
Bulletin KRASEC. Phys. & Math. Sci. 2016. V. 13. no. 2. pp. 82-103. ISSN 2313-0156

DOI: 10.18454/2313-0156-2016-13-2-82-103
MSC 97I99

CREDIT TESTS FOR SECTION "FUNCTIONS"
(FOR SECONDARY VOCATIONAL EDUCATION

T.P. Yakovleva
Vitus Bering Kamchatka State University, 683031, Petropavlovsk-Kamchatsky,
Pogranichnaya st., 4, Russia
E-mail: yakovleva@inbox.ru

The article describes some examples of credit tests for the section "functions"which can
be used in the process of teaching for the students of secondary vocational education.
Credit tests allow the teachers to make summative assessment on the sections "function
graphs "function domain and range "function study.
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Introduction

Academic performance rating is an important aspect of teaching and learning process in the
system of secondary vocational education. Only when this assessment is organized properly, the
learning goals can be achieved.

The paper presents 3 credit tests for the second part of «Mathematics» discipline. The content
corresponds to the Federal State Educational Standard.

Correct solution of tasks allows the students to receive a «credit» for a subject material and
the teacher to provide the systematic assessment of academic performance.

The credit tests are compiled so that all the students have enough time (30-60 minutes)
to complete the work. These tests are carried out only during classes, so they do not contain
answers. Then a teacher checks the credit works of the students.

The credit tests are presented in eight variants. They are almost similar in complexity. The
content of the tasks is the basic and typical for each section.

The tasks are arranged on a «simple-to-complex» basis and their number is different in the
tests. Thus, we assume that a teacher may choose the tasks taking into account the level of
preparation of students on the subject and the time for the credit test. A teacher may also make
any changes based on the profile and line of teaching.

Examples of credit tests

Credit test №1 on the section �Function graphs�

Variant 1

1. Indicate the graph (Fig. 1) which corresponds to an uneven function
2. Figure 2 illustrates a graph of temperature change. How many hours was the temperature

more than 12 degrees?
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Fig. 1. Function graphs for task 1

Fig. 2. Graph of temperature change

3. The heavy points in Figure 3 indicate oil price at the closure of exchange on all the
workdays from April 4 to 19, 2002. The horizontal line shows the dates and the vertical line
shows the price of a barrel of oil in US dollars. For clarity, the heavy points are joined by a
line. Determine from the figure the highest price of oil at the closure of exchange within the
indicated period (in US dollars for a barrel).

Fig. 3. Graph of oil price in April 2002

4. The diagram (Fig. 4) illustrates the number of web visitors of RIA «Novosti» site on all
days from November 10 to November 29, 2009. The horizontal line shows the dates and the
vertical line shows the number of visitors per a day. Determine form the diagram how many
days the RIA «Novosti» site was visited by more than 700000 visitors.

Variant 2
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Fig. 4. Diagram of web visitor number of RIA «News» in November, 2009

Fig. 5. Function graphs for task 1

1. Indicate the graph (Fig. 5), which corresponds to an even function
2. In figure 6, the heavy points show the oil price at the closure of exchange on all the

workdays from August 17 to 31, 2004. The horizontal line shows the dates and the vertical line
shows the price of a barrel of oil in US dollars. For clarity, the heavy points are joined by a line.
Determine from the figure the least price of oil at the closure of exchange within the indicated
period (in US dollars for a barrel).

Fig. 6. Graph of oil price in August 2004

3. Figure 7 illustrates a graph of temperature change. How many hours was the temperature
less than 26 degrees?

4. The diagram (Fig. 8) illustrates the number of web visitors of RIA «Novosti» site on all
days from November 10 to 29, 2009. The horizontal line shows the dates and the vertical line
shows the number of visitors per a day. Determine form the diagram how many times the visitor
number of the RIA «Novosti» site possessed the highest value.

Variant 3

1. Indicate the graph (Fig. 9), which correspond to an uneven function
2. Figure 10 illustrates a graph of temperature change. How many hours was the temperature

more than 8 degrees?
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Fig. 7. Graph of temperature change

Fig. 8. Diagram of the visitor number of RIA «Novosti» site in November 2009

Fig. 9. Function graphs for task 1

Fig. 10. Graph of temperature change
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3. In figure 11, the heavy points show the nickel price at the closure of exchange on all the
workdays from May 6 to 20, 2009. The horizontal line shows the dates and the vertical line
shows the price of a ton of nickel in US dollars. For clarity, the heavy points are joined by a
line. Determine from the figure the lowest price of nickel at the closure of exchange within the
indicated period (in US dollars for a ton).

Fig. 11. Graph of nickel price in May 2009

4. The diagram (Fig. 12) illustrates the number of web visitors of RIA «Novosti» site within
each hour on December 8, 2009. The horizontal line shows the hours and the vertical line shows
the number of visitors per an hour. Determine form the diagram how many hours the visitor
number of the RIA «Novosti» site was not less than 30000.

Fig. 12. Diagram of the visitor number of RIA «Novosti» site in December 2009

Variant 4

1. Indicate the graph (Fig. 13), which corresponds to an even function

Fig. 13. Function graphs for task 1

2. Figure 14 illustrates a graph of temperature change. How many hours was the temperature
more than 22 degrees?

3. In figure 15, the heavy points show the nickel price at the closure of exchange on all the
workdays from May 6 to 20, 2009. The horizontal line shows the dates and the vertical line
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Fig. 14. Graph of temperature change

shows the price of a ton of nickel in US dollars. For clarity, the heavy points are joined by a
line. Determine from the figure the difference between the highest and the lowest price of nickel
at the closure of exchange within the indicated period (in US dollars for a ton).

Fig. 15. Graph of nickel price in May 2009

4. The diagram (Fig. 16) illustrates the number of web visitors of RIA «Novosti» site within
each hour on December 8, 2009. The horizontal line shows the hours and the vertical line shows
the number of visitors per an hour. Determine form the diagram the largest number of visitors
per an hour on RIA «Novosti» site.

Fig. 16. Diagram of the number of visitors of RIA «Novosti» site in December 2009

Variant 5

1. Indicate the graph (Fig. 17), which corresponds to an uneven function:
2. Figure 18 illustrates a graph of temperature change. How many hours was the temperature

less than 15 degrees?
3. In figure 19, the heavy points show the tin price at the closure of exchange on all the

workdays from September 3 to 18, 2007. The horizontal line shows the dates and the vertical
line shows the price of a ton of tin in US dollars. For clarity, the heavy points are joined by a
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Fig. 17. Graphs of functions for task 1

Fig. 18. Graph of temperature change

line. Determine from the figure the date when the price of tin at the closure of exchange was
the highest within the indicated period.

Fig. 19. Graph of tin price in September 2007

4. The diagram (Fig. 20) shows the number of solar flares for each day from November 11
to 21, 2001. Determine from the figure the largest number of flares.

Variant 6

1. Indicate the graph (Fig. 21), which corresponds to an even function:
2. Figure 22 illustrates a graph of temperature change. How many hours was the temperature

more than 10 degrees?
3. In figure 23, the heavy points show the tin price at the closure of exchange on all the

workdays from September 12 to 28, 2007. The horizontal line shows the dates and the vertical
line shows the price of a ton of tin in US dollars. For clarity, the heavy points are joined by a
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Fig. 20. Diagram of the solar flare number in November 2001

Fig. 21. Graphs of functions for task 1

Fig. 22. Graph of temperature change

line. Determine from the figure the date when the price of tin at the closure of exchange was
less than 165000 US dollars for a ton within the indicated period.

4. The diagram (Fig. 24) shows the number of solar flares for each day from November 11 to
21, 2001. Determine from the figure how many times the flare number reached its lowest value
within these 10 days.

Variant 7

1. Indicate the graph (Fig. 25), which corresponds to an uneven function:
2. Figure 26 illustrates a graph of temperature change. How many hours was the temperature

less than 19 degrees?
3. In figure 27, the heavy points show the nickel price at the closure of exchange on all the

workdays from November 10 to 26, 2008. The horizontal line shows the dates and the vertical
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Fig. 23. Graph of tin price in November 2007

Fig. 24. Diagram of the solar flare number in November 2001

Fig. 25. Graphs of functions for task 1

line shows the price of a ton of nickel in US dollars. For clarity, the heavy points are joined by a
line. Determine from the figure the difference between the highest and the lowest price of nickel
at the closure of exchange within the indicated period (in US dollars for a ton).

4. The diagram (Fig. 28) shows the number of solar flares for each day from November 11
to 21, 2001. Determine from the figure the difference between the largest and the least number
of flares within these 11 days.

Variant 8

1. Indicate the graph (Fig. 29), which corresponds to an even function:
2. In figure 30, the heavy points show the nickel price at the closure of exchange on all the

workdays from November 10 to 26, 2008. The horizontal line shows the dates and the vertical
line shows the price of a ton of nickel in US dollars. For clarity, the heavy points are joined by
a line. Determine from the figure the date when the price of nickel at the closure of exchange
was the highest within the indicated period (in US dollars for a ton).

3. Figure 31 illustrates a graph of temperature change. How many hours was the temperature
less than 9 degrees?

90



Credit tests for section "functions". . . ISSN 2313-0156

Fig. 26. Graph of temperature change

Fig. 27. Graph of nickel price in November 2008

4. The diagram (Fig. 32) shows the number of solar flares for each day from November 11
to 21, 2001. Determine from the figure how many times the largest number is bigger than the
least number.

Credit test №2 on the section �FunctionsFunctions �

Variant 1

1. Define an affine function y = kx+b by a formula which graph passes through the points
A(−1;2) and B(0;1,6).

2. Find the domain of the functions

а) y =
x+4
2−5x

;
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Fig. 28. Diagram of the solar flare number in November 2001

Fig. 29. Graphs of functions for task 1

Fig. 30. Graph of nickel price in November 2008

б) y =
√
−x2 +6x−5;

в) y = log0,5 (3+2x) .

3. Find the range of the functions

а) y =−5cosx;

б) y = 2x−3.

Variant 2

1. Define an affine function y = kx+b by a formula which graph passes through the points
A(0;−5) and B(1;−3).
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Fig. 31. Graph of temperature change

Fig. 32. Diagram of the solar flare number in November 2001

2. Find the domain of the functions

а) y =
3x+5

52−7+2
;

б) y =
√

21+7;

в) y = log0,3 (5x−1) .

3. Find the range of the functions
а) y = 5+ cosx;

б) y = 8x−9.

Variant 3

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0; 5) and В (1; 7).

2. Find the domain of the functions

а) y =
5x+4
2+x

;

б) y =
√

x2−2−3;

в) y = log0,8 (4−5x) .

93



ISSN 2313-0156 Yakovleva T. P.

3. Find the range of the functions
а) y = 2+ sinx;

б) y = 7+3x.

Variant 4

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0;-4) and В (2; -3).

2. Find the domain of the functions

а) y =
x−12

22 +3−5
;

б) y =
√

2x+5;

в) y = log0,2 (3x+6) .

3. Find the range of the functions
а) y =−7sinx;

б) y = 5x−4.

Variant 5

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0;-3) and В (1; -1).

2. Find the domain of the functions

а) y =
3+7
2−4

;

б) y =
√

x2 +2x−3;

в) y = log0,1 (5−10x) .

3. Find the range of the functions

а) y =−3sinx;

б) y = 4x−3.

Variant 6

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0; 3) and В (1; 1).

2. Find the domain of the functions

а) y =
3−4

32 +5x−2
;

б) y =
√

4+2;

в) y = log0,4 (28−4x) .

3. Find the range of the functions

а) y = 2sinx−1;

б) y = 6+8x.
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Variant 7

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0; 2) and В (2; 1).

2. Find the domain of the functions

а) y =
8−3
6−2x

;

б) y =
√
−x2−2x+3;

в) y = log0,6 (21−3x) .

3. Find the range of the functions

а) y = 3+ cosx;

б) y = 7x−8.

Variant 8

1. Define an affine function y = kx+b by a formula which graph passes through the points
А (0; -2) and В (1; -3).

2. Find the domain of the functions

а) y =
3+4

22−7+3
,

б) y =
√

18+3x,

в) y = log0,8 (7x+56) .

3. Find the range of the functions

а) y = 4sinx,

б) y = 6x−13.

Credit test №3 on the section �Function study �

Variant 1

1. From the graph of the function = f (x) (Fig. 33) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.
2. Study the function y = x2−2x−3:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;

95



ISSN 2313-0156 Yakovleva T. P.

Fig. 33. Function graph for task 1

6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 2

1. From the graph of the function = f (x) (Fig. 34) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.
2. Study the function y =−x2 +4x−3:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 3

1. From the graph of the function = f (x) (Fig. 35) determine the following:
1) the function domain;
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Fig. 34. Function graph for task 1

2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.

Fig. 35. Function graph for task 1

2. Study the function y =−x2−6x−5:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
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8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 4

1. From the graph of the function = f (x) (Fig. 36) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.

Fig. 36. Function graph for task 1

2. Study the function y = x2−4x+3:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.
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Variant 5

1. From the graph of the function = f (x) (Fig. 37) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.

Fig. 37. Function graph for task 1

2. Study the function y =−x2 +2x+8:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 6

1. From the graph of the function = f (x) (Fig. 38) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.
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Fig. 38. Function graph for task 1

2. Study the function y =−x2−4x+5:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 7

1. From the graph of the function = f (x) (Fig. 39) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.
2. Study the function y = x2 +4x+3:
1) define the function domain;
2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
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Fig. 39. Function graph for task 1

9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Variant 8

1. From the graph of the function = f (x) (Fig. 40) determine the following:
1) the function domain;
2) the function range;
3) zero of the function;
4) function constant sign intervals;
5) function critical points;
6) monotonicity interval;
7) function largest and least values.

Fig. 40. Function graph for task 1

2. Study the function y = x2 +2x−3:
1) define the function domain;
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2) find the points of intersection with coordinate axes;
3) find the parabola vertex coordinates;
4) construct the function graph;
5) determine the function constant sign intervals;
6) define the monotonicity intervals;
7) define the critical points of the function;
8) find the function largest and least values;
9) define the function range;
10) define the boundedness of the function;
11) define the function convexity.

Conclusions

The materials of these credit tests will be useful for teachers, students, methodologists
studying different programs and textbooks. They may be applied to organize subject and general
control, final review and to prepare for the Unified State Exam in Mathematics to enter higher
educational Institutions.
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