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Trigonometric Ratios of
Acute Angles

Learning Goals
- solve for sides and angles of right angled triangles

- evaluate reciprocal trigonometric ratios

Pythagorean
Theorem:

- used with right angled triangles
-formulais &’ +b =¢
- c is always the hypotenuse
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Primary Trigonometric Ratios
. _orp _adj __ Opp
] sin4d = hyp cos A = m tanAd = a_dj

opposite

A adjacent C

SOH CAH TOA

Can only be used with right angled triangles
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What happens to the ratios
if you have angle B ????

B
N
o -
\O*Q/ opposite
A
adjacent ¢

On the Boards...

Determine the following angles (nearest degree).

- Make sure your calculator is in degree mode
- two places in the TI-Nspire
- check Sin 90° =1

Sin 20° Cos 120° Tan 230°
-p 34 =-p5 =1./9
Sin A =0.4142 Cos B =0.6820

p=sin o442 B =cos ! 06820
A =24 2 =47
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Example 1: Determine side a

a

_ o
- Name the sides <IN /4 = _/E

/9
- Set up the ratio
- Solve Sin 30 = G
G
3 =n

Determine the indicated angle

- Name the sides
3 - Set up the ratio

0 - Solve




3U - C1 - day 9 - Trig Ratios Review & Reciprocal Ratios - ANS.notebook

B

hypotenuse
opposite

A adjacent C

. opposite 1 hypotenuse
=" " cscfl = — = :
sin A hypotenuse sin @  opposite
adjacent
cos A — ) cec = T hypc.>tenuse
hypotenuse cos adjacent
opposite -
tan A = L ot 0 = 1 _ adjacent
adjacent tan ¢  opposite
cosecant secant cotangent
1 hyp 1 hyp oot _od
CSCX = — = — secx = =— = =
sinx  opp cosx adj tanx  opp

Trigonometry was invented in Ancient Times
and there were no calculators.
So they created Trig Tables and used slide
rules for multiplication.
Table I TRIGONOMETRIC RATIOS
0° sin 0 cos tan o cot sec cosec 0
0 0.0000 1.0000 0.0000 — 1.0000 . —
1 0.0175 0.9999 0.0175 57.290 1.0001 57.299
2 0.0349 0.9994 0.0349 28.636 1.0006 28.654
3 0.0523 0.9986 0.0524 16.081 1.0014 19.107
4 0.0688 0.9976 0.0699 14,301 1.0024 14.335
5 0.0872 0.9862 0.0875 11.430 1.0038 11.474
6 0.1045 0.9945 0.1051 9.5144 1.0055 9.5668
7 0.1219 0.9926 0.1228 8.1443 1.0075 B.2055
8 0.1382 0.9803 0.1405 7.1154 1.0098 7.1853
9 0.1564 0.9877 0.1584 6.3137 1.0125 6.3924
10 0.1737 . 0.,9848 0.1763 56713 1.0154 5.7688
11 0.1808 0.9818 0.1944 5.1445 1.0187 5.2408
12 0.2079 0:9782 0.2126 4.7046 1.0223 4.8097
13 0.2250 0.9744 02308 4.3315 1.0263 4.4454
14 0.2419 0.9703 0.2493 4.0108 1.0308 4.1336
15 0.2588 0.9659 0.2680 3.7320. 1.0353 3.8637
16 0.2756 0.9613 0.2867 3.4874 1.0403 3.6279
17 0.2924 0.9563 0.3057 3.2708 1.0457 3.4203
18 0.3080 0.9511 0.3249 3.0777 1.0515 3.2361
19 0.3256 0.9455 0.3443 2.9042 1.0576 3.0715
20 0.3420 0.9397 0.3640 2.7475 1.0642 2.9238
‘2_1 9?531! 0.9336 0.2839 2.6051 1.071 2.7904
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Find X ... no calculators

0° sind cos 0 tan 0 cot 0 ieco cosec 0
14 0.2419 —.-—- .- -:----- T I LUEog &.9805
15 02588 0088 020 57320 pr o
0.9613 (0.2867 ) '
17 0.2924 0.9563 % 32708 07 ==
@) = QB[D—
o d
3 OO
. o (D( . o 3
16 tan 10 D
X
oo - =
J p 2367 = -
0 286 7 X = 3
=
n 2867

Find side X...no calculators

Reciprocal Ratios

0° sin 8 cos 0 tan cot @ ieco cosec O
—im e e P — - 1 [N G.9904%
14 0.2419 0.9703 0.2493 4.0108 1;;003 4.1336
15 0.2588 0.9659 0.2680 3.7320 1.0353 3.8637
16 0.2756 0.9613 0.2867 1.0403 3.6279
'!7 0.2924 0.9563 0.3057 3.2708 1.0457 34203
Lo = oy
3 opPpP
=)
] “f| 0 X
16 cot 1o = ?
X .
e x
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Angle of Elevation

N

Angle of Depression

%

A ladder is leaning against a wall with an angle of 55°.
If the ladder is 3.5 meters long, can it reach a window
3 meters above the ground?

sin 557 =
7 35 -
2 8F =y

55

Cadder wll not
f@@(/[f\ +he winolow
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Seatwork

pg 281 #7,8,10, 11,17

51
PRACTISING

5. a) For each rriangle, calculare esc 6, sec 6, and cor 6.
O b) For each riangle, use one of the reciprocal ratios from part (a) to
determine 6 to the nearest degree.

i) i
10
6
3.0
8

20

36
i) . iv)
15 3
85
2
7

e

6. Derermine the value of § to the nearest degree.
a) cot§ = 3.2404 € sec f = 1.4526
b) cscf = 12711 d) cotf = 0.5814
7. For each wriangle, determine the length of the hypotenuse to the nearest tenth
of a metre.
a) h b) 50m
S H Ve
30m h
&
8. For each triangle, use two different methods o derermine x to the nearest tenth
of a unir.
) b k
X 07em
X 8.8km
1.0cm
0

3.6 km

9. Given any right triangle with an acute angle 8,
a) explain why csc 6 is always greater than or equal to 1
b) explain why cos # is always less than or equal to 1

NEL Trigonometric Ratios 281
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10. Given a right triangle with an acute angle . if tan 6 = cot 6, describe what
this triangle would lool like.

A kite is flying 8.6 m above the ground at an angle of elevation of 41°.
Calculate the length of string, to the nearest tenth of a metre, needed 1o fly
N the kite using

Y ) a primary trigonometric ratio
- b) a reciprocal trigonometric ratio

12, A wheelchair ramp near the door of a building has an incline of 15° and a
run of 7.11 m from the door. Calculare the length of the ramp to the nearest
hundredth of a metre.

13. The hypotenuse, ¢, of right AABC is 7.0 cm long, A trigonomerric ratio for
H angle A is given for four different rriangles. Which of these triangles has the
greatest area? Justify your decision.
W) sec A=17105 O cscA= 22703
b) cosA=07512  d) sind = 0.1515

14. The two guy wires supporting an 8.5 m TV antenna each form an angle

of 557 with the ground. The wires are artached to the antenna 3.71 m above
are the lengrh of cach
wire to the nearest tenth of a metre. What assumption did you make?

ground. Using a reciprocal trigonomerric ratio, ca

15. From a position some distance away from the base of a flagpole, Julie estimares
that the pole is 5.35 m rall ar an angle of elevarion of 25°. If Julie is 1.5 m rall,
use a reciprocal trigonomerric rario fo calculare how far she is from the base of
the flagpole, ro the nearest hundredth of a merre.

16. The maximum grade (slope) allowed for highways in Ontario is 12%.
a) Predict the angle 6, to the nearest degree, associated with this slope.
b) Calculate the value of 6 1o the nearest degree.
&) Determine the six rigonometric ratios for angle 6.

17. Organize these terms in a word web, including explanations where
appropriate.
sine cosine tangent opposite
cotangent hypotenuse cosecant adjacent
secant angle of depression  angle angle of elevation
Extending

18, In right APQR, the hypotenuse, 7, is 117 cm and tan P = 0.51. Calculate
side lengths pand g to the neatest centimerte and all thee interior angles to
the nearest degree.

19. Describe the appearance of a triangle that has a secant ratio that is greater
than any other trigonometric ratio,

20. The rangent ratio is undefined for angles whose adjacent side is equal ro zero.
List all the angles berween 0° and 90° (if any) for which cosecant, secant, and
cotangent are undefined.

282  Chapter5 NEL

hyporenuse

19. Sincesecd = . the adjacent side must be

adjacent
dhe smalleseside.

20, (esc and co) 0°, (sec) 90°

Lesson 5.2, pp. 286-288
1 Q)

i) cscd =
b) ) 37°

a) 170

a) 52m b) Gdm

a) 12em b) 8.0km 0
bypotenuse

iv) 28° 2
& 600 1

© BN

4) For any right wiangle with acute angle 0, csc 6 =

opposite

Case 1: I neither the adjacent side nor the opposite side is zero, b)

the bypotenuse is always greater chan cither side and esc 8 > 1 0

Case 2: If the adjacent side is reduced to zero, each time you 2 (‘)SZ
“

calculate csc 6, you get a smaller and smaller value until csc @ = 1 \"{Qd‘

Case 3: fthe opposie side i ecuced to 210, each time you caleulate

cxc 8, you ger a greacer and greater valu uncil you reach infinicy:

Sofor all possible casesin a righe wiangle cosecancis abways

greater than or equal o { 9

adjacent

aysoddo

b) For any right riangle with acurc angle 6, cos 6 =

60°

Typotenuse
Case I: If neither the adjacent side nor the opposite side s zero,
ide and cos 0 < 1 o
ero, cach time you
caleulace cos 6, you get a greater and greater value until cos @
Case 3: If the adjacent side is reduced 1 zero, each time you
calculate cos 6, you get a smaller and smaller value unil cos 0 = 0,
So for all possible cases in a right rian
or cqual to 1.
10. 6 = 45° and adjacencsice = opposite side vz
1. a)andb) 13.1m 1
12. 736m
3. (6) a right miangle with two 45° angles would have the grearest arca,
atan angle of 41°, (b) is closest 1 45° and will therefore have the
greatest atca of those triangles.

the hypotenuse is always greater than cither

%)
%
suoselpe

Case 2: If the opposite side is recuced ™

1.

cosine is always less than

4. 45m

15. 815m

6. a) Answers will vary. For cample, 10°  b) 7°
3 _ s _3

9 ind= o, cos0 = an 0=
V634 Y 25
g YO g VB gD

3 25

7. Answers will vary. For cample,

T (VEY
2 (5 - (5 -

/2 /2
o2 (2)

18. p=53cm g=104cm, LP =27 LQ = 63°

652 Answers NeL
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