Lesson 5.1
1. i)  For each triangle, state the reciprocal
trigonometric ratios for angle 6.

ii) Calculare the value of 8 to-the nearest c_iegree.

a)

tesson 5.2

2. Determine the exact value of each trigonometric
expression. Express your answets in simplified
radical form.

a) (sin 45°)(cos 45°) + (sin 30°) (cos 60°)
b) (1 — tan45°)(sin 30°) (cos 30°) (tan 60°)
o) tan 30°+ 2(sin 45°)(cos 60°)

Lesson 5.3

3. i) State the sign of each trigonometric ratio. Use a
calculator to derermine the value of each ratio.
i) For each trigonometric ratio, determine the
principal angle and, where appropriate, the
related acute angle. Then sketch anorher angle
that has the equivalent ratio. Label the principal

angle and the related acute angle on your sketch.

a) rtan 18° c) cos(—55°)

b) sin 205°

Lesson 5.4

4. TFor each sketch, state the primary trigonometric
ratios associated with angle 6. Express your answers

in simplified radical form.

A p(—2,5) A

%
b) y
X
\\\Z 0
\\
P(3, —3)
c) y
0
P(—4, —5)

5. Given cos ¢ = \/———57, where 0°= ¢ = 3609
" a) in which quadrani(s) does the terminal arm of
angle ¢ lie? Justify your answer.
b) state the other five trigonometric ratios for
angle ¢.
o) calculate the value of the principal angle ¢ o
the nearest degree.
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6. Determing whether the equation

) 1 ; ; . .
cos Beot B = g~ sin B is an idenuty. State any

restrictions on angle 3.

. Prove each identity. State any restrictions on the

variables if all angles vary from 0° to 360°.
a) tan @cos @ = sin &

1
b) = sin ¢ sec
cot ¢ Psecd
5 SN XCOS X
¢ 1 — cos’x = ——
cot x

d) secOcosO + secfsinf =1 + tan 0

Lesson 5.6

8. Determine whether it is possible to draw a triangle

given each set of information. Sketch all possible
triangles where appropriate. Calculate, then label, all
side lengths te the nearest tenth of a centimetre and
all angles to the nearest degree.

a) b=30cm,c=55cm, LB = 30°

b) b= 122cm,c = 82cm, £LC = 34°

¢ a=111cm,c=52cm, £C = 33°

. Two forest fire stations, P and Q, are 20.0 kin apart. A

ranger at station Q sees a fire 15.0 km away. If the angle
between the line PQ and the line from 2 to the fire is
25°, how far, to the nearest tenth of a kilometre, is
station P from the fire?

Lesson 5.7

10. Determine each unknown side length to the nearest

tenth.
a) y.
% 13
AN J
\\ 108° ‘\
AN 7.7
L
b) A 4 B

c) N

L5 T
L35

11. Two spotlights, one blue and the other white, are

placed 6.0 m apart,on a track on the ceiling of a
ballroom. A stationary observer standing on the
ballroom floor notices that the angle of elevation is
45° 1o the blue spotlight and 70° to the white one.
How high, to the nearest tenth of a metre, is the
ceiling of the ballroom?

Lesson 5.8

12. To determine the height of a pole across a road, Justin

13.

takes two measurements. He stands at point 4 directy
across from the base of the pole and determines that the
angle of elevation to the top of the pole is 15.3°. He
then walks 30 m parallel to the freeway to point C,
where he sees that the base of the pole and point A are
57.5° apart. From point A, the base of the pole and
point Care 90.0° apart. Calculate the height of the

pole to the nearest metre.

While standing at the left corner of the schoolyard in
front of her school, Suzie estimates that the front
face is 8.9 m wide and 4.7 m high. From her
position, Suzie is 12.0 m from the base of the right
exterior wall. She determines that the left and right
exterior walls appear to be 39° apart. From her
position, what is the angle of elevation, to the nearest

degree, to the top of the left exterior wall?



" a) sinBcosfb

. i) For each point, sketch the angle in standard position to determine all s

trigonometric ratios. _
if) Determine the value of the principal angle and the related acute angle,
where appropriate, to the nearest degree.

a) P(—3,0) b) S(—8, —6)

. Given angle 0, where 0° = § = 360°, determine all possible angles for 6.
1

a) sinﬂz—g c) cotf = —1
V3
b) cosHZT d) secf = —2
. Givencos 8 = F%, where the terminal arm of angle 6 lies in quadrant 2,

evaluate each trigonometric expression.

b) cot fran 6

- i) Prove each identity. Use a different method for parts (a) and (b). State any

restrictions on the variables.
. ii) Explain why these identities are called Pythagorean identities.

a) tan’¢ + 1 =setp b) 1+ cot*a = csc’a

- ) Sketch a triangle of your own choice and label the sides and angles.

b) State all forms of the cosine law that apply to your triangle.
c) State all forms of the sine law that apply to your triangle.

. For each triangle, calculate the value of w to the nearest tenth of a metre.

a) i b) N
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. Given each set of information, determine how many triangles can be drawn.

Calculate, then label, all side lengths to the nearest tenth and all interior
angles to the nearest degree, where appropriate.

a) a=15cm,b=28cm,and LA = 4]1°

b) 2a=21cm,c= 6.1 cm,and £A4 = 20°

. To estimate the amount of usable lumber in a tree, Chicra must first estimate

the height of the tree. From points 4 and B on the ground, she determined
that the angles of elevation for a certain tree were 41° and 52° respectively.
The angle formed at the base of the tree between points 4 and B is 90°, and
Aand Bare 30 m apart. If the tree is perpendicular to the ground, what is its
height to the nearest metre? ‘

b) aX = b2+ ¢* — 2becos A
b2 = g2+ ¢* — 2accos B
2= a2+ b* — 2abcos C

sin A SinB*SinCor a_ _ b __c
€ a - b« sind sinB  sinC
6. a) 97.4m " b) l.6m
7. a) no triangle exists
b)
C
6.0 cm g3 e
20° Urd
A 6.1cm 8 6.1cm

8. 22m

o/ 'N
Chapter Review, pp. 338-339
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1. a)‘i) cscd = = , secd = p ,corG:T3
1) 58°
b) 1) cscf =3—7 sec B :Z cotf = 237
12’ 357
f)lg 39 1. Ve
€) 1) cscl = Eg,secﬁ = m,cor =%
gﬁé 23+ 32
2. a) " b) 0 ) e
3. a) i) +;tan18° = 03249
ii) 6 = 18°is the principal and related angle.

y

6= 195?
< T T T /I"/I}‘/
=

b) i) — sin 205° =
ii) principal ang]

. 0=7335
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—0.4226
eis§ = 205° B = 25°is the relat
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B=25 " ¢

=0.5736 .
eis @ = 305° B = 55° s the relai
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4, a)sinf = 29 HEOSE =T g an )
; ) 0—Y§ 6=—1
b) sinf = 2 s cost =", tan
o -sVa -4 -
c) sinf = i , cos B = a1 5. 1an 4
P
56/

i) These identities are

5. a)




bd angle

ed angle

a) quadrant 2 or 3

B e o = st V53
qUa rant 21 simn = \/——, ian = T, €50 = =
53 7 2

o

3 = .
secp = E corp = Tk quadramism ¢ = \/53:
2 /53 V53 7
ang = ccd = _523)55C¢: —od =3

©) quadrant 2: 164°, quadrant 3: 196°
The equation is an identiry. ‘

sin o
a) an@cosa = ( )(cosa)

cos o

=sina
= tan ¢

sind

cos ¢

")
sin g

= sin ¢ sec ¢
¢ cannot be equal to 90° or 270°.
¢) 1—cos’ x = sin’x ‘

., cos x

= sin” x
Cos X,
. . cos X

= sinx sinx
cos X

N sin x
= Sin X COS X
cos X

= sin x COS X (an x

1
= sinXx COs X
cot x

sin x Cos X

1
o cot ¢

Il

cot x
x cannot be equal 1o 0 or 180°.
d) sec @ cos @ + sec @ sin 8

=< ! >c050+< 4 )sin@
cos 6 cos 0

sin 0

cos 6
=1+rnb
6 cannot be equal to 0 or 180°.

122 em ' 122 cm

) no wuiangle exists

30.5 km

lerived from sin® @ + cos* @ =1

Sl ks

10. a) 155

b) 8.4

€) 92
11. 44m
12. 13m
13. 18°

Chapter Self-Test, p. 340

sinf =0 csc 8 is undetined

cosfd=-1 secl=—1
anf =0 cot 8 is undefined
i) 6 = 180° is the principal angle; related angle is 0°
b) i)
g1y
4 4
# 2 < |

VR #
~12 -8 {&‘7 REERE
B/Q“ | ’

7 __4,
/
(=8,~-6) s 1
:5’/ —6-
. =3 S
sinf = — f =
5 csc =
_4 5
g = G =2
cos 5 sec 2
3 4
g =2 =
ran g cot 8 3

ii) 6 = 217°is che principal angle, B = 37° is the related angle
2. a) 210° 330° c) 135° 315°

b) 30°, 330° ) 120°, 240°
~60
3 —
Y g9 br 1

4. i) a) sin’0 + cos* 6 =1

(sin® @ + cos® §) = < 1, )(l)
cos” @

1
cos® §

sin’@  cos® 6 1 |

cos’  cos’  cos? 6
ran’f + 1 = sec’ @
b) sin?8 + cos> 6 = 1

- (sin® @ + cos? §) = =l (1)
sin’ 6 T it e

sinf  cos’f 1

-2 .2 e

sinf  sin’6f  sin* 0
B

1+ co® = csc’ 6



