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BOOKS - ARIHANT MATHS (ENGLISH)

DIFFERENTIAL EQUATION

1. Find the order and degree (if defined) of the following differential

dy\*?  d
equations <—3;) — + 2
dx

° Watch Video Solution

2. Write order and degree (if defined) of each of the following differential

equations.


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

° Watch Video Solution

3. Form the differential equation, if y> = 4a(z + a), where a is arbitary

constant.

° Watch Video Solution

4. Find the differential equation of xy = ae® + be ™ *.

° Watch Video Solution

5. Find the differential equation whose solution represents the family :

c(y+c)’ =

° Watch Video Solution



https://dl.doubtnut.com/l/_iIeGHGsUFpse
https://dl.doubtnut.com/l/_0JmkZNAQClb7
https://dl.doubtnut.com/l/_9WAwwWWIoHo0
https://dl.doubtnut.com/l/_izzaP9TLdSCN

6. Find the differential equation whose solution represents the family

y = ae’® + be”.

° Watch Video Solution

7.Find the order of the family of curves y = (c; + ¢3)e” + cze® T

° Watch Video Solution

8. The differential equation of all non-horizontal lines in a plane is given

- d%y . d%y . d%y d*y .
by (i) — = 0 (ii) — = 0 (iii) — = 0 and — = 0 (iv) All of these
dx dy dx dy

° Watch Video Solution

9. The differential equation of all non-vectical lines in a plane is given by

d2

()~ =0
dm2x

(i) — =0
dy


https://dl.doubtnut.com/l/_X7jePAHK9JzU
https://dl.doubtnut.com/l/_N39UEcQDYMiS
https://dl.doubtnut.com/l/_wH9j7f0VvzMV
https://dl.doubtnut.com/l/_OuDui3bGxz7O

d? d?
(iii) = = 0 and —Z:O
dy dr

(iv) All of these

° Watch Video Solution

10. The differential equation of all straight lines which are at a constant
distance p from the origin, is

@ (y+zy1)” = P* (1 + u})

(b) (y — zy?) = P*(1 + 31)°

(c)(y—zy)’ =1+

(d) None of these

° Watch Video Solution

11. The differintial eauation of all circle of radius r, is given by
2
@ {1+ )} =r'y

o) {1+ @)} =y


https://dl.doubtnut.com/l/_OuDui3bGxz7O
https://dl.doubtnut.com/l/_4XESc4Z2bg8R
https://dl.doubtnut.com/l/_sS2iAy8IuATr

(0 {1+ @)} =y

(d) None of these

° Watch Video Solution

12. The differential equations of all circle touching the x-axis at orgin is
dy
2 _ 22 =9
(@) (y* — z?) my(dz)
dy
b 2 2\ 2J — 92
(b) (2° —¢°) — = 2wy

2 9y _ dy
(c)(z —y)—2$y(dw>

(d) None of these

° Watch Video Solution

13. The differential equation of all circle in the first quadrant touch the
coordinate is

2 2 7\2
@ (@~ )’ (+y)°) = (@ +w)

) (2~ 9)*(+)}) = (@ +y)°


https://dl.doubtnut.com/l/_sS2iAy8IuATr
https://dl.doubtnut.com/l/_VYYW3d2bj53o
https://dl.doubtnut.com/l/_BGjBsDixNmxi

()(z—9*(+y)=(z+w)
(d) None of these

A. (x=y)2(1+(y') " 2)=(x+yy')2

B. (x-y)2(+y')2)=(x+y')2

C. (x-y)2(1+(y) "2)=(xHyy) "2

D. None of these

Answer:

o Watch Video Solution

14. The differential equation satisfying the curve
when A begin arbitary uknowm, is

@ (z +yy)(zy —y) = (a® — )y

(b) (z + yy1)(zy1 — y) = w1

(c) (= —yy1)(zyr + y) (a® — B*)m

(d) None of these

2

y2

a? 4+ \

+ =1
b2+ )\

| o WMl L\ C Al iklmn
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15. The differential equation of all conics whose centre klies at origin, is
given by

(@) (3zye + 2%y3) (v — zy1) = 3z (y — 2y — 2%yp)

(b) (3zy + z%y2) (Y1 — zys) = 3y (v — 2y — z2y3)

() (3zys + 22ys) (y1 — zy) = 3zy1 (v — 2y — 2°y,)

(d) None of these

° Watch Video Solution

16. Solve sec? x tanydx + sec® ytanzdy = 0

° Watch Video Solution

d
17. Solve the differential equation: % = etV 4 xeV

o Watch Video Solution



https://dl.doubtnut.com/l/_ZerGErNe2GWr
https://dl.doubtnut.com/l/_75hM1NQ6KUyT
https://dl.doubtnut.com/l/_ABEIG6S0lWfv
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18. Solve the following differential

d
\/1—|—:1:2+y2+a:2y2 +wy%=0

equation:

o Watch Video Solution

dy

19. Solve y — w@ =aly?+ -2
dx dx

° Watch Video Solution

d;
20.Solve e = + 1, given that when z = 0,y = 3.

° Watch Video Solution

d
21.Solve d_y — sin®(z + 3y) + 5
x

o Watch Video Solution



https://dl.doubtnut.com/l/_Q1YMTebslFmR
https://dl.doubtnut.com/l/_Jl3HQraLnOIh
https://dl.doubtnut.com/l/_8uyWZn9AaSDr
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d
22.Solve (x + y)2d—y = a?
T

° Watch Video Solution

23.Solve (2z + 3y — 1)dz + (4o + 6y — 5)dy = 0.

° Watch Video Solution

24, The solution of

mdx+ydy_\/a2—az2—y2 .
, Is given by

zdy — yde z? + y?

o Watch Video Solution

25, Solve [21 /XY — x] dy+ydr =0

o Watch Video Solution



https://dl.doubtnut.com/l/_JX7WRGNthfRf
https://dl.doubtnut.com/l/_cc0n0S2cQ0YS
https://dl.doubtnut.com/l/_6Kler8YzCgMp
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26. Solve (m2 + yz)dac — 2zydy = 0.

o Watch Video Solution

d
27.Solve the differential equation 2_y = —+

v, ¥
dz T x2

° Watch Video Solution

28.Solve (1 + 2ex/y)dw +2¢*/Y(1 — 2 /y)dy = 0.

° Watch Video Solution

29. Solve that any equation of the fomr yf’ (zy)dz + = f’ (zy)dy = 0

° Watch Video Solution

. . . dy 2y — 6 — 4
30. Solve the differential equation— = ————.
dr y—3z+3


https://dl.doubtnut.com/l/_s2bV3e5rAnJH
https://dl.doubtnut.com/l/_z2TT1PVd2T4x
https://dl.doubtnut.com/l/_wiZ8yMzoxAcH
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° Watch Video Solution

dy x+2y—1

31. Solve the differential equation — =

dr z+2y+1°

° Watch Video Solution

, , , . dy siny +x
32.The solution of the differential equation — = — is
T sin2y — x cosy
2
(a) sinzy = zrsiny + % + C
22
(b) sin?y = zsiny — -5 +C

2
(c)sin2y2w+siny+%—|—0
2

(d)sin2y=m—siny—|—%+0

° Watch Video Solution

33. solve the differential equation given by

dy -3z —2y+5
de 2z +3y+5

° Watch Video Solution



https://dl.doubtnut.com/l/_03vQX739fych
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dy
34.Solve — + 2y = cos z.
dx

o Watch Video Solution

Y

35.50lve W 1
.0lve — — = 10g€ T.
dz T &

° Watch Video Solution

d
36. Solve Y id .
dx uIny +y — =

o Watch Video Solution

: : s dy
37. Solution of the equation cos xg
| < T q <7r) 3\/§ .
J— n J— —
T 7 du( 5 g s

— (tan2x)y = cos

4

x, where

o Watch Video Solution



https://dl.doubtnut.com/l/_MV9m5xilrcWQ
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d
38.Solve % +yd'(z) = ¢(z). ¢'(z), where ¢(x) is a given function.

o Watch Video Solution

39. Solve (y log x-1)y dx=xdy.

o Watch Video Solution

4050Iveﬁ+x = z1°
. dw y_ y

o Watch Video Solution

41.50lve W
.olve — = ——
dx é(x)

, where ¢(z) is a given function.

o Watch Video Solution

d
42, sec? y% + 2z tany = z°


https://dl.doubtnut.com/l/_dj27Evgonp7W
https://dl.doubtnut.com/l/_OMnfD648R8AU
https://dl.doubtnut.com/l/_grz22cOauju3
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https://dl.doubtnut.com/l/_xRIfhunbEM1t

° Watch Video Solution

d
43.Solve d—y +z(z+y) =2 (z+y)°’ -1
T

o Watch Video Solution

d
44.Solve siny. d—z = cosy(1l — xz cosy).

° Watch Video Solution

45. Find the orthogonal trajectories of zy = c.

° Watch Video Solution

46. The orthogonal trajectories of the family of curves y = Cz?, (C is an

arbitrary constant), is

° Watch Video Solution



https://dl.doubtnut.com/l/_xRIfhunbEM1t
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47. 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

o Watch Video Solution

48. The orthogonal trajectories of the circle z* + y*> — ay = 0, (where a

is a parameter), is

o Watch Video Solution

49, Solve (3:2 — ay) dzr + (y2 — ax) dy = 0.

o Watch Video Solution

2
50. Solve (2z logy)dz + (w_ + 3y2)dy =0.
Yy

f  _ 1


https://dl.doubtnut.com/l/_vKaQSJbErWFZ
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| o Watch Video Solution

51. Solve (w2 — a,y)dw + (y2 — aw)dy = 0.

° Watch Video Solution

52.Solve zdz + ydy = zdy — ydz.

° Watch Video Solution

y + sinx cos?(zy)

T
53. Solve de + | ——— +siny |dy=0
cos?(zy) (cosZ(my) y) Y

o Watch Video Solution
dy
T+ Y- 4
54.Solve ——1= = g2 + 2 + £
Y- T

o Watch Video Solution



https://dl.doubtnut.com/l/_q9e64qsleyfv
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55.The solution of

(1)
e’ v {zy’dy + y’dz} + {ydz — zdy} = 0,is

Ae +e*Y+c=0
B.e® —e®/V +¢c=0
Ce +e¥? +ec=0

D.e® —e¥/? 4 ¢c=0

Answer:

o Watch Video Solution

56. The solution of z2dy — y?dz + zy?(z — y)dy = 0, is

x—y >
A.lOg zy —74—0
xyY z?
B. log = —+c
T —y 2
T —y z?
C.log - —74—0



https://dl.doubtnut.com/l/_MM4fp662Pgrn
https://dl.doubtnut.com/l/_TGvSnMo3a95Z

Answer:

° Watch Video Solution

57.The solution of the differential equation ydz — zdy + zy’dz = 0, is

A.£+m2:)\
Yy
2
xXr X
B.— — — =
Yy 2 A
2
. — +Z =
212 4

D. None of these

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_TGvSnMo3a95Z
https://dl.doubtnut.com/l/_YRZ6EaikTzJy

58. The solution of differential equation
acdy(y2exy -+ em/y) = ydz (e””/y — y2emy), is

A zy = log(e® + )

B.z?/y = log(e&‘”/y + A)

C.zy = 10g<ez/y + A)

D.zy? = log(ex/y + )\)

Answer:

o Watch Video Solution

59. Solution of the differential equation

(y + .\ /zy(z + y))d:r + (y\/@(z +y)—xdy=0 is (a) [Math
Processing Error] (Ff) (gg)

(kk) ()2 ()20 (00) + (pp)y(*)2() (s5),,
tt

(hh) (i) (47)

(uu)( V) + 2(2

(1) (mmm)


https://dl.doubtnut.com/l/_YFVZ8PGvTRE3
https://dl.doubtnut.com/l/_GcNyVzCuQ4Na

)(qu)(rrr)w #29) 200 (uuu) + (vvv)y ()2 (222) (yy)
ZZZ

(nnm) (00) (ppp 2

+ 2(ccec) (dddd)cot (eeee) (fF£1) =1(9999) (Rpp ) \/(””)(JJJJ)(kkkk) 1l y(

(rrrr) (d) None of these

x2+y2

T
A. +2tan"! | — =C
) "oy
2 2
8.2 Y otan ! [E =0
2 Y
2 2
cFrY ot [Eoc
V2 (0
D. None of these
Answer: B
° Watch Video Solution
60.Solve (p — z)(p — €*)(p — 1/y) = 0,
d
where P = _y
dzx

° Watch Video Solution



https://dl.doubtnut.com/l/_GcNyVzCuQ4Na
https://dl.doubtnut.com/l/_w21xgsFLpnxk

61. Solve z2p® + zpy — 6y = 0.

o Watch Video Solution

62.Solve zy*(p* + 2) = 2py® + 2°.

o Watch Video Solution

63. Solve zp> — 2yp + ax = 0.

o Watch Video Solution

2 dy
64.Solve y = 2px — p“wherep = =
T

o Watch Video Solution

65. Solve y + 2pz + y°p°.


https://dl.doubtnut.com/l/_iAglLFnrrKqL
https://dl.doubtnut.com/l/_wWXyRIEa4jd2
https://dl.doubtnut.com/l/_QC8M61Ne709i
https://dl.doubtnut.com/l/_FpTfvrCTAsQt
https://dl.doubtnut.com/l/_TDe3m0t40AF1

° Watch Video Solution

p

v/ 1+ p2.

66. Form the differential equation of y = px +

° Watch Video Solution

2 dy
67.Solve /1 + p° = tan(pr — y). whenp = -
x

° Watch Video Solution

2 2 dy
68. Solve y“ logy = pxy + p”.where p = =

° Watch Video Solution

69. The population of a certain is known to increase at a rate proportional

to the number of people presently living in the country. If after two years


https://dl.doubtnut.com/l/_TDe3m0t40AF1
https://dl.doubtnut.com/l/_BtonzTFLfrjG
https://dl.doubtnut.com/l/_qirB6Ddpw4rt
https://dl.doubtnut.com/l/_9AK8oqNNPMsj
https://dl.doubtnut.com/l/_Qn0ClClc90Bi

the population has doubled, and after three years the population is

20,000 estimates the number of people initially living in the country.

o Watch Video Solution

70. A certain radioactive material is known to decay at a rate proportional
to the amount present. Initially there is 50 kg of the material present and
after 2h it is observed that the material has lost 10 percent of its original
mass. Based on these data answer the following questions.

The time at which the material has decayed to one half of its initial mass

is

o Watch Video Solution

71. Five mice in a stable population of 500 are intentionally infected with
a contagious disease to test a theory of epidemic spred that postulates
the rate of change in the infected population is proportional to the

product of the number of mice who have the disease with the number


https://dl.doubtnut.com/l/_Qn0ClClc90Bi
https://dl.doubtnut.com/l/_9S0ij4AmGjRn
https://dl.doubtnut.com/l/_EX89N2O21nXg

that are disease free. Assuming the theory is correct, how long will it take

half the popullation to contract the disease?

° Watch Video Solution

72. 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

73.Find the curve for which the intercept cut off by any tangent on y-axis

is proportional to the square of the ordinate of the point of tangency.

° Watch Video Solution

2 du\® d2?
74.If d_m (_y) + —22/ = k,then kis equal to
dx


https://dl.doubtnut.com/l/_EX89N2O21nXg
https://dl.doubtnut.com/l/_M3nouKU1D7ac
https://dl.doubtnut.com/l/_RvlJnyaJVSat
https://dl.doubtnut.com/l/_yyTwxQEGxLq3

D. None of these

Answer:

o Watch Video Solution

. ) dy (dy\®
75.The solution of y* = 2y— — [ — | , is
dx dx

o Watch Video Solution

. dy\? dy .
76.The solution of | — | + (22 + y)— + 2zy = 0, is
dr dr

A (y+m2—cl)(:c+10gy+y2—|—cz) =0

B. (y+:c2 —cl)(ar: —logy — ) =0


https://dl.doubtnut.com/l/_yyTwxQEGxLq3
https://dl.doubtnut.com/l/_lqD2n6HiUIpb
https://dl.doubtnut.com/l/_JXwBn6RH3Joj

C. (y+:132 —cl)(a: +logy —c) =0

D. None of these

Answer:

o Watch Video Solution

77.A curve y = f(z) passes through the origin. Through any point (z, y)
on the curve, lines are drawn parallel to the co-ordinate axes. If the curve
divides the area formed by these lines and co-ordinates axes in the ratio
m:n, find the curve.

Ay =cz™'"

B 2 m/n

.my° =czx
Cy® = ca™'™

D. None of these

Answer:



https://dl.doubtnut.com/l/_JXwBn6RH3Joj
https://dl.doubtnut.com/l/_BVL5SdQt4EjC

| ¥ vvatch video sSolution J

) . . ad? dz x Yy .
78.Solve the differential equation, —. — = — 4+ = — 2/ is
Ty dy Yy oz

° Watch Video Solution

79.Find the family of curves, the subtangent at any point of which is the

arithmetic mean of the co-ordinate point of tangency.

2
Alz—y) =cy

2
B.(y— )" =cy

2
C(x—y) =czy

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_BVL5SdQt4EjC
https://dl.doubtnut.com/l/_EjfhdhqSNals
https://dl.doubtnut.com/l/_OfQ61GM5darF

80. The order of the differential equation of family of curver
_ -1 ~1 3 -1 4 . -1
y=Cisin " x +Cycos z+ C’tan "+ Ccot™ "z (where
C1, Oy, C3 and C} are arbitrary constants) is
A. 2
B.3

C.4

D. None of these

Answer:

o Watch Video Solution

1
81. The solution of the differential equation &Y _ is
x

zy[z2siny® + 1]

(a)
() (c)(d)z*)*F) (g) (cos(h)y“”(") (k) — sin(l)y ™2 (0) — 2C(p)e’(r

(2) (aa) [Math Processing Error] (z2) (aaa)


https://dl.doubtnut.com/l/_6FOhk7hW9Awp
https://dl.doubtnut.com/l/_LwSKHMblFhfC

(bbb) (c) (ddd) (<) *(F77) (ggg) (cos(hhh)y(“”?(ﬁj) (kkk) — sin(liL)y ™™

(zzz) (aaaa) None of these

A :zzz(cosy2 — siny? — 20671) =2

> —cosy? —2ce ) =2

B.y2 (sin:z:
C.y? (cosy2 — siny® — e_y2> = 4c

D. None of the above

Answer:

o Watch Video Solution

e . y(z +y°)
82. The curve satisfying the equation — = —————
z  z(y?—x)

through the point (4, — 2) is (a) (b)(c)(d)y &2 (g) = — 2z(h) (i)

and passing
(b) () (K)y = — 22(1) (m) (&) (d)(e)(HNy" > M) (5) = — 22(5) (0 (d)
None of these

A.y2 = — 2z

B. y=-2x


https://dl.doubtnut.com/l/_LwSKHMblFhfC
https://dl.doubtnut.com/l/_QrECpigfjOL1

C.y3 = — 2z

D. None of these

Answer:

° Watch Video Solution

8. Spherical rain drop evaporates at a rate proportional to its surface
area. The differential equation corresponding to the rate of change of the

radius of the rain drop if the constant of proportionalityis K > 0O is

dr
A—+k=0

dt+

dr
B.— —k=0

dt

dr
C.——k

a

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_QrECpigfjOL1
https://dl.doubtnut.com/l/_EIiXvGZpMXXu

84. A function y — f(:c) satisfies the differential equation
f(z)sin2z — cosz + (1 + sin’z) f'(z) = 0 with f(0) = 0. The value
off(%) equals to :

A1/5

B.3/5

Cc.4/5

D.2/5

Answer:

o Watch Video Solution

1—=2
85. The general solution of the differential equation d_y = is a
z Y

family of curves which look like which of the following :


https://dl.doubtnut.com/l/_EIiXvGZpMXXu
https://dl.doubtnut.com/l/_yGMiJulX1TA3
https://dl.doubtnut.com/l/_rouIBAcr0txc
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https://dl.doubtnut.com/l/_rouIBAcr0txc

86. Water is drained from a vertical cylindrical tank by opening a valve at
the base of the tank. It is known that the rate at which the water level
drops is proportional to the square root of water depth y, where the
constant of proportionality £k > 0 depends on the acceleration due to
gravity and the geometry of the hole. If ¢ is measured in minutes and
k= i, then the time to drain the tank if the water is 4 m deep to start

15
with is (a) 30 min (b) 45 min (c) 60 min (d) 80 min

A.30 min
B. 45 min
C.60 min

D. 80 min

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_M2uvVWfS64dz

87. Number of straight lines which satisfy the differential equation

d dy \?
—y+:c(—y) —y=20is
dzx

A1l

B.2

C.3

D.4

Answer:

o Watch Video Solution

88. Consider the two statements Statement-l: y=sin kt satisfies the
differential equation y’’ + 9y = 0. Statement 2 : y= €™ satisfy the
differential equation y'’ 4+ y’ — 6y = 0. The value of k for which both

the statements are correct is (A)— 3 (B)0 (C) 2 (D)3


https://dl.doubtnut.com/l/_5QKlD6W0wnMU
https://dl.doubtnut.com/l/_5FvKIWo6847h

B.O

C.2

D.3

Answer:

o Watch Video Solution

89. If y= (where c is an arbitrary constant) is the general

log|cz|

dx T

function %) (E) is (a)

Yy
(=2 (3
J
w)(z)z(¥)2(2) (gq
(0w — (o) 20T (o aayy 1200 (g9 () i) i
(j)(k

(i)2
@ © (@) (N 2O () mye 200 () (r(5) 1) @)

: : . . dy oy z
solution of the differential equation — = = + | — ], then the
y

(0)(e)(d)

(@Y™ (@) @)(@() 6 ®

p (aa)2(bd) cc
(v)(2)y — ( )((ee)(ff)x(gg)2(hh)(ii))(jj)(kk)(ll)



https://dl.doubtnut.com/l/_5FvKIWo6847h
https://dl.doubtnut.com/l/_Y5S14FSCcsCv

Answer:

° Watch Video Solution

90. If/ ty(t)dt = x* + y(x), then find y(x)

2_ 2

Ay=2— (2+a2)emT

2_ 2

I~ —a

B.y=1—(2+a’)e >

22— a?

Cy=2-(1+d’)e =

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Y5S14FSCcsCv
https://dl.doubtnut.com/l/_Xjz0LHNScPRf

91. about to only mathematics

A.is homogeneous

B.can be converted into linear differential equation with some
suitable substiution

C.is the family of circles touching the x-axis at the origin

D. the family the circles touching the y-axis at the origin

Answer:

o Watch Video Solution

: . dy 197 . :
92. The differential equation T a determines a family of
z Y

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


https://dl.doubtnut.com/l/_Xjz0LHNScPRf
https://dl.doubtnut.com/l/_ollms1rjnjPj
https://dl.doubtnut.com/l/_Yuk3vdLp7gQf

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

along the y-axis.

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

B. variable radii and fixed centre at (0,-1)

C. fixed radius 1 and varible centres along the x-axis

D. fixed radius 1 and varible centres along the y-axis

Answer:

o Watch Video Solution

93. A differentiable function satisfies

T

f(z) = / (F(t)cot t — cos(t — x))dt.

0
Which of the following hold(s) good?
A. f(x) has a minimem value 1-e

B. f(x) has a maximum value 1 — e !


https://dl.doubtnut.com/l/_Yuk3vdLp7gQf
https://dl.doubtnut.com/l/_GmRPO86aRxby

Answer:

° Watch Video Solution

d
94. Let d_y + y = f(x) where y is a continuous function of x with y(0) = 1
T
e 7 if o<z<2 ) .
and f(z) = . Which of the following hold(s)
e” if > 2
good ?
Ay(l) =2 ?
B.y'(1) = —e !
Cy3) = — 23
D.y'(3) = — 2 ®
Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_GmRPO86aRxby
https://dl.doubtnut.com/l/_7WOSdNJjfi5Z

95. 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 zy’' — 3y =0 (b) normal at (1,1) is
1

x + 3y =4 (c) curve passes through 2, 3 (d) equation of curve is
zy' +3y =0

A. equation of curve is xy'-3y=0

B. normal at (1,1) is x+3y=4

1
C. curve passes through (2, —)

8

D. equation of curve is xy'+3y=0

Answer:

o Watch Video Solution

96. Let a solution y = y(x) of the differential equation

2
o/ Ty — gy~ e = 0,satisfy y(2) = —


https://dl.doubtnut.com/l/_7WOSdNJjfi5Z
https://dl.doubtnut.com/l/_13wLZmvS1VCu
https://dl.doubtnut.com/l/_xleNRvxjsFcu

A. Statement | is true, Statement Il is also true, Statement

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is flase, Statement Il is true.

Answer:

o Watch Video Solution

97. A curve y=f(x) satisfy the differential equation
2 dy . 9 ..
(1+=z )d_ + 2yx = 4x* and passes through the origin.
T
The function y=f(x)
A.is strictly increasing , Vo € R
B. is such that it has a minima but no maxima

C.is such that it has a maxima but no minima


https://dl.doubtnut.com/l/_xleNRvxjsFcu
https://dl.doubtnut.com/l/_j4NaToxHngXs

D. has no inflection point

Answer:

° Watch Video Solution

98. A curve y=f(x) satisfy the differential equation
oy 4Y ) ..
(1+=z )d_ + 2yx = 4x* and passes through the origin.
T
The area enclosed by y = f '(z), the xaxis and the ordinate at
z=2/3is
A. 2In2
B. —In2
2
C. =In2
3

1
D. —In2
3

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_j4NaToxHngXs
https://dl.doubtnut.com/l/_pJtbZZmjwtmT

99, A curve y=f(x) satisfy the differential
oy dY 2 ..
1+ )d— + 2yx = 4x* and passes through the origin.
x

The function y=f(x)

A. f(x) is a rational function

B. f(x) has the same domia and same rage

C.f(x) is a transcendental function

D. y=f(x) is a bjjective mapping

Answer:

equation

o Watch Video Solution

100. Let y=f(x) be a curve passing through (4,3) such that slope of normal

at any point lying in the first quadrant is negative and the normal and

tangent at any point P cuts the Y-axis at A and B respectively such that

the mid-point of AB is origin, then the number of solutions of y=f(x) and

f=0B—lzll,is


https://dl.doubtnut.com/l/_I3EDKRXX5u9R
https://dl.doubtnut.com/l/_4XdMePHeYOtv

° Watch Video Solution

101. If a function satisfies the relation
f@)f"(z) - f(2)f'(x) = (f'(=))’ Ve € R and f(0) = f'(0) = 1,
then

Thevalue of lim  f(z)is
T— — OO

° Watch Video Solution

2
102. For certain curve y = f(x) satisfying d—'Z = 6z — 4, f(x) has local
T

minimum value 5when z = 1

Global maximum value of y = f(z) for x € [0, 2] is

o Watch Video Solution

103. If ¢(xz) is a diferential real-valuted function satisfying

1
) + x) < 1. prove that ¢(x) — — 1s a non-incerasing function
’ 2 < 1 p h 2 . . . g f .


https://dl.doubtnut.com/l/_4XdMePHeYOtv
https://dl.doubtnut.com/l/_xLDgSoQo8eSC
https://dl.doubtnut.com/l/_761U936zveDL
https://dl.doubtnut.com/l/_IeIQGIk3ed2Q

of x.

° Watch Video Solution

104. 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

105. Let u(x) and v(x) be two continous functions satisfying the

differential equations (du)(dz) + p(z)u = f(z) and

= + p(z)v = g(x), respectively. If u(z,) > v(z;) for some z; and
T

f(z) > g(x) for all x > z,, prove that any point (z, y),where x > z,

does not satisfy the equations y = u(x) and y = v(z) simultaneously.

° Watch Video Solution



https://dl.doubtnut.com/l/_IeIQGIk3ed2Q
https://dl.doubtnut.com/l/_I6A0cv8xeEEF
https://dl.doubtnut.com/l/_T5fgG6kSPs8n

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

Q- If PQ has constant length k, then show that the differential equation

d
describing such curves is yd—y = £ \/k2 — 4% . Find the equation of
x

such a curve passing through (0, k)-

° Watch Video Solution

107. 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.

° Watch Video Solution

108. A country has a food deficit of 10%. Its population grows
continuously at the 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


https://dl.doubtnut.com/l/_dA37vJyaRyI4
https://dl.doubtnut.com/l/_fROXiAWLpaMZ
https://dl.doubtnut.com/l/_IZSAOTwQsozc

will become self-sufficient in food after n years, where n is the smallest
log, 10 — log, 9
(log, 1.04) — 0.03

integer bigger than or equal to

o Watch Video Solution

109. A right circular cone with radius R and height H contains a liquid
which evaporates at a rate proportional to its surface area in contact
with air (proportionality constant = k > 0). Find the time after which

the cone will be empty.

o Watch Video Solution

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

x/ y(t)dt = (a:—l—l)/ ty(t)dt, then y(z) equals: (where C is a
1 1

constant.)

° Watch Video Solution



https://dl.doubtnut.com/l/_IZSAOTwQsozc
https://dl.doubtnut.com/l/_CR4mFPys23Sq
https://dl.doubtnut.com/l/_Q0Rb4wPhnL3s

111. Find a pair of curves such that (a) the tangents drawn at points with

equal abscissas intersect on the y-axis. (b) the normal drawn at points

with equal abscissas intersect on the x-axis. (c) one curve passes through

(1,7) and other passes through (2, 3).

A. the tangents drawn at points with equal avscissae intersect on the

y-axis.

B. the normal drawn at points with equal absicssae intersect on x-axis.

C. one curve passes through (1,1) and other passes through (2,3).

Answer:

o Watch Video Solution

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

m 1
g9(z) = / f(t)dt passing through the point (0, E)- The tangents


https://dl.doubtnut.com/l/_a2jjuSWj7hp2
https://dl.doubtnut.com/l/_vYZHiOo6xvED

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

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

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

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

(5. 4)

o Watch Video Solution

114. A line is drawn from a point P(x, y) on the curve y = f(x), 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

. l


https://dl.doubtnut.com/l/_vYZHiOo6xvED
https://dl.doubtnut.com/l/_KWqzANNEConB
https://dl.doubtnut.com/l/_snbKHJo3QlAl

l @ yvatch video Solution ]

115. A tangent and a normal to a curve at any point P meet the x and y
axes at A, B and C, 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 the origin).

o Watch Video Solution

116. Let f(x) be positive continuous and differentiable on the interval

(a,b)and lim f(z) =1, lim f(z) = 3Y40F f'(z) > f2(z) + L
z—a T —b f(z)

then the greatest value of b — a is

Ab—a>m/4
B.b—a<m/4
Cb—a<m/24

D. None of these


https://dl.doubtnut.com/l/_snbKHJo3QlAl
https://dl.doubtnut.com/l/_X2Zqy8LNhJno
https://dl.doubtnut.com/l/_mMXSbzj6SRl0

Answer:

° Watch Video Solution

Solved Examples

1. If the area bounded by y=f(x), x = T = and the X-axis is A sq
2 2 4 2 4 6

it h f(x)= S R I 1

units where (x)m+3m +35x +35 7m—l— oo, |z| < 1,

Then the value of [4A] is (where[] is G.I.F)

° Watch Video Solution

Subjective Type Question

d
1. If (y1, yo) are two solutions of the differential d—y +p(z). y = Q(z)
x

Then prove that y = y; + C(y; — y2) is the genral solution of the
equation where C is any constant. For what relation between the

constant «, 8 will the linear combination ay; + By, also be a Solution.



https://dl.doubtnut.com/l/_mMXSbzj6SRl0
https://dl.doubtnut.com/l/_7RzOftEGxyus
https://dl.doubtnut.com/l/_0t04SSP5Acg5

° Watch Video Solution

Exercise For Session 1

1. The differential equation of all parabolas whose axis of symmetry is

along X-axis is of order.

A2

B.3

C.1

D. None of these

Answer: A

° Watch Video Solution

2.The order and degree of the differential equation of all tangent lines to

the parabola 2% = 4y is


https://dl.doubtnut.com/l/_0t04SSP5Acg5
https://dl.doubtnut.com/l/_8t7YbXOSnen8
https://dl.doubtnut.com/l/_dgi53QQFxKvx

A 1,2

B.2,2

C.3]1

D. 4,1

Answer: A

o Watch Video Solution

3. The degree of the differential equation
d_2y + 3(ﬁ)2 = g2 10g<@), is
dz® d da?

Al

B. 2

C.3

D. Not defined

Answer: D


https://dl.doubtnut.com/l/_dgi53QQFxKvx
https://dl.doubtnut.com/l/_i7V6zHeSPSN1

° Watch Video Solution

4. Find the differential equation satisfying the relation
14+ 22 4+ 4/1+ 9% = Azy /1 + 92 — y/1 + 22
Al
B.2
C.3
D.4
Answer: A
o Watch Video Solution
5. The degree of the differential equation

(56) + (2) ==m(52)
— — | = zsin i
dz? dz dz?

A1l



https://dl.doubtnut.com/l/_i7V6zHeSPSN1
https://dl.doubtnut.com/l/_dHWph9DbyOs8
https://dl.doubtnut.com/l/_F8T0VAqRnvGl

B.2

C.3

D. Nor defined

Answer: D

° Watch Video Solution

6. Find the differential equation of all circles touching the x-axis at the

origin y-axis is the origin

d
Ay:—a® = 2my—y
dx
B.y> — 2% = 2a:yd—x
dy
d
C y2 — 2% = 2a:y—y
dx
d
D.y* — x? = 2$y—:lc
dy

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_F8T0VAqRnvGl
https://dl.doubtnut.com/l/_SGAJzBCHlCSH

7. Show that the differential equation that represents the family of all
parabolas having their axis of symmetry coincident with the axis of

xisyy, + y12 = 0.

Ayp+yl —y+u
B. yyo +y% =0
Cyp+yi =wu

D. None of these

Answer: B

o Watch Video Solution

8. The differential equation of all conics whose axes coincide with the

coordinate axes, is

A (@zyy: + zy? —yy; =0


https://dl.doubtnut.com/l/_SGAJzBCHlCSH
https://dl.doubtnut.com/l/_nhWRO88edpVO
https://dl.doubtnut.com/l/_7KvzFnthGq9G

B.(b)yys + y; — yy1 = 0
C.(dzyy, + (x —y)y1 =0

D. (d)None of these

Answer: A

° Watch Video Solution

9. The differential equation having y = (sin_1 m)2 + A(cos_1 m) + B,
where A and B are abitary constant , is

A (1 — xz)y2 — Ty, = 2

B. (1 — xz)yg +yy =0

C. (1 — wz)y2 +zy; =0

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7KvzFnthGq9G
https://dl.doubtnut.com/l/_tXazNPNcg5ET

10. The differential equation of circles passing through the points of
intersection of unit circle with centre at the origin and the line bisecting
the first quadrant, is

Ay(z®+y* = 1)+ (z+yy) =0

B.(y1 — 1)(2> + 94> — 1) + (z + yy1)2(z —y) = 0

Cy(z®+y>—1) +yp =0

D. None of these

Answer: B

° Watch Video Solution

Exercise For Session 2

dy (z +y)°
1.Solve — =
iz~ (z+2)(y-2)



https://dl.doubtnut.com/l/_tXazNPNcg5ET
https://dl.doubtnut.com/l/_ZTewLvm26wU6
https://dl.doubtnut.com/l/_642YrUu0WVdU

T+2

A-(m+2)4<1+2(y_2)> _ e

z+2
4 (y_ 2) - 2(y—2)
3 (y_ 2) . 2(y—2)
C(z+2) <1+2 — > _ i

D. None of these

Answer: B

o Watch Video Solution

2. If (y3 _ 2$2y)d.’13 + (237'!/2 . $3)dy _0,
xy\/ggi:igg,is

Ay +z
B.:cy2

C. any contant

D. None of these

Answer: C

then

the

value

of



https://dl.doubtnut.com/l/_642YrUu0WVdU
https://dl.doubtnut.com/l/_CV7sK5JGH7qj

| ° Watch Video Solution

, dy . .
3. The solution of > = cos(z + y) + sin(z + y), is given by
T

A log

T +
1+tan<Ty>}:m+c

B.log|l+tan((z +y)| =z +c
Clog|1—tan((z +y) | =z +c

D. None of these

Answer: A

° Watch Video Solution

r+vy

d
4.The solution of — — (z+y—1) + ——,
log(z + y)

- is given by
A {1+ log(z +y)} —log{l +log(z +y)} =z +c

B.{1 —log(z +y)} —log{l —log(z +y)} =z +¢

C. {1 —log(z +y)}’ —log{l +log(z +y)} =z + ¢


https://dl.doubtnut.com/l/_CV7sK5JGH7qj
https://dl.doubtnut.com/l/_kPHB2gsIejNG
https://dl.doubtnut.com/l/_Ll37oPI9JW2g

D. None of these

Answer: A

° Watch Video Solution

5. (2:1:2 + 3y° — 7) xdx — (3:1:2 + 2% — 8)ydy =0
A (332 + 9% — 1) = (:1:2 +y? — 3)50
B.(2>+12—1) = (& +¢* —3)°C
C(@®+y*-3) =2+’ —1)°C

D. None of these

Answer: C

o Watch Video Solution

z—1

(x —1)° 4 (y — 2)2tam_1(E
6. The solution of — =

dz (zy — 2z —y+ 2)tan_1(ﬁ)

z—1

is equal to



https://dl.doubtnut.com/l/_Ll37oPI9JW2g
https://dl.doubtnut.com/l/_NNqfg6faCFNx
https://dl.doubtnut.com/l/_ChmbvWcVsT4A

{(x — 1%+ (y - 1)2}tan_1<y 2

z—1

)—2(1:—1)(3/—2):2(90—1

{(ar: — 1)’ + (y - 1)2} —2(xz — 1)(y — 2)tan_1<i:i) =2(z — 1

y— 2
z—1

{(m—1)2+(y—1)2tan_1( )—2(m—1)(y—2) = log C(x

D. None of these

Answer: A

o Watch Video Solution

d 2y — 3\?
7.The solution of—y = H—y , is
dz 2r +y+ 3

Az+3)"-@w-3"=Cz—y+6)*
B.(z+3)°—(y—3)°=C

Cz+3)'+@w-3)"'=C


https://dl.doubtnut.com/l/_ChmbvWcVsT4A
https://dl.doubtnut.com/l/_WlqzhggSjgO8

Answer: A

° Watch Video Solution

8.@ _ cosz(3cosy — Tsinz — 3)
dz siny(3sinxz — Tcosy + 7)
A (cosy — sinz — 1)2(sina: +cosy—1)°=C
B. (cosy — sinz — 1)°(sinz 4 cosy — 1)* = C
C.(cosy — sinz — 1)*(sinz + cosy — 1)7 =C
D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WlqzhggSjgO8
https://dl.doubtnut.com/l/_GZZqIiBbmj6Y

9. A curve C has the property that if the tangent drawn at any point P on
C meets the co-ordinate axis at A and B, then P is the mid-point of AB-

The curve passes through the point (1,1). Determine the equation of the

curve.
A. xy=1
T
B.— =1
Yy
C. 2x=xy-1

D. None of these

Answer: A

o Watch Video Solution

m
10. The family of curves whose tangent form an angle 1 with the

hyperbola xy=1,is

Ay=z—2tan *(z) + k


https://dl.doubtnut.com/l/_zgSpzhfui9A4
https://dl.doubtnut.com/l/_dE7dLf3YYcCm

B.y=x + 2tan" '(z) + k&
Cy=2zx—tan '(z) +k

D.y = 2z +tan” '(z) + k

Answer: A

o Watch Video Solution

1. A and B are two separate reservoirs of water. Capacity of reservoir A
is double the capacity of reservoir B. Both the reservoirs are filled
completely with water, their inlets are closed and then the water is
released simultaneously from both the reservoirs. The rate of flow of
water out of each reservoir at any instant of time is proportional to the
quantity of water in the reservoir at the time. One hour after the water is
released, the quantity of water is reservoir A is 1% times the quantity of

water in reservoir B. After how many hours do both the reservoirs have

the same quantity of water?

A.lofs4(2)


https://dl.doubtnut.com/l/_dE7dLf3YYcCm
https://dl.doubtnut.com/l/_03Z1QEcHSAw9

B. l0f3/4(2)

1

D. None of these

Answer: B

o Watch Video Solution

12. A curve passes through (2,1) and is such that the square of the
ordinate is twice the rectangle contained by the abscissa and the
intercept of the normal. Then the equation of curve is

A a.z? +y2 = 9z

B.b.4z> + y* = 9z

C.c.dz? + 2y% = 9z

D. d. All of these

Answer: C

[ - 1


https://dl.doubtnut.com/l/_03Z1QEcHSAw9
https://dl.doubtnut.com/l/_sMpjtb6txRIq

| @ Watch Video Solution J

13. Anormal at P(z, y) on a curve meets the x-axis at ) and N is the foot

z(1+ y?)

of the ordinate at P. If NQ = 5

, then the equation of curve
+x

given that it passes through the point (3,1) is (a)
(®)(e)(d)z'2) (g) — (h)y 2 (k) = 8(1) (m) (b)
(n)(0)(p)z (V") (5) + 2(t)y *)2(*) (w) = 11(=) (y) ()
(d)(e)(H)z92h) (3) — 5()y 2 (m) = 4(n) (0) (d) None of these

A5(1+y°) = (1+2%)

B.(1+3%) =5(1+2?%

C.(1+2?) = (1+¢%)

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sMpjtb6txRIq
https://dl.doubtnut.com/l/_o3XHwYhWQJ4Z

14. Determine all curve for which the ratios of the linght of the sagment
intercepted by tangent on the y-axis to the length of the radius vector is

a constant.

(@)
/\\/@/\
|
)

[\

|
QeI.\)

N~ N "

R??‘

L

I

o

Answer: B

o Watch Video Solution

2 2
s =a3,a > 0 for each

15. A point P(z, y) nores on the curve x5 + Y
position (z,y) of p, perpendiculars are drawn from origin upon the

tangent and normal at P, the length (absolute valve) of them being

p1(x) and Py(x) brespectively, then


https://dl.doubtnut.com/l/_lkk1jHPEjEyu
https://dl.doubtnut.com/l/_IGQvjg7Prfod

A—. — <0
drx dzx
d d
g 2L 2
dr dzx
dp1 dp:
C.—. — >0
de dxr —
dpr  dpo
D.—. — >0
de dxr —
Answer: B

° Watch Video Solution

Exercise For Session 3

1.(1+x2)j—z+y:e

tan~lz

A 2yetan’1w _ e2tan’1x +C
B‘yetanflm — e2ta,n71:c + C
C. 2yetan—1w — e2tan—1m + C

D. None of these


https://dl.doubtnut.com/l/_IGQvjg7Prfod
https://dl.doubtnut.com/l/_g5BrBi5c0zhQ

Answer: A

° Watch Video Solution

d
2. Solution of differential equation d—y +
x

A.a)3,/y + (1—$)=c(1—x2)1/4
B.b) — \/37 (1_x):c(1_m2)3/2
Ca3y5— (1-2%) =c(1 — )

D. d) None of these

Answer: A

o Watch Video Solution

d
3.Solve Sl + xsin2y = 23 cos? Y

dzx

A e = (:cz — 1)6’”2 tany + ¢


https://dl.doubtnut.com/l/_g5BrBi5c0zhQ
https://dl.doubtnut.com/l/_FfFCpRWVdc9J
https://dl.doubtnut.com/l/_kNPoU74pLCk4

B.e*2tany = (:1:2 — 1)@””2 +c

Do | =

C.e® tany = (:1:2 — 1)tany +c

D. None of these

Answer: B

° Watch Video Solution

d
4.The solution of 3z (1 — x2)y2 cd

2 3 _ .3
I + (2a: 1)y az’is

Ay? =az +cy/1—z?

B.y> = ax + cx/1 — 3

2

C.y* =az + cy/1 — 2?

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kNPoU74pLCk4
https://dl.doubtnut.com/l/_aNo3Hc4Wf14i
https://dl.doubtnut.com/l/_jPXvERNHtdns

Y 2 .
— (logy)~, is

. dy y
5.The solution of — + —logy =
dx T T

1
A = —1 C
a)x oy ogy +

B.b) 22 + logy = C

1 1

C. = C
) z logy 22 +

D. d) None of these

Answer: C

o Watch Video Solution

6. The solution of Z—i +yf'(z) — f(z). f'(z) =0,y # f(z)is

Ay = f(z) +1+ce f®)
B.y — ce /(¥
Cy=f(z) =1+ ce (@

D. None of these


https://dl.doubtnut.com/l/_jPXvERNHtdns
https://dl.doubtnut.com/l/_kpc9tKcxs4VG

Answer: C

° Watch Video Solution

7.The solution of (:c2 — 1) d_y siny — 2z - cosy = 2z — 2z is
x

ot
A.(azz—l)cosy:7—m2—|-0
2
B.( 2—1)siny:7—m2+0
4 2
C.(m2—1)cosy:%—%+0
4 2
D.(mz—l)siny:%—%—f—c

Answer: A

o Watch Video Solution

8. The Curve possessing the property that the intercept made by the
tangent at any point of the curve on they-axis is equal to square of the

abscissa of the point of tangency, is given by


https://dl.doubtnut.com/l/_kpc9tKcxs4VG
https://dl.doubtnut.com/l/_faP7QaCC48MJ
https://dl.doubtnut.com/l/_VupgSCdzlaFP

A.y2::13+c
B.y:2z2—|—cx
CY=—z’+czx

D. None of these

Answer: C

o Watch Video Solution

9. The tangent at a point P of a curve meets the y-axis at A, and the line
parallel to y-axis at A, and the line parallel to y-axis through P meets the x-
axis at B. If area of AOAB is constant (O being the origin), Then the
curve is

Acz’ —zy+k=0

B.y2 +22% = cx

C.3z% + 4y =k

D.zy — 2y’ + kx =0


https://dl.doubtnut.com/l/_VupgSCdzlaFP
https://dl.doubtnut.com/l/_TOhtrkLc70Jk

Answer: A

° Watch Video Solution

10. The value of k such that the family of parabolas y = cz? + k is the

orthogonal trajectory of the family of ellipse 2+ 2t —y=c is

>
[

= W= o=

Answer: D

° Watch Video Solution

Exercise For Session 4



https://dl.doubtnut.com/l/_TOhtrkLc70Jk
https://dl.doubtnut.com/l/_ifduaclsWHBO

1. The solution of zdy + ydz + 2zdz = 0is

A.a:y+a:4:c

8oy + ~a* —
Ty 233 =c
C$—2+m—4—c

. 4_

D. None of these

Answer: B

o Watch Video Solution

2. The solution of ydr — zdy + (1 + :cQ)d:r + 2% sinydy = 0, is given
by
A2x —y* +cosy+c=0
B.y—l—l—:vz—l—wcosy—}—c:o
cZil yieosyte=0
.—+——y+cosy+c=
y vy

Y 1
D—+——z+cosy+c=0
x x


https://dl.doubtnut.com/l/_UGYJYJ1D09BM
https://dl.doubtnut.com/l/_laB5ORpIQxyu

Answer: D

° Watch Video Solution

3. The solution of the differential equation

{1 —l—x\/wz +y2}dm + {(x2 +y2) — 1}ydy: 0is equal to
A <1—|—JZ\/:L'2 +y2>d:c + (— 1+ \/1,2 +y2)ydy: 0,

3/2 _

B.2m—y+§(m2+y2) c

3/2

C.2y—m2+§(x2—|—y2) c

D. None of these

Answer: A

° Watch Video Solution

: , : - zdy y
4. Solution of the differential equation ——— =

$2+y2 z2_|_y2

— 1) dx,is


https://dl.doubtnut.com/l/_laB5ORpIQxyu
https://dl.doubtnut.com/l/_4wd7hORtagI2
https://dl.doubtnut.com/l/_HjmlDK06CgYu

Answer: B

o Watch Video Solution

5.The solution of the differential equation
ye® Vdz = (:ce’”/y + y? sin y) dy is
A"V = —cosy+ec
B.e”/¥ = + 2cosy = ¢
C.e"/Y =zgcosy+c

D.e®/¥ = 2cosy+c

Answer: A



https://dl.doubtnut.com/l/_HjmlDK06CgYu
https://dl.doubtnut.com/l/_5lvN0LcFPg2U

| ° Watch Video Solution

6. The solution of x sin(%)dy = {ysin(%) — x}daz, is given by

Alogz + cos(%) = logC

B.logz — cos(%) = logC

C. log(%) — cos(%) = logC

D. None of these

Answer: B

° Watch Video Solution

7. The solution of

zdz + ydy \/az—m2—y2 o
- 77— [——— 7 |isgivenby

zdy — ydr z? + y?

A.sin_l(\/:/v2 —l—y2) =atan ! +¢
o~ /. 2 2 L _1(Y

B. sin r°+y" | = —tan (—) +c
a x


https://dl.doubtnut.com/l/_5lvN0LcFPg2U
https://dl.doubtnut.com/l/_jnx0SWZCjIDO
https://dl.doubtnut.com/l/_mGLwcVqz5VFM

C.sin~! (\/:1:2 + y2) = tanfl(g) +c
x

D. None of these

Answer: D

° Watch Video Solution

8. Solve the following

(1+e’”/y)dm —|—e’”/y<1 — %)dy: 0

Az —ye"lV =¢

B.a:—i—ye”/y:c
x

Cy— =¥ =c¢
Y

D. None of these

Answer: B

differential

equation:

° Watch Video Solution



https://dl.doubtnut.com/l/_mGLwcVqz5VFM
https://dl.doubtnut.com/l/_HbcYxEGUox6F
https://dl.doubtnut.com/l/_kOCbWDFmiyvw

9. Solution of the differential equation =

2
A —cot(:n2 + y2) = (%) +C
B.tan(zr:2 + y2) = 2%y’ + C
Ceot(z? +4%) == +C
Yy

D. None of these

Answer: A

o Watch Video Solution

. dy
10. The solution of — +

I = 5 Is given by

y 1
T (14 logx + logy)
A zy(1l+ log(zy)) = C

B. zy*(1 + log(zy)) = C

C.zy(1 + log(zy))’ = C

D. :cy(l + (logacy)Z) — %2 =C


https://dl.doubtnut.com/l/_kOCbWDFmiyvw
https://dl.doubtnut.com/l/_SIXc9ZODrFem

Answer: D

° Watch Video Solution

Exercise For Session 5

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

through a fixed point is a circle.

A. a circle

B. an ellipse

C. a hyperbola

D. Nono of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SIXc9ZODrFem
https://dl.doubtnut.com/l/_CAXf6e28zKX3

2.If the tangent at any point P of a curve meets the axis of ZnT" find the

curve for which OP = PT, O being the origin.

Az = cy2

B.z =cy® or = = c/y>
Cx=cyorz=cly

D. None of these

Answer: C

o Watch Video Solution

3. According to Newton's law, rate of cooling is proportional to the
difference between the temperature of the body and the temperature of
the air. If the temperature of the air is 20°C' and body cools for 20 min
from 100° C to 60° C then the time it will take for it temperature to drop

to 30° is


https://dl.doubtnut.com/l/_CIMRlzZfWLyQ
https://dl.doubtnut.com/l/_D4mRMcmFzEq6

A.30 min

B. 40 min

C.60 min

D. 80 min

Answer: C

o Watch Video Solution

4. Let f(x,y) be a curve in the x-y plane having the property that
distance from the origin of any tangent to the curve is equal to distance
of point of contact from the y-axis. It f(1,2) = 0, then all such possible
curves are

Az?+ y2 = 5z

B.z? — y2 = 5z

C.z%y? = bz

D. All of these


https://dl.doubtnut.com/l/_D4mRMcmFzEq6
https://dl.doubtnut.com/l/_SW6Mzz1Cz6TH

Answer: A

° Watch Video Solution

5. Given the curves y=f(x) passing through the point (0,1) and y = /
— 00
1
f(t) passing through the point (0, 5) The tangents drawn to both the

curves at the points with equal abscissae intersect on the x-axis. Then the

curve y=f(x), is

Af(z)=2>+z+1

8. f(z) = =
C. f(z) = e*®
D.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_SW6Mzz1Cz6TH
https://dl.doubtnut.com/l/_CvxlC3KkMDK2

6. A curve passing through (1, 0) is such that the ratio of the square of
the intercept cut by any tangent on the y-axis to the Sub-normal is equal
to the ratio of the product of the Coordinates of the point of tangency to
the product of square of the slope of the tangent and the subtangent at

the same point, is given by
Az = etN/e
B.x = e=V¥/%
Cx=etV¥/* 1

D.zy+e¥/® —1=0

Answer: A

o Watch Video Solution

7. Consider a curve y = f(z) in xy-plane. The curve passes through (0,0)

and has the property that a segment of tangent drawn at any point


https://dl.doubtnut.com/l/_wHWsFPw3GnwA
https://dl.doubtnut.com/l/_BEtqPFSEl5hJ

P(z, f(z)) and the line y = 3 gets bisected by the line x + y = 1 then
the equation of curve, is

Ayt =9(z —y)

B.(y—3)" =9(1 -z —y)

Cy+3°2=91—-z—1y)

D.(y—3)> —9(1+z +v)

Answer: B

o Watch Video Solution

8. Consider the curved mirror y = f(z) passing through (0, 6) having the
property that all light rays emerging from origin, after getting reflected
from the mirror becomes parallel to x-axis, then the equation of curve, is
Ay® = 4(z —y) or y* = 36(9 + x)
B.y> = 4(1 — z) or y* = 36(9 — )

Cy? =4(1+z) or y* = 36(9 —z)


https://dl.doubtnut.com/l/_BEtqPFSEl5hJ
https://dl.doubtnut.com/l/_suTHG7IelovJ

D. None of these

Answer: D

° Watch Video Solution

Exercise Single Option Correct Type Questions

1. If the differential equation of the family of curve given by

y = Az + Be®®, where Aand B are arbitary constants is of the form

d (dy dy ,
(1-—2z)—(—+1ly)+k|l—-— +1ly|] =0, then the ordered pair
dx \ dx dx
(k1) is
A.(2,-2)
B. (-2,2)
C.(2,2)

D. (-2,-2)


https://dl.doubtnut.com/l/_suTHG7IelovJ
https://dl.doubtnut.com/l/_D7nEoeFfK4LX

Answer: A

° Watch Video Solution

2. about to only mathematics

_ -1 E)
Ay = ztan (Inx
B.y = ztan '(In2)

1
Cy= —tan ! <In3)
x x

D. None of these

Answer: A

° Watch Video Solution

3. The x-intercept of the tangent to a curve is equal to the ordinate of the

point of contact. The equation of the curve through the point (1,1) is



https://dl.doubtnut.com/l/_D7nEoeFfK4LX
https://dl.doubtnut.com/l/_5MMTb4SBd0Y8
https://dl.doubtnut.com/l/_dKYlTEQ9qYUn

B.zev =€
¥

C.xer = e
v

D.yer = e
Answer: A

o Watch Video Solution

4. A function y = f(z) satisfies the condition

f'(z)sinz + f(z)cosz =1, f(z) being bounded when z — 0. If

71'2

I:i/gﬂxMx then (A —<I<Z_ ()
; > 1

1<I<gmm<1<1

7.‘.2

I -
<1< 1
s

2

SRR

I -
< < 2
Cl<I<Z
: )

DO<I<1


https://dl.doubtnut.com/l/_dKYlTEQ9qYUn
https://dl.doubtnut.com/l/_15YbUNPLxWSt

Answer: A

° Watch Video Solution

5. A curve is such that the area of the region bounded by the co-ordinate

axes, the curve & the coordinate of any point on it is equal to the cube of

that ordinate. The curve represents

A. a pair of straight lines

B. a circle

C.a parabola

D. am ellipse

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_15YbUNPLxWSt
https://dl.doubtnut.com/l/_b7UCgYxtTxie

6. The value of the constant 'm' and 'c' for which y = mx + c is a solution of
the differential equation (d2 %) - 3 (dy/dx) -4y = -4xis:
x
Alism=1c = 3/4
B.ism=lc= —3/4
C.no such real m,c

D.ism=1,c=3/4

Answer: B

° Watch Video Solution

7. Find the real value of m for which the substitution y = u™ will

d
transform the differential equation 2x4yd—y+y4=4x6 in to a
x

homogeneous equation.


https://dl.doubtnut.com/l/_j3qCKU3V9jqv
https://dl.doubtnut.com/l/_55kDecbPfVEf

C.1m=3//2"

D. No value of m

Answer: C

° Watch Video Solution

8. The solution of the differential equation,
2 3y o L inl = 1 wherey > — lase — ool
x %cosz ysin— = , Wherey asr — 0o is

A — si 1 1
.Y = s1n E COS ;
z+1
B.y =
x sin +
Z
1 1
C.y = sin — + cos —
x T
z+1
D.y=—
T cos
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_55kDecbPfVEf
https://dl.doubtnut.com/l/_TeODrpF79qrM
https://dl.doubtnut.com/l/_K2xjIySi1hlR

9. A wet porous subtance in the open air loses its moisture at a rate
proportional to the moisture content. If a sheet hung in the wind loses
half its moisture during the first hour, then the time when it would have
lost 99.9 % of its moisture is (weather conditions remaining same)

A. (a) more than 100 h

B. (b) more than 10 h

C. (c) approximately 10 h

D. (d) None of these

Answer: C

o Watch Video Solution

10. A curve C passes through origin and has the property that at each
point (x, y) on it the normal line at that point passes through (1, 0). The
equation of a common tangent to the curve C and the parabola y? = 4z

is


https://dl.doubtnut.com/l/_K2xjIySi1hlR
https://dl.doubtnut.com/l/_JXqGEHm4kgf8

A. x=0

B.y=0

C.y=x+1

D. x+y+1=0

Answer: A

o Watch Video Solution

1. A function

e

(2 +1)f'(2) = 2(2" + 2) f(z) = —

then f(x) is

, Aax > — 1.

satisfies


https://dl.doubtnut.com/l/_JXqGEHm4kgf8
https://dl.doubtnut.com/l/_aQtz2RDIImsb

Answer: B

° Watch Video Solution

12. The curve with the property that the projection of the ordinate on the

normal is constant and has a length equal to a is

A.x—aIn(\/yz—a2+y) =C
B.z +ay/a®> —y* =C

C.(y—a) =Cz

D.ay = tan” !(z + c)

Answer: A

° Watch Video Solution

13. The differential equation corresponding to the family of curves

y = e®(ax + b)is


https://dl.doubtnut.com/l/_aQtz2RDIImsb
https://dl.doubtnut.com/l/_k5UHwM8X1nsl
https://dl.doubtnut.com/l/_x04H5ldTNmzL

A— +2— —y=0
dw2 dm y
d? d

B.—2 2%Y y=20
dx2 dx
dy _dy

C.— +2— =0
d? d

p.2Y 9% y=20
dm2 d.’L’

Answer: B

o Watch Video Solution

14. The equation to the orthogonal trajectories of the system of

parabolas y = axz? is

Bx2—%=0

c.%2— 2=C
2

Dm2—y7:C



https://dl.doubtnut.com/l/_x04H5ldTNmzL
https://dl.doubtnut.com/l/_Z8yZ1xjpR2zn

| ° Watch Video Solution

1
15. A function satisfying/ f(tx)dt = nf(z),wherez > 0is
0

° Watch Video Solution

16. The substituion y = 2% transforms the differential equation
(m2y2 — 1)dy + 2zy3dz = 0 into a homogeneous differential equation

for

Ca=1

D. No value of

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Z8yZ1xjpR2zn
https://dl.doubtnut.com/l/_SFPAyp0NevPU
https://dl.doubtnut.com/l/_B8M2QrMEMUIf

17. A curve passing through (2, 3) and satisfying the differential equation

/0 ty(t)d = z?y(z), (x > 0) is

Answer: D

o Watch Video Solution

18. Which one of the following curves represents the solution of the

- dy
initial value problem o 100 — y, where y(0) = 50



https://dl.doubtnut.com/l/_N1sZBlQdvJEE
https://dl.doubtnut.com/l/_riUU8DfMg5zq

B.
Y{x
100
50
/O > X
C.
Y1x
100
—
50,

Answer: B

° Watch Video Solution

Exercise More Than One Correct Option Type Questions

1. The differential equation 22 1+ — — 4
. e difrerential equa |0nwdx ﬁ =y
dzx


https://dl.doubtnut.com/l/_riUU8DfMg5zq
https://dl.doubtnut.com/l/_nfRbKT6FqGo7

A.is of order 1

B.is of degree 2

C.is linear

D. is non-linear

Answer: A::B::D

o Watch Video Solution

2. The function  f(z)  satisfying  the
F2(x) + 4f " (2) f(=) + (f'(z))* = 0

A f(z) = C. o (2-V8)e

. f(z) = C. e (27V3)®

Cfz) = C.elV32)s

D.f(z) =C.e (2+5)=

Answer: C::D

equation



https://dl.doubtnut.com/l/_nfRbKT6FqGo7
https://dl.doubtnut.com/l/_PYzVHFULFXtC

| ° Watch Video Solution

3. Which of the following pair (s) is /are orthogonal ?

A.162% 4+ ¢ = ¢ and y'® = kx
By=xz+ce “andz+2=y+ ke ¥
Cy=Cz? and z°> +2° = k

D.z2 —y? = C and zy = k

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

° Watch Video Solution

4. Family of curves whose tangent at a point with its intersection with the
2 T
curve zy = ¢” form an angle of 1S

Ay —2zy—az? =k

B.y? + 2zy — 2% =k


https://dl.doubtnut.com/l/_PYzVHFULFXtC
https://dl.doubtnut.com/l/_pcGrp3MVPNwY
https://dl.doubtnut.com/l/_6My5KS9PgnNY

Cy==z —2ctan*1(£) +k
c
ct+x
D.y = cIn —z+k
c—x

Answer: B::C::D

° Watch Video Solution

5. The general solution of the differential equation,

x(j—z) = . log(%) is

Ay=zge ¢
B.y = ze! ¢
Cy=ex e™
D.y = ze®®

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_6My5KS9PgnNY
https://dl.doubtnut.com/l/_xuxL1sSRGg8w
https://dl.doubtnut.com/l/_Vd3XyTLPQxkp

6. Which of the following equation (s) is/are linear?
= Inz

dy
A —
dx +

d
B.y(%) +4x =0

Cdx+dy=0

Y
x

d2
D —?2/ = COS I

Cdx

Answer: A::C::D

o Watch Video Solution

7. The equation of the curve satisfying the differential equation

dy

2
dy . . .
y(%> +(z - y)% — x = 0 can be a (a) circle (b) Straight line (c)

Parabola (d) Ellipse
A. x-y+1=0
B.z? 4+ % = 25

Ca?+y —5x—10=0


https://dl.doubtnut.com/l/_Vd3XyTLPQxkp
https://dl.doubtnut.com/l/_WPRPQX9JxvtH

D. x+y-7=0

Answer: A::B

° Watch Video Solution

8. Identify the statement(s) which is/are true.

an(y)

A f(z,y) = e¥/® + — is homogeneous of degree zero.

B.x. log %dw + Zc—zsin_1 %dy =0 is homogeneous deffierntial
equation.

C. f(z,y) = 2® + sinz. cos y is not homogenous.

D. (332 + yz)d:z: — (my2 — yg)dy = 0 is a homogeneous defferential

equation.

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

° Watch Video Solution



https://dl.doubtnut.com/l/_WPRPQX9JxvtH
https://dl.doubtnut.com/l/_jt8K9PsDvhPo
https://dl.doubtnut.com/l/_DiNzqvcsQtoo

9. The graph of the function y = f(x) passing through the point (0,1)
e . . . dy .
and satisfying the differential equation T + 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 constanat function

B. it is periodic

C.it is nither an even nor an odd function

D. it is continuous and differrntiable for all x

Answer: A::B::D

o Watch Video Solution

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

sin®

xr2

d
d—'sin:c—ycosa:—i— = Osuch thaty — Oas ¢ — oo.Then:
x


https://dl.doubtnut.com/l/_DiNzqvcsQtoo
https://dl.doubtnut.com/l/_CpMFIlTQPS3x

A.(@) lim f(z)=1
z—0
w/2 T
B. (b)/ f(z)dz is lesser than 5
0
w/2
C. (c) / f(z)dx is greater than unity
0

D. (d) f(z) is an odd function

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

o Watch Video Solution

11. Identify the statement(s) which is/are true.

A lim f(z) =1
z—0
w/2 -
B./ f(z)dz is less than 3
0
w/2
C./ f(z)dz is greater than unity
0

D. f(x) is an odd function

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

o Watch Video Solution



https://dl.doubtnut.com/l/_CpMFIlTQPS3x
https://dl.doubtnut.com/l/_JePnePeQqJtV

12. Let y = (A + Bz)e® is a Solution of the differential equation

d2y + ly + =0 I, th
[R— —_— f— y y E y
> +m ny m,n en

A. m=6

B.n=6

Answer: A::D

o Watch Video Solution

13. A curve C has the property that its intial ordinate of any tangent
drawn is less the abscissa of the point of tangency by unity.
Statement I. Differential equation satisfying tha curve is linear.

Statement II. Degree of differential equation is one.


https://dl.doubtnut.com/l/_JePnePeQqJtV
https://dl.doubtnut.com/l/_11Oi6GqOxsH5
https://dl.doubtnut.com/l/_i3qv0tTZtzYM

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: b

° Watch Video Solution

Exercise Statement | And li Type Questions

1. Statement | Differential equation corresponding to all lines, ax+by+c=0
has the order 3.
Statement Il Gereral solution of a differential equation of nth order

contains n independent arbitaray constanis.


https://dl.doubtnut.com/l/_i3qv0tTZtzYM
https://dl.doubtnut.com/l/_wlQnPhCiQ8SU

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: d

o Watch Video Solution

2. Statement | Integral curves denoted by the first order linear differential
o dy 1 : .
equation e Zy= —=zare family of parabolas passing throught the
x
origin.

Statement Il Every differential equation geomrtrically represents a family

of curve having some common property.


https://dl.doubtnut.com/l/_wlQnPhCiQ8SU
https://dl.doubtnut.com/l/_62YYamoiLy2D

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: d

o Watch Video Solution

3. Statement I The solution of
z 2 : : z ne
(ydx — xzdy)cos (—) = ny“dr is sm(—) = Ce"* Statement Il Such
Y Y
type of differential equation can only be solved by the substitution x=vy.
A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.


https://dl.doubtnut.com/l/_62YYamoiLy2D
https://dl.doubtnut.com/l/_ZFS13m3eaKAy

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: d

o Watch Video Solution

4. Statement 1 : The order of the differential equation whose general
. . _ 2 2 2 2x +cg ¢
solution is y = = ¢y cos 2z + cysin” x + c3cos” x + c e”” + cse IS
3. Statement 2 : Total number of arbitrary parameters in the given
general solution in the statement (1) is 3.
A. Statement | is true ,and Statement Il is the correct explanation for
Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |


https://dl.doubtnut.com/l/_ZFS13m3eaKAy
https://dl.doubtnut.com/l/_KntzJKg0oCJG

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

o Watch Video Solution

d? d
5. Consider differential equation (:82 + 1). —Z = 2x. il
dx dx

Statement | For many member of this family y — oo as * — oo.
Statement Il Any solution of this differential equation is a polynomial of
odd degree with positive coefficient of maximum power.
A. Statement | is true ,and Statement Il is the correct explanation for
Statement I.
B. Statement | is true, Statement Il is true and Statement Il is the
correct explanation for Statment |
C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.


https://dl.doubtnut.com/l/_KntzJKg0oCJG
https://dl.doubtnut.com/l/_8yX1wYVuPuzk

Answer: a

o Watch Video Solution

6. Statement | Order of differential equation of family of parabola whose

axis is parallel to y-axis and latusrectum is fixed is 2. Statement Il Order of

first equation is same as actual number of arbitary constant present in

differential equation.

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8yX1wYVuPuzk
https://dl.doubtnut.com/l/_Y69mFx7DnAkH

7.Statement | The differential equation of all non-vertical lines in a plane

d%z
is— = 0.
dy2

Satement Il The general equation of all non-vertical lines in a plane is
ax+by=1, where b # 0.
A. Statement | is true ,and Statement Il is the correct explanation for
Statement I.
B. Statement | is true, Statement Il is true and Statement Il is the
correct explanation for Statment |
C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_Y69mFx7DnAkH
https://dl.doubtnut.com/l/_3s8NhaTGxIST

8. Statement | The order of differential equation of all conics whose

centre lies at origin is , 2.

Statement Il The order of differential equation is same as number of

arbitary unknowns in the given curve.

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_qvQPy4zxbmXP

9. Statement | y=asin x+bcos x is general solution of y"+y=0.

Statement Il y=a sin x+b cos x is a trigonometic function.

A. Statement | is true ,and Statement Il is the correct explanation for

Statement I.

B. Statement | is true, Statement Il is true and Statement Il is not the

correct explanation for Statment |

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: b

° Watch Video Solution

Exercise Passage Based Questions



https://dl.doubtnut.com/l/_gw2nA1Sg8tTQ

1. Let y = f(z) satisfies the equation

f(@) = (e™® +€e")cosz — 2z + /Ow(ac —t)f'(t)dt

y satisfies the differential equation

A o +y=e"(cosz —sinz) — e *(cosx + sinx)
T
dy . _ :
B. Y= e*(cosxz — sinz) — e *(cosz + sinz)
T
dy : - :
C. I +y = e"(cosz + sinz) — e “(cosz — sinz)
T
dy . _ :
D. - V= e®(cosx — sinz) + e~ *(cosz — sinz)
T
Answer: A

o Watch Video Solution

2.Let y = f(«) satisfies the equation

f(@) = (e™® +€e")cosz — 2z + /Ow(ac —t)f'(t)dt

y satisfies the differential equation


https://dl.doubtnut.com/l/_flJ5Jp20RzKe
https://dl.doubtnut.com/l/_Yf8NFIwa1MKG

B.2

C.1

D.O

Answer: D

o Watch Video Solution

3.Let y = f(x) satisfies the equation

f(@) = (e ® +€e")cosz — 2z + /:@ —t)f'(t)dt

y satisfies the differential equation

x

A.e *(cosz —sinzx) + e—(3cos + sinzx) + ge"”

T
B.e *(cosz + sinz) + e—(3cos —sinz) — ge’x

Z
C.e *(cosz —sinz) + e—(3cos —sinz) + ge_”“

m 2
D.e *(cosz + sinzx) + %(3COS —sinz) — ge_x

Answer: C

[


https://dl.doubtnut.com/l/_Yf8NFIwa1MKG
https://dl.doubtnut.com/l/_8MgR8w6JEDOp

| Y Watch Video Solution J

2

d
4. For certain curve y = f(z) satisfying d—g = 6x — 4, f(z) has local
T

minimum value 5whenz =1

Global maximum value of y = f(z) for z € [0, 2] is
A O
B.1

C.2

D.3

Answer: C

o Watch Video Solution

2

d
5. For certain curve y = f(x) satisfying d—:g = 6z — 4, f(z) has local
T

minimum value 5when z = 1

Global maximum value of y = f(z) for z € [0, 2] is


https://dl.doubtnut.com/l/_8MgR8w6JEDOp
https://dl.doubtnut.com/l/_36HuTmto1CyI
https://dl.doubtnut.com/l/_i1AY6PUXVaDZ

A5

B.7

C.8

D.9

Answer: A

o Watch Video Solution

2

6. For certain curve y = f(x) satisfying d—:;/ = 6z — 4, f(z) has local
x

minimum value 5whenz =1

Global maximum value of y = f(z) for z € [0, 2] is
A5
B.7
C.8

D.9



https://dl.doubtnut.com/l/_i1AY6PUXVaDZ
https://dl.doubtnut.com/l/_HIfs85M8PT6W

Answer: B

o Watch Video Solution

7.1f any differentis| equation in the form

f(fi(z, v)d(fi(z, y) + ¢(fo(z, v)d(fo(z, y)) +.... =0

then each term can be intergrated separately.

For example,

/sina:yd(:cy) + /(%)d(%) — —coszy+ %(%)2 +C

The solution of the differential equation

xdy — ydr = \/xz — y2dxis

71£:c

B. (b)zes™

Y

1==
T

C.()z + ™

D. (d)None of these

Answer: A

[


https://dl.doubtnut.com/l/_HIfs85M8PT6W
https://dl.doubtnut.com/l/_cpBNuCyBffjD

| Y Watch Video Solution

8. If any differentisl equation in the form

f(fi(z, v)d(fi(z, y) + o(fo(z, v)d(fo(z, y)) +.... =0

then each term can be intergrated separately.
For example,
x x 1/z)\°
sinzyd(xy) + /<—)d(—> = —cosxy + —<—> +C
/ (=) Y Y 2\y
The solution of the differential equation

(a:y4 + y)dw —xdy = 0is

x3 1/x 2
A—+—-|—) =C

4_%2(y>

x? 1/z\°
B.—+ (=) =

4_%3(y> ¢

x4 1/z\°
C=———=)] =C

4 2\y

z? 1/2\>
ot 12V o

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cpBNuCyBffjD
https://dl.doubtnut.com/l/_CTZDJkJK7O6l
https://dl.doubtnut.com/l/_O16UtYOQhsar

9. If any differential equation in the form

f(fi(z, y)d(fi(z, y) + o(folz, y)d(fa(z, y)) + ... =0

then each term can be intergrated separately.

For example,

/sinmyd(:ry) + /<§)d(§> — — coszy -+ %(%)2 e,

Solution of differential equation

(21: cos y + y° cos a:)d:n + (2ysinm — z? siny) dy = 0is
A z?cosy + y’sinz = C
B.zcosy + ysinz = C
C.z’cos’y + y?sin’z = C

D. None of the above

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_O16UtYOQhsar

d
10. Differential equation d_y = f(x)g(y) can be solved by separating
x

dy
9(y)
The equation of the curve to the point (1,0) which satsifies the differential

variable

= f(z)dz.

equation (1 + yz)dw =zydy = 0is

Azi+yi=1
B.:1:2—y2 =1
C.x2+y2 =2

D. None of these

Answer: B

o Watch Video Solution

d
11. Differential equation d_y = f(x)g(z) can be solved by separating
T

d
variable —2_ — f(z)dz.
9(v)
d 1 2
Solution of the differential equation cy + v =0is

dz 1 — z2


https://dl.doubtnut.com/l/_Prh2Lro0YThv
https://dl.doubtnut.com/l/_FkNvcyXsqfqS

Atan ly+sin lz =C
B.tan 'z +sin ly=C
C.tan 'y.sin la =C

D.tan 'y —sin 'z = C

Answer: A

o Watch Video Solution

d
12. Differential equation d_y = f(x)g(z) can be solved by separating
T
: dy
variable — = f(z)dz.
9(v)
dy

Ifd—:1+x+y+acy and y( — 1) = 0, thenyis equal to
x

C.In (1+x)-1

D. None of these


https://dl.doubtnut.com/l/_FkNvcyXsqfqS
https://dl.doubtnut.com/l/_FKWoNqJiPxKe

Answer: B

o Watch Video Solution

13. Let C be the set of curves having the property that the point of
intersection of tangent with y-axis is equidistant from the point of
tangency and origin (0,0)

If C'1, Cy € C such that

C1: Curve is passing through (1, 0)

Cy: Curve is passing through ( — 1, 0)

The number of common tangents for C; and Cs is

A1l
B.2
C.3

D. None of these

Answer: C

(e~ |


https://dl.doubtnut.com/l/_FKWoNqJiPxKe
https://dl.doubtnut.com/l/_L8qPrQP1BOO7

[ @ Watch Video Solution J

14. Let C be the set of curves having the property that the point of
intersection of tangent with y-axis is equidistant from the point of
tangency and origin (0,0)
IfCs € C
. . T Y .

Cj: is passing through (2,4). If - + i 1. is tangent to Cj, then

A.25a + 10b° — ab® = 0

B.25a + 10b — 13ab = 0

C.13a + 25b — 16ab =0

D.29a +b — 13ab =0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_L8qPrQP1BOO7
https://dl.doubtnut.com/l/_Y6lr1XhbJb55

15. Let C be the set of curves having the property that the point of
intersection of tangent with y-axis is equidistant from the point of
tangency and origin (0,0)

If common tangents of C; and C5 form an equilateral triangle, where

C1, Cs in C and Cy: Curve passes through f(2,0), then C'y; may passes

through
A(—-1/3,1/3)
B.(—1/3,1)
C.(—2/3,4)
D.(—2/3,2)

Answer: A

o Watch Video Solution

Differential Equations Exerise 5



https://dl.doubtnut.com/l/_MWCcXU3ptjrR

1. Match the following :

Column 11
Column |

(A) Xdx+ ydy
xdy - ydx

R : SiPd
(B Sotution of cos? x g —~ tan 2x- y= cos*x, where |x| < T and ,V(E) = Lf @ o y? s asin {C e (;)\
4

6

(C)  The equation of all possible curves that will cut each member of the family ® X+ +Cy=0
of circles x* + ) - 2cx = Oat right angle

(D) Solution of the equation xfxy(l) dt=(x+1) 'rty () dt, x> 0is (s) = 7%
0 0 2 (1 - tan’x)

o Watch Video Solution

2. Match the following :

-

—_— Column | Column I
(A1 Crrcular plage 1 \pandad t i i T 7
_ ares i plaeis e by beat from radins 3 cm 10 5,06 cm. Approximate increase in [(2] 4
(B} Side (I —_— — -
- u < e, .
— \‘wmg by 1%. then percentage increase in volume is @ 0.6n
(C) If the A — - .
rate of e of - < 3
. decrease of 5 2x + 5 is twice the rate of decrease of x. then x is equal to @ N
‘D) Rate of incremen D
nel in area ; . .
atthe rate o 0. ¢y . iSOfc‘qmla(em riangle of side 15 cm. when each side is increasing (s) 33
e 4

o Watch Video Solution



https://dl.doubtnut.com/l/_S3mR2z2qxn0N
https://dl.doubtnut.com/l/_RWL0A2nSHWNQ

3. Match the following :

Column i
® 2.1

(A) The differential equation of the family of curves y=¢ (/:c-os_\' + Bsinx), where 4, B
are arbitrary constants, has the degree n and order m, Then, the values of nand m are

@ L1

respectively
(B)  The degree and order of the differential equation of the family of all parabolas whose
axis is the x-axis, are respectively
(C) The order and degree of the differential equations of the family of circles touching the o 2,2

® 12

x-axis at the origin, are respectively
(D) The degree and order of the differential equation of the family of ellipse having the same

foci, are respectively.

o Watch Video Solution

Exercise Single Integer Answer Type Questions

1. Find the constant of intergration by the general solution of the

differential equation (2z%y — 2y*)dz + (2z* + 3zy®)dy = 0 if curve

passes through (1,1).

° Watch Video Solution

2. A tank initially contains 50 gallons of fresh water. Brine contains 2

pounds per gallon of salt, flows into the tank at the rate of 2 gallons per


https://dl.doubtnut.com/l/_tnAuYLlQZYFt
https://dl.doubtnut.com/l/_zGuRrKGzo2Bx
https://dl.doubtnut.com/l/_wO7gSKaZ4Is2

minutes and the mixture kept uniform by stirring, runs out at the same
rate. If it will take for the quantity of salt in the tank to increase from 40

to 80 pounds (in seconds) is 206, then find A

° Watch Video Solution

3. If f:tR—{—1} — R and f is differentiable function satisfies

fle+ fly) +zf(y) =y+ f(z) +y. f(x)Ve,y e R—{—1} then

find the value of 2010[1 4+ f(2009)]

° Watch Video Solution

4. If ¢(z) is a differential realvalued function satisfying

¢’ (x) + 2¢(z) < 1, then the value of 2¢(z) is always less than or equal

° Watch Video Solution



https://dl.doubtnut.com/l/_wO7gSKaZ4Is2
https://dl.doubtnut.com/l/_vQISch6MLTbp
https://dl.doubtnut.com/l/_tRPSSusMPAhO

5. The degree of the differential equation satisfying by the curves

VIitzr—a/1+y=1is...

° Watch Video Solution

6. Let f(x) be a differentiable bounded function satisfying

2f°(z). f'(z) + 2(f' (2))>. f2(z) = f''(z). If f(z) is bounded in
between y = ki, and y = ko, then the number of intergers between

k1 and ks is/are (where f(0) = f'(0) = 0).

° Watch Video Solution

. o dly dy
7. Let y(z) be a function satisfying — — —— + €™ = 0, y(0)= and
dz dz

y'(0) = 1. If maximum value of y(z) is y(a), then integral part of 2«

o Watch Video Solution



https://dl.doubtnut.com/l/_1srSp99gSD9g
https://dl.doubtnut.com/l/_MGZRKw2ntHQ1
https://dl.doubtnut.com/l/_wOcoUmerT52C
https://dl.doubtnut.com/l/_5HHF5gGGbwD5

8. Find the time required for a cylindrical tank of radius 7 and height H to
empty through a round hole of area a at the bottom. The flow through
the hole is according to the law v(t) = k,/2gh(t) , where v(t) and h(t) ,
are respectively, the velocity of flow through the hole and the height of
the water level above the hole at time ¢, and g is the acceleration due to

gravity.

o Watch Video Solution

Exercise Subjective Type Questions

1. 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) = 0.64/2gh(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 |


https://dl.doubtnut.com/l/_5HHF5gGGbwD5
https://dl.doubtnut.com/l/_WGimR9IqNHhI

[ W Watch Video Solution J

2. Let f:R™ - R satisfies the functional equation
flzy) = e " ¥V f(z) + " f(y)}, Vz,y € RT.If (1) = e, determine

f(x).

o Watch Video Solution

3. Let y=f(x)be curve passing through (1, \/5) such that tangent at any
point P on the curve lying in the first quadrant has positive slope and the
tangent and the normal at the point P cut the x-axis at A and B
respectively so that the mid-point of AB is origin. Find the differential

equation of the curve and hence determine f(x).

o Watch Video Solution

4. If y1 and y2 are the solutions of the differential equation

d
d_y + Py = Q, where P and Q are functions of = alond and y, = ¥ 2,
x


https://dl.doubtnut.com/l/_WGimR9IqNHhI
https://dl.doubtnut.com/l/_Sn0JzIX8mrZo
https://dl.doubtnut.com/l/_Uy4khT3xndfW
https://dl.doubtnut.com/l/_naNiIIUuU5hR

Q
- ()4 . .
then movethat z = 1 + ce / ( v1 ) m, where c is an arbitrary constant.

o Watch Video Solution

Differential Equations Exerise 7

1. Let y=f(x) be a differentiable function VénR and satisfies:

flz) =z + /01m2zf(z)dz—|- /Olzczzf(z)dz.

° Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1If f:R—{—1} — R and fis differentiable function satisfies:

f((z) + f(y) + zf(y)) =y + f(z) + yf(z) V=,

y € R —{ _ 1} Find f(x).

° Watch Video Solution



https://dl.doubtnut.com/l/_naNiIIUuU5hR
https://dl.doubtnut.com/l/_RmdsWRcMlrXx
https://dl.doubtnut.com/l/_mkWjXDKEK6NS

2. A solution curve of the differential equation

d
(z° + zy + 4z + 2y + 4) (%) —y?> =0 passes through the point

(1, 3) Then the solution curve is
A. intesects y=x+2 exactly at one points
B. interesects y=x+2 exactly at two points
C.intersects y = (z + 2)*

D. does not intersect y = (z + 3)*

Answer: A::D

° Watch Video Solution

Let f:(0.00) — R be adifferentiable function such that f'(z) =2 — -

Then

1
A. lim '(—> =1
z—0+ T


https://dl.doubtnut.com/l/_rKwuqwGYV3MY
https://dl.doubtnut.com/l/_TiygWuNFpUjT

1

B. lim a:/’ (—) =
rz— 0+ X
) 9, (1

C. im =z — ] =1
z—0+ X

D.|f(z)| < 2forallz € (0, 2)

Answer: A::D

o Watch Video Solution

4. Let y(x) be a solution of the differential equation
(1+e")y" +ye®” =1. If y(0) =2, then watch of the following
statements is (are) true?

A.y(-4)=0

B. y(-2)=0

C. y(x) has a critical point in the interval (-1,0)

D. y(x) has no critical point in the interval (-1,0)

Answer: A::C::D

[ - 1


https://dl.doubtnut.com/l/_TiygWuNFpUjT
https://dl.doubtnut.com/l/_8zm6oSQyzqKv

| @J Watch Video Solution J

5. Consider the family of all circles whose centers lie on the straight line
y = z. If the family of circles is represented by the differential equation

Py 4+ Qy' +1=0, where P, Q are functions of x, y and y’ (here

, dy .. d% . . .
y = —,y = —, then which of the following statements is (are)
dz dx?

true?

A. P=y+x
B. P=y-x
C. P+Q=T-x+y+y'+(y")"(2)'

D. P-Q=x+y-y'-(y)"(2)

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_8zm6oSQyzqKv
https://dl.doubtnut.com/l/_O4iyfAj0moGw

6. The function y = f(z) is the solution of the differential equation

dy Ty zt 4+ 22 .
- 4 = in (—1,1) satisfyin 0) = 0. Then
e — ( ) fying  f(0)

2 - )v/(5)3(k) (1
[ @iz is @ O@ T30 - ) D gy

() (y) v/ (2)3(aa)(bd) 4«

dd)(ee)(ff) (gg)

@ @@ Zsme - 0 g g0y @ @
(@0 o)) — () LD,y vy o
R
M3
n V3
34
n V3
“% "1
Y
%2
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZUBL87MHdyEf

1
7. Let f: {5, 1] — R (the set of all real numbers) be a positive, non-

constant, and differentiable function such that

1
f'(z) < 2f(:c))andf<%) = 1. Then the value of 1 f(z)dz lies in

2

. e—1
the interval (a) (2¢ —1,2¢) (b) (3 —1,2e —1) ( ,€ — 1> (d)

2
0e—l
T2

Answer: D

o Watch Video Solution

s
8. A curve passes through the point (1, E) Let the slope of the curve at

each point (x,y) be % + sec(%), x > 0. Then, the equation of the curve


https://dl.doubtnut.com/l/_XeWrAU5N6ogP
https://dl.doubtnut.com/l/_t5rOjQ3xDp7a

. (Y 1
A sm(—) = logz + —
T 2

B. cos ec2 =logx + 2
x

2y
C.sec - )= logx + 2

2 1
D. cos (_y
T

= logz + =
Answer: A

o Watch Video Solution

9. Let f:[0,1] — R (the set of all real numbers) be a function. Suppose
the function f is twice differentiable, f(0) = f(1) = 0 and satisfies
f(z) —2f () + f(z) > €*,z €[0,1] If the function e “f(z)
assumes its minimum in the interval [0,1] at = = %, which of the

following is true?
3

1
(A) f'(z) < f(z), 1 <z < 1

B) f'(z) > f(z),0 <z < %


https://dl.doubtnut.com/l/_t5rOjQ3xDp7a
https://dl.doubtnut.com/l/_mH1tmlnKf58M

Q) f'(z) < f(z),0 <z < %

(D) f'(z) < f(x), % <zr<l

1

A f'(z) < f(z), 1 <¢<7
1
B.f'(z) > f(z),0 <z < 1

Cfi(z) < f(x),0 <z < %

D. f'(z) < f(=), % <z <l

Answer: C

o Watch Video Solution

10. Let f:[0,1] — R be a function. Suppose the function f is twice
differentiable, f(0)=f(1)=0 and satisfies
f(x) —2f (z) + f(x) > €%,z € [0, 1] Which of the following is true

for0 <z <17

A.(@)0 < f(z) < >

1 1
B.(b) — 5 < f(z) < 5


https://dl.doubtnut.com/l/_mH1tmlnKf58M
https://dl.doubtnut.com/l/_cuIsBUWVubq6

Answer: D

° Watch Video Solution

M. Let f:[0, 1] — R (the set of all real numbers) be a function. Suppose
the function f is twice differentiable, f(0) = f(1) = 0 and satisfies
f(z) —2f"(z) + f(x) > e®,x € [0, 1] Which of the following is true
1 1
for 0<z<1 ? (A 0<fla)<oco (B) —3<fla)<z (O
1

-7 < f(z) <1(D)—o00 < f(z) <0

A.g is increasing on (1, 00)

B. g is decreasing on (0, 1)

C. g is increasing on (1,2) and decreasing on (2, c0)

D. g is decreasing on (1,2) and increasing on (2, c0)

Answer: B


https://dl.doubtnut.com/l/_cuIsBUWVubq6
https://dl.doubtnut.com/l/_DQa93sOoWYWD

o Watch Video Solution

12.Let f: [0, 1] — R (the set of all real numbers ) be a function. Suppose
the function f is twice differentiable,f(0)=f(1)=0 and satisfies
f'(z) —2f"(z) + f(x) > e®,x € [0, 1] Consider the statements.
. There exists some = € R such that, f(z) + 2z = 2(1+ :n2)
(I1) There exists some z € R such that, 2f(x)+1=2x(1+x)
A.Both I and Il are true
B. lis true and Il is false

C.lis false and Il is true

D.Both I and Il are false

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DQa93sOoWYWD
https://dl.doubtnut.com/l/_kJodKJvzWnl4

13.If y(x) satisfies the differential equation y’ — ytanz = 2zsecx and

y(0) =0 , then (a)
- ) (7)2(0)
(@@ im0 ) = )2 (s, G200
g q
(y) (b) [Math Processing Error] (xx) (c)
- n) (o) (P)2(a) (p
@Eu((DE@®Z3D®D) = (m LT D44y

(w) (d) [Math Processing Error] (ddd)

7y 7y
Ay(—) =

y( 4 ) 84/2
B. y'((pi)/(4))=((pi*(2))/(18))'
C.y'((pi)/B3)=((pi™(2))/(9))

(T 4 272
D.y (—) = - +

3 3 3,3

Answer: D

o Watch Video Solution

14. Let y'(z) +y(z)g'(z) = g(x)g (), y(0),2 € R, where f'(z)

dy(z
denotes M, and g(z) is a given non-constant differentiable function

dzx


https://dl.doubtnut.com/l/_2LdQ3a4iTMCm
https://dl.doubtnut.com/l/_aCLmgjpIcvYd

on R with g(0) = g(2) = 0. Then the value of y(2) is

o Watch Video Solution

15. Let f: R — R be a continuous function which satisfies f(z) =

/ f(t)dt Then the value of f(1n5)is
0

o Watch Video Solution

16. Let a solution y=y(x) of the differential equation
/2% — 1dy — yy/y? — 1dx = Osatisfy y(2) =

T
Statement | y(z) = sec(sec e — —)

2\/_

2
V3

1
Statement Il y(x) is given by — =

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement I.

B. Statement I is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement I.



https://dl.doubtnut.com/l/_aCLmgjpIcvYd
https://dl.doubtnut.com/l/_Ru5ucKQga3Bt
https://dl.doubtnut.com/l/_I6NakvaBkFUe

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: C

° Watch Video Solution

17. If a curve y = f(x) passes through the point (1, — 1) and satisfies
1
the differential equation , y(1 + zy)dz = zdy , then f< — 5) is equal

to:

ok o

ol i ot o

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_I6NakvaBkFUe
https://dl.doubtnut.com/l/_wFEpPf9qz5VC

18. Let y(x) be the solution of the differential equation
dy .
(z logx)d— + y = 2zlogz, (z > 1), Then y(e) is equal to
T
A. e
B.O
C.2

D. 2e

Answer: C

° Watch Video Solution

19. Let the population of rabbits surviving at a time t be governed by the

dp(t 1
Z(t) _ Ep(t) — 200. If p(0) = 100 , then p(t)

equals (1) 400 — 300¢’/2 (2) 300 — 200e /% (3) 600 — 500¢"/? (4)

differential equation

40 — 300e ~t/2


https://dl.doubtnut.com/l/_wFEpPf9qz5VC
https://dl.doubtnut.com/l/_ARtDk2UmK0bq
https://dl.doubtnut.com/l/_X62PQ0uulnaN

A. 400 — 300e3

B. 300 — 200

C.600 — 500e3

D. 400 — 300e3
Answer: A

o Watch Video Solution

20. At present, a firm is manufacturing 2000 items. It is estimated that
the rate of change of production P w.r.t. additional number of workers x is
. dP
given by i 100 — 12,/z. If the firm employs 25 more workers, then
x
the new level of production of items is (1) 3000 (2) 3500 (3) 4500 (4) 2500
A. 2500
B. 3000

C.3500

D. 4500


https://dl.doubtnut.com/l/_X62PQ0uulnaN
https://dl.doubtnut.com/l/_BVSob2CMIFnF

Answer: C

° Watch Video Solution

21. The population p(t) at time t of a certain mouse species satisfies the
. . o p(t)
differential equation dw = 0. 5p(t) — 450 If p(0) = 850 , then the

time at which the population becomes zero is

(1)21In18(2) In 9 (3) % In 18 (4) In 18

A.2log18
B.log9
C 11 18
-5 log

D.log18

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BVSob2CMIFnF
https://dl.doubtnut.com/l/_lquCRCYHYDp2

d
22.If d—y = y + 3 and y(0)=2, then y(log2) is equal to
x

A5

B.13

D.7

Answer: D

o Watch Video Solution

23. Let | be the purchase value of an equipment and V(t) be the value

after it has been used for t years. The value V(t) depreciates at a rate

dv (¢)
t

given by differential equation =-k(T-t) , where £ > 0 is a constant

and T is the total life in years of the equipment. Then the scrap value V(T)

1 2 k(T —t)?
of the equipment is : (1) T2—E(2)I__kﬂ21 ) I — ( > ) (4)

e—kT


https://dl.doubtnut.com/l/_fRYkzeZSchnK
https://dl.doubtnut.com/l/_qdwcw7yOcnqz

Answer: A

o Watch Video Solution

24. Solution of the differential equation
. .
coszdy = y(sinz — y)dz,0 < z < 5 is
A. secx=(tanx+C)y
B. ysecx=tanx+C
C. ytanx=secx+C

D. tanx=(secx+C)y

Answer: A



https://dl.doubtnut.com/l/_qdwcw7yOcnqz
https://dl.doubtnut.com/l/_IPsOaKYM9Kdx

| o Watch Video Solution

25. The differential equation which represents the family of curves

y = c1e” where ¢; and ¢, are arbitary constants is

Ay =y

B.y"=y'y

c- yyll=yl

Answer: D

° Watch Video Solution

26. The differential equation of the family of circles with fixed radius 5

units and centre on the line y=2 is

A (a)(z —2)y? =25 — (y — 2)°


https://dl.doubtnut.com/l/_IPsOaKYM9Kdx
https://dl.doubtnut.com/l/_dqQc0bWBx2SR
https://dl.doubtnut.com/l/_Ro4eN2CeUQPG

B.(b)(y — 2)y? =25 — (y — 2)°
C()(y—2)y? =25— (y—2)*

D. (d)(z — 2)y? = 25 — (y — 2)°

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ro4eN2CeUQPG

