CHAPTER

30

2
1. Ify= 2+c-e?* , then
dy dy
— =8 b) ——+4xy=8x
@ dx ®) dx w
d d
© ZLtaxy=0 @ ZL-4xy=0
dx dx
. . . dy 3y .
2. Ifthe differential equation o = 5 represents a family
x  2x

of hyperbolas, then the eccentricity is
5 3

a) 1|5 b |2

@ 13 OE
5 3

©) 5 d =
2 2

dy

3. Solution Ofd_:\/l—xz—y2+x2y2 is
x

1

(a) sin~! y=sin  x+c

2 1

(b) sin_lyzé 1-x +%sin_ x+c

. | |
(c) sin 1yzzx 1-x2 +ZCOS Yx+e

(d) sin_lyzéxle—x2 +%sin_1x+c

4. The degree of differential equation

-4

dy x= ( y— xd_y) is

dx dx

(a) 1 (b) 2

(c) 3 (d) s

5. A general solution of the equation Z—y =y is given by

X

(a) y = ac* (b) y=e™

10.

11.

Differential
Equations

Exercise C

(c) y=e' (d) y=e™
The differential equation of all non-vertical lines in a
plane is

2 42
@ “Y 0 (b) —5=0
dx? dy
dy dx
2o d) —=0
© @

The general solution of the differential equation
dy x?

= 1is

dx y2
(@) ¥*—y>=c b) P +yd=c
(c) X2+y*=c (d) x2—y?=c¢

The differential equation of all conics whose centre lie

at the origin is of order

(a) 2 (b) 3

(c) 4 (d) None of these

The differential equation of the family of curves

y=Ae¥ + Be™  where A and B are arbitrary constants, is
2 2

d—y+8d—y+15y =0 (b) Q—Sd—y+15)’ =0

dx?  dx dx?  dx

2
d_y_d_y+y:0

dx>  dx

(a)

(©) (d) None of these

The solution of the equation xZ—y =y+x tan2 is
X

X

Y

(a) sin = cx (b) sin—=cx
x

Y

(c) sin ™ = cy (d) sin—=c¢y
v x

The differential equation of all circles which pass
through origin and whose centres lies on Y-axis is

@ 2—yHY 20
dx



12.

13.

14.

15.

16.

17.

18.

188

(b) (x2 —yz)d—y+ 2xy =0
dx

d
© ?-HZ-m-0
dx

@ 2% g=0
dx
dy .
If xd—:y(logy—logx+l), then solution of the
x
equation is

(2) log==ky (b) logZ =ky
y X

(c) logizkx (d) logZ:kx
y X

The solution of the differential equation

2=y dy+ (2 +x2y?) dx=01is

1 1 1
(a) —+y+logy=c (b) —+y+—-=c
X X y

1 1
(¢) —+—+logy—x=c (d) None of these
Xy

2
. . -y-2 .
The solution of the equation & = yz—y is

dx  x*+2x-3

(a) llog y=2 =llog x| +c
3 y+1| 4 x+3
1 y+1| 1 x+3
—lo =—lo +c

(®) 3 & y=2| 4 & x-1

(©) llog y+l :llog x+3 +c
4 y=2| 3 x—1

(d) None of the above

. d h
General solution of d_y = ———represents a parabola

when X by"rk
(@ a=0,6=0 (b) a=1,b=2
(¢) a=0,b=0 (d) a=2,b=1

The degree of the differential equation

23
3 2
[d—y] +4—3d—2y+5d—y=0 is

dx’® dx dx
(@ 1 (b) 2
(c) 3 (d) None of these
The solution of differential equation % + L= is
X X
(a) xy=e"(x+t1)+c (b) xy=e*+c¢

(c) xy=c (d xw=e"x-1)+c

. d . .
The general solution of d_y =sinx—y is
X

e 1. 1
a =ce +—SINnX——COSX
(@ y 2 >

(b) y=ce ™" +lsinx—lcosx
2 2

19.

20.

21.

22.

23.

24.

25.
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() y=ce X +sinx (d) y=ce ™

The solution of the equation ? +2y=sinx is
x
(@) y=5(2sinx—cosx)+ce

(b) y=(2sinx—cosx)+ce™

(c) y=(2cosx—sinx)+ce >

1. -
(@) y=52sinx—cosx)+ce 2x
The solution of the differential equation

-1
(1+y2)+(x—e™ y)%:o is
X

-1

(a) (x—2)=ke™ 7

(b) 2xetan71y _ eZtanfly +k
-1

() xe™ Y =tan"' y+k

(d) ertan_1 Yy _ etan_ly +k

Solution of differential equation

Z—y =sin (x+ y)+cos (x+ y) is equal to
Ix

(a) 10g(2+secx;y):x+c

(b) log{l+tan (x+y)}=y+c

(c) 10g{1+tanx;y}:y+c

(d) log{1+tanx;y}:x+c

The solution of the equation

(2 —xp) dy = (xy + y2) dx is

(@) xy=ceV™ (b) xy=ce™V

(c) yx2=cel™ (d) None of these
Solution of differential equation

ydx —xdy + y*x%dx =0 is equal to

(a) 3x+xly=ky (b) 3y+yix=ky

(c) 3y+y3x=hx (d) None of these
Solution of the differential equation

(1+y2) dx = (tan"ly —x) dy is

-1 -1
(a) xe™ Y =(I—tan"! p)e™ Y 4¢

-1 -1
(b) xe™ 7 =(tan”! y+1)e'™ Y 4¢

-1
(¢) x=tan ' y—l4ce @ Y

(d) None of the above

The solution of the equation X2 % =x?
X

(a) tan ™! (Xj =logx+c (b) tan”! (ﬁJ =logx+c
X y

-i—xy+y2 is



Differential Equations

26.

27.

28.

(c) tan~! (fj =logy+c (d) tan”! [Zj =logy+c
y X

The solution curve of i = M, y(-)=11is

dx y2 +2xy— X2
(b) circle

(c) parabola (d) ellipse

The differential equation whose solution is Ax2 + By? =

1, where 4 and B are arbitrary constants is of

(a) 1storder, 2nd degree

(b) 1storder, 1st degree

(c) 2nd order and 1st degree

(d) 2nd order and 2nd degree

Solution of the differential equation

x2dy—y (x+y)dx=0is

(a) x=ke™

(a) straight line

(b) x= ke

29.

30.

(©) y=ke? (d) y=ke
The equation of the curve through the point (1, 0) whose
.ooy-1 .
slope is 2 is
X" +x

@ G-DEx+1)+2x=0

(b) 2x(y-1)+x+1=0

() x(p-Dx+1)+2=0
(dx@+DH+yx+1)=0

The solution of the differential equation
ydx+(x+x%)dy=0is

1 _ —i+lo =
(a) —E_c (b) o gy=c

1
(c) E+logy=c (d) logy=cx

ANSWERS

L @] 2 |@)|3|[@|4 |@| 5 |[@ | 6 |@]| 7. @] 8 |[®| 9 [®] 10| )
1. | (@) | 12. [ @) | 13. [ () | 14. | @) | 15. | (¢) | 16. | (b) | 17. | (d) | 18. | (b) | 19. | (d) | 20. | (b)
21. [ (d) | 22. [ (b)| 23. | (@) | 24. | () | 25. | (@) | 26. | (a) | 27. | (d)| 28. | (@) | 29. | (a) | 30. | (b)

2
(d) y=2+c-e >

2 2
Y ce 2 (<4x) = —4c-4e >
dx
=—-4x(y—2)=—-4xy+8x
or Cij +4xy =8x
dx
dx 3y
(@) ="
dy 2x

= f2xdx=j3ydy

or

Explanations

3.

5.

Here, a> = c and p? = zc

3
2 2
So, eccentricity e = a +2b =\/E
\I a 3

d
(d) —y=\/l—x2—y2+x2y2
dx

= [
2
VI-y
= sin”! y =%x\/1—x2 +%sin_1x+c

=_[ 1-x2 dx

Degree =5

d—yzy = J.d—y=J.dx
y

(a) .



8. (b)

9. (b)

10. (b)

logy=x+c

y=¢é¥- e or y=ace".

The general equation of all non-vertical lines in a
plane is ax + by = 1, where b = 0.

Now, ax + by =1

2
= abP o0 = bd—zyzo
X dx
2
= M:0
dx?
dy_x2
T2
dx y

= y2dy=x%dx
= yP-x*=—c
or x3—)3=c (on integrating)
The general equation of all conics whose centre
lies at the origin is

ax? + 2hxy + by? =1
Clearly, it has three arbitrary constant, so the
differential equation will be of order 3.
y=A e3¥ + Bedx
¥, =34e3 + 5Be>
¥y = 94e3* + 25Be>
Eliminating 4 and B from the above equation we get

e3x eSx -y

3¢ 56 (=0
9¢°F  25¢7% -y,

I 1 vy
or -3 5 y|=0
9 25 y
On solving,
30y - 16y, +2y,=0
2
4V gD 15,20
dx2 dx
dv

Put y:vx:d—y:v+x—
dx dx

dv VX
= x|v+x—|=w+xtan—
dx X

dv
= v+x—=v+tanv
dx

dx
or cotvdv=—
x

On integrating
log sinv=1logx +logc
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or sin (l) =cx
X

11. (a) If(0, k) be the centre on Y-axis, then its radius will
be k as it passes through origin. Hence, its equation
is

2+ —k)?=k
or x%+y2=2ky ...(1)

2 2
S 2x+ ZyQ = 2kﬂ _X )yt dy {Fromeq.(i)}
dx dx y dx

= 2xy= (x2 -i—y2 —2y2)d—y
dx
d
= (x2 —yz)—y—2xy =0
dx

d
12. (d) d—z=ﬂlog%+l}
dv

Put y:vxandd—y:v+x—
dx dx

dv
v+x—=vlogv+v
dx

dv dx

vlogv_ x
= log (logv)=logx +logk
= logZ =k
x

13. (¢) X2 (1—=»)dy+y*(1 +xH) dx=0

_ 2
l—ydy+[l+x dezo

y2 x2

Lz—l dy+(%+ljdx:0
yoy X

On integrating, we get

11
—+—+logy—-x=c
Xy

dy _ dx
yz—y—2 X% +2x-3

14. (a)
On integrating,
I dy _ I dx
=2 +D T (x+3)(x-D

1 1
55 )
30-2) 3040

ZJ{;_;}&
4x—1) 4(x+3)

x—1

1
= —log +c

3

y=21 1
=—lo
+1‘ 4 g

x+3



Differential Equations

15. (¢)

16. (b)

17. (d)

18. (b)

dy ax+h

dx by+k

(by +k)dy = (ax + h) dx
On integrating,

i +ky= é + hx
2 2
or 2+% ):l x2a+2hx
(y Rt s ( )
Clearly, if a = 0, b = 0, the equation represents a
parabola.
2/3
3 2
a1 4390 5@
dx> dx? dx
2 3

") P

So, degree = 2

Q.’.Z:ex
dx x

1
Here, P=—and Q =eF
X

J'ldx

Now, IF = e-[ Pdx =e X = elng

y(IF):JQ(IF) dx+c

=X

yx:jexxdx+c

= xy=xe"-e*+c = xy=e"(x-D+c
dy .

—+y=sinx

dx 4

Then, P=1,0=sinx

e'[P dx — ex

IF =
= y(F)=[QUF) dr+c

ye* :Isinx~exdx+c
Let ]=jsinx-ex dx

I =sinx-e* —[e* cosx+Jsinx e’ dx]

=sinx-e* —e* cosx—i—jex sinx dx

= 2] =(sinx—cosx)e*

X
1= %(sinx—cosx)

Thus, the solution is given by
X
ye* = %(sinx—cos x)+c

19. (d)

20. (b)

21. (d)

1. 1 x
y=—sinx——cosx+ce
2 2

d—y+2y =sinx
dx

P=2and Q=sinx

IF = o Px _ o[2dx _ 2
Solution is

y-IF = [Q-TF dx+c

ye?¥ = J‘er sinx dx+c
2x
e .
ye*¥ = T(2smx—cosx) +c

1 . _
or y:g(2smx—cosx)+ce 2x

-1
1+1%) +(x—e™® y)d—y=0
dx

-1
(1+y2)ﬂ+x:etan Y
dy

dx 1 etan_ly
or —+ 2 1P T 2
dy \l1+y 1+y
1
[

[F=e 1+y2 — etan

-1
y

-1

tan "y

e -1
'etan y Yy

-
Solution is x-e® ¥ =j >
1+y

-1
| etan 32 k
or x-e™ y=¥+—
2 2

-1 -1
or zxetan y:eZtan Yk

& =sin(x + y)+cos(x+ y)
dx

Let x+y=v:>ﬂzﬂ—l
dx dx

Put in eq (i),
dv

——1=sinv+cosv
dx

dv
or ———=x
1+sinv+cosv

= dv =dx

2cos? K+2sinzcosz
2 2 2

lseczza’v
- g:dx
1+tan£
2

()



On integrating,

v
log(1+tangj =x+c

= log{l+tan[x;yj}:x+c

22. (b) (2 —xy)dy=(xy+y?)dx

d_y_xy+y2

dx xz—xy
Let —vx:ﬂ—v+xﬂ
ety dx dx

Put in eq. (i),

dv vx2(1+v)
vhx——=————
dx  x“(1-v)
dv_v(l+v)
dx I-v

dv _v(l+y) 202

= x—
dx 1-v 1-v

= j[l_—zvjdwjz%

v
1 1 d.
= J.(v—z—;jdv:%[?x

= _—l—logv=210gx—logc
v

= —£—10g1=21ogx—1ogc

v x
= -1 log x* 2= logxy —logc
v x

= xy=ce™
23. (a) ydx—xdy+y*x*dx=0
ydx—xdy

2
y

On integrating,

X x3

=Ttk
y 3
or 3x+xy=ky
24. (c) (1+y?) dx=(tan"ly—x)dy

—x2dx

dx tan”! y—x

= =
dy 1+y2
ﬁ_'_ 1 _tan_ly
dy 1+y% 147

()

25. (a)

26. (a)

NDA-Pioneer : Mathematics
Solution is,
1

-1
-1 -1, tan

x- et y:J'etan y__zJ’dy+c
I+y

-1 -1
xe® Y = Van! y_1)+c

_ |
or x=tan"!y—l+4ce @ ¥

dy _ x2 +)cy+y2

dx _xz

Let —vx:>d—y—v+xﬂ
et dx dx

Put in eq. (1),

d
v x =1y 4y?
dx
or J‘ dv _ dx
1+v? X
tan"l v=1logx + ¢
tan_llzlongrc
x
2 2
d_y:y —-2xy—x )
dx y2+2xy—x2
Let y=vx:>ﬂ=v+xﬂ
dx dx
Put in eq. (1),
dv v -2v-1

= vix—= >
dx  v*4+2v-1
2
= (B __(7+De+D
dx v 4+2v-1
vi-142v  dx

02 +)(v+1) dv= x

N j[ 2 _;}M@:o
v+l v+l X

= log(?+ 1)—log(v+ 1) +logx=logc

2
. logx(v +1

=logc
v+1

y2+x2

=
y+x

= x=—-1,y=1 = c=o
So, x + y =0, which represents a straight line.

27. (d) Ax2+By*=1

= 2A4x+ 2Byﬂ =0
dx



Differential Equations

ydy 4

x dx B
2
d”y

2
LZ x y—2+(d—yj —yd—y =0
X Ix dx dx

So, differential equation is of 2nd order and 2nd
degree.

28. (a) x2dy—y(x+y)dx=0

o b _yb+y) ()
dx xz

Let —vx:d—y—vﬂcﬂ

et dx dx

Put in eq. (i),
dv b
So, v+tx—=v(l+v)=v+v
dx
[& &

v2 X

1
= ——=logx+loge
v

193

X
= ——=logx+logc
y

or —ﬁzlogxc or x=ke™*V

29. (@) ¥ = y2—1
dx  x*+x
- dy dx dx

y—1:x2+x:x(x+1)
I dy :I(l_Ljdx
y_l x x+1
= log(y—1)=logx—log(x+1)+logc
-D@E+1)=cx
Passes through (1, 0)
= ¢=-2 or @-DE+DH+2x=0
30. (b) ydx+(x+x%)dy=0
= ydx+xdy+x(xy)dy=0
M Y0 (dividing by %)
X7y y

1
= ——+logy=c
Xy
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