Differential Equations

Questionl

The substitution required to reduce the differential equation
t’dz + (z? — tz + t?)dt = 0 to a differential equation which can be

solved by variables separable method is

TG EAPCET 2025 (Online) 2nd May Evening Shift

Options:

ax +bt =27
C.

V = tz?

D.

z =tV?

Answer: A

Solution:

Given, t*dz + (2* — tz + ¢*)dt = 0
= 4 v

dz T m—tzt?

On puttingt = Vz
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Which can be solve by variables separable method.

Question2

The equation which represents the system of parabolas whose axis is
parallel to Y-axis satisfies the differential equation.
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Options:
A.

d3

=0
B.

dy d*y

@ TR T TTY

— + zy = 4ax

dy .2
e +xry==x

Answer: A
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Solution:

Equation of parabola with its axis parallel to the Y-axis.

y=ax’+bxr+ca#0

dy d*y B
= Iz =2ar + b= 12 = 2a
d?y
7 d
Question3

Ifcosz 3 =ysinz — 1,z # (2n + 1)Z,n € Z is the differential
equation corresponding to the curve y = f(x) and f(0) = 1, then

f(z)
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Options:

A.

(1—z)seca

B.

(1-z)cosa

C.
T+ cosw
D.
T +secx

Answer: A
Solution:

. dy .
Given, cosz 55 = ysinz — 1,

™

z# (2n+1) 5
dy ysinz 1

,nez

dz cos T Ccos T
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=ytanx —secx

= i —ytanx = —secx
dx

This is in the form % + P(z)y = Q(z),
where, P(z) = —tanz and Q(z) = —secz

IF = efP(z)d:c — ef—tanxdx

_ eln\cosac[ _ ‘COSCU‘

So, the general solution is
y- IF :/A(m)- IF de + C
Yy-cosx = /—secx -cosxdx + C

:—/d:c+C:—a:+C

—z+C
cos T

:y:
Given, f(0) =1
= y=1landx =0

_ =04+C
So, 1= cos(0)

=1=C

—z+1

So,y=—=(1—=x)secx

Questiond

The general solution of the differential equation

2dx + dy = (6zy + 4o — 3y)dz is
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Options:

A.

2log 2z — 1] =3y* +4y+ C
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B.

log |3y + 2| = 322 — 3z + C
C.
log|3y+2|=22—z+C
D.

log |2z — 1| = 3y* — 4y + C
Answer: B

Solution:

Given, differential equation

2dz + dy = (6zy + 4= — 3y)dz
= dy= (6zy+ 4z — 3y — 2)dz

d
= Y Gay+ 4z —3y—2
dx
d
= —yzﬁxy+4w—2—3y
dx
= 2z(3y+2)—13y+2)
= (By+2)(2z-1)
dy
= =dz(2z — 1
3y+2 z(22 )

Integrating to both sides w.r.t z, we get

/ 3yd—?i2 = /(29: —1)dz

1 22°
=>§10g|3y+2|=%—m+01

1
= glog|3y+2|:m2—w+6’1

= log |3y + 2| = 3z — 3z + 3C,
=32* -3z +C

(where C = 3C})

So, log |3y + 2| = 322 — 3z + C
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Question5

If the equation of the curve which passes through the point (1,1)

2x—5y+3

satisfies the differential equation % = Baoy-3°

that curve is
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Options:

Az?+5zy—y*+3c—-3y—5=0

B.z? +5zy —y* + 3z +3y— 11 =0
C.z>—bzy—1y*—3z—3y+11=0
D.z?-bzy—y*+3z+3y—1=0

Answer: D

Solution:

Put,z = X+ h

andy=Y + K

dy _ 4y _ 2(X+h)-5(Y+K)+3
dz — dX = 5(X+h)+2(Y+K)-3

dY _ 2X-5Y+2h—5K+3
dX ~— BXt2Y+{bht2K—3

It is Homogeneous differential equation if

2h—5K+3=0
5h+2K —-3=0

h  -K 1
15—-6 —-6-15 4+25

h K 1
9 21 29
9 21
= h—2—9andK—2—9

dYy 2X-5Y
dX ~ 5X +2Y

PutY =vX
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v _ 2-5
v+ X% = 5

v, _ v
= =v+ X%

dX

2
Xﬂ _ 2-5v v = 2—5v—5v—2w
dX

T 5+20 5-+2v
v _ 2-100-202 o (45u-l)
dax 20+5 - 2v+H

[ Fide = [-%F

In(v’+5v—1) =—2InX +InC
In (1)2—1—51)— 1) +InX?2=InC

w2(v2—|—51;—1):C'

Y245XY —X2)

XZ( e :C

Y24+5XY —X2=C

1 _
2> (64 + 800 — 400) = C

_ 464 _ 16
0_292_29

Equation of curve is

- B) 456~ 4)
- 3) - (- 5)' -

P - Zysoy- Sy B+ 8] - [0+ oLz -
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=y’ — 22+ 5zy+ =z

( 105 18) ( 42 45> 441 + 945 — 81 464
— y —_—— e — pu

59 T 29 29?2

1305 _ 464

= ¥ — 2?4 bay — 29:v—29y+ S = 9

= ? — 22 + by — 2933— ggy %:0
= Yy —m2+5:1:y——m——y—|—1—0

=2 - — 5a:y+ x+§ —1=0

22 —5ry— 1y +3x+3y—1=0

292

Question6

The general solution of the differential equation
(65(:2 — 2xy — 18z + 3y)d:c — (:1:2 — 33:) dy = 0 is

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

A 223 — 2%y — 922+ 3zy +C =0

B. 423 — 22%y — 622+ 6zy + C =0
C.222—4zy—1P—z+3y+C=0
D.32% +5xy — 2y —4x —2y+C =0
Answer: A

Solution:

(6:[32 — 2zy — 18z + 3y)d:1: — (zc2 — 3w) dy=20
M(z,y) = 622 — 2zy — 18z + 3y

On differentiate M with respect to y, whe
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oM

. diy [62° — 22y — 18z + 3y]

=2z +3

N(z,y) = — (mz — 3z)
On differentiate N with respect to z, we get

%_JX = d%[— (2% —3z)] = —(2z — 3)

So oM _ ON

> By — Oz

The two sites have been shown to be equivalent the equation is an identity any the differential equation is
event. Now, let % = M(z,y), then integrate with respect to zn, heat y as constant as follows

% = [ (62% — 2zy — 18z + 3y) Oz

F=2a%— ¥ 922 4 3qy + H(y)
i
To solve for H(g), let % = N(z,y)

Then, differentiate of with respect to y, heat x as constant as follows.

of . 2 3H(y)
= —z2+ 3z + OH(y)
Oy

On using Eq. (i1), we get

0H (y)
—z2 4 3z + By = —(:1:2—3a:)

0H (y)

3y = =

2%+ 3z +

0H(y)
dy

=0

Now, integrate the above term as [0H (y) = 0

On substitute H(y) = 0 in the Eq. (i), we get

.. We can equate of to C, we get 22® — 2%y — 9% + 32y = C
Hence, the general solution of the given differential equation is

223 — 2%y — 922 4+ 3zy +c =0
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Question7

The order and degree of the differential equation

1
% = (% + 2) 4 Z—Z’ + 5 are respectively

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A. 2,1

B.2,4

C.2,2

D. 23

Answer: C

Solution:

To determine the order and degree of the differential equation, let's start with the given expression:
d & T, @
v o ] 2 Y
re (m + 2) + & O
Rearrange the terms to isolate the square root:

1
dy [y 3
[E T da? _5] - (d:ﬂ2 +2>

Square both sides to eliminate the square root:

2
dy d>y _dXy
[E_W_5 =g 2

2
Now, we have a polynomial in derivatives. The highest order derivative in this equation is %, indicating that

the order of the differential equation is 2. Since the equation is a polynomial in terms of its highest derivative
with the degree being that of the highest exponent applied to the derivative, and here the highest power is 2
(after squaring), the degree of the differential equation is also 2.

Therefore, the order and the degree of the differential equation are both 2.
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Question8

If y = sinxz + A cos z is general solution of fl—':f/ + f(z)y = sec z, then
an integrating factor of the differential equation is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.sec

B. tan z

C.cosz

D. sin

Answer: A

Solution:

Given the equation y = sin x + A cos «, differentiate both sides with respect to x:

Substitute A = % into the equation.

Differentiate:
dy y—sinz .
ar — COS T — (W) s
Simplify:
dy sin’z

4y —Cosx —ytanx +

Further simplification leads to:

cos?z+sin’z
cosz

dy _
a2, T ytanx =
Since cos?x + sin® z = 1, rewrite it as:
4y +ytanxz =secx

dx Yy

Thus, the integrating factor is:

eftanx dz _ clog(secz) — gac

So, the integrating factor of the differential equation is sec x.
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Question9

If A and B are arbitrary constants, then the
differential equation having y = Ae * + Bcosz as
its general solution is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

dy
dx

A. (sinm—cosm)% + 2cosx (sinz + cosz)y =0

B. (cosx — sinm)% + ZCosm% + (sinx 4+ cosz)y = 0

C. (cosz + sin:c)% + 2Sinw% — (sinx —cosz)y =0
D. (cosz — sinm)% — 2sinmg—g + (cosz + sinz)y = 0
Answer: B

Solution:

We have,

y=Ae *+ Bcosz

On differentiating w.r.t. , we get

y =—Ae*— Bsinz

On differentiating w.r.t. , we get

y' = Ae™* — Bcosz

On adding in Egs (ii) and (iii), we get
y"+ 1y = —B(cosz + sin z)

1 /

R

cos z+sinx

On adding in Egs, (i) and (iii), we get
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Y +y=2Ae""

I
e TA = y;—y

—y cosz—y/ cosz
cos z+sinx

=y=4E 4

= 2y(cosz + sinz) =y’ cosz + 3/’ sin z+

ycosz + ysinx — 2y cosxz — 2y cosx

= 2y(cosz +sinz) = y’(sinx — cosz) +y
(cosz + sinz) — 2y cosz

= 1/'(sinz — cosz) — y(cos z + sin z)

—2y/ cosz =0

n_ dy g dy
Replace y' = =5,y = 4

2
. (sinz —cosw)% - 2cosw% —y
(cosz +sinz) =0
2

o\ d d
= (cosz —sinz) % + 2cosz gt +y

(cosz +sinz) =0

Question10

The general solution of the differential equation
% n sin(2z+y) +2=0is

cos @
TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. (secz + tan x)[cosec(2z + y) — cot(2x + y)] = ¢
B.sin(2z + y) cosx = ¢

C.cos(2z +y)sinz = c
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D. (cosec z — cot z)(sec(2z + y) — tan(2z + y)) = c

Answer: A
Solution:

Given,ﬂ+w+2zﬂ

dz Ccos T

Let2z +y=1u
dy  du dy _ du
24+ % Tl T A — d 2

= L2

sin(u)
cosz

+2=0

du sinu
= dug osinw g

Cos T

By variable seperable

du dx
= sinu — cosz
= [cosecudu = — [seczdzx

= log(cosec u — cot u)
= —log(secz + tanz) + log C
= log(cosec u — cot u)
+ log(secz + tanz) = log C
= (cosecu — cot u)(secx + tanz) = C
= [cosec(2z + y) — cot(2z + y)]

[secz + tanz] = C,

Questionll

The general solution of the differential equation
(92 — 3y +5)dy = (3z —y+ 1)dz is

TG EAPCET 2024 (Online) 9th May Evening Shift

Ontions:
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A.x—3y—log|l2z —4y+ 7| =C
B.4z — 12y — log |12z — 4y + 7| = C
C.4x — 12y +log |6z — 2y + 7| =C
D.2z — 6y + log |12z — 4y + 7| = C
Answer: B

Solution:

Given,
(9z — 3y +5)dy = 3z —y+ 1)dz

dy 3z—-y+1
dz 9z —3y+5

Let 3z—y=V

dy  dV
= 33— =&

N

= (é_;/ =3 - 3‘{/115 - 83‘{/1154
= ( 83‘}/:154 )dV = dz
= 3 () av = do

40
3|8vy1a | F-14 _
= 3 [8V+14 T sv+14]dv =dz

= [+ (%) (wr)]dV = de
On integrating both sides, we get

EV—lx log |4V + 7| _
8 8 4

xXr —|— Cl
= 123z —y) — log|4(3z — y) + 7|
= =32z + 32C;

= dr—12y—log|12z —4y+7|=C
Where C = 32C}
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Question12

The general solution of the differential equation
dy 21
de  2y’—4zyty 1S

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

Adzy+ 2=y +y*+¢

B.2zy’ +z=9y'— 1 +c

C.4zy* -2z =y* +9y* +c

D.dzy?+2z =y — ¢ +c¢

Answer: A

Solution:

Given,

dy 22 + 1
de 2P —4day+y

dr 293 — 4oy +y

dy 2y2+1

d 4 3
NS y \,_ 2ty

dy 1+ 292 22 + 1

This is a linear differential equation

4
IF =exp </ 1 +y2y2 dy>

= exp (log (1 + 2y2)) =14 2¢?

Now, general solution is given by
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3
:c><IF=/K2y +y> xIF]derC
22+ 1

=z (14 2y°) :/(2y3+y)dy+c

4 2
:>az+2wy2:2(y?)+y?+0

Sz’ + 2z =y + ¥+ C

Questionl3

The general solution of the differential equation
(3w2 — 2wy) dy + (y2 — 2zcy) dr =0is

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:

A. z? — zy = ci?

B. y? — 2y = cz®
C.zy—z?=cy’
D.zy —y? = ci®

Answer: C

Solution:

We have,

(E’;x2 — 2:cy) dy + (y2 — 2xy) de =0

d 2_
;x_y:_<y 2"’[’?J’)...(i)
dz 3z% — 2zy

_ dy dv
Lety=ve = - =v+z

From Eq. (i), we get
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N dv v2x? — Qua?
v+ r—m=— [ ——M—
3x2 — 2ua?

ﬂUdv . v? — 2u .
dr 3 — v

dv —v%2 4+ 20— 3v+ 202

Tz 3_ 20
dv_vz—vj2v—3 _ dx
xdx_3—2'v v2—w v x
2v—1 2 dz
2 —v 1)2 1)2 dv:—?
(v-13)"-(3)

v —

1
) = —(logc + log x)
v

log (v2 — v) — 2log <

2
log(vQ—v) —log(v_1> = —logcr

= log { [v(v ~Ux o i21)2} = —loga

S S R §
v—1 ¢z L1 cz
3. 1 3
By—z) cx y—zxz c

= azy—ot=cy’

Which is the general solution of given differential equation.

Question14

The degree and order of the differential equation of
the family of parabolas whose axis is the X-axis, are

respectively
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Options:

A.22

B.2,1

C.1,2°

D. 3,2

Answer: C

Solution:

Now, equation of family of parabola whose axis is the X-axis i.e ¥* = 4a(z + )
where, a and « are constant.

Now, Differentiate on both sides w.r.t.

dy dy

2y —4a =y % — 9
yda: ¢ yd:c a4
dy (dy\’
=J ) —o
:>ydw2+<dac>

Thus, order 2 and degree 1 .
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Questionl5

The general solution of the differential equation
(zsin€)dy = (ysin L — z)dz is

TS EAMCET 2023 (Online) 12th May Evening Shift

Options:

Answer: D

Solution:

Given, differential equation is
(LL' sin g)dy = (ysin Y _ :L')da:
x x

dy ysinL — g

de xsin £
dy dv
Let == —=v+x—
y dx + dzx
dv vrsinv —
dz T sinv
dv vsiny — 1
- ytp—=—
dz sin v
dv vsinv—1 1
= _— = - — V= ——
dx sinv sin v
dx
= /sinvdv:— — -C
T
= —cosv=—loglz| —C

=  cos (%) =log|z| + C
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Question16

The general solution of the differential equation
(2z — 10y°)dy + ydz = 0,y # O is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A z?y—2yP5=C

B.zy? —2y°=C

C.zyP+2y=0C

D.zy? +3y=C

Answer: B

Solution:

The given differential equation is

= (22 — 10y*)dy + ydz = 0

= 42— 20y
der 2z 9
— +— =10y
dy y

2
Now, IF = ef 7% = ¢2logy — 2

solution is

z-y = /(10y2) . (yz)dy—i— C
= /10 cytdy + C
=2y°+C
=z -2y=C
Question17

If m and n are respectively the order and degree of
the differential equation of the family of parabolas

with origin as its focus and X-axis as its axis, then
mn—m-—+mn=

TS EAMCET 2023 (Online) 12th May Morning Shift
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Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

YI/Dir:ectrix

Ag—=<P (x, y)

Focus

Let a be any arbitrary constant
PF =PA
= al+yr=(z—a)

= 224+’ =2>4+a®—2azx

y2 = a? — 2az

dy
Qy—= = —2
yd:l: a
dy
a = —y%

On putting the value of a (ii) in Eq. (i), we get

dy 2 dy
2 2f Y ay
y_y<dm> +2xyda:

m=1n=
mn—m-+n=

' > X
xy (0,0} Axis of parabola
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Question18

The general solution of % +yf'(z) — f(x)f'(x) =0,
y # flz)is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

Ay= f(x) + 1+ ce /@

B.y = ce /@)

C.y= f(z) — 1+ ce /@

D.y= f(z) + ce/®

Answer: C

Solution:

Wy yf(@) - f2)f (@) =0

dz
R

dz TV dzx

=0

= 35 +y = f(2)

Integrating factor = ef 4f(@) — ¢f(@)
ey = ff )e!@df(z)

el @)y = fef 2df(x)

-J (fef dz - 3 )df( )

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



