11-PT solutions

Name: Class: Date: ID: A

Multivariable Calculus Chapter 11 Practice Test

Multiple Choice
Identify the choice that best completes the statement or answers the guestion.

1. Find vectors u and v whose initial and terminal points are given. Determine whether u and v are equivalent.
u (6.5). O.11)  v:(3:-5), (6.1) compereit foru,
- - (-3, I—-
u=(r-6, 1-s) v=(§-3y 1--3)

a. u=06i+3j,v=06i+3j,which are equivalent
b. u=3i+6j,v=06j+3i, which are not equivalent V= (? ‘{)
@ u = 3i+ 6j,v = 3i+ 6j,which are equivalent w= QJ 5) — N\
d. uw=3i-06j, v =-3i—6jwhichare equivalent W
. =-3i+6j, v = =3i + 6j, which ivalent o °
e. u i+6j, v i + 6j, which are equivalen 4’/:‘0 _;I_'_gJ
2. Find the vector v whose initial and terminal points are given below.
(5,5),(7,2)
s, 2-5)
a. v=2+7j (7 SJ 2
@ v=2i-3j
c. v=-2i—6 (ZJ —3)
d. v=2i-4j . .
e v=-2i+2j 21— 3y

3. Givenu= <6, |2) andv = (3,- |2}, find 2u + 5v.

2w =C2(6) , 243 :<12, zq>

-]
=
|
L¥8]
=

b (3.84)
c. (9.-52) Sv = <5[3)/ S (—u)) - <l 5, éO)
d. (12.60)
&y (27.-36) T uUF SV = <l7_+|5') 24 "‘°>

2u+sv=L27, 36y
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4. The vector v and its initial point is given. Find the terminal point.

v=(3,-2). initial point (6,10) g _2
a. (—3.—8) ( ( +;) IO )
b. (8-3) -

c. (33) ( 3_} 8)

d. (3-8)

@ (-3.8)

5. Find the magnitude of the vector given below. Round your answer to four decimal places.

b = Js7eea =z

a. 0

b. ~[21 or4.5826
® 2905385

d. 7 or 2.6458

e. ~/10o0r3.1623

6. Find the unit vector in the direction of u. >
u=(5.4) U < J
_

[l ~ m

|
CES,j; :ﬂ%ﬁL«_>
(e )
()

ID:
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7. Find the vector v with the given magnitude llvll = 185 and the same direction as u = <—l 1,8).

14187, 8-/187 ”V”__u__ = CL‘,/,"_)_
b. E 185, 11 5)) "u” '&;J—T—S’—}'_
O s | REPERST. s =
d. ( 8/187.84/187 ) #s, —Tas
(«/26_14 187 )

- <‘ “\hé’s/ PJI?s)

8. Find the component form of vector v given its magnitude is ||v] = 7 and the angle it makes with the positive
x-axis is 8= 120°.

<ﬂ ﬁ> V = (Iv]] {cos 6, £1-6>
2 4
o (5 Ve 7K )

4
_ _z,£> )
Cleds V=G 28

2

|

) verE Y
|
|
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9. Find the component form of vector u + v given |ju| =2 and ||v|| = 3 and the angles that u and v make with the
positive x-axis are §, = 0° and &, = 45°.

<4+?;Es%25> n=— 2,<<osa,.s‘,'.,,o> - Z</JO$:(2,.¢)
<_2+3«/5 ﬁ) v = 3Ces T, sy = 3L LS (34-2 20y
2 72

b. ZJ‘L

2
Z) 2
<4+3«/_ 3«/_>
2
<2+9«/§ ﬁ)
"2

2

<2?+9*f_ 6“f_> WtV = <2+ W, 1 IIRS AR 3r>
2

10. Three forces with magnitudes 80 pounds, 110 pounds and 25 pounds act on an object at angles 30°, —70°, and
120° respectively, with the positive x-axis. Find the direction and magnitude of the resultant force. (The

-_ choices below are given to two decimal places. = - s,
'-”f,‘”i"‘f;; ices w are giv wo decimal places.) [1-80c0s 30 -)—6’0:/5»}

a.  136.12 pounds at an angle of — 66.16° with the positive x-axis f;: 10 cos (—-70),. - N0s ;n(.7 D)';
T4.4 b. 103.21 pounds at an angle of 23.84° with the positive x-axis . o
‘ Yypc. 10321 pounds at an angle of —66.16° with the positive x-axis /L; =25 Coiﬁ:’l + 25 5/ Zs_j

d. 136.12 pounds at an angle of —23.84° with the positive x-axis ,‘(71 (7/ ) - g/ ,\

‘7J

11. Suppose a gun with a muzzle velocity of 1200 feet per second is fired at an angle of 4° above the horizontal.
Find the horizontal component of the velocity. Round your answer to two decimal places.

‘ 103.21 pounds at an angle of —23.84° with the positive x-axis

oS &
a. 1,240.08 ft/sec " V ”

b. 2,395.15 ft/sec /200 j200 eos Yy’
© 1,197.08 fi/sec .

d. 2,393.15 ft/sec |

e. 1,209.08 ft/sec
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12, To carry a 100-pound cylindrical weight, two workers lift on the ends of short ropes tied to an eyelet on the
top center of the cylinder. One rope makes a 20° angle away {rom the vertical and the other makes a 30°
angle as shown in the figure below. Find each rope's tension if the resultant force is vertical. Round your

answer to two decimal places.
M:"l-”(cos §0 1% Si néo',})
V =il (cos 110°7 +S77110°§)
llulls'?h60°+ (Ml $tn (10° = loo vert. comp.
[ul| €os40° L ||V)| cos 110° = o horiz. comp.
solve this system of equations

use your calculator

@ || =44.651:|v]| =65.271b
b. [ul = 144.651; [v]| = 165.271b
c.  |jull =88.301b; ||v| = 129.541b
d.  |uf =55.651b; [v|| = 76.271b
e. |uf =90.301; ||| = 131.541b
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13. To carry a 100-pound cylindrical weight, two workers lift on the ends of short ropes tied to an eyelet on the
top center of the cylinder. One rope makes a 20° angle away {rom the vertical and the other makes a 30°
angle as shown in the figure below. Find the vertical component of each worker's force. Round your answer
to two decimal places.

14.

a
b.
c.
d

O

|ul[sinb0° =~ 3£.67
[[VII sin1j0°=61.33

nofe : their sum =100

ul| sin60° = 55.671b; [[v] sin 110° = 78.331b

el -l
[[ul| sin60° = 85.67Ib; |v|| sin 110° = 108.331b
[[ul| sin60° = 78.33 1b; ||v|| sin 110° = 123.671b
[[ul| sin60° = 156.67 Ib: |[v] sin 110° = 179.331b
[[ul| sin60° = 38.67 Ib; ||v|| sin 110° = 61.33 b

Suppose a plane flies at a constant groundspeed of 500 miles per hour due east and encounters a 50
mile-per-hour wind from the northwest. Both the airspeed and the compass direction must change to for the
plane to maintain its groundspeed and eastward direction. Find the airspeed to maintain its groundspeed and
eastward direction. Round your answer to two decimal places.

a
b.
c.
d.

526.99 mith .
507.99 mih U=5001 ("’/“")

485.99 mi/h .. . . . .
643,99 milh V = S0 cos I3s% #Sin3s) = 2502142503 (e "c/)
465.99 mi/h

wtv= 464, + 35
s s _ —~ ¢
tam &= > —> a~cta :’;—;——QN—%’-}S

ds4
syl 35.34; Y6515
i i [ss]
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15. Find the distance between the points given below,
(4,2,-3),(0,5,1) ,,(0,-4)L+<;,2)1 +(1--3)*
A/ 41 or 6.4031 to four decimal places. J—‘—z’_’-,_—_—,_
b.  2+/10 or 6.3246 to four decimal places. 1°+5 +4
c.  ~/42 or6.4807 to four decimal places. \r"l_'—
d.  A/43 or 5.9161 to four decimal places.
e. /43 or6.5574 to four decimal places.
16. Find the coordinates of the midpoint of the line segment joining the points given below.
(4.8.4),(7.10.7) 4+7 @10 u+)
2 2 2
a. (55,1,5.5)
b. (1.5,1,5.5)
c. (1.5,9,5.5)
d. (1.5,9,1.5)
(5.5.9,5.5)
17. Find the standard equation of the sphere with center (2, 8, 4), and radius 2.
3
2 Zz _ ) — 52
a. (x=2)7+(y- 8)2 +(z+4) =4 (X—l) +(7’?) Hz—9 =2
b (x+2)7+(v-8)"+(z-4) =2
¢ (x=2)"+(y-8)"+(z-9) =2
C =27+ (y48) + (z-4)7 =4
O (x—2) +() 8) (z-4)" =4
18. Find the standard equation of a sphere that has diameter with the end points given below.

(3,-2,4),(7,12,4) con_/._‘r ( 242wty c
2 2 J 2_ V) (

2 5)* 5 4)* =53

@ (-’C )2+(\ )2 ( ) r(dlhf" (?—S’\"' (lz-‘;’L-'—Q-]—'-I’.L

b. (x=5)"+(y=5) +(z-4)"=9 |

¢ (x+5)“+(\ 5)2 +(z-4)2=53 \’214_71_'_02

d. (x 5)2+(\=+5)2 (z+4) =53 . . .

e (=54 (y+5) +(z-9)> =53 &-5)+4-9 +eo-D'= 53

)
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19.  Find the standard equation of the sphere with center at (—2,3,6) and tangent to the yz-plane.

2 2 r‘fdl.‘«f -2

C )9S -9

20. Find the component form of the vector u with the given initial and terminal points.

Initial point: (5,7, 8) -9 — o -7 0 - >

Terminal point: (-2, 10, 10) 2 :) 0 J 0 g

a. u=7i-3j-2k (—7/ >, 7—)

b. u=3i+17j+18k _

c. u=-7i+3j-2K —70 43 2 K
u=-7i+3j+2k

e. u=Ti+3j+2k

21. Given the vector v and its initial point find the terminal point of the vector.

v=(3.2.1). initial point (2.-4.5) X -2 =3 x=5
a. (54.-6) 7'_" -2 y=-2
(5-2.6) z-s5 =1 z2=6
c. (-5.-26)

d. (5.4.6)

e. (-5.4.6)

22. Find the magnitude of the vector given below.

el TE T o)
54 or 7.3485

MOrlo.UUUU \1 25+16+9

a.
b.
© /50 or 70711
d
€.

»JE or 3.4641

~J 56 or 7.4833
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__ 23, Find the unit vector in the direction of u. u <_5/- _ 2/ - /) <_5 > '>
—— — _ )
u={-5-2-1) Jluli

@ = 2 -1
' 30 /30 AJ30
p (=L =L -1
30 T AJ30 A/30
5 2 1

C. T, .
< 30 7 A/30 30>

g (B4 1
30 AJ30 A30

o [Z150 60 30

' 30 T AJ30 A/30

24,

25.

Ve e’ VED

Find a unit vector u in the direction opposite of v = 2

u=(-1//77)(2.8.-3) —l(
u=(1/~/59)(2.8,~3) v

u=(-1/+/59)(2.8.-3)
u=(1/[77)(2.8.-3)
u=(-1/6:/2)(2.8.-3)

<—zJ -, 1>

8.~3).
i)

Find the vector v with the magnitude g and direction of u = (18.— 18, 9).

15 <’f ) \8y) WD

@ s MRy

b v={5-55

¢ v=(3-33) 2727
) - s @ony
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26. Given the vector v lies in the yz-plane, has magnitude 8, and makes an angle of 150° with the positive y-axis
Find the component form of v.

Z
a. )v=(0- J_’j'
O (0 4~/3 4) .y o X
b. v=(4\/§‘0,4> or
c v=<0,—4.\f§,4) “4 > -4

d. v=<—4ﬁ,0,14)

e. v=[0.44/3.24) <OJ “N'?_J L'/> <UJ 1 J—BJ - L’>

27. Suppose the guy wire to a 100-foot tower has a tension of 500 pounds. Using the distances shown in the

figure, write the component form of the vector F representing the tension in the wire. Round numerical
values in your answer to the nearest integer.

stortng 109 z §oo = [Je(rei-10j- wo s

5 soowo = 16500 *
[sds = ¢

~

< =397

ORI
o

>
-~

XXX
TR

X

XA
e

Y,
B

a

\/
I

0
L)

(X
S

Y
N

v
A
AL

F=~ 3,37(70 | —40j— 100 R

b S
A
‘,‘

272§ -156) —3874
i 4
Pplv\" E:

X

a.

F = (302, 186.419)

b. F=(261,145,378)

c. F=(302.186419)
F
F

@ F=(272.-156-389)

e.

= (272.156,389)

10

10
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_ 28 Givenu=(L3)andv={-22)findu-v.

@e-.ﬂ o

b
c.
d.
e

b.
©
d.
c.

Lol

-6
12
-8
-2
20

GO + (3)(2)

-2 +4

29. Givenu=(-4.2). findu- u.

(.—q)z,/_ 2’{ =20

30. Givenu=2i+j—5k and v=1i-7j+2k find (u- v)v.

® o

. (u-
(u-
(u-
(u-

V)V = —15i + 105§ - 30k <(2)(\) +(I)L—“')-|— (-s XLD(l - 7} +2 ")

v)v = -30i - 15j+ 75k
v)v = 5i—35j+ 10k _’S (,’ -7 $2 k\
v)v = 30i + 15j— 75k J

v)v = 15i— 105j + 30k ,_IS,.-HO Sj —30&

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

i |
u=(Llhv=(-1) = ecoS§ _L,",_f__\é———
TRYAL
(@ 63.43°
b. 24.09° 3 \ o
. 26.57° | -
Iy —_— ( J——-) o~ 63,93
e. 84.26° ‘ﬁ’ 10
____ 32 Find the angle between the vectors for u and v.
-t/ 30+ /7—) o
u = 6i+4j, v = 5i+3j coS ~./%
N
a. 48.22°
O 23
c. 87.27°
d. 44.97°
e. 88.64°

11

11
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33. Find the direction cosines of the vector u given below.

u=4i+4j+5k Q y
Cog =

25 s>

.

a. cos(a)=ﬁ,cos(ﬂ)=ﬁ,cos(y)

b, cos(a‘):J;;—?,cos(ﬂ)zjj—?,cos(y)zl; cosf = =
Q) cos(a’):é,cos(ﬂ):é,cos(}’):% cocho S
d. cos(e) = J%,m(ﬁ): J%,cos(}'):% N
e cos(e) = J%,cos(ﬁ)= J;L?,cos(y)

34, Givenu= <9,7> and v = (2,3). find the projection of u onto v.

) g4—2l
a. (27.21) W,:Pro\/\'u = lIV" )V ' <2 3>

Jarq

e. (27.9) = <7-' 3>

_ 35 Givenu= <36,9,0) and v = (5 . 1,—1)4 find the vector component of u orthogonal to v. \a/z_ = Uu- \A/‘

a (116-7) w, =36, 9, op
(

_ UV _ |9<i
[/vuIV -<3{)9/O> m < —()

b. (40.8.-8)

C.
(71.16,-7) =(34,9,0> — ’009

d. (352 ) ¢G40 <S/J_>
30, 6.6)

Om 7> D
=G4, 7. 35,7, -7

=<Kz, 7

12
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36. Suppose a 48000-pound truck is parked on a 10° slope as shown in the figure. Assume the only force to
overcome is that due to gravity. Find the force required to keep the truck from rolling down the hill. Round
your answer to two decimal places.

. FeV
Fragel = oV = Ul <so

I(F”: 48000
o = &0°
48000 cos 80°
= 8335.11

Weight = 48,000 Ib

a. 8354.111b
b. 8.335111b
c. 7,994.111b
d. 8,392.111b
e. 8517.111b

37. Suppose a 48000-pound truck is parked on a 10° slope as shown in the figure. Assume the only force to
overcome is that due to gravity. Find the force perpendicular to the hill. Round your answer to one decimal
place.

-4 §000 cos 10°
Of‘

— 48000 S ingo’

247270 poerds

Weight = 48,000 Ib

a. 47,008.81b

b. 47,426.81b
c. 4732881b

47,2708 b
e. 47,28981b

13
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38. An object is pulled 5 feet horizontally across a floor, using a force of 95 pounds. The direction of the force is
10° above the horizontal. Find the work done. Round your answer to two decimal places.

467.78 ft-lb The work W done by a constant force F as its point of application moves

398.56 ft-1b along the vector E\ is one of the following. \

c. 82.48ftlb 1. W= ” PTOJ.W‘F” ||P4Q\H Projection form 0°
d.  6.96 ft-b L
e. 511.94 ft-1b 2. W=F-.PQ Dot product form 5 (q-s— Cos 'ad)

39. Find the cross product of the unit vector k X i.

i geometric interpretation using

B s\
i

5 the right hand rule

40. Givenv =4i+5j—4k, find v xv.

Si+4i property

c. 4i+5j
d. 4i-5j
e. 80k

41. Givenu=(8.3,3)and v =(2-1.5) find uxv.
a (29.-22.6) P i .
b. (~18.-68.~14) s % 3 | = (IS 43);., [qo_é)J + (—?—6)/(
Ol 54 s (81 34 19k
e. (37.-34-27) <18)’3‘1, —I"’>

d. (-18.3414)
42, Givenu=i+3jand v=-8i+j+k, finduxv.

a. 6i—j+26k ' I,
. ! J \
b. 3i+j+24k °
o) 3i-j+25k = (3-20)1 '“(’ o))+ (1-"29)k
T 4i+:|!t25k I 3 O ( ) , ] 3
e. 3i-j-25k _g | | 3t ~) + 25k
14

14
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43. Find a unit vector that is orthogonal to both u = {—16,—12,8) and v = {20,—24,—4). u X V

< 5 2 13 > ”uxv”

7/22 7722 722 .’ ) K

<_3j§’_3j5’_3«lf32_2> 16 12§ | = (49-}!99{—(44-;“%+(39q+2‘@/‘
20 -24 -

<3jz73j£3%> ) <2‘—‘O, -?%, élq>—7uxv

5 2 13 -

<7J§’ ; 23’37@) ZHD?’*(—%)QJ—@Z‘bz’"?“uval

5 |

<3«/5'3~f5‘3«f5>

44, Find the area of the parallelogram that has the given vectors u = jand v = 2j+k as adjacent sides.

a. 2 L..k

Lo uxv=[oho| =1L 0, 0)  dell=
@D 1 o2t

e. 3

45. Find the area of a parallelogram that has the given vectors as adjacent sides. Round your answer to two
decimal places. Y
) k

u= (795, v={2-235 uxv=|_-79 s|= <S$/ =253 2>

-2-2'5
a. [9,348 or 96.69
b. /4,676 or 68.38
© 4674 0r68.37
d. 49,701 or98.49 “ux v ” = ‘rS‘S' rC25) rt = J‘\‘67‘9
e. /9,349 or 96.69

46. Find the area of the parallelogram with the vertices A = (3,1,0), B=(4,3,1),C = (6,4,4), and D= (5,2,3).
Round your answer to two decimal places. ~ - <‘ 2 1 >

D
. 35.00 —=
b 3.00 AOQ = <Z,',’>>
592 . .
d. 7.00 x b - 19
e. 265 B AxD- | 2 <5 -1,
A 2\

15 UA"B” NSy DX % EJ
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47. Find the area of the triangle with the vertices A = (0,0,0), B= (3, 1,2),and C = (1, 1,2). Round your
answer to two decimal places. half the area of a parallelogram - Z' “wwll
a. 20.00 - t 1 k
bosoo  YXVE 130 5 1<01’°‘,27
c. 6.00
@ 2.24 "z

1
=4 D luxv| =} oty 3 e

48. A child applies the brakes on a bicycle by applying a downward force of 25 pounds on the pedal when the
crank makes a 60° angle with the horizontal (see figure). The crank is 6 inches in length. Find the torque at P.
Round your answer to two decimal places.

To’?ke :II p@ x ‘F”
F = - 25k

PR = ;{(cos 60y + s/‘néoak)

re,
= q J + 9 k
— Tk
J L) L)
XF— Y s
PAXF=lol 0 |=-22/40)+0k
“ 9 4
0 O -29
torque = 7 = rFsin@
. 12.50 ft-Ib A e o
6.25 ft-1b 3 of the force
c.  75.00 ft-Ib 1 Leverarm=
d. 10.83 fi-Ib yorsing oo
e. 21.65ft-Ib Applied
- f
49. Find the triple scalar product (uxv) - w 0 ™ Radius from axis oee
tga::ua:g :fom . of rotation to point F
u=(-6.7.4). v=(-6.3.-2). w=3.-3.6) theaxsof (@ of application of
rotation. Axis of ¢ force.
rotation
a. —46 R N
b. 46 [} 3 k
O m
d 178 -6 7 Y
e. 348

= 7y

16
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50. Use the triple scalar product to find the volume of the parallelepiped having adjacent edges given by the

vectors \/:lu' V"‘wl
u={-4.9.5), v={3.5-1), w={8.-8.7)

220 -1 95

® o8 3 8\ = (27‘[—‘1) —(29X 1) +(e4X 3)=-6 57
3.. 516 8 §7
e. 34

51. Find the volume of the parallelepiped with the following vertices.
(0.0,0).(5.0.0).(0.9.3).(5.9.3).(2.0.4).(7.0.4). (2.9.7).(7.9.7)

@180 500

167 [oqsz] = (36XS)-C6X0)+(18X 0)

60
204
2

L = L

52. Find a set of parametric equations of the line through the point (—7,5,4) parallel to the vector v = (8,5,2).

a. x=-T+8sy=-5+55,2=4+2 X= -7 F8S

b. x=-7-8s5,z=5+3s,y=—4+8s

c. x=-T7-8s,y=5+3s5,2=4+8s Y — S /— 5 S

d x=-T7-8s5,y=5+5s,2=4-2

x==T+8s,y=5+55,z2=4+2s - 4428

53. Find a set of symmetric equations of the line through the point (8,5.3] parallel to the vector v = (2,4,4).

a x-8 z-5 y-3 L"_g: 7’——-5__ Z-3

o3 4T T 2 Yy - n

x-8 y-5 z-3
2 4 4

2 4 4
x—8 y—-5 -3

d 3 4 =7
r—8 y+5 -3

& T T4 Ty

17

17
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54. Find the set of parametric equations of the line through the point (—3,6,3) that is parallel to the line

x=-8+5t, y=-3+8t,and z =4+ 4.
a, b c>=.8,4%
a. x=-3-5,y=6+8,z=3-4
b. x=-3-8,z=6-31,y=3+4 X = -3 &8st
D) sy 6ot y= & 418¢
e. x=-3-8,y=6-3t,z=3+4 2z - 3 + 4 €

55. Find a set of parametric equations of the line through the points (7,8,3) and (1,—7,—6).

—_—
a. x=7-2t,y=8+5,z=3-3t - 6 15 ¢
b. x=7+7y=8+4t,z=3+8t FaQ = < /b’ )
c. x=T4+2t,y==8+5t,z=3+3t a =
d. x=T7+7t,z=8+41,y=3+8¢
’ =7 +< ¢ - &+/5 -3+
equivalent @) x=7-6,y=8-152=3-% X <t, Y- ¢ L, 23194
56. Find a set of symmetric equations of the line through the points (8,6,3) and (O,— 1,— 1).
r Q

x-8 y=6 -3 — = "/) __<‘ L <>

8§ ~ 7 ~ 1 ’o& < /7/ - - 2
b x-8 y—6 -3
- 3 2 S x-8& y_& z _3

x_S,‘?+6,Z-_3 r =
¢ T8 TTT T4 7 4
d x+8 y+6 -3
' 8 7 4

x-8 z-6_y-3
¢ T3 T TS

57. Find a set of parametric equations of the line that passes through the point (—2,5,— I) and is parallel to the

xy-plane and yz-plane.

@ Xx=2y=5+6z=—1

x==241y=5z7=-1+1

c. x==-2,y=5tz=-1
d x=-2t,y=52z=—1
e. x=-2+ty=5+tz=-1+¢

18

z
1 > O/\/D?
| ébc

\

-1 dot

18
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Name: ID: A

58. Determine whether the lines given below intersect, and, if so, find the point of intersection.

—6+42t = 4+25

x=—06+21t, y=9+4t, z=—13+31

x=4+2s, y=25+2s, 7=2+3s “YFUE 29 g
a.  The lines intersect at (—4 24,—4). ~1S — L“L Zz -2\
b. The lines are parallel. _2t =6 X =0
¢. The lines intersect at (3,24,—7). £ =5
. Y Z-21
The lines intersect at (0,21,—4). s - -2
e. The lines are not parallel but do not intersect. Zz == L’

59. Determine whether the lines given below intersect, and, if so, find the point of intersection.

-1_y-2 z+8 . _
e X-J4St Y= 2t7<€ 2= Qist
r=3 x5S x =348  y-is 0 2- s-2¢
2474 - -
a. The lines are parallel. +9 IS& :_{T 28
b. The lines intersect at (2,6,—33). — Y '/'ZS‘
¢. The lines intersect at (7,11,—3). ’O +24 210

,,?.? The lines intersect at (6,9,_ 1)‘

e. The lines are not parallel but do not intersect.

+:-0
$S=2

60. Find an equation of a plane passing through the given point and perpendicular to the given vector.

The plane containing the point (x, y,, z;) and having normal vector

Point: (3,7 1,— 3) Vector: v = (6,5,4) n = {a.b.c)

can be represented by the standard form of the equation of a plane
6x—5y+4z-1=0
b +5y—4z4+1=0 alx —x) + by —y) +clz—2z)=0.

b.
C? 6x+5y+dz—1=0 §(<-)rs(ve)s q(Zﬂ):O

6x+5y+4z+1=0
6x+5y+4z-3=0 gx-"'5'7 +q2Z2-1=0

61. Find an equation of a plane passing through the following three points.

A 4] Ac we need o
(1.2,-2), (-4.2.5), (3.45) <—-S, °, 7> <2/, 2,79 normal vector

14x +49y + 10z + 104 = 0 3 3
14x—49y + 10z~ 104 = 0 R IERGL RS ~10%
2 7

o e
- o

—14x—49y + 10z + 104 =0 s
@ 14x —49y — 10z + 104 =0 2

14x —49y + 10z + 104 =0 ~ly (x —3) 44 ‘I(Y—.‘) —10 (2'- g’) =0
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let v be the vector from (-1, -1, -7) to

(2, 3, 40) v = 3i +4j +47k
Name: ID: A

let n be a vector normal to the plane
3x+y+5z+=0

62. Find an equation of a plane passing through the points
because v and n both lie in plane P,
(2.3.40), (-1.-1.-7) the normal vector to P is v x n
and perpendicular to the plane v Xxn: / J k

3x+y+5z+8=0. 3 S

a. 3x-ldy+z=—4 "27("”)"‘26(7’“)"7(2*7):o
b. 3x-14y+2:-4=0 x+1) _ 4 NYE+)z=o

© 3x—l4y+z-4=0 ( ) CI(’H) G )

d 3x-ldy+2z=-4 3X+3-14y /44 z ¢7 =0

e. Ix—ldy+z= 3Xx -1dy 2= 4

63. Determine whether the following planes are parallel, orthogonal, or neither. If they are neither parallel nor
orthogonal, find the angle of intersection.

"‘2/"31/5> [n, « n,| :0 o 5: 900

~2x-3ly+52+3=0 h,
cos O = —m
Seky+se=d4=0 N, a0 ) [ENIEN

The planes are neither parallel nor orthogonal, the angle of intersection is 15°.
The planes are parallel.

The planes are neither parallel nor orthogonal, the angle of intersection is 30°,
The planes are orthogonal.

® -

64. Find the distance between the point (2,7 2,— 3) and the plane 2x — 3y +4z =8.

The distance between a plane and a point Q (not in the plane) is

I
ﬁa
o)

N Pg\'
D = proj,pg) = 5 -
-10
b. E where P is a point in the plane and n is normal to the plane.
={2,-2, 4 =) -
O =KD Rl Le] e
& = (2,-2,-3) 1l V22 =t
20
d.. [
Jo P =(4,0 0)
20 A — -2 -
© T Pa’—<~21 2/ 3>

20

20
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Name: ID: A
D— lax, + by, + ¢z, + d|
65, Find the distance between the planes given below. \/m
4x—4y+5:-104=0 <@= = = = p» point Q on the plane (26, 0, 0)
20x 20y +25; - 100 =0 = = = = P> (o, L, C) = (20 » —20, 25>
=8 ,ZD ( z{)+[—2z>)(o)+ 25 X°) —lool 8¢l
a. ,\/E D:_ ( - —
84 N (EXTE I Js7
57 orjust extend the concept from #64
% by finding a point from the first plane
C. -7
'\/; The distance between a plane and a point ¢ (not in the plane) is
- 720 g
-168 D = ||proj,PO| = 1PQ - n| z r —
T [n Jior 7
where P is a point in the plane and n is normal to the plane.
168
© 5 a:(zg,ojo) [ (s‘,oo) n=20,-20, 2;)
____ 66. Find the distance between the point ( 1,1, l] and the line given by the set of parametric equations
x=1-3y=3+¢tz7=—t. —
p=WrPaxul s s Q=@
a 5+22/11 Null
b 3 +o p,’hJ «® bol"\f or +l'e l;ﬂe, ’37'_ t:a
P = (’/ 3, 0)
. 34110711
> ° so Fa=(-1 ,1-3,1-0)=<0,2,1)
d 4 R o .
1 PaA X u = 'Jk‘;<l,-%_e):/‘1% ? ?
e. o -2 ’
-3 1 -1 {lT s ¢
67, Identify the following quadric surface.

2
Y

Hyperbolic Paraboloid

a. hyperboloid of one sheet ’ 2
b. elliptic cone . — y X
c. elliptic paraboloid - b2 a?
hyperboloid of two sheets
é hyperbolic paraboloid

21

21
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Name: ID: A

68. Identify the following quadric surface.

2oy 2 Elliptic Cone
3t 2P 2
S+—=—-—-5=0
- a b ?
@ Elliptic cone
. Hyperboloid of two sheets
c. Elliptic paraboloid
d. ellipsoid
e. Hyperboloid of one sheet

69. Find an equation for the surface of revolution generated by revolving the curve xz =3 in the xz-plane about
the z-axis.

9 1. Revolved about the x-axis: y2 + z2 = [r(x)]?
a  y +z =2 2. Revolved about the y-axis: 12 + 72 = [r(y)]

3. Revolved about the z-axis: x* + y* = [r(2)]?

2, 2.9
O e
<

70. Given the equation of a surface of revolution X477 - 3y =0, find the equation of its generating curve in the
yz-plane rotating about the y-axis.

1. Revolved about the x-axis: y2 + 72 = [r(x)]?
@ x=af3y orz=4/3y 2. Revolved about the y-axis: x2 + z2 = [r(y)]?

3. Revolved about the z-axis: x* + y> = [r(z)]?

2
c. xXP+4z7=a[3y XQ-‘l’ Zz: 37/

d. x=%orz=9z" ‘—-/?/, = JTV
So x:m or Z:J?;

22
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Name: ID: A

71. Convert the following point from cylindrical coordinates to rectangular coordinates.

T
(+£2) (r, 0, 2) Frreeso = dx5 =

7/;,-51.,,6 p ‘/f('hg :Zﬁ
[4 4a[3, 2] g=z = 72
b (8.83.2)
e (2V3.22)
@ (2243.2)
e (443,42
72, Convert the following point from rectangular coordinates to cylindrical coordinates. Give any angles in
radians.
(-45) = (X,5,2)  teesE R
-{ an @ = |
a. 4«5,%”.5} - (—H)l,téwy‘
—
8- B oor g
b. 8«/5.57”,5} “ 4 v
Sz Q”:"’) Is 1w 2=
O [+
d-at 3
St ?M
d. 4,T,5
€o 0’:005“ 5T
5T H
e. 47,5]

23
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Name:

73. Find an equation in cylindrical coordinates for the equation given in rectangular coordinates.

, 2 2
' X+ = Zt2
4 ]

74. Find an equation in cylindrical coordinates for the equation given in rectangular coordinates.

2z 2
9x? +9y? =8 X +y = /8.,‘
1
a r2=gsin6 g
rt* — Ycose
b r:§sm9 7
9
r = §-CO.S‘Q
c r:ﬁcoe_lﬂ q
9
8
@r—acose
e r=%cos9
24

ID:

24
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Name:

75.

76.

Find an equation in rectangular coordinates for the equation given in cylindrical coordinates.

r=6sin8 r'l: 6 fS'/.V)ﬁ
.r2+y2=6y

b. x? +y° =6x

7(2+72: (\/

Find an equation in rectangular coordinates for the equation given in cylindrical coordinates.

r=4z

r*— g z°

2
942+>/l: 16z

25

ID:

25



11-PT solutions

Name:

77. Find an equation in rectangular coordinates for the equation given in cylindrical coordinates.

2
r

a.

e.

2

+z" =4

xX+y+z=2

X7 +y2+z2 =2

L
<y 2t

H

78. Convert the point (—7,7«/5, I4)fr0m rectangular coordinates to spherical coordinates.

a.

14»\/_7[ 2%

43
2T T
28 2,3,4

l4*\f_2ﬁ g

a3a

282, % X

473

T T
14 2,3,4]

pz =24 },2

¢ =142

>

_ ——

16,0 ="=%

21T'
Q= ==L

26

72

tan 8 =

= |‘<

ID: A

¢ = arccos ——————
x2 + y2 + 22

p = EN AN ()P = 392

¢5 —arcCos (J<7)2+(7r)‘

—

@ ‘09

= 5

(3
/932

_r
7

26
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Name:

ID: A

79. Convert the point from spherical coordinates to rectangular coordinates.

2x Sw
i

9 943 943
L 13T T2
b [9943 943

44 2

AN
4 4 2
9 943 943

¢ 474 2

x=psin¢gcosf, y=psingsinf, z=pcos¢

x =9 sin S cos 2T 2 1(4Y- - ’i

q gin 2"

5' ein Z/‘_’f 7( )(J' _i'ig
- 9(E) = I

~
W\

9505‘

-1 7

'—f, Lf/ 2

N
V)

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

y=4

p=4cos pcos &
P =4sec psec @
p=4sin@siné
P =4sec Ppcsc §
@p 4cscpesc &

a6 T

7: p.g/.n¢5'/'h@
Y zZPsmps’no

P - H4Cschcsce

27

27
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Name: ID: A
81. Find an equation in spherical coordinates for the equation given in rectangular coordinates.
x4yl -4z’ =3 x=psingcosf, y=psingsinl, z=pcos
@ pt= 2 : 2 r ¢ y Z z 2 2 ’2 2 2
[sin ¢—4cos ¢>} SI’I;D oS fr SIh@s /md "“//o cos@P =3
b p= 3 (S'/’l¢cas9+$/"¢3‘/ne — 4 eos 4)
(sinzt? 74c0529
. e 3 f(mhd)(/é/lf;"/@} ~“dcos ¢)
(sinzqzﬁ —4cos? B
3 F — Y
d p’= S0 - 4coe
[c052g15 —4si112¢] S ‘p o @
__ 3
e pP==47
82. Find an equation in rectangular coordinates for the equation given in spherical coordinates. Express the

coefficients to two decimal places.

A

T tan O

b, x=0.20y 6 =~ x
c. y=503x
d. z=020x c20 - ¥
e. y=0.20z =
28

28
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Name:

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

p=-Tcsc psechd —7 = P Sin ¢COS e
a y=-7
- /=
@x:
d z=-7
(S Yz_l
y=-3

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

(7,%!5?”] r2=pisin¢, 0=60, z=pcos¢
F oY _ :
A [T ER) - Jaald) -
C2Frie
.
gy
b Zzﬁ] :
2742 _ ﬁ 73
= 7COS -
z $)=- 2"
c 7£—_7ﬁ]
472
P RRERE
' 2 a2
. —7ﬁ£l]
' 2 42
29

ID:
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Multivariable Calculus Chapter 11 Practice Test
Answer Section

MULTIPLE CHOICE

e AR Sl

— e e e e e e e
Lok W~ O

L)L W W R NN RN
UNE O W o R WD~

34,
35.
36.
37.
38.
39.

[}
=
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84,

FOFrrFOOoOEgrp0@wQArEmepomAOT 0NN rErroggEOnewAoO0oo@mnn®

ID:
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