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MATHS

JEE (MAIN AND ADVANCED MATHEMATICS) FOR BOARD
AND COMPETITIVE EXAMS

DIFFERENTIAL EQUATIONS

1. Find the order of the differential equation v _ sinz

dx
° Watch Video Solution
. . . d’y dy
2. Find the order of the differential equation — — — — 6y = 0.
d$2 dx

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_oiOgGQti5IuG
https://dl.doubtnut.com/l/_3L7Mz4YYyPVB
https://dl.doubtnut.com/l/_b3lGJlKgtaEW

3. Find the order of the differential equation

° Watch Video Solution

. : : o d’y dy
4.Find the degree of the differential equation — — — — 6y =0
d.’L’2 dx

° Watch Video Solution

5. Find the degree of  the differential equation

d’y d’y\ dy
(ﬁ) ”(@) T Y=l

° Watch Video Solution

3
6. Find the degree of the differential equation <d_> - — —y =

° Watch Video Solution



https://dl.doubtnut.com/l/_b3lGJlKgtaEW
https://dl.doubtnut.com/l/_cKAZJhGbqari
https://dl.doubtnut.com/l/_0oCQSkRobN9C
https://dl.doubtnut.com/l/_RcrJ9UYdnlB6

7. Verify that the function y = Az + % where A, u are arbitary constants

is a solution of the differential equation z%y’’ + zy’ —y = 0.

° Watch Video Solution

8. Verify that y =e % is a solution of the differential equation

y"’+4y"+3y’_2y:0.

° Watch Video Solution

9. Verify that y? = 4(1 — xz) is a solution of the differential equation

7 ’2 ’
zyy +x(y’) —yy =0

° Watch Video Solution

10. Form the differential equation of family of circles having center at

origin.

| e |


https://dl.doubtnut.com/l/_duS7ev2L4uTk
https://dl.doubtnut.com/l/_t7lfNR3iuljr
https://dl.doubtnut.com/l/_qjKjRSQiwrTk
https://dl.doubtnut.com/l/_EN9BEsIG4ReC

l & Watch Video Solution J

1. Form the differential equation representing the family of curves

y = asinz + bcos z, where a, b are the arbitrary constants.

° Watch Video Solution

12. Form the differential equation of family of curves y = ae®® + be’?,

where a, b are arbitrary constants.

° Watch Video Solution

13. Find the differential equation of all the ellipses whose center is at

origin and axis are co-ordinate axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_EN9BEsIG4ReC
https://dl.doubtnut.com/l/_OOfgansdixbt
https://dl.doubtnut.com/l/_puPdNNrDs5jV
https://dl.doubtnut.com/l/_wO7EKdl7NvKo

14. Solve the differential equation (2 + x) dy = (1 +y) dx

° Watch Video Solution

15. Find the general solution of the differential equations

e® tanydz + (1 — e%)sec? ydy = 0

° Watch Video Solution

d
16. Solve the differential equation (1 4 cos 2z) + (1 — cos 2y) d_x =0
Y

o Watch Video Solution

17. In a bank, principal increases continuously at the rate of 5% per year.

In how many years Rs 1000 double itself?

o Watch Video Solution



https://dl.doubtnut.com/l/_JJNI4V2dvNd7
https://dl.doubtnut.com/l/_FOpSsoaPOuCX
https://dl.doubtnut.com/l/_ScNm5A95rjvL
https://dl.doubtnut.com/l/_jEisMYPjnB3n
https://dl.doubtnut.com/l/_A5ahxvmLRNLO

d
18. Show that the differential equation sin(%) % = ysin(%) + zis

homogeneous. Also find its general solution.

° Watch Video Solution

19. Show that the differential equation (ysin2 (%) — x)dy +ydr =0

is homogeneous differential equation. Also find its general solution.

° Watch Video Solution

20. Find the particular solution of the differential equation.

ay _ (zsn() —ves(§))y
%~ (yeos(2) +2oin(2))s

° Watch Video Solution

, given that y=1when x = 1



https://dl.doubtnut.com/l/_A5ahxvmLRNLO
https://dl.doubtnut.com/l/_vpxCbK3GGq45
https://dl.doubtnut.com/l/_6kfrALhw7qb4

21. Show that y*dz + (a:y + acz)dy = 0 is a homogeneous differential

equation. Also find its general solution.

° Watch Video Solution

22. Find the general solution of the differential equation
dy _ y y)

— = = 4 cos| —

dx + (

o Watch Video Solution

23. Find the general solution of the differential equation

dy
— 4+ 3y =cosx
dx

° Watch Video Solution

24. Solve the differential equation (1 + 2*)dy + 2zydz = sin’ zdz

° Watch Video Solution



https://dl.doubtnut.com/l/_I4JDHbZO3V7N
https://dl.doubtnut.com/l/_Atm877gPqkuM
https://dl.doubtnut.com/l/_BPiMNuytFMl6
https://dl.doubtnut.com/l/_DNOjvdZ9cvHu

25. Solve the differential equation cos® ydz + zdy = tanydy.

° Watch Video Solution

26. Find the equation of a curve passing through (1,1) and whose slope of

x
tangent at a point (x,y) is — —.
Yy

° Watch Video Solution

27.Find the equation of the curve passing through (1, 1) and the slope of
the tangent to curve at a point (x, y) is equal to the twice the sum of the

abscissa and the ordinate.

° Watch Video Solution



https://dl.doubtnut.com/l/_DNOjvdZ9cvHu
https://dl.doubtnut.com/l/_px57hcSeRT5L
https://dl.doubtnut.com/l/_7b7UQAfd57uv
https://dl.doubtnut.com/l/_fb6F6SRlfDQ0

28 Solve the following differential

d
\/1+m2—|—y2+m2y2 —I—wy%:O

equation:

o Watch Video Solution

d
29. Solve: (m2 + 22y + y? + 1) d_z =2(z +y)

° Watch Video Solution

d
30. Solve the following differential equation: Y _ sec(z + y)

dz

° Watch Video Solution

dy — yd
31. Solve (i) xdz + ydy + WY 0
$2 + y2

(i) y(1 4+ zy)de — xdy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_uh4Hy7KwE8l1
https://dl.doubtnut.com/l/_GfCJ3ngyV654
https://dl.doubtnut.com/l/_jCumkBfvhp4C
https://dl.doubtnut.com/l/_relkhPOW2jaV
https://dl.doubtnut.com/l/_IaezIiaZWsVC

d
32.Solve (a:2 + yz) % = 22y

o Watch Video Solution

dy T+ 2y—3
33.50lve — = ————
dx 2z +y—3

° Watch Video Solution

34. Solve the following differential

(1 + yz)da: = (ta,n_ly — m)dy

equation:

° Watch Video Solution

d 2
35. Solve : Y _Z = y4
x x

o Watch Video Solution



https://dl.doubtnut.com/l/_IaezIiaZWsVC
https://dl.doubtnut.com/l/_UADjAO65Z6Kz
https://dl.doubtnut.com/l/_Irym2ZGBTXUA
https://dl.doubtnut.com/l/_xkcBUYzkKVBK

36. The solution of (dy)/(dx)+x sin 2y=x"(3) cos”(2) y, is

° Watch Video Solution

37.The curves for which the length of the normal is equal to the length of

the radius vector is/are

° Watch Video Solution

38.Show that the equation of the curve whose slope at any point is equal

to y + 2x and which passes through the originis y = 2(e” — z — 1).

° Watch Video Solution

39. Find the orthogonal of the family of circles z? + y? = 2ax each of

which touches the y-axis at origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_UpqykOyAdsse
https://dl.doubtnut.com/l/_a2Jw8RFUhtm8
https://dl.doubtnut.com/l/_pafIrPj22PbR
https://dl.doubtnut.com/l/_Ez3Tq0VeQgfB

zdz + ydy a? — z2 — y?
40.solve — =~ =, | ————~_
zdy — ydzx z2 + y?

° Watch Video Solution

Try Yourself

1. Find the order of the following differential equations:

d2y 2 dy 3 5
(ﬁ) *3(%) -0

° Watch Video Solution

2. Find the order of the following differential equations:
d’y
—, = sinz

dzx

° Watch Video Solution



https://dl.doubtnut.com/l/_Ez3Tq0VeQgfB
https://dl.doubtnut.com/l/_4LpS98IE9IhE
https://dl.doubtnut.com/l/_gldf7GcglsqD
https://dl.doubtnut.com/l/_kJ7qZy4CSuQr

3. Find the order of the following differential equations:

d? 3d
dr dr

° Watch Video Solution

4. Find the degree of the following :

7 12
2’y —zyly') +y=0

° Watch Video Solution

5. Find the degree of the following :

3
ds \:2 d?s
1+ 22) =522
( " dt) dt?

° Watch Video Solution

6. Find the degree of the following :

cos ! @ :d_2y
dz dz?


https://dl.doubtnut.com/l/_KYEmm2qdHMZ8
https://dl.doubtnut.com/l/_EWfpMbrvAjuu
https://dl.doubtnut.com/l/_jGEdcC6trIiR
https://dl.doubtnut.com/l/_zXR52JLs5QzB

° Watch Video Solution

7.1n the following questions verify that the given function is a solution of

the given differential equation :
d2
y=csinx +cacosx, — +y=20

dz?

° Watch Video Solution

8.In the following questions verify that the given function is a solution of
the given differential equation :

y:e$+62w+e—3$7yrlr_7yr+6y:0

° Watch Video Solution

9.1n the following question verify that the given function is a solution of

the given differential equation :

y=acos(wz +y),yy " —yy =0

(e~ |


https://dl.doubtnut.com/l/_zXR52JLs5QzB
https://dl.doubtnut.com/l/_G5NKqGGrcJzp
https://dl.doubtnut.com/l/_bU7vKQ7znzZb
https://dl.doubtnut.com/l/_uKW8RDed7hco

[ @ Watch Video Solution J

10. Form the differential equation of the family of curves represented by

y = acos(bx + c) where a, b, c are the arbitrary constants.

° Watch Video Solution

11. Form the differential equation of the family of all the parabolas whose

vertex is at origin and axis is y-axis.

° Watch Video Solution

12. Find the differential equation of all the circles whose radius is one

unit.

° Watch Video Solution



https://dl.doubtnut.com/l/_uKW8RDed7hco
https://dl.doubtnut.com/l/_ZEh770wOc2Ef
https://dl.doubtnut.com/l/_aFrXQmNEN3My
https://dl.doubtnut.com/l/_RV9H0D37yPAY

13. Find the differential equation of the circles represented by

y = k(z + k) where kis an arbitrary constant.

° Watch Video Solution

dy 1—l—y2

14. Find the general solution of the equation given by T + T =0
x x

° Watch Video Solution

15. Find the equation of the curve passing through origin and satisfying

the differential equation 2zdy = (222 + z)dx.

° Watch Video Solution

16. Solve the differential equation z sec? ydy = (zInz + 1)e®dz.

° Watch Video Solution



https://dl.doubtnut.com/l/_XmnLL5Gs6omO
https://dl.doubtnut.com/l/_jhflT1FLVhEa
https://dl.doubtnut.com/l/_KDSa87GuFrVG
https://dl.doubtnut.com/l/_IbXbl0G0CGiD
https://dl.doubtnut.com/l/_trKNFmwN52sP

17.1n how many years the amount of Rs 2,000 triples if the rate is which it

increases continuously is 5% ?

° Watch Video Solution

d
18. Show that the differential equation x2£ =z +zy+y? is

homogeneous differential equation. Also find its general solution.

° Watch Video Solution

19. Show that (Szy + w2)dy + (y2 + my)dm =0 is homogeneous

differential equation. Also find its general solution.

o Watch Video Solution

d
20. Find the general solution of the equation = — yd—x =y+ xd—x
Y y

o Watch Video Solution



https://dl.doubtnut.com/l/_trKNFmwN52sP
https://dl.doubtnut.com/l/_6J7RbpIuojEp
https://dl.doubtnut.com/l/_V7VCizqU579X
https://dl.doubtnut.com/l/_s2haH6DMTNMA

21. Solve the following differential equation :

(1 + e%)dy%—e% [1 — %]dw = 0(z # 0)

° Watch Video Solution

d
22. Solve the differential equation d—y + 2y = .
x

° Watch Video Solution

23. Find the general solution of the differential

(x—l)ﬁm = (z+1)°
dzx y=

equation

° Watch Video Solution

24.Solve the differential equation y2ccli_w +z =1
Yy

° Watch Video Solution



https://dl.doubtnut.com/l/_s2haH6DMTNMA
https://dl.doubtnut.com/l/_dTXwSA2t9ypB
https://dl.doubtnut.com/l/_oXlSgGFjIXgP
https://dl.doubtnut.com/l/_87T7rqun1Kt7
https://dl.doubtnut.com/l/_qYDgyXsOAxim

25. Find the equation of the curve passing through the point (0,0) and
whose slope of the normal at a point (x, y) is equal to the sum of the

ordinate and the product of the abscissa and ordinate of that point.

o Watch Video Solution

26. A curve has a property that the slope of the tangent at a point (x,y) is

Y

W and it passes through (1, 1). Find the equation of the curve.
z y

o Watch Video Solution

Assignment Section A Competition Level Questions

1. If m, n are order and degree of differential equation

—) — xy = cos x then


https://dl.doubtnut.com/l/_qYDgyXsOAxim
https://dl.doubtnut.com/l/_BBOVUjHeptMu
https://dl.doubtnut.com/l/_OFy1CKgM9zbM
https://dl.doubtnut.com/l/_IzX3f0pE0jXu

B.m=n

Cm>n

D.m-n=3

Answer: C

° Watch Video Solution

3 2
d
2. Write degree of the differential equation | 1 + XY = 4
dzx dmz

A 4
B 3
)
C. Not defined

D.2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IzX3f0pE0jXu
https://dl.doubtnut.com/l/_k8xEk4xRiSxa

3. The degree of the differential equation of the curve
(z — a)® 4+ y* = 16 will be

A.O0

B.2

C.3

D.1

Answer: B

o Watch Video Solution

4.If y = Asin(f + B), where A and B are arbitrary constant then to form
a differential equation how many times it should be differentiated ?

Al

B.2

C.3


https://dl.doubtnut.com/l/_FLqKrfmFCIpG
https://dl.doubtnut.com/l/_cVFXLHCbnJEe

D. Cannot be formed

Answer: B

o Watch Video Solution

5. Which of the following differential equations has y = x as one of its

particular solution?

d? d
W~z oy =2
T
d*y y
(B)?+wd—+my:x
d2
© =5 —a*=2 +ay=0
dzgy
(D)E—I—xd——l—my:
d%y 2 dy
ﬁ—wdx—kwy:a:
d’y  ,dy
29 —0
dz? :deery
d’y  ,dy
Cﬁ—i—xd +zy==
d2
D—y+:1:—y+a:y=0


https://dl.doubtnut.com/l/_cVFXLHCbnJEe
https://dl.doubtnut.com/l/_WBOrTrcM0w94

Answer: B

° Watch Video Solution

6. The differential equation for which y = acosx + bsinz is a solution is

d%y
dz?
d%y
dz?
d%y
dz?
d%y
dz?

Answer: A

° Watch Video Solution

: dy e :
7.The solution of o +y=e " y(0) =0 is
T

Ay=e “(z—1)



https://dl.doubtnut.com/l/_WBOrTrcM0w94
https://dl.doubtnut.com/l/_LQN0YYlO1Q1a
https://dl.doubtnut.com/l/_E4o3QS10h55r

Answer: D

° Watch Video Solution

. _ o dly dy
8. Which of the following is a general solution of F — 25 +y=0
x

Ay = (Az + B)e”
B.y=(Az + B)e °
C.y= Acosz + Bsinz

D.y= Ae® + Be ™ *

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_E4o3QS10h55r
https://dl.doubtnut.com/l/_th4jN9zKFvKX
https://dl.doubtnut.com/l/_LKnhpIEcZJaQ

9.The solution of differential equation xdy-ydx=0 represents

A. Arectangular hyperbola
B. Parabola whose vertex is at origin
C. Straight line passing through origin

D. A circle whose centre is at origin

Answer: C

o Watch Video Solution

d
10. Integrating factor of differential equation cos:z:d—y + ysinz =1 is
x

(@) (b)(c)cosz(d) (e) (b) (f)(g)tanz(h) (i) (c) (d)(e)secz(f) (g) (d)
(R)(%)sinz(4) (k)

A. cos x

B. tan x

C.secx


https://dl.doubtnut.com/l/_LKnhpIEcZJaQ
https://dl.doubtnut.com/l/_DYEzKDpAQXqA

D. sin x

Answer: C

° Watch Video Solution

1. Solution of the

tany. sec’ zdz + tanz. sec’ ydy = O is

A.tan x+tany=k

B.tan x-tany=k

tanzx
. =k
tany

D. tanx.tany = k

Answer: D

differential

equation

° Watch Video Solution



https://dl.doubtnut.com/l/_DYEzKDpAQXqA
https://dl.doubtnut.com/l/_UOqcdQ7nJQ1v

. . zdy 4 .
12. The integrating factor of e y=z —3x is
x

Answer: C

o Watch Video Solution

13. The general solution of
(e® + Dydy = (y + 1)(e*)dwis
Ay+1==k(e +1)
By+1l=¢€e"+k

C.y =log{k(y +1)(e" + 1)}

differential

equation


https://dl.doubtnut.com/l/_7KV5Ak4BWcEy
https://dl.doubtnut.com/l/_6eiLUXZ3gvuJ

e* +1
D.y = lo + k
Y g(y+1)

Answer: C

° Watch Video Solution

d
14. The solution of differential equation d—y —e® Y + z2e Yis
x

Ay=e"Y—z2e ¥+
3
x
B.eV —e” = 3 +c
3
x
Ce*+e¥= 5 +c
3
x
D.e” — e = 5 +c
Answer: B

o Watch Video Solution

: : : . dy 2zy 1
15. The solution of differential equation — + = is
dx 14 z2 (1+ :c2)2



https://dl.doubtnut.com/l/_6eiLUXZ3gvuJ
https://dl.doubtnut.com/l/_iB7dJttwuBv2
https://dl.doubtnut.com/l/_gpfz1TwIzzY0

A.y(l + :c2) =c+tan 'z

B. y :c+tan_lx
14 22

Cylog(l+z*) =c+tan 'z

D.y(l + m2) =c+cos 'z

Answer: A

o Watch Video Solution

d 1
16. The number of solutions of d_y = &1, Then y(1)=21is
r x—

A.None
B. One
C. Two

D. Infinite

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gpfz1TwIzzY0
https://dl.doubtnut.com/l/_6tbSIHvTooWv

d
17. The differential equation yd—y + x = C'represents
x

A. Family of hyperbolas
B. Family of parabolas
C. Family of ellipse

D. Family of circles

Answer: D

o Watch Video Solution

: : , : . dy l+y
18. The integrating factor of differential equation — + y =
x

T

is

eSL‘

8%

8

C.ex


https://dl.doubtnut.com/l/_6tbSIHvTooWv
https://dl.doubtnut.com/l/_ZEii7FUikWTY
https://dl.doubtnut.com/l/_atobsjfWGzs9

Answer: B

° Watch Video Solution

19. The differential equation of the family of curves of z? + 3* — 2ay = 0

where a is arbitary constant, is

A (azz—y2)% ~ 9y
B 2(x2+y2)% = zy
(@)Y —ay
D. (m2+y2)% = 2zy

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_atobsjfWGzs9
https://dl.doubtnut.com/l/_PHBEK83ETDeo

d
20.The general solution of 2 oger Vs
x

Answer: C

° Watch Video Solution

21. The curve in which the slope of the tangent at any point equal the

ratio of the abscissa to the ordinate of the point is

A. An ellipse

B. Parabola

C. Circle


https://dl.doubtnut.com/l/_06ssQQNrCFKg
https://dl.doubtnut.com/l/_QcQG61DK30rg

D. Rectangular hyperbola

Answer: D

° Watch Video Solution

22.The solution of equation (2y — 1)dz — (2 4+ 3)dy = 0O'is

A 2¢ — 1 _
‘\2y+3 )

8 2y+1

"2z — 3

c 2z + 3 _

2y —1

b 2¢ — 1 _

2y —1
Answer: C

o Watch Video Solution

23.Let f(z) = secz - f'(z), f(0) = 1, then f<%) is equal to


https://dl.doubtnut.com/l/_QcQG61DK30rg
https://dl.doubtnut.com/l/_YxZIupO8fOUT
https://dl.doubtnut.com/l/_GkIV2DZqX89w

Answer: B

o Watch Video Solution

24.The integrating factor of (1 + y2)d:c = (ta,n_1 Yy — x) dyis -

A.ta,n_ly

B.tany

-1
C. etan Y

D. etany

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_GkIV2DZqX89w
https://dl.doubtnut.com/l/_CL83AKbEhOW0

25. The order & the degree of the differential equation whose general

.. 2 )
solution is,y = ¢(z — ¢)°, are respectively

A1)
B.1,2
C.13

D. 2,1

Answer: C

o Watch Video Solution

d
26. The solution of the differential equation 2 cos(z — y) is

i
m_
Ay+c0t(Ty> = C

B.m+c0t(w;y> =c

C.:c+ta,n<x;y> =c



https://dl.doubtnut.com/l/_CL83AKbEhOW0
https://dl.doubtnut.com/l/_vjPrBe47jB1j
https://dl.doubtnut.com/l/_IeVqBPJWf7Vt

Answer: B

° Watch Video Solution

d x
27. & _ M Ty , then the solution of differential equation is
dx Ty + x
Ay==ze®+c
By=¢€e"+c

Cy=-cre" ¥

D.y=x+c

Answer: C

° Watch Video Solution

28.The differential equation ydy+xdx = dx represents


https://dl.doubtnut.com/l/_IeVqBPJWf7Vt
https://dl.doubtnut.com/l/_kD5cHb0WwD2i
https://dl.doubtnut.com/l/_d5V52fGynVgx

A. A set of circles with centre on x axis
B. A set of concentric circles
C. Aset of ellipse

D. A set of circles with centre on y axis

Answer: A

o Watch Video Solution

d
29. The integrating factor of cos® :c—y +y =tanzis

A esina:
B. e85 %
C etanw

D ecot x

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_d5V52fGynVgx
https://dl.doubtnut.com/l/_y9ija0iz9mvf

30. The integrating factor of (dy) + 2y = ze is

A e*®
B. 332
C.e*®

D.e”

Answer: A

° Watch Video Solution

d 22
31. The general solution of differential equation v e? +zxyis

dz


https://dl.doubtnut.com/l/_y9ija0iz9mvf
https://dl.doubtnut.com/l/_BUhbeszhEB6v
https://dl.doubtnut.com/l/_KsHXHSuq8u2V

Answer: C

° Watch Video Solution

32. Family y = Az + A% of curves will correspond to a differential
equation of order :

A3

B. 2

C.1

D. Not defined

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KsHXHSuq8u2V
https://dl.doubtnut.com/l/_URtcssSq1J2J

33.The solution of differential equation cos x sin ydx + sinz cosdy = 0

sin x

" siny

B. sinx.siny = ¢

C.sinx+siny=c

D.cos x.cosy=c

Answer: B

° Watch Video Solution

D.tan xy=c


https://dl.doubtnut.com/l/_cooaR4mr0sJd
https://dl.doubtnut.com/l/_3DRPlJ8Ho2Xb

Answer: C

° Watch Video Solution

35.The solution of differential equation ydx + (x+xy)dy =0 is

A.y+log(%) +z=0
B.y+logxy+c=0
C.y-logxy+c=0

D.m—i—log(%) +c=0

Answer: B

° Watch Video Solution

Assignment Section B Objective Type Questions One Option Is Correct



https://dl.doubtnut.com/l/_3DRPlJ8Ho2Xb
https://dl.doubtnut.com/l/_w6CUsuQODk26

1. The degree of the differential equation

d3y\ 23 d2 d
<d—z> +4—3d—y+5—y:o, is
X

B.2
C.3

D. Not defined

Answer: C

o Watch Video Solution

2. The degree of the differential equation corresponding to the family of
curves y = a(x + a)2,where a is an arbitrary constant is

Al

B.2

C.3


https://dl.doubtnut.com/l/_cfugISrAWjAj
https://dl.doubtnut.com/l/_H5vBcPz8kAaH

D.4

Answer: C

° Watch Video Solution

3. The differential equation representing the family of curves
y2 = 20(93 + \/E), where c is a positive parameter, is of (a) order 1 (b)
order 2 (c) degree 3 (d) degree 4

A. Order 1,degree 3

B. Order 1, degree 2

C.Order 2,degree 3

D. Order 2, degree 2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_H5vBcPz8kAaH
https://dl.doubtnut.com/l/_Ui44bMfejmTm
https://dl.doubtnut.com/l/_cZaX3skcI1V5

4. The differential equation of the family of curves y = P(z + Q) is

C2yy'=y+y
D.2yy"=y'-y
Answer: B

o Watch Video Solution

5. The differential equation of all circles passing through the origin and

d
having their centres on the x-axis is (1) :E2=y2+a:y% 2)
d

dy dy Y
z? =y + 3zy——(3) y* =z’ + 2zy— - (4) y’ =z’ - 2zy——

d
Ay® =z? — 2xyd—y
T



https://dl.doubtnut.com/l/_cZaX3skcI1V5
https://dl.doubtnut.com/l/_YS9VtMBHPYWf

d
D. y2 = 2% + 2xy—y
dx

Answer: D

° Watch Video Solution

d
6. The solution of i = +h

dz by + k

represent a parabola when

A.a=0,b=0

B.a=1,b=2

C.a=0,b#0

D.a=2,b=1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YS9VtMBHPYWf
https://dl.doubtnut.com/l/_0EgznAb8v8sD

7.The order of the differential equation of ellipse whose major and minor

axes are along x-axis and y-axis respectively, is

A zyys — zy} +yy = 0
B.zyys + Y} — yy = 0
C.xyys + zy; +yyr =0

D. zyy, + xy12 =0

Answer: B

o Watch Video Solution

8. The differential equation of all parabolas whose axis are parallel to the

y-axis is
Ay =2y +z
B.ys = 21

Cys =y


https://dl.doubtnut.com/l/_H2s57z3ky5za
https://dl.doubtnut.com/l/_zaPYRBGdiY9N

D.y3 =0

Answer: D

° Watch Video Solution

9. The solution of the equation 22y’ — y = 3 represents a family of

A. Circle

B. Straight line

C. Ellipse

D. Parabola

Answer: D

o Watch Video Solution

d
10. If d—p = 3“®*Ysiny, then Pis equal to
Y


https://dl.doubtnut.com/l/_zaPYRBGdiY9N
https://dl.doubtnut.com/l/_xQyn2OPe9Ymm
https://dl.doubtnut.com/l/_vIasxDpkThwp

A.siny+C

B.3°®*Y + C

_ geosy

C
In3 +

C.

D.3™Y 4 ¢

Answer: C

° Watch Video Solution

, dy o
11. The solution of o Y= 1, y(0) = 1is given by
x

A. —exp(z)
B. —exp( — z)
C.1

D. 2exp(x)-1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vIasxDpkThwp
https://dl.doubtnut.com/l/_gR2divavNcf3

12 The general solution of the differential equaiton
(1 + y2)da: + (1 + :L'z)dy =0,is

A. (xy) = c(1-xy)

B. (x-y) = c(1+xy)

C. (x+y) = c(1-xy)

D. (x+y) = c(1+xy)

Answer: C

o Watch Video Solution

d
13. The solution of the differential equation y% = z — 1 satisfying y(1)

=1,is

Ay = +2z+2

B.y2:2x2+x+1


https://dl.doubtnut.com/l/_gR2divavNcf3
https://dl.doubtnut.com/l/_6EIqxFHA56Zf
https://dl.doubtnut.com/l/_hko3aadSIlVL

C.y2:2x2—x—1

D.y?> =% — 2z + 2

Answer: D

° Watch Video Solution

14. Solution of the differential equation sin x. cos y dy + cos x. sin y dx =0
is
A.sinx+siny=C
B.cosx+cosy=C
C.sinx.Siny=C
sinz

=C

"siny

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hko3aadSIlVL
https://dl.doubtnut.com/l/_esB9GDYkCgbU
https://dl.doubtnut.com/l/_TpIIw68yv8Hw

d
15. Solution of differential equation d—y = is
x

Az +y+2=Fke?
B.z —y+ 2 = ke¥/?
CzHy+2=ke ¥/?

Dz —y+2=ke ¥/2

Answer: A

o Watch Video Solution

: : dy V19 . .

16. The differential equation — = T determines a family of
x

circle with (a) variable radii and a fixed centre at (O, 1) (b) variable radii

and a fixed centre at (¢)(d)((e)(f)0, — 1(g))(h) (i) (j) Fixed radius 1 and

variable centres along the x-axis. (k) Fixed radius 1 and variable centres

along the y-axis.

A. Variable radii and a fixed centre at (0O, 1)


https://dl.doubtnut.com/l/_TpIIw68yv8Hw
https://dl.doubtnut.com/l/_xfHXAsFBTyFX

B. Variable radii and a fixed centre at (O, -1)
C. Fixed radius 1and variable centre along the x-axis

D. Fixed radius 1 and variable centre along the y-axis

Answer: C

° Watch Video Solution

2 + si d
17. If y=y(xz) and %(%) = —cosz,y(0) =1, then

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_xfHXAsFBTyFX
https://dl.doubtnut.com/l/_5vpIWHblCyjm

18. The slope of the tangent at (z, y) to a curve passing through a point

2?2 + g2
2zy

(0)(@2((@)(e)(Hz 92 (i) ~ (j)y 2D (m)(n)) = 32(0) () (b)

(2,1) is , then the equation of the curve is (a)

[Math Processing Error] (ee) (c)
(@ ()2 ((Ng)(R)z D20 (k) — ©y™* ™ (0)(p)) = 6(a) ) (d)
(5) (B2 () (v) (w)z 2 (2) + (aa)y ™2 (dd) (ee) ) = 10(£S)
(gg)

A.a:(:c2 + y2) =10

B.ac(x2 — y2) =6

C.2(z? — ¢*) = 6y

D. 2(:1:2 — y2) =3z

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5vpIWHblCyjm
https://dl.doubtnut.com/l/_I9Tnb8SKLIJW

19. The solution of the differential equation

Answer: A

o Watch Video Solution

20. The solution of differential equation z2y2dy = (1 — :L'y?’)daz is
Az =224+ C
B.2z%y® = 322 + C

cdyd=2>+2+C


https://dl.doubtnut.com/l/_HMC3rN9bXcGs
https://dl.doubtnut.com/l/_mJdzLDZDD7eC

D.z3y3 = 32% + C

Answer: B

° Watch Video Solution

21. Solve the following differential

(1+22) 2 gy = e = (1))

tan~lz

A.ye _ e2tan‘1a: +C

(Y

1 _
B.y = §e2tan 1w+0

tan—1

Cyetn '# = ge?tan 'z 4 ¢

1 _
D.y.tan 'z = Eeztan e

Answer: A

equation:

o Watch Video Solution



https://dl.doubtnut.com/l/_mJdzLDZDD7eC
https://dl.doubtnut.com/l/_DZ2SRmi8bgaU

22.ydx + (m + m2y) dy=20

A.log y =Cx
B.—i +logy=C
Y
C.i +logy =C
Ty
1

D.—— =C
Ly

Answer: B

o Watch Video Solution

23. The family whose x and y intercepts of a tangent at any point are

respectively double of the x and y co-ordinates of that point is

Az +yt=C
B.2’ —¢y? =C
C.xy=C

D.z’y =C


https://dl.doubtnut.com/l/_uw9WoKyPMKHc
https://dl.doubtnut.com/l/_lCGPhzu8EvhR

Answer: C

° Watch Video Solution

24.The solution of the equation y' = cos(x — y) is

.’L‘_
A.y+cot.< 2y)) =c

x J—

B.a:—i—cot.( y)):c
2
x —

C.x+tan.< y)>:c
2
w —_—

D.y+tan.( y)>:c
2

Answer: B
° Watch Video Solution

25. Solution of ydz— zdy = z’ydz is:

2 zx?

Ay'e” =cx

[\


https://dl.doubtnut.com/l/_lCGPhzu8EvhR
https://dl.doubtnut.com/l/_YpPCDOHMjrpb
https://dl.doubtnut.com/l/_cFL8ShUZK3NC

B.ye © =cx

C-y”,—|—y,’+y:0

Answer: A

° Watch Video Solution

26. The equation of the curve, slope of whose tangent at any point (h, k) is

2k/h and which passes through the point (1, 1) is

A z? = ]
B.y2 =z
C.az? = 2y
D. y2 = 2z
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cFL8ShUZK3NC
https://dl.doubtnut.com/l/_0bjY0e2ovLEQ

27. Which of the following is a second order differential equation

Ay') =y’ -z

Iy

B.y'y" +y=sinx

C-y,’,+y,’—i—y:0

D.y' =y

Answer: B

o Watch Video Solution

28. The order of the differential equation whose general solution is
y = (Cy + Cs)cos(z + C3) — C’4<3””4 where C;,C,,C3 and C; are
arbitrary is

A 2

B.3


https://dl.doubtnut.com/l/_0bjY0e2ovLEQ
https://dl.doubtnut.com/l/_L6EOxtPYyezO
https://dl.doubtnut.com/l/_1vQyCu4xO0Ti

C.4

D.5

Answer: B

° Watch Video Solution

29.The equation of curve in which portion of y-axis cutoff between origin

and tangent varies as cube of abscissa of point of contact is

A —k—wg+c
LY = 3

B _—km3+c$
c _—kn3+c
¥y= 9
L
V=73 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1vQyCu4xO0Ti
https://dl.doubtnut.com/l/_VNowIkfOwe9w
https://dl.doubtnut.com/l/_hd9xvlKTj3VT

30. A curve y = f(x) passes through point P(1,1) . The normal to the
curveat Pisa (y — 1) + (z — 1) = 0. If the slope of the tangent at any

point on the curve is proportional to the ordinate of the point, then the

equation of the curve is (a)
(b)(c)y = (d)e(e)(f)K((g)(h)w—l(i))(j)(k)(l) (m) (b)
(n)(0)y = (p)e'? (W E2) () (u) (v) (0)

(d)(e)y = (f)e(g) (R)K((3) (4)z—2(k)) (1) (m)(n) (o) (d) None of these

Ay=e"” —1
B.y=¢e" +1
Cy=e"+a
D.y = e*(=~1)
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hd9xvlKTj3VT

31. Solve the following

tany;l—z = sin(z + y) + sin( — y)
A.secy+2cosx=c
B.secy-2cosx=c
C.cosy-2sinx=c

D.tany-2secx=c

Answer: A

differential

equation:

° Watch Video Solution

d
32.For solving % = 4x + y + 1, suitable substitution is

Ay =vx

B.y=4x

Cy=4x+v


https://dl.doubtnut.com/l/_0RSrEDwgRiYU
https://dl.doubtnut.com/l/_Qwg5NCioMY26

D.y+4x+1=v

Answer: D

° Watch Video Solution

33. A continuously differentiable function ¢(x) in (0,7) satisfying

y =1+ y0) =0=y(r)is

C(x—m)(1—€")

D. Not possible

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Qwg5NCioMY26
https://dl.doubtnut.com/l/_t6929lCpZBCg

34. Solve (1 + e%>dx +ev <1 — %)dy =0

Ak =z +ye®/V
B.k:m—ye’”/y
Ck=az%+ye/Y

D.k = z° +ye‘”2/y

Answer: A

° Watch Video Solution

35. Order of the differential equation of the family of all concentric circles
centred at (h, k) is

Al

B.2

C.3


https://dl.doubtnut.com/l/_gwcx45tGk91z
https://dl.doubtnut.com/l/_GpebVQFi0tx2

D.4

Answer: A

° Watch Video Solution

d +1
36. The number of solutions of d_y = y_l’ Then y(1)=21is
o

A .0
B.1

C.2

Answer: A

° Watch Video Solution

37.The differential sin "'z + sin "'y = 1,is


https://dl.doubtnut.com/l/_GpebVQFi0tx2
https://dl.doubtnut.com/l/_qNtT9aDF3USV
https://dl.doubtnut.com/l/_p5bRP7jOSWI3

A.\/l—x2dm+\/1—y2dy:0
B.\/l—mzdy—l—\/l—y2dx:0
C.\/l—x2dy—|—\/1—y2dm:0

D. 1—x2dw:\/1—y2dy:0

Answer: B

o Watch Video Solution

dy \? d
38, The solution of ( =2 + (2z + y)—y + 2zy =0, is
dx dx

A (y+a:2 —cl)(ac—i—logy—l—y2 —02) =0
B.(y+ 2> —c1)(z —logy —c2) =0
C(y+az*—c)(z+logy—c2) =0

D. (y+ z? — cl)(3:c +logy — ) =0

Answer: C

| ° Watch Video Solution


https://dl.doubtnut.com/l/_p5bRP7jOSWI3
https://dl.doubtnut.com/l/_Oz0vBj0ZxUOI

39. For z € R,z #0, if y(x) differential function such that

33/ y(t)dt = (33+1)/ ty(t)dt, then y(z) equals: (where C is a
1 1

constant.)
A € ez
Yy=-—e€e *
3
B € ez
Y= — ew
3
1
C.cxle™ =
1
D. cm?’e?
Answer: C

° Watch Video Solution

Assignment Section C Objective Type Questions Multiple Than One Options

Are Correct



https://dl.doubtnut.com/l/_Oz0vBj0ZxUOI
https://dl.doubtnut.com/l/_LTqfHkOqj7lU

1. The foci of the «curve which satisfles the equation

(1 + y2)dm — zydy = 0 and passes through the point (1, 0) are

A (V2,0)
5. 0. V2

¢ (V72,0
0. (0, - V)

Answer: A::C

o Watch Video Solution

d
2.The general solution of the equation, (d_y) — yln(%) is
x

1—cz

Ay=rce

B.y = zel T

C.y=ze.e”


https://dl.doubtnut.com/l/_NyKM7hcfGf7R
https://dl.doubtnut.com/l/_07ivmUBjSWLz

(647

D.y = ze

Answer: A::B::C

° Watch Video Solution

3. The equation of the curve satisfying the differential equation

dy \? dy . . .
yl =— ] + (z —y)—— — x = 0 can be a (a) circle (b) Straight line (c)
dx dx

Parabola (d) Ellipse
A x-y+1=0
B.z? 4+ ¢y* = 25
Cal4+y? -5z —10=0

D.x+y-7=0

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_07ivmUBjSWLz
https://dl.doubtnut.com/l/_0A3RY1JyDvyE
https://dl.doubtnut.com/l/_VdxfxQK9zSuL

4. The graph of the function y = f(x) passing through the point (0,1)

d
and satisfying the differential equation d—y + ycosx = cosx is such
x

that (a) it is a constant function. (b) it is periodic (c) it is neither an even

nor an odd function. (d) it is continuous and differentiable for all
(e)(f)zg (h)

A.it is a differential function Vo € R

B. It is continuous Vz € R

C. It is periodic

D. It is passing through (m, 1)

Answer: A::B::C::D

o Watch Video Solution

2
5. Orthogonal trajectories of the system of curves (—> = — are

A 9a(y + ¢)® = 4z°


https://dl.doubtnut.com/l/_VdxfxQK9zSuL
https://dl.doubtnut.com/l/_9N9RUvCjhJrQ

B.y+c= z3/?
9,/a
2
C.y2+c: z3/2
3va

D.9a(y + ¢)? = 4a?

Answer: A

o Watch Video Solution

6. A curve has the property that area of triangle formed by the x-axis, the

tangent to the curve and radius vector of the point of tangency is k*. The

b

equation of all such curves passing through (0, 1) is In (ay) = % then

C.(c)a=

D. (d)b=2

Answer: A::B

| 1


https://dl.doubtnut.com/l/_9N9RUvCjhJrQ
https://dl.doubtnut.com/l/_TAMXL1MOp5nj

Watch Video Solution

7. The tangent at any point P of a curve C meets the x-axis at () whose

abscissa is positive and OP = OQ), O being the origin, the equation of

curve C satisfying these conditions may be

A (a)y® = %(1 — 4x)

B. (b)y® = %(9 — 12z)
C. (c)y? %(16 — 16z)
D. (d)y/? %(25 — 20z)

Answer: A::B::C::D

o Watch Video Solution

8. Consider a curved mirror y = f(x) passing through (8, 6) having the

property that all light rays emerging from origin, after reflected from the


https://dl.doubtnut.com/l/_TAMXL1MOp5nj
https://dl.doubtnut.com/l/_mZIsMJoRGfp1
https://dl.doubtnut.com/l/_Ot4wnsbFbICX

mirror becomes parallel to x-axis. The equation of the mirror is

y? = b(c — md) where a, b, ¢, d are constants, then

A. b=4
B.b=36
C.c=9

D.c=1

Answer: B::C

o Watch Video Solution

9. The differential equation representing all possible curves that cut each
member of the family of circles z? + y? — 2Cz = 0 (C is a parameter) at
right angle, is

Az +y’ —ky=0

B.z> +4° +ky=0

Cel4+y’+kx=0


https://dl.doubtnut.com/l/_Ot4wnsbFbICX
https://dl.doubtnut.com/l/_bXWis8osy3Uy

D.z2 +y? —kx =0

Answer: A::B

° Watch Video Solution

10. Suppose that a mothball loses volume by evaporation at a rate
proportional to its instantaneous area. If the diameter of the ball
decreases from 2cm to 1cm in 3 months, how long will it take until the
ball has practically gone?

A. 4 months

B. 3 months

C. 2 months

D. 1 months

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_bXWis8osy3Uy
https://dl.doubtnut.com/l/_fwM6j2O36DrL

d
NLetz(1l — z) d—y =z —y
T

A.a) General solution of given differential equation is
zy=(1—2z)lnj]l —z|+1+¢(1— x)

B.b) General solution of given differential equation s
zy=(1—-—2)lnj]l —z| -1+ czx(l —2)

C.c) If y= f(x) is a solution of given differential equation, then
lim f(z) does not exist
z—1

D.d) If y= f(x) is solution of given differential equation then

lim f(z) =1

z—1

Answer: A::D

o Watch Video Solution

12. Let a curve passes through (3, 2) and satisfied the differential equation

(x-1) dx + 4(y-2)dy=0


https://dl.doubtnut.com/l/_b1sYvU1oyImz
https://dl.doubtnut.com/l/_GtugqeJZ4X9Q

A. It represents equation of a circle

B. It represents equation of an ellipse

C. Area euclosed by the curve is 27.

D.Liney=1is a tengent to the curve

Answer: B::C::D

o Watch Video Solution

: : : : z+1— zy’
13. A curve satisfies the differential equation — = ————— and
dx 22y — y
passes through (0,0) (1) The equation of the «curve is
2?2+  +2z =2%% () The equation of the curve s
2 + y2 + 2z + 2y = x2y2 (3) x = 0 is a tangent to curve (4) y =0is a

tangent to curve

A. The equation of the curve is z? 4y + 2z = 2y’
B. The equation of the curve is 2 + y* + 2z + 2y = z?y?

C.x=0 is a tangent to curve


https://dl.doubtnut.com/l/_GtugqeJZ4X9Q
https://dl.doubtnut.com/l/_AN9xOPKbdAyg

D.y=0is a tangent to curve

Answer: A::C::D

o Watch Video Solution

14. Tangent is drawn at any point P of a curve which passes through (1, 1)
cutting x-axis and y-axis at A and B respectively. If AP: BP = 3:1, then,
: : : o dy
A. (a)Differential equation of the curve is 3a:d— +y=0
x
: : : o Ay
B. (b)Differential equation of the curve is 3:cd— —y=20
x
: : 1
C. (c)Curve is passing through <§, 2>

D. (d)Normal at (1, 1) is x+3y =4

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_AN9xOPKbdAyg
https://dl.doubtnut.com/l/_5nYiXEsjBJwk

15.y = iz + ¢psin(2z + ¢3) (C1, Cs, C3 are arbitrary constants)

A. Order of differential equation is 2
B. Order of differential equation is 3

C. Degree of differential equation is 1

yd*y dy dPy

dz? ~dz’ dz?

D. The differential equation is

Answer: A

o Watch Video Solution

16. Which of the following statements is/are true ?

A.An  integrating factor of the differential

d 2
&y + _y = z3sinzis
dzx T

2

B.An  integrating factor of the differential

1
zdy — ydz = z?y’dyis —
22

equation

equation


https://dl.doubtnut.com/l/_rV1NfnLaJdcQ
https://dl.doubtnut.com/l/_dZleT8ixdYrH

C.An  integrating factor of the differential equation
Y L
r— + xycot x = cosecx Is sin X
dx

D.An integrating factor of the differential equation

1
_ 3 ;
(ydx — zdy) = zy°(zdy + ydz) is y_2

Answer: A::B::C::D

o Watch Video Solution

17. A curve passes through (1, 0) and satisfies the differential equation

(2:3 cosy + 3w2y)d:1: + (:t:3 — z?siny — y)dy =0

2

A. The equation of curve is ° cosy + By—yt=1

2

cosy—i—:z:?’y—y? =1

B. The equation of curve is z?

C. The equation of normal at (1,0) isy =0

D. The equation of tangent at (1,0) is x =1

Answer: B::C::D

~ ~


https://dl.doubtnut.com/l/_dZleT8ixdYrH
https://dl.doubtnut.com/l/_MaL84wM79mZR

| ° Watch Video Solution

Assignment Section D Linked Comprehension Type Questions

1. Newton's law of cooling states that the rate of change of the
temperature T of an object is proportional to the difference between T
and the (constant) temperature 7 of the surrounding medium, we can
write it as (fl—j; = — k(T — 7)k > 0 constant

An cup of coffee is served at 185° F' in a room where the temperature is
65° F. 2 minutes later the temperature of the coffee has dropped to
155° F.

log, 3 = 1.09872, log, . % = 0.2877

Temperature of coffee at time t is given by
A ek 4+ [T(0)]e2
B. reF + [T'(0) — T]e_zk
C.7+ [T(0) — 7]e %

D.7 + 2[T(0) + 7]e~


https://dl.doubtnut.com/l/_MaL84wM79mZR
https://dl.doubtnut.com/l/_MszlcbiapbGo

Answer: C

o Watch Video Solution

2. Newton's law of cooling states that the rate of change of the
temperature T of an object is proportional to the difference between T
and the (constant) temperature 7 of the surrounding medium, we can
write it as c;—f = — k(T — 1)k > 0 constant

An cup of coffee is served at 185° F' in a room where the temperature is
65° F. 2 minutes later the temperature of the coffee has dropped to
155° F.

log, 3 = 1.09872, log, . % = 0.2877

Time required for coffee to have 105° F' temperature is
A. a)6 minute
B. b)6.43 minute

C.¢)7.23 minute

D. d)7.63 minute


https://dl.doubtnut.com/l/_MszlcbiapbGo
https://dl.doubtnut.com/l/_tXg0B62RT6PQ

Answer: D

o Watch Video Solution

3. Newton's law of cooling states that the rate of change of the
temperature T of an object is proportional to the difference between T
and the (constant) temperature 7 of the surrounding medium, we can
write it as c;—f = — k(T — 1)k > 0 constant

An cup of coffee is served at 185° F' in a room where the temperature is
65° F. 2 minutes later the temperature of the coffee has dropped to
155° F.

log, 3 = 1.09872, log, . % = 0.2877

Temperature of coffee at time t is given by
A. 65 + 120e ¥
B.75 + 110e —*

C. 65 -+ 140e ~ 2k

D. 75 + 10e ¥


https://dl.doubtnut.com/l/_tXg0B62RT6PQ
https://dl.doubtnut.com/l/_VqVybmierXDH

Answer: A

o Watch Video Solution

4. Let the trajectories cut the crve of given family at an angle a where

tnaa = k.
dy .
The slope p tan ¥ (of the tangent to a member of the family and the
x

d
slope % = tan® to the isogonal trajectory are connected by the
x

relationship

Ary

v
X

' \4
tan¥ — tana

tan¢g = tan(¥ — ) = T e——

dyr -

. dy dz

0 T i L,
kﬂ +1

Substituting this expression into equation, (') and dropping the

subscript T, we obtain the differential equation of isogonal trajectories.


https://dl.doubtnut.com/l/_VqVybmierXDH
https://dl.doubtnut.com/l/_NQyLZgZDjP3o

The isogonal trajectories of a family of straight lines y = c, that cuts the

given family at angle o, the tangent of which is k, is

A z2 + y2 =
B.y? = 4cx
2 2
)
C.— + =1
c2 2 — 2
1
D. (z* + ¢°)” = ce¥ tan~!(y/z)
Answer: D

o Watch Video Solution

5. Let the trajectories cut the crve of given family at an angle o where
tnaa = k.
dy .
The slope e tan¥ (of the tangent to a member of the family and the
x
dyr . .

slope T = tan® to the isogonal trajectory are connected by the

x

relationship


https://dl.doubtnut.com/l/_NQyLZgZDjP3o
https://dl.doubtnut.com/l/_2ivMTy0mrywS

v
=

| y
o‘/' AN

tan¥ — tan o
1+ tanatan¥

dz k%+1

Substituting this expression into equation, (I') and dropping the
subscript T, we obtain the differential equation of isogonal trajectories.
The isogonal trajectories of a family of straight lines y = ¢, that cuts the
given family at angle o, the tangent of which is k, is

A. (a)y = kx

B.(b)y = ktanax

C.(c)y = kcot 2x

D. (d)y = cx

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_2ivMTy0mrywS

6. A family of curves is such that the slope of normal at any point (x, y) is
2(1-y).
If y = f(x) is a member of this family passing through (-1, 2) then its
equation is

ANy —2y—z—1=0

BBy’ +2y+ax—7=0

COy—2y+z+1=0

D.D)y  +2y—z—9=0

Answer: A

o Watch Video Solution

7. A family of curves is such that the slope of normal at any point (x, y) is

2(1-y).


https://dl.doubtnut.com/l/_2ivMTy0mrywS
https://dl.doubtnut.com/l/_QzXVDSG3zg7O
https://dl.doubtnut.com/l/_aWJERAwPvTgL

The area bounded by the curve y = f(x) of question number 1 and the line
x+2y=0is
A 3 sg. units
B é sqg. units
'3 g.
C. 3 sg. units

D. — sq. units
3 q

Answer: B

o Watch Video Solution

8. A family of curves is such that the slope of normal at any point (x, y) is
2(1-y).
The orthogonal trajectories of the given family of curves is

A @y =ke 2®, —1

B.(b)y = ke** +1

C(Qy=ke™ —1


https://dl.doubtnut.com/l/_aWJERAwPvTgL
https://dl.doubtnut.com/l/_RQ6VMbMPDZMn

D.(d)y = ke %* + 1

Answer: D

° Watch Video Solution

9. A tangent to a curve at P(x, y) intersects x-axis and y-axis at A and B

respectively. Let the point of contact divides AB in the ratio y*: z2.

If a member of this family passes through (3, 4) then the equation of
curve and area of the curve is
A z? + y2 =c
B.z? +3® — 2z =¢
2,2

C.m2+y2 =cx’y

D.xy=c

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RQ6VMbMPDZMn
https://dl.doubtnut.com/l/_ecxoG9Cva4O0

10. A tangent to a curve at P(x, y) intersects x-axis and y-axis at A and B
respectively. Let the point of contact divides AB in the ratio Y2 2,
If a member of this family passes through (3, 4) then the equation of
curve and area of the curve is

Azx?+y* =25

B.z> +¢y> — 2z =19

C.z? + y* = 25z%y?

D.z’4+¢y* =7

Answer: A

o Watch Video Solution

11. A tangent to a curve at P(x, y) intersects x-axis and y-axis at A and B
respectively. Let the point of contact divides AB in the ratio y?: a2t

If a member of this family passes through (3, 4) then the equation of

curve and area of the curve is


https://dl.doubtnut.com/l/_S7cNdiNFMINK
https://dl.doubtnut.com/l/_ksLndw3gN2zW

A 25 2
"\ 4 + 3
B.2(m + 4)

C. 257
4
D. |1 —
< 6w + 5)

Answer: C

° Watch Video Solution

Assignment Section E Assertion Reason Type Questions

1. STATEMENT-1 : To find complete solution of a second order differential

equation we need two different conditions.
and
STATEMENT-2 : An n'® order differential equation has n independent

parameters.


https://dl.doubtnut.com/l/_ksLndw3gN2zW
https://dl.doubtnut.com/l/_OUcmjim738Su

A. (a)Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. (b)Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. (c)Statement-1is True, Statement-2 is False

D. (d)Statement-1 is False, Statement-2 is True

Answer: A

o Watch Video Solution

2. STATEMENT-1 : The orthogonal trajectory of a family of circles touching
x-axis at origin and whose centre the on y-axis is self orthogonal.
and
STATEMENT-2 : In order to find the orthogonal trajectory of a family of
dz . dy . : : :
curves we put 0 in place of o in the differential equation of the
Y x

given family of curves.


https://dl.doubtnut.com/l/_OUcmjim738Su
https://dl.doubtnut.com/l/_7qccd3UgJ07o

A. (a)Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. (b)Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. (c)Statement-1is True, Statement-2 is False

D. (d)Statement-1 is False, Statement-2 is True

Answer: D

° Watch Video Solution

3. STATEMENT-1: If the length of subtangent and subnormal at point (x, y)
ony =f(x) are 9 and 4 then x is equal to + 6.

and

STATEMENT-2 : Product of subtangent and subnormal is square of the

ordinate of the point.


https://dl.doubtnut.com/l/_7qccd3UgJ07o
https://dl.doubtnut.com/l/_8ycUMXllpcCO

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

° Watch Video Solution

4. STATEMENT-1 : The differential equation of all non-horizontal lines in a
d?y

plane — =0
dz

and
STATEMENT-2 : The general equation of all non-horizontal line in xy plane

isax+by=1a # 0


https://dl.doubtnut.com/l/_8ycUMXllpcCO
https://dl.doubtnut.com/l/_AhSIVmLSTZdx

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

o Watch Video Solution

5. STATEMENT-1 : The differential equation whose general solution is
y=c.zc+ ;—2 for all values of ¢, and ¢, is linear equation.

and

STATEMENT-2 : The equation y = ¢y, ¢ + 2—2 has two arbitrary constants,

so the corresponding differential equation is second order.


https://dl.doubtnut.com/l/_AhSIVmLSTZdx
https://dl.doubtnut.com/l/_lcqTG31GA5ur

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: B

o Watch Video Solution

6. STATEMENT-1 : The differential equation
d*y dy
3 T . .
— T Ty = I t
12 + cosx dz + (:L' + )y e” Is a linear equation

and

STATEMENT-2 : Every first degree equation is a linear equation.

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.


https://dl.doubtnut.com/l/_lcqTG31GA5ur
https://dl.doubtnut.com/l/_DsjpyazcMm0f

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

o Watch Video Solution

: : . dy 2zy
7. STATEMENT -1 : The differential equation — = ——— Can't be

dr  x2 + y?
solved by the substitution x = vy.
and
STATEMENT-2 : When the differential equation is homogeneous of first

order and first degree, then the substitution that solves the equation is y

= VX.

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.


https://dl.doubtnut.com/l/_DsjpyazcMm0f
https://dl.doubtnut.com/l/_4c4sVEPWEW4u

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

o Watch Video Solution

8. Solution of the equation cos?

e q (7‘(‘) 3V3 .
— an — ) = is
1 Y\ G 8

2 2Y (tan2z)y = cos*z, where
dx

|| <

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct

explanation for Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a

correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False


https://dl.doubtnut.com/l/_4c4sVEPWEW4u
https://dl.doubtnut.com/l/_IvpBkZ8LU3eI

D. Statement-1 is False, Statement-2 is True

Answer: A

o Watch Video Solution

9. STATEMENT-1 : Solution of the differential equation zdy — ydx = ydy
is ye® /¥ = c.
and

STATEMENT-2 : Given differential equation can be re-written as

A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct
explanation for Statement-1.

B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a
correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True


https://dl.doubtnut.com/l/_IvpBkZ8LU3eI
https://dl.doubtnut.com/l/_dQozz8UIUZmR

Answer: A

o Watch Video Solution

10. STATEMENT-1 : The differential equation of all circles in a plane can be
of order 3.
and
STATEMENT-2 : General equation of a circle in plane has three
independent constant parameters
A. Statement-1 is true, Statement-2 is true, Statement-2 is a correct
explanation for Statement-1.
B. Statement-1 is true, Statement-2 is true, Statement-2 is NOT a
correct explanation for Statement-1.

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A


https://dl.doubtnut.com/l/_dQozz8UIUZmR
https://dl.doubtnut.com/l/_mVUL7YqGdDcu

° Watch Video Solution

Assignment Section F Matrix Match Type Questions

1. Match the following

Column-|

dy 2y
(A) P + o =0,y(1)=2, ¥(x,) = 8 then x, is

(B) (x* + y?)dy = xydx and y(1) = 1 and y(x,) = e, then x is

(C) If Y(u) is solution of (u+1) dy

(D) x dy = y(dx + ydy), y > 0, (1) = 1 and y(x,) = =3, then x is

“Column-il

il
® 5

(@) Rational number

Pty =1y =t thenyis - () e

(s) -15
o -3
o Watch Video Solution
2. Match the following
Column-i

3
(A) y=cxtc?-3¢2+2

()

&y (4
(8) -dvx?y = svn(;j{-) +XY . @
(C) y=(c, +cz)cos(x+03)Az:Ae“°5 (r)
(D) y=asin? x+bcos? x +csin2x+dcos2x (s)
®

Column-ll

Order 2, degree not defined
Order 1, degree 4

Order 2, degree 2

Order 3, degree 1

Order 3, degree infinite

° Watch Video Solution



https://dl.doubtnut.com/l/_mVUL7YqGdDcu
https://dl.doubtnut.com/l/_MYvbsEP3rA46
https://dl.doubtnut.com/l/_8T6Vrz3pIzk2

Assignment Section G Integer Answer Type Questions

1 If wsin(%)dy = (ysin(%) — x)dmand y(1) = il then the value of

2
cos| = | is
el ) T '

o Watch Video Solution

2.If zy = ae” + be  ® satisfies the equation Azy’’ + By’ = zy, then

o Watch Video Solution

d
3. If sec’y ﬁ + 2z tany = x> satisfies tany = ce ™ + B{x2 — 1},

then (AB)? equals

° Watch Video Solution



https://dl.doubtnut.com/l/_8T6Vrz3pIzk2
https://dl.doubtnut.com/l/_tyHv3ax9NcCj
https://dl.doubtnut.com/l/_MnhTMO1Jjknn
https://dl.doubtnut.com/l/_m77f9aAs2dA2

Assignment Section H Multiple True False Type Questions

1. STATEMENT-1 : If m and n are respectively order and degree of
differential equation ,then m and n are mutually independent.
STATEMENT-2 : If general solution of a differential equation contains two
arbitrary constants, then its order is 2.

STATEMENT-3 : The order and degree of differential equation

1/3

14 (Y 2 @y 2and 2 tivel
) = (z== are 2 and 2 respectively.
I 122 p y

A (@QTFT
B.(bTTT
C.(c)FFF

D.(d)FFT

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_p9fcHVjml39X

d
2. STATEMENT-1: y = €” is a particular solution of d—y = 1.
x

STATEMENT-2 : The differential equation representing family of curve

d2
Yy = acoswt + bsinwt, where a and b are parameters, is d_g — Wy = 0.
t
d2

1
STATEMENT-3: y = 5333 + c1z + c2 is a general solution of d—g = 3z.
x

Ad)TFT
B.b)TTT
C.c)FFF

D.d)FFT

Answer: A

° Watch Video Solution

Assignment Section | Subjective Type Questions



https://dl.doubtnut.com/l/_p7jFfyh0JNkU

1. If the differential equation satisfied by y = A sin(98x) + B cos(98z) is

Yo + cy = 0 then the value of ciis

° Watch Video Solution

2. The differential equation of all straight lines which are at a fixed
distance of 10 units from the origin is (y — myl)2 = A(l + y%) then A'is

equal to

° Watch Video Solution

dy _ y¢'(z) — v
dz o(z)
#(1) = 1, ¢(4) = 1296. If y(1) = 1 then y(4) is equal to

3. Let , where ¢(z) is a function satisfies

° Watch Video Solution



https://dl.doubtnut.com/l/_0u5Pn4xWirey
https://dl.doubtnut.com/l/_XQ413hmIOZkL
https://dl.doubtnut.com/l/_zqrGipQhfeTM

4.1f (2, 4) is a point on the orthogonal to trajectory of 22 +9y® —ay =0,

then the orthogonl trajectory is a circle with radius

° Watch Video Solution

A.2

B.3

C.5

D. None of these

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_W1qaMWt8ZJUR
https://dl.doubtnut.com/l/_dd67KRJ25X79

6. The value of y(log4) if yo — Ty; + 12y = 0, y(0) = 2, y1(0) = T'is

° Watch Video Solution

7. An object falling from rest in air is subject not only to the gravitational

force but also to air resistance. Assume that the air resistance is

proportional to the velocity with constant of proportionality as £ > 0,

and acts in a direction opposite to motion <g =9. 8—2). Then velocity
s

cannot exceed. (a)9.8m/k m/s (b) 98/km m/s (c) k/g m/s (d)

None of these

o Watch Video Solution

8. If the curve satisfying (a:y4 + y)d:z: — xdy = 0 passes through (1,1)

then the value —41(y(2))? is

o Watch Video Solution



https://dl.doubtnut.com/l/_0EkX74PMnZwf
https://dl.doubtnut.com/l/_ErSWLycwQqBn
https://dl.doubtnut.com/l/_S4CutWEjIqzn
https://dl.doubtnut.com/l/_weyS2i2LSQJS

d 1
9. Solve the differential equation d—y =y+ / y(z)dz, given that the
z 0

value of yis 1, when z = 0.

° Watch Video Solution

10. Suppose g(z) is a real valued differentiable function satisfying

1
g’(z) + 2g(x) > 1. Then show that e** (g(m) - 5) is an increasing

function.

° Watch Video Solution

11. The differential equation of family of curves of 4* = 4a(z + a)is

o Watch Video Solution

12. Find the curve for which the perpendicular from the foot of the

ordinate to the tangent is of constant length.

s l


https://dl.doubtnut.com/l/_weyS2i2LSQJS
https://dl.doubtnut.com/l/_XSL7DL5zQtQG
https://dl.doubtnut.com/l/_Xi7PxsYBgD6a
https://dl.doubtnut.com/l/_hYDdIFjlSIdY

L = vvailli viaco S0Iution J

d
13. Solve CIZ—y +y=1y’lnz
dx

o Watch Video Solution

14. The solution of the differential equation &Y _ is
T gylz?siny’ + 1]

(a)

(b)(e)(@)z )21 (g) (cos(h)y“”“) (k) — sin(l)y'™ (") (0) — 2C(p)e’(r
(2) (aa) [Math Processing ~ Error]  (22) (aaa)
(bbb) (c) (ddd)z (¢c¢)2(F£1) (ggq) (cos(hhh)y““) 20333) (kkk) — sin(ill)y (™™

(zzz) (aaaa) None of these

o Watch Video Solution

d 3
B.solve X 10 Y _ Y
dz x x3

° Watch Video Solution



https://dl.doubtnut.com/l/_hYDdIFjlSIdY
https://dl.doubtnut.com/l/_l1DVUqCMCQMU
https://dl.doubtnut.com/l/_eYidJgpKIIvf
https://dl.doubtnut.com/l/_wqGcfgkmTRzh

d
16. Solve d—y +yp'(z) = ¢(z). ¢’ (z), where ¢(x) is a given function.
x

o Watch Video Solution

Assignment Section J Aakash Challengers Questions

1. The family of curves, the subtangent at any point of which is the

arithmetic mean of the coordinates of the point of tangency, is given by

Az —y)" = cy
B.(y—z)’ = cz

C.(z —y)? = cay

D. (z — y)° = ca’y?

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_9Ra4xDhFO4TH
https://dl.doubtnut.com/l/_tzaKdtyPvMkF
https://dl.doubtnut.com/l/_96PpWFHGhxmX

2.Aline is drawn from a point p(x,y) on curve y=f(x), making an angle with
the x-axis which is supplementaty to the one made by the tangent to the
curve at p(x,y). The line meets the x-axis at A. another line perpendicular
to the first, if drawn from p(x,y) meeting the y-axis at B. If OA=OB, where O
is origin, find all curve which passes through (1,1)

Az —y 4+ 2zy+2=0

B.2> — ¢y’ +2zy—2=0

Czl—y* +2zy+1=0

D.z? — 3> + 22y —1=0

Answer:

o Watch Video Solution

3. The tangent and a normal to a curve at any point P meet the x and y
axes at AB,C and D respectively. Find the equation of the curve passing
through (1,0) if the centre of circle through O,C,P and B lies on the line y=x

(where O is origin).


https://dl.doubtnut.com/l/_96PpWFHGhxmX
https://dl.doubtnut.com/l/_aFYhJujZxYMV

° Watch Video Solution

4. Given two curves: y = f(x) passing through the point (0,1) and
g9(z) = /m f(t)dt passing through the point (0, %) The tangents
— 0
drawn to both the curves at the points with equal abscissas intersect on
the x-axis. Find the curve y = f(x)-
Ay=ce
B.y=nx
C.y=nlnx

D.y =nx

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_aFYhJujZxYMV
https://dl.doubtnut.com/l/_xm2TnlqrCrIW

