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1. Find the derivatives of the following functions

(a) (10%) f(z) = tan~*(sin™! vz + 1).

3\/tan3z

(b) (10%) f(z) = / cos(th + 1) dt.

logy9(2z+1)

2. Evaluate the limits.
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3. (10%) Let z = f(u,v) where u'="gy and v = y/zy where f has continuous second
partial derivatives, show that

Xop i " 0%z + 2 0z
5 g —_— = — v e
Ou2 W By2 Budv ' Gu

4. (10%) Let a; =1, and anq =a, +n"3 Yo m? for n > 1. Determine whether the
sequence {a,}2 ; is convergent or divergent.

5. (10%) Find the Maclaurin series for f(z) = In(4—z) and find its radius of convergence.

6. (10%) Find the extreme values of f(z, y) = e~*¥ on the region 2% + 4y2 < 1.
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Problem 1 Evaluate the integrals.

*® Vinzx

dz.

maow) [
(2) (10%) %—i dz.
(3) (10%) /(tan_1 z)%dzx.

(4) (10%) / F-dr, where F(z,y, 2) = yze®™ i+ e**j + zye®?k,
c

2

C:r(t) = (¢* + i@ = 0ie- (12— 20)k, 0 < t < 2.
(5) (10%) / / / zdV,y fwhere E is the soliditetrahedron bounded by
E

the four planes #'=00& = 2y, 2= —2 and = + 2y Fz= %

Problem 2 Determine whether the series is convergent or divergent
oo

(8)/(10%) -t

= nlan(lnlnn)#’

®)aon) Y (2%-,

Problem 3 (10%) Find the interval of convergence of the series
i 2l D

n+3

n=1

Problem 4 (10%) Find a € R such that [>° 1=z g 7 is convergence.
[0} x g

Problem 5 (10%) Evaluate the line integral

—yi +

F' d_., h F ) _ —,—_—_—
/c 7, where F(z,y) 22+ 32)

and C is any positive oriented simple closed curve and enclosed the origin.
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Problem 1 Evaluate the limits

1 /|
(1) (10%) zlgtr)‘@(a:ln3 3= — 1)'
2
(1 —cos(3t)) " tan(2t) csct
2)(1 .
(2)(10%)  lim £2 5in?(5¢)
Problem 2 Evaluate the integrals.
*© 32% — 2% + 6 ~4
1)(1 .
(1) (10%) /0 CERNT V)
(2) (10%) / L
(3) (10%) where D = {(z,y)40<2<4,0< y < Vz}.

2
(4) (10%) / / Y Z d A where R is the parallelogram enclosed by

the lines e — 2y = 0,2 — 2y = 4, 3z — y =1 and 3z~ y = 8.

Problem 3 (10%) Evaluate the derivative:

d sec? 2z =z
E(Ln221 € dt)

Problem 4 (10%) If lim,_, a, = ¢ 10F'S0me a € R, SHowthat 2 > ¢ ax = a asn — oo.
Problem 5 (10%) Find s € R such that 3 oo (1 — f(n)) is convergence where f(n) =
Ho'?.:n-i-l(]‘ - j_s)j'

Problem 6 (10%) Let F(z,y) = sinyi+ (zcosy+cosz) j—ysin zk. Evaluate [, F-dr,
wher C is the curve given by r(t) =sinti+tj+2tk, 0 <t < m/2.
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Please show all your work.

l. (15%) Consider the 3x3 Vandermonde matrix

[§°]

=

[l

—
= o=
-
9 -

—
o
-
%)

What condition must the scalars x.x, and xssatisfy.in order for /7 to be nonsingular? Justify your

answer.

2. (15%) Let 4 bea nxn matrixwith characteristic polynomial

pA=CD)A b, A+t adt 0y,

n-1

Show that if a, #0, then A4 isnonsingularand A~ =¢(4) for some polynomial g of degree less than 7.

3. (15%) Let W ={(2,-1,-2,4),(-2,1,-5,5),(<1.3,7,11)} be a subset of the inner product space R over the

field R.Find an orthonormal/basis B for the subspace spanned by the vectors in W .

4. (15%) Let T be a linear operator on an inner produetspace. ¥ , and let /#/ be an T -invariant subspace of
V. Show that W* is 7T -invariant where W*denotes the orthogonal complement of Wand T  denotes
the adjoint of T .

5. (20%) Let V' be an inner product space, and let y,zeV . Define T:V —V by T(x)=(x,yyz for all

x eV . First prove that T is linear. Then show that the adjoint T exists, and find an explicit expression for
it.

6. (20%) Let T be an upper triangular matrix with distinct diagonal entries (i.e.. T, #7T , Whenever i# ).

Show that there is an upper triangular matrix R that diagonalizes T .
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