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Differential
Equations

Ordinary Differential Equations,
Order & Degree of Differential
Equations, Formation of
Differential Equations

1. The differential equation of the family of curves,

x2=4b (y+b),be R, is: [Jan. 8, 2020 (II)]
@ x(/)=x+2p’ (b) x(/)y=2»"-x

© w"=y @ x()=x-2p
2.  Thedifferential equation representing the family of ellipse
having foci either on the x-axis or on the y-axis centre at
the origin and passing through the point (0, 3) is:
[Online April 16, 2018]
(@ x'+y2-9=0 (b) x+y"=0
© x"+x(P-p'=0 (d xp'-y*+9=0

3.  Ifthe differential equation representing the family of all
circles touching x-axis at the origin is

d
(X2 - y2 )_y =g (X) ¥, then g(x) equals:
dx
[Online April 9, 2014]

lx 22
(@) 5 (b) 2x
% 3 +x2
© @ 5%

4.  Statement-1: The slope of the tangent at any point Pon a
parabola, whose axis is the axis of x and vertex is at the
origin, is inversely proportional to the ordinate of the point P.
Statement-2: The system of parabolas y? = 4ax satisfies
a differential equation of degree 1 and order 1.

[Online April 9, 2013]
(a) Statement-1 is true; Statement-2 is true; Statement-2
is a correct explanation for statement-1.
(b) Statement-1 is true; Statement-2 is true; Statement-2
is not a correct explanation for statement-1.

8.

ucnrine €9

(c) Statement-1 is true; Statement-2 is false.

(d) Statement-1 is false; Statement-2 is true.

Statement 1: The degrees of the differential equations
dy 2 g

—+y“ =x and —y+y =sinx are equal.
dx d?

Statement 2: The degree of a differential equation, when it
is a polynomial equation in derivatives, is the highest
positive integral power of the highest order derivative
involved in the differential equation, otherwise degree is
not defined. [Online May 12,2012]

(a) Statement 1 is true, Statement 2 is true, Statement 2 is
not a correct explanation of Statement 1.

(b) Statement I is false, Statement 2 is true.
(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is true, Statement 2 is true; Statement 2 is
a correct explanation of Statement 1.

The differential equation which represents the family of

curves y = ¢,e“2", where ¢|, and ¢, are arbitrary constants,

is [2009]
@ »y"=yy ®) w"=y’
© w"=0@'y d y'=)?

The differential equation of the family of circles with fixed
radius 5 units and centre on the line y =2 is [2009]

@ (-2)p2=25-y-2)

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

© (-2%%=25-y-2)

@ (-2°y2=25-(y-2)

The differential equation of all circles passing through the

origin and having their centres on the x-axisis ~ [2007]
d
() y2 = x2 +2xyd—y (b) y2 = xz *ny—y
dx dx
d
© 2=+ @ 2=
dx dx
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9.  Thedifferential equation whose solution is Ax + By2 =1

where A and B are arbitrary constants is of [2006]
(a) second order and second degree

(b) first order and second degree

(c) firstorder and first degree

(d) second order and first degree

10. Thedifferential equation representing the family of curves

y2 =2c(x+ \/Z) , where ¢ > 0, is a parameter, is of order

and degree as follows : [2005]
(a) order 1, degree 2 (b) order 1, degree 1
(c) order 1, degree 3 (d) order 2, degree 2

11. The differential equation for the family of circle

X2+ y2 —2ay =0, where a is an arbitrary constant is

[2004]
®) 2(x* + 32y = xp

© -y y'=20 @ 267 -y =xy
12. The degree and order of the differential equation of the

family of all parabolas whose axis is x - axis, are respectively.
[2003]

@ (x*+yh)y =2xy

(@) 2,3 (b) 2,1

© 12 @ 3,2.
13. The order and degree of the differential equation

2/3 3
(14—3@) —4d—are
d 3

I [2002]
2

@ (1.3) b G,

© 6.3 @ 1,2

General & Particular Solution of

i Differential Equation, Solution of
Differential Equation by the Method
of Separation of Variables, Solution
\ of Homogeneous Differential
Equations

14. The general solution of the differential equation

d
YL+ 22 497 222 +xy£y =0is:[Sep. 06, 2020 (I)]

(where C is a constant of integration)

(l+x2+1)
@@ 1+y% +1+ Z:lloge NEX tlice
g T2 L\/1+x2—1j

(\/1+ +1\
®) 1437 —V1+x2 =L1og, al
g 2 L\/1+x —J

15.

16.

17.

18.

o rere €

( 2 _4)
1 -1
© A1+ +1+x2 loge LLJ +C
Vi+x? +1
> [ -
(d) 1+y 1+ x? —logeL J+C
Vi+x? +1
If y= (2 xX— IJ cosec x is the solution of the differential
T
d 2
equation, —y+p(x)y =—cosecx,0<x< kil , then the
dx T 2
function p(x) is equal to: [Sep. 06, 2020 (ID)]
(a) cotx (b) cosec x
(c) secx (d) tanx
If y = y (x) is the solution of the differential equation
5+e" d
ﬁ~ay +e* =0 satisfying y (0) = 1, then a value of
y(log, 13)is: [Sep. 05,2020 (D]
@ 1 (b) -1
(© 0 d 2
The solution of the differential equation
__ I s g [Sep. 04,2020 (ID)]
dx log,(y+3x)
(where C is a constant of integration.)
1 2
(@) x—z(loge(y+3x)) =C
(b) x—log,(y+3x)=C
1 2
© y+ 3x—5(loge x) =C
(d) x—-2log,(y+3x)=C
Let f:(0, ©) — (0, «0) be a differentiable function such

212 (x)-x*f2(1)

thatf(1)=eand lim =0.
t—>x t—x
Iff(x)=1,thenxisequalto: [Sep. 04,2020 (ID)]
1
@ - (b) 2e
e
- d
© 5 @ e
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The solution curve of the differential equation,
-x I . .
I+eMHA+y )d— = »~, which passes through the point
X

0, 1), is: [Sep. 03,2020 (D]

@) y2+1=y(10g@[1+e

® » +1=y(10ge£l+e

© ¥ =1+y10ge(1+26 ]

I+e™
2

If X’dy+xydx=x*dy+2ydx; y(2) =e and x > 1, then
[Sep. 03, 2020 (II)]

(@) 32 =1+y10g6[

y(4)isequal to:

@) %NZ (b) %\/Z
© 3+ (®:§

Let y = y(x) be the solution of the differential equation,

ZLH;X-%z—cosx,y>O, $(0)=1. If y(n)=a and

y+ X

dy . . .

T al x=m 1S D, €n the oraerea pair (a, 1S equal to :

o at b, then the ordered pair (¢, b) It
[Sep. 02, 2020 (I)]

3
(@) (2, Ej ®) (1,-1)
(© (1,1) d 2,1

Ifa curve y = f(x), passing through the point (1, 2), is the
solution of the differential equation,

2x%dy = (2xy + y*)dx, then f(% is equal to :
[Sep. 02, 2020 (ID)]

1 1
Q) —— b) ——
® 1+log, 2 ®) 1-log,2
-1
¢) l+log,2 d) ———
© 1+log, @ 1+log, 2

T T
Iff2 (x)=tan! (secx+tanx),75 <x< 5o

and f{0) =0, then (1) is equal to: [Jan. 9, 2020 (D]

24,

25.

26.

27.

28.

o rere €

M-437

n+1 b 1

@ — ®) -
n—1 4 n+2

© @ —5

If ﬂ: 24 ;v(1) =1; then a value of x satisfying

dx x2 +y2

y(x)=eis: [Jan.9,2020 (ID)]
1 e

@ SV3e ® 7

© ~2e d e

Let f (x) = (sin(tan™' x) + sin(cot™! x))* — 1, |x| > 1. If

dy_1d _r ~B)
o 2 (sin™ (f(x))) and y (\/5)— 6,theny( «/5) is

equal to: [Jan. 8, 2020 (D]
2n L T

@ ®) —
s o X

© - @ 3

Let y = y(x) be a solution of the differential equation,
Vi %h/l—yz =0, x|<1.
X

1

3 -1
Ify (E]—T, then y NG is equal to:

[Jan. 8, 2020 (D)]
(@) g b - NG

! 3
© 5 d - %

If y = y(x) is the solution of the differential equation,
¢’ = e*such that y(0) =0, then y(1) is equal to:
[Jan. 7,2020 (I)]

(@ l+log,2 (b) 2+log,2

(c) 2e (d) log,2
The general solution of the differential equation (*— x°)
dx—xydy=0 (x#0) is: [April 12,2019 (I1)]

@ »y¥-2°+cx*=0 (b) »*+2x*+cex?=0

(©) y+2x%+cex*=0 d) »¥-2+cex?=0
(where ¢ is a constant of integration)
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If cosxﬂ—ysinx:6x,(0<x<£) and y[EJZO, then
dx 2 3

T
y (g) is equal to: [April. 09, 2019 (I)]

th 11:2

@) 3 (®) —
sz TCZ
(© NG @ - e

Given that the slope of the tangent to a curve y = y(x) at

2
any point (x, y) is x—;j If the curve passes through the

centre of the circle x> +3?—2x — 2y =0, then its equation is:
[April. 08,2019 (I)]
@ xlog,|y|=2(x—1)
(b) xlog,[y[=-2(x—1)
(© xlog |yl=-2(x-1)
(d) xlog,|y[=x-1
dy

2
The solution of the differential equation, a = (x - y) R

wheny(1)=1,is: [Jan. 11, 2019 (ID)]

log. | 2% =
@ loge— y
I-x+y
-1 =2(x-1
() ~loge (x-1)
—lo Itx-y =x+y-2
© ge l-x+y g
2-y
log, == =2(y -1
@ log Z_X‘ (y=1)

I B xe(‘_“ﬁj dy(zj_i
dr  cos’x” cos’x 373, 4) 3’

b
then J/(* Zj equals:

[10 Jan 2019 1]
1. 1
@ 3 ® 3
_4 g Lie
© -3 @ 3

The curve amongst the family of curves represented by
the differential equation, (x> — y?) dx + 2xydy = 0 which

nasses throneh (1. 1) is: [Tan. 10. 2019 (TDI

34.

3s.

36.

37.

38.

39.

o rere €

(a) acircle with centre on the x-axis.

(b) an ellipse with major axis along the y-axis.

(c) acircle with centre on the y-axis.

(d) ahyperbola with transverse axis along the x-axis.
Let f: [0, 1] = R be such that f(xy) = f(x).f(v), for all
x,y € [0, 1], and £(0) # 0. If y = y(x) satisfies the differential

equation, Q =f(x)with y(0)=1, then y (lj +y (Ej is
dx 4 4

equal to: [Jan. 09, 2019 (1D)]
@@ 3 (b) 4
(© 2 d 5

The curve satisfying the differential equation,
(x2—y?) dx + 2xydy = 0 and passing through the point
(1, 1)is [Online April 15, 2018]
(a) acircle ofradiustwo (b) acircle ofradius one
(c) ahyprbola (d) anellipse

d
fQ+ sinx)% +(y+1)cosx=0andy(0)= 1, then y(gj

isequal to: [2017]
4 1

(a) 3 (b) 3
2 1

© -3 @ -3

If a curve y = f(x) passes through the point (1, —1) and
satisfies the differential equation, y(1 + xy) dx = x dy, then

1
f[— E) isequal to: [2016]

Iff(x) is a differentiable function in the interval ( (0,) such

t2£(x) - x2£(t)

that f(a) = 1 and lim =1, for each x > 0,
t—>x

t—x
3
then T 5 isequal to: [Online April 9, 2016]
3 13
@ o ® -
25 5 3
© 5 @ Tg

The solution of the differential equation ydx — (x + 2y2)dy

=0is x = f(y). If f(—1) = 1, then f(a) is equal to :
[Online April 11, 2015]

(b) 3

(d 2

(@ 4
) 1

EBD 83
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40. Ify(x) is the solution of the differential equation
(x +2) %:xz +4x —9,x # -2 and y(0) =0, then y (—4)

is equal to :
@ 0 (b) 2
(© 1 d -1
41. Let the population of rabbits surviving at time ¢ be
dp(t) 1

governed by the differential equation d(t ) = ) p ( t) —200.

[Online April 10, 2015]

If p(0) =100, then p(¢) equals:
@ 600-500¢" (b) 400-300 ¢

(c) 400-300 " (d) 300-200¢"
42. If the general solution of the differential equation

[2014]

y'zl+®[f] , for some function @, is given by
X y
v In |ex| = x, where c is an arbitrary constant, then ®(2) is

equal to: [Online April 11, 2014]
1
@ 4 ® 5
4 9 -
© - @ -

43. Atpresent, a firm is manufacturing 2000 items. It is estimated
that the rate of change of production P w.r.t. additional

L. dp
number of workers x is given by o 100 — 12./y . Ifthe

firm employs 25 more workers, then the new level of

production of items is [2013]
(@) 2500 (b) 3000
(c) 3500 (d) 4500

44, Ifacurve passes through the point (2, %] and has slope

1
[1 - —2] at any point (x, y) on it, then the ordinate of the
x

point on the curve whose abscissa is — 2 is :

[Online April 23, 2013]
3 3
_ = b) =
@ -3 ® 3
© 2 o 3
9 3 @ -3

45. Consider the differential equation :

INnlina A neil 79 01721

46.

47.

48.

49.

x>

Statement-1: The substitution z=y? transforms the above
equation into a first order homogenous differential
equation.

Statement-2: The solution of this differential equation is

yze_y% =C.

(a) Both statements are false.
(b) Statement-1 is true and statement-2 is false.
(c) Statement-1 is false and statement-2 is true.
(d) Both statements are true.

The population p (¢) at time t of a certain mouse species

dp(t)
dt

satisfies the differential equation =0.5 p(t)—450.If

p (0) =850, then the time at which the population becomes

Zerois : [2012]
(@ 2In18 (b) In9
1
(c) Elnl8 (d 18
. (2+sin x) dy
Let y (x) be a solution of ~—————=cosx .Ify (0)=2,

(1+y) dx

I
then y(zj equals [Online May 7, 2012]

@ 3 ®) 2
7 d 3
© 3 @

The curve that passes through the point (2, 3), and has the

property that the segment of any tangent to it lying between

the coordinate axes is bisected by the point of contact is

given by : [2011RS]
() »=

o (2]

Let I be the purchase value of an equipment and V' (¢) be
the value after it has been used for ¢ years. The value V(¢)
depreciates at a rate given by differential equation
dv(t

Tf) =—k(T —t), where k>0 is a constant and T'is the

total life in years of the equipment. Then the scrap value
W(T) of the equipment is [2011]

(@ 2y-3x=0

DR e

(© x*+)y*=13

2 2
(a) [_ki (b) I_M

2 2

T PN V) 1
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50. Ifd—y =y+3>0 andy(0)=2, theny (In 2)is equal to:
x
[2011]
(@ 5
() -2

(b) 13

d 7

dy _x+y

dy x|
[2008]

51. The solution of the differential equation

satisfying the condition y(1) =1 is
(@ y=Inx+x (b) y=xInx+x?

() y=xe&-D (d y=xInx+x

52. Thenormal toa curve at P(x, y) meets the x-axis at G. Ifthe
distance of G from the origin is twice the abscissa of P,
then the curve is a [2007]
(a) circle
(c) ellipse

(b) hyperbola
(d) parabola.

53. Ifx% =y (log y — log x + 1), then the solution of the
X

equation is [2005]

@) ylog(ﬂ =cx (®) xlog @) =cy

(x)
© log @) — ) log L% )=
2

54. The solution of the equation d—; =e
x

—2x [2002]

—2x

(b)

+ex+d

Linear Differential Equation of First
Order Different Equation of the form:

L TOPIC iy
1 Q = F(x), Solution by Inspection Method

55. Lety = y(x) be the solution of the differential equation
cosxd—y +2ysinx =sin2x, x € (O, Ej.
dx 2
If y(n/3)=0, then y(n/4) isequalto:
[Sep. 05, 2020 (II)]

@@ 2-2 (b) 2++2
1

N d) —

© V22 @ 2 !

56.

57.

58.

59.

60.

o rere €

Let y =y (x) be the solution of the differential equation,

xy'—y:xz(xcosx+sinx),x>0. If y(n)=m, then

"(n]-i— [ﬂ:j isequal to:
12)77 3 '

s
(a) 2+E

[Sep. 04,2020 (I)]

(d

(© 2+ g + é 1+ g
Iffor x >0, y= y(x) is the solution of the differential equation,
(r+ Ddy=((x+ 1 +y—3)dx, y(2)=0,
then y(3)isequalto . [NA Jan. 09, 2020 (I)]

Let y = y(x) be the solution curve of the differential

. 2 dy N .
equation, (y —x)a =1, satisfying y(0) = 1. This curve
intersects the x-axis at a point whose abscissa is:

[Jan. 7, 2020 (ID)]
(b) —e

d 2+e

(a) 2-e
() 2

1
Consider the differential equation, V 2dx+ (x - ;]d)’ =0,

If value of y is 1 when x = 1, then the value ofx for which

y=2,is: [April 12,2019 (1)]
5 1 301

@ 27 ® 377
1 1 3

© 37 @ e

If y = y(x) is the solution of the differential equation

dy 2 T T
&z(tanx—y)sec X,xe |75y ,such thaty (0)=0,

T
then y(——j isequal to:

2 [April 10, 2019 (D)]
@ o2 ) ye

1 1
© 2+ @ -2
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Let y = y(x) be the solution of the differential equation,

Q-k tanx = 2x + x° tan x xe(—EE h th 0
dx Y - 8 77 |-suc that y (0)

=1.Then: [April 10,2019 (IT)]

d
The solution of the differential equation x LA, 2y=x2

dx
(x = 0)with y(1)= 1, is: [April 09,2019 ()]

4 3 1 3 1

@ y=2%Y*t 3 b y=21 4 °
5 5x 5 5.2

x2 2 1

=—+= = =X +—

© y= 7t @ y=3%*73

Let y = y(x) be the solution of the differential equation,

d
(2 + 1) d—i +2x(x+ 1)y =1 such that y(0) = 0. If /5

V4
()= 3 then the value of ‘@’ is: [April 08, 2019 (I)]
1 o1
@ - ®
1 & -
© @ 1o

Let y = y(x) be the solution of the differential equation,

d
xd_£+ Y =% log,x, (x>1). If2y(2)=log, 4—1, then y(e) is

equal to: [Jan. 12,2019 ()]
e 2
@ -3 ®
2
e e
© @

If a curve passes through the point (1, — 2) and has slope

x2—2y

of the tangent at any point (x, y) on it as , then the
curve also passes through the point :[Jan. 12,2019 (II)]

@ (.0 ) (V3.0)

© (-1.2) @ (/2.1

66.

67.

68.

69.

70.

x>

If y(x) is the solution of the differential equation

dy (2x+1 oy 1
— 4| — |y = , x>0, 1)=—e",
ax [ . J)’ e X where y(1) 26 then
: [Jan. 11,2019 (D]
@ y(log,2)=log,4

log, 2
() »(log,2)=—5=
(¢) (x)isdecreasing in (l,lj

2
(d) y(x)isdecreasingin (0, 1)
Let fbe adifferentiable function such that f” (x)= 7 — % M,
x

(x>0)andf(1)#4. Then lim xf (lj :
x—=0" X
[Jan. 10,2019 (ID)]

(a) exists and equals g (b) exists and equals 4.

(¢) does not exist. (d) exists and equals 0.

If y = y(x) is the solution of the differential equation,

dy 2 1Y),
xa + 2y =x" satisfying y(1) =1, then ¥ 5 equal to:
[Jan. 09, 2019 (I)]

7 !
(@) o ® 5
49 13
© 16 (d) I

Let y—y(x) be the solution of the differential equation

n
sinx%+ycosx:4x,xe(0,n). If Y(EJZO, then

X

n .
y 3 isequal to:

[2018]
-8 2 8 2
—T1T —
@ 335 ®) 5T
4 2 4 2
_ —="n
© —5m @ 57
Let y = y (x) be the solution of the differential equation
dy 1, xe[0,1]
— 4+ 2y = =
dx ¥ =/(x), where f (x) {0, otherwise
3
Ify (0)=0, then y 2 is [Online April 15, 2018]
@ e -1 ®) -1
a
2¢° e
1 e’ +1
© 5 @ 5
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71. The curve satisfying the differential equation, ydx—(x +
3y?) dy = 0 and passing through the point (1, 1), also (@)

passes through the point : [Online April 8,2017]

@ 373 ® 7373
© 373 @ |23

72. The solution of the differential equaiton

1
2 b)) x*-1
x“ -1
2
x° =1 x
d
© @ 27
78. The general solution of the differential equation
dy 2
L Zy=a2is [Online May 19, 2012]
dx x

2

3 X

a =cx T ——
@ vy 2

2

b) y=or -
(b)) y=cx 2

gy +Lsecx = fanx 0< i i
ix 2 2y , where 7X<E,andy(0)71,1s . I i E
given by : [Online April 10,2016] © y=ot+— @) y=aT+—
79. Consider the differential equation [2011RS]
@ Y=l 0 y= 1t (1
secx +tanx secx +tanx yzdx+Lx—;J dy=0.1fy(1)=1, then x is given by :
X
=]l-— =] ——— 1 1
© y secx + tanx @ y secx + tanx 5 e; 1 e;
73. Let y(x) be the solution of the differential equation (@ 4-=-— ® 3-—+—
dy y e y e
(xlog X)& +y=2x logx,(x 21). Then y (e) is equal to: 1 1
y y
[2015] © 1+--& -l
(@ 2 (b) 2e y e y e
(c) e d o 80. Solution of the differential equation
. T
74. Ifg+ytanx =sin 2x and y(0) =1, then y(r) is equal to: cosxdy = y(sinx—y)ax, O<x<5 s [2010]
dx . ) (a) ysecx=tanx+c
[Online April 19, 2014] (b) ytanx=secx+c
(@ 1 (b -1 () tanx=(secx+tc)y
(© -5 @ 5 (d) secx=(tanx+c)y
75. The general solution of the differential equation, 81, Solution of the differential  equation
sin 2x (%“”aﬂx)—}’—o,is: ydx+(x+x2y)dy:0 is [2004]
[Online April 12, 2014] @ logy=Cx (b) ———tlogy=C
Xy
(@ yvtanx =x+c¢ (b) ycotx =tanx +c
1 1
(¢) ytanx =cotx+c (d) yveotx =x+c¢ (© —+logy=C d -—=C
76. Th ion of th ing through the origin and > >
) ¢ equatlon 01 The curve passing trough the OrgIn and gy - he solution of the differential equation
satisfying the differential equation
2 _ tan~! y d_y _ :
A+ Y 00y 2ax? is  [Online April 25, 2013] Iy +(r=e™ =01 [2003]
dx

@ a+ xz)y =x (b) 3(l+x2)y =2x°

© (1+x%)y=3x" @ 3(1+x%)y=4x°
77. The integrating factor of the differential equation

d
(x2 - l)d—y +2xp=x is [Online May 26, 2012]
X

Get More Learning Materials Here : & m

(a) ertan_ly _ etan_ly iy
-1

(b) (x-2)=ke*® ¥

(© 2xetan_1y :eztan_ly +k

-1
(@ xe™ Y=tanly+k
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1. (@) Since,x>=4b(y+Db)
x?=4by +4b?
2x=4by’

= b:i
2y

So, differential equation is

=b>=9
.. eq. of ellipse becomes:

2 2
x—2+y—:l
a 9

differential w.r.t.x, we get;

2_§+2_yd_y:0

a 9 dx

:Z(d_yj:ﬁ
x \dx a’

Again differentiating w.r.t.x, we get;

y
&
bd ﬁ + dx—y d_y =0
X dx’ x> dx
=" +x(')? ' =0
3.  (¢) Since family of all circles touching x-axis at the
origin

0,2)

(0,0

_ Hints & Solutions

o rere €

o Eqn is (0)% + (v — a)? = a?
where (0, a) is the centre of circle.

= x2+y2+a2—2ay = a2

= x> +y*=2ay =0 (1)
Differentiate both side w.r.t 'x', we get

2x+2yd—y—2aﬂ =0

dx dx
= x+yﬂ—ad—y =0
dx dx
ey
= dx _ a
dy
dx

Put value of 'a' in eqn (1), we get

x2+y2—2y

d d
= (x2 +y2)—y —2y2 Y -2xy =0
dx dx

d
= 24y - =2y
dx

d
= (x? —yz)d—i =2xy =g(x)y

Hence, g(x) = 2x
() Statement-1:)?=+4ax
b oo, 1

= —=+2a.— =
dx y dx y

Statement -2 : y>=4ax = 2y % =4q
X
Thus both statements are true but statement-2 is not a

correct explanation for statement-1.
(d) Statement-1

Given differential equations are ?+y2 = x and
x

2
ay + y=sinx
dx?
Their degrees are 1.
Both have equal degree.
Also, Statement - 2 is the correct explanation for Statement
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(¢©) Wehave y = cje?*

Differentiate it w.r. tox

= Y =qee?=cy
r

= 7 = ¢ Differentiate it w.r. tox

»'y -’ " n2
= 22200 20 = =0
y
(¢) Letthe centre of the circle be ( /, 2)
.. Equation of circle is
(x—h)? +(y=2)> =25 (D)

Differentiating with respect to x, we get

2x—h)+2(y— 2)——0

_h= =
=X —y )dx

Substituting in equation (1) we get

2
2 dy 2
»r-2) (dx) +(y-2)" =25
=@-27 ()?=25- (y-2)

(@) General equation of circles passing through origin and
having their centres on the x-axis is

x2+32+2gx=0 (D)
On differentiating w.r.t x, we get

2x+2y. & +2¢g=0= g= (x+yﬂj
dx dx

Putting in (i)
x2+3y2+2 {—(x-i—yd—yj}.x: 0
dx

d
= x2+y2—2x2—2x—y.y:0
dx
2_ 2 dy
= yr=xt+2xy—
dx
d A’ +By =1 ()

Differentiate w.r. tox

Ax+Byd—y =0 (1)
dx

Again differentiate w.r. to x

A+ BpdY y+B[dy] =0 (i)
dx dx

From (ii) and (iii)
2 2
X —Byu—B(d—yJ +Byd—y =0
dx2 dx dx

Dividing both sides by —B, we get

d? )’
xy_yﬂ[_y) SN

a2 dx dx

10.

11.

12.

13.

14.

=X

© ' =2c(x++0)

Differentite it w.r. tox
2yy'=2clor yw'=c

[On putting value of ¢ from (ii) in (1)]
= =2y e+ )

On simplifying, we get

2 3
(r—2x)" =4y .

Hence equation (iii) is of order 1 and degree 3.

© **+y*-2ap=0 .. )

Differentiate w.r. tox,
x+w'

2x+2yd—y—2ad—y=0 361:#

dx dx y
I s a2 Ax+)
Putting in (1) we get, x~ + y _ZL—J y=0
yl

= (7 +y7)y'-2xy-2)"y'=0

= (& =y =2xy

© ? =da(x-h),

Differentiating 2yy; = 4a = yy; = 2a
Again differentiating, we get

2
=y +w2=0
Degree =1, order =2.

N2 (4g3)
© L1+3dy L‘defj

anN’ (a3

3{14—3 xJ —16L J

Order =3, degree 3

@ NI+x? 1+ = —xyZ—y
x
J-\/1+x

R

Let x = tan 0 = dx = sec” 040

30d0o 2
jjsefane :—I—ydy

.2 2
sin“ 0 +cos” 0 P

= [————do=—\l+y
sin0-cos” 0

= J(tan@-sec@+ cosecd)d0 = —f1+ »*

= secO+log, | cosecO—cot | = —\l1+y2 +C

14 +v2 Llne | 1+x _1|

l+w +

EBD 83
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Differential Equation M-445
(J ) 1
= 1+ 41+ _lmL L ”J = x—Z(In(y+3n)’ =€
2 Wi+x? -1
242 2 42
2 LT -xT ()
15. () ‘.'yz(—x—lj cosecx 8. @ lim——————=0
s t—>x t—x
dy 2 2 202 () =22 /(1) f0)
—y:—cosecx—(—x—l)cosecx-cotx = lim =0
dx = b1 1—x 1
Using L'Hospital's rule
= cosecx{%—(gx—lj cotx} = f(x)=xf"(x)
T o\m
(x)
dy 2 . J£ I d
= ——=cosecx = ycotx () S ()
dx w
It is given that, log, f(x) =log, x+log, C
4y 2 ) = /(x)=Cx, v f)=e
= ———cosecx = —yp(x) ..(1i)
dx = =C=¢ s0f(x)=ex
By comparision of (i) and (ii), we get 1
p(x)=cotx When f(x)=l=ex=>x=—
e
5+ dy
6. 0 Yo (5 +1
21y dx 19. © [1Z=|a
O [5eeI
Jﬂ S |
2+y 5+e =>y——-=log,|e" +1|+c
y
= log, [2+y][log, |5+e” [=log, C -+ Passes through (0, 1).
=2+ y)G+e)=C y(0)=1 c=-log,2
C=18.
2 1y 1)
L(24y)-(5+e’)=18 =y —l=ylog,
When x=log,13 then (2+y)-18 =18
2 (ex +l\
=2+y=1l =y =Tt ylog, | =)
Sy=-1,-3
20. Sdy+xydyx =2ydx+x*d
Sy(nl3)=-1 ®  Xdy+xydyx=2yduts”dy
17. (@) Lety+3x=t¢ 2(x3 —xz)dy:(Z—x)ydx
d_y+3:£ jﬂ: 22—)«7 dx
dx dx yooxt(x=0
Putting these value in given differential equation p
'y
= .
a [ e o -0
dx log,t
2—-x A B C
) Let — =—t+—+—
J‘Oge J‘d x(x-1) x «x 1
=2—-x=A(x—-1)+B(x—1)+Cx*
- (log, 0’ —x_C Compare the coefficients of x, x? and constant term.
2 C=1,B=-2andA4=-1

Get More Learning Materials Here: &
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M-446  Mathematics]

dy -1 2 1 v 2av 42
.'.j—_j{———2+—}dx 2. @ L2V

y x  x° x-1 dx 2x2

2 It is homogeneous differential equation.

:lny:—lnx+;+ln\x—l\+C Put y = vx

2) =

y@)=e :>v+x—= J2
=>1=-In2+1+0+C [*+loge=1]

C=In2

-2 —2x
=—=log, x+c=>——=log, x+c¢
1 1 2 1 1|+In2 ' g
= ny——nx+;+ nlx=1]+In Putx=1,y=2,wegetc=-1
Atx=4,
-2x
1 = —=log, x—-1
:>1ny(4):—ln4+5+1n3+1n2 Y

1

1
Hence,put x=—>y=—"——
:>lny(4):ln(%)+; h{i ”2] P 277 T T¥log, 2

[ logm +logn = log(mn)] 23. @ J')=tan (secx+tanx)

3 T
=>y4)=—e . 1—cos| —+x
2 . o :tan_l(lﬂlnxj:tan‘l 2
21. (¢) The given differential equation is cosx sin(§+ xj
2+sinx d
+Smx—y:—c0sx, y>0
y+1 dx
dy cosx 2sin? (E n fj
— = ————dx - 4 2
y+1 2+sinx = tan
Integrate both sides, 2sin| 4+ X |cos| T4+
4 2 4 2
_[ J-( cos x)dx
y+1 2+sinx | - T ox
. =tan |tan| —+—||=—+—
In|y+1j=—In|2+sinx|+InC 4 2 4 2
=1In|y+1|+In|2+sinx|=InC Integrate both sides, we get
=In|(y+1)2+sinx)[=InC I(f’<x>)dx=f[§+§]dx
y0)=1=h4=InC=C=4
. 2
L (+DQ2+sinx)=4 f(x):Ex+x—+C
4 4 4
= -1 .. -
2+sinx - A0)=0
2
2—sinx 2—sinm . TX
= = (1) = =1 C=0 = f(x)=—x+—
2+sinx y(m 2+sinTm 4 4
=a=1 So, f(l)—THl
Now. dy _ (2+sinx)(-cosx)—(2—sinx)-cosx
Cdx (2+sinx)’ 24. (d) The given differential equation,
Ll =1=bh=1. dy __wy
dx X=T dx x2+y2

Ordered pair (a, b)=(1, 1).
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Differential Equation

25.

26.

Puty=wx :>Q:v+xﬂ

dx dx

2
VX v

v 1+

Then, v+xﬂ: 3

1+v2

v3

X
1 1 -1
= I[V—3+;jdv = J.?dx

_—1 L +Inv=—Inx+c
= ) v2

dv=—ldx

x2
= ——2=—lny+c [
2y
1
When x=1,y=1, then —5=C

= x*=)*(1+2Iny)
Aty=e,x*=¢€(3)

= x=i\/§e
So, x:x/ge
Q_l d

]
——|sin
d 2dv (sin”" ()
2y =sin! f{x) + C=sin" (sin(2tan"'x)) + C

g (ol

=X.c . c=0
3

T

3
. . [ —2m

for x=—/3, 2y=sin’! [sm(TD+ 0

—T
32)/:?3)/:?

(¢) The given differential eqn. is

b + A 0 = sinly+sinx=c¢

Get More Learning Materials Here : &

27.

28.

29.

30.

o rere €

@ Leter=¢
S _dt
dx dx

dt
——t=e"

dx
IF.= e171 A _ gx

te™) :Jex.e_xdx =e=x+c
Putx=0,y=0, then we getc=1
e *=x+1

y=x+log(x+1)

Putx=1 .. y=1+log?2

ot
dx

mM-447

e’ :ex}

() Given differential equation can be written as,

Vidx — xydy = x’dx

(ydx —xdy)y
> =xdx= —yd z = xdx
X X
2
Y Yy 1
= —_-d(_j =dx = ——(Z) =x+c
x \x 2\ x !

= 23+’ +)2=0 [Here, c=2c,]

(¢) cosxdy—(sinx)ydx=6xdx

= Jd(ycosx)=I6xdx = yeosx=3x>+C

i
Given, y(gj =0

Y
Putting x = 3 andy=0ineq. (1), we get
2 2
(10)x(1j=3i+cz> c=
2 9 3

2
So, from (1) ycosx = 3x2 —%

T
Now, put X = ’ in the above equation,

ﬁ_ 3 3y _ —3n N i

Y5 3% 37 2 12 YT

. dy 2y
(1) Given dx 12

dy dx
Integrating both sides, .[7 = 2.[)(_2

2
=In|y|=-—+C i)

D)

Equation (i) passes through the centre of the circle x* + )?

—2x-2y=0,1ie,(1,1)
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2
Now, In|y|= —;+2

xln|y|=-2(1-x)=xIn|y|=2x-1)
31. () The given differential equation

Dy
=) D)

Let =t=1 Q—ﬂ
ctamy dx dx

b

dx dx
Now, from equation (1)

dt
i)

= 17t2=% :>de:_[ a

1-#2

1

2x1

t—1
ni—-1y+¢

= == t+1

1

= —x= Eln

x—y-1

+c

x—y+1
*» The given condition y(1)=1

1
_1=—1n
=5

1-1-1
1-1+1

tc = c=-1

l-x+y

Hence, 2(x—1)=—1In —ytx

32 Gi Q+ & _ !
- @ Given, X coszxy_coszx

dy
T SeC x(1-3y)

I

_ 2
(1_3y)—jsec x dx

1
= —gln [1-3y|=tanx+ C ..(i)

i)

1 e
——In[1-4|=tan—+C
= 3 [1-4 1

(Given)

1 1
= —§1H3=C+1:>C=7lf§1n3

Get More Learning Materials Here: &

33.

34.

in eq. (i), we get

-1 1
—Inl|l1-3y| = 1=
3 [1-3y| =tanx—1 31113

Put, x= kid
ut, x 2

1 4 1
——In[1-3y|=tan| —— |-1—=1In3
= 3 n|1-3y ( 4] 3

:—l—l—lln3
3
= In|l-3y|=6+In3

6

= In =6=>

1
—— Y| = o6 -+
3 y‘ e =y 3—6

@ *—y)dx+2xydy=0
Vidx —2xydy = x*dx

2xydy — y*dx = —x*dx
d(xy*)=—x>dx

xd(y*)—y*d(x) p
— 5 —=—dx

L
37

Jo ) --f

2
L - s+c )

x
Since, the above curve passes through the point (1, 1)

12
Then, T=71 +C=C=2

Now, the curve (1) becomes

Vi=—x+2x
= y=—(x-17+1
(x=1y+y*=1

The above equation represents a circle with centre (1, 0)
and centre lies on x-axis.

@ )=/ (1)

Putx=y=0in(1)to get{0)=1
Putx=y=1in(1)togetf{1)=0o0rf1)=1

A =0isrejected else y=1in (1) gives fix)=0

imply f(0)=0.

Hence, f{0)=1andf{(1)=1

By first principle derivative formula,
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Differential Equation

35s.

36.

Get More Learning Materials Here: &

£7)=lim

h—0

S+ )= f(x)
h

f(Hﬁ)—f(l)

X

im0 =

S (x)

= f==—7"0

{,((;C)) =7 =>Infix)=klnx+c

f)=1=hl=klnl+c=c=0
= Infix)=klnx=fx)=xbut{0)=1
= k=0

fx)=1

d
d—y=f(x)= I=y=x+tcy0)=1=c=1
x

= y=x+1

() lE)ein=s
y 4 y 4 7z+ +Z+ =
b) (2—y?) dx+2xydy=0

ﬂ_yz—xz

dx 2xy

After integrating, we get

In|Vv2+1|==In|x|+nc
e
Z _4+1==
x* x

As curve passes through the point (1, 1),s0 1 +1 =¢

=c=2

x%+y%—2x=0, which is a circle of radius one.

d
() We have (2 + sinx) d—z+(y+1)cosx =0

= i(2+sinx)(y+1) =0
dx

On integrating, we get

37.

38.

39.

Q2+sinx)(y+1)=C
Atx =0,y=1wehave
2+sin0)(1+1)=C
= C=4

= yt+l=

B 4
y= 2+sinx

T 4 4
Nowy—: n—l:g—l:
2+sin—

2

2+sinx

-1

®) vy +xy)dx=xdy

xdy -ydx _

2
y

= j—d[?j = [ xdx

2 1
X X C
> +C asy(l) = _2

y

xdx

. y -2x 3f(—1] 4
ence, Y= — |==
x% +1 2) 5

2 2
@ LetZ= lim L= /O _

t—x t—x

1
Applying L.H. rule

i 2@

L= 1

—>x 1

2 f(x)=xf"(x)=1

solving above differential equation, we get
22,1
JO=3¥*50

Putr=>
ut x >

2) 3 (2 33 2 9 18
() Given differential equation is
ydx— (x+2y?) dy=0
= ydx —xdy - 2y?dy =0

ydx — xdy

= 2

=2d
y y

= d[% —2dy
y

Integrate both the side

= 2
= = +c
y Yy

using f(—-1)=1, we get

3y 2 (32 1 2 3 2 27+4
fl=|==%x|=| +=x= ==+—=——=

31
18

M-449

@g www.studentbro.in



EBD 83

M-450
c=1 t
X = (t) -200 = e2k
=~ =2y+1 . .
y Using glven condition p(t) =400—-300 e

puty=1, we get f(a)=3
40. (a (X+2)g—y=X2+4X—9 X #—2
X

Q_x2+4x—9
dx X+2

2
dy = X HAX9 4
X+2

x2 +4x-9
Jay= [T

13
=|| x+2- X
Y I( x+2jd
! dx

2
y= X?+2x—13log\x+2\+c

Given that y=(0)=0

0=-13log2+c

y= Xz—z +2x—131log|x+2|+ 13 1log2

y(-4)=8—-8—131log2+131log2=0
41. (c¢) Given differential equation is

dp(1)

dt
By separating the variable, we get

dp(t)= [% p()— 200} dt

dp(?)

1
=— p()-200

= = dt
5 p()—200
Integrate on both the sides,
60 __,,
—p(t)—200
S PO
1 dp(t
Let 5 p(1)=200 =5 = PO _ s
d p(t)
So, I =|dt
( p()— 200)
= ——Idt = 2logs=t+c

= Zlog(p() 200) =t+c

Get More Learning Materials Here:

d
42. (@ Given LY, ¢(X]

dx x X

Yy
Let [;) = v so that y = xv

d d
or Doy .(2)

t/2

(1)

from (1) & (2), x—+/ /+¢U

dv dx

O

Integrating both sides, we get

Id—; = Iﬂblnx-kc

CRENR)

dv

(where ¢ being constant of integration)

But, given y = m

X
so that — = — =
y

Injex| = Id—‘;
lex] d)(*)

is the general solution

v

Differentiating w.r.t v both sides, we get

8343

when f =2ie ¢2) = —@2 :‘@2 :(_71)

43. (¢) Given, Rate of change is Z—P =100—- 12\/;
Ix

= dP=(100-12./x )dx
By integrating
[dP=[@00-12vx)dx
P=100x—8x32+C

Given when x = 0 then P =2000

= (C=2000
Now when x =25 then

P=100x 25 -8 x (25)32+2000=4500— 1000

= P=3500

o rere €
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Differential Equation

44.

45.

46.

Get More Learning Materials Here : &

_dy 1
@) Slope—;—l—x—2

= [a&=] [1—){%)@

1 Lo .
= y=x+—+C, which is the equation of the curve
x

since curve passes through the point (2,%)

1 -3
whenx=-2,then y=-2+—+1=—
=2 2

(d) Given differential equation is

3
dy__

dx 2(xy2 - xz)
By substituting z = 2, we get diff. eqn. as

dz 272 22

dx 2(xz—x2) - Xz—Xx

2

dz z ;2 z
Hence, statement-1 is true.
2
2€7y /x

Now, y = C satisfies the given diff. equation

.. Itis the solution of given diff. equation.
Thus, statement-2 is also true.
(@ Given differential equation is

ap® _ 0.5p(t)— 450

dt
dp(t) 1
S = p(t) - 450
& 2 p(@)
dp() _ p()—900
2
220 _ -[900-p()]
dt
ap(t)
900 — p(¢)
Integrate both the side, we get

o POy,

=

=

=

900 — p(?)
Let900—p (H)=u
= —dp()=du

2jd—”:jdz:>21nu —t+c .0
u

= 2In[900-p(t)]=t+c
Given =0, p (0)=850
2In(5M=c

47.

48.

o rere €

Putting in (i)
= ol %00-p(]_,
"5 )
r
= 900- p(t) = 50e2
z
= p(t)=900-50e2
letp (t,)=0
n
0 =900 —50e2 . =218
(¢) Given differential equation is
(2+sinx) dy
(I+y) ‘dx
which can be rewritten as

=COosx

dy  cosx

1+y  2+sinx
Integrate both the sides, we get

dx

cos x dx

&

1+y_ 2+sinx

= log(l+y)=log(2+sinx)+logC
= 1+y=C(2+sinx)

Given y(0)=2

= 1+2=(C[2+sin0]=C=

| w

Now, y[gj can be found as

1+ —E(2+sinfj:>1+ —2
) 2 72

() Equation of tangent at P
dy
Y-yp= (X -x
y= (X -x)

SI
N
BA(0, y —xdyldx)

X'

 AG @, 0)
Y,

X-intercept = x — Y
dy/dx
: xdy
Y-intercept=y———
dx

Since P is mid-point of A and B

M-451

@g www.studentbro.in



EBD 83

M-452  Mathematics |
d Asy()=1
x—=—=2x andy—QZZy sy L
Jy dx . ¢=1Sosolutionisy=xInx+x
_ _ d . .
=Y\ and xay _ 52. () Equation ofnormal at P(x, y)is
dy d dx
dx Y-y=——(X-Xx)
dcx _dy dy
=" Ty Coordinate of G at X axis is (X, 0) (let)
Iny = —{nx + {nc 07y=7@(X—x)
c dy
y==
X dy
Since the above line passes through the point (2, 3). =y e X —x
c=6 d
6 . . - x=xty¥
Hence y =— is the required equation. dx
X
dv (1) Co-ordinate of G (x+ydy o)
.. Co-ordinate o -,
49. (a) o —k(T —1) dx
t Given distance of G from origin = twice of the abscissa of
= [av(e)y=—k[ (T -1yt P
. 5 - distance cannot be —ve, therefore abscissa x should be
T—t
=200, . ve
2 ) dy I = dy _ x
att=0,V(0)=1 Ay =2 = Y
T2 = ydy =xdx
[]=—+c¢ 2 x2
2 5 On Integrating, we have y? = - +q
kT
=c=l-— = x?-)?=-2c,
2 .
r .. the curve is a hyperbola
= V()=1+=(*-2T) xdy
2 53. (©) —==y(logy—logx+1)
k o 2 k. o dx
V(T):1+§(T -2T°) :I_ET
2-fn(2)
dy dy x x x
A ——=|dx
. @ -ye3s [0 Puty = v
dy  xdv xdv
= (n|y+3|=x+c E_V-FE:‘)JFE_V(IOgVJrI)
Giveny (0)=2, . fn5=c XY _ | og v = dv _pdx
= (n|y+3|=x+/n5 dx viegy < x
Y= Putlogv=z
Putx=/n2,then /n|y+3|=/n2+/n5 dz dx
= (n|y+3]|=(n10 S dv=dz :>fg=]x
L y+3=+10 = y=7,-13 Inz=Inx+lnc
51, (@) Q:x+y:1+1 x=cx or logv=cx or log [%j:cx.
dx X X
It is homogeneous differential eqn. 5. ®) d 2; =2 - on integration dy e 2 fes
. dy _ dv dx dx 2
Puttingy=vxand —=v+x—
dx dx o2
we get Again integrate we gety = +ex+d
d
v+x—v=1+v:'[@=_[dv d
dx x 55. (¢) d—y+2ytanx=28inx
X

=v=Inx+tc=>y=xlnx+cx

Get More Learning Materials Here : &
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Differential Equation

56.

57.

2tanxdx
B :

IF. = =sec” x

The solution of the differential equation is

yxLF. :II.F.XZsinx dx+C
:>y-se(:2x=j25inx~sec2 xdx+C
:>yseczx=2secx+C ()
When ng, y=0; thenC=-4

. From (i), ysec® x = 2secx—4

2secx—4
:y:%:y@:ﬁ-z

sec” x
d .
@) —y—X:x(xcosx-t-smx)
dx x
1
~[~ax
LF. =e Ix = !

x
J.d [ij = J.(xcosx +sin x)dx

jlzxsinx+C

vy(m=n=>C=1
X

=x"sinx+x= (Ej—n—z-rﬁ
4 "2 4 2

y'= 2xsinx+x% cosx +1

2
y"=2sinx—x2 sinx:y“(—) =2-—

. "[E)+ (Ej—z_ﬁ+ﬁ+ﬁ—2+ﬁ
ERACYARIP) 422 2

© +tDdy=(x+1)>*+@-3)dx=0

= %:(l+x)+(y—_3]
X

1+x
D__1 o ix-
dx (+x)° (1+x)
1
—[——d
oo 0™ __1_
(1+x)

i(L)_l_ 3
dx\1+x (1+x)?

3
y—(1+x)|:x+(l+x)+C:|

Get More Learning Materials Here : &

Atx=2,y=0
0=32+1+C) = C=-3

3
=1+ +—-3
Then, y =( x)[x Tox }
3
Now,atx=3,y =(1+3)| 3+——-3|=3
1+3

dx
58. (a) The given differential equation is d_y tx=y

Comparing with ? +Px=Q, where P=1, 0=)*
'y

Now, IF.= ejl'dy =e’

xe’ = J-(yz)ey. dy = yz.ey —I2y.ey dy
=)’ —2(y.e’—e’)+C
= x.e'=y) -2y +2e+C
= x=)y"-2y+2+C.e?
As y(0) = 1, satisfying the given differential eqn,
put x=0,y=11ineqn. (i)
0=1-2+2+ ¢
e
C=-e
y=0,x=0-0+2+(—e)(e?)
x=2-e
59. () Consider the differential equation,

1
Vidx + [x—;jdy =0

1

xe 7 =—jue"du+c=—ue“ +e' +c
1 1
v_, o]
= xe V=e —+1|+c
y

Aty=1,x=1

o rere €
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M-454

60.

61.

Get More Learning Materials Here : &

1
ey

Q| —

1 1
1=2+ce=c=—"—= x=[1+—j—
e y

3
On putting y = 2, we get x = 2

A

2

dy 2
(@ ——+ysec” x=sec xtanx
dx

Given equation is linear differential equation.

F= ej sec2 xdx _ etanx

= y.ewmr= J'etanx sec®x tan xdx
Put tan x = u = sec’x dx =du
yemr= .[e”u du = yet™ = ye" — " + ¢

= ye"=(tanx— 1) e +¢
=y=(tanx—1)+c e

5o y(0)=0(given)=>0=—1+c=>c=1
Hence, solution of differential equation,

T
T I—

63.

d Given differential equation is,
d

Dy ytanx = 2x+x* tanx

dx

Here, P =tan x, Q =2x + x*tan x
LF. = o/ amdx _ nisec =|secx|

oo y(secx)= j(2x +x° tan x)secxdx

= sz tanxsecxdx+-[2xsecxdx =x’secx+tc

Giveny (0)=1=c=1
S y=xit+cosx ..(0)

m -
Now put X = 1 and x = vy in equation (i),

T

y(_j_n_ZL dy[_ﬁj_ﬂ_z+L
4) 16 N " 4) 16 2

(il

@ =2x-sinx
dx

r[E]_E,L and (,E]_,LL
"4)72 2 a NG

1 62.

o rere €

(oA e

D 2yox yy=1
© For=x y(1)=1(given)

Since, the above differential equation is the linear
2dx

differential equation, then /. F=¢ ¥ = x?

Now, the solution of the linear differential equation
yx x* = Ix3dx
4
X
> =—+C
F 4
() =1
.'.1><1=1+C :>C:E
4 4
.. Solution becomes.
x2 3

== 4+
d 4 45

@ (1+x? % +2x(1+x%)y=1

dy N 2x ¥ 1
= de U2 ) T 1+
Since, the above differential equation is a linear differential
equation

2x
74 = Jog(iea?) =1+

LF= |

e 1+x
Then, the solution of the differential equation

dx

1+x2

= ya+o)=] e

= y(+x)=tan'x+c (1)
Ifx=0 then y=0 (given)

= 0=0+c

= ¢=0

Then, equation (1) becomes,

= y(l+x)=tan'x

Now put x = 1 in above equation, then

T
L

ol [eeg
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Differential Equation

L Ja=t

_ L
= a= 16
64. (c) Consider the differential equation,
d
d—i+— =logx
1
IF= & _
e X
yx= Jxlnxdx
2 2
x 1 x
= nx—-|— —d
xy=Inx 3 Jx 5 X
2 2
= xy=—'Ihx——+c

Given, 2y(2) =log, 4 1.

2y=2In2-1+c¢
= Ind-1=Ind-1+c¢
ie. ¢=0
2 2

x
= xy= 7ln x—T

X X
= y= Elnx—z

e e

= 0= 5757

2
-2
65. () - Slope of thetangent = al 4

Q_x2—2y
dx X

Solution of equation
y-x2=_[x-x2dx
4

X
y=—+C
Xy 1

.. curve passes through point (1, —-2)

4

1
(7 2)=+C

— —

Get More Learning Materials Here : &

66.

67.

Then, equation of curve

9

T4

Since, above curve satisfies the point.

Hence, the curve passes through (\/g, 0)-

(¢) Given differential equation is,

o{2ry)r-e
dx =e>, x>0

Fo ej(2+i) dx

Complete solution is given by

= p2rtiIny = ypdv

y(x)-x &= J xe® e dx+c

=Ix dx+c

2x 7)62
Y0 x ="k

. 1 5
Given, y(1)= 5 e

[N
|

I

=

y(x)z%

_X
yx)= >

Differentiate both sides with respect to x,

—2x

¢ (1—2x)<ovxe[l,1)
2 2

V(x)=

. . . 1
Hence, y(x) is decreasing in > 1
(b) Lety=/x)

dy 3
-+
dx (4x]y 7
3 3
ILE= j—dx _ ezlnx _ x(4j

Solution of differential equation

3 3
yeox4= J7 x4dx+C

% 7
7 ——+C=4x*+C

M-455
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M-456
_ 3 2
Y= 4x+Cx 4 Then, ysinx=2x2—— is the solution
2
3

= f(l)=i+Cx4 (Ej_ zn_z_n_z 2—_ﬁ

Vo ~ % 36 2 9

1 7 d

lim x- /| = | lim | 4+ x4 |=4 LR _1

= mx f(xj Hy[ ] 70. (@) Whenx € [0, 1], then dx+2y71:>y72+cle

68.

69.

Get More Learning Materials Here: &

dy
1 — 4 2y=52
(¢) Since, x i y=x

dy 2
= —y+—y =x
x

2

2
LF. = Jifr=gi= nx? =y,

e X
Solution of differential equation is:
y-x2=jx~x2dx

4
y-x2=%+c...(1)

yH=1

71.

c=3
4

Then, from equation (1)

4
X

_+_
44

yoxi=
x? 3

=4+ =
4 4y

(L2
2)716 " 16

() Consider the given differential equation the
sinxdy + ycosxdx = 4xdx

= d(ysinx)=4xdx
Integrate both sides

= ysix=2x>+C ..(I)

2

y

= yX)=—
sSinx

n
eq. (2) passes through (5,0]

2
=0="1C
2
2
=c=-L
2

Now, put the value of C in (1)

2SI 72.

.. 0)=0 _l_le’zx
2y (0)=0=y(x) )

1 1 5, &-1
Here,y(1)=——— e =
() ) P

dy
When x ¢ [0, 1], then E+2Y=0:>y=c2 e

.. 1 762—1 62—1 2 2
sy = =c’e”?=C, =

2 2
e -1 5, 3 e —1
X e = —|=
y()[ 5 J y(J ™

® ydx—xdy-3y*dy=0

dx x
= —==+3y
dy y
1
*J.*dy
if=e 7

21

:eflny :l
y
L.X 1
solution is — = .f3y .—dy
y y
= £:3y+c
y
which passes through (1, 1)
1=3+¢c = c=-2
solution becomes
= x=3y*-2y

11
which also passes through (—5,5)

dy y tan x
— 4= —
()} dr o Seex 2

d
2y d_i +y? sec x =tan x

dy dt
Puty’=t=2y — =
ut y :>ydx I
dt

—— t+itsecx=tanx
dx

sec xdx In(sec x+tan x
eI = e ):sechrtanx

If =
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Differential Equation

73.

74.

75.

Get More Learning Materials Here : &

M-457

Z—; (sec x + tan x) + ¢ sec x (sec x + tan x)

= tan x(sec x + tan x)

Id (t(secx +tan x)) = ftan x (sec x +tan x) dx
t(secx+tanx)=secx +tanx—x

B N al

secx +tanx sec x + tan x

dy 1
: —+ =2
(@ Given, dx ( xlogx J y

o™ Tog(l
IF.=e xlogx  _ COg( ogx) :logx
y. logx = IZlongx +c
ylogx =2[xlogx—x]+c¢
Putx=1,y.0=-2+c
c=2
Putx=e
yloge=2e(loge—1) +¢
y(e)=c=2

dy .
(¢) Let —+ytanx =sin 2x
dx

jtanxdx __—logcosx
e = €

LF =
Required solution is

= SseC x

v (sec x) = Isinzxsecx dx+c

25sin x cos x
I—dx+c

S€C =
Y ( X) Cos x

v (sec x) = 2Isinx dx+c

y (sec x) = —2cos x + ¢ (D)

Given y(0) =1

Soputx=0andy=1, we get
1(sec0)=—=2cos 0+ ¢
=>c=1+2=c¢=3

.. from eqn (1), we have

ysecx =-2cosx +3 (2

To find y (r), put x = 7 in eqn (2), we get

y(secm)y=—2cosm+ 3 8.

y=-2(1)()+3()=-=2-3=-5

. d
d) Given, sian[Ey—\/tanxj -y =0

d
or, 2 .L+x/tanx
dx sin2x
dy
or, d——ycosec2x = \Jtanx (1)
X

76.

77.

o rere €

Now, integrating factor (I.F) = eI —cosec2x

1 -1
——log|tan x| log(m)
2 =e

or, L[F=¢

1
= =4/cotx

vtan x

Now, general solution of eq. (1) is written as

YLE)= [QUF)dx+c

- yyeotx = I\/tanx.\/cotxdx+c
. yyJeotx = jl.dx+c
Soyveotx =x+c

(d) Given differential equation is

(l-&—xz)§+2xy:4x2
x

d 2x
= _y_{ Jy

4x?
1+ x2 2

- 1+x

This is linear diff. equation

2x
LF=¢ 1+ =elog(l+x2) =1+x?
Solution is
2
y1+2)= | nal Sx1+x% +C
1+)§

4
= y(1+)= %+C
= Required curve is

3y(1+x%)=4x3 (- C=0)

. . . . d
() Given differential equation is (x2 - l)d—y +2xy=x
X

Q N 2x X
- dc 21 ¥ -1
This is in linear form.
2x

Integrating factor = |
eX

=elogt=x271

Hence, required integrating factor =x%—1.

dx = jﬂ here t=x2—1
t

2_1 .

(d) Given differential equation is

dy 2 2
—+Zy=x
dx xy

This is of the linear form.
2
LP==,0=x
X

2
—dx log x2 2
[F=¢ ¥ =,%% =x
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Solution is
5
X
y.x2 = Ixz.xzdx+c = ?-rc
3

x -2
=—+cx
4 5
dx+ X 1
79. ©) T 273
©) dy y2 y3
Itis linear differential eqn.
fav L
IF.=e?Y =e”

1
- 1
So xe” =J—3€ Ydy

Y
-1
Let — =¢
y
1
= —Zdyzdt
y
1 1 1
= ]:—Ite’dtzet—te’ =eV+—e Y +c
1 1 1 Y
- = =
= xeV=eV+—e V+c
y
1 1/y
= x=1l+—+ce
Y
Given y()=1
1
c=——
e
= x=l+l—l.el/y

y e

80. d) cosxdy=y(sinx—y)dx

d
—y:ytanx—y2 secx
dx

1 dy 1

—2———tanx =—8secx ()
yodx oy
Ltl—t:_Ld_y—ﬂ

¢ y yzdx dx
Putting in (i)

dt
———ftanx = —secx
dx

dt
= —+(tan x)f =secx
dx

Get More Learning Materials Here: &

81.

82.

tan x dx
LF.= ol = eloghecl _ oo x

Solution : fsecx = I sec xsec x dx

— —secx=tanx+c

®) ydx+ (x+x*y)dy =0

dx X 5 dx Xx 2
—=———X"=>—+—=-x",
dy

Itis Bernoulli form. Divide by x>

d_y x L;) =-1

- pdx dt
put x 1=t,—x 2_x:d_ we get,

dy dy
dt 1
R S [
dy y dy \y
Itis linear differential eqn. in ¢.
1
[=dv | O
[F=e 7 =e %=y
.:SOmﬁonmt(y*)zj(y4)@w+c

11 1
=>-——=logy+C=logy——=C
Xy xy

-1
© (4D +@—e™ D g
dx

-1
X etan y

=>—+ o= 3
dy (147 (1+y7)
Itis form of linear differential equation.

dy -1
IF=e (1+y?) :etan !

tan™!

-1 -1
x(etan y) _ J' e . Qlan” Y dy
I+y
-1 eZtan_ly [ oox er
x(etan J/): 5 +C .J.e deT

-1 -1
- zxetan y:eZtan Yk
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