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1.

(20%) Use the definition of the limit to show that

2

s x°—1

A. (10%) lim=—==2.
.3

B. (10%) lim =—=0.

(15%) Find all local maximal, local minimal, and the saddle points of the function f(x,y) = 6x2% — 2x3 + 3y? +
6xy.

(15%) Prove that if f is differentiable on (—o0,00) and f'(x) <1 for all real numbers, then f has at most one
fixed point. (A fixed point of a function f is the number ¢ such that f(c) =c.)

d X pa
(15%) Show that e =e”

(15%) Show that if the limit exists, then it is unique.
(10%) Show that if f/(x) > 0 on-an interval, then f is increasing on thatnierval.
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(10%) Show that 41913(1)__9— =
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. (10%) Find the total length of the curve r = 2(1 + cos8).

x3+2x2

. (10%) Let () = [, " etdt. Find = f(x).

. (15%) Compute the area of the hemisphere of radius t > 0 and centered at the origin given by S = {(x,y,2) €
R3:x% +y?2+22=1t%z2>0}.

. (10%) Evaluate the limit lim 72, 2 J%

. (15%) Suppose that f:[0,1] = R satisfies 1 — f(x) = f(1 — x). Compute f; f(x)dx.

. (15%) Given the series Yoo nx™.
A. (5%) Find the radius of convergence.

B. (5%) Find the interval of convergence.
C. (5%) Find the sum.

. (15%) Evaluate the integral ff ;—E;;dA, where R s trapezoid'bounded by ¥ =x\y = 2%, x=1,and x = 2,

. (10%) Evaluate the integral [, e2*" dx.
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sin(x?-y2) _, 2

) *
1. (10%) Discuss the continuity of the function f(x,y) ={ x*-»? Y )

D. (10%) Use € — & definition to prove that }Ci_lg(xz —-2x) =0.

3. (10%) Find the positive value of p for which the series Xn=2 m CONverges.

k(3
4. (20%) Let n be a non-negative integer and a, = foz sin™xdx,

A. (10%) Compute na,a,_.
B. (10%) Prove that {a,} is a decreasing sequence.
5. (10%) Show that if f”/(x) > 0 on an interval, then f is concave upward on that interval.

2
6. (10%) Find the length of the curve y = (%)5 from x.=.0 {0"%=2
7. (15%) Prove the Mean Value Theorem.

8. (15%) Prove that lim sin > does not exist at x = 0.
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Please show all your work.
1. Given a 4 x 4 triangular Pascal matrix

A=

b ol ek ek

0
0
1
3

W —=O
-0 oo

() (10 points) Find the inverse A~ of A and show that A is similar to A~

(b) (10 points) Find all the eigenvalue(§) of A, the coresponding eigenvector(s) and algebraic and
geometric multiplicities.

2. (10 points) Find the Jordan‘canonical form for the matrix

1k — 2
0 0 -
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3. Let A be an m x n matrix and B an n X r matrix with AB = 0.

(a) (10 points) Show that the null space of A contains the column space of B.
(b) (10 points) Show that rank(A) + rank(B) < n.

4. Suppose A and B are square matrices such that AB = I, where I is the identity matrix.
(a) (10 points) Show that rank(AB) < rank(A):
(b) (10 points) Show that A is invertible with inverse A~ = B.

5. (10 points) Suppose {vy, - - “5,, } is a basis for R” and the n X m'matrix A is invertible. Show that
{Av,-- -, Av,} is also a basis for'R™
6. Let U be the subspace of R® generated by
{(1,3,-2,2,8),(1,4,-3,4,2),(2,3,-1,-2, 9)}
and let W be the subspace generated by
{@&QZMﬂjﬁ&&%@j&ZD}

Find a basis and the dimension for each of the following subspaces of R°.
(a) (10 points) U + W.
(b) (10 points) UNW.
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