MAP 2302 - Differential Equations Florida International University

TEST #1 - Spring 2018 TIME: 75 min,

Answer all 6 questions. No calculators, formula sheets, or cell phones are allowed.
An unjustified answer will receive little or no credit. Show all working and simplify
your answer as far as possible. Begin each of the 6 questions on 6 separate pages.

(15)1 (a)

(b)
(15) 2.
(15)3 (a)

(b)
(15) 4.
(20) 5.
(20) 6.

Define what it means for the function f(x,y) to be Aomogeneous of degree k.
Find the general solution of the ODE (x) +2x)).dx - 2x°y.dy = 0.

Check that 7 sin(g?’) + 6e® Ldx + {2xy.sin(ey’) - sec’(y) J.dy = 0
is an exact ODE and then find its general solution.

Let G(x,y,c¢) = 0 be a one-parameter family of differentiable curves in the
xy-plane. Define what is an orthogonal trajectory of this family.
Find the solution of the ODE dy/dx + (2/x).y =12,  with y(1) = 3.

1/2

Find the general solution to the differential equation dy/dx —2y = 4.y

The population of a colony of micro-organisms satisfy the logistic equation
dP/dt = - P.{(P/3000) - 1], where t is measured in hours. If P(0) = 4,000
(a) find how long will it take for the population to reach 3600, and

(b) find the population after ¢ hours has elapsed,

A ball of mass 3 kg thrown vertically upwards from sea level with velocity 20
ms™. If the acceleration due to gravity, g is /0 ms” and the air resistance is iv
where A = 3 kgs”’, find

(a) the time it takes for the ball to reach its greatest height, and

(b) the greatest height above sea-level that the ball reaches.



MAP 2302~ D erential Equations
¢

Florida Intl Uiy

Solutions Ts Test # 1

/(a) /htf_ ﬁmc/mn /(X, v) s ﬁamogmﬁom ﬁ/f//ég?/fe"‘ ,4 5/ “

£ QD

Sﬁ..zr/.f?j, L0158

() (xw®

= X7

y) = A€ Fixy) for ach x> i Aom(£),
+ 200V dx —(ex’y)dy = 9,50

zXydy = X)’ “r2x3

“r 2x3

1) ) =20

Rat=

SN F
A K"\\._c—-

=

A

TN dr

L m___f;m (?/ 2)

‘r'-) "\g.:

LY
SNTF

{:,._2_ =

N
Q‘*

T ‘t_z'

rad

Y
IH

N/QX = Z

2%

g¢

11357

T =

F = (;//9)():7/)( +(2F/,;’j) = /‘//X + /l/a/y
f/ax = M=

) -

XY

XV Them 9/ =vand—dy fofx =10+ xz/u*//x .
BEE e

CEUt L = L) Se ZA
w~%Wch_m,%0@#CWWM
e ) _ A ) > v

ZHAk and so 9i=

ifx

-Z%Abpf;mji

L f M = 325’” C"u"Z) + éezx‘ & A/* ZXV Sm (X&// sec@
M/Jy 24, sin (X948 # zxy. cas(xyz) +0

Y. sm&x99) + 2xY. y% cos(xy*) —0

N2y = PA//ax an/sa fﬁ.«z OZ)E /s éfxﬂcf
v Wf// /W&Z a /aﬁé/ram /’ZX y) s*u:cll /% %0//: /V/g/x%/\fc//
Ma’x +Ndy =0 A wil /}fc)n /za»/ﬁw ZZ.J a”/“ -0 Se. F(x,y) G

YE s (x9E) #+ ce ™

_ c:os(X}fZ) + 365 — Fon(v)+ (s,

= o8 (xy?) - Tan () = C

-y ?F/;y ZK/SM éry) wcﬁy)
f@’*s/m (xy?‘) 4 &) ox —'_..,"\SL cos (x v + 3% £ gﬂ(y)
N2y ==-2x9. [~ sm(x ¥9] + . Bt by =M.

o) =—secty) . . 9@)= [—sec DAy = -tanlDr (.
= C&S(Ky)___—rfam (y)»% C, = <, .

d/ere C C [2



3(4) za/l &f/léogmm/ frﬂ/fc/%ry 0/) 7%3 ﬁqm

....rﬁwv e m He  x- o p/mfe

_of /fle j?/ ven. émzjf » m/ 71y A7L w’f//f’f
). dpldx + (2/0).9 = 2.

ééﬁ’,%c) =0 /

o (2/;0 /X

_So._ant € /a'//’? /o{_gfér =
VA j j Z
L X+ x X)) = X

dx = 4x° 4

CSo A e vl rC = C=-/.

4 W have St =25 49"

 O0E \lwill w= s

Wy dghe — 372

- Thanl| 42‘-.. ffv‘
dx j

il S

d’x

22

So, L= 3000(4/’

/’3 CP f}"c)ao)

——

e T e T R

P A (Pezaos) = tA-€

Bul |FP) = #oco..

. P

c/y _ _/_

L dt

Mence

@!ooo) Yz @w?bo 3007) = 0 4 c

—ZM(P)~/MC/'3&M) / ¥

So yhen FP=3¢00,

b= Zn [ 2o

//Z

ev = ze " So

)

X

S /[/ X
C .. Bmf Y=2 m%wfz X= L

\ -z x2
S

TA /S S a finear %rxf&r/ér &Z)E
zézé()

77f/5 /S“ R~ fgfffﬁddc///
So . M/la’/?[?u// é()// 5//'41 é

W) v Al - 2. (/a)v iy - gyl ?f"’z) N

()%= Ly

4

Pt v = ,,,,‘.1,?,:0(

Y= X(#Xor) = ax— 1/x?

5 Al E 7@?’

/14 1147 r/c7ffi37 /&ZM%V = =

-X

Ce -7

(C,emﬂz)

__ fuf - 3,(2'_9__0

rP-

300 69

BOOO

A—+5’

d (e ) ; :e x
f z.e’ a’x = zex +C

R (C 2¢ ")=—

= - M’zo>

P == O S

3650
4 (Beo0 ~2500 5

—% C ,ﬂ, /4402)0

A [

J RAS

\/aao )

4( Pm?;;:o' o')
;’d UrsS.

ety

PM/—/(Wj Pz f/l/fj S e
| pwﬁmﬁ Pz 3000 __ZW&Y “s 3: A

M



I ,
5B We know thal t= 4y P o gto P
ey b,

/;4(?:3};90} wa B (4-9 il ) = ZOTOE
" ey I LN : FL“ . Fron )
ST WE)ET JZovseT T _lzere - LCM[/( o) = 12000 ;émsj
- pol —| H— e &~/ :

C (@) Fovm Newbn's Znd /ﬂw} we fav? t= 43 =% "UEI=0

974, JZV": -G — AU Sp ‘jh vee)
Dy T
D dir = —3() -3V l Yo
L ] i r’ ru.J 71
Av= _(__/'O%-U”)df g U Ze) =0
oo due e RN

RN -

i An(rorv) = -~ + (. Bul vfe)= 20. S,

/ﬂm(‘dm)w—o%c - (= bn(30)

Jo Nl (o) = L + b(30) = oty = e[)”é) o 3e7

S )= 306%-—-/0 . Vi)=0p = 30€ “_10 =0

S shetc 222 ot
— J—__I -2

)
=

all regches e U(//fp;/?ff /w;y/zzzﬁ} Onfs) second's

b)) W)= dz = 30eTi0 7 z@) = 20 Llot4C,

_ dt
Bt 20) = ¢ . Sp. 0 = =80 —l0(0)+C = (=30
R EDE zowzoe‘ffzm‘

. {
Unz) = 30 — 30 _ 104nz = 30- 0L —j0h 3
= L0 -*/0%‘73 = /0{z»/m3§.

So Greatest Ae/j;/lf reaclod _will b 102 - /M) Mo s
£ND

e




