Recap Notes

DIFFERENTIAL EQUATION

An equation involving an independent variable, a

dependent variable and the derivatives of the dependent

variable is called differential equation.

> A differential equation involving derivatives
of the dependent variable with respect to only
one independent variable is called an ordinary
differential equation.

> A differential equation involving derivatives with
respect to more than one independent variables is
called a partial differential equation.

Order and Degree of a Differential Equation

» The order of highest derivative appearing in a
differential equation is called order of the differential
equation.

> The power of the highest order derivative appearing
in a differential equation, after it is made free
from radicals and fractions, is called degree of the
differential equation.
Note : Order and degree (if defined) of a differential

equation are always positive integers.

HOMOGENEOUS DIFFERENTIAL EQUATIONS
> A differential equation of the form

@ _fxy)

dx  g(x,y)

where, f (x, y) and g (x, y) are homogeneous functions of
x and y of the same degree.

LINEAR DIFFERENTIAL EQUATIONS

d
An equation of the form d—y+Py =Q where P and Q
x

are functions of x only (or constants) is called a linear

differential equation of the first order.

SOLUTION OF A DIFFERENTIAL EQUATION

> Solution of a differential equation is a function

Differential Equations

of the form y = f (x) + C which satisfies the given
differential equation.

> General Solution : The solution of a differential
equation which contains a number of arbitrary
constants equal to the order of the differential
equation.

> Particular Solution : A solution obtained by giving
particular values to arbitrary constants in the
general solution.

METHODS OF SOLVING DIFFERENTIAL
EQUATIONS

> Equation in Variable Separable Form : If the
differential equation is of the form f (x) dx = g(y) dy,
then the variables are separable and such equations
can be solved by integrating on both sides. The
solution is given by

[£(x) dx=[g(y) dy + C, where Ciis an arbitrary constant.
> Equation Reducible to Homogeneous Form : If

the equation is of the form d_y:M, where
dx  g(x,y)

f(x, y) and g(x, y) are homogeneous functions of

the same degree in x and y, then put y = vx and

d_y v+ x; so that the dependent variable y is

dx x
changed to another variable v, then apply variable

separable method.
> Solution of Linear Differential Equation : A

d
differential equation of the form d—y+Py=Q ,
x

where P and Q are functions of x (or constants) can
be solved as :
1. W . _ IP dx
. Find Integrating Factor (LF.)=e
2. The solution of the differential equation is

y(I.F.):JQ(I.F.)dx+C, where C is constant

of integration.




Practice Time

OBJECTIVE TYPE QUESTIONS

:)) Multiple Choice Questions (MCQs)

1. The order of the differential equation whose
solution is y = acosx + bsinx + ce™ is

(@ 3 (b) 2

(¢ 1 (d) none of these

2. The order of the differential equation whose
general solution is given by

y=(Cy + Cy)cos (x + C3) — Cye * &

where C,, C,, C5, C,, C; are arbitrary constants, is
(@ 5 (b) 4 () 3 (d) 2

3. The differential equation of all circles of
radius a is of order
(@ 2

(cp 4

4. The differential equation of all parabolas
whose axis of symmetry is along x-axis is of
order
(@ 3
(© 2
5. The degree of differential equation of all
curves having normal of constant length ¢, is

(@ 1 (b) 3
() 4 (d) none of these

6. The order and degree respectively of the
differential equation
3

2 |2 2
[1+(ﬂ) :| =M is
dx dac?

(a) 2,4
(¢) 3, not defined

(b) 3
(d) none of these

(b) 1
(d) none of these

3
(b) 3, 3
@ 2,2

7. The differential equation whose solution is
y = Ae®* + Be* ig given by

(@ yo—3y; +3y=0

(b) xy2+3y1—xy+x2+3=0

© y,—-9=0

@ )’ =3yl —3y) =0

8. The differential equation satisfied by

A
y= % Bis (A, B are parameters)

@ %y, =y (b) xy, + 2y, =0
(© xy,+2y;=0 (d) none of these

9. The differential equation whose solution
represents the family xy = Ae™ + Be™ is

d2 ’ d
y y
d.’)C2

d*y dy _
() xﬁJrZa = a“xy
(d) none of these

10. The differential equation which represent
the family of curves y = ae?, where ¢ and b are
arbitrary constants, is

@ ¥ =y b ¥ =yy

© yy' =y @ yy =0

11. The differential equation having solution as
y=17¢"+ ae™ is

@ y' -x=0 (b)y »'-y=0

© y-y=0 (d) y-x=0.

12. The order of the differential equation of all
tangent lines to the parabola y = 12, is

(@ 1 () 2 (c) 3 (d) 4

13. The order of the differential equation whose
general solution is given by y = (A + B) cos (x + C)
+ De* is

(a) 4 () 3 (c) 2 (d 1

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

(@ 1 (b) 2

() 3 (d) none of these

15. The degree of the differential equation

dx? dx
(@) 2 (®) 1
() 3 (d) none of these



16. The solution of the differential equation

2 2
4] N satisfying y(1) = 1, is
dx 2xy

(a) a hyperbola

(b) a circle

(© y*=x1+x) —10

d) (x-27+(y-3)°=bxy

17. Solution of the differential equation

3 x5
x+§+§+ dx_dy
x2 x4 dx+dy
1+—+—
21 4!

(b) 2ye* =Ce*™ -1
(d) none of these

(a) 2ye™=Ce*+1
() ye¥=Ce*+2

18. Given the differential equation

dy 6> )
a: 2y+cosy’y(1):n'
Which of the following option is correct?
(a) Solutionisy?*—siny=—-2>+ C
(b) Solution is y> + siny = 22> + C
© C=n+242
(d C=n*+2
. . . dy dy
19. For the differential equation xa+2 yEXY oo

(a) order is 1 and degree is 1
(b) solution is In(yx>) = C —y
(¢) order is 1 and degree is 2
(d) solution is In(xy?) = C + y

1-y
y

d
20. The differential equation é =

determines a family of circle with

(a) variable radii and fixed centre (0, 1)

(b) variable radii and fixed centre (0, —1)

(¢) fixed radius 1 and variable centre on x-axis
(d) fixed radius 1 and variable centre on y-axis
21. Ify’=y+1,y(0) =1, theny (In 2) =

(@ 1 (b) 2 (¢ 3 () 4

22. The general solution of the differential
equation x(1 +y?) dx +y (1 + %% dy = 0 is

@ (1+2)@1+y)=0

(b) 1+2)(1+y)=C

© A+x)=CQA+)H)

@ Q+yH)=Ca+s)

d
23. If é =y sin 2x, ¥(0) = 1, then solution is
(b) y = sin’x
(d) y= ecoszx

)
(a) y — esm X

(¢) y = cos’x

24. The general solution of the differential

. dy x2
equation i y—Z 18
(a) ¥®—y=c¢ M) L+ =c¢
© ¥+y°=c d *—y*=c
25. The general solution of the differential
o ody _y .
quation == 1s
dx «x
k
(@ Y=< () y=Fklogx
(o) y=kx (d) logy=Fkx
dy _x+Yy _ _
26. If g - x ,y(1) =1, then y =
(@) x+Inx ®) ¥+ xInx
() xe*~1 (d) x+xIlnx

27. The order and degree respectively of the

2 -1
differential equation MJF(Q)‘* +xb =0, are

dx? \dx
(a) 2 and not defined (b) 2 and 2
(¢) 2and3 (d) 3 and 3
28. Integrating factor of Zﬂ—y =x*-3x is

X
() x (b) log x
1
© @ —x
. dy y+1

29. The number of solutions of =~ = P when
y(1) = 2 is roaT
(a) none (b) one
(¢) two (d) infinite

30. Which of the following is a second order
differential equation?

@ ) +x=y (b) ¥y’ +y=sinx

© ¥y +@)P+y=0 (@ y =5

31. Integrating factor of the differential

equation % +ytanx—secx=0 18
(a) cosx (b) sec x
(C) ecos x (d) eSeC X

32. The solution of the differential equation
2

Gy _1+y 18

dx 1442

(©) y—x=k1 +xy)
(d) tan (xy) =k

() y=tanx
() x=tanly



33. The integrating factor of the differential

equation ﬂ+y=1+—y is
dx x
X
x e
(a) =3 by — (c) xe* (d) e*
. dy .
34. The solution of x%+y=e 1s
e’ k
(a) y=?+; (b) y =xe* + cx
=xe* +k d x—£+ﬁ
© y=uxe @ x="+7

35. Differential equation having solution
y = Ax + B%is of order
(@ 3
(¢ 1

@ Case Based MCQs

(b) 2
(d) not defined

36. Integrating factor of the differential equation

d .
cosx—y+y sinx=1 1s

dx

(@) cosx (b) tanx (c) secx (d) sinx

37. Solution of %—y: 1, y(0)=1 is given by

d
(b) xy=-e"
(d) y=2¢"-1

38. Integrating factor of the differential

(@) xy=-¢
(o) xy=-1

equation (1- xz)% —xy=11is

(@) —x ® ——
1+x
© 1-x2 (d %log(l—xz)

Case I : Read the following passage and
answer the questions from 39 to 43.

A thermometer reading 80°F is
taken outside. Five minutes later
the thermometer reads 60°F. After
another 5 minutes the thermometer
reads 50°F. At any time ¢ the
thermometer reading be T°F and the
outside temperature be S °F.
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39. If A is positive constant of

w
=3

LLLLLLLL

|

=
S
i

proportionality, then % 18

i

(a) A (T-Y9) (b) A(T+YS)

(¢) ATS (d) A (T-29) )
40. The value of T(5) is

(a) 30°F (b) 40°F (¢) 50°F (d) 60°F
41. The value of T(10) is

(a) 50°F (b) 60°F (c¢) 80°F (d) 90°F

42. Find the general solution of differential
equation formed in given situation.

(a) logT=S8t+¢ (b) log (T—98)=-At+¢
() logS=tT+c (d) log (T+S)=At+c

43. Find the value of constant of integration c
in the solution of differential equation formed
in given situation.

(a) log (60 —S) (b) log (80 + S)

(¢) log (80 —Y) (d) log (60 + S)

Case II : Read the following passage and answer
the questions from 44 to 48.

It is known that, if the interest is compounded
continuously, the principal changes at the rate
equal to the product of the rate of bank interest
per annum and the principal. Let P denotes the
principal at any time t and rate of interest be r %
per annum.

44. Find the value of ‘i—lz

Pr Pr Pr
@ Jo00 ® 100 © 1w
45. If P, be the initial principal, then find the
solution of differential equation formed in given
situation.

P _rt P\ rt
(a) IOg[FOJ—loo (b) IOg(FOJ—E
(d) log (;J =100rt

(¢) log (;] =rt
0 0

46. If the interest is compounded continuously
at 5% per annum, then in how many years will
% 100 double itself ? (log, 2 = 0.6931)

(a) 12.728 years (b) 14.789 years

(c) 13.862 years (d) 15.872 years

(d) pr



47. At what interest rate will ¥ 100 double 1tself
in 10 years? (log,2 = 0.6931).
(a) 9.66% (b) 8.239% (c) 7.341% (d) 6.931%

48. How much will ¥ 1000 be worth at 5%
interest after 10 years? (e*> = 1.648).

(a) T 1648 (b) T 1500 (c) X 1664 (d) T 1572

Case III : Read the following passage and answer
the questions from 49 to 53.

In a college hostel accommodating 1000
students, one of the hostellers came in carrying
Corona virus, and the hostel was 1solated. The
rate at which the virus spreads is assumed to
be proportional to the product of the number of
infected students and remaining students. There
are 50 infected students after 4 days.

49. Ifn(f) denote the number of students infected
by Corona virus at any time ¢, then maximum
value of n(t) is

(a) 50 (b) 100

() 500  (d) 1000

2 Assertion & Reasoning Based MCQs

50. 9

dt
(a) n(1000 — n)
(¢) n(100 — n)
51. The value of n(4) is
(@ 1 (b) 50
(¢) 100 (d) 1000
52. The most general solution of differential
equation formed in given situation is

(a) ! log(looo_n)zkt+c
1000 n

is proportional to

(b) n(1000 + n)
(d) n(100 + n)

(b) log( )z?»t+c

100 —-n

1 n
c lo =AM+c
© 1000 g(lOOO—n)

(d) None of these

53. The value of n at any time is given by

N 1000

(@) n(t)= 1 4+ 999, ~0-9906¢
B 1000

(b) n(t)= 1 — 999, —0-9906t

100
© = 1—999¢ 096!
100
@ )= 999 + 1000

Directions (Q.-54 to 60) : In these questions, a statement of Assertion is followed by a statement of Reason is given. Choose

the correct answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.
(b)  Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.
(c) Assertion is correct statement but Reason is wrong statement.

(d)  Assertion is wrong statement but Reason is correct statement.

54. Assertion : The differential equation of all
circles in a plane must be of order 3.

Reason : If three points are non-collinear, then
only one circle passes through these points.

55. Assertion : Order of the differential
equation whose solution is

y=cet T2+ e T Gis 4

Reason : Order of the differential equation is
equal to the number of independent arbitrary

constants mentioned in the solution of the
differential equation.

56. Assertion:y=asinx+ b cos x1is a general
solution of ¥ +y = 0.

Reason : y = a sin x + b cos x is a trigonometric
function.

57. Assertion:The elimination of four arbitrary
constants in y = (¢; + ¢y + cqe)x results into a

differential equation of the first order xg—y =
X



Reason : Elimination of n arbitrary constants
requires in general, a differential equation of
the nt" order.

58. Assertion : ‘¢’ is not an integrating factor

for the differential equation x Z—y + 2y =¢"
x

Reason : x(xd—y+2y)=i(x2y) .
dx dx

. . d . .
59. Assertion:xsinx d—y+(x+xcosx+s1nx)y=s1nx,
x

T 2 . 1
Zl=1-2 = limyx) = —-.
}’(2) T x—>0y( ) 3

Reason : The differential equation is linear
with integrating factor x(1 — cos x)

d
60. Assertion:If é +xy=x2%3% x>0,y>0and

y(0) = 1, then y(1) = %

Reason : The differential equation is linear
with integrating factor ¢*.

SUBJECTIVE TYPE QUESTIONS

2 Very Short Answer Type Questions (VSA)

1. Find the order and the degree of the

4
. . : d? dy Y
differential equation 2221y (73/) .
dxz dx

2.  Write the sum of the order and degree of

the differential equation d? ay +(d7y) +x4=0.

3. Write the degree of differential equation
2
2 4
x® (dy) +x(ﬂ) =0.
dx® dx
4. Find the differential equation whose solution

. A .
1Isv= = + B, where A and B are arbitrary constants.

5. Find the differential equation whose solution
is y = mx, where m is an arbitrary constant.

@ Short Answer Type Questions (SA-I)

11. Find the differential equation whose solution
is y = e*(a + bx), where ‘@’ and ‘b’ are arbitrary
constants.
12. Find the differential equation whose
solution isy = ae®*5, where a and b are arbitrary
constants.

13. Solve the differential equation

dy .
—+y=cosx—sinx -

dx

6. Findtheintegrating factor of the differential
equation (y+ SxZ)@ =x.
dy

7. Find the integrating factor of the differential

-2Jx ]dx
Jx Jx)dy

8. Write the integrating factor of the differential

equation (

equation (1+x2)+(2yx— cotx)% =0.
Y

9. Write the solution of the differential equation

W gy

dx

10. Find the solution of the differential equation
@D _ %3 e,

dx

14. Find the general solution of the differential
equation xe’* dy = (yey/x +x9)dx, x # 0
. . . d

15. Solve the differential equation ﬁ =1+ x?
+ 42 + x%/%, given that y = 1 when x = 0.

16. Find the particular solution of the
y?)(1 + logx)dx + 2xy
dy =0, given that y = 0 when x = 1.

differential equation (1 —



17. Find the particular solution of the

. . . d 21 +1
differential equation dy _ 2logx+1)

=— , given
dx siny+ycosy g

that y:g,whean 1.

18. Find the particular solution of the
differential equation x (1 +y?) dx—y (1 +x%dy =0,
given that y = 1 when x = 0.

@ Short Answer Type Questions (SA-II)

21. Find the differential equation whose solution
is (x +a)% + (y— 1) = 2%, where a is constant.

22. Find the differential equation whose
solution is x = 4ay, where a is constant.

23. Find the general solution of the differential
equation xe* dy = (x° + 2y e")dx.

24. Find the particular solution of the

differential equation le =y—xtan (l} given that
X X

b
y=7q atx = 1.
25. Solve the differential
xdy — ydx = +x? + y?dx, given thaty =0 whenx = 1.

equation

26. Solve the differential equation

(1+x2)%+2xy—4x2 =0, given y(0) =0.

27. Find the particular solution of the

differential equation 2 - 2

X x%+y

given that

y =1 when x = 0.

28. Find the particular solution of the
differential equation e* tan y dx + (2 — %) sec?y

dy = 0, given that y =g when x = 0.

@ Long Answer Type Questions (LA)

36. Find the particular solution of the

differential equation (x — y)j—y =(x+2y),giventhat
X

y =0 when x = 1.

37. Findthe particular solution of the differential
equation (tan™'x—y) dx = (1+x?)dy, given that
y =1 when x = 0.

38. Solve the following differential equation :

(\/1+x2 +y2 +x2y2 )dx+xy dy=0

19. Find the particular solution of the

. . . d

differential equation xyé =(x+2)(y+2);y=-1

when x = 1.

20. Find the particular solution of the

differential equation (x +1)3—y=2e’y—1; y=0
X

when x = 0.

29. Solve the following differential equation
y2dx + (@ —xy + yA)dy = 0
30. Solve the differential equation
d 2
2 1D ony=—2 |x|#1
(x )dx+ Xy x2_1,\x\¢

31. Find the particular solution of the
differential equation Z% =1+x+y+xy, given that
y=0whenx =1

32. Solve the differential equation

d .
d—y+ycotx =2cosx, given that y = 0 when x = g
x

33. If y(x) is a solution of the differential

M]& =—cosx and y(0) =1,
1+y

equation
( dx

T
then find the value of y(a)

34. Find the particular solution of the following
differential equation x Z—y— y+xsin (l) =0, given
that when x = 2,y = m. * *

35. Show that the differential equation
dy__ ¥
dx _xy—x

3 is homogeneous and also solve it.

39. Find the particular solution of the
differential equation (x — y) Z—y:x+2y, given
X

that whenx =1,y = 0.

40. Prove that x?2 — y? = C(x> + y?)? is the
general solution of the differential equation
(% — 3xy?)dx = (y® — 3x%) dy, where C is a
parameter.



OBJECTIVE TYPE QUESTIONS

1. (a):y=acosx+bsinx+ce™is a three parameter
family of curve, it is a third order differential equation.
2. (c) : The given equation can be rewritten as

y = Acos(x + C3) - Be*
where A=Cq+CpandB= C4ec5
So, there are three independent variables, (A, B, Cy).
Hence, the differential equation is of order 3.
3. (a) : Theequation of the family of circles of radius ais
(x - )2 + (y - k)* = a* which is a two parameter family
of curve. So, its differential equation is of order two.

4. (c) : The general form of the equation of parabola
whose symmetry is along x-axis is given by x = ay* + b,
which is the solution of the differential equation of all
such type of parabolas which contains two arbitrary
constants. So, the order of the differential equation is 2.

2
5. (d): We have, y 1+(%) =c

2 ayY|_ 2 2ody ¥ o o
=y 1+(ﬂ) =c :y(a) +y“=c

Clearly, it is a differential equation of degree 2.

6. (d): The given differential equation can be written
as

3 2
REIEE
1+ 5= =—
dx dx?
Clearly, order and degree of given differential equation

are 2, 2 respectively.
7. (c) : We have, y = Ae** + Be >
Differentiating w.r.t. x, we get
¥y = 3Ae>* - 3Be
Again differentiating w.r.t. x, we get
Y, = 9Ae> + 9Be™ = 9(Ae® + BeY) = 9y
= Y-9=0
8. (c) : Given relation is y = % +B
Differentiating w.r.t. x, we get
A

y1=“x7 =2y =-A
Again differentiating w.r.t. x, we get
Py, +y2x=0 = xy, +2y; =0
9. (c) : Given xy = Ae®™ + Be™ ..(d)
Differentiating (i) w.r.t. x, we get

y+ x% =a (Ae™ - Be™)

Differentiating again w.r.t. x, we get

+x——+ = = a*(Ae™ + Be™)

Py dy
2 )

(Using (i)
10. (d): We have, y =ae™ = Iny =Ina + bx
Differentiating w.r.t. x, we get % y=b

Again differentiating w.r.t. x, we get
” 1 ,
Ly =0
vy y
11. (b): We havey =17¢* + ae™ = y =17¢* - ae™

X

= yy' =)

= y'=17e"+ae "= y’'=y = y"-y=0

12. (a) : The parametric form of the given equation is
x=ty= 2.

The equation of any tangent at ¢ is 2xt = y + >

On differentiating, we get 2t =y,

On putting this value in the above equation, we get

2
xy1=y+(y71) = 4y =dy+yi

The order of this equation is 1.
13. (b): Giveny = (A + B) cos (x + C) + De*
This can be rewritten as,

y=kcos (x + C) + De*
Now order of a differential is same as the number of
arbitrary unknowns present in the solution.
Hence, order of the given differential equation is 3.
14. (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 curve. So, the order of
differential equation is one.

2/3 2

2 2 3

15. (a): Lg =3ﬂ—4:> d% :(3ﬂ_ )
dx dx dx dx

Degree of the differential equation is 2.

2 2
16. (a) : Given, dy = XAy +l
dx 2xy
2xydy = (¥ + 7 + 1)dx = 2xydy - y2dx = (¢ + 1)dx

xd(y?) - yPdx = (x> + 1)dx

L, wdA)-ydy (1), d(yz):d(x_l)
x2 x2 X X

=
=

Integrating both sides, we get

2
%—x—;+c
2 2
= P=x*-1+Cxr = yzz(x+%) _1_%

Clearly, it represents a hyperbola.



17. (b): Given equation can be rewritten as

(e" =e™) _dx—dy
(ex +e) dx +dy

N R[N~

Applying componendo and dividendo, we get
—X
ij% = dy=¢Fix = 2=~ +C
Toe (Integrating both sides)
= 2y =Ce*-1
2
. dy  6x

18. (b) : We have, E = W
= J.(2y +cosy) dy = J6x2dx +C
= yP+siny=2+C

yl)=n =C=n*-2

Solution is y* + sin y = 2% + 1 - 2
= y?+siny =2x> + C, where C=n> - 2

19. (a): Given, x% 1-y)+2y=0

= (LTy)dy+2 dx

x_

1 dx
0:>?dy—dy+27—0
On integrating, we get
= Iny-y+2lnx=C :>1n(yx2)=C+y
20. (c) : We have, _ydy =dx

1- y2
On integration, we get —\/[1-y“ =x+¢
= 1-y*=@x+c)’=(x+o)?+y?=1
which is a circle of radius 1 and centre on the x-axis.

dy _
ﬁ—dx
= Iny+1l)=x+C
Now,y (0)=1=C=In2

21. (¢): ¥y =y+l=

(Integrating both sides)

. ln(yTH)zx:y+1:2€x = y=2"-1

So,y(In2)=2"2-1=4-1=3.

22. (b): Given differential equation is
x(1 + y?)dx + y(1 + x2)dy = 0

x Y
= dx + dy =0
(1+x2j [1+y2Jy

On integrating, we get

%log(l+x2)+%log(l+y2)=k
= log(l+x)(1+y)=2k=(1+)1+y?)=e*=C
23. (a) : We have Z—Z =y sin 2x

cos2x
2

= i;/=sin2xdx =logy= - +c

Sincey(0)=1 = x=0,y=1 = c=1/2
2 sin’x

Now, lo =11—cos2x = logy=sin“x = y=-¢
&Y= 35 gy Y

2
24. (a): % = x—z = yzdy = x2dx

3

3
= Jyzdy:_[xzdx+C:>%:%+C

= x3—y3=—3C:c(say).
dx dy

d
25. (C) H TZ:%:}?:?

= log x =logy +logc = x:yc:>y=Ex:>y=kx.

26. (d): Itis a homogeneous equation.

. 3 dy  xdv
Substitute y = vx = - T

Now, given equation becomes

xdv d
I TP =lro=do= 73(

On integrating both sides, we get
Y

ZJ=11’1X+C:>; =lnx+c¢

y1)=1=x=1Ly=1=c=1 .

2 l 1
27. (a): d—g+(%)4 +x5=0
dx X

Clearly, order of given differential equation is 2 and
degree is not defined.

y=x+xlnux

28. (o): % —y=x*-3x
4
- Ay y_x -5 :ﬂ—l-y=x3—3
dx «x x dx «x
1
—| —dx
ILF.=¢e J.x * =e—logx=e]og(x)"] =x—1 — 1
X

dy y+1 dy dx
29. (b): axx-1 y+1 Tx-1
On integrating both sides, we get
log(y +1) +logc=log(x-1) = (y+1)c=(x-1)
Now, y(1)=2 = 3c=0 = c=0
x-1=0 =x=1
Hence, only one solution exists.

2
30. (b): (a) (%) +x=y2;0rder=1

2
(b) (g)[”]+y =sinx ; order =2

dx?
2
3 2
(©) dg+[d]2/] +y=0;o0rder=3
dx dx
dy_.2. -
(d) =Y ;order=1

31. (b): % + y tanx - secx = 0

LE. = eftanx dx — elog SeCY = gacy



dy 1+y2 dy dx
32. (b): 7, = =
®): ax 1+x2 1+y2 1+x

On integrating both sides, we get

2

tan'ly =tanlx+c = tan’ly ~tan"x = ¢

afy-x ) _ y—x
= tan (1+xy) C:>1+xy

= y-x=k(1+uxy)

= tanc = k(say)

33. (b): %W:“?y

dy 1y _dy oy _1
= dx+y_x+x = E+y—;_;
= ﬂ+(1—1)y=1

dx x x

| (1—7) dx . )
ILF.= e x =" I8 _ x -logy _ ,x elog(x)-l

34. (a):xd—y +ty=¢€*

dx
dy 1 ex
XYY
Itisa Imear differential equation with
— J x _ Jogx _
LF.=e% =¢%'=x

e
Now, solution is y-x = _[? sxdx+k

ex
= yx=e+k = y=7+;

35. (b):y=Ax+B?
Differentiating w.r.t. x, we get Z—Z =A

2
Again differentiating w.r.t. x, we get Z—g =0
x

which is a differential equation of order 2.

36. (c) : cosx % +ysinx =1

dy sinx 1 dy
= 24 Ly = = = + tanx - y = secx
dx T cosx 7 cosx dx Y

LE = e]tanxdx _ elog(secx) = secx

37. (d): Y _y= 1:%=1+y:>—y = dx

On mtegratmg, we get

log(l+y)=x+c

Now, y(0) =1=log2 =c¢
log(1 +y) = x + log2

= —1;)} =f=1+ty=2" = y=2¢-1

d d x 1
c(1-Y = Y9 _ cy=
38. (¢): (1 x)dx xy=1= dx 1.2 y .
G2 g g
LF.=¢ 1% =%l

1 2 1
—log(1-x 2
= o287 _ logli-x)? —\[]_ 42

39. (d) : Given, at any time ¢ the thermometer reading
be T°F and the outside temperature be S°F. Then, by
Newton’s law of cooling, we have

aTr ar

E«(T—s) 5= AT -95)

40. (d) : Since, after 5 minutes, thermometer reads
60°F

Value of T(5) = 60°F
41. (a): Clearly from given information, value of T(10)
is 50°F.

42,

T
) S =MT=$)
T

Fog=hdt = J.T—dT——xfdt
= log(T-8)=-At+c
43. (c):Since, att =0, T = 80°F
log(80-8)=0+c = c=1og(80 - S)

44. (b) : Here, P denotes the principal at any time ¢
and the rate of interest be r% per annum compounded
continuously, then according to the law given in the

=

problem, we get dp _ Pr

At~ 100
45 ( )W h dj-ﬁ
. a): € have, dt —100

:>d—P —dt

jldp = fa
P 100 P

100
= 1 P——+C (1
08P=150 )
Att=0,P= P,
C=log P,

rt
So, logP = oo+ log Py

P rt
— === (2
= log(PO) 100 )]

46. (c): We have, r=5, Py =% 100 and P = 2P, = ¥ 200
Substituting these values in (2), we get
5

lng = mt
= t=20log,2=20x0.6931 years = 13.862 years
47. (d) : We have,
P, =% 100, P=2P; =X 200 and t = 10 years
Substituting these values in (2), we get

107

10g2=1— =r

00 =101log 2 =10 x 0.6931 = 6.931 %



48. (a): We have
P, =%1000, r=5and t =10
Substituting these values in (2), we get

P\ 5x10 P\ P s
log (1000)‘ 00 1Og(looo )‘ 05= 000 =¢

= P=1000 x 1.648 = ¥ 1648

49. (d): Since, maximum number of students in hostel
is 1000.

Maximum value of n(t) is 1000.

50. (a): Clearly, according to given information,

dn =An(1000 - ), where A is constant of proportionality.

dr

51. (b): Since, 50 students are infected after 4 days.
" n(4) = 50.

52. dn

(c): We have, T An(100 — 1)

dn
= J'm = XJ'dt

- L ( ! +1)dn=xjdt
1000°\1000-n n

= L [log(looo—n) +logn:|: At+c
1000 -1

= Llog( n
1000 1000 -n

53. (a): When, t=0,n=1

This condition is satisfied by option (a) only.

54. (b): Letx* +y? +2gx +2fy +c=0

Here, in this equation, there are three constants.
Order =3

Reason is also correct.

):kt+c

55. (d): v y=(c,e?+ cye4) e’ =ce” ...(d)
Ay _ et = 4y _ y (Using (i))
dx dx
Order is 1.

56. (b): "+ y=asinx+bcosx ..(d)

Yy =acosx-bsinx

’

= y’'=-asinx-bcosx=-y [Using (i)]

= y'+y=0

57. (a): Letc; + ¢, + c;e™ = A (constant)

Then, y = Ax (D)
dy dy vy L
<~ = A — =L

= dx T dx x [Using(®]

d
= xd—i =Yy
2 e

d
58. (b): ?Z+§y:7

jgdx log x2
IF =X = e2logx = ¢ g = X2

= Assertion is correct.

dy dy
(xz y) = xz a + ny = x(xa+2y)

= Reason is correct.

|
59. (a): d—y+(;+cotx+l) ==
dx |\ sinx x x

Now. -
OWr iy

1 1 X .
LF.= expj(ﬁ+cotx+;)dx =expIn (xtanzsmx)
x X x
= = in=cos= = x(1 - cos x
xtan3 ><251n2cos2 ( )

Solution is, yx(1 - cos x) = jl-x(l —cosx)dx
x

T 2
| = . =0
y(z) 1 p = C

=x-sinx+c

_ X —sinx
Y x(1—cosx)
3
x 2 2
x—|x——.. x x
O
Yy 2 2 2
1-[1-% x—(l—x—+ )
x = > T
1
ASX—)O,yﬁg
60. (c) %Z—y+%—x3
yrexy
Put - =z = —%dy=dz
y Y
dZ _ 3
I - 2xz = -2x7,

which is a linear differential equation with I.F. = e
2 2
Solution, ze™ = —[e™* 2x’dx
2 2 2
= ze¥ =(2+1)e¥ +C = z=x2+1+C

%—x2+1+Cex2
y
y(0)=1=C=0
2. 1 -
y=S—=y=
x“+1

==
x*+1 V2
SUBJECTIVE TYPE QUESTIONS

1. The given differential equation is

4
2 2
de:l“(dy”
dx? dx

Its order is 2 and degree is 1.

2. Order = 2, Degree = 2.

Required Sum=2+2=4

3. Degree of the given differential equation is 2.
4. A dv A

v=—+B = —=-— = ﬁ—ﬁ
r dr 2 ar? P

7X2



o do_2  d% 2o
2 dr o a2 v dr
2
= "o + 2dv_ 0 is the required differential equation.
er r dr

5. Here,y =mx ()
Differentiating (i) w.r.t. x, we get
d
& m )

dx
Eliminating m from (i) and (ii), we get
y=x Z—Z N le_y 0, is the required differential

equation.

2 dx
6. (c):Wehave, (y+3x )d— =x

Yy
2
= y+3x =d—y = ﬂ—zzfix
x dx dx x

This is a linear differential equation.

dx =
LF. = e_I x = plogx _ log() ™ _

S| =

-2
7. We have, (e \/;_y)dle
Voo Jx)dy
-2

dy _e
or —+—

NCEARNE
——=dx
LF. = eI‘/; = 2Vx

8. The given differential equation is

(1+22)+ +(2xy — cotx)d =0

dy
= (1+x2)%+2xy—cotx=0
dy 2x _ cotx
dx 1+x2 1+x?
2x

——dy 2
- IF.=e¢ 1422 7 = el08(1+%) = 1 4+ 42,

9. We have, dy _ 27y
dx

dy_1 g i
poia y:>2dy—dx (i)
Integrating both sides of (i), we get
2Y

=x+C Y =
log2 x = 27=(C +x)log2

Taking log on both sides to the base 2, we get
log, 2¥ =log, [(C + x) log2]

= y=log, [(C +x)log2],

which is the required solution.

10. We have, L e = e¥ dy =x3dx
dx EZy X4
On integrating, we get —~ ="~ +C
= 2e¥=x*+C, where C=4C"
11. We have y = e*(a + bx) (i)
On differentiating (i) w.r.t. x, we get
?:2629‘(01+bx)+b62x =2y+be2x (i)
x

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

2
Y oW oy :2dl+2(dl—2y)
dx?  dx dx dx

dy
=4—=-4
dx Y

Hence, the required differential equation is

Ly 4 gy 0,

[Using (ii)]

dx? dx
12. We have,y = a e®**? ..(d)
Differentiating (i) w.r.t. x, we get
ay _ s g s _ 1Ay ...(ii)
dx ab dx
Differentiating (ii) w.r.t. x, we get
b.ebx+5 1 d y ehx+5 — Ldi}/ ...(iii)
ab dx” ab® dx*
From (ii) & (iii), we have
ldl 1 dzy dzJ_bdl ...(IV)
abdx  ab® dx’ dx?  dx
From ) and ), we have, 124
rom (i) and (ii), we have, ) dx = (V)

. clzy 1(dy o
From (iv) and (v), we get —< ==| £ | which is the
dx?  y\dx
required differential equation.

d
13. We have, % +y =cosx - sinx, which is a linear

differential equation of the form

d
y+Py Q, where P=1, € = cos x - sinx
LF. = el = ¢
The solution of the given differential equation is
ye* = Jex(cosx —sinx)dx+C
= ye’ =¢" cosx+J'ex sinx—Je" sinx+C
= ye*=e%cosx+C = y=cosx +Ce™

14, xe¥/*dy = (ye!/* +x2)dx

dy 'y «x
—~ =< 4
de  x y/x
Putting EARYIEN y=xt = Q:Hxﬂ
x dx dx



(i) becomes, t+ x% =t+—

X et
dt 4 dt _
x—=x¢ ' = —=
dx dx

=¢! = dx =eldt
Integrating both sides, we get

x=e+C = x=e"*+C

=

15. We have, Z—y =1+x2+ y2 + x2y2
x

%—1+x2+y2(1+x2) =(1+x?%) (1+3?
X

= dy2 =(1+x2)dx
1+y 3
Integrating both sides, we get tanly=x +?+C
whenx=0,y=1
tan'1=0+0+C = czg

— 1 b
tan™! y=x+5x3 +Z is the required solution.

16. We have, (1 - y?)(1 + log x) dx + 2xy dy =0
= (1-y%( +logx)dx=-2xydy

(1+logx)dx:_ ZyZdy
X 1—y

On integrating both sides, we get

2
7(1+1(;gx) :log|1—y2 |+ C
Whenx =1,y =0

(1+logl)2

2

(1+logx)2

=log(1)+C = C=%

1
=log|1-y?|+=
og|l-y~| 5

= (1 +logx)?>=2log |1-y>?| +1is the required
particular solution.
17. We have, d—y = M
dx siny+ycosy
= (siny +y cosy)dy = x(2 logx + 1)dx
On integrating both sides, we get

- cosy +y siny - (- cosy)

x? x?

2
=2 logxxx——jlx—dx +—+C
2 Jx 2 2

2 X2 x2
= ysiny = x“logx——+—+C
2 2
= ysiny =x?logx + C
4

Whenx =1,y = 3

T.W T
© —sin—=1-log(1)+C = —=C
5 SN og(1)+C = 5

y siny = x? logx + m/2 is the required particular
solution.

18. We have, x(1 + y?) dx - y(1 +x*) dy = 0

x ¥
= dx— dy=0
1+x2 1+y2 Y
= 2x2dx: Zyzdy
I+x 1+y

Integrating both sides, we get
log(1 + y?) = log(1+ x?) + log C
= 1+y2=C(1+x2)
Whenx =0,y =1
1+1=C1+0)=C=2
1 + y% = 2(1 + x?) is the required particular
solution.

19. We have, xy%:(x+2) (y+2)
X
= ﬂ:(g)dx
(y+2) X

= dy—idyzdx+gdx
(y+2) x

Integrating both sides, we get

y -2log(y +2) =x +2logx +C

whenx=1,y=-1

So,-1-2log (-1+2)=1+2log1+C

= (C=-1-1=-2

So, we have y - 2log(y + 2) =x + 2log x - 2

= y-x+2=2og (x(y +2).

20. We have, (x+1)2—y=26_y—1 (i)
X
Y
-y _ax e W
2¢7Y -1 x+1 2_¢Y x+1

Integrating both sides, we get
-log (2-e”) =log(x+1)+C (i)
Whenx =0,y =0

-log(2-1)=log(0+1)+C = C=0

(ii) becomes
-log (2-¢€”) =log (x +1)
= logx+1)+log(2-€")=0
= log[x+1)(2-e)]=0
= (x+1)(2-¢”)=1is therequired particular solution.
21. We have (x + @) + (y — a)? = a? .4
which has only one arbitrary constant a.
Differentiating (i) w.r.t. x, we get
Xty
=

Substituting value of a from (ii) in (i), we get

2(x+a)+2(y—u)§—y=0 = a .. (i)
X



’ 2 ’ 2 7 2
wd VY [y XYY (XYY
y -1 y -1 y -1

=[x -1) +x+yyP+ [y - 1) -x -y = (x +yy)?
= @+y)2 )+ @ +y)*=(x+yy)?

dy Y dy Y
= (x+y)? (l) +1 :(x+yl) , is the required
dx dx
differential equation.
22. We have x? = 4ay, where @ is the constant.  ...(i)

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

2x
2x =4ay, = —=4a
n

Substituting the value of 4a from (ii) in (i), we get

...(i)

x2 =2—xy =>x2y1 -2xy=0 = xy; -2y=0
Y1
= x%— 2y =0, is the required differential equation.

23. We have, xe*dy = (x> + 2ye*)dx

dy _ X3+ 2ye*
dx xe* dx x

oW 2, 20 (i)

This is a linear D.E. of the form Z—y+ Py=Q
x
2d
IE = E_J; X =e—210gx zelogx_z zi

x2

So, the solution of (i) is
1 1 2 —x
= | x%e T dx
LA | 2
= lz:—e"‘+c = y=-x% ¥+ Cx?
x

which is the required solution.
24. We have, xd—y =y —xtan(z)
dx x

= d—y =4 tan(z),
dx x x
which is a homogeneous differential equation.
Now, puty =vx = d—y=v+x@
dx dx
dv
v+x—=v-tanv
dx

dv_di

dv
= x—=—tanv = =
dx tanv x

d
= cotv dv+—x=0
x

Integrating both sides,we get
log|sin v| + log x = log C

= xsinv=C = xSin(z)zc
x

Whenx=1,y=E

4
Lsin[E)ec = 0= =
'Slnz— = _\/E

. (y 1 . . . .
So, xsin| = |=—= is the required particular solution.
(X) V2 1 P

25. We have, x%—y: \Jx? +y2
x
2
1+(1) ()
x

This is a homogeneous differential equation.

y_y,
dx x

Puty =uvx =

(i) becomes

v+x;l—0=v+ 1+02 :x?=\/1+v2

X be
N @_ dv N di_j dv
X 1+02 x 1+02

=  logx+logCy =Iog|v+\/1+v2 |

2
z+«/1+y—2
X X
= 10gC1x=10g|y+\/x2+y2 | -logx
= iCle:y+\/x2+y2
= Cx? =y+«/x2 +y2
Whenx=1,y=0

C=0+vJ1+0=>C=1
Required particular solution is x?= y+ Jx2 +y2.
26. We have (1+xz)§—y+2xy=4x2
X
dy  2x 4x?
T 2V
dx  1+x I+x

This is a linear differential equation of the form

= logx+logC; =log

[where C = +C|]

dy 2x 4x?
—~ 4+ Py=Q where P= and Q=
dx / 1+x2 1+x2
2x
——d
- I.F.:ejpdx —¢ 1+ i

2
=elog(l+x)=1+x2

Hence, the required solution is

y(1+x%) = (1+x%)dx+C

45>
1+x2

= y(1+x2):4jx2dx+C



3
= y(1+x2)=%+c

Given that y(0) =0
01+0)=0+C=C=0

3

4
Thus, y= % is the required solution.
3(1+x7)

27. We have, d—y =
dx x2 +y2

This is a homogeneous differential equation

Puty =uvx = d—=v+x—
dx

dx
v+x@— xox
dx  x% +0%x?
= v+x@— 5 dl: v
dx 1+v dx 1+z}2
o —0° dx 1+02
= x—= 5 —=- 5 |
dx 1+v X v

Integrating both sides, we get

J'd%: —Jv_de—j%dv

1
= logx=——logv+C
& 202 &
x2
= logx=—75-logy+logx+C
2y

2
= logy=—=+C
BY=,.
Whenx =0,y=1 = log1l=0+C = C=0

2

2 2

. .. X
Particular solution is log y = 2—2 Sy= o2

28. The given differential equation is,

e“tany dx + (2 - e*) sec’y dy =0

= (2-eYsec?y dy = -e*tany dx
sec?y dy = —e*

tany 2 ¢

dx

Integrating both sides, we get

2 X
J sec ydyzj‘ e dx
tany 2—¢"

= logtany =log(2 -e*) + C
When x=0,y=§
. logtangzlog(Z—eO)+C

= 0=logl+C=C=0

Particular solution is log tan y = log (2 - e¥)
ie,e¥+tany-2=0

29. We have, y>dx + (x> -xy +y?) dy =0
I
2 2
dx  x*—xy+y

This is a homogeneous differential equation.

dy dv
w Puty=uvx = —=v+x—, we get
dx dx
vrx 2 G
dx  x? —ox? +v%x?
2
- dv -0

do -2
= — = 2—1)
dx 1-v+v
do  —v-0° 1-v+02 1
- y—= 5 = 5 dv=——dx
dx 1-v+v v(1+v7) x

Integrating both sides, we get

2
J 1+02 dv—J. v 7 dv:—J‘ldx
v(1+v%) v(1+v%) X

1 1 1
= J.;dv—J.1+vsz=—I;dx
= log |v| - tan™'v = -log |x| +log C
vx

= log ‘E

1
- vx
=tan"lv = | =etn v

-1
= |y| = Ce™ 0/9 is the required solution.

30. We have, (x* - 1)Z—y +2xy = |x|£1
X

x?-1
dl_,_ 2xy 2

—1 =
dx  x?-1 (x2 —1)2

This is a linear differential equation of the form,
2x 2

and Q=—5——
21 (x*-1)?

dl+Py:Q, where p=
dx
2x
7[1"
o LF.=el P eI 200 = elOg(x2_1) =x*-1

Hence, solution of the differential equation is given by

2 —
y(x2 -1)= Jli(zfzc - 1)12) dx

dx
= y@*-1)=2
v =D =2[
=y -1)=2x1log 2+
Y =)= log Tt
2 x—1
= y@x°-1)=log +C

x+1



31. We have, dy=1+x+y+xy
dx
dy -
= d—=(1+x)+(1+x)y =(1+x) (1+y)
X

o (1+x)dx
1+y
Integrating both sides, we get
Jd—y =J(1+x)dx+C
1+y

2
= 10g(1+y)=x+x7+c

Whenx =1,y =0

. log1=1+1+C :>C=—E
2 2
The particular solution is
2
x° 3
log(1+y)=x+—-—.
g(l+y)=x+"—

32. We have, Z—y +ycotx=2cosx
X

This is a linear differential equation of the form

%+Py=Q,whereP=cotx,Q =2c0s X
X

LF. = ¢ X & _ logisinx] =|sinx]|
y|sinx| = flsinx|(2cosx)dx
= y|sinx|=_[sin2xdx
= y(sinx)z—%cos2x+c

When x=—, y=0

N

O(SinE) = —1c052(5)+ C=C= L
2 2 2 2

1 1
" ( 1 )—_7 —_—
ylsmx)= cos2x

i.e., 2y sinx + cos 2x + 1 = 0 is the required solution.

33. We have, 2+sinx d—y =—Cosx
1+y Jdx
dy _ cosx

1+y__2+sinx

Integrating both sides, we get
log(y + 1) = -log|2 + sinx | + log C

= 10g(y+1):10g(2+5inx)
C . _
:>y+1_2+sinx = (y+1) (2+sinx)=C

Given:y(0)=1=x=0,y=1
1+1)(2+sin0)=C = C=4

(y+1)(2+sinx)=4

4
= y= -1
y 2+sinx @
Put x=Zin (i), y(E)zi_lzl.
2 2) 2+1 3

34. We have xd—y—y+xsin(1)= 0
dx X

= @—z+sin(z)=0
X X

dx
This is a linear homogeneous differential equation.
d
Puty =uvx = Y :v~1+x@
x dx

dv .
v+x——-v+sinv=0
dx

dv . dx
= xd—-rsmvzo = cosec vdv+—=0
X x

Integrating both sides, we get
log |cosec v - cotv| +logx =log C
= X (cosecv - cotv) =C

= (ol

whenx=2,y=mn

. 2[cosec£— cotﬁ] =C=C=2
2 2

= x[cosec(y)— cot(y):' =2 is the required particular
x x

solution.
d 2 2.2
35. We have, &Y 7= / /2x 5 . (i)
dx  xy-x" (xy—-x7)/x
dy_ y2 /52
dx %_1
= It is a homogeneous differential equation
Puty =vax = W _g.142%
x dx
(i) becomes
do _ v? o o? dv v
VX —=—— DX ——=—— VDX ——=——
dx v-1 dx v-1 dx v-1
= Z}—_]‘dv:d—x =>(1—1)dv:ﬂ
v x v x

Integrating both sides, we get
v-logv=logx+C = v=Ilogvx+C
LA logy+C

x

= y=x(logy + C) is the required solution.

=

36. We have, (x—y)Z—yzx+2y
dy _x+2y x
dx  x-y



yV+ dv

Puty=Vx =
dx dx

dy

Putting T =V+ xd—v in (i),
X

t
o we ge

AV x+2Vx av._1+2V
V4+x—= =>V+x—
dx x-Vx dx  1-V

LAV _1+2v AV _1+2V-V+V?
e T e W
1-V
IV2+V+1
2-2V
jV2+V+1
3-(2V+1)
IV2+V+1

1
dv=|-d
Lo
dV =2log|x|+c

dV =2log|x|+c

2V +1 )
= - delo x|“+c¢
JV2+V+1 J glxl

2dV—log|V2+V+1|

=log |x2| +¢

—_

V+=
3 -1 2 =1 2 (V2
= —tan"}|—=2 [=log |x* (V" + V+1)| +c
\/5) V3
(7? 2
= 2\/§tan_1(2‘\//§1

):log|x2(V2 +V+1)|+c
...(ii)
Substituting V = ¥ in (ii), we get
x

1(2y+x
23 tan 1(L)=10 X
Sx )08

= 23tan"! (Z\y/—%)= log(y? +xy +x7)+c

Now, aty =0 and x =1, we have

23 tan™? (%): log|1|+c

= c—2\/— n:%

T
Substituting ¢ =— in (iii), we get
g 5 (iii) &

1(2y+x b4
243 tan 1(‘1/7)=10 2 pxy+at | +—
Vo )BT

= 6tan” 1(2\/_?) x/_log X +xy+y )

37. We have, (tan"'x - y)dx = (1 + x%)dy

dy, 1

dx  1+x? E

_ tan”! x

1+x2

dy _ tanflx—y
dx 1+x2

This is a linear differential equation of the form
tan ! x
2

2

dy 1
—~+Py=Q, where P= and Q=
dx y=Q 1+x Q 1+x

1
o™ -1
LF. = ¢ 1+x®  —pfan ¥

Solution is given by
J- tan tan™ x dx+C
1+x2

-1 -1
N yetan X _tan Tty o 1x_etar1

_1x

1
*1C

y=tantx -1+ Ce
Now, putting x = 0,y = 1 in (i), we get
T=tan10-1+Ce™ 0= =2

So, required particular solution is
y=tanlx-1+2e"tan ¥

38. We have, '1+x2+y2+x2y2+xy%=
x
dy_ 0+
dx Y
J1+ 22
j Y dy:—f 2x xdx
\/1+y2 X

1, 2 2
- EIJlj;2dy:_Iv;—1dv

[putting 1 + x* = v?>= 2xdx = 2vdv]

= ‘/1+y2 =—J[1+v21_1]dv
J___5 1, |v-1
= 1+y =—v—§logv+1

= \/1+y +~/1+x +,10 \/7“1:;1

39. We have, (x—y)% = x 12y
dy _x+2y dx

+C

=C

=
dx  x-y

This is a linear homogeneous differential equation.

. Puty=uvx = d—y—v 1+x@
dx dx

(i) becomes

dv _ x+2vx  1+20v
v+x— =

dx  x-—ox 1-v

dv 1+20_ _1+v+v2

dx 1-v 1-v

1—

:A———ﬂiwzéf

1+v+v X



Integrating both sides, we get

Lopsn+2

22 2dv:logx+C
v +ou+1l

2 vz+v+1 2 2 2
(oo (%)

=logx +C

L[ 20el 35

= —llog(v2 +0+1)

S
2 J3/2

1
n_1|:j/)_/2 ] logx+C

+y+1J+\/—tan (

2

= —log[y ) logx+C

The general solution is

2
10gx+C—10g(y +y+1j
X X

+\3tan? [(Zx—y+1)/ \/§:| (i)

Puttingx =1,y = 01in (i), we get

T
0+ c:-llog(o+o+1)+\/§tan—1(i = C=—p

&) =5
10gx+2\/_——7 log(y +xy+x ) logx ]

++/3tan” (xj_iy)

2
———710 24y + +\/—tan71(x+7y)
MR NER

40. We have, (x° - 3xy?)dx = (y° - 3x%)dy

dy _x°—3xy? (i)
dx y3 - 3x2y

Put,y=vx = d—y—v+x@
dx dx

(i) becomes

dv 1—302
v+x—=

dx 330
do 1-30%—v*+302 dv 1-o*
e T =
dx v° =30 dx  o(v° -3)

v =3)dv _dx

1-0* x
(v —3v)dv dx (i
J 1+v j7 W
3
Now, let — 2. —0__AvtB CotD .. (i)

1-vH)(1+0%) 1-0* 1+0°

= v®-3v=(Av + B)(1 +v?% + (Cv + D)(1 - v?)
Comparing coeff. of like powers, we get
A-C=1,A+C=-3,B-D=0andB+D=0
Solving these equations, we get A = -1, B = 0,
C=-2D=0 ..(iv)

From (ii), (iii) and (iv), we have
P P

= %log(l— vz)—log(1+ v?) =logx+logCy

1+z;

[ 2 x2_ 2

= 1702=C1x = x(2y2)=C1x
1+o x“+y

N xz—y2=C§(x2+y2)2

ie,x*-y>=C@x*+y%)* (where C7=C)
which is the required solution.

Hence Proved.



