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DIFFERENTIAL EQUATIONS

Exercise Single Choice Problems

dy (1
1%( —|—;:0s:13> = —sinz and f(%) = — 1, then f(0) is:

A2
B.1
C.3

D.4

Answer: A

e |


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TfubmZMBTWnp

| ¥ Vvatch Video Solution J

2. The differential equation satisfied by family of curves

y = Ae” + Be3® + Ce®® where AB,C ar arbitrary constnat s is:

d3y d*y dy
A —2 —9—+23——|—15y—0
dz?® da? dx
d3 d*y d
B. o2 9= 3% L5y —0
dz3 dz? dx
d3y d%y dy
c.—+9——23—+15y—0
dz?® dz? dz
d3y d*y dy
D.—+9—+23— 15y =0
dz® dz? dzx
Answer: D

° Watch Video Solution

3.1fy = y(z) and it follows the relation e™* + ycos(z®) = 5 then y’(0)

is equal to

A 4


https://dl.doubtnut.com/l/_TfubmZMBTWnp
https://dl.doubtnut.com/l/_43LEIF83elfR
https://dl.doubtnut.com/l/_66o5rwsqVB1M

B.—16

D. 16

Answer: B

° Watch Video Solution

4.1f (z2° + y*)dy = zydz and y(1)=1and y(z,) = e, then z,

A. \/3e

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_66o5rwsqVB1M
https://dl.doubtnut.com/l/_4AT3H4vqzZr7
https://dl.doubtnut.com/l/_UK9nWahP0pe4

dy 1— 92

5. The differential equation — =
dz Y

determines a fimily of
circular with

A. Variable radil and fixed centre at (0, 1)

B. Variable radii and fixed centre at (0, — 1)

C. Fixed radius 1 and variable centres along y-axis

D. Fixed radius 1 and variable centres along y-axis

Answer: C

o Watch Video Solution

6. Interval contained in the domain of definition of non-zero solutions of

the differential equation (z — 3)2y' +y=0


https://dl.doubtnut.com/l/_UK9nWahP0pe4
https://dl.doubtnut.com/l/_ZBtjOXPdKhLv

D.(—m,m)

Answer: A

o Watch Video Solution

7. A function y = f(x) satisfies
"(2) — 2(2? + 7) f(z) = = 2 T = en
(z +1)f'(z) — 2(2® + z) f(=) (mH),v = 1. If f(0) = 5, th
f(z) is (a)
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https://dl.doubtnut.com/l/_ZBtjOXPdKhLv
https://dl.doubtnut.com/l/_NS2RD0VhgT8A

Answer: B

° Watch Video Solution

8.The solution of the differential equation
d
2x2y—y = ta,n(:r2y2) — 2z9°, given y(1) = z,is
dx 2
A sin(:z:2y2) —1=0
B ™ 2.2 _
-cos{ +zy’ )+ =0
z—1

C. sin(m2y2) =e

D. sin(z2y2) = (1)

Answer: C

° Watch Video Solution

9. The differential equation whose general solution is given by

y = (cl cos(x + ¢2) — (C3e( —zted) | (cssinzx), where c1, c2, c3, ¢4, C5


https://dl.doubtnut.com/l/_NS2RD0VhgT8A
https://dl.doubtnut.com/l/_oxsvPxPxebgt
https://dl.doubtnut.com/l/_UJhUqt2kvHic
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Answer: C


https://dl.doubtnut.com/l/_UJhUqt2kvHic

° Watch Video Solution

10. If y=e(@*)? pe solution

of differential equation
Z—;j —4% + 4y = 0, then ais:
A.0
B.1
C.—1
D.2
Answer: B
° Watch Video Solution
. The order and degree of the differential equation

dz dzx

is:

< y> — 4—32/ — 7z = 0 are a and B, then the value of (a + 5)



https://dl.doubtnut.com/l/_UJhUqt2kvHic
https://dl.doubtnut.com/l/_0jQJji6QtoEs
https://dl.doubtnut.com/l/_KW8BK1EAJTYH

A3

B.4

C.2

D.5

Answer: D

o Watch Video Solution

12. General solution of differential

dy_
- =

f(z) A(z) + yf(z) + £ (2)yis:

(c being arbitary constant.)
Ay = f(x) + ce®
B.y= — f(z) + ce®
Cy= — f(z) + e’ f(=)

D.y = cf(x) + €*

equation

of


https://dl.doubtnut.com/l/_KW8BK1EAJTYH
https://dl.doubtnut.com/l/_0z1q3YuS45DC

Answer: C

° Watch Video Solution

13. The order and degree respectively of the differential equation of all

tangent lines to parabola 22 = 2y is:

A1,2
B.2, 1
c.1,1

D.1,3

Answer: A

° Watch Video Solution

14. The general solution of

d
%—i—x(m—i—y)zaz(m—i—y)g—lis:

the

differential

equation


https://dl.doubtnut.com/l/_0z1q3YuS45DC
https://dl.doubtnut.com/l/_wZEU25APISJM
https://dl.doubtnut.com/l/_GcHEnImtXxfT

(z+y+1)(z+y—1) X

A ln (w+y)4 =x+C
(z+y+1(z+y—1) )

B.In (x+y)2 =z°+C
(z+y+1)(z+y—1) )

C.2ln (m+y)2 =z +C

n(a:—l—y—l—l)(a:—i—y—l) _eiC
(z +y)*
Answer: B

o Watch Video Solution

d
15. The general solution of %Y _ 2ytanz + tan? z is:

x
sin 2z
A.ycoszw:%— 1 +C
B.ysec’ z = z_ sin 2 +C
' 2 4
c 2 T cos 2x o
.ycos“x = 5 ) +
sin 2z
D.ycoszm:;— 1 +C
Answer: A

| ° Wiak A \tAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_GcHEnImtXxfT
https://dl.doubtnut.com/l/_bPK4ZLobJWiO
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. . . _dhy dy
16. The solution of differential equation — = —=,y(0) =3 and
dx dx
y'(0) = 2:
A.is a periodic function
B. approaches to zeroas * -+ — o
C. has an asymptote parallel to x-axis
D. has an asymptote parallel to y-axis
Answer: C
o Watch Video Solution
. . . : ) d’y dy
17. The solution of the differential equation (:13 + 1) — = xd—
dx z

under the conditions y(0)=1and y '(0) =3, is

A.y:m2+3w+1


https://dl.doubtnut.com/l/_bPK4ZLobJWiO
https://dl.doubtnut.com/l/_oS3VBB3PCOql
https://dl.doubtnut.com/l/_mLAojUieDkWd

B.y:z3+3zc+1
Cy—z*+3z+1

D.y=3tan 'z + 2> +1

Answer: B

° Watch Video Solution

18. The differential equation of the family of curves cy? = 2z + ¢ (where ¢

is an arbitrary constant.) is:

d
N
dz

dy 2xly
B.[— ) = 1
< dx > dx *

d
C. y2 = 2:1:y—y +1
dx

2yd
D.y2: yy—l—l
dx

1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mLAojUieDkWd
https://dl.doubtnut.com/l/_MNnrsQZ0pGlI

d 1
19. solution of the equation & + —tany = —tanysinyis
de =z x?

A2y = siny(l — 2cm2)
B.2z = cot y(l + 2c:c2)
C.2x = siny(l — 20332)

D.2zsiny = 1 — 2ca?

Answer: C

o Watch Video Solution

20. Solution of the differential equation zdy — \/132 + y?dz = 0is :


https://dl.doubtnut.com/l/_MNnrsQZ0pGlI
https://dl.doubtnut.com/l/_2z0aBSvci89D
https://dl.doubtnut.com/l/_HI2fmwtU6MU9

Answer: D

° Watch Video Solution

21. Let f(z) be differentiable on the interval (0, c0) such that f(1) =1

and lim tzf(a;) _ :1;2f(t)

t—zx t—x

= 1foreach z > 0.Then f(z) =

3x2

Answer: C

° Watch Video Solution

22. The population p(t) at time t of a certain mouse species satisfies the

differential equation <dp% = 0. 5p(t) — 450 If p(0) = 850 , then the


https://dl.doubtnut.com/l/_HI2fmwtU6MU9
https://dl.doubtnut.com/l/_CLXH0gZeLM6o
https://dl.doubtnut.com/l/_Akux014vVhnu

1
time at which the population becomes zero is (1) 2 In 18 (2) In 9 (3) 3 In
18 (4) In 18

A 1l 18
-3 n

B.In18

C.2In18

D.In9

Answer: C

o Watch Video Solution

23. The solution of the differential equation
. dy 2 3 . . .
sm2yd— + 2tanz cos”y = 2secxcos”y is: (where C is arbitary
x
constant)
A.cosysecx = tanz + C

B.secycosz = tanz + C

C.secysecx = tanx + C


https://dl.doubtnut.com/l/_Akux014vVhnu
https://dl.doubtnut.com/l/_tGlamg69xyj3

D.tanysecx = secx + C

Answer: C

° Watch Video Solution

d
24.The solution of the differential equation d—y = (4z + y + 1)%is
T

Adr+y+1=2tan(2z +y+ C)
B.4z + y + 1 = 2tan(z + 2y + C)
Cdz +y+1=2tan(2y + ¢)

D.4z + y + 1 = 2tan(2z + ¢)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tGlamg69xyj3
https://dl.doubtnut.com/l/_O2STr272UXeA

25. If a curve is such that line joining origin to any point P(z, y) on the
curve and the line parallel to y-axis through P are equally inclined to

tangent to curve at P, then the differential equation of the curve is:

d d
Az Y 2y—y =z
dzx dzx
dy 2 dy
B. — My —= =
x(dm) + ydm v
dy 2 dy
dy\ 2 d
D. x(—y) — 2y—y =z
T dzx
Answer: A

o Watch Video Solution

26. If y = f(z) satisfy the differential equation
dy

Ly

x

T = 22, f(1) = 1, then value of f(3) equals:

A7

B.5


https://dl.doubtnut.com/l/_rglCuImrxR5N
https://dl.doubtnut.com/l/_3XFmysNcDlcU

C.9

D. 27

Answer: A

o Watch Video Solution

d 3z? —
27. Let y = f(x) and %% = ﬁ’ f(1) =1 then the possible

1
value of §f(3) equals :

A.9
B.4
C.3

D.2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3XFmysNcDlcU
https://dl.doubtnut.com/l/_BZYT8WfkRd2n

Exercise One Or More Than One Answer Is Are Correct

1. Let y=f(x) be a real valued function satisfying

d
=Y =22 +y—2, f(1) =1, then:
dx

A. f(z) is minimumatz = 1

B. f(x) is maximumat z = 1

C.f(3) =5
D. f(2) =3
Answer: A::C

° Watch Video Solution

d
2. solution of differential equation a:cosa:d—y + y(zsinz + cosz) =1
x

is

A.zy = sinz + ccos x


https://dl.doubtnut.com/l/_majKHKQetBTt
https://dl.doubtnut.com/l/_5dyuUV4hptmP

B.zysecr = tanz + ¢

C.zy+sinz +ccosz =0

D. None of these

Answer: A::B

° Watch Video Solution

3. If a function satisfies

(z —y)fz+y) — (z+y)f(z —y) = 2(z’y — y°) Vo,y € R and f(1) =

, then

A. f (x) must be polynomial function

B. f(3) = 12
C.f(0) =0
D. f(3) =13

Answer: A::B::C

[ - |


https://dl.doubtnut.com/l/_5dyuUV4hptmP
https://dl.doubtnut.com/l/_AEMfQDQtCaU6

| @J Watch Video Solution J

4. A function y=f (x) satisfies the differential equation

f(z)sin2z — cosz + (1 +sin’z) f'(z) = 0 with initial condition

. 1 3 4 2
y(0) = 0.The value off(%) s equal to (A) = (B) = (O) = (D) ~

gk o~k o w o

Answer: A

o Watch Video Solution

5. Solution of the differential equation

(2+ 20 /5)yde + (2% /5 + 2) wdy = Ois/are


https://dl.doubtnut.com/l/_AEMfQDQtCaU6
https://dl.doubtnut.com/l/_Ftp6UmHXoTKL
https://dl.doubtnut.com/l/_2FbSlKGpkude

c

A xy<x2\/@ + 5)

B. xy<w2\/§ + 3) c
C. my(y2\/§ + 3) =c

D. wy(y2\/5 + 5) =c

Answer: B

o View Text Solution

6. If y (x) satisfies the differential equation

d
d_y = sin 2z + 3ycot  and y(%) = 2 then which of the following
x

stattement (s) is/are correct ?

(z) -0
By’ (%) -2 _23\/§

C.y(z) increases in the interval

w/2
D./ y(z)de =z
—7m/2


https://dl.doubtnut.com/l/_2FbSlKGpkude
https://dl.doubtnut.com/l/_xZiEQutqbHu9

Answer: A::C

° Watch Video Solution

Exercise Comprehension Type Problem

1. A differentiable function y = g(x) satisfies

/ (z —t+ 1)g(t)dt = z* + z* for all £ > 0 then y=g(x) satisfies the
0

differential equation

dy
dz
dy
dz
dy
dz
dy
dz

—y=12z% 4+ 2
+ 2y = 1222 + 2
+y = 1222 + 2

+y=12z + 2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xZiEQutqbHu9
https://dl.doubtnut.com/l/_idz2t9EUVwgx
https://dl.doubtnut.com/l/_KmyUDib9MNyO

2. A differentiable function y = g(x) satisfies
/9«‘ (z —t+ 1)g(t)dt = z* + z* for all £ > 0 then y=g(x) satisfies the
0
differential equation
A.O
B.1
C.ée?

D. Data insufficient

Answer: A

o Watch Video Solution

3. Suppose f and g are differentiabel functions such that

zg(f(2))f'(9(2))g’ (z) = (9(2))g’(f(2))f (z) Vz € R and f is

positive Vn € R. Also
v _ l e 2\ g — 1 an 2) — g(f(z)) |
|| o0yt = 51 e ) ¥a € R g(£(0) = 1 and hie) = F5

The graph of y = h(x) is symmetric with respect to line:


https://dl.doubtnut.com/l/_KmyUDib9MNyO
https://dl.doubtnut.com/l/_TkrLO3CAm518

B.x =0

Cx=1

D.x =2
Answer: C

o Watch Video Solution

4, let f and g be differentiable functions such that:

zg(f(2))f'(9(2))g’ (z) = f(g(2))g’(f(2))f (z)Va € R Also,

f(z) >0 and g(z) > 0Vz € R /mf(g(t))dt _1- e;w, Vz € R
0

and ¢(f(0)) =1, h(z) = %Vw € R Now answer the question:

f(9(0)) + g(f(0)) = (A)1(B)2(C)3(D) 4

Al
B.2

C.3


https://dl.doubtnut.com/l/_TkrLO3CAm518
https://dl.doubtnut.com/l/_Fvu4RUq1ThTu

D.4

Answer: B

o Watch Video Solution

5. Suppose f and g are differentiabel functions such that

zg(f(z))f'(9(x))g’ (x) = f(9(2))g’(f(2))f'(z)Vz € R and f s

positive Vn € R. Also
: PN L @)
|| fotenar = (1) o < R g(7(0)) = 1 and h(w) = T

The largest possible value of h(z) Vx € Ris:

Answer: C

| a A _L vl . o ~_ ..o ]



https://dl.doubtnut.com/l/_Fvu4RUq1ThTu
https://dl.doubtnut.com/l/_oadxUygziswL

LT vYvdallll vIiUCO o0IuULivn )

6. Given a function ' g' which has a derivative g’ (x) for every real x and
satisfies g'(0) = 2 and g(z + y) = eYg(z) + eYg(y) for all x and y then:
A z(2+ ze")
B.e(e” + 1)
C.2ze"

D.z + In(z + 1)

Answer: C

o Watch Video Solution

7. Given a function ' g' which has a derivative g’ (z) for every real x and

satisfies g’ (0) = 2 and g(z + y) = €Yg(z) + eYg(y) for all x and y then:

AR

[ 2)


https://dl.doubtnut.com/l/_oadxUygziswL
https://dl.doubtnut.com/l/_ONTvamW190WL
https://dl.doubtnut.com/l/_n2Hhfnzdvs4m

o[++)

D. [0, 00)

Answer: B

° Watch Video Solution

8. Given a function ' g' which has a derivative g’ (x) for every real x and
satisfies ¢’ (0) = 2 and g(z + y) = €Yg(z) + eYg(y) for all x and y then:
A.O
B.1
C.2

D. Does not exist

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_n2Hhfnzdvs4m
https://dl.doubtnut.com/l/_4zeAFPjU4x8m

Exercise Matching Type Problems

1. Match the following Columns

Solumn-ll Solution (Integral curves)

(a) ;y—x% =y1+% ;(P) }J’=Alx2+-“z-"+"\3
®) ‘czx-loyﬂ)_jl+y=o i(Q) Xy il-oy

| X

(drYdy) () ‘m) (x+DA-Y)=or 3
© %(a:][@]”(p B |
m)itx’y‘—ndy»«zxysmn () x=AytAgy Ay

| i (T xyz=2y5+c 1

° View Text Solution

\ b __ Columnd i Column-Il
| Solution of differential equation ®) | y2(x2+1+ ce¥) =1
[[3x2y + 20 —e* (1 +x)]dx + (x> + x2)dy =0is:
| Solution of differential equation @ e Yy e i !
l'yzix—.xdy—Bxyze":dx=0is: ;
| Solution of differential equation ® x_3.2 i
| © % =y (3y?-Dis: y

" Solution of differential equation (S)
: @) i%(xzy3 +xy) =1lis:

(T)

=1

=1-y2 4 ce V2
|
| (where c is arbitrary constant).

2.

° View Text Solution



https://dl.doubtnut.com/l/_tKJX7TYGURn1
https://dl.doubtnut.com/l/_pxcOnnBGO3LU

Exercise Subjective Type Problems

1. Find the value of |a| for which the area of triangle included between the
coordinate axes and any tangent to the curve zly = A% is constant

(where X is constnat.),

° View Text Solution

2. Let y = f(x) satisfies the differential equation
2

e
kE—e2’

zy(1 + y)dz = dy. Iff(0) =1 and f(2) = then find the

value of k.

° Watch Video Solution

2

d
3.1fy*> = 3cos®z + 2sin® z, then the value of y* + y3_d ‘1; is
x

° Watch Video Solution



https://dl.doubtnut.com/l/_YWPqKJDzEVLH
https://dl.doubtnut.com/l/_QNs7YMHVQaTi
https://dl.doubtnut.com/l/_EQhvMHG6wHgz
https://dl.doubtnut.com/l/_qKwdeydpAMds

4. Let f(x) be a diffentiable function in [ — 1, 00) and f(0) = 1 such

2 2
that Lim J@FD=@+U® . L0 ieh value of
R PR
L n(f(z)) 2

rz—1 r—1

° Watch Video Solution

5.lety=(asinz + (b+ c)cosx)e” "%, where ab,c and d are parameters
represent a family of curves, then differential equation for the given

family of curves is givenby h’" — ay’ + By = 0, thena + 8 =

° Watch Video Solution

6. Let y=f(z) satisfies the  differential equation

62

k R then find the
—e

zy(l + y)dz = dy. Iff(0) =1 and f(2) =

value of k.

° Watch Video Solution



https://dl.doubtnut.com/l/_qKwdeydpAMds
https://dl.doubtnut.com/l/_6F9B8ioCQliF
https://dl.doubtnut.com/l/_ekCvIYMRfopH

