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SOLUTION

Q.1 The money invested in a company is
compounded continuously. If X 200
invested today becomes X 400 in 6 years,
then at the end of 33 years it will become
4
Correct option: (D)

Here, Amount (A) = X 400
Principal (P) = X 200, N = 6 years

R\
A=P(1+ —
< +100)

R 6
=400=200{ 1+ —

100
R 6
1+—1) =2
<+100>
R 1
=21+ —=2%
100
R N R 33
A=Pl1+ — =200 —_—
<+100) (1+100>

=200 (32\/5)

= 64002
d
Q-2 The solution of d_y +1=e"Vis
x

Correct option: (A)

...()

=eX"Y -1

dy _
= Te  dm 1...(iii)
Substituting (ii) and (iii) in (i), we get
dv
de ¢

\%

Maths
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Integrating on both sides, we get

/e”dv=/dm+c

=-e"'=x+tcC
=>x+eV+c=0

=Sx+e XN 4+c=0

Q.3 Solution of the differential equation
d
<Y + Yy _ sin & is
de =z
Correct option: (A)
d
%y + ., sin 2
de =

S LR e) ros ologx =

. The solution of the given equation is

yx=/:1: sinz dz+c

= YyXx=—XC0oSX*+sinx+c

= x(y + cos x) =sin x + ¢

Q.4 The particular solution of 3e* tany dx + (1
+esec’y dy = 0, when x = 0,y =t is
Correct option: (C)

3e¥tany dx + (1 + e¥sec’ y dy =0

. ff; dx + %d@F 0

Integrating on both sides, we get

z SeC2
3.[ 14-e® dx + f tanz
. 3log |1 + e*| + log |tan y| = log |c]|
= log |(1 + e*)*(tan y)| = log |c|

=>(1+e)tany=c

dy=log |c|

Whenx=0,y=mn

L(d+etann=c=c=0

L(1+e)tany=0

Q.5 The differential equation of all parabolas
whose axis is Y-axis is
Correct option: (A)

Axis of parabola = Y-axis

Vertex = (0, m)

.. Equation of parabola is

(x—0)>=4a(y—m)

= x? = 4ay — 4am




Differentiating w.r.t. x, we get

dy
2 :4 <
x=da —
Ldy 1 1y dy 1,
x dz 2a =z dz2 dz z2
d’y dy 0
dz? dz

Q.6 Abody cools according to Newton’s law of
cooling from 100°C to 60°C in 15 minutes.
If the temperature of the surrounding is
20°C, then the temperature of the body
after cooling down for one hour is
Correct option: (B)

Let 0 be the temperature of the body at any time
t.

E 05(9—20)

do

= —=-k(0-20),k>0
Tt ( ),

Integrating on both sides, we get
log |6 — 20| = -kt +
Whent=0, 6 =100°

" log 80 =—-k(0) + c
= c =log 80

" log |8 — 20| = —kt + log 80
When t = 15, 6 = 60°

..(0)

. log 40 = —15k+log80
1
k= Llog &
B T

t 1
. log|6—20|= 1—510g 0 +1og'80 ...[From (i)]

When t = 1 hour =60.minutes,

60 1
log |6 — 20| = Elog 3 + log 80

1

2

4
) =0=5+20=25°C

Q.7 If the half life of substance is 5 years, then
the total amount of the substance left
after 15 years, when initial amount is 64
gms is

Correct option: (B)
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Initial amount = 64 gms
Half life period = 5 years

. Amount of substance left after 5 years = -

32 gms

32
Amount of substance left after 10 years = 7=

16 gms

8

16
Amount of substance left after 15 years = -

gms
Q.8 The general solution of the differential

. dy .
equation — = cotx - coty.is
dz

Correct option:(B)
d

= cot x.cot
dx J

= cotxdx—tan ydy =0
Integrating,on both sides, we get

log (sinx)— log (sec y) = log c

sinx
= log

=log c = sinx=csecy

Q.9 The solution of the differential equation
dy 322 sin’z |
— 4+ y =
de 1+ 23

1+as

Correct option: (D)

dy 322 sin’z
2 4 y=
de 1+z37 1+ 23
32 sin’z
Here, P = andQ =
1+ 23 @ 1423
" LF. —ef 1747 = glog(1+2%) = 1 4,3

.". solution of the given equation is
sin’z

y.(1+x%) =/ A x)dx

=y(l+x})= /

51
= y(1+x) =5 x-

— CoS 2a:

sin 2z
4

+C

Q.10 The general solution of the differential
1

V1+ 22

Correct option: (A)

. dy :
equation . + =0is

X



1
+——=0
V142

1
e [
/ V1+ a2

1X:C

dy
dx

=y+sin-

Q.11 The order and degree of the differential

(@) (&)

dz?
are respectively

ol

dz

equation

Correct option: (B)
7

(@] (@)

dz dx?

7 3
dy '\’ 5 4’y
1 — =7 —
R < dx ) ] ( dx?
’y
Here, the highest order derivative is ) with
x

power 3.
. order = 2 and degree = 3

Q.12

The general solution of the differential

equati
on(£)cos (2 )aa — [(2 )sin(£) + cos( %) ay <0

is

Correct option: (D)

T y _
(;)cos(;)d:z: - {gsm(;) + cos(;)} dy=20
Ldy _ ngees(D) 0
dz +sin (L) + cos (L)
Puty = vx ...(ii)
d d
:d—z:vﬂ:é ...(iii)
Substituting (ii) and (iii) in (i), we get
vV COS v
VT =
dz > SInv + Cos v
dv v% cosv
svt+r—m= ——
dz sinv + vcosv
dv —vsinwv
=>r— -
dz sinv 4+ vcosv
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sinv—l—vcosvd dx

- v =

vsinwv x

1 dz

= | —+cotv)dv=——
v x

Integrating on both sides, we get
log v + log sin v =—log x + log k

= log L log sin (£)=—logx +log k
T T
= log (ysin£)=logk
x
= ysin(g) =k
x

Q.13

The solution of the differential equation
L =1+ x)(1 +y>?).is
dx '
Correct option: (D)
d
=2 = g )
dx

Integrating on both sides, we get
d
/ % :/(1+m)dm+c
2

1+ 92
1 T
= tan y=7+x+c

2
=>y=tan<7 +w+c>
d
Q14 Tpe general solution of & _x Yy is
dx x-y

Correct option: (C)
dy _zty

pE— ...(1)
Puty = vx ...(ii)
dy dv
—_— + JR—
Iz vtz In ...(iii)
Substituting (ii) and (iii) in (i), we get
dv  z+ oz
vV+r— =
dr = —vz
dv 1+
_— —V
dx 1—v
dv 1+ 2
:E—:
dr 1—wv
1—wv dx
= = —

1+ 02 Vo T

Integrating on both sides, we get



1
tan v — Elog‘l —l—vz‘ =log |x| +

2

1
= tan ! (2) — —log |1+ L =log |x| + c
x 2 x?
2, .2
-1 (Y 1 " +y | 1 2
= tan (;) — Elog = = Elog ‘x ‘

+C

1
= tan ! (E) — —log ‘x2 —i—y?‘ =cC
T 2

Q.15 The differential equation xz(y +1)dx +
yz(x — 1) dy = 0 has the general solution

given by (where C is a constant of
integration.)
Correct option: (B)

xz(y+ 1)dx+y2(x—1)dy=0
22 y?

= dx + dy=0
z—1 y+1

Integrating on both sides, we get
2 2
ze—1+1 y—1+1
—d —dy =
/ z—1 T / y+1 y-a

=

1 1
/(m—i—l)dm—i—/ x_ldx+/(y—1)dy+/w—1dy:c1

+w—i—log(m—1)+y——y—i—log(y—i—l):cl

=
2 2
2 2

> +2x+ 1)+ (2 -2y w1) +2log [(x-1) (v
+1)] = 2¢y +2

= x+1)2+ (<12 +2log[(x-1) (y + 1)] =C,
where C = 2¢; +2

Q.16 The solution of the differential equation

d
—y=3"+yatx=0=yis
dx
Correct option: (A)

dy

—Z=3xty

dx

= 3%dx-37Vdy =0

Integrating on both sides, we get
3* 37Y

log 3 + log 3 —Aa

= 3*+ 37 =, where ¢ = cylog3

When x =0 =y,
30430=¢c=>c=2
3+ 37V=2

=3+3Y-2=0

Q.17 The solution of the differential equation

d
d_z: ¥ Yatx=0=yis
Correct option: (A)
ﬁ: 3X+.y
dx

= 3*dx-37dy =0

Integrating on both sides, we get

3¥+3V=c

Whenx =0 =y,

30+30=c=>c=2

L3+ 37Y=2

= 3+ 3¥=2=0

Q.18 The integrating factor of the differential
equation (1 + x2) dt= (tan_1 x—t)dxis
Correct option: (D)

(1'+ x%) dt = (tan ' x — t) dx
dt  tan 'z —t¢

= — =

dx 14 22

dt t tan !z
= — 4 =

dx 1+ 22 1+ 22

1
Here, P =
1+ 22

_1 —1
“ LF = ef e — el 7

Q19 1f (2?%) W = _cos x,y(0) = 1, theny
(%)= [IIT Screening 2004; Assam CCE
2017]
Correct option: (A) %

(2+sinm)ﬂ = _ Cos X

1+y dx
dy _ —COoST
= 1+y — (2+sinm) dx

Integrating on both sides, we get
% +J 555z dx=logc

= log(1 + y) + log(2 + sin x) = log c

= (y+1)2+sinx)=c...()

Since y(0) =1, i.e.,y=1whenx =0

SL(1+1)(2+sin0)=c=>c=4

S (y+1)(2+sinx)=4...[From (i)]

1

=y= 2+sinz
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4
2+ sin 3§

™

2 1=

Q.20 Bismath has half life period of 5 days. A

sample originally has a mass of 1000mg,

ik

'y( _1:%

then the mass of Bismath after 30 days is
Correct option: (D)
Original mass = 1000 mg

Half life period = 5 days

. 1000
. Mass of Bismath after 5 days = — 500

mg

Mass of Bismath after 10 days

250 mg
. 250
Mass of Bismath after 15 days = 5 125 mg

125
Mass of Bismath after 20 days = — 62.5 mg

62.5
Mass of Bismath after 25 days = — 31.25
mg
31.25

Mass of Bismath after 30 days = —

15.625 mg

Q.21 The curve satisfying the differential
equation ydz — (z + 3y°)dy = 0 and

passing through the point (1, 1) also
passes through the point
Correct option: (D)
ydx—(x+3y%)dy=0
=y dx = (x+3y) dy

dr =+ 33?
= - — Y
dy Yy
=>d—x=£+3y
dy vy
dx 1
— | = ]z=3y
dy <y>

Which is a linear equation
p=el Ty — gty - L
Y
". The required solution is

1 / 1
Jyx —dy+c
Y

X— =
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T

—=3y+c

" Y
=>Xx= 3y2 +cy ...(D)
Curve passes through (1, 1)
=1=3+c
=>c=-2

Equation (i) becomes,

x=3y2—2y

Option (D) i.e., (

1

5)

373
Satisfies above equation.

Q.22 Ify = e™ cos2x, then which of the
following differential equations is
satisfied ?

Correct-option: (A)
y=e"cos 2x

d
I 2e7* sin2x — e~ cos 2x

dx

d2
Sy _ 4e7 sin 2x — 3e™ cos 2x

dz?

d®y  2dy
So——+ —— +5y=0

dz? dz Y
Q.23 The solution of x sin (%) dy =

[ysin (£) — =] dxis
Correct option: (B)

xsin (L) dy = [ysin (£) — =] dx
.ody _ ysin(¥) -z .
.. % - W ...(1)
Put y = vx ...(i)
Differentiating w.r.t. x, we get
B o—yexd -..(iii)
Substituting (ii) and (iii) in (i), we get
v+ x 3_; — vwwsi;nv;a:
=>V+tX dv _ L

dr ¥V smo
=>—sinvdv=%dx

Integrating on both sides, we get
—[sin vdv = f% dx
=cosv=log|x|+cC
= cos (£) =log|x|+c
The solution of
y2 Y _ y(sinz + cos ) s
dz (1+ylogy)

Q.24

Correct option: (C)



ey”ﬁ _ y(sinz + cos )
dr (1+ylogy)
1 1
" eywdy = e*(sin x + cos x) dx

1 .
g /ey<logy—|——> dy=/e“’ (sin x + cos x)
Y

dx

= edlogy = e*sinx + c...

{ / & (f(@) + £ (@) de = & f(z) +c]

Q.25 Solution of the differential equation
2 2
/ x°+

= M, where y(1) = —2 is
Y

given by

Correct option: (D)

2 2
Tt +y .
—_— ()
Ty

...(iiQ)
Substituting (ii) and (iii) in (i), we get

z? 4+ v’z?

T - VT

V+r—

dx

2
=>v+xﬂ 1tv
dx v

dv
=2>r— =

1
dx v

dz

= vdv = —
T

Integrating on both sides, we get
v? 1 N

—=logx+c

2 g

2
Y
= ——=logx+c
22 &

=y?=2%log x + 2cx* ...(1)
y(1)=-2ie. whenx=1,y=-2

© (2=2(1) log 1 + 2¢ (1)*
=24=2c=>c=2

. yz =2x2 log x + 4x? ...[From (i)]

ﬁyz = X log X2+ 4x2
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Q.26 Ify = y(z) is the solution of the

differential equation
( 5+¢€” ) dy
2+y

y(0) = 1, then a value of y(logl3) is

+ e” = 0 satisfying
dz

Correct option: (A)
5+¢e”\ dy
2+y ) dx

- dy __—e
24y 5+ e?

+e"=0

x

Integrating on both sides; we get

log |2 + y| = —log|5 + &¥|.+ log |c]

= log |2 + y| = log

c
4% e”
Since y(0) =1i.e,y=1whenx=0
¢
- log3= log| ¢
08 08 6

e ‘ ...[From (i)]

18 18
Sylog 1) = e T2 5 2T

-1

Q.27 The general solution of the differential
. 1dy -1
equation ——— = tan
x dx

T is

Correct option: (D)
1d
il 4 —tan 'z
x dz
dy=x-tan_1xdx
Integrating on both sides we get,

y= / z - tan~! zdx

y:
d
tan_la:/acdw—/<—tan_1x-/a:dw)da:
dx



=tan 'z $—2—/ 1 Xm—2 dx
Y 2 1+az2 2

x? 1 x?
=tan 'z — — — d
y=tan "z 2 2/<1+$2> z

22 -tan 1z 1 / 2 +1 / 1
— = — dz
2 2 z2+1 1+ 22
. z?tan"lz 1( tan12) +
= — —(z—tan "z c
Y 2 2

Q.28 The integrating factor of the differential
dy 1

equation — = ——— is
q dz z+y+2

Correct option: (C)
1

dy _
z+y+2

dx
:dw + +2=>d:c +2
d Y ay Y

S LE=el = W=ev

Q.29 The integrating factor of the differential
equation

d
A ylogz = z. ez 2 log z(z > 0)

dz

is
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Correct option: (C)

2 +ylogz = . €%z 2 log
dx

d log x
= d_z . 29 -y=emx_%logx
x
" LF = el 5z = g3lloga)®

 (ever)

(\/5) log

@™t =a™mn

Q.30 The differential equation, having general
solution as Ax? + By2 =1, where A and B
are arbitrary constants, is
Correct option: (D)

Ax*+By’=1

Differentiating w.r.t. x, we get

d
DAX + 2Byd—y =0 ..()
XL

Again, differentiating w.r.t. x, we get

dy\* &y | )
2A+ 2B!(%> —i—yW =0 ....(>i0)
Solving (i) and (ii), we get
d*y dy\* dy



