Math2210 Final Exam Summer, 2012 Dylan Zwick
Name k e/\/ Date ¥ - /‘ZU/Z,

Instructions: Please show all of your work as partial credit will be given where
appropriate, and there may be no credit given for problems where there is no
work shown. All answers should be completely simplified, unless otherwise
stated.

1. (15 points) For position vector given by  r(t)=(t*~2t°+5t)i+(*+t+1)j , find
the velocity and acceleration vectors and the speed at =1 .

V)= (5€-4¢15) ] 1 (2evn) [

v(t) (6 points) = (?f"‘_ 4+5 )}f‘+ (Z‘f*/)/(\

a({)= (6¢-y) f\+ Z;\

A A
a(t) (6 points) = (5{—6// | T 4 )

V)= (3-445) T+ (e 4741

Nol = Vorm———_ /55— -5

speed at t=1 (3 points) = 5




2. (15 points) lLet a=(2,—-1,3) ,

each of the following.

(a) 2a—3c (3 points)

la=dY4,7, 6D
3C=0(0,3 -3

(b) a-(b+c) (3 points)

b=(1,3,2) and ¢=(0,1,-1) . Find

e la-32= {Y,46>-C0,7,-3>
- (L(/ 'S, 0{7

2a-3c = ((’// '9/ i >

L+C= (1,4 1)
a- (b+ C) - (2,—],?7‘41, 4,17

=72 -Y4i=7_

a(b+c) = i

(c) projection of a onto b (6 points)

- S

ro)s (&)= &b 7 - 5

f b ) 5 b 14 (’)3/2>
g-b=71-3+6=5
PN
Db = lttry=1y

N ER V)
projectionof a onto b = <1“l,, }L{/ | Y )
(d a (the unit vector) (3 points)
A X
a=ji =g (Ul




3. (20 points) For the points A(1, 3, 2), B(0, 3, 0) and C(2, 4, 3)

(@) (10 points) Find a normal vector to, and equation for, the plane through
points A, B and C.

B
Bc = (1,1,3D
AN A A
——é_)” -"k C\ A
Ba XBC s |0 e 21T 4k
7 13

Normal vector = ('—2/ ‘/ />

Equation of plane: { x ‘(’/\/ te=5

(b) (10 points) Write a set of parametric equations for the line through point B
and perpendicular to the plane in part (a).

ri€)= (-g117€+ <03 0>

Line: Y/\L):—Z'é ,Y/é):'é+3 %/-/):‘(7




4. (20 points) Find the directional derivative of f(x,y, 2)=x’y+y’z+2’x at
p=(1,0,1) inthe direction of a=i+2j+2k .

_ Y
™% Lxy*e
_j_zr; = X +lyz
dr . Yhixe
Jt 7
Vs (o1= ( | |/z>
o= 4 . CLnl) (1,22>

Answer;




5. (20 points) Find all critical points of the function f(x, y)=xy’—6x’—3y° .
Determine if each critical point is a local minimum, a local max, or neither. if there
are none of the given type of point, just write “None”.

Pd/\/ /’w/’VH‘C(/)/ ar€ a/a/a/j y{/%/gﬂﬁaé/@

and #heﬂ/\e Ao baomﬁ{q//(// Jd a(//
cf:‘qucO(/ Woz'/l?’)’ anre S%a%z’oqa/y /7(7/'/47[;

a

aqc = Z — G _J_i Z Lt/a/l#
22 XV TR o Ty lix PISPT S
9 x = L gy T
: fz ;zf_g\/:a_-:7 = 0,16
X = 0/ Bt

jo/ cffjn"c-otl /)of/HT /0/07/ (3, 5)/ (7,'6]
. N

dys 5 a‘\/L Jygy B Z)/
(ph/\/) - /-ty qu = §*X ’F)’)’ —gx}’/L

Do o)-= /120, %_;—fl o-k <O =D Moy
DG6) = 199 co = Saddle
p(g-—é} - _l(.((_/ o =) faa{(‘/{/e
Critical Points: (Q, 0}/ (7, ()# (7,"6]

localMax: (O, ©)
Local Min: NMon @
Neither: (7.6, (7 -€)
Sadd e

Troleberminate: Aone




6. (20 points) Calculate the integral
f e ¥ dx
Note - You must provide a correct calculation. Don't just state the answer.

( SOO €\XL¢(;() 1‘: jw ~xt ad 2
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= T[T ey Conert o el
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0
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Q

Answer: \/-F'\




7. (20 points) Calculate the surface area of the part of the elliptic paraboloid
z=16—x’—y* above the xy-plane.

J - -1x dz _ —Z/ [ff+f2x/f(?y/ AA

2y
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S ] gt e
=) G =
7 g, ) T dad f, /: 6

\

o e o

o (GSJ‘G?-(
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Surface Area:

(e




8. (30 points) Calculate the following integrals:

f f e cosydxdy (10 points)
0 0
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- f/l(e“"/—wmﬂ/: Jo "¢
efff‘// ),'ny /d”/l: (6 "‘{)‘(/ -0)= -2
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Answer:
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(10 points)

'yl

f=0

LW/L fd (cos (y+2) - (os[ny%)JA/dZ

jdm [ f/'/’!(\/fg) —s/N {_2573/ /:'] Az
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2 2
c) f J‘Gxey'dydx (10 points)

0 x

)( ;wn[c/l/ 7 the orde” o f-

, //)467/“ fion:
—F— > f [/cxeum’/
= Ltfyey = 6’7/ ey‘/

Answer: [6 S’_/

9. (20 points) Given F(x,y,z)=5x"yzi—2yx’j+y’z’k ., calculate the
following.

(a) div F (5 points)

lfxly% - Lx ¢ Z)/g%

div F = ’5)(1,)/%‘“27(2-+ Z[)/sg




A 1/\
F(X/‘//Z’/: 5)(?/2' If\“ Z)/)(L/" t y$3 k
(b) curl F (5 points)
N A };\ N
| d
205 | Oy) (ol (ay-5)

J¥ d?’ d 2
Sy e P

P € Ao Pk e &Y

(c) VI(V-F) (5 points)

VZ.leZyz-Zx%Zy’%)
= </Oxy€——‘{x/ Ifxl%+6>/zé/ {5X2y+2>/s)

V(VF) = (faxlye—‘//(/ [5rte +6y%e [5yt2y)

(d) V-(VXF) (5 points)
= 0+t 5x 9520
Mote: Tn 76176/’0(// U (UxF)=0.

10



10. (30 points)

a) (20 points) Determine if the field F=(2xy+z°)i+x’ j+(2xz+mcostmrz)k is
conservative. If it is conservative, find a function f suchthat V(f)=F .

- A A !j\
_ ) K
7E 2y de

Zxyt2t xt Lt Teasme

>

/\
= 0 v (12-22) " (x-w)k= O
)”0/ conserva tive.

%29 = lxytet D Sz xyexet ((;//%)
Y

25y 9T S Iy ~J=
Y d\/ Qy

((y/ 2/: ((?/
5 lxz+ C(2)= 2 t+veos(ne)
= (%)= sin (w2 + C

2 XTyrxESS sin(we) + C

Conservative? (Circle One) @ False

f (if it exists) = xz/yf Xt sinime)+ ¢

Neote: /4/1y /a/i/(u/a/ Cﬁ.alke 0#(
11 5" also arce/%c(é/fi




(This is problem 10 continued, so  F=(2xy +z°)i+x* j+(2xz+mcosmz)k ).

b) (10 points) Calculate the line integral f F-dr where Cis the line segment
C
connecting the points (0,0,0) and (1,2,3).

(123
[ Far = £0,23)-Fl000)
(04,0)

= (2+ 440 )~ (0+0to)
= ||

12



11. (20 points) Calculate the line integral 45‘_ xydx+(x+y)dy whereCisthe
triangle with vertices (0,0), (2,0), and (0,1).

Hint - Use Green's theorem.

ax )y / /‘{f”|5
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y
Answer: J
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12. (20 points) Calculate the surface integral f fc g(x,y,z)dS where
g=x+y and Gisthepartof z=y4—x’ withO=x=< 3 and0=sy=<1.

Note - | afjx =sin (=)
_a__%ﬁ - — X ):@
&X \/(_(-—KL 2Y -
7(5 - x* = Z
Vol < = AA W

= (sz%%%CJA:: f ﬁlﬁw%/dx

I3 L l
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—————
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V3
= X+ 4 V7 /7
{ SO Xta ¢ = 2,5 X e + Ay
Vi 0 Ny~ o [d=<

::NZ\/\)&—-]—QA/),;])w
CZHF) - (aro) - 2+ I

Answer:

14



Extra Credit:

(10 points) What did you think of the class, and what could be done to improve it?

py/cm 5 the best looking

N structor ever ,/,/‘/

TACU/(k yocA c(/[ for a

gfeouL class. 5 oo luck
n o]l you Ao.
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