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Question 1[4,4]. a) Determine the region in the xy—plane for which the
following differential equation
5, dy .

(1 -y ) == =
' L/')dl’ I

0

wonld have a unique solution through the origin (0,0).
b) Find the solution of the differential equation:

Question 2[4,4]. a) Verify that the differential equation

D
coszdr + (1 + —)sinxzdy =0, y#0,
Y

1s not exact. I'ind a suitable integrating factor to convert it to an exact

equation, and then solve it.

b) Solve the initial value problem

dy T y

e .

vy T =0, oy
y(l) =2

Question 3[4]. Find the general solution of the differential equation

dy  tanw (4r+5)" T
- ) = = —1 3‘ — = T <
dw 2 Dcosx 7 2

<

oA

Question 5[5]. A thermometer is removed from a room where the air
temperature is 70" F to outside where the temperature is 10V After 1/2
minute the thermometer reads 50" £ What is reading at ¢t = | minute?. How

long will it take for the thermometer to reach 1597
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Solution to Question 1

/ d
(zr)ﬁ:(l,ﬂ—/(r y)- ~
) —re*(=2y) __ 2rye* .
Th(‘ (I l/) (1*!/2)2 - (1__!/.’)2' C{
Z’I’ = f(r,y). y(0) = 0 has unique solution on the region containing

) .
(0,0) whence f and % are continuous.

f and %5 are continuous on {(z,y): y < —=1}U{(z,y): =1 <y < (-

N
UGy > 1. L
It follows that the requested region is: {(z.y): — 1 <y < 1}. L/
(b) Here P(r) = —2z and Q(z) = €*(1 — 2x).
Integrating factor: yi(r) = ef Pldr — of ~2rdr _ o-2* (//
So, [¥(x)Q(z)dz = [e T e*(l - 2z)dr = [(1 — 2z)e* "dr —(/
e

@\

Hence the final solution is y(z) = e* <e“”2 +C>, e, y(r) = -

o - et
Solution to Question 2

a) Here ¢4 = 0, ¥ — (1 4 2)cosp e 2L £ N o the equation is
dy Jdz : Y/ dy Oz
nof exact.
(7,
We have ———JNL) = —cotz. So the integrating factor: e~ Jcotedz — ~
cse .

Let M/ = coszcscx = cotz and NV = (1 + %)sinxcscr =1+ %, SO Q/;
that M, =0 = N,.

Now from %;i = cotz, we get f(z,y) = In(sinz) + h(y) whence /é:/
Miy)=1+ % and h(y) = y +Iny?. =
Hence the solution of the given differential equation is In(sinz) + y +
Iny?=C.

(b) Here f(z,y) = i L Then f(tx.ty) = i—j + % = f(z,y) implies 6}'
that f is homogeneous. -

Now let 1 = l, we have (7 '
B - 1@ + . + £ =+ < implying that d“ = (%)(%), N

dr

1



o
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e, wdy = dl-i gives & = Infz| + ¢ = v? = 2Injz| + . So, C/;

o=z +C
Since y(1) = 2, C = 4, the solution is y? = 2*(2In |z| + 4)

Solution to Question 3

Diving both sides of the given differential equation by y3, one obtains:

-3dy —2 __ (42+5)? o s
y U+ ( tanz)y™* = 5= Letting u = y~°, we have k/"
4 - _sing g |
‘f—“—(tan I)u — _ (4z+5)? Integrdtlllg factor is- ef tan zdr __ 6[ Iy _
ln(]fosﬂ cos¥ .
o8Il = cos 7. Qr ‘
e
(43+5)? -
Thus, we have u = = [ — cos 212212 drt 25 = ucosz = —H(da+
5%+ C, §
. . rzj/\
1€, v lZcosr(4I + 5> cos.r'

Solution to Question 4

Here T,, = 10°F. So, we have the DE: (’T = KT - 10) = T /
10 + ((kt L ~

As T(0) = 70, one obtains: 70 = 10 + ce? implies ¢ = 60°F so that
T(1) = 10 + 60cA. L/ )

Also, as given T(3) = 50°F. we get 50 = 10 + 60c? = k = 2In(3). L/
Hence T'(t) = 10 + 60e*™(5). Now at t = 1. we get T(1) = 10 +
60e™(58) — 10 + 60(32) = 10 + 26.6 = 36.7°F. Q

In(5¢)
min.

If, then T'(t) = 15°, we get 15 = 10 + 60e(36)t = ¢ = ﬂfé— = 3.06 g \
v
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