Part A
1. (16 points) Find the solution to the initial value problem
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2. (16 points) Find the general solution of
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3. (12 points) Find all values of r such that y = #e* is a solution to the following

differential equation:
yl’n’_4yl+4y=0

Justify your answer.
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Answer: Values of r that work are: O oy 1




4. (16 points) A tank contains 300 L of solution with a concentration of 0.3 kg of salt
per L initially (at t = 0). A solution of variable concentration ¢;,(t) enters the tank through
an inflow pipe at a rate of 24 L/min. The concentration ¢;,(t) is not constant but instead
proportional to time ¢ (in minutes) with ¢;;,(5) = 0.5 kg of salt per L. The solution is mixed
and drains from the tank at the rate of 20 L/min.

(a) Find a formula for the volume V{(t) of solution in the tank at time #. (Assume the tank
never fills completely during the timespan of the problem.)
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(c) Write down a differential equation for the amount A(t) of salt in the tank, and state
initial conditions for your differential equation. DO NOT SOLVE THE EQUATION.
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5. (20 points)

(a) Use elementary row operations to put the matrix
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into reduced row echelon form. Indicate which row operations are being used at each step.
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(b) Find the rank of the matrix A and explain how you know this is the rank of A
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(d) Now suppose that B is a 4 x 5 matrix with rank(B) = 4. How many solutions are there

to the system BF = 07 Justify your answer.
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6. (20 points) For parts (a) and (b), use Gaussian (or Gauss-Jordan) elimination to find
all solutions to the given system or show that no solutions exist. Show all steps.

(a)

I1+25L‘2+3333=1
3$1+5;’172+5.’L'3=4

21‘1 +3$2 + I3 = —3

2 3| Ar’z(ﬁ) @ 2 !
3 SS|Y [ o -l =¥
2 31 [3]Mt2) o - T

L M)

@ -] 3 ﬁ,?z{"'/) o 0 3
o DY |- 2 o (D o |-
o C\) & /7’3’1 (%) o o (O 6

Solution(s): (X[:?)B , X2=72§ }(336) : M}’?[tftﬂi §E£“ﬁc47
v X0




—

b where

T =

(b) A

TEo T £
=
— s u:mﬂ.ﬂé@ =
{
= oo <
SERGINN = ,
— o]z :
\,U N SN =
pm\//fw, SVE
= qa— E
T deg FR N
NN oo : —g —
o 3D 4
y QO:\M.U Mﬂﬁﬂ @@
=
Qi o, —, Dous
D
. SO g O 9Q D ©
— = Y < 2 7

/\/{) Soluhow.

Solution(s):




