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N.B. :— () All questions are compulsory.

(i) All questions carry equal marks.
(ziz) Wrong answers carry negative marks.

1. If p is a polynomial deg p = n > 1 with leading coefficient a; = 0, then p

has exactly n roots. If rq, rg9, .... r, are roots of p, then :
A pi)=ay(z-rn)(z-r) ... (z-r,)
B) p@)=ay,/(z-n)(z-1r).... (z-r,)

(©) p(z):“z—o(z—rl)(z—rz) ...... (z-r,)

(D) p(z):‘;—o(z—rl)(z—rz) ...... (z-r,)

2. If p(z) is a polynomial of degree 3 with real coefficients, then p has :
(A) At least two imaginary roots (B) At least one real root

(C) At least one imaginary root (D) At least two real roots

P.T.O.
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Consider a system of n equations :

allzl +a12 22 + --------- +aln Zn cl
a21 Zl + a22 Zz + --------- +a2n Zn 62
an,z;, +a,, z, +*...... +a,, z,=c¢,
if ¢ =c,=¢5 =......... =c, =

then :

(A) It is non-homogeneous system of n linear equations
(B) It is homogeneous system of n linear equations

(C) It is a polynomial has degree n — 1

(D) It is a polynomial of degree n + 1

The characteristic polynomial of equation :

y'"+y'=6y=0

is :
A r-86 B) r2+r+6
C) r2+r-6 M r2-r-86

Consider the system of equations :

izy +z,=1+1i

The value of z; and z, are :

(A) i/2 and —i/2 (B) 2i and 3i

(C) i and i/2 (D) —i and ¢

If p is a polynomial deg p > 1 and r is complex number such that :
pr)=p')=.. =p" V@)=0,p" ()0

then :

(A) r is a root of p with multiplicity m

(B) r is a root of p with multiplicity m — 1
(C) r is a root of p with multiplicity m + 1
(D) r is a root of p with multiplicity m + 2
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A boundary condition is a condition on the solution at :
(A) One point
(B) Two or less than two points
(C) Two or more points
(D) Infinite points

Let ¢ be the solution of y' + iy = x such that ¢(0) = 2, then what is
d(m) ?

A) m (B) —m

C) w2 D) —n/2

Which of the following is the solution of differential equation y" + y =0 ?
(A) o(x) = a sinx + b cosx (B) ¢(x) = cosx

(C) o) = sinx (D) All of these

If ¢(x) = e* is a solution of :

A y'-y=0 B) y+y=0

© y +y =0 D) y +y=0

y' + 2xy = x has a solution ¢, then required solution ¢(x) is .............. .

1 2 1 2
(A) ¢(x):5 +ce” (B) (I)(x):—z + ce”

1 v 1 2
C) ox)=- 5 - ce D) ox) = 5 + ce

The equation y'+ a(x)y = p(x)y* (where k is constant) is known as :
(A) Exact equation (B) Ricatti equation

(C) Bernoulli’s equation (D) Fermat equation

P.T.O.
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EwL -
0w =5 o Ry

E .
) ——————sin (0x — Q)
+0°L JR? + 0’ L
is solution of differential equation :
(A) Ly'+Ry=E sin ox (B) Ly'+Ry=E
(C) Ly"+Ry=ER (D) Ly'-Ry=E

Consider the equation y" =3x + 1 has a solution ¢. What is required solution

dx)on 0 < x < 17

(&) o) = % (1+4e079) (B) 0(x)= @ (1+4€07Y)
2
(€) o) =-T(1+4 =y (D) None of these
The solution of the differential equation :
y'+ (cos x)y =sin x cos x
is :
(A o(x)=( +sinx) + ce'™" B)  o(x) = (sinx —1) + ce*™*
(C)  o(x) =(sinx —1) + ce sn* D)  o(x)=(1 —sinx) + cet™*

L(y) = y(") + aly(” Dy o+ a,y = b(x)

is a linear differential equation of order n with constant coefficient if

b(x) = 0, then it is known as :

(A) Homogeneous equation

(B) Non-homogeneous equation

(C) Second order homogeneous equation

(D) Second order non-homogeneous equation
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Let aq, ay are constants and consider the equation :
Ly)=y"+ay' +a,y=0.

If rq, ry are distinct roots of the characteristic polynomial p. Then required

solutions ¢, ¢, are :
(A) ¢y (x) =€, 0,(x) = B)  o(x)=e 1", 9p(x) =
(©) ¢;(x) =", 9, (x) = xe'l” D) ¢y (x)=e ", op(x) = xe”
The solution of the differential equation y" — 4y' + 5y = 0 is :
(A)  o(x) = e > (¢ cosx — ¢, sin x)
B)  &(x) = €™ (¢, cosx + ¢, sin x)
(C)  o(x)= e (¢ cosx + ¢,sin x)
D)  d(x) =€" (¢ cosx + ¢, sin x)
All solution ¢ of y" + y = 0 satisfying :

00) =1, 0(n/2)=2

is :
A d(x)=e* -¢" B) ox)=e€" +e*
1 1
C) ox)=- 5 (" +e) D) ox)= 5 (" —e™)

What is the characteristic polynomial of differential equation :

y'+ w0’y =0
A p(r)=r*-w? B) pr)y=r* +w?
1 5 2
©) p(”)za(’” +w) D) pr)y=w?-r*

P.T.O.
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21. The solution of the differential equation :

y'"+y'=2y=0

is :
A ox)=ce +¢ e?" B) o(x)=¢ e +¢ e
C) dx)=(¢ +¢)e” (D) None of these

22. For any real x; and constants o, § there exists a solution ¢ of the initial

value problem :
L(y) =0, y(xg) =0 y' (x)) =P on —oo<x <eo
It is known as :
(A) Fundamental theorem of algebra
(B) Existence theorem
(C) Uniqueness theorem
(D) All of the above

23. The solution of y" + 16y = 0 is :
(A)  O(x)=c¢ cos 4x + ¢, sin 4x B) ox)=c¢ e+, e
1 x
(C) 0(x)=(¢ +c,x)e ™ R e G

24. The equation y'+ a(x)y =0 has a solution :

*0 i x
(A o) = fa(t)dt B) ¢(x)=exp fa(t)dt}

0 *0

(©) d(x) = exp { J a(t)dt} (D) 9(x)=exp J'a(t)dt}

X0 L 0
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25. The solution of the equation :

" 1 1
y +—y—%=0
X X
(in the form x7) is :
1
©) n=Lnr=2 (D) ’”1=—1,’”2=5

26. The function ¢, ¢9 are said to be linearly dependent on any interval I
if :
A b, +c0,=0 if ¢,¢c, =0
B) ¢ 6, +¢ ¢, =0, ¢, ¢, not both zero
(C) Both (A) and (B)
(D) None of the above

27. Two functions ¢y, ¢ are solution of L(y) = 0 on an interval I and x; be any

point in I ¢, ¢y are linearly independent if and only if :
(A) W (9, 9,) (x) =1 B) W (91, 0,) (x) =0
(C) W (1, 0,)(x) #0 D) W (9, 0;) (x) = o0

28. Two functions ¢, 09 are defined by :

0,()=x and ¢,(x) = €”,
r is complex constant. Then functions are :
(A) Linearly dependent
(B) Linearly independent
(C) Both (A) & (B)

(D) None of the above P.T.O.
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Let ¢4, 05 be any two linearly independent solutions of L(y) = 0 on an interval

I. Every solution ¢ of L(y) = 0 can be uniquely expressed as :

A d=c 0, +c0, B) o0=(q+¢c) ¢
©) ¢=qf—1l+qf—22 D) 0=c 0 /c0,

Let o,B be any two constants and let x; be any real number. On any
interval I containing x there exists at most one solution ¢ of initial value
problem :

L(y) =0, y(x)) = o y'(xo) =P.
It is known as :
(A) Existence theorem
(B) Uniqueness theorem
(C) Fundamental theorem of algebra
(D) Fermat theorem
Let b be continuous on an interval I. Every solution y of :

L =y"+ay' +a,y=bx)
on I can be represented as :

Y=y, +cq0 +60,
it is called :
(A) Basic solution (B) Particular solution
(C) Complementary function (D) Complete solution
The equation :
M(x,y) dx +N(x, y)dy =0

is exact if and only if :

M _ N ™M _ N
(&) dy  ox (B) dy  ox
oM  ON oM oN
© 5 = O S-o=-5

e E
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33. If:
g(x)
f(x,y) = o)
then the equation y'= f(x, y) is called :
(A) Only x variable separated
(B) Only y variable separated
(C) Non-variable separated
(D) Variables separated
34. The solution of the equation y' = 3y%/3 which of the among :

A ox)=(x+0o)* B) o(x)=(x+¢)?
1
©) ¢ =(x + @ =S

35. Which of the following is a solution of :

. 3x% = 2xy
Yy ="
x° =2y
A P +xPy+y’=c B) X -x*y+y’=c
©) x*-y’=c¢ M x4+’ =c

36. If r; and ry are repeated roots of the characteristic polynomial :
p(r) = P+ ar + a,
has a solution :
B) 0,(x) = ™, 0,(x) = xe"
B) 0,(x)= €17, 0,(x) = &'
©) 0,(x) =™, d,(x) = €2

D) 4@ =27, g, (x) =
P.T.O.
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If ¢ is any solution of :

y"+a,y'+a,y =20

on an interval I containing a point x;. Then for all x in I which of the

following is correct ?
W) o) €70 <o = o () ¢ 7
B) Jowro)] 70 <o) = Jo xp) 7

© Jocol] = focxo)] £ flo (xp)]
(D) All of the above

The ordinary differential of first order is represented by :

A) y'=f(x,)

B) y'=(x,xH)

©C) y'=f(x » )

D) Yy = f(x, y, yn b

The equation :

L) =y"+a(x)y"+ayy=0
if ¢ is any solution of L(y) = 0 if and only if p satisfies the first order non-
linear equation :

==y - aqx)y-a,(x)

is known as :
(A) Bernoulli’s equation
(B) Ricatti equation
(C) Legendre’s equation

(D) Fermat equation
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40. The solution of the equation y" + 10y = 0 with initial condition :

y(0) = m, y'(0) = n*

is :

2
(A) 0(x) = cos V10x +—<

\/ﬁsin 10 x
2
(B) ¢(x)= —mcos v10x +Tsin 10 x
10
2
i
(C) 0(x) = msin 4/10x +Tcos V10 x
10
D (b(x):TESiHM— T cos V10 x
o) 710
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