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1. Let z = 22¢Y, where £ = u?v — 1 and y = wv — 2. The partial derivative % at

(u,v) = (1,2) is

2. For the function f(z,y) = 23 — 12z + ¢2,

(1) there are no critical points.

(2) f has a saddle point at the critical point (—2,0).
(3) f has a local minimum at the critical point (0, 0).
(4)

4) f has a local maximum at the critical point (—2,0).

3. Let f(z,y) = (1 + sin(2z))y®. Using the total differential (or the linearization or
standard linear approximation) of f(z,y) at the point P(0,1), one can approximate the
value of (1 + sin(0.02))(1.01)3 by

(1)1.02  (2)1.03  (3)1.05  (4)1.07

4. The tangent plane to the surface z = xy? at the point P(1,1,1) contains the point
P(0,0, k) when k is

5. At the point P(1,1,1) the function

4
V4
f(.’l?,y,Z) = 2.’132y—|— ?

increases fastest in the direction of the vector

Mi+k (2Qi+j+k (4 @Dj-k

6. The value of 6 3
/ / e* dx dy
0 Jy/2

(e -1 (2)e** -1 (3)5e? =1  (4)e® -1

is



7. The area of the region that lies outside the cardioid r = 1 + sin # and inside the circle

r=11s
T 1+4sin @
(1) / / rdrdf
0 1
T 1
(2) / / rdrdf
0 1+4sin @
0 1
(3) / / rdrdf
—m7 J1+4sin 6
27 1+sin6
(4) / / rdr df
i 1

8. The integral of f(z,y,z) = z over the solid in the first octant bounded by the planes
y=0,2=0,2z=1, and z = = + y equals

1ol g1
(1)/ / / zdxdydz
o Jo Jo
1,1l
(2)/ / / zdzdzx dy
0 0 T4y
1 pl—y pl
(3)/ / / zdzdxdy
o Jo a+y
1 1-y l—z—y
(4)/ / / zdz dx dy
o Jo 0

9. A solid has its volume given in cylindrical coordinates by

27 24/3 V16—r2
/ / / rdzdrdo.
o Jo r/V3
When re-expressed in spherical coordinates, this volume equals
2r  pw/3 p4
(1)/ / / p%sin ¢ dp de d
o Jo 0
27 pw/3 p4/coso
(2) / / / p2sin ¢ dp de df
o Jo 0

27 /6 ,16
/ / / p*sin¢dpde do
0 0 0

(3)
(4) /Qﬂ/om/m p%sin ¢ dp do do

0 \/§COS¢
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10. A thin plate is modeled by the planar region bounded by the lines y = 3z, y+ 3z = 6,
and the z-axis. The density of the plate at the point (z,y) is y, and the mass of the plate
is 3. The y-coordinate of the plate’s center of mass is

1 [6 p6—3z

(1) —/ / ydydz
3 0 J3z
1 (3 6-v)/3

(2) 5 / / y* da dy
3 0 Jy/3
1 3 [6-y)/3

(3) 5 / / ydz dy
3 0 Jy/3

1 3 6-y)/3
(4) = / / xy dx dy
3 0 Jy/3

11. Let A and B denote the series
A=i<—1>”i—3 BZiﬁlﬁ-
n=1 n=1

Then

1) both series converge.

3

4) A diverges and B converges.

(1)

(2) both series diverge.

(3) A converges and B diverges.
(4)

12. The series

i2n+1
n=1 3”

1) diverges.

2) converges to 6.
)
)

3) converges to 3.

(
(
(
(

4) converges to 3



Gnp
13. Suppose that the numbers a,, are positive numbers satisfying lim 1 — 3. Then
n—oo (QAp

the open interval of convergence for the power series

(/)
Z dn n
2n

n=0

is

(66 Oz G2 @5

14. The first three nonzero terms of the Taylor series generated by f(z) = sin(z) with

center at the point a = 3 are

o0 n 1
15. Suppose that the series Zak has partial sums s,, = Z ay, satisfying s, =3+ —

on’
k=1 k=1
Then

(1) the series Z ay diverges because lim s, = 3.

n— o0
k=1

oo o
1
(2) the series Z aj converges to 4 because Z

— =1
27’L

oo
(3) the series E ay diverges because lim ay # 0.
k—o0
k=1
oo

(4) the series Z aj converges to 3 because lim s, = 3.
—1 n—oo
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