SECTION:
Midterm 1

MAZ266, Sinclair, Fall 2015
September 29, 2015

NAME: Dol 4J oAd

I have read and understood the Student Honor Code, and this exam
reflects my unwavering commitment to the principles of academic integrity
and honesty expressed therein.

SCORES:

1. /10
2. /10
3. /10
4. /10
5. /10

Total: /50

TO RECEIVE FULL CREDIT, PLEASE SHOW ALL WORK.
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Problem 1 (10 points total) Circle all correct responses.
(A) Circle all methods which apply for the equation
3y + 3t%y + 2ty® = 0.

(a) Linear; (b) Sepamble@omogenous;noullz’; (e) Ezact.

(B) Determine the number of stable and unstable equilibria for

W+1y=@w-20-9)

(a) 2 stable, 2 unstable; (b) 2 stable, 1 unstablef (c) 1 ptable, 2 unstable;
(d) 3 stable; 1 unstable; (e) 1 stable, 1 unstable:

(C) Use Euler’s method with h = 0.5 to estimate y(2) for the initial value
problem

Y =3+2t—y, y(1)=-1.

(a) ’7/2;(0) -7/2; (d) 5; (e) 5/2.
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Problem 2 (10 points total) Solve the following. (5 points each.)

(A) Sketch the region in the ty-plane of all points (to,yo) where the initial
value problem
ty' = t(4y — ) + 1, y(to) = o

has a unique solution.

(B) Determine the mazimal interval where a solution to the initial value
problem
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Problem 3 (10 points total.) A tank with a capacity of 100 gal originlly
contains 40 gal of water with 10 b of salt in solution. Water containing 1
Ib of salt per gallon is entering at a rate of 2 gal/min, and the mizture is
allowed to flow out of the tank at a rate of 1 gal/min. Find the amount and
concentration of salt in the tank at any time prior to when the solution begins
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Problem 4 (10 points total) Solve the following differential equations. So-
lutions may be written in implicit form. (5 points each.)

(4)
dy _ 3 —cos(z)
dr  2sin(y) — 3
(B) .
Y
tdt +ty=1-—2y.
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Problem 5 (10 points total) Use the best method the solve the following

initial value problems. Solutions may be written in implicit form. (5 points
each.)

(4)
2y +ty — 28 =0, y(1)=2.
(B)
, 3a?— 4y
b= 8zy + 8y2° 7
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