VIDYASAGAR UNIVERSITY

Question Paper

B.Sc. Honours Examination 2023
(Under CBCS Pattern)
Semester — II
Subject : MATHEMATICS
Paper : C-4T
( Differential Equations and Vector Calculus )

Full Marks : 60
Time : 3 hours

The figures in the right-hand margin indicate marks.
The symbols used have their usual meanings.

Answer from all the Groups as directed.
GROUP—A

1. Answer any ten questions from the following :

2x10=20

{a) Are these three functions e*, e2*, e3*
linearly independent? Justify.
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(2)
State the existence and uniqueness
theorem for the nth order linear
homogeneous differential equation.
Find the particular integral of
d
(D? + 4)y = eX sin2x, where D= o

Define isolated critical point of the linear
autonomous system of differential equations.

Find a necessary condition for the vector

NAS to be constant.

If e?* and xe?* are particular solutions of a
second order homogeneous differential
equation with constant coefficients, then
find the equation.

Scalar triple product a awx mvv is the volume

of a parallelepiped. Justify.

Distinguish between initial value problem
and boundary value problem.

Prove that
T2
c, da

[dxb, b x
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(3)
Find the first order simultaneous differential
equations for the third order differential

equation of
By d’y . ody oo ox w%
MXMI@M&MM..THNQNX mmxlwwm m mmagsw

Find the equation of the tangent plane to
the surface z = x2 Imm at (3,1, 2).

Consider a system of differential equations

&x dy .
7 —= =3x-8y .
-y =2x~-Ty, a x—-8y . Discuss the

nature of critical point at (0, 0) of the system.

Find a unit normal to the surface

xwlmw+Nqu at (1,-1,2)

Test the continuity of the vector function
i
7 =|t|{-sint[+(1+cost)k at t=0.

-

If >ukmmeXNw+ &@N»v then find
div(curl A).
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(6)
(ii) If ?(t) =527+ t]/'\~ 3k, then prove that

2 — dz? A A A

[17x dt=-141+75)-15k
dr?

1

5+5=10

() What do you mean by singular point? Use
the method of Frobenius to find the solution
of the differential equation

2

2dy ., dy (. 2 1) _
X E—x—é—+xa—+(x '—Z y—O 2+8=10

7/

dy  dx
(d) (i) Solve —y—+—--x_6y:63t

at dt and
dy dx
2 BY L OX gyt
at Tar XY

(i) Find the work done by a moving particle
in the field of force

= 2N a A
F=3x"1+(2xz-y)Jj+2zk,
along the curve defined by x? =4y,
3x% =8z from x=0 to x=2. 6+4=10
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