=C=2

Putting C' = 2 in Eq. (i), we get
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ylogz = 2[zlogz — x] + 2

At z=e=y-1=2ex1—e€)+2

y=04+2=2
y(e) =2
Question10

The sum of the degree and order of the differential equation
(1+9)" = y2is

KCET 2022
Options:

A. 4

B. 6

C.5

D.7

Answer: C

Solution:

(1+)" =9,

= [(1 + y%)z/g} )= (1) =
Here, highest derivative is ys.

Therefore, order is 2 and power of ys is 3.

So, the degree is 3.

Hence, required sum =2+ 3 =5
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Questionll

Solution of differential equating xdy — ydxz = 0 represents

KCET 2021

Options:

A. A rectangular hyperbola.

B. Parabola whose vertex is at origin.
C. Straight line passing through origin.
D. A circle whose centre is origin.

Answer: C
Solution:

Given, zdy = ydz

= idy = %dw
Integrating both sides,

1 1
/—dy:/—dw.
Y x

= logy =logz +logc

= y = zc which is the equation of line passing through origin.

Question12

. d 1
The number of solutions of d—z — Yt

KCET 2021
Options:

A. three

rz—1?

when y(1) = 2 is
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B. one
C. infinite
D. two
Answer: B

Solution:

dy y+1
dr z-—1

1
de = ——dy

=
z—1 y+1

Integrating both sides,

/x—l w_/y+1 Y

= loglz — 1| =log|y+ 1] + logC
= (z-1)=cly+1)

As,

y(1) =2

0=c(3)

c=0

Hence,z —1=0o0rx =1

The given differential equation has only one solution.

Question13

The order of the differential equation obtained by eliminating
arbitrary constants in the family of curves ¢,y = (co + c3)e* ™ is

KCET 2020
Options:

Al

B.2

C.3
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D. 4

Answer: A

Solution:

We have, c1y = (c2 + c3)e*

Cy+cC
= y:< 2c 3)604-695
1

c +c3
C1

e

= y=ce” where c =

Taking log on both sides, we get

logy = log (ce®)
= logy =logc+ xloge
= logy =logc+

On differentiating w.r.t. z, we get

Question14

The general solution of the differential equation
z2dy — 2zxydx = z* cos zdzx is

KCET 2020

Options:

2 2

A.y==z"sinz + cx

2

B.y=z*sinxz +c

C.y =sinz + cz?
2

D.y=cosx + cx

Answer: A
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Solution:

We have,

z2dy — 2zyde = z* cos zdx

= ﬁ — Ey:;1:2cosm
de =

Comparing with % +Py=0@Q

Where P = —2 and Q = % cos .

=2 - IO(L)
IF:efzdm:e 2logm:egz2 :;_2

.. The solution of the given differential

y-IF = [(Q xIF)dz + ¢

= yx = = [(z%cosz) ()dz +c
= 2 = [cosz+c

= 4 =sinz +c

= y = x?sinz + cx?
Question15

The curve passing through the point (1, 2) given that the slope of the
tangent at any point (x,y) is 37"’" represents

KCET 2020
Options:

A. Circle

B. Parabola

C. Ellipse

D. Hyperbola

Answer: D

Solution:
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We have,

dy 3z
de vy
= /ydy:/3wd:c
2 2
y _3.% i
= 5 =3 5 +C ...(1)

Since, Eq (i) passing through point (1, 2)

4 3
~— 201
5 2()—Fc
3
_9_2°2
€ 2

. 2 2
. Equation of curve, £ = 3 4 2

:>y2:3a:2—|—1:>y2—3m2:1
y? 22
1

W avee

Which represents a Hyperbola.

Questionl6

The integrating factor of the differential equation
(2z + 3y*)dy = ydz(y > 0) is

KCET 2019
Options:

A L

Answer: C
Solution:
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We have differential equation,
(2z + 3y®)dy = ydz,y > 0

dx
y— =2z +3y" = — — — =3y
dy
Which is linear differential equation in the form of ‘;—z + Px = Q.

) L
I.F=elPly — oJ T — o—2logy _ elog(@ﬂ) = #

Question17

The equation of the curve passing through the point (1, 1) such that
the slope of the tangent at any point (z, y) is equal to the product of
its co-ordinates is

KCET 2019
Options:

A 2logy=x>—1
B.2logz = 9% — 1
C.2logz =y>+1
D.2logy =22 +1
Answer: A

Solution:

According to the question, slope of tangent at any point (z, y) = product of its co-ordinates

d d

dr Y Y
22
= logy:7+0 (1)

Eq. (i) passing through (1, 1)
10g1:%+(3’:>0:—%
.. required equation of curves is
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logy=% — 3 = 2logy=2*—1

Question18

The order of the differential equation y = C1e“2™ + C3e%7 is

KCET 2019
Options:

A.3

B. 1

C.4

D.2

Answer: B

Solution:

We have, y = C1e%21® 4 C3eCi7®

= y=C1e%e® + C3e%e®* =y=A-e"+ B-¢€”
(Here, A = 01602, B = 03604)

= y = (A+ B)e® = Ce” (Here, A+ B=C)

Here, number of arbitrary constant is one so, order of the differential equation is one.

Question19

The degree and the order of the differential equation

2
% — \3’/ 1+ (Z—z) respectively are

KCET 2018
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Options:

A.2and 3
B. 3 and 2
C.2and 2
D. 3 and 3

Answer: B

Solution:

To find the degree and the order of the differential equation, consider the given equation:

Py _ 3 dy \ 2
w—\/H(z)

To simplify the equation, cube both sides:

&y \? dy \ 2
(8)' -1+ (#)
Now, identify the order and degree of the equation. The order is determined by the highest derivative

d2y

o7 Therefore, the order is 2.

present, which in this case is

The degree is determined by the power of the highest derivative after the equation has been expressed in
2
polynomial form (if possible). Since the highest power of 3—;; in this equation is 3, the degree is 3.

Thus, the differential equation has a degree of 3 and an order of 2.

Question20

The solution of the differential equation ¥ _y=3 represents

dx
a family of

KCET 2018

Options:
A. straight lines

B. circles

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



C. parabolas
D. ellipses

Answer: A

Solution:

To solve the differential equation x5 d — y = 3, we start by rewriting it:

dy _y_3

Rearrange the terms to isolate the derivatives:
zdy = (y+ 3) dx
Separate variables to integrate both sides:

dy dx

y+3 T

Now, integrate both sides:

f y+3 f a

After integration, we have:

log(y + 3) = logz + logc

This can be rewritten as:

log(y + 3) = log(cz)
Exponentiating both sides, we find:
y+3=cz

This equation, y = cx — 3, represents a family of straight lines.

Question21

The integrating factor of + Yy = ﬂ is
KCET 2018

Options:

A. ze”®

B. zel/®
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x

C. &=

X

X
D. e
Answer: C

Solution:

To solve for the integrating factor, we start with the differential equation:

dy 14y
7w TY=

By manipulating the equation, it can be rewritten as:
Subtract £ from both sides:

Qy ¥y _ 1
dw+y_w_$

Rearrange to:

d 1y, — 1
@t -2)y=12

In this form, we identify:

p=1-1

Q=1
Next, we find the integrating factor (L.F.), given by:

LF. = ¢/ Pdz
Calculate the integral of P:
[Pdz=[(1-21)dz= [ldz— [tdz=z—logz

Substituting back into the expression for the integrating factor:

_ (z—logz) __ _€e* __ e¥
IF—G( )—?Og—z— p

Thus, the integrating factor is <.
T

Question22

General solution of differential equations

d .
Z +y=1y#1)is
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KCET 2017
Options:
1|
B.log|ll—y|l=2+C
Clog|ll+yl=z+C
1|
Answer: A
Solution:

We have,

dy +y:1
d
7ydy:da:

=
On integrating both the sides, we have

J o[

= —logll—yl=2z+C

= log

1
| = C
1—y‘ T+

Question23
W\’ &
The degree of the differential equation [1 + (%) ] — %Y is

KCET 2017
Options:

A.3
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B.2
C.1
D. 4
Answer: C

Solution:

We have,

dy 2] d*y
1+(%> = &r

. d%y .
Since, power of d—;; isl.

.. Degree of the given differential equation is 1 .

Question24

The integrating factor of the differential equation

m-%+2y:w2is(w7€0)

KCET 2017
Options:

Az

B. log ||

C. z?

D. elogz
Answer: C

Solution:

To solve the differential equation, we start with:
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This is a linear differential equation, and to solve it, we need to find the integrating factor. The integrating
factor, u(z), is given by:

ule) =el =%

Calculating the integral, we get:

M(w) — eZlogw

Using the properties of logarithms and exponents:

2
e2logm — elogz — 332

Thus, the integrating factor is x>.
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