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1. (10 points) Each of the following multiple choice problems has one correct answer. Circle it.
You do not need to show any reasoning.

(a) Suppose compab = 1
2 |b|. Then the angle between a and b is...

(i) 30�. (ii) 45�. (iii) 60�. (iv) 90�.

(b) Suppose S is the set of points P such that the distance from P to the x-axis is equal to
3. Then S is...

(i) a plane. (ii) a cylinder. (iii) a sphere. (iv) a cone.

(c) The surface z = x2 + 2xy is tangent to the plane z = 6x+ 4y � 8 at the point...

(i) (�2, 3,�8) (ii) (0, 2, 0). (iii) (2, 1, 8). (iv) (4, 0, 16).

(d) The value of

Z 5

2

Z 5

3

�
5 + sin2(yx2 + y3)

�
dy dx is between...

(i) 0 and 10. (ii) 10 and 20. (iii) 20 and 30. (iv) 30 and 40.

(e) The Taylor series for f(x) =
1

2� x2
centered at b = 0 converges on the interval...

(i) (�1, 1). (ii) (�2, 2). (iii) (�4, 4). (iv) (�
p
2,
p
2).

I 1
Hkos0- = 's / b- I → 0=600

☐

☐ g

fyÉ= 3 → y
'

1-2-2=9

I
¥- = 2×+2y , }J=2×3 ✓ ¥=§¥=4

✗ =2,5-1,2=8

←+sii(y×' +5) s 6 To 5×6 s integrals 6 ✗6%
base of solid is 3×2→ area 6

converges
for -1 <✗ < I

converges
for -1 - < I → -f < ✗ < Tz

¥ also converges
for if < ✗ <a
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2. (12 pts) Let L be the line of intersection of the two planes

x+ y + 2z = c and x� cy � cz = �1

where c is some real number. Find a value of c for which L is perpendicular to the plane
3x� y � z = 0.

The direction vector of L is 41,1,2)
✗41 , - g-c)

= (C, C +2, - c-1)

We want this to be paralkt to 43,-1, -D .

So g- = " =

d
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3. (12 pts) Find the curvature of the ellipse

x = 3 cos(t), y = 4 sin(t), z = 1,

at the points (3, 0, 1) and (0, 4, 1).

IF ¥¥

Flt)= cost? 45in /t), 1)
F'(e)=L-3s

.in/t).4cos(t!Dr'Yt)--f-3coslt),-4sin(t).Dt=o:r'
(01--494,0) i. "(01--4-3,90) ryo)×ñ"(o)=(0,0, /2)

k=¥

i. (÷)=f -3,0.DE/I-)=fo.-yo)rYI-)xr-YEl--f0.0iDk--¥
-

using
1<=1
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4. (14 pts) Find and classify all the critical points of f(x, y) = 4xy � 3y +
1

x
� 1

4
ln(y).

Clearly show your work in using the second derivative test and label your answers.

f. (x,y)=4y - ¥=o→4y=÷

fylx,y)= 4×-3
-¥y=Ñ

4×-3 - ✗2=0

- (x - 1)(x - 3) =o
✓

or
I

y=%
so ( 1. E) & ( 3. %-)✗=3

f××(±y)=¥ fyylx.yt-yj-f.mg/x.y)--4

At ( ta) : D= (2)(4)
- 4- = -8<0

fl.YDgivesasaddlepoint@AtC3.s's) : D= (F)(324) -42=8
>o

q 9

positive

so f3.to/givesa/ocalminimumW-
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5. (14 pts) Compute the volume of the solid between the surface x2+y+ z = 4 and the xy-plane
above the first quadrant.

Intersection of ×
>
+y

t -2=4 and first quadrant in ✗y
-plane :

yr
y=4 - x2 z=4 - y - ×

'

⇒×→t
Sis

.

"-"

(y - y - E) dydx

= fifty - ÷y' -y×?j
""

=f:( 414- ×) - :-(4- xD:(4-×
' )×Yd×

=/if :-X
" -4×2+8)d×

=/ f- ✗5- F- ✗3+8×1] ? = - ¥+16

=Y
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6. (12 pts) Compute ZZ

R

e�(x2+y2) dA

where R = {(x, y) : x2 + y2  9}.
Yr

Polar !
✗

> ✗

21T 3

f f
- r

'

e
r d- do

0 O

u
= - r

?

du= -2- dr za
u=-9

21T -9

f.I-idjdo-f.fi/)d0u--0--
§ e-

"
+ 5) do

=ñ(l
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7. (12 pts) Let f(x) = 1 + x+ x2 + 3x3.

(a) Find the second-degree Taylor polynomial, T2(x), for f(x) based at b = 1.

(b) Determine an interval around b = 1 on which

|T2(x)� f(x)| < 0.024.

f-G) =/ + ✗ +5+3×3 f( D= 6

f-
'

1×1=1+2×+9×2 f'(1)=/ 2

f-
"

(x)=2tl8× f-
"

(1) =20

Tz(x)=6tl2(x-Dt1o(

ia]

f'
"

1×1--18 --M

/ IG) - ft) / s÷( 18) / a /3<0.024
/ aP< 0.008

/ a / < 0.2

So a-- 0.1 (for example)
works :

[o:
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8. (14 pts) Let f(x) =
x3

1 + x4
.

(a) Find the Taylor series for f(x) based at zero. Express your answer using sigma notation.

(b) Use the Taylor series you found in (a) to find the Taylor series for

g(x) = x2 ln(1 + x4).

Express your answer using sigma notation.

¥=§×"
4=0

d ✗ → C-✗4)

1+1×-4 = §fDk×
" "

4=0

/ mutt. by ✗
3

✗

¥y- = {G)4×44+3
4=0

Note ! f dx = f- In/ I +×
"/ +C

u
=/+✗

4

du = 4×3 du

so In / It ✗D= 4 § / c- 1)
"

✗

"""d×= §tD¥¥
4=0 Ho

Hin")=§tD¥Y
no +

+01=0

×%C↳I=§?¥¥


