Differential Equations

Questionl

Ify = At? + % ( A, B are parameters) is general solution of the
differential equation f(¢)y"(¢) + g(t)y'(t) + h(t)y = 0 then
2f(t) + t*h(t) =

AP EAPCET 2025 - 26th May Morning Shift

Options:

(f(2))o®)

Answer: C

Solution:

Ly = At2 + %
=y =2At— Bt 2andy’ = 2A + 2Bt
Substituting into the differential equation

f(t) (2A+2Bt™®) + g(t) (24t — Bt %) + h(t) (A* + Bt ') =0
= A [2f(t) + 2tg(t) + t*h(t)] + B[2t *f(t) —t *g(t) +t 'h(t)] =0
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the coefficients must be zero.

So, 2f(t) + 2tg(t) + t?h(t) =0 . (7)

and 2t 3f(t) —t 2g(t) +t 'h(t) =0 .. (44)
Multiply Eq. (ii) by ¢3

2f(t) — tg(t) + t>h(t) = 0 .. (444)
Subtracting Egs. (i) and (ii), we get

[2F(t) + 2tg(t) + t?h(t)]
— [2£(t) — tg(t) + t°h(t)] = 0 = 3tg(t) =0

ot #0,s0put g(t) = 0in Eq. (i)
2f(t) +t*h(t) = 0
g(t) =0,s0g(t) - f(t) =0

Hence, 2f(t) + t2h(t) = g(t) - f(¢)

Question2

The general solution of the differential equation

(2z — y)%dy — 2(2x — y)?dx — 2dx = O is

AP EAPCET 2025 - 26th May Morning Shift

Options:

A.

log(2z —y) =2z + C
B.

2z —y) +4y="C
C.

(2z -y +6z=C
D.

log(2z —y) =2y +C
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Answer: C
Solution:

(22 — y)?dy — 2(22 — y)?dz — 2dz =0
putv =2z —y = dv=2dz — dy

= dy = 2dx — dv

So, v?(2dz — dv) — 2v%dz — 2dx = 0

= 2vidx — vidv — 2v?dz — 2dz = 0
= —v2dv — 2dz = 0 = v?dv + 2dz = 0
ifv2-dv:—2fdx$%3:—2m+c

3
= L;?’L:—Z'B%—c

= (2z —y)® = -6z + 3c

= (22 —y)® +6x = C, where C = 3z

Question3

The general solutions of the differential equation
zlog xdy = (xlogx — y)dz is

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

(z —y)logz +a=C

B.

z-y=125+C

C.

y—z=+C

D.
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(y—z)logz+2z=C

Answer: D

Solution:
zlogzdy = (zlogz — y)dz

d
= :cloga:—y =zlogx —y
dx

d
y+ Y

el —1
der xlogz

=

Comparing with % + P(z) -y = Q(z)

1
.'. IF — ef zlogmda: — elOg“ng‘ — 10g$

Multiply IF both sides

log x - g—z + <L =logz
= d%(yloga:) =logz
= ylogz = [logz -dz
= ylogx =xlogx —x+C
= logz(y—z)+xz=C
Question4

If a and b are arbitrary constants, then the differential equation
corresponding to the family of curves y = tan(ax + b) is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

(1+2%)yy —2yy; +y=0

B.

(1+9?)ys —2yy? =0

C.
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(1+2%)y2 +2yy} =0
D.
(1+y*)ys —2yyi+y=0

Answer: B

Solution:

Given,
y = tan(az + b)
= tan ly=az+b
1 dy
14 y2 dr
1 d’y dy -1 5 dy
(1+4?) dz? ' dz (1+12) i

y_ dy\®
dz? dx N

(1+97)
:>(1 ) 2yy1—0

Questions

The general solution of the differential equation
zy(y+2)dy + (y° — 1)dz = O'is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

i -1 y—z =
10g|m—|—2y|—|—\/§tan (\/ﬁm) C

B.

log |22 — y| + 2tan~? (f/_gy) =C

T

C.
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log |zy — z| + %tan‘l <2y—\/%1) =C

D.

log|z + y| + 2tan™ (%’) =C
Answer: C

Solution:

Given, zy(y + 2)dy + (y* — 1)dz = 0

dx
3_1 _ 2) =
(y )—dy zy(y+2) =0
d 2
_ o de _wy(y+2)

dy -1
_dz _ yly+2)

x y3—1

/dw / y+2
= — dy
-1) (2 +y+1)

B(2y+1)+C
Y +y+1

—dy

Now. y(y+2)

A
> (y-D(+y+1) oyl T

=y +2y=A(yY’ +y+1)
+Bly—1)2y+1)+C(y—1)

By comparing coefficients

1=A+2B]2=A-B+C|0=A-B-C

Solving, we get
2=20=C=1

A+2B=1
A-B=1
__|__
B=0=A=1

/ 1 1
= —Ilnz = +
y—1 P+y+1

1 1
:/ y—1 " 2 (¥3)° dy
- 1 3
(y+2) +<T)
2 (2y+1
:>—lnm:ln(y—1)—|——tan1< — )—I—C’
V3 V3

V3

2 2 1
$C=ln|az(y—1)|+—tan_1( vt )
2 1
:>ln]a:y—:c|+—_tan_l< — ):C’
V3 V3
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Question6

The general solution of the differential equation

. d . . .
(1 + sin? m)% + ysin2x = cos + sin’ z cos z is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

(sin2z)y = sin’z + C

B.

(14 sinz)y = sing — 22 4 ¢

C.

(1+sin’z)y = sinz + 2= 4 C

D.

(sin2z)y = sinz + sin®*z + C

Answer: C
Solution:

We have,

d
(1 + sin®z) d_y + (sin2z)y = cosz + sin® z cos x
T

édy—i-( sin 2z )
dx 1+sin?z Y

Cos (1 + sin? :c)

1+ sin’ z

dy ( sin 2z )
= — + — 5 |y=cosz
dz 1+sin“x

in 2
p_ sin 2z

B 1—|—sin2:c

2sinzcosx

"‘ IF :edex — e 1+sin2 z dz

_ eln|1+sin2$|

,Q =coszx

:1—|—sin2m
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=~ Solution of differential equation
y(IF):/Q(IF)dw+C
=y (1 + sin? m)
= /cosx (1 + sin? m)da:
= / cos xdxr + / cos z sin? zdx

sin® z

y(1+sin2w):sinw+ +C

Question7

If the slope of the tangent drawn at any point (x,y) on a curve is
(z + y), then the equation of that curve is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

y=ce*+1+z
y=-ce® -z
y=ce *—1—=z
D.

y=ce*—1—=zx

Answer: D

Solution:

Since, the slope of tangent to a curve at any point (z,y) is  + y.

dy __ dy _ . _
%—w—l—y:>% Yy=x

This is a linear differentiation equation

So,P=—-1land Q ==z
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Now, IF = e/ Pdz — ¢ ~dz — ¢~

d
= e’ d—y —e y=uzxe”
x

xr

dy ey
%(ywe )—me

—Z

Integrating both sides, we get

y-e = /we‘wdw
= —ze * — /—e$dw

=—ze *+ (e ") +c

T

where C' = constant of integration = ye ™ * = —xe * —e * +¢
=y = —x — 1 + ce®, where c is arbitrary constant.
Question8

The solution of the differential equation

z?(y + 1)3—:;’ +y%(x +1)? = 0, when y(1) = 2, is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

log [zy| = 2 + + + 2 — 1

B.

E~Z||—I
+
I
+
8
|
—

log | 72%y| =

C.

i%l»—t
_|_
I
|
8
|
v

log | 32%y| =

D.

8=
+
|
|
8
+
N

log | g2?y| =

Answer: C
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Solution:

Given, differential equation is

d
z?(y + 1)% +y¥(z+1)2 =0,y(1) =2

= P+ )Y = 1)
L
(y+1) (z+1)?
5 dy=——2 T

ZT

Integrating to both sides, we get

/<y+1>d [y,
G
NASEREIE

ln|y\——: (w—|—2ln|x|——> +C,

where C' = constant

= 1n|y|+2ln|a:|:%+%—m+0
= Inlz’yl=5+3-2+C . (4)

Given, y(1) = 2, so we get

= In[1?.2| = l+%—1+0

1 1
= 1n|2|:5+C:>c:ln|2|—5
From, Eq. (i), we get

In |22y| :%+%—x+ln|2]—l

2
= ln|w2y‘—ln]2\:%+l—x—%

T

= I|ga’y|=5+5-2-3

Question9

The general solution of the differential equation % = ;Zf—g;g

AP EAPCET 2025 - 24th May Morning Shift
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Options:

A.

22 —zy—y*+32+3y+c=0
B.

22 —zy—1y? -3z —-3y+c=0
C.

2 +ry—1y -3z —-3y+c=0
D.

2+ 2y+1y*+32—-3y+c=0

Answer: C

Solution:

Given, differential equation

dy _ 2z+y—3
de — 2y—z+3

Letz = X+ h,y=Y + k, then

Y 2(X+h)+(Y+k) -3
dX 2(Y+k)—(X+h)+3
2X+Y +2h+k—3

T2 - X+2—h+3 - ()

Let2h+k—3=0and -h+2k+3=0

. . 9 -3
Solving these two equations, we get h = £ and k = -~

So, Eq. (i) becomes,

dY _ 2X4Y ..
X T wW—x )

LetY =vX
dy __ d

Substituting this into Eq. (ii), we get
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dv 24

= r— = _

wd:l: 2v—1

24+v—20% 4w
2v—1
20— 207 +2
 2u-1
2v—1 v — 240
—202+204+2 2v-—1

Integrating both sides, we get

2v—1 dX
/ sV = 5
Letu = —20v% + 2v + 2
Then du = (—4v + 2)dv
—Tlde“ — % = _Tlln\u\ =In|X|+ ¢y,
where ¢; = constant

1 )

= |20+ 2042 =In[X[+ &
= In|-20v+20+2| = —2In[X| + ¢,
where ¢y = —2¢;
= ln|X2 (—2v2—|—2v+2)‘ =3

= X2 (—2'02 +2v+2) = ¢, where ¢ = e“
—2Y? 2Y
X? — 2| =
= ( et )
=

(—2Y2 +2XY +2X?) =

Substitute X and Y, we get

—2<y+%>2+2 <:c— %)(w%) +2<w— %)220

DY - R B (R
Yy T5Y7 95 YTy

= —2y2—Ty— 2= +2zy + 533_T

54 5,2 36 162
- — r"— —x+—=c
25 5 25
30 30 90
= -2y + 22y + 222 - —y— —z+—=c

5 5 25
= 2z’ +2wy—2y —6xr —6y=c
= m2+a:y—y2—3ac—3y:c
Thus, the general solution is
22 +ary—1y -3z —-3y+c=0

9,2 , 18

—_ 2 L —
57 25>+ (“" 5 "
y

81

25
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Questionl10

Ifm ]_Og w% —|— y — ]'Og 332 and y(e) = 0, then 'y (62) —

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

0

a

o] =

D.

3
2
Answer: D

Solution:

Given, x logac% +y = log 22

y(e) =0
d 1 log z?
L 4y y— ogx
de  zlogz xlogz
d 1 21
N dy _ 2logz :E
der zlogz xlogx x

This is a linear differential equation of the form % + P(2)y = Q(=),

Where P(z) = —t— and Q(z) = 2

zlogx T
Now, IF = ¢/ 7oz %
Letu = log .

Then du = %dm
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So, IF = ef 7l = glogu — o — log x
So, the solution is given by

y-IF = [Q(z) - IFdz + ¢

ylogz = [ Zlogzdz + c
Letv=logz

Then, dv = %dw

So,ylogz = [2vdv+c=v*+c
= ylogz = v2 +c = (logz)? + ¢
Given, y(e) =0

So, ylogz = (logz)? + ¢

= 0-log(e) = (loge)? + ¢

= 0=14c=>c=-1

.. The particular solution is ylog z = (logz)? — 1

oy e

o,y (¢?) = gLt
B (2loge)? — 1 - B
= Tg(e) [ loge = 1]
o 22-1 4-1 3
B 5 2 2 2

Sy (62) = E

Questionll

If the order and degree of the differential equation

&2 2y \2\
29 — (1 + ( Y ) > are k and [ respectively, then &, [ are the

dx? dx?

roots of

AP EAPCET 2025 - 23rd May Evening Shift
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Options:

A.
z2—5z+6=0
B.

22 -3z +2=0
C.

22 -7z +12=0
D.
z?— 6z +8=0

Answer: D

Solution:

so, order = k = 2
and degree =1 =14
Thus, quadratic equation,

(x—2)(z—4)=0
= 22— 6z+8=0

Question12
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The equation of the curve passing through the point (0, ) and
satisfying the differential equation ydx = (w + 4° cos y) dy is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

z =y?siny + ycos?y

B.

x = y’siny + 2ycos® &

C.

2

z =y’siny +ycos® L

D.
z =1y’siny — ycos?y
Answer: B

Solution:

ydx = (:v + 13 cos y) dy

=
= = ysiny — [sinydy
x =ysiny+ cosy+ C

1
y
f%(%)dy: [y cosydy
]

= z=1y’siny+ycosy+cy
Put point ( 0, 7 ) into it

= 0=0—-7m+cer=c=1
z=1y’siny+ ycosy +vy
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= z=1y’siny+ y(1+ cosy)
= 1 =y’siny+ 2ycos’ (%)

Questionl3

The general solution of the differential equation
(x — (z + y) log(z + y))dx + zdy = O is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

ylog(z +y) = cz

B.

log(z +y) = cy

C.

zlog(z +y) = cy

D.

log(z +y) =cx

Answer: D

Solution:
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(z — (z +y)log(z + y))dx + xzdy = 0

(z+y)log(z+y)—z

dy
:>dav_

= @log(x +y)—1

put. u:m+y:>g—1;:%+l

dy _ du
%_dx_l

% — 1= Zlog(u) — 1
Togw = [ zde
log(logu) = log z + log(c)
log(log u) = log(cx)
logu = cx
log(z +y) =cz (fu=z+vy)

T T T AR

Question14

The general solution of the differential equation
sec(zx —y+ 1)dy = dz is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

z+cot (£4) = €

B.

z+cot(x—y+1)=C

C.

a:—cot(m_gH) =C

D.
z—cot(x—y+1)=C

Answer: A
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Solution:

Given, differential equation is
sec(z —y+ 1)dy = dz

d :
= 2L =cos(zx—y+1) ... (7)

Putz —y==2

d d d d
=1-FZ=EF=2F=1-£
So, Eq. (1),

d
= l—d—;:cos(z+1)

d 1
= d—;zl—cos(z+1)=2sin2(z—; )

1 1
= da::EcosecQ(z—; )dz

On integrating,

w:%XQ(—cot(zgl))%—C

= 3:+cot<x_?2’+l) =C

Question15

The differential equation for which > = 4a(x + a) (a is the
parameter) is the general solution is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

2
d d
Y= 2md—g + y(d—g>
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2
T = 33—3 + y(%)
D.
2
d d
y=327¢ + 2 (#)
Answer: A

Solution:

Given, y? = da(z + a) . (2)

Differentiate w.r.t z, we get

d
2yd—Z = 4a(1+0) = 4a
dy y dy
— :2 = ——
~ ydm @=a 2 dx
From Eq. (1)

Question16

[ [ [ L] d 2 _4 _2 L]
The general solution of the differential equation S% = 22102 g
dx 2ry+r—4y—2

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

5(y — z) + 2log <z;j) =C
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5(y — z) — 2log < Z:g
Answer: C

Solution:

Given, differential equation is
dy 2xzy—dr+y—2
dz 2ry+x —4y — 2
_ 2z(y—2)+1(y—2)
- 2y(z —2) + 1(z — 2)
2z +1)(y—2)
 (2y+1)(z—2)

2 1 2 1
:>/ yr dy:/ Tt dx
y— 2 Tz — 2

:>/2(y 2)+5d _/2(“"_2)+5dm

r—2
:/2dy+/—dy

= 2y + 5log(y — 2) —2:1;+5log ac—2 )+c¢

2dx +

:>2(y—:t:)—|—5log

Question17

The differential equation of the family of circles passing through the
origin and having centre on X-axis is

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

(y* + 2?)dz — 2ydy = 0

B.
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(v* — 2?)dz — 2zydy = 0
C.

(y* — 2%)dz + 2ydy = 0
D.

(y? + 2?)dz + 2ydy = 0
Answer: B

Solution:

General equation of circle passing through the origin and having centres on the X-axis.
2 +y% + 292 =0

2z + 2yg—z +29g=0

g=-z -y

x? +y? + 2z (—x—y%> =

3:2+y2—2332—2:cy% =0

—z? 4y — nyg—x =0

y2 —z? = 2my%

(y2 — a;Z)dw — 2zydy =0

e

Question18

The general solution of the differential equation % = —=1s

AP EAPCET 2025 - 22nd May Evening Shift

Options:
A.

y— =cz’
B.

tan~! (£) =log (ca:\/w2 + y2>
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z+y=cx?

D.

tan~! (£) = log (c\/ac2 + y2>

Answer: D
Solution:
dy _zty
de z—y
. Yy
= yYy=vr=uv=—
T
N dy n dv
dz dx
= v+mﬂ:x+vm
dx T — vT
N n dv 1+
v+r— =
dx 1—v
dv 1+o
= r— = -
dz 1—v
14+v—v+ 02
é —_—
1—v
N dv 1+ v?
r— —
dz 1—v
1—v 1
= dv= —d
14 v2 v T v

Integrating both sides, we get

1—wv 1
= dv= [ —d
/1+v2 v /a: v
1 v
= logz= [ ——dv— | ———d
A /1—|—1)2 v /1+v2 v

1 1
= logz=tan 'v— = [ —dt
og T an v 2/t
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where, 1 +v2 =t
2udv = dt

1
dv = —dt
vdv =

1
= logz = tan v — 510g‘1+v2| +C
2

1+ L+ c
X

1
= logz = tan™! g —log
x 2

1
= logx = tan! g —log
z 2

2
= tan~! (%) = log (c\/aﬂ + y2>

y2—|—:132

+C

Question19

The general solution of the differential equation
ﬂ _|_ S€C T _ COS X is

dx cos z-+sinz y= 1+tanz

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

(cosz + sinz)y = sinz + C

B.

(cosz + sinz)y = cosz + C

C.

(1+tanz)y =cosz + C

D.
secz(cosz +sinz)y =sinz + C

Answer: D

Solution:
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dy sec x cosT

——— - y g

dx cosx +sinx 1+ tanzx
IF — ef cossweistinw L — ef lfganxda:

_ elog(1+tan:c) —=14+tanz

=y-(1+tanx)
cos

— /(1 +tanz) - —————dz

1+tanz
= /coswdw

=sinz +C
= secz(cosz + sinx)y = sinz + C

Question20

dy _ 22—axy—y® .

The general solution of the differential equation - = oy IS

AP EAPCET 2025 - 22nd May Morning Shift

Options:
A.
log | L2 | + v/2log | Y2 | + 2v/2loga| -
B.

\/2w +2\/_10g|:13|
C.
VZlog | £ +10g‘zfj§z +2v2logz| =
D.
log‘—‘nt\/_log‘yJ“\/h + log |z| =
Answer: B
Solution:

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



dx Tt —y
Put y=oz
dy dv
_:v+ —_
dz dz
N dv 222 — vx? — v2z?
v+ r— =
dx x2 — v2z2
N dv 2 —v—1v2
r—=— 9
dx 1 — 2
N dv 2—v—v:—v+0?
rT— =
dr 1— o2
1_ 2
= Y dv——

v3—v2—2v+2 o

dx
1—
= v —dx
/(2 v—l /
= / Y
v —92

)dv——d:z:
v2—2

1 ) 1 v—+/2

:>—510g('u —2)—2\/51 Y —logz+C
Put’uzg

T

2 2
= v/2log LA + log y - V2 +2\/§10g|33|:
y+v2

Question21

If the degree of the differential equation corresponding to the family
of curves y = ax + % (where a # 0 is an arbitary constant) is  and

it's order is m. Then, the solution of g—g =

AP EAPCET 2025 - 22nd May Morning Shift

Options:
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y=3logz

Answer: B

Solution:

1
= logy = §log(ac) +logC

= logV3=1logC = C =3
= logy = log vz + log V3
= y=+3z

Y’ =3z

Question22

The general solution of the differential equation
W) _cos?z=0i
y—l—cosw(dw> cos“*z = 0 is

AP EAPCET 2025 - 22nd May Morning Shift

Options:
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A.

(secx +tanz)y = x + cosz + ¢

B.

(1 +cosz)y = (x +c)cosz — cos’z
C.

(1+sinz)y = (z +c)cosz — cos’x
D.

(secx +tanz)y =z —sinz + ¢

Answer: C
Solution:

d
Y+ cosx <_y) —coslz =0
dz

d cos’x —
L dy_cos’zoy

dr COS T
dy

= — +ysecTr = cosT
dx

= IF = /efsec””d‘” =secz +tanz

= y(secx +tanz) = /(1 + sinz)dx

1+sinz
= u:m—cosw—{—c
cos T

= (1+sinz)y= (z+c)cosz —cos’x

Question23

The general solution of the differential equation
% +xzy =4 — 2y + 8 is

AP EAPCET 2025 - 21st May Evening Shift

Options:
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y=8+tce T
C.
y=ce @ 4 g

D.

Y42z =ce T X

Answer: A

Solution:

d
—y+wy:4m—2y—|—8
dx

d
= ﬁ+y(m+2) =4r + 8
IF — ef(l'+2)dl' — 6(222)2

(@+2)2 2+2)2
y-e ? :/4(m+2)e 2 dx

(z +2)2

Put =t= (z+2)dz=dt

(z+2)2

Sy-e 2 :4/etdt+0'

(z+2)2 (z+2)2
y-e 2 =4de 2z +C
:522
y=4+Ce” E

-. C'is constant

(v+2)2

sy=4—-Ce 7

Question24

The general solution of the differential equation
(z42°) L —y =0,y > 0is
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Options:

A.

y=1z3+cy

B.

=y +cy

C.

y(1—zy) =cz
D.

2(1 - zy) = cy
Answer: B

Solution:
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Question25

2yl g s

The general solution of the differential equation % + s =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

3(y—1)? -2z +2)(y—1)—(z+2)*=C

B.

22 — 3y? — day — 2z — 10y = C

C.

3(y+1)°+2(z-2)(y+1)—(z-2)*=C

D.

z? + 3y? +4dxy + 2z + 10y =C

Answer: A

Solution:

. dy z+y+l
Given, dx + z—3y+5 0

= zdy — 3ydy + 5dy + zdz + ydz + dz = 0
= (xzdy + ydx) + 5 - dy — 3ydy + zdx + dx = 0
= d(zy) + bdy — 3ydy + xzdx + dz =0

Now, integrating because every term is variable separable.
Ty + 5y — 3%2-1—%24-:1::0
Clearly, this equation is obtained by solving option

3y—1)2-2x+2)(y—1) - (z+2)2=C

Question26

The differential equation corresponding to the family of parabolas
whose axis is along = 1 is
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Options:

B.

(z-1)Ly & _g
C.

Lt @-1)E—y=0

(@—1)Ly + & _g
Answer: B

Solution:

Let the equation of parabola having axis x = 1 be
(x — 1) = 4ay

Now, differenting w.r.t. x, we get

2(z — 1) = 4ay
—1)2
= 2(ac—1):(m ) -y
Yy
= 2y = (z — 1)y

Again, differentiating

2 = (@ —1y" +¢

§ Py dy
'(w_l)da;Q dw_o
Question27

The general solution of the equation g—z + %y =
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Options:

C.

y _— ﬂ

D.

y= e Ytex
Answer: C
Solution:

dy y _ &
T T %

1
IF = e 702 — elnz — o

Solution of differential equations is

1
y-x:/e‘”-—-mdm
T

= zy=-¢e*+c
_ e’ +c
Question28

The general solution of the differential equation

(a: sin %)dy = (ysin % — zc)dw
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Options:
A.

logz +tan< = C

B.

logz +cos L =C

C.

logz —sin < = C

D.

logz —cos £ =C

Answer: D

Solution:

(a; sin g)dy = (ysin y_ x)dw
x x
dy ysinZ—z
- Y

dx T sin <+
T

Puty = vz

dv vsinv—1
SV p— = —
dx sinv

dv vsinv — 1 —vsinv
= p— = ,
dz sinwv

1

sin v
dz

= / sin vdv +
T

= —cosv+lhnz=C

=0

= ln:c—cosﬂzC
T

Question29
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Among the options given below from which option a differential
equation of order two can be formed ?

AP EAPCET 2024 - 23th May Morning Shift

Options:

A. All circles passing through origin

B. All parabolas passing through origin and having focus on X-axis
C. All the lines passing through the origin

D. All the hyperbolas of the form z2? — y? = K2

Answer: A

Solution:

To determine which option can form a differential equation of order two, consider each geometric
configuration:

Option A: All circles passing through the origin

The general equation for a circle passing through the origin is:

22 +y? —2hx —2py=0 (i)

In this equation, there are two arbitrary constants, h and p. The presence of two arbitrary constants implies

that the differential equation derived from this circle's equation would be of order two, since each arbitrary
constant contributes to the order of the differential equation.

Conclusion

Among the given options, the circles passing through the origin allow for a differential equation of order two.
This is due to the presence of two arbitrary constants in the circle's equation, which dictate the order of the
corresponding differential equation.

Question30

The differential equation for which ax + by = 1 is general solution is

AP EAPCET 2024 - 23th May Morning Shift

Options:
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* dx
B.yty yz=1
C. o4 =0
D. 4y —9
Answer: C
Solution:

To find the differential equation that has ax + by = 1 as its general solution, follow these steps:

Differentiate the Equation: Start by differentiating both sides of ax + by = 1 with respect to . This gives:

a+ b% =0

Solve for j_Z: From the differentiated equation, solve for g—z:

4 _ —a

dc — b

Differentiate Again: Differentiate the expression Z—fc’ = =+ with respect to z:

Do

Therefore, the differential equation that has ax + by = 1 as its general solution is % =0.

Question31

The solution of the differential equation e*ydzr + e*dy + xdx = 0 is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.e” +yz®=c

B.2ye® +z? =c

C.ye® +z%e¥ =c

D.e* +ze¥y =c

Answer: B
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Solution:

Given differential equation

e*ydx + e*dy + xdx =0

= (e®y+ x)dx +e*dy =10
ie“’%%—ezy—l—wzo

= % t+ty=—=

which is linear differential equation

...IF:edem:efdz:ez

.". Required solution

ye’”:/e"3 X (;—f)dw—l—C’

2

= ye”z—%%—C

Question32

The differential equation of the family of hyperbols having their
centres at origin and their axes along coordinates axes is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A zyys + zy] —yy1 =0

B. zys — zyyi +yy1 = 0

C. zyys +xy; +yy1 = 0

D. a:y2—|—azy%—y1 =0

Answer: A

Solution:

The differential equation for a family of hyperbolas with centers at the origin and axes along the coordinate
axes is derived from the standard hyperbola equation:
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Differentiating this equation with respect to x, we get:

2 % 4y oy Ay @
= - 'dw:> “dr T a2

Differentiating both sides with respect to « again, we obtain:

di
eyl

y d%y dy
T @ T @

=0

2

Which can be rewritten as:

d’y dy \ 2 dy __
x-y-m—k Tr -m—y-%—o
This results in the differential equation:

ryy: + iz —yy1 = 0

Question33

The general solution of the differential equation
(a:y + yz)da; — (a:2 — 2:cy) dy =01is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. cxy® = eV

B. czylev =1

C. ca:ye% =1

Answer: B

Solution:

To solve the given differential equation:

(zy + y?) dz — (22 — 2zy) dy = 0
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we start by rewriting it in the form of a differential equation:

dy _ _ayty’
de — x2—2zy

Using the substitution y = ux, where u 1s a function of z, we differentiate y with respect to x:

4y _ du
dz _u+mdx

Substituting these into the differential equation provides:
utu?

du
U+ Tg = 1o

Rearranging terms, we get:

du _ _3u’
xdw T 1-2u
This leads to:

1-2u _ dx
s du =

Integrating both sides yields:
1 2 dz
[ (e — ) du= [
Calculating the integrals gives:
12

—5o — 3logu =logz + logc

Substituting back u = <:

After simplification, the general solution is:

cxylev =1

Question34

The general solution of the differential equation
(1 + tany)(dz — dy) + 2zdy = 0 is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.e®(ycosz + sinz) + sinz = ¢

B. e*(ycosx + ysinz —sinz) + cosxz =0

C.e¥(xcosy+ xsiny —siny) = c
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D.eY(xcosy+ xsiny + siny) =
Answer: C

Solution:

To solve the differential equation (1 + tany)(dz — dy) + 2z dy = 0, we'll start by rewriting the equation:
dx +tanydr — dy — tanydy + 2z dy = 0.

This simplifies to:

—dy(1 + tany — 2z) + dz(1 + tany) = 0.

Rewriting the equation, we separate variables:

dy _ _ litany
der = 1l+tany—2z °

Alternatively, in terms of Z—z:

de 1 _ _2z
dy — 1+tany *

Now, this can be rewritten as:

d —
-+ 2y 1+tany = 1.

This is a first-order linear differential equation of the form:
dy

where P = 1+tany and Q = 1.

To solve it, we calculate the integrating factor (IF):
IF = e/ Pl — ¢f oy
Evaluating the integral, we get:
IF = (siny + cosy)e?
The general solution formula is:
z(IF) = [Q - (IF)dy + C.
Substitute the values:
z(siny + cosy)e? = [1- (siny + cosy)e! dy + C.
Splitting the integral:
= [sinye¥dy + [cosye?dy+ C.
Therefore:

z(siny 4 cosy)e¥ = £ (siny — cosy) + S-(cosy + siny) + C.

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



Simplifying gives:

z(siny + cosy)ey =¥ -siny + C.
This simplifies to:

eV[xcosy+ zsiny — siny| = C.
Hence, the general solution is:

eY(xcosy+ zsiny — siny) = C.

Question35

The general solution of the differential equation
zdy — yde = /2 + y2dz is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A y+ /22 + 32 = cx?

B.y+ \/x2—+y2 =cT

C.z+ vz +y2=cy

D.z — /22 +y? = cy?

Answer: A

Solution:

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



rdy — ydr = /22 + 2 de
rdy = yde+ /22 + y? de
dy y+et+y?

dr e

Puty — ve = dy = vdr + rdv
z(vde + z2dv) = vede + /22(1 + v?) de

g dy = » v 1+ vlde

dv . dx
V1 + 12 T
]_11(1=+~.,f1—1-'2)—1u;r:+]_u{:'
v+ 414+ e?2=Cx
E—i— |'1'|‘%—Cl‘
T i€

Question36

The sum of the order and degree of differential equation
2y \ /2 ay \ 43
()" (- 2)

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.S5

B. 8

C. 12

D. 10

Answer: A
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Solution:

1/2 4/3
o(w) = ()
Simplifying, on squaring both sides, we get
420\ /272 du \ /372
dx? dz
2 de 1+ dy 83
x| = | = —
dx? dx
On cubic both sides, we get
3 8/3x3
R AN AN
dx? dzx
dy\° dy\®
dz? dz
Clearly, here the highest derivative with respect to = is 2 , so order is 2 .
3
Moreover the highest power of highest derivative is 3 i.e. (%) , so degree is 3 .

Sum = order + degree =2+ 3
Sum =5

Question37

The differential equation formed by eliminating arbitrary constants
A, B from the equation y = A cos 3x + Bsin 3z is

AP EAPCET 2024 - 21th May Evening Shift

Options:

A. % +y=0
B. % + 9y =
C. 327% — 9y =
D. % —y=0
Answer: B
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Solution:

We have,
y = Acos 3z + Bsin 3z .. (7)

On differentiate y w.r.t =, we get

d
% _ —3Asin3z + 3B cos 3x
dx
2
= 9 9Acos3w— 9Bsin3a
dz?
d?y
= —— = —9(Acos3z + Bsin3z)
dz?
d2
- 2Y_ —9y [from Eq. (1)]
dz?
d?y
= — +9%=0
dz? Y
Question38

Ifcosacg—z — ysinx = 6z, (O <z < %) andy(%) = 0, theny(%) =

AP EAPCET 2024 - 21th May Evening Shift

Options:

_
A. Ve

B. =

D. 2v/3

Answer: C

Solution:

We start with the given differential equation:

d :
coszt —ysing =6z,(0<z < I)

and the initial condition:

Get More Learning Materials Here: &

@ www.studentbro.in



y(3)=0

Rewriting the differential equation:

wly

dy _  sinz — _6bz
dz ycosw cosx

This simplifies to:

d
4 —ytanz = 6z secz

This is in the form of the linear differential equation:
& 4 Ay=B

dz y=

where A = —tanz and B = 6z sec .

The integrating factor (IF) is found using:

IF = fAdx — o~ [tanzde _ ,—logsecz _ _1

secx

Applying the integrating factor, the solution becomes:

1
Y Secz

dz

= [6xsecx  ——

Simplifying, we get:

L =322+ C

secx

where C' is a constant. Using the initial condition y (%) =0:

2

0=3(2)"+C = C=-Z%

Thus, substituting back, we have:

Yy _ 9,2 _ x
secx_gm 3

. .
Solving at z = %:

Yy =secc - (3332 - ”?2)

Calculating:
s 2
sec (§) = 75

s 2 — 71'2
3(§) =&

Therefore,

_ 2 2 iS4 _ 2 2
(5 %) =% ()
Simplifying gives:

T\ _ —m*
Yy (E) ~ W3
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Question39

dy y+xtan L

T 3 ﬂ_
e p :>81nm—

AP EAPCET 2024 - 21th May Evening Shift

Options:
A.
cz?
B.
cx
C.
cx?
D.
cr*
Answer: B
Solution:
We have,
dy y-l—actan(%)
dr — T
Puty = vz
= d_ ( ) o vm+mtan(%)
dz vr) = T

dv __ x(vttanv)
= VT == 7
= %f’ =v+tanv —v

dv dv_ _ dv

= T =tanv = s — =
= cos vdv — dz

sinv T
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On taking integration both sides, we get
/ oS vdv dx
= -

sin v T
sinv =u
cosvdv = du

1
/—du:
U

logu = logx + log C
log(sinv) = logz + log C

log(SHw) —logC = sin v _c
x x

L

sinv = zC
sin % = xC
v:=1.44

v=12m/s

P4l

Question40

The differential equation formed by eliminating a and b from the
equation y = ae?® + bxe?” is

AP EAPCET 2024 - 21th May Morning Shift
Options:

Ay — 4y —dy=0

B.y'+4y —4y=10

C.y+4y +4y=0

D.y" —4y +4y=0

Answer: D

Solution:

To find the differential equation by eliminating the parameters a and b from the equation y = ae?® + bze**
we take the derivatives with respect to 2 and express them in terms of y.

First Derivative:
y = L (ae® + bze®™) = 2ae*® + (2bze™ + be™®)

= 2ae%® 4 2bze?® 4 be?® = 2y + be**

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



Second Derivative:

y" = 4L (2ae?® 4 2bze®® + be?®)

= 4ae®® + 2be?*(2z + 1) + b(2e*)

= 4ae?® + 4bze® + 2be?® + 2be>®

= 4ae’ + 4bxe?® 4 4be®®

= 4(ae® + bre®™) + 4be*®

= 4y + 4be?®

Constructing the Differential Equation:
Substitute into the expression y" — 4y’ + 4y:
Y’ — 4y + 4y = [dy + 4be?®] — 42y + be?] + 4y
= 4y + 4be?®® — 8y — 4be™® + 4y

=0

The expression simplifies to zero, confirming that the differential equation y” — 4y’ + 4y = 0 is satisfied,
supporting the correctness of option (D).

Questiond1

Ify= a3e¥ et js the general solution of a differential equation,

where a and c are arbitrary constants and b is fixed constant, then
the order of differential equation is

AP EAPCET 2024 - 21th May Morning Shift
Options:

Al

B.2

C.3

D. 4

Answer: A

Solution:
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Given the general solution y = adeb’+¢, where a and c are arbitrary constants and b is a fixed constant, we
are tasked with identifying the order of the differential equation related to this solution.

To find the order, let's derive the expression for y:

J = % (a36b2m+c>

— a3p2eb’ete,
Notice that we can express this in terms of y:
y = by
This differential equation, ¥ — b%y = 0, is a first-order linear differential equation. The order of a differential

equation is determined by the highest derivative present. In this case, since the highest derivative is ¥/, the
order is 1.

Question42

The solution of differential equation (z + 2y°) % =yls

AP EAPCET 2024 - 21th May Morning Shift

Options:

Solution:

To solve the differential equation (x + 2y°%) Z—g = y, we begin by rearranging terms:

z+2°  de

Yy dy
This can be rewritten as:

de _ x 2
=y T

This gives us a form where:
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dr =z 2

Wy

We recognize this as a linear first-order differential equation, which can be solved using an integrating factor.
The integrating factor (IF) is derived as follows:

1
IF=el v — g~ Inlyl — %

Apply the integrating factor to both sides of the differential equation:
%Zf(%”i)dy

This integral becomes:

T =2[ydy

Calculate the integral:

z-2(L)+C

Simplifying gives:

%:f+0

Therefore, multiplying both sides by y results in:
z=y(y’+C)

Thus, the solution to the differential equation is:

z=y(y*+C)

Question43

2
Order and degree of the differential equation 4y |1 + (j—g) ’

dx3

respectively are

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.5.2

B.3)5

C.3,2

D. 2,3
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Answer: C

Solution:

Given differential equation is
217
d3
Yy _ | (
dz3 dz
5
d3y 2 dy 2
-9 — |1 A
- (&) - (@)

Highest derivative is third order and power of highest order derivative is 2 .

Hence, order is 3 and degree is 2 .

Question44

Integrating factor of the differential equation sin wg—z —qycosx =1
is

AP EAPCET 2024 - 20th May Evening Shift

Options:

A.sinzx

B.cosz

C.seczx

D. cosec x

Answer: D

Solution:

To find the integrating factor of the given differential equation, we start with the equation:

. dy o
sinz —ycosz =1

Rewriting the equation, we have:

dy _ cosz . _1
dx sinz Y sinz

This simplifies to:
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B otz -y = cosecx
dr Y=

The standard form for integrating factors is:
IF = o) —cotzdz

Calculating the integral, we find:

IF — o log|sinz|

This can further be expressed as:

IF = elog(sinw)’1 __1

T sinz

Therefore, the integrating factor for the given differential equation is:

1
sin x

— Cosec

Questiond45

The general solution of the differential equation
(:c sin = )dy = (ysm = — :c)dw is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.cosZ =loggz +c

B.cos L =log,y+c

C.cosZ =log,z +c
D. cos = =log,y+c
Answer: C

Solution:

To solve the given differential equation:
(x sin )dy = (ysm = — a:)d:c

we start by expressing it in differential form:

dy ysin%fa:

dz. —  gzsinZ
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Introduce a new variable v such that y = vz. This implies:

dy dv
o =Vt Tqr

Substitute y = vz into the differential equation:

dv _ vxsinv—z
v+ m% - zsinv
Simplify:
mﬁ_ vrsinv—z—vzrsinvy _ —x _  —1
de zsinv T zsinv ~  sinv

This results in the following separable equation:

de

sinvdv = — =

Integrate both sides:

[sinvdy = — [

The integration yields:

—cosv = —logx +C

Rearranging gives:

logz — cosv=C

Substituting back v = %, we arrive at the solution:

cos (£) =log,z+C

Question46

The sum of the order and degree of the differential equation
3/2

2
dy dy .
@ —¢T (%) 15

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. 4

B. 6

C.5

D. 8
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Answer: B

Solution:

To determine the sum of the order and degree of the given differential equation:

- fe-@)]

First, rewrite the equation in a form where the degree is clear:

(22) = (o4 (2))

From this, we observe:

3/2

The order of the differential equation is the highest derivative present, which is 4.

The degree of the differential equation is the power of the highest derivative when the equation is free of
4
fractions and any radical signs. Here, the degree is 2 (as the highest derivative, ;lT‘f{, is squared).

Therefore, the sum of the order and degree is 4 + 2 = 6.

Questiond7

The general solution of the differential equation
(x + y)ydx + (y — z)xdy = 0 is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.xz + ylog(cy) =0

B. £ =log(zy) + ¢

C.z + ylog(czy) =0

D. £ =log(cxy)

Answer: C

Solution:
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To solve the differential equation:
(z+yyde+ (y—z)zdy=0
we can start by rewriting the equation:

dy _ (ztyly
dz (z—y)z

Substitute y = va, where v is a function of x. Then, the derivative % becomes:

dy _ dv
w VT Ty

Substitute y = vz into the differential equation:

dv _ (ztvz)ve
v+ i = (z—vz)z

Simplify the equation:
2
ool =

Rearranging gives:

.’L'ﬂ B T i
de 1-v

Next, separate variables and integrate:
[(54)dv= [2zdx

This can be rewritten as:
[(&—31)dv= [2zdx
Integrate both sides:

—% —logv =2logz + logc
Substitute back v = £:

—L =log¥ + log 2% + log c
Which simplifies to the equation:
— 2 = log(czy)

Thus, the general solution is:

x + ylog(cxy) =0

Question48

The general solution of the differential equation

(2 +z+1)dy = (y+ 1)dz is
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AP EAPCET 2024 - 20th May Morning Shift
Options:
Az+2+(y+1)logly+1)?2=y+c

B.:c—|—2—|—log(y—|—1)2:yTy1—|—c

C. o5 =log(y+1)* +y+c

D. 3 +log(y+1)> =y +c
Answer: D

Solution:

We are given the differential equation:
(YP+z+1)dy=(y+1)dz
This can be rewritten as:

dz 1 .. _ y’+1
dy y+1 y+1

This is a linear differential equation. To solve it, we first find the integrating factor (IF):

IF — /Py — of 7t W — ¢~ log(y+1) — yT

Multiplying through by the integrating factor gives:

2
_ 1, y+l o y*+1
z y+1 f y+1 y+1 Y= f V21 dy

This simplifies as:

:f<1—m)dy+c

Carrying out the integration:

=y—[ [yziy;;/il - (y+1) ] dy +C
— log(y + 1)2+2fmdy+0
—log(y +1)* = 57 +C

Thus, the general solution is:

jﬁ +log(y+1)2=y+C
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Question49

The diffsrence of the order z5md degree of the differential equation
(#) (8- (2) (2) o

AP EAPCET 2024 - 19th May Evening Shift

Options:

A.5

B.3

C.4

D.?2

Answer: D

Solution:

We have,
=4 2 =5
Ay (dy\T ()2 (dy)
dxz? dx3 dz? dzt ) —
5 7
— d3y 2 d?y B o dly d_2y 2
dz3 dz?2  \ dxt dxz?

On squaring both sides, we get

a3y 4 d?y 5 ([ dy 2 d?y 7
= (&) (#) = (%) (#)
.. Order is 4 and degree is 2 .

Hence, required difference = 2

QuestionS0

If xdy + (y+y2w)dac =0andy=1atz =1, then

AP EAPCET 2024 - 19th May Evening Shift

Options:
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_ x
A. Y= 1+logx

__ 1l+loga
B.y=—"-

C.y=z(1+logx)

_ 1
D.y= z(1+log z)

Answer: D

Solution:

To solve the given differential equation:
xdy+ (y—I—y%) der =0

Rearrange it as:

DY py2=0

Let's make a substitution to simplify this equation. Set % = t, which implies — # j—z = g—;.

This transforms the equation into:

dt 1,
aw —zt=1

This is a first-order linear differential equation of the form:
a1

w wt=1

To solve this, we use an integrating factor (IF):

IF — e 5de — 1

Multiplying through by the integrating factor gives:
Li=fLldz+C

Integrating the right side:

1

st=logz +C

Substituting back in terms of y:

Ily =logz+C

Given the initial condition y = 1 when ¢ = 1:
ﬁ:logl—i—C#l:O-i-CéC:l

So the equation becomes:

xiyzlogaz—kl
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Rearranging, we find:
zy(l+logz) =1

Finally, solving for y:

1

Yy=173 1+logz

QuestionsS1
The solution of zdy — ydx = +/z2 + y2dx when y(+/3) = 1 is

AP EAPCET 2024 - 19th May Evening Shift
Options:

Ay + /22ty = a?

B. 5y — /22 + 32 =z

C.y+ /22 +y% =22

D.5y> — /z2 +y: ==z

Answer: C

Solution:

To solve the differential equation z dy — ydx = v/ x? + y? dz, with the initial condition y(\/§) = 1, follow
these steps:

Start by rewriting the equation:

dy _ VEityity
Z

dz
Apply the substitution y = vz, where v is a function of z. Then, differentiate to get:

y _ v
= vtTg

Substitute back into the equation:

d 22+ (vz)2+vz
vtTo = —(w )
Simplify:

d 22(1+v?)+vx
vtz = Vet vor — )
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Qv _ 2
mdw_ 1+U

Separate the variables:

Integrate both sides:

log |[v+ V1+v?| =logz + logc

Combine the logs:

v+ V1402 =cx
Substituting back for v = £:
% + — mjjyz =cx

y+ V2 +y? = cx?

Use the initial condition y(v/3) = 1:

141/ (vV3)2 +12 = ¢(V3)?
1+2=3c
3=3¢c — ¢c=1

The required solution is:

Y+ /:E2+y2:m2

QuestionS2

The differential equation representing the family of circles having

. . . d d?
their centres of Y -axis is (y1 = % and y, = ﬁ)

AP EAPCET 2024 - 18th May Morning Shift

Options:

B.ys =zy(y? + 1)
C.za =y1 (92 +1)
D.zy: =y (yi +1)
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Answer: C

Solution:

To find the differential equation representing a family of circles with centers on the Y-axis, let's consider the
circle with center (0, K) and radius r. The general equation for such a circle is:

22+ (y—K)2=r2 ...(0)
Difterentiate equation (i) with respect to x:
2+ 2y —K)Z =0

Which simplifies to:

y— K=< or K=y+ ¢
dx dx

Let's denote Z—z as y1. So, from the above, we have:
y—-K=7+ = K=y+ -
Now, differentiate this equation with respect to x again:
_ d’y dy ) 2
Substituting y — K = —* into this, we get:
d’y 2 _
1+ (_;T)W +y1 =0

This can be rearranged to:

d2y

2

d
ok =yl +1)
So, the differential equation is:

d2
r—5 =yi(y? +1)

QuestionS3

The general solution of the differential equation
(sin ycos®y — x sec? y) dy = (tany)dr, is
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Options:
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A.tany = 3z cosdy +c
B. z(secy + tany) = cos?y + c
C.ysiny = 22 cos?y + ¢
D. 3ztany + cosdy = c

Answer: D

Solution:

To solve the given differential equation:
(sinycos®y — wsec’ y)dy = (tany)dz,

we start by rewriting it in the standard linear form:

de 4 x
dy sinycosy

= cos3y.

Recognizing this as a linear differential equation in x, we determine the integrating factor (IF):
Compute the Integrating Factor (IF):

IF = e/ 5oy ¥,

Solve the Integral:

Ik Sinylcosy dy =2 [csc2ydy.

Solving this integral gives:

efcsc 2ydy elog|csc 2y—cot2y| _ csc 2y — cot 2y.

Thus, the integrating factor simplifies to:

[F — 1oy _ _2sin'y 4o y.
sin 2y 2sinycosy

Apply the Integrating Factor:

Multiply the entire linear differential equation by this integrating factor:
z x tany = [cos®y x tanydy.

Integrate the Right-Hand Side:

Substitute cos? y = 1 — sin? y. Then:

[ cos®ytanydy = [ cos? ysinydy.

Perform the integration:

o Y

Resulting General Solution:
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Therefore, the general solution to the differential equation is:

3ztany + cos®y = C.

Question54

The general solution of the differential equation
(x—y—1)dy=(z+y+ 1l)dzis

AP EAPCET 2024 - 18th May Morning Shift

Options:
A.tan~! (%1) — Slog (z2 +y*+2y+1) =0

B.(z —y) +log(x +y) =c
Cy!—z2+zy—3y—z=c
D.(z—y—13%*(z+y+1)=c
Answer: A

Solution:

To solve the given differential equation, we start by analyzing the equation:
(z—y—1dy=(z+y+1l)dz
This can be rewritten in differential form as:

dy _ zt+y+l

dz z—y—1
This expression can also be represented as:

d_y _ zH(ytl)

dz — z—(y+1)
Introduce a substitution where y + 1 = z. Thus, we have:

Qy _ dz
de ~— dx

After substitution, the equation becomes:

dz _ ztz
de =~ x—=z

Next, we use another substitution z = va. Therefore, we differentiate z with respect to x:
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dz __ dv
aw VT T

Substituting this back into our equation results in:

14+v
1—v

dv __
v—l—x% =

Reorganize terms and separate variables:

dv _ 14v—vtv?
de — 1-v

This simplifies to:
1— d
( 7 )dv =%
Integrating both sides, we have:
1 d
f(1+112 - 1-&1—)v2)dv - f%

The integrals yield:

tan"lv — +log |1+ v*| =logz + C
Substitute back v = =

-1

2
tan %

%—%log =logz +C

Simplifying using z = y + 1:

2+ (y+1)° ‘
2yl

tan ! (?’:—1) — %log —logz=C

Finally, this simplifies to:

tan~1 <y+1) — 1log|z? +y? +2y+1| =C

x

Question55

The general solution of the differential equation % = cos?(3z + y)
is tan 1 (%tan(?)m + y)) = f(x). Then, f(z) =

AP EAPCET 2022 - S5th July Morning Shift
Options:

A.2V3(z + C)
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B.z+C

z+C
C. 2V/3

D. @ (z+C)
Answer: A

Solution:

Here, s = cos?(3z + )

Onputting3z +y =t

dy _dt
3+E — dz
= Z—z:dw 3:>d$—3—cost
= d — ot + 3= = dz

dz cos2 t+3

Integrate both side,

f cos t+3 fdx

sec”t

/ sec? tdt / / 2
= [ —m8m ¥ = [ dz =
1+ 3sec?t 1+ 34 3tan?

/ sec? tdt /
= | ——— = [ dz
4 + 3tan?t

On putting tant = m,

1 d
sec2tda::dm:—/—mm—|—0

2
4 1+ (%m)

:l X itauf1 (£m> =z+C
173 2

=57

= tan ' [%tan@m +y) =2V3(z+C)

So, f(z) = 2v/3(z + C)

:/dw
t

1 3
tan 1 [\/Ttant] =z+C [.m=tant]|

[t =3z + 9

Question56

If the general solution of the differential equation

2

cos w% +y=tanzisy=tanz — 1+ Ce™
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then C =

AP EAPCET 2022 - Sth July Morning Shift
Options:

A.e

B. 1

C. -1

D. 1

Answer: A

Solution:

Given,

cos’ a:—y +y=tanzx
dz

:>d—y + ysec2 z =tanz-sec’z .. (1)
x

Here, p = sec® x

= /pdp = /sec2 xdr = tanx

IF = etanx
Multiplying Eq. (1) by IF, we get
etan”g—z + ey sec’r = '™ . tanz - sec® x

Integrating both sides, we get

ye'™® = [e%n% tan g - sec? zdx

On putting tanz = ¢,

sec? xdx = dt
ye'! = [te'dt =e'(t— 1)+ C

s yet? —tang — 1 4 Ce—tanz

If y(§)=1

= 1=1-1+Cel=1=Ce!
C=e
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Questions7

Assertion (A) Order of the differential equations of a family of
circles with constant radius is two.

Reason (R) An algebraic equation having two arbitrary constants is
general solution of a second order differential equation.

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. A and R are true, R is the correct explanation to A

B. A is true, R 1s false

C. A and R are true, R is not the correct explanation to A
D. A 1s false, R is true

Answer: A

Solution:

Any circle with given radius can be written as, (z — h)? + (y — k)? = a® where (h, k) be the centre of the
circle which is variable. So, in above algebraic equation, there are two arbitrary constant h and k. Hence,
order of differential equation will be second order.Hence, assertion and reason are true and reason is the
correct explanation to assertion.

Questions8

If [ and m are order and degree of a differential equation of all the
straight lines at constant distance of P units from the origin, then
Im? + 1?°m =
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Options:
A.2
B.6

C. 12
D. 30

Answer: B

Solution:

Any straight line which is at a constant distance p from the origin is
rcosa+ysina=p .. (1)

Differentiating Eq. (1) on both sides w.r.t. x,

: dy _ dr __ 1
cosa+smaa—0:>tana— Y i
Now, sina = ——, cosox = —=%

’ V1ty?’ V1ty?

On putting Eq. (1), we get

z(—y) y

Vi e P

- (y_ my’2)2 :pz (l—i—y’2)

Order (I) =1

Degree (m) = 2

SdmP 4 Pm=(1-22+(1)*2=44+2=6

Questions9

If 2z — y + C'log(|x — 2y — 4|) = k is the general solution of

dy _ 2xz—4y-5 .
de z—2y+2° then C' =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 4
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B.2

C.3
D. -4
Answer: C
Solution:
Given, % = %ﬁ
Letz —2=w
_dv
R XA TR TR G )
0= 25
c 2 v+2
1 dv_4v—10:> 4v—10_dv
dr  v+2 v+2  dr

dv 12— 3v / (v+2)

= — =
dx v+ 2 4—wv

—-v+4-6

d
:>—/dv+6/ Y =3z+C
4 —v

= —(v) —6log|4d —v| =3z +C
= —(z—2y) —6logld—z+2y|=3z+C
= (4o —2y) +6log |4 —z +2y| = —C

dv:3/dm+C

= 2z —y)+3loglz — 2y — 4| =k (k:_%>

Thus, C=3

Question60

By eliminating the arbitrary constants from
y = (a + b) sin(z + ¢) — de®+°*/, then differential equation has
order of

AP EAPCET 2022 - 4th July Evening Shift
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Options:
A.6
B.4
C.3
D.5

Answer: C

Solution:

Given, y = (a + b) sin(z + ¢) — de*"**/ .. (i)

ﬁ = (a+b)cos(z +c¢c) — de™tet! . (i1)

dx

d2

d_m?; = —(a+b)sin(z +¢) — de® et (i)
dgy ztct+f :

= o3 = —(a+b)cos(x + ¢) — de . (1v)

On adding Egs. (1) and (iii), we get
(y+5%) = —2dem! @)
Adding Egs (ii) and (iv), we get

(% +425) = —2demre . (vi)
On equating Egs. (v) and (vi) we get

dy  dy _ d%y
dz3  dr  dz?

dy dy  dy

4y _4Y Y _
= de3  dx? * dz Y

Order of above differential equation is 3.

Question61

If the solution of g—z —ylog, 0.5 =0,y(0) = 1, and y(x) — k, as
T — 0o, then k =

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

A. o0

B. -1

C. 1

D. 0

Answer: D

Solution:

d
2 ylog,0.5 =0
dx

dy
= — = log0.5dz

= / / log 0.5dx

ilogy—(log05 e+ C ...(>0)
y(0) =lieatz =0, y—l

slog(l)=04+C

= (C=0

Therefore, Eq. (i) becomes logy = (log 0.5)z

= logy = log(0.5)"
= y=(0.5)"

When z — oo,y — k

k= (0.9)®
= k=(3) =% =

Question62

y = Ae® + Be % satisfies which of the following differential
equations?

AP EAPCET 2022 - 4th July Morning Shift
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Options:

d? d
A 5 -2 +2y=0

d?y dy _

2
C.4y 2o 1 y—0

D.ﬂ+%—2y:0

dx?

Answer: D
Solution:

y= Ae® + Be™*®

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

b — Ae” —2Be (i)

Again on differentiating w.r.t. x, we get
LY — Ae” +4Be > . (i)

Adding Egs. (ii) and (iii), we get

d’y dy

—~ 4+ 2 =24 +2Be ® =2

dz? | da e tebe Y

d’y  dy

T am T
Question63

If y =sin(sinz) and ¥ + f(x) - ¢y + g(z) - y = 0, then f(z) - g(x) is
equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:
A. Lsin(2z)

"2
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B. 1cos(2z)
C. sin(2z)
D. cos(2x)

Answer: A

Solution:

y = sin(sinz), then y' = cos(sinz) - cosz
y' = —sinz cos(sinz) — cos® z sin(sin x)

= —sinz cos(sinz) — (cos2 )y

/
=—sinw< Y )—(cosZa:)y

cos
=y + (tanz)y + (cos’z)y =0
= f(z) = tanz, g(z) cos® z

= f(z) - g(z) =sinzcosz = 5(2 sin z cos x)

f(z)-g(z) = %sin 2z

Question64

The equation of the curve passing through the point (O, %) and

satisfying the differential equation
(e tany)dz + (1 + €”) sec® y)dy = 0 is given by

AP EAPCET 2021 - 20th August Evening Shift
Options:

A . (1+e*)tany =2

B.1+e® =2tany

C.1+e® = 2secy

D. (1+e*)tany =k

Answer: A
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Solution:

(e” tany)dz + (1 + e*)sec’ y)dy =0 ...... (1)
Its of the form Mdx + Ndy = 0

Now, %—A; = e”sec? y and %—JZ = e?sec’y
= Eq. (i) is exact.

Thus, its solution will be

JMdz+ [Ndy=C

(treat y-constant) No terms of z included
/ex tanydzx + /sec2 ydy = C

e“tany + tany = C
tany(1+e*)=C ... (ii)

Since, Eq. (ii) passes through (0, 7/4)
tan 7 (1+1)=C=C=2

From Eq. (ii), tany (1 + %) = 2

Question65

The solution of the differential equation 2z (%) — y = 4 represents

a family of
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Options:

A. ellipse

B. parabola

C. straight line

D. circle

Answer: B
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Solution:

& (3)=(x)

y 27

L +C

Ve <—%>
y=CVz—4=(y+4)°=C%

= Represents a parabola.

Question66

The solution of the differential equation % +y=0is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.y=3sinz + 4cosz

B.y = z2

Cy=z+2

D.y=logz

Answer: A

Solution:

Given, differential equation % +y=0

A solution is function of  which satisfies given differential equation.
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Option (a) y = 3sinz + 4cos

d
d—y =3cosx —4sinx
T
d2
d—z = —3sinz —4cosx = —y
T
d2
y+y:0

:> ——
dz?
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