MaTH 306 SECTION T

MIDTERM EXAM 2

APRIL 9, 2015

NAME: SoLution Key

Problem | Points | Maximum | | Problem | Points | Maximum
1 6 4 14
2 10 ) 10
3 10 6 10
Subtotal 26 Subtotal 34
Total 60

Please read the problems carefully and indicate your solutions clearly!
No credit awarded for unclear answers or unclear work.




1. (6 points) Find the general solution to the differential equation:
Yy — 2y +10y =0
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2. (10 points) Solve the initial value problem:

y® — 2+ =0
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3. (10 points) Find the general solution to the differential equation:

y'(t) —y(t) =

Ciﬂ.&u\ eon = o

. i = ( o« \\\)( - ‘:/‘- I

Up © AL« Bk v ( + Do

, y N
tby b w1 e i 2k
o0

Uy ~ L2 e 2« Yoo
SOLN Y

N L -
Lj(k’) = e t(,e |

T R 4ig

12e% — ¢?




4. (14 points) Consider the system of DEs:

s k]

(a) Find the general solution. A
(b) Find the solution satisfying ICs z(0) = 2 and y(0) = 1.
(c) Which is the phase portrait for this sytem? Indicate answer here:
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5. (10 points) Consider the system of DEs below and the given solution:
z'(1)

V= y@| =1 1 -1 0f |y
2(t)

1 2 3
v(t) = cie™® | —1| +coe™® | =2| +c3 |3
0 0 3

(a) Explain why v(t) is not the most general solution (although it is a solution).

(b) Find the correct general solution.
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6. (10 points) Recall that simple harmonic motion is modeled by ma”(t) + kz(t) = 0, where
k,m > 0, and it is convenient to define w = \/k/m.

(a) Rewrite this 2nd-order DE as a system of two 1st-order DEs.

(b) Use the eigenvalue method to find the general solution to your answer for (a).

x (%) *«»%\x(ﬁ? 9] e "+ wx = O
: : =y
Qb o= x gt =y i
§ - % y' = T W% (aiee v/ = *")
@ [ o a][x]
’ b2 { !
! J 7w 0 Y j
- X ! 2 T P £l
\/\/,\zl; N Wt =0 ]0 .
—td N
CO/)/'L X—; \,Q‘\ , /(’\V\/’t é‘,@'i/\/,/& el - Wi 4 * - © - =X % =D
’ ¢/ ?
— 0% - Lot j -0 \3: Lol %

‘l\o%\(& \no%’%wm oy \S VORI S “?\ID“" T

5
o (=Y
P
o~
<
j—
T
—

4 . ) 0 ’ \"n ( 5 ‘ \
“ola s ( [ l roob { ) 1((?(:) s (Wh) « Lo w J
(V] [} j/ N B ) Vi

fwk

e .
- &/\ inlo k]




