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 Trigonometry is an important part of secondary school mathematics, but it is usually challenging for students to 

understand and learn. Since trigonometry is learned and used at a university level in many fields, like physics or 

geodesy, it is important to have an insight into students’ trigonometry knowledge before the beginning of the 

university courses. This research aimed to develop a test in triangle and circle trigonometry, which can be used to 
test students’ prior knowledge of basic trigonometric concepts. A test with multiple-choice questions was 

developed based on content and learning outcomes from the secondary school curriculum. After a group of three 

experts evaluated the content validity of the test, the corrected version was given to 58 first-year students at the 

Department of Mathematics and Computer Science. After the test and item analysis, a final version of the test was 

made which can be used as a short initial test to measure students’ prior knowledge of trigonometry at the 

beginning of a university course. 
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INTRODUCTION 

Trigonometry is an important area of mathematics. It is used in astronomy, physics, architecture and construction, geodesy, 

forensics, acoustics, etc. Trigonometry is an indispensable part of secondary school and university mathematics, and as a field 

that connects geometry, algebra, and graphics, it is an important introduction to differential and integral calculus (Weber, 2008). 

Usually, students first learn about trigonometric functions as ratios of side lengths in a right-angled triangle. This approach is 

good in geometry problems where unknown sides or angles are searched for, but if one needs to determine the value of a 

trigonometric function for some argument, determine whether it increases or decreases at some interval, draw a graph of the 

function–this approach does not help (Weber, 2008). To answer these questions, students have to understand trigonometric 

functions as functions, not as side length ratios. To define trigonometric functions for arbitrary real numbers, we define 

trigonometric functions using a unit circle. 

Chin and Tall (2012) introduce three contexts of understanding trigonometry: triangle trigonometry (includes problems 

connected with the relations of sides and angles in a right-angled triangle), circle trigonometry (includes angles of any size with a 

vertex at the center of the circle, and properties of trigonometric functions), and analytic trigonometry (includes trigonometric 

functions expressed with Taylor series and the use of complex numbers to connect exponential and trigonometric functions). 

In the Bosnia and Herzegovina educational system, the study of trigonometry begins in secondary school. Regardless of the 

school choice (vocational, technical, or grammar school), all students encounter triangle trigonometry and the basics of circle 

trigonometry. In grammar schools and some technical schools, students also learn addition formulas and formulas derived from 

them, they learn how to solve trigonometric equations and inequalities, and how to draw graphs of trigonometric functions. 

Analytic trigonometry is learned only in mathematical and engineering studies at the university level.  

The goal of this paper is to develop a test for checking student achievements in triangle trigonometry and the basics of circle 

trigonometry–those parts of trigonometry that all students should know at the end of their secondary education. Test results will 

also provide insight into students’ basic trigonometry knowledge before starting their university courses. Below will be presented 

in more detail the topics covered by the test, appropriate learning outcomes and standards, basic test theory, and the process of 

constructing the test itself. 

                                                                                 

 This study was conducted as a part of Ismar Hadžalić’s master thesis titled “Konstrukcija validnog i pouzdanog testa iz trigonometrije trougla i 

kružnice” [Construction of a valid and reliable test in triangle and circle trigonometry]. 
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Triangle Trigonometry and Circle Trigonometry 

The recommended content of the basics of trigonometry includes the following (Ministry of Education of Sarajevo Canton, 

2022): definitions of trigonometric functions in a right-angled triangle; oriented angles; radian; unit circle; definitions of 

trigonometric functions in a unit circle; values of trigonometric functions of angles: 0°, 30°, 45°, 60°, 90°, 180°, 270°, and 360°; values 

of trigonometric functions of arbitrary angles (use of calculators or tables); basic trigonometric identities; periodicity of 

trigonometric functions; trigonometric functions of a negative argument; even and odd trigonometric functions; reducing 

trigonometric functions to the first quadrant. The same document lists the following learning outcomes (Ministry of Education of 

Sarajevo Canton, 2022): 

− the student defines trigonometric functions in a right-angled triangle, 

− the student explains the relationship between trigonometric functions, 

− the student applies formulas in trigonometry, and 

− the student analyzes the properties of basic trigonometric functions in a unit circle. 

In 2021, the Agency for Pre-Primary, Primary and Secondary Education (APOSO, 2021) published the standards of learning 

achievements in mathematics, for the end of the third, sixth, and ninth grade of primary school, and the end of secondary 

education. In standards, mathematics is divided into four areas, each area is divided into two or three components, and every 

component contains two, three, or four basic learning outcomes. Each outcome is associated with indicators, and the standards 

of learning achievements in mathematics (APOSO, 2021) joins the standards to these indicators in three levels: basic, intermediate, 

and advanced standards.  

Table 1 lists standards related to the trigonometry content studied in all secondary schools, their level, area, and component 

to which they belong. Standards relating to the trigonometry content that is not learned in all secondary schools (and will not be 

covered by this test) are omitted.  

About Testing 

Tests are used in education to analyze and determine the extent to which students have been able to understand and acquire 

knowledge from the content being learned at a given time. A useful and significant evaluation of students’ achievements is 

possible only if the used test serves its purpose. When constructing a test, the first step is to determine what we want to measure 

(DeVellis & Thorpe, 2022). In the planning phase of the test, the objectives of the test must be carefully defined. Also, at this stage, 

the type of tasks, the scope of the test, the duration of the test, and the method of scoring should be known. To use the test results, 

they must be valid and reliable, and test items should be sensitive and of appropriate difficulty (Simanjuntak et al., 2019). 

Item difficulty and discriminative validity 

Item difficulty (P) is the proportion of the subjects who correctly answered that item (Crocker & Algina, 2008) and it can have 

values between 0 and 1 (including 0 and 1). The closer the P is to 1, the easier the item is (Tandas, 2021). Optimal P is usually taken 

to be 0.5, but in multiple choice questions, because of the possibility of guessing the answer, the optimal difficulty is higher than 

0.5. For example, Crocker and Algina (2008) cite 0.62 as an expected P of a multiple-choice question with four options. There is no 

single agreement on what an acceptable P range is: according to Kline (2015), an acceptable range is from 0.2 to 0.8, while 

according to Husremović (2016), any item with difficulty between 0.15 and 0.9 is acceptable. 

Item discriminative validity shows how the item differentiates the subjects in relation to what is measured by the test. Item 

has good disciminative validity if better subjects are more successful than weaker subjects in answering that item (Husremović, 

2016). One way of determining the item discriminative validity is using the method of extreme groups, and another way is using 

item-total correlations (Husremović, 2016).  

In the extreme group method, the subjects are divided into groups according to the total results achieved on the test. Groups 

of (approximately) a third of the best and a third of the weakest subjects are formed. The index of discrimination (D) is calculated 

by subtracting the proportion of the lower group who answered the item correctly from the proportion of the upper group who 

answered the item correctly (Crocker & Algina, 2008). This index can only be applied to dichotomously scored items (Crocker & 

Algina, 2008)–usually, items scored with 0 or 1 (incorrectly/correctly solved item). According to Crocker and Algina (2008) and 

Table 1. Trigonometry standards, with corresponding level, area, and component 

Standard Level Area and component 

The student connects basic trigonometric relations with the sketch and 

vice versa (calculates the values of the trigonometric functions). 
Basic 

Area: Algebra & Component: Algebraic expressions, 

functions, proportions, and their applications 

The student converts degrees to radians, and vice versa. Basic 
Area: Geometry and measurements & Component: 

Measures and measurements 

The student applies triangle trigonometry in simple situations. Intermediate 
Area: Geometry and measurements & Component: 

Measures and measurements 

The student connects and applies knowledge of trigonometry. Advanced 
Area: Algebra & Component: Algebraic expressions, 

functions, proportions, and their applications 

The student converts mathematical models into new ones to solve a 

given problem. Advanced 
Area: Algebra & Component: Algebraic expressions, 

functions, proportions, and their applications 

The student solves geometric problems using trigonometry. Advanced 
Area: Geometry and measurements & Component: 

Shapes, solids, and transformations 
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Husremović (2016): if the D is lower than 0.2, that item has to be removed from the test; if the index has a value between 0.2 and 

0.3, the item should be revised; if the index value is greater than or equal to 0.3, the item is good; if the value is greater than or 

equal to 0.4, item is very good. 

Another way to determine discriminative validity is through the correlation between the item results and the total test results 

(item-total correlation). If items are dichotomous (only correct and incorrect answers are possible), a point-biserial correlation 

coefficient (rpbis) is used (Kline, 2015). It is calculated by the following formula: 

 𝑟𝑝𝑏𝑖𝑠 =
𝑀𝑝−𝑀𝑡

𝜎𝑡
√

𝑃

𝑄
, (1) 

where 𝑀𝑝 is the average test score of subjects who answered this item correctly, 𝑀𝑡 is the average test score of all subjects, 𝜎𝑡 is 

the test standard deviation, and 𝑄 = 1 − 𝑃 (Crocker & Algina, 2008; Husremović, 2016). 

If the test has fewer items (for Kline (2015) that is every test with less than 100 items, while for Crocker and Algina (2008) that 

is a test with less than 25 items), the corrected formula for rpbis has to be used: 

 
𝑟𝑖𝑡(𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑) =

𝑟𝑖𝑡𝜎𝑡−𝜎𝑖

√𝜎𝑡
2+𝜎𝑖

2−2𝜎𝑡𝜎𝑖𝑟𝑖𝑡

, 
(2) 

where 𝑟𝑖𝑡 is the item-total correlation, 𝜎𝑡 is the test standard deviation, and 𝜎𝑖  the item standard deviation (Kline, 2015). According 

to Kline (2015), any item with a value of rpbis greater than 0.2 is acceptable. 

Validity and reliability 

Validity refers to the degree to which a test measures what it is intended to measure and is one of the basic criteria that a test 

must meet (Darr, 2005b). There are three main types of validity: content, criterion, and construct validity (Crocker & Algina, 2008). 

Content validity refers to the compatibility of the content of the test and the content that should be in the test, i.e., how well 

the test items represent the domain/content of interest (Crocker & Algina, 2008). Content validity is meaningful only in tests in 

which the content in question is clear, like in mathematics (Kline, 2015). Content validity is usually assessed by a panel of 

independent experts who assess whether the test items adequately measure the domain of interest (Crocker & Algina, 2008). 

Husremović (2016) calls this a qualitative analysis of content validity and mentions a quantitative analysis of content validity 

through the analysis of test items from the aspect of difficulty and discriminative validity. 

Criterion validity refers to the correlation of test results with the results of other tests that are assumed to be theoretically 

related (Husremović, 2016). There are two types of criterion validity: concurrent and predictive validity (Crocker & Algina, 2008). 

Concurrent validity is assessed by correlating the test results with the results of another, similar, but valid test, which immediately 

raises the question–is there a valid test similar to the one being constructed (Kline, 2015)? Predictive validity is assessed by 

correlating test results with the results of a related test made later in the future. Many psychometrists consider predictive validity 

to be the most convincing evidence of test efficiency (Kline, 2015). 

Construct validity refers to whether a test measures what it needs to measure and not something else that is not the purpose 

of the test (Darr, 2005b). 

Test reliability refers to the consistency of test results in the sense that the results stay similar if the same subjects are tested 

under the same (or similar) conditions (Crocker & Algina, 2008). Reliability can be observed from three aspects: the aspect of time, 

the aspect of the marker, and the aspect of test items (Darr, 2005a). The first aspect means that the same or equivalent test is given 

to the same subjects at two different times, and then the correlation coefficient between the results of those two tests is 

determined (Darr, 2005a). In an educational setting, this method of reliability verification, also called the test-retest method, is 

difficult to implement. When we want to test the reliability of test results from the aspect of markers, we compare the test results 

from several different markers. This is called inter-rater reliability. 

In an educational context, however, reliability is usually assessed by methods of internal consistency (Crocker & Algina, 2008). 

The test reliability is determined based on the results of the test that the subjects did only once, in a way to determine the 

interconnection between the test items themselves. If the items are interconnected, the test is internally consistent (DeVellis & 

Thorpe, 2022). The usual measure of test internal consistency used in research is Cronbach’s alpha coefficient (Husremović, 2016). 

Its values go between 0 (inconsistency) and 1 (perfect consistency). DeVellis and Thorpe (2022) give the following scale for the 

values of Cronbach’s alpha coefficient and appropriate internal consistency: if alpha is less than 0.60, it is unacceptable, alpha 

between 0.60 and 0.65 is undesirable, from 0.65 to 0.70 is barely acceptable, between 0.70 and 0.80 is decent, between 0.80 and 

0.90 is very good, and for alpha greater than 0.90 test needs to be shortened, i.e., number of test items must be reduced. 

Newer studies (for example, Hayes & Coutts, 2020 or McNeish, 2018) recommend that other consistency measures should be 

used instead of Cronbach’s alpha coefficient, such as McDondald’s omega coefficient. McNeish (2018) believes that Cronbach’s 

alpha coefficient is often not the optimal method for assessing reliability, because the assumptions necessary to use this 

coefficient are too strict and often not met. 
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MATERIALS AND METHODS 

Test 

The first version of the test had 15 multiple-choice questions, each with four possible answers (only one of which is correct). 

Three university lecturers reviewed the test for qualitative content validation. Two of them teach pre-calculus courses, in which 

trigonometry is taught, while the third lecturer teaches trigonometry within the course methods of teaching mathematics. These 

experts suggested changes in five items that would make them clearer, and replacement of four items, so that the test would be 

in accordance with the content and standards listed in the section triangle trigonometry and circle trigonometry. 

After corrections as suggested by experts, the new test contained 15 multiple-choice questions, some of them new or 

reworded. Every item was scored with 1 or 0 points, depending on whether it was answered correctly or not. Test items and 

standards for each item are given in Appendix A. 

Participants 

The research participants were 58 students enrolled in the first year at the department of mathematics and computer sciences. 

The goal of this research was to check whether the test gives reliable and valid results for the population of first-year students, 

and what kind of prior knowledge they have from the basics of trigonometry. Since they have just enrolled in the first year, we 

believe that the test shows their knowledge of trigonometry at the end of secondary education. 

All participants were of legal age at the time of the testing, so only their consent was needed, and not from their parents.  

Participants were given 45 minutes to do the test, the results of which are given below. 

RESULTS AND DISCUSSION 

Average Result and Standard Deviation  

The maximum possible score on the test was 15, and it was achieved by one student. No student had 0 points as a total score, 

but one student scored only 1 point. The average test result was 8.59, while the standard deviation was 3.38. 

Reliability 

McDonald’s omega coefficient was 0.812, which is a good value of internal consistency (Hadianfard et al., 2021). 

Predictive Validity 

For the 58 participants of this research, the results of this test were compared with the results of a regular trigonometry test 

done later in the pre-calculus course. The later test evaluated the students’ knowledge of trigonometry taught in the pre-calculus 

course (trigonometric formulas, inverse trigonometric functions, trigonometric equations, and trigonometric inequalities), and 

we wanted to see if the results of our test could predict the results in the pre-calculus test. Pearson’s correlation coefficient was 

𝑟 = .589, with 𝑝 < 0.01, which means there was a statistically significant and strong correlation between the results of this test 

and the later pre-calculus trigonometry test. 

Item Analysis and Discussion  

Values of P, D, and rpbis for all 15 test items are given in Table 2. Items with item difficulties outside of the 0.2-0.8 range (Kline, 

2015) will be excluded from the final version of the test, as well as the items with a D less than 0.3 (Crocker & Algina, 2008; 

Husremović, 2016) or with rpbis less or equal to 0.2 (Kline, 2015). 

Table 2. Item difficulties, indices of discrimination, and point-biserial correlation coefficients 

Item number Item difficulty (P) Index of discrimination (D) rpbis 

1 0.88 0.28 0.21 

2 0.29 0.39 0.32 

3 0.64 0.67 0.47 

4 0.84 0.28 0.24 

5 0.66 0.78 0.59 

6 0.60 0.57 0.39 

7 0.74 0.61 0.46 

8 0.66 0.46 0.35 

9 0.67 0.67 0.56 

10 0.43 0.69 0.44 

11 0.59 0.37 0.22 

12 0.45 0.74 0.55 

13 0.66 0.67 0.48 

14 0.24 0.49 0.44 

15 0.24 0.03 -0.09 
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From Table 2 one can see that items 1, 4, and 15 did not meet the criteria of appropriate difficulty and/or discriminative 

validity. Item 1 was too easy (P = 0.88), and, as expected, it also had a weak discriminative validity (D = 0.28). This means that it 

was solved equally well by good and weaker students. A similar situation happened with item 4, which had P = 0.84 and D = 0.28. 

A possible reason for this was that in secondary school, the majority of students learned by heart that 60° is 
𝜋

3
 in radians (item 1), 

and that sin
𝜋

2
= 1 and cos

𝜋

2
= 0 (item 4). 

On the other hand, item 15 was more difficult, but had a surprisingly low D = 0.03, and even had a negative rpbis = -0.09. This 

meant that this item did not distinguish well between better and weaker students. A more detailed look at the results of this item 

revealed that of the 29 students who had the best results, only seven answered this item correctly. Of the other 29 students (weaker 

ones), seven also answered the item correctly. 

Of the remaining 12 items, 10 of them had a D greater than 0.4. Item 2 is an exception, it has an index D = 0.39, and difficulty P 

= 0.29. This item required an understanding of the concept of radian. Several studies on trigonometry learning showed that 

students had problems understanding radians (e.g., Akkoc, 2008; Moore et al., 2015; Topçu et al., 2006; Tuna, 2013), and the results 

of this test showed that as well. Nevertheless, item 2 had an acceptable level of difficulty and discriminative validity. 

Item 11 also had a D slightly lower than 0.4 (D = 0.37), while its difficulty value (P = 0.59) was very close to the expected value 

of 0.62 (Crocker & Algina, 2008). Like item 2, it had an acceptable level of difficulty and discriminative validity. 

Other items had a D over 0.4, making them very good in their ability to distinguish good from weaker students. Of these ten 

items, six had difficulty values very close to the expected value of 0.62 (items 3, 5, 6, 8, 9, and 13). They required basic knowledge 

of trigonometry and knowledge of the properties of trigonometric functions, like even/odd functions, the definition of 

trigonometric functions in right-angled triangles, and values of trigonometric functions for some specific angle values. More 

complex calculation was not needed for these items. 

Item 7 was a little easier (P = 0.74) and required the knowledge of signs of trigonometric functions. A possible reason why 

students found this item so easy was the visual representation of the sign of trigonometric functions depending on the quadrant, 

which is commonly used in our educational system. 

Item 14 was difficult (P = 0.24), which was expected because it required more work and calculations than other items. Items 10 

and 12 were also somewhat difficult, with difficulty indices P = 0.43 and P = 0. 45, respectively. Both items required the same: 

recognizing that for different angle values, trigonometric functions can be equal. 

Final Test 

By eliminating items 1, 4, and 15, the test with 12 items remains, with each item having an acceptable level of difficulty and 

discriminative validity (most have a very good level of discriminative validity and an expected level of difficulty). Even items that 

do not on have an “ideal” difficulty or discrimination index, have their place in the test, because with them the essential parts of 

the content knowledge are checked, and also some characteristics and knowledge of students come to the fore. If only items with 

a difficulty index of around 0.62 were left in the test, some students would not answer any item correctly, misleading the marker 

to believe that these students do not know trigonometry at all (Husremović, 2016). Also, the best students could not be 

determined, because they would have the same score on the test as average students. For this test, with three items removed, the 

average student score is 6.62 and the standard deviation is 3.19. The value of McDonald’s omega coefficient is now 0.792, which is 

slightly lower than the value of this coefficient for the entire test, but it is still an acceptable value (Hadianfard et al., 2021). 

CONCLUSION 

This research focused on developing a test in triangle and circle trigonometry - a trigonometry content learned in the first two 

years of secondary school in Bosnia and Herzegovina. Trigonometry is a very demanding area to teach, and for students, it is 

usually difficult to understand. The goal was to develop a test that would effectively measure students’ understanding of this area, 

as well as identify possible difficulties or deficiencies in their knowledge. 

The first step was to determine the learning outcomes and standards determined by official documents, like the curriculum. 

Then a preliminary version of the test was made, which was given to a group of three experts who evaluated the content validity 

of the test. Their remarks and suggestions were implemented in the corrected version of the test. 

The corrected version of the test was given to first-year university students. The analysis of items’ difficulty indices, indices of 

discrimination, and point-biserial correlation coefficients led to the final version of this test. The final version of the test can be 

used to measure basic triangle and circle trigonometry knowledge, because it has a suitable range of items from easier to more 

difficult ones, all items have good or very good levels of discrimination index, and the obtained results were reliable. 

We suggest using this test as a short initial test for measuring students’ prior trigonometry knowledge at the beginning of some 

course, rather than as a final test at the end of a course. Also, it is necessary to keep in mind that reliability and validity are 

characteristics of the test results, not necessarily the test itself (Fan, 2013). So, before its use in the classroom, one should check 

the learning outcomes and standards they intend to measure, and also check the results for reliability (for example, calculate 

McDonald’s omega coefficient of the test results). 
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APPENDIX A 

Test Items and Corresponding Standards 

1. If angle α is given in degrees and α = 60°, how much is 𝛼 in radians? 

a. 𝜋
3⁄    

b. 𝜋
4⁄    

c. 𝜋
6⁄    

d. 𝜋
12⁄  

Standards: The student converts degrees to radians, and vice versa. 

2. Which of the angles in the following picture is an angle of 2 radians? 

 

a. ∢𝑀𝑂𝐴  

b. ∢𝑀𝑂𝐵  

c. ∢𝑀𝑂𝐶  

d. ∢𝑀𝑂𝐷 

Standards: The student converts degrees to radians, and vice versa. The student connects basic trigonometric relations with the 

sketch and vice versa. 

3. Radius of a unit circle is? 

a. 1   

b. 
1

2
   

c. 𝜋   

d. 
𝜋

2
 

Standards: The student connects basic trigonometric relations with the sketch and vice versa. 

4. If 𝛼 =
𝜋

2
 , what are the values of sine and cosine functions? 

a. sin 𝛼 = 1,  cos 𝛼 = 0    

b. sin 𝛼 = 0, cos 𝛼 = 1 

c. sin 𝛼 = 0, cos 𝛼 is undefined   

d. sin 𝛼  is undefined, cos 𝛼 = 0 

Standards: The student connects and applies knowledge of trigonometry. The student connects basic trigonometric relations with 

the sketch and vice versa (calculates the values of the trig. functions). 

5. If 𝛼 = 0, what are the values of tangent and cotangent functions? 

a. tan 𝛼 = 1, cot 𝛼 =  0   

b. tan 𝛼 = 0, cot 𝛼 =  1 

c. tan 𝛼 = 0, cot 𝛼 is undefined  

d. tan 𝛼 is undefined, cot 𝛼 =  0  

Standards: The student connects and applies knowledge of trigonometry. The student connects basic trigonometric relations with 

the sketch and vice versa (calculates the values of the trig. functions). 
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6. For which of the following angles functions sine and cosine have the same value? 

a. 75° 

b. 150° 

c. 225° 

d. 300° 

Standards: The student connects and applies knowledge of trigonometry. 

7. Which trigonometric functions are positive for angles from the third quadrant? 

a. sine and tangent 

b. cosine and tangent 

c. sine and cotangent 

d. tangent and cotangent 

Standards: The student connects and applies knowledge of trigonometry. 

8. What is the expression 2sin(−𝛼) cos 𝛽 + sin 𝛼 cos(−𝛽) equal to? 

a. −sin 𝛼 cos 𝛽 

b. sin 𝛼 cos 𝛽 

c. −3sin 𝛼 cos 𝛽 

d. 3sin 𝛼 cos 𝛽 

Standards: The student converts mathematical models into new ones to solve a given problem. 

9. What is the expression 2tan(−𝛼) cot 𝛽 + tan 𝛼 cot(−𝛽)equal to? 

a. −tan 𝛼 cot 𝛽 

b. tan 𝛼 cot 𝛽 

c. −3tan 𝛼 cot 𝛽 

d. 3tan 𝛼 cot 𝛽 

Standards: The student converts mathematical models into new ones to solve a given problem. 

10. If cot 𝛼 = 0.5, for which of the following angles will the cotangent function have the same value, 0.5? 

a. 𝛼 +
𝜋

2
  

b. 𝛼 + 𝜋  

c. 𝛼 +
3𝜋

2
  

d. 𝛼 −
𝜋

2
 

Standards: The student connects and applies knowledge of trigonometry. 

11. What is the expression 
cos 𝛼

1−tan 𝛼
+

sin 𝛼

cot 𝛼−1
 equal to? 

a. cos 𝛼 − sin 𝛼 

b. cos 𝛼 + sin 𝛼 

c. 
1

cos 𝛼−sin 𝛼
 

d. 
1

cos 𝛼+sin 𝛼
 

Standards: The student converts mathematical models into new ones to solve a given problem. 

12. What is sin 70° equal to? 

a. cos 20° 

b. cos 70° 

c. cos 110° 

d. cos 290° 

Standards: The student applies triangle trigonometry in simple situations. 

13. Calculate the value of tan 𝛼 for the right-angled triangle shown in the following picture: 
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a. 
2

(22+32)
  

b. 
3

(22+32)
  

c. 
2

3
   

d. 
3

2
 

Standards: The student connects basic trigonometric relations with the sketch and vice versa (calculates the values of the trigonemetri 

functions). The student applies triangle trigonometry in simple situations. 

14. If the length of one leg of a right-angled triangle is 1, and the angle between that leg and the hypotenuse is 60°, how long is the 

hypotenuse? 

a. 
√3

2
   

b. 3   

c. 
√2

2
   

d. 2 

Standards: The student solves geometric problems using trigonometry. 

15. Express the area of the isosceles triangle shown in the following picture, using the given length of side 𝑏 and angle 𝛼: 

 

a. 𝐴 = 𝑏2 sin
𝛼

2
cos

𝛼

2
 

b. 𝐴 =
1

2
𝑏2 sin

𝛼

2
cos

𝛼

2
 

c. 𝐴 = 𝑏2 sin 𝛼 cos 𝛼 

d. 𝐴 =
1

2
𝑏2 sin 𝛼 cos 𝛼 

Standards: The student solves geometric problems using trigonometry. 

Correct Answers 

1. a 

2. c 

3. a 

4. a 

5. c 

6. c 

7. d 

8. a 

9. c 

10. b 

11. c 

12. a 

13. c 

14. d 

15. a 

 


