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1. Definitions and Theorems: i S

1] (a) Consider a first-order differential equation i = f(=,y). State a condition sufficient
e to guarantee the umqueness of a solutlon through the pomt (o, ¥o).
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il o (b) C.:c}:r_ls_ider'a (power) homogeneous differential equation ' = F(y/z). State a sub-
= _:j__E‘y_ti-ftlJGi_b_Il__ which will transform this into a separable differential equation.

[4] 2. True/False:

(a} The fmward Euler metho 1s the most accurate numeuca,l scheme, as well as being ( '
the simplest. [True /

(b) An 1nteg1 ating factor forthe neaply exact dszerentlal equation y*(z + 1) dz + 22y dy = 0
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(e ) A Bernoulli differential cquatmn of the foml - —i—?( )y = Q( y" can alwdys be

1’L111’led inito a first~order linear differential equation:by the transformation v = ytm,
\ )/ Falsc]

(d) For_first-order linear differential equations of the form ¢ + p(z)y —.glx), an inte-
gratmg factor of the form pu(x) = ear alw) dw ig often needed. {True / Fa]se
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3. Slope Fields: o

Consider the first-order differential equation
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(b) Shew that y(z) = —5 (sin(sc) + cos(z)). + Ce” is a solution of (1) for all C € R,
L g &fg - X (Cos Wy wgtwgg;} v Co”
| = Mme;xw-iu cog O %@3”’{“

M’%@&’?Mix’} te }a,ﬁ% j4

L e W“W} %5“ oy (
K 'fLﬁM(S

=i ""; @a iw Y \}v"\,% .

{c) Find the particalar solutlon of (1) for the initial condltlon y(0) ==1/2. What is the
" behavior of thls solution i 111 the limit & - 007
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4. General Solutions; -

Solve the following differential equations, including initial conditions if specified:

- [3] () é: 3:1,3; ++4a:zy+ 3 5 (Hmt Recall %tandard exact form')
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5. Applica‘tions:'_:._

Consider the reversible chemical reaction
XErnyn
e

The differential equation governing the concentration of 7 can be given by -

di

— = —ax + 2)

i By o
where «a, 7 > 0.

{a) Use the conservation 1elat1011 T ~|~y C to 1ew11te (2} only in terms of the variable
(2] z (le. eliminate y). :

y =y

{b) Solve the differential equation fou'nd in_ part {a) for z(¢). Use the conservation
3] relationship to then solve for y(t). - -
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