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2x° cosx?
3 (a) y=L LB () =0
x y
It is not in separable form, so we change the variable to
u(x) =<
x
=y= u( X )x

v =u'(x)x+u(x)
Then the D. E. reduces to

2 2
w6 )5+ u(x) = ulx) + 208X

2x% cosx®
w'(x)x= 2220
u
uu'(x) = 2xcos x>
Integrating both sides with respect to x

J.u du =2 I xcosx® dx +c¢ use integration by substitution

x? =t, 2xdx=dt

u2
—_— = J.costdz‘ +c
2
2
u .
— =sint +¢
2
u2 . 2
— =smnx” +c¢
2

u® =2sinx* +2¢

2

S

=2sinx* + 2c

[35)

X

y*=2xsinx? +2cx?

y = ++/2x% sinx® + 2¢x?

Given that y (\/; ) =0

0= ++27zsinz +2crx sinzt =0
0=++2crm
c=0

y =*+2x’sinx® or y = +x2sinx’
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3 (b) 2xtan y dx +sec’ ydy =0
P (x, y) = 2xtan y

0 (x,y) = sec’ y

o 2xsec’ y, L _ Not exact.
Ox
Find R, R= 1 (EP—~—6—Q-]
o\y ox

P _%0 _ 5 ysec? ¥y

oy Ox

g 1{or_22) . - (2xse<:2 y)=2x
O\oy ox sec” y

Integrating factor, F=¢lR%

F=exp _[2xdx

F=¢"

Multiply ODE by F'to get

2xe” tan y dx + e" sec? ydy=0
M(x,y) = 2xe* tany
N (x, y) = ¢ sec’ y

oM 2 .
~— = 2xe" sec’ y, N _ 2xe” sec? y It is now exact.

u= jde + k(y) = J(er"2 tany) dx + k(y)
u= J‘(,’er'r2 tany) dx + k()
use substitution, set £ = x?, & _ 2x
dt
RTES I(e’ tan y ) dt + k(y)
cou=etany + k(y)
cou=e* tany + k(y)

O (7 o? y + K(y) This must be equal to .



3(0)

-~

e* sec’ y + k'(y)= " sec? y

K (y)=0
k()= a constant

xz I " x2 ” '
= e tany+c =c¢ =e” tany=c,c=c" —c

xzy"—Sxy’+9y:0 V=X

" 5 1 9
=YY +—y=0

pW=-2, ¢()=—
X

x2
1
U= Le“fp(x)dx _ 1 e_“’(x) & _ iesj?ir 1 651111-‘]
2 6
N (x3>2 x6 X
5
- 1 ln,xSI . X 1
- “E‘e - _6 = —
X b b

Now evaluate f Udx = Il dx = 1n|x|
x

LY, = %JUCZX = x ln[xl
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4 (b) x2y"—4xy'+6y=O
Comparing with
x>y +axy' +by =0
a=—4,b=06
Characteristic equation
m* +(a-1)m+b=0
m* +-5m+6=0
(m—3Ym—2)=0
Hence, two real roots, m, =3, m, =2

3 — W2

Y= x Yo T X

Y, = 3x
yp = 2%
noy , ,
W= 1 ? = V1YV = VoM
SR )

=x’ 2x — x% 3x’

= 2x* - 3x*

S W=—x!

Wronskian is non-zero, except at x = 0. Hence these y, and y, form
basis of solutions.

Does this mean that these solutions do not form the basis of solutions?

No.
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4 (c) y'+6y +9y =18cos3x
Homogeneous solution is obtained from the characteristic equation:
A +64+9=0
(A+3)A+3)=0
Double roots, A, =4, =-3

_ -3 a3
n=e T, Y, = xe

— -3x —3x
yh = cle +02xe

_ -3x
Yp = € (Cl +02x)

For y,, we set
y, = acos3x+bsin3x
¥, = —3asin3x +3bcos3x
y, = —9acos3x —9bsin3x
=-9 yp
Substituting we get
—9y + 6 (—3asin3x +3bcos3x) + 9y = 18cos3x
—18asin3x +18bcos3x = 18cos3x
sLa=0,b=1

Sy, =sin3x

Y=y, = e (c, +¢,x) + sin3x



5 (a)

J’1/ =V,
Vs =

In the matrix form it can be written as:

, ' 0
y i {yl,} i [1
Ya

det(A - AT) =

A -1=0
= A4 =L4,=-1

o]

-1

Now determine the eigenvectors:

For 4, =1

LA

-x +x,=0
X —x,=0

For A, =—1

N

x +x,=0
General solution:

y =c;xVe

0

=X =X,

=X =X,

(n) , At

+...+c,x"e

1 . 1|
= e+ ¢ e
y 1y 21 4

J_— ! -
y=ce tce

_ t
y,=ce —c,e

1

-1

Initial value problem:

given y,(0) =1,

y2(0) =0



y=¢ tec =1
Yo=c¢—¢,=0
. 1
. 01_02_5

= %(e’ +e") = cosht

V, = %(e' —e") = ginht¢

5 (b) fx)=f(+p)
flax) = f(ax+p) Zf(a(x+£D = period £

a a
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6 (b) r(t)y=|[t,cost,sinf]; 0<¢t<2xr

(1) Yy +zt =1

X
(i) r'(¢) = 1, —sinz, cost]
v'(£) r'(t) = 1+sin® t+cos® ¢
=2

|r’(z‘] = Jr({)er'(t) = 2









