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Instructions For problems 1-10, select the correct answer from
the choices provided. You do not need to show any work for these
problems, and the grading is only based on the option selected.

For problems 11-12, provide a complete solution, showing how
you arrive at the final answer. An answer without work will only

receive partial credit.

The exam is worth 7 x 10 + 15 x 2 = 100 points. No calculators,
electronic devices, or notesheets are allowed on this exam.



1. (7 points) Given the separable equation

2y dy -1, "lg (.ﬁ[i

v +1da - = 2%
‘é T
which of the following is the general solution?
(a) y = tan(v/z) 0
A
y = tan(\/T) + treton '6 = J—;
= tan(y/T + C’)
d) y = tan(z) + . +}’_[\r\: #C)
(e) ¢* +l/“—.L3/2+C .6
2. (7 points) For the initial value problem
dy -3 . ®
Ziaj; — ex—i-y’ y(0) =0, f e pLa J f& 9L)‘
a is y(—1)? -4 “
In(2 —e™!) ¢ = € v C
b) 0 -1 - 1 v¢ — (=2
(¢) In(2)
P, (3 _ %
(d) In(2 +e) - ¢ = e =7
(e) Undefined Y = _ oZA {«2 - e % J

3. (7 points) Which of the following equations are satisfied by y = cos(2z)?
(a) y' —4y=0

%(”'5 = -Alr-e
(b) y'=0

QT e s e
Both (¢} and (d) u
g = - Htos Ux

—_— ca'\d L—ha =0
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4. (7 points) Given the linear differential equation

(@ + 1)y +zy = tan" ' z, & +

T

which of the following is an integrating factor?
g (=) [ o
vei+1) Va e

© (@2 +1)?

(@) /e S

(e) 6-[ tan™! x dx

EI:JL/‘CI'“)
€ T kT,

5. (7 points) Given the linear differential equation zy’ — 3y = z*,y(1) = 10, what is y(2)?

() 0 a2 s — K 3L, 3
(b) 72 ui e &€ = e - x
80 X gl - 3L L 1 — 3o -
\o — 3 P (x ,3) 1
e) Undefined * 3%: x v — Yy = w4 e ng. 10 =+ C —> CJ—‘Q

6. (7 points) The acceleration of a particle at time ¢ is a(t) = ¢~*, and its initial velocity 3
is 0. If the particle starts at position 0 at time 0, where is it at time 17 . (a Q) -244 9.2

(a) —1/e v lE) s vie) v L‘:e" s s(4)= Se.—c"a/s AL
: 6
/e - O <+ ('C'S[:) = 5 -!—e,’s \‘: = ‘é‘ 4(,"& - |
@ 1-1/e " —et
(¢) 1 ’ SIS S B

7. (7 points) An investment grows with continuously compounded interest; the value V' of
the investment at time ¢ can be modeled by V'(t) = kV(¢) for a constant k£ > 0. If it

takes 10 years for the investment to double, how long will it take to triple? o2 L
To
(a) 10k years vit) vio) e bt 3/\/(/0) z M €
(b) 10(In2)/(In 3) years 1y s e 10k
=\
c) 15 years /(/0’5 v£~3: LL-Z{
10(In 3)/(In 2) years k - ‘,L. 2 1o
(e) 30k years 1o L - 16 A3
8. (7 points) The equation y’ +y = y* is a Bernoulli equation. Which of the following is S 2
an equivalent linear equation after an appropriate substitution?
(a) vV+v="03 N : .
v +v=0 4 d " 4 - 1
f—2v = ~2 N , 3
8 of =30 viiogTt v s syt
’ _— 1
(e) vV +v=30v ,36; - Y
% A
i
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9. (7 points) Below is a slope field. Which differential equation does it correspound to?

Y

VN S T
N
N

\

\\\\\\\\\

N

(a) y ==z \ .

Yy =4y Mote ) 1S alun75 2 0 . Al
(C) ’:—“.’132-{-?/2 0(
dy=z-y e Y

(e) ¥ =a®—y°

10. (7 points) Which of the following initial value problems are guaranteed to have a unique
solution on some interval containing the initial point?

(a)
y=z+y, y0)=3 Lire o v
(b) i
eyy/ — y26z+tan:1:’ y(O) =0 ' R zc 3 e P 'f‘ﬁv-{n)
4 “4 L
© beos o  USHes .

yvy=1, y(0)=0

(d) \7
o Yy — . — "‘/z_ —‘/Z
Y+ —=0, y(m)=3 9' =9 &a 9
a) and (b) only J/ W ot Conba

’ ~+ 0.
o & ;
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11. (Full Answer Question) A particular deer population can be modeled by the equation

P 1,
— =2P - - P”.

(a) (10 points) Draw a slope field for this equation, and a couple of sample solutions
for different initial conditions.

(b) (5 points) Without solving the equation, evaluate lim;., ., P(t) given that P(0) >
0. Give a brief explanation of your answer.

\ \ N\ \ \

‘b) 'T_i-g S"‘(,o-,[‘a g Fete Coludin s P (+) -« I:(_oipl

"}LCA,\QL 0‘% = 0 L\L{__ P 1400y |

ﬂ(; - ~ ,(')8 s ‘Hc 62(»&47““ Qa’_ o~ PC’P“““—'{\‘:W\
b < P(', ‘I‘L:J &(7 A ,\% Car'bﬁc (\+\7’ a,.og :"‘ tij
evicht Lo 4 sk e Lot HA

you P (] - 1v00 Q

+ 80

& “\g ijc‘e.c. g@

'P(d> Rlef s Pos[%d(’c .
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12. (Full Answer Question) Consider the differential equation
(2zy® + 32%)dz + (22%y + v*)dy = 0.

(a) (5 points) Verify that the equation is exact.

(b) (10 points) Give an implicit solution to the equation.

M o= 2):;3 L 37\1 Dg M leg §o~-’, ‘
~) e 2&23 . ng o, N oy exoct.
Ib> F ( X, lg ) = L N ’CLt Paf‘-c.:"‘.‘o.( “Q»&‘Lc‘a,. .

oo g Mdcf > [(’2**3“ })xz)a(%

XIV&? - 3(3 . K((,A>

Py e vy

(33 = Z'(%) —— t/%) =g %7'
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