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Math 320 Fall 2017 Exam 1
Exam time: 1 HOUR

Directions: Do all the work on these pages; use reverse side if needed. Show all the details
of your work, and clearly cite the theorems you use. Answers without accompanying
reasoning will only receive partial credit. No books, notes, or calculators, and please write
legibly.




Problem 1. (25 points). Solve the following differential equations:
d
a) (10 points). d—?”- — 32%(4% + 1), y(0) = L.
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Problem 2.(25 points). Suppose that the fish population P(t) in a lake is attacked by a disease at
time ¢ = 0, with the result that the fish cease to reproduce (so that the birth rate is 8 = 0) and the
death rate & (deaths per week per fish) is thereafter proportional to 1/ /P. If there were initially
900 fish in the lake and 441 were left after 6 weeks, how long did it take all the fish in the lake to
die?

Given k =S P = - (.,_f:; )P Squraﬁon of variables Hues,
5 d@&% m{‘e \Fm

PLoAF %@ -k dt
P

BN S'q—‘;: - (Rt o 20F —-kEC (9)

Tnihal conditson: P (O
P‘“ﬁ v=0 in “) CB% 2\ \!F_MO =C ,So C=6o and .
Also /P(Q: G4A %4‘\&3 LA @@ 7_ 2NP= ’“‘“"%;E“% 6o @

2\ = —8- 6 + 6o 5 or =2

Thetefore, QP oatibo @
Want t /Qm“ which P =0,

make Poo in @B and solue £oc €1
@t:fyb%“‘"(s@




Problem 3.(23 points). Use elementary row operations {and clearly indicate every operation used)
to solve the linear system:

21+ 529 + 12z3 = 6
31 4+ xo + Hzg = 12
5z1 + 8z + 21xg = 17
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Problem 4.(25 points). Consider the homogeneous system
ar+by =10
cx +dy =0

Use the reduced echelon form of the coefficient matrix to show that the system has a nontrivial
solution if and only if ad — be = 0.
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