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MATH 2300-016 QUIZ 12

1. Match the slope fields below (labeled I, II, III, IV) with the differential equations below.
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2. Use Euler’s method with step size 1/2 to approximate y(2) where y is a solution of the
initial value problem

y/:x_y’ y(O):l,

filling in the information in the table below.

S [ Y [ Y/ () |
010 1 0-1
=1
1 1/2 1-1/2 1/2-1/2
=1/2 =0
2|1 1/240 1-1/2
=1/2 =1/2
3 || 3/2 1/2+1/4 3/2-3/4
=3/4 =3/4
42 3/443/8
=9/8

Hence y(2) ~ 9/8.



3. Solve the following initial value problems.

(a) ¥ +y?sinz =0, y(0) = —1/2
Solution. Rearranging, we have

dy 5. y
—— = -y sinz, — = —sinzdz
dx Y
so that
d
g:—/sinxdm
Yy
1
—— =cosz +C
Yy
_ —1
y_cos:p—FC'

If y(0) = —1/2 then C = 1 and the solution to the initial value problem is

-1
y(w) = 1+coszx

2

(b) y = m7 y(0) = -1

Solution. Separating variables gives

y dy = %dm.

1+z
Integrating, we obtain
2
x
dy= | ——=d
/y Y /1—1—963 “
2
1
%:gln\l—i—x?’]—i—a

2
y:i\/31n|l+:c3]—|—0.

If y(0) = —1, then we must have C' = 1 and the negative square root,

2
y(x):—\/gln]1+x3|+1



