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Emotion angles and Depression angles . 457 Lesson 4. Word problems involving straight
triangles..
497 Glossary of Terms. U
I. INTRODUCTION AND FOCUS QUESTIONS Have you ever wondered how towers and hu11d1ngs were built? How do you determine the distance traveled as well as the helght of a plane as it is removed? What about determining the height of the mountain? We can do all these things even if we're not in the real place or at the sitting auction. These are just some of many real-world apphcatwns of triangle trigonometry. www.olx.com.ph www.nw2m.com This module will help you understand how to use thein tr1g0n0metry in the resolution of different real -life
problems that involve straight triangle. II. Lessons and coverage in this mide, you will find answers to the previous questions when studying the following lessons: Leccion 1 & ¢ &,—: The six trigonoma © tric relations: sinus, cosme, tangent, drying, harmonte and cotangent 2 &, : Trigonomomal relations: of spec1al ones less real -life problems that involve correct triples 425 LECCION 5 & ¢ &,— 4 € 5. 426 In these lessons, it must be able: Leccién 1 & ¢ 4,— & ¢ illustrate the six trigonoma © tricas proportions; A ¢ 4,— & ¢ Apply trigonoméa © tric relations to resolve
the right triangles given: a. the length of hypotenuso and the length of one leg b. The length of the hypotenuse and one of the acute ones c. The length of one leg and one of the acute ones d. The length of both sides lecion 2 & ¢ 4,— & ¢ Determine trigonoméa © tric relations that involve special units; A ¢ 4,— & ¢ Calculate the numerical values of the trigonommit expressions that involve special entities; LECCION 3 & ¢ 4,— & ¢ illustrate elevation and depressing levels; A ¢ &,— & ¢ distinguish between elevation and depressing of depression; A ¢ &,— & ¢ solve
problems that involve elevation and depressing levels; LECCIIN 4 & ¢ 4,— & ¢ Use the trigonomy proportions to solve real -life problems that involve correct triangles LECCION 5 & ¢ 4,— A ¢ Solve problems involving oblique triples map of médulo 6. III. Pre-evaluation allow us to find out how much you know about this mide. Answer the following questions as much as I can write in Answer sheet, the letter that believes is the correct answer. Take note of the elements that you could not respond correctly and then discover the correct answer as we go through
this mide. eleven. Respect for the Ajngo right, acuéjl is the rapporteur of the hypotentice with the side of the opposite side? A. Show of B. Kosine C. Tangent D. Coscant 2. A;cuéjl of the following statements are correct? 427 A. x = 8 C. without 604° = And 4 B. Sin3 De prediction? A. 8" mkn C. 4" Lkn B. A. 1 cm. 9 cm A. 16a° C. 414° 284° 624° 17 15 d Objeto L 13cmmme f12 cm t 7. 6. Sip = 30 and q 4" R? 428 A. 40° C. 604a° B. 55a4° 75. Encuentre the value of c the unit of méjs Cerna. A. 20 C. 23 B. 24 8. ai is the value of x? A. 3C. 6 B.32D. 62 9.
Expression 2 (with 30a) 4€“ tan 454° is equal to Q R A. 0 B. 2 D. . A 125 m from rope has a avacia3n with the soil of 454°. 4;Quéd®© tan tan tan hlgh is the commotion about the soil? A. 62.8 m c. 88.4 m b. 75.1 m 113.6 m 11. From the highest part of a barrier of 7.62 m de heir, it was a gath in his own wing. The Ajngo of de prediction3n of the gath is of 40a°. &;cudjto the meters from caminer the gato to go to the farmer? A. 9.08 m c. 9.81 M B. 9.80 M. 9.18m 12. ABCD is a parallel. If it is of 8 cm of long, bc is of 5 cm and his Ajngo inclusively mid 100a°,
amog¢quatte time is diagonal? A. 12.95 CM 10.40 CM &;qua®© islor? A. 121313 B. 513 C. 512 d. 12 x 45¢ce 6 45° 40° 40° 40° C 15 B Q. 8. 14. 1"xyz es a TnA.ngo no right. Is xy mid 20 cm, xz mid 15 cm y & A 354° 354° Ascuéjl the measure of water? A. 25.84° B. 24,854° C. 25.48 d. 24.584° 15. A gloo is of 50 m of height. Its Ajngo of elevacia3n of the observor Ase from 45&° and of the observer b is of 304°. acuéjl Is the distance between the two observers? Expuralo. to the nearby meter. A. 136 M B. 137 M C. 138 m D. 39 m 16. With the Sun, a child of 14m
high emits a shadow of 3.6 m. Find the elevation unit from the tip of the shadow to the sun. Express your response to the closest time. A. 19 ° B. 20 ° C. 21 ° D. 22 ° 17. You are walking along a straight level path towards a mountain. At one point, the elevation unit of the upper part of the mountain is 40 °. As he walks 250 more closely, the elevation unit is 45 °. What high is the mountain? Express your response to the end of a closest meter. A. 1304 m B. 1340 m C. 1034 m D. 1043 m 18. Two points P and Q on the same side of a river are separated from 12 m.
A tobb on the opposite side of the river is directly opposite to a point between P and Q. The views of an &jrobol through the rdo make Ejngles of 78 ° and 57 °, respectively, with the line joining P and Q. Find the dis-stance from the point q to the found. Express your response to the closest meter. A. 14 M B. 15M C. 16 m D. 17 M 19. A topégrafo sees two signs and the unit between the two vision lines measures 55 °. If the first and second sign are 70 my 50 m away, respectively, of the top, find the distance between the two signs. Express your response to the
closest meter. A. 81 M B. 82 M C. 83 m D. 84 m 20. Two ships leave the same port at the same time. A ship navigates in a 110 ° course at 32 miles/h. The other sails in a course of 230 ° to 40 miles/h. Find the distance between them after 2 hours. Express your response to the closest mile. A. 124 Mi B. 125 Mi C. 126 Mi D. 127 Mi IV. Learning objectives Student demonstrates the understanding of the basic concepts of trigonometry and is able to apply the concepts of trigonommitic relationships to formulate and solve real life problems with pre-cisin 429 and
precise. 9. The six proportions .solugn;Airt .solugnjAirt erbos sotpecnoc setnerefid sol radrocer a jAraduya ol 1 n3AicceL al rebas ©AuQ 1 034 etnegnatoc y etnacesoc ,etnaces ,etnegnat ,onesoc ,ones will guide you to define and illustrate the six trigonometric ratios. ¢AAxA Activity 1: Triangles of Different Sizes This activity helps you recall the concepts of similar triangles. Investigate the following triangles: 1. Draw three similar right triangles ABC, DEF, and GHI in different sizes in such a way that m ¢AA AC = m ¢AA AF = m ¢AA Al = 63A°A. 2. Measure the
second acute angle in each of the triangles. 3. Use a ruler to measure the sides of the triangles to the nearest tenths in centimeters. Then find each of the following ratios for all the three triangles: a. the ratio of the leg opposite the 63A°A . angle to the hypotenuse b. the ratio of the leg adjacent to the 63A°A ‘angle to the hypotenuse Record your findings in the given table Measures in AAABC in AADEF in AAGHI leg _opposite the 63A°A angle leg adjacent to the 63A°A angle hypotenuse leg opposite 63A°A angle hypotenuse leg adjacent to 63A°A angle hypotenuse
leg opposite 63A°A angle leg adjacent to 63A°A angle 4. Analyze the ratios of the sides across these triangles. What do you notice about: a. the first ratio, leg opposite 63A°A angle to the hypotenuse? b. the second ratio, leg adjacent to 63A°A angle to the hypotenuse? c. the third ratio, leg opposite the 63A°A angle to the leg adjacent to 63A°A angle? 10. 5. Using a scientific calculator, determine the value of sin 63A°A, cos 63A°A, and tan 63A°A then compare them to the values obtained in step 4. What do you observe? 431 6. Complete each statement: The ratio
is the approximate value of sine of 63A°A. The ratio is the approximate value of cosine of 63A°A. The ratio is the approximate value of tangent of 63A°A. 7. Complete the sentence: In a right triangle having an acute angle, a. the sine A A is the ratio between and . b. the cosine A A is the ratio between and . c. the tangent A A is the ratio between and . From Activity 1, you have discovered different ratios derived from the sides of a right triangle having an acute angle. The next
activity will help you further develop the concept you have determined. ¢AAxA Activity 2: Measuring and Calculating For each of the right-angled triangles in the worksheet do the following: 1. Measure the marked angles; 2. Label the opposite and adjacent sides with respect to the marked angle; 3. Use your calculator to work out the three ratios: Opposite Hypotenuse , Adjacent Hypotenuse , Opposite Adjacent 4. Record the measurements and calculations in this table. Length of sides (in cm) Trigonometric ratios Angle (A°A) Opposite Adjacent Hypotenuse
Adjacent Hypotenuse Opposite Hypotenuse Opposite Adjacent a) b) c) d) e) f) 11. 5. Examine the values of the three ratios. Could the ratios 432 Opposite Hypotenuse or Adjacent Hypotenuse be greater than 1? Explain your answer. 6. What about the ratio Opposite Adjacent ? What greatest value could this ratio have? Why do you say so? WORKSHEET a. b. c. d. e. f. 12. To summarize what you have learned from the activities, study the concepts below about the Six Trigonometric Ratios. In a right triangle, we can define actually six trigonometric ratios.

Consider the right triangle ABC below. In this triangle we let AA represent -¢AA AB. Then the leg denoted by a is the side adjacent to A A, and the leg denoted by b is the side opposite to A A. hypotenuse A A b ¢ We will use the convention that angles are symbolized by capital letters, while the side opposite each angle will carry the same letter symbol, in lowercase. 433 sin of A A = sin A A = opposite hypotenuse cosecant of A A = csc A A = hypotenuse opposite cosine of A A = cos A A = adjacent hypotenuse secant of A A = sec A A = hypotenuse adjacent
tangent of A A = tan A A = opposite adjacent cotangent of A, A'= cot AA= adjacent opposite SOH ¢AAA CAH ¢AAA TOA is a mnemonic used for remembering the equations. Notice that the three new ratios at the right are us euq ed eser”Agesa °A83 odacep led rolav le rartnocne araP :olpmejE olugnjA le adad n®Aicaler anu rartnocnE .a amrt@Amonogu‘t n*Aicaler anu ad el es odnauc olugn,A nu rartnocne arap arodaluclac anu razilitu edeup sjAmedA .rotal-uclac nu odnazilitu rartnocne nedeup es n©Aibmat serolav sotsE .sodal sol ed dutignol al ed
etnemetne1dnepedn1 setnatsnoc nos ralucitrap olugnjA re1uqlauc arap sac1rt©Amonog1rt soitar sal ed serolav sol ,seroiretna senoicces ne oiv detsu omoC socirt© AmonogirT soitaR rartnocnE arap arodaluclaC al rasU ¢ 6.01 = °A76 nis °A76 nis 6.01 = ¢ b = B nis 6.01 = °A76 odacep c atseupo asunetopih = ¢ odacep se euq ,HOS esU .odad oduga olugn.A led asunetopih al se c y otseupo odal le se b oduga olugnjA nu se B & :n®AiculoS .2 erug1f ni ¢ rof evloS .d 534 .41 °A76 6.01 =ACB21 =tPSpT°A76 nat 6.01 = a 6.01 = °A76 nat a 6.01 = °A76 nat a 6.01
= B nat a b = etnecayda la otseupo = ,I nat se euq ,AOT rasU .B & a etnecayda odal le se nu y ,otseupo odal le se b ,oduga olugn;jA nu se B & :n3AiculoS .2 arugif anu arap evleuseR .c °A35 odacep 21 = p 21 p = °A35 nis t p = P asunetopih odacep otseupo = .I odacep °A35 euqrop 21 = s t s = °A35 euqrop t s = P eugrop etnecayda asunetopih 434 c a = .1 euqrop se euq ,HOS osu le se euq ,HAC esU .P & ed otseupo odal le se p y ,asunetopih .P & a etnecayda odal le se s ,asunetopih al se t ,oduga olugn.A nu se P & :n3AiculoS al se t ,oduga olugnjA nu se P &
:n3AiculoS .roiretna arugif al ne p arap revloseR .b .roiretna arugif al ne s arap evleuseR .a °A35 .olugnjAirt led adidrep etrap anu rartnocne arap alumr®Af o n*Aicauce al ranimreteD .1 olpmejE ohcered olugnjAirt nu ed sadidrep setrap sal arap alumr3Af anu odnartsoM .31 etnerf o etnecayda a B C A .11 = odal la atseupo 1 = etnecayda = ,1toc ,isoc 1 = etnecayda asunetopih 1 = etnecayda asunetopih = .1 ces ,Inis 1 = atseupo asunetopih 1 = otseupo asunetopih = 1 csc .senoicnuf satse ertne n3Aixenoc al artseum arbegljA racilpA .adreiugzi al ed soitar sal
ed It is operating in degrees. SOLUTION: Press sin 38 = 0.615661475 THE CALCULATOR CALCULATOR Sen 38° = 0.616, correct to three decimals. b. Find an angle given the ratio when you find the size of the angle at the nearest minute, given the value of the trigonometric relationship, just follow “the steps in the examples below. Example sen i, = 0.725, find 11 in the nearest minute solution: press 2ndf without 0.725 = 46.46884783 to convert this into degrees/mmutes/seconds press 2ndf da ° m. TM (minute nearest) 15. 436 c. Grades and minutes so far,
all angles have been in whole degrees. However, a degree can be divided equally in 60 minutes. In addition, one minute can be divided equally in 60 seconds. Angle measurement can also be expressed in grade/minute form. We can use a calculator to convert a decimal to grade, minute, and second form measure. Example: type 54.46 ° in grade and minutes, giving a correct answer to the nearest minute. Solution: Press 54.46 ° 2ndf d ° m € TM is the calculator grants to 54 ° 27 36, or 54 ° 28. (minute nearest) Try this 1. Use your calculator to find the value of
the following, correctly to two decimals. a. cos 85 ° d. cos 65 ° b. without 7 ° E. Tan 23 ° C. Tan 35 ° 2. Using the deg/minute/second button in your calculator, type each of the following in degrees and minutes, give answers to the nearest minute. a. 17.8 ° d. 108.33 ° b. 48.52 ° E. 35.24 ° C. 63.7 ° 3. Find the size of the angle 1 (in the nearest degree) where i is acute. a. without 1 u = 0.529 d. without i = 0.256 b. cosi1=0.493 e. Taniu = 0.725c. Tani = 1.8 4. Find m 411, at the nearest minute, since 1171 is acute. a. without for = 0.9 d. cos i = 0.501 b. cos i, =
0.013 e. Soi = 2.3 c. Tan{ = 0.958 16. A. Solving a right triangle given the measurement of the two parts; The length of the hypotenuse and the length of a leg that resolves a right triangle meansThe measure of the remaining parts. Example triangle bca i is on the r1ght to the nght inC.C.C=23and B =17, finda" a, &" b and a. Express your answers to two decimal places. Solution: Sketch A figure: a. Side B is the adjacent side of 4" a; C is the hypotenuse of the rlght triangle BCA. Use cah, which is 437 because 1, = adjacent hypotenuse because a = b ¢ cos
a =17 23 because a = 0.7391 a = 1 (0.7391)bac =23 cab = 17 we can use our scientific calculator to find An Ejigle whose cosine value is 0.7391. Using a scientific calculator, A = 42,340 ° B. As in part (a), it was already found that 4" a = 42.34 °, then 8" b =90 ° 4 € “42.34 ° 4" b = 47.66 °. c. Using the Pythagorean theorem: a2 + b2 = c2 a2 + (17) 2 =(23)2a2 + 289 =529 a2 = 529 -289 A2 = 240 A = 240 A = 15.49 Adjusto Triass The rightin Cif C = 27 and &" A =58 °, find 4" b, b, and a. 17. Solution: a. To find B, since B and 4" A are complementary
ones, then4384"b +4"a=90°a"b=90°4€"58°°a" b=32°Bacac=27Cb. To find B, since B is the adjacent side of 8" A and C is the hypotenuse of the right i "BCA, then use CAH. because 1, = adjacent hypotenuse because a = b ¢ cos 58 ®=Db27b =27 because 58 ° b = 27 (0. 5299) b = 14.31 c. To find a, since one is the opposite side of " A and C is the hypotenuse of the right i “bca, then use soh. without 1, = Hypotenusa sin opposed A = a sin 58 ° = a 27 a = 27 Wwithout 58 ° a =27 (0.8480) a = 22.9 C. Solve a right triam given the length of one
leg and the measurement of a measure of a Acute information Example the triar ACB is entangled toC.Ifa"a=63°and A =11cm, find 4" b, b, and c. 18. Solution: a. To find 4" B, take note that 4" b and 4" to 439 are complementary ones. Then, 8" b+4a"a=90°a"b=90°a€ “63°4a" b =27 °Bb. To find B, since B is the adjacent side c. To find C, since C is the opposite side of 4" A, then hypotenuse and A is the opposite use of Toa. on the side of 4" a, Oa soh. J so i u = opposite ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U
¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢ 4a 4a 4a 4a 4a Aa Aa Aa Aa Aa Aa Aa Aa 4a Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa 4a Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa 4a 4a Aa & a = 52° you just learned the definition of the six trigonometric relationships. make sure you can
hear them in the activities followed. what to process at this stage will solve problems that involve the measurements of angles or sides of a right triangle using trigonometric relationships. according to activity 3: surfing trigonometry plays the traditional bingo game as class (activity with the teacher.) 1. make your own bingo card. draw a grid of 5 x 5, and number the squares randomly from 1 to 24 (assuming a "free space" or from 1 to 25. 2. There must be a "flame person" who will choose a random number from 1 to 24 by using a spinner, collecting numbers
from a bag or generating a random number from a graphic calculator. 3. When he/she announces the number, his teacher will present a question. oted solves the problem and marks theon your bingo card that corresponds to the number of questions. 4. Bingo is achieved in the normal way "", diagonally or vertically (or four corners, if you wish). 5. Raise your hands if you have bingo. 6. When someone wins, everyone (including the winner) continues playing until all the problems have been solved, or until there are 5 or 6 winners. 7. Your teacher will collect
your letter after the game. 20. 441 Bingo Question Question: 1. Did the activity? Why? 2. What have you learned from the activity? 3. What mathematical concept applied to respond to problems? 4. How will you use the concepts you have learned in your daily life? 5. Is it fun to study mathematics? Why? Now, he has learned the definition of the six trigonomy relationships and could use them to find the missing sides or units of an acute number in the triam. The next activity will help you dominate the concepts. 21.? 1. Group at 6 and choose your line. 2. Activity
sheets will be given. 3. You have 15 minutes to respond to the given activity and discuss among you. 4. The Lader will turn to each group to discuss or share results. 5. A volunteer will share what he/she has learned in the activity. (In this exercise, all the measures of Ejigle are in degrees, and the lengths of the sides are in centales) 442 & & Print this! Using the figure below, write the expression that gives the unknown value required. CBAACB 1.IfA=15°and C = 37, finda. 2. f A=76 °and A = 13, find b. 3. If A =49 ° and A = 10, find c. 4. If A = 21.2
andA=71° findb.5.Ifa=13andb=16°, findc. 6. fA=19°and A =11, findc. 7.If C = 16 and A = 7, look b. 8. If B = 10 and C = 20, find a. 9. If A = 7 and B = 12, find A. 10. If A = 8 and C = 12, find B. Use the figure given to solve the remaining parts of the right triangle ACB. B C C A B 4 intensent this! 1. B=17cmand C=23cm2.C=16andA=73.B=10ADC=204.B=and C =135.C = 13 and A = 12 22. Try eAR! Provide this! Provide this! this! 1. 4;ccontrate your answers? 2. dcudjs are the concepts mamommass that have you learned in
act1v1ty7 3. attccrees what can I apparent these concepts in your da1ly life? a¢cd¢cat3m? a¢ poror qua©? Its skills to concentrate on the bad things and faults of a swarming a tripology right to be developed by travas of the prev1ous activities. The following will reflect on or understanded and applied six six in wheat relations. Quao reflects and understands in this secret, his object is verifying his understanding of the swimming the sixty relations wheat relations. 443 BEAUTIFUL ONE AND BE THREE EVENT ON THE RIGO ABC WITH C, DEDO That: 1. A = 15
4°andc=372.B=644°andc=19.23. A=4a°andc=25a=454°andc =16 5. B = 56 4° and ¢ = 16 To be drawn and subsided to each crew of ABC con ajngo rhythouslyin C.a = 132. A=224°andb=223.B=3040and B=114.B =18 Aanda = 18 5. A = 42 TOBEO A Figure. And resuelva every tridingo law Ajngo in c, give = 15.8, B=212.A=7,B=123.A=74. A=74.A=74.A=74.A3. a|l1st' a,Expnque' Study the lesson. Luego complete lo sguite. 1. Use the following figure for respondmg to the siguientes. UNA. 4cudjl is the mainting of
the side t? b. 4cuéjl Is the measure of Ag"8b? A¢&C? C. A;cakdmo the measure of the djnggulolos? T 2. TRACIA3n TrigociA3n Trigonometrinal or the relationship of b that involves the measure of hyptense. 3. Explicit ci3mo determinar quai Quécia3n crew of relacién £mbrétriated a 444-one part of the 444 of a rhyenglo. In the previous activity, the discussion is about its knowledge about the six projects of wheat. Acudis are the things new things you have daven you? Aicrees that you can use in your daily life? 4;como y por qua©? The para3xima activity the
ayuda;j [ respond to this question. Quaé in this section you will also learn how to make and use a clinometer, ainstrument used to measure the height of a certain object. His objective is now to apply the knowledge he has learned about the six trigonomy proportions. Setting activity 6: The objective of the clinimeter: make a clinimeter and use it to measure the height of an object. REQUIRED MATERIALS: Ravenal card, small pipe or straw, thread, a weight (a metal washing machine is ideal) knowledge prior to the requirement: Properties of straight triangles
Procedure: (a) Make a clinimeter: 1. Adjust a protractor in a cartoon and set an observation tube (straw or pipe) along the diameter. 2. Make a hole (O) in the center of the semicircle. 3. Suspend a weight {w} of a small nail fixed to the center. 4. Make sure the weight at the end of the rope hangs under the protractor. 5. Mark the degrees (on a sexual gemal scale with 00 in the lower and 10 to 900 proceeding both in a torque and anti -hydrial sense). [Figure 1]. C B T 15 8 24. (b) To determine the height of an object: 6. First measure the distance of your object.
Let the distance be d. 7. Look through the straw or pipe at the top of the object. Make sure you can clearly see the 445 upper part of the object. 8. Hold the stable clinimeter and let your partner register the number that the chain performs on the clinimeter scale. Let this unit be &®4&,. 9. Determine the height of the object. 10. Write your observation. You can change the distance from the object (either by moving the object or changing your position) and observing how the elevation Ejmo varies. Questions: 1. What have you noticed after doing the activity? 2.
How did you find the height of the object? 3. What else or devices can suggest to solve the same type of problem? 25.? trigonometric. 2. Draw an illustration. 3. Write a paragraph explaining how the height of the tree was calculated. 4. Determine the other trigonometric tngonometryS What learning have you discovered when doing such an activity? Can you use this in your life? How did and why? In this section, its task was to measure the height of an Ajrobol using trigonomomic relationship. How did the performance task find? How did the task to make the
application of real life concepts help you? Summary/synthesis/generalization This lecion was on the six trigonoma © tricas ratios. Various activities were provided to help you illustrate and define the six trigonoma © tricas ratios. He also learned to use them to find the lost sides and units of a right triam and applied them to real -life situations. His knowledge in this lecion will help you understand the following theme, that is, trigonoma © tricas of special entries. 26. Trigonoma © Tricios de Egulds special 447 2 Qua © know in this lecion will use the concepts
you have learned in the previous lessons to evaluate the trigonomomas ratios of special entries. There are two triples, the isosceles and equilibrium triples that are frequently used in mathematics to generate exact values for trigonomé © tricas. Consider the activities that have & © xito to develop the mastery of this topic. Activity 1: special triangles & GT; Exact values forms two groups to do the activity below. Share your output in class. Case 1: 1. In a piece of paper, draw a square. 2. Establish the length of each side to 1. 3. Cut the square along a diagonal.
What triangles are formed? 4. Indicate the straight in the triam. 5. Determine the exact length of the hypotenuse using the Pythagorean theorem. 6. LEADS THE HYPOTANUSA AND ALL THE SAMES AND INGLES. 7. Write the trigonomé © tricas ratios for 45 ° (soh & € “cah & €” toa) 8. Rewrite the trigonoma © tricas primary with rationalized denominators. Case 2: 1. A paper piece of paper, carving a tridjngo equildjter. 2. Stone the Longitud of every side by 2. 3. Acuajto those are the measures of the dinggulos of the tribute? Triaty? al secev 2( esunetopiH °A
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30A°A 2a 60A°A a a 3 sin 30A°A = sec 30A°A = cos 30A°A = csc 30A°A_ = tan 30A°A_ = cot 30A°A_ = 451 What to Process In this section, you will study how to find the trigonometric ratios of special angles. The succeeding activities will deepen your understanding of the concepts you learned from the previous lesson. ¢AArxA Activity 4: What Makes You Special? 1. Given the angles of the triangles below, find the values of the six trigonometric ratios. Then answer the questions that follow. 31. Let a be the shorter leg of a
30A°A ¢AAA 60A°A ¢AAA 90A°A triangle. 30A°A 60A°A 2a a 3 a sin 60A°A = sec 60A°A = cos 60A°A = csc 60A°A = tan 60A°A = cot 60A°A = 2. Complete the table below that summarizes the values of the trigonometric ratios of the angles 452 30A°A, 45A°A and 60A°A. TRIGONOMETRIC RATIOS OF THE ANGLES A A sin cos tan csc sec cot 30A°A 45A°A 60A°A Questions: 1. How did you find the values? 2. What did you discover about the values you obtained? 3. What do you think makes these angles special? Why? Now

that you know the values of the trigonometric ratios of special angles of a right triangle, you are now ready to apply these concepts by doing the next activity. 32. What to REFLECT and understand In this section you will learn the process of determining the values of expressions involving trigonometric ratios of spec1a1 angles even without the use of a calculator. Remember that the two special right tnangles are the 30A°A ¢AAA 60A°A ¢AAA 90A°A triangle and the isosceles (45A°A ¢AAA 45A°A ¢AAA 90A°A) triangle. Using the table of values in the previous
activity, consider the following examples. Example 1: Determine the exact value of the expression sec 30A°A + cot 60A°A. Solution: 453 sec 30A°A + cot 60A°A = 2 33 + 3 3 = 3 3 3 = 3 Example 2: Find the exact value of sin2 30A°A + cos2 45A°A. Solution: sin2 30A°A + cos2 45A°A = (sin 30A°A)2 + (cos = 1 2 4% >a7 AZce 472 2 + 2 2 42 477 472422 = 1 4 + 2 4 = 3 4 Example 3: Determine the value of 8 ANGLE X When sec x = 2 solution: referring to the table, sec 60 ° = 2. Therefore, x = 60 ° Example 4: If x = 45 °, show that sec2 x + tan x = 3 solution :
Replace X with 45 °, we have Sec2 45 ° + Bronze 45 ° = (second 45 °) 2 + tan45 ° = (2) 2 + 1 = 2 + 1 = 3 33). Are the Triangles of 30 ° ° € “60 ° €“ 90 ° similar between sa? Explain. 4 € ¢ Suppose you know the length of one side of a triangle of 30 ° 4 € “60 ° €“ 90 °, how can you determine the lengths of the remaining sides without measuring them directly? The following activity helps you deepen your understanding about the Trigonoméa © Tricas de Egulos special ratios. You will also need your knowledge of the radicals. Activity 5: You have completed me!
Look for a company. Use the options in the box to complete the equations below. The calculator is not allowed. without 30 ° 12 6 2 9 4 without 60 ° 1 1 2 tan 45 °24 CSc 60 ° 1. cos 30 ° + =9.3CSc60°a€"“ = 2. Without 30 ° ° & € because 60 ° = 10. Without 45 ° (so 45 ° 4 € “cos 60 °) = 30 2. What mathematical concepts remembers and uses to find the exact values? 3. Do you think these concepts are important? Why? 4. How will it be anu a sallim 2.1 ojudnoc
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point to 30 meters of the building is 65 °. 2. The depressing unit of a child from a point in a lighthouse 30.5 meters above the surface of the water is 3 °. 3. If an avione that crosses an altitude of 9 km wants to land in Naia, it must begin its descent so that the depressing unit to the airport is 7 °. 4. A péjaro sits on top of a 5 meter post. The depressing of depression from the péjaro to the feet of an observer who moves away from the lighthouse is 35 °. 5. Two points on the same side of a tree are 19.8 meters away. The elevation frames of the upper part of the
djrobol are 21 ° from one point and 16 ° from the other point. Questions: 1. How did the activity found? 2. Did you find any difficulty in illustrating the problems’? 3. What mathematical concepts did you apply to have an exact illustration? 4. Based on the drawings you have, how will it define the elevation of depressing and the number of depression using your own words? You just learned and practice how to draw images presented by the information in the problems given. Using this ability you can now illustrate and solve similar problems that imply elevation
and depressing levels. 42. You just learned and practice how to draw images presented by the information in the problems given. Using this ability you can now illustrate and solve similar problems that imply elevation and depressing levels. What to do to reflect and understand in this section, will illustrate and solve the problems that imply the elevation and the information of depression. You will also use the :4 :4 dadivitcA , .roiretna dadivitca al ne sAiriuqda euq sal ranimreted arap senoicidem rasu y sedutignol ridem jArdoP .n3Aiserped y n3Aicavele ed
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arutla ed sortem 21 ed etsop nU .1 :n3Aiculos ed samelborp odazilitU alumr3AF ?ranimreted ebed es ©AuQ¢A ?nad es/se ©AuQA .amargaid le ajubiD 364 .n3Aicaunitnoc a allitnalp al esU .samelborp setneiugis sol avleuser y artsuli ogeul ,oicos nu eugsuB !revloser YjA of Eingles. What to transfer in this section, its objective is to apply its understanding of the leccion The angle of elevation and depression to real life situations. you will be given a task to demonstrate this learning. 44. 4Zx activity 5: What can I learn from my shadow? objectives: 4€¢ to apply
sinus, cosine and tangent relationships to find angles of elevation and depression. &€¢ to measure lengths and oar measurements to determine angle measurements. materials: metric tape, clinometer instructions: must be in groups of four members to perform the activity. Procedure: 1. measure the height of a member in the group. 2. measure the length of your shadow. 3. By hearing what you know about trigonometric relationships, determine the angle of elevation from the ground to the sun. (draw an image of the situation that will help in its calculation.) 4.
measure the shadow of the object. 5. Using the elevation angle and the measurement of the shadow, hear what you know about trigonometric relationships to determine the height of the object. (draw an image of the situation that 465 will help you in your calculation) questions: 1. What have you learned in the activity? 2. Can the sinus or the cosine of an angle be greater than 1? if so, why? 3. type a problem that applies angles of elevation and depression; show an ilotration with a complete solution. Summary/synthesis/generalization in this lesson has studied
how to lot and solve problems involving lifting angle and depression angle. he was given the opportunity to perform activities that helped him identify and define the angle of elevation and the angle of depression through ilotrations. He has also learned that by solving problems he should draw a detailed diagram to help him visualize them. These concepts he has just learned will help him get to the next lesson. 45. 466 Activity Sheet: What can I learn from my shadow? Name: Date: Group members: setnaidutsE
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you go about it? Pictures depicting real-life situations were given in the previous activity and your knowledge of the concept of angles of elevation and depression was assessed. These concepts are important for you to work on the next activity. ¢AAnA Activity 5: Let's Work¢ AAATt¢AAAOut  Group yourselves into 5 or as instructed by your teacher. Let a representative from each group pick one problem. Members of each group should work together to solve the problem they have picked. Present and explain your solution. 1. A ladder 8 meters long leans against
the wall of a building. If the foot of the ladder makes an angle of 68A°A with the ground, how far is the base of the ladder from the wall? 2. Adrian is flying a kite. He is holding the end of the string at a distance of 1.5 m above the ground. If the string is 20 m long and makes an angle of 40A°A with the horizontal, how high is the kite above the ground? 3. A man, 1.5 m tall, is on top of a building. He observes a car on the road at an angle of 75A°A. If the building is 30 m high, how far is the car from the building? 4. A four-meter ladder leans against a wall. If the
foot of the ladder makes an angle of 80A°A with the ground, how high up the wall does the ladder reach? 5. An airplane took off from an airport and traveled at a constant rate and angle of elevation. When the airplane reached an altitude of 500 m, its horizontal distance from the airport was found to be 235 m. What was the angle when the airplane rose from the ground? Questions: 1. What are your thoughts and feelings about the activity? Why? 2. How will you assess yourself in terms of the given activity? (Are you good at it or do you still find difficulties in




solving application problems on right triangles?) 3. Why do you assess yourself as such? 51. Reflect and understand its objective in this section is to look at more close to real -life problems that imply straight triangles. Two activities are presented to test your understanding. Activity 6: Where have I been wrong? 1. Read carefully the problems that arise below. 2. Analyze the suggested solutions and find out what happens to them. 3. Write your solutions in the second column of the table indicated below. 4. In the third column of the table, write an explanation
for what its solution is correct. Problem No. 1: An avion is flying at a constant altitude of 100 m on the ground. At that time, it was recorded that the airport depressing unit is 40 °. Find the horizontal distance between avién and airport. SUGGESTED SOLUTION MY SOLUTION My explanation at 40 ° 1000 m C x B 472 PROBLEM 1: Let the avién and b represent the airport. so 40 ° = opposite to the adjacent tan 40 ° = x 1000 x = 1000 (so 40 °) = 1000 (0.8391) x = 839.1 & “The horizontal distance between the avién and the airport is 839.1 m. 52. PROBLEM
No. 2: The Pagasa announces that a typhlne will enter the Philippine Llablhty Zone Heavy winds and heavy rains are expected over the prov1nces of Bulacan and nearby in central light. Adrian lives in Bulacan. He realized that one of the posts installed in the garden is about to collapse. As a precautionary measure, he attached a 2 -meter wire to the light post to support h1m One end of the wire joins a meter of the base of the lamp post and the other end binds to the base of a nearby tree. He determines the unit that the wire does with the ground. SUGGESTED

G G G G G did did you overcome these difficulties? Being able to analyze what is wrong with a given solution and present the rlght solutlon to the problem will give you an edge in planning solutions to the problems that you encounter in life. Activity 6 provided you with an opportunity to improve your thinking skills which you will need in doing the next act1v1ty 53. ¢AA:1A Activity 7: Problem Solving Read each of the follow1ng problems carefully and solve. 1. Obiwan is standing at a distance of 15 m from the base of a tree. From where he is standing, he can see
the top of the tree. If the tree is 15 m high and Obiwan is 1 m tall, what is the angle of elevation of the top of the tree? 2. A bamboo pole is leaning against a tree. If the height of the tree is 12.2 meters and the angle made by the pole and the ground is 40A°A, what is the length of the pole? 3. The angle of elevation of the sun is 27A°A at the same time that a flagpole casts a shadow 12 m 474 long. How high is the flagpole? 4. From the top of a lighthouse 29.5 m high, the angle of depression of an observer to a boat is 28.5A°A. How far is the boat from the
lighthouse? 5. According to a lighting specialist for an art gallery, for best illumination of a piece of art, it is recommended that a ceiling mounted light be 1.8 m from the piece of art and that the angle of depression of the art piece be 38A°A. How far from the wall should the light be placed so that the recommendations of the specialist are met? Give your answer to the nearest tenth of a meter. Questions: 1. Can you solve problem 1 without computing? How? 2. How did you solve problem 2? Can you illustrate what the problem states? 3. In problem 3, if the
angle of elevation of the sun is increased, what happens to the length of the shadow of the flagpole? If the angle of elevation of the sun is decreased, what happens to the length of the shadow? Support your answer. 4. How did you answer problem 4? problem 5? What to ribircsE .B .opurg us a adangisa aicnatsid al razilitu ed eser?AgesA .8 dadivitca al ne odasab amelborp le ralumrof ,opurg ed sorexAapmoc sus noc otnuJ :otneimatnelac ed oicicrejE .A .8 dadivitca ne senoicapurga sal etlusnoC .lapurg dadivitca anu se atsE :atoN laer adiv ed samelborp ed
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suS Problem that implies the correct triam using situations found at home or at school and 476 provide solutions to this problem. Questions: 1. How do you feel about the activity? 2. Did you fight? ta? to write a problem that is required in part B of the activity? If so, how did you come up with it? Note: Suggested Scoring Rubrics for Activity 9 (Formulating Real-Life Problems) are found in the Teaching Guide. SUMMARY/SYNTHESIS/GENERALIZATION Lesson 4 is all about solving word problems involving right triangles. The different trigonometric ratios,
angle of elevation, and angle of depression were recalled in this lesson since these are vital concepts which you must understand to successfully solve right triangles. Activities that will help you remember the difference between angles of elevation and angles of depression were included in this lesson. Opportunities for cooperative learning where you can develop team work and application problems using real-life situations that will help you understand how the concept of trigonometry can be applied in the real world are likewise provided through some of the
activities in this lesson. The concept of right triangles discussed in this lesson can serve as springboard for the next lesson which is solving oblique triangles. 56. Oblique Triangles Introduction The triangles we see around us are not all right triangles. Look at the pictures below. Can you see the triangular patterns? Do the triangles you see in the pictures contain a right angle? acute triangle obtuse triangle 477 5 The triangles that you see in the pictures are known as oblique triangles. ¢AAxA Activity 1: Look around the classroom. 1. Can _you see things in the
shape of oblique triangles? List down at least five things you see around that may not be considered as right triangles. These are oblique triangles. 2. Take a second look at the things you have listed and find out what common characteristic these triangles have. 3. If you were asked to classify the things in your list into two, how would you do it? What is your basis for classifying them as such? 4. Can you now define an oblique triangle? Give your ﬂArapurga sol om3Ac¢A ,sod ne solugn.Alrt sol arapurga euq 3Aidip el es iS .2 ?sodad solugn.Alrt sol ed onu adac
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