MATHEMATICS 202
(1st Semester, 1994 - 95)
Time: 60 mins. QUIZ I Novembe 24,1994 .

Solve the following:

(@) (1 +2eX)dx - (1 + cX)(2y + cosy)dy =0; y(0)=0.

(b) (y - yx2-y%)dx - xdy = 0

dy

2y _ 2
© FrZ=xy
dy _ : N _
(d) il X + y using the substitutiony = ve
-dx

Determine A so that

(3x2y2 + Axy)dx + (2x3y + 2x2)dy = 0 is exact.
If y is a solution of the resuiting equation satisfying :

y(1) =2 and y(2) > 0, find y(2).

If y = u + x satisfies the differential equation

dy

I
dx x =%

find u.
If y=x and y = sinx are solutions of

y"+ay'+by=0,
determine the functions a and b.

L .
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a)

b)

Solution
Quizl 1994-95

(1 + 2eX)dx - (1+eX)(2y + cosy)dy =0

X
11 ++20x dx = (2y + cosy) dy
c
X X
+
';lcrxc— dx = (2y + cosy) dy
c
X
(1 + - &—3)dx = (2y + cosy) dYy
1 Tt oe

x +Ln(l + eX) + C=yZ + siny

y(0)=0

= 0+Ln2+C=0+0
= C=-Ln?2
(y - x2_y2)dx -xdy =0

y=ux = dy:udx-l‘xdu

(o - AT aBR2) d - x(udx + xdu) = 0

x(u - V1 -u2)dx - x (udx + xdu) = 0

= -1 - u? dx-xdu=0



du

dx

= - — = ARCsinu = - Ln|x + C

| - u X
= u = - sin(Lnlx + C)
Qo2 o
dx X
- -2 Ei_X + _2_ -1 o X
dx X
d d
Lctw=y'1 = &Y y2 &
dx dx
dw
-— 4+ Zw =X
dx
dw 2 w - X Linear equation.
dx X
2
m = ¢ /* x?
2 dw 2 _ -1
2 YT X
d, \
_— w) = —
dK(x ) x
x*w= -Lnx +C
:::>w=———Lnx*‘sz:)’I ;
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dy _

ax Y
y::Vex \
dy dv
= = =V X + X
dx T M
Vex-{-exg‘i:x-{-\;ex
dx
dv
:>ex_=
dx

= dv = ¢ X xdx
= I(e'x xdx) =_xe'—x + J'e"deC

=X dv e X

u
du = dx v

V:_xe-x_e'x-i—c-::y

eX

- X

=>y=-x-1+C = -x+C

(3x2y2 + Axy) dx + (2x3y + 2x2) dy = 0
oM _ 6x% + Ax

oy

O N

—— = 6x*y + 4x
5 X'y

= A =4

0 fxy) _ 4
Jd x
f(x,y) = x3y2 + 2x2y + g(y)

Xy + dxy

o f
—— =233y +2x? +g(®) =N
ay

=>gy=0 gy =C



= fxy) = 3 y2 +2x2y + C = (";1
y(1)=2
=Co=-(4+4)=-8

x3y2 +2x2y -8=0
y(2)=8y2+8)"8

A =ca+B6a) = VB =845

-8+ 8J/5 _ -1+ 45
y(2) = B
16 2

d_y=d_u+1
dx dx
E+l+l=x
dx X

1
. du=(x_—-1)dx

X

%2
u=-:2—--Ln|x|'X+C

y=x y = sinx
ylr + ay' + by = 0 .......... (0)

y=x = y=1&y"=0

(y(2) > 0)



= a=-bx

y=sinx = y'=cosx & y"=-sinx
- sinx + a cosx + bsinx =0
- sim{. - bx cosx + bsinx =0

= - sinx + b(sinx - xcosx) = 0

sin X
= b= —
_ sin X - Xcos X
sin X
a= -

sin X - XCOS X

YA



