
Name—————————————–, ID ———————–

MTH 205 , Summer 2021, 1–2 © copyright Ayman Badawi 2021

Final Exam , MTH 205 , Summer 2021

Ayman Badawi

(Stop working at 10:am/ submit your solution by 10:15 am / DO NOT SUBMIT BY EMAIL) 44
QUESTION 1. ( 4 points)(SHOW THE WORK)

Find y(t), where y′ − 2y = U2(t)− δ2(t), y(0) = 0

QUESTION 2. (SHOW THE WORK)(4 points)

Solve for x(t) and y(t), where x(0) = y(0) = 0 and

x(t) + y′(t) = t2 + 2t

x′(t)− y(t) = 0

QUESTION 3. (SHOW THE WORK)(4 points) Find y(t), where

(t+ 1)y(2) + y′ = 1, y(0) = 1, y′(0) = 0, t > −1
.

QUESTION 4. (SHOW THE WORK)(4 points) Solve the D.E. (You might need
∫
(f(x)+f ′(x))exdx = f(x)ex+c

):

dy

dt
=

1
sin(y) + cos(y)− t

QUESTION 5. (SHOW THE WORK)(4 points) Solve the D.E.

(
x

y
+ 1)dx+ (1− x2

y2)dy = 0

QUESTION 6. (SHOW THE WORK)(4 points) Solve the D.E.

dy

dx
=

(2x+ y + 1)2 + 5
2x+ y − 1

QUESTION 7. (SHOW THE WORK)(4 points) Consider the autonomous D.E:

y′(x) = y3 − 4y2 + 4y.
(1) Find all critical values and classify each as stable, unstable, or semistable.

(2) If (−4, 1) lies on the graph of the solution, then Sketch such graph.
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QUESTION 8. (SHOW THE WORK)(4 points) Find y(t) if y1(t) =
1√
t

is a solution to the D.E:

ty(2) − (1 + t)y′ + a0(t)y = 0, t > 0
You do not need to find a0(t).

QUESTION 9. (SHOW THE WORK)(6 points) Find yg (the general solution) for the D.E :

ty(2) + y′ − y

t
= 4ln(t), t > 0

QUESTION 10. (SHOW THE WORK)(6 points) Imagine an object weighing 128 pounds is attached to a spring.
The spring stretches 2 ft. The object starts moving with an upward initial velocity 2ft/min (i.e., x′(0) = −2) by
displacing it 0.5 ft below the equilibrium position (i.e., x(0) = 0.5). Assume there is no air resistance and no external
force. Note that gravity g = 32.

1)Find the equation of motion, x(t).

2) Find the phase angle φ and rewrite x(t) in terms of φ.
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