MATH 1522 - HW 13 Due: Monday Nov 25, 2024

HOMEWORK DAY 38 — Direction fields. Fuler’s Method §9.2

1. Sketch the direction fields for the following differential equations. Then sketch a few integral curves
(solution curves) tangent to the direction field.

dy
2 —t
(a) —



Instructions. In the next two problems you need to implement FKuler’s method by hand. Report
your answer in rows

to=... yo=
1 = =
tn=... Yp=...
2. Consider the initial value problem
dy 2
— =t 1)=1.
7=ty y()

(a) Use Euler’s method (by hand) to approximate the solution y(t) at t = 2 using At = 1.

(b) Repeat using At =1/2



(c) Repeat using At = 1/4 (use a calculator to approximate the answer at t = 2).

d
(d) The direction field of di; = 1%y is shown below. In this figure, add a sketch of

o the exact solution y(t) = 3= 1o the given initial value problem, for ¢ € [1,2] (it may leave
the given window)

o the numerical approximation using Euler’s method with At = 1/4 that you found above
(indicate the solution obtained at each step, and a line showing how it is obtained)
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3. Consider the initial value problem
Y y—2 1)=0
2y =y 20, y(1)
(a) Use Euler’s method (by hand) to approximate the solution y(x) at z = 3 using using Az = 1.

(b) Repeat the above using step size Az = 1/2.



HOMEWORK DAY 39 — Separable Equations §9.3

4. Solve the differential equation or initial value problem.

dy 2 2
2 _3
(a) Iy =5y



(c) xy’ =
=9
y+1, y(1)=0

dy
(d) i 22(y° + 1)



dt

t2p
- p
+ t2
-1



HOMEWORK DAY 40 - Linear Fquations and the Method of Integrating Factors §9.5

5. Which of the equations in §9.5:1-4 is linear?

6. Find a positive solution u(x) to each of the following equations (use any method you like).

() 1 =~
() W =2
(c) p' = %

(@ 5 ="



7. Solve the following differential equations using the method of integrating factors.

(a) 423y + 2ty =sin®x



d
b) 2% =/
(b) dt+3ty— 1+t2,t>0



8. Solve the initial value problem 3’ =y — 2z , y(1) = 0.
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d
9. Show that the following terms are exact derivatives (they are of the form %[g(:ﬁ)y} for some g).

(a) 2y’ +y
d
(b) %L 4 342y

dt

10. Use your answer in (a) above to solve zy' +y = /z
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