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Instructions

1. Calculators may not be used during the entire exam.

2. Mark the correct choice on your Scantron form 882-ES using a No. 2 pencil. For your
record, also mark your choices on the exam itself. There are 17 questions in this exam. Your
grade will depend on your best 15 answers. Each correct answer is worth 4 points, up to a
maximum of 60 points.
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Each problem is worth 4 points. Only your best 15 answers will be considered. Calculators
are not allowed.

d
1. The solution of the differential equation d_y — (tanz)y = secx, with initial condition
x

y(0) = —11is
(a) y(z) = (zr — 1) secx
(b) y(z) = (22 — 1) secx
(¢) y(xr) =sinz — cosz
(d) y(z) = 2sinx — cosx
(e) y(r) = xsinx — cosx

3. Assume that y(¢) is a solution of the equation y” + 7y’ + 6y = 0.What can you say
about lim; .., y(t)?

a) The limit does not exist.

b) The limit exists only if y(0) > 0.

(
(

)
)
(¢) The limit is always zero, no matter what the initial condition is.
(d) The limit exists only if 3'(0) > 0.

)

(e) It is not possible to decide the value of the limit.



4. The general solution of the equation y” + 6y’ + 10y = 0 is

(a) y(t) = C1e¥ cost + Cye sint

(b) y(t) = Cre™3 cos 2t + Coe™3 sin 2t
(c) y(t) = Cre " cost 4+ Cre tsint

(d) y(t) = Cre 3 cost + Coe 3 sint
(e) y(t) = Cre "t cos 3t + Cye " sin 3t

5. A fifth order equation, has the auxiliary equation (r — 1)3(r? + 1) = 0. The general
solution of the equation is

(a) y(t) = Cre™t + Cote™ + Cst*e™" + Cycost + Cssint
(b) y(t) = Cret + Cyte! + Cst?e’ + Cytde + Cse™

(¢) y(t) = Cie" + Cote! + Cst?e’ + Cycost + Cysint

(d) y(t) = Cre™t + Cote™ + Cst?e™ + Cyt’e™ + Ciet
(e) y(t) = Cret + Cye’” + Cset” + Oy cost + Cssint

6. When one tries to find a particular solution of the equation y” + 4y’ + 4y = —6t3e=%
using the method of undetermined coefficients, one should try to find y,(t) of the form

(a) yp(t) A t3 —2t

(b) wp(t) = t(Ao + Art + Agt? + Agt®)e™™
(¢) yp(t) = t2(Ao + At + Aot + Agt®)e
(d) yp(t) = (Ao + Ayt + Ast® 4 Agt®)e
(€) yp(t) = Aot®e™

7. The function y,(t) = t* + 1 is a particular solution of the equation y” — 4y’ + by =
5t> — 8t 4+ 7. The solution of the above equation that satisfies the initial condition
y(0) =0,y(0) = 0 is:

(a) y(t) = 2e?sint — e* cost + 10t* — 12t + 12
(b) y(t) = 22e* sint — Te* cost + 12 + 1

(c) y(t) = 2e*sint — e* cost +t2 + 1

(d) y(t) = 22e* sint — 7e** cost + 10t? — 12t + 12
(e) y(t) = 3e*sint — e* cost + 1% + 1



8. The Laplace transform Y'(s) of the solution of the equation y” — 7y’ + 6y = t, that
satisfies the initial condition y(0) = 0,¢'(0) = 1 is

) Y6 =

(b) ¥(s) = 52(51 - Si 5)

(c) ¥(s) = 32(5282—+751 +6)

@Y = s
1

s2(s?2 — Ts +6)

9. The inverse Laplace transform of the function Y'(s) = m is
(a) y(t) = e’
(b) y(t) = e’
(c) y(t) = e + e
(d) y(t) = 2¢* 3€2t
() y(t) = 3e* —2¢™

10. The vectors v; = (3,2) and vy = (4, 3) are eigenvectors of the matrix

-7 12
A‘[—@‘ 10}

What is the general solution to the system 2’ = Ax?

(a) Crup + Cyvy

(b) Cietvy + Cyetu,

(c) Cre?tvy + Coetuy

(d) Cre*tvy + Coe™tuy
)

(e) Cre v + Cyetv,



11. If you were asked to approximate the value of y(1) of the solution of the problem
y' = cosy?, y(0) = 0, using Euler’s method with & = 0.1, the formula for the terms in
the approximation would be:

(d) to =0, 5o =1, tiy1 = te + h, Y1 = h(yx + hcosyy)
(e) to =0, yo = cosl, tys1 =ty + h, Yps1 = yx + hcosy;

12. A system 2’ = Ax has a triple eigenvalue r but only one eigenvector v for that eigen-
value. Another linearly independent solution of the system can be found in the form

(a) z(t) =te™v
(b) x(t) = te"v + e"tw
(c) z(t) = tettw
(d) z(t) = et
(e) z(t) = e"v + te"w

13. The general solution of the system 2’ = Az, where A is given by

3 -2
=i 3]
18

: cos 2t : sin 2¢
(a) Cre [ sin 2t + cos 2t } +Cae [ sin 2t — cos 2t

, cos 2t —t sin 2¢
(b) Cre [ sin 2t + cos 2t } Cae [ sin 2f — cos 2t

cost sin 2t
(c) Gy { sin 2t + cos 2t } +0r { sin 2t — cos 2t }

. cos 2t sin 2t
(d) Cre [ sin 2t + cos 2t } + 0 [ sin 2t — cos 2¢

cos 2t _ 2sin 2t
(e) Gy [ sin 2t + cos 2t } +Cae [ sin 2t — cos 2t }



14. The particular solution y, of the equation y”+4y = f(t) that satisfies y,(0) = y,,(0) =0
is given by
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15. The general solution of the equation

Yy x
2 d —_ —
( x+1+x2y2) x+(1—|—x2y2

1s:
(a) 2% +y? + arctanzy = C
(b) z* —y? — arctanzy = C
(c) 2* —y? + arctanzy = C
(d) y? — 2? + arctanzy = C

)

(e) y* + 2% — arctanzy = C

16. The general solution of the equation y” + 10y’ + 25y = 0 is given by

(a) y(t) = C1e + Cote™
(b) y(t) = Cre 4 Cyte™
(c) y(t) = Cre™™
(d) y(t) = Cre ™ + Cye™
(e) y(t) = Cre ™ + Cyte™
17. A particular solution of the equation y” + 16y = 32t — 12 is
(a) y(t) = cos4t + 2t — 1
(b) y(t) = cosdt +t* — 1
(c) y(t) =sindt +2t2 +1
(d) y(t) = cosdt + 22 + 1
(e) y(t) =sindt + > —1



