225/Math.(O) 23/22112

B.Sc. Semester-11 Examination, 2023

MATHEMATICS [Honours]
Course ID : 22112 Course Code : SH/MTH/202/C-4

Course Title : Differential Equations and Vector Calculus
[OLD SYLLABUS]

Full Marks : 40
The figures in the right-hand margin indicate marks.

Time : 2 Hours

Candidates are required to give their answers in their
own words as far as practicable.

Notations and symbols have their usual meaning.
UNIT-1
1. Answer any five from the following questions:

2x5=10

a) Does the function f(x,y) =sinx + y? satisfy
a Lipschitz condition w.r. to y on the rectangle

R={(xy):0<x<1,0<y<3}? Justify
your answer.

b) Find the particular integral (P.I.) of the ODE:
F(D)yy=f(»),

where F(D)=(D-m)D-m,)...(D—-m,) and

[Turn Over]

3 2= A

c) Evaluate : .[(fxz—:jdt, where 7 = ] + 26 - £k .

t
1

d) Find out the critical points of the system of

differential equations:

dx dy

o 5x+6, L=y

dt yomr dt yor

e) If a=ri-§+Q+Dk and B=(u-3)i+]—1tk

d( dp
— —= |at r=2.

then find dt(ax dtj

f)  Whether the following functions are linearly
dependent or independent?

x*—=x+1, x*=1,3x*—x—1.

g) Find the volume of the parallelopiped whose
three concurrent edges are represented by the
vectors
Gd=31-5j—4k b=1+3j-2k,
i=3i+j-2k

h) Ifd—fz W X *and%—axg, show that
%(d’xlg):B x (d x b).
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UNIT-1T
2. Answer any four from the following questions:
5%x4=20
a)  Solve that differential equation

d?y dy e*
o2 Cax T T Tr e

by method of variation of parameters.
b) Find the general solution of the differential

equation

d*y d?y "
w+zﬁ+ y =Xx“cosx.

2
c) Iffi—jﬁ:—nzx att=0, x=a, and d_x:u’ find the
dt dt

particular solution. Hence prove that the

2

. . U
maximum value of x is /a* +—. 3+2

n

2?—}'+2I€, when t=2
45—2}'+31€, when t=3

value of J.(Fijd’
W

ii) If@=0buta@f=ay and @xB=ax7 then

dy i) IfF= , then find the

prove that g=7. 3+2
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e) 1) Prove that the necessary and sufficient

condition for a vector 7= f(s) to have a

o adf -
constant direction is f ><7];:O

i1)  Prove that

(@x B).(7x8)+(@x7)(8 x B)+(@x8)(Bx7)=0.
3+2
f)  Determine the nature of the equilibrium point

of the linear system:

dx
—=4x-y,
dt 4
dy
—=2x+Y.
dt ¥

Also sketch the corresponding phase portrait in
the phase plane. 2+3

UNIT-III

3.  Answer any one of the following questions:
10x1=10
a) i)  Show that x = 0 is an ordinary point of the

differential equation

d%y dy

— _ +2)y=0.

P tx (x +2)y

Hence find the power series solution of the

above differential equation about x = 0.
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11)  Prove that three non-zero non-collinear
vectors g*, b, ¢ are coplanar if and only if

[@ b ¢]=0. (1+6)+3

b) 1)  Solve the following linear system by using

nature of the characteristic roots:

dx
—=x-4y,
dt ¥
dy
——=Xx+Yy.
@

i1)  Find the particular solution of the ODE:

2
d . . .
%’% + 47): +4x=3sin2¢t which satisfies the

" dx
conditions x=0,—=0at =0,
dt
111) Prove that

6 B |ax 7] - (@x P@x7) =laf [T .
4+3+3
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