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Pa r t  A

1. (18 points)

Consider the vectors

a: (1,‐1,3), b = (‐2,1,1),

Compute the following.

(a) The angle between a and b.
_ -‐> oa} b : 0 => 9 ‐: 0‘0

(b) The projection of b onto c.

c=(1,0,5).

PWJCCE) :(BC )8 : ”i <|‘0'§'>

(c) The area of the parallelogram spanned by a and 0.

am (.171?) : lazy-5; z
0v

H‘ ‑” 3 ‘
of
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2. (16 points) For each of the following statements, circle TRUE or FALSE. No work is
required, and there is no partial credit.

(a) The curve r(t) = (t3, ‐t3, 2t3) is a line. @ FALSE

: < l ,' “2) I?

(b) If u(t) and v(t) are differentiable vector functions, \
then %[u(t) -v(t)] = u’(t) -v’(t). TRUE FALSE?

PNAMCl Hula ,

(c) If |r(t)| = 1 for all t then |r’(t)| = 0. TRUE FALSE \

.(ZX/ Fu(t) : < (:05 Lt)/ SN\(t)\>

(d) The curve r(t) = (cos(t),sin(t), t), 0 S t S 1, has arclength 47r. TRUE @LSE‘

AL: \ll N e w w w l ‘95 : l 2
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3. (16 points) Find the limit7 if it exists, or show that the limit does not exist.

(a)
_ e ”l n y _ _ _

(z,y1)1‐I>Iil,1) 3:2 + 23/2 W O

"ii/(W03 "g ( 1 & 4 q u W W “ (\II\ M

{gimp‐e 6mm 2 2/10: 0
k h fl L xL+lsz‐a t+ l .= 3~#13

lim :5siny
(z,y)‐>(0,0) $2 + 23/2

. Oamj in Law 6:0/ ‘iéxigFWO ~ 9 0

Xsmm _ w e ) q
3X1 3Xamt») m um TX, «(9003):

“Aug \AWx ‘iikflp bNE'
égfialhfl)

(

3
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4. (16 points) (a) Find the equation of the tangent plane to the surface 2 = x2 + 23/2 at

th ' t 2 1 . _ ‘
e p o m (10f) V‐Z: <Zx(43> :3 Vz(2,o) ‐ <4|07

Shout/lei

law‐(0.4)

wag?” Pia/w; : 2 ‐ 2 , ; : V8: (my) ' <x‐ yak/34307

2'4:<4Lo> <X~113””
2 - 4 : 4 ( F L )

(b) What is an approximate value of f(2.1, ‐0.1) When f(x,y) = 3:2 + 2312?

L(X’|‘33:4X~ 8 “3‘ (2,0)
_ _ _,- l) : 2’ l _8 Z aQCLLI) O.” ’3: L l l ‘ l ) 0 4L ) ll
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5. (18 points) Find the extreme values of the function f(a:, y) = my over the curve

x2+y4=3/4. 80mg): XL+ 54

W=WM7
V3 = <2x, 4‘3”

© V11: AlY

(1‘) HM

@W‘i
®M@%WM%WFMQ

M ‘ L h i s vu|~ 914 m umdwwfl'
’2.6v ” ‐1 => X:23“

SoM Fem“ 1‘) W‘Uu/r
Mamie‐vm (1,6), (2):”

/ M \
M" 33523

‘l

mm‘efi‑
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6. (16 points) Evaluate the integral by reversing the order of integration.



Final Exam, Math 164 December 17, 2016 Page 8 of 15

P a r t  B

7. (16 points) Find the volume of the solid that lies inside the sphere £82 + y2+ 22= 4
4% and outside the cylinder x2 + y2 = 1.
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8. (16 points) Evaluate the line integral / z y z ds, Where C is the line segment from
0

(1,2,3) to (2,47 5).

T’m=0‐241.297 + “M <7 1““ 0 “ “

)(11‐ ‘ \:*217:|’r4t £0013: L+Z+Ld¢1r \b Cigoywnbv‘ 710;‐ ’U‐t)1+4t:1+lt}
2 (1 HS T9V:Zf”. W

up 613 = S(\H)(z+1+)(%l+)%ow
C 0

:bSUQEJr 8+ “LWWHO
1

‘1
: bEg’c +4+Z+3§+3+ '1" 10

S
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9. (16 points) Let T be the triangle with vertices (1,0), (1,1) andM let F be the

vector field given by SlmmlA a (0' l >

F(m,y) = ($312 sin($2)+4yrz, ‐yCOS( 2)>‑

= < P, Q7

(HW‘SW

.., L . w
e -, QQ _ 93l: 0U H (ax 3‘1)dA

3r
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10. (18 points) (a) Find a potential function for the vector field

F9811,2) = (yz + 2361/, $2+ :52, my+ 42) : V4 ‘Pcv
. - ' LL ‘

Wfllh‘mil: >932 + x13+1f+ C ((ow h i t C ’ 0 )1“! 63‘“ “J *»

OWWVM/W‐e ,(jytylr‘iZIlez) sz lg i+ Xl‘tj‘l' 803(k)
‘3: O1:5) *7: use-”Ln +36%)

l)? : xii + O+film =7 S'Glun=> 3L¢>=Qzl+ C

-‐ 1 _ L‑wcn-X73+x +gm~xa+x .93

(b) Evaluate the line integral / F - dr, Where C’ is the oriented curve parametrized by
C

_ 2 4 , _ . _ . 2 : \ _r ( t ) ‐ ( t , t , t ‐ 1 ) f o r o g t s 1 . H O ) : <Wr'7 ) r m T (1, |,o>

L C
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11 . (16 points) Evaluate the surface integral // wzyz (13, where the surface S is the part

of the plane 2 = 1+ 2:1: + 33/ that lies above the rectangle [0,3] X [0,2].: D
: 309(3)

£le5.2%: “$05 “MWW 05A

2: 8;{3‘3 (\+2Xf%j>57:;2:5 (153655!

0

" \‘1 3:03:8(XL51v2x251‘ 3xkjl)dvolx

=rf:\(2xL5 +x51”:+x5)1x

= W Séoxfi 4X3 ldX
° 3

:5? [L3 X3+ X*]o

Rfi? (PH)



Final Exam, Math 164 December 17, 2016 Page 13 of 15

12. (18 points) Compute the flux of the vector field

F(a:,y, z) = yi + :L'j + zk.

through the surface S given by the boundary of the solid region E enclosed by the paraboloid

z = 1 ‐ x2 ‐‐ y2 and the plane 2 = 0. Here 5 is given the positive (outward) orientation with

respect to E.

l/Z-T-l'xl”\jl:ifivl G F’:<B61.27 WI‘HA PIQ12 MANN

LA W t h w s Pow/Huts W NU: c

z 1 u os’eszwi as: ; o H ‘ :

b New“ ’ @dw?:§i‐+%*fi 0“

. 2 1 4 , V 2 ' : A A V

69 «cm 0 F Mme/M 3$313345 : WAN FA W ii: U c; T 5 E


