MA 174: Multivariable Calculus
Final EXAM (practice)

N
NAME S "’B‘“’F’A’V\ Class Meeting Time:

NO CALCULATORS, BOOKS, OR PAPERS ARE ALLOWED. Use the back
of the test pages for scrap paper.

Points awarded

1. (5 pts) 9. (5 pts)
2. (5 pts) | 9. (5 pts)
3. (5 pts) 9. (5 pts)
4. (5 pts) 9. (5 pts)
5. (5 pts) 9. (5 pts)
6. (5 pts) 9. (5 pts)

Total Points:
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B. | v/3/4 =

C. V3/2 Pw) = 4+ 2t =3
- D. 3/2 . o s
E. 1/2 /Ch'(, ijg/(};’\ ::,\(\a/\/b{;)} 0"{:: ng (2_75)_ q/

. Find the directional derivative of the function f(z,y,z2) = z?y%2° at the point
(1,1,1) in the direction of the vector (2,1, -2).

“5? = axyeb axty2t, Xyt >

A. -6
B. | -2 -

vﬂcu.w = <2, 2,b>
C. 0

- <2, ), -2 2 2
o W= TG 3,73
E. 6 )<7’)l. "'Z>,

R 25 - -
. The function f(z,y) = 3z + 12y — 2® — 43 has

. ,
= ~-3X =z = X= 1)
A. no critical point '}X 3-3 D

B. exactly one saddle point :Fy: [2-3y* =° 2 y=12 o
C. ltwo saddle points Crhe] Pﬂfﬂ\ (1,2, U,=2)>, (4,2 ﬂ (4, =)
D. two local minimum points ‘fxx - -bx ‘f'yy = - 6y fxy = b

E. two local maximum points

He o dyy = doy™ = 3657

ML, = -]2<> , HC|,2)==)2<0

. The function f(z,y) = 2 +y® — 3zy has how many critical points? €Cr,—2) & (-1.2)
ok S rdhle pady

2
A. None ’\FX'/“ Ix -3y =o D \/;xm
B. One }
C. | Two 5—7: 3)‘1“33( =% :B )’Z’“X
D. Three 25 (Xt) 2 D )((’(34 =0 = Xzo
E. More than three o X =|

$v bl pashs (0,00 ki
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5. The max and min values of f(z,y,2) = zyz on the surface 222 + 2y + 2? = 2 are

RN -4 , )
A V2 TfEATE S YT X gwm S (2-¢)(Y-x =10

9 XZ = ¥rY
B. = ? I e =X D
o [o ] =1 z=pA yaowax = Gy >4 S
j— ﬁ?;'—‘/”\’("zx @ 20N (sanr A (e 1 @
2v2 o > foa L
D'iT?gxg—osfﬂ’ D f=+1 79
= (U = '
E.:t2—§—~\/§

1D X=Y N 252w oy sk L N s 4 iE

6. Find the maximum value of z%+y? subject to the constraint z?—2z+y*—4y = 0.

.\7‘]’( :)\;3 > ZX=XD)AD b= Ay subdet

A. 0 NN Xy
B. 2 LS ERASEDN ) 2/‘/¢z/y1\ A > (A-N( Y)=o
.4 Gl A=) Cm L =2 }«-,S?)(cm w§><;z
D. 16 ’ bl 1 — -~
. X=wx Y- by=o Yo Y=\
E. Nv sehda ke o
2x=2Xx-2 D OHYY) e = 20

7. Find the parametric equations for the line passing through P = (2,1,—1) , and

normal to the tangent plane of

dr+y?+ 22 =8

at P. - - - 1 .
Vo=vf =<4 2y, 325 b " <4, 2,3>

A.z=t+4,y=tz=—t

B.| z=4t+2,y=2+1,2=3t— 1]

C r—2 y—1_ z-1 -:> X= 4tt+2
4 2 3

b -4 _y-3_2-3 Y= 2t +|
29 1 _
E.z=4t-2, y=2t—1, z=-3t+1 2 =3% ,

8. One vector perpendicular to the plane that is tangent to the surface 2z% +
zy* + 27=7 at the point (—1,1,1) is:
L\) ows QL‘VJ’: Yy W P/ML.

A. —3';— 2;+3E <¢X+yl) 20 32-7'>
B. —1j+F \]Z ST |
- ol = W/
C. — 15k €Abe>
D. 227 +k
. . i =<K~ , -2 3D
E. 5 + 25 + 3k el 2,

= <¢-%5,2, 3>



9.

10.

11.

12.

. ) 0
Suppose z = f(z,y), where z = ¢! and y = t* + 3t + 2. Given that 5% = 2y — y

0
and g _ 272y — 2, find g—z— when ¢ = 0.

By dt |
C. [15] = %—;‘3\% 4%‘%
]]?;: : = GxY=Yy) ol 4+ (LX°5~x>(vt+5)5 5 %/t

T=e X=1] y-2

Find the equation in spherical coordinates for z° + y* = z. j
va

A. p = sin¢cosf X= 65“7‘)7‘0“"\9

B. psin¢=sin2¢cosﬁ y = ew:)ﬁsu:e

C. p=sin¢cos¢ "
D. = poos ¢ SN Plsw,z - pehad
E. | p*sin® ¢ = psin¢cosf .__5 QM>1> : OB

-~
Let S:z=u—v, y=wuv, 2=u-+v% If (0,b,5) is a point on the tangent plane to s~ 1
S at (0,1,2) on S, then b=

. 3 < ~J3
A.[3] S Fuxiy o Leyjaek
n =z 357 - me———
B. 1 7wy | , Nz oyt
C. -2 b o v
D. 0 ,C 1(" = <LV 3 U=vs=| ot (0,7 2)
E. Yv =<, M,?/V)
~3

<0yb-l,3> - n =0 = 5h=3 v,

Find the area of the region bounded by =y —¢y? and z +y =0 T
2
A. 1/3 Y-y ==y D Y=o o Y=22 M-} 2 .
— )

B4. 2/.3 Y= D Xz - ,,,> > LXx
C. 1 . B > X
E.

5/3 A - ff” dxdy = 31




13.

14.

15.

16.

Find the area in the plane that lies inside the curve r = 1 + cos§ and outside

the circle r = 1. N
3 it oen 7L

A. 7/2 ! 7>

/ A= (7 vdrdo 7Y

B. 1+7T/2 Z ‘ y -

C. 1+n/4

D. 2+7/2 - g+ K

E.| 2+7/4 ¢

A sheet of metal occuples ‘the region bounded by the z—axis and the parabola
y=1—22 At each point, the density is equal to the distance from the y—axis.
Find the mass of the sheet )[ A

Durde th Rt B 2 Pols by y-ow> Ly \/-ﬁﬁ Ly,

A. 1/4 /]
, 4 - >

B. 1/3 b/C dsmwtj fw«i\s o drﬁ%v%t E 5 ' X
C.|1/2 v 2
D.2/3 M= L(,, fo —xdydx+ jo fo X dyolx
E. 1

S

- 2
Evaluate / ydz + zdy + 2zdz, where

c
: = t(t—1)eV? 7+ sin(Z #2 t g <t<l1.
C:Ft)=t(t—1)evt i+ 1n( )7 + o kE, 0<t<

-ﬁ(cz attEo (%yg. 222 [oa2)

A. 1 m=y @ | © S
B. } N =X ) ® o of t=1 (*g.0r= (0,7
C. p=22 o o ® Thea f Y x+ xdy—+22dt

D0 e ydxk xoy T3 E 6 e =fo,l, 1) o = froe
e foxy 2= xy+ 2+ ¢ = (F+O - C =G

Let C be the boundary of the triangle with vertices (0,0), (1,0), (1,1) oriented

counterclockwise. Then / ydr — xdy =
c

R (r.
A. /\/]:\/ ; ’)
B. 0 - =X >
C.% 3 _C;’/_\:{ ,@:2 dtj 0 /&[ 20D
A vely = - X
D. -1 Jc md x +nady g (5% aﬂ) 7
E. 2

= -2 f(o(xdy = —2A =-2x3
R _

= -
6
(mUb.f t tongle S =)



17. Let F = Vf, f = Va2 + 4?2 If C is any smooth curve joining the points

(1,1), (2,2), then/ oF -di = 2 f‘l*” f\df

¢ (ta>
A. V2
B. V12 = 2 (-]C(zuz) - -ftuu)
C. -2 _ B
D. 1 =2 (22-T2) = 2>
E. | 2v/2

18. Let D be the solid region bounded by the surfaces 7’ + 2% = =4, y=1, y= 0_,‘
and S be the boundary of D. If F(z,y,z) = 3 (o i+1y%] + 2% k), then with 7

being the unit outward normal, evaluate / F . fido. 2 = > |
S

Y oS D - X
A. 87;8 ﬂ Ends = J‘(( V.F dV A
B. "é—’ﬂ' S ) dvl
C. 281 ﬂ yveh)
D. 107 LN A | GlA

J (x+2°+73?

E. 20 j [ [ (x%y20dydp = J‘

J*ZZ,J‘ (r ),otrolB

19. Find a,b in the following formula which connect the trlple integral from rect- _ E_g L
angular coordinates to spherical coordinate

3 pVO-aZ v z2+y? w/2 pw/2 p3csce
/ / / ydzdydzr = / / / bdpdpdd.
0o Jo 0 0 Ja 0

.a=0, b= p?sinyp b= QZW¢U - 925,;,55# ]OS,‘(%_CMEB :f;n‘}?;m't

a=7/4, b= p®sinysind
—— — A3 o 1 R < — i — =2
c|la=m7/4, b= psin®psind \]x"+>ﬂ=2\"’> €w¢,ew¢ >) ¢

.a=1%, b= pPsin®psing

(6=

ca=-—7/2, b= psin?p = L\;%’;

A

B

C

D

E
20. F = 2zyi + (2% + 3y?); is a conservative vector field, i.e., ' = Vf. If £(0,0)=0,
then f(1,1
AU UV IR I
B
C
D
E

S 2f L J xS gyl

f[x-jv: fxz‘j—'r E]Sﬁ - j =) =0

= DN W —
[\

=) f(x.\j‘): le-tyl =) ]C(l.))'— ) +) = 2



21.

22.

23.

Evaluate / ydS, where S is the part of the plane z + 2y + z = 1 in the 1st
S’
octant. ‘ - 2

AL [fyds=40Y jf” 414 |

2v/6 S R~ lof-p ) —
1 2 3 3
B3 “vz?“:élz,b p= k=<0 & Ny
c. g Ff]= 4% PEp)=] Y
|
~ Ve z 1 A+y=|
D.\/\/_B gg Yy = 7{{( Je Y A ) fmx
__'5 -l |-v _ 0 X
B2 :fjjoyjs\jdxdy R
j —_—
4 v o2 2313 _ b
= (s py-yody = I s1=5v0) = 24
If F(z,y,2) = z2i + zyz ] — y?k, then curl F evaluated at (1,1,1) equals
o e - M:Xi @ O X
A 3i-7+k ~ N A
A I U/W/r = (“7/9—)(}])\ NEXYE Y2 \y
B. 3i+j5—k N 7
I S N b= -\ ¥ v th/ ®
C.i+j5—k ,-i-(xf\))c] | Y
— -
. |—3 |+ k -
D—' i-i—J:F + (Y2 O“: B o
E.i—7+2k - {_py,y\j) ; *+Xj 4.35-)(
C‘vvf'f S, Tax
T gy = "3"*3
2 2
Evaluate / / e’ dydx. Y
/0 T 7’/ y:l
A 2(e* - 1) k—a vevens the wdev ///// yeX > Ly
B. et—1 9 I
4 AN , >
C._—ez— \(D Sx ¢ dﬂdx > Y X
it 2109 ¥ dy d
- X
2 w\SO SD < Y L(’
E 64+1 (R ' M‘L L_. %":_'___
= ludy = 3¢ Jv T T



24. Let R be the region in the zy—plane bounded by y = z, y = —z and y = V4 — 22,

25.

26.

Evaluate the integral Ly, 4 A '),V\ Ly,
dA. T
//Ry AR R LR 02y
: : . Y= L X
83 da= [Syda+ [T yda NV S
R L R G T
8
B. — x2 d 0{)(7—"' \(\ (M(’* dydx
3;/2— \L\pf 33 J ﬂ
C. 7
- 4
D. 8—\3@ R
E. 42

Find the surface area of the part of the surface z = z% + y* below the plane

z=09. ~ iy ot oy
£ >(1+\)L“?> = ‘Vf TLUX Y, -1D B l‘v{):\]qﬁ vy F
A. %(3\/5—1) I 3 > - ’
'\‘ ‘:<0>0,) ?J ‘P =
B. Z(3v3 - 2v2) P ’ ]
4 Y A3

C. | 23732~ 1) A - ﬂodg ’Jf

D. Z(20%2 _ 1)

(o]

’95 f’/
- % J(lewyhy ol 4

3
—2x (3 TS divd¢9=L(3 Z_
=J (0 T Y 63D

3o

E. —(2°%-1)

(@]

Find a,b such that

3 pVO—zZ 2 2 pa pb
// /z%dzdydx:/ / / 22z drdydz.
o Jo 0 o Jo Jo
bow

a=3, b=z

v 7

a=3, b=+9—y?

mP 0w

_ 7 X

9

\LS 5 —
a=2z2 b=3 ’ D <X <) aqg. —:5 O =
a=3, b=+v9—1z2 /% ~ olyt

W

~
S X

e als cey<lpe D ywx= D bedgyr X

5 ey

Ao ¥



Comilar o @

27. If f(x,y, 2) = (zsinz + y)i + 2y] + (yz + w)E, then curl F evaluated at (7,0, 2)

equals

e e o - v X o
A i FiR M= XX tY Oﬁ ,'

- N o= xy Y 0
B.|2i—j5—-k%k /
C.%-nj+k  p= YFTX TR
D. 2% —j+7k .,

E. 21+ +Fk = 20 - ) + 4Pk 2R VTN
YOY o
= 2 - -k

g;wlﬁft %

28. Evaluate / (2z + y2z)dz + (2y + z2)dy + zydz

t4+| ’

where c: 7(t) = (1+t)z+cos(2t2>§"+

A. 1l M = 2%+Y3 ®) 2 Y
o s Lyed
C. N =Y+ XT 2 /7X
D. 4 P’/ ){\j B) X @
E. 5
Aodx—+~dy+ Pd ¥
fcxvyx%)l 3<1+>cy% -+ 37’_{.(, Jc X }
't:O Cx'j\%)z o, . 0 :f(L,on)«fw.,,,>
t=) (Xy. )= (2.9, ) (LH'C/)'U%C),}
29. Evaluate // z° +y®+2%)dS where S is the upper hemisphere of 22+ 3 + 2% = 2.
A. 127 A= L3 i 0B l\((/)va':zb\#
B. y=Jiup v
C. 6r 2;:\)'{0\,375 ) . ) M
X*y+2")
D. 4n TS &( (
E. 37 O<¢$ 2z
< = jllj Y¢XY(9}°[¢U{B
=8
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30. Evaluate /

31.

32.

%y

T2 g T )
c x%+y? x4 +y
counterclockwise.

= dy where C is the circle z° +3* = 1 oriented

A. 27
B. | 4w, No to Green’s theorem because the function is not continues at origin
C.0

D. —4rn

~D
Y= Cwb U+ wt‘; os teel

E. —2r X= oot Y=ub dx= =s-tdt dy=ctntdt
- v = [ gt vty ot + 2ot (mtdl
f(_; - XSyt ofx —+ Xy d\/ ”\/‘b -2vt (-yby ot )

[ adt =4

Calculate the surface integral / / F .7 dS where S is the sphere 22 +y? + 2% = 2

s -
oriented by the outward normal and F(z,y, z) = 52% + 5437 + 52°k.
A. | 48V2r I{ nodn = f( r dy = JH (If)(ﬂfj«f/&% »ydv
S

B. 16n
C. 24n ,
[yys 2 mym@ 2Z JL d, dfd©
D. 252 W‘L Ty, = _f IS() F&/‘/g ( %
Xsy +t= p
E. 207

dv=€§¢d€d¢dt9 SN AR
65(7561 0P 22
< gsJ’Z
+ ~
©,0) = (ﬁ, 0"’@ )‘(}’) and the

What is the spherical coordinates (p, ¢
cylindircal coordinates (r,0,2) =__ (3., %~ ;) for the point (z,y,2) =
A T
(1,1,1)?
Answer: (5, p,0) = (v/3, cos™ (), ) _
. (g = ey = 13 2
Answer: (r,0,z) = (v2,%,1) z 5\ f‘“% =33
2: v = ' 2D -~ L
f ooy D fe e’
& > ~0 3~ = = L
Xy4>€&¢w8 popso D o= 3

Y:J‘;(:":yz_ ;J_i
T -
Tonp = rov=] S oz D O +
/



