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MA1103 Flerdimensjonal analyse August 2017

Problem 1 Determine whether
a:3—x22y+439)cy2 if
x, = 3z ty+y !
f(z,y) { 0. f

is continuous at (0,0) or not.

Problem 2 The path of a fly is the curve C' parameterized by

r(t) = (e’ cos(t), e’ sin(t), 1),

t>0.
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a) Compute the velocity vector, the speed, and the acceleration of the fly at

time ¢t = 0.

b) The curvature x of C' at time ¢ is defined as

_ @) <" @)

K(t) ==

Compute the curvature of the curve C.

Problem 3  Let f(z,y) = (2 + y?)e”

a) Find and classify all critical points.

Ol

b) Find the tangent plane of the graph z = f(z,y) at the point (0,1, 1).

Problem 4 Let D be the region in R? determined by the inequalities 2% +y? <

1 and y > x. Sketch the region D and evaluate the following integral:

//D 2 cos(x? + y?)d(x,y).

Problem 5 Compute the area of the surface S given by z

z €[0,1] and y € [0,/z].

2\/x, where
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Problem 6 Let F(x,y, 2) = (2y%e*?, 2ye™, xy?e®).
i) Show that F is a conservative field and find a potential function f such that

F=V/.

ii) Evaluate

/F~dr,
C

where C' is a curve parameterized by

P(t) = (cos(2t), sin(t), t(r — 2¢)),  te [o, g}

Problem 7 Let R be the region in R? enclosed by z = 1 —¢!**~¥" and z = 0.

a) Sketch the region and compute the volume of R.
b) Let the vector field F be given by
F(x,y,z) = (2z + €, sin(y), x — cos(y)z).

Evaluate

/ F-ndS,
OR
where OR denotes the boundary of R.



LI1ST OF FORMULAS FOR MA1103 VECTOR CALcuLUS 2017
Taylor’s formula.

First-order Taylor approzimation at ° € R™.

Tix) = F() + 0 52 (<) (s — a?)
i=1 "
Second-order Taylor approzimation at x° € R™.
_ 0 0 0\ 0
100 = 16+ 3 5 () Z = axj ) = a).

Change of variables formula.

Change of variables formula for polar coordinates.

//D f(ﬂf,y)d(x,y)=/D* f(rcos@,rsinb)rd(r,o).

Change of variables formula for cylindrical coordinates.

///Wf(a:,y,z (2,9, 2 //W*frcosa rsin, 2)rd(r, 0, 2).

Change of variables formula for spherical coordinates.

fz,y,2)d(z,y, 2) = f(rsingcos @, rsin ¢sin b, r cos ¢)r? sin ¢ d(r, 0, ¢).
/), /1.

Integrals over curves. Let C be a curve parameterized by r : [a,b] — R™.

/fds—/f DI ()] de.

/CF~ dr = /abF(r(t)) -1’ (t) dt.

Integrals over surfaces. Let T be a surface parameterized by r : A C R? — R3,

ffpos= f o |

Vector fields. F: T C R3 — R3

//TF.ndsz//AF(r(u,v))- (gz SD d(u,v).

(25 2) s [
//S(curlF)-ndS:/asF~dr.
///Vdide(:c,y,z)://EWF~ndS.

Scalar fields. f:C — R

Vector fields. F : C C R* — R"

Scalar fields. f:T — R
or Or

* Bv

d(u,v).

Green’s Theorem.

Stokes’ Theorem.

Divergence Theorem.



