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1. (40 %) Evaluate the integrals.
2 2
1
@ %) [ 12
-

2 1
(b) 8%) / / ycos(z® — 1)dzdy
0 Jy/2

() 8%) / / / zdV, where E is bounded by the paraboloid z = 4y* + 427 and the plane T = 4

(d) (8%) / / W aczdzd:z:dy

) 8%) / (y + z)dz + (z + 2)dy (x4 y)dz, where.C"consists of line segments from (0, 0, 0) to
c
(1,0,1) and from (1,0, 1) to (0,1,2)

2. (16 %) Determine whether€ach.integral is convergent or divergent. Evaluate those that are convergent.
1
(@ 8%) / rinrdr
0

(b) (8%) / T ey
0

3. (14 %)
(a) (6 %) Find the length of the curve

W 1 g7
4 16+2:r2 &

(b) (8 %) Find the area of! the surface obtained by rotating the curve in part (a) about the y-axis.

o
. - " ) g -
4. (10 %) Determine whether the series ngzl(—l)" sm(%) In(T+ \/—7_2) is divergent, conditionally conver-
gent, or absolutely convergent.

5. (10 %) Find the values of p for which the series Z is convergent.

n
3
= (1+n)p

6. (10 %) Let E be the tetrahedron bounded by planes —z+y+2 =0,z —y+2=0,z+y— 2z = 0, and
—z + 5y + 7z = 6. Find the volume of F.
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1. (10 %) If the function f is defined by

flz) = 0 if z is rational
“ |1 ifzis irrational

prove that lirr(1] f(z) does not exist.
-3
2. (24 %) Find the limit if it exists, or show that the limit does not exist.
(@ (8%) lim (tan2z)?
z—0%+

. Ty
b) 8%) lim —=—
®) E%) A0 a2 ty?

©) (8%) lim <L_ L )

=1\lnz z-1

3. (10 %) Discuss the continuity.ef'the function

ST
Mgy el
flzg) =4 7y X
1 if zy =0

4, (18 %) Find the indicated derivatives.

R @ oPr
@ (10%) P = Vi +0® +w?, u = g% v = yetyw'= Y. Evaluate o, and e when z = 0,
z Y
Y= 2
0N Y — o o dy
(b) 8%)z¥ =y" +v. Find e ) = (2, 1).
5. (10 %) Find the extreme values of the function f (2, y, 2) = 3z — y — 3z subject to both constraints:
z+y—2=0,22+222=%
6. (12%) Let f(z) be a twice differentiable one-to-ene function. Suppose that f(2) = 1, f'(2) = 3,
@) =e
(@) (6% ) Find —d—f“l(l).
dx

2
(b) (6 %) Find d—dx—zf—l(l).

x2-1

. dt .

7. (16 %) From the equation /1 +y — / T + tan(zy) = 1, a differentiable y = y(z) can be
0

determined around (z,y) = (1, 0).

(@) (8 %) Evaluate ¥’ at (z,) = (1,0).
(b) (8 %) Determine the concavity of y = y(z) around (z,y) = (1,0).
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1. Determine whether each of the following functions is differentiable at z = 0:

) z if z is rational
(a) (8 points) f(z) = { 0 if z is irrational

‘ _ [ z* if z is rational
(b) (8 points) f(z) = { 0  ifz is irrational

2. Evaluate each of the following integrals:

(a) (9 points) / cos(x%)da:

(b) (9 points) / \/_

z+4

(d) (9 pOlntS) /Wf}j

3. (8 points) Show that a differentiable function f(z)is continugus:

4. Consider the function 7

@) =
(a) (8 points) Find the Maclaurin seies for f(z).
(b) (8 points) Find the 36th orderderivative f9(0).

5. Evaluate each of the following integrals:

(a) (8 points) / / €’ dA,  where R is the region boundedby y = 2%, z = 3,and y = 0

dydzx

1 Zz 1
(b) (8 points) / / S —
P L Ji=z2 /22 + 2

1 .
6. (8 points) Approximate / Elx;—xdgz: correctly to six decimal places.
0
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1. Let U and W be subspaces of a vector space V. Show that:
(1) (10 points) U and W are contained in U + W.
(ii) (10 points) U + W is the smallest subspace of V' containing U and W.
2. Let T : R® — R be the linear mapping defined.by
T(z,y, 2)'=d& + 2y — 2,4+ 4z +y — 22)

Find a basis and the dimension of the
(i) (10 points) imageU of
(ii) (10 points) kemel W of T"

. Let T be the linear operator on R? defined by

W

T<I) Y, Z) = (2y -+ Lol 4y, 3.7:)

(i) (12 points) Find thematrix of T inthebasis f = {fi = (1,1,1), fo= (1,1,0), fs = (1,0,0)}.
(i) (8 points) Verify that [T)¢[v]; = [T'(v)]s for any vector v /€ R®.

e
A=[3 ) 3]

4. Consider the matrix

6 —6 4
(i) (15 points) Find all eigenyalues and a basis.of each eigenspace for A.
(i) (5 points) Find an invertible matrix P such that P~ *AP is diagonal.

5. Let T : V — V be a linear operator. Let U = ker 7" and W = ker T***. Show that:
(1) (10 points) U C W
(i) (10 points) T(W) C U
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