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SEMESTER =5: MATHEMATICS (CORE COURSE FOR MATHEMATICS AND COMPUTER APPLICATIONS)
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(Common for Regular 2016 admission & Supplementary 2015 & 2014 admissions)
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PART A
Answer all questions. Each question carries 1 mark.

. Write the necessary and sufficient condition for the differential equation

M (X, y)dx+ N(X, y)dy =0 to be exact.

. Define Bernoulli’s equation.

Reduce ﬂ‘i‘ X2
dx 1-x

dy d%
dx* dx?

Form a linear second order homogenous differential equation whose solution is

Yy =X4/Y tolinear form.

Solve —-4y=0

y =ce > +c,e™
Find the wronskian of the functions {Cos2x, Sin2x}

Define singular point and ordinary point.
Explain Bessel function of the first kind of order n.
What is the auxiliary equation of Lagrange’s linear partial differential equation?

. Form a Partial differential equation from the equation z = (x* +a*)(y® +b?) by eliminating the

arbitrary constants. (1x10=10)

PART B
Answer any eight questions. Each question carries 2 marks.

Solve xd—y+ y=x’y°
dx

Find the integrating factor of (xzy - 2xy2)dx - (x3 —3x2y)dy =0
Find the orthogonal trajectories of the hyperbolas Xy =c.

d? d?
Convert the equation x° q Sy +2x2 r Z/ + 2y =0in to ordinary differential equation with
X X
constant co efficient.
2
Find the particular integral of the equation Z + 4y =Cc0s2X
X
3
Solve u—7d—y—6y =0

dx?® dx
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Prove that J,(0) =0
Find the singular point of (x® +Xx?)y" +(x* =2X)y’ +4y =0

Verify that z = f (x* + y?) is a solution of y@— X@ =0
ox oy
Solve the equation Xp+ yq =3z
PART C

Answer any five questions. Each question carries 5 marks.

Solve xlog xﬂ+ y =2log x
dx

Solve the exact equation (ycosx+1)dx +sinxdy =0
Reduce to first order X?y —xy’ + y =0 and solve if y = X is one of its solution.

Solve by the method of undetermined coefficients y” —6Yy +8y = 3e*

2
Find the power series solution of 2x? % +(2x% - x)% +y=0
X X

Prove that J, (X) = \/zsin X
% X

Solve (z—y)p+(X—2)g=Yy—X

PART D
Answer any two questions. Each question carries 12 marks.
A) By using transformation, solve (X —2y+1)dx + (4x—3y—6)dy =0
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(2x8=16)

(5x5 =25)

B) Find a Family of oblique trajectories that intersect the family of straight lines y =cXx at

angle 45°.
d’y
A) Solve v + Yy =cosecx by the method of variation of parameters.
X
d%y , dy 2
B) Solve the Cauchy’s homogenous linear equation x o —4Xd— +6y =X
X X

Find the series solution of initial value problem (x* —1)y" +3xy’' + Xy =0 where

y(0) =4,y (0)=6

A) Solve the partial differential equation z(Xp — yq) = y? — x°

B) Find a partial differential equation of all spheres whose centers lie on the z axis.
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(12 x 2 = 24)



