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1. Find the following derivatives. (10%)
d _sin?
(&) Eesm T oatz= . (b)  Dgcos(ln|2z|) at &=~
2. Find the following integrals. (20%)
In3 ,— i 3
(a) jin2 T/—lf__?i—;da, (b) fo zlnv1+ 22 dz
2
(¢) [y z?e™™ dax (@) [ zlell dy
3. Find the following limits: (20%)
(a) lim, 00 n(31/" —1) (b) limy_yo § fof V14 cos®u du
: —cos 3« . x
(¢) lim; o %—I (d) limyoo 5 [ e dt

4. Find the Taylor series expansion of f(z) = /Z tan™'/Z in powers of z . (10%)

5. Find the volume of the solid bounded above by the cone z = 2 — /2% 4 y? and

below by the disk Q: (z — 1) +y2 < L. (10%)
6. Suppose the product of 4 and B is the zero matrix: AB =0. (10%)
(a) Then the space of 4 contains the space of B. (Why?)

(b) Suppose the matrix 4 is m by n with rank » and the matrix B is n by k with rank
s. Provethat r +s < n.

7. Suppose a 3 x 3 matrixA has eigenvalues 0, 2, 4 with eigenvectors u, v, w. (10%)
(a) Are u,v,w independent? Why? (3%)
(b) Find a particular solution to Ax = v + w. Find all solutions. (4%)
(c) Does Ax = u have a solution? Why? (3%)

12
8. Factor Az{’) 3} into A =SAS™!. Writedown S, A, S™! exactly.

What is the matrix of S(A + 27)3571? (10%)
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