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Problem 1:

a) Find all first and second order partial derivatives of

2 Y
s(w,y,2) =ayzsinfe +y+2)  and  glry,z) = (z)e

b) Calculate for the function f: R® — R
f(z,y,2) = arctan(z)e? + sin(z) In(1 + %)z + 2”¢*

the derivative f,,. as well as Vf(z,y,2).

Problem 2: The function

ulw,t) = 5 [sm (27% " ct)) + sin (%% _ ct))]

describes approximately the displacement of the point x € [0, L] of a vibrating string of
length L at time t > 0

2
The position of the string at time ¢ = 0 is u(x,0) = sin (%) . These are the so-called

initial values.

a) Calculate the displacement at the end points of the string, the so-called boundary
values u(0,¢) and u(L,t).
0*u

0%u

b) Show that u satisfies the wave equation —— = c*——

) q a2~ C Ba?
c¢) Try to sketch the form of the string for ¢ = 0, 6%, 4%, é, 2%, % .

Hint: sin(a + b) + sin(a — b) = 2sin(a) cos(b) .
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