UNDERGRADUATE FOURTH SEMESTER (HONOURS) EXAMINATIONS, 2022
Subject: Mathematics Course ID: 42114
Course Code: SH/MTH/404/GE-4

Course Title: Differential Equations and Vector Calculus

Time: 2 hours Full Marks: 40
The figures in the margin indicate full marks

Notations and symbols have their usual meaning

1. Answer any five of the following questions: 2x5=10
a) Showthatd x (bx¢&)+bx (éxad)+éx(dxb)=0.
b) If y; = sin3x and y, = cos3x then find the Wronskian of y; and y,_
) Solve & =x2y+y.
dx
d) IfA=ti—t%+t3kand B =sinti+cost]+costk, find < (4. B).

e) Show that x=0 is a regular singular point of the differential equation

2
2x2%+x%—(x+1)y=0.

f) Ifdx b =b x &= ¢ x @ then show that the vectors &, b, ¢ are coplanar.

- da _ d?@\ d3a
g) Ifd=2ti+t3f + 2tk then find the value of (E X F) — att=1.

h) Isx =e®,y =—3e> and x = e3%,y = —e3" are two linearly independent solution of the

W oy —y = 2
systemdt—Zx W 3x+ 6y 7

2. Answer any four of the following questions: 5X4=20

a) Apply the method of variation of parameters to solve:

d*y
W+4y = 4 tan 2x.

b) Test the coplanarity of the vectors 71 -9j + 11k, 31 +j — 5k, 51 -21f + 37k .

2
c) Solve x? % —x(x+2) Z—z + (x + 2)y = 0, given y = x is a solution.



d) Find the Power series solution of the differential equatlon — + 3x + 3y=0

about x = 0.

—x

d2
Solve by the method of variation of parameters: d— + 2 + y =—

e)

f) i) Prove that% [ﬁéa 4z %9] [p ] [pq —] where p, G, 7 are functions
of t.
i) If 7 X 7_") = 6 , then show that 77 X 17 =d , Where 7 is a vector function of scalar
variable t and d@ is a constant vector.

3. Answer any one of the following questions: 10 x 1=10

a) i) Solve: (3x+2)2 +5(3x+2)——3y—x +x+1
ii) The velocity of a particle moving in space is given by V(t) = —3ti + (sint)j +
(COSZt)E. Find the particle’s position as a function of ¢ if the position at time t = 0 is given
by R(0) = j.
iii) Solve: % = - (ii 5= ;’TZZ 5+3+2

b) i)SoIve:%—%+ 3x =sint, %+y =cost;giventhatx =1,y =0 fort =0.

i) If A= 3xyi — 5zj + 10xk, then evaluate f/f. d7 along the curve c given by
x=t*+1,y=2t%,z=1t3 fromt=1tot =2 4

*k*k



