
Reviews 
 

VL1 

Nr1 
A 16-bit A/D converter is used to convert an analog biosignal with a minimum voltage of  
-30 mV and a maximum voltage of 90 mV. What is the resolution? 

Wählen Sie eine Antwort: 

a. 30 mV 

b. 1.8 μV  

c. 120 mV 

d. 30 μV 

 

 

 

Nr2 

The signal from an electromyogram (EMG) is commonly classified as ______ , requiring 

identification of stationary segments for proper signal processing, pattern analysis, and 

clinical diagnosis. 

Transient Random Periodic 

 

VL2 

Nr1 
Which statement is NOT true about signal averaging 

Wählen Sie eine Antwort: 

a. It can be used to reduce the noise due to beat-to-beat variations in an aortic blood 
pressure waveform 

b. It can be used to reduce noise of a biological signal similar to that of a band-pass 
filter 

c. It is used to try eliminating the noise components of biological signals, without 
removing potentially wanted parts of signals 

d. The measurement error contains the influence of the noise and approaches 0 as 
the number of measurement trials approaches infinity 

e. If a signal is measured several times, the signal part tends to accumulate and the 
noise part tends to cancel itself  

 

Feedback 
Die richtige Antwort lautet: It can be used to reduce noise of a biological signal similar to 

that of a band-pass filter 



VL 3 

Nr1 
________ are more harmful to the body than the others. 

Low energy photons 

Alpha particles 

High energy photons   

 

Nr2 
Carbon 14 is a radioactive isotope of carbon that has a half-life of 5,730 years. If an initial 

sample contained 1,000 Carbon 14 nuclei, how many would still be around after 22,920 

years? Give four significant digits in your answer. 

 

 

VL4 

Nr1 
The Ramp/Ram-Lak filter has the effect of filtering out the ______ frequencies and 

passing the _______ frequencies, increasing contrast. 

 

Low/high/mid 

Low/high/mid 

 

 

 

 
 

 

 

VL5 

Nr1 
Sort the following from highest to lowest impedance:  

High   _______  >  _______> _______  >  _______  > ______ Low 

 
Air, Bone, water, blood, fat 
 



Nr2 
A small lesion roughly 2mm in diameter at a depth of 6 cm must be found. Which of the 
following rectangular array transducers with apertures (L) and center frequencies would 
you use and report it's resolution? (Give 3 significant digits in your answer) 

 
(a) L = 15 mm and 6 MHz 
(b) L = 11 mm and 5 MHz 

(c) L = 12 mm and 3 MHz 

 

Assume c = 1.5 mm/μs and a focal length of F = 60 mm in the scan plane.  

 

 

  



VL6 

Nr1 
What provides the excitation energy required to flip hydrogen nuclei within a magnetic 

field? 

 

 

Nr2 
(a) For a flip angle of φ = π/2 radians and a constant amplitude of B1 = 10-5 T, what is the 

duration in milliseconds (ms) of the RF-pulse (tp) for a hydrogen atom (1H)? Report the 

units and four significant digits in your answer. 

 

 

  

(b) Find the total flip time for a φ = π/2 radians angle followed by a φ = π radian angle 

rotation. Report the units and four significant digits in your answer. 

 

 

 

 

Nr3 
Magnetic resonance imaging is based on which of the following aspects? 

a. Measurement of the net magnetization vector created by water molecules 

b. Using electromagnetic waves to flip the precessional states of protons 

c. Changing the alignment of protons in a magnetic field using radio waves 

d. Both b) and c) 

e. All of the above  

 

Nr4 
(a) Determine the relative recovery of the magnetization vector for an individual rotation 

(i.e. flip angle) of π/2 in white matter at the time t = 250 ms. Give three significant digits 

in your answer. 

 

 

 

 



 (b) Determine the relative recovery for an individual rotation (i.e. flip angle) of π/2 in a 

malignant tumor at the time t = 250 ms. Give three significant digits in your answer. 

 

 

 

 (c) Measure the contrast between the two tissue types for the given settings. Give three 

significant digits in your answer. 

 

 

 

(d) Will a flip angle of π provide more contrast between the two tissue types? 

 

 

 

 

Nr5 
How is a specific cross section along the long axis (z-axis) of the human body selected 
for imaging using MRI? 

a. Mechanical translation of the human body 

b. By tuning the frequency of the y gradient coils 

c. By tuning the frequency of the RF coil 

d. By tuning the frequency of the z gradient coils   

e. By tuning the frequency of the x gradient coils 

 

VL7 

Nr1 
 

 

 

 

 

 

 

Control Unit Main Memory BUS Registers 



VL8 

Nr1 
What is the output of the following program code? 

 

 

Nr2 
Which of the following is true about passing parameters by reference? 

a. The local parameters are copies of the originals passed into the function 

b. Changes made to these parameters in the function will not affect the originals 

c. No copy of these parameters is made, so overhead of copying time and/or storage is 
saved  

 

VL9 

Nr1 
Which of the following statements about simulations are NOT true? 

a. There is no accepted way to categorize simulations  

b. Simulations can be used in connection with dynamic models 

c. Simulations allow us to study the behavior and performance of a model system 

 

VL10 

Nr1 
Which of the following is TRUE about a Recurrent Neural Networks (RNNs)? 

a. These networks represent dynamic systems that may reach a stable state or exhibit 
oscillating or even chaotic behavior.  

b. RRNs are typically used for regular regression or classification problems. 

c. Information only moves in one direction: from the input nodes, through any hidden 
nodes, to the output nodes.  



VL11 

Nr1 
The behavior of the Rule 62 cellular automata depicted below can be described as: 

 

 

Random 

complex 

oscillating 

stable 

 

 

VL12 

Übungsfragen 

Nr1 
Which of the following are common issues in Big Data? 

• lacking data     

• insufficient information     

• inaccurate data →veracity     

• finding the signal in the noise → volume, veracity 

Nr2 
Which of the following could explain why this patient is an outlier with too high value? 

• The person entering the data forgot to enter a value for the temperature parameter.  

• The person entering the data used a different unit for the same parameter.   

• The patient concerned is not an outlier, but severely ill.     

• The person who entered the data mistyped.     

Nr3 function, dataframe, dataframe-collum/specification, constraint, datasource 

• sns.distplot(df.Temp, bins=100, kde=False, color='red') 

• print(df.first_name.where(df.Temp>50).unique()[1], 
df.last_name.where(df.Temp>50).unique()[1]) 

• df[df.Temp>50] 
 

• df['Age']=list_age 
 

• df[df.duplicated()] 
 

• colors = ["windows blue", "green"] 

• sns.relplot(x='Age',y='BMD',hue='Biphosphonates', data=df, palette=sns.xkcd_palette(colors)) 
 

• sns.catplot(x='Statins', y='HRV', kind='strip', hue='sex', data=df) 

• sns.pairplot() 



Nr4 
Statistical bias, lack of data lineage, and abnormalities are all factors affecting data ____. 

o Volume 

o Variability 

o Velocity 

o Veracity 

VL13 

Ü13 

Nr1 

In the cellular automatons we have seen thus far (epidemiology simulation & capillary 
growth simulation), the basic units (a human or a cell) behave in the same manner. 

o Wahr 

o Falsch 

Feedback 
There is a difference! The most notable one is that the cell doesn't move in the capillary 

growth simulation, while the human does in the COVID-19 simulation. 

Nr2 

Currently, which of the three R's do in silico models in medicine tackle? 

o Refine 
o Reduce 
o Replace 

 

Reduce number of animals needed by estimating the necessary number for efficacy 
level (by combining in silico model with e.g. imaging -> virtual maker replaces real one) 

Nr3 

Which of the following statements is/are correct? 

o We are aiming to replace in vitro models with in-silico models. 

o Not only do we tackle the "reduce" problem with in-silico models, but we also can 

perform more trials than with an in vitro model. 

o In silico models have the potential to outperform in vitro models. 

o In silico models can replace in vivo models. 

 

Review 

Nr1 

Which of the following is FALSE about agent-based in silico modelling? 

o These models can be used to interpret and forecast the real system behavior.  
o Behavior of the model system is driven by interactions across spatial and time 

domains. 
o Actions of the individual agents are only driven by the behavior of other agents  



Resolution is about #samples -> longer sampling time needed if lower sampling rate/frequency 

(results from longer time intervals of sampling T)  

 

z.Transform is like laplace transform but for discrete signals 

-> transforms function from time domain into function of complex substitute k 

(LT transforms a continuous time function 𝑥(𝑡) in a function 𝑋(𝑠) of the complex variable 

s = 𝑗𝜔) 


