Chapter /

Trigonometric Functions

7.2 Right Triangle Trigonometry

1. opposite=5; adjacent =12
Find the hypotenuse:
5* +12° = (hypotenuse)’
(hypotenuse)® = 25+144 = 169
hypotenuse = 13

ing =92 _ 5 _ad _12 _opp_ S
Sll’le—hyp—l3 COS@—hyp—l3 tano = j—12
hyp _ 13 _hyp _13 _ad _12

6= Sop " 5 0= 2 -1 coLO = v =5

2. opposite=3; adjacent=4
Find the hypotenuse:
3% + 4% = (hypotenuse)*
(hypotenuse)® = 9+16 = 25

hypotenuse =5
-0 _3 o _4 -opp _3
sin@ hyp = 5 cosO = p - 5 tanf = o -7
_hyp_> _hyp_>5 _ad _4
csce—opp—3 sece—adj—4 COte_opp_S
3. opposite=2; adjacent =3
Find the hypotenuse:
2% + 3% = (hypotenuse)*
(hypotenuse)® =4 +9=13
hypotenuse = /13
0 _0PP_ 2 _ 2413 j _ 3 _3./1_3 opp _ 2
sme— —E—T CcosO = 'h— J_ taﬂﬂ—a- 3
hyp J13 hyp _ Ji3 _ad _3
o0 = Sop~ 2 0= -3 cotd = 5pp = 2
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Chapter 7 Trigonometric Functions

4.

opposite = 3; adjacent =3
Find the hypotenuse:
3 + 3 = (hypotenuse)”
(hypotenuse)® = 9+9 =18
hypotenuse = /18 = 342

: _opp_i_ﬁ ad _ 3 _ R _0opp _3_
sme— _3J§_ cosO = Fyp - J_ = > tane—mj-—g—l
hyp 3J' _hyp_3J2 _ _adi _3_
o0p =J2 sechH= -3 J2 cote—@—g—l
adjacent = 2; hypotenuse =4
Find the opposite side:
(opposite)” +2° = 47
(opposite)’ = 16- 4 =12
opposite = 12 = 243
opp _ 2J§ 3 _adi _2_1 _opp _ 243 _
sin@ = 'h— T COS@—hy—p—Z—E tane—aj-—T—ﬁ

opposite = 3; hypotenuse = 4
Find the adjacent side:
3 + (adjacent)’ = 4°
(adjacent)’ =16- 9=7

adjacent = J7
—om _3 _ad _J7 _opp_ 3 _3J7
sme—hyp—4 coso hyp ~ 4 tanE)—adj _ﬁ_ 7
_hyp_4 _hyp_ 4 _ 47 _ad V7
cscH = o0 3 Sece_adj_ﬁ_ = cote—opp—3
opposite= 2 ; adjacent=1
Find the hypotenuse:
(\/5)2 +1% = (hypotenuse)®
(hypotenuse)” =2+1=3
hypotenuse= 3
0P _J2 _J6 _ad 1 _J3 _opp_ J2 _
sinB = cosO = == tan6 = = =
hyp B 3 yo 3 3 p=T Y2
_hyp_JSB_ 6 _hyp_ B _ adi _ 1 _J2
CSC@—O—pp—ﬁ—Z SeCG—E—T—Jé COte—@—ﬁ—T

668



Section 7.2  Right Triangle Trigonometry

8. opposite=2; adjacent = 3
Find the hypotenuse:

2° + (‘E%)z = (hypotenuse)
(hypotenuse)® =4+ 3=7
hypotenuse J7

o - 0Pp _ 247 _ad _ B _ S _opp_ 2 _243
sng =R - 2 A pp - WS WAL g 00D 2 248
hyp =7 7 hyp J7 7 adf 3 3
_hyp_ J7 hyp _ 7 _ 21 adj _ 3
cscO = = SeCH = === —= = coto = —=
opp 2 ad J3 3 opp ~ 2
9. opposite=1; hypotenuse= 5
Find the adjacent side:
1° + (acljacent)” = (v/5)
(adjacent)’ =5- 1=4
adjacent = 2
a-0p_ 1 _ 5 adi _ 2 _2J5 opp _
sino = == cosO = S —_= tano =
hyp " J5 5 hyp" 5 5 a ’2
_hyp_ &5 _ _hyp _J5 _adi _2_
CSCG_WJ_T_‘E secH = -7 COte_o_pp_I_
10. adjacent = 2; hypotenuse = 5
Find the opposite side:
(opposite)® +2° = (\/5)2
(opposite)’=5- 4=1
opposite=1
pp 1_J§ _ad _ 2 246 _opp_1
_hyp_J§ _hyp _J5 _ad _2_
—o_pp—T—JS %CG—EI-—T CO'[@—W)—I—Z
11. sin6=-1; C(ﬁ;=£
2 2
oy = S e°§ra 1.2 _ 143 J§ oo Lo L 343 3J§ i
cosd 35‘/3’.0 2 JI_S BB tano ae‘/g BB
2 g 3ﬂ
1 2J§2J§ NI S
~ Cosf 35‘/50 B3 sing &0
> = &5
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12. sing =—; coez-;
ae‘/§0
s €25 43 2 1 143 J§
tane—————— \E’a cotf = — =
cosh 20 tane 43 ¥3
2
11 11 _ 243 2J§
= Ze—=2 CCO= — = —==
cosf &0 sne &30 J343
o >
13. snb =-; C(ﬁazi?;l5
290
S0 _ 8 2.3 246 26 o 11 _ 5 J5 56 45
cosh RFBO 35 S 5 tand B0 255 10 2
£35 §5
1.1 _345.3h -1 _1._3
cosd FFEO 55 5 sng R0 2
35 &5
14. sin6=-1, C(IS=2—f
g0
oS _ €3 13 1 B JE
cosd 3%‘/50 3 2J— 22 2
35
oot oL _ 43 4J'_2J§
tand aeJE "2
45
1 __1 _ 342 3P .1 4
cosd BY20 222 4 sing &0
3 5 &0
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Section 7.2  Right Triangle Trigonometry

15. sn6 =72 corresponds to the right triangle

Using the Pythagorean Theorem:
2
V2 (adjacent)” + (V2 =22
adjacent (adjacent)” +2=4® (adjacent)” =2 ® adjacent = ¥2
So the triangle becomes v g
q
V2
COS@:_JZQ:& tane:o_pP:Jz:l C(ﬂ:ﬂ_ﬁzl
hyp 2 2 adj W2 opp V2
_hyp_ 2 _ _hyp_2 _
CscO =—=—== =J2 se®=—=—= =2
o V2 j V2
2 : .
16. cos :7 corresponds to the right triangle
Using the Pythagorean Theorem:
opposite 2 . ( )
(opposi e =2
3 (opp
W2 (opposte) +2=4® (opposte) = 2® opposite =2
. 2
So the triangle becomes P
q
V2
sino =9pP Q—Z‘E tan@ opp_\E cal —ﬂ:ﬁ:
hyp 2 2 adi V2 o V2
_hyp_ 2 _ _hyp_2
csch = 2= =J2 se®= 2= = "7
opp W2 adj W2
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17. cosd :é corresponds to the right triangle
Using the Pythagorean Theorem:
: 3
opposite
PP (opposite)” +(1)* =3
g o \2 _ N2 o
1 (opposite)’ +1=9® (oppositd® = 8® opposite = y8

So the triangle becomes Js 3
q
1
ino :ﬂ’:ﬁ:& t B_OpP:E_Zﬁ Cote_ﬂ:iﬁ
hyp 3 3 adj 1 opp VB8 V8
Csce_hlpziﬁzg_‘,é e@_hyp:§:3 _ézz_ﬁzﬁ
opp J8J8 8 j 1 8 8 4
18. sinb =§ corresponds to the right triangle
Using the Pythagorean Theorem:
4
V3 (adjacent)” + (\E%)Z = 4?
q
adjacent (adj acent)2 +3=16 ® (adj acent)2 =13® adjacent =13

So the triangle becomes J3 S
q
Vi3
cosp =2 _ 3 o =900 _ 38 VI3 _ 30
hyp 4 ad 3413 13
cscp=P_ 43 a8 o typ_ 4 JI3_4VI3
opp JY3J3 3 adj J13J13 13
adj _ V1343 _ 39

(0 = — = = —
© opp 7:-%-75 3
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19. tano :-; corresponds to the right triangle
Using the Pythagorean Theorem:
hypotenuse
1 (1) +(2)° = (hypotenuse)’
> 1+ 4 =(hypotenuse)’ ® 5 = (hypotenuse)’ ® hypotenuse = ¥5
So the triangle becomes L V5
q
2

Cog):ﬂ:iézﬁ e_o_pp_iézﬁ CotG:_J:E_Z

hyp ¥6v5 5 hyp vEv5 5 opp 1
esco=2 -5 _ sco= VP - 35

opp 1 adj 2

20. cotH :% corresponds to the right triangle

Using the Pythagorean Theorem:
hypotenuse
2 (1)2 + (2)2 = (hypotenuse)2

— 1+ 4 = (hypotenuse)’ ® 5= (hypotenuse)’ ® hypotenuse = v5

So the triangle becomes 5 J5
q
1

CO@:—J:iézﬁ S'ne O_ppziﬁzz_JE tane:o_pp:gzz

yp V5v5 5 hyp V56 5 |1
csco hyp:Jg secf)—hyp—‘,g J5

opp 2 i 1
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21. secO= 3 correspondsto theright triangle

Using the Pythagorean Theorem:
: 3
opposite (opposite)” +(1)* =3
1 d (opposite)’ +1=9® (opposite)’ =8® opposite=v8
So the triangle becomes 5 V5
q
1
Sne :%:@:& tan :O_pp:£:2J§ Cote :ﬂ:ié
hyp 3 3 adj 1 opp VB V8
C&@:M’:iﬁzs_‘,é cod :_jzl _E:&_E
opp J8J8 8 hyp 3 8 8 4
22. cscO=5 correspondsto theright triangle
Using the Pythagorean Theorem:
S
1 (adjacent)” + (1)* =57
ad =T (adjacent)’ +1=25® (adjacent)’ =24 ® adjacent =v/24
So thetrianglebecomes 1 2
g
V2
COSB adJ J2_4 4J6 taﬁ—%—L@—ﬁ——G
hyp 5 5 adj 24 y24 24 6
gne:%)—l %CO:M):LE:%:LJE
hyp 5 adi J24J24 24 6
cot = ﬂ :@ :4‘,6
opp 1
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23. tand =2 corresponds to the right triangle

Using the Pythagorean Theorem:
hypotenuse
V2 (1)2 + (\/5)2 = (hypotenuse)2
a
1 1+2= (hypotenuse)2 ® 3= (hypotenuse)2 ® hypotenuse = 3
So the triangle becomes V3
V2
q
1
cosp =2 - L E ‘E' gne—ﬂ’—ﬁﬁ—@
hyp V3 J§ hyp V33
seé 3
“opp 2 J_ adj
ad _ 1 \/_ _ \/5

to=2d _ _v2
o 2z 2

24. secH= % corresponds to the right triangle

Using the Pythagorean Theorem:
opposite 2 (opposite)” +(3)* =5
3 9 (opposite)” +9=25® (opposite)’ =16® opposite = 4
So the triangle becomes 4 5
q
2
snezo_ppzﬂ t e:o_ppzﬂ C(ﬂ:ﬂ:g
hyp 5 ad 3 opp 4
opp 4 hyp 5
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25. cscO =2 correspondsto theright triangle

Using the Pythagorean Theorem:
2
1 (adjacent)” + (1) = 2°
ad] e (adjacent)’ +1=4® (adjacent)’ = 3® adjacent = 3

Sothetrianglebecomes 1 ¢
q
V3
adj 3 opp_ 1 J3_J3
CoOh ==—= = — tanh = — = —= —= = —
hyp 2 adj J3J3 3
: opp 1 hyp 2 J3 243
SII’IG:—:— SeCO:—:——:_
hyp 2 adi J3J3 3
cot = ad :é =4J3
opp 1
26. cotd = 2 correspondsto theright triangle
Using the Pythagorean Theorem:
hypotenuse
1 (1)* +(2)* = (hypotenuse)®
> d 1+ 4 =(hypotenuse)’ ® 5 = (hypotenuse)’ ® hypotenuse = v5
So the triangle becomes L V5
q
2
adj 2 5 246 . opp 15 5 opp 1
oY =— = —=—==—— Snf =— =—=—==— tand = — ==
hyp 645 5 hyp V55 5 adj 2
CSCG:M:E:JE Seezhlpzé
opp 1 ad 2

27.  sin*(20°) + cos’(20°) =1, using the identity sin® + cos’6 =1

28. sec’(28°)- tan’(28°) =1, using the identity tan?0 +1=sec’0
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Section 7.2  Right Triangle Trigonometry

: : 1 1
80° 80°) = sin(80°) x =1 = —_
Sin(80°) cso(80°) = sin(B0°) e =1 g theidentity 0= 53
1
10°)cot(10°) = taf 1 0% =1 = —
n(107)cotla0) =tab 1 0Tras =1 g the identity 0 = o
tan(eer)- SEF) _Sl60Y)_snC) 8w
cos( 0°) cos(50°) cog50°) , using the identity cosH
cos(25° _co5(25°) cos(25°) 0 coso

cot(25°) -

) _ ).
sSn(25°)  sn25°)  sin(25%) , using theidentity 1 = gng
sin(38°) - cog52°) =sin(38°) - sin(90°- 52°)=sin(38°)- sin(38°)=0
tan(12°) - cot(78°) =tan(12°) - tan(90°- 78°) =taf12> taf12P=0
) _

cos(10° sin(90°- 10°) _sin(80°) _ 1
sin(8°)  sin(80°) sin(80°)
) _

cos(40° _sin(90°- 409 _sin(50°) 1
Sn(5°)  sn(0°)  sin(509

1- cos’(20°) - cos(70°) = sin*(20°) - sin*(90°- 70°) =sin*(20°) - sin*(20°) =0
1+tan®(5°) - csc?(85°) = sec?(5°) - sec?(90°- 859) =sec?(5°) - sec?(5°) =0

tan(20°) - 279 _ 51100080 709 _ ey . SNRP) 206 - tan(209) =0

cos(20°) cos(20°) s(20°)
cot(40°) - :QSQ - cot(40) - % cot(40°)- (;Os((jg))—cot (409) - cot(40%) =0

an(35°) sec(55°) cog(35°) _gﬁ “sec(55°) cos(35°) = sin( 35°) sec(55°)

- in(35°) cs{90° - 559) = sin(35°%) o 359) = sin(35°) xwzs) -1

cot(25°) csc(65°) sin(25°)
gﬂsé%z))o sc(65°) sin(25°) = cos(25°) csc(65°) = cos(25°) se(90° - 65°)

= c0g(25°) sec(25°) = C05(25°) X =1

cos(25°)
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cos(35°) sin(55°) + cog(55°) sin(35°) =sin(55°+ 35%) =sin(90°) =1

sec(35°) csc(559) - tan(35°) cot( ) seq( 35%) sec(35°) - tan(35°)tan(35°)
sec” 35°- tan” 35°=1

45 Given: s($0°)=%
o) _ cirfon® . fo\ — cirfandl _ 1
A cos(60°) =sin(90° - 607) = sin(30°) =3
0052(30") =1- sin2(30°) =1- 86'“92 =1- 1.3
(b) ) &4
0 _ N1 1
%5-M3°)-W-@-2
“ 25
(d) secg§ =sec(60°) = cso{90° - 60°) = csof 30°) =2
18, Given: S|n‘6©?
A cos(30°) =sin(90°- 30°) = sin(60°) = ?
ang ., 3.1
o cos’(60°) =1- sin®(0°) g—ﬂ_ i
O a0 L 2 J3_243
© secggb—sec(BO) cos(30°) 39J§ “BH 3
25

(d) cscggﬂ cso(60°) =sec(90° - 60°) = sed{ 30°) = %

47. Given: tan6 =4
(@ sec’® =1+tan’0 =1+4°=1+16=17
1 _1
(b) coto ~f@no _ 2
& ao- _
(©) cotg® - 65 =tand = 4

24 — 2, _ 1 _ 1 _ 1 _ 17
(d) csr:E)—1+cot6—1+m-1+4?_1+m_E
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48.

49.

50.

ol
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(@ cosb = =0 -3 (b)
(c) csc(90°- 0) =sech =3
(d) sin®0 =1- cos’6 =1- 126—1 1—1 %
Given: cscO =4
_ 1 _1
(@ Snb=cx5=7

(c) sec(90°-6)=cscH =4
1 _ 1

tan’0 =sec’0-1=3*-1=9-1=8

(b) cot’0=csc’-1=4"-1=16-1=15

1

(d) sec’® =1+tan’0 =1+

Given: cotf =2

1 1
(@ tand = o5 = > (b)
(© tangeg- egzcote =2
2 2 1 1
=1+ =]l+=—=1+==1+
(d) sec0 tan“0 P >

v S(3) »062

@ cos(38°) »?
n? (380) + 0082(380) =1

=1+
cot?0 1 csc?h- 1

1
7

_ _ 1 _16
_1+42-1_1+I5_I5

csc?0 =cot’0 +1=2°+1=4+1=5

N

cos® (380) =1- sin2(38°) ® cos(38°)

(b) tan(38°) »7? (C)
nfas?) = S) , 082 7
cos( 38°) 0785
() seq(38°) » 7 ©
SEC( 380) = 1 1 »1.274

cog(38%) ~ 0.785

(f) sin(52)° »? (9)
S n(52°) = cos(90° - 52°)

= cos(38°) » 0.785

cot(38°) =

= J1- sin(38") » |f1- (0.62)° »0.785

cot(38°) » ?

cos(38°) 0785 1966
sin(38) ~ 062

cs{38°) » 7
1 1

CSC(3 0) = sin(38°) » 562 »1.613

(90° 52°)
sin(38 ) » 0.62
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52.

53.

55.

(h) tan(52°) »?
tan(52°) = cot(90° - 52°) = cot(38°) » 1.266
Given: €0s(21°) »0.93

(@) sin(21°) »7
sin? (21°) +cos (21°) =1

sin?(21°) =1- cos’(21°) ® sin(21°) = Jl- cos’(21°) » ‘/1- (0.99° »0.368

(b) tan(21°) »? © COt(210) »?
sin21°) 0.368

tan(21°) = » =0.396 cot(21°) = C(_)S(Zlo) » 0.93 =2527
cos(21°) 0.93 S|r(21°) 0.368
@ sed2r)»? w°(21°) »?
a1 1 1

seqf21) = — 2 5% »1.075 csc(z ) = Sm(210) > o » 2717
(f) s n(69°) » 7 (g) COS(690) »7?

sin(69°) =cos(90° - 690) cos(69 )= (90° 690)

= cos(21°) » 0.93 =g (21 ) » 0.368

(h) tan(69°) »7?
tan(69°) = cot(90°- 69°) =cot(21°) » 2.527

Given: sn6 =0.3
. a) fo PR . _ _
sino +cosé7- ez- snd +snd =0.3+0.3=0.6

Given: tand =4
&P 6- _
tano +tané7 - ez- tan0 + cotO = tano +

sind =cos(20 +30°) =cos(90" - (60° - 20))=sin(60° - )
The equation sin :sin(GO° - 26) will be true when

6=60°- 20® 30 =60° ®6—6§ =20°.
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56. tand = cot(p +45°) =cot(90° - (45° - 0)) =tan(45°- 0)
The equation tanf = tan(45° - 6) will be true when
0=45-0® 20 =45°® 0 =4750 =22.5".

1500 , 500

57. (9 T:m+m:5+5:10minutes
(b) T=209+2% =5+15= 20 minutes
_ 500 _ 500
(o tanb = ~x ® x= @no
SinG =— 509 ® distanceinsand:ﬂ
distancein sand sind
5000 a5000
T:1500-x+distanceinsand:18500_ tan6b+gsineb:5_ 5 ,.5
300 100 300 100 3tan6 sind

(d) 1000 feet along the paved path leaves an additional 500 feet in the direction of the
path, so the angle of the path across the sand is 45°.

T=5- S + - > :5-i+i..=5-l—5+1—0 »10.4 minutes
3tan(45°) sin(45°) T 31 RLO T 3 2
25
(e) Graph:

15

N~

0 90
0

The timeisleast when the angle is approximately 70.53°. Theleast timeis
approximately 9.71 minutes. Thevalueof x is:

X :ﬂ »176.8 feet
tan(7053°)

58. Consider the length of the ladder in two sections, x, the portion across the hall that is 3 feet
wide and y, the portion across that hall that is 4 feet wide. Then,

st =3 ® x=—_ and SNO=2 ® y:..4_
X coso y sin®

- _ 3 4

L=x+Y =50 * 5no

50. (8 |OA|=|OC|=1 DOAC =DOCA;
DOAC + DOAC+180° - § =180°

2(POAC) =6 ® BOAC = 92
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60.

61.

62.

63.

o _|CD] _ |OD] _
(b) snb = [oC] =|CD| cosH = [oC] =|OD|
© an _|CD| _ _ICD] _ sing
anz = | D] “1+]oD| ~ I+cosb

Let h bethe height of the triangle and b be the base of the triangle.

a 0
h &%
sind =3 ® h=asn0 cosE):T ® b=2acosd

I\JII—‘

A==bh= %(Zacose)(asme) a’sing cosd

L D oh= h _
h= XX = xtan®; h=(1- x)><1_—X = (1- x)tanno
xtand =(1- x)tanno
xtan® =tannB - xtannd ® x(tand +tannB) =tanno
tanno

B tanf +tanno

a _ b
X+a X+2a+b
xb+ab=xa+2a’ +ab

sing =

x(b- a) = 2a’ = b
_2a? s v b
X538 UK/
Sno = a _a a a(b a) a(b- a)
x+a 2a° ‘a 2a2+ab a a+ab ab+a) b+a
b- a
o2
Cos0 —Jl sin’e = 1-% 8 J 2ab+a
b%+ 2ab+ &
_Jb2+2ab+a2-b2+2ab- & [4ab _24Jab_ Jab
- b?+2ab+a’ “Y(at+b)®  at+b  d@+hO
2 @
OC| |AC
€) AreaDOAC:%|OC|>1AC|:%xI—l—|x11—I:%COSasinoc=%sinoccos<x
OC]| |BC
(b) AreaDOCB—-lOCHBCl 2>1OB|><u><u §|OBlzcosﬁsm|3

EEINEE
= 2|OB|25in[3 cosp

_1 _1 1 BD| 1 .
(c) Area DOAB= 5| BD| OA|=5|BD|x = zﬂospﬁ = 5| OBJsin(ax +p)
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|oC]

cosa. _ |OA] _|OC| |0B] _
C) cosp ~ |oCc| 1 °|ocC| =108
| 08|

Area DOAB = Area DOAC + Area DOCB

(€)

1 - _ 1. 1 2.
z|OB|S|n(oc +B) = »Sina cosa. + 2|OB| sinp cosp
coso. . . cos’ oL
msn(a +f) = sina cosa + o2 sinp cosp

sina cosa + £2% sing cosp
cosp

sin(a +f) = sina cosp + cosa. sin

sin(a +B) = S=b

cosa

1 i 1.
64. (a) Areaof[DBC—EXlxlxsne—-sme

1 1 '
(b) Areaof DOBD == xixtand == tand = —o.
2 2 2cos0
(c0 AreaDOBC< Areaarc OBC < Area DOBD
1 1

Lo <1p < sino ®S|.n6 < 0
2 2 2c0s0 sino

1<l< 1

snd cosH

< sind
sin@ sinbcoso

. siha snp .
T e— = = = = Ko —
65. siha Sosq. "COsa tana cosa. = cosP cosa = cosP tanf = cosp oSP sinf
sinfo +cos’a =1
i ~2 i~ 2
. . sin . sn“a
sin‘a +tan’p =1® sin‘a + 2[3 =1® sinfo +——— =1
cos 1-sin“a
& 2y O
. : sn“o . . . . .
(1- snza)gsnza +——z= (1)(1- Slnzcx) ® sinfo - Sin“o + sifa =1- sinfa
1-sn“ag
. . _ 3+J6 3+ J5
sin®a- 3sin‘a +1=0® sinfa = ® sina = | ——

66. Consider theright triangle:

If 6 isan acute anglein thistriangle, then
b a>0,b>0 and c>0.

S0 cosd =2 0. Also, since a* + b? = ¢, we know that
C

0<a’<c’® O0<a<c.

L>2'® — >1® secH >1.
cos 1 cosO

Now O<a<c® 0<-—<1. Sowe now know that 0 <cosd <1, which implies that
c
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67. Consider theright triangle:

c If 6 isan acute anglein thistriangle, then
b a>0,b>0 and c>0.

So sind _b >0. Also, since a* + b* = ¢?, we know that

C
0<b’<c’® O<b<c.

Now O<b<c® o<9 <1. Therefore, 0 <sind <1.
c
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