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B.Se. DEGREE (C.B.C.5.5.) EXAMINATION, OCTOBER 2012
Fifth Semester
Core Course—DIFFERENTIAL EQUATIONS
(Commeon for Model 1 and Model-11 B.Sc. Mathematies and B.Se. Computer Applicalions)
Time : Three Hours Maximum Weight : 25
Part A (Objective Type Questions) :
Answer all guestions.
Each buneh of four guestions has weight 1

I. 1. Write the condition for M {x, y]dx+ N(x, ») dy=0 to be exact.

dx P
2. Find an integrating factor of the equation 5+';I=J' .

3. Define Bernoulli differential eguation.

4. Find the differential equation of the orthogonal trajectories of the family of curves y= o’

3

d
II. 5. Find the general solulion of hit-_—:l+ y=0.

6. Write the UC set of x* ¢°,

7. Write the transformation which reduce a Cauchy-Euler equation to a linear differential
equation with constant coefficients.

8. Find the Wronskian W (x, ).

1. 9. Define singular point of a second arder homogeneous linear differential equation.

&

d’
y+31;+{1—4])’ =0 has an irregular singular point at

Eﬁz

10, The equation * (x —4}2
=

11. If p>0 is not an integer, then the general solution of the Bessel equation of order p
is

12, Find (D’ +1)(D+2)¢’, where D=

Turn over
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The direction cosines of the normal to the surface z =/ {x y) &l the point (I‘ W }

are —-———,

d'x e
Write the second order differential equation T [-‘ Ay EJ a5 a aystem of two first order

equations.

Eliminate the vconstants g and b from z = [x f: a} [:-r+ b).

What is Lagrangc's partial differential equation 7
(4x1=4)
Part B (Short Answer Type Questions)

Answer any five questions.
Each question has weight 1.

Solve : (3x" + 4y Jadx +(26% + 2y )dy =0,

Find an integrating factor of the equation (4.1'}’ +3y° — T)f.ﬁ: -I—x(: + Iy}:fj'-' =1k

-t)r: 4 3
Find a particular integral of the equation Eﬁ'; -3 i +2y=4x.
d’ .
Solve X' ?{—EI% +3y =0, given that x> 0.

Lacate and classify the singular paints of (¥’ —3x| % + (x+2}-t§-'= + y=0.

dy '
Find the indivial equation of £’ ?'—;-H:% + (_.a:z -l]_v =0.

Find the partial differential equation of the family of curves x° + yI =1[z —'r:]l tan® o, where
both constants ¢ and o are arbitrary.

Eliminate the arbitrary function from the equation z=xy+ f [xl * ,l/"l ]

(5% 1="5)
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33.

_Find the integral curves of the sets of equations (b-c)yz = (c—

3 E 4508

Part C {Short Essay CQuestions)

Answer any four questions.
Each guestion has weight 2

Verify the exactness and solve the equation (v sec’ x +sec x tanx )dx + (tan x + 2y )dy =10.

Solve ¢ e g y\'
: d'y dy St
. Solve '&;1——5*12}?=ﬂ, »(0)=3, y'(0)=5.
_ fert o oy e"
Apply the method of variation of parameters o selve — +2£ + _}-'=::i---.
adx o dy s

a)ex “{a-b)w

Find the general integral of ¥ p —xyg=x(z -2y,

(4 x2=8)
Part I} (Essay Questions)

Answer any two guestions.
Bach gquestion hasz weight 4.

(a) HM{x, v)dr+N(x, y)dv =0 isa homogeneous equation, prove that the change of variables

y=¥x transform the equation into a separable equation in the variables v and x

(b) Solve the equation (Jr1 - 3}#1]:15: + 2y dv=0.

dl f 1 .
Solve the initial-value problem Ef;—i-d—t—ly= 2¢* —10sinx, ¥(0)=2, y'(0) =4

Solve the system :

&
PO vy
dr

?%+2%+3x+8;’p:2.

(2x4=8)



