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DIFFERENTIAL EQUATIONS

Single Correct Answer Type

1. Let F denotes the family of ellipses whose centre is at the origin and major axis is the y-axis.
Then, equation of the family F is

i O O S T dry ayl, 8y X
a)dx2+dx(xdx y)~—0 b}xydxz dx(xax y)—O
d2y , dy(_ dy - dy dy( 4y _\_
9y G+ a(x Z-y)=0 B - o-) =0
o

: (@]

The order and degree of the differential equation p = Ty are respectively

dx?
a) 2,2 b) 2,3 c) 2,1 d) None of these

3. The differential equation of the family of curves y = e?*(a cos x + b sin x), where a and b are
arbitrary constants, is given by
a)y—4y1+5y=0 b)2y, =y +5y=0 )y, +4y;—=5y=0 d)y;—2y;+5y=0

4. The solution of & = &9 represents a circle when
dx  by+f

a)a=>»h bya=—-b c)a=-—2b da=2b

5. Solution of the differential equation j—i— +% =55
2 = E -

a}ysz—i-r:x_z by =x"t+cx73 c]y::;+cx‘1 dyxy =x?+c¢
6. The differential equation satisfied by the family of curves y = ax cos G + b), where a and b are

parameters, is

a)x’y; +y =0 b)x*y, +y =0 c)xy; —y =0 dx*y; —y=0
7. The solution of the differential equation y dx + (x + x%y)dy = 0 is

a}—x—1y=c b]—$+log}-’=c c}$+logy=c d)logy = cx
8. 2 s ; d%y dy\? w

The degree of the differential equation 2 (ﬁ) +3 (dx) + 4y =x,is

a)0 b)1 c) 2 d) 3
9. The differential equation cot y dx = x dy has a solution of the form

a) y = cosx b)x = csecy c) x =siny d) vy =sinx

10. The solution of the differential equation (3xy + y?)dx + (x% + xy)dy = 0 is
a) x?Qxy+y3) =c? b)x?QRxy—y?)=c? ) x?(y?—2xy)=c? d)Noneofthese

11.
The order and degree of the differential equation Jz_—z = 4% — 7x = 0 are
a)land1/2 b)Z2and 1 c)land1 d)1and?2
12. Solution of the differential equation cos x dy = y(sinx — y)dx,0 < x < % is
a)secx = (tanx + c)y b) ysecx =tanx +¢c¢
¢) ytanx =secx + ¢ d)tanx = (secx + x)y

2
13- 4fx = Acos4t + Bsin 4t, then iTJ; is equal to
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a) —16 x b)16 x c) x d) —x

4. gf %+ y = 2e%*, then y is equal to

a}ce'x+§ezx b}(1+x)e"‘+§ezx+c

c) Ce_x-’-% e d)e—x+§ e?* +¢
15. d 2

The solution of differential equation &£ w is

dx g(x)
a}t:g(x)+c b]t:ig_@+c C}t=g(x) djit=glx)+x+c
x x xX+c¢

16. The differential equation of all circles of radius a is of order

a) 2 b) 3 c) 4 d) None of these
17. The solution of the differential equation xy?dy — (x* + y*)dx = 0 is

a)y®=3x*+c¢ b) y3 = 3x3log(cx) o) v® =3x3 +log(cx) d)y®+ 3x3 = log(cx)
18. The solution of the differential equation x % + y =xcosx +sinx, giventhaty = 1 whenx = %

is

a)y =sinx —cosx b)y = cosx c) y =sinx d)y = sinx + cosx

19. The differential equation obtained by eliminating the arbitrary constants a and b from xy =
ae* + be *is

d?y | LAy &y A
Ax —=+2-——xy=0 b netdy o —xy=0
d*y dy _ d’y  dy
Cdex2+2dx+xy—0 dJaszrdx xy=20
2
20- The general solution of the differential equation % + 2 2—1 +y = 2e3* is given by
3 —3x
a) y = (c; + %) ex+eT b)y = (¢; + cax)e™ + 2
3x =3X

y=_(c; +cx)e™™ +ET d)y = (c; + cx)e™ + eT

21. The solution of the differential equation (2y — 1)dx — (2x 4+ 3)dy = 0, is
2x—-1 b2x+3_C _Zx—l_c d23u+1

VT3 )5y =1~ Vg1~ Jox=3~ ¢
22. A curve passes through the point (0, 1) and the gradient at (x, y) on itis y(xy — 1). The equation of the

curve is

a)y(x—1)=1 byy(x+1)=1 gx(y+1)=1 dx(y—1=1
23. Solution of the differential equation xdy — yvdx = 0 represents a

a) Parabola b) Circle ¢) Hyperbola d) Straight line
24 f -z—:— =1+ x+y+xyand y(—1) = 0, then the function y is

a) e(1-1)?/2 b) e(+¥)?*/2 _ c) log.(1+x)—1 d) (1 +x)

- 1
25 An integrating factor of the differential equation x Z—i + ylogx = xe*xz!°8%, (x > 0),is

a) xlosx b) (ﬁ)lugx 9 (\XE){'I&:-M:)z e

26. The differential equation y Z—f:—t— X = c represents

a) A family of hyperbolas

b) A family of circles whose centres are on the y-axis

c) A family of parabolas

d) A family of circles whose centres are on the x-axis
27. 1fy'= % then its solution is

a)yi+2xy—xt=c¢ b)y*+2xy+xi=c y:—2xy—x*=c d)y?-2xy+x¥=c
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is
a)5 b) 4
29.

28. The order of differential equation whose general solution is given by y = ¢;e?**% + c3e* + ¢4 sin(x + ¢5)

c) 3

2 ; : ; o v .
The solution of the differential equation Py dy = ( — 1) dx, is

d) 2

xZ4y2
a) y = xcot(C — x) b) ces"l‘i—fz(—x+ﬂ') c) y=xtan(C — x) d]i-j:xtan((:—x)
30. If dx 4+ dy = (x + y)(dx — dy), then log(x + ¥) is equal to
ajx+y+¢ byx+2y+c c)x—y+rc d2x+y+c
31. The solution of the equation y —x j—i =a (},2 + j—z) is

b)y =c(x+a)(1+ay)
d) None of these

a)y=clx+a)(1l—ay)
dy=clx—a)(l+ay)

The slope at any point of a curve y = f(x) is given by % = 3x? and it passes through (-1,1). The

equation of the curve is

|
1
|
|
|
|
|
|
|
|
1
1
|
|
|
|
|
|
1
|
1
|
: ,

5 2/3 3
I & The order and degree of the differential equation (1 +3 ﬂ'f-) =4 -d—J; are
1 dx dax
: 2) (1,3) b) (3,1) 0) (3.3) d) (1,2)
: 33. The equation of one of the curves whose slope at any point is equal to y + 2x is
| a)y=2(e*+x-1) by=2*—x—-1) cJy=2(e*—x+1) dy=2(e*+x+1)
: 34. The degree of the differential equation of all curves having normal of constant length ¢, is
: a)1 b) 3 c) 4 d) None of these
: 35. The solution of%+ 1 =cosec(x+y)is
| aJecos(x+y)+tx=c b)cos(c+y)=c
: sinx+y)+x=c d)sin(x +y) +sin(x+y)=c
: 36. The solution of the differential equation z—i =g Ly Re™2V g
|
I a)eY =3 +x3 4 ¢ b]%ezyzé(e3x+x3)+c
|
: c)%ezy=5(83x+x3)+c d)e? =e¥* + x> +¢
: 37. The differential equation whose solution is (x — h)? + (y — k)? = & is (a is a constant)

, 3 )
I dy\* d?y
a s = g2 —=
: ) _1+ (dx) l ¢ dx
I r 2 3 2 2
d d

o]
: ) _l + Fr *\ Taz
I d}" 3 5 dzy 2
; o [1+(3)] =« (ﬁ
: d) None of these
| 38. The degree and order of the differential equation whose solution is a parabola whose axis is x-
: axis, are
: a)l,1 b) 1,2 c) 1,0 d) 2,1
| 39. General solution of the differential equation L e given by
| dx x+yv-1
: ajx+y=loglx+y|+c b)x—y=log|x+y|+c
| y=x+loglx+y|+c dy=xlog|lx+y|+c
I r
1 40. Integral curve satisfying y' = z?;j ,¥(1) = 2 has the slope at the point (1, 0) of the curve is equal to
I —
| a) -5/3 b) -1 c) 1 d) 5/3
5 §
|
|
|
|
|
|
|
|
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a)y=x>+2 b)y=—x*-2 A)y=3x*+4 d)y=—-x*+2

52. The equation of the curve passing through the origin and satisfying the differential equation (1 + xz)g +
2xy = 4x? is
a)(1+xH)y=x3 b) 2(1 + x%)y = 3 x3 c) 3(1 + x¥)y = 4 x3 d) None of these

53. The solution of the differential equation z—i =e* Y +x?eVis

y=e* ¥ —xleV 4+

i 1 1
bje? —e*=zx+c e*+e¥=cxP+c def-e’=x"+c
C

a)

2
>4 The solution of the equation x :— logx whenx =1,y =0 and— —1is

a};(lt}gx}2 log x b]z(logx)‘2 —logx c) —E(logx)z + log x cl]—%(h::-gx)2 —logx
55. Observe the following statements

A:Interating factor Df% +vy=x%ise*

| I
1 I
| I
| I
I F
| 42. ; : ; : 2y _ 2. |
" The solution of the differential equation (x + y) —,=a’is "
| 1
I a}(x+y)2— L b)(x +y)2 =a’x+c 1
1 I
I o (x+y)i= 2-:1 x+c d) None of these I
: 43. y = cx — c?, is the general solution of the differential equation :
: a) () —-xy'+y=0 b)y"” = :
| Ay =c )V +xy +y=0 1
| 1
I 44. The solution of‘;—: + %v =-—gis I
| k m m i k m k m I
: a}uzce'ﬁt—Tg b]uzc—Tge'Et c) ve” mt"c—Tg d]ueFE:c—Tg :
: 45. The solution of— + ytanx = secx is E
: a}ysec‘x—tanx+c b) ytanx = secx + ¢ c]tanx = ytanx +c¢ d) xsecx =tany + ¢ :
| 46, y+x tank I
| If zi -T”L then smzls equal to 1
| I
I a) cx? b) cx c) cx? d) cx* i
: 47. The differential equation of the family of curve y? = 4a(x + 1), is :
I dy( dy) I
a =4—|x+
! I =t e\t s :
dy
| b = |
I ) 2y s +4a -
1 2 I
L fdy dy
I ) v2 (_) 9 _ 2 I
: )y o + 2xy = BY :
d
i d) yz-—y +4y =0 !
: 48. The solution of the differential equation % =e"Vis :
: aJe*+e¥=c b)e* —e¥ =¢ cJe*+e ¥ =c¢ de*—e¥=c :
2 2
: £ The solution of differential equation t = 1 + (ty) % + % ( z—z) +...m:0 is :
| ! I
| a)y =+,/(logt)? +c byty=t¥Y+e¢ c)y=logt+c d)y = (logt)* +c 1
: 50. The solution of x dy — y dx + x?e* dx = 0 is :
| 2 X = Z4e*=c¢ - x 1
I a)_te ¢ b]y+ gJxte¥=¢c dy+te*=c 1
: 51. The solution ij_i+ 2ytanx = sinx, is :
: a)ysec®x =sec’x+C b)ysec’x=secx+C c¢)ysinx=tanx+C d) None of these :
1 I
| I
| 1
| I
| 1
| I
| I
| 1
| I
| I
| |
| |
l I
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| 1
| 1
| I
| I
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R: Integrating factor of% + P(x)y = Q(x) is ] POx)dx

Then, the true statement among the following is
a) Ais true, R is false b) A is false, R is true
c) Ais true, Ristrue, R= A d) A is false, R is false
56. The differential equation of the family of ellipse having major and minor axes respectively along the x and
y-axes and the minor axis is equal to half of the major axis, is

a)xy —4y=20 b)4xy +y=10 c)dyy' +x=0 d)yy' +4x =0

57. The differential equation of system of concentric circles with centre (1,2) is
_ A — —2y S

a)(x—2)+(y de 0 b)(x—1)+ (y 2)dx 0

J@E+DZ+(y-2)=0 dx+2)2+y-1)=0
58. The equation of family of a curve is y? = 4a(x + a) then differential equation of the family is

a)y=y'+x b)y=y"+x gy=2y'x+yy?  dy"+y' +y*=0
59. y = Ae* + Be?* + Ce?” satisfies the differential equation

a)y" —6y'+11y' —6y =10 b))y +6y" +11y'+ 6y =0

oy +6y’"—-11y"+6y =0 d)y"” —6y" —11y"+6y =0
60. The differential equation of all parabolas whose axes are parallel to y-axis, is

dy _ Ex _ &y ax @y L 28 _

a}d—x]—{] bdyz_c Cdx3+dy2_0 d]@i‘ZE—C
61. The differential equation of all circles which passes through the origin and whose centre lies on y-

axis, is

dy dy
2 _ oy~ 2 =0 b 2 _yRy— 2 =0
3) (x* —y*) =~ 2xy ) (6% —y*) o=+ 2xy
dy dy
BT o O d) T8 gy 22 _
)ix y)dx xy =0 ) (x y)derxy 0

62. The equation of the curve whose tangent at any point (x, y) makes an angle tan™!(2x + 3y) with
x-axis and which passes through (1,2) is

a) 6x + 9y + 2 = 2631 b) 6x — 9y + 2 = 26e3*~1)
c) 6x + 9y — 2 = 263~ d) 6x — 9y — 2 = 26e3x~1)
63. The solution of the differential equation Z—i o ta;y - tanz:my is
a}si;y+lﬂgx=c b]si%-t-]ogx:c o logx+x=c d)logx+y=c
64. The order and degree of the differential equation
dzy a d3y 2 dy\3 . .
5 (ﬁ) + 4 (ﬁ) + E) + 2y + x? = 0 are respectively
a) (2,5) b) (3.2) c) (1,3) d) (2,3)
65. a5 dy\2
The order and degree of the differential equation y = T a? (E) + b2 is
a) 3,1 b) 1,2 c) 2,1 d) 1,3
66. The differential equation of all ‘Simple Harmonic Motions’ of given period %ﬂ, is
dx d*x d%x d*x 1
a) — = b —_ 2y = C) — —nx = d—+—x=
}dt2+nx 0 ]dt2+nx 0 Jdtz n“x=0 ]dt2+n2x 0
67. Solution of the differential equation d?y + d?y =0,is
1 1
a) logx =logy b];+;:c cJx+y=c d)xy=c

68. The differential equation of all non-vertical lines in a plane is
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@y _ i _ Ny _ ax _
A2 =0 bdy2_0 )z =0 clirm 0
2
69 The solution of 22 = % - is
dx Xy-x
a) e¥/* = [x b) e¥/* = ky c) eX/¥ = kx d) e ¥/* = ky
70. 2 = . dy 2/3 d?y =
The order and degree of the differential equation (1 + 4—&;) = 45:—zare respectively
a) 1, b) 3,2 0) 2,3 d2,2

71. The solution of the differential equationy’ = 1+ x + y* + xy%,y(0) = 0 is

%2
2
ajy =exp(x+?)—1

_ x?
bjy2=1+Cexp(x+?)

c) vy = tan(C + x + x?)

52
dy= tan(x+7)

72. Splution of the differential equation % +% = sinx is
a) x(y + cosx) =sinx + ¢ b) x(y —cosx) =sinx + ¢
¢) x(ycosx) =sinx +¢ d) x(y —cosx) =cosx +¢

73. The integrating factor of the differential equation (ylogy)dx = (logy — x)dy is

1
2) ey b) log(logy) ) 1+logy d) logy

74. The family of curves y = e?5!"*, where a is an arbitrary constant, is represented by the

differential equation

a)logy = tanxjy

X

— tanx @ il 0 i
b]ylogy—tanxdx c)y[ogy—smxdx d) logy—cosxdx

75. The order of differential equation of all parabolas having directrix parallel to x-axis is
a) 3 b) 1 c) 4 d) 2
76. The solution of the differential equation x dy — y dx = /x3 + y? dx, is
a)x+yx2+y?=Cx* bly—Jx?+y?=Cx Ox—x?+y?=Cx d)y+/x?+y?=Cx?

77. The integral factor of equation (x? + 1)% +2xy=x2—1is

2 Z_
st b) X 0 xr] d) None of these
241 x24+1
78. The difference equation of the family of circles with fixed radius r and with centre on y-axis is
)y (A +y) =r*yi  b)y?=riy +yf (1 +y) =riyi  d)x® =71y +¥f

79. The differential equation of the family y = ae® + bx e* + cx? e* of curves, where a, b, ¢ are
arbitrary constants, is

)y +3y" +3y'+y =0 b)y" +3y" =3y’ =y =0
c)yur_gy”_:gyr_'_y:o d)yrll_syr+3yl_y=[]
80. y = ae™ + be™ ™ satisfies which of the following differential equations
a}j—i—myz() b]%+my:[] C}Z_il;__mzy___o d) None of these
81. The order and degree of the differential equation v'sinx (dx + dy) = vcosx (dx — dy) are
a) (1,2) b) (2,2) ¢) (1,1) d) (2,1)

82. The order of the differential equation of all circles of radius r, having centre on y —axis and passing
through the origin, is
a) 1 b) 2 ¢) 3 d) 4

83. An integrating factor of the differential equation (1 + y + x2y)dx + (x + x*)dy = O is
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a) logx b) x c) e¥ d) %

. d 1/3
The solution of & = (ﬁ) is
dx X

a} x:!f.’i £ yzﬂ =c b] J",1,'3 +y1/3 =c r.‘] y2/3 _xzfs =c d] y‘l,.fi*} — W3 =
85. The differential equation of the curve for which the initial ordinate of any tangent is equal to the
corresponding subnormal, is
a) Non-linear b) Homogeneous
¢) In variable separable form d) None of the above

84.

86. i i i i e 25BN
The solution of differential equation y — x e ( yrAas ) is

a) (x+a)(x+ay) =cy b) (x + a)(1 —ay) =cy
c) (x+a)(1—ay)=—cy d) None of these

87. The equation of family of curves for which the length of the normal is equal to the radius vector, is
a) y? Fx? =k? b)ytx=k ) %= kx d) None of these

88. The equation of the curve in which the portion of y-axis cut off between the origin and the tangent varies
as the cube of the abscissa of the point of contact is
k x3 k x*?

3}}’=?+Cx b]y=_7+c
kx ox?
i k x3 ' d)y T3 2
Y=="g ¥ (k is constant of proportionality)

(where ¢ is arbitrary constant)
89. The solution of differential equation (sinx + cos x)dy + (cosx —sinx)dx = 0 is
a)e*(sinx +cosx)+c=0 b) e¥(sinx + cosx) = ¢
c) e¥(cosx —sinx) = ¢ d)e*(sinx —cosx) =c¢
90. A particles moves in a straight line with a velocity given by i—: = x + 1 (x is the distance described). The

time taken by a particle to traverse a distance of 99 metres is

1

a) logpe b) 2log, 10 c) 2logge d) Elogm e

91. The differential equation of all parabolas having their axis of symmetry coinciding with the axis of X, is
d%y  rdy\? d2x  sdx\? d*y dy d) None of these
A y——+[—=] = bx—+(—) =0 y——Ff ==
)y x2 (dx) 0 ) dy?  \dy ) Yidx? *: dx 0
; y : ; d g
92. The solution of the differential equation A AT
dx Xy+x

a}x+y=]0g(%) b) x + y = log(cxy) c)x—y =log(%) d]y—x=log(%)
93. Observe the following statements.
LIFdy + 2xydx = 2~ dx, then ye""2 =2x+c
ILIF ye** — 2x = ¢, then dx = (29 —x* _ ny)dy
Which is/are correct statements?
a) Both I and Il are true b) Neither I nor I1 is true
c) lis true, 1l is false d) I is false, Il is true
94. The degree of the differential equation corresponding to the family of curves y = a(x + a)?, where a is an
arbitrary constant is
a)1 h) 2 c) 3 d) None of these

95. . . . dfy 3 ay\* .
The order and degree of the differential equation e T (E) are respectively

a) 2,3 b) 3,2 c) 2,4 d) 2,2
96. Solution of differential equation secx dy — cosecy dx = 0 is
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a)cosx +siny =c b)sinx +cosy =c¢ c)siny—cosx =c¢ d)cosy —sinx =c¢
The solution of the differential equation - —wi

dx 2x—4y
a)(x—2y)?+2x=c b)(x—2y)+x=c o)(x—-2y)+2x*=c d)(x—-2y)+x*=c

98. The differential equation of all circles in the first quadrant which touch the coordinate axes is of order

97.

a)1l b) 2 c)3 d) None of these
99. The solution of the differential equation j—y = ? satisfying the condition y(1) = 1is
a)y=xlogx +x b)y =logx + x c) y=xlogx + x? d]y—xe(x'”
100. e slope of the tangent at (x, ¥) to a curve passing through a point (2, 1) is —>, then the equation of the
curve is
a) 2(x%* —y?) =3x b) 2(x? — y%) = 6y c) x(x2—y*) =6 d) x(x? +y%) = 10
101. dZy dy 3,"2
The order and degree of the differential equation |y + pro=-ilad- e (E;) are
a) 2,2 b) 2,1 e} 1.2 d) 2,3
102. The solution sz_i +y=e*is
a)2y=e¥* +c b)2ye* = e’ +¢ c) 2ye* =e** +¢ d) 2ye®* =2e* +¢
103. If d(x) = ¢'(x) and ¢p(1) = 2, then d(3) equals
a) e? b) 2 e? ) 3 e? d) 2 e?

104. The general solution of the differential equanon 4 + sin (x:y) sin (xzy) is

N y X
a) logtan (E) =c—2sinx b) logtan (4 —2s (2)
c) Iogtan(%+§)=c—25inx d)logtan(%+% = 2511‘[(;)

105. The differential equation of family of curves x? + y2 — 2ax = 0, is
a)xZ—y2—2xyy'=0 b)y?—-x?=2xyy ) x2+y242y" =0 d) None of these

106. The order of the differential equation whose general solution is given by y = (¢, +
¢,) cos(x + ¢3) — ;87 where ¢y, ¢,, €3, €4, C5 are arbitrary constants, is

a) 4 b) 3 c) 2 d) 5
107. The degree of the equation e* + sin (i—i) =3is
a) 2 b) 0
c¢) Degree is not defined d)1
108.If x = sint,y = cospt, then
a) 1 —x)y, +xy, +p’y =0 b) (1 — x*)y; + xy, —p’y =0
) (1+x3)y, —xy; +p?y =0 d) (1 —x*)y, —xy; +p?y =0

109. The differential equation representing the family of curves y = xe“* (¢ is a constant) is
d d d d
Az =r(1-lg}) wFZ=Jlg()+1 aFZ=3(1+lg}) OF+1=Tog(})
110. The degree and order of the differential equation y = px + i/a? p? + b2, where p = j—;, are

respectively
a) 3,1 b) 1,3 e} 1;1 d) 3,3

111. The degree of the differential equation y;ﬁ +2+3yv, +y;,=0,is

a)l b) 2 c) 3 d) None of these
112, 2 S ! - ﬂ "o__ '-'12_}'

Ifx* +y= =1, then (y =y —dxz)

alyy" =2y ¥+1=0 blyy"+GP+1=0 gy'=0)-1=0 dy"+207¢+1=0

d log x2 )
113. The solution of the differential equation = = M‘ i
dx siny+ycosy
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a) ysiny = x*logx + C
b) ysiny = x*+C

c) ysiny = x? +logx + C
d) ysiny =xlogx + C

114. 79 reduce the differential equation % + P(x).y = Q(x).y™ to the linear form, the substitution is
av=5: b)v =~ ) v=y" d)v = yn-1

115. The equation of the curve whose subnormal is equal to a constant a is
a)y=ax+b b) 2 = 2ax + 2b Jay’—x*=a d) None of these

116. A particle starts at the origin and moves along the x-axis in such a way that its velocity at the point (x,0) is

. d : :
given by the formula d—f = cos® mx. Then, the particle never reaches the point on

1 3 1
= — _ — = — =1

a) x i b) x 4 c) x = d) x

17. The solution of the equation D _
dx x—y
a) C(xz +y2)1/2 +etan"1(y/x) =0 b) C(xz + y2]1/2 = etan”‘(y,/x)
¢) c(x? — y?) = gtan" (/) d) None of the above
2
18 The solution of the equation % =g g
e_zx 2—21 1 1

) — b)— + cx +d ze @ taxl+d  dgeF+ctd
119.If x2 + y2 = 1, then

a)yy"' —(2y)?*+1=0 b)yy" + (') +1=0

yy'—(@)P-1=0 d)yy" +2(y")?+1=0

120. The equation of the curve whose slope is % and which passes through the point (1, 0) is
ajxy+x+y—-1=0 byxy—x—-y—1=0 (y—1)x+1)=2x d)y(x+1)—x+1=0

121. The solution of the differential equation x g =2y + x%e*, wherey = 0 whenx = 1, is
a)y = x3(e* —e) b)y = x3(e —e¥) c) y = x%(e* —e) d)y = x?(e — &%)
122. The solution of (1 + x2) Z—i—k 2xy —4x? =0is
a)3x(1+y3) =4y +¢ b) 3y(1+x2) =4x> +¢
) 3x(1—y?) =4y +¢ d)3y(1+y?) =4x® +¢

123. A normal is drawn at a P(x, y) of a curve. It meets the x-axis at Q. if PQ is of constant length k,
then the differential equation describing such a curve is
a)y Z—Z=i 5 —y% b]x%=ivk2 — X% c}yi—z=i yi—k* d)x :—z=ivx2—k2
124, The solution of the differential equation y,y; = 3y3 is
a)x=Ay +A,y+4; b)x=4,y+4, c) x =Ay? + Ayy d) None of these
2
125.1f x = Acos4t + B sin4t, then % is equal to
a) —16x b) 16x c) x d) —x
126. The order of the differential equation associated with the primitive y = ¢; + c,e* + c3e 2%, where
¢y, €2, C3, C4 are arbitrary constants, is

a)3 b) 4 c) 2 d) None of these
127. The differential equation of all parabolas whose axes are parallel to axis of x, is
@y _ dx diy  dy aix _
3)§—D b]dy3—0 c}dx2+dx-0 d]dyz—O

128. The solution of the differential equation (x2 — yx?) 3—1 +y2+xy’=0is
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3}108(§)=%+$+C b)log(§)=§+§+c

c) log(xy) =%+$+c d) log(xy)+%+%=c
129. The solution of the differential equation x dy — y dx — m dx =0is

a) y — Jx% + y2 = cx? b)y + /X2 + y2 = cx?

Jy+x?+y? =cy? d)x —/xZ +y% = cy?

2
130 golution of 2 = ‘xlog—x-i-x i
dx siny+ycosy

a)ysiny =x%logx + ¢ b)ysiny =x%+¢

c) ysiny = x? + logx d)ysiny = xlogx + ¢
131. |fintegrating factor of x(1 — x2)dy + (2x%y — y — ax®)dx = 0 is e/ 4%, then P is equal to

2x%—ax? 2 2x2-1 2x%-1

a) P b)2x% -1 c) — d) porT

132. The solution of the differential equation Z—i + % =x2 is
2 3

a)y:"?+5x—2 b)y=x"1+4Cx3 C}y:%+cx'1 d)xy=x2+C
133. The differential equation of all circles passing through the origin and having their centres on the

x-axis is

2 = 2 ay 2 _ 42 dy 2 = 42 L 2 — ¥ 34

a)x“ =y +xydx b)x“ =y +3xydx c)y =x +2;aryﬂIJE dy =x nydx
134.1fy" — 3y’ + 2y = 0 where y(0) = 1,¥'(0) = 0, then the value of y at x = log 2 is

a) 1 b) —1 c) 2 d) 0
135. The differential equation of all straight lines touching the circle x? + y? = a? is

dy\2 _ dy\? an\? _ dy\?
a(y-2) =a [”(a)] 0 (y-x5) =a?|1+(3)
Lo IR, 4 gy al, Oy
c)(y xdx)—a [1+dx] d)(y dx)_all dx

136. The solution of the differential equation (x2 — yxz)g +y*+xy*=0is

1,1 1,1 1,1 1
a)log(i):;+;+c b]]ﬁg(%):;-F;"i'C c)log(xy)=;+;+c d]]Dg(xy}+;+;:c
137. The equation of the curve satisfying the equation (xy — xz)j—: = y? and passing through the point
(=1,1)is

a)y = (logy —1)x b)y = (logy + 1)x ¢)x = (logx—1)y d)x = (logx + 1)y
138.y = 2¢%* — e™* is a solution of the differential equation

)y, +y1+2y=0 by, -y +2y=0 )y, +y =0 Ay =y -2y =0
139. The solution of y" — y = 1, y(0) = —1 is given by y(x), which is equal to
a) —exp(x) b) —exp(—x) c) -1 d) exp(x) — 2
140. The differential equation of the family of circles with fixed radius 5 unit and centre on the line y =
218
a) (x — 2)%y"? =25 - (y - 2)* b) (x — 2)y™® = 25— (y — 2)?
) y—2)y?=25-(y-2) d) (y —2)%y? =25-(y - 2)?
141. solution of the differential equation z—i + ysec? x = tanx sec® x is
a)y = tanx — 1 + ce~tan¥ b) y? = tanx — 1 + ce'"*
c) ye™ ¥ =tanx —1+¢ d)ye ™ ¥ =tanx—1+¢

142. The differential equation y% + x = a (a is any constant) represents

a) A set of circles having centre on the y —axis
b) A set of circles on the x —axis
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c) A set of ellipses
d) None of these

abscissa and the intercept of the normal on x-axis and passing through (2, 1) is

a)xi+y?—x=0 b)4x? +2y? -9y =0 «¢)2x*+4y*—9x=0
144. The general solution of ydx — xdy — 3x2 y% e*’dx = 0, is equal to
X ;
a)"=&‘xs+c b]%=ex3+(.‘ ) xy=e* +C
145. The solution of = . $ represents a parabola, when
a)a=0,b=0 bla=1b=2 ca=0b=#0

146. The differential equation of all ellipses centred at the origin is
a)yz+xyi—yy1=0
b)xyy, +xyf —yy =0
Yy +xyi—xy; =0
d) None of these

151. The solution of the differential equation (x? + y?)dx = 2xy dy is
(here c is an arbitrary constant)
a)x?+y*=cy b)c(x? —y*) =x &) %% —y2= ¢y

y* = 4x% into a homogenous equation is
a) 1/2 b) 1 c) 3/2

a)x’y, +y=0 b)x*y, +y =0 ) xy; —y =0
154. The solution of the differential equation z—i = xlogx is
x? x? x?
a}y=xziogx~?+c b)y=logx——+c
a y=§+x?zlogx+c d) None of these
155. Differential equation of y = sec(tan™! x) is
Lo dy L. dy dy
2y 2 = b 2y = —_ Iy =
a}(1+x)dx y+x ](1+x)dx y—x c}(l+x)dx xy

156. Solution of the differential equation %tan y = sin(x + ¥) + sin(x — y) is

143. The equation of the curve for which the square of the ordinate is twice the rectangle contained by the

147, Ify = ax™*?, then x? % is equal to
a)nin—1) b)yn(n+ 1)y c) ny
148. The differential equation ofthe family of curves y = a cos(x + b) is
a) 2 ﬁ —-y=0 b] + y=0 J + 2y =20
149. If y(t) is a solution of (1 + t)ﬁ —ty=1andy(0) = ~1, then y(1) is equal to
1 1 1
- b (_) e
a) 5 e+ 5 C] €=z
150. The integrating factor of the differential equatlon = + {1 x) == 1—+xis
=AW
1-+x 1+4x 1-x
a} 1+vX ) 1-vx } 1+x

152. The real value of n for which the substitution y = u" will transform the differential equation 2x*y ;—i +

153. The differential equation satisfied by the family of curves y = ax cos G +b ) where a, b are parameters is

a)secy+2cosx =¢ b)secy —2cosx =c¢ c)cosy—2Zsinx =¢
157. The differential equation of the family of parabolas with focus at the origin and the x-axis as axis, is
dy dy dy dy
a) ( )+4 —=4 b) — ( )_2——
YNax) TP T Y \ax Yd

d) 4x? +2y? —9x =0

djxy=e*+C
da=2, b=1
d) n’y

d) None of these
1
d) =
) 2

N
1%

d)
d)x®+y?=cx

d) 2

d)x*y,—y =0

dy x
2y =
d)(1+x )dx 3

d)tany — 2secx =¢
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dy\* dy dy\* dy
ij(d—) +y=2xyd— d)y(a) +2xya+y=

158. The mtegratmg factor of the differential equatmn =X e T 1:}'

x

a) e_x b] - c) xe* d) e*

159. The differential equation of all coaxial parabola y* = 4a(x — b), where a and b are arbitrary
constants, is

160. ]f'z?sinx = 0, then the solution of differential equation is

a)y=sinx+cx+d b)y=cosx+cx?+d «¢)y=tanx+c d) y = logsinx + cx
161. The solution of:_—§+ y=e X y(0)=0is

ajy=e*x—-1) b) y = xe* c)y=xe *+1 d)y =xe™*

162. A curve having the condition that the slope of tangent at some point is two times the slope of the
straight line joining the same point to the origin of coordinates, is a/an

a) Circle b) Ellipse c) Parabola d) Hyperbola
163. The solution of the differential equation x % + 2y =x%is
x24c 22 4+r, xtee
a}y_4x2 b]y_T-I_c Bhy= d]y 4x2
164. The solution of the differential equation y % =x—1 satlsfylng y('.l) =1is
a)y?=x2-2x+2 b)y?=2x2—x—-1 Qy=x>—2x+2 d) None of these
165. The differential equation of the family of lines whose slope is equal to y-intercept, is
a}(x-!—l)——y—O b](x+1)—+y 0
A=l A
] dx y- 1 d)E y+1

166. golution of the equation x2y — x3 Y — 1% cosx, when y(0) = 1is

a) y® = 3x3sinx b]x3=3y sinx ) x* = y3sinx d) x® = y¥cosx
167. A curve y = f(x) passes through the point P(1, 1). The normal to the curve at point P isa(y — 1) +
(x — 1) = 0. If the slope of the tangent at any point on the curve is proportional to the ordinate at that
point, then the equation of the curve is
a)y=e™—1 byy=e™+1 Ay=e"—a d) y = e?*-1)
168. The solution nf% +1=e*"*is

e M 4x4+ce=0 b)e M —x+c=0 e +x+c=0 d)e*™¥—x+c=0

2 2
169. The solution of the differential equation {i — }dx + { — — %] dy =0is

(x-y)? (x-y)? i
Xy xy s xfy (x - y) R
3) In - By x|+ (x Jf) - ¢ ‘) (x—y) ce d) (where c is arbitrary
constant)
170. Degree of differential equation e®/4* = y is
a) 1 b) 2 c) 3 d) None of these
171. ‘ ‘ . e 3/4 S XA
The order and degree of the differential equation (1 + (ﬁ) ) = (d—;) is
a) (24) b) (2,3) c) (6,4) d) (6,9)
172.tan ! x + tan™! y = C is the general solution of the differential equation
dy 1+y?
dx 1 425
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1+ x2

)E 1+ y2
) A+x3)dy+(1+y*)dx=0
dy 1-y?

') | AR

)dx 1-—2x2
173. The solution of y' = 1 4+ x + y2 + xy2,y(0) = 0 is

2
a}y2=exp(x+x?)—l b) y? —1+cexp( x?)
2

c) y =tan(c + x + x%) d)y=tan(x ?)

174. ]fZ—i =e % andy = 0 when x = 5, the value of x and y = 3 is
a

a) 5 b) e® + 1 " i d) log, 6
175. The solution of differential equation (sinx + cosx)dy + (cosx —sinx)dx = 0 is

a) e®(sinx +cosx)+c=0 b) e¥(sinx + cosx) = ¢

c) e¥(cosx —sinx) =¢ d)e*(sinx —cosx+x)=¢
176.1If x dy = y(dx + y dy),y(1) = 1 and y(x) > 0, then y(—3) is equal to

a)3 b) 2 c) 1 d) 0
177. 2

The solution of the differential equation e £ 4R s (’;) is

dx  x q;’(;)

)¢ (2) =k« b) x¢ () = k Q)¢ (3) =k Q)¢ (%)
178. The solution of (x + y + 1) Z—i =118

a}y=(x+2)+cex b]y:—(x+2)+cex

)x=—(y+2)+ce’ d)x=(y+2)%+ce¥
179. The differential equation of the family of the curves x* + y? — 2ax = 0 is

a)x?—y?—2xy" =0 b) y? — x? = 2xyy’

xt+y2+2y"=0 d) None of these

180.1f ¢y, €5, €3, €4, €5 and cg are constants, then the order of the differential equation whose general
solution is given by
y = ¢, coS(x + c3) + 3 sin(x + ¢4) + cge™ + ¢4 is

a) 6 b) 5 c) 4 d) 3
181. y 32
The solution of the differential equation —(_%f =x% +2y? += —- 15
d
¥ L 1 x 1 d) None of these
At~ " b3 x2+y2 VY
182. The solution of differential equation (1 + x)y dx + (1 —y)xdy =0is
a)log.(xy)+x—y=c b)loge(§)+x+y=c
c)logg(f)—x+y=c d)log.(xy)—x+y=c

183. The differential equation representing the family of curves y* = 2¢(x +/c), wherec > Oisa
parameter is of order and degree as follows

a) Order 2, degree 2 b) Order 1, degree 3 ¢) Order 1, degree 1 d) Order 1, degree 2

184. The solution of the differential equation 2o

dx x2+y2is
a)y=—x2—2x—2+ce* b)y = x%+2x +2— ce®
Qx=-y2—2y+2—ce¥ d)x =—-y?—2y—2+ce”
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185. Integrating factor of (x + 2y?) g—i =y?is

| I
1 I
| I
| I
| I
| 1
| &) @) = |
I a) g\y b) g7\ )y d) 5 I
: 186. The curve in which the slope of the tangent at any point equals the ratio of the abscissa to the ordinate of :
| the point is i
: a) An ellipse :
| b) A parabola 1
: ¢) A rectangular hyperbola {
I d) A circle 1
: 187. The solution of the differential equation (1 + y2) + (x — gtan™ 3’) % =0is :
: a) 2xetan 'y = gZtanly 4 . b) xetan™'y = tan"ly 4 o :
: c) xe2 BITY = gtan™ly 4 . d) (x —2) = ce~tan™'y E
: 188. The differential equation (e* + 1)y dy = (y + 1)e™ dx, has the solution :
| a) (y—-1(e*—-1) =ce? b) (y = 1)(e* + 1) = ce¥ I
: ) (y+1(e*—1) =ce? d(y+1)(e*+1) =ce” :
: 189. The differential equation of all straight lines passing through origin is :
: a}},=\/}3_i b]%=y+x C}Z%:y_x d) None of these :
: 190. The solution of the differential equation Z—i =sin (x+y)tan(x +y) — 1is :
: a)cosec(x +y) +tan(x+y) =x+¢ b) x + cosec(x +y) = ¢ :
: cJx+tan(x+y)=c d)x+sec(x+y)=c :
| 191. The differential equation for which sin™! x + sin~! y = ¢ is given by 1
: a) VI — x2dy + /1 — y2dx = 0 D) VI—xZdx+J1—y2dy=0 -
: AJVl—x2dx—1—y2dy=0 d)vl—x2dy—1—y2dx=0 :
: 192. The integrating factor of x z—i +(1+x)y=xis :
: a) x b) 2x c) eXlogx d) xe* :
: 193. The solution of the differential equation (x + 2y3)2—i =vy,is :
: a)x=y>+C b)y=x%+C ) x=y(*+0) d)y=x(x?+0C) :
I 194 . : ; z dz}, {i}’ 3 : l
: The order of the differential equation e L (E;) ,is :
I a) 2 b) 1 ¢) 3 d) 4 I
: 195. The number of solutions of y" = %.y(l) =2is :
: a) Zero b) One c) Two d) Infinite :
: 196. The solution of the differential equation x(x — ¥) j—i =y(x+y),is }
: a}§+log(xy)=c b)§+]0g(xy)=c c)§+ylogx=c d]:—!-i-xlogy:c {
| I
: 197. The general solution of differential equation j—i = ;—z, is :
: a)x}—-y3=¢C x3+y3=cC Q)x*+y*=¢C d)x*—-y*=¢C :
z
I 198. The solution of the differential equation LY _ g-2x g y = cie7?* + ¢3x + x3, where ¢y is I
I dx? I
| 1 1 I
a)l b)— c) = d) 2
| ) )7 ) 3 ) :
2
: e Solution of the equation x (Z—i) +2 xyz—f +y=0is :
| 1
| a)x+y=a b)Vx -y =+a ¢) x2 +y%=a? dVx+.y=c 1
| I
| I
| |
| 1
| I
| I
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200. Form of the differential equation of all family of lines y = mx + % by eliminating the arbitrary

constant m is

d?y ay\? dy
— = b —_—) — == =
a) dx? 0 )x(dx ydx+4 b
dy\? dy dy _
= =L = d)—=0
E)x(dx) +y—+4 =10 b
201. The general solution e* cos y dx —e*siny dy = 0, is
a) e*(siny+cosy)=C b)e*siny=C c)e*=Ccosy d)e*cosy=C
202. y = ae™" + be™™* satisfies which of the following differential equation?
dy dy d’y . d?y ;
a) —=— =0 b) — =0 C) — 2y = d —miy =
}dx my ]dx+my }dx2+my 0 ]dxz m?y =0

203. The solution ofj—i +y=e"*y(0)=0,is
aj)y=e*(x—-1) b)y=xe™* c)y=xe *+10 dy=(x+1e*
204. The general solution of the differential equation (1 + y?)dx + (1 + x*)dy = 0 is
a)x—y=c(l—xy) bx—y=c(l+xy) dJx+y=c(l—xy) dx+y=c(l+xy)
205. If the integrating factor of the differential equation % + P(x)y = Q(x) is x, then P(x) is

a) x b) x?%/2 c) 1/x d) 1/x?

206. 2 2
g > 5 Y _ Q g

The order of the differential equation = Lo (dx) is

a) 3 b) 2 ¢) 1 d) 4

The solution ofg + ﬁ(l_xz) =0is

aJtan"x+cot"lx=¢ b)sin"'x +sin"ly =¢

c)sec tx +cosec lx =¢ d) None of these

208. Solution of the differential equation x dy — y dx = 0 represents
a) A parabola whose vertex is at the origin
b) A circle whose centre is at the origin
c) A rectangular hyperbola
d) Straight lines passing through the origin
209. The differential equation of the family of circles passing through the fixed points (a, 0) and

(—a,0)is
Ay (v —x¥)+2xy+a?=0 b) y1¥% + xy + a®>x? =0
)y —x2+a®)+2xy=0 d)y,(v? +x?) —2xy+a® =0
210. The solution of differential equation (x + y)(dx — dy) = dx + dy is
a)x—y=ke b) x + y = ke*t¥ c)x+y=ke*?¥ d) (x —y) = ke*?¥
211. The general solution of y?dx + (x* — xy + y?)dy = 0 is
X
-1(X . -1{Z —
a) tan (y)+10gy+c—0 b) 2 tan (y)+logx+c 0
X
c) log(y+1/x2 +y2) +logy+c=0 d)sinh™? (J—;) +logy+c=0
212, ay\ 2 5/2 a3y
The order and degree of the following differential equation [1 + (—d;) ] = are respectively
a) 3,2 b) 3,10 e} &3 d) 3,5
213. The solution of x dy — y dx + x%e*dx = 0 is
x
a}i—!+e"=c b];+€x=f c)x+e¥=c djy+e*=c
214. The solution of the differential equation D X8 g
dx 2(x—y)+5
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a)2(x—y)+log(x—y)=x+c¢c b)2(x —y) =logx —y+2)=a+¢
c 2x—y)+loglx—y+2)=x+c¢ d) None of the above

215. The differential equation whose solution is Ax? + By? = 1, where A and B are arbitrary
constants, is of

a) First order and second degree b) First order and first degree
c¢) Second order and first degree d) Second order and second degree
216.1fy = f(x) is the equation of the curve an its differential equation is given by% = y—+-3- then the equation of
the curve, if it passes through (2, 2), is
a)xf—y?+4x—6y+4=0 b)x2 —y?+4x+6y =0
) x?2—y?—4x—6y=0 djx?—y2—dx—6y—4=0

217. The differential equation of the family of curves y? = 4 a (x + a), is
d d
a) y? =4 (x+=)

d dx
;s dy2 dy
b z(_) &Y =
)y = +2xydx y
d
CJZyd—y=4a

dy
d)y3—+ 4y =0

218. The integrating factor of the differential equation x log x Zx—y + vy = 2log x is given by
a) e* b) log x c) log(log x) d) x
219. The differential equation which represents the family of plane curves y = exp(cx) is
a)y' =cy b)xy' —logy =0 c) xlogy = yy' d) ylogy = xy'

220. The solution of% + ytanx = secx is

a)ysecx—tanx+c b)ytanx =secx+c¢ c)Jtanx =ytanx+c¢ d)xsecx =ytany+c

221. The function f(e) = 09 ﬁsatisﬁes the differential equation
df df df df
a) TR 2f(8) =0 ) =5 2f(@) =0 c) 56 2f(8) = tan® ) &t 2f(8)cot® =0

- 1/3
sl The solution ofd—y = (Z) ,is
dx X

a} x2/3 4 ),2}3 = b] x1j3 +y1,/3 = C} y 2{3 = d] J’,lj?. _ xlfB =
223.1f x sm( )dy [y sm( y] dx and y(1) == then the value of cns( ) is equal to

a)x b]; r:) log x d) e*
224, A

The solution of the differential equation &2y q;(,;) is

dx x ¢’(_]
y y y y

a}xcp(-):k b) ¢ (%) = kx Ay (X)=k d) ¢ (%) =
225. If = 2+ ——,y(1) = 1, then one of the values of x, satisfying y(x,) = e is given by

a) e\/_ b) ev3 c) eV d) e/V2
226. golution of% = 35> jg

a) 3¥% = ¢ b)3*+3¥ =¢ )3V =c d)3*+37 =c¢
227. Order of the differential equation of the family of all concentric circles centred at (h, k) is

a) 1 b) 2 3 d) 4

228. The solution ofi—i =cos{x+ y) +sin(x + y) is
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;y)]+c=0 b}log[1+tan(x;y)]=x+c

X
0 Iug[l— tan( }')I i o d) None of these

a}log[1+tan(x

2
229. The general solution of the differential equation - (H—yl '
dx xy(1+x4)

A (1+xH)(1+y3) =c b) (1 + x3)(1 + y?) = cx?
J(d=2)A-=y)=¢ d) (1 +x*)(1+y?) = cy?
230. The general solution of AT
dx x+2y

a)x*—xy+y*=c b)x*—xy—y*=c x*+xy—-y*=c d)x*+xy*=c
231. The differential equation representing the family of curves y? = 2¢(x + ¢?/?), where c is a

positive parameter, is of

a) Order 3, degree 3 b) Order 2, degree 4 ¢) Order 1, degree 5 d) Order 5, degree 1

232. The solution of the differential equation ‘i—x + %y =0is

ajxy=c b]x+y=c c) logxlogy =c¢ d)x*+y’=c
233. 4y, .

Ifyo= (x+m then(1+x) = +x—=is

a) ny b) —n’y c) —y d) 2x?y

234. The order of the differential equation whose general solution is given by ¥ = (¢; + ¢3) cos(x + ¢3) —
c,e**% where ¢;, €3, ¢4, ¢ and ¢ are arbitrary constants is

a) 5 b) 6 c) 3 d) 2
235. The differential equation obtained by eliminating arbitrary constants from y = ae®* is
N d’y dy _ d?y  dy\° d?y ydy
}ydx‘ el VY G T =0 }yd.xz (dx) = d]yd +(dx) =
236. The differential equation of all non-horizontal lines in a plane is
ay ax ay _ @ _
a}mv—-{] b]dy 0 c]dx&O d]dyz—U

237. The degree of the differential equation satisfying v1 — x2 + J1-y2=a(x—y)is
a)l b) 2 c) 3 d) None of these
238. The solution of the differential equation % =¥ * +e¥*is

a)e Y =e¥*—e™+c beY=e*—-e*+c eV =e*+e™+c d)e?+e*+e¥*=¢

239. The integrating factor of the differential equation % + %.y = 3xis
a) x b) In x c) 0 d) oo
240. The solution of the differential equation sec? x tany dx + sec?ytanx dy =0 is
2
ajtanytanx =c¢ b) By = ¢ c) HZr_¢ d) None of these

tan x tany
241. The equation of the curve in which subnormal varies as the square of the ordinate is (1 is constant of
proportionality)

a)y=Cg2d% b)y =(e** ]—+.1x‘~ d)yi+ix2=cC
242. The general solution of the differential equation d—i’ + % = 0 is given by
a)tany + cotx =c b)tany —cotx =c¢ c)tanx —coty =c¢ d)tanx + coty = ¢

] : 5 . . - yydy _ .. i
243. The solution of the differential equation (e 2Vx _ \!_E)E = 1is given by

a) ye?VT = x + ¢ b) ye 2V = \[x + ¢ )y =+x d)y = 3Vx
244. The solution of the differential equation e *(y + 1)dy + (cos® x — sin 2x)y dx = 0 subjected to
the condition that y = 1 whenx =0 is
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a)y+logy+e*cos?x =2
c)y+logy = e*cos?x

b)log(y + 1) + e*cos*x =1
d)(y+1)+e*cos?x =2

245. The solution of the differential equation % =(4x+y+1)=%is

a) (4x+y+ 1) =tan(2x +¢) b) (4x + y + 1)? = 2tan(2x +¢)
c) (4x +y+ 1) =3tan(2x + ¢) d) (4x +y+ 1) = 2tan(2x + ¢)
246. An integrating factor of the differential equation
x + Z—i%—y logx = xe"‘x—]?mgx, (x,0)is
) xlors b (V)" 9 (va) " 0 e
247. The order of differential equation of all parabola with it's axis parallel to y-axis and touch x-axis is

a) 2 b) 3 c) 1 d) None of these
248. The differential equation obtained on eliminating A and B from the equation y = A cos wt + B sinwt is
a) y, = —w?y b)y1+y=0 ) y2+y =0 d) y; —w?y =0
249. The solution of the differential equation Z—itan y =sin(x +y) +sin(x —y) is
a)secy+2cosx=c b)secy—2cosx=c <c)jcosy—2sinx=c d)tany—2secy=c
250. The degree of the differential equation satisfying the relation v1 + x? + \/1 +yt= ﬂ(x\fryz -
ym), is
a)1l b) 2 c) 3

251. The solution of the differential equation j—i —ytanx = e*secx is

d) None of these

ajy=e*cosx+c b)ycosx =e*+¢c c)y=e¥sinx+c d)ysinx=e*+¢
252. . . . _ dy\ |, 1 (dy\* | 1 rdy\?
The degree of the differential equations x = 1 + (dx) s (dx) S dx) +

a) 3 b) 2 c)1 d) Not defined
i d
253. Ify = y(x) and 2‘:% (ﬁ) =—cosx,y(0) =1,theny G) equals
a) b)= Q-2 d) 1

: d - i
254 The solution of cos y Ey = gXFENY. L. p2pinY jg
. x3 e — i 23
a}ex_esmy_l_?:c b)e ¥ —e smy_'_?zc

; 3
d)ex_esmy_f_zc

3
—gj x
c)e*+e S"‘”+—3:c -

255. The solution of y dx — x dy + 3x2 y2 eX dx = O is

X X X
a}—+ex3=C b]——~ex3=0 ) e e d) None of these
y y y
256. The general solution of & = 2V g
dx x+2y

a)xl—xy+yt=c b)yx?—xy—y?=c ) x2+xy—-yt=c d)x2+xy?=c

257.y + x* = % has the solution
a)y+x%+2x+2=ce”
)y +x+2x2+2=ce*

b)y+x+x?+2=ce?*
d) y2 +x+x%+2=ce*

258 The equation of curve passing through the point (1.%) and having slope of tangent at any point
¥ 2{¥Vy .
(x,v)as =—cos (;), is
a) x = el+tan@) b) o e]—tan@) c) = ei+tal1e)

259. The solution of:—i =1+y+yi+x+xy+xylis

d] 4 e]—tan(f)
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a) tan‘l(zj\':—%l) =x+x’+c b) 4 tan™! (WH) =v3(2x +x) +¢

@

¢) V3tan™! (%) =4(1+x+xH+c d) 4tan™! (Zgl) =v3(@2x +x%) +¢
260. The solution of% = 2Y"¥jg
a)2*+2Y =¢ b)2*—-2¥ =¢ cjzix—ziy:c d]zl—xq-zly:g

261. A function y = f(x) has a second order derivativef" = 6(x — 1). If its graph passes through the
point (2,1) and at point the tangent to the graph is y = 3x — 5 then the function is

a) 2(x* —yHy' =xy b 2(x*+yNy' =xy (P -y)y' =2xy d)(x*+y)y' =2xy
273. The solution of% + 1 = cosec (x + y) is

a)eos(x+y)+x=c b)cos(x+y =c

| I
1 I
| I
| I
| I
| I
I I
1 1
| |
| 1
I I
| I
| I
| 1
| I
| I
| I
: a) (x —1)? b) (x — 1)? o) (x +1)° d) (x +1)2 '
: 262. The solution of log ( Z—z) =ax + byis E
I by ax —by ax —by ax I
: a) eT B, b]e_b _ e?+ . & e GT+ : d) None of these E
a = a
: 263. For solving Z—z = 4x 4+ y + 1, suitable substitution is :
: a)y=uvx byy=4x+v c) y=4dx dy+4x+1=v :
I 264. ; ; L dy _ x(1+y?) e ]
I The differential equation T = () epresentsa family of "
: a) Parabola b) Hyperbola ¢) Circle d) Ellipse :
: 265. The differential equation of the system of all circles of radius r in the xy-plane, is {
' AN BT LA ay\*1* _ 2 (a2ry? '
! )1+ @] =) [+ G| =) !
' a1 _ 2 (dEy)? dy\2]’ dzy\® I
it = it d oy = [N
: ‘) [1 + (dx) ] 4 (dxz) ) [1 & (dx) ] d dxz) :
: 266. The differential equation of the family of parabola with focus as the origin and the axis as x-axis, is :
| A P N CA |
: 2) y(dx) Har =Y b) -y (dx) =28 Y :
ay\? d dy\? d
: ﬂ)y(d—i) +y=2xy£ d)y(d—i) +2xyﬁ+y=0 :
: 267. The equation of curve through point (1,0) which satisfies the differential equation (1 + y?)dx — :
| xy dy = 0is 1
! a)x2+y?=4 b)x?—y*=1 c) 2x2 +y%: =2 d) None of these :
: 268. Tpe equation of the curve through the point (3, 2) and whose slope is :—:1, is {
| 2 3 543 2 3 1
. 2
: &}y?+y:%+5 b y+ 32 — 22— 71 C}y2+2y:%—10 d]y?+y:%—5 :
: 269. The equation of the curve through the point (1,0) and whose slope is ;’;—:_lx is :
: A2x+ (@ -Dx+1)=0 b)2x—(y—1D(x+1) =0 i
: A2x+{(y—1)(x—-1)=0 d) None of these {
: 270-1f y(t) is a solution of (1 + t) Z—f —ty = 1and y(0) = —1, then y(1) is equal to :
| 1 1 1 1 1
I al—3 b)e+3 c)e—3 d) = "
: 271. The order of the differential equation of all tangent lines to the parabola y = x? is :
! a1 b) 2 c) 3 d)4 :
| 272. The differential equation for the family of curves x* + y* — 2ay = 0, where a is an arbitrary 1
: constant, is :
| |
1 I
| I
| 1
| I
| I
| 1
| I
| I
| I
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c)sin(x+y)+x=c d) sin(x +y) +sin(x+y) =¢

274. The solution of the differential equation 9y j—i +4x=0is

Ay e = T v 2. A
d}g+4—c b]4+g—c c)‘} g d)y S
275. The differential equation of the rectangular hyperbola whose axes are the asymptotes of the hyperbola, is
dy dy dy
a i b) y— = — C —— dlxdv+yvdx=c
}ydx x ]xdx Y }xdx y PRaP

276. A particular solution of log (%) =3x+4y, y(0) =0is

a)e*+3e V=4 b)4e3* —3e™ =3 ()3e¥*+4e =7 d)4e**+3e V=7
277. The differential equation Zi{ =

a) A parabola whose axis is parallel to x-axis b) A parabola whose axis is parallel to y-axis
¢) Acircle d) None of the above

2 represents

278.1f x 2 = y(logy — log x + 1), then the solution of the equation is

a) log G) =cy b) log G) = X ¢) xlog (%) =cy d) y log G) =cx
279. The general solution of y?dx + (x* —xy + y*)dy = 0 is

a) tan"1(%)=logy+c b) 2 tan™! G)+10gx+c=[]

c) log(y+yx2+y?)+logy+c=0 d) sinh™* G) +logy+c=0

280. The equation of the curve satisfying the differential equation y,(x? + 1) = 2xy, passing through
the point (0,1) and having slope of tangent at x = 0 as 3 is
a)y=x>+3x+1 byy=x*-3x+1 y=x*+3x+1 d)y=x*-3x+1
Z81. The solution of differential equation (1 + y2) + (x — ™ ') :—i =0is

a) Zxet Y = 21T 4 b) 2xet@n ™'Y = @Y 4k
c) xetan 'y = gtan”ly 4 p d) xetan™' v = ptan™'y 4 |
282. The solution of e/ = (x 4+ 1),y(0) = 3 is
a)y=x logx —x+2 b)y=(x+1log|x+1]|—x+3
dgy=+1Dlog|lx+1|+x+3 dy=xlogx+x+3
283. The solution of the equation x* % =logx whenx =1,y = 0 and j—i =—1is
1 1
a}yzi(logx)z + logx b]yzi(logx)2 —logx
1 1
c)y= —E(logx)zﬂogx d)y= —E(longz—]ogx

284. The order of the differential equation whose solutionis y = acosx + bsinx + ce ™, is
a) 3 b) 1 c) 2 d) 4
285. The differential equation for which sin™! x 4+ sin™' y = ¢, is given by

a) 1 —x2dx++1—-y2dy =0 b) /1 —x2dy + /1 —y2dx =0

) V1 —x2dy — /1 —y2dx =0 d) 1 —x%2dx— /1 —y2dy =0
286. A continuously differential function ¢(x) in (0, 7) satisfying y' = 1 + y*,y(0) = 0 = y(m), is

a) tanx b) x(x — ) c) (x —m)(1—e¥) d) Not possible

2

47, A solution of the differential equation (%) - X % +y=20is

) y=2 b)y = 2x c)y=2x—4 d)y=2x*-4
288. If y = asin(5x + ¢), then

d d dZ dZ
a}ﬁ=5y bd—i=—5y c}ﬁ:—z_r,y d]é:ZSy
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289. An integrating factor of the differential equation (1 — x?2) {:—i —

X 1
a) —x b]—m €) /(1 — x2) d]zlog{l—xz)
290. The slope of a curve at any point is the reciprocal of twice the ordinate at the point and it passes through
the point (4, 3). The equation of the curve is

xy=1Iis

a)x?=y+5 b)y?=x-5 c)y?=x+5 d)x*2=y-5
291. The integrating factor of the differential equation cos x (3 ) + ysinx =1is
a) secx b) tan x C) sinx d) cotx
292. & —L
The solution of the differential ec;uatlon + 1”2 Y= T i
a)y(l—=x*)=tan"'x+¢ b)y(1+x?)=tan"'x +¢
Jy(l+x?*)=tan"'x+¢c d)y(l—x*)?=tan'x+c
293. The second order differential equation is
a) y?+x =y b]y’y”+y-smx )y +y"+y=0 dy =y
294, .,fl y?

The differential equatmn d determines a family of circles with

a) Variable radii and a fixed centre t(0,1)

b) Variable radii and a fixed centre at (0,-1)

c) Fixed radius 1 and variable centres along the x-axis
d) Fixed radius 1 and variable centres along the y-axis

295. If —+y= 2e%%, then y is equal to

a}cex+§e h}(l—x)e"x+§ezx+c

Q) ce™* +2 €% de*+2 e+
296 1f the function y =sin~!x, then (1 — xz) 1s equal to

i B dy dy\?

a) —x 5 b) 0 c) x 7 d) x (E)
297. The solution of dy = cos x (2 — y cosec x)dx, where y = V2, when x = /4 is

a)y =sinx +% cosec x b) y = tan(x/2) + cot(x/2)

Ay = (1/\@) sec(x/2) + V2 cos(x/2) d) None of the above
298. The solution of the differential equation (1 + y?)tan" ! x dx + y(1 + x*)dy = 0 is

-1

a) log (=22 x) +y(1+x3)=c b)log(1 + y?) + (tan~'x)?* = ¢

c) log(1 + x?) + log(tan™' y) + ¢ d) (tan'x)(1+y3) +c=0
299. The solution of the differential equation 3_3; = ytanx — 2sinx,is

a) ysinx = ¢ + sin 2x b) y c05x=c+%5in2x

c) ycosx = ¢ —sin 2x d)ycosxzc-f—%cost
300. 1f y(¢) is a solution of (1 + t)—— —ty =1and y(0) = —1 then y(1) is equal to

i | 1

a}~—; b]E"I"E C}e—'g d];

301. The differential equation of all straight lines passing through origin is
dy dy dy d) None of these
= —_ b)— = —_ =
a)y \de ]dx yrx ) dx
2
302. The solution ofd—y = ,XIOE—XH i
dx siny+ycosy
a) ysiny = x%logx + ¢ b) ysiny =x%*+c¢
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c) ysiny = x* +logx +¢ d) ysiny = xlogx + ¢
303. If ¢ is an arbitrary constant, then the general solution of the differential equation y dx — x dy =
xy dx is given by

aly=rcxe ™ %

b)y =cye™ cy+e*=cx d) ye* =cx

304. Splution nfxi—i—i—y =xe”*, is
a)xy=e*x+1D+C Dbary=e*(x—-1)+C Qry=e*(1—-x)+C dxy=e¥(y-1)+C

2
305 The general solution of the differential equation 100 % - 20 2—1+ y=20is

x X

x —_—
)y =(c;+cx)ers Ay =ce¥+cze
306. The equation of the curve whose subnormal is twice the abscissa, is

a) ¥y = (¢, + cx)e” b)y = (¢, + c2x)e”

a) A circle b) A parabola c) An ellipse d) A hyperbola
307. The solution of 2(y + 3) — xy g = 0 with y = =2, wherex = 1, is

a)y+3=x? b)x3(y+3)=1 o x*(y+3)=1 d) x?(y + 3)% = e¥*?
308. The solution ofj—i —y =1,y(0) = 1is given by y(x) =

a) —exp(x) b) —exp(—x) c) —1 d) Zexp (x)—1

309. The solution of the differential equation 2x % — y = 3 represents

a) Straight lines b) Circles ¢) Parabola d) Ellipse
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DIFFERENTIAL EQUATIONS

: ANSWER KEY :

I I
1 |
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I 1) c 2) a 3) a 4) b|157) b 158) b 159) ¢ 160) a I
1 5 6/ b 7 b 8 blier) 4 162) ¢ 163) d 164) a |
: 9) b 10) a 11) d 12) al165) a 166) b 167) d 168) a I
I 13) a 14) ¢ 15) ¢ 16) al|169) a 170) a 171) a 172) ¢ I
: 17) b 18) ¢ 19) a 20) «c(173) d 174) ¢ 175) b 176) a :
" 21) b 22) b 23) d 24) b|177) a 178) ¢ 179) b 180) «c "
I 25) ¢ 26) d 27) a 28) b|181) b 182) a 183) b 184) d I
: 29) ¢ 30) ¢ 31) a 32) «¢|185) a 186) ¢ 187) a 188) d :
: 33) b 34) d 35) a 36) b|189) d 190) b 191) a 192) d :
" 37) b 38) b 39) ¢ 40) «c|193) c 194) a 195) a 196) a "
: 41) a 42) d 43) a 44) a|197) a 198) b 199) d 200) b :
I 45) a 46) b 47) ¢ 48) «c|201) d 202) d 203) b 204) c i
: 49) a 50) a 51) b 52) «¢|205) c 206) b 207) b 208) d :
| 53) b 54) d 55) ¢ 56) «c¢|209) c 210) c 211) a 212) a I
: 57) b 58) ¢ 59) a 60) a213) a 214) ¢ 215) ¢ 216) a :
I 61) a 62) a 63) a 64) b(217) b 218) b 219) d 220) a I
: 65) b 66) b 67) a 68) a(221) d 222) ¢ 223) ¢ 224) b :
I 69) b 70) ¢ 71) d 72) a(225) b 226) d 227) a 228) b I
: 73) d 74) b 75) a 76) d[229) b 230) b 231) ¢ 232) a :
I 77) a 78) ¢ 79) d 80) «c(233) a 234) ¢ 235) ¢ 236) d I
: 81) ¢ 82) a 83) b 84) «c¢|237) a 238) b 239) a 240) a :
I 85) b 86) b 87) a 88) «c(241) b 242) b 243) a 244) a I
: 89) b 90) b 91) a 92) d|245) d 246) ¢ 247) a 248) a :
I 93) ¢ 94) ¢ 95) a 96) b|249) a 250) a 251) b 252) ¢ I
: 97) a 98) a 99) a 100) a|253) a 254) ¢ 255) a 256) a :
I 101) a 102) ¢ 103) b 104) b|257) a 258) b 259) d 260) c I
: 105) a 106) b 107) ¢ 108) d|261) b 262) b 263) d 264) b :
I 109) ¢ 110) a 111) b 112) b|265) ¢ 266) b 267) b 268) d I
: 113) a 114) b 115) b 116) ¢|269) a 270) a 271) a 272) ¢ :
I 117) b 118) b 119) b 120) a|273) a 274) b 275) b 276) ¢ I
: 121) ¢ 122) b 123) a 124) a|277) b 278) b 279) a 280) a :
I 125) a 126) a 127) b 128) a|281) a 282) b 283) d 284) a I
: 129) b 130) a 131) d 132) ¢|285) b 286) d 287) ¢ 288) ¢ :
I 133) ¢ 134) d 135) b 136) a|289) c 290) ¢ 291) a 292) b I
: 137) a 138) d 139) ¢ 140) d|293) b 294) ¢ 295) ¢ 296) ¢ :
I 141) a 142) b 143) d 144) a|297) a 298) b 299) d 300) a I
: 145) ¢ 146) b 147) b 148) b|301) d 302) a 303) d 304) b :
I 149) a 150) b 151) b 152) ¢|305) ¢ 306) d 307) d 308) d I
: 153) b 154) b 155) ¢ 156) a|309) c :
I I
| 1
I I
| |
I I
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DIFFERENTIAL EQUATIONS

: HINTS AND SOLUTIONS :

| I
1 I
| I
| |
1 1
| |
| I
| |
| |
| |
1 I
1 I
| I
| 1
| |
| |
| I
| |
1 |
| |
1 I
I 1 © o = Y=y +20n-2y)+ 20 :
: Equation of family of ellipse is % + % =1 (using eq.(ii)) :
I . 2x 2y dy _ o S S ydhddy -4y I
: (;Z bz'((;!x_ = y2—4y; +5y =0 :
I - = +%d_y =0 4 (b) I
! ! = & We h dy _ ax+g I
: (]) . ) ERANE dx ~ by+f :
I = i+l_‘ﬁ_y+(d_y)z L_qp = (by+ f)dy = (ax + g)dx I
| a?  bZ dx? dx/) b2 : . |
| b2 ity G2 On integrating, we get I
I — —_— —_ — 2 2 I
: = a? y(dxz ) (dx) 20 b%+fy=%+gx+c :
d d d
i : o B This represents a circle, if a = —b I
| ; fromBe- 0= 15 9 |
y dy
| e Given, %+%=x2 I
| 2 I
: > wE+ZE-v)=0 £ IF=elz® = elogr = :
| 2 (a) ~ Complete solution is i
: The given equation can be rewritten as Y= J’x. x2dx +c¢ :
3/2
T ) = yx=lee |
| dx? dx 1 . - |
: On squaring both sides, we get El y=3* tox :
. 3 6 b
: . d.ly B dy 2 [ ] ; :
I praz) =1\, Given, yzaxms(;er) I
1 I
I = order = 2, degree = 2. e (1 - I
: 1 @ = yll axsm(x-i- b) x( Iz) + :
I Since, acos(= + b) I
| . ; |
I y =e"*(acosx + bsinx) = y1=§sin(§+ b)+acose+ b) I
! ..(i) I
1 T I
I = y, =e**(—asinx+ bcosx) + i el S asl (x+b)+y i
: (acosx + bsinx)2e®* =y, +xy, = acos G g b) (_ A%) +v :
: = y;,=e**(—asinx+ bcosx) + 2y 3 1 :
T = Pn=—sen(te0) .
: = y;=e¥(—acosx— bsinx) + = X'y, +ty=0 :
I (—asinx + bcosx)e?*2 + 2y, 7 (b) I
: =—y + 2e**(—asinx + bcosx) + Given, yd:z%dy = —% dy :
: 2y, (using eq.(ii)) :
| |
| 1
| |
| |
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= d(—%)z—-%dy Put, —i:z::»% %zj—i

= —ﬁ=—10g}’+c = gi—%—(tanx)z:—secx
[integrating] This is a linear differential equation.
= _::_y +logy =c Therefore,

— oftanx dx _ [logsecx _
8 (b IF=e e secx

The given differential Bquation is Hence, the solution is

z.(secx) = [ —secx.secx dx + ¢

d?
2( z +3(x) +4y3=x = —lsecxz—tanx+C-1
Here, highest order is 2 and degree is 1. 4
9 (b = secx = y(tanx + c)
: 13 (a)
Given, cot ydx = x dy ) .
i dy i Given, x = Acos4t + Bsin4t
=>?=c—m; ;"?:taﬂyd}‘ ..(i)
On integrating both sides, we get = % = —4Asin4t + 4B cos 4t
J‘%dx:ftan-ydy = F—lﬁﬂcos—’-}t—lt’:Bsm%
= logx = logsecy + logc - &x i
= logx = logcsecy de?
= X =csecy [from Eq. (i)]
10 (a) 14 (<)
Given, 2= _ 3xy+y? Given, z—; +y =2e

dx xZ+xy

Put y=uvx IF = el10x =

& i * Required solution is
dx dx yexzzfezxexdxzze”-{—c
dv v+ 3
= V+X == 2
dx 1+v = y==e** +ce*
r o W _ c2w+2) 3
dy v+l 15 (c)
% g = z:;:ll) 4R g _gw ¢
d 1 ap dx  g(x) g(x)
= = e B _la  1g@_ 1
2“"”) , raxTtgw s W
= —Zlogex=zlog{v+2)+51{1gv— Letz—l=—éz—;=%
logc =~ From Eq. (i)
= v(v+ 2)x* =¢? dz g (x) 1
_|_ —_——
= f(f . 2) ol S dx " g0 7 g0
..odz _;
= (y2 + 2xy)x? = ¢3 On comparmgmthaﬁ— Pz = (), we get
11 (d) p_8 '(x) i 1
g0 g
Given equationis |—— 4—— 7x=0 g,
2 IF = el am?
.. 162 2 2y = ¢08[8()]| =
> Z-16 (dx) +49x% + 56x 2 e g(x)

Obviously, it is first order and second degree Bstrmpssalitnds

1
differential equation. z-g(x) = J-g(x) -—g(x) dx+c
12 (&) 1 g(x)
Since, cosx dy = ysinx dx — y? dx =
lz D _ltanx = —secx 16 (a)
y* odx

=
b
=
L~
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17

18

19

20

The equation of the family of circles of radius a is
(x —h)? + (y — k%) = a?, which is a two
parameter family of curves. So, its differential
equation is of order two

(b)
3 3
Given, & %
dx xy
Put Yy =vx
dy _d_v
= et +x o
av _ 14v?
X +v= >
d
= v2dv ==
X
23
= = e logx +logc
3
1 fy o
= : (x =logx + logc
= y3 = 3x%logcx
()

Given, Y2 cosx +Siﬂ
dx  x %
[ e ej’}—lcdx - 1‘_?Ic:gx =x
~ Complete solution is
xy = [(xcosx + sinx)dx
= xy =xsinx +c¢
At y=1,x=§,c= 0

y =sinx
(a)
Given, xy = ae” + be™
dy i x _ —x
= x-ty=ae be
dly oy Ay oy
= x S+t =ae* +be
=5 xﬂ+2£—x =0 [from
dx? dx Y=
eq. (D]
()
The given equation can be written as
(D% + 2D + 1)y = 2e3*, where ;—x =
Here, F(D)=D*+2D+1 and Q =2e™
The auxiliary equation is
m2+2m+1=0
= (m+1)?=0
= m=-—1,-1
The CF = (¢; + c;x)e™?
and Pl =—2¢% =2———— ¢3%
F(D) D24+2D41
eSx e3x
9+6+41 8

~ The complete solution is

3x
y=(c; +cpx)e™ + %

21 (b)
We have,
(2y — Ddx = (2x + 3)dy

NP
x+3 " T2y -1

[mrse= 5
= =
2x+3 0 J2y=1Y

dy

2x+13
= log(2x + 3) =log(2y — 1) + logC = 2y —1
=
22 (b)
We have,
dy
s —q
= Yoy —1)
= dy = xy?dx — y dx
dx+d
=>ydx+dy=xy2dx:~yy—2y=xdx
—xd + —xd —X
a X8 ng y=xe""dx=>—d(g—)
¥ ¥

= xe *dx
On integrating, we get

e”*

——=—xe‘x—e‘x+6=>§=x+1+Ce"”

y
()
[t passes through (0, 1). Therefore,1=14+C =
=10

Putting C = 0 in (i), we geti =x+1=y(x+

1)=1
ALTER We have,
dy 1
o = Yy —1)
dy 5
= & +y=xy
1d 1
ol S
yidx "y
=>-Z4y = x, wherev =2
dx v
du i
=y (i)
LF.=e [1dx = g=x
Multiplying (i) by e~ and integrating, we get
1
Ue'x:xe'x+e'x+C:>;:x+1+Cex
[t passes through (0, 1)
Hence, the equation of the curve is
1
;=(x+1)=>(x+1)y=1
23 (d)
Given differential equation is
xdy=ydx
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24

25

26

i

ay _dx _ rdy _ [dx
= ?_xzbfy_fx

= log,y = log, x + log. ¢
= ¥ =CcX
Which is a straight line.
(b)
: dy
Given, s A+ +y)

1
= mdy = (1+ x)dx

2
= log(1+y) =x+=+c¢
[integrating]
At y(-1)=0
1
= o= =
2"
log(1 + y) = 2222
(1+2)?
= y =g 2 i 1
(<)
Given, 2 -Q-y,l]ogx = X x~(1/2)logx
IF = E’j logx dx _ er_"’gzx_Ja =
(\K_)(Ich)z
(d)
Given differential equation is
}’d}’ (c— x)dx
= ,; =cx—Z+d
= y:4+x?— 2cx 2d=0

Hence, it represents a family of circles whose
centres are on the x-axis.

(a)
dy _ x-y
iven, — = —
Gi 'dx T x+y
This is a homogeneous equation

dy dv
Puty=vx = ==v+4+x—
Y dx dx

Given equation becomes
dv x —vx

dx x+vx
dv_l—v
dx 1+v

T — = —
2-(14+v)? L
On integrating both sides, we get

J‘ 1+v T dx
2—(1+v)? v=1%

Put(14+v)2=t =22(1+v)dv=dt
1 dt dx

7 P

28

29

30

31

= lli:)
2

1 .
= —Elog[z —(1+v)?] =logxc

11
= — -
20

1
= log—
g\!l—Zv—v2

=>x%ci(1-2v—v9) =1

g(2—t)=logx +logc

g[-v? —2v + 1] = logxc

= logxc

v (1-2-5)=1 (rv=1)
gc'(xz_zyx yg) ~
Xz -

=>y2+2xy—x*=c

(b)

Given equation is

y=ce?**% 4 cie¥ + ¢, sin(x + ¢z)
- 6185292;(
= Ae?* + c;e* + Bsinx + D cosx

Here, A = c,e%,B = ¢y cos¢e, D = ¢, 5ince

(c)
We have,
dy = (L— l)dx
P i1 Y2 X2 + y2
xdy —ydx
= ———=—dx
x>+ y*

> dftan? ()} = —dx

= tan_‘Z= —x+C=>y=xtan(C —x)
X
()
Given differential equation can be rewritten
as
dy _ x+y-1
dx x+y+1
Put x+y=t
dx dx
at 4 _ ot
dx T
= S (t+logt) =x+:
= %(t+10gt)=x—y+c

= log(x+y)=x—y+c

(a)

Given,

+ cze® + c4(sinx cos c; + cos x sincg)

X

e B z W
Y= dx_a(y +d:r)
ﬂ(a+x}= —ay*

( 1— ay) = J-u+x

logy — log(1 — ay) = log(a + x) +

logy = log(1 — ay)(a + x)c
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32

33

34

35

36

37

= y=c(1l-ay)(a+x)
(c)
Given differential equation can be rewritten

a5 '
(1+3%)2=64(ﬁ 3

dx?
(b)
z—i =y+2x
% -y =2x

IF = ejwl dx — p=x
~ Solution of the differential equation is

v.e™* =2 [xe ™ dx

=2(—xe*—-e)+c

= y=2e*(—xe*—e™*) +ce”
= y ==—2x—2+cet
Forc=2
We get y=2(e*—x—-1)
(d)
We have,

dyy*
y 1+ (E) =
dy\* dy\*
2 — b 22 ST
=Y {1+(dx)} =y (dx) Ty=c
Clearly, it is a differential equation of degree 2

()

Given, %+ 1 = cosec(x +y)
Put x+y=t
d dt
= 1+£=E
cof:ct=dx
= [sintdt = [dx
= —cost=x—¢
= cos(x+y)+x=c
(b)

Given differential equation can be rewritten
das

e?dy = (e3* + x?)dx
On integrating, we get

22y g3 3
= _=—+,—+C
3 3

2
(b)
We have,

(x—h?+(@y—-k)=a? ..()

Differentiating w.r.t. x, we get

2(x—h)+2(y——k)j—i=(]

38

39

> x-—m+G-NE=0 .G

Differentiating w.r.t. x, we get

dy\? d*y
1.4 (E) + (v — k)w =0 ..(iii)
From (iii), we get

—fi o P el o iy
yv—k= . ,wherep—dx,f;,'—dx2
Putting the value of y — k in (ii), we get
(1+p*)p
x—h=———
q

Substituting the values of x — hand y — k in (i),
we get

(1+p2 §

) (1+p*)=a*

dy\? 1 d%y\*
-+ @} - (m)
which is the required differential equation
(b)
The general equation of parabola whose axis
is x-axis,is

y? = 4a(x — h)
dy
= —
2y - 4a
dy
by —_
i 2a
2 2
dy) d=y
= —_ —_— =
(dx + y dx? 0
~ Degree=1, order=2
(<)
dy _ x+y+1
dx x+y-1
Put x+y=t
dy dt
= 1+4—=—
T dx dx
d dt
e —}|I — —
dx dx
dt _ 1
dx T -1
dt E+1+t-1
= — T —
dx -1
dt 2t
= _——
dx r—-1

= (%)dtzdx
= G——i—)dtzd:ﬂ

On integrating, we get
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| I
1 I
| I
| I
: Lok logt =x +c; On putting this value in Eq. (i), we get :
I 2 2 i 2 |
I y=x(")-0" -
I = t—logt =2x+2¢, = (W)iP-xy+y=0 I
: 44 (a) :
I = x+y—log(x+y)=2x+2¢ We have, i
: = =x+log(x+y)+c dv+k = :
I = BAET at m~ 9 I
| dv k mg 1
40 e PR iz
: g:'] x?4y2 dy - dt m(v = k ) :
I —— = ———, where, — is the slope of the curve. du k 1
dx x*-y dx = = dt
: ( dy) 1+0 i v+mg/k m :
S| — = T = m k
: dx /a0 1-0 = log (v +—g) =——t+logC :
41 (a) k m
: : dy 3 UL = Cokimt o gy = ekimt L :
I Given, Fra 3x k k I
! 45 (a) !
1 = dy = 3x> dx Given equation isj—i + ytanx = secx I
| I
I On integrating, we get Here, P = tanx and Q = secx I
: ~[F = e/ Pdx — pftanxdx :
| y = 3x° +e = plOE3CK — cacy 1
: 3 Hence, required solution is y secx = [ sec? x dx + :
: = y=x+pe e :
I = ysecx =tanx +¢ P
: [t passes through (-1, 1). 46 (b) :
| ) dy _ y+x ti]l‘ij—; ]
I 1=(-1%+c Given, T I
: Put y =vx :
' = = = YoptxZ J
| . dx dx I
d
|42 (@ av * F
| . 2 dy 5 = xd—=v+tanv—v |
" Given, (x+y) —=a % e "
: Put X+y=v = Jcotv dv = F :
I - dp. 90 = = logsinv = logx +logc = sinZ = xc I
: i 47 (c) ’ :
2{dv _ .\ _ .2 L
: v (dx 1) - We have, :
I 5 dv _ a?+v? y2=4da(x+a) ..(i) I
| 2 1
! > 32 :>2yd—y:4a:>a:—1- dy I
I = (1 = a2+v2)dv =dx dx 2 dx I
I % Substituting the value of a in (i), we get I
| = v—atan‘l(-)=x+c d 1 d I
¥ o4
! a yZ—Zy—(x+— —)-—"yz !
: [integrating] dx 2 7 dx :
! = (x + ]—atan‘l(x—”)"'x+c = ﬂ!—y(Z:c+ d—y) !
| & a ™ Yax Y dx |
| - 1 [x+¥y d 2 d I
| > y =atan™ (2X) + ¢ Sy (2) +2y 2o y2 =0 :
I 43 (a) x ,
" 4 48 (c) 1
Wehave, y =cx —c¢ dy x
1 ) . ' Given, — = e*e?¥ 1
| On differentiating w.r.t 'x’, we get dx 1
! y':c = _fe"ydy:fe"dx 1
| I
| 1
| 1
| I
| I

o o o)
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49

50

51

53

54

= —e Y =e*—c
= e*+e ¥V =c
(a)

The given equation is

=t= ety{i—':)

dt

d
:Iogt=tyd—3:

logt
:ydy=%dt

On integrating both sides, we get
y? _ (logt)?

k
2 2 *

= vy = +./(logt)? + 2k
=y =+1./(logt)? +¢
(@

Given, ﬂ%ﬂ +e*dx =0
Y 5
= d (x) +d(e*) =0
= Lief=c
x
[integrating]
(b)
We have,
L 4 2ytanx =i i
- T 2ytanx = sinx « (D

Itis alinear differential equation with integrating
factor
LF. = ef2tanxdx _ s2logsecx — can2 o

Multiplying (i) by sec? x and integrating, we get

yseclx = fsinxseczx dx

= ysec? x zfsecxtanx dx = ysec? x

=secx+C
(b)

; d -
Given, -&Z =e Y(e* +x%)

X

= [e¥dy = [e*dx+ [x?dx

1’3
= el =e"+—+c
3
= ey —ef = x? +c
(d)
; a‘y logx
Given, ———
dy _ —(logx+1)
= e +c
[integrating]
; d
Since, (—y) =—1
dx (1,0)

55

56

57

58

59

-1

= T+c=—1=‘.~c=0
dx x
= y = —%(lngx)z—logx+ci

[integrating]
At x=1y=0=¢=0
W = —%(logx)2 —logx
(<)
. dy 2
Given, o +y=x
IF =l dr = g*

24Py = Q)
IF = 8-[ P(x)dx
. Both statements A and B are trueand R =
A
(c)
The equation of the given family of ellipses is

x? },2_1 2z 4 2_4 2 i
s P = len x4 Ay® =4a (1)

Differentiating with respect to x, we get
dy P

2x+8ya—0:>x+4yy =0

This is the required differential equation

(b)

Given that centre of circle is (1, 2).

Let radius of circle isa.
(x—1D*+(y—-2)0°=a?

> 2x-1D+2y-2)Z=0

= (x—1)+(y—2)j—i——- 0

(9

Given, vy? = 4ax + 4a* ()

= 2yy' =4a

On putting the value of 4a in eq(i), we get

y2 =2yy'x + 4.}‘2:’!2

= y=2y'x+yy"?

(a)

Given, y = Ae* + Be®* + Ce3*
(D)

= y'Ae* + 2Be** + 3Ce3
From Eq. (i),

Ae* = y — Be?* — Ce3*
= y' =y + Be** —Ce?*
& y" =y + Be?* + 6Ce3*
(i)

From Eq. (ii),
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Be®* =y' —y —2Ce**

y'"'=vy'+2y' =2y —4Ce3* + 6Ce3*

= y"' =3y — 2y +2Ce®*
..(iii)
Again, differentiating w.r. t. x, we get
yﬂf — gy!i = 2}" + 6C€3x
From Eq. (iii),
2Ce3* =y" —3y' + 2y
: y"' =3y" —2y"+3@" —3y"+2y)
= y" —6y"+11y' —6y =0
60 (a)
The equation of a member of the family of
parabolas having axis parallel to y-axis is
y=Ax*+Bx+C

= 3 _24x+ B
dx
ay _ ady _
= 2 =24=52=0
61 (a)

Let x%+y%2—2ky=0
dy dy _
= 2x+2ya—2ka—0

=5 k= —;;— +y
@)
From Eq. (i),
2 2. * =
ol 2({.d}rmx)—f—y)y—w0
2 pn i -
= x‘—-y )dx 2xy =0
62 (a)
Given, % =tanf = 2x + 3y
_ dy _dz
Put 2x+3y=2z =2+3 i
dy _ (42 _ ) 1
= dx (dx 2) 3
£ _2=3; 5% —gdx
dx 3z+42
On integrating, we get
Iog(332+2) i g
= w =x+C
Since, it passes through (1,2).
10g{6-;18+2) —14+C
:) B o= 103326 -1
log(6x+9y+2) log26 -1
3 B 3
6x+9y+2Y _ _
= log(E2) =3(x—1)
= 6x + 9y + 2 = 2631
63 (a)

64

65

66

67

68

69

dy tany _ tany siny

Given,

dx x X%
= coty cosec Ay _cosecw.. 1
y y dx x x2
Put —cosecy =t
= coty cosec L
Y Yoax T ax
dt  t 1

dx x x?
1
IF = efPdx = olzdx =

- Solution is tx=fx.l2dx—c
X

= —cosecy.x =logx —¢c
= —— 1] =

sny Tlogx =c
(b)

Given differential equation is

5(22) +4(£2) +(2) +2y+25 =0

dx2 dx?
Here, highest order derivative is 3 whose
degree is 2.
(b)

Given differential equation can be rewritten
as

dy
-y ==
y dx

2 2
= y2+(x%) —Zyxd—y=a2(d—y) +
bZ
Here, order is 1 and degree is 2.

(b)
The displacement x for all SHM is given by
x = acos(nt + b)

i in(nt + b
> —=—
Tt nasin(n )
T
= — = —n‘acos(n
dt*
::-dzx— 2 :dzx—+ x=0
a2 T e T v E
(a)
We have,
dx dy
?+—-——0:>logx+]0gy=logc——;xy:-':
Y
(a)

The general equation of all non-vertical lines
inaplaneis ax + by = 1, whereb # 0

dy _
a+b E_D
2
= b=
dx?
d?y
= @—0
(b)
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| I
1 I
| I
| I
| : dy _ _y* Given differential equation can be rewritten !
| Given, = = 1
I d xy—x as I
| |
dx (logy—x)
| Put = UX —_—=— 1
| Y ay ylogy 1
1 dx x 1 I
dy _ dv = — =-
: e & S e dy " ylogy ¥ :
——d
: VX o T e = gloglogy = Jogy {
. el " :
I dx  v-1 Curveis y = e*5I"* = ginx = Ley "
I o : I
I il E eu X s L= gasin¥geogy |
| = (1 v) dv x dx a o I
I = 2 — ycosx.—22 !
: = v—logv =logx + logk dx 51;; :
I [integrating] =  ylogy =tanx —= I
: 75 () '
y y
| = ke logx k i Let the equation of parabola having the directrix I
: 7 parallel to x-axis is :
: = ==logky X*=4aly+k) .. (1 {
I and equation of directrixisy = p ...(ii) I
: = ky = e¥/* Here, 3 unknowns are in Egs. (i) and (ii). :
I ~. Order of DE such parabolas having directrix I
| 70 (9 parallel to x-axis is 3. I
: Given differentiating equation is 76 (d) :
i (1+42)" -4 22 We have, !
: dx dx? dy v X2 + yZ :
2 2.4 3 _ o 2 2 x4 o S
: - (l+4j—z) =43(%) xdy—vydx s s dx:}dx = P :
. - dy dv
: Here, highest order is 2 and degree is 3. Putting y = vx and -= = v + x =, we get :
I 71 (d) dv 1 dx I
Utx—-—v=41+12= dv =—
: We have, dx V14 v x :
| ; Integrating, we get 1
I —y=‘l+34c+y£+xy2 Brating we s !
I dxdy log|v+\fu2+1| = logx + log C "
| _ 2 1
I ﬁa—{l']'x}(l‘l'y} =u+ }U2+ :Cx:>y+ x2+y2:Cx2 I
: 77 (a) !
= sdy = (1+x)dx ) - 1
: Lty . Given.(x‘*+1)a+2xy=x2—1 :
| Stan 1y = (x+x?)+c . (D) dy | 2x o xP-1 1
1 Itis ai that y(0) = 0 —0wh -0 or ax ‘l+12y T ox241 1
I Isgiven that yil)y = vt e.y =L whenx = [t is a linear differential equation. !
I 2 tan 2t 0=04+C=>c=0 ‘ : . dy '
: N <2 2 On comparing with the standard equation =t :
=i —; —_— — —_—
| Hence, tan ™"y = x + T tan (x + - ) Py =0 we st "
L2 @ 2x xt—1 -
g d i = =
| Given, d—i+%:slnx P 1+x2’Q x2+1 :
I 2x
: IF=els% =y ~ IF = e/ Pdx = gliyat® :
_ Slog(14x?) _ 2
: ~Solutionis  y.x = [xsinx dx +c¢ - = =1l+x :
1 = Xy =—xcosx +sinx +c¢ () . ; : . |
I , The equation of the family of circles is 1
I = x(y +cosx) =sinx+¢ 2 5 o é I
I T x*+(y—k)X=r i) |
| (d) Where k is a parameter 1
| 1
| 1
| I
| I

o o o)
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79

80

81

82

Differentiating w.r.t. x, we get
2x42(y—k)yy =0=y—k= —;‘— (i)

Eliminating k from (i) and (ii), we obtain

2 B
Prr+—==rizxl= ylzszz(yi?+1)
Y1 1+
=%y}
(d)
Given, y = ae® + bx e* + cx%e”

w1y
On differentiating w.r. t. x, we get

y' = ae* + b(xe* + e*) + c(x?e* +
2xe™)
= y' =ae* + bxe* + cx?e* + be* +
2cxe*
= y' =y+be*+ 2cxe*
(i)
Again, differentiating w. r. t. x, we get

y" =y' + be* + 2c(xe* + e*)
= y'"=y"+be* + 2cxe* + 2ce*
= y'=2y" —y+2ce”
..(iii)

[from

Eq. (ii)]
Again, differentiating w.r. t. x, we get

y" =2y" —y' +2ce*
= ym = 2}7” = y.v + (yn = 2}” +y)
[from eq. (iii)]
= y"-3y"+3y'—y=0

(c)
Given, y = ae™ + be ™™
d %
= =2 = mae™ —m be~™
dx
d* -
= = = m2qe™ + m2be ™ = m2y
dx?
dzy 2
= ——-m‘y=0
de y
(<)

Given, +/sin x(l +%) = +Vcosx (I —Z—i
dy _ Jcosx—/sinx

dx  +/sinx+ycosx

~ Order=1, degree=1

(a)

The equation of a family of circles of radius r
passing through the origin and having centre on
y-axis is
(x—02+(@y-1)2=r’=2x2+y2-2ry=0
This is one parameter family of circles so its
differential equation is of order one

=

Get More Learning Materials Here : &

83 (b)
dy _ 1+y+xfy
dx x+x3

d 1
vy

dr | x x(1+x2)

1
IF = ef?dx =5

Given,

=

84 ()

Given, 2 (% )”3

dx
ﬂ_ylf'g dy  dx

dx ~ x1/3 = y1/3 T x1/3
On integrating both sides, we get

dy [ dy
yi3~ | X173

. y2/3 B x2/3
gyl
3 3
3 3
>y ="x23 4
2?2 1
= g8 — 23 = (wherec*:%q)

85 (b)
Let y = f(x) be the curve. The equation of
tangent at (x, y) to this curve is
Y—y=f'(x)X-x)
(1)
Put X = 0in Eq. (i), we get
Y=y—x f'(x)
This ordinate is called the initial ordinate of
the tangent. [t is given that,
Initial ordinate of the tangent = Subnormal
1 iy B
= y=xfxX)=y=
& X

= dx x+y [pUt
y d
fl) ==
Hence, it is a homogenous differential
equation.
86 (b)
dy , . ady
y-smaly )
dy dy
— 2 — — ——
=y —ay a = + X o
dy
=y(l-ay)=(a+x)-=
dx dy

= —
(a+x) y(1-ay)
On integrating both sides, we get

dx dy
(a+x)=fy(1—ay)
= logla+x) = j [%4-(1—{1—&3!)] dx

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

m @& www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

87

88

89

90

= logla+x)=logy +

alog(l —a
—g(_a y)+l0gc

= logla+ x) =logy —log(1 —ay) +logc
= log(x + a)(1 — ay) = logcy
=s>x+a)(l—-ay)=cy

(@)

We have,

P
Length of the normal = y ﬁl + (j—i)

Itis given that

pin 2 ;

y 1+(£) = Jx% +y? I Radius vector =
- .fxz_l_yzl

dy 3
=>Jﬂ’2+}'2(a) =x? +y?
dy 2

:yz(a) =x’=>ydytxdx=0=>y2+x
= k2

()

Equation of tangent at (x, ¥) is
vy Dy

y - dx( x}
For y-axis X = 0.

Then,}f'=y—x%
Given, (y—xj—:) oc x3
d
= y—xd—§:kx3
dy 'y
EENDL A, (.
dx x ¥

IF = eJ V/xdx — p-Inx _ ,In(1/x) =31:

Then, solution is

1 —kx?
y(;)—f x 4

v kxz
e
5 C
3
ory = _%+ cx
(b)
. o o POSE=EINY
Given, dJ" - (ginx+cosx)

= v =—log(sinx + cosx) +logc
[integrating]

= w=log(mr)
= eY(sinx+cosx)=c
(b)

We have,

dx

E =x+1

R

2

91

92

93

94

95

= dx=dt=log(x+1)=t+C

x+1
Putting t = 0,x = 0, we get
logl=€C=C=20
~t=log(x+1)
Putting x = 99, we get
t = log, 100 = 2log, 10
(a)
The equation to all given parabolas is
y?=4a(x—b)

d d d?y  dy\?

:;2}:%:4& ﬂy%zZa:y%—%(d—i)

=0
(d)
Given differential equation is

iy (143 dy _ (14+x) i
Vv x

1 1
= f(;+1)dy=f(;+1)dx
= logy+y=1logx+x+logc
= p=x :log(ﬂ)
y
(©)
dy = 2e-3?
.ax+2xy = 2e
IF = efZde — eJ.:"z
~ Complete solution is
ye*' =2 [e~* edx + ¢
= ye* =2x+c
1L y.«z”‘2 —-2x=c
x2 2 E_ g
= ye¥.2x+e".——-2=0
x? g

y x2
= —_—= T
et .— 2—2xye

o S T
= e 2e 2xy
~ lis true and Il is false.
()
We have,
y=a(x+a)* .(»)
= % =2Za(x +a) ..(i0)
Dividing (i) by (ii), we get
y x+a
&2
dx
Substitutinga = j—y — x in (i), we get

1

2 d
=>x+a =—y.wherey1 =2
V1 dx

2y 2y\?
y= (—* x) (—) = yiy = 42y —x y1)y?
18 Y1

Clearly, it is a differential equation of degree 3
(a)

Given differential equation is
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96

97

98

99

100

@y <l

dx?

S1E

;
- &1

. Order=2, degree=3

=%

(b)
Given, siny dy = cosx dx
= —cosy t+c=sinx
[integrating]
= sinx +cosy =c¢
(@)
Given, oy _ el

dx  2x—4y

dz

Put x— Zy z:»l—ZE—E

= zdz = —dx

= 72—2 -x+0 [integrating]
= (x—2y)2+2x=c

(a)

The equation of the family of circles which touch
both the axes is

(x —a)? + (y — a)? = a?, where a is a parameter
This is one parameter family of curves

So its differential equation is of order one

@)

Given equation can be rewritten as

dy 1
a3V =1

1 -
X

~ Required solution is

y(i): J’i dx =logx +c¢
Since, y(1) =1
= c=1
y=xlogx+x
(a)

Given

dy xz+y2

'dx T 2xy
_ W
Pu‘cy—w:am:lmr =v+x—
dv  x? +v?x?
dx  2vx?
dv (1 + v? )
=S x—= —v
2v
2v 4 dx
U= —
1-v? x
On integrating both sides, we get

fl—vidU_J dx

LUt X

101

102

103

= —log(1 —v?) =logx +logc

2
= — Iog( 1~ ;;z) =logx+loge ..(I)
This curve passes through (2, 1).

1
—Iog( 1 —1) =log2 +logc
3
= —lug(z) =log2c

4
:log(g) = log2c
2
===

On putting ¢ = % in Eq. (i), we get

- 2
]Og(xz_—yz) = logix
= 2(x% —y?*) = 3x
(a)
The given differential equation can be
rewritten as

¥+ 3273;' =la+ (E—DM]Z
rr N Jk
= ly+dxz - (E) ] -
("]

~ Order and degree of the given differential
equation is 2 and 2 respectively.

()
Given differential equation is % +y=e*
IF = el Pdx = pfldx = px

Now, solution is

ye* = [e* dx
= 2ye* =e* +¢
(b)

We have,

$(x) = ¢'(x)

A CO
$(x)

= logp(x) =x+logl = ¢p(x) =Ce”*
Puttingx = 1,d(1) = 2, we get C =§
L) =2e*1 = ¢p(3) = 2 €2
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104 (b)
Given equation

d—i+sin(x;y)=sin(x;y)

= ﬂ=sin(x-y)—sin(;'{-ky)
dx 2 2

= g= —Zsin(%)casg)

= cosec (%) dy = —2cos (%J dx

On integrating both sides, we get

fcusec (%) dy = —J-Zcus (;) dx +¢

log(tan Z) 2sin (=
1 = 1 (2) tc
2 2
X
= log(tan %) =¢—2sin (E)
105 (a)

The family of curves is
x*4+y*-2ax=0 ..(i)
Differentiating w.r.t. to x, we get

dy

d
2x+2y£—2a=0=>a=x+ya

Substituting the value of a in (i), we obtain
d
x? 4+ y? —2x(x+}’d_§) =0or,y?—x?—

ny% =0

106 (b)
Given, y = (¢; + ¢;) cos(x + ¢3) — c,e*tos
= y = (€1 €C08C3 + €, COSC3) COS X
—(cysin c3 + C35in c3)sinx — c,ese*
= y=Acosx —Bsinx + Ce*
Where, A =cycoscy+c3C05¢C3

B = ¢y sincy + 3 sincy
And C =—c,es
Which is an equation containing three
arbitrary constant. Hence, the order of the
differential equation is 3.

107 (c)

Given equation is e* + sin (Z—i) =3
Since, the given differential equation cannot
be written as a polynomial in all the
differential coefficients, the degree of the
equation is not defined.

108 (d)
Given, x =sint, y =cospt
dx dy :
— =cost, =— = —psinpt
dt "odt 3 P
dy _psinpt
dx - Cost

_ -1yt
yl - fl_xz

=1
= YVl —x2 = —p,/1—y?
= ¥(-x%) =p*(1-y?)
= 2yy.(1 - x?) — 2xy} = =2yy,p*
[differentiating]
= (A=-x)y,—xy; +p’y=0
109 (c)
Given,

()

ay ¥
=2 —==e“+xe . c==+y.c
dx x

..(ii)
From Eq. (ii),
Logy = logx + cx

1, 3
= c—log=
Cx ng

y = xe”*

ay _ ¥ ¥y Y
r:tx_x+xlogx

()
110 (a)

Given differential equation is
i

dy dy\2 3
y= J‘.‘Eﬁ'(ﬂz(z) +b2)
_ B o ey 2
= (}’ xdx) —a (dx) +b
» Order and degree of the above differential
equations are 1 and 3 respectively.

111 (b)
We have,
2/3 _
y3 +2+3y2+}'1—0
=23 =@y, + 3 +2)

=y; =-QByz+n +2)°
Clearly, itis differential equation of third order
and second degree
112 (b)
Given,x* +y? =1 ..(i)
On differentiating w.r. t. x, we get
2x4+2yy' =0 =2x+yy' =0
Again, on differentiating w. r. t. x, we get
1+ () +yy" =0
113 (a)
We have,
dy xlogx*+x

dx siny+ycosy
:>J‘(siny+ycosy)dy = ijlogx dx+J‘xdx

= ysiny =x?logx + C
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114 (b)

115

116

117

dt?

The given differential equation is
24+ P(x)y = Q(x).y"

-n+1
= yn dx+y P(x) = Q(x)
1
Put F=U
s o
= (—n+ Dy T

1
(mna+ﬂﬂv-Mﬂ

— E;+ (1-n)P(x)v=(1-n)Q(x)

Hence, required substitution is v =

(b)

Since, length of subnormal =a

yﬂ—'.l

yz—iza = ydy =adx
On integrating both sides, we get
% =ax+b
Where b is a constant of integration
= y2=2ax+2b
(<)

. dx
Given, F cos?

mXx

On differentiating w.r.t. x, we get
d? . )
= = —2msin 2nx = negative

The particle never reaches the point, it means

d?x _
=0 = —Z2usin2mx =0

dt?
= sin2mx = sinmw

1
=S 2NX =T =>x=§

- 1
The particle never reaches at x = -

(b)

Given, Y rt
dx  x-y
dv
Put y=vx = —x vtx o
vtx Z=2
dx L=
= dv _ 14v?
% dx  1-v
1 1
= x dx = (1+u2 1+v2) dv
= log, x = tan'lv—zluge(l + v?) —
log, ¢ [integrating]
= log, x = tan™? (%) - %log,_, [1 4
2
y -y
)] s
= c(x? + yz)l,’z = etan ' (¥/x)

118 (b)
; d?y o
Given, —==¢ %%
4 dx?
d E—Z.‘?('
= == +c
dx -2

[integrating]

=

[integrating]
119 (b)

Given, x>+ y? =1

On differentiating w. r. t. x, we get

2x+2yy' =0
= x+yy' =0
Again , differentiating, we get
T+yy"+ (@2 =0

120 (a)

We have,

dy _y—1

dx  x*+x

1 1
X2+ x =

o
= .[x(x ” 1) f—dy

- [ e oo

= logx —log(x + 1) = log(y — 1) + logC
X -

This passes through (1, 0)

::'J-x(x—Jrl)

4 1 Y

o E =S —C

Substituting the value of C in (i), we get
x 1

x+1 20~

2x+Dy—-1D=-2x=2xy+x+y—
This is the required curve
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121 (c)
Given, & —2 y = x2¢*
dx x
Pt = g-logd® =
. Complete solution is A% = fx T dx + ¢
= L=e"t¢
X
= y =x%(e* +c¢)
Wheny =0,x = 1,thenc = —e
y=x*(e*—e)
122 (b)
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: dy 2x 4x*
Given, —+ Y=
dx = 1+x2 1+x2

2.
IF = ef_1+;2 ax _ plog(1+x?)=(1+x?)

~ Complete solution is

1+x2
-
= YA+ =T+
= 3y +xH=4x3+c
123 (a)
Given, k = PQ =length of normal

= k=y 1+(d—D2

Y2 N
Integrating both sides, we get
logy, = 3logy, +logc,

Ya d y,
=y, =0y S2m=a=2— =0
¥ N
Integrating both sides w.r.t. x, we get
1
——==cCXx+cC
2y
=yyd = :
A2+ (2o
=Hiyr = —— wherea = —2¢,,b = -2¢;
1
— = ——
e vax + b

Integrating both sides w.r.t. x, we get

2
y=Ex-“ax+b+c3
ay—c
= }’2 S =Vax+b

2

ax—c3)

:»ax—lrb:( 5

Here, x = Acos4t + B sin 4t

On differentiating w.r.t. t, we get
dx

dt
Again, on differentiating w.r.t. t, we get

= —4Asin4t + 48 cos 4t

v.(1+x%)=[(1+x?). A dx

G o . 1fed S
g =y 2y-|~ﬂl(4 b):';x—Aly +

Azy + As,
o oy o= G _1(4 _
where—Al—Z,Az— ZandA3—a(4
125 (a)

d?x
—— = —16Acos4t — 16B sin4t
dt?
= —16(Acos4t + B sin4t)
= ﬂ =—16x
de?
126 (a)
We have,
y= ¢, + cae¥ + cye x4
=y =c +ce* +cge %

=y = +e* +c3'e?, wherecj = cze

[t is an equation containing three arbitrary
constants. So, the associated differential equation
is of order 3
127 (b)
Equation of parabolas family can be taken as
x=ay*+by+c
Differentiating w.r.t., y we get

dx
dy Y
d2x dix
= _— - —=
o7 2a 2y 0

128 (a)
Given -1;—3 dy +1:—2x dx =10

S PO

vi oy
X 1 1
= Iog(—)=-+—+c
¥ x ¥
129 (b)
. d JxZ+y2+
G]Ven’ Lot B S 0 b
x x
Put V= 1vXx
v dv
= —=v+x —
d + dx
dv  VxZ4pixiipx
vVtX—=——
dx x
- dv ﬁﬁ
VitvE | x

= log(v +v1+v?) =logx+logc

= ]0g(§+ i1+1—2)=logcx

= y+4x2 +y? = cx?

130 (a)
Given, o —.XIngZH
dx siny+ycosy
= (siny + y cosy)dy = (xlogx? +
x)dx
;R _{d
(Ey sin y) dy = (Hx logx) dx
= ysiny = x?logx + ¢
131 (d)
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Given, x(1 —x®)dy + 2x*y —y — ax*)dx =

xcosf +ysinf =a

I
I
I
I
I
I
0 k1) :
= dy  @x*-y o _ax’ On differentiating w.r. t. x, regarding 0 as a 1
g A el constant '
_2x2-1 dy I
Here, P = T(—x) = cos@ +—=sin® = 0 :
132 (¢) (i) 1
We have, From eqs. (i) and (ii), we get I
ﬂ+Z=x‘*=:'xd—y+y=:c3'=:'i(9a33,')=x3 adk a :
dx % dx dx cos@ =——and sinf = ——— "
Integrating, we get ST g 1
X4+C x3+C » cos? 0 +sin0 =1 :
xy—4 =>y—4 X az%}2+a2 -
133 (c) o :
Let x%+y2—2gx=0 (i) dx , , I
dy o _ aBYXT g ay I
= 2x+2y ——2g=0 = (}’ xdx) =& [1+(dx)] :
d -
= 2g = (Zx + 2y—y) 196 () . i . . :
dx The given differential equation can be 1
On putting the value of 2g in eq. (i), we get rewritten as 1
: 5 I
¥ +yr—(2x+2y Z)x =0 LW TN
2 y 2 ( d::: dx) =5 (yz y) dy (xz + x) dx :
= yo=a%+2xy o2 = —%—logyz—(—i+logx)+c :
134 (d) ; ; l
t t
Given differential equation can be written as [integrating] » £ % :
d?y dy = log(—)=—+—+c 1
—=-3_-+2y=0 LA :
“m? —3m+ 2y =0 w7 ie) '
= (m m )y = We have, (xy — xZ) - y?, :
= m=-1)(m-2)y=0 1
= m=1,2 R T 1
. P — x 2x = y dy y—x 1
~ Solutionis y = c,e* + cze i
y'=ce* + 2c,e% o L@ 11 1 '
From given condition ¥ 4y Xy y* 1
y(0) =1 Put == v _L s dv :
= ¢+ 0y = 1....(0) x* dy dy :
And -y (0)=0 L+ 2= whichis linear :
=Be 40 =1 (i) oy v : :
On solving Eqgs. (i) and (ii)we get . I
_ o gV o Glopy !
—Cy =1 IF=ey  =e =g 1
= Cz = =1 1 :
And ¢, =2 ». The solution is vy = IF ydy+c :
.'.y=29x _ 321 . I
at x = log, 2 . o= logy-hw :
y = zefogz_eﬂogz "
= =x(l
=2%x2-22=0 y=x(logy+c) !
135 (b) This passes through the point (-1,1) :
The equation of straight line touching the I
given circle is 1=-1(log1 +¢c) :
I
I
|
I
I
I
L--------------_------------------_------------------------J
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138

139

140

141

ie, c=-1

thus, the equation of the curve is
y =x(logy — 1)

(d)

Given, y =2e** —e™*

= y, =4e** +e7*

= y, = 8e?* —eg™¥

= y, =4e?* + X + 4e?¥ —2¢7%
= Vv, =y, + 2(2e% — e7¥)

=% Y2=y1t2y

= Y=y, +2y

= Y2=¥1—2y=0

(<)

Given equation 15.5‘-— -y=1= 2 = dx

1+y
On mtegratmg both sides, we get

[rtein [

= log(1+y)=x+c

=21+y=e*-e ..(i)

Atx=0,y=-1

Thenl—1=¢e% e =2e=10

On putting the value of e€ in Eq. (i).

Therefore, solution becomes

1+y=e*x0 =2y(x) =-1

(d)

Let family of circles be
(x—a)+(y—2)2 =52

= x*+a’—-2ax+y*—-21—-4y=0

(i)

= 2x-—2a+2y—- % 0
= a:x+a(y—2)

On putting the value of @ in Eq (i), we get

(r-x-20- 2)) +y-2)7=

52

2
= () -27=25-(y-27
()

Itis a linear differential equation of the form of

& -
dx+F‘y—Q.

= P =sec®x,Q =tanxsec’x
W IF = el Pdx = pfsectxdx — ptanx

tanx

Solution is ye™"* = [ tanxe"™™* sec® x dx + ¢

= yetanx = tanxetanx - etanx +c

=>y=tanx — 1+ ce~ '~

142 (b)
We have,
d

}’—y+l’=a=>ydy+xdx=adx

dx
[ntegrating, we get

¥ 2
y?+x?=ax+C=>x2+y2—2ax+2C=0,

which represents a set of circles having centre on

x-axis
143 (d)
«» Equation of normal at (x, y) is
Y = & X
Put,y =0
.
Then, X =x+y =
Given, y* = 2x X

z)yzsz(x+y§%)
dy_yz—sz_G)z'z
:’E_ 2xy 2({)

i

Put y = vx, we get
dy dv

dx ”E

dv  vé-2

Then, v + =
2v

dv (2 + v?)
= xﬁ - 2v
2vdv du
{2 + vz)
On integrating both sides, we get
In(2+v3)+Injx|=Inc

= In(]x|2+v?))=Inc

2
Y
=5|x1(:24'zi) =

It passes through (2, 1), then

=0

2(2 I
+4)‘
9
===
€=3

Then, |x|(2 +Z—:) =§

= 2x%2 + y? =§|x]
= 4x? + 2y% = 9|x|
144 (a)
We have,
ydx —xdy—3x2y2e* dx =0
= ydx —x dy = 3x2y2e* dx
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145

146

147

148

149

dx —xd :
= w = 3xzexg dx
¥
:bd(f) zd(e"a) ~—~>£ze"'3+C
y y
(c)
. d_y _ ax+h
Given, dx  by+k
= [(by + k) dy = — [(ax + h) dx
2 2
= h%+ ky = %— +hx+c

Thus, above equation represents a parabola, if
a=0and b*o0

Or b=0 and a#0

(b)

The equations of the ellipses centred at the origin

: x2 7 ;
are given bya—2 + i—z = 1, where a, b are arbitrary

constants
Differentiating both sides w.r.t. to x, we get
2x 2ydy
g .
a? + b2 dx
x i
=S+ =0 ()

Differentiating (i) w.r.t. x, we get
1 : ; i

S+o+IE=0 (D

Multiplying (ii) by x and subtracting it from (i),
we get

1
Shn—xyi—xyy}=0=>xyy, +xyf -

y¥i=0

(b)

Given equationis y = ax™*! + bx™"

On differentiating with respect to x, we get

dy

—-_—= 4+ 1)x™ — bnx 1

" aln+ L)x n

Again, on differentiating , we get
2

d.'—:: =an(n+ Dx" 1+ bn(n + Dx™"2
x

2

= xzd—;; =an(n+ Dx™ + bn(n + Dx™"

dZ
= xz—y =n(n+ D(ax™* + bx™")

dx?
deZ
T2 =nn+ 1y
(b)
Given, y = acos(x + b)
dy _ .
= —==-—asin(x +b)
dzy S S
= === acos(x + b) = —y
d®y -
2 1Y =10
(a)

150

151

152

Here,g — ( L ) L _and y(0) =-1

a \1e/Y T @
Which represents linear differential equation of
first order.

[F = ej’—(ﬁg)d-’-’ : e—t+log|1+t| - e-t(1+ II:}

= Required solution is

y(IF) = [J QUF)dt] +c

#ye“(l+t)=J‘1+t-e"z(1+t)dt+c

=J’e'tdt+c

>vet(l+t)=—et+c¢
Since, y(0) =—1 = —1-e%(1+0)=—-e’+¢

=c=0
1

R —_1
& e (1+t)andy(1) 2
(b)
. dy v o
Given, —+ e 1—+x
1
IF = el TV ™
Put +x=t
1
= P dx = dt
IF = ez
= alos(iTy) o Lt _ 1R
1-t 1=-yx
(b)
2 2
Given, B oA
dx 2xy
Put V=X
dy _ d_v
= o v+x g
dv  xi4ulx?
¥ + * d_ - 2xvx
dv  1-v°?
= —_—=
dx 2
=y 2v2 dv - d_x
1-v x.
=  —log(1—v?) =logx+logc
= log(1 —v%)™! =logxc
22y 1
= (x ;) = xC
X
x2
= - xC
=> x=c(x*-y?)
(c)
vy =ut
2 d—y =2 nun-ld_u
dx dx

G dy . :
On substituting the values of y and E{- in the given

equation, then
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| I
1 I
| I
| 1
: zx-’l- T nu‘n—i d_u + uﬂtn = 49(6 J’z - 4{1(_‘[ + ﬂ} (I) :
| dx On differentiating Eq. (i), we get I
: - du _ 4x®—u'" 2yy; = 4a, putting the value of a in Eq. (i) :
| E T 2nxtyn-i - ( +&) 1
| Since, it is homogeneous. Then, the degree of L I
: 4x5 — u* and 2nx*u?""! must be same. =y = 2xy; + yyf :
I sdn=6and4+2n—1=6 dy\* dy I
| 3 ¥y (—) +2x —=y I
I Then, we getn = = dx dx 1
: 153 (b) 136 () :
I { o 1 ) We have, I
I Given equation is y = ax cos (; + b) .G d_y_l_ - 14y . ﬂ i (1 - E] -l I
: On differentiating Eq. (i), we get dx = X dx w= X :
ik 1 -1 -1 1
: yi=a CDS(_+b)hx5in (_+b)(—2)] ~LE.= ef(l x)d;\: —. ex_mgx =;\‘3x E
¥ x ¥
| I
I =¥ =a[cos (1+b)+lsin (l+b)l ..... @y |159 () I
I : e ST S Given, y? = 4a(x —b) I
A Again, on differentiating Eq. (ii), we get i |
! 1 1 = 2y L =4q I
| y2=a[—sin(—+h)(~—2) iy B
| X X d%y dy\ 2 I
; 1N 1 = 2y=+2(2) =0 i
| +—cos(—+b)(——2) * . 1
I X X X d2y dy 2 I
1 1 = yorrlne =V
| S e dx? dx I
: 22k 160 (a) :
I —a 1 —ax 1 -y : ; : d2y 1
I =y, = —3 Cos (; +b ) =—7 C0s (; +b ) = The given equation can be rewritten as, 5 = "
1 4 - —sin x. I
| SET T ¥=0 : : , : I
I 154 (b) On integrating the given equation 1
| ; — d? |
1 Given, dy'_leugx dx d—)jdx=f—sfnxdx+c I
: = y:x?]ogx—f%dx dy :
: Firitegratiiig] 2 e —(—cosx)+c=cosx+c :
2 2 Again, on integrating, we get
: = ys%-]ogx—x:-l—c gd; & BWEE :
| —dx = dx + dx +d 1
I 155 (<) s fcosx x fc x :
: Given equation is y = sec(tan™! x) y=sinx+ex+d {
I On differentiating w.r. t. x, we get 161 (d) I
1 1 5 dy - I
| d_jc, = sec(tan™! x) tan(tan"! x) - T Given that, —=+y = e™ 1
: xy 3 [tis a linear differential equation, comparing with :
I =T340 Lran(anT ) =] the standard equation I
| dy dy I
! A+ ——=xy 4 PRy =4 I
: 156 (a) 2P=10=e"% :
d % s PP P
! —ytany=sin(x+y) + sin(x — y) sIF=elPdr=e¢ :
I d : —_— I
I x 5 .. Required solution is 1
Y ;
: ﬁgtanyz}Zsmxcosy yex:fe_xexdx+r::fldx+c :
| [
| =>J-tanyse::ydy=2fsinxdx Sye*=x+c 1
| Abx=0,¥=0 2c=0 I
! =secy+2cosx =c¢ ; prsoosy 1
I Hence, the required solution is i
I 157 (b) ye*=x s y=xe* 1
| Equation of family of parabolas with focus at (0, 162 () 1
: 0) and x-axis as axis is {
| 1
| |
| I
| I
| I

o o o)
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e, o¥ ; g 1av 1y, 1
Given, dx—?.x (~y=mx) = dx+xlf —Cosx
dy dx
= —=2]—
fy fx = §+§V=%cosx
= logy = 2logx +logc > %
= y =cx? Which is linear in V.
Which represent a parabola of the form
3
x> = 4ay ‘JF:ef;ﬂx:eBiogx:xB
163 (d)
iven; 2 B So, the solution is
dx x
2 3
Integrating factor =e/3 % = 2 V=[x Fcosx dx +c
~ Required solution is .
4 =3sinx +c
yxt=[x%de="-+=
_xtte = £=35inx c
y= 4x? ¥? *
164 (a) .
We have, Puttingx =0,y =1, wegetc =0
dy y: Hence, the solution is x* = 3y sinx
ya=x—1=>ydy=(x—l)dx=>? z y
SR 167 (d)
2 » Equation of normal at P(1,1) is
Folrx T 1,wehavey =1 ay+x=a+1 (given)
.-.E=E—1+C==~C=1 '-'Slopeofnormalat(l,i)z—i

2 2
Hence,%zx?—x+ 1=>y?=x?—2x+2
165 (a)
Equation of line whose slope is equal to y

intercept, is
y=cx+c=c(x+1)
dy _

= dx €
A B
dx x+1

L
= (x+1) st 0
166 (h)

. d
Given that, x>y — x°3 ﬁ s
. d
ie., 3L x2y = —y*cosx

dx

on dividing by - y*x3, we get

1 dy 1 1 1
St Rrrte i e 21 4
¥yt dx  y3x X8
1
Put }r_3=V
1 d 1dv
= _——y:

= Slope of tangentat (1,1) = a ..(i)
Also, given 22 o
50, given = o y

dy
= — =

dx
dy _ _ i %
= e k = a [from Eq. ()]

ky

dy_
Then,a— ay
d
=>—y= adx
y

=Inly|=ax+c
= [t is passing through (1,1), thenc = —a

= Inly| =a(x—1)
alx-1)

=yl=e
168 (a)
Given, & +1 =ty
dx
Put xt+y=z
dy_E
= 1+E_dx
B
dx
=  [e*dz=[dx
= —e‘=x+c¢
= x+e 4=
169 (a)

The given equation can be written as
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(dx dy) (x*dy — y’dx) _
x y

g
(dx dy) ( xz)_

Y (i—l)z _

Given that,i—;: =1+4+x+y?+xy?
This can be rewritten as, we get
dy
1+ y?
On integrating both sides, we get

J‘y
1+

= tan™

= (1 + x)dx

zf(l + x)dx

o o
=X = C
y 2

1

Atx=0,y=20

=20=0+0+c=2c=0
2% %2
-‘-ta11"1y=x+—:>yztan(x+?)

2
175 (b)
dy (cosx — sin x)

On integrating both sides, we get
'(v) ‘[1
dv = | —dx
$v) x
= log p(v) = logx + logk
= log p(v) = logxk

=;»¢:(v)=kx=>¢(§)=kx (‘-'v:—)
178 (c)

Gi L xty+1=2Z _x=y+1

iven, —==x+y o &=y

|
1
|
|
1
|
|
|
|
|
1
| =
: - 5 dy_dx dx sinx + cosx
X ¥ cosx — sinx
| s(Eins e o i
[ X ( _ ) ¥ sinx +cosx/)
| On integrating both sides, we get
: On integrating botll'n sides, we get y = —log(sinx + cosx) + logc
| Inlx| -Inly|-—5m—F=c¢ = &
: ) :)y_mg(sinx+cosx)
I =Inli -2 = VoS
| ¥l O—x) T sinx + cosx
: #!n| ‘+(x i = e¥(sinx + cosx) =c¢
170 (@) 176 {a) s 4
I We have, e®/4* = x Given, L =dy
|
Yy x
| _ = ) =
: = o log x = (y)
: ~ Degree is 1. - £ _ —y+c
171 (a) &
| : ;
I Given differential equation can be rewritten as [integrating]
: As y1)=1 =c=2
: @] - @
T~
: . dy? Again, for x = —3
| 9 -3+4y2=2
I = [1 + d—y)z] = (ﬂ)4 = (y+ 1)(yy—— 3) j"[}
| dx dx? y B
1 Also, y>0
: Here, we see that order of highest derivative is = y =13
: 2 and degree is 4. [neglecting y = —1]
! — 177 (a)
P
: We have, Given equation is, % = % +¢;’E[§)]- (1)
I tan"'x+tan"ly=C 5 dij *
: Differentiating w.r.t. to x, we get Put y =yt = == =it =
I 1 1 dy Now, Eq. (i) becomes
: l+x3 1+y3dx v+xdv ¢(v}
| = (14 x%)dy+ (1 +y?)dx =0, dx 41) '(v)
: which is the required differential equation r:b (v) dv dx
: 173 (d) q)(v} x
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
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IF=e/ 1% = ¢g¥
. Solutionis x.e™ = [(y + 1) e Ydy

= yxe™t =—=yp+1)eV ¥
Je™ dy
= xe?=—=(y+DeY—-eY+c
= x=—(y+2)+ce¥
179 (b)
Given, x?+y*—2ax=0
1)
= 2x+2yy' —2a =0
= a=x+yy

On putting the value of a in Eq. (i), we get
x24+y2—-2x(x+yy)=0

= y2 —x2 = 2xyy'

180 (c)
Given, y =c;cos(x+ c;)+ c3sin(x +c¢,) +
cse* + cg

y = ¢1[cos x cos ¢; — sinx sin ¢,
+c3[sinx coscy + cosxsine, | + cse® + ¢
= cosx (c; cosc, + c3sincy) +
sinx (—c¢; sincy + c3cosc,) + cse* + ¢,
= Acosx + Bsinx+ Ce*+ D

Where A = cycoscy; + cgsincy
B =—c¢;sincy; +c3coscy, C=
cs, D = ¢4
Hence, order is 4.
182 (a)

Given, (1 4+ x)ydx+ (1—y)xdy =20

O s NI ¢ L D
¥y x

> JG-1)dy+[(z+1)ax=0

= log.y—y+log.x+x=c

= log.(xy)+x—y=c
183 (b)

Given, y2 = 2¢(x + Vc)

= 2yy; = 2¢

= C=¥Yn

y?=2yyi(x +\yy1)
= y? = 2yy1x = \[yy1. 2ym

= -2y’ =40y)°
~ The degree of above equation is 3 and
order is 1.

184 (d)
Given differential equation is
dy _ 1
dx x+y2
=5 & x= y?
dy

Here, P=-1, Q =y?
IF=el-14y = =¥
=~ Solution is
xe™ =[e™ y? dy
=—e Yy + [2eV ydy
=—eYy:42[-eYy+

[e™ dyl+¢
=—e Vy?+2[-eYy—e?]+
c
= xeY=eV(-yi-2y—-2)+c
= x=—y*—2y—2+ce¥
185 (a)
Given differential equation can be rewritten
as
dx x
P i

1
IF = E_J-S’Tdy = elf}"
186 ()
X

Pl dy _ x
[t is given that i

On integration, we get y? — x% = C, which is a
rectangular hyperbola
187 (a)
Given differential equation is
2 _ tan~ 1y d_y —
A+y)+(x—e )= =0
2y dx = tan 1y
= 1+y )d}r x+e

dx x etan~ly

dy | 1+¥2  1+y?

Which is a linear differential equation,
1

=

1 etan_ ¥

Here, P=——, @ =

1+y2’

1+y2

IF=elPdy = efril'zdy = gtan”'y
- Solution is

xIF=[Q.IFdy+c

1
tan~ly _
xXe = -
f 1+y2 2

p2tanly

Etan ¥

=1
= ye@n 'Y =

c
2 t 2
ertim_‘y = eztan_ly +c

188 (d)
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I I
I I
| I
I I
: Given differential equation can be rewritten This is linear differential equation with :
I as o EI;;dy =g~108Y = L :
: Wy o ¥ l
I v+l e+l Multiplying (i) by LF. and integrating, we get 1
I 1 e x X I
: = (1_3?)“]3’:9”1‘1;” ;=f2ydy=>;=yz+ﬂ=>x=y(yz+c) :
: = y=log(y + 1) =log(e* +1) —logc |194 (a) :
I [integrating] We have, 1
I _ g D) |
: = y_logf d’y 1+(dy)3:> d2y 2_1+(dy)3 :
I = e*+1)y+1)=ce” dx? dx dx?2) dx "
: 189 (d) Clearly, it is a second order second degree :
I The equation of all the straight lines passing differential equation 1
: through origin is 195 (a) :
: y = mx Given equation is % = i—: = % = ijl :
dy
! = —=m On integrating both sides !
I x d d [
I (i) J - f X I
! dy y+1 x—1 1
~ From Eq. (i =—=x

: q- (), ¥ dx = log(y + 1) =log(x — 1) + logc :
: 190 (b) ] = log(y + 1) = log(x — 1)c :
| Given, ﬁz sin(x + y)tan(x + y) — 1 =>y+1=(x—-1)c 1
I dy  dz Atx=1=y=-1 I
I P GY e e 1
I Put xty=z=1+ dx  dx Whereas y(1) = 2. I
: % —1=sinztanz -1 Hence, the above solution is not possible. :
I cosz , 196 (a) I
| = ‘rsinzzﬁ'IIZ - jdx Given ay = ¥(x+y) I
: Put sinz=t "odx x(x-y) :
l 1 _ 1 _ I
I Jpdt=x—c>—-.=x-c Put y = vx "
I = —Cco0secz=x—¢C '
1 dy _ dv !
: = x +cosec(x+y) =c 4 Pl :
I 191 (a) I

x sz ] . dv  vx{x+vx) 1
: Given, sin “x+sin"‘*y=c¢ o v—l—xa—m 1
| i B LB g 1
: Vi-x2 = J1-y? dv ~ 292 :
| = J1—-y2dx+V1—x%dy=0 e T !

192 (d
' " > E-Yaw=% '
: x=—=+{1+x)y=x 2l T TS }
l dy , 1+x I
= — 4 —y =
: lfx+ — Ak = %[—%—logv]zlogx+cl :
| IF = /& % !
' T4 [ dx = E-!—]cug(z)+21|:)g:c= -2¢ -
: =g’ x v X :
| = plogxtx % I
: — = ;Hlos(xy) =c !
: 193 (c) [letc = —2¢4] :
l We have, |
I & 197 (a) !
: (x + 2}’3)5 =¥ We have, :
2 2

| . B _X_pur yray=x !
I = y——=x+ly :dy y—Zy (1) I
I 1
i 1
l I
I I

o o o)

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

Integrating we get y* — x* = C

198 (b)
. (IZ}' _ -2
Given, —S =e *
dy _ gmix
E - + Co
[integrating]
o—2%
= y= + Cx + €5
[integrating]
But y=ce *+cx+cs
[given]
1
C]_ = Z
199 (d)

d?
- (ERN) -
= ﬁdy+v—gdx=0
= 2,y + 2Vx = ¢
= v+, y=c
200 (b)

y=mx+%

dy _

dx

From Eq. (i), we get
o e O 3
y=x (dx) * (‘1_3’)
dx

- ) x (e

eXcosy dx —e*siny dy =0
= cosyd(e*)+e*d(cosy) =0
=d(e*cosy)=0=>e*cosy=C
integrating]

202 (d)
y = aemx _|_ be—mx
On differentiating w.r.t. x, we get
ﬂ = mae™ — mbe
dx
Again, on differentiating, we get
d?y
dx?
=m?(ae™ + be ™) = m?y

2

= % —m?y =0

-mx

=m2ae™ + mZbhe M

Given, x(j—i)z 4+ ZJx_d—y-i-y =0

()

= x(j—i)z—y%+4zﬂ

Which is required differential equations.
201 (d)

We have,

[On

203 (b)
We have,

B e g g
Y= (1)

el 1dx — ox

Multiplying both sides of (i) by L.F. = e* and

integrating, we get

ye¥ = J‘exe”xdx+C=>yex=x+C

[tis given that y = 0 whenx =0

20=04+C=C=0

Hence,ye* = x = y = xe
204 ()

4 dx d
Given, — + Y =0
1+x2 1+y2

= tan"lx+tan"ly=tan"
[integrating]

=X

g

x+y
1-xy

= x+y=c(l—xy)
205 (c)

Given, IF=x

elPdx — o

= [Pdx=logx

= 7 =%10gx=i
206 (b)

Given differential equation is
d?y _ (dy)z
dx? L+ dx
2

« (&= E)

Hence, order is 2.

207 (b)
—yd
Given, Q+ : yE:U
—X
= f .r1 V2 f\fl_xz -
= sm‘1x+sm‘1y =
208 (d)
We have,
xdy—ydx=10
dy d
a2 B
y X

=logy—logx =logC [Onintegrating]

Y
=2=-=0C=2y=C
X y 2

This is a linear differential equation with .F. =
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passing through the origin
209 (c)

given points is
x2+y?—=2fy=a?
= 2x4+2yy; —2fy; =0
(1)
= x=y(-v)
> x=y(FEy)
[from Eq. (i)]
= (2 —x2+a®)+2xy =0
211 (a)
2
Given, j_i'i' G) - (i) +1=0

Put vzf Sx=vy

dx dv
T etV
i N 1R -
v+ydy+v v+1=0
= _fv +2 =0
vié4l y

= tantv+logy+c=0
[integrating]

= tan~!

212 (a)

§+logy+c=[]

an\2>? _ ady
Given, [1 = (H) ] ===

an\? _ ﬂzr

5 (dx3) - [1 i (dx)
Here, order=3, degree=2

213 (a)

Given equation is
xdy —ydx+x?e¥dx =0

xdy —ydx
= y—2y+exdx=0
x
sd (Z)+dem) =0
x
=‘>£+e"=c
x
214 (c)

Given differential equation is
dy _ x—y+3
dx  2(x-y)+5
dy dv
i = = —— = —
Put x—y=v — 1 =
du v+3 dav v+2

dx ~ 2v+5  dx  2v+5

1
= J.(Z—I_E dv=[dx

Clearly, it represents a family of straight lines

Let the equation of circle passing through

= 2v+log(v+2)=x+c

= 2 —y)+loglx—y+2)=x+c
215 (c)

The given equation is Ax*> + By? = 1

= 2Ax + 2By Z—i =0

(D)

= 2A+2B[(z—j:)2 +y%} =0
.. (if)

Eliminating A and B from Egs. (i) and (ii), we
get
d? day\? d
el L=

Here, order =2, degree =1
216 (a)

The given equation is

(v + 3)dy = (x + 2)dx

yZ x2
=-?+3y=?+2x+c

Since, it passes through (2, 2).
224+6=24+4+¢c c=2
y? 2

X
A3y =—+2x+2
g g

=>y?+6y=x*+4x+4
>xi+dx—yi—6y+4=0

217 (b)
We have,
yi=dakx+a) ..(>i)
Clearly, it is a one parameter family of paraholas
Differentiating (i) w.r.t. to x, we get

dy 1 dy
2ya—4a =a —Eya
Substituting this value of a in (i), we get

dy 1 dy
2 _ g, e
y —Zydx(x+2 dx)

dy dy
= y? (E)-'- nya—yz =0

218 (b)
Given differential equation can be rewritten
as
dy ! =2
dx x]ogx'y T x
1 i/x
IF _— efxlogxdx —_— ej-mgxdx —_ eloglogx p—
log x
220 (a)

. d
Given, a—i+ytanx = secx
JFelPdx — gftanxdx — cac o

» Solutionis ysecx = [sec?x dx + ¢
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= ysecx =tanx +c

222 (c)
We have,
dy ¥\ 1/3
dx (x)

o },—usd}, = x~1/3y

= fy~1j3dy — J‘xil,ﬂdx

3 e 3.

i R )

=>2y 2x s

= y2/3 = x2/3 + ', where €' = 2C

R e S

223 (c)
Gi dy _ ysin(%)-x _ %sin(%)-l
iven, === e
dx xsm(;) sm(;)
Put Y=y
X
e
=3 dx * dx g u‘
% 'd_u_l_ ji= us1.11u—1
dx sinu
= —sinu du =% dx
= cosu = logx +c¢
[integrating]
= cos (%) =logx+c
T
y(1) ==
cos% =logl+c
= c=0
Thus, cos (%) = logx
224 (b)
: o(Z
Given, 32'. L= ——-',(’})
xox ()

4
=5 logcp(x) logx + logk
= 6(2) =k
225 (b)
; dy _ _xy
Given, i
Put y=uwx
Lo it
dx vrx dx
dv x%y
st xd_x - x2(1+v2)
1+v? dx
= = dy=—J—

1
=5 —;-!—logv——logx-l—logc
s -~ ilogly=1
2-yz T 0BV = 108C
y(1) =1, —%=logc
i %? .
3z tloglyl=—3

1 x2
= loge Iyl +3 =23
Again, whenx =x,;, yv=e¢e

Lpia X o5 o3
2 zez X0 T V€
226 (d)

Given, 37 Ydy = 3*dx
= J3Ydy=]3%dx

=3 i
log3 log3
=5 3* +37Y =, wherec = —klog3
227 (a)

(x — h)? + (y — k)* = 1%, here only one arbitrary

constant r. So, order of differential equation = 1.
229 (b)

Given differential equation can be rewritten

as
(1-:;-2)‘1}' = x(ld:xz)
= I(HJ:”J % fﬁd:{
= 2 f(1+y?) =3 ft(lﬂ:)
[put x* = t in RHS integral]
- BRI

= Elog(l +y%) = %[log t —log(1 +
t)] +%]0gc

= log(1 + y?) =logx? —log(1 + x?) +
loge
= log(1 + y*)(1 + x?) = logex?
- (1+y>)A +x%) = cx?
230 (b)
. dy _ 2x-y
Given, i berea
Put y=vx
= L prdte)
& O
dv 2—v
P e
x_dz{_ 2—v—v(1+2v)
dx 1+2v
1+2v 1
fz{l—v—vz) dv = f; dx

= logk—%log(l—v—v:z):logx
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231

232

233

234

= logc = log[x*(1 — v — v?)]

[put k% =c]

= xt—xy—y*=c
[put v =2]

(<)

y? = 2¢c(x + ¢/?)

. g B8

= Zydx~2c:=>c—uydx
o d_}, i}_,zfs)

vi=2y Z(x+(y )

2/3
¥ dy
= ———— — i
(— “"") b
X

- (=Y - 0Y
> (-2 3) =e(Q)
Here, order=1, degree=>5

(@

: oo T ol
Given equation is — + ==

+Z=9p
y

3
On integrating, we get
dx d
[ [2-
X y
=logx +logy =logc
= log(xy) + logc = xy =c

(@)
n
Given, y = (x+V1+x?
dy _ -1 R

=5 = n{x +v1+x (1 + HJ=='x2+1)

_ nlx+viTa]

T il

dy 4 2Y — 24,2

= (ax) (14 x°)=ny

Again, differentiating, we get

2 2
222 22y +x2)+2x(z—i) =

235 (c)
The given equation is
y = aeb*
= L — gpeb*
dx
(1)
‘!2_3’ i 2 bx
= —5 = ab’e
w11}
2
s gat® ,d_JZ’ -
dx
fz_(ﬂgz
= y dx? ~ \dx
[from eq. (ii)]
236 (d)
Let ax + by = 1, wherea # 0
dx -
= a E +b=
d?x
o @
dy?
237 (a)

Wehave, V1—x2+,/1—-y2 =a(x—y)
Putting x = sin A,y = sin B, we get
cosA+cosB = a(sinA —sinB)

A-B
= CO{T =a
= A—-B=2cot™la
= sin"'x —sin"'y=2cot 'a
On differentiating w. r. t. x, we get

t ... A &g

Vi-x®  J1-y? dx

= LR 4

dx  V1-xZ

Clearly, it is differential equation of the first

order and first degree.

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

dx " dx?

on2y 2 238 (b)

dzz P Given differential equation is
= ﬁ(1+x2)+x£:nzy j_§= pV+X 4 p¥—X
[divide by 2] = [e™>dy = [(e* — e™®)dx
(c) = —eV=e¥—e*—¢
y = (c; + ¢3) cos(x + ¢3) — c,e**es = eV=egX—eT+c¢
y1 = =(cg +¢p)sin(x + ¢3) — ¢, e*t5s 239 (a)
¥2 = —(c1+ cz) cos(x + c3) — ¢, %% Given, 2 + l_y = 3x

= —y— 254814"—'5 dx = x .
Y3 = —y; — 2c4e*Cs IF = 3% = glogx = »
Ya'==Yi <t ¥ =¥ 240 (a)
+ Differential equation is Gived, se-:zxd _ sec"—yd
Y=Yty —y=0 tanx tany
Which is order 3
L--------------_------------------_------------------------J
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242 (b)
We have,
ay 1+cos2y
dx | 1-cos2x
Given, dy _ _ ltcos2y = 2 cxlzs@ y
dx 1-cos2x 2sin x
= [sec*y dy = — [ cosec®x dx

= tany = cotx + c.
243 (a)

. Solution is

= ye?¥ = x 4 ¢
244 (a)
1
y.
On integrating both sides, we get
y+logy = —e* cos? x +
[e*sin2x dx — [e*sin2x dx+¢
= y+logy=—e*cos’x+c
At x=0,y=1
1+0=—e%cos0+c=2c=2
~ Required solution is
y+logy = —e*cos?x +2

Get More Learning Materials Here : &

sec?x sec?
= Jamdx=-fd
Put tanx = u
= sec? x dx = du
And tany = v
= sec’y dy = dv
du dv
w o 4T
= logu = —logv+logec=>ur =c
: tanx.tany = ¢
241 (b)
We have,
yj—i =y*= j—z =1y

1
=>;dy=ﬂdx=>logy=ix+log{: =y = Cet*

Given differential equation can be rewritten as

ye2* = [e2VX g=2VX gy — [1 dx

Given, (1 + )dy = —e* (cos? x — sin 2x)dx

245 (d)
Given, j—i = (4x+y + 1)?
Put dx+y+1=v

dy _ v _
= a2
av . .2
e 4=v
= 2L = dx
vi+4
1 .18\ _
= 2tam (g) =x+c
[integrating]
= tan™! (#) =2x+c
= 4x+y+1=2tan(2x +¢)
246 (c)

Given differential equation is

dy =4
—_— ] — x -
xdx+y ogx = xe*x 2
dy vy _4
e | = pX 3 I08X
e x ogx ETX 2

1 -3
Here, P = —logx and Q = e*x"2 8%

flog 1)?

i ej“’%ax = (ﬁ)(logx}z
247 (a)

Let us assume the equation of parabola whose
axis is parallel to y-axis and touch x-axis.

y=ax?*+bx+c ..(i)
and b? = 4ac (- curve touches x-axis)
** There are two arbitrary constant.
~ Order of this equation is 2.
248 (a)
Here, y = Acoswt + Bsinwt ....(i)
On differentiating w.r.t.t, we get

dy ;
E = —wA sinwt + wB cos wt
Again, on differentiating w. r. t. t, we get
dZ
Et%: —w? Acoswt — w? Bsinwt
d2
= d_t?zi = —w?(Acoswt — Bsinwt)
Ly, =—w?y  [fromEq. (i)]
249 (a)

Given, z—itany = sin(x + y) + sin(x — y)

= %tany=251nxcosy
= tanysecy dy = 2sinx dx
S5 secy = —2cosx +¢
[integrating]
= secy+2cosx =c¢

250 (a)
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251

Putting x = tan 4, and y = tan B in the given
relation, we get
cos A+ cos B = A(sind — sinB)

o (A = B) 1
an =3
1
=tan 'x—tan"'y = 2tan”! (I)
Differentiating w.r.t. to x, we get
1 1 dy :>dy_l+y2
1+x2 1+y2dx dx 1+ x2

Clearly, it is a differential equation of degree 1

(b)

ydx —xdy
y?

256 (a)

AVt Xx—=

The given differential equation can be written as
" ¥ .
+3x%eXdx=0=4d (;) +d(e*)

X 3
=0=—-+e* =(
¥y

. d 2x—
Given that,—y =227
dx

d a
Lety = vx = —i=v+x—v
dv 2—v

dx 1+ 2v
dv 2—-v—uv(l+2v)

<53

x+2y

dx

= x—=
Given, :—z-—ytanx=exsecx = 1+2v1+2v
IF = e~ tanxdx _ p—logsecx _ 1 = fZ(l JE—— dv = f —dx

secxy

~ Complete solution is = logk —zlog(l —v—v?)=logx

1 1
= }'-secx=f‘9xsecx~E dx = 2logk —log(1—v —v?) = 2logx
- A = logc = log[x?(1 — v — v?)]
secx 2
e 2 Yy y
= ycosx =e*+¢ =0 =K (1 = x_f)
252 (c) , =x?—xy—y?=
¥ 1 (dy
x=1+2+= E) +=(2) + - 257 (a)
? _dy dy el
d:v Given y + x? = ——y=X
= x = edx =){1_y log, x Y T dx ax Y
This is the linear differential equation of the form
= Degree ofdlfferentlal equation is 1. dy
253 (a) 3= TEr=4¢
Given, % = —;;ii =2P=-1Q=x*
TR = plPdx — ,f-1dx _ -
dy  [cosx "[F"EI x_ej =g
= IE = T Sisinw Hence, required solution is
= log(y + 1) = —log(2 + sinx) + logc ye X = J' P 2a=% gy
When x=0y=1 B B B B
= c=4 ¥ g e Rt Qg ™% — DR
a 4 Sy+xi+2x+2=ce*
y+1= 258 (b)
_E . xdy-ydx _ 2{)
At x > y+1 =Ty Given, e (cos " dx
1 =
= — 2 (¥ x dy—y dx :—E
y 3 = Sec (x)( x2 ) x
254 (c) = sec? ("E)d (.-‘_‘) g BE
Given, cosy <= g¥*siny 4 y2gsiny L B
dfif = tan;=—logx+r:
& _ psiny,x 2 =
= COSY ax € (&% de [integrating]

cos Y

> [ dy=[(e*+x%)dx
Put siny =t in LHS= cosy dy = dt
&= J(e* +x?)dx

‘1.|"q.*’hen::c:1,y:E =>c=1

tan( ) =1—-logx =x= el_mn(a

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

] 259 (d)
= x
= —e t=€x+?_f Given, 1+f'+y2" (1+ x)dx
- ex+esin3’+x?:c = J’%:J‘UAFX){H
255 (a) (r+3) +($)
e o o o e e R R R e e A R S e S R R R R R R R R R S R R S R e e s M S R R s
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1
= %tan ( @—2) -i- + -
2 il
-1 (2y+1) _ 2
=5 4 tan ( )—J_(2x+x)+c
260 (c)
Given equation is
ﬂ == PP 2N S ATV e PR
dx
On integrating both sides, we get
27y 27
-1) = -1
logZ( ) 10g2{ £
27y 27%
_logZ B _lugZ g
= -27V=-2"74+¢log2
1. 2
TR log2=c
261 (b)
Since, f"(x)=6(x—-1)
= ffxX)=3(x-1)*+c
[integrating] (1)

Also, at the point (2,1) the tangent to graph is
y=3x—5
Slope of tangent=3
= f(2)=3
32-1)%4¢c=3
[from eq. (i)]

= 3+e=3
= c=0
From Eq. (i),

£/ = 3(x = 1)?
= f)=@x-1)*+k
[integrating] (1)

Since, it passes through (2,1)
1=2-1%*+k =2k=0
Hence, equation of function is

f(x) = (x—1)*
262 (b)
dy
lag(a) = ax + by
= ﬂ =y Eax+by = Eaxeby
dx

= e Mdy = e dx
On integrating both sides, we get

fe‘bydy =J.e“dx

E—by gax

= =—+c
—b a

263 (d)
¥ + 4x + 1 = V is the suitable substitution

%: flax + by +c)is
Solvable for substituting
ax+ by+c=V

264 (b)
; dy _ (1+y*)x
Given, E = —y(l+x2)
=  [ohdy=[odx
= log(1 +y2) =log(1+x?) +logk
= 1+y3)=Q0+xDk
This equation represents a family of
hyperbola.
265 (c)
The equation of the family of circles of radius
ris

(x—a)+ (y—Db) =7r2..00)

Where a and b are arbitrary constants
> 2x-a)+20-b)ZL=0

= x—a)+(y—-b) j—§= 0 ..(ii)
2 2
= 1+0-DZ+H(Z) =0
1+(2)°
> o-n=-2g
dx®
...(iii)
From eq. (ii),
(2] 22
(x—a) = (22‘1 -
ax?
(V)

On putting the value of (y — b) and (x — a), in
eq. (i), we get

@@ @7
& &

213 2,12
= [+ @] ==
266 (b)
Given,
Focus S = (0,0) let P(x, y) be any point on the
parabola,
Since, SP? = PM?
= x—02+(y—-02=(x+a)?
= y? = 2ax + a*
(1)
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267

268

269

270

= 2y e 2a
caf i)
From Egs. (i) and (ii), we get
d 2
y*=2y Z.x+(y )
dy\2 d
=y () +ay Z=y?
dy\2 d
= -y Ei_) 2x -&%—y
(b)
Given, & %;

1
= logx = =log(1 +¥?) +logc

e g

But it passes through (1,0), sowe getc =1
~ Solutionis x* —y%2 =1

(d)

i @ x
Given that,; S
= (y+ 1)dy = x%dx

2 xZ

Y _
=>2+y-3+r:

This curve passes through the point (3, 2).
2+2=9+4¢

=>c=-=-5
. Z yz 13
“ Required curveis —+y =——5
()
. dy _ y-1
Given, dx  x2+x

1 1

1
> JG-me=lge
= logx —log(x + 1) =log(y — 1) + logc

s
= T (y—1)c
(1)
Since, this curve passes through (1,0)c = —%

v FromEq. (i) 2x+(y—-Dx+) =0
(@)

Given,

Z_i - (11?)5’ - (11r} and y(0) = -1
IF = ol Gt = o152
e~ ttlog(l+t) — e_t(l +t)
~ Required solution is,
yet1+6) = [~ et (1+t)dt +c
=fetdt+ec
=ye {(1+t) =—e™ 4+
Since, y(0) = -1
= c=0

_ 1
y= (1+t)

1
= y(l)=—z

271 (a)
Given curve is y = x?

For this curve there is only one tangent line

ie,
x-axis (y = 0)
ﬂ —
dx
Hence, order is 1.
272 (c)
Given, x?+y%—2ay =0
ens(1)
=¥ 2x+ 2yy' = 2ay' =0
2x+2yyr -_—
yf
(i)
~ From Eq. (i)
2a = £
y
= 2x42yy " x24y2
P i y

[from Eq. (ii)]
= (x? —y?)y' = 2xy
273 (a)

5 dy+1 = cosec (x + y)
Cdx y
Let x+y=t

dy _ dt
and 1 +E =

dt
= = dx
cosec t

J-sintdtZIdx

= —cost=x—c
scos(x+y)tx=c

274 (b)
Given, % dy = —gdx
2 2
- L5
s Lyl
275 (b)

The differential equation of the rectangular
hyperbola xy = ¢? is

dy dy
VIGO0 P
276 (c)
: dayy _
Given, log (E) =3x + 4y
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277

278

279

I
I
I
E
ay 3x L4 -1(¥\ —
= ol o = tan (;)—logy-i—c :
= e Vdy=e**dx 280 (a) I
On integrating both sides, we get Giver ﬂ(xz LY = Gy 22 :
—ay 3x 'odx? d
£ S5 i i€ dy :
—4 3 = T "
At x =05 = _":{_J‘__xzﬂ I
_1 = 1 +c On integrating both sides, we get :
4 3 d}l _ 2 l
- C__% loga—log(x + 1) + logc :
dy _ 2 i
= Solution is = = c(x*+1) () :
gy 3 Asatx =0, ——3 I
-4 3 12 1
= 4831’_'_38—4}':7 3-—-C(0‘+’1) :
(b) = =3 I
Given differential equation is ~ From Eq. (i), :
d? da ay _ 2 I
d—x{=2 :d—i=2x+a dx_3{x +1) :
= 2
Sy=x*+ax+b = _ -dy—?;-(x +1)Glfx 1
. It represents a parabola whose axis is parallel to Again, mtegratu}ng both sides, we get {
y-axis. y=3 (x— + x) + ¢4 I
b) - |
( - " At point (0,1) :
Given, 2= (2)[log () +1] 1=30+0)+¢c; =c, =1 !
Put Z=t _3(=
- y=3(%+x)+1 !
= y=xt = y=x>+3x+1 I
= Lrtx 281 (a) .
Gi ti b itt 1
g d_x = tllogr+ 1) iven equation can tav:J]_rlewrl en as '
dx 1 B ¥ ]
> : )" T ) !
tlogt X . 1
= log(logt) = logx + logc IF = 157 ¥ = gtan'y :
[integrating] ~ Required solution is {
= lo Y = cx SR etan 1y tan~ty "
g(x) xe Y= I 1+y2 dy 1
(@) " Put ety = ¢ o gtan :
i dy -y
leen; E = xg_xy+y2 tan___l 3 t2 :
Bt " =k xe 1—ftdt—?+c }
= dy TR E = 2xetan ™y — eztan‘ly +k 1
ax . "‘"_Uz 282 (b) :
PEX T Eem Given, == =log(x + 1) :
dw —vi3—v
2 == uz-un = d;;— ]0g(1x + 1) dx ] :
R —3v+1] dp =1 dx = [dy = [log(x + 1) dx :
-(v-v} = y=x+1loglx+1|—x+c 1
vi+1)+v b
L = == — — 1
= v(v2+1J dv x dx = g’ y=3 I
= 1
= dx
I f =x+Dloglx+1|—x+3 :
= logv + tan ly =logx+c¢ 283 (d) "
= tan~' v = logxv + ¢ Given equation is }
1
1
I
I
L--------------_------------------_------------------------J
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d?y logx Differentiating both sides w.r. t. x, we get

dx?~ x? dp dp _
On integrating, both sides we get Zp % dx pFE=
d?y log x Ll 0
Edl’ =j B dx :' (ZP x) 0
d logx 1 EX— 2
D By b S e =E1ther DorZ=2
gx | x + x S>y= 2x - 4 will satlsfy.
A, 288 (c)

dx X x
Atx=1,y=03nd%=—1 =c=0
dy  (logx+1)

Given, vy = asin(5x +c)

ay _
= === D5acos(5x + c)

= 2z
dx x = j—f- = —25asin(5x + c) = —25y
Again on integrating, both sides we get *
289 (c)
dy logx +1 5
J’de=_f X+ Given,(l—xz)ﬁ—xyzl
dy x 1
=——10x2—~lo x+c S _y =
y==glea™=lpx+e dx 1-x27 " 1-x2
Atx=1,y=0 This is a linear equation, comparing with the
=c =0 equation
.y = —= (logx)? — logx Yt py=0q
2 T =
285 (b) x 1
Given equation is =Hj__l—;\f?’(?_l—xz
sin"lx +sin"ty=c¢ ..(0) o JF = plPdx = Jmx
On ilifferentiating Eg.y(i) w.r.t.x, we get o IF= e Liog(1—x) _ m
+ e 290 ()
— y2 — y2dx
Vi-x 'Jl y We have,
1 — 2
=ﬁ=_i Slope=£=>d—y=l=>2ydy=dx
i~ V-2 i )
Integrating both sides, we get =x+C
= 1l—-x%dy+,1—-y2dx=0 8 & gery

This passes through (4, 3)

This is the required differential equation. B

285 () So, the equation of the curve is y2 = x + 5
Given that, 2 = 1 + y?
g T o 291 (a)
The given differential equation is
=dx .
14 y? a’y+ sinx 1
On integrating both sides, we get dx ycosx "~ cosx
f fdx o IF = efcoss® = glogsecr = gacx
1 +J’ 292 (b)
= tan~ y =x+c 2x 1
Atx =0,y =0,thenc =20 Given, + 1+x2') T ext)e
Atx=my=0,thentan 'O =nm+c =2c=-n x IF= efmfix — oloB142%) = 1 4 42
AtanT v =5 Sy =HEnE= o)

. The complete solution is
Therefore, solution becomes y = tanx

But tan x is not continuous function in (0,7) y(+x%) = [(1+x7). (1+ 22 dx +c
So, ¢p(x) is not possible in (0, ). = y(l+x)=tanlx+c
287 (c) 293 (b)
Letp = j—i - The order of the differential equation is the
order of highest derivative in the differential

~ Given differential equation reduces to

p2—xp+y=0 equation.
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~ The second order differential equation is in
option (b) ie,

-

yy'+y=sinx

294 (c)
Given, o _ -
dx ¥
Y =
= IJ1—_3H dy = [dx
= —J1-y?=x+c
= (el +y* =1
» Centre (—¢,0), radius=1
295 (c)

. ay — 9,2x
Given, —ty=2e
IF = e/ 1dx = gx
~ Required solution is
2
ye* =2 [ e e*dx = ;e“ +c

2 -
= A= ;e” +ce™*
296 (c)
Given, y=sin"'x
dy _ 1 ;
- P =0
_1c2n)
= dz_}' 2y 1-a?

d?y dy .
= (1-x2) —= = x — ...[from Eq.(1)]
297 (a)
] d
Given, ﬁ = 2C08X — Y COSX COSEC x
dy - :
= dx%—ycotx—Zcmx

IF = l?‘I'cotx dx — glog(sinx) — gjp

~ Solutionis ysinx = [2cosxsinx dx + ¢

= ysinx = [sin2x dx + ¢
= ysinx =—_Czszx+c
At x =E~,y=ﬁ
T —cos 2(m/4)
ﬁ51n4 = +c
= o=
ysinx = —%cos 2x +1
= = —= 222 cosecx
¥ 27 sinx
e — 7 cin2
= pi== 2Smx(l 2sin“ x) + cosec x
= y=% cosec x +sinx
298 (b)

tan"!x ¥ _
dx + - dy =0

1+x2
(tan~'y)" 1 2y _C
=% s el ) =
[integrating]
= (tan™'x)? + log(1 +y*) =¢
299 (d)
Given, % —ytanx = —2sinx

IF = e~ Jtanxdx — cogy
~ Solution is

y(cosx) = [—2sinxcosx dx +¢ =
— [sin2x dx + ¢

Given,

s2x

= yc()sx:m +ic
300 (a)

_ dy 1 1 _
Given, e (m)y v and y(0) = -1

IF = e-r_(ﬁ)dt — 9"1(1_ﬁ)dt
= g t+log(1+t) — E_t(l +t)
~ Required solution is
ye t(1+t) = fﬁe"t(l + t)dt + ¢
=[etdt+c
2 ye '(1+t)=—-e"t+¢
Since, y(0) =-1

= c=20
i
y= (1+1)
> y=-;
301 (d)

The equation of all the straight lines passing
through origin (0, 0) is

y=mx ..(i)
Hence, required differential equation of all such
lines is
dy dy
r=(z)e (=)
302 (a)

. .o.od xlogxi+x
Given equation is 2o —“—g'—
dx siny+ycosy

= (siny + ycosy)dy = (xlogx? + x)dx
On integrating both sides, we get

J(siny + vcosy)dy = J-(xlog x% + x)dx

= —cosy +ysiny
+cosy
x2
= —log x?
2

fx212d+J dit
- | A aX xXax +c¢
2 x2
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x? dy
=’J‘Siny=?2k)gx—fxdx+Jxdx+r: 2(J’+3)—WE=0
= ysiny = x%logx + ¢ =-2(y+3)=xy2

303 (d) dx
Z ¥
Given, y(1—x)dx = xdy = [fdx= [ dx
= (3—1)dx=ldy = 2logx =y —3log(y+0) +¢
2 y Putx=1andy = -2
= logx —x =logy —logc e
[integrating] nxt(y+3)% =e¥*?
=5 x:logf;f 308 (d)
- ye¥ = xc ;Vehave,
304 (b) ' R
dx
We have, dy
dy = >—=y+1
— = dx
xdx+y xe 1
=xdy+ydx =xe¥dx =>—dy—dr
= d(xy) = x e®dx
f—dy J-dx
=>J-1-d(xy)=fxe"dx=~xy=e"(x—1)+€ yil

=logly+1)=x+C ..(4)

L (C] ) o [tis given that y(0) = 1ie.y = lwhenx =0
Differential equation is SlogZ=C
100 —= 2y 20 dy =0 Substituting the value of € in (i), we get

dx?
Here Auxiliary equatlon is

(100m? = 20m+ 1)y =0

logly+1)=x+log2
=2y+1=2e"2y=2e"-1
309 ()

= — Bt .
(10m — 1)°y - Given differential equation is
= m=—,—- d}’
10710 2x = —y=3
Hence the required solution is dx
1
y = (1 + cpx)ero =2xﬂ=3+}'
306 (d) o [ . f dx
We have, 3+y J 2x
dy 1
yazzx:ydy=2xdx =>10g(3+y)=§logx+logc
On integrating, we obtain = log(3 +y) =loge-Vx
2
Lox+coy?-2x2=2C =’3+y“2':”?
2 _ = (3+y) =cx
Clearly, it represents a hyperbola Which is an equation of a parabola.
307 (d)
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