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Remote Learning Packet 
NB: Please keep all work produced this week. Details regarding how to turn in this work will be forthcoming.  
 

April 27-May 1, 2020 
Course​: 11 Art 
Teacher(s)​: Ms. Frank ​clare.frank@greatheartsirving.org 
 
 
Weekly Plan​: 
 
Monday, April 27 
⬜ Continue working on your project, with attention to craftsmanship in shading, mark-making and line 
quality. 
 
Tuesday, April 28 
⬜ Sketchbook entry: Area of strength and area for improvement 
⬜ Continue working on your project 
 
Wednesday, April 29 
⬜ Sketchbook entry: Distinctive qualities of your project 
⬜ Finish working on project 
 
Thursday, April 30 
⬜ Photography Project: Converging Lines and Sense of Place 
 
Friday, May 1 
⬜ Complete the formatting of your photography project.  If you have time remaining, draw an image that 
represents your view onto the outside world, whether through a window, from a porch or balcony, or 
some other vantage point.  Use any media you wish.  Load a file of your image to the day’s entry. 
 
 
Devote 20 minutes of quality work time to your art assignments each day.  
 

- The assignments will be submitted as a single PDF of photos at the end of the week, with the 
exception of the photography project, which will be submitted as a Google Slides document. 

- For written sketchbook entries you have two options:  
a. To write them out in your sketchbook as we do in class normally, and include them 

in the pdf upload at the end of the week  
b. To type them into a Google Doc assignment.  This will be posted as an “ungraded” 

assignment, but really it’s graded as part of the larger packet grade. 

 



 

Monday, April 27 
 
1. Continue working on your project, with attention to craftsmanship in shading, mark-making and line 
quality.  Keep in mind your individual expressive intentions as you work. 
 
As you draw, remember to keep a clean folded piece of paper under your hand to avoid smudging. 
 
 
Tuesday, April 28 
 
1. In a dated sketchbook entry, address an area of strength and an area for improvement in your project. 
2. Continue working on your project, using your self-evaluation to help direct your priorities as you work. 
 
 
Wednesday, April 29 
 
1. In a dated sketchbook entry, describe distinctive qualities of your project.  What about the drawing 
style or composition speaks in a particular way of you, your touch, your interests, or your aesthetic 
judgment?  There is a plethora of possibilities, and answering this question involves you looking 
thoughtfully and receptively at your own work. 
2. Complete your project, looking at the image as a whole to achieve unity and harmony, to enhance 
visual interest, and to accentuate the individual qualities of your work with finishing touches. 
 
 
Thursday, April 30 
 
1. Review the project guidelines for the photographic project, Converging Lines and Sense of Place, and 
view the demo example on Google Classroom.  (Instead of displaying your photographs in a handmade 
book, you will display them in a Google Slides slideshow presentation.) 
2. Proceed to photograph your chosen environment, taking at least 10 quality photographs, from which 
you will select at least 6 (per guidelines).  
 
 
Friday, May 1 
1.  Create a Google Slide document for “Converging Lines and Sense of Place” (ready for you on the 
assignment listing in Google Classroom).  Create a title page and a body of 6-8 slides, followed by an end 
page, into which you could type a message, poem, short story or reflection relating to your project.  Save 
into your GoogleDrive, and upload to the assignment on Google Classroom, then submit. 
 

1 



   

Remote Learning Packet 
NB: Please keep all work produced this week. Details regarding how to turn in this work will be forthcoming.  
 

April 27 - May 1, 2020 
Course​: 11 Calculus I 
Teacher(s)​: Mr. Simmons 
 
 
Weekly Plan​: 
 
Monday, April 27 
⬜ Read my announcement on Google Classroom’s stream 
⬜ Story time! 
⬜ Read about suprema 
⬜ Complete Problem 1 
⬜ Read the definition of an intersection 
 
Tuesday, April 28 
⬜ Read Ch. 11 of Spivak until p. 179 
 
Wednesday, April 29 
⬜ Read Ch. 11, pp. 179-186 
 
Thursday, April 30 
⬜ Read Ch. 11, pp. 186-189 
⬜ Optional proof (ungraded) 
 
Friday, May 1 
⬜ Complete Problem 11.6 (“Problem 6”) 
 
  

 



 

Monday, April 27 
 

1. If you have not done so already, please read the long announcement that I posted on the stream (at 
8am today). 

2. Story time! If it’s technologically feasible to do, please email me at least one sentence letting me 
know how you’re doing, and tell me a fun story. I miss you (yes, you). 

 
As a way of reviewing and solidifying some of the material from the past few weeks, we are going to be 
reading Spivak. Some of this is review, so if anyone is bored, I challenge you to prove each of Spivak’s 
theorems yourself (before looking at Spivak’s proof), and then completing as many as you can of the very 
fascinating problems he has at the end of each chapter. You’ll enjoy them. 
 
In reading Spivak, we are coming in at Ch. 11. He will employ two terms that we have not covered, but 
which will not take you longer than today’s 40 minutes to become familiar with. In service of preparing 
us to read Chapter 11, spend today following these instructions: 
 

3. Read about suprema (and infima) on pp. 116-18, starting at the beginning of the chapter and 
stopping at the statement of Theorem 7-1. 

4. On a separate sheet of paper, complete Problem 8.1 (he calls it Problem 1, but to clarify which 
chapter it’s in, I’m calling it Problem 8.1) at the end of Ch. 8. (You will use this same piece of 
paper the whole week, turning in just this one item next Sunday.) 

5. Read the very brief definition of “intersection” in the middle of p. 43 (in the paragraph that starts, 
“If f and g are any two functions…”). 

 
Remember to read for understanding. That means possibly pausing on a single sentence and thinking 
about it for a while, maybe drawing a few diagrams to help you understand it. Don’t rush yourself, or 
you’ll simply struggle more later. 
 
Tuesday, April 28 
 

1. Read Ch. 11, from the beginning of the chapter all the way through the proof of Rolle’s Theorem 
on p. 179. Read for understanding. (At times, Spivak will write something like, “I leave the 
remainder of this proof as an exercise for the reader.” Don’t feel obliged to complete those 
problems (but of course feel free to!).) 

 
Though Spivak doesn’t label it as such, his Theorem 11.2 (he calls it Theorem 2, but to clarify which 
chapter it’s in, I’m calling it Theorem 11.2) is Fermat’s Theorem. 
 
I am aware that he has a slightly different definition of “critical point” from the one we learned. He only 
mentions points where f prime is zero, whereas we had previously included also points where f prime is 
undefined (so long as f itself was defined). We will be going with Spivak’s definition, as we will with 
everything from now on. 



 

 
Wednesday, April 29 
 

1. Read Ch. 11, until Theorem 11.5 (“Theorem 5”) on p. 186. (At times, Spivak will write something 
like, “I leave the remainder of this proof as an exercise for the reader.” Don’t feel obliged to 
complete those problems (but of course feel free to!).) 

 
 
Thursday, April 30 
 

1. Read Ch. 11, through p. 189. 
2. (Optional, ungraded) Page 189 ends with a statement of L’Hopital’s Rule (LOE-pee-Tall’s). If you 

would like to, try to prove it. I’m happy to read your proof and give you feedback. (If you’re going 
to prove it yourself, careful not to glance at spoilers on p. 190.) 

 
 
 
Friday, May 1 
 

1. Finish reading Ch. 11 (not including the appendix on convexity and concavity, unless you want 
to). (At times, Spivak will write something like, “I leave the remainder of this proof as an exercise 
for the reader.” Don’t feel obliged to complete those problems (but of course feel free to!).) 

2. Answer Problem 11.6 (“Problem 6”), writing on Monday’s sheet of paper. 
3. If you have extra time of the 40 minutes allotted for math today, spend it mastering the vocabulary 

from Ch. 11 
 



























   

Remote   Learning   Packet  
NB:   Please   keep   all   work   produced   this   week.   Details   regarding   how   to   turn   in   this   work   will   be   forthcoming.   
 

April   27   -   May   1,   2020  
Course :   11   Drama  
Teacher(s) :   Mrs.   Jimenez   (margaret.cousino@greatheartsirving.org)  
 
 
Weekly   Plan :  
 
Lines   should   be   mastered   by   the   end   of   this   week!  
 
Monday,   April   27  
⬜   Practice   lines   for   20   minutes  
 
Tuesday,   April   28  
⬜   Practice   lines   for   20   minutes  
⬜   11am-12pm:   Zoom   Rehearsal   -   Act   1   
(only   actors   with   lines   in   Act   1   and   Student   Director)  
 
Wednesday,   April   29  
⬜   Practice   lines   for   20   minutes  
 
Thursday,   April   30  
⬜   Practice   lines   for   20   minutes  
 
Friday,   May   1  
⬜   Practice   lines   for   20   minutes  
 
 
 
Statement   of   Academic   Honesty  
 
I   affirm   that   the   work   completed   from   the   packet  
is   mine   and   that   I   completed   it   independently.   
 
 
_______________________________________ 
Student   Signature   
 

I   affirm   that,   to   the   best   of   my   knowledge,   my  
child   completed   this   work   independently  
 
 
_______________________________________  
Parent   Signature  
 

 



 

Monday,   April   27  
- Practice   lines   for   20   minutes.   Every   day   you   should   review   the   lines   you   have   already   mastered  

without   looking,   then   focus   on   a   new   scene.   If   you   are   a   lead   and   have   many   lines,   choose   one  
scene   to   review   and   a   new   one   to   work   on.   Every   day   you   should   review   a   different   scene   you  
already   have   memorized   and   work   for   as   many   days   as   necessary   to   master   the   new   one.   Record  
your   time   on   the   sheet.  
 

Line   memorizing   strategies:  
- Recite   your   lines   OUT   LOUD.   Practice   them   like   you   will   say   them   on   stage   –   projecting,  

appropriate   speed   and   emotion,   etc.   Ask   yourself   why   your   character   is   saying   what   he/she   says  
and   that   will   help   you   interpret   how   to   say   the   line.  

- Run   your   lines   with   a   friend   or   family   member.   They   should   read   the   lines   of   the   other   characters  
in   your   scenes   while   you   practice   your   lines   from   memory.  

- Practice   your   lines   in   front   of   a   mirror—the   bigger   the   better!   Watch   yourself—your   facial  
expressions,   how   you   move,   stand,   etc.—to   be   aware   of   how   you   look   while   saying   your   lines.  

- Record   yourself   saying   your   lines   and   listen   to   the   audio   (even   better   if   you   record   your   cues!)  
- Write   out   your   lines   by   hand   (especially   if   you   have   a   long   speech,   it   is   helpful   to   get   it   into   your  

memory   through   writing   it   out   multiple   times).  
- KNOW   YOUR   CUES!   What   line   or   action   comes   before   you   speak?  
- Run   through   the   parts   of   the   scenes   in   which   you   do   not   speak—what   is   your   character   doing  

during   those   parts   of   the   play?  
- After   spending   a   period   of   time   going   over   your   lines,   take   a   walk   or   a   nap   �    
- REMEMBER:   Consistent   practice   is   the   key   to   success!   

 

ALL   LINES   MUST   BE   MEMORIZED   BY   THE   END   OF   THIS   WEEK!   
 
Tuesday,   April   28  

- Practice   lines   for   20   minutes   according   to   Monday’s   directions.   Record   your   time   on   the   sheet.  
- If   you   are   in   Act   1   or   the   Student   Director,   join   the   Zoom   meeting   for   online   rehearsal   from  

11am-12pm.    This   hour   will   count   as   your   rehearsal   time   for   the   week   (unless   you   are   woefully  
behind   memorizing   lines).   Record   that   you   attended   the   Zoom   rehearsal   in   your   sheet   to   turn   in.   If  
you’re   not   in   Act   1,   you   don’t   need   to   attend;   just   practice   your   lines   like   usual.  

- Zoom   link:    https://zoom.us/j/94257807722?pwd=NDNHWFltclNkZnhCYS9QQzlPWDI3UT09  
 

Wednesday,   April   29  
- Practice   lines   for   20   minutes   according   to   Monday’s   directions.   Record   your   time   on   the   sheet.  

 

Thursday,   April   30  
- Practice   lines   for   20   minutes   according   to   Monday’s   directions.   Record   your   time   on   the   sheet.t.  

 

Friday,   May   1  
- Practice   lines   for   20   minutes   according   to   Monday’s   directions.   Record   your   time   on   the   sheet.  

 
 

https://zoom.us/j/94257807722?pwd=NDNHWFltclNkZnhCYS9QQzlPWDI3UT09


 

Drama   Weekly   Line   Memorization  

Name:  Week:   4/27-5/3  

Day:  Minutes   practiced:  

Monday    

Tuesday    

Wednesday    

Thursday    

Friday    

Saturday    

Sunday    

  

  Minimum   time:   20   mins/day,   5   days/week  

I   verify   that   this   is   a   true   and   accurate   account   of   the   time   I   have   spent   memorizing   my   lines   this  
past   week.  

Signature:    Date:   

 
 



   

Remote Learning Packet 
 

April 27 - May 1, 2020 
Course​: 11 Greek 
Teacher(s)​: Miss Salinas ​annie.salinas@greatheartsirving.org 
 
 
 
Weekly Plan​: 
 
Monday, April 27 
⬜ If you haven’t already, accept the invitation to join the Google Classroom for 11th Greek! 
⬜ Worksheet: Counting; Exercise 8ι 
⬜ 40 reps of exercise (20 cardinal, 20 ordinal) 
 
Tuesday, April 28 
⬜Worksheet: Exercise 8λ 
⬜ 30 reps of exercise (cardinal) 
 
Wednesday, April 29 
⬜ Worksheet: 1st half of of ὁ Ὀδυσσευς και ὁ Αἰολος 
⬜ 30 reps of exercise (ordinal) 
 
Thursday, April 30 
⬜ Worksheet: 2nd half of ὁ Ὀδυσσευς και ὁ Αἰολος 
⬜ 40 reps of exercise (cardinal) 
 
Friday, May 1 
⬜ Come to Office Hours at 10:30am! (link available in the stream of our Google Classroom) 
⬜ Worksheet: Exercise 8θ 
⬜ 40 reps of exercise (ordinal) 
 
  

 



 

A note on Google Classroom: 

At time of writing this note on Wednesday, 22 April, ​just over half of the students in this class have 

accepted the invitation to join the Google Classroom​. Don’t languish in the dark! If you are having 

trouble accessing it, please reach out to me or Ms. Weatherton, our registrar, who can help get you set up. 

This week (Monday, April 27, when you are reading this), our work is completely posted on Google 

Classroom in handy-dandy daily assignments you can complete without ever having to print and scan 

anything, along with links to Friday’s Office Hours. ​If you are one of the nine students who has not 

done so, ​please log in to your Google Classroom as soon as you have access to a computer and accept 

the invitation to join 11th Greek!  
 

A note on the second exercise (heh, literally) of each day: 

This week, one of my favorite youtube channels that makes content related to teaching classical languages 

(I’m aware of my critical level of nerdery) posted a video with tips on how to master counting in foreign 

languages. What luck! His pro-tip is this: if you use the numbers of your target language to count reps of 

exercise, your brain is much more likely to latch on to them. (Pending permission, I’ll link the video in 

our Google Classroom. He’s better at explaining things than I am.) ​Our second assignment of each day 

this week is this: do a number of reps of your choice of the following: push-ups, sit-ups, squats, 

step-ups, calf raises, crunches, plans (in seconds), or wall-sits (in seconds) and count them in Greek. 

If you need to make a paper copy of the numbers to hold or put in front of you for the first few days, do! 

 
A note on sanity levels: 

How are you? Are you staying sane? Are you either bored and unchallenged or overwhelmed? Are the 

days of the week losing all meaning? Is time losing all meaning? Is ​meaning​ losing all meaning? Same. I 

care about your sanity, especially as Greek relates to it. ​If you would like more of a challenge or if the 

workload is getting to be too much, reach out and let me know. ​I’m creating these lessons week by 

week, so I have the flexibility to adapt subsequent plans according to how the class is doing. So far it 

seems alright, but if you have feedback, shoot it to me. Hey, you know a good way to send me feedback? 

Logging on to your computer and emailing me! While you’re there, accept the invitation to join the 

Google Classroom! (Okay, I’ll stop...I realize I may be a cause of your potentially low sanity levels.) 

  



 

Monday, April 27 
 

➔ Complete Monday’s one-page worksheet, which includes counting and Exercise 8ι. 

➔ Today, do forty reps of your exercise of choice, counting twice to δεκα (cardinal numbers) and 
twice to δεκατος (ordinal numbers). 

 

Tuesday, April 28 

➔ Complete Tuesday’s one-page worksheet, which includes Exercise 8λ. ​Τhis worksheet is best 
done on Google Classroom. 

➔ Today, do thirty reps of your exercise of choice, counting thrice to δεκα (cardinal numbers). 

 

Wednesday, April 29 

➔ Complete Wednesday’s two-page worksheet, which includes the first half of a story about 
Odysseus. ​Τhis worksheet is best done on Google Classroom. 

➔ Today, do thirty reps of your exercise of choice, counting thrice to δεκατος (ordinal numbers). 

 

Thursday, April 30 

➔ Complete Thursday’s two-page worksheet, which includes the second half of a story about 
Odysseus. ​Τhis worksheet is best done on Google Classroom. 

➔ Today, do forty reps of your exercise of choice, counting four times to δεκα (cardinal numbers). 

 

Friday, May 1 

➔ Come to Office Hours at 10:30am! Link available in the stream of our Google Classroom. Ask 
questions, give me feedback on your workload and the best format for worksheets, or at least 
connect on a human level with someone you’re not quarantined with. 

➔ Complete Friday’s two-page worksheet, which includes Exercise 8θ. ​Τhis worksheet is best done 
on Google Classroom. 

➔ Today, do forty reps of your exercise of choice, counting four times to δεκατος (ordinal numbers). 

 



 

Monday 

Counting to δεκα / Exercise 8ι 
Write the cardinal and ordinal numbers in Greek and English here. 

CARDINAL 

1.   

2.   

3.   

4.  τετταρες (m./f.), τετταρα (n.) - four 

5.   

6.   

7.   

8.   

9.   

10.   

 

ORDINAL 

1.   

2.   

3.   

4.  τεταρος, τεταρη, τεταρον - fourth 

5.   

6.   

7.   

8.   

9.   

10.  

 

Exercise 8ι​ (from workbook) 

Select the English equivalent from the word bank above and write it on the line in front of each Greek 
numerical adjective. 

1. _______________ τεταρτος 

2. _______________ ἑπτα 

3. _______________ ἐνατος 

4. _______________ ἑξ 

5. _______________ δεκατος 

6. _______________ ὀκτω 

7. _______________ δευτερος 

8. _______________ τρεις 

9. _______________ δεκα 

10. _______________ πεμπτος 

11. _______________ ὀγδοος 

12. _______________ πεντε 

13. _______________ ἑν 

14. _______________ τριτος 

15. _______________ πρωτος 

16. _______________ εἰς 

17. _______________ δυο 

18. _______________ ἑβδομος 

19. _______________ ἑκτος 

20. _______________ τετταρες 

21. _______________ ἐννεα 

22. _______________ μια 



 

Tuesday 

Exercise 8λ 
Τhis worksheet is best done on Google Classroom. ​On the space to the right of each sentence, translate 
the underlined phrase. Then, circle the type of time expression used. 

 

1. We worked ​τρεις ἡμερας. ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

2. It all took place ​τριῶν ἡμερῶν . ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

3. She arrived ​τῇ τριτῇ ἡμερᾳ . ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

4. They had the work finished ​πεντε ἡμερῶν . ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

5. πασαν την ἡμεραν  the farmer was working. ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

6. The athlete received a prize ​τῇ πεμπῃ ἡμερᾳ . ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

7. τῇ ὑστεραιᾳ  they left for the harbor. ______________________ 

gen. of time within which dat. of time when acc. duration of time 

 

8. They traveled ​πολυν χρονον​. ______________________ 

gen. of time within which dat. of time when acc. duration of time 

  



 

Wednesday 

ὁ Ὀδυσσευς και ὁ Aἰολος - ἡμισυ πρωτον (“1st half”) 
This worksheet is best done on Google Classroom. ​Read the following passage and answer the 
comprehension questions. 
 

Odysseus tells how he sailed on to the island of Aeolus, king of the winds, and almost reached home: 

 

ἐπει δε ἐκ του ἀντρου ( the cave​) του Κυκλωπος ἐκφευγομεν, ἐπανερχομεθα ( we return​) 

ταχεως προς τους ἑταιρους. οἱ δε, ἐπει ἡμας ὁρωσιν, χαιρουσιν. τῇ δ’ὑστεραιᾷ κελευω 

αὐτους εἰς την ναυν αὐθις εἰσβαινειν. οὑτως οὐν ἀποπλεομεν. 

 

1. What do Odysseus and his men do when they escape from the cave of the Cyclops? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

2. What does Odysseus order his men to do the next day? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

3. τῇ δ’ὑστεραιᾷ is which of the following? 

gen. of time within which dat. of time when acc. duration of time 

 

δι’ὀλιγου δε εἰς νησον Αἰολιαν ( Aeolia - the island of Aeolus, king of the winds​) 

ἀφικνουμεθα. ἐκει δε οἰκει ὁ Αἰολος, βασιλευς των ἀνεμων ( of the winds​). ἡμας δε 

εὐμενως ( kindly​) δεχομενος πολυν χρονον ξενιζει (​entertains​). ἐπει δε ἐγω κελευω αὐτον 

ἡμας ἀποπεμπειν, παρεχει μοι ἀσκον ( bag​) τινα, εἰς ὅν ( which​) παντας τους ἀνεμους 

καταδει (​he ties up​) πλην (+gen, ​except​) ἑνος, Ζεφυρου πραου ( gentle​). 



 

4. Where do Odysseus and his men arrive next? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

5. How long do Odysseus and his men stay with Aeolus? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

6. What does Aeolus give Odysseus at his departure? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

7. What wind was not in the bag? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

  



 

Thursday 

ὁ Ὀδυσσευς και ὁ Aἰολος - ἡμισυ δευτερον (“2nd half”) 
This worksheet is best done on Google Classroom. ​Read the following passage and answer the 
comprehension questions. 
 

ἐννεα μεν οὐν ἡμερας πλεομεν, τῇ δε δεκατῇ ὁρωμεν την πατριδα γην ( our fatherland​). 

ἐνταυθα δη ἐγω καθευδω. οἱ δε ἑταιροι, ἐπει ὁρωσι με καθευδοντα ( sleeping​), οὑτω 

λεγουσιν. “τι ἐν τῷ ἀσκῷ ( bag​) ἐνεστιν; πολυς δηπου ( surely​) χρυσος (​gold​) ἐνεστιν, πολυ 

τε ἀργυριον ( silver​), δωρα (​gifts​) του Αἰολου. ἀγετε δη ( come on!​), λυετε τον ἀσκον και 

τον χρυσον αἱρειτε ( take​).” 

 

1. How long do Odysseus and his men sail for? 

 

_____________________________________________________________________________________ 

 

2. ἐννεα...ἡμερας is which of the following? 

gen. of time within which dat. of time when acc. duration of time 

 

3. τῇ δε δεκατῇ is which of the following? 

gen. of time within which dat. of time when acc. duration of time 

 

4. When they come within sight of their fatherland, what does Odysseus do? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

5. What do his comrades think is in the bag? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 



 

ἐπει δε λυουσι τον ἀσκον, εὐθυς ( at once​) ἐκπετονται ( fly out​) παντες οἱ ἀνεμοι και 

χειμωνα δεινον ποιουσι και την ναυν ἀπο της πατριδος γης ἀπελαυνουσιν ( they expel/push 

away)​. ἐγω δε ἐγειρομαι ( wake myself up​) και γιγνώσκω τι γιγνεται (​happens​). ἀθυμω ( I 

despair​) οὐν και βουλομαι ῥιπτειν ( to throw​) ἐμαυτον ( myself​) εἰς την θαλατταν. οἱ δε 

ἑταιροι σῳζουσι με. οὑτως οὐν οἱ ἀνεμοι ἡμας εἰς την του Αἰολου νησον παλιν ( again​) 

φερουσιν. 

 

6. What happens when the men open the bag? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

7. How does Odysseus react when he wakes up? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

8. Why doesn’t Odysseus carry out his plan of despair? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

9. Where do the winds carry the ship at last? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

  



 

Friday 

Exercise 8θ 

This worksheet is best done on Google Classroom. ​Answer the questions and translate the following 
sentences, which continue the story from Odysseus’ perspective. 
 

 

1. ἐπει εἰς την νησον ἀφικνουμεθα, προς τον του Αἰολου οἰκον ἐρχομαι. 

 

a. Which is correct about ἀφικνουμεθα? 

2nd person sg: you arrive 1st person pl: we arrive 2nd person pl: y’all arrive 

 

b. What case is του Αἰολου, and what keyword thus goes before it when translating? 

gen: of dat: in, on acc: no keyword 

 

Translation: _____________________________________________________________________ 

 

 

 

2. ὁ δε, ἐπει ὁρᾷ με, μαλα θαυμαζει και, “τι πασχεις;” φησιν, “τι αὐθις παρει;” 

 

a. Are the verbs ὁρᾷ, θαυμαζει, and πασχεις in the active or middle voice? 

active middle 

 

b. Which punctuation mark is ; in Greek equivalent to in English? 

- : ? ! , . 

 

Translation: _____________________________________________________________________ 

 

  



 

3. ἐγω δε ἀποκρινομαι, “οἱ ἑταιροι αἰτιοι ( to blame​) εἰσιν. τους γαρ ἀνεμους ( the 

winds​) ἐλυσαν ( they loosed​). ἀλλα βοηθει ἑμιν, ὠ φιλε.” 

 

a. Which of the following does NOT describe Odysseus’ tone? 

suppliant/begging responsible/mature blaming/selfish 

 

b. What little thing does Odysseus do in the last sentence to appeal to Aeolus and attempt to 
make him more willing to help?  
 
_____________________________________________________________________ 

 

 

Translation: _____________________________________________________________________ 

 

 

 

4. ὁ δε Αἰολος, “ἀπιτε (go away) ταχεως,” φησιν, “ἀπο της νησου. οὐ γαρ δυνατον 

ἐστιν ὑμιν βοηθειν. οἱ γαρ θεοι δηπου (surely) μισουσιν (hate) ὑμας.” 

 

a. Does Aeolus want to help Odysseus or not? 

of course, yes! not at all 

 

b. What mood is ἀπιτε? 

indicative imperative infinitive subjunctive 

 

Translation: _____________________________________________________________________ 
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Welcome to Week 5! In the hopes of providing the greatest opportunity to read ​Hamlet​ with the leisure and appreciation it 
deserves, we will be scaling back the written work of this week to primarily focus on enjoying this timeless cornerstone of the 
Western Tradition. Daily comments for each reading are included, kept deliberately brief to serve as signposting for major 
themes/moments to keep an eye out for before taking on the day’s reading. For this week, there will only be two reading 
quizzes, on Wednesday and Friday. We will revisit ​Hamlet​ for a deeper essay at the start of next week. 
 
Weekly Plan​: 
Monday, April 27 
⬜ Read William Shakespeare, ​Hamlet​, Act 1 (p. 3-69 of the Folger edition) 
 
Tuesday, April 28 
⬜ Read ​Hamlet​, Act 2 (p. 73-119) 
 
Wednesday, April 29 
⬜ Complete Quiz on ​Hamlet​, Acts 1&2 
⬜ Read ​Hamlet​, Act 3 (p. 123-185) 
 
Thursday, April 30 
⬜ Read ​Hamlet​, Act 4 (p. 189-235) 
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⬜ Read ​Hamlet​, Act 5 (p. 239-287) 
⬜ Complete Quiz on ​Hamlet​, Acts 3-5 
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Monday, April 27 
Read William Shakespeare, ​Hamlet​, Act 1 (p. 3-69 of the Folger edition) 
 

At long last, we come to the end of our series of tragedies! It is fitting that we should end with the 
greatest of all, Shakespeare’s ​Hamlet​. If Sophocles’ ​Oedipus​ exemplifies the perfect distillation of 
Aristotle’s standards for tragic action, then ​Hamlet​ reinvigorates and elevates the movement to heights 
that have yet to be surpassed. In the most general sense, a tragic tale has three distinct parts:  

 
1) a Fall that communicates the primary flaw, motive, or concern of the play;  
2) a period of great stasis and suffering, or a Wandering;  
3) a final Reconciliation, or a resolution of the play’s action that leaves the hero or the cosmos of 
the story in a greater order than it started.  
 
Thus far, we have seen that each play can tackle these stages to varying degrees of emphasis; in 

Oresteia​, each play essentially serves as an emphasis on each respective stage, while also containing a 
complete movement within each individual work. In ​Oedipus​, the vast majority of emphasis is in the first 
aspect, the Fall of the king and its causes. ​Hamlet​ is somewhat unusual in that it places primary emphasis 
on the latter two, leaving much of the action of the Fall to before the start of the drama. A key reason for 
this is that ​Hamlet ​is written as much in a Christian tradition as it is in a literary one; by this I mean that 
just as Homer, Aeschylus, and Sophocles innately concerned with the traditions and cosmology of their 
society, so too is ​Hamlet​ directly informed by a Christian world: it will be especially important to read the 
play with an eye towards the redemptive aspect of the play.  

For the time being, however, simply begin! Avoid the temptation to over-analyze or to write off 
the sufferings and actions of the characters as merely confused or selfish; either extreme will distract you 
from simply opening yourself to the play’s splendor. 
 
 
Tuesday, April 28 
Read ​Hamlet​, Act 2 (p. 73-119) 
 

“Something is rotten in the state of Denmark” says Marcellus in Act 1.4. As we continue onward  
into Act 2, we should hopefully begin to see that this is very much apparent. One of the prevailing themes 
of the play is infection, sickness of soul, and sin, the “vicious mole of nature” in men since birth (1.4.26); 
according to the Ghost in 1.5, the very cause of the descent of Denmark is due to his death, wherein 
“sleeping in my orchard, / A serpent stung me. So the whole ear of Denmark / is by a forged process of 
my death / rankly abused.” (1.5.42-45). In this sense, the “Fall” of the drama is ​the​ Fall of Original Sin: 
Hamlet is plagued by the problem of sin and guilt, particularly as he is given the apparently impossible 
task of getting revenge for his father and remaining pure (much like Orestes’ mandate from Apollo). Pay 
attention to imagery of infection and gardens. 

As we continue into Act 2, remember Hamlet’s plan to put on an “antic disposition”: pay special 
attention to his different moods and behaviors, namely when performing before others, when confiding in 
a single person, or when alone and engaging in a soliloquy. One of the play’s greatest ambiguities is to 



 

what extent Hamlet’s antic disposition is an act. Hamlet very often discusses or emphasizes knowledge 
and ignorance: why is he so concerned with these, and do they indicate his tragic ​hamartia ​ in any way? 
 
 
 
Wednesday, April 29 
Complete Quiz on ​Hamlet​, Acts 1&2 
Read ​Hamlet​, Act 3 (p. 123-185) 
 

Hamlet’s famous reflection on the nature of suffering: what is it that paralyzes him so? Act 2 
revealed that he has waited two months since the Ghost’s command. Notice that Hamlet does not ask 
whether “To live”, but rather “To be": his concern is existential, pondering whether man ought to exist at 
all, and is not merely born out of personal depression. His conversation with Ophelia following this 
soliloquy is also revealing of his assessment of human nature. Why does he speak to Ophelia the way he 
does? Is he trying to tell her something? How could these opening scenes be related to his concern over 
knowledge vs. ignorance? 

Pay attention to how Hamlet reacts when approaching Claudius: we see both at their lowest and 
most desperate here, albeit in a somewhat ironic situation. As you continue reading, remember this 
moment and consider the consequences of Hamlet’s decision. His interaction with his mother, meanwhile, 
provides a stark contrast with our previous tragic heroes: Hamlet refuses to cross any “natural” boundaries 
when dealing with his mother, and instead seeks to help her by revealing the severity of her sin and the 
state of her soul to herself. Perhaps some good will come of Hamlet’s antic disposition? 
 
 
Thursday, April 30 
Read ​Hamlet​, Act 4 (p. 189-235) 

 
Hamlet’s disposition has clearly changed--what has caused this? Does he feel any remorse or 

regret for what he has done in Act 3? Has he become no better than Claudius himself? The state Hamlet 
leaves Denmark in under Claudius as he leaves for England is dire; Claudius will put the blame on 
Hamlet, but is this not also an indication of Claudius’ own inability to rule well? Notice also the stark 
contrast in the ways Laertes and Ophelia react to their father’s death. To what extent does Laertes’ thirst 
for revenge serve as a foil to Hamlet’s?  
 
Friday, May 1 
Read ​Hamlet​, Act 5 (p. 239-287) 
Complete Quiz on ​Hamlet​, Acts 3-5 
 

By the end, has Hamlet had any reconciliation, any change of heart? Like much of the play, it is 
ambiguous, but the most critical passage begins at line 5.2.233, where we see Hamlet answer the question 
posed earlier of whether or not “To be”. Is this moment a despairing admission of defeat, or a 
surrendering himself to God’s Providence? Think back to the theme of Denmark and Original Sin: has 



 

Hamlet managed to reconcile his understanding of the problem of sin? The play leaves Denmark’s fate 
uncertain: has the rot been purged? Has Hamlet saved his family and his kingdom by revealing their 
errors? Once you’ve read, take some time to see if you can answer some of these questions for yourself. 
Next week, we will begin with a short essay that will attempt to assess these developments and see how 
they synthesize with the traditional, Aristotelian understanding of the tragic action. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

__________________________________  
__________________________________ Wednesday April 29 
__________________________________ Reading Quiz: ​Hamlet​,​ ​Acts 1&2 
__________________________________ 
 
 
1. What or who is it that Barnardo, Marcellus, and Horatio encounter during the night watch in scene 1? 

A. a wild beast 
B. a royal ghost 
C. a celestial sign 
D. a fleeing criminal 

 
2. Which of the three characters is initially doubtful of their encounter? 

A. Horatio 
B. Barnardo 
C. Marcellus 

 
3. What proposal does Horatio make at the end of scene 1? 

A. to make known to Hamlet what they encountered in the night 
B. to make known to Hamlet Ophelia’s love for him 
C. to make known to Hamlet his uncle’s misdeeds 
D. to make known to Hamlet a plot against his life 

 
4. Identify the speaker: “Do not forever with thy vailed lids / Seek for thy noble father in the dust. / Thou 
know’st ‘tis common; all that lives must die, / Passing through nature to eternity.” 

A. King Claudius 
B. Polonius 
C. Hamlet 
D. Queen Gertrude 

 
5. From where do Claudius and Gertrude try to persuade Hamlet from going? 

A. London 
B. Norway 
C. Wittenburg 
D. Paris 

 
6. With regard to what does Laertes tell Ophelia to exercise utmost caution? 

A. Hamlet’s love toward her 
B. Claudius’s love toward her 
C. her father’s counsel  
D. her own judgement  

 
7. Identify the speaker: “This above all: to thine own self be true, / And it must follow, as the night the 
day, / Thou canst not then be false to any man.”  

A. King Claudius 
B. Laertes 
C. Polonius 
D. Horatio 



 

 
8. What does the spirit of young Hamlet’s father reveal to him in the night? 

A. that the kingdom of Denmark will be overrun by Norsemen 
B. that Polonius was plotting to have Laertes become the next king 
C. that Gertrude was not his real mother 
D. that Claudius murdered him to take the throne and the queen 

 
9. What does Hamlet demand of Horatio and Marcellus at the end of the first act? 

A. their allegiance to him in battle 
B. a vow of silence about what they saw that night 
C. money for him to travel to England 
D. their help solving a riddle 

 
10. What does Ophelia report to her father in the opening scene of the second act? 

A. Hamlet’s strange behavior toward her 
B. suspicious activity among Hamlet’s friends 
C. that she’s being courted by an English prince 
D. her ambition to become queen of Denmark 

 
11. What does Claudius call on Rosencrantz and Guildenstern to do? 

A. discover the source of treachery in the palace 
B. find out why Hamlet has changed and try to cheer him up 
C. assassinate the prince of Norway 
D. spy on Laertes in France 

 
12. Identify the speaker: “O, what a rogue and peasant slave am I!” 

A. Polonius 
B. Rosencrantz 
C. Guildenstern 
D. Hamlet 

 
13. In two to three complete sentences, answer the following question: Does Hamlet have an optimistic or 
pessimistic view of the human condition? 
 
_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 
 
 
 
 



 

 
__________________________________  
__________________________________ Friday May 1 
__________________________________ Reading Quiz: ​Hamlet​,​ ​Acts 3-5 
__________________________________ 
 
 
1. Identify the speaker: “And for your part, Ophelia, I do wish / That your good beauties be the happy 
cause / Of Hamlet’s wildness. So shall I hope your virtues / Will bring him to his wonted way again, / To 
both your honors.” 

A. Polonius 
B. Queen Gertrude 
C. Laertes 
D. King Claudius 

 
2. What does Hamlet make known to Ophelia in the first scene of Act 3? 

A. that he was the cause of his father’s death 
B. that she was the cause of his father’s death 
C. that he once hated her but now loves her 
D. that he once loved her but no longer does 

 
3. How does Claudius respond to what he sees of the play ​The Murder of Gonzago ​? 

A. he expresses remorse over his grave offense 
B. he shows pride in the fact that he was not caught in his misdeeds 
C. he gives a prize to the players for their skillful acting 
D. he banishes the players from the realm for their poor acting 

 
4. Who does Hamlet strike dead before knowing his identity? 

A. Claudius 
B. Polonius 
C. Laertes 
D. one of the players 

 
5. Identify the speaker: “A man may fish with the worm that hath eat of a king and eat of the fish that hath 
fed of that worm.” 

A. Polonius  
B. Claudius 
C. Rosencrantz 
D. Hamlet 

 
6. To where does Claudius seek to send Hamlet? 

A. England 
B. Norway 
C. Poland 
D. France 

 
 
 
 



 

7. Whom does the “rabble” threaten to make king? 
A. Hamlet 
B. Horatio 
C. Laertes 
D. Polonius 

 
8. Who captures Hamlet and sends him back to Denmark? 

A. Fortinbras 
B. an unknown pirate 
C. English soldiers 
D. Polacks 

 
9. What plan is hatched to ensure Hamlet is killed by “accident”? 

A. put him to sea in a ship that isn’t seaworthy 
B. poison him in his sleep 
C. place a candle in an unsafe place near his quarters 
D. convince him to agree to a friendly bout of fencing with Laertes 

 
10. Whose grave is being prepared at the beginning of Act 5? 

A. Ophelia’s 
B. Polonius’s 
C. Hamlet’s 
D. Horatio’s 

 
11. Identify the speaker: “I am justly killed with mine own treachery.” 

A. Claudius 
B. Osric 
C. Hamlet 
D. Laertes 

 
12. True or false: Hamlet and Laertes make amends in their final moments. 

A. True 
B. False 

 
13. In two to three sentences, answer the following question: What exactly is Hamlet asking when he 
poses the question, “To be or not to be” (3.1.64)?  
 
_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 



   

Remote Learning Packet 
 
 

April 27-May 1, 2020 
Course​: 11 Precalculus 
Teacher(s)​: Mr. Simmons 
 
 
Weekly Plan​: 
 
Monday, May 4 
⬜ Story time! 
⬜ Read “Right triangles” 
⬜ Problems 1-5 odd 
 
Tuesday, May 5 
⬜ Read “The Sine, Cosine, and Tangent functions” 
 
Wednesday, May 6 
⬜ Problems 1-5 (all) 
 
Thursday, May 7 
⬜ Read “Relationships between Trig Functions” 
 
Friday, May 8 
⬜ Problems 1-8 (all)  

 



 

 
Monday, May 4 
 

1. Story time! If technologically feasible, send me an email telling me a fun story that happened 
recently. I miss you! (yes, you) 

 
Learning from packets is much harder than learning in class. I’ve found (after much searching) a good 
resource for learning trigonometry. We’ll be using it for the remainder of the year. It’s the second part of 
a book called ​Precalculus​ by Mr. Joseph Gerth. I’ve included it as a material on Google Classroom. 
 

2. Read “Right triangles” from Gerth’s ​Precalculus​ (pp. 84-90). 
3. Complete problems 1, 3, and 5 (pp. 90-91) 

 
 
Tuesday, May 5 
 

1. Read “The Sine, Cosine, and Tangent functions” (pp. 93-109). 
 
 
 
Wednesday, May 6 
 

1. Complete problems 1-5 (pp. 109-110) on the same piece of paper from Monday. 
 
 
Thursday, May 7 
 

1. Read “Relationships between the Trig functions” (pp. 113-121) 
 
 
 
Friday, May 8 
 

1. Complete problems 1-8 (pp. 121-122) on the same piece of paper from Monday and Wednesday. 
 



82
 

Pa
rt

 tw
o:

  T
ri

go
no

m
et

ry
 

Tr
ig

on
om

et
ry

 is
 th

e 
st

ud
y 

of
 a

ng
le

s 
an

d 
th

ei
r r

el
at

io
ns

hi
p 

to
 tr

ia
ng

le
s. 

As
 y

ou
’ll

 s
oo

n 
se

e,
 

w
e 

at
te

m
pt

 t
o 

re
la

te
 t

he
 a

ng
le

s 
of

 a
 t

ria
ng

le
 t

o 
its

 s
id

es
. I

t 
is

 p
er

ha
ps

 u
ns

ur
pr

isi
ng

 t
ha

t 
th

is 
Pa

rt
 is

 c
lo

se
ly

 r
el

at
ed

 t
o 

G
eo

m
et

ry
 –

 w
e’

ll 
as

k 
th

at
 f

am
ou

s 
qu

es
tio

n,
 “

W
ha

t 
is 

th
e 

re
la

tio
ns

hi
p?

” 
W

ha
t 

is 
in

te
re

st
in

g,
 h

ow
ev

er
, 

is 
th

at
 t

hi
s 

Pa
rt

 i
s 

al
so

 c
lo

se
ly

 r
el

at
ed

 t
o 

Al
ge

br
a.

 W
e 

w
ill

 o
fte

n 
w

or
k 

w
ith

 e
qu

at
io

ns
 a

nd
 u

se
 a

lg
eb

ra
 t

o 
ch

an
ge

 t
he

m
 i

nt
o 

so
m

et
hi

ng
 d

iff
er

en
t. 

Th
is 

re
ve

al
s o

ne
 re

as
on

 w
hy

 T
rig

on
om

et
ry

 is
 st

ud
ie

d:
  I

t i
s, 

in
 so

m
e 

se
ns

e,
 a

 u
ni

on
 o

f t
ho

se
 

tw
o 

gr
ea

t d
is

ci
pl

in
es

 o
f G

eo
m

et
ry

 a
nd

 A
lg

eb
ra

. I
t t

ak
es

 w
ha

t y
ou

 k
no

w
 in

 e
ac

h 
di

sc
ip

lin
e 

an
d 

ap
pl

ie
s 

it,
 s

o 
th

at
 y

ou
 c

an
 e

xp
an

d 
ea

ch
. 

Th
is 

br
an

ch
 o

f 
m

at
he

m
at

ic
s 

is
 a

ls
o 

st
ud

ie
d 

at
 t

hi
s 

po
in

t 
be

ca
us

e 
it 

is
 a

 v
er

y 
im

po
rt

an
t 

Ca
lc

ul
us

 c
on

ce
pt

. C
al

cu
lu

s t
ea

ch
er

s a
nd

 te
xt

bo
ok

s w
ill

 a
ss

um
e 

th
at

 y
ou

 c
an

 e
va

lu
at

e,
 e

.g
., 

si
n
𝜋 4
 in

 s
ec

on
ds

. Y
ou

 w
ill

 a
lso

 b
e 

ex
pe

ct
ed

 t
o 

ha
ve

 d
ee

p 
in

sig
ht

 in
to

 t
he

 g
ra

ph
s 

of
 t

he
 

Tr
ig

on
om

et
ric

 fu
nc

tio
ns

. S
in

ce
 y

ou
’ll

 o
fte

n 
be

 fi
nd

in
g 

th
e 

ar
ea

 o
f a

 T
rig

on
om

et
ric

 fu
nc

tio
n 

or
, p

er
ha

ps
, d

et
er

m
in

in
g 

its
 b

eh
av

io
r a

s 
it 

go
es

 to
 in

fin
ity

. 

M
an

y 
st

ud
en

ts
 s

tr
ug

gl
e 

w
ith

 T
rig

on
om

et
ry

. T
hi

s 
is 

m
os

tly
 li

ke
ly

 d
ue

 to
 th

ei
r d

ef
ic

ie
nc

ie
s 

in
 G

eo
m

et
ry

, A
lg

eb
ra

, o
r 

bo
th

. W
e 

w
ill

 g
iv

e 
a 

sm
al

l r
ev

ie
w

 o
f 

rig
ht

 t
ria

ng
le

 G
eo

m
et

ry
, 

w
hi

ch
 w

e 
th

in
k 

w
ill

 b
e 

he
lp

fu
l f

or
 y

ou
. B

ut
 m

an
y 

of
 y

ou
 m

ay
 n

ee
d 

to
 d

o 
so

m
e 

re
ad

in
g,

 
re

se
ar

ch
, a

nd
 p

ra
ct

ic
e 

on
 y

ou
r o

w
n 

to
 g

et
 y

ou
 u

p 
to

 p
ar

. E
ve

n 
w

he
n 

yo
u 

ar
e 

w
el

l-
ve

rs
ed

 
in

 th
e 

pr
e-

re
qu

isi
te

s, 
yo

u 
m

us
t a

lso
 b

e 
pr

ep
ar

ed
 to

 s
pe

nd
 ti

m
e 

pr
ac

tic
in

g 
an

d 
m

as
te

rin
g 

ne
w

 te
ch

ni
qu

es
 a

s 
w

el
l. 

An
ot

he
r 

iss
ue

 t
ha

t 
yo

u 
m

us
t 

be
 a

w
ar

e 
of

 is
 t

ha
t 

Tr
ig

on
om

et
ry

 is
 v

er
y 

ve
rt

ic
al

. T
ha

t 
is

, 
an

yt
hi

ng
 le

ar
ne

d 
se

rv
es

 a
s 

a 
fo

un
da

tio
n 

fo
r t

he
 n

ex
t t

hi
ng

. I
f y

ou
 d

on
’t 

le
ar

n 
so

m
et

hi
ng

, 
th

er
ef

or
e,

 it
’s

ne
ar

ly
 im

po
ss

ib
le

 to
 p

ro
gr

es
s. 

Th
e 

co
rn

er
st

on
e 

of
 th

is 
Pa

rt
 is

 m
os

t a
ss

ur
ed

ly
 

rig
ht

 t
ria

ng
le

s. 
Yo

u 
sim

pl
y 

m
us

t 
m

as
te

r 
th

e 
sp

ec
ia

l r
ig

ht
 t

ria
ng

le
s 

pr
es

en
te

d 
in

 t
he

 fi
rs

t 
se

ct
io

n.
 F

ai
lu

re
 to

 d
o 

so
 w

ill
 n

ea
rly

 g
ua

ra
nt

ee
 fa

ilu
re

. A
s 

su
ch

, y
ou

 m
us

t a
pp

ro
ac

h 
ea

ch
 

se
ct

io
n 

w
ith

 d
ue

 d
ili

ge
nc

e,
 a

nd
 m

as
te

r a
ny

 a
nd

 a
ll 

of
 th

e 
co

nt
en

t.

 
 

§
1

 L
in

ea
r f

un
ct

io
ns

 –
 8

3 

U
ni

t f
ou

r 
Ri

gh
t t

ria
ng

le
 T

rig
on

om
et

ry
 

Τ
ρι
γω
νο
μ
ετ
ρί
α

 –
 G

re
ek

 fo
r 

T
ri

go
n

om
et

ry
. L

it
er

al
ly

 m
ea

n
in

g 
“t

ri
an

gl
e 

m
ea

su
ri

n
g.

”



U
ni

t f
ou

r –
 8

4 

Tr
ig

on
om

et
ry

 is
 a

 b
ra

nc
h 

of
 m

at
he

m
at

ic
s 

th
at

 lo
ok

s 
at

 tr
ia

ng
le

s, 
an

gl
es

, a
nd

 c
irc

le
s. 

It’
s 

a 
co

m
pl

ex
 a

nd
 o

fte
n 

rig
or

ou
s 

ar
t 

th
at

 r
eq

ui
re

s 
in

tu
iti

on
 o

ve
r 

sk
ill

s. 
It 

is
 i

m
pe

ra
tiv

e 
to

 
de

ve
lo

p 
an

d 
m

as
te

r 
th

e 
fo

un
da

tio
na

l k
no

w
le

dg
e 

of
 T

rig
on

om
et

ry
, b

ec
au

se
 w

ith
ou

t 
it,

 
su

cc
es

s 
is

 v
er

y 
di

ffi
cu

lt.
 

Al
th

ou
gh

 w
e 

as
su

m
e 

th
e 

re
ad

er
 k

no
w

s 
no

th
in

g 
of

 T
rig

on
om

et
ry

, i
t m

ig
ht

 b
e 

w
ise

 to
 h

av
e 

so
m

e 
ex

pe
rie

nc
e 

be
fo

re
 b

eg
in

ni
ng

 t
hi

s 
U

ni
t. 

Ad
di

tio
na

lly
, 

th
er

e 
ar

e 
a 

fe
w

 G
eo

m
et

ry
 

th
eo

re
m

s t
ha

t a
re

 a
ss

um
ed

 to
 b

e 
kn

ow
n.

 If
 a

ny
 o

f t
he

 fo
llo

w
in

g 
se

em
s d

iff
ic

ul
t, 

it 
is 

hi
gh

ly
 

re
co

m
m

en
de

d 
to

 c
on

su
lt 

th
e 

pr
ev

io
us

 te
xt

s. 

W
e 

be
gi

n 
by

 s
tu

dy
in

g 
so

m
e 

ba
sic

 G
eo

m
et

ry
. 

Af
te

r 
th

is,
 w

e 
th

en
 i

nt
ro

du
ce

 t
he

 b
as

ic
 

Tr
ig

on
om

et
ric

 fu
nc

tio
ns

:  
Si

ne
, c

os
in

e,
 a

nd
 ta

ng
en

t. 
 

§
1
 

 
Ri

gh
t t

ria
ng

le
s 

Si
nc

e 
th

e 
w

or
d 

“T
rig

on
om

et
ry

” l
ite

ra
lly

 m
ea

ns
 “t

ria
ng

le
 m

ea
su

re
”, 

pe
rh

ap
s i

t i
sn

o 
su

rp
ris

e 
th

at
 w

e 
be

gi
n 

w
or

ki
ng

 w
ith

 tr
ia

ng
le

s. 
Re

ca
ll 

th
at

 a
 tr

ia
ng

le
 is

 a
 p

ol
yg

on
 w

ith
 th

re
e 

si
de

s, 
an

d 
th

at
 a

 r
ig

ht
 t

ria
ng

le
 is

 s
o 

ca
lle

d 
be

ca
us

e 
on

e 
of

 it
s 

an
gl

es
 m

ea
su

re
s 

9
0

° 
(w

hi
ch

 w
e 

de
fin

e 
as

 a
 r

ig
ht

 a
ng

le
). 

Th
us

, F
ig

ur
e 

21
 is

 a
 ri

gh
t t

ria
ng

le
. 

 

 

Th
is 

sim
pl

e 
ob

je
ct

 c
on

ta
in

s 
m

an
y 

pr
of

ou
nd

 tr
ut

hs
, s

om
e 

of
 w

hi
ch

 y
ou

 m
ay

 h
av

e 
le

ar
ne

d 
in

 G
eo

m
et

ry
 c

la
ss

. 
Pe

rh
ap

s 
th

e 
m

os
t 

w
el

l-k
no

w
n 

an
d 

pr
of

ou
nd

 t
ru

th
 i

s 
kn

ow
n 

as
 

Py
th

ag
or

as
’ T

he
or

em
. I

t h
as

 b
ee

n 
kn

ow
n 

an
d 

us
ed

 fo
r m

ill
en

ni
a,

 c
on

ta
in

s 
m

or
e 

th
an

 3
0

0
 

di
ffe

re
nt

 p
ro

of
s, 

an
d 

is 
us

ed
 in

 ju
st

 a
bo

ut
 e

ve
ry

 b
ra

nc
h 

of
 m

at
he

m
at

ic
s.

i   

Py
th

ag
or

as
’ T

he
or

em
 

 G
iv

en
 a

 r
ig

ht
 t

ria
ng

le
 w

ith
 le

ng
th

s 
𝑎

,𝑏
,𝑐

, w
he

re
 𝑐

 is
 t

he
 h

yp
ot

en
us

e 
an

d 
𝑎

,𝑏
 a

re
 t

he
 

le
gs

, t
he

n 
𝑎

2
+
𝑏

2
=
𝑐

2
. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
i  E

ve
n 

st
at

is
tic

s 
ha

s 
a 

us
e 

fo
r P

yt
ha

go
ra

s’ 
Th

eo
re

m
! Fi
gu

re
 2

1 

Al
l r

ig
ht

 a
ng

le
s 

w
ill

 h
av

e 
a 

bo
x 

(li
ke

 th
e 

on
e 

ne
xt

 to
 𝐵

) t
o 

de
no

te
 th

e 
fa

ct
 th

at
 th

ey
 a

re
 9

0
°. 

Re
ca

ll 
th

at
 it

 is
 n

ot
 g

oo
d 

en
ou

gh
 to

 “l
oo

k 
lik

e”
 it

’s 
9

0
° -

 it
m

us
t h

av
e 

th
e 

bo
x. 

 
 

§
1

 R
ig

ht
 tr

ia
ng

le
s 

– 
85

 

W
e 

w
ill

 u
su

al
ly

 p
ro

ve
 e

ac
h 

ba
si

c 
an

d 
fo

un
da

tio
na

l a
ss

er
tio

n 
in

 th
is 

co
ur

se
. H

ow
ev

er
, w

e 
be

lie
ve

 th
at

 m
os

t w
ill

 h
av

e 
al

re
ad

y 
pr

ov
ed

 th
is 

th
eo

re
m

 o
n 

th
ei

r o
w

n.
 T

he
re

fo
re

 w
e 

w
ill

 
no

t p
ro

ve
 th

is 
as

se
rt

io
n 

he
re

.ii  

Ex
am

pl
e 

1 

Fi
nd

 th
e 

le
ng

th
 o

f t
he

 m
iss

in
g 

sid
e 

in
 F

ig
ur

e 
22

. 

 

 

Th
e 

hy
po

te
nu

se
 –

 a
lw

ay
s 

op
po

sit
e 

of
 t

he
 r

ig
ht

 a
ng

le
 –

 is
 s

id
e 

le
ng

th
 𝐴
𝐵

, w
hi

ch
 h

as
 a

 
le

ng
th

 o
f 3

1
. T

hu
s 

w
e 

ca
n 

sa
y 

th
at

 𝑐
, w

hi
ch

 r
ep

re
se

nt
s 

th
e 

le
ng

th
 o

f t
he

 h
yp

ot
en

us
e 

in
 

Py
th

ag
or

as
’ T

he
or

em
, i

s 
3

1
. A

nd
 s

in
ce

 𝐴
𝐶

 is
 o

ne
 o

f o
ur

 le
gs

, w
e 

w
ill

 le
t  

𝑎
=

1
1

. 

G
iv

en
th

is,
 w

e 
no

w
 h

av
e 

1
1

2
+
𝑏

2
=

3
1

2
 

1
2

1
+
𝑏

2
=

9
6

1
. 

Th
is 

is
 n

ow
 a

 s
im

pl
e 

al
ge

br
a 

pr
ob

le
m

. S
ol

vi
ng

 fo
r 𝑏

 w
e 

ge
t 

𝑏
2

=
8
4

0
 

𝑏
=
2

8
.9

8
. 

So
m

e 
rig

ht
 tr

ia
ng

le
s 

ar
e 

sp
ec

ia
l; 

th
ey

 c
om

e 
in

 k
no

w
ab

le
 ra

tio
s. 

An
d 

if 
w

e 
kn

ow
 th

e 
ra

tio
s 

of
 a

ll 
th

re
e 

sid
es

, t
he

n 
w

e 
do

 n
ot

 n
ee

d 
to

 u
se

 P
yt

ha
go

ra
s’ 

Th
eo

re
m

 a
t a

ll.
 

Co
ns

id
er

 th
e 

rig
ht

 tr
ia

ng
le

 s
ho

w
n 

in
 F

ig
ur

e 
23

. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
ii  T

he
 in

te
rn

et
 is

 a
 g

re
at

 re
so

ur
ce

. U
se

 it
. 

Fi
gu

re
 2

2 

Pi
ct

ur
es

 a
re

 n
ot

 (a
nd

 n
ev

er
 w

ill
 b

e)
 d

ra
w

n 
pe

rfe
ct

ly
 to

 s
ca

le
. 



U
ni

t f
ou

r –
 8

6 

 

 

Th
is 

is
 a

n 
is

os
ce

le
s 

tr
ia

ng
le

, w
hi

ch
 m

ea
ns

 t
ha

t 
tw

o 
of

 t
he

 s
id

e 
le

ng
th

s 
ar

e 
co

ng
ru

en
t. 

Co
ns

eq
ue

nt
ly

, w
e 

ca
n 

m
ak

e 
th

e 
fo

llo
w

in
g 

as
se

rt
io

n.
 

Is
os

ce
le

s 
rig

ht
 tr

ia
ng

le
 s

id
e 

ra
tio

 
 

 
G

iv
en

 a
n 

iso
sc

el
es

 ri
gh

t t
ria

ng
le

 w
ith

 a
 le

g 
of

 le
ng

th
𝑠,

 th
en

 th
e 

ot
he

r l
eg

 h
as

 a
 le

ng
th

 
of

 𝑠
 a

nd
 th

e 
hy

po
te

nu
se

 h
as

 a
 le

ng
th

 o
f 𝑠
√
2
. 

Pr
oo

f. 

Co
ns

tr
uc

t i
so

sc
el

es
 ri

gh
t t

ria
ng

le
 𝐴
𝐵
𝐶

 w
ith

 le
g 
𝐴
𝐵

=
𝑠.

 T
he

n 
𝐴
𝐶

=
𝑠 

be
ca

us
e 

w
e 

ha
ve

 a
n 

iso
sc

el
es

 ri
gh

t t
ria

ng
le

. 

Fu
rt

he
r, 

w
e 

kn
ow

 th
at

 th
e 

le
ng

th
 o

f t
he

 h
yp

ot
en

us
e 

is
 

𝐴
𝐵

2
+
𝐴
𝐶

2
=
𝐵
𝐶

2
 

by
 P

yt
ha

go
ra

s’ 
Th

eo
re

m
. 

Bu
t 

w
e 

kn
ow

 t
he

 l
en

gt
h 

of
 b

ot
h 
𝐴
𝐵

 a
nd

 𝐴
𝐶

, 
an

d 
so

, 
by

 
su

bs
tit

ut
io

n,
 w

e 
ha

ve
 

𝑠
2

+
𝑠

2
=
𝐵
𝐶

2
. 

W
he

nc
e,

 a
fte

r s
im

pl
ifi

ca
tio

n,
 w

e 
ha

ve
 

2
𝑠

2
=
𝐵
𝐶

2
 

𝐵
𝐶

=
𝑠 √
2

, 

W
hi

ch
 is

 w
ha

t w
e 

w
an

te
d 

to
 s

ho
w

. 

Fi
gu

re
 2

3 

Th
e 

tic
k 

m
ar

ks
 o

n 
th

e 
tw

o 
le

gs
 in

di
ca

te
 th

at
 th

os
e 

tw
o 

lin
es

 a
re

 th
e 

sa
m

e 
le

ng
th

. 

 
 

§
1

 R
ig

ht
 tr

ia
ng

le
s 

– 
87

 

Ex
am

pl
e 

2 

D
et

er
m

in
e 

th
e 

le
ng

th
s 

of
 th

e 
m

is
sin

g 
sid

es
 in

 F
ig

ur
e 

24
.  

 

Ap
pl

yi
ng

 th
e 

sp
ec

ia
l t

ria
ng

le
 ra

tio
, w

e 
ha

ve
 th

at
 𝑠

=
1

5
. T

hu
s 

th
e 

ot
he

r l
eg

,  

𝑌
𝑍

=
1

5
, 

an
d 

th
e 

hy
po

te
nu

se
, 

𝑋
𝑍

=
1

5
√
2

. 

Ke
ep

 in
 m

in
d 

Py
th

ag
or

as
’s 

Th
eo

re
m

 c
an

 s
til

l b
e 

us
ed

 to
 d

et
er

m
in

e 
th

e 
pr

ev
io

us
 tr

ia
ng

le
, 

al
th

ou
gh

 y
ou

 w
ou

ld
 h

av
e 

to
 a

pp
ly

 th
e 

fa
ct

 th
at

 𝑋
𝑌

=
𝑌
𝑍

. 

Le
t’s

 ta
ke

 a
 lo

ok
 a

t o
ne

 m
or

e 
sp

ec
ia

l r
ig

ht
 tr

ia
ng

le
 ra

tio
. 

3
0

°
−

6
0

°
−

9
0

° R
ig

ht
 tr

ia
ng

le
 ra

tio
 

 G
iv

en
 a

 ri
gh

t t
ria

ng
le

 w
ith

 a
ng

le
s 

of
 3

0
°,

6
0

°,
 a

nd
 9

0
°, 

th
en

 th
e 

sh
or

t l
eg

 h
as

 le
ng

th
 𝑠

, 
th

e 
lo

ng
er

 le
g 

ha
s 

a 
le

ng
th

 o
f 𝑠
√

3
, a

nd
 th

e 
hy

po
te

nu
se

 h
as

 a
 le

ng
th

 o
f 2
𝑠.

 

 
W

e 
w

ill
 p

ro
ve

 th
e 

pr
ev

io
us

 re
su

lt,
 b

ut
 o

ur
 p

ro
of

 w
ill

 b
e 

a 
bi

t m
es

sy
. W

e’
ll 

lo
ok

 fo
r a

 b
et

te
r 

w
ay

 to
 p

ro
ve

 it
 a

s 
w

e 
co

nt
in

ue
 th

ro
ug

h 
th

is 
U

ni
t. 

Pr
oo

f. 

To
 fu

lly
 p

ro
ve

 th
is 

as
se

rt
io

n,
 w

e 
w

ill
 n

ee
d 

to
 p

ro
ve

 th
re

e 
di

ffe
re

nt
 p

os
sib

ili
tie

s:
 

Fi
gu

re
 2

4 



U
ni

t f
ou

r –
 8

8 

I. 
A 

rig
ht

 tr
ia

ng
le

 w
ith

 le
gs

 o
f 𝑠

 a
nd

 𝑠
√

3
, 

II.
 

A 
rig

ht
 tr

ia
ng

le
 w

ith
 a

 le
g 

of
 𝑠

 a
nd

 a
 h

yp
ot

en
us

e 
of

 2
𝑠,

 a
nd

 
III

. 
A 

rig
ht

 tr
ia

ng
le

 w
ith

 a
 le

g 
of

 𝑠
√

3
 a

nd
 a

 h
yp

ot
en

us
e 

of
 2
𝑠.

W
e 

w
ill

 p
ro

ve
 th

e 
fir

st
 p

oi
nt

, t
he

n 
le

av
e 

th
e 

fin
al

 tw
o 

pr
oo

fs
 to

 th
e 

re
ad

er
. 

W
e 

ar
e 

gi
ve

n 
a 

rig
ht

 tr
ia

ng
le

 w
ith

 le
ng

th
s 

of
 𝑠

 a
nd

 𝑠
√

3
. T

hu
s, 

us
in

g 
Py

th
ag

or
as

, w
e 

ha
ve

 

𝑎
=
𝑠,
𝑏

=
𝑠 √

3
 

w
he

nc
e 

𝑠
2

+
(𝑠
√

3
)2

=
𝑐

2
. 

Co
ns

eq
ue

nt
ly

, w
e 

ge
t t

ha
t 

𝑠
2

+
3
𝑠

2
=
𝑐

2
 

4
𝑠

2
=
𝑐

2
 

𝑐
=
2
𝑠,

 

w
hi

ch
 is

 w
ha

t w
e 

w
an

te
d 

to
 s

ho
w

. 

Ex
am

pl
e 

3 

Co
m

pl
et

e 
th

e 
rig

ht
 tr

ia
ng

le
 s

ho
w

n 
in

 F
ig

ur
e 

25
. 

 

 

To
 “

co
m

pl
et

e”
 a

 r
ig

ht
 t

ria
ng

le
 m

ea
ns

 t
o 

de
te

rm
in

e 
al

l 
of

 i
ts

 s
id

e 
le

ng
th

s 
an

d 
an

gl
es

 
m

ea
su

re
s. 

In
 o

ur
 c

as
e,

 w
e 

m
us

t d
et

er
m

in
e 

on
e 

an
gl

e 
m

ea
su

re
 a

nd
 th

e 
le

ng
th

 o
f b

ot
h 

le
gs

. 
W

e 
be

gi
n 

w
ith

 th
e 

an
gl

e 
m

ea
su

re
. R

ec
al

l f
ro

m
 G

eo
m

et
ry

 th
at

 th
e 

su
m

 o
f t

hr
ee

 a
ng

le
s 

in
 

a 
tr

ia
ng

le
 is

 a
lw

ay
s 

1
8

0
°. 

Th
us

 o
ur

 m
iss

in
g 

an
gl

e 
(w

hi
ch

 w
e’

ll 
ca

ll 
𝛼

)iii
 is

 

𝛼
=

1
8

0
°
−
( 3

0
°
−

9
0

°)
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
iii
 It

 is
 m

y 
cu

st
om

 to
 n

am
e 

si
de

s 
w

ith
 lo

w
er

-c
as

e 
La

tin
 le

tt
er

s, 
𝑎

,𝑏
,𝑐

, a
nd

 th
en

 c
al

l t
he

ir 
op

po
sit

e 
an

gl
es

 
w

ith
 lo

w
er

-c
as

e 
G

re
ek

 le
tt

er
s, 
𝛼

,𝛽
,𝛾

, r
es

pe
ct

iv
el

y.
 T

hi
s 

is
 m

y 
ow

n 
pe

rs
on

al
 c

on
ve

nt
io

n,
 a

nd
 I 

w
el

co
m

e 
yo

u 
to

 d
ev

el
op

 y
ou

r o
w

n.
 

Fi
gu

re
 2

5 

 
 

§
1

 R
ig

ht
 tr

ia
ng

le
s 

– 
89

 

𝛼
=

6
0

°.
 

W
e’

ll 
us

e 
th

e 
ra

tio
s 

sh
ow

n 
in

 o
ur

 p
re

vi
ou

s 
re

su
lt 

to
 d

et
er

m
in

e 
th

e 
sid

e 
le

ng
th

s. 
Re

ca
ll 

fro
m

 G
eo

m
et

ry
 th

at
 th

at
 th

e 
sh

or
te

st
 si

de
 o

f a
 tr

ia
ng

le
 w

ill
 a

lw
ay

s b
e 

op
po

si
te

 th
e 

sh
or

te
st

 
an

gl
e.

 S
in

ce
, i

n 
a 

3
0

°
−

6
0

°
−

9
0

° 
tr

ia
ng

le
, t

he
 h

yp
ot

en
us

e 
is

 a
lw

ay
s 

tw
ic

e 
th

e 
le

ng
th

 o
f 

th
e 

sh
or

te
st

 s
id

e 
(w

hi
ch

 w
e’

ll 
ca

ll 
𝑏

), 
w

e 
ca

n 
w

rit
e 

1
4

=
2
𝑏

, 

An
d 

he
nc

e 

𝑏
=

7
. 

To
 d

et
er

m
in

e 
th

e 
on

e 
re

m
ai

ni
ng

 s
id

e,
 w

hi
ch

 is
 th

e 
lo

ng
er

 le
g 

(s
in

ce
 it

 is
 o

pp
os

ite
 th

e 
6

0
° 

an
gl

e)
, w

e 
si

m
pl

y 
m

ul
tip

ly
 o

ur
 p

re
vi

ou
s 

re
su

lt 
by

 √
3

. H
en

ce
 o

ur
 r

em
ai

ni
ng

 s
id

e 
(w

hi
ch

 
w

e’
ll 

ca
ll 
𝑎

) i
s 

𝑎
=

7
√

3
. 

W
e 

sh
ow

 o
ur

 fi
na

l r
es

ul
ts

 in
 F

ig
ur

e 
26

. 

 

 

Py
th

ag
or

as
’ T

he
or

em
 a

llo
w

s 
us

 to
 d

et
er

m
in

e 
th

e 
th

ird
 s

id
e 

of
 a

 ri
gh

t t
ria

ng
le

 w
he

n 
on

ly
 

gi
ve

n 
tw

o 
ot

he
r 

sid
es

. T
hi

s 
is 

ve
ry

 u
se

fu
l, 

bu
t 

it 
le

av
es

 o
ut

 s
om

e 
ot

he
r 

in
fo

rm
at

io
n.

 F
or

 
ex

am
pl

e,
 w

ha
t 

if 
w

e 
w

an
te

d 
to

 d
et

er
m

in
e 

th
e 

an
gl

e 
m

ea
su

re
s 

w
he

n 
gi

ve
n 

tw
o 

sid
e 

le
ng

th
s?

 U
nl

es
s w

e 
m

ea
su

re
 it

, w
e 

w
ou

ld
n’

t b
e 

ab
le

 to
 te

ll.
iv
 O

r, 
w

ha
t i

f w
e 

ha
d 

on
ly

 k
no

w
n 

on
e 

of
 th

e 
sid

es
 o

f o
ur

 tr
ia

ng
le

? 
Th

en
 w

e 
co

ul
d 

no
t d

et
er

m
in

e 
an

yt
hi

ng
 e

lse
. 

Th
is 

is
 o

ne
 o

f t
he

 r
ea

so
ns

 t
ha

t 
th

es
e 

sp
ec

ia
l r

ig
ht

 t
ria

ng
le

s 
ar

e 
so

 u
se

fu
l. 

W
e’

ll 
us

e 
th

at
 

fa
ct

 a
 m

yr
ia

d 
of

 ti
m

es
 in

 th
is 

Pa
rt

 –
 a

nd
 w

e’
ll 

co
m

e 
ba

ck
 to

 it
 v

er
y 

sh
or

tly
. D

ou
bt

le
ss

, o
f 

co
ur

se
, y

ou
 a

lso
 s

ee
 th

e 
ad

va
nt

ag
e 

to
 s

ol
vi

ng
 a

 ri
gh

t t
ria

ng
le

 a
s 

qu
ic

kl
y 

an
d 

ef
fic

ie
nt

ly
 a

s 
w

e 
ju

st
 d

em
on

st
ra

te
d.

 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
iv
 A

nd
 e

ve
n 

if 
w

e 
di

d 
m

ea
su

re
 it

, w
e 

w
ou

ld
 h

av
e 

to
 d

ra
w

 o
ur

 tr
ia

ng
le

 p
er

fe
ct

ly
 to

 s
ca

le
, a

nd
 e

ve
n 

th
en

, 
th

er
e 

is
 a

 d
eg

re
e 

of
 e

rr
or

 in
 m

ea
su

re
m

en
t. 

Fi
gu

re
 2

6 
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Al
lo

w
 u

s 
to

 re
ite

ra
te

 th
e 

im
po

rt
an

ce
 o

f t
hi

s 
se

ct
io

n:
  Y

ou
 s

im
pl

y 
m

us
t b

ec
om

e 
ve

ry
 a

de
pt

 
at

 s
ol

vi
ng

 s
pe

ci
al

 ri
gh

t t
ria

ng
le

s. 
W

e 
ca

nn
ot

 o
ve

re
m

ph
as

iz
e 

ho
w

 fo
un

da
tio

na
l t

hi
s 

is.
 Y

ou
 

w
ill

 u
til

iz
e 

th
is 

to
ol

 a
ga

in
 a

nd
 a

ga
in

 in
 th

e 
fo

rt
hc

om
in

g 
se

ct
io

ns
. W

e’
ve

 g
iv

en
 y

ou
 m

an
y 

pr
ac

tic
e 

pr
ob

le
m

s 
in

 t
hi

s 
se

ct
io

n,
 b

ut
 y

ou
 w

ill
 n

ee
d 

to
 t

ak
e 

ex
tr

a 
ca

re
 t

o 
m

as
te

r 
it 

fo
r 

yo
ur

se
lf.

 

§𝟏
 E

xe
rc

is
es

 

1.
) 

In
 th

e 
fo

llo
w

in
g 

pr
ob

le
m

s, 
as

su
m

e 
th

at
 𝑎

 a
nd

 𝑏
 a

re
 th

e 
le

ng
th

s 
of

 le
gs

, a
nd

 th
at

 𝑐
 

is 
th

e 
le

ng
th

 o
f a

 h
yp

ot
en

us
e.

 F
in

d 
th

e 
le

ng
th

 o
f t

he
 m

is
sin

g 
sid

e.
 

(A
) 
𝑎

=
1
2

,𝑏
=

1
5

 
(B

) 
𝑎

=
1

.5
,𝑏

=
2

.3
 

(C
) 
𝑎

=
2
4

,𝑏
=

8
 

(D
) 
𝑎

=
1
2

.5
,𝑐

=
1

9
 

(E
) 

𝑏
=

1
1

3
,𝑐

=
2

0
1

 
(F

) 
𝑐

=
4

.5
,𝑎

=
1

 
(G

) 
𝑐

=
2

7
,𝑏

=
2
4

 
(H

) 
𝑎

=
1

0
,𝑏

=
1

 
2.

) 
As

su
m

e 
yo

u 
ha

ve
 a

 tr
ia

ng
le

 w
ith

 le
g 

le
ng

th
s 

of
 5

 a
nd

 7
. 

(A
) 

Tr
oy

 le
ts

 𝑎
=

5
 a

nd
 𝑏

=
7

. T
in

a 
le

ts
 𝑎

=
7

 a
nd

 𝑏
=

5
. D

o 
th

ey
 g

et
 th

e 
sa

m
e 

re
su

lt 
fo

r 𝑐
? 

(B
) 

Pr
ov

e 
th

at
 𝑎

 a
nd

 𝑏
 a

re
 in

te
rc

ha
ng

ea
bl

e 
w

he
n 

us
in

g 
Py

th
ag

or
as

’ T
he

or
em

. 
3.

) 
Ar

e 
al

l t
ria

ng
le

s 
po

ss
ib

le
? 

Fo
r 

ex
am

pl
e,

 c
an

 y
ou

 h
av

e 
a 

rig
ht

 tr
ia

ng
le

 w
ith

 le
gs

 o
f 

le
ng

th
 1

0
 a

nd
 2

0
 a

nd
 a

 h
yp

ot
en

us
e 

of
 1

5
? 

W
hy

 o
r w

hy
 n

ot
? 

4.
) 

Re
ca

ll 
th

at
 a

ll 
tr

ia
ng

le
s’ 

an
gl

es
 a

dd
 u

p 
to

 1
8

0
°. 

W
ith

 t
hi

s 
in

 m
in

d,
 c

om
pl

et
e 

th
e 

fo
llo

w
in

g 
rig

ht
 tr

ia
ng

le
s. 

(A
) 

(B
) 

 
 

(C
) 

 

(D
) 

 
5.

) 
So

 fa
r, 

w
e’

ve
 s

ee
n 

th
at

 𝑎
2

+
𝑏

2
=
𝑐

2
 is

 t
ru

e 
fo

r 
al

l r
ea

l n
um

be
rs

 –
 t

ha
t 

is
, a

t 
le

as
t 

on
e 

of
 t

he
 t

hr
ee

 l
en

gt
hs

 w
as

 i
rr

at
io

na
l. 

Is
 i

t 
po

ss
ib

le
 t

ha
t 

al
l 

th
re

e 
le

ng
th

s 
ar

e 
in

te
ge

rs
? 

Le
t’s

 e
xp

lo
re

…
 

(A
) 
𝑎

=
3

,𝑏
=
4

,𝑐
=

? 
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(B
) 

𝑎
=

?
,𝑏

=
1
2

,𝑐
=

1
3

 
(C

) 
Se

e
if 

yo
u

ca
n

di
sc

ov
er

 th
re

e 
ot

he
r P

yt
ha

go
re

an
Tr

ip
le

s.
6.

) 
Th

e 
fo

llo
w

in
g 

ta
bl

e 
re

pr
es

en
ts

 a
 s

m
al

l 
lis

t 
of

 P
yt

ha
go

re
an

 T
rip

le
s. 

(E
ac

h 
ro

w
 

co
nt

ai
ns

 th
e 

th
re

e 
sid

e 
le

ng
th

s 
of

 th
e 

tr
ia

ng
le

.) 
Si

de
 le

ng
th

s 
3

 
4

 
5

 
Si

de
 le

ng
th

s 
6

 
8

 
1

0
 

Si
de

 le
ng

th
s 

9
 

1
2

 
1

5
 

(A
) 

W
ha

t p
at

te
rn

 e
xi

st
s 

in
 th

is 
ta

bl
e?

 
(B

) 
U

se
 th

e 
pa

tt
er

n 
to

 li
st

 o
ut

 th
re

e 
m

or
e 

Py
th

ag
or

ea
n 

Tr
ip

le
s. 

(C
) 

H
ow

 m
an

y 
Py

th
ag

or
ea

n 
Tr

ip
le

s 
ex

ist
? 

(D
) 

Th
es

e 
w

er
e 

al
l m

ul
tip

le
s 

of
 t

he
 s

m
al

le
st

 (a
nd

 m
os

t 
co

m
m

on
) P

yt
ha

go
re

an
 

Tr
ip

le
, t

he
 3

,4
,5

 tr
ia

ng
le

.v  W
ill

 th
is 

tr
ic

k 
w

or
k 

w
ith

 o
th

er
 d

ist
in

ct
 P

yt
ha

go
re

an
 

Tr
ip

le
s, 

lik
e 

th
e 

5
,1
2

,1
3

 tr
ia

ng
le

? 
7.

) 
Co

m
pl

et
e 

th
e 

fo
llo

w
in

g 
rig

ht
 tr

ia
ng

le
s. 

(A
) 

 

(B
) 

 

(C
) 

(F
) 

(G
) 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
v  W

e 
hi

gh
ly

 e
nc

ou
ra

ge
 y

ou
 to

 m
em

or
iz

e 
th

e 
3

,4
,5

 tr
ia

ng
le

. I
t p

op
s 

up
 e

no
ug

h 
th

at
 m

em
or

iz
in

g 
it 

w
ill

 s
av

e 
yo

u 
so

m
e 

co
ns

id
er

ab
le

 ti
m

e.
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2 (D
) 

 

(E
) 

 

(H
) 

 
 

 

8.
) 

As
 a

 m
at

te
r 

of
 c

on
ve

nt
io

n,
 w

e 
of

te
n 

re
w

rit
e 

an
y 

ra
tio

s 
th

at
 h

av
e 

an
 i

rr
at

io
na

l 
nu

m
be

r 
in

 t
he

ir 
de

no
m

in
at

or
 s

uc
h 

th
at

 t
he

 n
um

er
at

or
 i

s 
en

tir
el

y 
ra

tio
na

l. 
Fo

r 
ex

am
pl

e,
 

1 √
2

=
1 √
2
∙√
2

√
2

=
√
2 2

. 

In
 m

os
t c

as
es

, t
hi

s 
is

 p
ur

el
y 

by
 c

on
ve

nt
io

n.
 O

ne
 re

as
on

 fo
r d

oi
ng

 th
is 

is
 th

at
 y

ou
 

w
ill

 o
nl

y 
ne

ed
 to

 m
em

or
iz

e 
on

e 
se

t o
f n

um
be

rs
 w

he
n 

it 
co

m
es

 to
 s

pe
ci

fic
 T

rig
 

ra
tio

s. 
 

(A
) 

W
ha

t 
is

 t
he

 d
en

om
in

at
or

 in
 t

he
 e

xa
m

pl
e 

sh
ow

n 
ab

ov
e?

 A
nd

 w
ha

t 
is

 t
he

 
nu

m
er

at
or

 a
nd

 d
en

om
in

at
or

 o
f t

he
 n

um
be

r m
ul

tip
lie

d 
by

 1 √
2
? 

 

(B
) 

W
ha

t i
s 
√

2

√
2
? 

(C
) 

Ba
se

d 
on

 y
ou

r 
an

sw
er

 t
o 

(B
), 

ha
s 

th
e 

va
lu

e 
of

 
1 √
2
 c

ha
ng

ed
 a

fte
r 

th
e 

m
ul

tip
lic

at
io

n?
 U

se
 a

 c
al

cu
la

to
r i

f y
ou

’re
 n

ot
 c

on
vi

nc
ed

. 
(D

) 
U

se
 th

e 
ab

ov
e 

ex
am

pl
e 

to
 ra

tio
na

liz
e 

th
e 

fo
llo

w
in

g 
de

no
m

in
at

or
s. 

i. 
3 √
3
 

ii.
 

4 √
2
 

iii
. 

√
2

√
3
 

iv
. 

𝜋 √
7
 

v.
 

3 √
4
 

vi
. 

5

2
√

2
 

vi
i. 

2
4

√
1

2
 

vi
ii.

 
√
3

√
1
0
 

9.
) 

An
sw

er
 T

ru
e 

or
 F

al
se

.  
(A

) 
A 
4

5
°
−
4

5
°
−

9
0

° 
tr

ia
ng

le
 c

an
 n

ev
er

 h
av

e 
th

re
e 

sid
e 

le
ng

th
s 

w
hi

ch
 a

re
 a

ll 
w

ho
le

 n
um

be
rs

. 
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(B
) 

Th
e 

sh
or

te
st

 s
id

e 
of

 a
 tr

ia
ng

le
 is

 a
lw

ay
s 

op
po

sit
e 

of
 th

e 
sh

or
te

st
 a

ng
le

. 
(C

) 
Th

e 
hy

po
te

nu
se

 is
 a

lw
ay

s 
th

e 
lo

ng
es

t s
id

e 
of

 a
 tr

ia
ng

le
. 

(D
) 

A 
tr

ia
ng

le
 c

an
 n

ev
er

 h
av

e 
m

or
e 

th
an

 o
ne

 9
0

° a
ng

le
. 

(E
) 

Th
er

e 
is

 a
n 

in
fin

ite
 a

m
ou

nt
 o

f P
yt

ha
go

re
an

 T
rip

le
s. 

10
.) 

In
 y

ou
r o

w
n 

w
or

ds
, d

es
cr

ib
e 

th
e 

sh
or

tc
ut

 to
 c

om
pl

et
in

g 
an

 is
os

ce
le

s 
rig

ht
 tr

ia
ng

le
. 

11
.) 

In
 y

ou
r o

w
n 

w
or

ds
, d

es
cr

ib
e 

th
e 

sh
or

tc
ut

 to
 c

om
pl

et
in

g 
a 

3
0

°
−

6
0

°
−

9
0

° t
ria

ng
le

. 
12

.) 
W

ill
 y

ou
 fo

rg
et

 th
es

e 
sp

ec
ia

l t
ria

ng
le

 ra
tio

s?
 

13
.) 

W
he

re
 w

ill
 y

ou
 lo

ok
 if

 y
ou

 fo
rg

et
 th

em
? 

14
.) 

Yo
u’

re
 s

ur
e 

yo
u 

w
on

’t 
fo

rg
et

 th
em

??
 

 §
2
 

 
Th

e 
Si

ne
, C

os
in

e,
 a

nd
 T

an
ge

nt
 fu

nc
tio

ns
 

W
e 

us
ed

 G
eo

m
et

ry
 in

 t
he

 p
re

vi
ou

s 
se

ct
io

n 
(a

nd
 w

e 
w

ill
 fr

eq
ue

nt
ly

 fa
ll 

ba
ck

 o
n 

it)
 a

nd
 it

 
ha

d 
so

m
e 

go
od

 u
se

s, 
bu

t i
n 

th
is 

se
ct

io
n 

w
e 

w
ill

 d
is

co
ve

r a
 n

ew
 s

et
 o

f t
oo

ls 
th

at
 w

ill
 a

llo
w

 
us

 to
 d

o 
ev

en
 m

or
e.

  

M
or

e 
im

po
rt

an
tly

, t
ho

ug
h,

 is
 th

at
 w

e’
ll 

be
 a

bl
e

to
 re

la
te

 a
ng

le
 m

ea
su

re
s 

an
d 

sid
e 

le
ng

th
s. 

Ce
rt

ai
nl

y,
 t

hi
s 

w
ill

 a
llo

w
 u

s 
to

 c
al

cu
la

te
 m

or
e 

th
an

 w
e 

co
ul

d 
pr

ev
io

us
ly

, b
ut

 w
e 

w
ill

 a
lso

 
fin

d 
a 

sh
re

d 
of

 tr
ut

h 
th

at
 w

e 
fe

lt 
w

as
 th

er
e 

bu
t c

ou
ld

n’
t q

ui
te

 a
sc

er
ta

in
. 

To
 b

eg
in

 w
ith

, w
e’

ll 
de

fin
e 

a 
fu

nc
tio

n 
th

at
 ta

ke
s 

an
 a

cu
te

 a
ng

le
 a

s 
its

 in
pu

t a
nd

 re
tu

rn
s 

a 
ra

tio
 o

f t
w

o 
sid

e 
le

ng
th

s. 
 

Th
e 

Si
ne

 fu
nc

tio
n 

 
Th

e 
Si

ne
 fu

nc
tio

n 
ac

ce
pt

s a
s a

n 
in

pu
t a

n 
ac

ut
e 

an
gl

e 
of

 a
 ri

gh
t t

ria
ng

le
, a

nd
 th

en
 re

tu
rn

s 
th

e 
ra

tio
 o

f t
he

 s
id

e 
op

po
sit

e 
to

 th
e 

an
gl

e 
to

 th
e 

hy
po

te
nu

se
. S

ym
bo

lic
al

ly
, 

si
n
𝛼

=
𝑎 𝑐

 . 

W
e 

co
ul

d 
al

so
 s

ta
te

 th
at

 

si
n
𝛽

=
𝑏 𝑐

 . 
 

N
ot

e 
th

at
 o

ur
 c

ur
re

nt
 d

ef
in

iti
on

 o
nl

y 
ac

ce
pt

s 
ac

ut
e 

an
gl

es
 o

f a
 ri

gh
t t

ria
ng

le
. 
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Ex
am

pl
e 

1a
 

W
rit

e 
th

e 
ra

tio
 o

f t
he

 s
in

e 
of

 a
ng

le
 𝛼

 a
nd

 𝛽
 g

iv
en

 F
ig

ur
e 

27
. 

 

 

Le
t’s

 s
ta

rt
 w

ith
 th

e 
sin

e 
of

 a
ng

le
 𝛼

, w
hi

ch
 is

 d
en

ot
ed

 a
s 

si
n
𝛼

. T
hi

s 
is

 ju
st

 a
 ra

tio
 –

 s
o 

al
l w

e 
ne

ed
 to

 d
o 

is 
cr

ea
te

 a
 fr

ac
tio

n.
 S

in
ce

 w
e’

ve
 d

ef
in

ed
 th

is 
fu

nc
tio

n 
as

 th
e 

sid
e 

op
po

si
te

 to
 

th
e 

hy
po

te
nu

se
, w

e 
ju

st
 n

ee
d 

to
 w

rit
e 

 si
n
𝛼

=
3 6
.7

 , 
 

Si
nc

e 
3

 is
 th

e 
sid

e 
op

po
sit

e 
an

d 
6

.7
 is

 th
e 

hy
po

te
nu

se
. I

t r
ea

lly
 is

 th
at

 s
im

pl
e!

 

Th
e 

sin
e 

of
 a

ng
le

 𝛽
 is

 h
an

dl
ed

 t
he

 s
am

e 
w

ay
, e

xc
ep

t 
no

tic
e 

th
at

 t
he

 s
id

e 
op

po
sit

e 
𝛽

 is
 

di
ffe

re
nt

 th
an

 th
e 

sid
e 

op
po

sit
e 

of
 𝛼

. I
n 

th
is 

ca
se

 w
e 

ha
ve

 

si
n
𝛽

=
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 b
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t t
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 c
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 b
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 r
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t b
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𝑏
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𝑐
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𝑏
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𝑐

2
 t

he
n 

yo
u 

ha
ve

 a
 r

ig
ht

 
tr

ia
ng

le
 –

 is
 a

lso
 tr
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=
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 t
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=
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, c
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 c
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ra
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w
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𝛼

=
5 1
3

 

an
d 

co
s
𝛼

=
1
2

1
3

 . 

Th
en

, w
ith

 re
sp

ec
t t

o 
𝛽

, w
e 

ha
ve

 

si
n
𝛽

=
1
2

1
3

an
d 

 

co
s
𝛽

=
5 1
3

 . 

Bu
t i

sn
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𝛽

=
1
2

1
3

=
co

s
𝛼
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 b
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 p
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 p
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𝐶
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w
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 c
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ia
ng

le
. S

in
ce

 o
ur

 h
yp

ot
en

us
e 

is
 1

, t
he

 
sh

or
t 

le
g 

(n
ot

 m
ar

ke
d)

 m
us

t m
ea

su
re

 1 2
. T

he
n,

 t
o 

fin
d 

th
e 

lo
ng

 le
g,

 w
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t b
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√
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. 
U

se
 (a

nd
 e

xp
an

d)
 th

e 
in

co
m

pl
et

e 
ta

bl
e 

be
lo

w
 a

s 
a 

m
od

el
. 

𝜶
 

𝐬𝐢
𝐧
𝜶

 
3

0
° 

1 2
 

4
5

° 
√
2 2

 

3.
) 

W
e 

ha
ve

 n
ot

 y
et

 d
ef

in
ed

 s
in

0
° 

an
d 

co
s

0
°, 

so
 l

et
’s 

do
 t

ha
t 

no
w

. 
Co

ns
id

er
 t

he
 

tr
ia

ng
le

 b
el

ow
, w

he
re

 𝛼
 is

 a
 v

er
y 

sm
al

l a
ng

le
. 

 

N
ot

e 
th

at
, i

n 
th

e 
ab

ov
e 

ca
se

, s
in
𝛼

 w
ill

 b
e 

re
la

tiv
el

y 
sm

al
l (

w
hi

ch
 y

ou
 s

ho
ul

d 
ve

rif
y)

. 

(A
) 

W
ha

t w
ill

 h
ap

pe
n 

to
 th

e 
le

ng
th

 o
f t

he
 s

id
e 

op
po

sit
e 

of
 𝛼

 a
s 

th
e 

an
gl

e 
of

 𝛼
 

de
cr

ea
se

s?
 

(B
) 

Fi
na

lly
, i

m
ag

in
e 

th
at

 𝛼
=

0
. W

ha
t 

w
ill

 t
he

 le
ng

th
 o

f t
he

 s
id

e 
op

po
si

te
 t

o 
𝛼

 
be

? 
(C

) 
G

iv
en

 y
ou

r a
ns

w
er

 fo
r (

B)
, w

ha
t m

us
t s

in
0

° b
e 

eq
ua

l t
o?

 
(D

) 
N

ow
 l

et
’s 

co
ns

id
er

 t
he

 C
os

in
e 

fu
nc

tio
n.

 A
lre

ad
y,

 t
he

 l
en

gt
h 

of
 t

he
 s

id
e 

ad
ja

ce
nt

 to
 𝛼

 a
nd

 th
e 

le
ng

th
 o

f t
he

 h
yp

ot
en

us
e 

ar
e 

ve
ry

 c
lo

se
. W

ha
t i

s 
co

s
𝛼

 
gi

ve
n 

th
e 

pi
ct

ur
e?

 
(E

) 
As

 𝛼
 g

et
s c

lo
se

 to
 z

er
o,

 w
ha

t w
ill

 h
ap

pe
n 

to
 th

e 
le

ng
th

 o
f t

he
 h

yp
ot

en
us

e 
in

 
re

la
tio

n 
to

 th
e 

le
ng

th
 o

f t
he

 a
dj

ac
en

t s
id

e?
 (H

in
t: 

 T
ry

 d
ra

w
in

g 
sm

al
le

r a
nd

 
sm

al
le

r a
ng

le
s 

fo
r 𝛼

) 
(F

) 
G

iv
en

 y
ou

r a
ns

w
er

 fo
r (

E)
, w

ha
t m

us
t c

o
s

0
° b

e 
eq

ua
l t

o?
 

(G
) 

Ve
rif

y 
yo

ur
 re

su
lts

 fo
r (

C)
 a

nd
 (F

) w
ith

 a
 c

al
cu

la
to

r. 
4.

) 
N

ow
 le

t’s
 d

ef
in

e 
th

e 
re

su
lts

 o
f s

in
9

0
° a

nd
 c

o
s

9
0

°. 
(A

) 
W

e 
sh

ou
ld

 t
ry

 t
o 

us
e 

a 
sim

ila
r 

ap
pr

oa
ch

 a
s 

th
e 

pr
ev

io
us

 p
ro

bl
em

. D
ra

w
 a

 
rig

ht
 tr

ia
ng

le
 w

he
re

 𝛼
 is

 c
lo

se
 to

 9
0

°, 
bu

t n
ot

 q
ui

te
 th

at
 la

rg
e.

 
(B

) 
Ba

se
d 

on
 y

ou
r p

ic
tu

re
, w

ha
t w

ill
 s

in
9

0
° a

nd
 c

o
s

9
0

° b
e?

 
(C

) 
Ve

rif
y 

yo
ur

 re
su

lts
 w

ith
 a

 c
al

cu
la

to
r. 

5.
) 

Cr
ea

te
 a

 ta
bl

e 
of

 v
al

ue
s 

fo
r a

ll 
th

re
e 

Tr
ig

 fu
nc

tio
ns

 fr
om

 0
° t

o 
9

0
°. 

In
cr

em
en

t e
ac

h 
ro

w
 b

y 
5

° 
(s

o 
yo

ur
 f

irs
t 

nu
m

be
r 

is 
0

°, 
th

en
 5

°, 
th

en
1

0
°…

). 
Yo

u 
sh

ou
ld

 u
se

 a
 

ca
lc

ul
at

or
 fo

r t
hi

s 
pr

ob
le

m
. 

 

 
 

§
2

 T
he

 S
in

e,
 C

os
in

e,
 a

nd
 T

an
ge
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 fu
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6.
) 

Co
m

pl
et

e 
th

e 
fo

llo
w

in
g 

rig
ht

 tr
ia

ng
le

s. 

(A
) 

(B
) 

 

(C
) 

 

(D
) 

 

(E
) 

(F
) 

 
7.

) 
Th

e 
pr

ev
io

us
 c

on
ce

pt
s 

ca
n 

al
so

 b
e 

ap
pl

ie
d 

to
 q

ua
si-

re
al

 s
ce

na
rio

s. 
(A

) 
Be

nn
y 

le
an

s 
a 

la
dd

er
 a

ga
in

st
 a

 2
4

 fo
ot

 w
al

l, 
so

 t
ha

t 
th

e 
to

p 
of

 t
he

 la
dd

er
 

to
uc

he
s 

th
e 

to
p 

of
 t

he
 w

al
l p

er
fe

ct
ly

. T
he

 a
ng

le
 t

ha
t 

is 
cr

ea
te

d 
w

ith
 t

he
 

gr
ou

nd
 a

nd
 th

e 
la

dd
er

 is
 7

0
°. 

D
et

er
m

in
e 

th
e 

le
ng

th
 o

f t
he

 la
dd

er
. 

(B
) 

Bu
ild

in
g 

A 
is

 s
ho

rt
er

 th
an

 B
ui

ld
in

g 
B.

 T
o 

de
te

rm
in

e 
ho

w
 m

uc
h 

sh
or

te
r, 

th
e 

m
ay

or
 la

ys
 a

 ta
pe

 m
ea

su
re

 fr
om

 B
ui

ld
in

g 
A 

to
 B

ui
ld

in
g 

B 
an

d 
se

es
 th

at
 th

e 
sla

nt
 h

ei
gh

t 
is 
4

5
 m

. T
he

n 
he

 a
lso

 fi
gu

re
s 

ou
t 

th
at

 t
he

 a
ng

le
 b

et
w

ee
n 

th
e 

ta
pe

 m
ea

su
re

 a
nd

 B
ui

ld
in

g 
B 

is 
6
2

°. 
H

ow
 m

uc
h 

sh
or

te
r 

is 
Bu

ild
in

g 
A 

th
an

 
Bu

ild
in

g 
B?

 
(C

) 
A 

w
at

er
 sl

id
e 

is
 h

ou
se

d 
in

sid
e 

a 
to

w
er

 th
at

 is
 5

0
 ft

 ta
ll.

 T
he

 w
at

er
 sl

id
e 

tr
av

el
s 

in
 a

 s
tr

ai
gh

t l
in

e 
do

w
n 

to
w

ar
d 

th
e 

gr
ou

nd
, w

he
re

 it
 h

its
 th

e 
gr

ou
nd

 a
t a

 2
4

° 
an

gl
e.

 H
ow

 m
uc

h 
sp

ac
e 

is
 n

ee
de

d 
on

 th
e 

gr
ou

nd
 fo

r t
hi

s 
sli

de
? 

(D
) 

A 
tr

ee
’s 

sh
ad

ow
 is

 1
0

 ft
 lo

ng
. T

he
 a

ng
le

 t
ha

t 
th

e 
su

n 
cr

ea
te

s 
w

ith
 t

he
 fl

at
 

gr
ou

nd
 is

 8
0

°. 
D

et
er

m
in

e 
th

e 
he

ig
ht

 o
f t

he
 tr

ee
. 

8.
) 

Cr
ea

te
 y

ou
r o

w
n 

qu
as

i-r
ea

l s
itu

at
io

n,
 s

im
ila

r t
o 

on
e 

of
 th

e 
pr

ev
io

us
 p

ro
bl

em
s, 

th
at

 
re

qu
ire

s 
Tr

ig
on

om
et

ry
 to

 s
ol

ve
. 

9.
) 

Lo
ok

 a
t t

he
 ta

bl
e 

of
 v

al
ue

s 
yo

u 
cr

ea
te

d 
fo

r t
he

 S
in

e 
fu

nc
tio

n.
 

(A
) 

W
ha

t i
s 

th
e 

m
ax

im
um

 v
al

ue
 o

f s
in
𝛼

? 



U
ni

t f
ou

r –
 1
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(B
) 

W
ha

t i
s 

th
e 

m
in

im
um

 v
al

ue
 o

f s
in
𝛼

? 
(C

) 
Ar

e 
th

os
e 

m
ax

im
um

 a
nd

 m
in

im
um

 v
al

ue
s 

tr
ue

 f
or

 a
ny

 v
al

ue
 o

f 
𝛼

? 
Tr

y 
si

n
5

0
0

° o
r s

in
( −

1
0

0
°)

 to
 v

er
ify

. 
(D

) 
D

es
cr

ib
e 

an
y 

pa
tt

er
ns

 y
ou

 s
ee

 w
ith

 th
e 

Si
ne

 fu
nc

tio
n.

 
10

.) 
Lo

ok
 a

t t
he

 ta
bl

e 
of

 v
al

ue
s 

yo
u 

cr
ea

te
d 

fo
r t

he
 C

os
in

e 
fu

nc
tio

n.
 

(A
) 

W
ha

t i
s 

th
e 

m
ax

im
um

 v
al

ue
 o

f c
o

s
𝛼

? 
(B

) 
W

ha
t i

s 
th

e 
m

in
im

um
 v

al
ue

 o
f c

o
s
𝛼

? 
(C

) 
Ar

e 
th

os
e

m
ax

im
um

 a
nd

 m
in

im
um

 v
al

ue
s 

tr
ue

 fo
r a

ny
 v

al
ue

 o
f 𝛼

? 
(D

) 
D

es
cr

ib
e 

an
y 

pa
tt

er
ns

 y
ou

 s
ee

 w
ith

 th
e 

Co
sin

e 
fu

nc
tio

n.
 

11
.) 

Lo
ok

 a
t t

he
 ta

bl
e 

of
 v

al
ue

s 
yo

u 
cr

ea
te

d 
fo

r t
he

 T
an

ge
nt

 fu
nc

tio
n.

 
(A

) 
W

ha
t i

s 
th

e 
m

ax
im

um
 v

al
ue

 o
f t

an
𝛼

? 
(B

) 
W

ha
t i

s 
th

e 
m

in
im

um
 v

al
ue

 o
f t

an
𝛼

? 
(C

) 
Ar

e 
th

os
e

m
ax

im
um

 a
nd

 m
in

im
um

 v
al

ue
s 

tr
ue

 fo
r a

ny
 v

al
ue

 o
f 𝛼

? 
(D

) 
D

es
cr

ib
e 

an
y 

pa
tt

er
ns

 y
ou

 s
ee

 w
ith

 th
e 

Ta
ng

en
t f

un
ct

io
n.

 
12

.) 
Im

ag
in

e 
fo

r a
 m

om
en

t t
ha

t y
ou

 m
ea

su
re

 a
 tr

ia
ng

le
 in

 y
ar

ds
, a

nd
 y

ou
 fi

nd
 th

at
 th

e 
tw

o 
le

gs
 m

ea
su

re
 3

an
d 
4

 y
ar

ds
, w

hi
le

 th
e 

hy
po

te
nu

se
 m

ea
su

re
s 

5
 y

ar
ds

. Y
ou

 s
en

d 
th

is 
in

fo
rm

at
io

n 
to

 y
ou

r f
rie

nd
 w

ho
 li

ve
s 

in
 a

 E
ur

op
ea

n 
co

un
tr

y 
th

at
 n

or
m

al
ly

 u
se

s 
m

et
er

s 
in

st
ea

d.
 

(A
) 

Ca
lc

ul
at

e 
si

n
𝛼

 u
sin

g 
th

e 
in

iti
al

 c
or

re
ct

 m
ea

su
re

m
en

t t
ha

t u
se

d 
ya

rd
s. 

(B
) 

N
ow

 c
on

ve
rt

 y
ar

ds
 in

to
 m

et
er

s 
(ro

un
d 

to
 th

e 
ne

ar
es

t h
un

dr
ed

th
). 

Ca
lc

ul
at

e 
si

n
𝛼

 in
 m

et
er

s. 
(C

) 
As

su
m

e 
th

at
 w

he
n 

yo
u 

se
nt

 t
hi

s 
tr

ia
ng

le
 t

o 
yo

ur
 fr

ie
nd

, y
ou

 d
id

 n
ot

 la
be

l 
yo

ur
 m

ea
su

re
m

en
ts

. S
o 

yo
ur

 fr
ie

nd
 a

ss
um

es
 y

ou
 m

ea
n 

3
 m

et
er

s, 
4

 m
et

er
s, 

an
d 

so
 o

n.
 C

al
cu

la
te

 s
in
𝛼

 w
ith

 th
is 

in
co

rr
ec

t i
nf

or
m

at
io

n.
 

(D
) 

W
as

 y
ou

r 
an

sw
er

 a
ny

 d
iff

er
en

t 
in

 (
A)

, (
B)

, o
r 

(C
)?

 W
ha

t 
do

es
 t

ha
t 

te
ll 

yo
u 

ab
ou

t S
in

e 
an

d 
Co

sin
e 

ra
tio

s 
(v

iz
., 

do
 u

ni
ts

 m
at

te
r)?

 
13

.) 
O

ne
 p

op
ul

ar
 m

ne
m

on
ic

 d
ev

ic
e 

fo
r 

re
m

em
be

rin
g 

th
e 

di
ffe

re
nt

 T
rig

 r
at

io
s 

is
 S

O
H

 
CA

H
 T

O
A.

 E
xp

la
in

 w
ha

t t
hi

s 
m

ea
ns

 a
nd

 h
ow

 it
 h

el
ps

 y
ou

 to
 re

m
em

be
r h

ow
 to

 s
et

 
up

 y
ou

r r
at

io
s. 

(If
 y

ou
 d

on
’t 

kn
ow

 it
, l

oo
k 

it 
up

) 
14

.) 
Le

t u
s 

no
w

 d
er

iv
e 

th
e 

Ta
ng

en
t f

un
ct

io
n.

 T
o 

ac
co

m
pl

ish
 th

is,
 w

e 
on

ly
 n

ee
d 

th
e 

Si
ne

 
an

d 
Co

sin
e 

fu
nc

tio
n.

 
(A

) 
W

he
n 

de
riv

in
g 

th
in

gs
, i

t i
s 

of
te

n 
us

ef
ul

 to
 r

ew
rit

e 
th

em
 in

 th
ei

r m
os

t b
as

ic
 

te
rm

s. 
Be

fo
re

 w
e 

ca
n 

do
 th

at
, h

ow
ev

er
, l

et
 u

s 
dr

aw
 a

 ri
gh

t t
ria

ng
le

. C
ho

os
e 

an
y 

no
n-

rig
ht

 a
ng

le
 a

nd
 c

al
l i

t 
𝛼

. T
he

n 
la

be
l t

he
 s

id
es

 (a
cc

or
di

ng
 t

o 
yo

ur
 

ch
oi

ce
 o

f 𝛼
) a

s 
“o

pp
os

ite
”, 

“a
dj

ac
en

t”
, a

nd
 “h

yp
ot

en
us

e”
.

(B
) 

U
sin

g 
yo

ur
 p

ic
tu

re
, w

rit
e 

ou
t t

he
 S

in
e 

an
d 

Co
sin

e 
ra

tio
s. 

(C
) 

Is
 th

er
e 

an
y 

w
ay

 w
e 

ca
n 

ta
ke

 o
ur

 S
in

e 
an

d 
Co

sin
e 

ra
tio

 a
nd

 tu
rn

 th
em

 in
to

 
ou

r 
Ta

ng
en

t 
ra

tio
? 

Re
ca

ll 
th

at
 T

an
ge

nt
 is

 o
p
p
o
si
te

a
d
ja
c
e
n
t. T

ry
 a

dd
in

g,
 s

ub
tr

ac
tin

g,
 

m
ul

tip
ly

in
g,

 o
r d

iv
id

in
g 

th
em

. 

 
 

§
2

 T
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 S
in

e,
 C

os
in

e,
 a
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(D
) 

W
hy

 is
 it

 b
et

te
r t

o 
de

riv
e 

th
e 

ta
ng

en
t f

un
ct

io
n 

th
an

 to
 d

ef
in

e 
it?

 P
ut

 a
no

th
er

 
w

ay
, w

ha
t i

ss
ue

s 
w

ou
ld

 y
ou

 ru
n 

in
to

 if
 y

ou
 ju

st
 d

ef
in

ed
 e

ve
ry

th
in

g 
in

 m
at

h?
 

 §
3
 

 
Re

la
tio

ns
hi

ps
 b

et
w

ee
n 

th
e 

Tr
ig

 fu
nc

tio
ns

 

In
 o

ur
 f

in
al

 s
ec

tio
n,

 w
e’

ll 
lo

ok
 a

t 
ho

w
 t

he
 t

hr
ee

 m
ai

n 
Tr

ig
 f

un
ct

io
ns

 a
re

 r
el

at
ed

 t
o 

on
e 

an
ot

he
r. 

W
e 

al
re

ad
y 

kn
ow

 a
 f

ew
 r

el
at

io
ns

hi
ps

, 
vi

z. 
th

at
 t

he
 C

os
in

e 
fu

nc
tio

n 
is 

th
e 

co
m

pl
em

en
t t

o 
th

e 
si

ne
 fu

nc
tio

n.
 S

o 
it 

is
 fa

ir 
to

 b
el

ie
ve

 th
at

 th
er

e 
ar

e 
ot

he
r r

el
at

io
ns

hi
ps

 
th

at
 e

xi
st

, a
nd

 in
 th

is 
se

ct
io

n,
 w

e 
w

ill
 te

as
e 

th
em

 o
ut

. W
e 

w
ill

 s
pe

nd
 o

ur
 ti

m
e 

de
riv

in
g 

an
d 

fo
rm

al
iz

in
g 

m
an

y 
of

 th
e 

ba
sic

 a
nd

 fu
nd

am
en

ta
l i

de
nt

it
ie

s 
in

 th
is 

se
ct

io
n.

 A
n 

id
en

tit
y 

is
 a

 
di

ffe
re

nt
 w

ay
 to

 w
rit

e 
an

 e
qu

iv
al

en
t s

ta
te

m
en

t. 
Fo

r e
xa

m
pl

e,
 2

+
2

=
4

 is
 a

n 
id

en
tit

y;
 2

+
2

 
is 

si
m

pl
y 

a 
di

ffe
re

nt
 n

am
e 

fo
r 4

.  

Be
fo

re
 w

e 
em

ba
rk

 o
n 

le
ar

ni
ng

 s
om

e 
id

en
tit

ie
s, 

le
t u

s 
fir

st
 lo

ok
 a

t a
 m

or
e 

ba
sic

 q
ue

st
io

n:
  

D
oe

s 
kn

ow
in

g 
on

e 
Tr

ig
 r

at
io

 le
ad

 u
s 

to
 f

in
d 

an
y 

of
 t

he
 o

th
er

s?
 P

ut
 a

no
th

er
 w

ay
, i

f 
w

e 
kn

ow
 o

ne
 T

rig
 ra

tio
, c

an
 w

e 
fin

d 
al

l o
f t

he
 o

th
er

? 

Ex
am

pl
e 

1a
 

If 
si

n
𝛼

=
3 5
, w

rit
e 

th
e 

ot
he

r s
ix

 T
rig

 ra
tio

s. 

Le
t 

us
 f

irs
t 

dr
aw

 a
 p

ic
tu

re
. 

Be
ca

us
e 

th
e 

Si
ne

 r
at

io
 i

s 
th

e 
sid

e 
op

po
si

te
 t

o 
𝛼

 t
o 

th
e 

hy
po

te
nu

se
, i

t m
ak

es
 s

en
se

 to
 d

ra
w

 F
ig

ur
e 

42
. 

 

 

Th
is 

dr
aw

in
g 

m
ak

es
 o

ur
 li

fe
 m

uc
h 

ea
sie

r. 
N

ow
 w

ha
t w

e’
ll 

do
 is

 d
et

er
m

in
e 

th
e 

ot
he

r r
at

io
s. 

St
ar

tin
g 

w
ith

 C
os

in
e,

 w
e 

w
ou

ld
 h

av
e co

s
𝛼

=
ad

ja
ce

n
t

5
. 

Fi
gu

re
 4

2 

As
 b

ef
or

e,
 th

is 
isn

’t 
th

e 
on

ly
 tr

ia
ng

le
 th

at
 y

ou
 c

ou
ld

 d
ra

w
.
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Bu
t w

ha
t i

s t
he

 le
ng

th
 o

f t
he

 a
dj

ac
en

t s
id

e?
 T

hi
s c

an
 b

e 
ea

sil
y 

fig
ur

ed
 o

ut
 w

ith
 P

yt
ha

go
ra

s’ 
Th

eo
re

m
, a

lth
ou

gh
, i

n 
th

is 
ca

se
, w

e 
re

co
gn

iz
e 

th
at

 w
e 

ha
ve

 a
 P

yt
ha

go
re

an
 T

rip
le

, a
nd

 th
us

 
th

e 
ad

ja
ce

nt
 s

id
e 

is
 4

. W
ith

 th
is 

in
 m

in
d,

 th
e 

re
st

 o
f t

he
 T

rig
 ra

tio
s 

ar
e 

el
em

en
ta

ry
. T

he
y 

ar
e 

co
s
𝛼

=
4 5

,
ta

n
𝛼

=
3 4

,
cs

c
𝛼

=
5 3

,
se

c
𝛼

=
5 4

,
co

t
𝛼

=
4 3

. 

Ex
am

pl
e 

1b
 

If 
ta

n
𝛽

=
5 7
, w

rit
e 

th
e 

ot
he

r s
ix

 T
rig

 ra
tio

s. 

Yo
u 

sh
ou

ld
, a

ga
in

, s
ta

rt
 w

ith
 a

 p
ic

tu
re

.i  W
e 

dr
aw

 th
e 

tr
ia

ng
le

 s
ho

w
n 

in
 F

ig
ur

e 
43

. 

 

 

Be
fo

re
 w

e 
w

rit
e 

ou
t a

ny
 o

f o
ur

 ra
tio

s, 
ho

w
 a

bo
ut

 w
e 

fin
d 

th
e 

le
ng

th
 o

f t
he

 m
iss

in
g 

sid
e,

 
w

hi
ch

 i
n 

th
e 

pr
es

en
t 

ca
se

 i
s 

th
e 

hy
po

te
nu

se
. 

Si
nc

e 
w

e 
do

 n
ot

 r
ec

og
ni

ze
 t

hi
s 

as
 a

 
Py

th
ag

or
ea

n 
Tr

ip
le

, w
e 

go
 a

he
ad

 a
nd

 u
se

 P
yt

ha
go

ra
s’ 

Th
eo

re
m

. W
e 

fin
d 

th
at

 

5
2

+
7

2
=
𝑐

2
 

𝑐
=
√

7
4

.ii
 

W
ith

 th
is 

va
lu

e,
 w

e 
ca

n 
no

w
 w

rit
e 

al
l s

ix
 ra

tio
s: 

si
n
𝛼

=
5

√
7
4

,
co

s
𝛼

=
7

√
7
4

,
ta

n
𝛼

=
5 7

,
cs

c
𝛼

=
√

7
4

5
,

se
c
𝛼

=
√

7
4

7
,

co
t𝛼

=
7 5

. 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
i  S

en
si

ng
 a

 p
at

te
rn

 y
et

? 
ii  Y

ou
 s

ho
ul

d 
al

w
ay

s 
le

av
e 

th
is 

nu
m

be
r i

n 
ex

ac
t f

or
m

. S
im

pl
ify

 it
 if

 y
ou

 c
an

.  

Fi
gu

re
 4

3 
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N
ot

e 
th

at
 it

 is
n’

t 
ne

ce
ss

ar
y 

to
 r

at
io

na
liz

e 
th

e 
de

no
m

in
at

or
s, 

al
th

ou
gh

 it
 m

ig
ht

 b
e 

go
od

 
pr

ac
tic

e 
fo

r 
yo

u 
to

 d
o 

so
. A

lso
 n

ot
e 

th
at

 s
om

e 
te

xt
bo

ok
s 

an
d 

st
an

da
rd

iz
ed

 t
es

ts
 w

ill
 

re
qu

ire
 y

ou
 to

 d
o 

th
is,

 s
o 

m
ak

e 
su

re
 y

ou
 k

no
w

 h
ow

 to
 d

o 
th

is.
 

Ex
am

pl
e 

1c
 

G
iv

en
th

at
 s

in
𝛼

=
𝑎

, f
in

d 
al

l s
ix

 T
rig

 ra
tio

s. 

Th
is

 s
ee

m
s 

m
or

e 
di

ffi
cu

lt 
th

an
 t

he
 p

re
vi

ou
s 

pr
ob

le
m

s. 
D

o 
no

t 
le

t 
fir

st
 a

pp
ea

ra
nc

es
 

in
tim

id
at

e 
yo

u 
– 

yo
u 

ju
st

 n
ee

d 
to

 d
ra

w
 a

 p
ic

tu
re

. T
he

 o
nl

y 
iss

ue
 w

ith
 o

ur
 p

ic
tu

re
 is

 t
ha

t 
w

e 
on

ly
 s

ee
m

 to
 h

av
e 

th
e 

le
ng

th
 o

f o
ne

 s
id

e,
 𝑎

. B
ut

 re
ca

ll 
th

at
 𝑎

=
𝑎 1

, s
o 

w
e 

ca
n 

dr
aw

 o
ur

 

pi
ct

ur
e 

as
 s

ee
n 

in
 F

ig
ur

e 
44

. 

 

 

So
 w

ha
t’s

 t
he

 l
en

gt
h 

of
 t

he
ad

ja
ce

nt
 s

id
e?

 W
e 

ca
n 

fig
ur

e 
th

is
 o

ut
 u

si
ng

 P
yt

ha
go

ra
s’ 

Th
eo

re
m

, w
hi

ch
, u

ns
ur

pr
isi

ng
ly

, i
s 

ex
ac

tly
 w

ha
t w

e 
di

d 
in

 th
e 

pr
ev

io
us

 E
xa

m
pl

es
. W

e 
le

t 𝑏
 

be
 th

e 
le

ng
th

 o
f t

he
 a

dj
ac

en
t s

id
e,

 a
nd

 s
et

 u
p 

ou
r e

qu
at

io
n 

lik
e 

so
: 

𝑎
2

+
𝑏

2
=

1
2

. 

W
e 

w
ill

 le
t y

ou
 fi

ni
sh

 th
is 

Ex
am

pl
e 

in
 th

e 
Ex

er
ci

se
s. 

W
e 

ha
ve

 s
ee

n 
ho

w
 w

e 
ca

n 
re

la
te

 o
ne

 T
rig

 r
at

io
 t

o 
th

e 
ot

he
rs

. W
e 

w
ill

 n
ex

t 
re

la
te

 t
he

 
fu

nc
tio

ns
 th

em
se

lv
es

. 

A
go

od
 s

ta
rt

in
g 

po
in

t i
s 

to
 b

eg
in

 w
ith

 w
ha

t w
e 

kn
ow

, a
nd

 b
ui

ld
 fr

om
 th

er
e.

 W
e 

kn
ow

 th
at

 

(1
) 

co
s
𝛼

=
si

n
𝛽

 if
f 
𝛼

+
𝛽

=
9

0
°.

 

Th
is 

is
 a

 fi
ne

 re
la

tio
ns

hi
p,

 b
ut

 le
t’s

 m
ak

e 
th

is
 m

or
e 

us
ef

ul
. O

ne
 is

su
e 

is
 th

at
 th

er
e 

ar
e 

tw
o 

va
ria

bl
es

, s
o 

le
t’s

 tr
y 

to
 s

im
pl

ify
 th

at
 s

ta
te

m
en

t. 

  

Fi
gu

re
 4

4 



U
ni

t f
ou

r –
 1

16
 

Ex
am

pl
e 

2a
 

Re
w

rit
e 

(1
) i

n 
te

rm
s 

of
 𝛼

.iii
 

W
e 

ar
e 

gi
ve

n 
th

at
 c

o
s
𝛼

=
si

n
𝛽

 if
f 
𝛼

+
𝛽

=
9

0
°. 

W
e 

ca
n 

th
us

 m
ak

e 
a 

su
bs

tit
ut

io
n.

 S
in

ce
 

𝛼
+
𝛽

=
9

0
° 

th
en

w
e 

kn
ow

 th
at

 

𝛽
=

9
0

°
−
𝛼

 

an
d 

he
nc

e 

co
s
𝛼

=
si

n
( 9

0
°
−
𝛼
) .

Ex
am

pl
e 

2b
 

G
iv

en
co

s
2

0
°, 

w
ha

t i
s 

th
e 

eq
ui

va
le

nt
 c

of
un

ct
io

n?
 

To
 a

ns
w

er
 t

hi
s, 

w
e 

ne
ed

 o
nl

y 
us

e 
th

e 
pr

ev
io

us
 r

es
ul

t. 
In

 t
he

 p
re

se
nt

 c
as

e,
 𝛼

=
2

0
° 

an
d 

he
nc

e 

co
s
2

0
°

=
si

n
( 9

0
°
−
2

0
°)

=
si

n
7

0
°.

 

Th
e 

an
sw

er
 w

e’
re

 l
oo

ki
ng

 f
or

 i
s 

si
n

7
0

°. 
A 

ca
lc

ul
at

or
 c

an
 q

ui
ck

ly
 v

er
ify

 t
ha

t 
in

de
ed

, 
co

s
2

0
°

=
si

n
7

0
°.

 

D
o 

re
co

gn
iz

e 
th

at
 th

e 
co

fu
nc

tio
n 

of
 C

os
in

e 
is

 S
in

e,
 a

nd
 v

ic
e 

ve
rs

a.
 W

hi
ch

 T
rig

 fu
nc

tio
n 

is
 

th
e 

co
fu

nc
tio

n 
of

 T
an

ge
nt

? 
O

r h
ow

 a
bo

ut
 C

os
ec

an
t?

 Is
 th

er
e 

an
 e

as
y 

w
ay

 to
 te

ll?
 

Ex
am

pl
e 

2c
 

W
rit

e 
al

l o
f t

he
 c

of
un

ct
io

ns
 id

en
ti

ti
es

. 

W
e 

w
ill

 n
ot

 w
rit

e 
al

l o
f t

he
m

, b
ut

 in
st

ea
d,

 w
ill

 w
rit

e 
on

e 
of

 th
em

 a
nd

 le
av

e 
th

e 
re

st
 to

 th
e 

re
ad

er
. 

si
n
𝛼

=
co

s(
9

0
°
−
𝛼
) .

 

O
th

er
 c

of
un

ct
io

n 
id

en
tit

ie
s 

ex
ist

, a
nd

 y
ou

 w
ill

 h
av

e 
to

 w
rit

e 
th

em
 o

ut
 in

 y
ou

r e
xe

rc
is

es
. 

Th
e 

co
fu

nc
tio

n 
id

en
tit

ie
s 

ca
n 

be
 u

se
fu

l, 
bu

t 
m

os
tly

 t
he

y 
ju

st
 h

ig
hl

ig
ht

 t
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
th

e 
Si

ne
 a

nd
 C

os
in

e 
fu

nc
tio

n 
(a

nd
 th

e 
ot

he
r c

o-
Tr

ig
 fu

nc
tio

ns
). 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
iii
 In

 o
th

er
 w

or
ds

, t
he

re
 s

ho
ul

d 
on

ly
 b

e 
on

e 
va

ria
bl

e,
 𝛼

. 
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el
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Le
t u

s 
no

w
 e

xp
lo

re
 w

ha
t h

ap
pe

ns
 w

he
n 

w
e 

sq
ua

re
 th

e 
Si

ne
 o

r 
Co

sin
e 

fu
nc

tio
ns

. F
irs

t o
f 

al
l, 

if 
w

e 
w

rit
e 

si
n
𝛼

2
 th

er
e 

co
ul

d 
be

 a
 b

it 
of

 c
on

fu
si

on
.iv

 S
o,

 if
 w

e 
m

ea
n 
( s

in
𝛼
)(

si
n
𝛼
) , 

w
e 

w
ill

 w
rit

e 

si
n

2
𝛼

. 

If 
w

e 
m

ea
n 

si
n
( 𝛼

2
) , 

w
he

re
 t

he
 a

ng
le

 𝛼
 is

 s
qu

ar
ed

 b
ut

 n
ot

 t
he

 fu
nc

tio
n,

 w
e’

ll 
w

rit
e 

it 
as

 
si

n
( 𝑎

2
) . 

Ex
am

pl
e 

3 

Ev
al

ua
te

 s
in

2
𝛼

 g
iv

en
 F

ig
ur

e 
45

. 

 

 

Re
ca

ll 
th

at
 s

in
2
𝛼

=
( s

in
𝛼
)(

si
n
𝛼
) ,

 a
nd

 s
in

ce
 s

in
𝛼

=
3 5
, w

e 
ha

ve
, b

y 
su

bs
tit

ut
io

n,
 

(3 5
)
(3 5
) 

9 2
5

. 

Yo
u’

ll 
w

or
k 

to
 e

xp
lo

re
 s

qu
ar

ed
 T

rig
 fu

nc
tio

ns
 in

 th
e 

ex
er

ci
se

s.
 

N
ow

 le
t’s

 s
ee

 w
ha

t h
ap

pe
ns

 w
he

n 
w

e 
ad

d 
tw

o 
sq

ua
re

d 
fu

nc
tio

ns
. 

Le
t’s

 tr
y 

si
n

2
4

5
°

+
co

s2
4

5
°. 

Si
nc

e 
si

n
4

5
°

=
√

2 2
, w

e 
ca

n 
co

nc
lu

de
 th

at
  

si
n

2
4

5
°

=
2 4

=
1 2

. 

Th
is 

is
 a

ls
o 

tr
ue

 o
f c

o
s2
4

5
°, 

sin
ce

 c
o

s
4

5
°

=
√

2 2
. T

hu
s 

w
e 

ha
ve

 

si
n

2
4

5
°

+
co

s2
4

5
°

=
1 2

+
1 2

=
1

. 

Th
is 

is
 q

ui
te

 n
ic

e.
 W

ill
 th

is 
al

w
ay

s 
be

 tr
ue

? 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
iv
 A

re
 w

e 
sq

ua
rin

g 
th

e 
an

gl
e 
𝛼

 o
r s

qu
ar

in
g 

th
e 

fu
nc

tio
n 

si
n
𝛼

? 

Fi
gu

re
 4
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Ex
am

pl
e 

4 

Ev
al

ua
te

 s
in

2
6

0
°

+
co

s2
6

0
°.

 

Fr
om

 th
e 

pr
ev

io
us

 s
ec

tio
n,

 w
e 

ha
ve

 m
em

or
iz

ed
 t

ha
t 

si
n

6
0

°
=

√
3 2
.v  T

hu
s 

si
n

2
6

0
°

=
3 4
. W

e 

al
so

 h
av

e 
m

em
or

iz
ed

 c
o

s
6

0
°

=
1 2
, a

nd
 th

us
 c

o
s2

6
0

°
=

1 4
. W

e 
th

us
ly

 c
on

cl
ud

e 
th

at
 

si
n

2
6

0
°

+
co

s2
6

0
°

=
3 4

+
1 4

=
1

. 

Bu
t 

th
at

’s 
st

ra
ng

e…
 W

hy
 h

av
e 

w
e 

go
tt

en
 t

he
 s

am
e 

an
sw

er
? 

An
d 

w
hy

 is
 t

ha
t 

an
sw

er
 s

o 
pl

ea
sa

nt
? 

H
av

e 
w

e 
st

um
bl

ed
 u

po
n 

so
m

e 
re

m
ar

ka
bl

e 
tr

ut
h?

 

Py
th

ag
or

ea
n 

id
en

tit
y 

 Fo
r a

ny
 a

ng
le

 𝛼
, 

si
n

2
𝛼

+
co

s2
𝛼

=
1

. 
W

e’
ll 

re
vi

sit
 th

is 
id

en
tit

y 
in

 g
ra

ph
ic

al
 fo

rm
at

, b
ut

 th
at

 w
ill

 b
e 

af
te

r w
e 

re
ve

al
 th

e 
U

ni
t C

irc
le

. 
It 

is 
th

er
e 

th
at

 w
e 

w
ill

 p
ro

ve
 th

is 
id

en
tit

y,
 a

s i
t i

s v
er

y 
ea

sy
 to

 d
o 

w
he

n 
w

e 
vi

ew
 it

 g
ra

ph
ic

al
ly

. 

It 
w

ou
ld

 b
e 

sa
fe

 t
o 

as
k 

if 
th

is 
is 

th
e 

on
ly

 s
uc

h 
re

la
tio

ns
hi

p 
be

tw
ee

n 
co

fu
nc

tio
ns

. F
or

 
ex

am
pl

e,
 is

 ta
n

2
𝛼

+
co

t2
𝛼

 a
lso

 e
qu

al
 to

 o
ne

? 
Yo

u 
w

ill
 e

xp
lo

re
 th

at
 in

 th
e 

ex
er

ci
se

s. 

 In
 §
2

, w
e 

br
ie

fly
 i

nt
ro

du
ce

d 
th

e 
Re

ci
pr

oc
al

 T
rig

 f
un

ct
io

ns
, s

uc
h 

as
 S

ec
an

t. 
Th

es
e 

ar
e 

de
fin

ed
 a

s 
th

e 
re

ci
pr

oc
al

s 
of

 th
ei

r r
es

pe
ct

iv
e 

Tr
ig

 fu
nc

tio
n.

 In
 c

as
e,

 fo
r e

xa
m

pl
e,

 w
e 

w
an

t 
to

 f
in

d 
th

e 
ra

tio
 o

f 
th

e 
hy

po
te

nu
se

 t
o 

th
e 

op
po

si
te

, w
e 

w
ou

ld
 t

he
n 

us
e 

th
e 

Co
se

ca
nt

 
fu

nc
tio

n.
 A

nd
 s

in
ce

 

cs
c
𝛼

=
h

yp
o

te
n

u
se

o
p

p
o

si
te

 

w
hi

le
 

si
n
𝛼

=
o

p
p

o
si

te

h
yp

o
te

n
u

se
, 

w
e 

re
co

gn
iz

e 
th

at
 th

es
e 

ar
e 

re
ci

pr
oc

al
s 

(th
us

 th
e 

na
m

e)
. 

Re
ca

ll 
th

at
 o

ne
 w

ay
 w

e 
ca

n 
w

rit
e 

a 
re

ci
pr

oc
al

 is
 t

o 
pu

t 
it 

un
de

r 
on

e.
 L

et
’s 

pu
t 

th
at

 in
to

 
sy

m
bo

ls.
 If

 𝑎
 is

 s
om

e 
nu

m
be

r, 
an

d 
w

e 
w

an
t t

o 
fin

d 
its

 re
ci

pr
oc

al
, w

e 
ca

n 
ju

st
 e

va
lu

at
e 

(o
r 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
v  A

nd
 if

 y
ou

 h
av

en
’t 

m
em

or
iz

ed
 it

, t
ha

t’s
 o

k 
to

o.
 Y

ou
 w

ill
 th

en
 n

ee
d 

to
 c

on
st

ru
ct

 a
 3

0
°
−

6
0

°
−

9
0

° t
ria

ng
le

 
an

d 
w

rit
e 

ou
t t

he
 ra

tio
, t

he
n 

si
m

pl
ify

 w
ha

t y
ou

 h
av

e.
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le
av

e,
 if

 w
e 

pr
ef

er
) 1 𝑎

. S
o 

if 
w

e 
w

an
t t

o 
fin

d 
th

e 
re

ci
pr

oc
al

 o
f t

he
 n

um
be

r 
3 4
, w

e 
ju

st
 n

ee
d 

to
 

ev
al

ua
te

 1 3 4

, w
hi

ch
 is

 4 3
, a

s 
yo

u 
sh

ou
ld

 v
er

ify
. 

W
ith

 th
is 

in
 m

in
d 

w
e 

ca
n 

no
w

 d
ef

in
e 

th
e 

Re
ci

pr
oc

al
 id

en
tit

ie
s. 

Re
ci

pr
oc

al
 id

en
tit

ie
s 

si
n
𝛼

=
1

cs
c
𝛼

,
cs

c
𝛼

=
1

si
n
𝛼

 

O
f c

ou
rs

e,
 t

he
re

 a
re

 o
th

er
 r

ec
ip

ro
ca

l i
de

nt
iti

es
, b

ut
 y

ou
 w

ill
 w

rit
e 

th
e 

re
m

ai
nd

er
 in

 y
ou

r 
ex

er
ci

se
s. 

Le
t u

s 
no

w
 p

ut
 th

es
e 

id
en

tit
ie

s 
to

 u
se

. 

Ex
am

pl
e 

5a
 

Si
m

pl
ify

 si
n
𝛼

c
sc
𝛼

+
c
o
s
𝛼

se
c
𝛼

. 

Th
e 

ke
y 

to
 th

is
 p

ro
bl

em
 is

 to
 re

w
rit

e 
th

is
 e

xp
re

ss
io

n 
in

to
 s

om
et

hi
ng

 e
as

ie
r. 

So
 w

ha
t w

e’
ll 

w
an

t 
to

 d
o 

is 
id

en
tif

y 
so

m
e 

as
pe

ct
 o

f t
he

 e
xp

re
ss

io
n 

th
at

 c
an

 b
e 

re
w

rit
te

n.
 In

 t
hi

s 
ca

se
, 

le
t’s

 tr
y 

re
w

rit
in

g 
cs

c
𝛼

 a
nd

 s
ee

 w
ha

t w
e 

ge
t. 

Si
nc

e 

si
n
𝛼

cs
c
𝛼

=
si

n
𝛼
∙

1

cs
c
𝛼

 

an
d 

1

c
sc
𝛼

=
si

n
𝛼

, w
e 

ca
n 

sa
y 

th
at

 

si
n
𝛼

cs
c
𝛼

=
si

n
2
𝛼

. 

Th
is 

sa
m

e 
pr

oc
ed

ur
e 

w
ill

 re
ve

al
 th

at
 co

s
𝛼

se
c
𝛼

=
co

s2
𝛼

. 

So
 w

e 
ca

n 
re

w
rit

e 
ea

ch
 a

dd
en

d 
in

 o
ur

 o
rig

in
al

 p
ro

bl
em

 a
nd

 w
e 

en
d 

up
 w

ith
 

si
n

2
𝛼

+
co

s2
𝛼

, 

w
hi

ch
 is

n’
t t

oo
 b

ad
. B

ut
 w

e 
ca

n 
re

w
rit

e 
th

at
 e

xp
re

ss
io

n 
as

 s
om

et
hi

ng
 e

ve
n 

m
or

e 
sim

pl
e!

 
Si

nc
e 

th
at

 is
 a

 P
yt

ha
go

re
an

 id
en

tit
y 

an
d 

is
 e

qu
al

 to
 o

ne
, o

ur
 fi

na
l r

es
ul

t i
s 

sim
pl

y 

1
. 

H
ow

 d
id

 w
e 

kn
ow

 to
 c

ha
ng

e 
cs

c
𝛼

 a
nd

 se
c
𝛼

? 
N

ot
hi

ng
 b

ut
 in

tu
iti

on
 –

 in
 o

th
er

 w
or

ds
, w

he
n 

w
e 

w
or

k 
w

ith
 t

he
se

 s
or

ts
 o

f 
pr

ob
le

m
s, 

th
er

e 
is

 n
o 

pr
es

cr
ib

ed
 m

et
ho

d 
to

 s
im

pl
ify

 t
he

 
ex

pr
es

sio
n.

 E
xp

er
ie

nc
e 

is
 a

 b
ig

 h
el

p,
 b

ut
 d

o 
no

t 
un

de
re

st
im

at
e 

pl
an

ni
ng

 a
nd

 p
at

ie
nc

e,
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ei
th

er
. A

nd
 o

f c
ou

rs
e,

 y
ou

 m
us

t b
e 

w
el

l-v
er

se
d 

in
 th

e 
va

rio
us

 id
en

tit
ie

s 
th

at
 w

e’
ve

 le
ar

ne
d 

so
 fa

r. 
Yo

u’
ll 

fin
d 

th
at

 if
 y

ou
 d

on
’t 

kn
ow

 th
e 

id
en

tit
ie

s v
er

y 
w

el
l t

ha
t s

im
pl

ify
in

g
ex

pr
es

sio
ns

 
in

 th
is 

m
an

ne
r w

ill
 b

e 
ve

ry
 d

iff
ic

ul
t. 

N
o 

m
at

te
r h

ow
 g

oo
d 

yo
u 

be
co

m
e 

at
 th

es
e 

id
en

tit
ie

s, 
ho

w
ev

er
, b

e 
pr

ep
ar

ed
 t

o 
sp

en
d 

so
m

e 
tim

e 
w

ith
 t

he
m

. E
ve

n 
ve

ry
 g

oo
d 

m
at

he
m

at
ic

ia
ns

 
so

m
et

im
es

 st
ru

gg
le

 w
ith

 th
es

e,
 so

 d
on

’t 
fe

el
 in

co
m

pe
te

nt
 if

 y
ou

 d
on

’t 
ge

t t
he

 a
ns

w
er

 ri
gh

t 
aw

ay
. 

O
ne

 ru
le

 o
f t

hu
m

b 
w

hi
ch

 w
e’

ll 
re

ite
ra

te
 to

 y
ou

:  
Yo

u 
w

ill
 m

os
t l

ik
el

y 
w

an
t t

o 
co

nv
er

t a
ny

 
Tr

ig
 fu

nc
tio

ns
 in

to
 S

in
e 

or
 C

os
in

e,
 if

 p
os

sib
le

. W
e 

ha
ve

 m
an

y 
id

en
tit

ie
s 

w
hi

ch
 w

or
k 

w
ith

 
Si

ne
 a

nd
 C

os
in

e,
 b

ut
 o

nl
y 

a 
fe

w
 t

ha
t 

w
or

k 
w

ith
 t

he
 r

ec
ip

ro
ca

l T
rig

 f
un

ct
io

ns
. T

hi
s 

isn
’t 

al
w

ay
s 

th
e 

ca
se

, b
ut

 it
’s 

us
ua

lly
 th

e 
be

st
 p

la
ce

 to
 s

ta
rt

. 

Ex
am

pl
e 

5b
 

Si
m

pl
ify

 s
in
𝛼

c
o
s
𝛼
.  

Yo
u 

sh
ou

ld
 h

av
e 

al
re

ad
y 

fo
un

d 
th

is 
ou

t i
n 

th
e 

Ex
er

ci
se

s 
in

 th
e 

pr
ev

io
us

 s
ec

tio
n,

 b
ut

 th
is 

on
e 

is 
so

 im
po

rt
an

t t
ha

t g
oi

ng
 o

ve
r i

t a
 s

ec
on

d 
tim

e 
w

ill
 b

e 
he

lp
fu

l t
o 

yo
u.

 N
ot

e 
th

at
 th

e 
pr

oc
ed

ur
e 

w
e 

us
e 

he
re

 w
ill

 v
er

y 
ra

re
ly

 b
e 

us
ed

 b
y 

yo
u 

in
 y

ou
r 

Ex
er

ci
se

s. 
Bu

t 
ag

ai
n,

 t
he

 
re

su
lt 

is
 s

o 
im

po
rt

an
t w

e 
fe

el
 it

 n
ec

es
sa

ry
 to

 in
cl

ud
e.

 

O
ne

 w
ay

 w
e 

ca
n 

re
w

rit
e 

si
n
𝛼

 a
nd

 c
o

s
𝛼

 is
 in

 t
er

m
s 

of
 t

he
ir 

ra
tio

s. 
Bu

t 
ra

tio
s 

re
qu

ire
 a

 
tr

ia
ng

le
, r

ig
ht

? 
An

d 
w

e 
do

n’
t 

ha
ve

 o
ne

, s
o 

w
ha

t 
sh

al
l w

e 
do

? 
W

el
l, 

ho
w

 a
bo

ut
 w

e 
m

ak
e 

on
e?

 C
on

si
de

r F
ig

ur
e 

46
, w

hi
ch

 w
ill

 a
llo

w
 u

s 
to

 fi
nd

 th
e 

ra
tio

s 
of

 o
ur

 tw
o 

Tr
ig

 fu
nc

tio
ns

. 

 

 

W
ith

 th
is 

in
 m

in
d,

 w
e 

ca
n 

no
w

 s
ub

st
itu

te
, s

in
ce

 s
in
𝛼

=
𝑎 𝑐
 a

nd
 c

o
s
𝛼

=
𝑏 𝑐
, w

e 
ha

ve
 

si
n
𝛼

co
s
𝛼

=

𝑎 𝑐 𝑏 𝑐

 . 

Fi
gu

re
 4

6 

Th
is 

isn
’t 

th
e 

on
ly

 w
ay

 y
ou

 c
an

 d
ra

w
 th

is 
tr

ia
ng

le
, e

ith
er

. T
he

 k
ey

 is
 ju

st
 to

 d
ra

w
 o

ne
. 
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Re
ca

ll 
th

at
 o

ne
 c

an
 d

iv
id

e 
tw

o 
fra

ct
io

ns
 b

y 
m

ul
tip

ly
in

g 
by

 th
e 

re
ci

pr
oc

al
. T

hu
s 

w
e 

ha
ve

 
𝑎 𝑐
∙𝑐 𝑏

. 

Bu
t 𝑐 𝑐

 is
 o

ne
, a

nd
 th

er
ef

or
e 

th
e 
𝑐 

va
lu

es
 c

an
ce

l o
ut

. T
hi

s 
le

av
es

 u
s 

w
ith

 

𝑎 𝑏
. 

Th
is 

is
 a

 ra
tio

! A
nd

 in
 fa

ct
, it

 is
 n

o 
m

or
e 

th
an

 th
e 

Ta
ng

en
t f

un
ct

io
n’

s r
at

io
. T

hu
s w

e 
co

nc
lu

de
 

th
at

 

si
n
𝛼

co
s
𝛼

=
ta

n
𝛼

. 

Yo
u 

w
ill

 u
se

 th
is 

id
en

tit
y 

m
an

y,
 m

an
y 

tim
es

, a
nd

 s
o 

w
e 

fo
rm

al
iz

e 
it 

be
lo

w
. 

Q
uo

tie
nt

 id
en

tit
y 

 

ta
n
𝛼

=
si

n
𝛼

co
s
𝛼

 

Ex
am

pl
e 

5c
 

Si
m

pl
ify

 c
o

s
𝛼
∙t

an
𝛼

. 

Fo
llo

w
in

g 
ou

r r
ul

e 
of

 th
um

b,
 le

t’s
 c

on
ve

rt
 e

ve
ry

th
in

g 
in

to
 S

in
es

 a
nd

 C
os

in
es

. T
o 

do
 th

is,
 

w
e 

si
m

pl
y 

re
na

m
e 

ta
n
𝛼

 u
si

ng
 o

ur
 id

en
tit

y 
ab

ov
e.

 W
e 

th
en

 h
av

e 

co
s
𝛼
∙

si
n
𝛼

co
s
𝛼

 

w
he

nc
e 

w
e 

se
e 

th
at

 th
e 

Co
sin

es
 c

an
ce

l. 
Th

is
 s

im
pl

y 
le

av
es

 u
s 

w
ith

  

si
n
𝛼

. 

Th
is 

pr
oc

es
s 

of
 s

im
pl

ify
in

g 
ex

pr
es

si
on

s 
w

ill
 b

e 
fo

rm
al

iz
ed

 in
 U

ni
t s

ix
. U

nt
il 

th
en

, t
he

 g
oa

l 
is 

to
 in

tr
od

uc
e 

yo
u 

to
 th

is 
ki

nd
 o

f t
hi

nk
in

g.
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rit
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. 
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si
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n
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=
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2.
) 

Le
t u

s 
co

m
pl
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e 
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am

pl
e 

1c
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f s
in
𝛼

=
𝑎

, w
ha

t a
re

 th
e 

si
x 

Tr
ig

 ra
tio

s?
 

3.
) 

N
ow

 le
t t

an
𝛼

=
𝑑
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(A

) 
W

ha
t a

re
 th

e 
six

 T
rig

 ra
tio

s 
gi

ve
n 

th
is?

 
(B

) 
Co

m
pa

re
 th

is 
an

sw
er

 to
 th

e 
pr

ev
io

us
. 

4.
) 

In
 E

xa
m

pl
e 

1c
, w

e 
le

t 
th

e 
le

ng
th

 o
f t

he
 h

yp
ot

en
us

e 
of

 t
he

 t
ria

ng
le

 t
o 

eq
ua

l 1
. I

s 
th

at
 O
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 W

hy
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on
’t 

w
e 

le
t 

th
e 

hy
po

te
nu

se
 e

qu
al
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, 

to
 a
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w
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ll 
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ss
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 N
ow

 s
up

po
se

 s
in
𝛼

=
𝑥 𝑐
, a

nd
 th

e 
le

ng
th

s 
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 y
ou

r t
ria

ng
le

 a
re

 𝑎
,𝑏

, a
nd

 
𝑐,

 w
ith

 th
e 

hy
po

te
nu

se
 e

qu
al

in
g 
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(A

) 
W

ha
t a

re
 th

e 
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 T
rig
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tio
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Co
m

pa
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 th
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G
iv

en
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ig
 fu
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rit
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Remote Learning Packet 
NB: Please keep all work produced this week. Details regarding how to turn in this work will be forthcoming.  
 

April 27 - May 1, 2020 
Course​:   Spanish III 
Teacher(s)​: Ms. Barrera ​anna.barrera@greatheartsirving.org 
Supplemental links:  ​www.conjuguemos.com​ ​www.spanishdict.com 
 
Weekly Plan​: 
 
Monday, April 27 
⬜ Capítulo 5  - Read an announcement for a job position then choose the appropriate answer..  
⬜ Capítulo 5 - Translate your answers. 
 
Tuesday, April 28 
⬜ Capítulo 5  - Read the curriculum of Ms. Diaz and then choose the appropriate answer..  
⬜ Capítulo 5 - Translate your answers. 
 
Wednesday, April 29 
⬜ Capítulo 5  - Read the curriculum of Mr. Perez and then choose the appropriate answer..  
⬜ Capítulo 5 - Translate your answers. 
 
Thursday, April 30 
⬜ Capítulo 5 - Read about the history of Spain from the Celtiberos to the conquest of the muslims by 
Fernando e Isabela.  
⬜ Capítulo 5 - Second, match and complete with the appropriate vocabulary according to your 
comprehension of the reading. 
 
Friday, May 1 
⬜ Capítulo 5 - Vocabulary Quiz A and B 
⬜  Capítulo 5 - Vocabulary Quiz - C 
 
Statement of Academic Honesty 
 
I affirm that the work completed from the packet 
is mine and that I completed it independently.  
 
 
_______________________________________
Student Signature  

I affirm that, to the best of my knowledge, my 
child completed this work independently 
 
 
_______________________________________ 
Parent Signature 

 

mailto:anna.barrera@greatheartsirving.org
http://www.conjuguemos.com/
http://www.spanishdict.com/


 

 
Monday, April 27 
Capítulo 5  - Read an announcement for a job position and then choose the appropriate answer. Then 
translate your answers for each number.   ​A google document has been added in google classroom ​ to 
type out your answers and submit within the lesson of the day.  Please be organized and number your 
answers. 
 
I. Handout: Trabajo y comunidad: Lectura 1 - ​Read the Lectura a​nd then choose the appropriate answer.  
II.  Handout: ​ Lectura 1 - Translate your answers.  
 
Tuesday, April 28 
Capítulo 5  - Read Ms. Diaz’s Curriculum and then choose the appropriate answer. Then translate your 
answers for each number.  ​ A google document has been added in google classroom ​ to type out your 
answers and submit within the lesson of the day.  Please be organized and number your answers. 
 
I. Handout: Curriculum de Karen Díaz Manzanares: Lectura 2 - ​Read the Lectura  a​nd then choose the 
appropriate answer.  
II.  Handout: ​ Lectura 2 - Translate your answers.  
 
Wednesday, April 29 
Capítulo 5  - Read the curriculum of Mr. Perez and then choose the appropriate answer. Then translate 
your answers for each number.  ​ A google document has been added in google classroom ​ to type out 
your answers and submit within the lesson of the day.  Please be organized and number your answers. 
 
I. Handout: Curriculum de Brandon Perez: Lectura 3 - ​Read the Lectura  a​nd then choose the 
appropriate answer.  
II.  Handout: ​ Lectura 3 - Translate your answers.  
III. Writing:  Integration of ideas.  Compare both curriculums.  Then, according to your observations, then 
decide which of the two candidates is best prepared for the job from Lectura 1.  Use information from the 
announcement and both curriculums to support your ideas. 
 
Thursday, April 30 
Capítulo 5 - Read about the history of Spain from the Celtiberos to the conquest of the muslims by 
Fernando e Isabela.  Second, match and complete with the appropriate vocabulary according to your 
comprehension of the reading. ​A google document has been added in google classroom ​ to type out your 
answers and submit within the lesson of the day.  Please when typing your answers label Exercise A, B, 
etc. 
 
I. ​Spanish Reading ​with Comprehension Exercises.  ​La historia De España​.  ​Exercise A​.  Choose the 
appropriate letter. ​ Exercise B​.  Choose the appropriate phrase in order to complete the sentence. 
Exercise C.​  Select the sentence that is false(falso) and rewrite it making it true. (cierto).  For example, 1. 



 

F then rewrite the sentence to make it true.  ​Exercise D​. Fill in the blank with the appropriate word from 
the reading.  
 
Friday, May 1 
Capítulo 5 - Comprehension of work and volunteer vocabulary. 
 
I. Quiz 5-1:  Comprensión del vocabulario 1.  Type in your answers in the google doc provided for you in 
google classroom.  A.  Type in your 5 answers in the google doc. B. Type in your 8 answers in the google 
doc for this section. 
II. Quiz  5-1:   Comprensión del vocabulario 1. Type in your answers in the google doc provided for you 
in google classroom for C.  Because there are no numbers, please add them with your answers.  There are 
6 for the top and 6 for the bottom. 
 
 
 













































   

Physics Remote Learning Packet 
 
 

May 4-8, 2020 
Course​: 11 Physics 
Teacher​: Miss Weisse ​natalie.weisse@greatheartsirving.org 
Resource: ​ ​Miss Weisse’s Own Physics Textbook​ — new pages found at the end of this packet 
 
Weekly Plan​: 
Monday, May 4 
⬜ Read & Understand Notes on ​Unit 8 Part 3 – Hooke’s Law Background​ (pages 51-54) 
⬜ Complete Pre-Lab Observations 
⬜ Prepare Your “Lab Book” Entry 
 
Tuesday, May 5 
⬜ Take Data 
⬜ Create 4 Graphs 
⬜ Complete the Calculations and Analysis of All Four Graphs 
⬜ Email Miss Weisse with Questions  
 
Wednesday, May 6 
⬜ Area Under the Curve Calculations for All Four Graphs 
⬜ Explanation of the Physical Significance of the Area Under the Curve 
⬜ Write Lab Conclusion 
⬜ Email Miss Weisse with Questions and to Ask for ​Unit 8 Part 4​ of ​Miss Weisse’s Own Physics Textbook 
 
Thursday, May 7 
⬜ Read & Understand Notes on ​Unit 8 Part 4 - Hooke’s Law & Elastic Energy ​Notes  
⬜ Complete Unit 8 Worksheet 2 #1-4 
⬜ Email Miss Weisse with Questions and to Ask for Solutions 
 
Friday, May 8 
⬜ Attend Office Hours at 9:30am!  
⬜ Review ​Unit 8 Part 4 - Hooke’s Law & Elastic Energy ​Notes (pages 55-57) 
⬜ Complete Unit 8 Worksheet 2 #5-7 
⬜ Email Miss Weisse with Questions and to Ask for Solutions 
 
Statement of Academic Honesty 
I affirm that the work completed from the packet is 
mine and that I completed it independently.  
 
 
_______________________________________ 
Student Signature  

I affirm that, to the best of my knowledge, my child 
completed this work independently 
 
 
_______________________________________ 
Parent Signature 
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Monday, May 4 
 

➔ Read & Understand Notes on ​Unit 8 Part 3 – Hooke’s Law Background​ (pages 51-54) 

➔ Complete Pre-Lab Observations 

◆ Watch the short, two-minute video (https://safeYouTube.net/w/wMh8), observe the image of four 
spring scales below, and image the behavior of springs or rubber bands to answer the following 
three familiar questions on a sheet of paper, or on a google doc, to be turned in. 

● What do you see? 

● What can you measure? 

● What can you change? 

**As you observe the four spring scales, describe both the motion and behavior of the springs as 
they move ​and​ the difference between the four springs. 

 

  



 

➔ Prepare Your “Lab Book” Entry ​on a piece of paper​. ​This assignment cannot be completed online. 

◆ Write the Purpose of the lab (can be found in Unit 8 – Part 3... if you don’t already know) 

◆ List your Independent Variable (length of spring), Dependent Variable (force of spring), and 
Constants (determine these yourself). 

*** Are our variable in your list of things we can measure and change?! 

◆ Create four data charts like the example chart below.  

NOTE! Extension is the length the spring stretched when a force is applied, not the total length of 
the spring. To calculate this, subtract the length at 0 Newtons force from each measure length. 

Extension = Current Length – Length @ 0 Newton Force
 

Green Scale 
Force (N) Length (cm) Extension  (cm) Extension (m) 

    
    
    
    
    
    

 
 
 
Tuesday, May 5 
 

➔ Take data using the images found at the end of this packet, after the textbook. 

◆ Don’t forget our precision measurement rules! You should write a measurement that has one more 
decimal place than the ruler marks. So each of your measurements should have ​2 decimal places​. 
Also, to take good data, zoom in on your screen to ~200%, then use a piece of paper to create a line 
between the bottom of the spring and the ruler markings. 

➔ Create four graphs from your four sets of data. Each graph should take up ​at least ​⅓ - ½ of the page. 

➔ Complete the calculations and analysis for each of the four graphs  

As a reminder –  

◆ The calculations include the slope, the y-intercept, and the 5% rule for the y-intercept if your value 
is not zero.  

◆ The analysis includes what the slope tells us (focus on units!) and what the y-intercept tells us.  



 

◆ Some helpful reminders are found on page 54 of ​Miss Weisse’s Own Physics Textbook 

Wednesday, May 6 
 

➔ Now that you have an equation that describes the relationship between force exerted by the spring and the 
extension of the spring, it is time to relate this information to ​ENERGY. ​If you recall from our study of 
motion 1st semester, we found new, important physical properties by calculating the Area Under the Curve 
(AUC) of the velocity versus time graph and acceleration vs. time graph. We can do the same thing here 
with our spring force versus length graph.  ​Calculate the AUC for all four graphs.  

➔ Explain the physics significance of the Area Under the Curve. ​What physical quantity does this 
measurement give us? Use the units to help puzzle it out. 

➔ Write a Lab Conclusion.  

◆ Restate the problem and summarize how the data was taken. 
◆ State the relationship between the two variables, explain what the slope means, and state what the 

y-intercept tells us. 
◆ Compare the four different springs, giving numerical data. 
◆ Explain what the area under the curve tells us. 
◆ If your data has problems, provide possible explanations. 
◆ Provide an answer to the original problem. 

 
***Today’s work can be done on the same piece of paper as Tuesday’s lab work. 

➔ Email Miss Weisse with Questions and to Ask for ​Unit 8 Part 4​ of ​Miss Weisse’s Own Physics Textbook 

  



 

Thursday, May 7 
 

➔ If you have not done so yet, turn in your lab and request ​Unit 8 Part 4​ from Miss Weisse via Email! 

➔ Read & Understand Notes on ​Unit 8 Part 4 - Hooke’s Law & Elastic Energy  

➔ On a sheet of paper with a full heading, c​omplete Unit 8 Worksheet 2 #1-4 

Energy Storage and Transfer Model Worksheet 2 (part #1-4): 
Hooke’s Law and Elastic Energy 

Directions: ​Suppose one lab group found that F = 1000 N/m (∆x). Construct a graphical representation of 
force vs. displacement. (Hint: make the maximum displacement 0.25 m. )  

  
1. Graphically determine the amount of energy stored 
while stretching the spring described above from x = 0 
to x = 10. cm. 
  
  
 
 
2. Graphically determine the amount of energy stored 
while stretching the spring described above from x = 
15 to x = 25 cm. 
  
  
  
  
  
 

 
Directions: ​The graph below was made from data collected during an investigation of the relationship 

between the amounts two different springs stretched when different forces were applied.  
3. Determine the spring constant for each spring.  

  
  
  
 
  

4. For each spring, compare:  
a. the amount of force required to stretch the spring 3.0 
m.  
  
  
 
b. the E​el​ stored in each spring when stretched 3.0m.  

  
  
 
 



 

Friday, May 8 
 

➔ Attend Office Hours at 9:30am! I want to talk to you and help you! 

➔ Review ​Unit 8 Part 4 - Hooke’s Law & Elastic Energy ​Notes  

➔ On a sheet of paper with a full heading, c​omplete Unit 8 Worksheet 2 #5-7 

Energy Storage and Transfer Model Worksheet 2 (#5-7): 
Hooke’s Law and Elastic Energy 

5. Determine the amount that spring 2 needs to be stretched in order to store 24 joules of energy.  
 
6. The spring below has a spring constant of 10. N/m. If the block is pulled 0.30 m horizontally to the 

right, and held motionless, what force does the spring exert on the block? Sketch a force diagram for 
the mass as you hold it still. (Assume a frictionless surface.) 

  
  
7. The spring below has a spring constant of 20. N/m. The µ​s​ between the box and the surface is 
0.40. 

  
a. The box is pushed to the right, then released. Draw a force diagram for the box above when the spring 

is stretched, yet the box is stationary. 
 
 
b. What is the maximum distance that the spring can be stretched from equilibrium before the box begins 

to slide back?  
 
 
c. Do pie chart analysis for this situation, when the spring is stretched beyond its maximum (from part b 

above) so it slides back, and then the box oscillates back and forth until it comes to a stop. Assume 
your system includes the spring, box, and table top.  
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SET UP 
********************to make your measurements you will want to zoom in on your computer screen (~200%)******************** 

 

FROM THE FRONT: ​The spring scale is being 
anchored in place with a pen perpendicular to the 
board, so the whole scale cannot be pulled forward 
when the hook is pulled forward to extend the 
spring. 

FROM THE TOP: ​Again, the spring scale is 
anchored by the pen and the top of the spring is 
aligned with the zero mark of the ruler. The ruler 
remains stationary throughout the measurements. 

  



 
GREEN SPRING SCALE (VIDEO) 

 

 
  



 



 
WHITE SPRING SCALE (VIDEO) 

 

 
  



 
 
 

 
  



RED SPRING SCALE  (VIDEO) 
 

 



 
 
  



BROWN SPRING SCALE  (VIDEO) 
 

 
 



 


	11th Combined Lesson Plan Packet 4.27.2020
	11th Grade Lesson Plan Packet 3_30
	11.Art.RemotePacket.042720
	11.CalculusI.RemotePacket.042720
	11.Drama.RemotePacket.042720
	11.Greek.RemotePacket.042720
	11.HumaneLetters.RemotePacket.042720
	11.Precalculus.RemotePacket.042720
	11.Spanish.RemotePacket.042720

	11.Physics.RemotePacket.042720


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



