Multiple Choice 8 points each
1. The Laplace transform of f(t) = t3 e2t js

(a)ﬁ; (b) ﬁ{ (c) ﬁg (d) ﬁ{ (e) (s —2)4

2. If f (t) has Laplace transform F (s) = 53% then the Laplace transform of
e2tf(t) is
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(a) 4s3+1 (b) s3 + 2 (c) (s-2)3 +1
(d) s+2 () s -2
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3. The inverse Laplace transform of F(s) = 27 is

(a) uzp(t) sinh 2(t-2) (b) uz(t) sin (2t-2) (c) uz(t) sinh (2t +2)
(d) u2(t) cosh 2(t -2) (e) up(t) cosh (2t -2)

4. The value of the improper integral

22 sin ML
[ e (t 2% sin 75~ 5(t -3) dt is
(0]
@e ®O ©F% (d) =(e) et22gsin-Tt

5. The solution of the initial value problem



y"+y=08(t-m)cost ; y(0)=0,y'(0)=1 is

(a) 2 cos t (b) 2sint (c) sint +ug(t)sint
(d) sint + un(t) cos t (e) cost + un(t) cos t
t
6. The Laplace transform of f(t) = f e~(t-7) Sint dt
o
1 1 ;
(a) G-1)(s2+ 1) (b) G2+ 1) (c) f eS Sinsds
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7. The largest linearly independent subset of the set of vectors

X(M =(1,1,1), X() = (5,-2,5), XB)=(1,-1,1) Xx# =(1,0,1)
has exactly
(a) two members (b) one member (c) three members

(d) four members(e) no members

8. One solution of X' = (14__A§> X is

X(1) = G) e=3t. A linearly independent second solution X(2) is
o (1) et 4 (Q) e o () e (1) o



(C) (‘:_IJ)) te—3t_(1o) e—3t (d) <1> te—3t_(1o) e—3t
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9. A real solution of X = <_11 :14> X is
@ (Cos2t) e ® (257 e
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10. A fundamental system of solutions of X' = <5 _%) X s

X(1) = (8) e2t X(2) = (_L) e-3t.A fundamental matrix @ (t) such that
10 .
D (0) = <O 1 > IS

e—3t 0 ezt S(ezt — e—3t) (2 ezt — e—3t ) 0
(a) ) (b) ( ) ) (

0 ezt e—3t (e—3t - ezt ) e—3t
) (eZt %(eZt_ e—3t)) @) ( et (e?t-1) )

0 e-3t (e-3t - g2t) -3t



11. The point (-3,7) is a critical point for the nonlinear system
X =x2+5x+6

y=x+y-4
This point is
(a) An unstable improper node (b) A stable spiral point
(c) A saddle point (d) a center

(e) A stable proper node

12. Suppose that ¢(x) satisfies the initial value problem
y =y + 4t y(0) =3
Use Euler's method with stepsize h = 1 and two iterations to estimate ¢(2).
The result is  ¢(2) =
(a) 16 (b) 4 (c) O (d) -7 (e) 2

13. The value of the coefficient b7 in the sine series with period 2x

2 : bn sinnx for f(x) =3 m ontheinterval 0 < x <1 is
n =



4 12 4
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5 cos% 0<x< 2’211
14, Let f(x) = 3
0 <X < 3

be periodic with period 3m. The value of f(x) at x = 31 so that the Fourier series for f
converges to f at every point is f(31m) =

(a) -5(b) 5(c) 0 (d) > () 3

15. For the heat conduction problem with insulated ends
Uxx = Ut, uX(O7t) = 07 uX(37t) =0
the solutions are of the form (set A = D311 ) unp(x,t) =
(a) e *t cosAx (b) e?tsin 3hx (c) e3*%tcos it

(d) e*2t2gin ) x (e) e*2x2 cos\t

Partial Credit Problems

16. A 50 cm bar of metal for which 2 =2 has one end held at 10°c and the other
held at 359c. The bar is initially heated in such a way that

u(x,0) = f(x) =3 sin< E5%%) .



(a) (18 points) Solve the heat conduction problem for u (x,t)

(b) (6 points) find the steady state temperature distribution in the bar

17.Let f (x) =x2 + 1 for0 =< x =< 2.

(6 points) Define a periodic extension of f with 1period 4 which is neither even
nor odd. Sketch the graph for three periods; one of which is to the left of x = 0 and
one is to the right.



