MAP 2302 - Differential Equations Florida International University

TEST #1 - Spring 2017 TIME: 75 min.

Answer all 6 questions. No calculators, formula sheets, or cell phones are allowed,
An unjustified answer will receive little or no credit. Show all working and simplify
your answer as far as possible. Begin each of the 6 questions on 6 separate pages.

- (15I(a)

O

(15) 2(a)

Define what it means for the ODE  dy/dx = f(x,y) to be homogeneous.
Find the general solution of the ODE ~ (3y° + x%).dx - 2x)7 .dy = 0.

Let F(x,y) be a function in a domain D of the plane. Define what is the fotal
differential of F in D (when it exists).

(b) Find the general solution of the differential equation

(15) 3(a)

{y’.sec(x)tan(x) + dxpdx  + {3 .sec(x)—2.e¥)dy = 0.

Let F(x,y,a) = 0 be a one-parameter family of differentiable curves in the

xy-plane. Define what is an orthogonal trajectory of this family.

(b) Find the solution of the ODE dy/dx — 2.y = 6.e* with y(0) = 3.

(15) 4.
(20) 5.
(20) 6.

Find the general solution to the differential equation dy/dx —y/x = 3x.y~".

The population of a colony of micro-organisms satisfy the logistic equation
dPrdt = 2 P.(1 — P/4000), where tis measured in hours.

(a) IfP(0) = 3000, find the population after t hours.

(b) How long will it take for the population to reach 3600 ?

A box of mass 4 kg is moving horizontally with velocity 20 ms™ when it lands
on a horizontal surface with coefficient of friction u = 1/2. If the acceleration
due to gravity g is /0 ms?and the air resistance is Av where 1 = 2 kgs’,

(a) For how long will the box slide on the surface?

(b) How far will the box slide on the surface?
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