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DIFFERENTIAL EQUATIONS - FOR COMPETITION

Solved Examples

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

order 2 (c) degree 3 (d) degree 4

° Watch Video Solution

2. Form the differential equation having

y= (sin_1 1:)2 + Acos 'z 4 B, whereAandB are arbitrary


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_T9zrm8YFvryz
https://dl.doubtnut.com/l/_6gcubtKiAwaH

constants, as its general solution.

° Watch Video Solution

3. Find the order of the differential equation of the family of curves.

y = asinz + bcos(z + c), where a, b, c are parameters.

° Watch Video Solution

4. The differential equation which represents the family of curves

y = c1€?" , where cjandcy are arbitrary constants, is (1) y' = y2 (2)

77

7’ 7 ’ 7 I2
v =y yByw =y @y =(y)

° Watch Video Solution

5.Show that any equation of the form yf(zy)dz + zg(xy)dy = 0 can be

converted to variable separable form by substitution zy = wv.

° Watch Video Solution



https://dl.doubtnut.com/l/_6gcubtKiAwaH
https://dl.doubtnut.com/l/_D6u1ot37Wbms
https://dl.doubtnut.com/l/_zPGPQXVI1EDs
https://dl.doubtnut.com/l/_5FPoG8QyoZxo

6. Solve the following differential

d
\/1—|—$2+y2+m2y2 —I—wy%:O

equation:

o Watch Video Solution

d
7. Solve: il = e? Y 4 g2losz—y

dzx

° Watch Video Solution

8. Solve the differential equation Y _
dx T +y

o Watch Video Solution

d
9. Solve: % = sin(z + y) + cos(z + y)

o Watch Video Solution



https://dl.doubtnut.com/l/_5FPoG8QyoZxo
https://dl.doubtnut.com/l/_zhuGQJ31m0Dg
https://dl.doubtnut.com/l/_JrHO4HGFn0t1
https://dl.doubtnut.com/l/_GhNgv1CxA4p9
https://dl.doubtnut.com/l/_j4EreGkz3iib
https://dl.doubtnut.com/l/_XUSesQZhj0rx

10. Solve the

differential

(a:2 + 4y% + dzy)dy = (2z + 4y + 1)dz

equation

o Watch Video Solution

1. Solve: xdx + ydy = xdy — ydz

o Watch Video Solution
dy
T+ Yy 4
12.50lve — % — 22 4 2y° + L
Yy - ma
o Watch Video Solution

13. Solve: (1 + 26%)(1.’3 + 2ev (1 — E)dy =0
Yy

° Watch Video Solution



https://dl.doubtnut.com/l/_XUSesQZhj0rx
https://dl.doubtnut.com/l/_ag7hz9cMu2Qo
https://dl.doubtnut.com/l/_302R205Dysij
https://dl.doubtnut.com/l/_rDul37RD0GmV
https://dl.doubtnut.com/l/_dGrYvwad13ot

dy s €
14.Solve — = —
dx sin2y — xz cosy

o Watch Video Solution

d
15. Solve: e = y

dx 2ylny+y— =

o Watch Video Solution

1650Ive-ﬁ+a: = zy?
X o Y Y

o Watch Video Solution

d
17. Solve: % ta(z+y) =2tz +y)’ -1

° Watch Video Solution

. dy
18. Solve: sin Yo = cos y(1 — z cosy)
T



https://dl.doubtnut.com/l/_dGrYvwad13ot
https://dl.doubtnut.com/l/_hoQZBLaOUPU1
https://dl.doubtnut.com/l/_atXYvcJFTAyk
https://dl.doubtnut.com/l/_e5Tfr4MIJiiS
https://dl.doubtnut.com/l/_4uTqJtXcBABP

I & Watch Video Solution ]

19. Solve: By — M
dz f(z)

,where f(x) is a given function of

° Watch Video Solution

20. If ¢(z) is a differentiable function, then the solution of the different

equation dy + {y¢’ () — é(z)¢’(x)}dz = 0, is

° Watch Video Solution

21. Let w(z) and w(z) satisfy the differential equation

d_u + p(z)u = f(z) and Z_v + p(z)v = g(x) are continuous functions.
T

dx
If u(z,) for some z; and f(x) > g(z) for all z > x;, prove that any

point (z,y), where z > z;, does not satisfy the equations y = u(x)

and y = v(z).

° Watch Video Solution



https://dl.doubtnut.com/l/_4uTqJtXcBABP
https://dl.doubtnut.com/l/_4XVvzzvuQODf
https://dl.doubtnut.com/l/_UjWfn3H2W5YS
https://dl.doubtnut.com/l/_gq6Du366iSyn

y + sinz cos?(zy)

x
22. Solve de + | ————— +siny |dy =0
cos?(zy) (cosz(a:y) y) Y

° Watch Video Solution

2
23.Solve: (2z logy)dx + <% + 3y2>dy =0

° Watch Video Solution

(1)
24.Solve: e~ ¥ {a:yzdy + y’dz} + {ydz — zdy} = 0

o Watch Video Solution

25.Solve: z?dy — y*dz + zy*(z — y)dy = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_DdPQRW04hrE8
https://dl.doubtnut.com/l/_PQmQypKhiYi7
https://dl.doubtnut.com/l/_mWVvp9VYjTPB
https://dl.doubtnut.com/l/_YoWpWW1szRO3

26. Solve: xdy(y%”’ + e%) = ydx (e% — yzewy)

° Watch Video Solution

27.Let y = f(z) be a curve passing through (1, 1) such that the triangle
formed by the coordinate axes and the tangent at any point of the curve
lies in the first quadrant and has area 2. Form the differential equation

and determine all such possible curves.

° Watch Video Solution

28.Acurve y = f(x) passes through the point P(1, 1). The normal to the
curve at Pis a(y — 1) 4+ (z — 1) = 0. If the slope of the tangent at any
point on the curve is proportional to the ordinate of the point. Determine
the equation of the curve. Also obtain the area bounded by the y-axis, the

curve and the normal to the curve at P.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z21YZh1xnRyy
https://dl.doubtnut.com/l/_GfnPmRp6n9Eo
https://dl.doubtnut.com/l/_Hs1WmZDhqipP

29. Find all the curves y = f(z) such that the length of tangent

intercepted between the point of contact and the x-axis is unity.

o Watch Video Solution

30. Find the equation of a curve passing through the point (1.1) if the
perpendicular distance of the origin from the normal at any point P(x, y)

of the curve is equal to the distance of P from the x-axis.

o Watch Video Solution

31. A country has a food deficit of 10%. Its population grows
continuously at a rate of 3% per year. Its annual food production every
year is 4% more than that of the last year. Assuming that the average
food requirement per person remains constant, prove that the country

will become self-sufficient in food after n years, where n is the smallest

In10 — In9
In(1.04) — 0.03

| o WAL _L vl . e~ _ .. ]

integer bigger than or equal to



https://dl.doubtnut.com/l/_eBxv3LsJL7Uj
https://dl.doubtnut.com/l/_XKdhTHYYorov
https://dl.doubtnut.com/l/_wHdaaZiOB9iR
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32. A hemi-spherical tank of radius 2 m is initially full of water and has an
outlet of 12em? cross-sectional area at the bottom. The outlet is opened
at some instant. The flow through the outlet is according to the law
v(t) = 4/0.62gh(t), where v(t) and h(t) are, respectively, the velocity of
the flow through the outlet and the height of water level above the
outlet and the height of water level above the outlet at time ¢, and g is

the acceleration due to gravity. Find the time it takes to empty the tank.

o Watch Video Solution

33. There are 100 million litres of fluoridated water in the reservoir
containing a city\'s water supply, and the water contains 700 kg of
fluoride. To decrease the fluoride content, fresh water runs into the
reservoir at the rate of 3 million litres per day, and the mixture of water
and fluoride, kept uniform, runs-out of the reservoir at the same rate.
How many kilograms of fluoride are in the reservoir 60 days after the pure

water started to flow into the reservoir?


https://dl.doubtnut.com/l/_wHdaaZiOB9iR
https://dl.doubtnut.com/l/_gw00gbOKG8aO
https://dl.doubtnut.com/l/_6dMTIwCM5B3V

° Watch Video Solution

34.The ordinate and the normal at any point P on the curve meet the x-
axis at points A and B respectively. Find the equation of the family of
curves satisfying the condition , The product of abscissa of P and AB

=arithmetic mean of the square of abscissa and ordinate of P.

° Watch Video Solution

35. Consider a curve y = f(x) in xy-plane. The curve passes through (0,0)
and has the property that a segment of tangent drawn at any point
P(z, f(z)) and the line y = 3 gets bisected by the line x + y = 1 then

the equation of curve, is

° Watch Video Solution

36. If the velocity of flow of water through a small hole is 0.6, /2gy, where

g is the acceleration due to gravity and y is the height of water level


https://dl.doubtnut.com/l/_6dMTIwCM5B3V
https://dl.doubtnut.com/l/_m8AMECcaimrr
https://dl.doubtnut.com/l/_YSMaNSTFTrWr
https://dl.doubtnut.com/l/_duTYpXIH5pRT

above the hole, find the time required to empty a tank having the shape
of a right circular cone of base radius a and height h filled completely

with water and having a hole of area A, in the base.

o Watch Video Solution

37. An inverted cone of height H, and radius R is pointed at bottom. It is
completely filled with a volatile liquid. If the rate of evaporation is directly
proportional to the surface area of the liquid in contact with air
(constant of proportionality k > 0). Find the time in which whole liquid

evaporates.

o Watch Video Solution

38. The tangent at a point 'P' of a curve meets the axis of 'y' in N, the
parallel through 'P' to the axis of 'y’ meets the axis of X at M, O is the
origin of the area of AMON is constant then the curve is (A) circle C)

ellipse (D) hyperbola (B) parabola

. l


https://dl.doubtnut.com/l/_duTYpXIH5pRT
https://dl.doubtnut.com/l/_PT6vw5J5M8YK
https://dl.doubtnut.com/l/_b2AAUAgakNKJ
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39. Let f(z) be differentiable on the interval (0, co) such that f(1) =1
.t f(z) — 2?£(t)
and lim

t—x t—=x

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

° Watch Video Solution

40. The differential equation of the family of curves whose equation is

(z — h)® + (y — k)* = a® where a is a constant, is

_ dy 973 2d2y
whe(Z)] -5
— _3 2
dy 2 o [ d%y
B) |1 s = i
o+ (@) | =)

[ dy 3_2d2y2
©}+Gﬂ]—“ﬁz>

(D) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_b2AAUAgakNKJ
https://dl.doubtnut.com/l/_akWaOlYWZTom
https://dl.doubtnut.com/l/_KnbpVAX2O6gc

41. Let y; and y, be two different solutions of the differential equation

d
d—y + P(z) - y = Q(x).Answer the question:If ay; + Bys is a solution
T

of the given differential equation then a + 3 is (A) 0 (B) 1 (C) —1 (D)

none of these

o Watch Video Solution

42. Data could not be retrieved.

o Watch Video Solution

43. Suppose we define the definite integral using the following formula

/ ' fla)da =

c € (a,b), F(c) =

when :a+b/f

above  comprehension, if f(x) is a  polynomial and

a(f(a)—l—f(b)), for more accurate result for

—a

(f(a) + f(c)) + %( f(b) + f(c)) and

Y (f(a) + f(b) + 2f(c))In  the


https://dl.doubtnut.com/l/_runG1eztKkQT
https://dl.doubtnut.com/l/_sDfDbfHEwgld
https://dl.doubtnut.com/l/_1Eb2Jun7sJed

L Jaf(@)de = S + £(a)
t—a (t — a)3

f(z) can at most be (A) 1(B) 2(C) 3 (D) 4

= 0 for all a then the degree of

° Watch Video Solution

44, Let f be a real-valued differentiable function on R (the set of all real
numbers) such that f(1) = 1. If the y — € tercept of the tangent at
any point P(z,y) on the curve y = f(z) is equal to the cube of the

abscissa of P, then the value of f( — 3) is equal to

° Watch Video Solution

1. Find the degree of the differential equation:

a\21T s d\T
@)
dz dr

° Watch Video Solution



https://dl.doubtnut.com/l/_1Eb2Jun7sJed
https://dl.doubtnut.com/l/_CTZtbPaua5ft
https://dl.doubtnut.com/l/_vdWlMVKyEu50

d
2.Find order and degree: cos (%) =z+ty

° Watch Video Solution

d,
3. Find order and degree: eF = gz +1

° Watch Video Solution

dy d2y
4.Find order and degree: e« = (1 + —2)
dx

o Watch Video Solution

d2
5. Find order and degree: log, <1 + —> =z

° Watch Video Solution



https://dl.doubtnut.com/l/_vdWlMVKyEu50
https://dl.doubtnut.com/l/_poXMuSqb2eGp
https://dl.doubtnut.com/l/_ue2zovNzdf5n
https://dl.doubtnut.com/l/_dmczgZDC5w03
https://dl.doubtnut.com/l/_I7cOPNZWft67

6.Find the differential equation of the family of curves y = a sin(bz + ¢),

where a, b, c are parameters.

° Watch Video Solution

7. Find the differential equation of zy = ae® + be " °.

° Watch Video Solution

8. Find the differential equation of all straight lines touching the circle

° Watch Video Solution

9. Form the differential equation of the family of circles touching the y-

axis at origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_mHY9soi8QfSO
https://dl.doubtnut.com/l/_rMIBPCzFhwBB
https://dl.doubtnut.com/l/_sNzaVvrgoF2O
https://dl.doubtnut.com/l/_GSHlxemyRm2Y

10. Form the differential equation of the family of circles touching the x-

axis at origin.

° Watch Video Solution

11. Solve: (1 — a:2y2)dx = ydx + zdy

° Watch Video Solution

. . o dly_dy .
12. Reduce the differential equation F — 2% + y = ze® using the
x

transformation y = v(z).e”. Hence solve the equation when

dy
y=1 — =0,forc =0
dx

o Watch Video Solution

dy 22 x? o+ y?
13. Solve: 2yE =e = + — 2z

[ - 1


https://dl.doubtnut.com/l/_GSHlxemyRm2Y
https://dl.doubtnut.com/l/_F3AcEgmKOsHb
https://dl.doubtnut.com/l/_lJsZGEb3kHGN
https://dl.doubtnut.com/l/_TqexzI5zXDPj
https://dl.doubtnut.com/l/_7ixpl6HeMWTU

| @ Watch Video Solution J

du \ 2
14.So|ve::r:(—y) +(y—z)— —-y=0
dx

° Watch Video Solution

15. The slope of a curve at any point is the reciprocal of twice the ordinate
at that point and it passes through the point(4,3). The equation of the

curve is:

° Watch Video Solution

16. A curve passes through the point (5, 3) and at any point (z, y) on it,
the product of its slope and the ordinate is equal to its abscissa. Find the

equation of the curve and identify it.

° Watch Video Solution



https://dl.doubtnut.com/l/_7ixpl6HeMWTU
https://dl.doubtnut.com/l/_qNvJpX0VRisR
https://dl.doubtnut.com/l/_bLPnUqwvuHZp
https://dl.doubtnut.com/l/_4m3KBzMO0CPJ
https://dl.doubtnut.com/l/_MuvuL9PjZb3I

17. Show that the equation of the curve passing through the point (1, 0)
and satisfying the differential equation (1 + yz)da: —zydy =0 is

e -yt =1

o Watch Video Solution

18. If p=9,v=23, then find p is terms of v from the equation

dp 1
dv v?

° Watch Video Solution

19. Solve the equation e”dz + €¥(y + 1)dy = 0

° Watch Video Solution

20. Solve: (Z—y) L VEIVE D

x xy

° Watch Video Solution



https://dl.doubtnut.com/l/_MuvuL9PjZb3I
https://dl.doubtnut.com/l/_3kfxIxHxPiEt
https://dl.doubtnut.com/l/_gIIwe82ZoaGQ
https://dl.doubtnut.com/l/_kw6k2U8UzvxK

d2
x—z =1
dzx

21. Solve the differential equation cos?

° Watch Video Solution

d
22.Solve: tan ! <d_§:/> =z +y

° Watch Video Solution

23. Determine the equation of the curve passing through the origin, in
the form y = f(x), which satisfies the differential equation

d
& sin(10z + 6y)-
dz

° Watch Video Solution

24 Solution of [ EFY -0\ () _ (ztyta
x+y—> dr r+y+b

° Watch Video Solution



https://dl.doubtnut.com/l/_Ab2p1JALYRu7
https://dl.doubtnut.com/l/_mrv8piQfq5jO
https://dl.doubtnut.com/l/_kS5XJO1Et50x
https://dl.doubtnut.com/l/_q7G9bLOGl99T

25.Solve: ydz — zdy + zy?dx = 0

o Watch Video Solution

26.Solve x dy — ydx = \/mz + yidx

o Watch Video Solution

1

27. Solve (xy2 — e_3> dz — z?ydy = 0
x

o Watch Video Solution

dy
dy 2 (mﬂ B )
28.Solve:z +y— = | a" ————
dz z? + y?

o Watch Video Solution



https://dl.doubtnut.com/l/_HW7lnns6JGcb
https://dl.doubtnut.com/l/_FFit1iEYkPuf
https://dl.doubtnut.com/l/_i7JiGNZvqta0
https://dl.doubtnut.com/l/_Yz0CNfS4J1L0

xdy — ydz
29.xdz + ydy + ———— =0
x4ty

o Watch Video Solution

xdx + yd a2 — 2 — y2
30.s0lve 29T Y4y _ \/—y

zdy — ydx x2 4 y?

° Watch Video Solution

d
31. Solve: T _ ( 4 — 1>dm
x? + y? z? + y?

° Watch Video Solution

d
32.Solve the differential equation y + :cd—y =z
x

° Watch Video Solution



https://dl.doubtnut.com/l/_ABbYbquJpe42
https://dl.doubtnut.com/l/_ujzXXyOotjR3
https://dl.doubtnut.com/l/_5tMEf3LubnEG
https://dl.doubtnut.com/l/_iJ0RKZv2UIb1

d 2
33. Solve il = (a: + y)
dzx (x +2)(y—2)

o Watch Video Solution

34. (me% — ysin(%))dm + wsin(%)dy =0

o Watch Video Solution

35. Solve the differential

(zdy — ydm)ysin(%) = (ydz + zdy)z cos(%).

equation

o Watch Video Solution

2 Y : dy 2 2
36.x o —2xy%—|—2y —z°=0

° Watch Video Solution



https://dl.doubtnut.com/l/_9wo3bzBV84Mt
https://dl.doubtnut.com/l/_odV3A5AJtsx6
https://dl.doubtnut.com/l/_KqGpvUvLptIh
https://dl.doubtnut.com/l/_EeS4km6pRX9S
https://dl.doubtnut.com/l/_JRfDXbOSnsCA

37. Reduce the equation y3dy + (CB +y2)dm = 0 to a homogeneous

equation and then solve it.

° Watch Video Solution

Tty

38. Prove that the equation of a curve whose slope at (z, y) is —

and which passes through the point (2, 1) is z° + 2zy = 8

° Watch Video Solution

39. Find the equation of the curve which passes through (1, 0) and the

$2+y2

slope of whose tangent at (z, y) is
2zy

o Watch Video Solution

d
40. Solve: w% = y(logy — logz + 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_JRfDXbOSnsCA
https://dl.doubtnut.com/l/_I5fZgBS8iWAR
https://dl.doubtnut.com/l/_sHYcjHWPoNao
https://dl.doubtnut.com/l/_lzfUeRAiwzWs

41.Solvexdy = |y+ =

° Watch Video Solution

42. Find the general solution of the differential equation
(1+ tany)(dz — dy) + 2zdy =0

° Watch Video Solution

dy —1
43.Solve: (1 + z2) == = et 2
olve: (1+ )dm +y=e

o Watch Video Solution

44. If y; and y2 are the solution of the differential equation

dy

— + Py = @, where P and Q@ are functions of x alone and y» = 412,

dx

Q
then provethat z =1+ - e fud

, Where cis an arbitrary constant.

[


https://dl.doubtnut.com/l/_Su1KYBrLqSSS
https://dl.doubtnut.com/l/_MHz1hUj1vQJB
https://dl.doubtnut.com/l/_soCzMQvKjbNq
https://dl.doubtnut.com/l/_QV8IJN1Sc1qN

[ @ Watch Video Solution ]

45.1f y + di(a:y) = z(sinz + logz), f € dy(x)-
T

o Watch Video Solution

d
46. % = x3y3 — Ty

o Watch Video Solution

d
47. If d—y + 2ytanx = sinz and y = 0, when = = %, show that the
x

1
maximum value of y is 3

° Watch Video Solution

d
48.sec’ y% + 2z tany = z

° Watch Video Solution



https://dl.doubtnut.com/l/_QV8IJN1Sc1qN
https://dl.doubtnut.com/l/_NswdXSUW5Cg5
https://dl.doubtnut.com/l/_2GFnl9LFYzVD
https://dl.doubtnut.com/l/_Geb3fMszjhuk
https://dl.doubtnut.com/l/_OrMb79cZ6U46

d
49.3:% +y=1y’logz

° Watch Video Solution

50. (m2y3 + wy) dy = dzx

° Watch Video Solution

dy y oy
5, -2 + 22 = L
dzx T x3

° Watch Video Solution

dy v
dx 2

52. + Elogy = = (logy)*
z x

o Watch Video Solution



https://dl.doubtnut.com/l/_OrMb79cZ6U46
https://dl.doubtnut.com/l/_HlIHRmHVKIrv
https://dl.doubtnut.com/l/_u9xfW4pC2UqQ
https://dl.doubtnut.com/l/_e5DE7VYRSF2r
https://dl.doubtnut.com/l/_eIR1PnoPSByT

d
53. Solve <d—y> =e" V(e — ).

T

o Watch Video Solution

54. (y2em + 2xy) de — z?dy =0

o Watch Video Solution

d
55. Solution of (2:13 — 10y3) d_y +y=0is:
x

o Watch Video Solution

d
56.xy — % = y?’e_’E2

° Watch Video Solution



https://dl.doubtnut.com/l/_MoiarNAYRzbb
https://dl.doubtnut.com/l/_P9CYtAaGGXHJ
https://dl.doubtnut.com/l/_kncvpGpw6KIE
https://dl.doubtnut.com/l/_Arx5MWh0vgR9
https://dl.doubtnut.com/l/_WhvqXo0qm0Bv

° Watch Video Solution

8. L 1 yf'(2) — f(2)f () =0

o Watch Video Solution

59.ysinx—y = (sinx — yz)cosm

dx

° Watch Video Solution

60. Solution of the equation ‘cos”2x(dy)/(dx)-(tan2x)y=cos"4x ,|x|

° Watch Video Solution

61. Solve: ($2 — ay) dzr + (y2 — aw) dy=20

° Watch Video Solution



https://dl.doubtnut.com/l/_WhvqXo0qm0Bv
https://dl.doubtnut.com/l/_xWaDDsH6cYxL
https://dl.doubtnut.com/l/_mO3RyAomFkEj
https://dl.doubtnut.com/l/_fc4MnHvvfkg2
https://dl.doubtnut.com/l/_O61cJpyLYApC

62. Solve: ydxr — xzdy + (1 + mz)dac + z%sinydy = 0

° Watch Video Solution

63. The solution of the differential equation

{1 + (x2 + y2) }dac + { (:1:2 + y2) — l}ydy =0 is equal to (a)

@YD 0 0) + (0) 2305) (1)) o

n T

() (c)(d)z )2 (g) + (R)
(qq) (rr) [Math Processing Error] (dddd) (eeee) [Math Processing Error]

(qqqqq)

o Watch Video Solution

64.Solve: (z + logy)dy + ydx = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_q1JbXHGrqx2C
https://dl.doubtnut.com/l/_xzsu1kEbE6Se
https://dl.doubtnut.com/l/_TfqqGi4U7e7S

65. The tangents to a curve at a point on it is perpendicular to the line

joining the point with the origin. Find the equation of the curve.

° Watch Video Solution

66. The tangent at a point 'P' of a curve meets the axis of 'y' in N, the
parallel through 'P' to the axis of 'y’ meets the axis of X at M, O is the
origin of the area of AMON is constant then the curve is (A) circle C)

ellipse (D) hyperbola (B) parabola

° Watch Video Solution

67. Find the curve for which the intercept cut off by a tangent on x-axis is

equal to four times the ordinate of the point of contact.

° Watch Video Solution



https://dl.doubtnut.com/l/_ycDNULjuDRnQ
https://dl.doubtnut.com/l/_Z3ehYbA7wmJf
https://dl.doubtnut.com/l/_6DLxIEiQQQGD

68. Show that equation to the curve such that the y-intercept cut off by

the tangent at an arbitrary point is proportional to the square of the

b
ordinate of the point of tangency is of the form hl + — =1

z Yy

° Watch Video Solution

69. Find the equation of the curve which is such that the area of the

rectangle constructed on the abscissa of and the initial ordinate of the

tangent at this point is a constanta = a?.

° Watch Video Solution

70. The differential equation of family of curves whose tangent form an

angle of % with the hyperbola zy = C? is

° Watch Video Solution



https://dl.doubtnut.com/l/_ESnNNb73BGly
https://dl.doubtnut.com/l/_u1FseaET8iUh
https://dl.doubtnut.com/l/_H6CwtC4TQ1Vu

71. Find the family of curves for which subnormal is a constant in a

parabola.

° Watch Video Solution

72. Find the equation of the curve whose slope at z = 0 is 3 and which

passes through the point (0, 1) satisfying the differential equation

dzy dy
2 _
(ZL‘ +1) P —2:1;d$.

° Watch Video Solution

73. The curve in the first quadrant for which the normal at any point
(z,y) and the line joining the origin to that point form an isosceles
triangle with the x-axis as base is (a) an ellipse (b) a rectangular

hyperbola (c) a circle (d) None of these

o Watch Video Solution



https://dl.doubtnut.com/l/_SRXYScFZjI5p
https://dl.doubtnut.com/l/_BShjnAuOsc8S
https://dl.doubtnut.com/l/_isyqgDRDcnUZ
https://dl.doubtnut.com/l/_HKwOIuzXOez7

74. Show that the curve for which the normal at every point passes

through a fixed point is a circle.

o Watch Video Solution

75. Find the curve in which the subtangent is always bisected at the

origin.

° Watch Video Solution

76. A curve is such that the length of perpendicular from origin on the

tangent at any point P of the curve is equal to the abscissa of P. Prove

that the differential equation of the curve is y* — 2a:yd—y —z?> =0and
x

hence find the curve.

o Watch Video Solution



https://dl.doubtnut.com/l/_HKwOIuzXOez7
https://dl.doubtnut.com/l/_RCtv9p1cpYfB
https://dl.doubtnut.com/l/_Q7Mj3YD6CSud

77. The normal PG to a curve meets the x-axis in G. If the distance of G
from the origin is twice the abscissa of P, prove that the curve is a

rectangular hyperbola.

° Watch Video Solution

78. Find the curve for which area of triangle formed by x-axis, tangent
drawn at any point on the curve and radius vector of point of tangency is

constant, equal to a’

° Watch Video Solution

79.The curve for which the ratio of the length of the segment intercepted

by any tangent on the Y-axis to the length of the radius vector is constant

(k), is

° Watch Video Solution



https://dl.doubtnut.com/l/_5Sz1FDwpsCNZ
https://dl.doubtnut.com/l/_O6rku8Y4vv2Y
https://dl.doubtnut.com/l/_A2gko99elLxh
https://dl.doubtnut.com/l/_yGilGxZHaT3Q

80. Given two curves: y = f(x) passing through the point (0,1) and

v 1

g9(z) = / f(t)dt passing through the point (0, E)- The tangents
— 00

drawn to both the curves at the points with equal abscissas intersect on

the x-axis. Find the curve y = f(x)-

o Watch Video Solution

81. A student studying a foreign language has 50 verbs to meemorize, the
rate at which the student can memorize these verbs is proportional to
the number of verbs remaining to be memorized, that is, if the student
: : : dy I
memorizes y verbs in ¢t minutes, i k(50 — y)Assume that initially no
verbs are memorized, and suppose that 20 verbs are memorized in the

first minutes. How many verbs will the student memorize in t min.

o Watch Video Solution

82. The differential equation satisfied by

1+x2+\/1+y2=k<m\/1+y2—y\/1+w2),k€R is  (A)



https://dl.doubtnut.com/l/_yGilGxZHaT3Q
https://dl.doubtnut.com/l/_mYVGLOkbvjbr
https://dl.doubtnut.com/l/_ZNDZvsJudGd1

dy 1+4y* dy 142 dy
= B) = —___ (O —==1(1 2 1 2 D
o 1229 % 112 9% (1+22) (1 + y?) (D) none

of these

o Watch Video Solution

d? d
8.z = f(t) satisfies &2 9t 3andfort= 0,z =0, o _ 0, then
dt* dt
o ¢ 263 3t2 3 3¢
f(t) is given by (A) t3+?+t (B) T—i_? +t (C) E) +7 (D)

none of these

° Watch Video Solution

3

o . dy\’|*  d%
84.The degree of the differential equation |1 + Ir = F is (A)
x

1(B)2(C)3 (D)4

° Watch Video Solution



https://dl.doubtnut.com/l/_ZNDZvsJudGd1
https://dl.doubtnut.com/l/_DVC98zFNd6V6
https://dl.doubtnut.com/l/_qv9oAVaIjNct

d2

85. The general solution of the differential equation F =e 3 is (A
x
y=9e 3% + Ciz + Cs (B) y= —3e % 4+ Ciz + Oy (@)
5 e—3a:
y=3 *+Cix+Cy(Dy= + Ciz + Cy

° Watch Video Solution

86. The general solution of the differential equation
?(1+y°)dz =y*(1+2°)dy s A (1+2*)(1+y°)=C (B)
1+1:3:C(1+y3) (Q) (a:+y)(1+332+w3) =C (D)

x(l + y2) = Cy(l + :z:z)

° Watch Video Solution

87. Differential equation of all tangents to the parabola y? = 4ax is (A)

a
yzmerR,m?éO(B) yilyp —z) =a (Q) 2y} —yy1 +a =0 (D)

none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_cSv5xPLHyxmK
https://dl.doubtnut.com/l/_Yi9Ktpeqxcxf
https://dl.doubtnut.com/l/_8551QPYavooY

88.The equation of the curve passing through origin, whose slope at any

z(1+y)

s () (1+9)° -2 =16 2>+ (y+1)* =1 (0

oint is
P +x

(z+y)y=1-2"D)z =y

° Watch Video Solution

89. The solution of cos(z + y)dy = dz is (A) y = cos_l(%) + C (B)

y==cx sec(%) +CQy= ta,n(xT—i_y) + C (D) none of these

° Watch Video Solution

d
90. Solution of m% +y==ze® is (A) zy=¢€“(z+1)+C (B)

zy=¢€e(r—1)+CQezy=€e(1—2)+CDzy=¢€eY(y—1) +C

° Watch Video Solution



https://dl.doubtnut.com/l/_8551QPYavooY
https://dl.doubtnut.com/l/_wTjuTuNFv7Ue
https://dl.doubtnut.com/l/_UFcwrzynakKs
https://dl.doubtnut.com/l/_mX83KfQh2wnH

dzx tany

o1 If — = 2% gec? y, then z is equal to (A) + C (B) 2"V + C
dy log 2

(C) tany + C (D) none of these

o Watch Video Solution

92. The differential equation of the family of curves y = A(z + B)2 after

eliminating A and B is (A) wy' =vy? B) 2yy’ =y —y (C)

zyyll :yl +y(D) zyyll :ylz

o Watch Video Solution

, , , : . dy 1+y
93. The integrating factor of the differential equation T +y =

T
T

is (A) — (B) = (C) ze” (D) &
e T

o Watch Video Solution



https://dl.doubtnut.com/l/_q4Xmv1ZXSoAo
https://dl.doubtnut.com/l/_JhH97gQADUz8
https://dl.doubtnut.com/l/_rT4ZwMKiCaoc

94. The solution of the equation (e” + 1)ydy + (y + 1)dx = 0, is (A)
e” TV = C(y + 1)e” (B) eV =Cxz+1)(y+1) (Q)

e =C(y+1)(1+¢€”) (D) e™ = C(z + y)(e® + 1)

° Watch Video Solution

95. The curve for which the normal at every point passes through a fixed

point is a (A) parabola (B) hyperbola (C) ellipse (D) circle

° Watch Video Solution

k
d
96. The function f(k) = / > satisfies the differential
o 1—cosk-cosz

, df df
equation (A) P + 2f(k) - cotk =0 (B) T + 2f(x) - cosk =0 (C)
d
d—]]: — 2f(z)cos® k (D) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_CUcO6yG1DUHv
https://dl.doubtnut.com/l/_LpvBOaG30kN9
https://dl.doubtnut.com/l/_C1GOEpniXatS

97. If the family of curves y = az® + b cuts the family of curves

2 1
2% + 2y*> — y = a orthogonally, then the value of b= (A) 1 (B) 3 (@) 3 (D)
1
4

° Watch Video Solution

98.If f(z) is a differentiable real valued function such that f(0) = 0 and

f'(z) +2f(x) <1, then (A) f(z) > % (B) f(z) >0(C) f(z) < 1 (D)

2

none of these

° Watch Video Solution

99. Solution of the equation ‘cos”2x(dy)/(dx)-(tan2x)y=cos"4x ,|X|

° Watch Video Solution



https://dl.doubtnut.com/l/_MKeJ2YdKXYtB
https://dl.doubtnut.com/l/_QjhX6ZHQp2Ta
https://dl.doubtnut.com/l/_mHQp96vkvY8l

100. Given two curves: y = f(z) passing through the point (0, 1) and

v 1

g9(z) = / f(t)dt passing through the point (0, E)' The tangents
— o0

drawn to both the curves at the points with equal abscissas intersect on

the x-axis. Find the curve y = f(x)-

o Watch Video Solution

101. The orthogonal trajectories of the family of curves y = a"z" are
- 2,2 2 _ 2,2 2 _
given by (A) n°z® +y“ = constant (B) n°y“ + z° = constant (C)

a"z? + nzy2 = constant (D) none of these

o Watch Video Solution

102. Find the curve for which the length of normal is equal to the radius

vector.

o Watch Video Solution



https://dl.doubtnut.com/l/_YVoZ4Umqcvr6
https://dl.doubtnut.com/l/_qHe8rmFwrje2
https://dl.doubtnut.com/l/_jCsYT34xQTEa
https://dl.doubtnut.com/l/_1YKerN5CW1Tq

d
103. The solution of the equation d—y:m3y2+xy is (A)
x

&)

a:2y—2y+1=cye_w7 (B) :By2—l—233—y=ce_% (Q)

iy — 2+ = cre” 3 (D) none of these

° Watch Video Solution

104. The solution of the equation ydx — zdy = z’ydz is (A)

2
_zz
y’e

= C%z% (B) y = Cmez_; € z? = C’2y2e””2 (D) ye””2 =z

° Watch Video Solution

105. If f(z) is differentiable, then the solution of

dy+ f'(x)(y— f(z))dz =0 is (A yf(z) =Ce TUFE" (p)

2

y+1=f(z)+ Cce 1(®) () flz) = C’ye_yT (D) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_1YKerN5CW1Tq
https://dl.doubtnut.com/l/_Mni29JSihkAH
https://dl.doubtnut.com/l/_wcsJkzPwu4pg

d
106. If xd—y = y(logy — logx + 1), then the solution of the differential
x
. . x Yy T
equation is (A) 10g<—) = Cy (B) log( ) = Cy (Q) log(—) = Cz (D)
Y Yy

T
log(%) =Cz

° Watch Video Solution

107. The solution of (:1:2 + a:y) dy = (:1:2 + y2)dw is  (A)
logz = log(z — y) + % +C (B) logz =2log(z —y) + % +C (Q)

logz = log(z — y) + Zic (D) none of these
Yy

o Watch Video Solution

, . . . dy\®> zdy
108. The solution of the differential equation I
x

Ay=2By=2z(CQy=2c—4(D)y=22>—14

o Watch Video Solution



https://dl.doubtnut.com/l/_wSdW9sXADIzU
https://dl.doubtnut.com/l/_R3Rux3fb4NXU
https://dl.doubtnut.com/l/_coFoRBdpItWD

109. The solution of the equation zdy — ydx = \/a:2 — y2dx subject to
the condition y(1) = 0 is (A) y = zsin(logz) (B) y = z*sin(logz) (C)

y = z(z — 1) (D) none of these

° Watch Video Solution

110. The differential equation of family of curves whose tangents form an

T ) dy z? + ky
angle of 1 with the hyperbola zy =k is (A) i m (B)
d z+k d k d x2 —k
9 _ (c)_y:__(D)_y:
dz x —k dz x2 dz 2+ k

° Watch Video Solution

M. The  solution of :c2;i—z —zy=1+ cos(%) is (A)
ta,n(%) =C - 2—; (B) sec(%) =1+ % (Q) sin(%) =C+ % (D)
y? = (C + xz)ta,n(%)

° Watch Video Solution



https://dl.doubtnut.com/l/_2ok4wRiEojMc
https://dl.doubtnut.com/l/_vIM4vS5fvbKv
https://dl.doubtnut.com/l/_xhe5SYW08qOl
https://dl.doubtnut.com/l/_mPm3p4gXGuum

12. The solution of zdy= (2y+2z'+2%)dz, is (A
y=z*+zlogz + C (B) y=2x>+zlogz + C (C)

y = ot + 2? logx + C (D) none of these

° Watch Video Solution

113. The solution of differential equation zy®(y? + 2) = 2y;y° + 2°, is
(A) (z+y—a) (acz —y? - bmz) =0 (B)

(3:2 —y? - a) (:1:2 — 2+ bx4) 0 (C)

(z® +y* — a) (z* + y* — bz?) = 0(D) none of these

° Watch Video Solution

114. The solution of il + Ty 0,is (A) log vy y_ - _ C
dz  z2y + 2x3y? x zy
2

z y? ) y
(B) log(—> + = = C(0) log(z’y) + = = C (D) none of these
y T T

o Watch Video Solution



https://dl.doubtnut.com/l/_mPm3p4gXGuum
https://dl.doubtnut.com/l/_GKTXrPidGQeM
https://dl.doubtnut.com/l/_tUsnMWcJS0uC
https://dl.doubtnut.com/l/_j5Oo7J3JID7d

115. The solution of y2d:1: + (:132 —xy + y2)dy =0is (A) y = Ceton 'z

8|

(B) y = Cetan 'y (Q) y = Cetanil( ) (D)

y = C[tan_l(%) +e + yz]

° Watch Video Solution

d
116. The solution of (1 — :1:2) il + 2zy — :1:\/1 —z = 0, is (A

dzx
1
a yx2)2ﬁ+0 B y(l-2°)=+1-2>+C (O
- —x
y(1 - :c2)% = /1 — 22 4+ C (D) none of these

° Watch Video Solution

117. The solution of y(2zy + e%)dz — e®dy = 0 is (A) 22 + ye % = C (B)

— X T

€ =C(D)m2+%=0

T
2y’ +e T =00+ —
T

o Watch Video Solution



https://dl.doubtnut.com/l/_j5Oo7J3JID7d
https://dl.doubtnut.com/l/_7L5FXoucbRo0
https://dl.doubtnut.com/l/_T7Qi94iAMZMB

118. The largest value of c such that there exists a differentiable function

f(z) for —c < & < c that satisfies the equation 1 = 1+ y? with
0y

£(0) = 0is (A)1(B) 7 (C) % (D) 5

° Watch Video Solution

119. If the slope of tangent to a curve y = f(z) is maximum at z = 1 and

minimum at z = 0, then equation of the curve which also satisfies

d3y . w4 333 wz
T 1Oy =% T 1 Z L 5(0)noneof th
Yy = 4 T 3 Yy = 4 7 3 none o ese

° Watch Video Solution

120. The degree and order of the differential equation of the family of all

parabolas whose axis is x-axs are respectively

° Watch Video Solution



https://dl.doubtnut.com/l/_FxXHFfjfTvjB
https://dl.doubtnut.com/l/_WrCBVcikPgqF
https://dl.doubtnut.com/l/_F0yNNuYYFHcu
https://dl.doubtnut.com/l/_jExkN3Ns5crA

121. The solution of the differential equation

(1+y) + (o - etanly)% =0 is (A) zet V=Y 4k ()

($ . 2) _ ke—tan’ly (C) petd 'Y e2tan’1y +k (D)

tan 1

xe Y=tan ly+k

° Watch Video Solution

122. The differential equation for the family of curves 2% + y? — 2ay = 0,
where a is an arbitrary constant is (A) (ac2 — y2)y' = 2zy (B)

2(z* + 17y’ = 2y (0 2(2” — y*)y’ = 2y ©) (2” + ¢*)y’ = 2wy

° Watch Video Solution

d
123. If xd—y = y(logy — logxz + 1), then the solution of the differential
T
H I m p— 2 p— £ P—
equation is (A) 10g(§> = Cy (B) log( m) = Cy (Q) log( y) Cx (D)
Yy _
log(;) =Cx

o Watch Video Solution



https://dl.doubtnut.com/l/_jExkN3Ns5crA
https://dl.doubtnut.com/l/_MJUwkxyZ581Q
https://dl.doubtnut.com/l/_Rf8SburhVfiN

124. The differential equation representing the family of curves
Y’ = 2c(m + \/E) where ¢ > 0 is a parameter, is of order and degree as
follows: (A) order 1, degree 3 (B) order 2, degree 2 (C) order 1, degree 2 (D)

order 1,degree 1

o Watch Video Solution

125. The differential equation whose solution is Azx? + By2 — 1, where
A and B are arbitrary constants, is of (a) second order and second
degree (b) first order and second degree (c) first order and first degree

(d) second order and first degree

o Watch Video Solution

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

d
having their centres on the x-axis is (1) m2:y2+xy—y (2)

dx
dy dy dy
z? =y’ + 3$y% By’ =z’ + 2wy% 4)y? = z? — 2xy%

I €@ Watch Vvideo Solution ]


https://dl.doubtnut.com/l/_73h02vXwA7AD
https://dl.doubtnut.com/l/_QhnCvOsNmDWR
https://dl.doubtnut.com/l/_WuuwP40Kq9Wk

127. The differential equation of the family of circles with fixed radius 5
units and centre on the line y=2 is (1) (z2)y? = 25(2)° (2)

(y2)y? = 25(32)° (3) (¥2)2y? = 25(32)° (4) (z2)2y”? = 25(y2)°

° Watch Video Solution

: : , . dy Tty
128. The solution of the differential equation Ir - =2 satisfying the

condition y(1) =1 is (1) y=lnz+z (2) y=zlnz + 22 (3)

y=ze(zr —1)(4)y = zlnz + x

o Watch Video Solution

dy

129. If y(t) is a solution of (1+ t)d— — ty = landy(0) = — 1 then
T
1
show that y(1) = — 5

o Watch Video Solution



https://dl.doubtnut.com/l/_WuuwP40Kq9Wk
https://dl.doubtnut.com/l/_KXB9Hrxmn04b
https://dl.doubtnut.com/l/_S1iqIxlUhFeu
https://dl.doubtnut.com/l/_qlz2DTECDLrX
https://dl.doubtnut.com/l/_oFO1cvOQWmCc

2 + si d
130.1f y = y(z) and <ﬂ> i

y+1 dz
1 2 1
equals (A) 3 (B) 3 (C) — 3 (D)1

™
= —cosz,y(0) = 1, then y(E)

° Watch Video Solution

131.If zdy = ydz + y’dy and y(1) = 1, then y( — 3) is equal to (A) 1 (B)

5(C)4(D) 3

° Watch Video Solution

132. If (:1:2 + yz)dy = zydz and y(1) = 1. If y(zy) = e then z; is equal

to (A) v/2¢ (B) /3¢ (C) 2e (D) e

° Watch Video Solution

. . dy 1-y° : :
133. The differential equation g T determines a family of

circle with (a) variable radii and a fixed centre at (0, 1) (b) variable radii


https://dl.doubtnut.com/l/_oFO1cvOQWmCc
https://dl.doubtnut.com/l/_llAS1fHMl6mC
https://dl.doubtnut.com/l/_jN0yuZVmHO40
https://dl.doubtnut.com/l/_hYHJn94B6vsL

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.

o Watch Video Solution

134. Solution of the differential equation
s
coszdy = y(sinz — y)dz,0 < z < o) is (A) tanx = (secz + ¢)y (B)

secx = (tanz + ¢)y (C) ysecx = tanzx + ¢ (D) ytanx = secz + ¢

o Watch Video Solution

135.A curve y = f(x) passes through (1, 1) and tangent at P(z, y) cuts
the x-axis and y-axis at A and B, respectively, such that BP: AP = 3,
then (a) equation of curve is (b)(c)z(d)y e (¥ (g) — 3y = 0(h) (i) ()
normal at (k)(1)((m)(n)1,1(0))(p) (q) is (r)(s)z + 3y = 4(t) (u) (v)

curve passes through (w)(z) ((y)(z)Z, (aa)%8(cc)(dd)(ee)) (ff) (gg)


https://dl.doubtnut.com/l/_hYHJn94B6vsL
https://dl.doubtnut.com/l/_a2r0stSUC6uf
https://dl.doubtnut.com/l/_Lv68DkQk3MWq

(hh) equation of curve is (i4)(jj)z(kk)y ") (™) (nn) + 3y = 0(00)

(pp)

° Watch Video Solution

136. For the differential equation (1:2 + y2)dw — 2zydy = 0, which of
the following are true. (A) solution is 2+ y2 = cx (B) 2 — y2 = cx (C)

2> —y =z +c(Dy(0) =0

° Watch Video Solution

137. The curve represented by the differential equation
(x2 + 9% + 1) dx — 2zydy = 0 satisfying y(1) =1 is (A)
2> —y?+2—-1=0(@8) (z—1)°+ (y—2)> =1 (C) a hyperbola (D) a

circle

° Watch Video Solution



https://dl.doubtnut.com/l/_Lv68DkQk3MWq
https://dl.doubtnut.com/l/_EBRJ9MuKKnBl
https://dl.doubtnut.com/l/_AjOVOTJRp6hU

138. Which of the following are true for the differential equation

dy 5z . .
—~ 24 = 0, if the curve represented by it passes
dr = (z+2)(z—3)

1
through the point <5, alog(%)) (A) Integrating factor is = (B)a =5

(C)a = 4 (D) solutionisy = z1 < )
a u y = xlog ( )

o Watch Video Solution

139. Which of the following are true for the curve represented by the
. . . 5 dy 3 L.
differential equation sec U + 2z tany = z” satisfying y(1) = 0 (A)

equation of curve is 2ta,ny::132—1 (B) equation of curve is

y2 =z -1 (C) curve is a parabola (D) curve is not a conic

o Watch Video Solution

140. Consider the differential equation of the family of curves

y? = 2a(x + \/E), where a is a positive parameter.Statement 1: Order of

the differential equation of the family of curves is 1.Statement 2: Degree


https://dl.doubtnut.com/l/_ed2TZMYUKUNh
https://dl.doubtnut.com/l/_InMBwyDqkBIZ
https://dl.doubtnut.com/l/_5WLzSpSUi8ib

of the differential equation of the family of curves is 2. (A) Both 1 and 2
are true and 2 is the correct explanation of 1(B) Both 1and 2 are true and
2 is not correct explanation of 1(C) 1is true but 2 is false (D) 1is false but

2 is true

o Watch Video Solution

141. Statement 1: Order of the differential equation of the family of curves
y = asinz + bcos(z + ¢) is 3.Statement 2: Order of the differential
equation of a family of curves is equal to the number of independent
arbitrary constants in the equation of family of curves.. (A) Both 1 and 2
are true and 2 is the correct explanation of 1(B) Both 1and 2 are true and
2 is not correct explanation of 1(C) 1is true but 2 is false (D) 1is false but

2 is true

o Watch Video Solution

™
142. Statement-1: y(z) = sin(az + Z)Statement-zz Integrating factor of

the given differential equation is secx. (A) Both 1 and 2 are true and 2 is


https://dl.doubtnut.com/l/_5WLzSpSUi8ib
https://dl.doubtnut.com/l/_gdL8M727hxfE
https://dl.doubtnut.com/l/_gtUt7A0HRnNg

the correct explanation of 1 (B) Both 1and 2 are true and 2 is not correct

explanation of 1(C) 1is true but 2 is false (D) 1is false but 2 is true

o Watch Video Solution

d
143. Statement-1: Curve satisfying the differential equation d_y = 21
x x

1
and passing through the point (2, 1) is a parabola having focus (5, O)
. , . dy oy
Statement-2: The differential equation Iz = 92 is homogeneous. (A)
Both 1and 2 are true and 2 is the correct explanation of 1(B) Both 1and 2

are true and 2 is not correct explanation of 1(C) 1is true but 2 is false (D)

1is false but 2 is true

o Watch Video Solution

144. Statement-1: The solution of the differential equation
(:1:2 + y2)da: = 2zydy satisfying y(1) = 0 is z? — y* = x.Statement-2:
The differential equation (:1:2 + y2)da: = 2zydy can be solved by putting

y = vz. (A) Both 1 and 2 are true and 2 is the correct explanation of 1 (B)


https://dl.doubtnut.com/l/_gtUt7A0HRnNg
https://dl.doubtnut.com/l/_Tr4N5sbfGt4t
https://dl.doubtnut.com/l/_z86yPGHzexfl

Both 1and 2 are true and 2 is not correct explanation of 1(C) 1is true but

2 is false (D) 1is false but 2 is true

o Watch Video Solution

145.  Statement-1:  Solution of the  differential equation

d
d—ytany = sin(z + y) + sin(z — y) is secy + 2cosx = c.Statement-2:
T
: . . dy : : :
The differential equation d—tany = sin(z + y) + sin(z — y) is (A) Both
T

1and 2 are true and 2 is the correct explanation of 1 (B) Both 1and 2 are
true and 2 is not correct explanation of 1(C) 1is true but 2 is false (D) 1is

false but 2 is true

o Watch Video Solution

146. Statement-1: The differential equation of all circles in a plane must be
of order 3.Statement-2: The differential equation of family of curve
y = asinz + bcos(z + ¢), where a, b, ¢ are parameters is 2. (A) Both 1

and 2 are true and 2 is the correct explanation of 1 (B) Both 1 and 2 are


https://dl.doubtnut.com/l/_z86yPGHzexfl
https://dl.doubtnut.com/l/_oUQ0RLleMKnd
https://dl.doubtnut.com/l/_grvsu4WF0fuR

true and 2 is not correct explanation of 1(C) 1is true but 2 is false (D) 1 is

false but 2 is true

o Watch Video Solution

147. Statement-1:  The  solution of differential  equation
2y 4y 2 . 2 3
(1 +x )d— + 2zy = 4z° is 3y(1 +x ) = 4x° + cStatement-2: The
x
solution of a linear differential equation can be obtained by multiplying it
by its integrating factor. (A) Both 1 and 2 are true and 2 is the correct
explanation of 1 (B) Both 1and 2 are true and 2 is not correct explanation

of 1(C) 1is true but 2 is false (D) 1is false but 2 is true

o Watch Video Solution

148. A normal is drawn at a point P(z, y) of a curve. It meets the x-axis at

Q such that PQ is of constant length k. Answer the question:The

d
differential equation describing such a curve is (A) y% = + /k? — o?


https://dl.doubtnut.com/l/_grvsu4WF0fuR
https://dl.doubtnut.com/l/_1rDIZldsnr6q
https://dl.doubtnut.com/l/_g2WmUrkwCq3q

dy 3 5 dy 2 2
B = = VK- C = = /K- D
® oz ZO oy E-y 0
dy 2 _ 2
"G = VK

° Watch Video Solution

149. A normal is drawn at a point P(z, y) of a curve. It meets the x-axis at
Q such that PQ is of constant length k. Answer the question:If the curve
passes through the point (0, k), then its equation is (A) z? —y? = k2 (B)

2 + 9% = k? (Q) z? — y? = 2k (D) 2® + y? = 2k?

° Watch Video Solution

150. A tangent drawn to the curve y = f(z) at P(z, y) cuts the x-axis and
y-axis at A and B respectively such that BP: AP = 2:1. Given that

1
f(1) = 1. Answer the question:Equation of curve is (A) y = . (B)

1

1
y=— (Qy= — (D) none of these
T T

° Watch Video Solution



https://dl.doubtnut.com/l/_g2WmUrkwCq3q
https://dl.doubtnut.com/l/_Ka8LxZ7eRer1
https://dl.doubtnut.com/l/_0khxH2ZZz15X
https://dl.doubtnut.com/l/_NX56gFERhNUc

151. A tangent drawn to the curve y = f(x) at P(z, y) cuts the x-axis and
y-axis at A and B respectively such that BP: AP = 2:1. Given that

f(1) = 1. Answer the question:The curve passes through the point (A)

21 B 21 C 21 D fth
<,Z>()<,E>()(,§)()noneotese

o Watch Video Solution

152. A tangent drawn to the curve y = f(z) at P(z, y) cuts the x-axis and
y-axis at A and B respectively such that BP: AP = 2:1. Given that
f(1) = 1. Answer the question:Equation of normal to curve at (1, 1) is (A)

x—4y+3=0B)z —3y+2=0(C)x —2y+ 1 = 0(D) none of these

o Watch Video Solution

153. A pair of curves y = fi(z) and y = fa(x) are such that following
conditions are satisfied.(i The tangents drawn at points with equal
abscissae intersect on y-axis.(ii) The normals drawn at points with equal

abscissae intersect on x-axis. Answer the question:Which of the following


https://dl.doubtnut.com/l/_NX56gFERhNUc
https://dl.doubtnut.com/l/_iNwxDdbHkZLI
https://dl.doubtnut.com/l/_jjH4X6cNPPpn

is true (A fhi(z)+ fa(x)=c B) fi(z)—fa(x)=c (O
fi(@) = fi(z) =cO fi(z) + f3(z) =c

o Watch Video Solution

154. Curves y = f(x) passing through the point (0,1) and

¢ 1

Yy = / f(t)dt passing through the point (0, §> are such that the
— o0

tangents drawn to them at the point with equal abscissae intersect on x-

axis. Answer the question:The equation of curve y = f(z) is (A) y = e3®

w8

1
Qy=3"Dy=

By=e 3

o Watch Video Solution

155. Curves y = f(xz) passing through the point (0,1) and
? 1
y= / f(t)dt passing through the point (0, §) are such that the

tangents drawn to them at the point with equal abscissae intersect on x-

axis. Answer the question:The area bounded by the curve


https://dl.doubtnut.com/l/_jjH4X6cNPPpn
https://dl.doubtnut.com/l/_HfXGHKXI8NMt
https://dl.doubtnut.com/l/_kpAJ6nv5HGYR

y= f(z),y =2 and ordinates =0 and z =1 is (A)

2 1 3 _ 1
€ 3 (@) © 3 (D) none of these

o Watch Video Solution

156. Curves y = f(z) passing through the point (0,1) and
? 1
y= / f(t)dt passing through the point (0, §> are such that the

tangents drawn to them at the point with equal abscissae intersect on x-

. o (f(e) -1
axis. Answer the question: hm0 — = (A)3(B) 6 (C) 4 (D) none
T —

of these

o Watch Video Solution

d

157. A differential equation of the form d—y + Py = @ is said to be a
x

linear differential equation. Integrating factor of this differential

equation s eJPd

and its solution is  given by
y.efpd”” :/<Qefpd‘”)dm+c. Answer the question:Solution of

differential equation (1 + yz)dm + (m — e_tanflydy =0 is (A


https://dl.doubtnut.com/l/_kpAJ6nv5HGYR
https://dl.doubtnut.com/l/_Qt7uxxuAFxmp
https://dl.doubtnut.com/l/_Wz2VBW2bC8hz

y=tan 'z + c(B) yetan_l“g —tan 'z + ¢ (C) ze™ 'V = tan ly + c

(D) none of these

o Watch Video Solution

158. A differential equation of the form Z—Z + Py = @ is said to be a
linear differential equation. Integrating factor of this differential
equation is e IPdz  and its solution s given by
y. e/ % :/<Qefpd‘”)dm+c. Answer the question:Let f(z) be a

differentiable function in intervel (0,00) such that f(1) =1 and

B f(z) — 22 f(t) 1 0p?
ltITx r— = 1for all > 0. Then f(z)= (A) = + = (B)
1 42?2

~ % + T(O)-1/x+2/xA2(D)1/x‘

o Watch Video Solution

159. A normal is drawn at a point P(x, y) of a curve. It meets the x-axis

1 1
d the y-axis i int A AND B tively, such that — + — =1,
and the y-axis in poin , respectively, such tha OA + OB


https://dl.doubtnut.com/l/_Wz2VBW2bC8hz
https://dl.doubtnut.com/l/_I3uAxqtWkqgz
https://dl.doubtnut.com/l/_4kZo8PK1pMMz

where O is the origin. Find the equation of such a curve passing through

(5. 4)

° Watch Video Solution

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

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

constant.)

° Watch Video Solution

2

161. A curve y = f(x) satisfies d_:g =6z —4 and f(z) has local
T

minimum value 5 at z = 1. If a and b be the global maximum and global

minimum values of f(z) in interval [0, 2], then ab is equal to..

o Watch Video Solution



https://dl.doubtnut.com/l/_4kZo8PK1pMMz
https://dl.doubtnut.com/l/_Yo8aslQitaMC
https://dl.doubtnut.com/l/_j7YQY9MiT5uk

162. A line is drawn from a point P(z, y) on the curve y = f(z), making
an angle with the x-axis which is supplementary to the one made by the
tangent to the curve at P(z, y). The line meets the x-axis at A. Another
line perpendicular to it drawn from P(z, y) meeting the y-axis at B. If
OA = OB, where O is the origin, theequation of all curves which pass

through (1, 1) is

o Watch Video Solution



https://dl.doubtnut.com/l/_mlpva9a8PWgj

