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1. What is the area 4 of the region below the graph of f(x)=1/x, x >1? Suppose
that this region is revolved about the axis. What is the volume ¥ of the resulting
solid? (10%)

n

!
2. Let r be a positive number. Show that lim, _nn_ =0 and find lim, —r—' (10%)
n nt

3. Show that lim,  +n+1-— Jn =0 and find lim, ,, Vn’+n—n. (10%)
e’ 1 e’
4.Find |——————dx and dx. 10%
je2x+2e"+5 joe’—~2 (10%)
5.Find H'(3) giventhat H(x)= 1 j: [2t -3H '(t)]dt. (10%)
x
6. Assume that f is a continuous function and that (10%)

[ tf(6)dt =sinx - xcosx. Determine £ (7 /2)and find f"(x).

7. Prove that, for any positive integer n: J-: sin’nxdx = % . (10%)

8. A is an m by n matrix of rank r. Suppose that there are right sides b for which

Ax = b has no solution. (15%)
(a) What are all inequalities (< or<) that must be true between m, n, and r? (5%)
(b) Does 4"y =0 have solutions other than y = 0? Why? (4%)
(c) Suppose A"y =d is solvable. Is the solution y unique? Why? (4%)
(d) Suppose column 1+ column 3+ columns 4= 0 in a 3 by 4 matrix with rank 3.
What is the null space? (2%)
1 0 0 0f4 3 2 1
9. Find the product of all eigenvalues of 4 = 2 100900765 (5%)
3 21 040 0 9
4 3 2 1[0 0 0 10

10. Suppose Ax = Ax ,A #0 and y is in the null space of 4. Are x and y perpendicular?
Are x and y independent? Is x in the row space of A? Explain carefully. (10%)




