Chapter - 9 DIFFERENTIAL EQUATIONS

STUD\’ NOTES

) Dlﬂ‘erentlal Equatlon A relatlonshlp between an independent varlable say x, dependent varlable say y, and its
derivatives Q, @, etc., is called a differential equation, e.g. &y + 3y = sinx 3d2— Fx & = 3y = 0, ete.
dx dx2 2 ? 2 dx 3 dx2 dx
e Order and Degree : The order of a differential equation is the order of the highest derivative present in the given
differential equation. And the degree of a differential equation is the highest power of the highest order derivative
in the differential equation . For example, the differential equation.

3 2 4
dy d7y [Q] =0, has order 3 and degree 1.

5} (et
(ii) d_g -{d_y] +y4 =0, has order 2 and degree 3.
X X L

® Solution of a differential equation :
(i) Solving a differential equation means finding an equivalent relationship between the independent and
dependent variables by eliminating the derivatives.
(i1) General solution of a differential equation is the solution which contains as many arbitrary constants as the
order of the differential equation.

(ii1) Particular solution of a differential equation is obtained by substituting the given values of the arbitrary
constants in the general solution of the differential equation.

® Solution of a Differential Equation :

dy _
T
x alone and g(y) is a function of y alone can be written in the form 4 Six)dx.

g()
The solution is obtained by integrating both sides, i.e., i =| f(x)dx.
g(y)

(i) Variable Separable Type : The differential equation of the form fix)- g(y) where f(x) is a function of

(i) Homogeneous Type : A differential equation in x and y is called homogeneous if it is not possible

: = d :
to separate the variables. To solve homogeneous equation in the form E% = f(x, ) substitute y = wx;
dy . dv
i T = which is separable in v and x and in the end, replace v by "

® First order Linear Differential Equations :

(1) Ey + Py = Q, where P and Q are functions of x or constants.
First we find LF. = &P (Integrating factor)

*. The solution is given by y x LF. = _[(Q XORE Y dy £ C



o :
(11) a’_; + Px = Q, where P and Q are functions of y or constants.
First we find LF. = ¢/P% (Integrating factor)

. The solution is given by x x LF. = [(Q x LE) dy + C.

| QUESTION BANK .

MULTIPLE CHOICE QUESTIONS

2 =3 2
1. The degree of the differential equation EierJrSS[—ci}—) = x? log[QJ is :

dx2 dx 2
(a) 1 (b) 2 (€)-3 ; (d) not defined
3734 2 U5
2. The order and the degree of the differential equation : [1—[%) } =|:—;} is :
dx
(@ (2,4 (®) 2,5 e g (d) 2, 15)
3. The order of the differential equation of all circles of given radius a is : .
(a) 1 (b) 2 (¢) 3 (d) 4
: ; : sEnap dx !
4. Solution of the differential equation —J—}— ik = 0 is
G =0 (b)Jl}+%=C | e s T e
5. Integrating factor of the differential equation % + i = 8% is :
1 1
fay = (b) x (c) logx @ 2
6. Which of the following is a homogeneous equation ?
Ay TR
@) = S (b) (x + )y = (v~ yad)dx
2
(©) G+ )y = (r = y)dx = 0 (@ (@)dx + e‘ff{l _%] dy =0
7. The solution of the differential equation x% £ 2= 2 g
»+C X = A
@y =% O y=F+C @y et @y="13
8. Solution of differential equation xdy — ydx = 0 represents :
(a) a rectangular hyperbola (b) parabola whose vertex is at origin
(c) straight line passing through origin (d) a circle whose centre is at origin

9. Family y = Ax + A? of curves will correspond to a differential equation of order :

(a) 3 (b) 2 eyl (d) not defined
10. The radius of a circle is increasing at the rate of 1.4 cm/s. The rate of increasing of its circumference is :
(a) 1.4m cm/s (b) 2.8m m/s ‘ (c) 3.6m m/s (d) 2.8m cm/s
11. The solution of the differential equation 1+xj o s
1+y° dx
(a) tan! (—f} =C (b) y* + 22 =C(y — x) (€) y—x=A(l +xp) (d) tan(x + y) +1*=C
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; : £ : tan tanx
12. Solution of the differential equation ;) ax s
cos cos“y

dyv=0is:

(a) tanx-tany = C

13. The degree of the differential equation satisfying +/]1— x2 ++/1— - =X Eppi

(b) sec’x + sec?’y = C (c) tanx + tany = C

(a) 1 (b) 2 (c) 3
dy ax+h
14. The solution of = TR represents a parabola when
(alia=1.0="1 b= b =1 ©)a=0,b#0

tanx

(D= C

tany

d 4

dya=2 b=l

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

(a) First order and first degree
(c) First order and second degree

16. The solution of differential equation %‘— y tanx = — y? secx is :
(a) y! secx = tanx + C (®) y! cosx = tanx + C
(c) y! secx = cotx + C (d) y! tanx = secx + C

(b) Second order and second degree
(d) Second order and first degree

17. The degree of the differential equation of all tangent lines to the parabola y? = 4ax is :

(@1 ()2 ferd
18. If ydx + y?dy = xdy and y(1) = 1, then the particular solution of the equation is :
(@ xy=C ) # 2 =2y ©x+y* =2

19. The differential equation for which sin~!x + sin”'y = C is given by

(@ \fl—xzdx+\/l—y2dy=0

(©) V1-x2dy—1-y2dx=0

(d 4

x_
(d)y—C

®) V1—x2dy+\1- y2dr=0

(d) \/lwxzdx—\/l—yzdy=0

20. Order of the differential equation of the family of all concentric circles centered at (A, k) is :

(a) 1 (b) 2 (c) 3 (d) 4
3
[dzyJ
20 2 3
: ; : dy dx d
21. If m and n are the order and degree of the differential equation [ 2] +4 3 3 = x% -1, then
dx d dx
3%
dx3

(@ m=3andn=>5 b)ym=3andn=1 . (c)ym=3andn=3
22. The differential equation of all straight lines passing through the origin is :

dy

xX—

@ = |x2 ® 2 =y+x () 2 -2

23. The general solution of the differential equation log (%J =y i8N

(@) &+e=C (b) & + e¥=C © e*+e&=C
24, The solution of the equation dy = +y
dx x—y

(a) c(xz il yZ)i,’Z + gtan 1) —
(©) cla? ~ ) = emrlon

(b) c(x? + Y2 = gtan-liv)
(d) c(x — )12 = gtan )

dm=3andn=2

&y

(d) J’ = dxz

(de*te?=C



25,

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Equation of curve through point (1, 0) which satisfies the differential equation (1 + y?)dx — xydy = 0, is :

@) X2+ =1 () 2 -2 =1 ©) 22+ =1

(d) x2 + 2)2 =1

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 :
@ y=2+3x+1 b y=x-3x+1 ©y=x2+3x+1

@Dy=x*-3x+1

A function y = f{(x) has a second order derivatives f”(x) = 6(x — 1). If its graph passes through the point (2, 1)

and at that point the tangent to the graph is y = 3x — 5, then the function is :
@ e+ 1) {b) e = 1) (©) (x + 1)
Integrating factor of the differential equation (1 + x2) % + e‘aﬂ“lxy =2xis:
X

: = =1
(a) et (b) ™" ) e

The particular solution of the differential equation x2dy + y(x + y)dx = 0 is :
(whenx=1and y = 1)

(a) y + 2x = 30 (B + 2= Bty eoiial Ciie)Ray R
The solution of the equation Z_y = cos(x — y) is :
X

(@,y+cm(x_y]=:c: @)x+wmt(£:iq -C @)x+tm1(x_yj==c
2 2 2
dy

The general solution of x2 = =2is:
@ y=C+2 (®) y=C-2 (©) y = 2ex
What is the solution of % + 2y = 1 satisfying »(0) = 0 ?
@ y=12 b y =12 @) y =55
The general solution of the differential equation % + sin(x + y) = sin(x — y) is :
(a) log tany + sinx = C  (b) log tan % +sinx=C (c) tan % + log sinx = C
The solution of L tany = & secy satisfying (1) = 0, is :

dx
(a) tany = (x — 2)¢* logx (b) tany = (x — De*-x2  (c) siny = &¥(x — 13

What is the solution of % + 2y = 1 satisfying y(0) = 0?
loe s 1 ter™
BEYV= s LS isles ®)y ke

The solution of differential equation Zx% — y = 3 represents a faniily of.

@ (- 17
@i

(d) 2y + x = 3x%y

m)y+tm{x;y)c=c

@y=c-3
@y=1+¢

(d) log sec % + 3 sinx =C

(d) siny = e(x — 1)x?

15
@ y="—5"

(a) circles (b) straight lines (c) ellipses (d) parabola
2+ si d
If y(x) is a solution of [%%I;—x}i = —cosx and ¥(0) = 1, then the value of y{g) is :
1 3 1 |
@ 5 OF O OF
Integrating factor of (1 — xz)% —xy=11is:
1 1
@ V1-x? () 1-22 G i
-X
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47.

48.

49.

50.

Integrating factor of the differential equation + y tanx — secx = 0 is :

dx
sinx S rATET COSX
e ®) sinx © cosx (e
The solution of the differential equation Gyl i under the condition y = 1 when x = e is:
dr xlogx %
(@) 2y = logx s (b) y = log x fogz
(c) ylogx =logx + 1 (d) y=logx +e
da s -
The solution of the equation —= p xz =e“is:
1
(a él—le“z‘ (b)ze‘z"+cx+d (c)%e‘2x+cx2+d (d)Ze‘z"+c+d
If xdy = y(dx + ydy), y > 0 and y(1) = 1, then y(-3) is equal to :
(a) 1 (b) 3 (c) 5 (d) -1
Integrating factor of xd—; — = x5 :
1
(a) x (b) logx © 7 (d) —x
The number of solutions of %x}: - %}%, when (1) =2 is :
(a) none (b) one (c) two (d) infinite
dy

The differential equation y— + x = C represents :

dx

(a) Family of hyperbolas (b) Family of parabolas  (c) Family of ellipses (d) Family of circles

The order of differential equation whose general solution is given by y = (¢, + ¢,) cos(x + ¢;) — ¢, e* "5

Where ¢y, Cy, €3, ¢, and ¢ are arbitrary constants, is

(@) 2 (b) 4 (c) 3 (d) 5
9 3/2 5
; : : dy d’y :
The order and degree of the differential equation | x+ - =GE are respectively.
(@) 2,2 () 2,3 (© 21 @ 2,4

The order and degree of the differential equation of all straight lines in the xy-plane which are at constant distance

p from the origin are, respectively.
Cie | (b2, 1 Aek 22 {d). 12
The differential equation of the family of curves represented by the equation y = Ae’* + Be> is

—sl+15 =0 (b)ﬁ;mdy

( ) E =R 15y =0
(¢) 73 +8d—15y 0 (d)alx2 8dk15y 0
The differential equation for which Ax?> + By?> = 1 (A and B are arbitrary constants) is the general solution, is :
; " A
2 2
d*y (dy dy d-y (a’y] e
a = e b S e e = p—=
()iidxz dx” Vi Phdiene i
P
y dy dy d’y [dyJ dy
c L2 d) ylx=—=+ =x=
© J{ dxz dx:| dx i dx? dx d
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55.
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58.
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60.

If the substitution x = tanz is used, then the transformed form of the equation

( +x2)2d2 + Zx(l +x2)—+v*01s

d? d @ a

(a);ﬁ+2y=o O 22 y-0 ©L-Liy=0 @L+y=o
The differential equation whose general solution is
y = A sinx + B cos + xsinx, is :

(a) + y = cOSX (b) fx}"- + y = 2cosx (c) j% — y = 2sinx (d) % —y = 2cosx
The equation of the curve passing through the point (1, 1) and satisfying the differential equation% =7 + x%e?
is given by

@e=e+i+l ®eo=-e+i-1 (c)ey=e‘+x—371 @eo=e-2+d

p R 3 .2 3 3 3.3
By substituting y = vx, the solution of the differential equatlon, d x::;yz
(a) x3* =logx + C (b) ;—xz = logx + C - (c) ;J—f— = logx + C (d) s logx + C
: o ay 1- y2 e
Solution of the equation — = is given by
dx 1~

(@ y=x+ J1—x2sinC (b) y =x cos C + y1—x? sin C

@ w=i_2 *+C @ y=x+ Q- +C
The general solution of y? dx + (x> —xy + y*) dy = 0, is :

(a) tan_“ﬁ +logy+C=0 (b) 2tan"§ +logx+C=0

(c) log(y+\/x2+y2j +logy+C=0 (d) 10gy=tan*1£+c
The solution of the differential equation x% +y = x5, is

[3) &' =57 1 ax'y” (b) 2x7 = 5° + ex¥y? (€l 5x" =2y + ey (d) 2x7 = 5)° + cx’y?

The differential equation for the family of curves x*> — y?> — 2ay = 0, where a is an arbitrary constant, is :
d d d d
B+ AT T HIEIAT LG R h e

The solution of the differential equation (x + y) (dx — dy) = dx + dy, is :
(@) x —y=ke¥” (b) x +y = ke**¥ ) x+y=kix-y) (d) x +y=ke?

Solution of the differential equation x[ ] +2r —+ V=0 15"

@x+y=a ®) Vx-\y=a )t @ Jx+y=va



INPUT TEXT BASED MCQ’s
'61. General solution of the differential equation f{x)dx + g(y)dy = 0 is If(x)dx 5 Jg( vdy =C

Answer the following questions :

(1) General solution of the equation g-}ﬁ = sin(x + y) + cos(x + y) is :
b

(@sEneoet g) = x~PC () +tﬁn[x;y)=Cex (c) tan(x + y) = ke* (d) tan(x;y)z Gy

(ii)y Shlatlbn of 2o oex+ Dig,
dx siny+y cosy

(a) siny = x? logx + C (b) y =x* logx + C (c) ysiny = x logx + C  (d) ysiny = x? logx + C
(iii) Solution of % i f = a +10gx1+10gy)2 1St

(a) xy[1+(logxy)] = %2 +€ (b) 1 + (logxy)* = %2 +y+C

(©) 31 + log()] =% + C (@ 1 + logx + logy) = X + C
(iv) General solution of the differential equation z dxy—zxdy =0is:

(@ xy=0C (b %-=Cy () ¥ =Cx d)y==0Cx

(v) By a suitable substitution, the equation y3% + x + y*> = 0 can be transformed to

(a) Variables separable (b) Homogeneous (c) Linear (d) Bernoulli's equation

L 2 3.0b) 4. (o) 5. (b) 6. (c) 7. (d) 8. (c) 9.(c) 10.(d)
1.(e) 1Z@ « B Lt 15() 16.(@a@ 1. 1.{c) 19.0) 20.()
2. (@ 22(0) 2O b "250p). 2. (3 27.(0  28.(b) "°29.(p) ' 30 ()
M@ @ AL @ 5@, @ T Wl 0@
Al (b) ) @G ANp) 45D da (o 4@ UM (d),’ 49.(a)  50. (b)
51.(d) 52() 53.() S540) 55.() 56.() 5.(0) 58() 59.d 60.()
51. () () (i) (d)  Gii) (@ (iv) (d) (V)\ (b) ! : - ' :

Hints to Some Selected Questions

.

1. (d) The given differential equations is not a polynomial equation in terms of its derivatives, so its degree is not

defined.

3/4 1/5 15 4
3 2 3 2
2. (a) We have : 1—[@—] = il — 1—(QJ = 2
dx dxz dx dxz

" order = 2, degree = 4.
3. (b) Let the equation of given family be (x — #)*> + (y — k)*> = @®. It has two arbitrary constants s and k. Therefore,

the order of the given differential equation will be 2.
4. (c) From the given equation, % ot % = 0, we get after integration.

= logy + logx = logc = logxy = loge = xy =c.

n

. (b) In differential equation, P = i

~ LF. = edex =, efl/xa’x - elogx = x



[
7. (d) LE. = e * = logx = glogx? — 32

4

Therefore, the solution is y-x* = Ixz -xdx=xT+k, ie,y=
8. (¢) Here,xdy—ydx=0=>%—)=%

On integrating both sides, we get, y = cx.

¥*+C
4x2

. Which is a straight line passing through origin.
dy

9. (&) Given,y:Ax+A3=>E)-c=A

Putting the value of A in equation of family curve.

3
Then, y = x% ot [%J

.. order = 1.

10. (d) ATQ, % = 1.4 cm/s

As, C = 2mr [diff. w.r. to ¢, we have]
dersraudr =
- 2n p s 2n x 1.4 cm/s = 2.8m cm/s.
: . : tany tanx
. 0 & =
12. (a) Given differential eq h o dy

2 @
= tany sec?x dx = — tanx sec?y dy = gy = — =X
tany tanx
: sec? y sec? x
Integrating, I —dy= —j' dx
tan y tan x

= logjtany| = — log|tanx| + log C

=> log|tanx tany| = log C = tanx tany = C.
dy _ax+th
dx bytk
:>by2+ky=%x2+hx+c

For this to represent a parabola, one of the two terms x? or y? is zero. Therefore, either a = 0, b # 0 or

14. (c) = (by + K)dy = (ax + h)dx

a#0,b=0.
16. (a)}—)zl—%mi»tanx=-secx,
l—V'i@=ﬂ 'Ldvmvtanx=~secx
* * ix g
dv
=>—d—J-C~+vtanx= secx, Here, P = tanx, Q = secx

LF. = elanvds = gecx: v secx = Isecz xdx +C

Hence, the solution is y! secx = tanx + C.

17. (b) Equation of the tangent y = mx + %

Where m is arbitrary constant .. order = 1



19. (b) Here, sinlx + sinly = C
On differentiating w.r. to x, we get

1 L - 1=y

= + ——= —_— =
\/l—x2 \/l—yz dx dx 1-x2
20. (a) (x — h)? + (v — k)* = 2. Here r is arbitrary constant
. Order of differential equation = 1

0 = = V1-22dp+/1-y2dr=0.

2

3 3

21. (d) The highest order (m) of the given equation is %3—}5 = 3 and degree (n) of the given equation is (%J —
Therefore, m = 3 and n = 2.

22. (c) The equation of all straight lines passing through the origin is y = mx.

: ; : S d d
where m is arbitrary constant, differentiating w.r. to x, we get EJXC =m= Ey = i—;

dy o ay dy
— = _}’:— xy:“
23.(b)log( J Xy —Res !:>ee Z
x 1 o eV
:)Je dx:_(—afv =t ¢ tL=g+re?=C
eV

dx _ ydy
25. (b) We have, e T

Integrating, we get log|x| = %log(l +y) +log Cor|x| = C\f(1+y2)
But it passes through (1, 0), so we get C = 1
. Solutionis 2 =32+ loraZ—y2 =1

: if »_
26. (a) Given, y,(x* + 1) = 2xy, = ; =

Integrating both sides, we get : logy, = log(x? + 1) + logC = y, = C(x* + 1)
. Given, y, =3 atx =056 =3

=gt + 1)

Again, integrating we get, y = %63 +3x L,

This passes through (0, 1) .. C, =1

. Equation of curve is y = x> + 3x + 1
gtanLx o

1+27 ~ 142

28. (b) % +

1
Put tan'lx = t = g = af

55
LF. = e



30.

31.

32.

33.

34.

35,

36.

38.

40.

du dy du
Put u = then, —=1-=-=1- =— =
(b) Put u = x — y, then, o i oSy = = Il s J.dx
= —l-jlcosec2 e du=Idx 3% cot[EJ = constant = x + cot[x_yj =C
2 2 2 2
dy_2 e
(b) e =dy xzdx

: : 2
Now, integrating, we get y = — = FE

dy = & _
(a)dx+2y—1=>dx#1—2y=>

S XL

atx:O,y=0;ilog1:O+C:>C=0
l-e

2
ay. : . dy
- = =) +y) = —y) = —2 + =
(b) E sin(x — y) — sin(x + y) = 2cosx sin(—y) o 2cosxdx=0

S1-y=e¥=y=

— Icosecydy+2jcosxdx=(3 = log tan % + 2sinx = C

(d) x* cosy % + 4x3 siny = xe*

R % (x* siny) = xe* = x*siny =Ixexdx+C =@x-1)e&+C
Since, (1) = 0,50, C=0
Hence, siny = x4(x — 1)e*.

(a)%+2y=l=>%=l—2y

1
Il > Idr:>—— log]l -2y|=x+Catx=0,y= O—llogl—0+C=>C
¥
l1-e”
2

(d) We have, 2x§——y+3=> dy—

Integrating, 2log (y + 3) = logx + logc = logex
= log(y + 3)? = logex = (y + 32 = cx.

Which is a family of parabolas.
dy +

2x

=1-2y=eZ*y=

‘h .

1

o Sl
@ (1 - 2)dx el e
1
X2

Here, P(x) = 2 and Q(x) =

1, -2x

Then LF = el2d = o2 Tt 2

2
= el/Zlog(—x by i

xlog x X dx xlogee"y_x
1
[

dx
IE = xlogg x =eloge(loge

x) =log,x. =y log x = J.%logexabz = ylogx =

0

2
(logx)* ,

2

10



41.

42.

43.

44,

4s.

46.

47.

50.

(1? 1

y=lLx=e= 1(1)--—-~+C=>C—-2~
i _ (logex)?
Solution : y log x = > + 5= wp=logx + e =
&y ‘ ' dy _e*
(b) ol Integrating both sides, we get e =G
et e e
Again integrate, we get y = g g o

¥

Integrating both sides, we get i +y=C

() x dy = y(dx + y dy) = T2 dy@—d[ﬁ}dy

'.'y(1)=l:>C=2.'.§+y=2Fofx=—3.

Y-2y-3=0=2y=-lor3=2y=3(:y>0)
-1

dysrsyose. s 5l e ol R
(C)a’x S 3P xandQ x*-3.IF=ce e =
5 dy
(b) Here, j j - = log(y + 1) = log(x — 1) -logC
=>10gC02+1)=10g(x+1)=>":_—i-—C
Now it is given y(1) = 2 which means x = 1, y = 2
1-1 x—1 i : :
———>2+1—CﬁC 0=>—_|_—-1-—0=>x—1—0.So,onlyonesolutlonex1sts.
dy
(d)Hereydx ¢c—x = ydy = (c—x)dx
. e B
Integrate, IydyMJ.(c—x)dx=> 5 —cx——2—-+k
=>y?2+x§=cx+k=>xz+y2=20x+k=>x2+yz—2cx_k=0

. This equation represents family of circles for different values of ¢ and k& we will get different circles.

- Where a = c(c, + ¢,) and b = ¢, e°. Since there are only 3 arbitrary constants, the order of the differential

(c) We have, y = acos(x + ¢;) — c,e5-¢" where a = ¢, + ¢,.
y = acos(x + ¢,) — be*
equation is 3.
3 2
2 2
(a) We have, x.{ﬁ] —q® g
dx a2
Therefore, order is 2 and degree is 2.
(b) Given, Ax? + By? = 1 & (1)
dy _ T
+
Ax + By — =5 =0 wl1L)
And A + B(Ej)i)z+ By g_zz 0 (iii)
he 7 3l il hil

From eq” (ii) and (iii), we get

11



52

o

54

55

n

58.

a9

a)
= [QT 1y %S
dx dx?
&2 \dx
. (b) We have, y = A sinx + B cosx + xsinx = (n)
Differentiating w.r.t. x, we get

9 2
Therefore, y%z{yﬂ-k[ﬁj }

¥; = A cosx — B sinx + sinx + xcosx ()
Again, differentiating w.r. to x, we get

¥, = —A sinx — B cosx + cosx + cosx — xsinx

¥, = ~(A sinx + B cosx + xsinx) + 2 cosx = y, = -y +
Therefore, y, + y = 2cosx

. (c) We have, j—; =&Y + x’e? = &dy = (¢ + xNdx
Integrating we get :

P@=ﬂ@+ﬂﬁ+€ﬁ€:€+%ﬂ+c

2C08x

The curve passing through (1, 1) then , e = e + % +C=C-= _3—1

3
Therefore, the curve equation is, &’ = ¥ + % - %
dy v

. (b) Substituting y = vx and Friet e .3

dy. Bt dve i 1
e + xy—= = = = — = = — dx
r xalx v xdx % vy 5%

2

: : v
On integrating, we get = e logx + C = % = logx +C

a2
(b) We have, % = Y 7 = dy = dx
\.l—x \/l—y2 \/1—x2

Integrating, we get = sin"ly = sin"lx + C

So, y = sin(sin"'x + C) = sin(sin"x) cosC + cos(sin"'x)sinC

y=xcosC + f1_,2 sinC.

(c) We have, x> +1? —2ay =0 meln
g ey dy dy _ =
Differentiating w.r. to x, we get, 2x + 2y = = 2aa =0=a=
Substituting this value of a in (i), we get
dy dy dy
2 + 2y = et (e 2 i IN 2
(x y)dx 2y(x+yde 0= (x y)dx 2xy.
(d) We have, (x + y) (dx — dy) = dx + dy
dx+dy d(x+y)
dx —dy = ——= —y) = ——=
= e does ) =

On integrating

=>x—y=10g(x+y)+10gc:)x+y:kex‘y’ Where’k:%.

-x+y—

dy

dx

in the given differential equation, we get

dy
dx

12



60. (d) We have, x( J+2\[“—+y 0

2 1 1
o [&%+\/;j -0 = \/}%J,\/;:o = de+$dy:0 =3 2\/;+2\/;=C

=

61. (i) (b)

(i) (d)

(i) (a)

(iv) (d)

(v) (b) Putting z = x + )? in the given equation, we get, 3 =1+2 jxx =(z-x)= (

x+\/;:JZ, where, \/a =2C.

We have, j’x = gin(x + y) + cos(x + y)
. u u
- e + = it = coS=
Putx' -k y =4 Then, = =1 + sinu + cosu = 2cos? 3 2 sin 5 cos.2
1 3 sec? 2
Therefore, 3 ——y du=dv = 2 5 du =dx
2c0s” = +2sin —cos— 1+tan—
2 2.
~sec?¥
Integrating we get, I 2 =
1+tan—

+
= log(l+tan%}=x+c =1+ tan(xzy)=cex

_ x(2logx+1)

W
e Iowe, dx siny+ycosy

= (siny + ycosy)dy = x(2logx + 1)dx
Integrated we get, _[(sin y + y cosy)dy = J(Zx logx + x)dx + C

—cosy + cosy + ysiny = x* logx — sz-i-dx + dex +C=x%logx+C
Therefore, ysiny = x? logx + C

Oy e 1 !
Wie have, a  x (1+logx+logyy  (1+logxy)

dy _ 1
dx  (1+logu)?
Therefore, (1 + logu)? du = xdx

Put xy = u so that

_l_
= J(1+10gu)2du = jxdx + C = u(l + logu)? - IM}Q udy = E + C

= u(l + logu)> 2u — 2u logu + 2u = % + C = u[l +2logu + (logu)’] — 2u logu =

= u[l + (logu)’] = %2 +C = [l + (loglwy))’] = x; +C

We have, d—yf@—)=0=>log[y|—log|x|+C:>y=kx.

dz 1 dz = dz =
:>(z—x)(a—-1]+22—0=>(z—x)dx—(zx)+2z_0:>(z_x)dx+z+x

Which is homogeneous equation.

dz
dx

2

9.

s
— +
5 &
=0
dz = z:kEx
_+_
0=>dx =

13
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