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Tentamen i MVE041 Flervariabelmatematik 
Den8 oktober 2016, kl. 830-1230 

Hjalpmcdel: Formelblad (bifogat), inga raknare. 
Telefon: Adam Malik, 5325 - · - - ::--=��=-·

Tentamen bestar av en godkantdel (38 poang) och ovcrbetygsdel (12 poang), sammanlagt 50 poang. For godkant pa 
tentamcn kravs 25 poang pa godkantdel. For betyg 4 kravs totalt 33 poang var av minst 4 pa overbetygsdel. For bctyg 
5 kravs totalt 43 poang var av minst 7 pa overbetygsdel. Bonuspoang fr/m 2016 riiknas in i totala poiingen. For att bli 
godkand pa hela kursen masta du ldara tentamen och alla 6 Matlab laborationer. 

Losningar Higgs ut pa kursens webbsida fiirsta vardagen efter tentamensdagen. Tentan rattas och bedoms anonymt. Re
sultat meddelas via Ladok ca. tre veckor efter tentamenstillfiillet. Forsta granskningstillfallc meddelas pa kurswebbsidan, 
efter detta sker granskning alla vardagar 9-13, MV:s exp. 

Godkiintdel 

( I. Bctrakta funktionen f(x, y) = x3 
- lOx + y2 

- 6. 
(a) (2 p) Bestiim gradienten av f.
(b) (2 p) Hitta den utatriktad enhets-normalvektorn till grafen z = f(x,y) i punkten Po = (2, 1, f(2, 1)).
(c) (2 p) Ange en parametrisering for linjesegmentet r(t) som borjar i Po vid t = 0, och vid t = 1 ar en enhet i

riktningen fOr normalvektorn.

2. (5 p) Vad iir andra ordningcns Taylor polynom for funktionen av tva variabler f(x,y) kring (0,0)? Med hjalp av
denna allmiinna formel, beriikna andra ordningens Taylor polynom for funktionen f(x, y) = e

3
y-x pa (0, 0). 

1 3. (6 p) Hitta alla mojliga extremeviirden av f(x, y) = 2xy - x - 2y2 pa triangel med horn i (0, 0), (0, 1), (1, 1).

4. (5 p) Bcriikna intcgralen fffr zdV, diir T ar tetraedern i fiirsta oktanten som begransas av koordinatplanen och
planet x + y + z = 1. 

5. (5 p) Bestam divergenscn och curl av V = xeY'i + yexzj + zexYk,

6. (6 p) r(t) = 3 sin(2t)i + (cos(2t) + cos( 4t))j sparar ut en slutcn kurva i medurs riktning som t gar fran O till 1r. Med 
\ hjalp av Greens sats bestam arean av omradet som bcgriinsas av denna kurva. Tips: anviind vektrofiilt F = -y'i

( 

7. (5 p) Bcstiim f!odet av V = (xz + 2)i + yzj + xyzk ut ur sidorna (inte iindarna) av cylindern med radien a och 
Jigger mellan O S z S h. 

Overbetygsdel 

8. ( 4 p) Paramctriscra intcgralkurvan for V = -yi + xj + ck som borjar vid (1, 0, 0) gcnom sin bagliingd.

9. (4 p) Betrakta riktningsdcrivatan deflnieras av

Duf(a,b) := d
d I f(a+tu,,b+tu2) 
t ,�o 

vid en punkt da f(x, y) ar differentierbar och 'v' f(a, b) cJ 0. Vad iir storst och mist viirdena av Duf(a, b)? Betyder 
Duf(a, b) forsvinna? Om sa iir fallet, i vilka riktingcr? Stod dina svar. 

10. (4 p) Anviinda divergcns-satscn for att bestiimma flodet av vektorfiiltet V = (x + xz)i + (x + yz)j- (2x + z2)k ut
ur den forsta oktant av sfaren x2 

+ y
2 
+ z2 = a2

. 



Exam for MVE041 Flervariabelmatematik 
8 oktober 2016, kl. 830-1230 

Help materials: Attached formula sheet. No calculators. 
Telephone: Adam Malik , 5325

The exam consists of a passing section (38 points) and mastery section (12 points), for a total of 50 points. A passing 
grade on the exam is obtained with a score of 25 points from the passing part. A grade 4 is obtained with 33 points in 
total, and at least 4 from the mastery section. A grade 5 is obtained with 43 points in total, and at least 7 from the 
mastery section . Bonus points earned during the 2016 course are included in the total scores. To pass the entire course 
you must pass the exam and complete all six laborations. 

Solutions will be posted on the course website on the first weekday following the exam. The exam is graded anonymously. 
Results are available on Ladok starting three weeks after the exam day. The first day on which you may contest your 
grade will be posted on the course website, and after that you may file a contest with the MV exp weekdays 9-13. 

Passing Part 

1. Consider the function f(x, y) = x3 
- lOx + y2 - 6.

(a) (2 p) Compute the gradient vector off.

( 

(b) (2 p) Find the outward pointing unit normal vector to the graph off at the point Po = (2, 1, J(2, 1)). \ (c) (2 p) Parametrize the line segment r(t) which starts at Po at t = 0, and at t = 1 is a unit distance in the 
direction of the normal vector. 

2. (5 p) What is second order Taylor's polynomial for a function of two variables J(x,y) about the point (0, 0)? Using
this general formula, compute the second order Taylor polynomial for the function J(x, y) = e3y-x about (0, 0).

13. (6 p) Find all possible extreme values of f(x,y) = 2xy-x-2y2 on the triangle with corners (0, 0),(0,1 ),(1, 1).

4. (5 p) Evaluate the integral fffr zdV, where T is the tetrahedron in the first octant which is bounded by the
coordinate planes and the plane x + y + z = 1.

5. (5 p) Compute the divergence and the curl of V = xe"zi + ye"zj + ze"Yk, 

6. (6 p) r(t) = 3 sin(2t)i + (cos(2t) + cos(4t))j traces out a closed curve in the clockwise direction as t goes from O td 
1r. Using Green's theorem compute the area enclosed by this curve. Hint: use the vector field F = -yi, 

7. (5 p) What is the flux of the vector field V = (xz +2)i+yzj +xyzk through the sides (not the ends) of the cylinder
of radius a and lying between O :<; z :<; h. ( 

Mastery Part 

8. (4 p) Parameterize the integral curve of V = -yi + xj + ck starting at (1, 0, 0) by its arclength.

9. ( 4 p) Consider the directional derivative defined by

Duf(a, b) := 
d

d I J(a + tu1, b + tu2), 
t ,�o 

at a point (a, b) where f(x, y) is differentiable and where '\I J(a, b) cf 0. What arc the maximum and minimum 
values of Duf(a, b)? Does Duf(a, b) vanish? If so, in what directions? Support your answers. 

10. (4 p) Use the divergence theorem to find the flux of V = (x + xz)i + (x + yz)j- (2x + z2)k out of the first octant
of the sphere x2 + y2 + z2 = a2

. 



�--· 

[-x_O,rk/ f,,(wf'/e,t,{ 
.:._._. ___ _ ,_ �-,.-----�-------·-- --'• •.•. ,, .. --�- ---'c·�C.-·-··-'='""-'·''"-·c..=-��--

�0
161008 

-=·c,c_,--...,. 

'��) f(x,�J 'c /"·-10" •}j' rj 

b) 

P, = 'J Ye'.
'\

·- IC)

I 
(ti_ 

._. _. ___ ,. __ -- --

j ' 
/, .. )t·L} 
I 

(2cr1 �) ·;;;:; I

I ·'{7 ,f I (�1•J .�� 



lukasma
Line

lukasma
Typewritten Text
Detta är fel!

lukasma
Callout
 g(x) := f(x,x)= 1,5x^2 - x g'(x) = 3x - 1 g'(x) = 0 omm x=1/3 x=1/3 är en kritisk punkt














