MAP 2302 - Differential Equations Florida International University

TEST#1 - Fall 2013 TIME: 75 min.

Answer all 6 questions. No calculators, formula sheets, or cell phones are allowed.
An unjustified answer will receive litile or no credit. So show all working and provide
all reasoning.

(15) 1(a) Define what is an integrating factor of the non-exact differential equation

Mxy).dx + Nxyldy = 0.

(b) Find the general solution of the differential equation

037 -yl seclx)pde  + {sin() + yi tanix)ldy = 0.

(15) 2 (a) Define what it means for the function f(x,y) to be homogeneous.
(b) Find the solution of the differential equation dy/dx - 3y = 12.¢7

(15) 3.

(15) 4.

(20) 5.

(20) 6.

with (0) = 2.

Find the general solution of the ODE  { %% +y'Ldx - {2xy Ldy = 0.

Find the general solution to the differential equation dy/dx - 2y/x = 4’y

A ball of mass 2 kg is thrown vertically upwards from sea level with velocity /5
ms™. If the acceleration due to gravity g is /0 ms™ and the air resistance is Av
where A = 4 kgs”,

(a) Find the time it takes for the ball to reach its greatest height, and

(b) Find the greatest height above sea level that the ball reaches.

The population of a colony of micro-organisms satisfy the differential equation
dP/ds = P -(P’/2000), where t is measured in hours.

(a) If P(0) = 4000, find the population after t hours.

(b) How long will it take for the population to decrease to 2400 ?
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