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1. Prove the following Reduction Formula: for an integer n > 2, -
i

ST S D N O |
/sm" zdZ = —=coszsin® 'z 4 /sin”~2 zdzx.
n n '

Use the formula to évah_laiéé ST/ % 5in8 zdg.

2. Given a right circular cqﬁe with disk base of radius b aﬁd height a. Find the

maximum volume of the inscribed right circular cylinder.

n2n

3. Determine whether the series 3 oo | m is convergent or divergent.

4. Find the maximum and minimum value of

i

fle,y,2) =a® — 22+ 9% — 4y + 22 — 4z

in the region =2 4 y% + 23 < 36.
5. Usea triplé integrvalvtvo find the volume of the tetrahedron T enclosed by the

coordinate planes and the plane 2z + y -+ z = 4.
2z
z2 -1

6. Sketch the curve y =

2 20
7. Compute the rank of matrix A= |2 1 1 ; and find bases for the row and
v 2 3 0]
column spaces of A.
5 8 16
8. Let A= l: 4 1 8 ] . Find a matrix P such that P~' AP is a diagonal
-4 —4 -11 .

matrix.

9. Show that the dete'rininant of the Vandermonde matrix

| 1 a a* a®
1 b b B
1 ¢ ¢ ¢
1 d d® d8

s (b—a)(c—a)(d—a)(¢ - b)(d - b)(d—e).
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10. Given the vector space P, = {ap + arz + a2z?|ag, a1, ay € R} with the inner

product < p,g >= fol p(t)q(t)dt

(1) Starting with B = {1,2;, 2%}, use Gram-Schmidt Orthogonalization to ob-
taiﬁ an orthogonal basi;s B for P,

(2) Find the transition matrix P such that, for each q(:L) € Py, Plglp =[g]q ,

where B = (1,2,2%} and Q = {1 + 2,1 — T,z + 2%}




