s-2

1. Find the inverse Laplace transform of Z-4s+13
a. e2tsin3t b. e2t cos 3t c. e?2t sin3t
d. e2tcos 3t e. e3tcos 2t

2. Find the Laplace transform of f (t) 6 (t-1).
a. 1 b. esf(s) c. esf(1)

d. esf(1) e. f(1)



0 O<st<?2
3. Let f(t)= { t—% f stt <4 then, using the unit step functions, f (t) can
<t<e
be rewritten as
a. (t-2)uz (t) b. uz (1)t c. (t-2)(uz2(t)+ug(t))

d. (ug () -uz2 (t) (t-2)  (e) (uz (t)-ug (1)) (t-2)

4., The solution of the initial value problem y"”" +2y’'+y=8(t), y=0, y'(0)=2

IS
a. -3 tet b. 3te-2t c. 3tet
d. 3tet e. 3t2 et



5. The general solution of the equation yiV-y =0 is
a. cl1et+extet + c3sint+cqcost

b. cit+coet+c3sint+cqcost

c. cret+coet+c3elt 4 cqedt

d. c1 e-t + cpe2t + c3 cos 2t + c4 sin 2t

e. cret+coet +c3cost+cygsint

6. Find a particular solution of the non-homogeneous equation
y iv + y - X2
1334 x2 1 .4 3 _y2
a. g X2+ X5 -X b. 77 x*+2 x> -x

0.1]5x5+=|12x4—% x3 d.112x4—x2 e. 2x3—z1r X2 +x-2
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7.  The matrix A= [ 8 2 %l has r = 2 as a repeated eigenvalue of multiplicity 2.

0
Find the eigenvectors of A corresponding to this eigenvalue.
3 i) vl
a. ¢ b. c + C
1 0 1 0 2 ;
(4 )+l
C. C d. c + C
"o "o v

e. C + C
T\ 2\ o

8.  Find the general solution of  x ' = [ } :ﬂ X .

a. ¢1 <COS (Eo+s %in t> +C2 <COS githSin t> b. ¢ <cosqcoi tsin t> +C2 <cos_tSi—nstin t)
c. &1 (cost2 sint) +2 (cos 3 Sint) d. o7 (COSE SNt ¢, (COSLESINY)

e. ¢ <cos (;cog tsin t) c <cos_tsi—nstin t)

2 -1 0
9.  The eigenvalues of the matrix A = ((1) % (23) are

a. 2,2+1i, 2-i b.42,2,2 c. 2,2,-1



10.

d. 2,1,-1 e. 2,1T+2i,1-2i

The solution of the initial value problem

X ' =<11 _:D X, x(O)=<(1)> is

a. [_11] t92t+[(%] e-2t b. [_11] te2t+[(1)] elt
C. [_11] te 2t + [(1)] elt d. [_11] te-2t 4+ [(1)] et
e. [7] e

11.

The trajectory corresponding to the solution

X _sy,  x(©0)=2

f .
° %%Jx, y (0)=0 °
5



2 2 2
a. x2+y2=4 b.%— +%’—6=1 c.%—+y2=1
X2
d x2+2y2 =4 e. > +y2=2
. dx 2
12. Consider the system gt =Xty

%% =X+Y.

a. The critical point (0O, O) is a center

b. The critical point (0, 0) is asymptotically stable

c. The critical point (0, 0) is an unstable spiral point

d. The critical point (-1, 1) is an unstable improper node

e. The critical point (-1, 1) is a saddle point

13. Thesystem%% = H _11] X

has a critical point at the origin. Which of the pictures below best describes the
trajectories of this system near the origin?

a. |l b. IV c. Vi d. Vi e. |



14. The system%% =[_15 _21] X

has a critical point at the origin. Which of the pictures below best describes the
trajectories of this system near the origin?

a. | b. il c.V d. Vi e. |l

15.  Consider the initial value problem { y;/(g)t=+12y

Use Euler's method with step size h = 0.1 to find the approximate value of the
solution at t = 0.2.

a. 1.41 b. 1.42 c. 1.43 d. 1.44



e. 1.45

16. Consider the functions

f(x) = sin x cos x, g(x) = x3 + cos 3x, h(x) =1 + x2 + cos 2x
k(x) = x + tan 4x, 0(x) = (x + 1)3 sin 5x.

a. Only 2 of these functions are even

b. Only 1 of these functions is odd

c. Only 2 of these functions are neither even nor odd
d. Only 3 of these functions are odd

e. Only 3 of these functions are even

17. If the function f(x) =x,0=<x=<0 isexpanded in a Fourier Sine Series

21 bn sinn—jmEX ., find the value of by.
n=

211
a. 7= (-1)" b. 7 (-1) M7 C. = (-1)"



20

d. &= (-1) n+1 e. 0

18. Consider a uniform rod of length x with an initial temperature given by sin x.
Assume that both ends of the bar are insulated. What is the steady state
temperature as t — » ?

a. % b. % c. O d. % e. ;—3
1
T, O=sx<>5
19. Letf(x) =
-1, 7=x<1
and extend f to be an odd periodic function with period 2. The Fourier series of
f(x) converges at x =0 to
1 1
a. 1 b. 0 c. -1 d. > e. -7



20.

A metal rod of unit length and heat constant o =1 isinitially at temperature
100°C throughout with its end points maintained at 0° C for all time. Find the
temperature u (1/2,t) of the middle of the rod at any time t.

400 < 1 _ (2k=1)272 t
T o, 2T € T Dk

200 < 1 - (2k-1)2x2 t
Z 2kT € i

(-1 )k+1

10



€.

400 1_
T k=1

200 1_
T k=1

100 ° C for all time.

- (2k=1)2x2

- (2k=1)2x2

11



