Term 253, Math 201, Final Exam
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i 1. The parametric curve
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is represented by the rectangular equation =2
> Ze-ryey =0
o | 9L ¢ BNy
(a) c=4y—2¢% 0<1 <2 2 (correct)
(b)) r=2y—9% 0<z2<2 e =Ry
)r=1-4y+2y% 0< <2 .
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2. The graph of the polar equation r = 3 cos(60) is
(a) a rose with 12 leaves (petals) (correct)
(b) a rose with 6 leaves (petals) s B s

a rose with 3 leaves (petals)
d) a circle

(e

)
)
()
()
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a cardioid
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3. The area of the region bounded by the polar curve r = cos  for % <8< % is equal
~ O to /3
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4. If the angle between the two vectors
~ i ll=y

St.3 Z=(1,1,-1)and ¥ = (2, z,0)

is g, then 22 + 16z =

Uy =NGW WOy Cos B

( ) (correct)
(b) 6 2 42 +0 = {ixlx 4 tK%0 - _71;
. L+2x = J3 o Juax®
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5. The volume of the parallelepiped with adjacent edges

\_)Rs(_/ " 8
=(1,2,3), b=(-1,1,2), &= (1,-1,1)

‘9 Y
is equal to
(a) 9 &) S, & (correct)
B = - \ 9 3
(b) 12 o -(bxc)=
- | - 8
(c) 5 ‘
(d) 10 Lt
(e) 8 <y () =26 -m #800=1)
. T 2{=3) +©
c (S =R
Vel « VBt = 13 29
6. A set of parametric equations for the line that passes through the point (4, 3,2)
and is perpendicular to both vectors @ = (2,1,1) and ¥ = (1,2, 1) is given by

Eﬂ‘-)}c “.l .

S S a2 )
(a) —ty=3—tZ:2+3t tE(“—OOOO) (correct)
(b)x—4+ty—3+2tz—2 2t, t € (—o0, 00) o v
(c)z=4-2t,y=3-2t,2=2+2t, t € (—00,0) F——1
d)z=4+t,y=3+t, 2=2+3t, t € (—00,0)

() z=4t,y=3t, 2 =2t, t € (—00,00)
o A Vecror ?aq\\d bo Ale \\ne 13
UXv = €L \ \ .:('_\7“\) 3>
\ - \
@Q(O\ fq X /x o L\ _t
'3:3—‘-'- ; & & (=00100)

2.=2 x5k
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7. The set of all points (z,y, z) that are equidistant from the points (1,0,2) and

| (2,0,1) represents

d( iy, (hg) = & (kD)) (29)

- S
v &
§I5 I JaEN 00 oy = | Y +la-) £ (3 S
(correc
(b) a line = (- ‘) +y +(1~‘2J = (m-2)" l»-:) * (24"
(c) a sphere s e ek Y -\—3 +3\-2|?_ *Y = 'x -4 +Y +:) ri—n-_ﬂ
(d) an elliptic paraboloid =~ => — *X +\ — l\‘l Al e it B =W el
(e) an elliptic hyperboloid = = 2*% =43 = -UX -22_
— 9-1-"2% = R
e =B a Pane_
3 2
8. The limit  lim 43:_y
(z.y)—=(0,0) T +2y
~ Yy
§ 13-
(a) does not exist 5573 (correct)
i . —-'2'(:'_ = \lm -—-9—'
e d\ona il o (i:r\,)\—)(‘?v] f‘*’J‘ X)Hqo $ita O
c) is equal to 1 3=o R 0 =
( ) 3 2 ()f\w\j-f(ﬂfu) i 7}
(d) is equal t0§ \ 39 Y T o 3oC
T ——=r,
(e) is equal to 3 “\wj 3 Cr.\:)\-:fowi ks Ao X *E
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0
9. Let w = zyz, x = s> + 12, y = s* — t?, z = st. The value of 22 when s = 2 and

ot

| t =1 is equal to W
_—-— f By bt =D B2SpYag BEX -\/‘\3\7;
QW e Yx _Dw dy LW It /\
/35 SRy B R SRR
(a) 22 o O 0¢€ a‘j b o= : ° e(coé’ect)
(b) 80 < (998 + ) (28 + (x9) )
(&) =2 e o« o+ 550 2
d) 63
((e;—42 S
= 2 %ib
= A

10. Let f(z,y,2) = In(z + 2y + 32), P(1,1,1), Q(4,3,2). The directional derivative
of f at P in the direction of the vector P(Q) is equal to

A :#25 i /\3
$ ” PQ:(L{—\13-lIQ—{> = / 1,|>
g!’B-é: 4 -is—)@ \ ! \ 52
= 2 —= = 3 2 ] = TT— ( / "‘>
(a) j_ 4 Wpah  Ja+yw il Jiy o
3v14 (
(b) 9, = V‘F(XH\'&) = < {1, rj, £1>
e = 3
14 - P
\/7_ =< 7((—231-3£ 7 'X+~23+—3?L') 14.131.31
C
()Gm .VF(‘J‘)I) = -—Ja { %{-:—2*
1
(d) —= -
3\1/31_4 ',DUFO}‘)') SRR e R
(e) x & & <___-3__ |_%_. | 1 %
44/14 < Cige & T Ty
3 . 3
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11. If ax + by + cz + 1 = 0 is an equation for the tangent plane to the surface
z = (z — y)? at the point (1,2,1), thena+b+c=

1t (2 ’f ("Ij) E (X-—j)l
a é/j? (a) 1 (correct)
| (b) 0 Z: $02) 1—'?9((\, 2) (x—1) + \33(\,1] 9-2)
I = ) a=dl
(c) —2 R Ogy) 220y = Sy = 30 ?u-l) i
(d) 3 : ?‘30(”\) - (X-—‘)) (-\) = -ﬁn (y2) =
(e) —4

Z: ) - 2x—)+2(y-2)
=\ =2X + 1 +2y-Y
:—in-ij._\

= AX-PY+T + = °
25 e, b=ty T2

—) oLbh+C = 2 -2+ o

12. The graph of the function f(z,y) =4+ = —y — 2%y + zy? has

g —#Zi
$/13.¥
(a) two saddle points (correct)
(b) one saddle point and one local minimum point
(c) one local maximum point and one local minimum point
(d) two local maximum points
(e) one saddle point and one local maximum point «
1 = —_ = % -l
fx =12ty 4y =zo ~W | (g => y-xTe = 3 . v 1
2 oy ) B s ety DR
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D Q) g ety =B ot Lo E 25
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< o 30\ ?omh & 6N o (YY)
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13. If M and m are respectively the maximum and minimum values of
f(z,y) = zy + x + y + 1 subject to the constraint zy = 4, then M +m =

~ -‘r‘fg 30"‘5) “AY-Y
g B.re noke Aok Y40 X Fo0
T (a) : (correct)
(b) 12 ’f?‘:)j'{. Y+ =A% o
Y et o e a1
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15. £2Ljf(m,y)dmdy:

~ # 355
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16. The average value of f(z,y) = 4e¥" over the plane region R bounded by the
curves y = 2z, y = 4, and x = 0 is equal to

¢ e &

o |
(a) 4 (correct)
Loy dRA f =4
16
(b) et éx a{‘ea(t) S K &"3”‘
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17. If R = {(z,y) : 2* + y*> <4, z <0} then [/ e~ (@+)/2 g4 =
R

e ?}Sh 37}’1 2, __.‘-3"{2
§I4.3 g j & ~vdar 4D
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18. The volume of the solid in the first octant bounded by the planes/ =1 and

3z 4+ 3y + z = 4 is equal to )}
InYevseco e =>\1U-? NNLS | /’_\

L 3x39 4% 24
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|~ R 2=2
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20. In cylindrical coordinates, / f / ydzdydr = / >3
V=22 Jz?
~ 3 Y S bt T 3 o
S M‘?’ Lo I $x£‘_z:’__ > 4‘:
} 3 3 :?\q_yt_tc__:j < Jaxt 1z
(a)/ f/('rzsinﬂ)dzdrdﬂ i (correct)
—zJo Jr2 J
z 3 19 . el
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r2 me el
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o e e e
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19. The volume of the solid bounded above by the parabolic cylinder z = 4 — z? and
below by the paraboloid z = 2% 4+ 2y? is equal to
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P - SN e
21. / ] / (822 + 8y + 822) B dzdy dx =
-1Jo 0

| ~ 3 4y
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L L e
(b) 13 gl & JS‘MM feoyy m
s ‘- =
(©) 5 | ¥\ i - s cER
| //i
3 i‘,:_:—';w——rn:—-"'
@ 3 = "
( ) - ) 4
& ot p = o5 R 0t0s™



| Answer KEY |

+ o 8- N5 (= W (TS | ) W =1 (- .. 4 [~
TORRKEMEM A< A (K [ ||

i RoFQARRARLOR< @A I|

o oL Al 21 & «f &l 9] Bl ey wl el el o= Rl &
viammRm|«|l<lom|<alala

% AR AR |n |« |ml<lol<olo

oy

&)

& e g g T e e e e

-

P

= b= (oo fy 5= 7 O[O0 % [ua e ey 190 [ fee e

Math 201, Term 253, Final Exam




