MATH 1F03 - ASSIGNMENT 12
Sections 12.4 and 12.5

1. Find the cross product & x T and verify that it is orthogonal to both @ and 7.

(0) @ =<4,3,-2>, 5 =<2,—1.1>

xb = <14,-8,-lo7

e |
A=(3)) ~(=-2)=1) = §

f,lig‘ g = (=D = -8
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2.(a.)If7ﬁi—21(and?—j+k,ﬁnd?x_b).
A

XL‘) QL J+b.
wi "”0‘“

kf A= (YY) = (=) = 2
2Rl yEea - = -
1G8 2 =D~ (o))~ |
o i

i, &.,,.‘ﬂ_ l.m

(b) Sketch ¢, _b>, and @ x T as vectors starting at the origin,
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eef--—'""" ' 7k
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3. Find | & x ?| and determine whether @ x 8 is divected into the page or out of the page.

N R T IS - o S
450 = (5)(4) St H5°
Ibj=4 - 20

L ya'
Txm‘j pUW f‘i’@’ Ao pogt .
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:(8.)(;)34/;"'006 léG i
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4. question 16 on page 821 in your textbook —%Mg,

(a) (@xT1=(3)(2Q) 3um 90° =0

— 3
b aAxb=dd,e >
@‘]97 ~o
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5. Tind the vector using properties of eross products,
(a) k x {i —2))

=hxl-2(hx)

=) -2(4

AA

= AL+

(b) {i+§) x (i-])
A
= th-f/tx(—j\)-.#j\x/tﬂtj\x[,j\)
-—g _ (A /\) A A ~ A A
Lx3)+ TxL "'(jXJ)

NN

N A =7
= —h -k &
A

= =2k
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6. Find two unit vectors orthogonal to both j — k and i } j.

'f\__A A A A /\/\ A
Cj h)x(HJ) ’\ifj;-wtj\xj '-\l@g\_{,wlo, A

:.'__/E V:B; :_3\ :,-L
A
A A A :}t-‘?-h
lL'J = () * 4 (- ’J?
A ~ AN
. u: ' (?‘_A‘h) - j A i Fay l
. J =L~ A= - 2=k
|30 3 .[},"J /3"

7. Find the area of the parallelogram with vertices A(1,0,2), B(3,3,3), C(7,5,8), and
D(5,2,7).
g

A
Z nm*lﬁgx@'

D C

Ez :<3_l) 35_0!’ 3-27 =< R; 3; | 7
ﬁhg:(gﬁ‘);?-o)7“-97 ‘_"<Lh 3157
- D
MD_ = d13,-6,~8
2 Xq Y =(0) = (D) = —,
30X, 2=(D) (3= -8
%

L NE RN rvar:) E A ETRLION Y
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8. Consider the line y = 1.5z + 2.

(a} Find a vector equation, parametric equations, and symmetric equations for the Line.

m= _éﬂ_-:i,§=§ - 4?-;:(&,37 .
a (o weclin peatled o A vector
- wowld alog wotk

Lot [, =<027.

1eclol ,e%“'f = <0,a7 4 $<3,3>, SER
pMWbLC %US: =328, Y=”?+53

symmelue Lg¥s . 4 _ Y=q
* 3

(b) Does the line y = 1.5x + 2 intersect the line = 1 + ¢,y = 6 — 6¢7 T so, find the poing
of intersection.

set cootolu atus oj 2ot deng _ﬂ%«aaﬂ +Sobve syatvm gf ,egﬂf\s‘:
2s=1+t © s 522 ke @1

A+ 33=b-6tE a+5'@g)%_(p{ = £=Jg
O+@: ias=bL+Gt L

A+ 35=0 -6+ skt S 5"—-324/;4/'0 Mx/;vpa&(a)
2+15s=12 ot =% ks b am pack (b) to git
g"%:%"‘g‘} S p ot ajmﬂd&mf

(454)

(¢) Sketch the lines y = 1.5z + 2 and r =1 + Ly = G —_Gi

L=0 =2 'kfl
. /’ , Y=
AVezw oy el =2
ATCE 2o
A 7K
y=5n+2 \
g
et
o o
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9. Find a vector equation, parametric equations, and symmetric equations for each line.

(a) The line through the point (6,—5,2) and parallel to the line v = —1 + 2t, y =6 — 31,
=349 i 2

L Fe<b,~5,27 4+542,-3,97 , selR
K=l+2dS, y=-5-3g, 2=2+9s

b _ Y45 . 2-2
2 -3 9

4;”31=< 2,-397

) 1
(b) The line through the point (—6,2,3) and parallel to the line 5T =

Z

y=z+1

Lol —

Lt Wede6,2,3>44423,17 , +ElR
K=-b+2t, 4y =2+3t, 2 =3+¢

/xHa siL__iZ'-”

=1
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(¢) The line through the point (1,0, 6) and perpendicular to the plane &+ 3y + 5 = 5

L v y/ =

4 m N @

o @ o = N e L, Bk
_ Smed vecty et Lo

A= L3 S ’;f'_—q,o,&,7+—l;<l,5i:7,£elR
X':(-l—'t)tf:g":;"zze""L
M_[ -'.:‘—l'%—=%"‘(f2

P} P1
(d) The line through the points (4,3, —1) and (5,—1,0)

A = Pf, = <54,~-8,0~-D7 =<1,~4,17 [U‘L r—Dj WW.)
(Ul 4‘5.«*ho‘7)
/\_J\__—-\‘
=<4, 347 + LY, 17, HelR

=44+t ,;, y=3-4t, 2=-1+¢

=

a4 = \_{ff = Z+|
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10. Find an equation of the plane.

(a) The plane through the point (2,0,1) and perpendicular to the line # — 3t, y=2—t,z=
344

1

snu /), b = <347

3n-y+Hz+D=0 |
&w-wmdwmﬁgq,mﬁddmp@Mﬂww
ard Sotve jou D
3(2) ~04+H4N+D =0 = D=~[0
g W‘”‘?Mw

Fx-y+42—10=0

(b) The plane through the point (3, —2,8) and parallel to the plane z = z +y
-

i _ _ —
Vg, T,/ W= A0t Ay 56 At T = <1y 1,17,
ba ™ b=0
W= U7 Sl A pm;,,,j on T, o Jotuve J D:

3+(-2)-8+D =0 = D= 7
SO K+Ay=-2+7=0



| . —
2{/?/ | ! 5/)(+Q\1+-Z+D:O
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(c) The plane thal contains the line @ = 1+ ¢,y = 2 — ¢,# = 4 — 3¢ and is parallel to the
plane Sz + 2y +z=1

- v
W iy, = A M, so M m=<5.2,75

S WPWCMMC+MTT,),M o Sotre t,/mD,’
—‘%A:l g(l)‘*‘i(&)-’-‘-f-}-DrO =7D:.:-_..,i3
M, =<5,3,17

T, @ 5X+y+2 —13=0

A 8 c
d) The plane through the points (3,0, 1), (—~2,-2,3), and (7,1, —4)
2 o
f —>
BXAC o AB =(~a-3,-2-0,3-(-)7 =<-5,=2,47
AC =< 7-3,) -0,-4~(~-07 =<H,1,-37
Yy
& uj' /YL:QBXA‘C’<‘Q[|:37
etz ;
F‘j U= (a-3) =) = 2

Ty (53 = |
2 20— "3
——=3

- T Ax+y+32+D=0 |
w-wpwmwh goixv-ea(ﬂzbf
AZ) +0 +3(~=) D =0 = D= =3

6T Ax+y+32-3=0

10
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(e) The plane that passes through the point (6, —1, 3) and contains the line with symmetric
. x z
equations 3= y+4=

P}

,p 7
-{&\/ WL@ '(;- arel PP MMWW"’
P

> 41“)(!0(‘? WWMIQMMOL{CLL{W foilw/g,ﬂaw@

q

Lt Z2=<¢ 531,27

0 ﬁ? (~3.3 37
_ =(~3,3,37 = ~3< 1,1,
po't/;l;f on bwg 1 (o,74,0) gj(%.,’ ’i SHI

I 3 A=) o
; 3 A=Y 3~ )(3)

3 o Y =(ale)-(3A3) - 3

, 3 2 =(33)~ () =3
e

Lt W = L, ~h=\7 (cn 4-3,3,'3“7)
A~y -2+D=0
b=(-1)-(3)+D=0 =D~

AT xe- L/ Zz-4 =0
(f} The plane that passes through the points (0,—2,5) and (— 1 3 1) and is perpendicular
to the plane 2z = bz + 4y

P, pa
) —
iT, ‘oapd :{4«-0’;3-—(-‘,1),%5‘7 =<“25_{'L’7
.—-% —-% » -
My /T, amd BB ITT, so
-3 — i —
T Sx 4y —22=0 My % P:Pg b T )
._%_—_ -
M= <6427 7 x PP = 46,223,297

ﬁ& 2 = ()=4) =(2)(E) =~
Ty =) ~G5)y) = 2R
q>5’b z = (sN5) —(4)(-1)~ 29

SO, L X4 AAy + 292 +D =0
~6l0) +23(-D+A9(5) +D =0 = D = ~10f

N —e X 23y + a9z — 101 =0
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11. Determine whether the planes are parallel, perpendicular, or neither. If neither, find
the angle between them. (Round to one decimal place.)

(@)mia+dy—3z=1,m:-3z+6y+Tz=0

A=<, i-37 W e<-3,6,77 ==341,-3,7F 7
W#h/&? I some b = mct pacalte!

"T M, = (D63) +()le) +(~3)(7) 7 =3 +a4 =al =0 ﬂﬂf_b-,,,z

(s
s _L ,

() my: 9z — By 4+ 62 =2, m : 2y = 6a + 4z N
My =49,73,65=343,-1,27 M,=4b~3,47=4<3,~1,37

_',,73;:_35:@ #J/’"’T,’//Zfz and o 11, /] T,

(ym:iz—y+3z=1m:3z+ty—2z=2

R=<,~1,37 A =43,1,47 ARENE J_" s
m,r#km jo some h——)W aw mot pat
/;l? "ﬂ’b -(n)(5)+(-u)la) (=) =~ = plaso e met b

o m,um) ok qi'a

() m b +2y+32=2, mp:y=4x — 6z
A =<5,2,37 A =<4, -1, 6?7
- - —3
M ,w mot pazut{/(u"f fo M,

)y"f; 472 = (GHA)+ () + (3) ) =0 =3 /1_1?_13_,47:

LT, LT,
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12. Determine whether each statement is true or false. Explain vour reasonmg.
(a) @ x @ = T for any vector & =< dai,as, a3 >

TRUE.

[ox T =13Na sm0* =0 = AT =0

(b) The line through (—2,4,0) and (i, 1,1) is perpendicular to the line through{2,3,4) and
(3,—1,-8).

—
Ay = L==2),1 -4,1-07 =< 3,=3,17
vl =< 3o -1-3,~§—47 =<1,-4,~137

47?6?; = () +(=-3D4)+ () (~12) =3 #0

L FALSE

(c) The vector < 3,—1,2 > is parallel to the plane 6x — 2y 4 42 = 1.
—

> T M =<lom2,47

T F <3-4ha7 0 Lo,=2,H Yy = (3)(C) +(—)-=2)+ (2)Y) =q8 =£0
v
= S FALSE

l§ A~ )T fum 2 =0

i3
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13. Multiple choice. Clearly circle the one correct answer.

(&) Which of the following are possible to calculate?

(jl)ﬁx@’-“a‘)x (jﬂ)??.(zi)/ My @ x (T x2) v’

yealet 1ecton rvectn
(A) none (B) I only (C) I only (D) 1 only
(E} I and 11 (F) I and TIT @H and TII (H) all three

(b) Which of the following is/are true?

(I)If?-?:(), then @ =T or b = 0. %
(MHFZxD =0,then @ =10 or § = TX
(III)If?-?=0and??><?:ﬁ,then?zﬁor?:ﬁ./

B = (A cw® - 1 Qb =0, Hun it 1710, (8]0, ¢ 0~

[2xB | =@l sme.. I4&x b =0 (amd s0 [AxBl=0) | thuw 20t
1l =0, 1B=0 o1 ©=0°x 180°

4 & B=0 AP AT =T, tew O1X]=0 o @ [B]=0

i (3) @ =0 AND 3mB=0 = =90 pup G-0'a Igee

S (2 ofamw@m Mﬁm}&j Ly @ 0 @ gl he

T, we, X=0 o B=0

(A) none (B) I only {C) II only III only

(E)I and IT (F) I and TTI {(G) IT and 111 (H) all three

THE END
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