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Computer Science and Mathematics:  additional exercises 
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Task 7 

Given are the functions: 

 

 

 

(a)  Determine the limits values 

 

Deg(top)=Deg(bottom): 
 

 
 
 
 

 

 

 

 

 
 

 
 

  has the form    L’Hôpital Rule  
 

 

 

 



5 
 

(b) Determine the positions of the local extrema of : where does this 
function reach a minimum, where a maximum? 

 

 

 
Critical points: 

 
 

 
 

 
 

 
 

 
 

 
 

 

(c)  Draw the function h :  flipped parabola, with top point at (0; 1). 

-  Prove that h is not injective. 

"h injective" would mean:  for all a, b:    a ≠ b  ⇒  h(a) ≠ h(b). 

But we have (e.g.):   h(–1) = 1 – 2⋅(–1)2  =  –1  =  1 – 2⋅12  = h(1). 

So h cannot be injective.  

 

(d) Calculate  Simplify the term as far as possible 
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Task 8. Extremal points of functions of two variables 

Given is the function  
 

 
(a) Calculate the following partial derivatives: 
 

 
 

 
 

 
 
(b) Calculate all critical points  of  (i.e., all points where  and 

 are both 0) 
 

  
 

  
 

 

 
 

(c) Indicate for each critical point if it is a saddle point or a local extremal 
point of , and in the latter case, if it is a maximum or a minimum 
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Task 9   Integration 
 
Calculate the values of the following integrals: 

 
(a)   

 
 
(b) 
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Task 15     Statistics / location and dispersion measures 
 
Given are heights of trees in m (n = 11 trees): 

5.9    7.5    6.6    10.2    7.8    9.4    8.5    7.2    9.1    9.6    9.5   

(a) Calculate the 0th, 25th, 50th, 75th and 100th percentiles (named  Q0, Q25, Q50, Q75, Q100). 

(b) Calculate the median and the mean. 

(c) Calculate the variance, the standard deviation and the coefficient of variation. 

(d) Calculate the range and interquartile range. 
 
 

Solution 

Ordered sequence: 

5.9  6.6  7.2  7.5  7.8  8.5  9.1  9.4  9.5  9.6  10.2   

 

 

 

 

 

Table: 
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Mean: 

 
Variance: 

 
 
Standard deviation: 

 
Coefficient of variation: 

 
Range: 

 
Interquartile range: 

 
 
 
Task 16     Statistics / Gaussian distribution 
 

Given is a field with 100.000 corn plants. The mean height of a plant is µ = 150 cm  and the 
standard deviation of the population is σ = 25 cm. The height is approximately normally 
distributed. One sample containing  n = 25  plants was taken from this population. 
 

(a) What percentage of individual values do you expect to lie between 135 and 180 cm? 
 
Solution 
 

;  
 
Find: .  
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We expect 61.1% of individual values between 135 and 180 cm.  
 
 
 

(b) What percentage of individual values do you expect to lie between 155 and 175 cm? 
 
Solution 
 

;  
 
Find: .  
 

 
 

 
 

 
 

 
 

 

 

 
 

 

 
We expect 26.2% of individual values between 155 and 175 cm. 
 
 

(c) What percentage of sample mean values do you expect to lie between 140 and 155 cm? 
 
Solution 
 

;  standard error of mean  

 
Find: .  
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We expect 81.9% of sample means between 140 and 155 cm.  
 
 
 

(d) What percentage of sample mean values do you expect to lie between 140 and 145 cm? 
 
Solution 
 

; Standard error of mean  

 
Find: .  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
We expect 13.6% of sample means between 140 and 145 cm.  
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Task 17    Statistics / Confidence intervals, one-sided Gauss test 
 

A sample of size  n = 25  was taken from a population of corn plants. The measured average 
height of the 25 plants was x  = 155 cm  and the standard deviation of the population is  σ  = 
25 cm. The height is approximately normally distributed. 
 
(a) Compute a  99% confidence interval for the mean height. 
 
Solution: 
 

99% confidence interval for the mean height: 

 
 

 
 
With the probability of 99% the mean height lies between  and 

 cm. 
 
 

(b) Formulate the null hypothesis and answer the question whether the mean of the population 
from which the sample was taken from is significantly higher than 145 cm (α = 0.05). 
 
Solution: 

 
 

 
One-tailed test 

 
 

;  

 
 

 
 

 is rejected 
 
The measured height is significantly higher, than 145 cm. 
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(c) Formulate the null hypothesis and answer the question whether the mean of the population 
from which the sample was taken from is significantly lower than 160 cm  (α = 0.05). 
 
Solution: 

 
 

 
One-tailed test 

 
 

;  
 

 
 

 
 
 

 is not rejected 
 
The measured average height is not significantly lower, than 160 cm at 

. 
 
 
 
Task 18    Statistics / Linear regression and correlation, coefficient of determination 
 

Investigated was the relationship between the height of trees in m (y)  and their diameter in 
cm (x). 
The estimated regression equation was as follows:     ŷ = 1.4 + 0.6 x , 
and the estimate of the coefficient of correlation was  r = 0.91. 
 

(a) What height do you expect for a diameter of  10 cm? 

Solution: 

 
 

(b) What percent of variability of y can be explained by x ? 
      Give your answer in words. 

 
Solution: 

 

About 83% of the total variance of the variable Height can be explained by the 
effect of the variable diameter. 


