Exam for MVE041 och MMGL32 Flervariabelmatematik
The 28 August 2015, kl. 830-1230
Help materials: Attached formula sheet. No calculators.
Telephone: Frida Svelander, 0703-088304

Total points are 50. Passing this course requires a) 25 points of 32 points on the Passing Part, and b) a pass on all six
Matlab labs. Your bonus points from this course apply to the passing part of the exam. The maximum score on the
passing part is 32 including bonus points. A grade of 4 or 5 is obtained with scores of 33, and 42 respectivley. Bonus
points do not apply to the mastery part of the exam.

Solutions will be posted on the course website on the first weekday foliowing 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

L//l. Consider the function f(z,y) = 21z® — 7y.

(a) (4 pts) What is the derivative of f(z,y) in the direction of the vector v = 21+ 3f at the point P = (},1)7
(b) {2 pts) For the graph z = f(z,y), write the equation for the z = 14 level curve, and make a sketch, '

/2. (3 pts) Find all critical points of the function f(z,y) = 2y -« + 32,

3. (4 pts) Let flz,y) = a3y + 3y?, and suppose a = ¢!,y = t*. Use the chain rule to compute L a(t)y = £ fz(t), y{t)
and write as a function of ¢ only.

v 4. (3 pts) Let € be the helical curve #{t) = 4 cos(t)t + 4sin{t)j + 3tk from ¢ = 0 to t = 2x. Compute the line integral
I= [, zds.

. {4 pts) What is the volume of the region 224t <22 a4+ 27 -

. Consider the vector field G{z,y) = {(ye™ + 3a%y) 1+ (2™ +2%) §.

(a) (3 pts) Compute V-G and V x G.
(b} (3 pts) Find a function ¢ such that G = V¢ and compute f, G dF for any curve C from P = (0,5) to @ = {1,2).

‘/7. 6 pts) Write down the equation of Green’s theorem. Let Pz )y = [cos{z)sinfy) - 227 Y 14 Lsin{a) cos Yy} + yz’ ]
’l 6

Compute fc F' - dF where C is the closed path bounding the triangle with corners (0,0), (1,1), and (0, 1) oriented
counterclockwise.

Mastery Part
8. (6 pts ) Integrate f{z,y) = xy over the region in the plane defined by y > 2%, y < fx®, and 1 < ay < 4.

« 9, Extreme Values with Constraints

(a) {3 pts) Let C be curve defined by g{z,y) = 0, and let [y = (0, %o) be an interior point on € at which Vg is
ron-vanishing and at which f(z, %) has a local extreme value. Prove that there exists a Ag such that (xg, Jo, Ao)
is a critical point of L{z,y, A) = f(x,y) + Aglz, y).

(b) (3 pts) What are the maximum and minimum values of f(z,y) =2 +y - 22 — 3y? on the region defined by
=%+ 3% <17

»10. (6 pts) Compute the flux of F' =y (\/w;"ﬂ?i +. \/.m-ﬂy+y2 i) out of the graph of the function f(z,y) = 1 — 2 — ¢*

over the first quadrant. Does the divergence theorem apply in this case? Why or why not?
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