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Exevcise 2.1

Exevrcise 2.2
AeB = ABes Y A+o and B o, ten
.ﬁr A°E =o » el =zo oy 9:-_1-1:7; .

Erxevers

e A1 Bz AB 538, uhere 8eszb

s bhe /azye;:.h'on 7’ 8 onts A.

s, R.CB+Z) W bre Fmdud a{

A auwsl fm:'}eclaén oi/ B+E on ts A, dhich u ac.

However, )or_\jeahbn gf 8 4 ab aud Hhat o{ g u bc. B,
A.(8+2) = A.B +A.3

. - - o - -— b B
Ex ercise 2.4 |A+B | r(Ai-B)-(ﬂ-ra) »AA+A-BrT.A + B8

= A%+ 87+ SABexO
Iir AL , then caot0 =0.

Mence, 2
12 +BI" = A+8° ¢ ZuB
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Exercise 25

2
Ax(B+2) » AxB +AxE | ~ é}_bc
2 =D 2B 8 oc
"é'-a-c v D AxB:ApL an }ob
Ixt-.‘:a ALC 3;-. 4 i .—.z
ﬁ'x a"' 3)‘2 = A[qb-}bc] a“ an 7 U!;bb hd)’ﬂ'ﬂ:l Ferrendl-
= A oc @n cular Iy the f'ane 4 parer
- -3 -l =l .
x AxD »Ax(B+2) centaiming A, ®8,and C.

Exercise 2.6

Snee |AxB] = lagsudl |
1p R0, B0 bul 1Ax8lco, +her sine =0 00 ¥ Y13

Ex evcise 2.7

A (BxZ) » ABC Sirgd codb
U4 a sealar -h%ﬁofp frpaaud'
Jhe scalar ﬁiﬁole /ondud'
can be Ioetmu-;ed gcﬁm”&( |
with ad ohmzjmg & value. Jnig can be vieualized &I an.:}mdms
a faraﬂelofn‘rzd ad Shoon .

Exevcise 26 (AxB)-(ZxB) « (.2 )(8.3) ~(ABNBD
St TxDsE, 4hen (AxB)-E = A (BxB) =3[ B x(2xB)
= BJJ(BBYE - (R.2)B)

= (A2 XEB.B)-{#. 8)82)

Exercise 2.9

Rs 2%, +03%-16%; and B = 10 3 + 1Sy -75Gz

. - = - -
Sined B=SA) A aud B aye a!eloendm.ﬂf Vec}um-_
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Exercise 2./0 Asihon vechrs fir P(0,-2,0) and GQ(-2,0,3) are

-t - iy
T‘:E?? 3-241 +3§ and 'E-;"'l‘_“? 3—25; +8a3

Hence , clistance vechr ornm P;qu u
- -h -
Re¥-¥, =-28, +22 +34;

Exercise 2.1 B
Note that R +8:=228. aud
A.B=0 . Jhus A LB and X

A, 8, and Z form a right angle 4viangle.

Exercise 212 F .2 . 3'&‘,+45'?~+f=?3;"
-k
\s+&\ » \/3:-#4‘4-;;2 = /3

e
33 =
_a'...+m 'Eq)‘+f3a'ﬂ .,.4,’-503 .
a. 2By = cos0= R » O=76606

()
+

Exercise 2,13 A, » Apcosd - Ay Sng AJ’ Ap Stud + Ay cxsed

Jhat, \ix -.sin4\ : ,:;:_,4 Ax\
A L1 . nd Ay
a'vu -Sind ' g cos 4 _3;"4,\
Sing codd sStud cosd
» Ay cad + Ay Zing = <Ay Sing + Ayecsd
Exercise 2.14
2.-2a, ""323' +4d; _ ,
G = Z.3p --aa,qpa»sa?qo-i-z.ﬂ‘qp b %
= - o84S+ 3 co8yS®s 0.707 l4s°
c:,a..-.E:'.a:‘, --aﬁx.-&; +33.§--5*+4a‘_‘2."% ! —P—c.t.a
= 900845%+ 8 84S0 = 3.§35 48
G=8.q, = 4 : dp
Z > 0,707 aﬁ -+ S-$3$a¢ +4Q Ay
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Ex exci se 2,15 xx Poosp  y= psing  PsfReyt

a. P=psing @ -Pessd Gy

Usig (2.28), oy Hx = { coo = e
A’SJPM* -55114’= . 5
' J‘z""’l ‘vﬁ:-'--s&u+ 2 e
Fo x> P K vy
Ay = P ( sind —zAP) =
W Ha =0
A;:o . .
E}t_g'f&i-ig 2-& Tymﬁrm: P(')“)O) L4 P(""l)a)O)
Q(o,-éuja) » G(o0,0,)
Pa=TR = G, +24z » R=45 @FP =- Pg :-B,-20g

Exercise 17 xzRsindectd , ye RSO Sind , Za Rl
Ap 2 X S/ Cerd +3sfu&>&u++£=aae -

= R swio c,._-,".# + RSIn28 S +R LoD R
Ap = X CeaBcosd + 4 ColBSind - 2.5/nd

2R SUBCEE 2ot + R Sinbd cosd S ~ R SO cosf = o
Ad = -x sing +YJeesd

T = RSn® Sing cokdp 4+ R sins Sinds cotdy wp

Henee ¥ = faﬂ

——
Exevcise 218 F= va‘r+r4anez;; + Y Siud coad Q%
Fum YSind cosd + ¢ {-L“——fgaasacaseb - Siud Sud eosd
XY

S —

A Swb ot — rEiud actd Siud "’”"’,f;ﬁgz
Fy = YSiud Siuch + ¥ c%%cdaw$+\f&heccs""é
X<

OY o =S
J IxZTey2

2, T

. 2 -3 2 <
F2 = reostd -y Ln*? = 2- ....___";3 = _—__"’2";"’= 22 - M:;-ra
o8
2. =ty aZ .4 2 ey
- xY - ..l.._. - K +Z par)
e RS R IR ELE C
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Exerel sed.19

P(3, mja,3nfy) = P(?i-élQ,f-uiq,O)
&Qlre, a, T18) % R(0,767,767)
R= PR = 1.4148y + 5‘-6565'? + 7,07 Ag IZ%I; 4,164
Exevcise 2.20

L iy -— wle
T e/2G +5A +N3p C(an ) » 3 a-17 ~-Say -2 4;
- - e — — -
T=R4y +0.504p @(S,na,n2) > T = QAU ~o.8T A2

ol = -
FxT » .85 3y -4.93 ay - 6,288 » 33,-;. = I;‘*I\
xT

-

= 0,47 B -0,15Qy 0,14 9z

Exercise o,

Sme g v g{ate), i), s()),
dg 24 &, 23 < g'g ot

Exercise 2.9 For

Exercise 2.53 F_ Lm E(x,9+ay,2)- F( x,y,28)

a4y

. .

3F _ F(%Y, 2+42)~ F (x%,Y4,2)
A2

Fxeycise 2.84 Y- )(é; +35.‘3 + Q-qaz' ¥ ;f; sdxa.; +dﬂ 3.3,1»0!1'53

Exercise .28 j

= PE}, +2??}_ = Peosd ay +P.sa'n+% + 2 dz

e

]

APeosd By - Psing dd By + dP sing Ay + Peoaddd By +d2 Gy

(cosdp B + sinp @YY AP + (s By - Sud D) P + dz B
= dfP ap + Pdelv?r:,,-rdz?fz
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Exercise 2.26 .

2 s Ve = Yswecesd - -\-'G'.siuesﬁ.u{s'&:d_ + reatd Gy
ol s AT s 6 essd dr -+ Fectd cosd Ao - v Sud Sicep of &)

4 By swb sieg dv + T cosd Siacd dO + Y 3ws cosd A &)
+ Ayl conddr - rsud 46]
> [ Siuc ecsd By + sha&h+2’,+ma ag]dr
+ [ cesd cosd Ay + <20 S-th-ti-a-a.-swe Aglvrde
» [-swd By » cord By rowseld
= oy ar + vd® Qg + vswedd -acp

Exevrcise 2.7
3""9"5 azaa dnd‘,-rd-%b"ua,-rdzaa

Y >3
Q.; Q 220 l
4) fﬁd“'/aoxs(alx&; + oy 2y) dz«o \
P — —

yax 1
£, oly=dx Q
e [0k (Gnyy e [EeT) '
Xvo
. [
b) -t -8
,;{aox[qxz)[dx a,-rexpha«a[] ‘ a,,z,x‘l ,{7-; &% dx

3 <0 Ay 4/:&'5.?

Exercise .88 7Ll « (ba,)-(bd+ Wp)=o ¥ Gp-Fy=o

Exevrcise 3.29 -\:.;; = (L a.\)c (.av Lzﬁfuéds d“’)
= 53&‘&649 o(q.'»

f}'? s'n" all
ves =;_f-smsds/d+
>

o

= 471’53
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£Exevcise 2 .30

30 W Rz'l-ata‘

x=0,4Yyso » Tz 4
Ve ffff’dfddaoli

PeE 4p
alroffdi/ 2
e 877
Exercise 23! jp e U By = cosch Ap - Siud Ag
Vs Exfxﬁ-ﬂ"&%'raz%z@ 4y - &R‘Paf'*‘“*ar}@

xzPectd $ dn= condaf - Psiud g

J» PSud & aya SigoP + Pesdpoldp

M) Adf=s cotd dx +_84&4-d3_ ausd d-}v--";.:md-alx-a-fédmc?t‘j (E)]
s 2F P _

B dps axdx..,.%.yd} and dd = -2*",:0'“-%3"‘3 0>

G'oms M@
aPO 2P 2% _ Seud d E=head @
3 = e34 ag's‘“‘"; 5% P ) and 4" P
Lpw ever
2 3P, 2 29 2 . U 2
2°apax*t o T =t 7 Swd 5y ©
.2 9 > . !
%-3935"'3;%33&“‘\”%*?%"’3-?

sbstblte@and @ w0
Ve (cosd Bp - Sich Bg) (otd Pp - b Sb )
s (SupTp v crpBy) (SuaBp+ poetdR) v % F
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Exercise 5.3

-;-" 22'1;-1-3" "l':'!a:!‘?a.f*ga:}‘ V‘-ar
¥ HPrd 42 /P'*-f: al
32 However, = 3, %' AP A

Exercise 2.33

= 2 a
£= tax"+g£ -] 91(’: at.x&",, + Z 5%.-*&33"5

O Pl-1,0)), Vf =-aydy+ Z:},

Q?- (l)‘,‘)
Lv'f), = V'F'&;: = ::X = ~ay @ P(-1,0,1) F'Qn &ﬁ;‘ +-‘?§
(v,t)g s VA ag‘, = £ 3 | e Pl-1,0,1)

a;q Ky a:: "'_/"g-ag-
°#), = vp ap = 292 =0 & Pl-1,0,V) ,
LV;)PQ = Vf. aarq e ;’.S.gx +Jéi'= = -&l.da F-¥ 3 P(-,JQJ »

E)‘C'I’C-ise :’3_.5

— - -h
V= Pap+r2a; = vay

v¥2 3 Hl(F)+ 22 - 3 V¥ 3 (F) =3

Exe'rc.i.s‘e 2,35

Fo-xydysadyeay, +x2®d;

v.F= . Y + 3x'# +.3£'."x-.-.- 19 at P(;,-l,a)

Exercise 8,36

v.¥ =3 F=r &,

2 . 2=
v.(r a‘-

p20v%)=4r - (2+3) Y

V(¥a,) - , 2 (v5)= SY = (3+a)r

- 1 6 4.
v(y? a) = 1 enl,(\r) 6V = (4+2)Y
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Exerclses. 37

Fa xa'l;-fxya"#-pxyza‘; ® O n rxexy

_['P.Falu‘ 'f(H- x "'"Ef)du /(J.g.rauocu-i” -+ rsmo smdz C.a3¢) A\r
f v’drf&usdojddl- +_[ f’ahrf.suzad& fc;:(df

+ [ r“dr/.sdf:"salef 4.=l+ = 28
o [ Y

F.ds = £ Fswdds dé at yus

i

A XSubces g +¥3:1u93|.‘u4+ XY T cord
= 2 sulo ot d + 45030 SUBp oot d
+ 8 aéusés.mé cead

X2 Q&uws cosd

Y= 28 3ud
E: Send

?.d_:'! 3_[31:: S d&j:a:sa'+ de » /6/:5':»4:9 d&f&m d+
s Y2
+ s:a_f ::aocased&_fa.su/qv:au/’

= Ef(!-ma)moataf (l+c.asa+)d4- 'S]T

Exercise 238

Z-[F"a i %Aalaez
E£ -1 ,d_ gray
c‘_["_:.'dl 7=y ey 14} 2r ot

F.dL =-Fz a2
c{ Lot ¢

F, a2 - _ aF
£ la-r-au 5"‘?!3 = 3&345‘*3

F-;fdyléq-aa "::143127 '— 44az

§ B s (2

- 25 )43 Az
A 2y - 3z

2.9

-t —
FeFydy+5dy+ 70

-a:? x=o plave

ErsY——- -(- 4‘#'“-':1, 2rag) -
cq A Cy
V&) > > -“.#

A

- oF; o

S'l'l'h'\\ﬂt‘J ) e Cow an M
-3

(0®y 3y - B - 3R
aud

- BF E%

LVX?)!Q; = _'3_3?,' = gg
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Exer a;ée 2.39 6ly'n_dr:‘m.' cowvoli nali 864!.'&“ a P- e.,mfoneut

Jﬁ"_ﬂ* = F‘* Pd¢t E;: Polddz 3’;
[ 2

&\ ”
s A2
'£3 Rl » -5, P"’Hﬁd; == [Fy » L2 ol2] P4 ) {ﬁ‘aﬁ:

f’ﬁmﬂa Fgﬂ’?'+ a (Fz-l- aﬁd+)d£ 4
Ca +
[y [Bol s 2dpds o fEIs 2 Jadz - 2Pt PAgdz
& ey 2 -
sy 2 Lim F. 2Ffs _ OF
Jhig,  (VxF).dp = s-re {t: * % '5'4-? "5%
2. Com po nent : - del L
[rd = maef, Lramm e dzf N& <%
=g °Fz2 dplde
jf-:s'au='Fada|Pa --[er5 T g
s
F.dl 2FP plx | AP [ &
adl-" Fdf = Fop + = o
.‘{; P /f dz [ [ [‘\
gr.dl - 2ozdp - 3Fz oledP B dedf B
&
- oF -
G (9xF).Gg » -2—,?- ‘apz ds = Pdpde a,
'32- Com onmk: Pd¢\é e
77 .
[ Fioll = .:;dP/d, z .
P 2 aqld /
[Rdir- Gty gy =[P 3 de]dp dp
a3
- 3F
[l = Fa (Peap)eld = (Fo + a-,to'r) (Pade)dd
€a
- = - d
jﬁ,,ﬁ = Fqdpdd *+ PR o¢
&

- °oFp u
=§P(PF¢)APA+ -_g{ fd+

... 2%
gy (0xF) T = b 2(PR) -7 34
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Exercise 8,40

Fa (2]y) & y= ¥+ y+ 2t

l—l

o7 « 3 2x .

Exerecise 2,41

°
M I X
Vs (VAR) = 2 F 2Fy aa _ oFa
% 0% & [-A(F-FH)$ ™
_ Fx A R + § (?ﬂ a”‘)
2F o 2 2 ox 3y
- T .2/ A YR L PR _ FEx .o
ox3dY  2x?32 aya2 Jy ax 32 zY

Exevcise &, 43

Lt wus use t‘jb’:dﬁ:af covacli nats ,5_;/,&&'::0

- ¥ 1 ¥ = e
vf -E';RP-O-Ps-EGQ.‘r%;FqQ

)
— P—.s - ' DQ'P
v),,v-F = + - - 2 a¢az 2
P Y o o | = — 2
»f o2 oF + aq( _B_:EP _£z.)
3p 5% 5% az 2P3
+1.4- . 3¢
. *p z-( >Pa% 5‘5}) =0
Exercise .43
- N - - 4 rag rsuedy
F =z t0c08648, -0 Swéd 4y » YARF 2 —— - N S
Sl TS 2O Y 8
10e04p =~torSiné ©
s

Op +he a«.radm.fdﬁ e, Gl = 2dé 5.;, at V-8

Pl = (102028 By -~ 10508 Fp)e 2dg By =0

_.--’
fﬁ.dl =0
c

Hne

2.1
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Exercise 2-44_ ja:stga .f'axa:

V9s (Bxy2 riag) 8y + (35X2 4 .7435)55( + 25Xy Az
V. vg = SDYyZ + 2%
Ve 2a(a53yzsmy)+ F (asxyz+ Xt 5 (a5 Xyz +iax 2
= Sby2 + YK
Exeveise 2.45 £f= ax’f +'3323 > vz.r. 43", Jang-ueai
vf e 4xgln v (6T 32Hay + qyed
Vevfa 443 4+ 1ax’y 4+ 1842

Exeveise 2,46  h= flﬂ_""’é‘)‘ + 2%

vh= aPsSmas af + (aPeosad - ff,,,.q.)z; + szzeasap?i;_.
V.Vh» {smad - qomad - zsca-sdr +6!m+ 2 G2eosd - g 3 cosd

vthe b 2 [P -B-P(me,fm»]-» A (s =++z’wa+_ (Seeta)

= 43uad -4 SwRP - gam& + GReondy = GReEosH - Fa""”‘"

Exevcise 2.47 3 =k[Ab- 4Pl

r .},.éaf[l’ (k¥ b - ktnpl) * PA‘?'{ /gy
= 52 (P(-5)] =0 .
Exercise 548 ve= %%:-? Qp a0

}’{d"rf |V¢\0LU' §§v§ .ds
f|v¢| dv - kj PdP/d4/d2-an 2hE) o

ﬂ-" &u\'fat-l- P=b &= k"n“'/-b)g"?”" c‘”""’LLuJ'lon -Prom dhis sur ce
a.)-_curfaq Fra F-= k/n(bja) and v a- --5,,, ds--&‘H-d-! aP

§ FvE.ds = kbig 3] kaau-ja.z = an K Aol bla) @

Aot D=3 Gveen's Theorem 3a41:79. ed .
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Roblem 2.1
A +8 28
2 22 (X +B)e (B +R) l '
a A%+ B 1248 cosd 'lq‘--
= A%+ 8- o4B et 8
Bublem 22 B. Bx2 4 a Veckr normal 4o B and 2. Thus,
B -L;-A‘. Hence DA =0
Pobler 2.3

R = (X-2) Ay +(5-3)-5-3 + (i’-_—-4) aa-

-l

2R = R%x (x-2)7 & (9-3) 4 (2-4F

R s Jhe vadiius of Hhe ..Sfbere.
Roblem 2.4 A= coset Z;; + Sind a':'

pe

A=R.R o Jeotl - Sintdl =y

_-.B.I“fﬁa:g - Sl % > 8=l

Za CGSPE;‘ + s;nF-a".a 9C“

AxE = -3, a8 =in (o + B) AxZ=-127, Ac.n'u(ez-p)
a;‘ a‘i‘l -q‘i! Gx 3:‘1 .ag
= Cofd Sug o '

iy

ozt Sy 4

“’SF &uF, o

x- 'd‘z[&uumla-cousmf) '

‘0‘3[3 -s«h,'s °
=-"5;[5u‘mcqg(3+ Coset i )
Hence s‘i‘[d*ﬁ)’ St casr: -c-ccco{s:iuf
w[u.'g)=&demra- CoS of «m..!a

S Bes By ol Badd e 47 e T
- - —
= 8-A ‘Bax ""BQj

= /.3"3-1!-3'a 3 4,94

o ©l
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%7 [em.6 As .32;4-&%-35 , 8= 2;-&%*333
A2+% = 4?1; +aa'_, ABx 3ob-3s-4 .
T=22Ax8 s 4% ~108y-88, =3, c= Ja2riPe8® = 12016

Gy = 0. 248 G, - 0.74S a"& - 0.59¢ 33 , A=3742, B=3742

M“ - &g = - 0-886 P o = 106-60 or d:—loﬁ. ‘° o
A8 a #‘:!0505
.S'J'nd k- IAx B} = _C_ = 0,958 ® ols 73.40 oy ol®/ob.b
AB B :

b

.S‘calar,oryeuplm g‘ AombB: A% = A—éa = """q
Vechyr Pryeu"lan 4{ A onlv B: =109 aB % =509 'é-
»-0.28[ 2 - 23y + 3 q,)

Io.’;' em 7 v. = |
Ve oPesay+aly+%;, Va68=2%-3%, +5;

PR=F=2V,-% = -38,-15% » Y «Pg = /53
Snee Pa has ne 2- f-omronen]:) ol in e Xy ?\af\ef
P(S5,:2,) ad Q(a, -3,1).

Pobler 8.8

Smer A+S =8B 'Hsey 'ﬁrm a ‘l"ﬁangle.

Suet 'ﬂ'-'&" =o) Tf_:,c.

- b = -y v
Area = -{5‘ A x c\ = f'a-‘-sﬁx -S‘-"-H,--‘Oq?.-\ =10.6
Eoblem 9.9 A.B = 30+m-40=0 P ALR
Boblems.i0 Apblem 9.1
- [ —h
AExT) - -s i
] -]
0 a2 & €z 2%+ c¥ s 208 = 11839
Qy, * E‘-' -=c:v.n-t:a:k-i-a.sv.a}r-1-4}.95'&;._t
= 48

2.4



Boblem 2.2 xe,c%-a§+a_,+4a; ) 3-%‘-4&+e&'3_-..a@
AxB=-/6 4 +8%, » Aveas L|AxE|- 894
—Pzﬁlﬁm_ﬂ_li - — - - = -t "q"
A . 4% ~3% +3; , Bedd +3 -4
6: AE . £-3-) . _ As 531 Bz 248
ce AG B 2 0,39 . ’
O=27.33
Prablem .14 Ae3% +58,-44; , Baefp+4%+a3%
R+Bae 5.+ 93 -7, A=72.671  B=S5.385

r.'g- I + 20 = /D = /4

CoSol s %'.éé-.—. 0368 » olr 65,43°
- - -
AxB =313 173, +a3

| 22| = 35.412 - Gn» ‘%\ = 0.275 3, -a.qa&'? +0.056 Gy
Sealar P-Uuhan:j A emhd: AGg » 2:B a 2g

Veutor pesjechion of Aol 2.63, = 0,483[ 98, + 43, + 3%;]

fobem 218 P 5,36, 5) =

P(secsss, ssinzg, s) = P(4.33,a.5,5)
QS é55 4) = Qs amed RSwes 8) = Q1 739, 4)

V..- P = -3.‘3321; -0.76853 -52 ® Y=£Q = 3.50

Boblem s.1¢

R=03, +38, @ P(1,453)s A 2% - 33,
'E:-sqp +109, C(2W,3) &8 = 3 &, +10 Az
A+B = 2 4y +10 O 4.8E=-4 A=Ji3  B8=zyro9

oS = E-E/Aa » b= 1’63.830 er- Qaa; +3o%-sa:_

Q'DL‘EMQ.‘-f -A-.--’Ia;--}QQp-i-a;,' 'ﬁ,ar_a?‘;+4a;
-t =y ~y —
QA-38 = —178, +10 45 -s0 % Ax7348s B:=4.58a6
A'§="7-4-r4 = =7 z‘xé‘. loa; +a‘?$; na'b';

Coset = Eo.ﬁ/ﬂa FeD. N8 P Am Iaa°

au= IxE = o304 4. +0.88 &, +0.364 B,
7 %8\ % rooe +

2.18
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Problem 2.18 Tﬂmsﬁ"’ 2 and B. P(3, 45':45", , @(s0,95, 90

Ay Sinus cosus® eosus® acsus® ~simas® -2
L] » ° .

ay | lsmas® geinas casus Smal ec3ys 2

Az cosuus® —smas 0 © '

Ax » -3.807 Ay = =-1.7493 Ay t-4.363

Bx. -] o =1 $ B’,._.q, 35.3') Bgsz
: -
52 ] -\ o 4 1'3‘-.’-4.?3,. -|-'aa +a';c'iz,

2R-38 = 558608, - 65863 -18.706 4z , K.B=-reql

: r = 8
ZKB x #0777 Ay + 3/ 9“4}-)0._379 0‘ ’ A, .309} B 45,58
' \ ) 33 ‘.q ) » 5 i 3

-y o
C‘-#SB: %—;3—'3 = -G0S w = 28,88

Foblem .19 P(so, Afa, 1Tf3) w» Pla,s4,6.12,7.07)
Q2 7a, m $Q(-3 0, &)
PQ = - 5.54 G, -6uaTy -7.67 % o \FG\ e 10.87
Poblem 2.20 £« saxy+2 Plo,0,0) —> @(1)1,0) Z=o el220
S"‘Yal.qu !H:'IE: J'Bx b) f{ﬂgf{./d?::}
o fra = [raxybs 3o 43 S
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