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232, Math 201, Final Exam Page 1 of 14 - MASTER |
1. The slope of the tangent line to the parametric curve
~
- .
603 z=1t3—-5t+1,y=1>+3t
at the point corresponding to t = 2 is equal to
(a) 1 (correct)
- dy _ BE | at+3
(b) 10 * T Ty  3tE-S
5 3y - S A ]
((:) 5 - S“"?*’- = I T y-S R
1 b:'z.
d) =
(@ 3
2
e p—
OF
T

. dy Lt
2. The arc length of the parametric curve é-é -2k 5 -

ot 9t .
~ A5G —= iRk
A 1 : T oy t L‘E"_‘,-t‘“\ =
S0 $=t239=§t3+1,0St31 k%%}x(g%) = t20
: \
is equal to L ’dJ ('%14(:%)1_ b

2 f‘{ y4to dt
o

1
(a) = (5v5 — 8)
2 e
(b) 5 (5v5—4) s gl

( 53’2- q‘%_ )

\
3
% (&% -?)

(correct)

(€ 3 (V5-2)

1]

(d) % (55 + 6)

(i

(€) 3 (4V5 -8
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3. The area of one petal (one loop) of the rose curve r = 2sin(50) is equal to

f\..l#l’l 5 (—:u __%QS:Q(SG):O ‘ %

‘?H’S (a) ™ = sin(58) =0 =58 =9 By Uy ( )
= correc
gﬂ s =8-:0ZF,F,-

(b) 5 A- j L df @'S,
i ° gy <
O% s s =y

(d) 3 > ok (05((09) Ao
S e
(e} — t SN er))

—
-—

b=
T
3

4. The volume of the parallelepiped having adjacent edges

~ 436
Sy 4=<131> 1=<0,2,2>,0=<1,-2,4>
is equal to
(a) 16 & Cy -9 e
\ e |
o = 2=
(C) = T S|
d) 14
((;12 _ ) (g+u) =3 (o=2) + 4 (0-2)
e —

o e

o,
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~ # A
SIS 5. If ax + by + cz = 10 is an equation of the plane that passes through the points

0 (1,2,3), (3,2,1), and (—1,-2,2), then a + b+ c =
Q ?‘ — / .‘2':
?&2(2101—2> )/PTL‘=C_2! "I'()—I> Pé;
(a) : Y L i (correct)
o - - § B T
(b) 10 "2 PR AP = N _7_\24_?,6,.,%7
(c) —4 B
ik Peuu’s)
(e) 8 ”8/(%‘1) +‘(3_1)_g(2 ._3) =0
3 =
= =1 (x—\ +3Q-2) - 4 (2-3) ,U
L -qx+t1+33-6—-‘f’t+"~ s
s MY RN = -0
— (1 —’);)-r‘t'bt“’{
aibrCt ~334 %3
Nt‘(L,m’R\h\“‘
e 5 .
> A 2.’1? —q _ B . | s
. :chinoo 2422 oo J = S TR
GOSN " e e e
(#] ma Xzo P (7-14)_3(0,.\, o j
'x:o L
(a) does not exist 2 92X o S ( ,
S = correc
(b) 2 alny (J2° | pc.(ﬂwj—at“fﬂl - o
1 sz
93 ' & e Gﬂ ) Sa e
: ke Bvo LD etre O qual, and
d) 1 |
e
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Ay

. ; vVy—2r . .
513.% 7. The function f(z) = T_,_?'J?_z is continuous on
S T2 + 42 — i
g-axze % Xey-uFO
R
(a 73 T2 + y2 #4,y > 21‘5} (correct)

) {(z,9)

) {(z,y) : 2 + 4> #4,y > 2z}
(c) {(z.9) : 2* 4+ > 4, y > 25}

) {(z,y): —2<x<2 -2<y<2}

) {(z,y) : 2 +y* > 4, y > 2z}

Exc., ¢h 13, page Tey

1F

32, Review

8. I f(z,y) = xi-l-y’ then f,,(z,y) — frz(z,y) =

-(gu-g)‘l -~%t _
”EDL - (:x{-j)z (X+3)1
2 3
@) (z + y)? TINS5 2octy)———5 (correct)
(b) 2_33 = (x f'j)q (X+D)3
(z +y)*
© 7Y B Lt e i
@+y? Y eyt (x+)
i el o = () » 20xg 2 X
(d) (z +y)? ‘_g. ) (X +v) x) Y- - (7”_‘5)3
1 oY) C'X&—'\j) 1
(e) >
(z +y)? o B Y
: ‘gb‘)m” Hplrig) = (x +9)* (x+y)3
2 (% 1Y)
h (x +~))3
2

—

= Lx'”))L
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# 13
5134 9. Let z = ye”. If (z, y) changes from (2,1) to (2.1, 1.05), then using differentials the
> change in z is approximately equal to
[Use the a roximation - 62 o 7 40] le .b'x_ = 2-‘ - = 01' %
pp . ~ |. da-zb.j: I_QS_-.—l z 6-0)
(a) i (correct)
(b) 1.01 dz =4, dc+ iy dy
(c) 1.21 z aex dx + e dy
S
(d) 133 L1 dt = I-E:L (o,() + € (O.DS)
(e) 1.25 o15) &
, ANz » dT
(o.15 ) (#-4e)
« 18
~ ¥
S i3s3 2 2 sint 0z T
10. Let 2z = z* + ¢°, :L':scost,y:—s—. ThevalueofgwhenszgandtzZIS
equal to
> O \ “ 2 ﬁ-
15 N S 5\(\(,'1/“} \ = _.2:‘-
= =
(a) § IS/ = I-“J/\t : 3 (correct)
(b)1—7- 9% 2% 2x 9 93
4 e e s -4 _ N5
5 DS e o 0y ¢
(C) — g Sinkt
?5 = (RX) . CasE =+ Cqb) ( St )
S
@ e
3 Pia _afti. 235 T 6
@ &) T R “
Sz
e X Yook AR
1 \ — =
e S FQ & b1
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#‘FRS
513 & 11. Let P(1,2) and Q(2,3). The directional derivative of g(z,y) =z* +y* + 1 at P

in the direction of the vector P—Q) is equal to
5& o 2y =N

B . L sl
- ol = : 2 u“1> e

) 3

) 4
(c) 4v2 g by 2 £2% 3>
(d) 5 <13(w4$=¢.1,q>

) 5 &
thall

D g0z = B
P
= <2l"i> ‘<§Lf§>

&wkii.é_’l_r?hﬂgﬁ
2 £ & 565

nl

#1
9 13 12, 1 ar + by + cz = 7 is an equation of the tangent plane to the ellipsoid
2% 4 2y* + 22 = 7 at the point (1, —1,2), then a + b+ ¢ =
7 Fowga = <%, 49,325  F = LHga?
s (correct)
(b)5 T’??VF(‘)—\J'Z) ><.2’ J"l"‘)
(d) -2 —) (')L-t) -1(31—.) _',3(1—,___2\ =8
(e) —4

=\ L=l ~2y—2 +22 4 =o
Lo B o

¢ Qeb+rCzl~240 =z §
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# | F

$i3 ¥ 13. If (a,b) is the only critical point of f(z,y) = 2% + zy + %yz — 2z 4+ y, then
fuss Jolagei= — o
fose Tk RARAL B et ]
(a) f has a relative minimum at (a, b) ki (correct)
i oo —3z6 —IHEC=F
(b) f has a relative maximum at (a, b) 2 4--Y
(c) f has a saddle point at (a,b) @ 1 |
@ a+b=1 E g oot T
(©) f(a,b) =5 R
0\.| GIC
L Sl T
L i S o Yo
) 2 du T L A lk (S}—qJ
%’xwts’-q ’ e
25" 14, The absolute maximum of
flsgl= 2 —4zy+5
on the region R = {(z,y): 1<z <4, 0<y<2}is
(a 4 | (correct)
(b) 15
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~ #S

> 51 15. The minimum distance from the point (—1

| MASTER |
(%,9,%)
1-2x -2y

Page 8 of 14

—1,0) to the surface z =

is equal to
(Hint: To simplify the computations, minimize the square of the distance).

7 I
D\l z (")L+\)1— + Y+ )11. (z-¢)

74 1
(a) \/3 :S:CVl‘j): (chﬂ) * (“jfl) .2 l—lx—ib (correct)
b 2 - Q_l"x-tl} - =0
( ) \/_ RX. a8y C‘x—"j) :(0(0)
(C) 3\/§ I:j z Q(\Jﬂ) ~2 =
(d) 2\/\{§ . ¥ocu,‘- 3 > 23321, fou_/)z"
3 _
(e) "2_' D yy) = "?'?ux : Q‘au‘ g"“‘\ =
) (90) 24 >e —, mn o (a9
£, (¥ = 2> (i 3) 2 (9 )
- 1/
5 =
=0 z© '_7 '213_‘—-;-‘
et b= 3 __0)1._.\4"'\{'\:1
A‘L" ('a-l-'t)lf‘ {o41) + a -
—) A:E.
f\!EN{N-ti-\LlJ
55 16. The minimum value of
f(z,y,2) = 2® + 2% + 372
subject to the constraint x — 2y + 62 =45 is
By kg Method
A
(a) 135 )f%z;\g,‘_ AN A sl Az (correct)
= . (-1 A
(b) 115 328 - :2 : c’ s s =g
(c) 95 {22 23 B
zZ6 . z‘ 2
(d) 105 ; S M e
() 125 =» 242 xtr =47 27
- (xq,2)2(3,-3,6)
=) e 135 Hemmaumn value
ﬂq_ Gwen

a £(3,3,6) 2 9+1% +303¢) < 2T +ic §
\arge Valuey pomb 2

MNe ?\anz. W

al g’ Since :F Anlees qr\gl\(‘lfj
> o

(45, 009 15 =

P‘ﬂﬂﬂ/ 7 e'ﬁr 2 -
P o) = 45 =
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o =2
 Sd 2 2
;‘!‘H 17. / ] ry1+yddydr =
0 Jr e p—D K
(a) 236 ‘ (correct)
2 b
(b) 3 a S j 9(,,]\4»33 de dy
26 o o e S
(c) 3 e \ 7.-5 K=y
X
1 {1+ TS P
(@) 7 (V3-1) -
S = 2 fe s @
(e) 9 E Jj 1 Y J 1+ o
3 . 2
- 3 (""33) 3 ‘kb
g, \ (2F-1) =
1o (am) =g E
=
,\,[’:"G-ugh.g ’—‘—-\___/—\/\_/‘\—/_
S(?“f.! g 2 R" S'_g xEY , osYWel
8. [ [ ) dedy = X<d = 9eT5
0 Jy? ZR“- -
1 5
=)

4 [VE
(a) /04/0ﬁf(a:,y)dyda: P U (correct)
o [ [ 1@y jq jrx

[/ f(@,v) dydz s 9
// flz,y) dydx

e) [yz/O f(z,y)dydx
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# & ( XKY
‘;/w[ 19 o 3 % 53 d
. (6x + 5y°) dx dy = 3X +2J X J

0 0 ) X=o

(a) 2 ik \ (correct)
(b) 0 5 8

(C) 3 T 3 +J 0

(d) 1 = [+

(e) 4 = A

~ #52(9Y

< i€f 2
$ &y

20. The average value of f(x,y) = 2zy over the triangular region with vertices

0,0), (1,0), (1,3) 1 1t 4:=3%C
(0,0). (1.0). (1,3) is cqual to S g
=
s
(a)g /// (correct)
[
6 3
(b)g Atea =3 135
) o
c) = £: vedg), agy €d
) 3 Avg. L jjﬁ dn
1 Qi A
(d)§ | 3x
(e) 2 S '39: j K 2XYy dy da
[-]
(<]
212
3] T
‘ sz L\ '
2 - 2.5 =
- ‘_‘_’; { 83(— dac = b )"
o
Z. ‘_ ::—3—
= g+ B Y 2
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#26

TR 21. The volume of the solid lying in the first octant and bounded by the graphs of

™

z2=4-y

is equal to T

i
2; 0eExXeYyAEYe ™

(correct)
(b) 6 Ve[, (4=3) 4R
© % e
: = J [(4) 45 42
22 E.
(d) 3 y, = Y21
| ua-ds L
(e)% °s N
3
,-f o S el
3.
251 (1o _tx X ) o Y
d ” 2 . 6 _3% _x+—
*1‘1] 3k _f= =3 3
: 1__;’_7( -2% +MX ) s g
2 _
PO TUI gl
= 3
~ 29 5
;iq.%
22. f R={(z,y): 22 +4*> <9, >0,y > 0} then/](m+y)d}1=
R
73 -
(=3
. e osres,"s‘egg
(a) 18 > (correct)
By 3
(b) 9 ’ f g (¢ 056 +rsmB) rdrd6é
Ch et
(d) 67 (co & +5m
21 1-_"‘}“’
(e) ? (C-asa_',_s:ne) 32 o
T/
> f 9 (cao +Sme) 40
4
Wfy
- 9 (Siﬂﬁ = C“"Se)}o
P (e
q.2

don

' g



— 1 1
PO\ BT = X +4:=|
Yelle 9= le

.
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$ i 4 V16-22 - <™
2 2 2 cc@<
23. cos(z® + y°)dy dzx =
-4Jo
r COS(T‘Q) dr do (correct)

4
cos(r?) dr df J C
r

-l
(b)/on/z; - n . g diB
c) /0 /_ 4 cos(r2) dr df : ] G55 00)

/211'/»

L

1]
R
c

r cos(r?) dr df

4
r cos(r?) dr df

Exan \]'\L 4 (O
¥, &

\,(*r\

94. The volume of the solid region bounded below by the paraboloid z = z? + y? and
above by the sphere 2 4+ y? + 2% = 6 is given by

Vv2—z2 6 172

f / dz dy dz wrherse o (correct)
2— 1'2 x2+y? f -x_if-\jt,f_'&:"z G
V2—2?  pai+y?

dz dy dz 2

V2—22 J\/6—x2—y?

6 2:2 = &1 "% 3
/ / dzdyd:r: iyt = e
Vi—z2 ;1:2+y
/ P g s

dzdyd:z: £ D s S

6— 1'2
V2—22 T I ot
/ dz dy dx S LR o S0ES
2+y
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e

18 { e i'xz—

g 4 e? é 4
> 25. / / f (lnz)dydzd:L‘:J J w})\] w3
O TR ( f& yzo

}{Se ¥ da de
(a) 2In 4 I = = (correct)
4 1t:€
(b) 31n 4 [ ) o
(c) In 4 e e e 21l
In4 q
(d) 32— 3 Y L d-
= L +
© 5 ot
3 2 S . da
i

-
“.-55
=+

A
26. The point with rectangular coordinates (z,y,2) = (-2, 2v/3,4) is represented in

spherical coordinates by B -4z
P TR -1

S il

tonB=2 2, g ST
2r s don b= =37
Bl 2t =

(a) (p, ,0) ( \/_ 3 4) e TSR} i (correct)
5 M .

®) (00,0 = (V25 7) Rep st > 3P TR

. o PsT
© (.0.0)= (V2. 5. 7) on g
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E XA """—\}&1_{ ) § (l F}

27. The graph of the surface represented by the cylindrical equation

TQCOS(29)+22+1:0 = ¥ ((‘os’—’l—S»qG) 1—2_-#-& 26

— (BE - Y‘S*f)&*'k'”‘_o
is -
T e = -

= —:x"—%:)"—-"'—z— = 1 o hapes | 2 Thmbs

(a) a hyperboloid of two sheets (correct)
(b) a hyperboloid of one sheet
(c) an elliptic paraboloid
(d) a sphere
(e) an elliptic hyperboloid
3!"* % Va—22 4— :r2
/ f / \/:1:2+y + 22dzdydx =
oC.)(é'?. a&jl’: q_-xt. '05%5 H'X'S xz__+‘il+il=“ (P:Z‘
Ly I-t— e Sahyd e e spues
(a) 27 :W (correct)
(b) 6 in s T frist athant o
T o ¢ b e—
0P Chpl e  SERSH
(c) 4m
(d) 87 R S 5 4 16
e J 51 e-pompdpdf
o & & 4\t
a
Gl Th
Sl g
‘ qemg) . —ule-) =1
o/ W T R
[fwae - H 6). -

o
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4

14

9

8

13

10
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22

4

13

11
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12

9

19

21

20
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