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Differential Equations, Application of derivatives

Find the degree of the differential equation Q7 Solve the differential equation
d . .
1+(%>2:(d_23;)1/3 tanyd—Z:sm(m-l—y)—l—sm(m—y)
m Lz (A)sinx+secy=c
(A)2 (B)1 (B)2cosx+secy=c
©3 (D) 4 (C)cosx+sinx=c
The degree of the differential equation (D) 2sinx+secy=c
5/2 :
y" +9(y") ?=eis Q8 Solution of differential equation
— =sin(x +y)+ cos(x +y)is equal to
(A)5 (B) 2 Zz . . l
©1 (0)5/2 % y
log (2+sec-—2-) =z+c
Order and degree of the differential equation (B) log {1+ tan (x + y)} =y +C
d—4y+sin &y =0are ©) z+y
dzt =) log(1+tan——2——>:y+c
(A) order = 4, degree = 1 D) oty
log (1+ tan 252 ) =
(B) order = 3, degree = 1 ERE 2 S
(C) order = 4, degree = not defined Q9 The general solution of the differential equation
(D) order = 4, degree = 2 dy .
(:L'—i—y+3)-a =1is
The order of the differential equation of the (A) x+y+3=Ce¥
curve 2 = 4axis: (B) x+y+4=Ce
(A) 2 (C) x+y+3=Ce”
(B)1 (D) x+y+4=Ce”
(C) 3 2 d
. y _ 2
(D) Can't be determined Q10 Solve: (x + y) a2
(A)y = g tan? <£i> +c
The order and degree of the differential equation o a
) 1 B)y=atan™! (2) +c
e + LAN + 23 = 0 are respectivel (?IH-
dz? dz - P y (C) Y= atan_l (_a_> + c
€26 (D) 2,4 “
Qn ionof ¥ — gu—=
Particular solution of the differential equation e~ The s:luho; of dz 2 s
X(y+1)dy + (cos? x — sin 2x)y dx =0 subjected to ) 2x + 2y =¢
the condition that y=1when x=0is (B) 21 - 21 =¢
(A) y+log y+ e*cos?x=2 OF-—w=c
(B) log (y+ 1) + e¥ cosx=1 (D) x+y=c
- 2
SR P Q12 The solution of ‘gg- +ytanz = 0is:
(D) log (y+ 1) + e cos? x=2 &
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(A)y=acosx

(B) y =asinx
(Qy=logcosx+c
(D)y=atanx+c

Q13 The solution of the differential equation
x (e2y — 1) dy + (a:2 — 1)eyd;v =0is
(AeY +e ¥ =logz — %+c
(Ble¥ —e ¥ =logx — % +ec
Qe¥+ev zlogm—l—””—;—i—c

(D) None of these

Q14  The solution of % = e

A A-x)+y)=c
B) L =¢

D) (1-x)(1-y)=c

Q15 The solution of the differential equation
(.232 — yw2)j—‘z +y*+xy® =0is

(A)log(%) = %—l—%—l—c

Blog(3) =5+ +¢

© log (:vy) = ; +c
©) log (my) + l

Q16 The solution of the equation
dy Yy .
T—— =y+xtan s

(A) sin x/y = cx
(Q)sinx/y=cy

+
+ —

1
y
1
y

(B) sin y/x = cx
(D) sin y/x=cy
Q17 Solve the differential equation
2 2dy __dy
Yy +x = TY-
(A)y=e‘+c
(B)y=x(c+loglyl)
©@y=loglyl+c
(D)y=x+ye*+c

Q18 The solution of% = ——|—sm (%) is:
()tan( )—ca:—O
(B)tan (=) —cz =0
(C tan( )—{-cac—m—U
(D)sm( )—cw—O

“’l

T

@y e8|

¥

Q19

Q20

Q21

Q22

Q23

Q24

Q25
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Solve the differential equation

dy
T— —y=2\/y" -

ANy—Jzty=z+c
(B)y+\/m:cm3
Qy+ Yy —z = cx?

Dy —+y? +a?=cz

By substituting x= vy the transformed equation

of (1 +em/y)daz—i— ey (1 — %)dy: Ois:

(A) dv [ 14e” ) _
dy ( 1—ev ) =0
Oy« (115) =0

(C)yd” +z(v+e)
(D)y%—l—a:('zH—e)

I.F. of % —ycotx = cosecx is:
(A) sin x (B) tan x
(C) sec x (D) cosec x

|F of cos? w% +y=tanczis:
(A) esecx (B) etanx
(C) esinx (D) gcosx

The solution of the differential equation
m%+y=m2+3w+2is

A zy = %+%x2+2m+c

(B) zy = %+x3+w2+c

Qay=2 +2 +2%+c

D) zy = %+m3+w2+cw

The solution of dy = cos x(2 — y cosec x)dx where
% is

(A) y = sin x + cosec x

By = tan —l— cot

Quy= \/-sec 4+ \/icos £

(D) None of these

y=Twhenz =

The solution of the differential equation
(1+9%) + (:c _ etan”! y) % =0is
(A) m262 tan!y — etan’1 Y4 k

B) (z —2) = ke vy

(C) 2:1:’3tan’1 Yy — e2 tan~ly + k
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D) ze™ 'V = tan Ly + k

Q26 A square plate decreases in area at the rate of 2
sq. cm/sec. The rate at which the perimeter
decreases when the side is 16 is
(A) 4 (B) 1/4
© 12 (D)2

Q27 The length of a rectangle is increasing at the rate
of 3.5 cm/sec and its breadth is decreasing at the
rate of 3 cm/sec. Find the rate of change of the
area of the rectangle when length is 12 cm and
breadthis 8 cm.

(A) 6 cm?%/sec (B) -6 cm?/sec

(C) 8 cm?%/sec (D) -8 cm?/sec

Q28 The volume V and depth x of water in a vessel
are connected by the relation V = 5z — ””—62 and
the volume of water is increasing at the rate of 5
cm3/sec, when x = 2 cm. The rate at which the
depth of water is increasing is
(A) %cm/ sec (B) %cm/ sec
© 1—56cm/sec (D) None of these

Q29 If the rate of change of tan tis twice the rate of
change of log, (cos ?) then tis
OF: (B)-I
™ s
-3 D)5

Q30 The sides of an equilateral triangle are increasing
at the rate of 4 cm/sec. The rate at which its area
is increasing when the side is 14 cm is
(A) 104/3 cm? /sec
(B) 42 cm?/sec
(C) 28+4/3 cm? /sec
(D) 14 cm?/sec
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Hints & Solutions

Note: scan the QR code to watch video solution

Q1 Text Solution:

Q2

Q3

https://qgbg-admin.penpencil.co/finalize-question-paper/print-preview

We have, highest order derivative is 4y

2

dz?’

So, its order is 2.
degreeis 2

Video Solution:

Text Solution:

5/2 d? dy\ /2 ,
VW) e s Fre(g) = e
2

-9(2)
(squaring both sides we get)
dzy . 2 B dy 3
Here degree = 2 (power of highest derivative)

Video Solution:

Text Solution:

The highest order derivative which occurs in the
given differential equation is %, therefore its
order is 4.

As the given differential equation is not a
polynomial equation in dy/dx, therefore its

degree is not defined.

Video Solution:

Q4

Q5

Q6

Text Solution:

Since the given differential has only 1" arbitrary
constant i.e. 'a), hence the order of differential
equation is 'T'

Video Solution:

Text Solution:

& dy\ /3
Given d—f + 2/t = —(d—y>
X i

. d’y a]®
Taking cube, [(d—zz) +x } =

Order of highest derivative = 2
Degree of highest derivative = 3

Video Solution:

Text Solution:
e ® (y+1)dy = — (cos’ z — sin2z)y dy

[ %dy = —e” (cos2 x — sin 2m)dy

f1+ %dy = — [e” [cos® z + (—sin2z)|dz

y+logy = —e”* [cos2 :c} +c

= y+logy+efcos’z=c
Giveny=1whenx=0
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T+1=c
c=2
. Weget y+ logy = e®cos’z = 2

Video Solution:

Putz+y+3=1

' By dt
Q7 Text Solution: dx N de
tany%:sin(:ﬂ—ky)—ksin(w—y) t[ﬁ_ ] =
dt _ 1
. d_ 149
tan% = 2sin [z] cos [y] dz 1
: [=dt = [dz
[secy tan ydy=2 [sinz dz 1
1 —
secy = —2cos ¢ +c = [1— zxdt = [dz
2cosx +secy=c = t—log(t+1)+z+c

Video Solution: = y+3=log(t+1)c
: " et =g+ y+4
z+y+4=coe?

Video Solution:

Q8 Text Solution:
.y d .
Consider d—i = sin (z + y) + cos (z + y)

Putx+y=t ! i
y=t-x Q10 Text Solution:
dy _ dt 2 dy 2
%—1:sint+cost Putz+y=t
dt ot ¢ 2 & dy _ dt _
d—m—2sm3c055+2c08 3 d—m_d—m_l
%:2cos2é[tan%+1] 2 [%— ]:a2
o1 sec? /2 _ ﬁ:ﬁ
=7 1+tant/2dt_fdx reialr

t2 _
zlog[l—l—tan(#)] =x+c fmdt—fdw

a’? _

Video Solution: f 1- 21 dt—f dx

t —atan™! (5) =zx+c

y = atan~! (xaﬂ) +c
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Video Solution:

Q11 Text Solution:

. dy y—x dy  dz
leen%—Z :>2—y—d2—z
. . Yy dx
Integrating on both 5|des,f w =J %
—271og2=—-2""log2+c;
log 2 log2 1 1 a
= Ty AT R Ty T g2 ©

Video Solution:

Q12 Text Solution:
Solving the given DE by Variable-Seperable

Method:
fd—;’ = — [tanz dz
logy = — <—log’cosxD +logC

logy = log‘cosx‘ +logC

y = C coszx
=y=a cosx

Video Solution:

Q13 Text Solution:
x (e2y — 1)dy—|— (:p2 — 1)eyda: =0
= [ ezzjldy:f 1;w2da:

= ey—}—e*y:logm—x—;—i—c
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Video Solution:

Q14 Text Solution:
Solving the given DE by Variable Seperable

method:
dy dz
1-y — J 1-=z

On solving we get;
l-z _

Q15 Text Solution:
The given equation

d
(a:2 —yw2)d—z +y?+2y? =0
= Sty + de =0

IL'Z
1 1 1 1
On integrating, we get the required solution

log(%):%+%+c

Video Solution:

Q16 Text Solution:
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Q17

Q18

Q19

Put y=vz :>v+:c% =v+tanv

écotvdv:%

Integrating both sides we get, log sin v =log x +
logc= sin% =cz

dy -y’
dz =~ z2—my
de z’—zy
dy - 7y2
2
az _z (z
dy Yy y
on solving

y =z (c+logly|)

Video Solution:

Text Solution:

The solution of given differential equation is:

tan (2—21) —cx =0

Video Solution:

=4 ' -
-.:_.LH_ :- .I“- .- R

rat, ro )

'E“l} v

et

Text Solution:
dy 2\/y?—zty

We have, = = —
Which is a homogeneous differential equation
d
Puttingy = vz = d—z =v+ mg—z, we get
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d d dzx
;sxd—gzwm;»fw—;:l:ﬂ?

= log|v+ Vo2 — 1| = 2log|x‘ + logc
= log'v+ Vo2 — 1' = log]caﬂ

Y y27m2_ 2 /2 2

Q20 Text Solution:
By substituting x = vy the given differential
equation can be transformed as

ya + (”*ev) =0

dy 1+e?

Video Solution:

Q21 Text Solution:
The Integrating factor of Linear differential
equation is given by:
edew — ef(fcot:n)dx — elog | cos ecx| _ Cos ecx

Video Solution:

Q22 Text Solution:
Required Integration factor is

ef sec’r dz — etanz
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Video Solution:

Q23

X
Here P = %,Q:x+3+%, therefore I.F.
—efidr — g
cyr=[(z+3+2) - zdrtc

:>my:§+3—§2—|—2m+c Q26

Video Solution:

Q24 Text Solution:
dy
= 2cosx —ycotx

d
= d—z +ycotxz =2cosx

I.F.=efcotzde _ gin o

y-sinz = [2cosz-sinz + ¢

Q27
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The above D.E. can be rewritten in the form

dx 1 et ly

o T 2T T 1ty

Which is of the form: g—”y” +Pxr=Q

Where P = —1— and Q = e Ly
1442 1442

Now, find the integrating factor and proceed to
find required solution.

Video Solution:

Text Solution:

Given, % = —2sqcm/s
Now; A =z*= o= 2w o &
_ dP __ de _ —1
Now, P =4z = & =4. 22 = —~cm/sec

Video Solution:

Text Solution:
Let at any instant of time t, the length of

ysinz = —%cos 2z +c rectangle be x and the breadth be y and letA be
atz = 5 and y =1, we getc = % the corresponding area, then A = xy
) cos 9 1 Differentiating (i) w.rt. t, we get
Soysing + —— = 5
i ion: dA _ d
Video Solution: < == (zy) = a
d_x ¢
a "
Whenx=12cm,y=8cm
2 = (-3 x 12+ 3.5 x 8)cm?/sec =
Q25 Text Solution: t y
B —8 cm* /sec
P . a2 _ otan"ly ﬂ —
leen.(l y)—l—(m etan )dw—O
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Hence, the area of the rectangle is decreasing at A= @x{
the rate of 8 cm?/sec )
/ Given : % = 4 cm/sec.
Video Solution: *
- A _ V3 g de
; o dt 2 dt

When z = 14 cm and ‘éf =4 cm/sec
dA __ 2
& = 28+/3 cm? /sec

Video Solution:

Q28 Text Solution:
— _ oz av _gdz _z  dr
V =5z = &= 5 pr

6 3 dt
de __ % dx — _5
dat (5-2) (E)xzz )
= }—g cm/sec.

Video Solution:

Q29 Text Solution:
According to the question

% (tan t) = 2% (log (cos t>>

= sec’t = —2tant

= 1+tan’t+2tant =0
= (1+tant)® =0

= tant = —1

Video Solution:

Q30 Text Solution:
Let ‘X’ be the side and ‘A’ be the area of an
equilateral triangle.
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