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(10%) Evaluate /0 T2

(10%) Evaluate lim

bodx t
t—0t+ (/0 +/1 ——m2> )
2 pV2z—z?
(10%) Evaluate / / (14 V22 +y?) dydz.
o Jo

(=] 1 k
(156%) Determine the set of real numbers z for which Z (l + E) (z — 1)* converges.
k=1

(15%) Minimize 2z + y + 4z subject to P+t 4+ =T

(20%) Let Ma(R) be the collection of 2 x 2 matrices with real-number entries and
L: Ma(R) — M(R) be a linear transformation defined by

1 -4 1 -4
L(X):(_2 3)X—X<_2 3).

(a) Find the dimension of the image of L.
(b) Find a basis for the kernel of L.

(20%) Let f(z,y,2) = Mz® + 1 — 2%) + 22 + (2 — 4\)zz be a quadratic form in z,y
and z. ’

(a) Find a 3 x 3 symmetric matrix A such that f(z,y, z) = vAvt, where v = [z,y, 2]
and v* is the transpose of v. _
(b) Find the real values of ) such that f is positive definite.
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[1]. (14%) Evaluate the following limits.

A He 8 oy
( ) a:h—lr:&: (Sl]:l E) (b) zlir‘tll; (:’L‘Q‘ —4 - ‘.'!?——2)

[2]. (12%) Btate the Newton’s method for approximating the zeros of & function.

[3]. {20%) Evaluate the following integrals.

e 1
(&} ./0 e’*"-{-e—mdm (b) _[ﬂ.-"éim-}—ﬁ

o n o,
[5]. (14%%) Find the interval of convergence for the power series 3 £ 2z - 1™

n=1

[6]. {12%) Evaluate the iterated integral by converting to polar coordinates.

g pyfi—at
f / sin /22 + y dydz
o Jo

base of the ladder is 12 meters from the wall.

N ladder
wall

ground

[4]. (12%) Find the ares of the region inside r = 2 (1 + cos#) and outside r=2cosf.

[7]- (16%) A ladder 20 meters long is leaning sgainst the wall {see figure). The base of the ladder is pulled
away from the wall at a rate of 1 meter per second. (&) How fast is the top of the ladder moving down
the wall when its hase is 12 meters from the wall? (b) Consider the triangle formed by the side of the
house, the ladder, and the ground. Find the rate at which the area D-f the triangle is changing when the
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1 (10 pis) Find A~ by Gauss-Jordan elimination with A= | —1 2
0 -1

2 (10 pts) A matrix M € R™" is called skew-symmetric if M* = —M. Prove the
skew-symmetric matrices form a subspace of B™",

110 4 :
3{(10pts) Let A= ] a b j { é :; {j ] , where a, b, ¢, d are non-zero real numbers.
1 CoTd :

| 0

(a) Find bases for the row and column spaces of A.

(b} Is A invertible?why?

o B S A o

1
4 {10 pis) Find the Jordan canonical form of matrix A, where 4 = [ {

|1

5 (10 pts) Prove that

10 O
|A B

where O is the m X m zero mateix and A, B and C are m % m matrices.

= (-1ymjajc,

6 (50 pts} Prove or disprove.

(a) If A and B share the same column space, row space, null space, left null space

then 4 = B.
{b) If rows of A ave linearly dependent, so are columns.

(¢} Let A € R™® and 4% =0 =z =0, then rank(4) = n.

(d} Let Wi, Wa are subspaces of ¥ then Wi + W = {uy + waluwn € Wi, we € Wa)
is & subspace of V.

fe) Let A be a real n % » malrix, then 4 and its transpose A® have the same
minimal polynomial. ‘
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