19F-MATH33B-2 Midterm 1

TOTAL POINTS

40/45

QUESTION 1
Separable Equations 10 pts

11SE155/5
v + 2 pts Separated variables correctly
v + 1 pts Integrated with respect to y correctly
v + 1 pts Integrated with respect to x correctly
vV+1pts+C
v + 0.5 pts Bonus: mentioned change of variables or
used u-sub
+ 1.5 pts Bonus: mention and explicitly state change
of variables
+ 0 pts No work
+ 0.5 pts Small error when integrating with respect
toy
+ 1.5 pts Minor mistake when separating variables
+ 0.5 pts Small error when integrating with respect

to x

12SE255/5
v + 2 pts Correctly separated variables
v + 1 pts Integrated with respect to x correctly
v + 1 pts Integrated with respect to t correctly
v +1pts +C
v + 0.5 pts Bonus: mentioned change of variables or
used u-sub
+ 1.5 pts Bonus: mention change of variables and
explicitly state formula
+ 0.5 pts Minor mistake when integrating with
respect to x
+ 1.5 pts Minor mistake when separating variables
+ 0.5 pts Minor mistake when integrating with

respecttot

QUESTION 2

Exact Differential Equations 12 pts

21EDE14/4
v + 4 pts Correct
+ 2 pts small error
+ 1 pts dP/dy=dQ/dx only
+ 1 pts Said dQ/dy=dP/dx, but then proceeded
correctly

+ 0 pts incorrect

22EDE27/8

v -1 pts Small error

QUESTION 3
3 First Order Linear Equation g/8

v - 0 pts Correct: Found general solutions, but not

necessarily the solution to the IVP.

QUESTION 4
Existence and Uniqueness 10 pts

41 Existence s/5
v - 0 pts Correct

4.2 Uniqueness 5/5
v - 0 pts Correct

QUESTION 5

5 Bonus Question 0/5
+ 5 pts Correct.
v + 0 pts Need to start with solutions to implicit
equation, then prove using multivariable chain rule
that solutions to implicit equation are also solutions
of the differential equation.
+ 1 pts Mentioned chain rule, but need additional

explanation or used incorrect argument.


Shannon Lu


+ 0 pts Not attempted.
+ 2 pts Correct direction, but need more

explanation. What do your computations imply?
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Problem 1.
Find the general solution of the following differential equations
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Problem 2.

(a) [4pts.] Consider the differential equation Q
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(b) [8pts.] Check if the following differential equation is exact. If so, find the general
solution of the diﬂ’erentia,]‘wequa,tion. A
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Problem 3. 8pts.
and let yo be some real number. Using any

Let a(t) and f(t) be continuous functions

method of your choice, solve the following initial value problem,
dy(t
WO _ oy + 10 vO =0

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

dy (o
ME sy = £
Q’&Mﬁ\é\b [d—‘l:/:\ B au\bau/\ = ,?(b\A\

4 (- Sawrdt, - lattidt

A" gm] - ¢ g
(althdt Y = _{attidb

& %(k &‘\"» ; " \,‘v}\ dx BQ

- _faledt |
\e pry 4% + C

flo o

_Cale)db
S

%a(ﬁ}\dh S (MU (5{, 4 C Sq{j;‘)ojt

%&’C\ o e

YO

. Cqloy ot
(¢ oot - ¢

efa(l?)d‘:; |
{atrdt _{and (. Loy Ak (0ydt
\u()kt L S0t g ( i - (e ot \e,g“ \

(al0)db Se-gamab Foydb ugamd}o



Problem 4.
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Ayt ynat his TVP was a solution.

(b) [5pts.] Can we guarantee that a unique solution of the IVP exists? If

We say that there exist multiple solutions to this IVP by
theorem? Justify your answer.
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Problem 5(Bonus problem) Hpts.
Show that if the differential equation,

dt
Pyt + Qs ) B =0

is exact, then there exists a function R(p,q) such that the general colution t(y) of the

differential equation is given by
R(y,t(y)) =C
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