T T

CoLoSTATE FALL 2013 MATH 340 FINAL
Mon. 12/16/2013

NAME: V \
\ CSUID:
. A

SECTION:

1
;

2
3
4
9
6
i

Total

Exam Policy

(i) No calculator, textbook, homework, notes, or any other references should be used.
Please write down all necessary steps, partial credit will be given if deserved.

(ii) You could use two double-sided Cheat Sheets for this exam.

Good luck!




((:fgdpsints) Problem 1. True or False, circle your answer (2 points for each item, no partial
1 ! b

(i) Z(T)J (F) The function z(¢) = tan(¢) is a solution to the ODE Z'(t) =1+z(t)?.
(ii) (T) f(F) The equation (zy — 1)dz + (2% — zy?)dy = 0 is exact.

(iii) f(T) I (F) Suppose \;(i = 1,2) are distinct eigenvalues of a matrix A and v;(i = 1, 2)
are eigenvectors corresponding respectively to ;. Then e*tv;(i = 1, 2) are two linearly
independent solutions of the ODE system x/(t) = Ax(t).

| -2 0 0
(iv) (T) { (F ) | For the given matrix A= | 0 -2 -1 |, the geometric multiplicity of
Ol D
the eigenvalue A = —2 is three.
-2 0 0
V)1 (T) ‘ (F) For the given matrix A= | 0 -2 -1 [, it has two different complex
05l a2
eigenvalues.

(vi) (T) | (F) l Consider the ODE system { ;,gg : ;33:2; Y | The equilibrium point at

the origin is a center.
(vii) (T) [ (F) | The ODE z”(t)+10z'(t)+ 16z(t) = 0 describes an underdamped harmonic
motiof. 26—‘-510 Wo=4H = overdamp<d
. C.=
(viil) (T) /(F) The curve (z(t),y(t)) = (cos(t),2sin(t)) is a solution curve of the au-
z'(t) =

(t) = —2y + z(2? + 4y* — 4)
tonomous ODE system V() % z —y( 22 + 492 — 4)

(ix) (T) ((F) | Since the Laplace transform of f(t) is F (s), the Laplace transform of f'(t)
is sF(3):

8 e
(x) (T) ‘(F) ‘ The inverse Laplace transform of SR sin(t). s Cos L-t)

(i) X'(4l= sec®+)
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(10 points) Problem 2 Consider a mass-spring system: %@
* The mass weighs 2 kg;

® The mass stretches the spring by 0.06 m before the motion starts;

* A damping force numerica]]

Y equal two times the instantaneous velocity acts on the
system;

® The gravity acts on the system also;

 The mass is given an initial tap at the mass-spring equilibrium with an upward velocity
0.1 m/s.
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(15 points) Problem 3. Tt i

is known that the ODE Tydz + (222 + 3y2 — 20)dy
but has an integrating fa,

ctor that depends only on y.
] \\ )\‘\;(i) Find the integrating factor.

= 0 is not exact

+ ‘*\L(n) Find the general solution to the ODE.
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(10 points) Problem 4. True or False, circle your answer (2 points for each item, no partial
credit). Given a function f(t,z) = ¥/#\/Z and consider the ODE z/(t) = f(¢,z).

G (1) (FD

f(t,z) and %ﬁ are both continuous on the whole (¢, z) plane.

@) (T (F)

f(t,z) and gﬁ are both continuous in the region R = {(¢t,z) : t > 0,z > 0}.
(i) (TV (F)
The initial value problem z’ = f(¢,z),z(0) = 1 has a unique solution.

i) (1) (&)

The initial value problem z’ = f(¢,z),z(1) = 0 has a unique solution.

W) (@) F)

he initial value problem z’ = f(¢,z),z(1) = 1 has a unique solution.
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(15 points) Problem 5. Given an ODE system x'(¢) = Ax, where A = [ 0
0

general solution.
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(15 points) Problem 5. Given an ODE system x'(t) = Ax, where A = [

O O N
O N =
N Ot O

} , find the

general solution.

A sl dilfaren Siffeboin
S, et Int

018

e ke (% a

o 10/

0
SRR
@ 2= (357)

@J@ \‘Mﬂv t— Pl (I—} (/-\-Ll)t‘+ @ ) fl"‘O)

Sunce— (A~21> =g ]lOY %ﬁ

lé 2
eMae’ km(ioﬁtwt %3% t>
.00 000

2 (F s b ity
E9 e— D3
N s
Gl = Vo %

_ﬁ

@@—E@W\ﬂ (ofibins X(Jc) ﬁAt m

3




(15 points) Problem 6. Given an ODE z”(¢) — STt 22l) =&,

(i) Find a fundamental set of solutions of the corresponding homogeneous ODE.
(ii) Find one particular solution of the given ODE.
(iii) Find the general solution of the given ODE.
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Soluhims

( 15 points) Problem 7. Apply both Laplace and inverse Laplace transforms to solve the IVP:
— 3y — 4y =e*,9(0) =0,/ (0) = -1.
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(15 points) Problem 7. Apply both Laplace and inverse Laplace transforms to solve the IVP:
y' =3y —4dy =et,y(0) = 0,¢/(0) = —1.
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