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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 2nd Semester Examination, 2024

CC4-MATHEMATICS
DIFFERENTIAL EQUATION AND VECTOR CALCULUS

(REVISED SYLLABUS 2023)

Time Allotted: 2 Hours Full Marks: 60
The figures in the margin indicate full marks.

GROUP-A
Answer any four questions 3x4=12
L. Find the Wronskian of e*, coshx, sinhx . Are they linearly independent? Justify 3
your answet.
2. Prove that ¢* is an integrating factor of the equation (x* + xy e +2 Yy =0. 3
3. Find the particular integral of the differential equation 3
d’y |, dy 23
2V 2% fy=x%
& d
4. Provethat [Gxb bx¢ ¢xal=[ahc]*. 3
5. Ifd=3+46 -1k \b =13 -8 ] + 3tk , then find gt—(axz?) att=1. 3
6. Integrate IF -dF where F=(x*>-3y%)i+(? —2x%)] and C is closed ellipse 3
x=3c¢osl, y=2sint, 0<t<27w.
GROUP-B
Answer any four questions 6x4 =24
T Define autonomous system. Find the critical points and trajectories (direction 2+2+2

field) of the system e 6-3y , D _ ~12+3x>.
dt dt

8. Solve the differential equation % +2 (logy) = % (log y)2 i 6
X X
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9. Solve the following equation 6
%— Q+ y=xe

10.  Apply the method of variation of parameters to solve the equation: 6
% +2 % +y= e':

11.  FinddivF and curl F when F = grad(x® + y* + z° —3xyz) . 6

12.  If F=(5x? +6y) =(3x+2)*)] +2xz%k, then evaluate [F-dF from (0, 0, 0) to 6

(1, 1, 1) along the path C given by x=¢, y=£*, z=¢>.

GROUP-C
Answer any fwo questions 12x2=24
13.(2) Find an integrating factor of the equation (3x?y* + 2xy)dx + 2 Y2~ dy = 0. 6
Hence solve it.
(b) Solve the following system of linear differential equations: : 6
£+ @ +2x+y=0
ar drt
@ +5x+3y =0
dat ‘
14.(a) Solve the equation (D>-3D+2)y=3%=20sin2x, by the method of 6
undetermined coefficients.
(b) Solve the following equation: 6
: ,
. Y 12529 oy 10(x+ 1)
dx T’ x
that '
a Gy a3
[@bél=|b, b, by |[ImH]
g € &

where [, m, ni are three non-coplanar vectors.

(b)»Find the work done by the force F =(0, 0, —~mg) in moving a particle of mass m 6
from (0, 0, 0) to (1, 1, 1) along the curve 7 = (f, 2, t3) , t being a parameter.

16.(2) Verify that (2x2 +3x) Yy +(6x+3)y, +2y = (x+1)e” is exact and then solve it. 6

(b) A particle moves along the curve x=¢+1, y=1*, z=2t+5, where  is the 6

time. Find the components of its velocity and acceleration at time ¢ = 1 in the
direction (i + j +3k).
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