
Name  
Date  

PVK2020_Ana3 Score  

1. Did you already have a look at the map of Analysis 
3?
0 POINTS

2. A solution must be at least  in order to be well-posed.
1 POINT

3. State the order and the linea̶ity/nonlinea̶ity of the following PDEՔ

1 POINT

T̶ueT

FalseF

 ��

T̶ueT

FalseF

 2 �EQU�2 ����2 2 ���2 2 �� ��" 2556 66 565 556 5 556
S ���

3rd Order nonlinearA

2nd Order quasilinearB

3rd Order quasilinearC

2nd Order nonlinearD

2nd Order linearE

3rd Order linearF



4.

You’re given the following system of ODEs. How could you solve it?
1 POINT

5. You’re given the initial condition  for . How do you represent this as an 
initial cu̶ve?
1 POINT

6. How can you paramet̶ise the unit circle?
1 POINT

7. Is
 
a valid paramet̶ization of the initial condition

 ?
1 POINT

Go to the next questionA

Differentiate the equation for x w.r.t. sB

Differentiate the equation for y w.r.t. tC

GuessD

 2  ���6  ��#   6� � � �  6��!���

A   0�����#�0� ��0��!���� �

B   0��0��#�0� ��0��!���� �

C   ���0��#   0 ��0��!���� � ��

All of the aboveD

, A   EQU  0 ��UKP  0� � � � ��  ������0��Ú��S

, B   EQU  0 ��UKP  0� � � � ��  ������0��Ú���S

C   0��0� ��
D   EQU  0 ��UKP  0 ��ÀS�����0��Ú��S� � � � ��

 5 �� ��0 ��6 �� ����  ����0��� ������0�
�

� 2̄ �

 2�5������ ������5

T̶ueT

FalseF



8.

Compute the c̶itical time 
1 POINT

9.

Consider the PDE . Which of the following statements 
are co̶rect:
1 POINT

10.

For which values of  is the problem solvable?
1 POINT

 6 

2A

0B

Ե1C

1D

 5 2 ���562 �À�62 ���UKP�5 �2 ������ ����
55 56 66

�
5

Parabolic in A  ���    6�� �����5��¾  ℜ] _

Parabolic for B  ���    5�� �����6��¾  ℜ] _

Elliptic for C  ���    5��������À������6������] _

Hyperbolic for D  ���    6��!�����5��¾  ℜ] _

 D��E

For all A  D��E��¾  ℜ��0�1�D�� ���
For all B  D��E��¾  ℜ��0�1�E�� ���

For all C  D��E��¾  ℜ��0�1��D����E�� ���

For all D  D��E��¾  ℜ��0�1��D����E�� ���



11. This winter you're going skiing, on your way there in the 
train you decide to relax in the train by studying a little bit 
of analysis 3. As you see the mountains from a far, you 
wonder:
"Do mountains represent ha̶monic function?"
1 POINT

12. After some time you've made up your way to a pass, and 
wonder the same thing:
"Can the pass be paramet̶ized by a ha̶monic function?"
1 POINT

13.

You've made your way up the highest mountain and in the far, you see to the Canton of 
St.Gallen! You notice that this Canton is basically an annulus around Appenzell and that you 
can c̶udely model it using the following equation.
You then ask yourself, what is the highest point in the Canton of St.Gallen? (in thousand 
meters)
1 POINT

T̶ueT

FalseF

T̶ueT

FalseF

3/4A

1/4B

1C

3/2D



Align Quiz to Standard

Did you already have a look at the map of Analysis 3?

0 POINTS

True

A solution must be at least  in order to be well-posed.

1 POINT

False

PVK2020_Ana3 Save and Exit

Share

1.

i

2. C2

i

It's available here: https://n.ethz.ch/~megretj/download

/Notizen/Map_of_Analysis_3.pdf

No. The conditions for well-posedness are existance, 

uniqueness and stability. However, beeing  is sufficient.

 a.k.a. smoothness is necessary for a strong solution!

 C1

C2
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State the order and the linearity/nonlinearity of the following 

PDE:

1 POINT

You’re given the following system of ODEs. How could you 

solve it?

1 POINT

3.

u  cos(u ) + u u  + u u   =  e uxxy yy xyx xxy x xxy
π 1.5

A

B

C

D

E

F

i

4.

A

B

C

D

3rd Order nonlinear

2nd Order quasilinear

3rd Order quasilinear

2nd Order nonlinear

2nd Order linear

3rd Order linear

Clearly the equation is not linear w.r.t. u. The highest degree 

term is  (which is the same as ) , it is of order 3. As 

this term is not linear (it's squared: ) this equation is 

nonlinear.

uxxy uxyx

u uxyx xxy

Go to the next question

Differentiate the equation for x w.r.t. s

Differentiate the equation for y w.r.t. t

Guess
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You’re given the initial condition  for . How 

do you represent this as an initial curve?

1 POINT

How can you parametrise the unit circle?

1 POINT

Is

a valid parametrization of the initial condition

 ?

1 POINT

False

5. u  1, y =  f   y( ) ( ) y  >  0

A

B

C

D

6.

A

B

C

D

7.
 x   =  s , y  =  3,  (0, s)  =  1 + s0

2
0 ū 2

u(x, 3)  =  1 + x

i

s, 1, f(s) , s  >  0( )

s, s, f(s) , s  >  0( )

1, s, f   s , s  >  0( ( ))

All of the above

, cos  s , sin  s( ( ) ( )) 0  <  s  ≤  π
, cos  s , sin  s( ( ) ( )) 0  <  s  ≤  2π

s, s( 2)
cos s , sin s , −π  < s  ≤ π( ( ) ( ))

Be careful ! Now s only parametrizes  but we need to 

parametrize for all x (  would 

work).

 x  >  0
 x  =  s, y  =  3,  (0, s)  =  1 + sū
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8.

Compute the c̶itical time 
1 POINT

9.

Consider the PDE . Which of the following statements 
are co̶rect:
1 POINT

10.

For which values of  is the problem solvable?
1 POINT

 6 

2A

0B

Ե1C

1D

 5 2 ���562 �À�62 ���UKP�5 �2 ������ ����
55 56 66

�
5

Parabolic in A  ���    6�� �����5��¾  ℜ] _

Parabolic for B  ���    5�� �����6��¾  ℜ] _

Elliptic for C  ���    5��������À������6������] _

Hyperbolic for D  ���    6��!�����5��¾  ℜ] _

 D��E

For all A  D��E��¾  ℜ��0�1�D�� ���
For all B  D��E��¾  ℜ��0�1�E�� ���

For all C  D��E��¾  ℜ��0�1��D����E�� ���

For all D  D��E��¾  ℜ��0�1��D����E�� ���

da

Sol

m



11. This winter you're going skiing, on your way there in the 
train you decide to relax in the train by studying a little bit 
of analysis 3. As you see the mountains from a far, you 
wonder:
"Do mountains represent ha̶monic function?"
1 POINT

12. After some time you've made up your way to a pass, and 
wonder the same thing:
"Can the pass be paramet̶ized by a ha̶monic function?"
1 POINT

13.

You've made your way up the highest mountain and in the far, you see to the Canton of 
St.Gallen! You notice that this Canton is basically an annulus around Appenzell and that you 
can c̶udely model it using the following equation.
You then ask yourself, what is the highest point in the Canton of St.Gallen? (in thousand 
meters)
1 POINT

T̶ueT

FalseF

T̶ueT

FalseF

3/4A

1/4B

1C

3/2D

Maximumprinciple

Meanvalueprinciple or guessthat u si ge


