Math 33B
Differential Equations

Midterm 1

ere are four questions,

s to complete this exam. Th
and closed notes. No calculator 18 allowed.

Instructions: You have 50 minute

worth a total of 40 points. This test is closed book
For full credit show all of your work legibly. Please write your solutions in the space

below the questions; INDICATE if you go over the page and/or use scrap paper.

Do not forget to write your name, section and UID in the space‘ below.

variables formula wherever ap-

e you state and use the change of

Bonus -+1.5pts each fim
propriate.

Problem 5 (in the last page) is a bonus problem for 5pts.



A Yas T}

Problem 1.

Find the general solution of the following differentia] equations
(a) [5pts.]
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Problem 2.

(a) [4pts.] Clonsider the differential equation
2 dy(z)
s aly(@)? + @) — ke'y@) g
n of exactness of a differential equati
above differential equation 1is exact. Yo

=)

on, find a value for the

Using the definitio
u do not

unknown constant L so that the
need to solve the differential equation.
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(b) [8pts.] Check if the following differential equation is exxact. 1f so, find the general

solution of the differential equation.
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Problem 3 . 8pts.

Let, a(t) and f(t) be continuo

us functions and let Yo
method of your choice,

solve the f0110W111g initial valu

B <o)+ 70, 90 =

be some real number. Using any
e problem,

You must show all the steps required to solve the problem.

Pf((o”(dj(.f}‘ Cf(f)fjfé}) ¢ jm it F(U

f 'fam(ﬁ(f)}[(i t _€fﬁ?a-)f’/{ "jm(" ) et
\Q*ﬁ% Gt i) = \)P(?'ﬁ‘f"”iﬁ'ﬂ?-f )dt + C.

f ( (\ﬁ(‘”\ﬁ
‘ 1
wdl O —[ad [ o pV
Yay= 0% (0% 4 C e .
. 0 g {{'i(ﬁ'{]d f{?(vi‘lrf{
\j?o = 3(0:{‘ _QS@&’)O'?‘ISWG S ‘\f(_{-) Cj{ +t(-f o

Y, B o 5o
Ce e

t’}f}“' tio'

- 'l" L\ ac ) “ 1}
b@ e J C('{m - f@ j aftp "Jpﬁ-\; al ("f_l.-u

y ndt [ -Jawd Jagdt 0 Sewdt |
1) QWWJ\@ Ja Yet)dt + f yop St e Jmm( Lo



\') a3~ —)i-t’— N

Problem 4.
Consider the initial value problem (IVP) : @é-ft—t) = (p{t) + 44)3, p(1) = 4.

(a) [5pts.] Can we guarantee that this IVP has a solution? If not, can we use the
exdstence theorem to say that no solution to this IVP exists. Justify your answer.
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(b) [5pts.] Can we guarantee that a unique solution of the IVP exists? If not, can
we say that there exist multiple solutions to this IVP by applying the uniqueness
theorem? Justify your answer.
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Problem 5(Bonus problem) 5pts.
Show that if the differential equation,

P(y,t(y)) + Qly, t(y))%y) =0

1s exact, then there exists a function R(p, ¢) such that the general solution t(y) of the
differential equation is given by

Riy,t(y))=C
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