M252  Final Exam Practice for Chapters 10-13
P. Staley

1. Find the magnitude of the vector v given its initial and terminal points.
Initial point: (4,6,-3) z z . \*- m
SO et (-3 11

Terminal point: (7,-1,-1) \(F-?Q/'
= |3

2. Find the unit vector in the direction of u.
u={4,-3,-5) <1,7% ._5—> (
[15+3% #5857 CN 5\)/ ‘5J—

The possible solutions are given to two decimal places.

2\\\7_-%\r2_ -J=
5 o ) 2

3. Find (a) u-v (b) (u-v)v (c)u-(4v) given the vectors u and v.

u=(1,6), v=(-3,-1)
(a) u-v ®) (u-v)v (c) u-(4v)

P(’B) +6 '("i _7(_;/ —'L> < l)6 >v <" I\Z) ‘4>

46 1 (1D + 6 ()
—d

4. Find the angle between the vectors for u and v given below.

u=(2,6), v=(-2,3)
w-\V 2()r62 /4
- / ol

W/"’//’ Jer (2% J?Z,JE
_ LN ~ .90975
9 = QYc¢ LOoS (\I_,_;_a>

co% 8 =
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5. Determine whether u and v are orthogonal, parallel, or neither.
u-(4 -5), v=(4,-5)
= Yo +(-5)(5) > 16425 = 4/ 4NOT0V‘“(ﬁOha(

6. Find the direction cosines of the vector u given below.

M= L o Zz
u=(2,5-2) COS L= "" = Uz

- Z
— [T -
lhaf J}__ P S5 B %‘5
= \J33 X = — - -2
co= /m,// Jzz
7. Find the projection of u onto v, and the vector component of u orthogonal to v.
REVISED
u=(1,9), v=(0.3) 2:10 am, 5/22/06
Projection of u onto v Component of u orthogonal to v
Wy 3t 1ot Zieg u-preju = <L,9-e%
, y 7
v - v0+3 3 < ) T 7

<

8. Given the vectors uand v, find uxvand vxv.

u=(1,9,2), v=(-1,2,3)

uxv VXV ;j (Q
-l 23| = <°)@ )
-l 23

RN k- ¢
| Az | = @1 iHa ) HeE

9. Find a set of parametric equations of the line through the point (-5,5,2) parallel to the
vector v=(7, 5,4).

) = (-5, 52+ LTS,
X= -5
7’ S5¢+5
a _ L/’é‘*‘L Page 2
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10. Find an equation of a plane passing through the point given and perpendicular to the
given vector.

Point: (6,8,7) Vector v=(7,8,2) _
< 7,82 (K%,7,2) ~<&, e77) =©
7¢x-6)+8Cy- B2z o

11. Find the distance between the point (1, —2, —1) and the plane given below.

sx-10y+5z=15  WSe maqn hde of pmjed‘,‘m Jla«n vectov~
tothe plane ontv the novwal vedar: (502) u o»([’h,e
;V/tzne/ Lowo,3>- <r- 1S = <-/)2 y> 36@*&) plane,

20+ |
/I ,.@-f -1,247 <1, 2, 1—/}(-3 -1 &2 5_5,+Z 22, N

5,
12. ma an cquatlon cylmdncaf coorématcs for the equation given in rcctangular

coordinates.
9x? +9y? = 2x 7 F = 7 rcoe®
=7 = Z cos &

7

13. Find an equation in rectangular coordinates for the equation given in spherical

coordinates. /
_ﬁ C$C,¢ = ' )/ % Sec O
p=4cscp secd 2 =
, p %
F=q L L L =
165 = =i =D

14. Convert the following point from cylindrical coordinates to spherical coordinates.

8*82‘3(7:‘57 ¢/’~" F’gy“” mﬁgow/&o
- Z
<@ \lv,/ 6 "\
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15. Represent the following curve by a vector valued function.
2 2

LJ’{Z'l x>0 %@L’) = Jecosit) //'—+ fﬁ//(éji

49
T
M z24de s

%

16. Find a vector-valued function, using the given parameter, to represent the intersection
of the surfaces given below.

Surfaces Parameter
2 2 x=t

=X +2 y+11x=0
81 4 Y= -1t

17. The position vector r describes the path of an object moving in the xy-plane. Find the
velocity and acceleration vectors at the given point.

r()=-4r'i+5'), (=324, 405) —% i‘[;
W) = e v208s @« -L/321+56‘04
a) = = ~18d%i4608'] \ aB)= -9325+5yo ]

18. The position vector r describes the path of an object moving in space. Find the velocity,
speed, and acceleration of the object.

r()=4i+3:’j-8’k

Velomty S Speed Acceleration
O r): G-Itk )
e = 67-16k

)l -1t

19. Use the given acceleration function to find the velocity and position vector. Then find
the position at time t = 3.

a(t)=10i+8j+8k, v(0)=3k, r(0)=0 - (3>=' L/_S; +3£:). + 45|
V) = 1081486 +BERK
\’(E) = ‘S{l .t lf_ézj_}(l[‘t + 5{7
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20. Find the unit tangent vector T(7) and then use it to find a set of parametric equations for
the line tangent to the space curve given below at the given point.

r(f)=-5ti 48 j+5tk, =5 I "Z5)/(‘ J(—'sz*(—‘fo)"45’ SN

Fi)=-5] - 8t] +5k ‘—;i=/’(~"> {840
I - —_—t P /"/5—)
}"/(5) = -5 70d 5 K- = ~25~ i—(- rb
= -20-8¢
2= 25+ ¢
21. Find the principle unit normal vector to the curve given below at the spcciﬁed pomt

T(1):= i+/zJ —12.0 4
r(r)=ti+6’j, t=1 12 TS NU) 124 \)
WY = o+ 12E {/75"

| el = J1a =22 T ﬁ(e) (1+ /7:I>>+ ~ > &Ir advant
= Jivmqp N gk

22. Find the length of the plane curve given below.
. 2. L (A
r()=4i+3¢"§, [0,6] 6
’ . V‘{‘e th= 'E)th’ «Ji = ‘tz =
M) = 6t aree fllrt)l oé% [5 l j08
newhzeld ’

23. Find the length of the space curve given below.

2 3
r(t)=3i+4cost j+4 sintk, [0,3] 5 th: Z_L/t*jaz '

VD= ~Goints +4cost B 2
&l = \r(‘ ‘!s}\’)‘r\t—r-(“fcos't‘)z-
=4

24, Find the four second partial derivatives. Observe that the second mixed partials are

equal. S’ 2_
L B2 ey
z=x"+9%y+7Ty 3% é-\/
22 = 2%y 3z g gz_C]
I s X éxéf =
é——: Q)("' /"\(7/
25. 8

Fmd the total differential of the ﬁmctlon z—f—.
2. 8¢ 32 -0 c\z—mx——a/
sx Y Y 7
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" Let w=xy, where x=2sint? and y=-7cost. Find —.

O)uo\\/ dx

- =- G+
A et Jw é_q’_dx+é_w;o_‘] 14 cos @)
> x dt g+  oxI£T dydt )
%—‘jz X JY = 7sint = 2yeost + TxSint <

dt
" Let w=x*+y*, where x=3s+¢, y=3s—t.Find§£ and?—-w— and evaluate each
e o _ 3
par;;a} denvatnv; ;t the point sa—(;Z,t——;‘;) )7“.,, dw >Y 4)(334' ‘/y 33 -1 (33 +-§+IZ(’3$-‘C)
DU)_ > - 3 o ,:1 orX- = T 32 é é—j's -
O - Yx ' 3¢ Js I Y
Wz Y. _q |aw 20X, dwdY _ 3 4 i Y
w - 23 2d-- L Aag AR Al RN = +wt)-H (35 ¢
dw ooy i3 oop | oe 0, W L oty Ey (3out) - (354)

28. Find the directional derivative of the function at P in the direction of V.

f(x,y)=10x-10xy+9y, P(6), v=%(i+ﬁi)

V?E; </O -/0y, —/O)<+‘7), « —?5\?: <59, -1>. '5<1,$3>
a+<{767 k= v - -50-13
V{'=<-501p | Z

29. Find the gradient of the function at the given point.
f(x,y)=6x~8y*+7, (6,1)
Vﬁ;( (6 )~16y7
of (&) _
2 SR O

30. Find a unit normal vector to the surface x+ y+2z =6 at the point (3,0,3).

V(X'P)/*a-é) > <I) i_/ L) éleoPﬂY\a,\ V'ec:Lour\ [

. , L4 L
s e
Lunx-é-%owm) ' <v,3) vz ) \F:;>
31. Find a unit normal vector to the surface x* +y* +z*> =11 at the point (3,1,1).

| ()(24-77‘4--27'—;'0: { 2%, 2)5 27y REVISED
ot (3/\)') novrma) vecter '|5‘<67L2 2 5

2:14 am, 5/22/0
2 L ) L
TR T

REVISED
2:14 am, 5/22/06

wni + nov mal V€9+°V\ s
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32. Find an equation of the tangent plane to the surface g(x, y) =x* — ) at the point
C14). iyt mal veckor b V(240 = (-2%,2 1,15
of (27470 W = -4 14,4 )

So wLMoe«cfp)a»e, VRS AR (<7<,y)zr>—<z,7)-45>> =0
REVISED }

=% —ff(_x—lv + ’4CY-7>+('2 rq8£)=0 2:15 am, 5/22/06

33. Find an equation of the tangent plane to the surface x* +5y* +z* =160 at the point
(4.48). 2 - v (£5yrre™ie0) = 2% /f;Y)Z%?
- = 4o, 16 ) o L4, -5,2
o(1748) T = <8,-40,16> v <4, -5, =) ~5(rD2 (Y0
40/486‘& lone

P : 7 | —
= <4527 (XY Er-<A-18)=07 s e s 4p
34. Find an equation of the tangent plane and find symmetric equations of the normal line to
the surface xyz =8at the point (1,4,2).

-V;l = V (XY%‘S\) = <)’Z) XZ)xy>0~7"(lﬂ)): <8} 2)17(> o {L{) 1}2‘7
Fangedt plase <H,12% . (GhYEY ~LIH,29) =0 H(x-D)+(y-4)+2(@2FO
novwal| line <1)L{/27+{:<‘-))1jz_7:> X:l«)-é+1) \/=i'+"/)%:2£'+2

-\ - _
35. Sketch the region R and evaluate the iterated integral:? 8—,}" = )”‘ Hq = Z 22
32x '
I= I I (x +y)dydx
" 3 Y=2 ¥
1= [xy+ Y _
] '+L ) dx
y=
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36. Use a double integral to find the volume of the indicated solid.
Y= 5 TS X
Chah b

g g 5“?/2“‘4)’5/?/&!%
v="7

5y Ixy-2y"\ 4,

Lf
L= )’—c’)
/:{ ] .
o) w () 2 (5 2P
@ | é { 'Lf

4x+4y+4z=5 x>0,y>0,z>0 _,L f 25- 17/01‘(-}-/6)& C‘—/K
” >
3/ [q:z __&_0)(24,,92(571' - -L(é:
2
2 |

37. Setup a double integral to find the volume of the solid bounded by the graphs of the
equations given below.

z=xy, z>0, x>0, 3x< 4
4 T 7S REVISED
xy’dyax 2:17 am, 5/22/06

o) Y=3x

38. Use a doubie integral in polar coodinates to find the volume of the solid in the first
octant bounded by the graphs of the equations given below.

— 3
z=Xxy, x+y2_—_25 O‘i\/fb Of@i% of_—gﬁxy

3
’!’X = k-‘fCD%;Q'SIV‘LE
I .
2/’ & - ] ({,oﬁ 95:!’\{94'8

AR cos ©

o ‘o ) o® _M“’] dspis 5,0 Bdo
- 6-- f «
t- ‘(2._7{/

—_
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39. Use a double integral to find the area enclosed by the graph of r=3 +3cosl9
r=3%+30050 P)
o= Z43¢co JQ
g q=0 o
A
\_// 2z +(o —-5.»@:039)]
5(3+3cu$9)c1 [8"25”'\9 (

-9 ()= 2211‘“ [REVISED (J

2:20 am, 5/22/0

40. Find the area of the surface glven by z=f(x,y) over the region R.

f(x,y)=—6-5x+4y g (J,Tf—_— dxdy

R : square with vertices (0,0), (2,0), (2,2), (0,2)

2 .7 .
_ PR
= 5(!; +25+/6 dxdy
(7] ‘
™y
41. Find the area of the surface given by z = f{x,y) over the region R.
I

fxy)=1-+ { I(\[/d’f £y c[)?cJ)/ '

R : rectangle witht vertices (0,0), (1, 0), (1, 1), (0, 1)

ffmx—_clxd)’ 2[(* ’4._%!)“57—,}] é‘?%%&)
\D /@VL(H) a«.ti:;(z&);,@@

42. Find the area of the surface given by z = f{x, y) over the region R.

fx)=m g(md%} f{m&#

{(x y):x*+y* S9
I‘ olewr Coovdmd(‘e$ we hav(

—.gz’r 3mcg_kc}9' (\(“CLL& 'T[ j]

0 5 d
(A,’ Page9
. patl (/0‘)_6 )

-
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43. Evaluate the following iterated integral.
211 2z | {
J-J‘ j(—4x+5y+z) dxdydz :§ g [-1)2‘45}(7/4-)(%]‘74}/42
00 0 0 a o 2z
2z ]
-2 +5)(+% dycla = fzzyf.‘g_)’zfy& sz{a ZL*%Jz
i ) £ and Z ’

j&

) 2

9 = 24»2.2:{:0
[ = 7 J, 5

44. Convert the integral below from rectangular coordinates to both cylindrical and
spherical coordinates, and evaluate the simpler iterated integral.

!

o

j rsf— ﬁs—??\/x’w%zz dzdy dx The Vﬁ%fmv mﬁ 1%1? S

e pval o e Licst guadiost ot e
§ZP1’1€V?.’. 0‘10 VZ?.Q(;Ms S 7 he /14‘16’(7»’4.\,\4 »5/&.

5 heY‘TCQ ( Coov J‘qu*ég

?7,;,\\,

il o - I mpdP
i e 26T

Sz—g
(&4 o (] .

AV\?CQ\ c,ocvi‘;haxég
5 ,lesr=

«;VL
[ (¢ g dmarde
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