Total Page - 11 UG/2nd Sem/Math/H/19
2019
B.Sc.
2nd Semester Examination
MATHEMATICS (Honours)
Paper - C4T
Full Marks : 60 . Time : 3 Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Unit - I
[Marks - 22]

1. Answer any one question : 1x2
(a) Show that E=3y3 , ¥(0)=0 has more than
one solution and indicate the possible reason.

(b) Let W(y, »;) be the Wrongkian of two
linearly independent solutions y; and y, of the
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(2)

d2y
ti —+Plx
equation B2 ( )

dy

E"'Q(x)y =0 then

prove that

2. Answer any fwo questions : 5x2

(a) Let 7, r, be the roots of the indicial polynomial
for the equation

2
E% + f@’— +by =0 where g, b are constants.

If 1 #7r then show that two independent !
solutions are ¢'I* and ¢"2* respectively. 5 \

(b) Solve the differential equation j

2
d d .
_,ZV_ D o x+esinx
dx
by the method of wideoarnine coefficient. 5
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(3)
(c) Solve the differential equation

2
[2+3x)%+5(2+3x)%—3y=x2+x+1,

2
—— X
3

5

3. Answer any one equation : " 10x1

(@ () A 2nd order linear differential equation of

dz
the form Zx'-'i‘P Y +oy= F(x), where
P, Q and F are continuous functions of x
on [a, b]. Then by using the method of
variation of parameters prove that the
general solution of given ODE is given by

V)= Auls) s Bils) {-f%;—)df} o)
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(4)
where 4 and B are two arbitrary constants

and W (u,v)=uv'—vu'. 5

(i) Solve the diifferential equation

2

d’y
dxz

+a’y =sec(ax) by the method of |
variation of parameters. 5

(b) (i) State and prove the super position principle
for homogeneous linear differential equation.
4

(ii) Using the fact that y = x? is a solution of
. 7 Zdz}' 3 a)’ 4 _0 ‘.
the equation X % xg"‘ S ]

0<x <o then find another independent
solution. 4

(iiiy If y =xcosx is a solution of an n-th order

linear differential equation

dﬂ ) dx—[

L+ q oA +...+an_]d—y+a,,y=0
" dxn-—l dx

with real constant coefficients, then find the
least possible value of 7. 2
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Unit - 11

[Marks - 13]
4, Answer any four questions : 2x4
(a) Show that
(yz+xyz)dx+(xy+xyz) dz +(zx+xyz)dy =0
is integrable.

gl
Y2

f 0 1
equations (yl}=[ )[yl]. where a,be R
y2) \@ bJ\»

Then prove that every solution y(x) —0 as

(b) Let y=[

] be a solution of the system of

x—« if g<0 and b<O0.
(c) Show that f(t,x)=(3t+2x, x—x;) on
S:{|t|<e, |x| <o} satisfying a Lipschitz

condition where x =(x;, x;) € R>.
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(6)

(d) Find the first order simultaneous differential
equations for the third order differential equation

3 2
iﬁ-ei—"-nzé’i—splsé’,
e ar dt

. A
(e) Solve:: 3y-2z z-3x 2x-y°

(f) Write fundamental matrix for homogeneous
system of linear equation given below

X(t)=A(t)X(r) where

x (1) _
X(1)= ’5‘2(’) , tefa, b].

%, (1)
5. Answer any one question : 5x1=5
(@) Find the fundamental matrix and the solution

X(t) such that X (0) =(;) for the system
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dxl
E " 2 -1 xl
dry | (0 —4)(x, 5
dt
(b) () Solve :
dx = dy L dz
-"Z(J?—z) yz(z—x) zz(x—y) 2%
(i) Solve :

(12 26)dc +{z0-22) b+ (3y~23)dk =0

2%
Unit - I
[Marks - 9]
6. Answer any fwo questions 2x2

(@) Find the equilibrium point of the system of
differential equations

x.=ex_l —1 and j):);ex_
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(8)
(b) Show that x = is the regular singular point of
the differential equation

2
2x2§;2¥+7x(x+1)%—3y=0

(c) If Z c,, X "™ is assumed to be a solution of

m=0
2.0 2
x°y'-xy —3(1+x )y=0 then find the values
of r.
7. Answer any one question : 5x1
(a) Find a power series solution of the equation

2
(xz—l)d—§+3x—@+.xy=0_
dx dx )

Given that y(0)=4 and% =6. 5

x=0

(b) (@) Find the phase curve of the dynamical
system of equations ¥=2x-y and

y=-4y. Also describe the nature of
stationary point.
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(%)
(i) Determine the steady state and their stability

of the differential equation %=x2—5x+6.

3+2=5
Unit - IV
[Marks - 16]
8. Answer any three questions : 2x3

(a) If the vector g and ¢ are perpendicular to each
other then show that the vectors

5x(5x5) and (Eixl;)xé are perpendicular to
each other.

(b) Find the value of x such that the vectors

2 - j+k, i+2j-k and xi—4]+5k are
Coplanar.

(©) If a=1* -1 +(2t+1)k and
b=(2t-3)i + j—tk then show that

ay
E(a.b)=-6 at i1=1.
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( 10 )
(d) Evaluate

1 T "
I[de—;]dr where 7 =13 +2¢%] + 3tk .

dt
0

(€) A necessary condition for the vector & () to be

constant is % =0. Prove it.
{

9. Answer any one question : - 10x1

(@) (1) A necessary and sufficient condition that a
proper vector 3 has a constant length is

thatz}'.ﬁzo. 5
dt
() If §=Fxr} and d—szxl; then show
dt dt

that %(ﬁxl;):r’x(axg) where 7 is a

constant vector and &, b are vector
functions of a scalar variable ¢, 5

(b) () Four points whose position vectors are
a, b, ¢, d are Coplanar if and only if

[555]=[553]+[55a']+[553] 5 ‘
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( 11)
d¥% 2 aa27 -
@) If 72*=6{i-24tj+45i11tk and if
t
F=2f+_} and %=—§—3£ when =0,
then show that

F=(;3-:+2)§+(1—2z4)j+(x-4sim)12_
5
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