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Please show ALL of your works. '

1. Let f and g be two functions defined as follows:

e . ‘ a2 s .
f(a;):{l’ if o] < 1; g(x)z{z 2, iffa £

0, ifz| > 1, 2, if |2] > 2.

Find a formula for computing the composite function h(z) = f [9(2)]- (6%) For
what values of x is h continuous? (4%)

2. Evaluate the following limits. (10%)

(5%)

(a) limg_,g QM (5%) (b) lim, o

2t
1—z—logx

3. Evaluate the following integrals. (20%)

(a) [t(t+ 1)Vt (5%) (b) [sindzde (5%)
(c) 24801 gy (5%)  (d) | =dz (5%)

txi—2z

4. Use integration by parts to derive the following recursion formula

_1 -
cos" txsing n—1 N
f cos” zdzr = + - f cos™ 2 zdz.

)

(10%)

5. I'ind a function f, continuous for all  ( and not everywhere zero), such that

sint
(@) /ft)z—l-cost

(10%)
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6. Let A=| 0 1 1 |. Verifythat A= | 0 1 2 |. (2%) Guess a general
0 01 001
formula for A" and prove it by induction. (8%)
7. Find the inverse of
1 0 0 3
010 4
001 2
34 25

(20%)

8. Find the maximum and minimum values of the ratio x? Ax/(xTx) for any

nonzero vectors 7 = (z1, T2, T3) if

13 -4 2
A=] -4 13 -2
2 -2 10

(10%)




