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1. (10 points) Compute lim,_.g 1=vi—c" "1_*'.

2. (14 points)

(a) Show that
T . . —r ™ . A
/ xf(sinx) dr = —/ f(sinx) dx.
Jo 2 Jo
(b) Use part (a) to deduce the formula
/‘W rsinax /'1 dx
———dr=m _ —.
Jo 1+ cos?x Jo 14 a?
3. (10 points) Use integration by parts to derive the recursion formula
g cos" tasine n—1 r ,
/ cos" v dr = / cos"? x dx.
. n n .

4. (14 points) Given that >>>° ;a2 /n! = e” for all z, find the sum of the following
series, assuming it is permissible to operate on infinite series as though they
were finite sum.

(a) Z >, n’;l:
(n—1)(n+1)
(b) Zn—) T
. . 1 0 5 . :

5. (10 points) Let A = (__] 3 ) Prove that A% = 2A — I, and compute A",
where [, is a 2 X 2 identity matrix.

6. (18 points) Determine the inverse of each of the following matrices.

. 1 2 3 4
2 3 4 o
. _ 0O 1 2 3
2 1 1] and .
P 00 1 2
0O 0 0 1
7. (12 points) Verify the following matrix is positive definite
3 —1 1
-1 4 0
1 0o 2
8. (12 points) Let A be an n x n symmetric matrix such that A = A'™*! for some

positive integer ¢, t > 2. Show that A is an idempotent matrix, i.e. A% = A.
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