cmmné: DIFFERENTIAL EQUATIONS GPLUS EDUCATION

NCERT EXERCISES
Determine order and degree (if defined) of differential equations given in Exercises
1 to 10.

d4)’ H mr - ds 4 dzs
X, T +sin(y")=0 2. y+5y=0 5(3. (Z) + 3s e =0
e : -
4. ( 2’) +cos(dv)—0 5. d i:cos3x+sm3x
dx~ dx dx
¥ 6. (y )2+(v")‘+0)4+v—0 @..@,‘53 7. Yy +2y"+y =0
8. YV4+y=e¢ ’-i'?,%)+2y 0 10. y"+2y +siny=0
11. The degree of th(e dnjffﬂ;ennal equation
Cab [
LA j" Yy
+ sin +1=0is
[?f ]ffp ) (dx]
(A) 3 (B) 2_ o Sy, 2(O) 1 (D) notdefined
12. The order of the dnfferentna] equation /:‘j’:x-
5 ‘l::':.“::_&“ : —_
2x2 d = i.+ )1—_—0 iSE \K““E
dx~ dx &}_!
(A) 2 B 1 1 (S0 (D) not defined

EXERGCISE 9. 2] /Y(\O@
In each of the Exercises 1 to 10 verify that the lecn fu

solution of the corresponding dlfferemlal\?q)uatijon

ctions (explicit or implicit) is a

1. y=e"+1 C? v\”/’\ ¥ =0
2. y=x*+2x+C @ _X}(::;‘)_y -2x-2=0
3. y=cosx+G,-va)"L\? : Y +sinx=0
G"
, Ay
4. y=1+x? Y T 42
5. y=Ax o xy¥=y=#0)
¥ 6. y=xsinx © xy=y+xJxP—y? (x#0andx>yorx<-y)
rz V
7. xy=logy+C DY =712 (xy#1)
8. y—cosy=ux : (ysiny+cosy+x)y =y
9. x+y=tany s Yy +y+1=0,

d
¥ 10. y=ia*-x*x€ (-a,a): x+y?ixz=0(y¢'0)

11. The number of arbitrary constants in the general solution of a differential equation
of fourth order are:
(A) 0 (B) 2 (©) 3 (D) 4

[2. The number of arbitrary constants in the particular solution of a differential equation
of third order are:

(A) 3 (B) 2 (C) | (D) O
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In each of the Exercises | to 5, form a differential equation representing the given
family of curves by eliminating arbitrary constants a and 5.

Xy

;+;=] 2. ¥=a (B -xd) J.y=ae¥+be ™
4. y=e*(a+ bx) 5. y=e€"(acos x+ b sin x)
fH6. Form the differential equation of the family of circles touching the y-axis at
origin.

7. Form the differential equation of the;fé_‘.ﬁily of parabolas having vertex at origin
and axis along positive y- ax;s.“
%ti. Form the dlffcrcntla] eq‘uanon of the family of ellipses having foci on y-axis and
centre at Orlgm > ya»

9. Form tha@lffereﬁﬁal equation of the family of hyperbolas having foci on x-axis
and\gjntre at origin.

10. Form the differential equation of the family of circles having centre on y-axis

and radius 3 units. =~ ”’h“‘-s?::,
11. Which of the followmg dlfferentml equanons has y = ¢, e* + c, e as the general
solution? . :t ==
d’y dty ‘ d’y d’y

(A) —5+y=0 (B Fx,ﬂmﬁ’«:)

12. Which of the following dlfferentlal equations has C)‘as bne of its particular
;\K solution? %

+1=0 (D) T -1=0

!
R

d“y 2 dy C 4 y ' dy
—S—xT—+xy=x -/ +Xx—4+xy=
(A) dxg dx XY rﬂa @ FB /_'__ dx X)
(]
”
d*y dy & vV d*y dy
Y 224t D 4+ x—+xy=0
© dx” te;)@\.‘:/ (D) dx” dx *
T EXERCISE 9.4
For each of the differential equations in Exercises 1 to 10, find the general solution:
dy l—cosx dy =
B 2. 2 fa_y? (-
. ax 1+cosx ar Yy (=2<y<2)
d / W
3. d_i"'y:]()’il) %3, sec? xtan ydx+sectytanxdy =0
%" Ay =¥ ¥ —X -— dy _— 2 2
5. (¢"+eNdy—(e"—eMNdx=0 6. d——(l+x)(l+_\!)
Ix
-¥'7. ylogydr—xdy=0 S. x5_‘_{¥_=_y5
dx
dy e P
9. z = sin 'x %“L e* tan y dx + (] _ f_’") sec? ¥ d_\‘ =0

For each of the differential equations in Exercises 11 to 14, find a particular solution
satisfying the given condition:

d
4<}1. (x3+x2+-r+l)d—); =2 +x;y=1whenx=0
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12, x(xz—l)-d—x=1;y=0whenx=2

% 13. cos(ﬂ)-:a (ae R);y=1whenx=0
dx

d
-d—i'_zytanx;y= 1 when x =0

Find the equation of a curve passing through the point (0, 0) and whose differential

equation is y* = ¢* sin x. - &
\oF -
16. For the differential %qu%ﬁé?ril;’ xy zy-—— (x+2) (y+2), find the solution curve
oA Nl
@il Vigs

. =2 e
passing thrgu\gh‘;ﬁe“pomt (1,=1).

17. Fin{c}:,thg'a'éa'ua‘?tion of a curve passing through the point (0, —2) given that a% any
‘R@jﬁﬁf,’y) on the curve, the product of the slope of its tangent and y coordinate
of the p

oint is equal to the x coordinate of the point.

S 18, At any point (x, y) _o_f,a'éﬁf:'\ifé’; the sldﬁg'bf.‘the,tangem is twice the slope of the
line segment Joining the point gfcclmtact to'the point (-4, —3). Find the equation
of the curve given that it passes through (-2, 1).

19. The volume of spherical Bglloon bpi_ng inflated changes at a constant rate. If
initially its radius is 3 units Eiﬁd"zifgér 3 seconds it is 6 units. Find the radius of
balloon after f seconds. @ ST

p « FRNS

In a bank, principal increases con_ti}luously at th'f?if%:tefoflr% per year. Find the

value of r if Rs 100 double itself in 10 years (1og!
\ mg

2 = 0.6931).
21. Inabank, principal increases cggtmﬁ%@slyal the rate of 5% per year. An amount
of Rs 1000 is deposited with

this'bank, how much will it worth after 10 years
Gy W
(€% = 1.648). " \\\\Q’/

In a culture, /lhe'\liaé:bteria’count is 1,00,000. The n
hours. In how’many hours will the count reach 2
bacteria is proportional to the number present?

umber is increased by 10% in 2
-00,000, if the rate of growth of

: . . d 2
%23. The general solution of the differential equation =X = g*+

—=e is
Ix
(A) et +er=C (B) ef+e=C
(C) e*+e=C (D) e*+e*=C

EXERCISE 9.5

In each of the Exercises 1 to 10, show that the given differential equation is homogeneous
and solve each of them.

AN y_ Xty
L. (& +xy)dy = (2 +y?) dx 2. ¥= .
3. x=»dy—-(x+y)dx=0 4. (2 —y)de+2xydy=0
3&/ 5. x* ﬂ =x>=2y% +xy 6. xdv—ydx= \f.\'z + _\'2 dx
o dx : :

WWW.GPLUSEDUCATION.ORG ,MOB-8583042324



(GPLUS EDUCATI@Meexenrian. squsions

¥ Jreod2)e {2 ar=fsin(2) o L)} v

%8. x%_y_,_xqm(YJ:O M/{)‘ ydx-}—),log[ )dy 2xdy—0
X

*F (= x
10. Ll+€"de+e" (1——)0’)’
)?

For each of the differential equations in« \}ERJ]SGS from 11 to 15, find the particular
solution satisfying the given con “Jt@ Lh
/Il (r+_))d)+(x—:)d y_]whenx—l

12, X2 dy + (ay d—@#)\dx 0 y=1whenx=1

g ;:)
‘% 13. i’n’2 }dx+xdy=0; y=E when x = 1

o it

i R
14 dl_l+co Y= -
7 dx x Sec . 0,"»)’:‘;\0 When x =41"
§ i '»1"”, -
> dy g i

IS, 2xy+ v —2x2 —=0; y= 2vwhen~x{l
dx

..\‘ /’“\\ \Y\a
16. A homogeneous differential equatnon of the fm"\d = h() J can be solved by
N edy y
making the substitution. ‘1 ey

(A) y=x (B) vlyk @ (C) X = vy (D) x=1v
7 (o5
17. Which of the followmg\:a S,homogencoub dlffcrennal equation?

(A) (4x + 6) +\5‘)'79 By + 2x + 4) dx =
(B) (xy) dxlel® + y) dy = 0

(C) (& +2y)dx+2xydy=

(D) y dx+ (x2 — xy —y?) dy =0

EXERCISE 9.6
For each of the differential equations given in Exercises 1 to 12, find the general solution:

dy ; dy 2x dy 'y
=2 42y =sin 2. —+3y=¢ 3. —+Z =42
1. o ) inx s y dx = x X

7]

_ n d
4. j—i+secxy=tanx(0£x<5) '-’JOSZJCd,—-)’:+)’=t'd“Jt (05I<%)

dy =x? A 1 ﬂ+ =El
G. xa+2y—x log x 7. xngctx Yy x ogx

és. (1 + x3) dy + 2xy dx = cot x dx (x # 0)
\ dy =0 (x#0) 10. (x+ )ﬁ=
<§’—9. xzr-+y—x+xycotx_ (x = . y o

12

)2 (_!y_z ' ’>0),
11. yde+(x—y)dy=0 2. (x+3y)n=y 6
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For each of the differential equations given in Exercises 13 to 15, find a particular

solution satisfying the given condition: GPLUS EDUCATION

d T
13. ;i—i+2ylanx=sinx;y=0 when x=§

‘?14. (1+x2)%+2xy= 2;y:O when x =1

1+ x

dy
15. —-d;—Bycotx:sin 2x; y=2 when Jc=E

. ) Tp s s
16. Findthe equation of a curve paqt;ing?throﬁ:fg}h the origin given that the slope of the
tangent to the curve at an @0@ , ¥) is equal to the sum of the coordinates of
the point. @fg
17. Findthe quguon otfa curve passing through the point (0, 2) given that the sum of
the coorc&x\gates of any point on the curve exceeds the magnitude of the slope of
the{}tang’ent to the curve at that pomt by 5.
> d 1
18. The Integrating Factor of [ the: dlfferennal equation x‘d-“ —y=2x"is
Q\“E:;-.,, 1 « ::’ = *
(A) e~ (B) e 17 (©) (D) x
“A&/ 19. The Inteoratmg Factor of the. dlfferenylal equation

-y )—"‘)’X =ay(-l<y<l) le\
dy

) “\39\*‘“‘

1 1 1;,\ 1

A B
(A) Tz (B) ),2_1 \’Q\(‘?) l-‘ y ® -2
11118L(‘”(Hu’()l{i"‘l' f\)e on Chapter 9

1. Foreach of the d:ffeire/n'h al\equanons given below, indicate its order and degree
(if defined). [9\) v

2.' d: 2 d’ 3 d 2
) Zg+5x(—)) —6y=logx (ii) [d—i) _4(_-") +7y=sinx

by dx dx

Lodly L (dy
(l“) (1x4 _S]n[dx3 =0

2. Foreach of the exercises given below, verify that the given function (implicit or
explicit) is a solution of the corresponding differential equation.
d d7y dy
i = - 2 42— xy+x*—2=0
(i) y=ae " +be*+x dx dx )
. d’y _dy
¥ i) y=e'(acosx+bsinx) dxz 2d +2y=0

d*y
—+9y—6¢c0s3x=0
dx? <

(iii)) y = x sin 3x
2, dy
(iv) 2 =2ylogy : (i) ay =0
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3. Form the differential equation representing the family of curves given by

(x — a)* + 2y* = a?, where a is an arbitrary constant. GPLUS EDUCATION

{\ﬂ(. Prove that x> — y? = ¢ (x* + y*)? is the general solution of differential equation
(* = 3x y*) dx = (3* — 3x%) dy, where c is a parameter.
5

Form the differential equation of the family of circles in the first quadrant which
touch the coordinate axes.

, d 1-y®
%2 Find the general solution of the differential equation :L% + - iz =0.
% €2 z
d +y+1
- Show that the general solutlﬁ"gf%)e differential equation e it AL is

{,‘ dx  x* +x+1
given by (x;gy"fﬁi)q =A (1 —x— y — 2xy), where A is parameter.
("'2,\3'

- .
ligg@ae%quatlon of the curve passing through the point (0, Z) whose differential

equation is sin x cos y a’x +coq*x sm»_)hdy 0.

Find the particular solutlon ofthe dlfferentlal I'equation

(I +e™)dy+ (1 +y) e dx 0 gwen thaty = | when x = 0.
1 Ny | §

‘v

9.

1 !
10. Solve the differential equatlon‘*v e’ dx = (x e’ +y? )dv (y 0).
i

Find a particular solution of the dxfferentlal equallpn (}‘) Y (dx + dy) = dx — dy,
given that y = —1, when x = 0. (Hmr ut x

I12. Solve the differential equanon —J i\\‘Dm dx & (x20
s Vx Vx Jay )
= | Ad
3 RS dy
13. Find a partxcular}oluhon of the differential equation E—+ YC€otx =4x cosec x
c)

(x# 0), given that y = 0 when x=%

I4. Find a particular solution of the differential equation (x + D D =2e*—1, given

that y = 0 when x = 0.

The population of a village increases continuously at the rate proportional to the
number of its inhabitants present at any time. If the population of the village was
20, 000 in 1999 and 25000 in the year 2004, what will be the population of the
village in 2009?

ydx—xdy

16. The general solution of the differential equation =0 is

y
(A) xy=C (B) x =Cy? ©) y=Cx (D) v=C¥
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dx
. The general solution of a differential equation of the type d_y +Px=Q is

@y =[(Qel™)ay+c
) y.e""""=_[(Qle-""‘“)dx+c

© =" _{(q Saregs

@Q
(D) xe% = L&Q@V‘fy‘dx +C

The gencral sp]utlon of the differential equation e* dy + (y e* + 2x) dx =0 is

%\ﬁg’\ir C (B) xee+y'=C
ve'+x2=C

T .

-y ‘5:_')12‘-
~T

Eﬂ’% ?45‘#
m.‘iﬁ‘
€ = T

Vel

Ay U v
\Cﬁ
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