MA 36600
MIDTERM IT EXAM (Practice)

NAME

1. NO CALCULATORS, BOOKS, OR PAPERS ARE ALLOWED. Use the back of the test
pages for scrap paper.

2. No partial credit will be given. For All problems, show all your work and write (or mark)
the answers clearly.
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1. Find the general solution of

Y + 2y + 2y = 5e ' sin(t)
y = cre” ' cos(t) + coe ! sin(t) + e (2 cos(t) — sin(t))
y = cre ' cos(t) + coe ! sin(t) + e 2 (—2 cos(t) — sin(t))
y = cre’ cos(t) + cael sin(t) + e (2 cos(t) + sin(t))
y = cre " cos(t) + coe " sin(t) + e7*(2 cos(t) + sin(t))

=5 0 aw»>

y = cre P cos(t) + caesin(t) + e (2 cos(t) + sin(t))

2. Transform the following third-order equation
y"(t) — 3ty +sin(2t)y = Te™"

into a first-order system

Ui U1l
U9 =A Ug | + f(t)
us us

by setting uy(t) = y(t), ua(t) = v/ (t) and uz(t) = y”(¢). Find the matrix A.

0 1 0
A. | A= 0 0 1
—sin(2t) 3t 0
0 1 0
B. A= 0 0 1
sin(2t) —3t 0
1 1 0
C.A=10 0 1
3t sin(2t) 0
1 0 0
D. A={(0 0 1
0 3t sin(2t)
0 1 0
E. A= 0 0 1

—sin(2t) 3t Te?



3. Ify" +2y + 5y =0, y(0) =1, y(0) = 2, then y(%) =

A. 1

= Y QW
it

4. Find all values of k for which the equilibrium point (0,0) of the system

x /_ -2 k\ [z
y) \-1 0/ \y
is a saddle point.

A. k>0
B. k>1
C. [k <0]
D. k<1
E. £E>1



system

5. Find the solution of the linear
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7. (6 points) Solve

yll o 4y/ - 5y — 4672t7 y(o)

A. Yy = —%65’5 + %6_%

B. y=—3¢" + e + Zte
C.y=—2e -3¢+ 272
D. |y= —1_1465t — %e—t + %e‘zt
E. y=—1e—let 4 272

8. (6 points) Find the general solution of

¢ + cot — 3 — 282
¢+ coet — 317 — 3t
cre”t + coel — %tZ — %t
Cl"‘cget—%t—l

" Paw e

&1 ‘l‘CQQt — %t2 —t




9. (6 points) Given y;(t) = t~! is a solution of

10.

t2y" + 6ty + 4y = 0.
Find another solution y»(t) which is linearly independent of v, (¢).

A. tln(t)
t~n(t)
t_2

t_3

t_4

=55 aw

Using variation of parameters to find the general solution of
y// +4y/ _|_4y _ t_2€_2t

cre”? + cote™ 4 et log(t)
cre”® 4 g2 — 72
cre 2 4 cote™? — 72

cre” 2 + cote ™ — te ! log(t)

=5 U aw»

cre” + cote ™ — e log(t)




11.

0 0 -1

Given A= [ —1 0 0 | has eigenvalues —1, —1 4+ ¢, —1 — ¢ and corresponding
4 -2 -3
eigenvector
1 141 1—i
1], 1 , —1
1 2 2

Find the real (meaning: does not involve complex numbers) general solution of y' =
Ay.

1 cos(t) — sin(¢) sin(t) + cos(?)
Answer: y=cie™" | 1| 4+ et — sin(¢) + cze”! cos(t)
1 2 cos(t) 2sin(t)

12. (6 points) Find the general solution (simplify as much as you can) of

2 4 4y = 5el—230t,

5it sin(3) N 5t cos(3)

A : 2t in(2t
nswer: ¢j cos(2t) + cosin(2t) + Ae2 4e2



