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10.

(10%) Show that the cubic polynomial p(z) = z° + az + b has exactly one zero for a > 0.
(10%) Find the constants a such that the function

dsinx
f(_ﬁf):{ x z>0

a—2x, xz=<0

13 continuous on .

(10%) Find equations for the tangent and normal lines of the equation tanzy = z at the point
(L5)-
1

(10%) Evaluate the integral f(x)dx, where f(x) = {
-2

x?. —25 <0
re®, 0<qx<4

(10%) Let f be continuous and define F' by

/Uf o

Find (a) F'(z). (b) F'(1). (c) F"(z). (d) F"(1).

2

(10%) Find the volume of the solid generated by revolving the region between y = z* and

¥ = 2z about the r—axis.
(10%) Find the limt (if it exists).

(@) limz® (b) lim (va?+ 2z —z).

z—0+ T—00
(10%) Let g be a twice-differentiable function of one variable and set
hiz,y)=glz+y)+g(z—y).
Show that
8°h _ &h
8z2  Hy?

(10%) Find the absolute extreme values taken on by f (2, y) = 22 +y> — 4z — 2y + 2 on the
set D={(z,y):0<2<20<y<2z}.

1o
f ] e¥* dady.
0 Jy

(10%) Evaluate the double integral
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Notations:

M xn (R): the set of m x n matrices with entries in R.
A~1: the inverse of the matrix A.

det(A): the determinant of matrix A.

rank(A): the rank of the matrix A.

AT: the transpose of matrix A.

1 (32) Determine each follow. statement either is true or false. If true, prove it; if
false, give a counterexample.
a If A, B € M,,»,(R) are similar then they have the same eigenvalues.
b If A€ M,x,(R) is nonzero matrix and vy, vo are linearly independent then
Avi, Avs are linearly independent.
c If Wy, Wy are subspaces of a vector space, then W; N Wy is a subspace.

d For every matrix A € M, x,(R), there is a scalar A € R such that A + A, is
NOT invertible. :

7T -2 —4
2 (23)IfA=|2 1 =2 | then
2 -1 0

a. (8) Find the eigenvectors and eigenvalues of A.

b. (5) Find an invertible matrix C' and a diagonal matrix D such that A = CDC -1
c. (5) Let B = A2 + A1l + A. Find the eigenvectors and eigenvalues of B.

d. (5) Find the eigenvectors and eigenvalues of A1 3

3 (15) Let W =span{[2,1,3,4]",[3,1,1,5] " }.
a. Find the orthogonal complement of W.
b. Find an orthonormal basis for W.

c. Find the projection of [4,3,1,4]" on W.

4 (10) Find the value k that satisfies the following equation:

30'1 30,2 3@3 ay Qa9 as
det | 3by1 +5¢1 3bo +5co 3bs+5bey | =kdet| c1 2 3
761 762 763 b1 bg bg

5 (10) Let A € Myx4(R) and rank(A)=2, rank(B)=2
a. Find the matrices A and B, such that rank(AB)=1.
b. Find the matrices A and B, such that rank(AB)=0.

6 (10) Let A € Myxn(R). If ATA =0 then A =0.




