Differential Equations (Math 217) Exam | September 18, 2003

This exam contains ten multiple-choice problems worth two points each, five true-false problems

worth one point each, and four computational problems worth 25 points altogether, for an exam
total of 50 points.

Part I. Multiple Choice. (2 points each)

For each of the following, mark your answer card with the letter corresponding to the only
corTect answer,

1. Consider the following differential equation; y — 3y = e**. The general solution of this
differential equation is y = —e™ + Ce™. (You do not have to verify this.) If the initial condition

is y(0) = 4, find the value of C.
(A) —4

(B) —1

(€) 0
(D) 1
(E) 3
(F) 4
(G) 5

(H) e

n =

(I e

2. Classify the differential equation ty' — 2y° = 3.

(A) ordinary, linear, order 1
(B) ordinary, linear, order 2
(C) ordinary, nonhnear, order 1
(1) ordinary, nonlinear, order 2
(E) partial, linear, order 1

(F) partial, linear, order 2

(G) partial, nonlinear, order 1

(H) partial, nonlinear, order 2



t* +y°?

Which of the following is the direction field for the differential equation y'

3.

(B)

(A)

-
)

14

0h

415

L
L3

- e -
L] o - - T [, L
L. 4 & - —— e 5
|
.__ & —r—ty, L
|_ i & F L] ]
i r i
i e ’
-l & | N e - 4
1 o ——— - -
i LY -— e -
LY T —— - T -
%, b, e e o = -
j 1 =l i I I
(= | in -— L= = ]
- = o
L]
-1- — - -
j - " s =]
i - T —— — "
L1 e E— I R ]
=1 LS T —— - -
1 Y T S—— - - £
ul i - - i
i 1
i - 5 k
=y L]
P - — b
i - e = —
| r - - T "
- - o R )
[ I T— w B B e e | [
- al - L =1 L}
- o 5

(D)

(C)

P TN e N N

T ANN N
..1.....H._.\.___ | __F .__..___, ._.x_xmx.x\
=
.xwﬂax: |
= 01
H

|
H
[
__
=) |

P £ e N W TN T P
VIS AL

T N T T S R .ﬂ..ull_t

a4

2
e B I R T A
P VNNNNN N S A
AR NN B
AN NN
ﬂ,fxf S— = e H,_.m..x nwv..u_u. L
;
[ e SRS RS S =ss b
e o T T T T e
.r..r;.,...- e L .fr..;.r.r...r....fr.. y
e T T T i e ol 8
T T T T T T T T e e
R I TR RN N |
i e T T I T T N o
T T I Ff.;f.,..,......l.r..u
e T T T T ;,f.,r...uufumﬂ
e T R e T
T T T el
T T T ey Ty ey Ty T T T T =
_.......--“.a--.x---s-. e, e e I g
I R R A
8



4. How many solutions does the differential equation y' = 3y have?

(A)
(B)
(€)
(D)
(E) 10

(F) 11

(G) 20

(H) 60

(I) 10,000

(1) infinitely-many

bd b =

5. What is the equilibrium solution for the differential equation i = 4 — % ?

(A) y=—2
(B) y=—4
(C) y=—¢
D) v= 33
(B) y=73
(F) v=73
(G) y=4
(H) y=20
M y=e*"

(I} There is no equilibrium solution,

6.  Only one of the following differential equations is both linear and separable. Which one 1s1t?

(A) o —dty = ¢

B) ¥ =t+y
©) tv' =

(D) ¥ = sin(t — 3y)
(E) ¢y =2y



