
MTH 352/652
Homework # 1

Due Date: .1 anuarv 24. 202.5

Solve the following separanle ordinary (lilferent ml equations assuming the hut hal condition
.r(O) =

dx
.(a) = c

(1.1
(b) —=ti—.r+t+1

(11 t2±2
(c) — =

(it .1

2 QConsider the following initial value problem

(dy
-a(t)y=O

go

where a(t) isa smooth real valuen function and yo C 1k.

(a) Show that the solution y(t) is positive for all t. [iegativP for all t. or zero for all 1.
(hi If q I. find a function o(t) such that the solution y(t) has y(l) 2.

)4 Assuming y(O) = . find the solutions to Lie following onliiiarv iliffereiit al equations b;
making the indicated change of variables and solving the restilting simpler differential equation:

=
— e, (let a =

(h) t g(la(ty) — 1), (let a = ty),

(e) 2ty g2 — t, (let = y2).
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1. A imman body after death cools at a rate that is nearly proportional to the difference between
the body ami the surroundings. Assume that tins coohng rate is —,8(T(t) — Ti,) where T(t) is
the temperature of the [mdv as a function of time. T0 is the temperature of the surroundings,
and 3 is an empirical constant. Suppose that a body discovered at 1:00 AM has a temperature
read:ng of )7.sJ- and at 1:1)0 PM has a temperature reading of 962F. The room teniperature
was constant at 86.1.

(a) Write down an ordinary differential equation for the temperature of the body. Be sure
to inc [tide your iii it ia I condit ioi is.

(b) Dv solving your ijiodel, determine the value of .3.
(c) Assuming that at the time of death the body temperatnre was 98.6°F, determine an

approximate time of death.

z Conside r t lie following initial value problem:

7]

(It — . (1)
= 0

(a) For t < 0. show- 1 hat the iu])t-t ion

r(t) f 3/2 (t0 — ty3/2 t <t0
to ttI)

is a differentiable hiiict ion wit Ii a continuous derivative.
(b) Show that for t9 < 0 the function oefineu ii’ part (a) is a solution to the initial value

problem.

(c) Sketch x(t) for t0 = —1. —2. —:j.

(d) \Vhat does the existence of this family of solutions tell von about the uniqueness of
solul ion to Equation (1)? Why does this 1101 contradict the existence and unicineness
theorem of ordinary differential equations.

For the following differential ec1uations, sketch the solution curves .x(t) for different initial
conditions. You must plot enough curves to illustrate the behavior of the solut ions.

(a) 4x2
— 16

(h) 1
—

dx
(c) -— a: —

dx
—(d) — e - si.n(x).
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The curves a(t) ilLustrated helow correspond to solution curves for the differentiaL eqliatitsn

05 0 ‘5 20

I a) Sketch a graph of f(,r ) r [[at 5 consistent xvU Ii this figure.
(b) Give a formula for j(.r) that is consistent with this figure.

ØFor each of parts (a)-(e). find an equation = f(:r) with the stated properties, or if there
are no exaniNes. explain why not

(a) Every real number is a fixed ponit.

(h) Ever integer isa fixed point, and there are no others.
(c) There are precise’y t lace fixed points, and I here are no or hers.
(d) There are no fixed posts.

(e) There are precisely 100 fixed points.
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