Trigonometry - Functions and Graphs Lesson #3: Trigonometric Ratios S

O Using One Trigonometric Ratio to Determine Other Trigonometric Ratios

Class Ex. 86

i CotA= \'—/2—5— and sin A is negative. Complete the following procedure to determine exact

}_____ﬁ values, with rational denominators, for csc A and sec A.

a) Since the cotapgent ratio is positive. and the sin ratio iz negative_anale A must tarminacs
A in quadrant ,% . '

(/X’c b) Since cotA = g - i,weknowtlmthepoint(-\/—f,— )
lies on the terminal arm of angle A in the third quadrant. « !
Sketch a diagram and draw the reference triangle s ‘
illustrating the above information. \
(NS )
c) Usex2+y2-rztodeterminethcvalueofr,andhencedetemﬁnemeexactvalm
Sosdiaie A
X< - A cscA=L:~}.
(‘3 =) E A 3 I
DU § ( 3 3 s
X = = ( = - - ‘e:
O r' \é‘) ron r SP(A - ‘é_ -
- \f\‘r:: ) - Ll - ¢ 4 G o
Complete Assignment Questions #5 - #15
Assignment
1. In which quadrant(s) does the terminal arm of rotation angle 8 lie if
3 l:‘\ a) sin fis negative? 3 .,y  ¢) csc Hand tan Gare both negative?
Tlc

b) sec @is positive? \'-‘ - d) cot @is positive and csc 8 is negative? 3

2. Determine, without using technology, whether the given trigonometric ratios are positive

Or negative. ) _
a) cos 181° b) ‘cec %f ¢) tan (-300°)
. 14n ¥ T .
d) sm—3— e) asa)" 4] sec(—ZJ
9%

-
SR
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3. Find the value (to 4 decimal places where necessary) of ¥ swith blw e
‘ \
® a) m%’ b) cos (-382°) c) sin —%) 0“3_ re 7Y
\ 0. 91 - 0.8660
d) cot 30° e) csc60 4} sec(-%“)
] \ o
1
w2 Sinou
=\ - -
- 113\ B e - i

4. Rewriteasthesameuigonomcuicﬁmctionofapositiveacuteangle.(n{. w\( w| § 'A
TIC

/k’ 8) sin 205° = M b) cot-—-w c) csc 107° = C‘:)C 1 ;o
T

’CO‘} v

@7%— GﬁL ’ @ﬁll—

O “s ( 19”) -YEL e) cosS:r-'Ws O 0t (-30°)='_}[&30.

.?_@
‘% Ag "’lc‘;.. retl 307
@ R XAV @ |

5. The point (4, 3)hesonﬂxetermmalarmofamtauonangleasshown
Determmethepnmaryand_rg_cmcalmgonMCMforthemtanonangle
Express each answer as an exact value.

. S S I S
I
X Key T 038~ K. N sec: S
Y ()= 24 r ¥ 4
S -
'j; e =y . % wte T
r= X ~\ 3.
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6. The point (10, ~24) lies on the terminal arm of an angle @ in standard position.  S¢( 7 oS T

O Determine the exact values of sec 8 and csc 6. (SC T s\A )
> —
X‘:,* xh3'( sec®= €, 15> .
4 “ o} La\ *(’343 X 10 S
-b‘llo
sco-¥. 3 .13
b T
7. Solve forthexequu'ed ratios in each of the following. Express each answer as an exact
value with a rational denominator. ol
g \ AT .
a) Iftane-%_z—,andangleOtenninatesintheﬁrstQuadrant t’/“‘*“"“"“m'‘5."9'“9‘“ g
determine cot 8, csc 6, and sec 6. H.02 43 _ a3
xo“ x} =—(v ('0*6 S'ﬁ \5. >
= e il G
u.+;.»r sCo=¥ _ 342,23
.5 J‘a =v” J >
r= r 3& AR S 5‘{2'-
b) Iftano-g andangleo tenmnat&cmthetlnrdquadmnt

determine cot 8, csc 6, and sec 8.
cota=z -4 wik_ 5

-G" —Sa_ﬁ_s"‘i
raJ" cscﬁ’%=%’:~=-3

O

4
> a
hne % ’1. S!Ca, » ift‘ﬁ:- °,q£2'-‘

8. If sz--l and cos X is positive, express cot X as an exact value.

b s de ,-,\3_ 3 ¥ X=X, I‘é:
J -
[ lc JQ) -3) "2

x> X r—«%ﬁ
9. CosA-—O.28,where:rsAs—2—. Determine the exact value of csc A.

(_oSPg"'O.a&=:1 ) (}SCA""V - £

v PR
4 cosh= X —

Y
O :"“
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Mbufiiple

. fikem10. The point (l -%J lies on the terminal arm of an angle A in standard position.

5

A\ i r‘ - —_!
\e/x::t alue:fsec\/x;s X _é’ : \j ke SQCA..EE
' x”'hj": r® s

[:.__L_z -\/—2— 2\ s 1_1_\3-“ _,z}‘
25 25 tg-) f(S') > T - J‘i

f}- 2: L4 -{-i —

ay 'Y

Use the following information to answer the next question.

Consider the following trigonometric expressions.

L cos2r+x) I cos(2x -x)
IOL cos(t-x) IV. cos(-x)

11. Ifcosx=A, which of the following is not equal 0 4? T (3T +x) = 5X = &

III only T (oS (IW'X} =osX = A’

® B. IVonly T cos (1 -X)= - s X = -A
C. IIlandIV only
D. some other combination of I, II, III, and IV ' (,os(,-'x\ - oS X = ‘A

12. Without using technology, determine which of the following has a different sign
from the others.

@201 qud 3 @)
B. csc(-72°) qaad 4 O
C. sec115° quad & @

D. '°°‘79:(1W ) ©

13. Without using technology, determine which of the following does not have the same valge..

as cot 277°. = - o¥ §3°
A, oot (-83°) covra1l
« COt(~— ®
B. cot (-263°) k. coH(-53)= - cot &3 . 3°
C. —cot 263° B . ot (- Ab?)- cot 971 - - otf

© e C. - cordp3’= - ot 83" i
D .-l = -(-wi8s )= (o}83
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Nuinentcal

Respdinse

Use the following information to answer the next question.

r ,[ Angles A, B, and C are rotation angles with the following properties.
&> A i r
QA
‘ﬂ's ar i . cscA-csc% where 0 sA<27,Am — .:,m\‘h@‘o‘k\' s q 30
T \f ,l . cotB-cot:;Tjr whereOsBsZ:rB--—- 7"‘5" b(l@ bul '\0\"“““@;‘
) 7yl e 1 - “__
’ I . SCCC-SOCS—:- whereOsCs2:r,(,- <> mafl T-@ bw\-'\o\‘? soQ
l
14. If the value of A + B + C can be expressed in the form kz, then the. value of k,
to the nearest hundredth is_____
(Record your answermthcnumencal response box from_li:_fttoﬁght.) & . q o
' scTl L= T \ Al W-1 3T
S\n 4 3 ref ] @ in qua | ,q ‘1 A._\_b N ¢
o co\'ﬂr Wi =T @i M 5aw-T 4T 3“'+ 'ﬂ" an_ aall
i & quad 8 “‘} E 1 5 lO
r , I N 2 Ll
tes w%«“ s Wy = v 2‘1

15. The point (4, -8) lies on the terminal arm of an angle 6. If the value of sm0+ &2
O can be expressed in the form k+/5 , then the value of k, to one decimal place, is

(Record your answer in the numerical response box from left to right.) C i (O

gi‘\gg\j ::_Y.e._l\r% -
L A I é{—j

S(CB' oo ‘L{_—‘: > R-
‘l"" —‘x_ ~

x>4 93 ¥ | AN~ +scL‘3 = &R +N§— = ;‘I—s'

xdryher”

N A AL p-3 &o-\o

The following problems could be used as a lead-in to the next lesson. Use the blank pages
the back of the workbook to answer this group investigation.

a) Sketch an angle of g in standard position with the point P(l, V3 ) on the terminal am

Without using technology, explain and carry out a strategy to determine the exact

Giroup
Fiay csbrc o

trigonometric ratios of three different angles greater than = and less than 2.

2
b) Consider an angle A in standard position with sin A = - 153 and 0 < A <27.
O Without using technology, explain and carry out a strategy to determine the exact
values of cos A and tan A.



