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Abstract
STEM education emphasizes the interconnection or integration of knowledge and skills in
science, technology, engineering, and mathematics to solve problems and an approach to
teaching and learning that applies and develop skills and knowledge to have solutions to
problems. The integration of STEM education in teaching improves student’s academic
achievement in Grade 10 Mathematics. This study uses a descriptive, quasi-experimental
design. The participants of the study were Grade 10 Mathematics online section at Camp
Vicente Lim Integrated School. The findings showed that there was no significant difference
between the two groups in the pretest, but there was a significant difference in the posttest
showing that there have been significant improvements for students taught using an Integrated
STEM approach. The results suggest that an integration of STEM education improves students’
academic performance.
Keywords: Integrated STEM education, STEM education, mathematics, online
learning.

Every country in the world strives for excellent educational standards. Aristotle (384-322
BC) claimed that education was essential and that a contented person was an educated one.
According to John Dewey (1859-1952), education is not preparation for life; rather, education is
life itself. No such society will flourish or progress in its original condition unless the individuals
in it are educated. A developed society is made up of well-educated citizens.
Moreover, there are different disciplines being studied in the basic education.
Mathematics is the science of structure, order, and relationships that arose from primitive
activities of counting, measuring, and describing object forms (Yadav, 2017). It is concerned
with logical thinking and quantitative computation, and its evolution has included an increasing
degree of idealization and abstraction of its subject matter. Mathematics is considered to be
the most difficult subject by students (Langoban , 2020). Thus, teachers are finding a way to use
different strategies to increase learners’ academic achievement in mathematics (Arthur et al.,
2017).
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STEM education is intended to inspire students to pursue these topics, as well as
innovation and research, as part of their education and career pathways. The introduction of
curriculum and instructional programs concentrating on science, technology, engineering, and
mathematics is meant to better educate students in these areas of learning and to generate
practical applications for how these teachings relate in the real world.
According to Alangari (2022), STEM education comprises long-term learning in a variety
of professions. The urgent need to explore the state of, and developments in, educational
research has been fuelled by international acknowledgement of the important role of STEM
education (Alangari, 2022). Therefore, through STEM-based teaching activities, teachers have
been successful in encouraging student creativity (Abdioglu et al., 2021). It has been proposed
that creativity is a talent that can be learnt, and that creative thinking necessitates a high
degree of expertise (Alangari, 2022). In the research from Carlisle and Weaver (2018), STEM
education research combined with classroom instruction has a broad influence and garners
attention in educational institutions. According to research, STEM education is beneficial in
enhancing students' performance, including educational accomplishment, student interest,
attitude, and problem-solving abilities (Saraç, 2018; Yildirim, 2016).
According to Chen and Chen (2021) it has been demonstrated that the STEM inquiry
approach may predict students' originality. It examines how creativity evolves as a result of
changes in education and students' critical thinking ability. The integrated STEM approach to
education may help children develop good attitudes toward learning (Alangari, 2022). In the
midst of the COVID-19 Pandemic, this is especially pertinent because of school reform in 21st
century education. As a result, greater work is required to make a major revolutionary shift
through adequate human capital development as a key to boosting any country's global
competitiveness (Alangari, 2022).
On other the other hand, the integration of technology plays an important role in
achieving quality and relevant 21st century digital education. Technology has often been
integrated with science, mathematics, and engineering. This enables the students to have an
enjoyable and meaningful learning experience. Prior research indicates that the use of ICT
teaching will enhance the learning process and maximize the students’ abilities in active
learning (Finger & Trinidad, 2002; Jamieson-Procter et al., 2013). Additionally, the greater use
of technology in education will increase educational activities and learning opportunities and as
a result will lead to quality of education (Starkey et al., 2021).
In retrospect, at the World Education Forum 2015, different organizations and other
international communities highlighted the importance of the United Nations Agenda 2030 for
Sustainable Development Goals (UNESCO, 2017). This underlines the interconnectedness and
the 21st century capabilities through ICT, enabling the great opportunities to accelerate human
development and economic progress. It is also considered that ICT is one of the tools or
important means to achieve Sustainable Development Goal 4 (SDG 4). One purpose of the SDG
4 is to eliminate the digital division between nations, regions, and social classes. Moreover, the
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aim of SDG 4 in education is to ensure inclusion and equitable education through ICT (UNESCO,
2017).
However, the World Health Organization (WHO) declaration of the presence of SARSCov2 that caused the COVID-19 pandemic (Ducharme, 2020), shook the whole world and has
greatly affected the facet of all human life including education. In line with health protocols as
prescribed by the WHO suggested that in the opening of classes, face to face was not an option
unless there would be COVID-19 vaccines available. The declaration resulted in the sudden shift
of educational systems to implement distance learning that includes online learning. While this
shift is indefinite, educational institutions are finding a way to deal with the situation.
This study of integrated STEM-based learning in Mathematics 10 suggests that STEM-based
learning that enables students to learn using actual world applications aids in developing a
variety of skills, including “21st century skills,” which involve creativity and critical thinking.
One of the learning modalities in the Department of Education (DepEd) in the
Philippines is the online learning modality (DepEd Order 12 s.2020). There are advantages in
online learning modality compared to other modalities. In this modality the teachers have
schedules of synchronous classes with the students; teaching and learning are somewhat
similar as face to face but in a virtual mode. Numerous authors have suggested that an online
platform provides a positive impact in e-learning (Aduba & Mayowa-Adebara, 2021; Coman et
al., 2020; Quansah, 2021).
Research Questions
This study aims to assess if there is a substantial effect by teaching using an integrated
STEM approach in Grade 10 Mathematics at Camp Vicente Lim Integrated School Department
of Education in the Division of Calamba City, Laguna, Philippines.
Specifically, it seeks to answer the following questions:
1. What is the level of performance of the control and experimental group of students in
pretest and posttest?
2. Is there a significant difference of the two groups in the pre-test?
3. Is there a significant difference of the two groups in the post-test?
4. Is there a significant difference between the pre-test and post-test scores of the control
and experimental groups?
Hypotheses
The researchers were guided by the following hypotheses:
1. There is no significant difference between the two groups in the pre-test (H0).
2. There is no significant difference of two groups in the post-test. (H0)
3. There is no significant difference between the pre-test and post-test scores of the
control and experimental groups (H0).
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Scope and Limitation of the Study
The research was conducted among Grade 10 online students of Camp Vicente Lim
Integrated School for School Year (SY) 2021-2022. There were 30 students in each of two
groups (The control and experimental groups). This research employed a quantitative, quasiexperimental design to get the success rate of integrating STEM Education in the new norm of
the teaching and learning process during Covid-19 pandemic education. This study covers the
lessons during the second quarter. Both groups took a pre-test before the start of the quarter
and a post-test after the quarter was concluded. A questionnaire was constructed and
administered to all students in the study.
Framework
Figure 1 shows the framework of the study. The framework displays the combinational
aspect of integrated STEM education in teaching and learning in Grade 10 Mathematics for
online students. This study suggests that teachers could integrate either one or two or even all
four components of STEM education when teaching students. The authors are not implying that
all four areas of integrated STEM must be present throughout every STEM learning event. The
framework links situational learning, engineering design, scientific inquiry, and technology
literacy, which is an interconnected system and a mathematical way of thinking. This pedagogy
calls for a goal of using the innovation applied by the classroom teacher to significantly improve
the academic achievement of the students, which is parallel to the digital education calls by the
program banner of the Department of Education, “Sulong-Edukalidad” in Philippine context.
Figure 1
Conceptual Framework of the Study

Methodology
This section describes the research design, description of participants, sampling, and
procedure for collecting information on the effectiveness of the integrated STEM education
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approach in Grade 10 Mathematics in academic achievement of the students. This is followed
by a discussion about how the data were analyzed.
Research Design
The study used quasi-experimental and descriptive design of the research. The
respondents of the study are the two online sections from Grade 10 Mathematics. One group
represents the control group and the second group is the experimental, or treatment group
that utilized integrated STEM teaching and learning.
Participants in the Study
The respondents were limited to two sections from the Grade 10 Mathematics online
section under the learning area of “Mathematics 10 of Camp Vicente Lim Integrated School,
Division of Calamba City.”
There were 30 students in the control group and 30 students in the experimental group;
both groups were enrolled under the online learning modality. The two groups were taught the
same lessons for an academic quarter. However, the experimental group utilized the integrated
STEM teaching approach. Both groups were given a pre-test and post-test for second quarter
teaching and learning activities for SY 2021 – 2022.
Research Instrument
In this undertaking, both groups utilized the Department of Education (DepEd)
approach, which used a “Self-Learning Module” in a soft copy form that was posted in the
Learning Management System (LMS) in the teaching and learning process. However, treatment
(the integrated STEM approach) was applied to the experimental group during the online
classes. Additionally, the pre-test and post-test served also as research instruments in this
study, which both groups utilized, as it is the DepEd approach for learning delivery amid the
new normal education.
The researchers used a 50 item test for the pre-test and post-test in Grade 10
Mathematics (See Appendix). The Table of Specifications from the Department of Education
(See link in References) was done before the creation of the test. The Table of Specifications
contains the set competencies for the second quarter, the number of hours/meetings, topic,
the number of items for which competencies are to be tested, the item distribution of the said
competency, and the total number of items. Each learning episode used a Weekly Home
Learning Plan and was accompanied by regular virtual meetings for actual class lessons and
activities provided in Google Classroom. The participants were given the pre-test prior to
lessons for second quarter and a post-test after the completion of all lessons for the given
quarter. The topics for second quarter were as follows:
•

Illustrate polynomials.

M. A. Escalaw, EJC. Ambat , M. De Leon, & E. Orlinga

78

Southeast Asian Journal of STEM Education
Vol. 3 No. 2 July 2022

•
•
•
•
•
•
•
•
•
•

Understand, describe, and interpret graphs of polynomial functions.
Solve problems involving polynomial functions.
Derive inductively the relations among chords, arcs, central angles, and inscribed angles.
Prove theorems related to chords, arcs, central angles, and inscribed angles.
Prove theorems on secants, tangents, and segments.
Solve problems of a circle.
Apply the distance formula to prove some geometric properties.
Illustrate the center-radius form of the equation of a circle.
Determine the center and radius of a circle given its equation and vice versa.
Graph a circle and other geometric figures on the coordinate plane.

Data Gathering
After the approval of the principal to conduct the study, the teacher-researcher started
the research for a quarter. The data collection was all pure online, through Google survey forms
because of travel restrictions as prescribed by the health department due to COVID-19. Both
pre-test and post-test scores were taken and these data were coded, calculated, and
statistically processed using statistical tools employed in this study such as the mean, standard
deviation, and t-test for dependent samples and t-test for independent samples
Statistical Treatment
This research used the mean and standard deviation to find the differences in the mean
pre-test and post-test scores of the two groups. In addition, the dependent and independent
sample tests were also used to determine the size of the difference between the dependent
and independent measures. Both pre-test and post-test scores were taken, and these data
were coded, calculated, and statistically processed using the mean, standard deviation, and
significant difference tests. The mean and standard deviation were used to determine the level
of performance of the control and experimental groups in the pre- and post-tests. The
dependent sample t-test was used to determine the significant difference in the mean scores
on the pre- and post-test within the same group while the independent sample t-test was
utilized to analyze the mean scores of the control and experimental groups.
Research Ethics
The researcher sought permission to conduct research from the school principal by
sending emails and was allowed to conduct the study. A letter was then sent to parents via
Facebook Messenger to approve their child's participation in the study. Parents were guided by
the purpose of the study and assurances that information collected from participants would be
treated confidentially and only be used for the purpose stated in the study. The parents were
also informed that they would be given a copy of the research results of the study.
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Results and Discussion
This section specifies the results of data collection and analysis and report findings
concerning the research questions for this study. The following are the results and the analyses
done from the data (Tables 1-4).
Table 1
Performance of Students in the Pre-test and Post-test Between Two Groups
Group

N

Pre-test
Mean
SD

Post-test
Mean
SD

Control

30

13.67

4.89

26.93

10.53

Experimental

30

14.83

5.36

32.00

8.81

The level of performance in the pre-test of control group is 13.67 (SD=4.89) while in the
post-test is 26.93 (SD=10.53). The level of performance in the pre-test of the experimental
group, which utilized the STEM education approach is 14.83 (SD=5.36), while in post-test is
32.00 (SD=8.81).
Table 2
Significance Between the Two Groups in the Pre-test
Group
Control
Experimental

Mean
13.67
14.83

SD
4.89
5.36

t-value

p-value

Decision

-0.87

0.195

Accept H0

The result in pre-test scores between the two groups is not significantly different where
the control group scores show that M = 13.67, SD = 4.89, while the experimental group scores
(M = 14.83, SD = 5.36, t = -0.87, p-value = .195), are not significant at p < 0.05. The standard
deviation is calculated as the square root of the variance by determining the deviation of each
data point from the mean. The results of 4.89 and 5.36 are not too large, which means the two
classes are heterogeneous, indicating that students in each class have different levels of
achievement. This is indeed a good basis because the results show that the two sections
included in this study are almost the same in terms of spread of scores. Tomlinson (2009)
stated that the differences between students should be overcome, so the two groups were an
ideal grouping for the experiment conducted by the researcher.
This result is good since the baseline data prior to implementation of treatment show
that the students have similar achievement, which would be crucial for trying out the
experiment using the teaching approach treatment. The data suggest that the groups are ideal
for the experiment since they possess academic similarities prior to the experiment.
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Table 3
Significance Between the Two Groups in the Post-test
Group
Control
Experimental

Mean
26.93
32.00

SD
10.53
8.81

t-value

p-value

Decision

-1.98

0.025

Reject H0

Table 3 shows that the results in differences in the post-test between the two groups
had a significant difference. Based on the data analysis, the control group had a lower score (M
= 26.93, SD = 10.53) than the experimental group score (M = 32.00, SD = 8.81, t = -1.98, p-value
= 0.025), which is significant at p < 0.05.
This shows that the integrated STEM approach in teaching is effective since there is a
greater result in the post-test of the experimental group compared to the control group. This
result is backed by different authors and researchers such as Chen and Chen (2021), Saraç
(2018), Yildirim (2016), and Alangari (2022), who have reported that this approach improves
student academic achievement.
The result is also of interest because of findings by Chen and Chen’s research (2021),
which showed that the STEM inquiry technique to teaching and learning enable learners to gain
comprehensive information while also demonstrating critical thinking and problem-solving
ability. Moreover, the integrated STEM approach to teaching may help students establish
positive attitudes toward learning (Alangari, 2022). Other research shows that STEM education
benefits students' academic achievement, motivation, attitude, and problem-solving ability
(Saraç, 2018; Yildirim, 2016). In addition, our research study likewise backed the STEM
education approach in teaching and learning process in educative process of Grade 10
Mathematics.
Table 4
Significant Differences Between the Pre-test and Post-test Scores of the Control and
Experimental Groups

Group
Pretest vs. Post-test
Control
Pretest vs. Post-test
Experimental

Mean

SD

t- value

p – value

Decision

13.67
26.93

4.89
10.53

5.60

<0.00001

Reject H0

14.83
32.00

5.36
8.81

8.32

<0.00001

Reject H0
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In comparing the two groups, in terms of the significant difference between the pre-test
and post-test in control group, the t-value is 5.60 and p-value is < 0.00001. The result is
significant at p < .05. For the experimental group the t-value is 8.32 and the value of p is <
0.00001. The result is also significant at p < 0.05. Although both groups showed a significant
difference between their pre- and post-test scores as expected, the gain shown by the
experimental group, when compared to the control group is significantly greater, as seen in
Table 3. The notable significant result of the experimental group was supported by different
research conducted by various authors (Le et al., 2017; Ünal, 2020; Cheng et al., 2021; Cavilla,
2017; Chang, 2019, Choy et al., 2021; Liu, 2017). Thus, the results suggest that STEM-based
learning educates students to a greater extent of not only science and math but also focuses on
hands-on learning using real world applications to facilitate development of a variety of skills,
including creativity and 21st century skills. Therefore, according to our study, STEM education is
likely to benefit students' academic achievement, student engagement, attitude, and problemsolving ability (Saraç, 2018; Yildirim, 2016).
Conclusion
STEM education emphasizes the integration or interconnection of knowledge and skills
in science, technology, engineering, and mathematics to address the challenges facing society
and global issues that require skilled workers and knowledgeable citizens. It is an approach to
teaching and learning that involves developing skills and knowledge to solve problems. In this
study two branches were integrated: the application of technology and the application of
mathematics concepts and ideas to solve problems in the learning of Grade 10 Mathematics.
The study revealed that the level of performance of students in the pre-test between the two
groups are not significant therefore the result is good since the baseline data prior to the use of
the intervention or treatment suggest that the students have similar academic achievement,
which was crucial for trying out the experiment in STEM education as a teaching approach in
Mathematics 10. The data suggest that the groups were ideal for the experiment since they
possess similarities prior to the experiment.
However, the results in the post-test between the two groups showed that there is a
significant difference, which showed that there was a greater improvement in academic
performance in students whose teacher utilized an integrated STEM education approach in
teaching and learning.
More so, in terms of the significant difference between the pre-test and post-test in the
control group, the results revealed that there is also a significant difference with the
experimental group’s post-test scores. However, there is a noteworthy improvement in
academic performance in students whose teacher utilized the integrated STEM education
approach in teaching and learning. Therefore, the findings of the study suggest that an
integrated STEM education approach in teaching and learning in Mathematics 10 is effective.
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Recommendation
The researchers recommend employing an integrated STEM education approach in
teaching during this pandemic education and even in the post-Covid era. It is evident from the
result of the study that students who utilized the integrated STEM education approach in
teaching made a significantly greater improvement in their academic performance than those
in the control group. This innovation should also be utilized by teachers in different learning
areas, and at different grade levels. Moreover, teacher professional development should also
include pedagogical seminars or Learning Action Cell (LAC) in school levels and even in the
nationwide scope of the Department of Education.
In addition, the integrated STEM education approach in teaching can also be utilized by
blended learning modalities. Future researchers may also use additional variables to further this
research or parallel research may be done to revisit the effect of this research.
This study and its results may give insights and a readily accessible database of
information on related studies in STEM education approaches in teaching in the new normal.
Parallel research may be conducted to revisit the effect of this teaching approach. Furthermore,
additional variables may be used or a mixed methodology may be utilized to dig deeper on the
effects of integrated STEM education approaches in teaching.
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Department of Education
Region IV-A CALABARZON Calamba City
SECOND GRADING PERIOD IN MATH10
I Multiple Choice: Read the statement carefully and choose the letter that corresponds to each item.
1. It is an angle whose vertex is on a circle and whose sides contain chords of the circle.
A. Central Angle
C. Inscribed Angle
B. Intercepted Angle
D. Right Angle

C
2. I

J
A. 120 o
B. 90 o

,

CRS if m CJS = 60 o? R
C. 15 o
D. 30 o

a

J
S

3. In the circle below, what is the measure of TCE if UTE is a semicircle and m TCU=70 o?
A. 20 o
B. 70 o

C. 110 o
D. 150 o

T
U

C

E

4. Rewrite the polynomial function f(x)= 2x2-5x3+2x4-7x-15 in standard form
-15-7x+2x2-5x3+2x4
C. -7x-15 +2x2-5x3+2x4
A. -5x3+2x4+2x2-7x-15
D. 2x4-5x3+2x2-7x-15
5. From the choices, which polynomial function in factored form represents the given
graph?
A. y=(x+2)(x+1)(x-1)
B. y=(x+1)(x-1)(x-2)

C. y=x(x+2)(x+1)(x-1)
D. y=x(x+1)(x-1)(x-2)

6.Which polynomial function in factored form represents the given graph below?
A.
B.
C.
D.

y = (2x + 3)(x 1)2
y = -(2x + 3)(x 1)2
y = (2x + 3)2 (x 1)
y = -(2x + 3)2 (x 1)

7. A a c

J

A. 6 cm
B.
C. 12 cm

a

60 . If the radius of the circle is 36 cm, about how long the arc?
C. 18 cm
D. 36 cm

8. In the circle below, determine the measure of ARB if CBA is a semicircle and m CRB = 102.
A. 78 o
B. 87 o

C.256 o
D. 23 o

c

R

A

B
A. It measures 180
C. it measures greater than a semi-circle.
B. It measures less than a semi-circle
D. it measures 360
10. Laine is standing on the origin of the coordinate plane. If his house is at point C (3, -6) and the church is
a
A (3, 4), a
a c b
S
a
c c ?
A. 9.2
C. 10
B. 2
D. 4
11. Inscribed angles are congruent if they have common _____
A. chord
B. diameter
C. intercepted arc
D. tangent line
12-13. REFER TO CIRCLE B.
12. Base on the figure shown below, which of the following statement is not true?
D
C

9. Which of the following best describes the minor arc?

B
A

E
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A. DAC is an acute angle.
B. The triangle DAC intercepts the semicircle.
C. <DBA = <CBE
D. <DAC =1/2 𝐷𝐶
13. What reason satisfies to the statement, m<CAD=1/2m<CBD?
A. Definition of a circle
B. Inscribed angles and central angles
C. Semicircle of a circle
D. Theorem of inscribed angles
14. Isosceles
CAR is inscribed in circle E. If 𝐶 = 140o, which of the following is not true?
A
C

R
A. 𝐶 = 𝐴
B. 𝐶𝐴= 55o
C. m<CAR=m<ARC
D. 𝐴= 110o
15. Which one of the statements is true about the given circle C , when <GEM intercepts semicircle GAM?
G
A
E
M
A. MG= ME
B. <GEM is an obtuse angle
C. <GEM is a right angle
D. GM is perpendicular to CD
16. Which reason for each statement is NOT true about chord DC bisecting AC and passing through the
center of Circle B.
A

D

E
F

B

C

A. mAF= m CF ;
def. of Line segment bisector
B. m<AED = m<CED ;
angle bisector
C. mADC=1/2 m<AEC
theorem of inscribed angles
D. mADC=m<AEC
theorem of inscribed angles
17. Convert the vertex- form (x-2)2+(y+1)2=1 into general equation of a circle.
A. x2+y2-4x+2y-6=0
B. x2+y2+4x+2y-6=0
C. x2+y2-4x-2y-6=0
D. x2+y2-4x+2y+6=0
18. Find the value of h to the equation (x-h)2+( y-5)2 = 9 of a circle , passing through the point (1,2)
A. 0
B. 1
C. 2
D. 3
19. What is the distance of two parallel lines 15x+8y+68=0 and 15x +8y-51=0?
A. -3
B. 4
C. 7
D.9
20. A circle has its center (-4,-2) and is tangent to the line 3x+4y -5=0. What is the radius of the circle?
A. 25
B. 5
C. 1
D. -5

21. A circle has its center (-4,-2) and is tangent to the line 3x+4y -5=0. What is the equation of the
diameter that is perpendicular in the line?
A. 4x-3y=10
B. 4x-3y= -10
C. 4x-3y=-16
D. 4x+3y=-22
22. Which of the following polynomial functions gives behavior of the graph that is rising to the
left hand and falling to the right with zeros -1, 2 and 3?
A. y = - (x +1)(x 2)
C. y = (x -3)2(x + 1)2(x 2)
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B. y = (x+4)(x 1)(x 3)
D. y = - (x+1)(x -2)(x-3)
23. How many turning points does the given function y = - (x 5)( x 1)2(x 2)3has?
A, 3
B. 4
C. 5
D. 6
24. It is the line that intersects a circle at exactly two points.
A. Tangent line
B. secant line
C. inscribed angle
D. central angle

25. Given the unit circle below, if the measure of MAT = 48O, find the measure of MET.

A. 48o

B. 68o

C. 82o

M

A

D. 96o

E

26. Given the figure below, find 2, if the m𝐴𝐵 = 123 o and m𝐴𝐷 = 57o.
A. 123o

B. 75o

C. 65o

27. Which of these is a factored form of P(x)=
A.
1
1
B. P(x)=(x)(x-1)2

C.
D.

28. LM= 5x-15
A. 55 cm
B. 75 cm

C. 100 cm
D. 110 cm

a

MN = 3 +13

2

.H

D

A

D. 57o

T

2

?
1
1

1

a

?

C

B
N

P
M
Q
L

29. The endpoints of the diameter of a circle are ( -2, -6) and (8, 14). What is the length of the
radius of the circle?
A. 25√5
B. 10√5
C. 5√5
D. √5
30. Which of the following is tangent to ⊙ as shown in the figure?
A. 𝐷
B. 𝐴
C. 𝐵𝐷
D. 𝐴
31. Quadrilateral ABCD is inscribed in a circle. Which of the following
ab
a
a
a a a a?
I. m∠𝐴
∠𝐶 180
II. m∠𝐵
∠𝐷 180
III. m∠𝐴
∠𝐶 90
A. I and II
B. II and III
C. I and III
D. I, II, and III
32. Mary designed a pendant. It is a regular decagon set in a circle. Suppose the opposite vertices
are connected by line segments and meet at the center of the circle. Compute the measure of
each angle formed at the center?
A. 22
B. 36 o
C. 45o
D. 135o
33. In circle O, m MA = 1000, mNB = 500 and m MN = 950 as shown in the
figure. Give the sum of the measure of 1 and 2?
A. 25
B. 45
C. 55
D. 75
34. Which of the following is NOT a formula for finding the distance d between the two points on
the coordinate plane?
| 2
| 2
A.
C.
1|
1|
𝐵.
D.
35. What is the distance between points (4a,3b) and (3a,2b)?
A.
B. a + b
C.
D.
36. The coordinates of the vertices of a triangle are G( 4, 2), O(5, -1), and T(10, 8). What is the
length of the segment joining the midpoint of GT and O?
A. 2√10
B. 3 √10
C. √5
D. √10
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37. What is the slope of the line shown in the graph below?

A. 2
B. -2
C. ½
D. -1/2
38. If MN + NO = MO, which point is between the other two
collinear points?
A. M
B. N
C. O

when M, N, and O are
D. MNO

39. A radius of a circle has endpoints (4, 1) and (8, 2). Produce the equation that defines a circle if its
center is at the fourth quadrant?
A. (x 8)2 + (y 2)2 = 25
C. (x 4)2 + (y + 1)2 = 100
B. (x 8)2 + (y 2)2 = 100
D. (x 4)2 + (y + 1)2 = 2
2
2
40. Using the equation x + y 4x + 10y + 13 = 0, find the center of the circle
A. (2, 5)
B. (2, 5)
C. ( 2, 5)
D. ( 2, 5)
41. Point C (3,4) is the midpoint of
. If the coordinates of A are (7,6), then what is the
coordinates of B?
A. (-1,2)
B. (5,5)
C. (2,1)
D. (11,8)
42. In ⊙ 𝑂 on the right, 𝐻𝑇=45O and the length of the radius is 8 cm. Compute the area of the
ad d
?
A. c 2
B. 2 c 2
C. 4 c 2
D. 8 c 2
43. In the figure below, 𝐴𝑇 and 𝐴𝐻 are secants. If TA = 18 cm, LA = 8 cm, and AE = 10 cm, then
how long is 𝐴𝐻 based on the given figure?
A. 14.4 cm
B. 20 cm
C. 22.5 cm
D. 24.5 cm
44. Line AB is tangent to ⊙ 𝐶 at D. Ifm 𝐴𝐹 =
126 o and
𝐷𝐸=78 o, then
find m∠𝐴𝐵𝐹.
A. 24 o
B. 48 o
C. 78 o
D. 122 o
45. Compute the length of 𝐴𝑆 in the figure on the right.
A. 6.92 units
B. 117/10 units
C. 14.4 units
D. 130 units
46. How should the polynomial
transformed in standard form?
A.
11
2

function
C.

11
22

4

2

be

2

B.
2
11
D.
2
11
47. A demographer predicts that the population, P, of a town t years from now can be modelled by the
function P(t) = 6t4 5t3 + 200t + 12 000. What will be the population of the town be two (2) years from
now?
A. 12 456
B. 124 560
C. 1 245 600
D. 12 456 000
48. How long does it take for a ball to reach the height of 10 meters, when a ball is thrown in a projectile
motion and represented by the function of H(t)=
+30, for which height in meters is a function of
time in hours?
A. 4hours
B. 5hours
C. 6 hours
D. 7hours
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49. In the diagram below, which of the following
A. ( TY + UY )2
B. Square root of ( TY2 + UY2 )
C. Square root of ( TY + TU )
D. ½ ( TY + UY )

is TRUE about right triangle TYU?

50. The line segment joining (5,-1) and (-7,-5) is a diameter of a circle. Find the equation of a circle in
vertex form.
A. (x-1)2+(y-3)2=100
.
B. (x+1)2+(y+3)2=100
C. (x-1)2+(y-3)2= 10
D. (x-1)2+(y-3)2= 10
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