King Saud University, Department of Mathematics
Math 204 (1.30H), 25/100, Mid Term Exam 1 S1. 44 /45

Question 1. [5] Find and sketch the largest region in R?, for which the

following initial value problem admits a unique solution
{ (.’I:'ZT._Q:—Z)%z \/T—ln(Z—-y)
y(0) = 0.

Question 2. [4,4]. a) Write the following differential equation as a Bernoulli
equation and then solve it

1 - =
Y (.'1;2 T yem> dz = (’r.an :L') dy.

b) Obtain the general solution of the following differential equation

(y — /22 +y2)dm—~mdy = 0.3 D,

Question 3. [3,4] a) Solve the differential equtaion

dy

— =0
dx

2zy 2% — [2 — In(z® + 1)]
g2 < 1

b) Solve the initial value problem

ydx — (y + 3z — 3)dy =0
{ y(1) = 1.

\Va
hose initial temperature was 30°C,
i 5] A small metal bar, w re
: dQueSgl?Ilja[ 1311’%6 container of boiling water. How Jong will 13 ta}«:e the
LS rto . ;1117000 if it is known that its temperature increases 3°C in one
ar to reac

second ?
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Questionl: Find the largest region of zy-plane on which the IVP

5y I
@2 —z-2)Y =/T-n(2—y), y(0)=0

dx

has a unique solution.
Solution: We have

v/1—In(2 -y) 7 of

1 1 @

1
6 ) == a = - g
f(2,y) z? —x — 2 dy 2:1;2——33—-2(2_.3/),\/1_111(2_@/)
which are both continuous on the region @
G,

]Rz{(m,y):—l<m<2,2—e<y<2} O
l\

moreover the point (0,0) € R. Hence, R is the required region.
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Q-—4. Solve the differential equation

1 : » |
g (m —Yye ) dz = (tan .’L‘) dy.

Sol. The differential equation could be arranged as

dy 1 Cx 2 O
== y=—~——:-1";y, /

dr (14 z2)tan"'z tan

which is a Bernoulli’s equation that admits substitution w = y~! and transforms

the differential equation to the following linear equation

dw i 1 l ke €
dr  (1+z*)tan" 'z tan™!x’

The general solution of this linear differential equation is

-1 x N
wtan™~ x =e" 4 ¢,

which gives the general solution of the given differential equation

D

@)
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q’ﬂ Dolve Y dw 4 (3o —y)da=o,

/.4..7‘2 g

SCHN ()
?%Cna)cd , 22 ag)= 3

As 1’1 _—7& QN" Fhe v @) Lo Nom excct
Ty Ry ek giy)egn =%

/ zl ‘)M, .)

dy _
ply = <% = g1 7Y
Hdhplyisg ceo) by p-

fy‘?’s) x + (3“3 -—371& gj )49“@
Tte exactk then }fw epily FAud,
ﬁ:“ (\1\3)" ly

-3
f?f(g,,g) 2y -—3%;34-—3 (2)

zv\,t't a‘m (U w
CD_/r J F(v,9) j v Sdy = ..":\;:-5—{- ‘f(}j) G
& = s AL — o 94 ~
Ther %C"'ﬂ) -5-*4 'f"{"q‘j) 3*:1 —3xY y
Py =351 a0 q== LG
| “The ﬁf/wf/wt ?U[uﬁm Lo F('m ) = C 4> @
i - M-u/;,—@ with cer

%] .
‘gtl)':\:") % :C == 7:; 1"? - (9/‘1,

Scanned with CamScanner


https://v3.camscanner.com/user/download

| et
water. How long will it take

large container of boilin

al bar w H d n
> NOSE tnitie i p i
initial temperature was 300 C, 1S aro ped nto a
cond 2

the bar t
o reach 70° C if it i ; i i
ach 70° C if it is known that its temperature Increases 3° in one s¢

T(t) = T + ce**. @)

gt =D = = T
30, Ty, =100 and 7" = 33 att = 1. Then ¢ = —70, and

Solution : We have

67
33 = 100 — 70ef == k = In(==)-
¢ n(75)

So, T'(t) = 100 — 70eM(F5)! | Therefore, for T' = 70, we have

()

3
—t’ S e
ln(%)
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