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Par~ ~ultiple Choice NO CALCULATOR ALLOWED 
\..Name: _5_a f ~ Alfa: Instructor: Section: __ _ 

--Instriictiuns~ulator is allowed for Part I of this exam. Fill in the top part of 
your Srantron sheet., including the buhblc~s for your alpha code. There · is no extrn. penalty for 
wrong answers on Part I. There is room for your work on this exam. Fill in your answers on the 
bubble sheet. When you are done with Part r, hand in your bubble sheet and this exam to your 
instruct.or, who will give you Part II. You can use your calculator for Part II. But you cannot return 
to P<trt I. 

1. Find the length of the vector a - b if a= i + 2k and b = i - 2j. 

(a) 0 

(b) -12 
(c) 2 

@= 2v12=> 
(e) 4 

R 

:3. What surface is defined by the equation r2 + z 2 = 100 in cylindrical coordinates? 

(a) plane 
x.i---t-/" -{ { .;: I c.() 

(b) cylinder 

(c) cone 

(d) circular paraboloid 
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4. The posit.ion of a part.ide in the plane is r(t) = (e2t, et - 1). Find the spcc~d of the particle 
when it passes through t.he point (1, 0) . 

I . < l-A .f->· ---- v ( f) = ! ' (-f ) .:: 2?. j ( 

·~ / 

(b ) 2e2 F, ,.J._ f : e-1 .. .f :: f "·"J., e{ _ f -=- 1·
1 .J -_ , t -=- 0 

(c) 2e2 + 1 t.v~-e,. -fk pa.A. (ff_ /)<'~ ·\$ .fJv· \fj\. po .. -(:- (~ O ) 

(d) / e4 + 1 ( ) / ) . v Q ~ \_ 1 f.._L'(, l.,G ;: < 1 J > 
(c) /4e4 + 1 ) :J 

r pGi? J :::: 
i!i f .::(' 

t v c 011 = ·v r- ..f ,i. 

5. Supposr that. r ' (t} = (2l. 3t2) and r (l) = (1, 4) . Find r (2). 

(a) 

(b) 

(c) 

(d) 

<(if 

(0, 3) 

(2, 8) 

(2, 10) 

(4, 8) ----. 
(4,ll)j 

1f- ~ tt I 
I f._3 -i (l- ) 

-- -f c, 
l.. . 

' ..f ( , = ( 
t =O 

r ( f) ~ < -(~ -j O t 3 
) 

r ( 2.) - < 4 I f { > 

.. 
i.} t \_l .= 4 

<:. l .:: j 

.+ 3) 

~~~~--~~~~- ) 

6. The contour map shows the level curves f(x,y) = k fork= - 1, 0, l. Y\'hich vector could be 
the grrldient of J ar the origin? 

{a) i (b) - i 

7. Cornpuc.c l :",.y(2, 3) if F (x, y) = x3y2
. 

(a.) 6 

(b) 18 

(c) 36 

(d 48 

( p\ 7? _) 
'\._-----

r.e ::; j X.L "t 
F - 3 / (Ly) - bxz_ y 
"'' f ( ) ;:; -~ (Lt . J ~ IL ,,: f L)J 
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8. Let. f(:i:,y) :.: · esi11(y) + (:r - 1)2. Let u = (~, fi). 
origin in the din~ction of u. 

Find th<~ directional ch~rivat.ivc off at. tht 

rW=D 
(b) (} 

( c) ~ 
5 

{d ) 

(c) i 
.~, 

D ,f = Vf f} u 
'-l 

t7.f : < )( . .+ v ~ ftl\1 

b + \ : . 

9. Revers<~ t.lw ord<~r of integration to obtain a double integral that is equivalent. to 

f
4 j 2 

f(x, y) dx dy . 
.Jo Vil 

(a) f °L r4 f(X, y) dy d.T 
fii Jo 

~~~--~~~---... 

f
2 

rrJ f (:r:, .Y) dy d:r 
Jo .lo 

/:::. 2. 

(d) 

(b) 1214 
0 xi 

f(x, y) dydx 

(e) 
4 z r 1 1 ( x, y ) dy d.r. Jo x2 

10. Let R be the ring-shaped region between the two circles with polar equations r = 1 and r = ~ 
Evaluate t.he double integral 

12(x2 + y 2
) dA. 

(a) 
)"' )1 

r~ 11. r i.... d.r J-e 
3;r 

() J 
(b) 187f L .. 
(c) 36n ~'er J: .~ ;;2 ,..:.> <l r , .. I t~G 
( d) 567f 0 ' 

~ .g [).!i I" '1 [f.. ,...(.r 
(.' -

{;-71 -<".) I '-f - I 

J 'I [i- -
( i11) 

lt {' -
..:¥ (q ~ -.1) I --

--
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11. Find the cosine of the angle between the vectors (2, -2, 1) and (2, 1, 2). 
a_ b 

(
8

) 
0 

a ,; b ;:: / (L( /bf coJ e 
(b) ~ 

~ 
U:LV 

(<~) ~ 

Cof t) 

i 4./ = V l -+cJ-+r"=- 3 
hi :: v l 4(1)}.. +<J:: 3 

I"' I I hf 
i.( 

- c_aj e 
Jij 

12. Which one of the five given planes is parallel to the line wit h pararnetric equations 
x = t. y = 2t' z = 3t ? 

(a) 

(b) 

x + 2y + 3z = 14 

x+ 2y- 3z = 0 

(c) y - 2z = - 1 

(d) x + ~ + ~ = 0 

rs£f ·3x - 3y + z ="JQ}J 

N = (3~3 1) 
j I 

;, ;,~ f pc.; , lie I \lf~i ,r ( ~ ~J) 

I N .:: (a. ), c.) 
L.../ __ ~_7 J} 

d cf pr ('1,~ v<'+ l/ ,, IJ ;:: () 
V . N < t) 7-; 3) , < ~ b J <:) ::= 0 

(:,.._{f C\"IJl-!~•~ e J &.f ·~f,·~(J -f~ t'llJd• ~·''. 
v tJ 

(I) 'l; 3 J ~ ( ~.-J) i > ;::: il3)-t- J_ ~j} + 2(1) 

=o 
13. \\'hich integral represents the length of the curve r(t) = (4cos(t), 4sin(t), 3t) for 0:::; l ~ 11 

r (a.) fo"sdt (b) fo"4cos(t)+4sin(t)+3tdt (c) 1o= - 4sin(t)+4cos(t) + 3dt 

(d) [= / 4 cos(t)+ 4sin (t ) ...!..3ldt 

L = )" I ( <t·JI J+ 
{l 

;: } ~, S 1.Lt 

(e) { ( - 4sin(l ))2 + (4 cos(t})2 + (3t)2 dl 

,.' l+ t = <- ~ .Y · *; l/ (,c5+
1 

3 > 
-f~ : (~ i ( :: , (- ~:s .. rft -+ (1(~fJ~..; 3i-· 

I - ----..... ,-----
~ tha-;· ,J >+ ..i. it. <..".f'.f. -i-1 -:- V11,,-+c: -= lfi 

- r ~ _,. 
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14. Suppose A= xy, and ~ = -3, and !flt = 4. Find ~1 when x = 5 and y = 6. 

-1A 
, ..4 

~ ti A <l;,1 
'f , •. y - ~At- - -'-(a)-2.) - - .;. cl.1 tlf --(l>) 9 di.t cl+ tty et+ l/A - ,, 

(c) ( y) (-J) (x)(<1} - - /' 18 - + J.. 'I -
(d) 38 
(e) 39 

w '1Zrl - (?:-!-1; ). (51 (¥) y;Si 'I:::.!. -
-- L 

. I " 
15. Suppose J(l, 2) = 5, fx(l, 2) = 3, and fy(l, 2) = 4. Estimate /(1.1, 1.9) using the linear 

aµproximaJion {Iinearizat.ion) off near (1,2). 

(a) 4.7 

~ 
(c) 5.1 

( d) 5.3 

(e) 5.5 ( \ 

2 -i ::: f ( v i 4 r ( .. ) 
t. :/,.-Ye. ly y- 7,...-

') -..... -. 

.f- J ( ) ( ') . j (' \ ( , )' 
·x. t c .V-: . X''Yo , ..f -f -/._,y,/ 1y-7c -'&- 0 

c: -+ J .. J ( x· - /) .f_ Lf ( 7' - L) 
J, (1 . / t- ) ·"-' . e ! 1. f -... 

. I 5 + 3(1.1 -1) + ¥( 1.1 -1) 
- _i..J , . ! 

16. Find the tangent plane to the surface x 2 + y 2 + xez = 6 at the point ( 1, 2, 0). 

(a) 

(b) 

(c) 

(d) 
(e) 

3x + 4y + z = 11 

3x + 2y + z::::: 5 

2x + 4y + z = 10 

2x + 2y + 3z = 6 

V .f ( 1
1
1; 0) -:: N<'n-u..I v'f(-f or-

\J f.. = / 2 + l ~ x e.,f; > ~ \. ,x ~ .J .1. y ) 
\I f ( t

1 
l o) -= ( 2(1}4 e.

0 2(11 J I e...c' l :: ( 3 iJ I/""' 
2x - 211 + 2z ;:;;; 0 J ./ ) J 

+~~crerJ plq1}-e._ © M- ( '176) 

J (-: _:;) -t 4 ( 1- i} .>. i (-r - lv .:::: <J 
3K- -+ u y -+ 7 .= ii 
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17. How many critical points docs the function F(x, y) = x 2 + y2 
- 6y + 10 have? 

(a) 0 ---<"{b) lj 
(c) 2 

(d) 3 

( e) more than 3 

r - -, O F:: 
i/! Ly ::::- . y 2y - (., .:= 0 

y ::J 

18. Let f(x, y) be a function of two variables with fx(20, 10) = fy(20, 10) = 0. Suppose fxx(20, 10) = 
-2, f 11y(20, iO) = - 5, and fxy(20, 10) = 3. How should we classify the point (20, 10)? 

D 
.f c i - . 1 (a } not a critical point - • t -,c · ~y - I 3L 

f: A , i. - - f:5)--3 (b) R- saddle point 1 r: -<: 
I"(•/ r.., i _, - I a relath·e mini m um -

a rdat.ivc lllfl.ximurn Jj > 0 /'.\."\~ ~: YX < 0 
none of t.hc above 

r { I "+'~( ti 6..J( 

19. Suppose t.hat J(x. y) = Cxy is a joint i:iensity function for the rand6m variables X and Y witl 
0 $ x $ 1 and 0 $ y $ l. What is the value of the constant C? 

( (1.) ± 
(b) 4 
( c: ) 1 

(d) 2 -"'1 

~- -' 

I = ~ ~ ) ; (," y '"t • " 
1 - c .ir r 1 

x:. &; -t s ,. ·1 ~ t 

!:_['I 
).. c 

(_-* (-£) -* 

20. Which solid has volume described by the triple integral 

f II f ~li-~'i212 l dz dy dx ? 

(a.) sphere 

(b) hemisphere 

(c) cone 

@) c:yli~J/ 
(c) cube 

End of Part I 

i :: C(~) 

\.( ;- (.. 

\.Vhen you arc done \\·ith Part 1, hand in your bubble sheet and the exam itself to your instructor 
who will give ,·(.iu Pa rt II . Yo11 can use your calculator for Pa.rt. II , but cannot rewrn to Part I. 
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' ) . 3x := l - I = () 

D 

< O S, p . 

<o s.p . 

--,) 



~) ~-l) Ii 

y:: ':.! 
l I(' 'f. I 

-k'~ ti~ 

,,,( .... ~ 
v 

~6 
.it.+ ( 7 

~ x dy J)( 
-1 <'i 

0 

-
' I 

52.-11 >i -
d~d I .., (') _, 

( b) 
)hr ) I 

0 () 

( l.7T 

J I Je 
0 

-
- L7T -* 

)7! 

) 5 x: dA ~ 
/)... 

/ ..-_!,y~ I 
+ f- ~ ,_ )<'. 

0 0 

-,.. 

d.'1 Jx 


