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Question 1[4,4]. a) Find and sketch the largest local region of the
zy—plane for which the initial value problem

g(0) = 2.

has a unique solution.

Solution:
dy 9-In(y—-1)
@ a1
f is continuous for 4—x%2>0 , y—1>0
—x%>—4 , y>1
x| < 2
—2<x<?2
1 2 (9=1n( _1))—% 1
Flxy) = CmO-D2 of _ ;0G0
Y= T e Ay p—
of _ 1
ay 2(y-1) /9-In(y-1)Va—x2
5}
f —2<x<?2 : 1<y<e’+1

— is continuous for
dy

f and Z—£ are continuouson {(x.y) ER; —2<x<2.1<y<e’+1}

(02) ER, ={(x.y);—2<x<2.1<y<e’+1}

R:is the largest local region for which the Initial

Value Problem has a unique solution
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b) Find the solution of the differential equation:

(2zy + 2zyIny)dr + (2 +Iny)(5 —2®)dy =0, y>e™}, z # +V5.

Solution: by Separable D.E.
(2xy + 2xyIny)dx + 2+ Iny)(5 —x?)dy = 0

x(2y +2yIny)dx + 2+ 1Iny)(5—x2)dy =0

x dx = 2+Iny
(5—x2) X 2y +2ylny Y
oy
''''' qux j X J‘ 2+1Iny 4
....................... e[ - y
s 2 (5 —x%) 2y +2ylny
R M 5 [rau=— [y
:.:.:f.é—.}é.;:d?c:.:.: 2] u y(2+2Iny)
RUDUCUIUI I, 1f1d 1f2+sd
ultiply - —= | —du=-—=
P 2) a2 1"

1 1d 1 1+1+Sd
Efﬂu_if 1+s =

Multiply 2 1f1d —1f v 1+s,
P 2) u T2 T 1+

1 1
f—du=f—+1ds
u 1+s

Inu+c=s+In(1+5s)

In(5—x%)+c=Iny+In(1+Iny)
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Question 2[4,4]. a) Solve the initial value problem

Iy =1 350
y(0) = 4.

Solution: by Bernoully's Equation D.E.

Divide by y™ y’-l—y:y %
1 3
Eql yiy’+y§=1
Multiply u(x) "+ 3 3
ultiply u(x _ = —
w W2 5
e*w' + e*w—==e*
2
3. 3 3.3
W+ e wo = e2¥ =
ez’w’' +e W2 e >
d 3 3.3
g (we) =5
d 3 3.3
ja(wer)dx=erx§dx

3 3
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b) Solve the differential equation

(Bzy+3y —d)dz+ (z+ 1) dy =0, z> —1.

Solution: by First order linear D.E.

Bxy+3y—4)dx+ (x + 1)%dy =0

dy
— 220 _
3xy+3y—4+(x+1) P 0
dy
3y(x+1)—4+(x+1)2—=—==0
dx
3(x+1)+(x+1)2ﬂ=4
Y dx

d
(x+1)2d—3:+3y(x+1)=4

! 3 4
Multiply by p(x) y + Y(x n 1) = (x + 1)?

3
(x+ 13y +y (m) (x+1) =

(x + 1)?

(x +1)3

3
(x+1)3y +y (m> (x+1)3=4(x+1)

d 3} —
— G+ D) =40+ 1D

(y(x + 1)3) = f4(x + 1) dx

o 2x? N
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Question 3[4]. Find the general solution of the differential equation

(2% + zy® — y)dz + (V¥ + 2%y — z) dy = 0.

(x3+xy?—y)dx=M ;o 3+ x?y—x)dy=N
oM ) 1 . oN ) .
dy i ’ ax Y
oM N
dy  ox
~D.E exact

1 1
j(x3 + xy? —y)dx = Zx‘* i Exzy2 — xy

1 1
j(y3 +xfy —x)dy =7 y* +ox%y* —xy
1 1 1
flx.y) = Zx“ +Zy4 +§xzy2 —xy+c
4 4 2.2
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Question 4[5] A thermometer reading 18°F, is brought into a room
where the temperature is 70°F. One minute later the thermometer reading is
31°F. Determine the temperature reading at any time ¢. Find the temperature
reading five minutes after the thermometer is first brought into the room.

T =Ts + ce*t
To=18 . Ts=70.c=??.t=0
18 = 70 + ce®
18—-70=c
c= =52
T,=31.Ts=70 . c=-52.t=1.k=7?
31=70—52e*

31 — 70 = —52¢%

_39
_ Lk

"5 °©

In> =kl

n4— ne

k = —0.2876

Ts =?? . Ts=70 . ¢c=-52. t=5.k=-0.2876
T5 =70 — 5285(_0'2876)

T = 57.65



