B
b c

The Sine Law states,

Areyou givena
cannotbesoived | KNo [angle? -

sinA sinB  sinC

/ ‘with'the sine law : \LYes ‘Use the sine law 1o

¥ T Yes S s
:h.re ngﬂ@tﬁe //’ wnangie.

Are you given any
othersdest

No

1. B
13
5
C ~ A
sinf = opposite
hypotenuse
sinA = 4
c
inA = 3
° 13
cosd = adjacent
hypotenuse
b
COsA = —
c
12
A=—
cos 13
tanf = opPosxte
adjacent
a
tanA4 = —
an 3
5
tanA = —
an %
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csc A = ;
opposite
csc A = <
a
13
A=—
csc 5
hv
SecA = }p(')tenuse
adjacent
secA = <
a
13
A==
sec 5
adjacent
cot A = —————
opposite
b
cotA = —
a
12
tA =—
co 5
2.c8¢cf = ——
sin 6
17
6=—
csc 3
1
secH =
cosf
sec = lz
15
1
cotf = ——
tan 6
15
tg =—
co P
1
3.a)csch = —
sin @
csch = ~2—
1
= 2.00
b) sec 6 L
cosf
sec 8 = i
3
= 1.33
1
¢) coth = ———
tan 6
cotf = —2-
3
= 0.67

_ hypotenuse



1 10
d) cot = —— - Y
) co tan 0 sec 0 3
s
cot g = 1 4
= 4.00 (o= 8
4.a) cos34 = 0.83 ©otv =%
4
b)sec()—cosg =3
1 12
10° = i =
sec o 10° ii) csc o 25
1 12
10° = — _ 2=
sec 0.98 sec 0 35
=1.02 ‘o 8.5
cotf = —
¢)coth = L 8.5
tan 6 =1.0
cot 75° = 3.6
¥ o 6 ———
1?75 iii) csc 30
t75° = —— =12
° 373 36
= 0.27 sec 8 = 50
d) csc ) = —— = 1.8
sin & 2.0
1 cotf = —
csc 45° = — 3.0
sin 45° o)
= - 5
csc 45 01 e
= 1.41 iv) csc 6 = ry
5. ) iii) 7
10 sec = —
6 30l \36 12
- 5 L RN cot @ = r}
2.0 ' 5
ii) 8.5 - iv) 5 b) i) From part a, csc 0 = 3 therefore:
8
85 5 csc § = 1.57
Y R sinf = -1—6—7—
_ hypotenuse o, 1
a)esc§ = opposite 6= sin 1.67
hypot = 37°
secf = yI();)tenutse 37 "
2 d]jzzzlrllt i) From part a, csc 6 = 35 therefore:
cotf = hypotenuse csc 6 =141
1
i) cscf = — Sln0=m
5 - 1
~3 =m0
= 45°
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3.6
iii) From part a, sec 6 = 2_6’ therefore:

secf = 1.8
oo L
ST EIR
g = *1_1,
= COS 18
= 56°

15
iv) From part a, cot 6 = 3 therefore:

cotf = 1.88
fand = —_
WY
=t “1._}___
S TR
= 28°
6. 2) cot § = ——
.a)cotf = —
cotf = 3.24
1
324 = p—
tanf = 304
tan 8 = 0.31
6 = tan"10.31
= 17°
1
b) csc 6 = oo
csc 6 = 1.2711
1.2711 = —i*
sin 6
S 6 = o1
sinf = 0.79
6 = sin"*0.79
= 52°
0 — 1
©) sec 6 = cosf
sec 8 = 1.4536
1.4536 = "
g = 1
€08 = 14536
cos 6 = 0.69
6 = cos 10.69
= 46°
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1
d) cotf = ——
) cotd tané
cotf = 0.5814
0.5814 = ~—1-
tan 0
tanf = — L
1Y = 05814
tan@ = 1.72
f =tan"11.72
= 60°
7. a) h
35
30m
sin 35° = ig
h
30
sin 35°
30
0.57
=52m
b) 50m
] \~
h
o 0
cos 39° = A
50
cos 39°
_ 50
0.78
=64m
8.a)
X 0.7cm
35°
1.0cm

Method 1, for example:

sing = opposite
hypotenuse
0.
sin 35° = 07
x
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07 Case 3: If the opposite side is reduced to zero,
T sin35° each time you calculate csc 8, you get a greater
07 and greater value until you reach infinity. So for
X = 0.57 all possible cases in a right triangle, cosecant is
=12 cm always greater than or equal to 1.
Method 2, for example: b) For any right triangle with acute angle 0,
By the Pythagorean theorem, cosf = adjacent _
x* =07+ 1.07 hypotenuse
X2 =049 + 1.00 Case 1: If neither the adjacent side nor the
x* =149 opposite side is zero, the hypotenuse is always
_ greater than either side and cos 6 < 1.
x =V149 e e
=12 cm Case 2: If the opposite side is reduced to zero,
b) each time you calculate cosf, you get a greater
and greater value until cosf = 1.
Case 3: If the adjacent side is reduced to zero,
24 each time you calculate cosf, you get a smaller
X 8.8 km and smaller value until cos@ = 0. So for all
possible cases in a right triangle, cosine is
always less than or equal to 1.
10. 6 = 45° and adjacent side = opposite side
3.6 km 11.
Method 1, for example:
__ opposite
tang = adjacent a=86m
tan 24° = 36
X
__36 The kite, string, and ground form a right trian-
tan 24° gle. The length of the string is the hypotenuse
_ 36 of the right triangle and the height above
045 ground the opposite side of the triangle,
= 8.0 km therefore:
Method 2, for example: . opposite
By the Pythagorean theorem, a) sinf = hypotenuse
8.82 = x% + 3.6° ) 8.6
=88 — 3.62 sin 41° = =
x* = 77.44 — 12.96 8.6
x2 = 64.48 = sin41°
x = \/81155 8.6
= 8.0 cm = 0.65
9. a) For any right triangle with acute angle 0, =131m
_ hypotenuse
cscf = Mopposite . b) csch = Sind
Case 1: If neither the adjacent side nor the
opposite side is zero, the hypotenuse is always csco = 86
greater than either side and csc6 > 1. 1
Case 2: If the adjacent side is reduced to zero, csc 41° = i A1°

each time you calculate csc 6, you get a smaller
and smaller value until csc 6 = 1.
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1 __x
sin41° 8.6
1 _x
0.66 8.6
_ 86
* 7066
=13.1m
12. X
a=71m

The wheelchair ramp and the ground form a
right triangle. The length of the ramp is the
hypotenuse of the right triangle and the distance
from the door is the adjacent side of the trian-
gle, therefore:

adjacent
cos f = ———
hypotenuse
cos15° = i
x
7.1
"~ cos15°
_71
097
= 736m
13. a) secA = oS A
secA = 1.7105
1
cosA = 17105
A = cos ™ 0.5846
= 54°

b) cosA = 0.7512
A = cos10.7512

= 41°
c)csc A = SnA
csc A = 2.2703
1
SInA = 5003
A = sin~10.4405
= 26°

d) sin A = 0.1515
A =sin"10.1515
= g°
a Since b) has its angle A closest to 45°, it will
have the greatest area of all the triangles (a
45°-45°-90° right triangle would have the
largest possible area).
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b=37Tm

The TV antenna, guy wire, and ground form a
right triangle. The length of the guy wire is the
hypotenuse of the right triangle and the height
that the guy wire is attached is the opposite side
of the triangle, therefore:

cscl = hypoter?use
opposite
g = ——
T
. 1
csc 55° = <in 550
1 __ x
sin55°  3.71
1 x
082 3.71
37
YT 082
=45m
15.
a=380m
0=25°
X

Julie and the flagpole form a right triangle from
Julies head, horizontally to the flag pole, and
the tip of the flag pole to Julies head. If the
angle from the top of Julies head to the top of
the flagpole is 25°, then the opposite side of the
triangle is 5.35 — 1.55 or 3.80 m. The adjacent
side of the triangle is equal to the distance
between Julie and the flagpole.

adjacent
cotf = ———
opposite
x
t6 = —
Ot T 3R
cot 25° = .tan25°
1 e ——
tan 25° 3.8
1 _x
0.466 3.8



38

= tanf = ——
* 7 0466 v =75
=815m csc § = hypotenuse
16. opposite
csc ) =—
a
¢ = V 634
b=3m csc f = 3
f secl = hyp?tenuse
adjacent
a=2>m c
12 secf = 2
A 12% slope has a ratio of —— and can be
100 ‘ 634
represented at a right triangle with one side sec§ = 55
of 12 and one side 100. A similar triangle with adjacent

sides 3 and 25, respectively, would have the
same angles.

a) E.g., 10°
it
b) tanf = —LECC
adjacent
= tanf = -l-)‘
a
3
tanf = 75
6 = tan"10.12
= 7°
¢) By the Pythagorean theorem, ¢* = a*> + b%
2 =25+ 3%
x*=625+9
x* = 634
x =V634 ‘
sin § = _opposite 18. Q
hypotenuse
sinfl = —
. 3 r=M17cm
sinf = —=—= P
V634
cos = adjacent
hypotenuse |
P R
cosf = = 9
25 As given, tan P = 0.51, therefore:
cosf) = == /P = tan"10.51
0 6%)déite LP =27
tan@ = _p_I_D______ Since this is a right triangle, ZR = 90° and:
2djacent L0 =90°— /P
tang = 3 4.0 = 90° — 27°
= 63°
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sin P "y
r

. 14
27° = —
sin 117
p = 117 X sin27°
= 53 cm
. _ q
sin Q .
. q
63° = ——
sin 117
g = 117 X sin63°
= 104 cm
hypot
19. Since sec = w, the adjacent
adjacent
side must be the smallest side.
20. csc 6 = —~1—
sinf
1
sec § =
cosf
cotg =
tan6
csc 6 is undefined when sin§ = 0.
f = sin 10
0 =0°

sec 6 is undefined when cos 6 = 0.
6 = cos™ 10

0 = 90°

cot 6 is undefined when tan@ = 0.
g = tan"*0

6 =0°

1.a)

30°
V3

For example: The side opposite the 30° angle
will be the smallest of the three sides, and is
therefore the side of length 1. The hypotenuse
should be the longest side, and since \/5 <2,
the hypotenuse is length 2. That leaves the
adjacent side as length V3
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b)

60°
o)
o o
o’@(\\) g 1
o &
adjacent [
V3

)

o
o
o =
a all
W o
~t
/G)“ opposite ]
V3

For example: Since the triangle is a right
triangle and one of the angles = 45° the

other angle will also be 45°. Therefore, the

two side of the right triangle will also be equal,
so they are both 1. This leaves the hypotenuse
as length V2.

b)

E-
(%]

ausoddo

3. a) Using the special triangle 30°- 60°-90°,
V3
2

sin 60° =

b) Using the special triangle 30°-60°—90°,

S

30° = —=
CcosS 2



