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SAMPLE FINAL Mathematics 2260

SPRING 2019

Please remember that each final exam is different, and the style and emphasis
of the questions will vary from semester to semester.

dy

(a) ta —y = cos(t)y?

(b) W _ cos®(t) cos®(4y), y (z) = =

dt 6

. Solve each of the following equations.

s
16

dy

(2—-t)— —y=tan(t), y(3)=0.

dt
You do NOT need to solve the equation.

. Show that the equation

1

3

. Give the interval of definition of the solution to the initial value problem

t\ d
__)_y:0
y /) dt

is not exact. Find an integrating factor which makes it exact, then solve the equation.

. Identify the fixed points of the autonomous equation

Determine, with justification, the stability of each fixed point. What is the long-term be-
haviour of the solution if y(0) = 1?7 If y(0) = 27 If y(0) = 37

t2

d*y

. Show that y; = t? and y, = ¢t~2 form a fundamental set of solutions.

. Use the method of reduction of order to find the general solution of

dy

— 2 43t 4y =0,

dt?

1
given that y = n is a particular solution.

. (a) Solve the homogeneous equation

d-y

dt

2

E—ngzo.

(b) Use the method of undetermined coefficients and your answer to part (a) to find the

general solution of

d*y

dt?

+ 9y = sin(3t).
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11.

12.

13.

Use the method of variation of parameters to solve

d*y  dy
t2W — t& + Yy = hl(t),

given that y; =t and y, = tIn(¢) are solutions of the corresponding homogeneous equation.

Solve the equation
dSy
dtb

ddy dty

d3y
P

—920—2
Odt3

-5 = 0.

Use the definition of the Laplace transform to derive L{e*} (for s > 2).

Determine each of the following without directly using the definition of the Laplace trans-
form.

(a) L{e*(t —2)}
(b) L{us(t)(t —2)}

Use the Laplace transform to solve the initial value problem

Py gy =0 0)=3, (0)=1
dt2 y_ ’ y e y -

An Euler equation is a second-order equation of the form

d*y dy
t*—2 + At~ + By =0
az a7
for constants A and B. Show that the substitution v = In(¢) transforms an Euler equation
into an equation with constant coefficients. (Hint: Use the Chain Rule to effect the change

of variables.)



