Solutions to Practice for Final Exam
Math 3400 - Intro to Differential Equations
Spring 2016 - Dr. Radu Cascaval

The first 15 (multiple-choice) problems are 5 points each, the remaining 5 (essay) problems are 10
points each (Show all work to get full credit on the essay problems).

d
1. (Circle all that apply!) The differential equation xd—y =x—yis
x
(a) separable, (b) linear, (¢) homogeneous, (d) exact
Answer: (b), (c), (d)
2. The general solution of the equation 2’ + 5x = 3 is

(a) z(t) =24+ ¢e™ (b) z(t) =34 Csindt (c) z(t) =2+ Ce™™ (d) z(t) = Ccos3t
Answer: (c)

3. The following represents the slope field and several solution curves of the equation

(a) 2’ =t(1 —z) (b) 2
Answer: (d)

=z(1—2)

4. A solution of the initial value problem 2’ + 8z =1+ e~ 2(0) =0, is
() a(t) = 3+ de 5"
(b) z(t) = é + ée 6t ge*&‘/
(c) x(t) = 4 — e** + 3e¥
() 2(t) = 4 — e ¥ +3¢
Answer: (b)

5. Two linearly independent solutions of the equation y” + 3/ — 6y = 0 are
(a) e73% and €2*, (b) e7* and €37, (c) e and €%, (d) e7% and e”
Answer: (a)

6. A particular solution for the differential equation y” + 2y’ +y =3 — 2sinz is
(a) A+ Bsinz



10.

11.

12.

13.

(b) A+ Bx?*+ Ccosz + Dsinx
(¢) A4+ Brcosx + Crsinz

(d) A+ Bceosz + Csinx
Answer: (d)

The solution of the initial value problem x?y” — xy’ — 3y = 0,y(1) = 1,5/(1) = -2 is

(a) 27t — 123, (b) To 4 3273, (c) 2e7™ — €37, (d) 3e" + 273"

Answer: (a)

The Laplace Transform of f(t) = te' sin(2t) is

4(s+1) 4(s—1) 2 2(s—1)
(a) G_1)2(s214) (b) (CES)EEwER () G-1)214> (d) G-1)2+4

Answer: (b)

~ - _ _dst2
The inverse Laplace Transform of the function F(s) = 75"~ is

(a) et cos2t + 2etsin2t, (b) e~ cos2t — de ' sin2t, (¢) de~' cos 2t + e sin 2t,

(d) 4e~*cos2t — e 'sin 2t
Answer: (d)

. to0<t<l
The Laplace Transform of the function f(t) = { o4 1> is

() =% (0) 2, (0) -2 () E+(2-%)e

s’ s s

Answer: (a)

For the initial value problem z” +42'+13x =t, x(0) = —1,2/(0) = 1, the Laplace transform

X (s) of the solution z(t) is
<a) 52-::-48 (_S —3- % + s%)

(b) iz (=5 =5 + )

_ s+3 1
(€)= + 2(52145113)

s 1
<d) Ts21+4s5+13 + s2(s2+4s+13)
Answer: (c)

The partial fraction decomposition of % is

(a) o + 25

(b) 5+ e + ST
(c) A+ ﬁ+ﬁ
(@) o+
Answer: (b)

Which of the following equations can be rearranged into separable equations?

(a) (z+y)y =z —y
(b) y/ — Y = e:(:+y

(¢) ¥ = In(zy)

(d) None of the above
Answer: (b)



14. A body with mass m = % kg is attached to the end of a spring that is stretched 2m by a force
of 100 N. It is set in motion with initial position o = 1 m and initial velocity vy = —5m/s.
The position function of the body is given by
(a) x(t) = cos 10t — 1sinl0t
(b) z(t) = cos bt — sin 5t
(c) z(t) = e *(cos 9t — 3sin 9¢)

(d) 2(t) = e 1%(55 cost — sint)
Answer: (a)

15. The appropriate form of a particular solution y, of the equation y” + 2y’ +y = e™" is
(a) Ae=t (b) Ate™® (c) At’e™t (d) (A+ Bt)e™
Answer: (c)

The following problems will be graded based on the complete work!! You must show all work to
get full credit.
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