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1. Test-Functions – UNS 

 

 
Test- Examining functions without derivatives  
 

1. The functions 𝑓 are given in the table below     

𝑓(𝑥) = 𝑥 𝑓(𝑥) = 𝑥2 𝑓(𝑥) = 2𝑥 

𝑓(𝑥) = (
1

3
)

𝑥

 𝑓(𝑥) = log2 𝑥 𝑓(𝑥) = log1 3⁄ 𝑥 

𝑓(𝑥) = ln 𝑥 𝑓(𝑥) = sin 𝑥 𝑓(𝑥) = cos 𝑥 

𝑓(𝑥) = tg 𝑥 𝑓(𝑥) = ctg 𝑥 𝑓(𝑥) =
1

𝑥
 

 

Sketch the graphs and examine the properties of the functions: 

1)  𝑓(𝑥) + 𝑎, 𝑓(𝑥 + 𝑎), 𝑎𝑓(𝑥) и 𝑓(𝑎𝑥),  

2)  𝑓(𝑥 + 𝑎) + 𝑏, 𝑎𝑓(𝑥) + 𝑏, 𝑓(𝑎𝑥) + 𝑏 и 𝑓(𝑎𝑥 + 𝑏),  

for different values of the parameters 𝑎 and 𝑏, by using package GeoGebra.  

 

 



                                                                                                                     
 
 
Programme:  Erasmus+  

Key Action:   Cooperation for innovation and the exchange of good practices  

Action Type:   Strategic Partnerships for higher education  

Ref. No.:    2020-1-RS01-KA203-065388 
 
 
 

"The European Commission's support for the production of this publication does not constitute an endorsement of the 
contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any use which 
may be made of the information contained therein." 

4 
 

 

 

 

 

 

 

 

 

 

 

 

2. Test-Definite integral--UNS 

 
Test- Functions given by integral   

The function  𝐹, is given as  𝐹(𝑡) = ∫ 𝑓(𝑥)𝑑𝑥
𝑡

−2
  , where 𝑓 is function defined and continuous on 

interval  [−2,8].  The function 𝑓  is  given with its graph  shown in Figure. It holds 𝑃1 = 𝑃2 = 2.5.  
 

 
Figure 1. 

 

1. Fulfill the following table 

 
t  -2 -1 1 1 2 3 4 6 7  8  

)(tF            

 

 



                                                                                                                     
 
 
Programme:  Erasmus+  

Key Action:   Cooperation for innovation and the exchange of good practices  

Action Type:   Strategic Partnerships for higher education  

Ref. No.:    2020-1-RS01-KA203-065388 
 
 
 

"The European Commission's support for the production of this publication does not constitute an endorsement of the 
contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any use which 
may be made of the information contained therein." 

5 
 

2. Determine the domain of F . 

3. Determine the range of F . 

4. Determine the intervals where the funkcija F  increases. Determine the intervals where the 

funkcija F decreases. 

5. Determine the values of t  in which the F  has local minimum and local maximum. 

6. Determine the intervals where the funkcion F convex. Determine the intervals where the 

funkcion F concave. 

7. Determine the sadle points of the function F . 

8. Connect the functions f  i F ? 

9. Draw the points  ))(,( tFt  , and sketch the graph of 𝐹. 

10. Determine: 

a) ∫ 𝑓(𝑥)𝑑𝑥
2

0
, ∫ 𝑓(𝑥)𝑑𝑥

2

−2
,   ∫ 𝑓(𝑥)𝑑𝑥

4

2
, ∫ 𝑓(𝑥)𝑑𝑥

5

2
, ∫ 𝑓(𝑥)𝑑𝑥

8

7
, (the function 𝑓 is given 

by its graph in Figure 1. 
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3. Test - Derivatives--UNS 

 
Test - partial derivatives 

 

1. For 𝑢 = 𝑥2𝑦3+5𝑧4 − 2𝑥𝑦 , find 
𝜕𝑢

𝜕𝑥
,

𝜕𝑢

𝜕𝑦
,

𝜕𝑢

𝜕𝑧
. 

2. For 𝑓(𝑥, 𝑦) = 8𝑥2𝑦3 −
𝑥

𝑦
  find  𝑓𝑥 and 𝑓𝑦. 

3. A publisher’s production function for textbooks is given by 𝑝(𝑥, 𝑦) = 72𝑥0.8𝑦0.2, where 𝑝 is 

the number of books produced, 𝑥 is units of labor, and 𝑦 is units of capital. Determine the 

marginal productivities at 𝑥 = 90 and 𝑦 = 50. 
 

4. Find the equation of the tangent plane to 𝑧 = 𝑥2 + 𝑦2 at (0,0). 

 

5. Find the linear approximation to 𝑧 = 𝑥𝑦 + 𝑥2 at (1,0). 

 

 
 

 

 



                                                                                                                     
 
 
Programme:  Erasmus+  

Key Action:   Cooperation for innovation and the exchange of good practices  

Action Type:   Strategic Partnerships for higher education  

Ref. No.:    2020-1-RS01-KA203-065388 
 
 
 

"The European Commission's support for the production of this publication does not constitute an endorsement of the 
contents, which reflect the views only of the authors, and the Commission cannot be held responsible for any use which 
may be made of the information contained therein." 

7 
 

 

 

 

 

 

 

4. Test –Vector fiels--SIM 

 
 
Topics: Vector fields, Line integrals and Surface integrals 
 

1. Find the integral  

 
where  

  
and C is the curve (parabola) y=1-x2 from A(-1,0) to B(1,0). 

2. Find the integral 

 
where 𝐹⃗ is the vector field  

 
and C is the broken line between the points A(0,0), B(0,2) and C(1,2). 

3. Determine the constant a, so the vector field  
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has its potential. 

4. Show that 

 
for every closed curve C. 

5. For what values of a and b will  

 
is a be a conservative vector field? Use these values and find the corresponding potential 
function. 

6.  Let S be that portion of the plane -12x+4y+3z=12 projecting vertically onto the region 

  
Evaluate 

 
7. Find the flux 

 
trough the portion of the plane x+y+z=1 lying in the first octant if 

. 
8. Find the flux 

 
of the vector field  
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Trough the central sphere with radius 2.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Test -BigO–BMU 
 
Big O 
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6. Test - Improper integral—UPT 
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7. Test- Complex numbers –UNS 
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8. GDU-TEST-ODE 

 
Short test for the lesson  
“Definition and basic notions for Ordinary Differential Equations (ODE)” 
 

Circle the correct answer 
1. The differential equation 𝑦′′ = 𝑥 is:  

a) PDE; b) ODE. 
 

2. The differential equation 𝑦′′ = 𝑥 is of order: 

a) 3;  b) 1;  c) 2.  

 
3. The general solution of the differential equation 𝑦′′ = 𝑥 contain: 

a) one integration constant;   

b) two integration constants;   

c) three integration constants. 

 

4. The solution 𝑦 =
𝑥2

2
+ 𝐶  of the differential equation 𝑦′ = 𝑥 is: 
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a) a general solution;  b) a particular solution. 

 

5. The solution 𝑦 =
𝑥2

2
  of the differential equation 𝑦′ = 𝑥 is:   

a) a general solution;  b) a particular solution. 
 
 
Answer the questions: 

1. Definition for ODE. 

 
2. What is the difference between the general and the particular solution of the 

differential equation? Explain geometric visualization of the general and the particular 

solution for a differential equation! 

 
3. What are the steps for the solving of the task from applied mathematics, natural 

sciences, and technology? 
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