Math 251: Week-in-Review, Week 1 Monday, August 29, 2022

12.1— 3D SPACE

Review

(a) The xyz axes should satisfy the r\i/q lfé LLMWL rule.

(b) InR3, the zz-coordinate plane is the plane containing the = and z axes. How can this plane be
written in terms of an equation?

y=0

(c) To find a sphere, you need its center and radius. If (c1, cg, c3) is the center and the radius is r,
what is the standard formula for the equation of a sphere?

(X’C/)LJF (7—CL>L+ (%/CSV - r

Z

(d) What is the distance between the points (z1,y1, z1) and (x2, y2, 22)?

(%l_x7->z ""(\‘71—\77—>L—(‘ ( '271‘?:1)1

Exercise 1

Find an equation for the sphere with center at (2, 1, —3) that just touches the plane y = 5.

C@y{f’éwm@ on y:/ aund \)(,cgf ‘/‘U(/L&év&ﬁ 7:5 = V-:L7L'

(X‘ZBZ%@—DLJ%%HY: 4
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Math 251: Week-in-Review, Week 1 Monday, August 29, 2022

Exercise 2

Let S be the sphere given by the equation 2% — 2z + y? + 8y + 22 + 62 = 10. Find an equation for the
sphere centered at (3, 2, 6) that just barely touches S.

-Qx+%+7 +?7 r btz +bze+9 =10t1+[6+1

(% — " *(y+@ +(%+ﬁ"jé =6

ils'htmca between The cewLemg L +H o S/dsz@j ¢

(3-N*<(z2- ")+ (¢-3"
Leve ngé Lwc madiws 5.

_ILL,& olber 5/0
(x> +(y-2) +(2-8 " =5"
Exercise 3 /

C;I/\L(L Ce»fl‘t’vol T
(o, 1).

f l P T .Lﬁ_vx

(a) Plot (y —1)2 +2%2 =1inR2

(b) Plot (z —1)2 + 2% = 1inR3, AT

/ cylivde,
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Math 251: Week-in-Review, Week 1 Monday, August 29, 2022

Exercise 4
In words, state what the following regions represent in R3.

(@) 22 +y?>+22<landz>0.

L{,ﬂoﬁv‘ wal?ﬂ mA ‘Hw/ wuhé Lau Cem#ﬁveﬂ— 414' ‘H»e a\i]fn

b) (x—4)2+ (2 +2?2=T.

/ /JINACV WITLLL y—zpavu—S J— 7%4& 5 /Lnl‘/hr/~ j

in the j“éQ”’e'"("‘OV". The Civeular slices ave Ce,»;kw,z -6-(9)7 \)
© (x—4)?+(2+2)*=7andy = 4. b

C/';\»(/Lb in Flo flmw j:ﬁf 1,/;{“{\ radivs J== ad
C@n‘{*ﬁrtyt 4,‘& (4)%)-—2)_

Exercise 5

Let R be the region in R? defined by 1 < (z — 1)? + (y + 2)* + 2% < 9. Let P be a plane. What are the
possible shapes of RN P (R intersected with P)?

¢ (/Ze.) HV.&/ M:/H et zdwfaﬁ)

2. 2 siyle poit (i He ploe 15 tenpedt £, 44,
0%+6V 5“1,#1.&’/ 01£ /a>

3, /A #//aﬂ In C;wc[& (7% 7LLL¢ f(mw, Cuts +L/(,D‘uj‘~
‘}’L& 014‘[-6"‘ éu.mﬁa—(-{,) Zwﬂf‘ ha'é" %ZLV‘IJL‘L/[L 7%,& Janer 5‘-“’:&%>

4. a %:‘Z/wﬁ V”j @ (hﬁ He ;o[azw cuts How
“7’[.,6 Uu‘[‘ar ﬂwi %‘L@ Wwwelr  Swun~téces.
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12.2 —VECTORS

Review

(a) Avectorhasa é{itf(&éi”w and a Maju?éué{/@

(b) If v = (v, v2,v3), then the length of v is

P 2 2z

(c) A unit vector is a vector with /&u\/q ‘LLLL /

(d) i=( | , O , (J ) is the unit vector in the z-direction.

j={ 0 , ( ,_(2 ) is the unit vector in the y-direction.

k= O, ( 2 , [ ) is the unit vector in the z-direction.

Exercise 6

19
An airplari@Currently (with respect to the ground) flying 200mph west, 100mph north, and 30mph up.

(a) How fast is the airplane going (with respect to the ground)?

TLL& Syf,atQ 4 ‘(”L@ (&144‘11 0‘% 71’Le, Ve(aci{y Vca'l[‘ér.'

J

o0 oo + 3¢ = J50900 Mrl\,

(b) Assuming the airplane is oriented in its direction of travel, at what angle is the nose pointed up?

20

00 ? e
yzo O =5mn (_50?0__@
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Exercise 7
Let A = (5,2,7) and B = (—2,7,—3). Find the unit vector that points in the direction from A to B.

)Ci‘fﬁ ~/"“N£ Qome vedor ’}_Lafé Faiw’bs f/f‘powl A 4o B
>
_(‘2259;_27—3—7> = (‘ 7, 53—/0)
/\/DM/ ’lLerh_ v 7!4‘!’0 o u.uié ve cteor X}uiu&iyé

ﬁﬁ‘:ﬁ" J7 g

] —’7_ 5 — (o
/7( ( EX D) )ﬁ

VL.

12.3 = THE DOT PRODUCT

Review
(@) The dot product of a = (a1, az,as) and b = (b, bo, b3) is

- =
A‘b :ﬂ-qbl_f-dlél -E-a':!’b} -

which is also equal to
/_j &
K >

’f”)?)aose >

(b) Two vectors are perpendicular (or orthogonal) if the angle between them is 7/2 (i.e., 90°).

(c) Which vectors is the zero vector 0 orthogonal to?
-

0 g rewranbc,uLw ‘IL0 4“ Vﬁ&z‘oro’,

(d) Two vectors are orthogonal if and only if their dot product is O .
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Exercise 8

Let v = ai + 3j. For which values of a is v orthogonal to (1, 2, 5)?
— — _
Ve<,2,55= au+b =0 S| 2=

Exercise 9

Suppose |a] = 3 and |b| = 2.
(a) Ifa-b = 6, what do we know about the orientations of a and b?

é: Z .—Q — “2/ “?( co5 8B ::écob@

_a
=) ces &= =) D=0 = 2 aud b dr&foﬂv’{‘?ym
’H\/& S 4 e iireffiav\,

(b) Ifa-b = —6, what do we know about the orientations of a and b?

_,é — Z.? = )17(/[7/C059 = 6 cos B

,—5
’/_—L> Lol g _:’{ :> 9 = 77— _:7 Z wa'é a_n~a /balVlﬂgn-y e
0//051’14@ Aimeztrons

Exercise 10
Find the angle between the lines x 4+ 2y = 7and 5x — y = 2.

/): N 7:——;5-1—*2? y:SX’Z
&
VA Z=<t 2.0 212105 st
° = cos§
| f\‘D\ T / L =<1],5>
- 5long <, ) L1 (NS) = (g [ire st coso

2
-3 :\‘ 130 Co$é)
- )
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