1. (10 points) Solve the initial value problem: €tV + sin(y) + (z cos(y) + e**¥ — e¥)y’ = 0, y(0) =ee.
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2. (10 points) A tank initially contains 200 gallons of brine whose galt concer}tration is'3 Ib/gal. Brine
whose salt concentration is 2 Ib/gal flows into the tank at the rate of 4 gal/min. The mixture flows out

at the same rate. Find the salt content of the brine at the end of 20 min.d/( 5

Vo = 200 gu! 29,{039‘ ?3).‘3\ = 60015 /‘/

" e
¢ R (0)= 600/(/6\/ O Q (L)

CiotA tllnm = L = TinCin~ foor 7

: oV d& Vot Cr ;v\“-éﬂ\’

W = 0L | o\

¢ ‘;_f_ = 4(2) - QL)
00
Mg
L =5

Sotdd e QA AT
Q'L Q=] ph=et e

q e*’—/%o _ g e //(({:3‘— e tlee

Q €£/$O :LZOOC €lso +C ) @ (O>:600
LOO0 = 4o00 + ¢
C=200

Q = uoo « 222

etl SO

Q29N ~ Yoo * —5— lbs S

e ?ls

Ay o el R QO«\N\\ Ao we\' ontent ot oring,
Wil e WOOK Lk el /

e's P°




3. (10 pqints) Identify the differential equation that has complex roots of its characteristic polynomial
and find its general solution.

Ly —y =0. IL 4y” — 5y = 0. ( IIL. " + 4y’ + 5y = 0. L
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4. For the equation z2y" — Try + 16y =0, z > 0, y; = = is a solution. ‘:
(a) (10 points) Use the method of Reduction of Order to obtain a second, independent solution.
(b) (10 points) Compute the Wronskian of the pair of solutions
A) Assume Y=vy = vx"
| VU 1 i n 31 t
Thea y = v'x' + Yxv and Y =V + gxv + 12XV,
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5. (10 points) Which of the followin - : , ‘ g
solutions of the given differential e qfazil))rt?sents the Vlrg_r_lglﬂa_n of the pair of two linearly independent

2y —y' +6ty=0,t>0
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6. (10 points) Consider the first-order linear differential equation ty'+3y = 4et. Which of the following
is a suitable integrating factor that could be used to solve this equation?

a) u(t) =€

@p(t) =3 /

c) u(t) =3t :
’ uLe) = ¢ =g = L3

d) p(t) =t

e) u(t) =t~
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7, (10 points) The differential equation (1 + t)% — sin(t )dtg = 12 — 4y is classified as...

Linear, 2"¢ order, ordinary differential equation.

%

inear, 3"¢ order, ordinary differential equation.
on]mear 3" order, ordinary differential equation.
Nonlmcar 2" order, partial differential equation.

e) Linear, 3" order, partial differential equation.




