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Abstract

In the fall of 2011, [ was a student teacher at North High School in Worcester,
Massachusetts. | taught one honors-level Precalculus course and two honors-level Algebra
I courses. My primary goal for this project was to successfully teach mathematics in a
manner that accounted for the diverse range of students. When planning how to conduct
classes and preparing materials, [ took into account the varying learning styles, learning
disabilities, and behavioral issues present in the classroom. Teaching was quite humbling- I
now hold my teachers in an even higher regard for overcoming the daily struggles in a
classroom. [ am grateful to have had the pleasure of helping to make a difference in the
academic lives of the students I taught, and overall the experience was immensely

enriching.



Table of Contents

Chapter One
Chapter Two
Chapter Three
Chapter Four
Chapter Five

Conclusion

Appendix

. North High Statistics & Syllabi..........cccouriiiiiiiiiii e
. Daily AGENndas.......cccoii i

C. Lecture Note Samples

L Algebrall... e

I1. o Y or= Y Lo U 1T LT

. Handouts/Review Sheets

L. o Y or= Y Lo U 1T LR

. Assessments

L Algebrall.... e e

II. | o =Yor=1 o 1 10 KT



Chapter One

North High School is a public four-year high school located in Worcester,
Massachusetts. In the 2010-11 academic year, 1149 students were enrolled at North High.

(All data is from the 2010-11 academic year, unless otherwise noted.)

The school boasts an ethnically diverse student body, with 43.2% Hispanics, 27.8%
Whites, 19% African Americans, 8.7% Asians, 1.2% Multi-Race/Non-Hispanics, 0.1%
Native Americans, and 0.1% Native Hawaiians/Pacific Islanders. English is not the first
language for about 50% of the students. The gender ratio is relatively equal, with 53.9%

Male students and 46.1% Female students.

Set in Worcester, Massachusetts, North High tends towards an inner-city type school
profile. Low-income students account for 77.1% of the student population. The graduation
rate in 2009-10 was 58.6%. About 81% of graduates in 2009-10 planned on attending
either a 2- or 4-year public or private college. While the school has only a fair graduation
rate, the teachers at North High are highly qualified, with 98% being licensed in teaching

assignment. The student/teacher ratio is about 12 to 1.

North High School’s curriculum is based on the Massachusetts Curriculum
Framework, a result of the Massachusetts Education Reform Act of 1993 (MERA). The
reform instituted sweeping changes in public education over a seven year period, including
greater funding, accountability of both students and teachers, and statewide standards for
education. MERA calls for statewide curriculum frameworks and standards of learning in

all core academic subjects. The frameworks outline specific guidelines intended to be used



both by teachers and school districts in planning the curriculum. Current core academic
subjects include the arts, English language arts, foreign languages, comprehensive health,
mathematics, history & social science, and science & technology/engineering. As a
capstone, a statewide test called the Massachusetts Comprehensive Assessment System
(MCAS) was created to assess the academic standards outlined in the curriculum
frameworks. As mandated by MERA, all students must pass the tenth-grade MCAS (as well
as meeting local requirements) to receive a diploma. The Act also raises expectations for
teachers: since 1998, all teachers are required to pass a test in knowledge of subject
content as well as a test in communication and literacy skills to teach in Massachusetts

public schools.

In terms of academic performance and assessment, North High reports poor to fair
scores on standardized tests. The Massachusetts Comprehensive Assessment System, or
MCAS, is a statewide test administered in the tenth grade to all public school students.
Students must pass the test to be eligible to receive a high school diploma. It has three
components: English Language Arts, Mathematics, and Science & Technology Engineering.
For the spring 2011 MCAS, North High reported 61% of students scoring “Proficient or
Higher” on English Language Arts, 48% of students scoring “Proficient or Higher” on
Mathematics, and only 28% of students scoring “Proficient or Higher” on Science &

Technology Engineering (see table).



MCAS results for North High:

MCAS Tests of Spring 2011

Percent of Students at Each Performance Level for North High

* NOTE: Performance level percentages are not calculated if student group less than 10.

* NOTE: Grade 10 Science and Technology/Engineering results represent the highest performance level attained by class of
2013 students in grades 9 or 10 in any of the four subjects (Biology, Chemistry, Introductory Physics, and
Technology/Engineering). In addition, only students enrolled in Massachusetts since October 2009 are included in state-level
results; only students enrolled in the same district since October 2009 are included in district-level results; only students

enrolled in the same school since October 2009 are included in school-level results.

Data Last Updated on September 30, 2011.
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Needs

Hgher Advanced Proficient e t Warning/ Failing | Students cpil sep lndnded
Grade and Subject SCHOOL| STATE | SCHOOL| STATE | SCHOOL| STATE | SCHOOL| STATE | SCHOOL| STATE o L
GRADE 08 - ENGLISH LANGUAGE ARTS 79 20 59 15 6 2 N/A N/A)
GRADE 08 - MATHEMATICS 52 23 29 27 21 1 N/A NI/A|
GRADE 08 - SCIENCE AND TECHIENG 39 4 35 42 19 1 N/A| N/A)
GRADE 10 - ENGLISH LANGUAGE ARTS 61 84 12 33 49 51 26 13 13 3 211 82.0| 46.0 128
GRADE 10 - MATHEMATICS 48 77 26 48 22 29 26 16 25 7 209 70.8| 56.0 129
GRADE 10 - SCIENCE AND TECH/ENG 28 67 4 20 24 47 52 27 20 7 166/ 66.4 N/A /A
ALL GRADES - ENGLISH LANGUAGE ARTS 62 69 12 17 50 52 25 23 13 8 213 82.2| 46.0 128
ALL GRADES - MATHEMATICS 48 58 26 24 22 34 26 27 26 15 210 70.6| 56.0 129

(Source:

http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=075c3c46f0f8e53

36eefc3260a8c587f#math)



Chapter Two

Worcester Public High Schools follow the “Traditional Model Pathway” for
mathematics as seen in the Curriculum Frameworks. Generally speaking, students take an
Algebra I course during the ninth grade, a Geometry course during the tenth grade, and an
Algebra Il course during the eleventh grade. While students are only required to take these
three courses, more advanced courses such as Precalculus, Advanced Placement Statistics,
and Advanced Placement Calculus are offered. However, students must take Algebra Il
before enrolling in Precalculus or AP Statistics, and Precalculus before enrolling in AP
Calculus. Though the structure is rigid for those students who struggle to pass any one of
Algebra |, Geometry, or Algebra I], it also allows more advanced students to further

continue their mathematical education with enriching advanced courses.

During my semester-long teaching practicum at North High School, one of the
courses I taught was an honors-level Algebra II. The course objectives are as follows (as
stated in the Worcester Public Schools High School Curriculum Syllabus): to solve problems
using systems of linear equations; to use matrices to solve problems; to solve quadratic
equations with complex roots; to utilize the inverse relationship between exponential and
logarithmic functions; to use polynomial functions in the solution of problems; and to solve

trigonometric equations.



Worcester Public Schools
High School Curriculum

Course Syllabus— Part I
Course Title: Advanced Algebra

Course Description:

Tha course will focus on the Algebra I Massachnsatts NMathamatics Curriculum
Framawork and the Worcaster Public Schools 11* Grada Mathematics Curriculum. This
courseis a bridgs from Alsabral into advancad topics in mathamatics. Thisis tha
praraquisite to Pra-calculus and Advancad Placeameant Statistics.

Course Objectives:

Students will:
® Solve problams using svstems of linsaraquations
Use matricas to solva problams
Solva quadratic functions with complaxroots
Utiliz= tha inversa ralationship betwesn exponsntizl andlogarithmic functions
Usz polvnomial functions in the solution of problams
Solve triconomeatric functions

Essential Questions:

1. How are non-linear situations raprasantad in mathamatics?
2. Whearsdo trisonomeatric functions and solutions occurin our world?

Contextual Vocabulary:

polvnomisl
sxponantial
logarithmic
matrix
triconometric
combinatorics

Prerequisite Courses:

Algabral and Geomeatry




(For full syllabus, see Appendix A.) Algebra I and Geometry are prerequisites for Algebra II.
It is essential that certain topics are exhausted in these previous courses for a student to be

successful in Algebra II.

Essential to a student’s success in Algebra Il are several topics in Algebra |, including

algebra, functions, statistics and probability. Within algebra, a student should be able to:

e perform arithmetic operations on polynomials (A-APR 1 of the March 2011
Curriculum Framework for Mathematics)

e create equations that describe relationships [between dependent and independent
variables] (A-CED 1-4)

e solve equations in one variable (A-REI 3-4)

e solve systems of equations (A-REI 5-7)

e represent and solve equations graphically (A-REI 10-12).

For example, a student must know how to perform arithmetic operations on polynomials
before they can solve systems of linear equations by an elimination method, as taught in

Algebra II. Within functions, a student should be able to:

¢ build a function that models a relationship between two quantities (F-BF 1-2)
¢ build new functions from existing functions (F-BF 3-4)
e construct and compare linear, quadratic, and exponential models and solve

problems (F-LE 1-3).



For instance, if a student did not know how to solve a quadratic equation with real roots,
then they certainly would struggle to solve quadratic equations with complex roots. Within

statistics and probability, students should be able to interpret linear models (S-ID 7-9).

Thorough coverage of specific topics in Geometry is also essential in order for
students to be successful in Algebra II. Heavy emphasis should be placed on right triangles
and trigonometry, as it is crucial for students to be comfortable with these ideas before
they can solve trigonometric equations. Specifically, after completing a Geometry course,

students should be able to:

e define trigonometric ratios and solve problems involving right triangles (G-SRT 6-8)
and

e apply trigonometry to general triangles (G-SRT 9-11).

The other course I taught while at North High was honors-level Precalculus. The
course serves as a further investigation into some topics covered in Algebra I, as well as a
precursor to Advanced Placement Calculus. The course objectives are as follows (as stated
in the Worcester Public Schools High School Curriculum Syllabus): to solve problems using
polynomial, power, and rational functions; to solve exponential, logistic, and logarithmic
equations; to investigate trigonometric functions and analytic trigonometry; to utilize
vectors, parametric equations, and polar equations to solve problems; to expand analytic
geometry from two to three dimensions; and to explore calculus including limits,
derivatives, and integrals. While some topics in Precalculus parallel those in Algebra II, the

Precalculus course delves deeper into the material and emphasizes application. The course
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introduces students to some topics covered in Calculus as well as provides a strong

foundation to transition into Calculus.
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Worcester Public Schools
High School Curriculum

Course Syllabus — Part I

Course Title: Pre-Calculus

Course Description:

The course will focus on the Pre-Calculus Mas saqhusetts Mathamatics Curriculum
Framework and the Worcaster Public Schools 11%and 12* Grads Mathematics
Curriculum. Pra-Calculus is the prerzquisite to AP Calculus oracollega laval calculus
coursa.

Course Objectives:

Students will:
® Solvaproblems usingpolvnomisl, powar and rational functions.
Solve exponential, losistic, andlogarithmic functions.
Invastigata triconometric functions and analytic trigonomeatry.
Utiliza vectors, paramatric aquations, andpolaraquations to solva problams.
Expand analvtic s2ometryv fromtwo to thraa dimensions.
Explora calculus including limits, darivatives, and intsgrals.

Essential Questions:

1. Howara vactors and polar equationsusad to dascribe our world?
2. Howcancalculus bausad as an alagant solution to commonproblams?

Contextual Vocabulary:

vactors

parametric aquations
polar aquations
multivariats systams
limits

darivativas

intagrals

Prerequisite Courses:

Successful complationof Algabrall

12




(For full syllabus, see Appendix A.) The prerequisite for the course is successful completion
of Algebra Il. Since I have already outlined which elements from Algebra | and Geometry
must be exhausted for a student to be successful in Algebra II, I will only outline which

topics in Algebra Il must be exhausted for a student to be successful in Precalculus.

Areas of study in Algebra II that are crucial to success in Precalculus include topics
in number and quantity, algebra, and functions. Within number and quantity, students

should be able to:

e perform arithmetic operations with complex numbers (N-CN 1-2)
e use complex numbers in polynomial identities and equations (N-CN 7-9) and

e represent and model vector quantities (N-VM 1, 3).

For example, a student must first know what a vector represents in order to use them to

solve problems. Critical standards to be covered in algebra include:

¢ understanding the relationship between zeros and factors of polynomials (A-APR 2-
3)
e using polynomial identities to solve problems (A-APR 4-5) and

e representing and solving equations graphically (A-REI 11).

In order for students to solve problems using polynomial functions, they must first be
familiar with properties and identities of such functions. Topics in functions to be covered

in Algebra II that are vital to success in Precalculus include:

e interpreting functions that arise in applications in terms of content (F-IF 4-6)
¢ analyzing functions using different representations (F-IF 7-9)

13



e building functions (F-BF 1, 3-4)
¢ extending the domain of trigonometric functions using the unit circle (F-TF 1-2)
¢ modeling periodic phenomena with trigonometric functions (F-TF 5) and

e proving and applying trigonometric identities (F-TF 8).

A strong background in trigonometry (gained in Algebra II) helps ensure a student’s
success in more advanced and complex trigonometric applications to be covered in

Precalculus.
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Chapter Three

There were several factors that went into the preparation and generation of
materials I used to both enrich and assess the students’ learning experience. Such materials

include daily agendas, homework assignments, worksheets, and formal assessments.

An important part of how I structured the courses I taught while at North High was
creating a daily agenda. Written on the whiteboard every day, the agenda told students
what would be happening in class that day. They included a run-through of the period as
well as objectives and homework assignments. I would often begin the class with questions
on the previous night’s homework or a warm-up exercise. Here is an example of an agenda

for Precalculus on September 30t, 2011:

Honors Precalculus 09/30/11

Agenda:

=

Go over yesterday’s quiz on 2.1-2.3
Questions on homework
3. Objectives:
¢ Fundamental theorem of algebra
e Complex conjugate pairs
4. Homework: pg. 140-141 #s: 5-8, 10, 13, 16, 18, 20, 28, 30, 36,
38, 46,50, 52, 58, 60, 64, 68, 72,76

N

Agendas for Algebra II are structured the same way. For the collection of all daily agendas,
please see Appendix B. The purpose of the agenda is not only to inform the students, but

also to act as an informal record of the class’ progress.

15



When creating homework assignments, my aim was to expose the students to
several different approaches and types of problems. A single assignment covering a specific
topic would usually include vocabulary questions, explicitly computational problems
(whether open-ended or multiple choice), graphical approaches, theoretical questions, and
applications or word problems. The goal of the homework was to help students further
develop and perfect skills learned in class, as well as practice practical applications of these
skills. Homework assignments were also designed as a preparation tool: some specific
problems focused on skills that were necessary and essential to future material. While most
students considered the homework assignments rather extensive, handing in homework
was not required, nor was it graded. In other words, homework assignments simply
consisted of suggested problems for students to complete. The beginning ten minutes or so
of each class was devoted to answering students’ questions about the previous night’s
homework. Another goal homework assignments aimed to accomplish was that of
preparing students for formal assessments (tests or quizzes). Homework was most often
selected problems assigned from the class textbook, or sometimes a review worksheet or

sample exam in preparation for a test or quiz.

As a supplement to the homework assigned from the textbook, I would often create
worksheets to be done in class as a means of developing and practicing learned skills.
These worksheets were usually practice exams or review sheets to be completed in class
the day before a test or quiz. They served as a studying tool for students in that they were
designed to give students an idea of what to expect on an assessment, as well as what
quality of work was demanded. After spending some class time attempting the worksheets,
we would review them together as a class. Students were expected to show all work

16



leading to their solutions. The questions on the worksheets usually paralleled those found
in homework or examples done in class. Here is an example of a review worksheet done in

Precalculus the day before a chapter test:
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For more examples of created worksheets in Precalculus, please see Appendix D, part I.

Perhaps the most direct indicator of comprehension that I utilized during my
student teaching was formal assessment. Formal assessments included quizzes (usually
covering two or three sections of a chapter) and tests (covering the entire chapter). The
goal of these assessments is to evaluate the students’ proficiency and comprehension of the
subject by posing various types of questions and applications. Questions that I generated
and selected were distributed primarily among three categories: computational, graphical,
and applications/word problems. Computational problems involved applying specific
mathematical formulas or techniques to an explicit problem. Graphical problems required
that students use a graphical approach to solve a problem. Applications and word problems
assessed the ability of students to recognize and apply learned techniques to solve a real-
life problem. These questions often paralleled in-class examples, problems from homework
assignments, and problems on review worksheets. Below is an example of a quiz I created

for Algebra II:
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For the collection of all self-generated formal assessments for Precalculus and Algebra II,

please see Appendix E.

These formal assessments also served as a tool in evaluating my proficiency as a teacher.
By analyzing the students’ scores, | was able to draw conclusions about the quality of my
teaching. For example, if the majority of the students scored poorly on a particular exam,
then it would be safe to say that either the test was too hard or the students did not

understand the material well.

The main goal of this collection of materials was to have students cultivate and
successfully apply mathematical skills. The materials were designed also to help prepare
students for more advanced mathematics by building a strong foundation of mathematical

knowledge.
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Chapter Four

During my time at North High, | was exposed to a diverse student population within
the classroom. The manner in which I conducted classes was highly dependent on
attempting to accommodate all of students’ needs in order to successfully teach the
material. My aim was to create an environment where all students have the same learning

opportunities.

One of the greatest challenges I faced as a teacher was to address the different
learning styles, behavioral issues, attendance concerns, and learning disabilities of all
members of the class. In creating an outline of how I planned to run the class, I took these
factors into account in an effort to accommodate each and every student. The Precalculus
course [ taught had about fifteen students, and each of the Algebra II courses had about

thirty. All classes had about an even ratio of males to females in the class.

Within the classes that [ taught, the two prevalent learning styles of students that I
encountered were visual learners and auditory learners. The visual learners made up for
about two-thirds to three-quarters of the classes (on average), and would tend to prefer
pictorial representations of mathematical material. These students would gain the greatest
understanding of the material through graphical representations and illustrations. For
example, when a visual learner struggled to set up and solve a word problem, I would
suggest that they first draw a picture of the problem being described. This would often
clarify the problem as well as help them understand what variables are given and which

ones they need to solve for. Another specific example of catering to the visual learners was
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the derivation and creation of the trigonometric unit circle, which we did together as a
class. The activity resulted in a mathematical epiphany for students who had previously not
understood where trigonometric properties and values come from (i.e., the ‘why’ of how

trigonometry works).

The auditory learners made up for about one-third to two-thirds of the classes (on
average), and tended to prefer aural explanations and instruction. Spoken clarification of
the material was the best means of communicating concepts for these students. For the
auditory learners, I found that spoken explanations and elaborations were most useful in
helping students to understand the material. For instance, when covering new definitions
and theorems, the auditory learners often benefitted from extra elaboration. Sometimes
simply copying a definition for new mathematical vocabulary was not enough for these
students; they needed further elaboration of what the definition meant in terms they could

better understand.

Behavioral issues in the classes I taught were only slightly present, and mainly
consisted of problems centered on the students’ attentiveness. In Precalculus and the
period 5 Algebra Il classes, attitude issues only affected two or three students. These
students were more physically present than mentally- i.e., they were only there because
they had to be. In the period 6 Algebra Il class, attitude problems were only slightly more
prevalent, and were dealt with individually, since it was usually the same students.
Distractions for the students included side conversations (at inappropriate times), cell
phones, and work for other classes. In the case that a student uses a cell phone in class, |

followed the school’s policy: the teacher would take it away and either return it after class
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or the student can retrieve it in the main office at the end of the day. As for attendance
concerns, the greatest problems arose when attendance concerned the class as a whole.
Events such as fire drills, grade-wide testing, and school-wide presentations often
consumed the entirety or majority of class time. While these events did not occur as often
as individual absences did, they were more detrimental to staying on schedule with the
material. On any given day, the average number of students who were absent from class
was anywhere from one to three. Individual student absences did not affect the prepared
agenda and material. Students were made aware of what to expect the next day in class by
simply looking ahead in the textbook to the next section. Since I began each class by
reviewing and answering questions on the previous nights’ homework, students who were
absent the previous day had a chance to interactively attempt the problems. [ encouraged
them to ask questions after class or during a free period (that I was not teaching) if they
desired further instruction and review of the material. Learning disabilities generally did
not affect the majority of students. For a few students, the ability to complete an
assessment in the time allotted was an issue. Usually only a handful (or less) of students

struggled to complete an assessment on time.

Taking into account the diversity of the classes I taught, I created an outline of how |
would run the class in order to best accommodate all of my students. When teaching new
material, I found that a blend of visual representations and verbal elaborations was an
excellent means of communicating new concepts. Interactive lectures took up the majority
of class time. These consisted of students taking notes on the definitions, theorems,
methods, etc. that were to be covered in class that day. New material was always followed

with interactive examples. For instance, if students were unsure of how to apply a newly
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learned formula, I would make suggestions as to where to start or guide them through the
solution. Class participation was strongly encouraged: students would volunteer to write
solutions on the white board (so the whole class could follow along). If I felt that a certain
student was lacking participation, I would select them to come up to the board and attempt
to work through the problem. When a student struggled, other members of the class would
offer suggestions and help the student work towards the solution. These interactive
examples and problems were an excellent daily indicator of the progress each student was

making.
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Chapter Five

In terms of assessments, [ utilized both quizzes as well as chapter tests to evaluate
the students’ knowledge of the subject. Quizzes were typically given once a week, and
covered two to three subsections of a chapter. Chapter tests were given when we finished

covering an entire chapter in the textbook.

The textbook used for Precalculus was Precalculus with Limits: A Graphing Approach,
6th edition, by Ron Larson. The book contained several step-by-step examples, and used
different colors to highlight important material. Graphical representations and methods
were prevalent in the book, and it also gave instructions for how to perform certain actions
on a graphing calculator. The teacher’s edition of the book contained an abundance of extra
examples. I often used these for in-class examples or quiz questions. I thought this textbook
was a good, but not perfect, choice for the class- while it included a wide range of
applications and methods, it often lacked diversity in computational problems. Having the
solutions to the odd-numbered problems in the back of the book was useful for students:
since I typically only assigned even-numbered problems, there would usually be a very

similar odd-numbered problem that the student can check their answer to.

The quizzes I generated had three or four fairly direct problems. The students were
given about fifteen to twenty-five minutes to complete the quiz, based on the material
being covered. When creating a quiz, I selected problems systematically based upon
examples we had covered in class. The majority of the problems on a quiz were generally

similar to those covered in homework assignments or those done during class. [ would
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often choose to make one of the problems more involved than those we had done in class
or on homework assignments, and required a bit more application than the others. For
example, if I gave a word problem on a quiz, the methods to obtain the solution would be
the same as those we had gone over in class, but perhaps the given variables and the
variable they are asked to solve for would be different. In selecting and generating the quiz,

[ often placed more emphasis on topics that had been exhausted in class.

The chapter tests | generated covered a wide range of material from an entire
chapter in the textbook. They usually consisted of anywhere from six to ten problems,
based on how time-consuming the material was. Students were given the entire class
period (forty-five minutes) to complete the test. About half of the problems on a test would
be similar to those found on the quizzes covering sub-sections of that chapter, and the
other half would involve applications and/or graphical approaches. For a few of the tests, |
added a bonus problem which was a new application or a “challenge” problem that
students could attempt for extra credit (no credit was lost if the problem was not

attempted).

In Precalculus, by the end of my term as a student teacher, I felt that about half of
the students were capable of continuing on to study Calculus. Though certainly more than
half of the class had grades that would have indicated they were ready for Calculus, only

half put in the effort that would be needed to succeed in a Calculus course.

In all three of the classes I taught, the students were either in the 11th or 12t grade,
so preparing the students for MCAS testing was not applicable (since the last MCAS tests

are given in 10th grade).
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Conclusion

Overall, my experience as a student teacher at North High was both rewarding and
enriching. The practicum provided me with valuable knowledge about the teaching

profession, including both the informational and the socio-psychological aspects of it.

While choosing to teach in an ‘inner-city’ type school was certainly more of a
challenge for me than teaching in a suburban school, the choice was undoubtedly the right
one. Perhaps the most prevalent reason [ had for selecting this practicum as my Interactive
Qualifying Project was the desire to share my passion for mathematics with others. One of
the goals I kept in mind while teaching at North High was to reach out to students and try
to make math more exciting and enticing to them. Though there will always be students
who dislike math, I attempted to make it as enjoyable as possible. When students have an
interest in the material or a desire to learn more, success in the class usually follows.
Having students who were interested in math not only made it more enjoyable for the

students, but also more enjoyable for me as their teacher.

Another goal I kept in mind as a student teacher was to create a classroom
environment that nurtured both academic success and an overall amicable disposition.
Putting my best foot forward every day, [ greeted students at the door as they came in to
class with a smile. Students were quite receptive to the positive attitude I brought into the
classroom. Within a couple weeks of teaching, I knew almost all of my students by name; I
believe this is important to help give students a sense of amiability, instead of being just a

name on a test.
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Some of the most rewarding aspects of the experience happened on a smaller scale
within the classroom every day. For instance, sometimes when students had great difficulty
applying new methods to solve a problem, I would show them a different way to get to the
solution. This usually elicited an “Oh-I-get-it-now!” moment, which brought joy to both the
students and me. Another rewarding experience occurred when students would make
great progress or improvement. For example, when a student was able raise their overall
grade in the class by a letter. It brought a great sense of accomplishment to both the

student, for improving their grade, and to me, for successfully communicating the material.

Being a student teacher at North High was a humbling experience. It gave me insight
as to how difficult it can be at times to get through to students and successfully manage a
classroom. Looking back, I can say that | am deeply grateful for having the opportunity to
take part in such an experience. The hands-on aspect of the practicum gave me the chance
to make a difference in the lives of students. At the end of my duration as a student teacher,
the classes I had taught each gave me a card signed by all the students. Hearing that I had
made a difference in the academic careers of my students was incredibly moving. Even
though [ am no longer their teacher, I feel I have given them the ability and foundations
they need to succeed in the future. Perhaps the largest thing I have taken away from this

experience is the confidence that I made a difference in the lives of these students.
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Appendix A
North High Statistics & Syllabi

1. North High demographics for 2010-2011:

Enroliment by Race/Ethnicity (2010-11)

Race % of School % of District % of State
African American 19.0 13.6 8.2
Asian 8.7 8.1 55
Hispanic 432 38.3 15.4
Native American 0.1 03 02
White 278 36.5 68.0
Native Hawaiian, Pacific Islander 0.1 0.0 0.1
Multi-Race, Non-Hispanic 1.2 31 24

Enroliment by Gender (2010-11)

School District State

Male 619 12,471 490,363
Female 530 11,721 465,200
Total 1,149 24192 955,563

School District State
Attendance Rate 894 942 94.7
Average # of days absent 17.0 9.8 9.1
In-School Suspension Rate 19.3 7.2 35
Out-of-School Suspension Rate 21.0 12.6 5.6
Retention Rate 13.8 35 21
Graduation Rate 55.1 72.0 834
Truancy Rate 46.5 32.0 25
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% of School % of District % of State

First Language not English 52.6 438 16.7
Limited English Proficient 248 28.6 13
Low-income 812 721 35.2
Special Education 244 207 17.0
Free Lunch 74.6 65.8 304
Reduced Lunch 6.6 6.3 438

(Source: http:
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2. Worcester Public Schools Syllabus for Algebra Il (Advanced Algebra):

Worcester Public Schools
High School Curriculum

Course Syllabus— Part |

Course Title: Advanced Algebra

Course Description:

The course will focus on the Algebra Il Massachusetts Mathematics Curriculum Framework and the
Worcester Public Schools 11" Grade Mathematics Curriculum. This course is a bridge from Algebra | into
advanced topics in mathematics. This is the prerequisite to Pre-calculus and Advanced Placement
Statistics.

Course Objectives:

Students will:

e Solve problems using systems of linear equations

e Use matrices to solve problems

e  Solve quadratic functions with complex roots

e  Utilize the inverse relationship between exponential and logarithmic functions
e Use polynomial functions in the solution of problems

e Solve trigonometric functions

Essential Questions:

1. How are non-linear situations represented in mathematics?
2.  Where do trigonometric functions and solutions occur in our world?

Texts:

Holt, Rinehart, and Winston; Advanced Algebra; 2003.
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District-Wide Reading Skills Across the Curriculum:

e Preview (survey) — note major elements such as organization, vocabulary, summary and
graphics.

e Ask Questions - question the text, the author and self.

e Activate Prior Knowledge (schema) — use what is already known to enhance understanding of
what is new in the text.

e Make Connections - link text to self, text to world and text to text.

e Visualize - use sensory images to create a mental picture of the scene, story, situation, or process
and involve oneself in it.

o Draw Inferences - go beyond the literal information in the text including predicting, figurative
meaning and thematic understanding.

e Distinguish Key Ideas - recognize main idea and key concepts.

e  Use Fix-Up Strategies - monitor own understanding by pausing to think, re-read, consider what
makes sense, restate in own words.

Contextual Vocabulary:

Polynomial
exponential
logarithmic
matrix
trigonometric

combinatorics

Recommended Grading Policy (indicate percent for each factor):

e  (Classroom participation -
e  Projects/papers -
e Homework -
e Final test/assessment* - 10%
e  Other
*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade

Prerequisite Courses:

Algebra | and Geometry

Note to Teachers: In addition to handing out the above syllabus to students, you should also hand out to them
your expectations in the following areas:
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ASENENEN

Homework policy
Make-up policy

Attendance requirements

Any other expectations

Course Syllabus — Part I, Academic Content for the First Semester

Advanced Algebra Il

Content/Topics —

Skills

Required Papers/Projects,
Readings, and Final
Assessment/Test

Academic Standards

(Worcester Benchmarks
and State Frameworks)

Linear Representations

Numbers and Functions

Systems of Linear
Equations and Inequalities

Matrices

Find slope and intercepts

Solve linear equations in

two variables

Use operations with
numbers

Use operations with
functions

Identify properties of
exponents

Solve systems of
equations

Find solutions to linear
inequalities in two
variables

Solve systems of linear
inequalities

Use matrices to
represent data

Solve using matrix
multiplication

Find the inverse of a
matrix

All.P.8 Solve a variety of
equations and
inequalities using
algebraic, graphical, and
numerical methods.

AIll.N.2 Simplify
numerical expressions
with powers and roots.
Including fractional and
negative exponents.

AllL.P.9 Use matrices to
solve systems of linear
equations.

All.P.7 Find solutions to
quadratic equations and
apply to the solutions of
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Quadratic functions

Exponential and
Logarithmic Functions

Solve quadratic
equations

Factor quadratic
equations

Use the completing the
square method

Solve using the quadratic
formula

Use complex numbers in
the solution to quadratic
equations

Solve problems involving
exponential growth and
decay

Graph and solve
exponential functions

Graph and solve
logarithmic functions

Use and apply the
properties of logarithms

Solve problems using
base e

problems.

All.P.4 Demonstrate an
understanding of the
exponential and
logarithmic functions.
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Advanced Algebra Il

Course Syllabus — Part Il, Academic Content for the Second Semester

Content/Topics —

Skills

Required Papers/Projects,
Readings, and Final
Assessment/Test

Academic Standards

(Worcester Benchmarks
and State Frameworks)

Polynomial Functions

Rational & Radical
Functions

Conic Sections

Graph polynomial
functions

Find products and
factors of polynomials

Solve polynomial
equations

Find the zeros of
polynomial functions

Identify inverse, joint
and combined variation

Graph rational functions

Multiply and divide
rational expressions

Add and subtract
rational expressions

Solve rational equations
and inequalities

Identify radical
expressions and
functions

Simplify radical
expressions

Find parabolas, circles,
ellipses, and hyperbolas

All.P.8 Solve a variety of
equations and
inequalities including
polynomial, exponential,
and logarithmic functions.

All.P.5 Perform
operations on functions,
including composition.

All.G.3 Relate geometric
and algebraic
representations of lines,
simple curves, and conic
sections.

All.D.2 Use combinatorics
to solve problems, in
particular, to compute
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Counting Principals

Series and Patterns

Trigonometric Functions

Use Permutations and
combinations

Identify independent
events

Solve situations
involving dependant
events and conditional
probability

Solve using arithmetic
and geometric
sequences

Solve using arithmetic
and geometric series

Use Pascal’s triangle in
the solution to problems

Use the binomial
theorem

Solve trigonometric
functions

Find radian measure and
arc length

Graph trigonometric
functions

Find inverses of
trigonometric functions

Use the Laws of Sines
and Cosines

probabilities of
compound events.

All.P.2 Identify arithmetic
and geometric sequences
and finite arithmetic and
geometric series.

All.G.1 Define the sine,
cosine, and tangent of an
acute angle.

All.G.2 Derive and apply
basic trigonometric
identities and the laws of
sines and cosines.

(Source:

http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339

bd137493436c9a78¢5)



http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5

3. Worcester Public Schools Syllabus for Precalculus:

Worcester Public Schools
High School Curriculum

Course Syllabus — Part |

Course Title: Pre-Calculus

Course Description:

The course will focus on the Pre-Calculus Massachusetts Mathematics Curriculum Framework and the
Worcester Public Schools 11" and 12" Grade Mathematics Curriculum. Pre-Calculus is the prerequisite to
AP Calculus or a college level calculus course.

Course Objectives:

Students will:

e Solve problems using polynomial, power and rational functions.

e Solve exponential, logistic, and logarithmic functions.

e Investigate trigonometric functions and analytic trigonometry.

e  Utilize vectors, parametric equations, and polar equations to solve problems.
e Expand analytic geometry from two to three dimensions.

e Explore calculus including limits, derivatives, and integrals.

Essential Questions:

1. How are vectors and polar equations used to describe our world?
2. How can calculus be used as an elegant solution to common problems?

Texts:

Addison, Wesley, and Longman; Pre-Calculus; 2001.
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District-Wide Reading Skills Across the Curriculum:

e Preview (survey) — note major elements such as organization, vocabulary, summary, and
graphics.

e  Ask Questions - question the text, the author and self.

e  Activate Prior Knowledge (schema) — use what is already known to enhance understanding of
what is new in the text.

e  Make Connections - link text to self, text to world and text to text.

e Visualize - use sensory images to create a mental picture of the scene, story, situation, or process
and involve oneself in it.

o Draw Inferences - go beyond the literal information in the text including predicting, figurative
meaning and thematic understanding.

e Distinguish Key Ideas - recognize main idea and key concepts.

e  Use Fix-Up Strategies - monitor own understanding by pausing to think, re-read, consider what
makes sense, restate in own words.

Contextual Vocabulary:

vectors

parametric equations
polar equations
multivariate systems
limits

derivatives

integrals

Recommended Grading Policy (indicate percent for each factor):

e  (Classroom participation -
e  Projects/papers -
e Homework -
e  Final test/assessment* - 10%
e  Other
*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade

Prerequisite Courses:

Successful completion of Algebra Il

Note to Teachers: In addition to handing out the above syllabus to students, you should also hand out to them
your expectations in the following areas:

Homework policy
Make-up policy
Attendance requirements
Any other expectations

DN NN
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Course Syllabus — Part Il, Academic Content for the First Semester

Pre-Calculus

Content/Topics —

Skills

Required Papers/Projects,
Readings, and Final
Assessment/Test

Academic Standards
(Worcester Benchmarks
and State Frameworks)

Functions and Graphs

Polynomial, Power and
Rational Functions

Exponential, Logistic, and
Logarithmic Functions

Trigonometric Functions

Analytic Trigonometry

Identify functions and
their properties

Solve and graph the ten
basic functions

Build functions from
functions

Transform functions
graphically

Model linear and
quadratic functions
Solve power and
polynomial functions
Find real zeros of
polynomial functions
Explore complex
numbers

Use the Fundamental
Theorem of Algebra
Solve inequalities in one
variable

Solve exponential and
logistic functions
Model exponential and
logistic functions

Graph logarithmic
functions

Utilize the properties of
logarithmic functions

Find trig functions of
acute angles

Graph trig functions
Graph composite trig
functions

Use inverse trig
functions

Solve problems with
trigonometry

Use fundamental
identities
Prove trigonometric

All.P.8 Solve a variety of
equations and
inequalities using
algebraic, graphical, and
numerical methods.

PC.N.1 Plot complex
numbers using the
rectangular coordinate
system.

PC.P.7 Translate between
geometric, algebraic and
parametric
representations of curves.
Apply to the solution of
problems.

PC.P.3 Demonstrate an
understanding of the
trigonometric functions
(sine, cosine, tangent,
cosecant, secant, and
cotangent). Relate the
functions to their
geometric definitions.

PC.P.5 Demonstrate am
understanding of the
formulas for the sine and
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identities

Use sum and difference
identities

Solve problems using
multiple-angle identities
Use the laws of sines and
cosines

cosine of the sum or the
difference of two angles.
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Course Syllabus — Part Il, Academic Content for the Second Semester

Pre-Calculus

Content/Topics —

Skills

Required Papers/Projects,
Readings, and Final
Assessment/Test

Academic Standards
(Worcester Benchmarks
and State Frameworks)

Vectors, Parametric
Equations, and Polar
Equations

Systems and Matrices

Analytic Geometry in Two
and Three Dimensions

Introduction to Calculus:
Limits, Derivatives, and
Integrals

Find vectors in a plane
Solve using dot products
of vectors

Use parametric
equations

Solve problems using
polar coordinates

Graph polar equations
Utilize De Moivre’s
Theorem

Solve systems with two
equations

Solve using matrix
algebra

Use multivariate linear
systems and row
operations

Use partial fractions
Solve systems of
inequalities in two
variables

Graph conic sections,
parabolas, ellipses, and
hyperbolas

Utilize translations and
rotations of axes

Find polar equations of
conics

Explore the three
dimensional Cartesian
coordinate system

Connect limits to
tangent lines

Connect limits to area
Solve problems using
limits

Find numerical
derivatives and integrals

PC.G.2 Use the notion of
vectors to solve
problems. Use vector
methods to obtain
geometric results.

PC.P.5 Relate the
formulas to DeMoivre’s
theorem and use them to
prove other trig
identities.

PC.P.8 Identify and
discuss features of conic
sections: axes, foci,
asymptotes, and
tangents.

PC.P.9 Relate the slope of
a tangent line at a
specific point on a curve
to the instantaneous rate
of change.

(Source:
http: .
bd137493436c9a78c5)

math.worcesterschools.org/modules/cms
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Appendix B
Daily Agendas
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sk Vertex & inteeapt forms
* FOIL methtd
3) HOMUWORK * po. 249 -251 #S @3 8:412, 14,5
204 24530, 34,H0,50, 53,50 .

6= a(x-33)*+5 ?‘3’3%_

: qa

B2 GaEHbX hos

07 G(=33)245 1089
-§

= 0S4y 0 =
§=1029a Fres
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N
g s

o8 '
‘N 6\/‘/7
J:L_Emﬁ‘ - N
. %
Aoenda - Cog ™ = gy
2 . % o
1) 7 S 0N homework S’W
2’\ Obj C(/hves E fco& ‘
~aowmg ™21 equations cont’d- o

3) HOMWoRK.  pp. 321-383 ds 1251824, ;.

32,28,U2)52,55,(0>08,38, 82, 106. . c;f‘ -

Agenda e
DS on NomMLWwoRk "%
2) Opjechvey: | ;
* Factoeimg quacleahc equahond
*Anding 2R 6f quadeanc equafiond
3) Horewoek : pp. 265-258 #S  14,4,10,13 10>
1Q, 2532, 3%, 42,43, 52, 5% 00, b, (8,
36,32

LA -, 000- U'S JS00 UK

S0OUNEZ SOIUSZ +]
T e——
UDF+H+00 + 2 ° [+ UD+ + £00 ]

<SDT + SINGZ + Ui
S0090928 + US98+ 780%0) + OS0UIR -
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Singtcoy* =1L

- sin?-(05>

. PrecalC
Agenda
) Quiz on cnapreg 5
2) Mutthpt—ar- Objechves
“Multiple angle and  product - 10~ sum
foemulas contd.
3) HOMuwoRK: pp. 390-39% #s 22,20,2053H,
HU, 4Gy 32350y 2500, 32, #9, 865 A0,
10045100y 112,122, 1%0 .

4 Algepea I
A genda
D Quiz on H.1-4Y
2) Ojechves :
- S0lving ax2+bx+C cont'd.
3) HOMUWORK: pp. 203~ 205 #8 4,10, 12y 4,
20,205,320, 32538, 42, 48,52, 5% ,00,
62,4, Lo,

62



H. ProCalC
Agenda
N7t 0N NomMewor k.
2) Objectives:
©Law of i
“ARLG 0F on Oblique TRIGNGU
3) HOMALWORK ! pp HIO-Hi2 ¥D 8.12,20,28,32)
34,30, 13, Ud,49,50

B Agpea T (SL£6)
Agenda:
D7's on hnamework,
2) Qpjecaves:
-Anding squars RS
3) Homework

63
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12/6
4. PeeCalC
Agenda:
) Reroen £ 2uiew Ch. 5 Quiz
2 2l 0N ome0E kK
3 (bje Uived:
-Law of Codtves
T HeRONS ARG FOZMUI0
) Homewoek: pp- HIF-Wa #5 10,14,20 20522,
20,29, Yo-YD;90, 9% , 02 > GoH

AGenda -
D715 0N NOMLWORK
%) Objechves:
e imagwiary unit ¢
- ComplY NUMPER peeanens
3)Homework - pp. 27F9- 182 #8 4, 8,10,\2)
1y 2O 1 2YH1 28) 30 , 30 | 38,40 44 ,UR ,blHolo A

64



H. PeiCalc
Acgenda -

2) 'S 0N NoMework
3) Objechves -
< VECTOKS = opegationd & unit VECDKS
1) HONMLWORK * pp- 429-430 45 14,165 225200
283@ fo Y 3'8)1”0) Hy,H48,90, '

H_Algebdd T (5 £6)
Agenda-

) Reoen & Roview Yi-4d Quiz

2)2'S on  NOMRWORK

3) Qe Cnves | .

-Compunng e Squary

4) HOWRWORK - pp. 288290 #5 8,12, I, V7,
2"‘\)7\)0)32)6(.0)% HZ)H(D?‘S(D)W(OI)(DZ)
4,0+

65

s



11/8
H ProCalc
quda ‘
) 7' on  homework
2) Opjechves
- Otand ard Onit Veckord
- Veche  applicanons
) Homework: pp- Y30-U423 ¥s5s Gho, + 0,
F4,7FG> 80, BH, 88,94F, 101y 12116124

+. ngzpea T (5£6)
Hgmaa :
D715 on NoMmewoRrk
2) Objecnves
-Tre Quadeanc Hremut
“The giceaminant
3) HOMUWOKK.: pp. 296-299 s 1,5,125
i'—{p'ZO)'Z(oféZ)?)quZJ 52'5"‘] ) 5&)7
oY, 0#,69,30, 12

66



l2/Ci
H_ erecalc
P:genda :
D Quz on Gl-6.3
2) 2WaEm-Up exuruses
3) N5 0N NONMLWORK
4) Homewo ek - Continued fieom “ls.

_H
Agnda:
) 2's 0N nomawork
2) Objecnves :
- Caphing and SoWNG  qUAAKANG
nequalines -
3) HoMewogk! pp. 304-30F #S 3-5,8,
14,238,205 28, 245 30> Uz, Yd, U850, ©0>
65503, 30,32, F0,FF

67



wlo py w0 F ¥ FF 2/,

A PreCalC
Anda:

D) Waem-Lp

2) Opjechvey:
- DOt pROOVCAS
- Veltior  Componants

3)-HONMWLWORK: pp. HHO-HHI #S 10, 125165 18,210,

245265 345 36, HO,U4,40,48,52, 58,600,060

T Agepea T (5 20
Agenda
D 7S on nomework
2) Objecnvey -
“Weng quadranc fonchiony & moows
3) HOMOWORK pp- 212-315 #3 Y 8y145 16>
13,20,24, 28, 34,38, HO, UB,LUp \4F150, 52

68
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IZ/B
H. precalc
ﬂgenola N quizzes
D Donuds! &/
2) Ferg- OpjeUves
TRigonometeic fem of compmx-#%
3 N0 nomework !

HAGT (54 ©)
Hgmaa
D Candy 't < :
2) Opjechves - 2™
vadeatic. funNchonNS
2) HOYYRWORK : pp. 3i2-315 #s Y, 10, 16
\8)2.'-1) 20 ) 34, 58) L\S)L“(O)SO) 52
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Appendix C
Lecture Note Samples
[. Algebrall
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peterminants '¥fwﬁm;_gL;_w_,,_A__,, i

* Eatn SQUARE mam_bm,&ﬂgmmm_ﬁ*
cunated  detA o \A| L -

*2%X2: P e T

. - - AU P - R Z2E
W) pewRrwte the fest 2 columpns. fo +k Rignt .

of +te dekeminant .

@ Subfrack He dum of e Red. peocmfs
ﬂmﬂﬂlmJMHLm;ﬂm.MMmemmﬁ
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i Agecofon Teigngle, - - RIMOOUGHERLG

S PR | ) G 1609 D S 1 i, S —
——-(Xt-y\}*l)—( 5(2-)3/-»2)-47(-)&-54353—ris»g S S S N

LA

¥ \J 3 \
il i
2 yZ ‘

2%

|

X?: s l

(Choose. + 02 - fo make $he areq positive.)

2 p3e clekeminants o 30lve

034G A SYSEEMS OF  iyearR  £aoahions -

- Livwar ysten => Coefficient MateiX
axrby =€ : [a b
Lty =t Ea ol

‘I debA+0,+hen He system 1103 exocHy
ong olefdn - \ e

ule b],
B Ll G T

det A det+A
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4. ot NCRONS iV ert ' M2q

L Vegdex Togm 2 Y= a(nIFRR s 2o
* Vgrtex < (hyK)

" AXIS of Symnmutry f X=h |

+ Qpens up i >0 £ down 1f 040.

Lnterapt Foem * yz a(x-pXX-q)

c Xeinterupts are p and g,

CAXIS Of SymmutRy * x= pq
2

* Opens vp i a>0 & cdown ¥ 0a40.
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170 mulap

SI0NS Yhat each ove 2

teems, use FOLL .

Fiest '
Quisioe (a+bXat+C) = a*+actab+be
LOoS+t.
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Factog) Y?@ "0

| T0 fache  x2+ox+ 0, find 2 numpees that
mulhply o give Yyou C andd add 0 Give

o b
“(wodch for Signs, stagk by \ishing faciurs

_of C).

Shoﬁcuﬁ:
L )TNG Squaeds © 0*-b™= (atbXa-b)
2\Pe\eﬁec+ SGUARL 0%+ 2abtb2= (a+b)>
az-20v+b* = (a-b)™

Zeros - & e Soluhons G guiadeatic equahons
0pL calud ZeKoS, 0@ ROUH:
I (x-2Xx+2)70 ) $un tHur

X-%=0 e X+2=0.

=~
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e

Tu Imdginary unit L
L= VAT

. 22
U

O r is a posihve o0l numpee,then

, \/-r = Wr
@ (Wr)'=-r

- Compux numbpers in- Standard foem -
a+tbi

Sums & DifferinuS.

. Sum of Campux  Numbpers

| (G+bi) + (ctdi) = (a+c)* (brak
* Differon 6f  Complax. NUmpeRS
(a+b)#- (c+d )= (a-¢)+ (b-d) L

77



LComplx_Conjugates

. Otbu, a-bi

| T0 WeHe -t quotiertt of 2 compeX nUMERS
N Standard ok, muliply -l nunueator
and - cunominafdtr by e Compux (0n)ug ok
¢ e cunominar. .

- Horizantal oxis * Red) part
verncdl oIS ¢ imagindary part

_ SOLU y
_Thne absolwe valie 0f a compux pumber
CZ=otbl S

|21 = o2+
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_Complehng 41e 3quaR0 L
Tuens Aringmials o peefect SqUAKES  (X+b).
70 compld€  Hne dquare R XE+DX)

_aad (LY.

)
. bx+<‘§'> " (x4 ’5‘3&«%3-‘ (xrt%\z

T0 write  a quadeatic foncho N verteX foem,
CUde  camputing e SQUORL -

79



WE

AR\ ‘ 1S

WRHE 0 quadeatic
fonchon foir e i T
parapoia.

Wewe a - quadeanhc
fopcnon e e
parapdiq.
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i
{
Qivens Use: How?
|

Vertex & Verdex OPwg in Vertex
1 point foem @e point 0 SOvE for g
X-intekcept®  Tnieeapt @ Plugn X- imeruptS
£ 1 point foen @ (Be point o sove for a.
3 points Stanaard @ PWG i points

form @ Sove Sysiem of equations.

————————
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Appendix C
Lecture Note Samples

[I. Precalculus
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= 1 Solving Exporunnal £ Logarithmic Equation) 'Ol

* Propegnes  (foR a>0 £ 0#):

‘=0’ IFE_x=Y 0Me-10-0nL PROPERNES
" 10gq X= 10ga Y IFF X=Y

* 10ga0*= X INVERSE PROPLRNEY

. Ologax = x

* Steoregies for Solving equahond -
- RewRite O exponential equarion in logaetmic foem £
apply invekse property of logaritnmic funchong

* RewRite 4 logardnmic equanen in exporuntial foem £
apply inveese  peoperny of exponenticll fnchond

© gewpie tvu original equation in o foem that 1o
you 0se L one-fo-one pROPERAES

83



H2 TeigonomutriC Functions "q

T iet t o be o wal number and b (YD)
be e point  on e unit  clrecle  coreesponding
o £. Tun

) Sin) =y 2) LOSLRI =X
3) L) X, X0 4) CSLE) = Ty YO
5) Se(\«(.‘k\:.)z) X#* 0 (o) (o (& :Ij—-_l\d;[;_o

4

‘Propegnes of Sine £ Cosing
* Domain © R
*Ronge - ~l1£ Sin &), oS () £ |
* peeiodic

84



- A funion £ i3 perigdic  wnan teee exists
0 posifive el numbeR ¢ sucn Yhat
. FE+O) = £
T oSt vumber ¢ foe which £ 1S
peRiodic 15 calud ‘Hae peeigd OF £

Even £ 0da PRoperYies
s (0Sing £ decant  0pe ¢Nen
- C0S(-t) = CoS(t) - Sec(-+)= secl)

1
-
»

* Sive, Cosecanty tangent, & cotangent  re odd.
“SiN(=©) = -3in(t) * CSC(=%) = - CSC(4)
+an(-+) = -+an(x) * Eblet) = Ol

85



"hao

Right #ingle Trigonomeiey

Noke that Since

0264 40°, all e 1R\

funcnons.  are pnsiﬁVc .

L,
N
Side opposite &

N

Siole ‘aa)"aam
in

o

| Lek  H= unghn of e Mypokenuse,

Q= WnGtn of Har side oppasike €,

A= Uingtn of -t Sl _adjacent O 4.
e L Q Fge TN jJ:L el B
- Sinkr=H s eReg- O
7 H
o LteesGE - - §ec6=9 el SHETHER
© = - e
tant= B CotO= o

86



"o

- |4+ 0426 - 3t e
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44 TigonometeiC FActions of Any Angle "y

Let € be an angie W Standard posifion with Ggy)
a_pont on +ne Heonal Sice of € and. ,

e eye SRR Tl o oo oai Sl i
Sintr=Y CSCO =1 , y*O
F Y
_ C086= X Seg=r o 230 |
r X
57 i e . 2 00t0=‘6 A T -
X

i+ A S S S
quadeant T ;] quackant L *

SNG -+ SING+

CoSH: — COSE* +

+on€’ — +aNne: +
- — 5%

}-quadkant T0- | quacdkant TZ -

SN - — Sing —
O €O+ e
Hné:+ |, tane: -
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L

D Factor y0add  feachons , SGuars bmonials,
CRAOK. 4 common  ALnOMinator .

2) USC 4w fundamental cun fifies

3) When ol fse falls, Ry Converhng all H€Rms
0 Sinkand  CoSivL -

90

Mg

e 1 e s
Cofonchon  ldenhhes
- sin( Z-w)=cose cos(Z =)= sinw
an( Z-w)= cot cob (B-w) = +anw
- sec( 3-10)= csein e (Z-w) = rec
52 Verfying TriG danhnes "I29
Hinds



12/‘

Doubu Angl. tormMUlaS
« SN2 % = 23N NCOSK
Ll 2t e 008 Kaiinty
= 2005
< =2 58i0*¥%
L2 = 240000
|- +an*X

Power Reducing Formulas

| SIPX = [ 0as2X
2 il

CCOSEX= [+ COS2X
2

00X - COS2X
|+ OS2 X

91



i

Half Angle Tormulas
w‘\—cgsx
=
[£C0DX
2

SINX |+C0oS X

4
S
I acS
I+ =

&
()
2
N[> l\)|>< N X
1
|4+

F
=)

N

Prouct fo Sum _Fogmulay

i -COSMCO%V=.£?[t03QkV§4-Cos(u+vi]
j - SN UCOJV = 5‘ [S'\n(u+V) *S\H(U‘V)]

- CoBUSINY = _2‘_[3\-(\(%\/) - sin(u-v)|

92



e

Law of  SineS
L ABL s 00 miangU with SiceS g, b, ond
ChHnen C
e b a
Sin A snB  SinC
ang\CA
A o B

Need: © 7 angls and any side
@ 2 sius and anangU opposite 0k of +ein.

- CONSIER g TRIANGU. (e R you. ore . given
yb, and A . (NOte D= bsinA)

| acute | OCute | awte |acute |obfuse) abfuse
Necessoey Cond. | 04h [A=h [ 0>D |heach | 0<b 0>b
wssibu Triangus | © i 4§ 1 b= o4 1

93



}2/(0

Law of cosined

Standard Form AKRNAHVE FORIM
|02 = +0%- 20C COSA CoSA= p?+c*-a*

2bC
b’ g2 +c%-2acc0sB co05B: a4 C*-b”
' 28¢.
Ic? =02+ b*- 2abcos C casC= a> b -
2abb

INGte: K 1S 0sually helpful to Sove foR g largest
angle fiRst, tun use . Simp Law of Singd
o find e cHul  angus

i'HGI@OD)S AR Foemula

Foe  any teigngl  win  Jides of  wng+ns
L0y, and ¢,

ARG = \/s(s—a)(s‘kb(s-c\) ) WNRL
S=O+2}2+C.
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CThe  componeint foem of a vecior  wi+h
nitidl - pot  Plp,,p2) and eemindl pint

i @(Cbn q’)z\ __l?
PQ = <C(>“P| )%‘)_‘Pz> :(VI)V2>: VY

The mdgnitvde (ength) of Vv 1S
| i = Ay 4y?

vy Hhun v ois o unit vedhr .
V=0 IFF v id . zero vechr (0.

(L TWO vectorS  urdun, uz>  and VE<NL V2> are
_equal  (FF w=Vy 0Nd Uz =Va

95



Vecg Addiron & SCIaR Multiplication
CLed u=dun, Uz ond V=AVsV2>  and et K be
0 SCcolar .
UV = Uy + V) s Uzt VoD
kU’K(U.)M2>’<KU\)KUz>

{

Propeehies
ch+ vy ond w be vechors gnd ¢ and d
‘be  Scalars .

@ utv=y+u @ (U)W = U+ (VW)
@ u+0=u @ u+cu)=0

O c(dw) =(cdlu © (cradu= cu+du
@ c(urV)=cu+cv =4t Oldy=0

@ Jicvii= el il

_Unit Vectors
Onit VECIURS  aKke vecrS  +nat have magoifude 1.
To find QO wnit vechr, Aividt 4 vedor by
'S magnifde
Vo= (_I_\V unit Ve N+
fivil v awoction  of v,

96



12/8

l':<l)O> 5:<0)1>

ANy veche can be Weiten as o linear
Combinafion of i ond j°
N LN
iy €50 4 Nl 1>
LA

i T is A unit vecfik Such that € 1S Hhe
Gngu.firom e posihve  x-axid o U, then
U= (Cos®)T+ (Sind)),

and € 1S e direchion angu of U.

Suppese T is not 4 unit VecroE. Tnen
V= IV (cos T + 1T (sing)
Ty digecion oangu € fog V18

+an6 - Wilsng = b
Vil coSé a

97



i

Dot PRo(UCES
Tre  dot product of U<untz> and V7 dvisvz>
|3 GV’ UV +UzVa )

Properties

Let U,V, ond W be VectvrS and C be 0 scolae.
O Uv=V-i

® 0-v:0

@G- (V+W)=TU-N+i-w

® V-v=: i’

® c(G-V)=cu-Vv=T0-cV

ANgU. Bedween 2 Vetnes

MBS angle beiween 2 vetrS T and
Wy Hun -V

| COSE = i

|
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Ilet T and ¥V be vecors suth tnat

U Wh*\Nz

lwneet W, and W, ORe  ORM0goNdl & W, iS
paraliel fo V. Tun W, & W, are called

ecine components of B

W \s e pROjEUIoN of O ooV ¢

PK%V ;

_&anru

The_peojection of T 0NV is_given by

| Pﬂ% Il:i =
1 v = Vv
( HvllZ)

PO —
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Appendix D
Handouts/Review Sheets

[. Precalculus
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Peachce PRoblenS

O Solve: 10g,x=-2

® Sole: e -Fe*+12=0
(@t factoe))

@ Solve: (=) =04

® SOIVe: 10gy (%) + 10g) o (x+1) = |

101

o



(30, 2 (eviEm

@ weite e equation of +ng @ Use long diyision 1o
qQuadratic foncfion (in Srandaed cliviol 5x +ux-1 by
form) Wnose veerx S (3,-6) gnc

; =}

and wnG PasSes through tne B 3K+ m
pant (0,3) X2+ | {3334 0x2+ Hy-|

Y7 olx-31*- 0 < B -0 T |

3-0(0-3)%-( %=

3-49a-(

9=4q [, x-I

as | } R

[Tore]

@ Fna 4ne veerex and x-inkekeptS @ 0Se symtnent aivision 1o

(z€R®B) of FOO= x2+U4X+D- evalubee FG-2) for
(hint” 4o Ana verkex ) Lomplek So0= Buta-Ex*+5x <l
the Square and put 1N Standard (it Remawnaer +ngorem’)
e I 23065 -
X'\ﬂt'tg(X)-(x*gXxﬂ? L © 12 -12 4

X:_ X.:_ §

LR ]
[ch0) ana (-3,0) - C

(@ Hy+H)r 3L

= (x42)*-|

102



@ WRIFE +he quohent N Stondagd J6WNE x*2-2x+8=0.

form (atbi) - (it quadrotic foemulal)
2t x= 2% \[4-ue
3(L+2 _—
V(3 2.3 = 54|28
(53 2 3\4—2) 2
ac H. - 22y
= —L\'q'L 2
=2 24 2VF

5 15 _.m

@ Sketcn g grOpN of +the Rationa) funclion F6O= X242
b Sl

(it dorte forget aowut siant asympiorest)

¥ (o 4+NKoUgh -the 7 Steps!
VA~ x=|

o (500 U

HA none X+l 4=
BRIt ESoue . L]
=X Y=
KT
a8
>
XNt NONE
3‘\(\’&‘4 . (O)’Z)

(2,6) 2,72) ¢12) (h0)

103
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(2R3 [Review

O Fina e domain y verncal
asymptote, £ x-inkrupt.

Sketch g geaph of Hu funchion.

F) = o (x-H)
A J
11 Y - \
11 < )
[z
|
lI
t 4 S
1 I; '
’/
i
N
) 3

® Exp(mol. as o combinahon
of yulthpu 10gaeithms.

(‘5fi>
In ©
IMBtImVx 4-dmb

A - i
a,"f‘%"* FRK =4 ‘(\‘.(ﬁ

@ thange o base 9.

10g, 0H

A 31
N L
| V,y‘c 0“1

[

UU\o | &

® Concense i a dingle
l0gaerthim.

AnXt m(2x-2) = (X +2)

/ X(2%-2) )

M | =
v [ X

104



© Solve for X.

63 logm (x-'ﬂ =22

10%= x-Y
100= x-4

\x IOH>

c) 10g,, Xt 10, (x-9) = |
10910(% (x-9)) =
10= x*-qy
X*-9x-10=0
(X-10Xx+1) =0

E10) xt-

b) 2nk-2) ¥ gn(@%-3)T 24nmX

Im((x-2X2%-3)) = L x*
I (2%3-FX o) = m X*
~y2 . = y?2
“Pacigms O
(X-0YXx-1)*=0 e
d) 2X ImX-X= O
X(2mx-1) =0

X(dmx*-1) =0

;Qm:I-l -
ny? =]
e=x?
(X=V€ >

© Aind  quacdekahc, exporential , 4 powee mooels foe tw dota.
Use +H r-valws fo cdukeming which 18 Yue hest fit

Y
0.01p

q

o 0.0i9
5 0.040
8 0.006l|
|

2

Y

0.08%
0.092

X
O~
I
b«
i
2
2
s Csll]

QUadrRahC Y= 0.023%*-0.013 %+ 0.00Q
R*=.9985625

Txponenfial: y=0.005(3.73)"
€= .qq135%2

Power: y=0.01a%*

R & - cax2A 20 492539
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Appendix E
Assessments
[. Algebrall
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Name: gV

Peeidd 5

0
@ @D% 0 possibou POINtS

rog 1 oand 2, 03¢ +vu  given matkies 0 eVAUAR T ypRession.

I

®3A+B ZW:

= 3 -|ZJ+ 7_ -3

15 © O |
=[5 -I5
5 F

3 dolve Lsing Ranug's Rule.

e =4
Y3 s

oX-2y=~l
Bty e

_det AT 30-6724

-2
\ bl B ’:'9@*2)2_."1&1
— 24 24
24
v= |5 1o - due ue.
- 24 24
24
(‘Z\Z>

“[‘; o

)

(\ —5)
\,
T

3 ptd)
@TP

\’\\’/ 75

gnces of a sall FO\Q a
Sailbeat arke given by (0,2),
(12,2) ana (i2,20), measuged
M feet. Find e ora of

+he Sail. p
e 2 K| & # .
t = 7 2
) : e RSP 2 o= 3
-2 2 IL/,Z l.,l
\Z 26 A W 2%
: "{(CﬁZL\r.’)nZ)‘ (24 +0 "'Zt—\‘)j
2 g é(%%\g—% (ZOE>
= 1Y 1;-{
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Name - Period G
' Vil
FOZ 1 0nd 2y U3€ Hhg given motRieS 0 cvalak e expeassion.

3] e

\7*5

@ﬁ‘no +ru cqumavH of ® Tre veenas of o sail for a
e matrix. Swipoot are gwen by (0,2),

\®> > (i2,2), (12,26) , measursd in

feet. ®pa +he  avea o% +u Sail-

R
12 A
= (-1 +O+18)-(4+12+0) Z 2 12,2,

- \:‘_-8 :@ E(C'\'ZH*%F)) (’)l,‘-‘—b‘\'z‘/l)
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A\gebﬁa _I'I

i (S, G VLS

@ Gieaph +ne lingae system and @ Giraph Hu system of liniar

gshimate 4 Solukion- 7 inequalities .
73y WrYsE el | S Tih g e PETD
2T a-y=2 g2 S Nyt
// /:El\.
/ AT
/ e —/—-07«,—‘)——>
A B/ el
= T T L%

@ Evaluote 4ne deteeminont. ® Fina e orea of 4w m\‘angm'

— o= ZLH =) A wirh vernces (-4,6), (0,3, and
= " y m)\ 4
y ey 'll 3 2 A ((m(ﬁ{ 6 1 |-u G
B | + L T3 0 o >
- 2
. (-8+0-30)- (- 20+%> bt b C
-BOTVE, ( 2\ * f’)z"[(-\2+5(Q+~@'(\%"2L-\*0_33

T o —~ WL A o W
* 3 [2ure) = 2(30) 7 (15 omits”
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{\7\5 i . | :\7’0\
@ SO\V(& e System . @xmd C(A+B).

X—U+2=_‘5 st -2 g3 5] - b
2x-ytbz= Y b - =~ & 2 0
L|x+29’2=?_ N3]

Zx-y+52=H -1 5 Ll s )
+ -2x+2y-227 0 m 78 L = ;
LJ-'T?)ZHO

Y=10-52
Yx+2y-2=2 - SR
13(2) >
b =HX42-102=-8 J : '
29 9 Y+6-=10 8 (0
Hy-1z=-( Y=y
H(16-32)-112=- @ _ n
ho-E-ipal ~ NTHED
=232=ly T T . ‘2'.5

=% ey OF Ge%) |
@ Use nverse matrix 0 Solve +he System.

& ~BX=-Hy*=h

b) 3x+Hy=G
b #3y~3a . Yx+ By=F
A< [-5 -4 A| = -(5 +(o= | s |3 0 o
[L’ 5} |AL= =15+l A [LI :} A= 15-16=~]
% | B
A= 13 4] [5 A= [s -ul. [F5 4] [e
w513 : 4 3 Y -2f 171
= 5 — _2
-5 . <. §
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Nome: (Pers SE@) 12/2/2011

ey @68

2(xY(-2)- -8
@ Geapn +u fonchon. Label e veetex and axis of symmatRy:
& = D2 # | b) Y= 2(x+(x-2)
veetex: (2, 1) '/j;i vertex: (-1,-18) A0S x="l
ALY X=2 @ Q{)
(0,5) @

— NP
|
)
|
VoY :
5(@"8
@ Solve for . @ Facor 3x2-10X + 8.
2 . . | :O
s % - 10X +B =
(X-8Yx+5)=0 fihz\,(vﬁ',g_
X=8 x=-5
@ (BX-HXK-2)
@' * 3 oy -4y +8
= B30+
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Appendix E
Assessments

[I. Precalculus
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Name : @@%%

- Pick 4 of 4w foliowing 5 probiems - ow al wor K

@ weite the standard form
of the quadreadc funckion

ot has Hhe given vertex
and passes through tne
givf'\n pont -

vererex : (1H=2)

Point * (-1 )W)

@ Find a polynonmal funchion
with the gwen zeeos,
muthplicthes, and cleg Reg. -
2¢R0:-2  mufipliaty 2
zeeo 2L mulkplictyt |
degeee * 3

@ skeren +ne graph of FKO=2x3-6X> by using e Lading

coeident tesc ,ending +ne zervos of e funchony and plotting a
few exvea ponts -
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@UM \cmg division 4o divide
XA +0X X2 by R+2.

® use SYNHEre cwision 4o qividl
B -1FX+I5x-25 by %-5.
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\/\Ey @Ooo @?@8{})@

Name -

@ wWene +ng equanon  of +ne @ luntify e verrex and
quadratc fonchon (in X- \ntercepts of
Standoed frm) wnose veetex FOO= 2 -Ux =S
18 (2,2) ond who passes VERYEX: (x2-Ux+4)-5-Y

= (x-2Y*-9

theough (¢ 052 .

$) = a(x-2)7+3 @]

XNt (x-5Yx+l)

2=a(0-2¥+3 2T
2= 4a+3 @ alti s il
-1 ug a wl

a= "y @

E(X\’ T(X-2P+3 I

® Find il +ng eeal zeeos @ e polynomial could
of $00= xH-x3-2x* and RepREseNt W gRaph
State +Huir mum’pnc(ﬂes.

0% 2023

| 0= x2 (X—QY\(H) @ £0x)

a. 2" deqeee , positive leading coeft.
b. 2" degrec, negative 1eading coekr.
c. B degree, positive leading coefe.

@'ﬂ“‘ (2QRe€ , nugative LLading coekf.
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3 use long aivision +o dividae @ vse syntgtic awision 10
Hy®~F2-11%X*5H By HR+b . evaluate £2) for
£60)= 2> -FX+D.

X - A%+
HX+5EX3‘7X2—H)(+5 512 0-% 3
2 "tx3+5x1l {4 B 24
-l2x’-Hx‘j 28 9
- 12X7-15%

Hx+5 @
(m @ £2)=5 |

PASN

@ use Descagres gute of digns WRI+E +ne quotient in
10 ceterming +he Number Standaed form

of posiive ond rugatve 243¢

ROl ZersS -for H-24
5607 2% 46X~ X 45 (243.X4+20) . B+1bL+0
SO 2yt xS H2001120) 1o -ui>

= Jaibt

4,2, 0k 0 real positve 2ecs
NO rett nugative 2eR0S

Vi
=
il Y
1= ©
o
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9 Save e quadratic equaion k2 +ox*10=0.

20
T e
2
*=lt2i
2.
g 4

Skerch e gafional ndan . Chuck foe all  asymptotes !
Filye 2% ) _

X
|
VA© x=0 2% +X
HA none X!in+0)<£|
SA - 2X
y 2N A

K-t hone
5~mt LNnonL @
(1,3) (2,2) ‘

-1,-3) (-2, 2
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@ Cwaph + data and deteeming which wolld be +he best modal .

Mo, X Peecipitation 34
Jan F ot
Feb 5.5 81 -
MaR H i .
GPR 1.5 "1 T4
May 0.5 ~ Tf=3 '
June Q.2 el
July O i |
pUg | O . ¢ | 1
Pt i X & VSIS & W .
oct 2 12 3495678 900 0
NOV 4.5 5
mee ol &
a.hvuae moadel
S ot @quaaﬁaﬂc mock |
C- oy reithve
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@ODO % @@@ﬁ fﬁ pts hotal

Name . _KFEY
G Aind and State . domain
veencal asymptote, £ x-intercept.

® Change ™ base € (o).

10gg UF
Sketcn e grapn - ) 2
i X e
F(x)= \Oq”)(q) L) ,P‘_S ) _’w
Domain - (0,¢0) o e I L
VA© X=0
X-int: (4,0)
|
"
PP et
L ¥
@ Expand as a compinanon @ Conange © a siNgl
Of  mulhpu logae+hms. 16gaRHhM.
X"G o ~
m( ~ ) 290 m X - 2(%(X*2)+.Qm(x—2))

TAneXx -2 (,Q/Yx(x+2\(x-2)>
= X~ 2 { Al EL4Y)
b onx + ";:/Q/y\{d—b,Q/Y\ZJ o .»Q/Y\X—J_/Y\(Xz_qyl

s

L X+ NG - am2® =

e
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® Ssive for x - Round 4o 3 cucimal places . 2PFS ean

® \OQ;OX - 100 (880 = 2 © L‘\)(-5"’2\ = 20
; X %=D
\O%‘Gég*“b*_;*i—n Bty 091, 8-5x “2 il
106=Bx 52 100+ 10944~ x-5
SX*-8x+l00=Q  100(8-5¢)= [x = (. 585§
& ; _x=sad
20 (2%-5) - X = | @ log, X + 10g,5 = G
B Z2K-5 ‘)

X \OQZBX:(O
e:‘é_xx,’é S5x=0Y
— _ [x=12.8

X7 -6.9¢]|

[NO_douTion]
© Ting ond stote logarsnmic , exponennal, and powee madely

{08 4he dota. Wnich S 4he et it ?
Ly ptS

P

- IOQUK’HhmIL? Y= 200.F X + 5F.835
i g. g
- (#%-8 Exporunnal = y < 5.0 (1.229)%
3 204.9
H 230-5 poweE - 9:“51.22X.u405
5 3094
G L33.2 L expovunhal 1S Hu pest fid
* Haa.#
8 5Q(.9
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® Fing Fri comp lrmunt &@)
supplenunt OfF e ang

84°

(omplument - ©
o1 p “.\ U

YU S\T et

DTre point (3,74) 13 0N +na
Yeeminal Siae ¢f an angl
in  Standaed pesinon. Find

SING, Cos &) and +an-G. v)\'f\iﬁ

1. S \5“;(‘)

o) Period %3

® find tne wngth oF 1w arc
ON Q CiRUL With a RAGIUS
of 1B5cm intRupted by O
eonteal ange of (O°

i il

195
6-60% T80 = O

A
®@ ¥ 4pne= 5 ONd §in6>0,

find sin® and Co8&.

r = \* 2 + (- 2
e # N
= \[725 ) 1,“/1 L K)‘
':_) (L\Z  /‘
AR P
R
= 12
SMNT e
COSv :J
\ A
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Name .

EY @ @ O 8 ( w = ‘

2/2[201

=8 pb fotal

© Simplity  (csc?6XI- cos%ﬁ @Vem{q that

- (LBLZ C’Y;sz‘fog

- ’ SIN*6_

SIN%6- 1

@ Fipa s3inG using an
addirion formula .
€= 3u5°

SIN(3US) * 51N (300 +US)

= 3300 COSHS + 083003 \nUS
:@Xﬁ\ 1;1-&
N3 4 V2
< 2 2/ < 22X 2

-\ 1 =
v o V2. V2V

—_—

| H 4

C3CO+8eLT = cot 6 ++ane
SiING + COSH '

(-éﬁ;LQ A vy AR ‘LC’:*:J\)
: = (__v:f_g-_i\' . :k/f“)é‘
(B\li‘\)*‘ LUJ{J\]( u\\l\l{\:l‘ L\j.:r'(_,—}-\
QWH Side, - COH8+4and = Lustr SInG
>'Y7(7“ CO3G

" C036+sin2e _ !
SINEC0Se  SINBF

- et Sioe: csce+seCes i

. g W Sppsiis

= OING 056

NG+ C0S-G —4&

Qr”b"’((;b'e

S+ COSE
__SINGCOSe -
SHAG+£05 6 M6 G

@ Find 4 wac valwes of Sin2 X

and €0d2X Using +he doviow
angle formulas.
BosN =S 4 T4 XET
S
/

SNX T m  HnXT 5

l

SIN2X = ZSinX OSX - Z(EX i>
‘ 2 ANB

-4
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Q@Og ( tom}\)

Name: TV

12]9/20i]
G6.1-6.3

N /

@ Use +e Law of Sirus

o Sove for +he rRIMAININg
Siws and angle. o)

()
\ "%

A=38° B=58" g=12
M B s b R
siN3g° sNdSe
C, = \80°-38°-58° = 8U°

Z. . e

e

sind8° sINBH® -

b= 16.53, C=19.38, C=8u°

g)

@ Find +ru cneoaLoF Al
Helcmgu with  3ides
g=15 b=B- =IO

5= a+biC _ 15+8+10 _ 05

7 <

_—”/N/r
| - ) <GS
ARG V6.5 (10.5-15)(16.5-8)(16:5-10)

o | e
T\ 130F-ud
= 3(.08 unid

@ Us¢ +e Law of Cosirnes
o Solve foe +he angus.
@\76
a=7F bel5 c¢=19
CosA = 182416237 qua, AT 19-°
2051 4)

-2

: 2. \% e 0
cosB® I+ AT 45, B=u3 -4
2 (FXN9Q)

- |1y 5°

o

C-180°- 14.6°-us.Q°

S

“® Fnd a unit vecw in e

dieechion of v=4<-12,-5).

W= Vinas 25 = Vied= 1

U <\7)) \5
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i (S, G U8

® Sketon the geapn of e foncrion . Tnclude 2 full periods.

d) FOV= -2 8N (X D b)g(xvfcos(x—“‘/ﬂ
17°) C\
. )
-2
@ Find +wo cotermInGl angus, ® whnich quadrant aoes € lie
ongL  posifive onsc\ ONU Negahve, in when set®<o ond
o He angle —H- +ane>0?
iy <O (*2un) a) Quadreant I
E b | b) @uadrant T

(Cj Quoadreant TL
ad) Quadeant TL
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(o3 e
® hat is 4 refeenc ange. ~ ~© If sect=3 and +ane<o,
€' of Hu angu 6= 255°7 @ fina sin and Cos6 .

&'- 255-1%0=35° Fele ¥=5 =254y

i S\ L)*g
sing= Y Y=
31N6 G Y="Vi
Lo - (%
qx> ) ol )
& S
D mlgonormhém icde nhes @ Find
10 teansfoem +he Wit didk a) arzch(—lz?"> ) ARCHAN (V3.
of +4he equahdn into +e ST I
Right Side. (0<€<™2) © 3

CcScB+and = secH
| 306 secl

—

swG CO3 T

! N
—— =S€CH
oSt

Secd = sech
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