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8 4 Basic Trigonometric Functions

Trigonometric Ratios!

50

70

31°

S5

31°

sin & =

cos @ =

tan9 =

sin 8=

cos B =

tan =




Find missing side. Find missing angle.

22 2
12
28°
X
X
Solve R
12
62°
D E
Angle of Elevation

Airplane takes of with an angle of elevation of
and raises to an altitude of 1500 ft.
How far is the plane from the airport via ground distance?

Angle of Depression
Line of Sight

Mr. Brust looks out his window with an angle of depression of 32 degrees
to and sees two kids fighting.
He decides to break up the fight if it is less than 50 meters away.
If his window is 28 meters from the ground, will he break up the fight?

SUMMARY:

2|




7

7 8.4 Basic Trigonometric Functions

- PRACTICE

“Find the value of the frig functions ind

fcated.

(N

sing =

tanf =

2.

cosf =

tan & =

ol sitha =

8 ho sinff =

Ctana =

i

cos f

Find the measure of the indicated side.

Round to the nearest hundredth. - =

9

| 6. Gi{ren ADE F whére tDisa rigﬁf 7-

angle. Find fif m£E = 16°and
e = 4. (Draw a picture!)

Find the measiire of the‘indicated angl

7.
4

| 9 Given ADEF whcfé LD 1sa fight '

angle. Find m<FE ife=11.7 and
f=8. (Draw a picture!)

iangle.. Rotndfo-the nearesthundredh, -~~~ 7 a0

c

11,
. Fod

112 Given ADEF where 2D isa

right angle and msF = 35°
and d = 16. (Draw a picture!)




Label the picture given and then solve it. If no picture is

given, draw your own andsolve! .

13. The angle of depression is measured from the top of a
43 ft tower to a reference point on the ground. Its value is
found to be 63°. How far is the base of the tower from the
point on the ground?

14. The entrance of the old town l1brary is 2 3 ft above
ground level. A ramp from the ground level to the
library entrance is scheduled to be built. The angle of
elevation form the base of the ramp to its top is to be
15°. Find the length of the ramp

15. A closed circuit TV camera is mounted on a wall 7.4 ft
above a security desk in an office building. Tt is used to

.| view an entrance door 9.3 ft from the desk. Find the angle
of depression from the camera lens to the entrance door.

16. A jet took off at a rate of 260 ft/s and climbed in a
straight path for 3.2 min. What was the angle of ele-
vation of its path if its final altitude was 12,000 ft?

17. The angle of elevation from the bottom of the world’s
largest slide located in Peru, Vermont, is approximately
10.3°. The slide has a vertical drop of 821 ft. Find the
length of the slide.

ladder truck is 150 ft long. If the angle of elevation of
the ladder is 70°, to what height on a building will the
ladder reach?

‘:""r. .,.'h.‘ )
LhSs __“u

18. The extension ladder on top of a 6 ft high hook and | k

19. A rectangle is 14 cm wide and 48 cm long. Find the
measure of the angles on either side of the diagonals.

20. The Statue of Liberty stands on a 150 ft pedestal.
From a point 280 ft from the base of the pedestal, the
angle of elevation to the top of Liberty’s torch is 47°.
Find the height of the statue.
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8.4 Basic Trigonomeftric Functions

' APPLICATION

1. Solve the triangle. Round to the nearest hundredth. | 2. An isosceles trapezoid has sides whose lengths

are 5, 5,8, and 14, Find all four angles of the trapezoid.

i,

¢ w}he Hersch Building and the County Hospital are 38 meters apart. From a window in the Hersch Building, the

angle of elevation of the top of the hospital is 72.7°. From the same window the angle of depression to the ground
at the base of the hospital is 63.21°. Find the height of the hospital,

4. An engineer determines that the angle of elevation from her position to the top of a tower is 52°. She measures the

angle of elevation again from a point 47 m farther from the tower and finds it to be 31°. Both posmons are due east of
the tower. Find the height of the tower.

e

SRRy




5. Given the trig ratio, draw a right triangle, label all sides, find the other 2 trig ratios. DO NOT FIND 8! \

51'116’:—gl
11

6. Given the right triangle that connects the origin and the coordinate point (3, -4) shown below, find sin a.

4

”
=
i

r
”

rd
P

3, -4)

7. Use a combination of trig and Pythagorean Theorem to find the exact value of the x and y coordinate for the
circles below whose centers are the origin of the coordinate plane and radii are equal to one.
(Answers must be expressed as exact value fractions, do not give approximate decimal values!)

a. b.

e
S

H%r—l

(

8. The population of grasshoppers after ¢ weeks where 0 <t < 12 is estimated by P(t) = 7500 + 3000 sin{90¢),

a. Find P(5). What does it mean in this situation?

b. What is the initial estimate?

)

C,

. l'/m\
~—

(—, )




8.4 Basic Trigonometric Functions

~ PRACTICE

| Find the value of the trig functions indicated. . . © -

. 2.

_ sinag =1 =~
~ & & le 5

' 12 . L 3

5 12 16 8 sinff = 2-=

4 10 F=ir

6 _ 4 B
5" -
C ein = 088 == tanag = 9.4
sina g 0 5 _ ) L3
. 3
%— e '.',. —— -
tan 8 =l§; tan § "% cos B =%..%
Find the measare of the indicated side, Ronnd to'the nearest hundvedth. - - - = 5.0 0 e
4, ) % 5. 15 6. Given ADEF where 2D is a right
' 4 SinbkdT g‘ B__ 124 C Cos%a=-— angle. Find fif mzE = 16° and
6 _ ‘ = f = 4. (Draw a picture!')"I| '
. X -y -
SJEA . o= il - 1
, Ac é.Sm{"'l ) ¢ x X+ Los Yo > * Fanlb I
i X

| Bz ny | F ox L
T g e p N\ Pty
GerT D Ot F £y
| X:IS‘,'&} ' calb panlf
_ (F=137F ]

T oty e v o Sl Ay D

- L

o 2, 8. Y 9. Given ADEF where £D is a right
: + Ta~0:= 7 c Foan 8 ° 1Y angle. Find m«E if e=11.7 and

, 4 N v J= 8. (Draw a picture!)
-1 _ R . STAR . -
s & =Ton F’;) 3 2 PRCERLY (w.b %i FenC "':‘;l :
. ~ ) ) ‘ ) -0 M}
s, (©= 56730 D= 20.%5" 1:;||. > 6 _“" (*’6
‘Solve each triatigle. Round to the nearest hundvedth. - ... .. '

10. I 11. 4 12. Given ADEF where £Disa }
4 L ¢ Faun A:Ts' c Aan 232 P right angle and m4F = 35°

& dd=186 (Dl'a“n" a icture!)
5 an P
51 -y f 12 & L £
12 A‘. EJ\.' —i'—r) m B. %GV\;%: 5 '{ £

,';ﬂ '3‘5 - J-

y 4 le
o # _ Cos 3= . lj-5in 33 :_’;;-%
Fen o= P:v J:o’l—"h?»‘-"cfL ‘

ﬁtﬁ‘aﬂ({{] 36 sle
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(,3:6_'3‘{' C-———c-:ﬁ’_'ﬁ ';’5_.,’_:-,5 - ces 35 ¢ w&f:ﬁu-’ﬁ’
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Label the picture given and then solve it. If no pictare is given, draw your own and.solvel

13. The angle of depression is measured from the top of a
43 ft tower fo a reference point on the ground, s value 1s
found to be 63°. How far is the base of the tower from the

point oa the ground? %3
‘\’5.;-\ Q’S - ;

- ﬂ'ﬁ-n\ (;5:13.)5‘.'
Y tan? -jt}/

ks Aan®®

14. The entrance of the old town hblary ) 3 ft abox e
ground level. A ramp from the ground level to the
library entrance is scheduled to be built. The angle of
clevation formi the base of the ramp to its top is to be
15°, Find the length of the ramp

P a3
5 ‘;lv\ls - s,

l
3
’Jﬁm_ Y- Sin 15 = 22

X Sets = 1-? I
"“'-;2—;1’ §ialD
=Y

15. A closed circuit TV camera is mounted on a wall 7.4 fi
above a security desk in an office building. 1t is used to
view an entrance door 9.3 & from the desk. Find the angle
of depression from the camera lens to the entrance door.

gﬁ. _________________ Tﬁng""—‘

(I (’3 4z ?31
¥

, ) §~

16. A jet took off at a rate of 260 1t/5 and climbed in a
straight path for 3.2 min. What was the angle of ¢le
vation of its path if its final altitude was 12,000 £t?

S b R
1 j ; - =
l_}‘]"’\ P am SIV'\.@ Lf'ﬁ‘l_'l"
. !}"ﬁ‘_",ﬁ

= 5w X
1lvn = 191 520 S 1499

Leo fr o147

o

17. The angle of elevation from the bottor: of the world's
largest slide located in Peru, Vermont, is approximately
10.3%, The slide has a vertical drop of 821 ft. Find the
length of the slide.

i

%= 49aLL £y

18. The extension ladder on top of a 6 ft high hook and
ladder tuck is 150 ft long. If the angle of elevation of
the ladder is 70°. to what height on a building will the
ladder reach? - I PR

N LB
[ I P e

K= 140 9%

L B

19. A rectangle is 14 cm wide and 48 cm long, Find the
measure of the angles on either side of the diagonals.

20. The Statue of Liberty stands on a 150 ft pedestal.
From a point 280 ft from the base of the pedestal, the -
angle of elevation to the top of Liberty’s torch is 47°,
Find the hclght of the statue,

Y
'r&-A.LIq."".;_—%,,
’}fﬁb‘f&u\ Lir] '-'.E“{,Qs*
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. Skillz Review Simplify the followlng: .
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8.4 Basic Trigonometric Functibns

1. Solve the triangle. Round to the nearest hundredth. | 2. An isosceles traﬁezoid has sides whose lengths
are 5, 5,8, and 14. Find all four angles of the trapezoid.

[\

gfﬁ‘* he Hersch Building and the County Hospital are 38 meters apart. From a window in the Hersch Building, the
“igngle of elevation of the top of the hospital is 72:7°. From the same window the angle of depression to the ground
at the base of the hospital is 63.21°. Find the height of the hospital.

7 n X= 3 Ym7a.7°

33
: ‘. .- 0 _\_ )
T~ 7 fan 63217 = 2y 3 fan6221"
p6 38 (4 197.26 meten

4. An engineer determines that the-angle of elevation from her position to the top of a tower is 52° . She measures the
angle of elevation again from a point 47 m farther from the tower and finds it to be 31°. Both positions are due east of

the tower. ind the height of the tower. .|_Mﬂ _;( o lj': yﬁ’? ” "‘ﬁn §72°
3° v < (x3497) tan .lo
b’ = oy 3 (‘K'l ) @'3
l° 3'
B , ._ | X -‘q,\ (K-N?) Yo &
ok — i @
{:-,-::73 o X447 | S x hmﬁ X Fan FYH? fma
o X~ Hl. 58627 XWU ___K_hjéq: 47 hné'
= 458627 (dmn S2°) | K@,,,:ar'-. }qg&‘) : Y7 e Y

6 533 meéln ) T R wm fan At
- 1 » ST LY




5. Given the trig ratio, draw a right triangle, label all sides, find the other 2 trig ratios. DO NOT FIND 4!

‘ 7 .2 T -
9 0 q I\ a4 "'1 = “ q e 2. \ﬁa : _
sm9=ﬁ a?.-*gl . \L‘ a _ Zﬁo (“‘a}
a 2 (oS = w -
= Y0 ' \\
2o
(a2= [0 fang= 2= A @
| = VYy-10 2L 2.4 Mo
6. Given the right triangle that connects the origin and the coordinate point (3, -4) shown below, find sin a. J

pe— >

\\0( L-]
N\
\\:
[ )

(33 '4)

0

7. Use a combination of trig and Pythagorean Theorem to find the exact value of the x and y coordinate for the

circles below whose centers are the origin of the coordinate plane and radii are equal to one.

(Answers must be expressed as exact value fractions, do not give approximate decimal values!)

a. b.

" AN

(—,)

C.

45>

8. The populatlon of grasshoppers after f weeks Where 0< t < 12 is estimated by P(t) = 7500 + 3000 sin(90¢t).

a. Find P(5). What does it mean in this sxtuatlon‘?

b. What is the initial estimate?




