Rob Bayer Math 1B Worksheet July 20, 2010

‘Work through the following practice problems as a group. As always with practice testé, the inclusion or absence of
certain types of problems should not be taken as an indication of what will or will not be on the actual midterm.
And don’t freak. out: this is longer than the actual midierm will be.

1. Quick Answers

(a) Idenﬁify each of the following as (L) linear, (S} separable, (B) both, or (N) neither.

iy =azy
i zy' = y{y + 1) cosz
iif, yy' =2y
iv. yy' =z +y
(b) Sketch a few solution curves to ¥ = y(y - 1}(y + 2), making sure to clearly indicate all equilibrium
solutions. :

(¢} Write the form of a particular solution to each of the following. Be sure to multiply by z where necessary.
Ly'"+y=e® '

il. ¥"+y=coszx

il y" +y=e"cosz+ riesing

v. "+ 2y 4y = e (be carefull)

V. "2 +y=sinz 4 54z + e

2.- Consider the differential equation 37 + dy =10
(a) Find the general solution

o (b) For each of the following boundary conditibns, determine whether there is one solution, no solutions, or

infinitely many solutions to the associated boundary value problem, For one or infinitely many, find the
solution : ' .

1 5(0) = 0,y(m) =1
i. 9(0) = 0,y(w) =0
i, y{0) = 0,y(x/4) =1
3. Find the solution to each of the following

(a) ¥’ +2zy =y

(b) ¥ — 2zy = 3x%e"; y(0) = 3
e} ¥~ 2y +y=cosz +3sinz

(d) 2 = 2%+ 3% + yo (Hink: v = y/a)
(e} ¥ — m,= rsiny

(f) =y’ + 2 = e/ +y (Hint: v = y/z)
() ¥ +y==y® (Hint: v =y~2)
(b) ¥" +y = cscx; y(0) = 1,y(x/2) =2
(i) ¥"+y =zsinz

() ¢ +2 +2 = & + 7+ e " sec? s

4. A 100L tank initially contains 10kg of salt. A bag of salt is poured into the tank at a rate of 1kg/min. The
solution is kept thoroughly mixed and drains from the tank at a rate of 2L /min.

(a) Setup an initial value problem whose solution will give the amount of salt in the tank at time ¢
~ (b} Solve your differential equation from part {a)

5. A certain population of rabbits grows af a rate proportional to the product of its current population and the

log of its current population. If there are currently 4 rabbits, and 1 month later there are 7, how many rabbits
will there be in 1 year? In ¢ months? :




| Quick Mswers

L) 6 WS (i) B N N
2. lﬂ| = Lj(bj_,\\(b}??_\) N J @
5 ) o
o Yty LxJ#"”L)
A b L =)
g Y- Y+
] *H‘/]"')(‘j*’ﬂ + Bl/}(_lj-r’l) + C,,J[:j.«-y‘)z\
4= 2p=1 — B='3
‘j’“D L=\ — ¢ =
Y=0) — A=\ e




MATH ABWORKSHEET
4
(\) tou'k.l\l) :ex
Yoz eo08 X £, 5ink
Ye = AQ”

(i) %“-H.ﬁ = (087X
Yes Ceosx +C 810X
Yo= X (AcosX +BS1vx)
(i) Y ty=2"cos x+ A
We = £ 008X + C28INX

Yr = 2*(ACOS X % BSINX)
+ X Lx DR ENFLOSKt GSNX)

Liv) \5"+ 2yt Yy = g/"'x
Ye = e o Cl?(p:x
: Ej\o‘: Afxze"x

(V) yuedyiay = sinxr ot xeef
We = Cie™ 4 c'l'xe""
Be = (ACosx+psinx) +(x+De +E

- = G
e 20, b
P 4 =0
ro: £7,
~ QX (
ye s R C'&Slx*"\lﬁ‘:ﬂl’x)
't, 0 =0 1 3‘; - | . .. ) .
W00, y M= it wwt NPy it ¢, = 1
U‘. wiey+ o - i
G 4 u\(.‘):" ¥ L YR Py
o e s S Undedtrvaiagd - o 'M—a“‘é ol _
Lo, Ol - e

4

Dy Gre, 4Oy ey ye SR - oy onL




= 4 = Ae

x-X°
(A takes an vczlu.e)

Cckeck '3«‘;0.-)




BC-) Y ‘2;#’-#—)1405;(#335%1{
r‘z—lr'i"iz:g

)

=

) C.e*rixek

}‘{p = Prosy B sinx
Jp = —Bsind +R( sy

)"”; ~Aeosy - Bsiny

M Bsiviy 7_(«;@-5‘;«1;{4-&@5;(; M +Bsleex”

ABsing =35in X —3 B =

“1Beos k= tosx —>y . _ 1
[ P

\/* %
- Cie +*clxe”+%cosxv-£

W

H
H
i
H
H
{
i
L
i







=Y

3d) xy's ey gk (HIneNE )
. X e

NE % ! \1 = O\X *x

S\ S .2

LR

MANsSkO £ JAaCkgon.
4+ ¥YO-x?)

y'= 4 %31.‘_..‘32'
%: (‘\JI*‘J{X"l)X-
SERVARIRIVEVE L
\!'$<+y><"'= RN NN

VX AN 7 fayiyy

N'x s opav®

Vi_-. VA
.
L e
A - % .
v §
P i ‘f‘ssm“
100N = anikl 4 ¢
oM
+On = T i

Toking +On on 8O sva Qg

—

%= FON CInixg s LAY

[*“ AN Cinixi+g) |

€) 3'-%:34.5,\\—\%

Y' = % (14 Siny)

AC%‘ = x(W Siny)

dg _ ¥ | [

[l
\»ux'v‘fj ' Jtsin (3

((+5in WU swt})

= [ — Sin Sia |
el Ry e
f /—Sim1%, LZ( Cos” ca, cos? ¥ U(Y

“ fey - freyieng oy
= ?Lﬂun? - Setﬁ
NS

=+ ¢ (this gy as reduced o
possible.)

Sw’ +0~V\'3h5e-c'\9/:




F) This VAN [ Surr-risiha{(a g[iqCFf'cuH.

r 4/x
XV([{ + X = ¢ _{.(ﬁ/
=) X(x\r'»uv) tX= 6v+ XV

= P
)Xv+xv+)(;eu+xv

L
o
w
<<
+
o<
i
&)
<

_.[_.w =
X
5‘9 Lwt_-_l.,w: J—na
X X" X

X LX
2w o= -4 o4 Cx
Lx
-V [
= & z - — + (x =

4,
< be
\i
y
=]
/'"\"‘”*
H\._
Ly

v = 4

X

. First subgstitule

=) /__)(i- f !
V=__‘i_1_j: =) X”_v:)(?, ——j,

-._.) 4

.-

XV'+ .'3: = XV’-’-‘V
X .

This  pue 15 also S'fulolvorn}

50 ue vy fo substitute

- 3V ! -v
W= = W 3-ve
=) '\/‘_.': —-wf
-
Nouw iF s in [1near {\o{m_
— _ I_Lx&x —10'()‘-
] we take T(= e = e =

an A mulﬂ,)!?/ ‘)’M(OU\},/‘I.

iy

l-g?<_zl}-( + Cx)
N
= [?: -—x|02 ('7:\’)’(“? Ck>

L
. -




) - _ 3
= X
3 V(\f ‘,X &} This 1§ :
o  DPerncwlls ﬂj“(q{-'o
| i | " 7 | Vl’ Jo
) . cubstityd
1y*y X tede vm g
édl : | | z?\lfz—-l -2 }
> /
vV —1ly = -
-2 T(x) -l L
:—9 -1% . Mu(‘h ‘
£ Vv _'23-7"‘\,'-:- 'lx E—Zx \olj/ ’H'\r‘}"kg/l\'
=
~2x )
() = e e
O")l l“L“\'f‘bh (D rP
‘;] arts
) ) f—zxe—lk
e v =T |-2x <1x of x 4 = ~71% dv e dx
| ) “ d x
. = xg—’bx ___f I =a”
= 2 “V z Y \ ) d | Xepzx |
o + Lty
N + C :
3
. vV = ‘
s el
7 + Ce“
= y*
el
% +2+Ceix =) b}ﬁ{‘()‘*l l)‘l
. Uy Ce x\ z
L




A‘_-

(@) d Brifty Mewit?
P (raein) - rote o) | ‘
Lisw pu
Wlﬁ) \Dﬁuat‘ i
..‘?(;_’ﬁ - \ _ 2y
At -2t
dy V152,
at \ So-tT
mw:5bh-t
%’2— + ._-ﬁ-if_)_.. = l Tix) : Cjiofﬁw dum: - dt 9-5{%’0{#]
Lo 5{}~b _: E_,qn‘w\
I(K)[_@; + ﬂ{ﬂ } “] < e—’mlﬁo-ﬂ
d Tor L
ot | G-\
| L -
Ksorttlﬂ) —ﬁso“tydk ,

0 == 5050 + 500

%—.5= “m50 + 0
{ - ‘%“*']VI@D
[

‘3“’)7’ (\SD_tI)(”}Hlﬁﬂ’b]-\—‘%‘*t'].-‘y\'a{))J

ot
it T
R s A




(5D Ayt PCH)

N e R CE
p Pt} >/

T :)110 i m)

NN J%) Y 4)ef?f*7>7L
| i _f
J ] ]<7L e \i‘z!
NOEPa |
- (m s _@ft A= Iﬂ%& /




