Exam Vector Calculus for Applied Physics/Applied
Mathematics Bachelor Module 4

Codes 201300164, 201400535
May 22, 2017, 8.45-11.45

e All answers must be motivated and clearly formulated.

e The use of a calculator is not allowed.
X 1. Given the planes: S;:x+2y+2=2and Sy :3z —y — 22 =4.

E Calculate the parametrization r;(¢) of the intersection line of the planes -
Sl and Sg. ’

b @ Calculate the cosine of the angle between the planes S; and S,.
Given the curves: ry(t) = (¢,¢%,¢3) and r3(t) = (sin(nt/2), (2 —t)?,2t% — 1).

#47
K rc./Calculate a vector that is normal to the tangent vectors of the curves
ry and rs at the point of intersection (1,1,1).

2. Given the functions

(o) =tn (

1

m) y fL’(S,t) = €8t, y(t) = cost.

% @ Calculate %.
; 22
X @ Calculate Batas'

Given the function f(z,y) = 1/1 + exp(z — 2y — 3), with exp the exponen-
tial function.

c. Calculate the Taylorseries of f(z,y) around the point (z,y) = (1, —1)
up to and including the linear terms.

Calculate the directional derivative of f(z,y) at (z,y) = (1,—1) in the
direction of the vector u = (\/5, \/§) ,

3. Calculate the integral
// vV 2z(y — 2x)dA,
R

where R is the parallelogram in the zy-plane with vertices (0,0), (0,1),
(2,4), and (2, 5).

@ Calculate the integral using the transformation T : = 2u,y = 4u+v.
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@ Calculate the integral directly in the z — y plane, thus without usmg
a coordinate transformation.

4. Calculate the integral
/ V2 + y2dS,
s

with S the surface given by the parameterization
. .. 28 '
r(u,v):ucosv1+u51nvj+§v2k 0<u<l1,0<v<1.

@ Compute the integral

//ScurlF-dS, = S T

: C
with the vector field F given by SS Fé’% I/\] J S :SSSC)VFJP
|
F(z,y,2) = 2?yzi + y2?%j + 2zk. 5 D

The surface S is that part of the sphere z2 + Y% + 22 = 5 the lies above the
plane the plane z = 1. The surface S has a normal vector with a pos1t1ve
B e -eomponent-in-the z=direction of theCartesian coordinate system.

X 6. Investigate if the following series converge or diverge

@“ I °° n+ 9" @“’ 422"
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