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Adv Geo ? 9.9: Introduction to Trigonometry
Objective
After studying this section, you will be able to
» Understand three basic trigonometric relationships

This section presents the three basic trigonometric ratios sine, co- 3un A
sine, and tangent. The concept of similar triangles and the Pythago- CosA
rean Theorem can be used to develop the trigonometry of right +anA
triangles.
Consider the following 30°-60°-90° triangles.
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Compare the length of the leg opposite the 30° angle with the length

of the hypotenuse in each triangle.
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In AABC, = f

)
If you think about similar triangles, you will see that in every
30°-60°-90° triangle,

leg opposite 30° £ _ 1
hypotenuse 2

leg adjacent to 30° £ _ ﬁ

For each triangle shown, verify that Ticieittion 5

leg opposite 30° £

For each triangle shown, find the ratio o a0ipcant 10, 30 £

In AABC and ADEF, E
a_d_6_3 B
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c=10 d
a==a
A 5 & D = F

Engineers and scientists have found it convenient to formalize

these relationships by naming the ratios of sides. You should memo-
rize these three basic ratios.

Three Trigonometric Ratios B
Aa
A C

b

Definition

sineof £ A

cosine of ZA
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Class Examples

Problem 1 Find: a cos ZA i CAH'
b tan 4B
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blem 2 Find the three I:rigc;m;;metric3 ratios for £A and £B. A
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Problem 3 AABC is an isosceles triangle as marked. B
Find sin £C. = 5
. |2
sort UPAGR

Problem 4 Use the fact that tan 40° = 0.8391 to find
the height of the tree to the nearest foot.
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Homework 3 D§ . So U
tonl=(an3 M QOSLM-—-—_—— CAH
5 If tan LM = %“}md cos £M. [Hmt Starl by drawing the tnang TOA
6 Using the figure as marked, name each C
missing angle. /9\5
A 3 B
5 _ 2?0 12 ADT 57 . A .o
a tan 44& A3 b 13 — COs . e " € 13 = sin vl = vy
v
7 Find each quantity. A
B = -5t
pc={0a-a5 =G 7 5
B &
- - _oP. (G _orp_ SV 5k
a BC a6 b Sm/_A_H_yp__‘_{—— ¢ tan ZBS 2= olb % 12
8 Given: RECT is a rectangle. R ) qF
ET = 26, RT = 24 N :El it
Find: a sin ZRET b cos ZRET g
=GP 19‘ = -—2' E : C
SWnLRET= ZC = 3 CoSLR =%___?'2.0_5
Problem Set B SoH cad TOA
9 Using the glven flgures find D
acot,LA="‘§ Has 5 !
: =2 = 17
b sin ZE= 7% 9/ 100:"8
¢ sin £DFG = == |
o e S
=r *,{ -+ F
X 10 Use the fact that sin 40° =~ 0.6428 ta find @ :
the height of the kite to the nearest
meter. |
sindo = 2= 2 >h 2200 (L428) h
af h ~ I ;q m S
1 :@a If tan LA = 1, find mzA.~ +4ens= =h > ﬁ MLA= t_lS
6,1 b If sin £P = 0. 55f1nd m/ZP. ax
Sin £P * 3% = & *L—=p=30° or
i % - X3 opPp - > _ 2XZ
12 Given: smAP EPQ—IO 3 Q SV\LP:W-S_IO
Find: cos /P y
CoseP= 2T, % - 4 L b a(3 4s)
P € R
13 Using the figure, find +eD = AC
Ad
a tan ZACD ofé . AD - T, ot TACT
G ﬂs D b
b sin LA {32 = AC
a3
.ﬁ__-_i 3 3L=94aD > AD o Ac,"+1301'~'“51 -
G q Bc-:.____ ABT —AC
s st A= 0. 32 ac = (a8 AC
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Problem Set B, continued R : M 4,12, ”~M E 0
14 Given: RHOM is a thombus. $ 303, 1.5 L&~
RO = 18, HM = 24 A —
Find: aﬁs L]%RM b ta';l £BHO H&D @] s ¥lyg.2
mp ° 5 Y e A 3.
15 Given a trapezoid with sides 5, 10, 17, and 10, find the sine of , _3 o> _ ¥
one of the acute angles. A snAz 5?76

16 )Given AABC with £C = 90° indicate whether each statement is
true Always (A), Sometimes (S), or Never (N).
oprp
i 4 = Ggs £B B b sing/A = tan LA b3
H~1P C ALWAN § c = 2o side cher
If AEQU is equ1lateral and ARAT is a rlght triangle with
RA =2,RT =1, and 4T = 90° show that sin ZE = cos ZA.

Skiip (+Hme)
18 If the slope of AB is(g 2 find the tangent of N y-axis
£BAC. A y
slope = 1x 5

A =1 C  x-axis

A

Problem Set C (. —ZCpadfowzs’ 3
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sin ZA = cos LA HYWP

L ‘_b
c
CaN O*-—b>
£ 4S,uS, 90

Haun ves > SochS

19 Use the definitions of the trigonometric ratios to verify the fol- o
lowing relationships, given AABC in which 2C = 90° c DAL= N\
PYTH 1D i A
- 2 2 _ sin ZA _ Lt L
a (sin £LA)* + (cos LA)* =1 c I;OS 7R tan £LA %uohemhden—ﬁﬁ—g
a b : . '
b dn /A - sin ZB law of swes d sin ZA = cos (90° — LA) Sk
(a] (smLﬂ - (toSLAD [_ﬂ o - —C_LV_)_ [ﬂ (‘Vc)
L % e b
CRIE - R
o> rb” o C b
I"*A 'Ll// c =C o
\Il‘-M o /\>‘°’ e W A
»B‘ | =
22 Given: KITE is a kite with sides as K
marked.
Find: tan £KEI = +on £LKEP
KIP > 4s 4 9
AP . . x[3
e
PITEY R #
W 3k c = {31
ALY —> =
W2 227 = % P 3
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Classwork
'y
1 Find each ratio. C 1Ia __41
a sin 2 d sin 2B OPP_\ pD3 b | S+
> g
b cos LA e cos /B 3 o ic Y/Ib/
¢ tan ZA f tan 2B g B —
id |'S/=
2 Find each ratio. 2 I1e %/r‘r'
a sin 30° d sin 60° S £ | S/¥
b cos 30° e cos 60° 2 ’

|
¢ tan 30° f tan 60° A __J 2a /‘9-1

i3 [2b | T3

3 Finf:l each ratio. l < ) & _X—yf:'é :J;Z—;\I’S ) 2¢c G/J
a sin 45° .,( X zd B/QJ
b cos 45° 15 Xz S . \
¢ tan 45° E 2e /@.J
28 |3
‘ . >a 3a ﬁ/z.
vt M 2 3
b tan £K @L 8 e .1 3e ]
0 4a |3%/®

4b [30, /9D







