33B midterm 1
I

TOTAL POINTS

37/40

QUESTION 1
integration factor g pts

1.1integration factor 4/ 4
v - 0 pts Correct
-1 pts minor mistake
- 4 pts no work
- 3 pts subtle work, try to find h(x) but equation
incorrect
- 2 pts get h(x),but not u(x)
- 2 pts get u(x) but without details; know how to get

u(x) but calculate incorrectly

1.2s0lve 4/4

v - 0 pts Correct

- 1 pts solution should be in form of F(x,y) = ¢

- 4 pts no work

- 3 pts know need to do partial integration, but
incorrect.

- 2 pts correct form F = \phi + xxxx, but \phi incorrect
; or the other way around.

- 1 pts minor mistake

QUESTION 2
separable eon 12 pts

2.1 explicit solution 5/5

v + 1 pts Separating the Equation

v + 1 pts Partial Fractions

v + 1 pts Computing Integral

v + 1 pts Log Rule Application

v + 1 pts Computing Solution
+ 2 pts Bernoulli Transformation
+ 1 pts Integrating Factor
+ 2 pts Rest of Bernoulli Solution

+ 0 pts No points

22y(1)=22/2
v + 2 pts Correct Answer
+ 1.5 pts Correct Answer, Wrong Solution
+ 1 pts Knowing the Process

+ 0 pts No points

2.3 interval of existence 3/3
v +1 pts Knowing O is not included
+ 1 pts Correct for their function
v + 1 pts Correct
v +1 pts Knowing 2 is not included.

+ 0 pts No points

24y(M=01/2
+ 2 pts Correct Answer
+ 1 pts Correct Answer, but on accident
+ 0 pts No points
+ 1 Point adjustment

This is exactly the right idea, except this does

not satisfy y(1)=0

QUESTION 3
3 mixing problem6/7

- 1 pts Identifying x'= rate in- rate out, rate in =4

- 2 pts Identify rate out = x/(50+t)

- 1 pts Find an integrating factor or homogeneous
solution

- 2 pts Find the general solution
v -1 pts Incorporate the initial condition.

- 0 pts Correct

- 1 pts Accidentally made equation Homogeneous/
too simple.

- 1 pts Forgot a factor of 2 in rate out.

QUESTION 4



exact eqn 7 pts

41notexacts/s
v - 0 pts Correct
- 3 pts No answer
- 2 pts wrong derivatives
- 1 pts wrong Q derivative
- 3 pts wrong approach
- 1 pts why?

- 1 pts wrong P derivative

4.2 integration factor 4/4
v - 0 pts Correct
- 1 pts sign mistake
- 3 pts only formula
-1 pts a=? b="?
- 4 pts wrong/no work

- 2 pts right start

QUESTION 5
SAs pts

s5.1dir field 3/4
- 2 pts No 2. solution
- 2 pts No 1. solution
v -1 pts mistake 1. solution
- 1 pts mistake 2. solution
- 4 pts doesn't go through the right points
- 2 pts doesn't go through the right point 1. solution

+ 4 pts correct

52Y/N2/2

- 0.5 pts 1incorrect
-1 pts 2 incorrect

- 1.5 pts 3 incorrect
- 2 pts all incorrect

v + 2 pts correct

Page 2
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Exercise 1. (8pt)
Consider the differential equations

dy
%2 + 4% + 2zy—= =0
y-l-ﬂc+:t:ydﬂc

(1) Find the integrating factor for the above equations.(4pt)
(Hint: it only depends on x)

(WJI-%W )otx +(,Z,XJJ¢9 =
Bo=u @Q— 7
M&)" “b—\(‘%‘ ?xy (qf‘z]

A,u{) Mcfmx :_e-g,,,tzx; = Ix]

(2) Solve the equation. (4pt)
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. Exercise 2. (12pt) Consider the differential equation

dy -y
dx T
(1) Find the explicit general solution. (5pt)

) A
I ey = B
59’2~y0"?"ng”‘X””*0 9 Ty Ty

VL + gy = b +Co i G-)4 T GF
| 8
Lalyt o [ y] = Aalel+C

/@ff/li = Anlx]+C, .

Y

5= 41 €

_ (2) Find the solution to this equation that satisfies the initial condition y(1) = 2. (2pt)

. e
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- > 65



(3) What is the interval of existence of the solution you found in (b). (3pt)

J\\wha« g :}( ‘__"PZ 2
didvetin - XFO

jDOl\/w‘i' Cox= |
[ mtorn| A4 Beidoue s x€ ( 0,2)

(4) Find the solution to this equation that satisfies the initial condition y(1) = 0. (2pt)

y . g | N
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Exercise 3. (7pt) Suppose there is a tank filled with 100 gallons of water. Pure acid flows
into the tank at a rate of 4 gal/min and the well mixed solution leaves the tank at the of 2
gal/min rate. Let z(t) be the volume in gallons of acid in the tank at time t. Find z(t) for
any given time £.
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Exercise 4. (7pt) Consider ;
( 4y:x)d:r: —%ﬁwr“/&y

(1) Show that the above equation is not exact. (3pt)
' j’ = ﬁg X Ol (a

0p o6 |
5 3& e Z! X % "*:g'j = i’ (5 4

L et cxeidf

(2) Find a and b such that x%y® is an integration factor of the above equation. (4pt)
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Consider the above direction field and draw the solution through

2:3___ T

1. SHORT ANSWER PROBLEMS
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22y2 — dzyidy + 2dz
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solution through {0,-2).
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(2) (2pt) Which of the following are homogeneous differential equations?

(1) (4p%)






