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Unit : 01, Differential Equations

1. The order of the differential equation 30% + 2 {1 — [%]3}; =0 is

. 4 b.3 c. 2 id. 6

2. What are the order and degree of the differential equation L (d—:’) =0

dx®
. 1,4 b.41 c. 4.4 d.3,3

d’y

3. The type of differential equation v +sin (x+ y) =sinX is

a) Linear, homogenous
b) Non linear, homogenous
c) Linear, non- homogenous
d) Non-linear, non-homogenous
4. The differential equation ydx — 2xdy = 0 reprents a family of

a. straight lines b.circles ¢. hyperbola d.parabolas

5. The number of arbitrary constants in the complete primitive of differential equation

dy d°¥ _ .
q:(x,y,;,—dxsj =0 1S

a. 4 b.6 c. 3 d. multiple of 4
6. The particular integral of (D® — D) v = 2coshx | is
rx.%(ex + e™¥) b.x%(ex + &™) c.%xz[ex + &™) d.% (e* — e™™)

7. The solution of% + v = 0, satisfying the condition y(0) = 1,¥ (=)= 2 is

a. casx + 2sinx b.cosx + sinx c.2cosx + 2sinx d. 3cosx + 2sinx



8. All real solution of the differential equation y” + 2ay’ + by = cos x (where a and b are

real constants are ........ if
a) a=1,b=0 b) a=0 &b=1 C)a=1,b=0 d a=0,1=1
9. The differential equation whose linearly independent solutions are cos 2x, sin 2x and €*is

) (D3+D2+4D+4)y=0
b) [D3—D2+4D—4jy=o
0) (D3+D2—4D—4)y=o

d) (D3—D2—4D+4)y=0

10. Linear combination of solution of an ordinary differential equal are also solution if the
differential equation is
a) Linear non-homogenous
b) Linear homogenous
c) Non-linear homogenous
d) Non-linear non homogenous

11. e *( C cosy3x+ C,sinv/3 x) + C;e% is the general solution of
a.(D2+4)y=0 b (D}+8)y=0 c.(D*-8)y=0d.(D¥-2D*+2)y=0
: 2d%y dy i
12. Thesolutionof x*—5 — 3x —+ 4y =101s
dx dx
a.(C;+ C,x)e™ b.(C,+ C, x)e®
c.(Cy+ C, x)logx d. (C,+ C,logx) x*

13.  The particular integral of (D? + a®)y = sinax ,D = :—x is

£ - 1 ax
@.— COS ax b.—cosax €.—— COSax d. ~ cosax
L2 ) e
g ] ndZ dv .
14. If v = x° isasolution of of x~ d—;; T x d—} — v = 0 ,then the second linearly
& &

independent solution of this equation is

at b.% c.x? d. Constant

x



15.

16.

17.

18.

19.

20.

21.

22.

The number of linearly independent solution of —' — :—i — 3— + 5 — —2y =0 of

the form e ( a, being a real number) is

a.LCM (4,3,2,1) b. 2 c. 3 d. 4
The formula Lsin(ax+b)— ! sin(ax +b) is applicable only if
f(DZ) f(_aZ) pp y
a. f(a®)=0 b. f'(-a*)#0 c. f(-a*)=0 d. f"(-a®)=0

Suppose Y, (X)=XCc0s2x is a particular solution of y”+ ay =—4sin 2x. Then the

constant & equals.
a) 1 b) -2 0) 2 d) 4
Particular integral for (4D* +4D —3)y =e** is

a.ie2X bh.e* c.ie*2X d.e?
21 21

. . 2 d%y dy 4 .
A particular solution of 4 x~ ﬁ + 8x j +v=—is

W

a.:ﬂ% b.f—f c.x’logx d%
. . . ) d 2y dy .
The solution y(x) of the differential equations — + 4& +4y =0, satisfying the
dx
.. dy .
condition y(0)= 4,d—(0):8 is
X
a) 4e2X b) 16x+ 42X ¢) de~2X d) de~2X 1 16xe2%
2
The general solution of x2 4y a7y —5X dy +9y=0is
dx? dx

a) (¢ +cox)es b) (¢, +c, Inx)x® €) (¢, +c,x)x° d) (c,+c, Inx)e*
d?y 2

Consider the differential equation — = —-12x“ + 24x — 20 with the condition
dx

x=0,y=5and x=2,y=2. Thenthevalueof y at x=11is

a) 15 b) 17 c) 18 d) 0

23.

Solution of y"+y =0, y(0)=1, y = % is

a) %cosx+23inx b) cosx—sin x C) COSX+SIn X d) cos x+ 2sin x



24,

25.

26.

27.

28.

29.

30.

=

dx ﬂ—x

Solution of the simultaneous diff. equation Pt ATt x(0)=0, y(0) are

a) x=0,y=0

b) x=k;, y=ko

C) x=cost, y=sint

d) x=cost, y= any value-

The particular integral of (D? + a®D)y = sinax ,D = ;—x is

—x — v o R -
a.— COS 4X b. COS ax c.— sinax d.
2z 22 Za? Za?

COSax sinax

s

The solution of ::r%‘: — v = k (here k is a non zero constant),which vanishes when x=0
and which tends to finite limit as x tends to infinity is
k(1+e™) b. y=k(e™ — 1)

c. v=k(1+e™ +e%) dy=k(1+ 2e™%)

Particular integral for (D* +4)y = cos 2x is

COS 2X —sin 2x — XSin 2X XSsin 2x
a. b. c.— d.
8 2 4 4
Particular integral for (D+1)°y =e " is
3.-X 24X 3
a.le‘X b. X€ C. X € d. X
8 8 4 6 e*

The general solution of the linear differential equation (D4 —81jy =0 is given by-
a) (C,+C,x)e¥*+(C,+C,x)sin3x

b) (C,+C,x)e™ +(C,+C,x)e* +(C; +Cyx)cos3x+(C, +Cyx)sin 3x

c) Ce¥+C,e¥+C,cos3x+C,sin3x

d) Ce¥™+C,e™™+e¥(C,cosx+C,sinx)

1 .
- is equal to —
D-«a () Iseq

a) e“XIQ(x)dx
b) e—axJ.e’”‘Q(x)dx

¢) e [Q(x)dx
d) e“XJ'e‘“XQ(x)dx



31.

32.

33.

34.

35.

36.

The general solution of the differential equation D? (D +1)2 y=e"is
a) y=Cp+Cox+(Cz+Cyx)e”

b) y=Cp+Cox+(C3+Cgx)e ¥ +%eX

) y=(C,+Ce™)+(Cs+C,)e” +%eX

d) None of these

d?y X
The general solution of the d.e. —5-—y=¢€" is—

dx?
a) y=Acos(x+B)+e"

b) y=Acosh(x+ B)+%xex

c) y=Acosh(x+B)+xe"

d) y=Acos(x+B)+xe*

The general solution of the differential equations (D2 +D- 2) y =e” is given by —
a) y=Ce*+C,e ™+ % xe*

b) y=Ce*+C,e™

X

C) y=Ce*+Ce™ +% x’e
d 1 X —2X
) y=3xe +(C,+C,x)e

The P.1. of the differential equation (D +4)y=x is -

a) xe 2% b) xcos2x c) xsin2x d) x/4
2
The solution on the d.e. d_2y + a)2y :1Oa)2 is—
dx

a) y=Acosawx+B+10

b) y=Asin(ax+B)+100°

C) Y= Ax+Bxcosax +100?

d) y= Acos(wx+B)+10

2
d
The general solution of the differential equation ay + a2y =secax is—

dx2

a) y=Cjcosax+ Cp sinax+ xsin ax + log(cos ax)



37.

38.

39.

40.

41.

b) y=Clcosax+Czsinax+l{xsinax+Iog(cosax)}
(94

. 1 . 1
c) y:C1cosax+C23|nax+g xsmax+glog(cosax)

. 1 . 1
d) y=C1cosax+C23|nax+g xsmax+glog(cosax)cosax
The general solution of the differential equation (D3 +1) y= (eX +1)2 is —
a) y=Cpe X +e%(02 cos%\/§x+C3sin%\/§j+ée2X +eX+1
b) y =C1+e%(02 cos+/3x+C» sin\/3_x)+%ezx +eX 41

c) y=Ce*+e? [Cz cos%\/§x+cssin%\/§xJ+e2X +%ex

d) None of these

The value of 5 5 COSAX iS.............
D~ +a

X - X . X .
a) — cosax b) —=sinax C) —sin ax d) None of these

2a 2a 2a
If D= i, then Z;Sin X equals —

dx D +D+1
a) —COSX b) COSX C) COoS X—sin X d)sin x
. d? . .

The general solution of the d.e. d7¥+4y =sin®X is given by-

—2X

a) y=Ce”+C,e? +2sinxcosx

b) y=Cqcos2x+Cosin 2x+%—§sin 2X
¢) y=(C,+C,cos2x)e™ —gcos 2X

d y= Clcos(2x+C2)+%

2
. . . . d
The general solution of the differential equation ay_ a+bx+cx

dx2

2 given that dy _ 0
dx

when x=0 and y=d when x=0 is—

a) i( 2 4 2bx3 +ox? +d)
12



b) %(Gaxz +2bx3 + ex? +12dj

C) iax2 +bx3+1cx4+d
12 6

d) None of these
The general solution of the differential equation (D°+3D*+2D)y = x* is-

—X —2X l 2
a) C,+C,e*+Cge +EX(2X —9x+21)

X —2X 1 2
b) C,+Ce*+Ce +EX(2X —9x+21)

1

c) C+(C,+Cyx)e™ +EX(2X2 +9x+21)
d Cc,+Ce*+Ce™ +é(2x2 +9x+ 21)
P.1. of the differential equation (D’ +2)y = x’e* + e cos 2x is -

a) ie3x(11x2 —12x+50)+iex (4sin 2x —cos 2x)
121 17

b) L g1 —10x+ 20 +iex(4sin2x—c032x)
121 11) 17

1
C -
) 121
d) None of these

P.1. of the differential equation (D* +4)y =sin 2x+e”is -

eBX[x2 —12x+ 50) + % eX(sin 2x — cos 2x)

a) L cosx+ LeX
4 5

b) —lxc052x+lex
4 5

c) _ X cos2x + L eX
2 5

d) —5c032x+lex
2 3

1 ax i
——— e isequal to -
¢(D)(D-2)
a) Xneax

#(a)
yNeaX

n!4(a)

b)




46.

471.

48.

49,

xneax
) @ @O

Xneax

d) W(a)’ﬂa)io

The P.1. of (D*+1)y=e€*sinx is—
eX .

a) —?(Zcosx—smx)

oX
4
X

4
X

b) (2cos x +sin x)

(2sin x + cos x)

c)

d) %(Zsin X + COS X)

P.1. of the differential equation (D*+2D +1)y =" cosx is

X . 1/, .4
a) —sinx+-——(9x*—x")cosx
12

b) ix3cosx+i(9x2—x“)sinx
12 48
1 3 1 2 4 .
) —x cosx+—(9x —X )smx
12 16

d) 1 cosx+i(9x2 —x“)sin X
6 16

1
If V be any function of X, then W XV is equal to

d) :x+ o (g): f(D)V

Particular integral for (D* + 2D + 1)y = xCosx is



Cosx—1I8inx txSinx b 20psx—SinxtxSinx

- -
s r

Cosx+ 5‘2':2:( +xSinx 1 cosx—ge;-:x +xSinx

50.  Solution of the simultaneous differential
equationsd—)t(:3x+8y, z—i/:—x—3y ,with x(0) =6, v(0) = —2. is obtained. Then solution
x is

a.x =4e* 4+ 2e7° b.x =2e* —3e7°

c.x = 4e" + 2te”" d.x = 4te’ + 2e*
51. The points x & y lie on ..........ceeenene. ,where x & y are solution for
dx dy
P —ay, P X .

a. parabola b.straight line

c. circle d.ellipse

52.  Solution of the simultaneous differential equations%+5x—2y=t,%+2x+y=0.

Given that x=y =0whent =0, then
a.x = %(1+ 6t)edt +§{t +%)
b.x = %(1+6r]ear+§[t+§)
c.x = —%(14—61‘]&3: -I-é[t-i—%
dx = ;—:(14— 6t)e 3 + ;[t+§)
53.  Particular solution for the equation{ 2* —1)y = ¢ ** sin(e™*)

a.= —e*Cos(e™) + cos(e™) b.= e*Cos(e™) + Sin(e™)

.= —EICGE(E_I:] _ Siﬂ(e_x:] d. Cosx—Sinx txSinx

-
=



d?y

dx?

—COoSX

54.  The differential equation + (3sin x — cot X)% +2ysin® x =sin® xe
X

by changing the independent variablex into independent variable =z then we must have
a. z=—/2sinx b. z=+/2cotx C. Z =CO0Secx d. z=-cosx

55.  The differential equation Sin’x y + Sinx Cosxy +4y =0 is solved by changing
the Independent variable x into independent variable z then

a.z = 2logtan= b. z = 2logcot= c¢.z = 2logcos= d.z = 2cosx
d?v .
56. If d_2 +Ilv=Ss the normal form
X
d?y 5 dy 1 1 6 . .
—2 +x P =L 4| ———-———— |y=0o0btained by solving change of dependent
dx? dx \4x?® 6x*® x? y y g g P
variable , then the value of | is
a.l b. 0 C. 6x > d.-6x7?
2 T N ]
57. If %-{- Iv=S is the normal form of :—i -4x:—}+ (4x% — 1)y = —3e* sin2x then
X L &4

the value of I is

a.l b. 0 C. X d. -6x7
58.  Anpartof C.Ffor y"—cotxy'—(1—cotx)y =e*sinx is

a. cot x b. sin x c.e’ de™

F.
59.  The basis for the equationsin® x :x—;; = 2y, given that y = cotx is a solution of it, is

a. tanx + x b.sin x+ x c.tany —x d.sec x +x
L dPy o dy P.Q
60.  For a differential equation —=-P(x)== +Q(x)y =R, 1+ — + —%- =0, then one part of
dx2 dx a 52

complementary function is

a) e b) x™ c) sin x d) COS X

is solved



61.

62.

63.

64.

65.

66.

67.

2

For differential equation d_2y P(x)% + Q(x)y =R, P+Qx =0, then one part of
dx

complementary function is

a) e b) x™M o d) X2

2

) dvy dy .
Solut f X——(3+%x)—+3y=0
olution of X— ( )dx y=0is

a) y=—cl(x3+3x2+bx+6)+czeX

b) y=(c, +c,x)e* +3x* +4x

c) y=clx+czx2+x—14+x—9

d) y=(c; +cox)e® +%

Solution of y”—4xy’+(4x* —2)y =0, given that y = eX” is a solution.
a) y=x(x-1)e" +cx*+ex

b) y=eX (erx+cp)

C) y—é+c (x+1j
X 2 X

d) None
2
d d
The solution of diff. equation x2 ay + x—y -y =0, given that x + 1 is an integral.
dX2 dx X
A 1
a) y=eX2(clx+02) c) y=;+c2(x+;j
b) y:c1x+C72+x2 d) None
d%y . dy 3 5
Ccos x—2 +5sin x& —2ycos” X =2cos™ X is being solved by changing of independent
dx
variable from X into Z. Here
a) 1=C0SX b) z =e® ¢) z=—sinx d) Z=C0SX

Solving by variation of parameter y"—2y'+y = eX log x then the value of wornskion is

a) e2X b) e 2 ¢) 2 d) x2

Complementary function for (D* —2)%y =0is.............



2
68. The general solution of the equation x> % + xﬂ ks
X

69 . Particular integral for the equation x%y — 2xy — 4y = x2 + 2logxis..............

70.  The general solution for (D—1)° =sinhx isy =.......ccceeevnt
71. By changing the independent variable, we get the solution y = ............ of

y"—ly’+4x2y: x*,
X

72. The reduced normal form of the differential  equation
y —dxy +(4x*—1)y= —3e* Sin2x, isgivenby ...........
73..  You are  going  to solve the given differential

equation Cosx y + Sinx v — 2Cos®x y = 2Cos®by changing the independent
variable. The reduced equation with constant coefficients is ............

74. The order and degree of the differential equations (d_yf’z +(d_’°’yj2/3 =0 are
(A) 3,3 (B) 3,9 (C) 3,6 (D)9, 6
75. The solution of the differential equation (D —1)2 (D+2)y=0is

(A) y=c, +C,x+Ce ™ (B) y=ce*+c,x+ce ™

(C) y=ce® +c,x+c, (D) Both (A) and (C)

76. The P.1. of (D2 +a2)y=cosax, where a =0, is

A) Xsin ax B) Xsin ax ©) X COS ax D) - X COS ax
2a 2a 2a 2a
. . : . d’ _d% :
77. Solution of the differential equation P F+4y:0 IS
(A) y=ce" +(c, +tc,)e” (B) y=ce ™ +(c,+xc,)e*
(C) y=ce' +(c, +tc,)e* (D) y=ce' +(c, +tc;)e™

78.The P.1. of (D* -1)y =x* is



(A) (x2 +2) (B) —(x2 +2)
©) —(x*-2) (D) —(x*+1)
79. The P.I.of (D-2)’y=17e* is

£3x £X22x

A x’e B e
(A) 5 (B) 5
17 17
C) —x%e* D) —x‘e*
(® 5 (D) 5
_ _ . d*y dy 2x
80. The P.I. of differential equation F+4d——12y:(x—1)e is
X X
e”(x* 9x e” ([ x* 9x
A —| —— B) —| ———
()8[2 7] ()8(2 8}
e” (x> 9x e”(x* 9
C S D)9 ——=
()8(2 8} ()8(2 8}
. . . i . dx dy i
81. The solution of the simultaneous differential equations E=—a)y, E:a;x lies on
(A) An ellipse (B) Parabola (C) Hyperbola (D) Circle
Ans. (D)
. . . d?y _dy ‘
82. The P.I. of the differential equation —2—2d—+ y = Xe”" cos X
X X
(A)e*(—xcosx+2sinx) (B) e*(—xcosx+sinx)
(C) e*(xcosx+2sinx) (D) e*(—2xcosx+sinx)

83. Order of the differential equations is the

(A) highest order derivative involving equation (B) lowest order derivative involving equation
(C) Two derivatives (D) None of these.

84. The degree of the differential equation is the power of highest order derivative involving in
the equation provided the

(A) the differential equation is free from radical signs



(B) the differential equation is free from fractional powers

(C) Both A &B (D) None of these.



