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Midterm Examination 1

1. True or False:

(i) For any two vectors u,v € V3, we have |u-v|=|ujv|.

[1 mark]
N 3 -
A: YES Lej=9 1 (=1 and e
[1 mark] (i) For any two vectors u,v € V3, we have u-v=v-u
A: YES B: NO Thel'¢ ome oC‘ the propec e
0§ he dot pceoduct,
[1 mark] (i) For any two vectors u,v € V3, we have jux v|=|vxul
EYES)  BNO because Gxilz—TOxd
[t mark] (iv) For any two vectors u,ve Vs, wehave (u+v)xv=uxv.
~ ; - -
B: NO (Q-&U’)X\?:QX&**C}X\—}:UXL}*O:JX&»
[1 mark] (v) Given u,v € Vg, if u-v=0anduxv=0thenu=0o0rv=0
Assume a?=6 Coacl \?:#: 8
A: YES B: NO S - ) SN -
ince U+ =0,it follows thel Uarels ave Ovihogonal.
Thea 1T xSz 1T 1T % ‘“%.=H7H~§'1*o St iom
[1 mark] (vi) The vector (6, ~2,14) is parallel to the plane 3z —y +7z2=1.

A: YES @ s sector s P‘»-"P“’r\d;culo-\r

to &hig plane

£6,-2,14>=2<3 -2

Hf}_@_l Yhe Jirst frve queshons ace  deom p- 882
ol dhe textbook,
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[3 marks] 2. If 1,J, k denote the standard basis vectors in V3, then the vector 2i x (3j — 4k) is equal to

A 2A4i-j-k B: -2k \G 8j+6k) D: 6k — 8j E 0
v

~i

= ¢ (O-O)~jq(_g-o>—+z(6“0):%)'“+6;<9

[3 marks] 3. Given points A(0,-2,0), B(1,0,0), and C(0,0, 1), the area of the triangle ABC'is equal to

< -
A 4 B:?—? C: 3 /D:E) E 0

L2 fo
E|A&Xﬁcl“—*}3_\)L(+\+’—l = 2
A= <l,2,0>
m=<0,2,\>
> - 47
(ﬁ&wﬁ ¢y ok P
= R ~ "
T e o | T oL (2-0)-J‘ (l—cﬂ* k(z-c):(’z,—-l)’g
o 2 |
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[3 marks] 4. If u = (3,0,4), v lies in the zy-plane, |v| =5, and comp,v = 3, then v is

v ;
A: (5,0,0)) B: (9,0,12) | C: (22,52 0) | D: (3,4,0) | E: there is no such vector

o

-‘n\e. 4¢r\54’1\ o“ <§IO)O> (£ 5—\ T T A/"u‘rd( QOMpaAeA*f
‘ (Y 2exco.

Ur<3,59> 1§+0+0

= — =1
13 Voto+i6

COMPJ <5/0,0) =

Lxry~-22=-3

f A
[3 marks] 5. The distance between the planes 2z +y —-22=0and 4z -2y -4z =6is
/_A
( A: 1) B: 2 C: 3 D: 6 E: 0 (the planes intersect)
—

The planes e pecattel (have e geme nosma’ vectos)
The chistance hetween~ ¢hem 3 23ted o
bhe cigdeence froan  (0,0,0) (& ot on bre farst plene)
e second p/ta;\e.

— =1
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3

[6 marks] 6. Find an equation of the plane that contains the linex -1 =2 -y = :
the plane 5z + 2y + z = 2016. /7

and is parallel to

Pa(ame e eqmaatun o
X=)+t
{5 =2-t
2= 43¢

F-Irﬂ,ue obsecve. < 1,-1,-%35.¢ 5,,1>=5.2.3=p
The ctiveehon vecdor o0 e {ave 7 o¢ brogoaa to bhe vorawal seclor

o} ke plane. Theefore the e s pacaMel do the P(an¢

amd (here (another) plane Ahod watamg thg dne

(S

Cenel (3 para""-e" +o 53(*'2«‘34’2:20\6*

Now det's Lod cen cquabon o 4hig plane,

THs pesattel 4o Sx+ny+r=2016, flesefore we wen Aeke

£5,2,1> &5 & noraal veedor, and  an  equahon iy
§(x-xe) + 2(Y-go) + 1 (2-20)= O,

Is fmd a pomd (xo0,Y0 %) on b plane, wue'11

CL\QO“ a Mm% on «(’\e '(.‘(\e) 9.3\ (/(4.1 (U‘\,‘_v{ u}u.{c ‘EZ‘*O
Xa: {+0O
Y= 2-0
&= N-3(¢0)

(%01 90,2 )= (1,2,4)
S(x-0)+205-2) +t }R-y)- 0 ‘

EX+y+2-12:-0
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[6 marks] 7. Find an equation of the plane that passes through the line of intersection of the planes
& —2z2=1and y+ 2z = 3, and is perpendicular to the planez +y —22 =1,

Normﬂuq ~ 7 § oy f
IS N = <1,0,-1> R.L=<o,|,z> n,= <1, 1,-2> pqrc14<1 4o PI
Swnee iy pecpendiades
R\V‘WI (§ & krechon vseedor 04 dne Line L to “':emrmnip
: )_: ‘ edor30 f
T, J
N xw, = ™ Y -0
R }: ° ,,): Clo-(- -] (2-0)+ k (1-0)=<1,-2, 1>
c i 2
'T-\'\Q Uecdo —
< (,-"Z,Dx n, 18 « o Geedor &r fou phone p
Vs
¢k .
- -
1o =2 [z ¢ (L,_,).J (-2-9+ k (1--2) = <3,3,2>
=2

\/\)‘Q e ‘{dkl (l)l,l> mstesd a3 o V\Drwj geedor

An egaton of P (s
L =%+ 1 (5-4D 11 (224 =0

Ai (b(g,*jo)zo\ we o~ taka ticy NN on [

SQ"J-\M,

Fofezxc‘«v-ph)r}; we By 0 ien RSO
Gned yr20)=%
SO Xg2 g Yo= 3
o dhr pomt (t,’g,o) beloryy o I
S I S on P).
%QWMV\ s |

X-1% Y3 +7- o=c
I+ ':) '3 +tR-0=20 Nok H «H«Ag ,)40,"1<M
(;4_‘3_‘_%:9‘] 3 #40 p-872

;&4"9{& Yoo textbook
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[6 marks] 8. If w = |u|v +|v|u, where u, v, and w are all non-zero vectors, show that w bisects the angle

between u and v.

-—s
gxku., ::3 v S 44.1'\-&0.(‘ Com‘).‘\ne.‘hur\ 04_ 1 anet L—;,)

et Hheee veebory Lie n ke Same plane.
Led ®, bt Ve cmgle hetween o cnal (:)JO-«\@‘

Lot Or bt e angle hetivemn o condd o,

Let's show Ytat s @,-—— ©@s D, cmd dwe waclision wiM (;_QMLJ.

a’a qo\:}
85 @ = e ) Cos = 2= 6—-) ~3
W . (Sl
el s -
4 saffiies to show $tad U-w G
oy (o1
L_/“\'Cd.’ | -1 -, —, - ey
{d I\"} ( 1[G “}’ bol s UL- Ued+ 1y liul
ful A
G’"—:’ [ i ) /
- - - -2 i e _- -
= = O (MG ISIW) = S I G ey L FIGR = 1N+ R0
At 9 — S
[

e endade’ Fhat' = Qoo * Foo
(vl
eenok e dagcedd s Vtedement JO’LLOWS.



