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1. [4 pts] Find the general solution to the differential equation

, _T+cCoST
T ol+2y

You may leave your answer in implicit form.

dy _ Xtcosx
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2. [10 Pts] A tank initially contains 100gal of salt-water containing .5Ib of salt per g@on of water. <
At time Zero, pure water is p(.')ured‘in’af:ggg_l[{nin_,_while simultaneously a drain is op Eaet Zt ?- ;—)
the bottom of the tank allowing the mixed salt-water to leave at 2gal/min. What will be the —

amount of salt in the tank when it has 200gal of water?
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otion Of using an integ[ating faCti{,u'(y)}t at depe

;e
(z,y)dz + Q% y)dy exac ' |
factor p(y) making the new differential

at we must have

3. In this problem we explore the n
only in order to make the differential form P

(a) [6 pts] Suppose that there exists an integrating
form p(y)P(z,y)dz + p(y)Q(, y)dy exact. Prove th

dp
3 -

0-1(2-2)
W =Pp\oz ay)’
lo roke the van difforevtial foon txoct .

""\‘j\/uP) aX(M& {,J:LA?((L/CQ-&(:&

e P By (S e 3% 1

where g is the function

e revst paise

(b) [4 pts] Show that defining
Q(y) = e.r g(y)dy

satisfies the differential equation %ﬁ = gu, and so this should be our definition for y(y) in
such a case. SR e 5

LHS = "é@ = 9N ey

Jatd
_913*:1 g

RHS = 9(y)-m =

= LHS = RHS

Scanned with CamScanner



i T, T
VX

uesti 3
Q_M ek Midterm 1, Page 5 of 7

Oct. 22, 2018

(c) 110 pts] ISolve the differential equation (y? +2zy)dz — z2dy = 0, assuming that there is an
mtegfatmg factor u(y) that depends onyonly (you may use previous parts of the problem,
even if you were not able to prove them).

Pe Lg"-{- 2xY ( - [ :
— 3 =X —
(—9\ . ;x_“’ ﬂ ﬂ) &j_(_yx\(j ( (7/% _f—”) )

|
amp = |+ =

_ Y kj’:n-xj \ (-q.x —2Y )
: 2 (7t
5 Jlytx]

\

o
(f

:
P

S B
o (0} = (m3p) o Mg = et T4
=) enct | _ o2l ydy
o 2ln
Wr="ox C)'! (.t“
‘T:\[w—’;(,’&oky = 1yl™ :—BL!_’“
= X+ Jgi + $(yY)
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4. Suppose that y is a solution to the initial value problem

(t=5)y" = (y — 3) cos(cos(ty)), [ y(1)=1
and that y is actually defined for all t. -

(a) [3 pts] Is it possible that y(4) = 47 Explain (quote a theorem from class, or explain why
it does not appl.]r). o

’ - it ,
: g’z Ly oslnty) | g,y
{r “La el /
- Fey) &5 not cortinuous chet =T
4‘_—_—*%“1/1 Uit Comtinnons evernwhere efee .

| \)/\b] existence. thestrem |,

f\f‘d porrt (fL,CL) (= on {the ue (an ‘{}G‘to( i PEE(-GH\B(("_ R
t={ 5 fha Coﬂ&?nf‘mz (l,{) rn ke + £5

|
(et side of

/ 1

)

recfangle  con T~ (Coritineows .

“ o) ¢
Cortoin (4¢ (b) [3 pts] Is it possible that y(6) = 67 Explain (quote a theorem from class, or explain why
‘. it does not apply). ‘ ‘
The Ohswer 5 ‘
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