M309 Quiz # 1 Solutions

(1a) There are two tanks, with pipes carrying salt water as shown:

l 5 gal/day, 1 Ibs salt/gal

2 gal/day
T, Ty
3 gal/day

J 6 gal/day of mixture in T}

T holds 10 gallons of salt water; T holds 5 gallons of salt water.

Let (1 be pounds of salt in 77 at time ¢;
Let @) be pounds of salt in 75 at time t;

Write a system of differential equations for ¢); and Q.

Q) = —8Q1+ .6Q2+5
Qy = 2Q1—.6Q2+1

Solution:

. } x} 221 + 29 15
(2) Find the solution to { v = 2 + 3, where z(0) = [ 4 ]
Solution:  det A —rl = det [ 2_; 3_i ] =7 =5r+4=(r—1)(r—4)
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[ —2 1 1
7‘:4,14—]:_ 9 _1] —2CL1+CL2:0, §:l21

The general solution is [ ?(t) ] =] [ _1 ] et 4+ O, [ ; ] ol

Ci + Cy =5
-Cy + 20, = 4
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302:9; 02:3;, Cl = 2.

1 gal/day , 1 lbs salt/gal



