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(iz) Figures to the right indicate full marks.
(i11)  Negative marking system is applicable for wrong answers of MCQ.

(zv)  Use black ball point pen to darken circle of correct answer in OMR

sheet. Circle once darkened is final.
MCQ
1. Choose the correct alternative for each of the following : 1 each

() If p is a polynomial such that deg p > 1, then p has at least one root.

It is known as :

(@) Existence Theorem

(b)  Uniqueness Theorem

(¢) Fundamental Theorem of Algebra
(d) ~ Lagrange’s Mean Value Theorem

P.T.O.
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( 2) R—103—2017
(1) Consider the system of equations :
121 + 29 =1+1
221 + (2 — 1)z9 = L

What are the values of z; and z5 ?

(@) zy =1 and z9g = -1 b) zy =-i and 29 = I

(e) zy =20 and z9 =1 (d) 2y =-2iand z9 = i
(zii) A boundary condition is a condition on the solution at :

(@) Two or more points

(b) One point

(c) Singular and regular points

(d) Pole

(iv)  The equation L(y) = y” + a1y’ + agy = 0 if it has two repeated roots
r1, ro of characteristic polynomial p. Then its solutions are :

(@ 1) = ¥ and ¢g(x) = e72¥
()  91(x) = e71* and Pg(x) = e'2*
(©  01(x) = "* and ¢g(x) = €"2¥
d)  01(x) = 1" and ¢g(x) = xe’1*
) Which of the following is true ?
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( 3 ) R—103—2017
Two functions ¢¢, ¢o defined on an interval I are said to be linearly

dependent on I if there exist two constants cq, cg not both zero, such
that :

(@)  c101(x) + coholx) = 1 ()  c101(x) + coholx) = 0
(€)  c101(x) + codglx) = o d)  c101(x) + cohg(x) = -1

A linear differential equation of order n with variable coefficients is

an equation of the form :
aO(x)y(”) + al(x)y(n -y + a,(x)y = blx)

where a(, aq, ............ , a,, b are complex-valued functions on some real

interval I. Points where ag(x) = 0 are called :
(@) Non-singular points (b)  Boundary points
(c) Regular points (d)  Singular points

If the coefficients a; of L are constants, then which of the following

is correct ?

@ W(0q, Ogy woene. 0,)x) = e@1% + %0) W(0y, dg, ... 9,,)(x)
@) W01, Ogy weene. 0,)@) = 1@ = %) W(hy, dg, ....... ¢,)(xg)
©  W(hp, Ogy weene. 0,)x) = e 1@ = %) W(0q, Og, ...n.. 9,)(x)
@) W1, Ogy weene. 0,)@) = e"41@ + %0) W(¢y, Qg, ....... ¢,)(xg)
The equation L(y) = y™ + aq(y™ — D + ... + a,x)y = bx)

If b(x) = 0 for all x on I, then L(y) = 0. It is known as :
(@) Homogeneous equation

(b) ~ Non-homogeneous equation

(c) Ricatti equation

(d) Bernoulli’s equation

P.T.O.
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The solution of the equation y" — 2y = 1 is :

1 .
(@) olx) = 5 + ce_Zx, where ¢ is any constant
1 0 .
b) o) = -5 + ce*, where c¢ is any constant
1 9 :
(c) olx) = 5 - ce“* where c is any constant

1 .
d) o) = 5 - ce™2* where ¢ is any constant

Theory

Attempt any two of the following : 5 each

(@)

®)

(c)

Consider the equation y* + ay = 0 where a is a complex constant. If

¢ is any complex number then show that the function ¢ defined by :
0(x) = ce™@*

is a solution of this equation and moreover every solution has this

form.
Consider the equation y” = 3x + 1 :
(@) Find all solutions on the interval 0 < x £ 1.
(1) Find that the solutions which satisfies ¢(0) = 1 and ¢(0) = 2.
Solve the following system for zq, 29, 23 :
321 + 29 —29 =0
2z —z3=1

22 + 223 = 2.

Attempt any two of the following : 5 each

(@)

Two solutions ¢;, ¢ of L(y) = 0 are linearly independent on an interval
I if and only if W(¢, ¢g)(x) # O for all x in I.
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(b) Find the all solutions of the equation :
Yy’ + 9y = sin 3x.
(c) Let aq, ay be constants and consider the equation :
Lly) = y” + a9y’ + agy = 0.
If rq, ry are distinct roots of the characteristic polynomial p, where

p(r) = r2 + aqr + ag then prove that the functions ¢;, ¢, defined
by :

01(x) = e"1%, dglx) = e’2*

are solution of L(y) = 0.

Attempt any fwo of the following : 5 each
(@) Let by, bg, .......... , b, be non-negative constants such that for all
xin I :
Iaj(x)l < bj, G=1,2, ..... , )

and define K by
K=1+0by+by+ ........ + b

If x; is a point on I and ¢ is a solution of L(y) = 0 on I then prove

that :

o)

for all x in I.

oKl g”q)(x)uguq)(xo)u Klx =]

b) Find two linearly independent solutions of the equation :
1
Bx — 129y + 9% —3)y — 9y =0 for x > 3

P.T.O.
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(c) Consider the equation L(y) = y” + a1y’ + a9y = 0 show that a; and

ay are uniquely determined by any basis ¢;, ¢5 for the solutions of

L(y) = 0 it satisfying L(¢;) = L(¢g) = O show that :

o, 0, O
Y N 4 oA of 03
1~ 2 = .
W(“’l’%) W(¢1’¢2)
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