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U.G. 2nd Semester Examination - 2023

MATHEMATICS
[HONOURS]
Course Code : MATH-H-CC-T-04
(Differential Ecjuations)

Full Marks : 60 Time : 2 12 Hours
The figures in the right-hand margin indicate marks.

The symbb!s and notations have their usua] p, anings

1. Answer any ten questions: 2x10=7

T T L
a) Consider 5—3}’ ., »(0)=0. 15 the solution

of the equation unique? Support Your angyyey

b)  Deduce the differential equation of ), Paraby
las having their axes parallel to the'y-ayi

d
c) Solve _dlx-: y—x.

-d) Define Clairaut's form of a differe

Ntia] e
tion. What is its complete Primig; Qua-

ve?

A, dlf
If XJ)= x|X| ] examine lf — 1
e) f( ) dx? exlsts at =0
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Verify that (x+ y+1)" is an integrating fac-
tOFOf(2xy—y2 —y)dx+(2;g,:—x2 -—x)dy= 0.
Show that the curve for which the tangent at

every point makes a constant angle with the

radius vector is an equi-angular spiral.

Solve -(xzy—QxyZ)dx+(3x2y'—-x3)dy= 0

- d
Consider the equation t:;[—)— 2y =0. Consider
ihe case (a) y(0)=0 (b) y(0)=0. For which

ion?
case the equation will have no solution?

dx

— 42 3 e
Consider the equation e x* . Determine th

equilibrium point of the equation. Is the equi-

libriuma point stable?

Find a particular integra! @
(D*=4D+4)y=x%"
Solve the equations

dx

beyz caze abxy

isti ion
Determine the charac’feﬂsms of the equat

; tant.
(5 2) 4y, (x,y) =05 K15 P

(2)

n) . Solve p’x—p’y, where p= % )

o) Verify if the following equation is integrable:
(y* +yz+2*)dx+(2* + 2x +x* ) dy+(x? +xy+y*)dz=0.
2. Answer any four ciuestions: 5x4=2(

a)  Solve the equation

s

d)
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by the method of undetermined cq effici

d’y . dy A
—=+2—+2y=8¢"
dx? Cix y
ficients.

N ayy dy -
Solve sin xzx?—cos-xa;.].zysmx =

Obtain an analytic solution of the equation

d*y v
dx2+y 0 around x = (. \

Solve the equation

dz
e + y=cosec x
by the method of Variation of Parameter,
Solve the partial dlfferemlal €quation
px+v3qy= 2(2——x ) )

by Charpits method

(3)
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f)  Solve the partial differential equation

2 2
—yy =P X
Xz, yzy._. —

- z

3. Answer any two questions: : 10x2=20
- 3) i)  Solve x‘;c -(2x l)aj’+(x—1)y—0

ii) Verlfy that x is a solution of the reduced

2

A’y dy
eql.latlon of xz-x-z-—xdx+y =x

Solve the equation after reducmg ittoa

first order linear equation. 5+5 |
b i)  Solve (p? +4)y=sin2x
i)  Solve the system
2 _ay=e® o
(D =2)x-3y 4+6

(D2+2)y+x"0 .
) i) Solve the partlal differential equatlon
. Xz, —yz =2
With initial condition
o 2(x,0)= f(x), x20-
i) Form 5 partial differential equation by
| eliminating the arbltrary functlon F from
the relation 7 '
Fx4ypz 2 +y'+27)=0.  6+4
_—— .
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