Ve Lc%crkaik«jg

%Lpps,/z;ﬁ 14 (Sad. 1)

éﬁéen/wvgo(
W ab=(1 2,2)(2,-2,4)=2-d+2 =0 = alb

@ a.c=(1,2,2)(2,4,-2)=2+2-d=0s= alc =
@ b-c=(2,-2,1)(21,2)=d-2-2=0« b1c
»albdlcla, VoV

Uppgift 1.2 (Sid. 1)

Esswing
./

M a-b=1,1,0)(1,0,1)=1+0+0=1
:(2) [a = V12142402 =25 [B]=V12:02:12 =3 ;

® ab=|o)|blcsber 1=2c0sb ms@:::%:p @=%.

é«m&mﬁ 1.3 (Sid. 1)
&d’srwtmg:

U _ UV uss8 |y
YWl ] asse [

Ay —_—-]fu]-lfvlcose}
= ZEN

ey = |l |wlwsd

&> ('1;2,0»)'(1,410) _/1@ 3 =4<;~_,-’>C1=A.

(’1:210-)-(0,1, 4J_ 2+ _T
Uppgift 1.3 (Sid.4)
i_é’m;yg,

Jndog ot u=(a,b,c) sir mormerad U 4
cdn ot ax ar orfogonal ot saval v
=(1,0,1)somian =(4,4,4).

@ win = fu-fvz(a,é,c)-(-t)o,n:..cqc:o ]

@ ulw = aw=(c,b,c)(1,4,1)=csbrc=0 =

® Iul=l = a?b2ic2=l |
A =C L=C =0 A=C

@{6 =-2C 1 b=2C 31 b e &1 b=DC
CL2+'&2+C2-:=.4 ey | c2=4/6 C-':-i{/\]_é

2 1 _ 2 |
< v GerE) Y b )



Uppgift 15 (Sid. 1)

5£c58fW'ng
S

@) wuluxvlv (def pa lerysspredudeten).

@ W Uuxv = VIw e v =(1,0,0) (3,4,-7) =

=3-Fa =0 < Fa=3 = c:t.=~%.~

L b o

Uppgift 1.6 (Sid. 1)

&c‘isrvwvw{
Y R(12,3); m=(45,6).
Py, 2) "

NIV & MV =0 NRP=Mn(0P-0B)=0<«>

2

< (4,5,6) (%A, Y-2, 2-3) = th(X-0)+5(4-2)+6 (z-3)=0
&> dx+5Y+62-4-10-18=0 « dr SY+62 ~32=0.

Svode: T 4x+53+62=32.

Uppgift 1.6 (Sid. 1)
uf:c':’smmg

R:(1,2,3), 7:(338), R:(346)

Plameks elevedion dr av Jccmmefw
T: A‘X‘t-BH-’rCZ. =1D.
(Pem = A+2B+3C=D (A+2B+3C=D

A

ReT = 3A+IB+5C =D~ <>y -3B-dC=-2D

[ BET = 3A+B+6c=D . -5B-3C=-2D
A+R2B+3C=D A+2R+3C =D
<= 3AB+dC=2D <> 3BP+dC=2D ‘
SB+3C=2D ~B-5C=-2D
{A FC =-3D - {A ~FC =-3D |
< -11C =-4D <> C = 4D/
B+5C=2D B+5C = ng



5 2 d

B=2D/11 = -7

{Am—SD/M
P
C =4D/

————— it b, g e

Svah: T 5%-28 ~dz+11=0.

J&fthouw lé'mmg

a =RE=O—FS2_‘O-¥51 "—"(6) 3} 5)_(4: 2; 5):’(2)1!2)}
=

v =T =08-08=(3,1,6)-(1,2,3)=(2,-1,3

=5%-24-dZ =(5-2-) =

e Sx-2y-dz=k ; Bew = k=54-22-d3--11

d?ﬁfwm. Ax+Bg+Cz=iD dr elwedisien ]%ﬁ»e{-é
‘Pﬂw/\. wmed. mormalveldtorn w =(AR,C).

Det mestar aunnder brilen ’;'veLLthrr(mﬂ@«Q”
3®vmm3&s i dew ﬂm’dra alﬁe_{’iram ; veldsramaa
skall 7 cLemmcL Lturs VeLreL m_cﬂ@rvel/(;@mr‘

Utor mormaler

Uppgift 24 (Sid. 1)

iéawtmg
S dxBedy®ezid; RS (_4@_-{2*:@ ).

F(xy,2) = doPrdyz22 = f(X,y2) ={(R) =S
ar en mivdyta HU f (som omfocttar R).
3mdlftx,g, Z)= (%)’g_{y%>= (8%, 8y,22);
W = grad f(R)= (¢, 4, 242) =2(2,2,¥2) = 2-V ;
Tamgendplamets duodion Lir allkss
M. Lt S e Cj‘[ram. son Lestdr av
punlderna (xy,z) sa. fx,y,z)=k, dar k
drem konstant. S:s 'émtgem,‘éfnj.m 1 plon
R (Xopy,2,) defiuideas av

grad f(R)-(%-%e, Y~Yo, 2-2.) = 0.
o grad f(R) £0. ngm—é’]:[me% & eddbsa

3



L

T2 1040y, 2) e @R (XX, Y-y 2-2)=O]: dessas mormaler ; mormaldma. ar pavalldlla
med gradientdma Vf(R) resp. Vq(R) sa det
Uppgift 22 (Sid.4) gatlor, okt hestiumma: il mellam i)
0{—’05“"”"’“3 sddn Vg(R).
T, Y, 2) = %Py e 2? = gred f(xy,z)= 2(xy,2) = Vf(x,g,z)":(%ir %» %%)-:(2%2%2&2) 2x+2, 2%+2)
“j:ﬁiﬁ%fﬁw\}?)&(’%%%} o= ;JC(OJLO)::?Q))} = /V$(R)-Vg(R) =0/= 515,
Wi~ \8' V5 V3 , q(0,4,0) = (1,-1,1

— Ly AR ey e . v s

Svor: Viadeelan %—

Uppgift 2.3 (Sid.1)

cSEL)CS'S/Wt%o{
A

o'{ic‘i swing
S

(%Y, Z) = %4 2y + 2% Z — 2 +2 2zZ-2;4(0,1 0)=0.
i_ﬂj' """""" e Jc 0 c&) rXZ_Q_BZ_,Q.Zr_-O & 7= “><2-2ij<:-> 2253_82 =
oY z)=n%oyrz 4 §(04,0)=0. <

T K= 24,
Vinlceln mmellom fjjc‘mma S, f(x,5}2)=0 och Q{ Y=V =Y r(u,w):(quf\_j) 20 2),

Z =Ry T T T T T

S0 %Y, 2)=0 4 pumlden B:(0,1,0) &k . B s
o ~ %% Y2 ) ,
Jileow wmed. arimbeedn rmellam metsvonande /6) * H232—6 T3 =1 4{;;\5)8&%% =

Jcamgmjcpﬁm T, Tesp T, dvs wsindeelmn amellonn = o0 T(uW) = (VB coshu, VB stha, v),

— i o gt ot —— et s — — — e —— ———



d{.é'srwt%q

@) ¥ T W)= (2u, v, 21 ?) ;

oAy TN My e TV

(WU, Vo) = (2, 1,4) & (Uo, Vo) =(4,1);
v/ =(2,0, duw) = v, (1,1)=(2,0,d)

}@ U= 1, XV =
ry=(C,1,-2v) = ry(1,1)=(0,4,-2)

X
=| 2
O

£ ?(x,xj,z)=*><2~2g%-21 = STQ&?QX,H}Z)‘—“—(QX)—LLHJ*QJ
= V= 3@?(2, 1,4) = (_‘J:L’:_‘Jv:_zl
Svah: ) m=(-2,2,1); 4) n=(2,-2,-1).

‘U:pqutfé 2.6 (5id. 1)

io S’Vl/L“VLOI

_/X lr(% ) = ( fu) O4th<oo

O rit,u)=1,14) < (e °,e:JC°;uo)=(4,4,4)<=>

= t.=0 A u=1. fovés |

ri=(t-e* 0) :w_g(o,f{ )=(1,-,0) ,
@ > M=y

nxlt",u-:

ru=(0,0,4)=17(0,1)
= (B-0)%2 =(-1,-1,0) = n=(1,4,0) mermal-
veldtor £ puanlcten (14,0,
&) Mﬁmﬁ;ﬁm&s clevation Al saledes
(44,00 (%=1, Y1, 2-1) =0 > X1y =2

Uppgift 28 (Sid.2)

kdowing

j(X,g,z) = ‘><2+f32 => 87’@:%(%,3,2) =(2%,2y,0) =
= |grad£(x,y,2)| = 2V>EZ ~ 2.2 | by oy=d; |

A ]
W = —f\—7:§_| ZF(ZX, QHf O) &:.’2—.)_“_%:_0*)_

U:ppﬁif{' 2.9 (&id. 2)

+4 sfml%q

Virnledn amelloun {—amﬁeméplwneé n+l S4 R
| o}



crcja xg—.]:lme% sig ,QLLz_OL 'YnecL fm‘mkef/w meﬁm

Fxy,z2)= z~3f(x, Y)= z-2x3+><23+f32+9_8 -4

—— Tl e ey e

Vinkedn (det dr den spe}cs'tga Som ansed ) dir 9.
VF(R)Z = | VFR)[ A wsd = 1=1Fcosb @ms@%i

Sved: Vinleeln ’L'fré’ﬁa. cir afccos{l—?zflﬁ'lraiz%@@.

Ovmg 210 (Sid. 2)

4

diw_O‘?\.M_'_’lAéL: R (XeyYo, Zod- |
§Ouy Ry = 0Eay®422° = gradflxyz) = (8 syl 629
= gradf(R)=3(x2,y2 2z2)=3m, n wormal,.
Tamgentplamets clovation dh

T (X35 Y2, 222)(X-X o, Y- Yo, Z-Z,) = O <
@ T XIX4Y2Y+222 7 = XS+yda2z3=1.

Fi(220eT = 2022y 22zl <A xRtz 2ot

Svar: Det sdlda avetdnded dr ANZ.

E_i_(_}\;_"gﬂl

S, JO%Y,2)=y22-3%-2% 8, GxiyR)= 3y 2z,
f(i,2,1=0 >ReS,

} = EES,I(']S‘Z
gl-2,0)=1 =2 ReS,

Virledn wellan S, s S, 4 den gemein -
samma punlcten T ar lilee, mned. arinledin
vellan dehas Jccm,ﬁmfcpﬂm 4P, dus vinleeln
mellom deras mormmalor (gradiemter). |
VExy2)= (822,-3, 2xyz, xy2-22) = V{(R)=(1 -4, 2);
Vg(xy,z)=(6%,-2y,2) = Vg(R)=(6, <,2)=2(, 2,0);
(1,~4,2)-(3, 2,4)=V31-V1d wosB <> -3= V6 0sb =
V6

____‘__’\2)___“\[;6_ - _—
= s B ZE=TTS G“W"Qmms14

Sf\/cdz: c&mcos%- (:De_% ar c{em Sfa%mgasw avses)



S reor

kﬁ’recwt uﬁ(S) o/ en *Pal?oume%n‘seracﬁ U%a
chfLMe)?.aS o
AD)=J]_lryx ryldadw

., . 9 / !
deir lu’,&x iyl dr "mermen” av Vax i, Om

S cir umionen o Sy blir J(8) surmman

oL/ cﬂeiammma) ZJMS’L) .

uppgrtfé 3l (&id.2)

icﬁsrwwtq

e o g ey T _...__..,_..._. —— — e — ——— ——y o e it

A=A >
= Z =f(«u2,v7~) = —5(u3+fu3)) 0L, ;

y=v2
5: riuny=(u2 v2 Lws+v®), D=lo41x[01]

oy @.‘_J_ 2z 2z DX By
s =4 |O% BV L BU BV L BU By
mEIW Tz bz TY 0 Ax |TH . Ry

U oV aw AV P —'—5—\7

o 2y 2u? 2v¥ 2w o

A

o=

— A
= A+ 4

2u% 22 2u. O O 2w
=-dnd, £~ duvtg rdaaw g = ~duw(u, v, ~) =
= e x ! | = [-duw (v, -1)] = dow VaZvi] =

A(©)=}] HuvuEvRidudy -

“Sl(51VUQ+’vQ ZM&M)ZVOM__

“j:([ 2 (w2238 )2«/&\; -

%5 ((v242)%R (v +,1><’> )2fvdlv=

2 [2((ute2)%-(u2e0)512)]! =

Lé(gslz 2512 2512, 4) = 4(35 205124} =

=—‘~“1—-5(9\/——~8\/— -IJD

ey ——— — —— — o — —

I

’ULD*DOM,{{ 22 (d. 2)

5£OS/WWLO{ 0L X L]

- §>_E:_JC(XJB) "x ~+y; D { ;

OLy£2x

S: ()= (U‘J/U) %M2+U); wv)eD;
Mo lean behglla x o Y som ’Pa}zanfrz.&%rar.

Ea



! & 9 /Z\' SN A
It’*uxlré: 1 G L =-MX—H+Z:(—U)—4,4) =
c 1 A1 )
= do=rix rj|dudv =yuZ2 dudy
' V |
V=24 : OLuL]
1 —-T):
OLVL 2
5 1T 2

H 2 _
A©)-J_do =] duf V2 dy -
- R 2udn=
11
[g (u2+2)° 2]0
~2.(3V3-24%).

M‘-P*Pg'tlﬁ 3.3 (&d.2)

5Eé’swmd
L)

S5: riuw) =(u,w, 1-u-v), (Lv)eD; for(s

3

8 AN

144

o 1 -

=VZdudy = (&)= | do =3 U(D)-B .

Cyx 1) = = (1,4, 1) = do=|rlxr)dudv=

Uppgift 3.4 (5id.2)

u%cﬂsfw'wta
- Z‘ﬂﬁﬁf1“xa 2T xAu2gh

— e e

Observenc, ot 230« 1-x2y*>0¢ x%y2< L.

K =ALDS 5
= Z =]C(ucn8\)/ Uusta)) = {— U =
S:MS&‘*VLV
Ogus]
= 5. (W)= (MCDSU USLY, ’1—’U-2) A { -
“““““““““““““““““““““ Q&L 2Tt

r =(cosv, stay, ~214) / ,
=T (uv) X1, (W, V)=

f 1
1y =(-ustnv, wcosy, Q)
M I FaN
X Y Z
oSy St -2
“AUSINY ALDSY O

de=|r/, xrr\,lduclv_\/tlul_ku doud =V ududy
= J& S) m“ACLU =50\/ U2 ucﬂujo dv-=/%=4u +4/

—-(2u2cpsv Zu":grmu ) =




~an L R EERD T 6.
&r j}é’ﬁa O‘WL rudin. ’

M’P-pgmﬁ 3.5 (8id. 2)

6&6’8\/1/{/1/@[
J

5: T(v)= (ucesy, usivty, w?); A=[o4]°

A S iy o — ey rrrrT — — AL ALl S HILILS il —— — e Eru immrwn  Fmm mmis e — e — ——— —

Fod o 0042 A B2 5 oY
T Xy =X 3w " B, T v

= (~2U* sy, —-Q.uz‘s{,rmj] wm) =
clcs::[lr“,tix v | dudy =~/du?+ w dody ; (wv)el;
] 1
A(8)= [ do = § VUZAT wwelas | v (551
U;!- Mmcie}zj%’-rsjccﬁs {m%%g\fa:l-tmem 1 3.

Uppgift 3.6 (Sid. 2)

Ldsun
Sf\Afwx_g - . o a2 a
S: T, V)= (Ui viZuv); Ayl

e by —l— . — e o e s gttt pimta] G e Wi — G e, — e e

o ﬁj =(2u,0,42v)%(0, 2v,N2u) = 2V2 u? ~2v2v - duw)

= do =1/ x ) [dudv =V8u 8vtieury2 dudy -

BT ducly B el
U=rwsd | Cdre J

NA©=V8 SSA(’LLZ—W 2ydaudw = [ i

|
V=rsitnd! 0<B< 2T

—

! 2,
:\[gjoracﬂ,rjoﬂe =2\[§-£—£—-2T( ‘:“_\_/?I_r_;

U‘P'Pff’d.\]cé 3.7 (Sd.. 2)

o‘Ecﬂsw&vg
d

S+ ruv) =(2uceshy, 2ustmy, 2u); A:{ 5
———————————————— B SLEvEe|

! xr! = 2(coshv, sirhiv, ) x(2usinhy, 2ucssbu, o)

osug!

~ o

% ‘ Z
= [2cshy  2sinhv 2 (=
2usiiny  2acoshv O

= (-ducoshu, dusivdiy, das) =
do =] lr‘,Lix T,\//' |dudy = du \/_g“oéji_@@i_ghz\ﬂ_fﬁy_ + dudv
= duVeosh2y +] dudy = 2 Jessh®y dudy

— iy i — i ra g st g

9



As) :SJA&G = 2@54 2ucQu S%os!}w dw =
=23 [fu2] [SWJM] -
=242 4. sivdn 4 =V2(e-eh).

L]\(‘aoﬁm fa.t(:{‘cx, om de %P&M\S{/&a qu.m[&m'mﬁtma

coshx = E2E2 simhix = 2%, famhx sidic
cssh®y - stvdiZx =4 (den %P&@oﬁzs&q etbeun).
Cﬂ‘&wx+ SW2X~ cosh 2% = QS{A/&QXM == 2@3!%.2 ~1.

Dsirdhx = coshx , Deoshx = stvdx .

" — e s, ittt it e

Uppgift 3.8 (Sid. )
id’swtmq

)
O: rluw) =(ue’, ue, Vau), A:{

0&MU&NZ

0evg Ao’

! xr, =(eY, &V 2)x(ueY-ueV, 0)=
& 4z
ev¥ &V 2
ueY -ue¥ o

do = v x 1 [dudv =VBu-Ve™?Vie?i 2 dludy =

= (V2ueV ZueY -2u) =

10
=2V 2eosh2u4 2 dudy = 2uVeoshh2u+ dudvy =

=221 o oQMch\) =NZ. 2udu - coshy dv =
A(8)- \ESQUcUM 52 coshy dv = \/éwa(%zy
=B 5(e? 22 o2 JE"”‘2) V2 (VZ - ) 1,

————— e ey gy s A it

|
....,Q/V\_Q %24/2_' 24/2“\[51

S, 3 =277 =2,

fLL*ppqxb-Fé 3.9 (8id.3)

ié’swimg
() ®eeuytz®=d A 230 e ZaVi-xbyZ oyl
1r(7‘~,4j)=(’><,§j,\/1~x2—-3 ) A +"d2éi.

(z ZJ 1) =
OtU'—"[YLXFélcﬂ.Xcﬂ.H \/QZJ’%M&X%:_Z‘H‘J
&(5)'-‘-“&&5 =ﬁ/_\V1-—'><5~“d2 xcﬂ.éjz/pold,r%/=
[%-:mose E 0& rad 54
y=rsin| ogosom| "oV

r;xxré=(1,o,~—><i-)><(04

chj. cie—

-] o] Ten



OLUL 2T

@ 5:r(uw)=(smalcosy, stnusivy, cosv); A: ;
———————— Oéj\}é‘%

1r‘,fJ_ =(cosu sy, cosusiny ,; 0) /
: = u’,{i X1, =
wri, ={~stru stwy, stnadess, ~s1nw)
& 3 2

COSALCOSY COSU STy O
- SN SN STAALESSVY -3y

=(~cosu 8Py, oSU STV LSSV, SIMALCSSU) =

= LosAL: (- St %sirmZ\), st ) =
de =l x| dudv =stvvdudy | (w,v)ed;

A(S)= SK Adld = _g:wcg.u- S:{szfcmv dv =2,

.

e ot ity e Py f— el

do=R%sinb dode.

Uppgift 340 (Sud. 3)
idmm&

R

)

{ S+ r{uv)=(uwsy, ustn, h (4~ =)

A OLULR, OLvg2Tt.

‘K‘,Lx ry = (cosy, st ~ %) X (~AUStnY, UL SSY, O) =

Fa) A e
% G z

=| cosv sty ~W/R | =
-usmwy awwsy Q

_—_(%—uwsv, %MSWV, >y ~_->4
do =t x| dudv = uJUR) 2 dudy, (wv)ed ;

() =[] do = SVIERE | udos [ v =

T e e et ) i, i, eyt . o e, ] Sty e, il Ly, et o s gy St vrey v i oo s, inmiia ———— v —

{ \ !
o= (—-rsmmucosv, SN USTUNY , rms%} }

rfd = (- ‘CR—I- rcosq) S'L‘fm), (’R—brcow) cogv, O)

v

N
lr',i,.'x 11"(, = ~Y*('R-+ roosfu,)cnsu_cosvx -

- r(Rercosw)cosusiuwy G -

~ v (Rareosw) sdnad Z =

e iy s —_———

11

= = r(Rereosw):- (cosiiusy, wssustiny, i)



do=[r %1/ ldudv = v (R4reosw) = Q)=
Pais 2t 2
= S dw. ‘&o r(Rev c,ow)cuwl. = Sjﬂctv SOTYE'RCLL.L =_f-_¥-_*|f\ﬂ%_

O

&W. Ovommstiende tﬁcx dir en torus.

MPszﬁﬁ .42 (Sid.3)
SE.C'iSMAMC{

0L
8: r(un)=(ucosy, wsimy, ba?); A )
Oé\){:z

—>1ru><1r' = oSy, ~usin, ) u

JLR”,L: (cosv, sy, an)
Y =(-ustny, uewsy, o)

= do=|r x| dudy =JuZ+] fu&uc_ﬁ,% (u,v) e ;
kMQJMZM@f@_AmMg&@@%

2 2‘.%3/75
“ELE&'—%[ 3 ]1 _2__(3\_@.:@_
\ﬁl'mmam ﬁé'sfwtmg

S: Tl = (%4, S OxBry2) 5 A xBy%l w20,

]r.;:xﬂ’é 2({, Oj'>(>><(of4; H):(H%)“&j)q)::‘) ]T.i)(\réi-:

12
NXEGHT = do =gzl dxdy = L(S)=
— !
=5j Vx2ryZe doxdy {x cooet | pered J
A g-rswx@l 0484 %
=T [Jg(r )3/2]12 L (24d2-1).

= Skx/TrZ——M r &rf:[aG
O

u‘pp&[&:ﬁ: 3.13 (5id. 3)

&c’immq Z
) |

J JCLSMVE'J/L, Suant SYNS dewt dd, cw Cj{-otm_ S
Jjﬂger £ denn Jcc?rsjca okj.ccmaéew- dess Pnﬂ‘eﬁc-

tione 4 Y- Pf.owue{ ar A 0<x<£] , OLY&EX.

S r(»y)=( N 2y A {O e ’0%5
A J )
E- X./HJ_“.__._ 04Ul



re=(1, 0,25
x=(1,0, m)}xér;xlfé%"x:@)U@

=X

= G[U=[dxré[&xi3=%—2&xcﬁ5 = A(5)=

dudy (b 1 % {
- e i )y =) =t

Svah: Den sdlda arecn & d-.

Uppaift 344 (5id. 3)

kré = (0143 %)
=2 = &(6)=\[—2~HAC£XC&’J =\2 %z%_.
n Nableleallew!

&Ecﬁszvmlfvlﬁ

AGY,R) = (2x-6y+z?, do-yPr 27, xPy2222)

S e, o, s, i,

=2-2y-dz.
5§ 5
/6) VXA': %X - BU az =z

2x-6yrz? hxoy24R2 XAy2-222
= (BH(XQ+82—222)-BZ (4><-82+2.Z)) L+
+(22(2-6y +22) -0 (x By % 222)) 4 +
+(BX(LL'><—HZ+QZ)—33 (2% ~6Y+22)) 2=
= (2-8"2) 22-"2><') 4"‘6> ':‘_(_.2_1“;{_—_2_)_2312_9&2.1
13



1k

&) V(V-A) = V(2-24-dz)= (0, -2, -oL). (8E=Y (3= 0y
IR J V& T—(exg,e?‘U)@{ N @{ J ey
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