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Warm Up
Determine the measure of the variable in each of the following diagrams:

x

x + 2

x  5

x + 3

Pythagorean Theorem
- is a fundamental relationship amongst 
   the sides on a RIGHT triangle.

A

BC

b
c (hypotenuse)

a

OPTIONS...

#1. Finding the unknown hypotenuse:

#2.  Finding an unknown side

ex:

ex:

14 11

x

15

9

y

Pythagorean Triples

Verifying a Pythagorean Triple...

LS RS LS RS

Trigonometric Table:

HYPOTENUSE OPPOSITE

ADJACENT

*** Must have calculator in DEGREE mode ***

Reference angle
θ

Memory Aid:  "SOH  CAH  TOA" 

Primary Trigonometric Ratios

Trigonometric Ratios

Reciprocal Trigonometric Ratios

Summary
Primary Ratios Reciprocal Ratios

Notice that these ratios
are each the reciprocal of
one of the primary trig ratios
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Reciprocal ratios are not found on a calculator....we must 
learn how to use the reciprocal function on our calculator.

Reciprocal Functions

Trigonometric Functions

Inverse Trigonometric Functions
(Arc Trig Functions)

or

Evaluate each of the following:

or

10.25
35o

IL

B39 mm

15 mm
M

GA

EXAMPLE - Solve the triangle (find ALL sides and angles)

θ

18.1 m

14.3 m

EXAMPLE - Finding an unknown angle

23o
8

y
44o

x
12.8 cm

EXAMPLE - Finding an unknown side

HOMEWORK...
Worksheet  Primary Trig Ratios.doc Warm Up

2.  Solve the following triangles:

(a) ΔRST, given that S = 900, r = 12 cm  and t = 25 cm. 

1. Evaluate each of the following:

(a) csc A = 1.1924
  A = _____

(b) sec 168o = __________

(b) ΔMVH, given that M = 900, H = 14o  and m = 44 cm. 

Applications of Right Angle Trigonometry

ANGLE OF ELEVATION/DEPRESSION

Example 1:

Example 2:
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Example 3

An antenna is on the top of the CN Tower in Toronto.  From a point 2400 m away, the 
angles of elevation to the top and bottom of the antenna are 12.1o and 9.9o respectively.  
How tall is the antenna?

Example 4

Warm Up

1. A surveyor who wishes to know the width of a river sights a tree on the opposite 
    bank as bearing N 72o E.  He then walks 46 m due east along the bank of the river
    until he is directly across the river from the tree.  How wide is the river?

2. A new bridge is to be built across a gorge which is known to be 15 m wide.  A 
    support pier is to be built at the deepest point of the gorge.  If the angles of  
    depression to that point are 39o and 58o from the two ends of the bridge, what must
    the height of this support pier be?
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Applications of Trig Ratios
Examples...

#1.  The Goodyear Blimp is 565 m above the ground during a Super Bowl game.  
The angle of depression of the north goal line from the blimp is 58.5o.  How far is 
the observer in the blimp from the goal line? 

#2.  An antenna is on the top of the CN Tower in Toronto.  From a point 2400 m 
away, the angles of elevation to the top and bottom of the antenna are 12.1o and 9.9o 
respectively.  How tall is the antenna?

REVIEW of ...

Applications of Trig Ratios
Examples...

#1.  The Goodyear Blimp is 565 m above the ground during a Super Bowl game.  
The angle of depression of the north goal line from the blimp is 58.5o.  How far is 
the observer in the blimp from the goal line? 

#2.  An antenna is on the top of the CN Tower in Toronto.  From a point 2400 m 
away, the angles of elevation to the top and bottom of the antenna are 12.1o and 9.9o 
respectively.  How tall is the antenna?

REVIEW of ...

HOMEWORK...
(Solving Right Triangles / Word Problems)

Worksheet  Applications of Primary Trig.doc

Warm Up

70 ft.
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** Used when the triangle does not contain 90o angle (Oblique 
Triangle)
** In order to use you must be given 1)an angle and an opposite side

AND   2) any other side or angle

Lower case letters "a,b,c" represent side lengths
Upper case letters "A,B,C" represent angle measures

a

c

b

"when looking for a side" "when looking for an angle"

Law of Sines

Law of Sines

15

22

θ

32o

EXAMPLE #2 - Finding an angle.

128o
33o

x

35.4 cm

EXAMPLE #1 - Finding a side.

EXAMPLE #3 - Solve the triangle.

25o

14

24

EXAMPLE #4 - Application
Suppose that Mr. Watters was playing a straight par3 golf hole that was 120 m long.  
He hits one of his regular old slices that ends up 40o off line and is still 
82 m from the hole.
(a) How far did his tee shot travel?
(b) If he somehow miraculously hits his next shot onto the green, what was the
      angle between the path of his first shot and the path followed by the second 
      shot?   

Homework...
Worksheet  Law of Sines.doc

Left Side...

#1  6

Right Side...

#1  4

WARM-UP...
Ask yourself... 1.  What am I given?

2.  What am I trying to find?

On a space flight, astronant Neil Armstrong reports 
that the angle formed by his lines of sight to the 
earth and to the moon was 580.  At the same time, 
the observer on the earth reports that the angle 
formed by her lines of sight to the spaceship and to 
the moon is 740.  If the moon is 382 000 km from the 
earth, how far is the spaceship from the tracking 
station?

EXAMPLE...

Law of Cosines

Finding an unknown side... 
• 2 sides and a contained angle (SAS)
                            

Finding an unknown angle...
• 3 known sides (SSS)

C
a

bc

A

B

C
a

bc

A

B

C
a

bc

A

B

h

m n

Derivation of the law of cosines...
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EXAMPLE:  Finding an unknown side.

22

15

28o

x

EXAMPLE:  Finding an unknown angle.

A B

C

2 m

6 m
5 m
θ

Application Questions - Law of Cosines

Ask yourself... 1.  What am I given?
2.  What am I trying to find?

A hockey net is 1.83m wide.  A player shoots from a point 
where the puck is 13m from one goal post and 11.5m from 
the other.  Within what angle must he make his shot to 
score?

EXAMPLE...

Example #2:

T

M

H

60 m

30o

100m

From T, a golfer aims a ball towards the hole at H which is 
100m away.  But the ball actually sliced in a direction 300 off 
course and lands at M, 60m away.  If the next shot is hit 50 m 
towards the hole, will the ball go in the hole?

sketch a diagram

Homework...

Worksheet  Law of Cosines.doc QUESTIONS???

REVIEW  What formula do I use?  Ask yourself...
  Is it a right triangle?  If Yes, then...

 If you are finding a side, do you have SAS?  If Yes, then...

 If you are finding an angle, do you have SSS?  If Yes, then...
Law of Cosines (rearranged)

 Anything else...use your Law of Sines!
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EXTRA PRACTICE TIME...Finish for HW!!!

Puzzle Review  Primary Trig, Law of Sines_Cosines.pdf

Corrections to solutions:  #1c)  19.1      #1d)  20.63    scratch (e) & (f)

#4. 877.3 km

1)

2)

Review  Primary Trig Ratios_Law of Sines_Cosines.pdf

MORE APPLICATIONS...  Bearings
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Compass Rose 
Animation

Applications:  Bearings
Ex #1:(p. 122)

NOTE:

EX #2:  Solving an application question...
   (p. 166)

HOMEWORK...

*** Quiz on Monday
  Primary Trig Ratios & Pythagorean Theorem

  Law of Sines/Cosines

  Finding angles/sides/solving/word problems

MORE PRACTICE!!!
Puzzle Review  Primary Trig, Law of Sines_Cosines.pdf

Solutions to the puzzle... Puzzle Review Solutions.pdf

Logic  Figure Out The Digits.doc

DUE FIRST OF CLASS MONDAY

When your finished the quiz...

HOMEWORK:  More Applications/Word Problems

Page 154 #5, 6, 9, 10, 11 (bearings  see example from Friday)
Page 172 #9, 10, 12,  13, 14

Warm Up

1.  Determine the measure of the obtuse angle B:

Trigonometry Summary AND 'The AMBIGUOUS Case'...

Ambiguous Case
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4.3 The Ambiguous Case 
of the Sine Law

• Two sides in an obtuse triangle are 3 m and 4 m in length. 
  The angle that is opposite the 3 m side measures 40°. 
  Determine the measure of the angle that is opposite the 4 m side.

EXPLORE...

SAMPLE ANSWER

Criteria for the Ambiguous Case...
• Must be given SSA

• Given angle is acute

• a < b 

***  If ALL 3 criteria are met, then...

CALCULATE THE ALTITUDE

alt = b sin A

CASE 1:  a < altitude;  there is NO SOLUTION

CASE 2:  a = altitude; there is ONE SOLUTION [Right Triangle]

CASE 3:  a >altitude; this is the 'AMBIGUOUS CASE'...TWO SOLUTIONS

1)  Acute Triangle (angle, θ, is found with Law of Sines)

2)  Obtuse Triangle (angle is 180ο  θ)

A B

ab

Notes  Ambiguous Case.pdf

Criteria for the Ambiguous Case...
• Must be given SSA

• Given angle is acute

• a < b 

***  If ALL 3 criteria are met, then...

CALCULATE THE ALTITUDE

alt = b sin A

CASE 1:  a < altitude;  there is NO SOLUTION

CASE 2:  a = altitude; there is ONE SOLUTION [Right Triangle]

CASE 3:  a >altitude; this is the 'AMBIGUOUS CASE'...TWO SOLUTIONS

1)  Acute Triangle (angle, θ, is found with Law of Sines)

2)  Obtuse Triangle (angle is 180ο  θ)

A B

ab

1.  Determine the measure of the obtuse angle B:

Back to the Warm-Up...

MUST 

MEMORIZE

THESE 

NOTES

IN ORDER 

TO KNOW

AMBIGUOUS 

CASE

Solve the triangle ABC if a = 10, b = 12 and angle A = 72o. 
Example 2:

A

A B

C

B
Example 3:
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HOMEWORK...

Worksheet  Ambiguous Case.pdf

Do questions #1, 2 & 4
MEMORIZE!!!

Criteria for the Ambiguous Case...
• Must be given SSA

• Given angle is acute

• a < b 

***  If ALL 3 criteria are met, then...

CALCULATE THE ALTITUDE

alt = b sin A

CASE 1:  a < altitude;  there is NO SOLUTION

CASE 2:  a = altitude; there is ONE SOLUTION [Right Triangle]

CASE 3:  a >altitude; this is the 'AMBIGUOUS CASE'...TWO SOLUTIONS

1)  Acute Triangle (angle, θ, is found with Law of Sines)

2)  Obtuse Triangle (angle is 180ο  θ)

A B

ab

Ambiguous Case Slide Show.ppt

REVIEW:  Solving Oblique Triangles... The Ambiguous Case

• The only information known about the triangle is the angle A and the sides a and b,  
   where the angle A is not the included angle of the two sides.
 
• The angle A is acute (i.e., A < 90°).
 
• The side a is shorter than the side b (i.e., a < b).
   (a is the altitude of a right triangle with angle A)
 
• The angle B is not a right angle (i.e., a > b sin A). 

Given a general triangle ABC, the following conditions 
would need to be fulfilled for the case to be ambiguous:

The ambiguous case

When using the law of sines to solve triangles, under special conditions there exists an ambiguous case 
where two separate triangles can be constructed (i.e., there are two different possible solutions to the 
triangle).

Given all of the above premises are true, the angle B may be acute or 
obtuse; meaning, one of the following is true:

OR[ ][]

Summary: Ambiguous Case

• When given two sides and a non‐contained 
  angle that is acute the ambiguous case 
  must be examined

The altitude of the triangle will dictate
how many solutions are possible.

AMBIGUOUS???

Example 4:
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Worksheet  Ambiguous Case.pdf

HOMEWORK...

#5, 6, & 7
Page 184:  #7, 8, 11

Warm Up

Given ΔRST has angle R = 58o , r = 48 and s = 25.  
Solve the triangle, if there is more than one possible, solve both!!

EXAMPLE #5:

(p. 180)

AMBIGUOUS!!!

REVIEW - Trigonometry

REMEMBER:  "SOH  CAH  TOA"

•   Pythagorean Theorem & Primary Trig Ratios

OPP

ADJ

HYP

θ
Reference angle

•   Applications of Primary Trig

•   Law of Cosines & Its Applications

•   Law of Sines & Its Applications

•  Bearings and Multi-step Word Problems

•   "Solving" - find ALL angles & sides

•   Ambiguous Case???  (Law of Sines - finding an angle)
-  given a side (a), the angle opposite (A) and another side (b)...

CASE #1:  a > b ->  only one solution
CASE #2:  a = b ->  only one solution
CASE #3:  a < b ...  Determine the altitude length (bsinA)

(i) a < altitude -> no solution
(ii)  a = altitude -> one solution (right triangle)
(iii) a > altitude -> two solutions...   (Ambiguous Case)
(1)  acute angle
(2)  obtuse angle (180o - acute)
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Review for Test  Lots of Practice from the Textbook!!!
Chapter Review... Page 128
(Frequently Asked Questions) Page 153

Page 174
Page 199

Practice Questions... Page 129 #1  9
Page 154 #1  12
Page 175 #1  9
Page 200 #1  8

Practice Tests... Page 152 #1  8 
Page 198 #1  7

REVIEW TIME!!!

Review  Trigonometry.doc
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B 1. Find the measure of the indicated angle.

i
§
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(e) ; ] () - (h)

' 25
1 1/3"\

C

3. Solve the following triangles.
(a) (b)-

A

(e)

>
1%}
o

fes)

4.1

C c
1. (a) 39° (b) 53° (e) 60° (d) 35° (e) 45° (F) 57° (g) 65° (h) 28° §
2. (a) 142 b) 134 (c) 355  (d) 89.9 (e} 1.8 (f) 235 (g) 112 (h) 161 1,

3. (a) LA=39 £LC=51°, b=32 (b) LA=45°, 3=80.6, c=80.6 (c) LA =25° a=6.34, b=13.6
" (d) £LB=52°, £C=38,¢c=117 f{e) b =539, LA=50°.LC=40° (f) c=3.91, LA=40° /B=50°
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10.11 Expcise Low of Cosines |

se your Problem Solving Plan 1o help organize your solutions, s5%.

A Unless ofherwise indicated, express all measures corroct to one decimnal place. | B
A
5 }' 1 Find the perimeter
I Ineach triangle, find the missing side. ot thotmnmlar o
W A ®)F © . plot of land a5 shown. A7 fam
3 { A\ 2 S L
s 120° 1357 52
clE 5 Mo @ sm,
£2
2 find the missing angle indicated. 3< |2 A golf hole at H has a “dog leg” as
© N 3% shown in the diagram.
IVARN L How far is the tee, at T, from the hole
3 25 at 1Y
3 . o5t TA =210m, .
- 8 [oH AH =72m, £ TAH = 118°
1 fog )3 Trom apoint on a plain the distances from Jean's eyes to fhe peaks of two
3 I APQR,p=10,q =12 cos R = 2. Find r. R ‘mountains at the same height are 5 km and 14 km. If the angle between her lines
S of sight is 102° find, to the nearzst kilometrs, the distance between the poaks.
43¢

Tn ATUV, ¢ = 10, u = 14, v = 12. Find cos U.
Record the given information on a diagram before planning  solution. »&5

For cach triangle, find the missing pait.
(@) AMPN, =8, =8 /P=48,p=1
(b) APQR, p=4,q=3,7=4 /P =7
© AABCa=5b=Tc=8£C=?

the side opposite the given angle.

For cach triangle, calc

{@ APQRp=4Lr=63 LQ=53
(b) ADEF, d=96,f=83, LE= 126"

1402

5, L

&, LT =6
90,19, em

The distance betsveen the bases in a baseball dizmond is 30 m. If the
third beseman picks up a fair ground ball 3 m from third base, and on
the line from second to third base, how far will his throw be 1o first base?

Two jets were sighted from Vancouver Airport in the same vertical plane
as the airport. The sighting distances from the planes to the aicport are
L5 km and 21 km with an angle of 130° between the sightings. Find the
distance between the jets.

A golfer hits a tee shot on a 350 m fong golf hole. The ball is sliced 18
€o the right. If the ball travelled 200 m, how far is the ball from the golf
hale, {to the nearest metre)?

alls. Five friends
15 m behind

The Skylon marathon is run every autums in Niagara

(7)) Solve cach triangle.
decided to enter the race. AL the fnish line, Arnold w

Sandra, Petra was 25 m behind Pamels, Sandra was 50 m ahead of Bill,

4, L1

(@) ATUV,1=7,0=6, LU =43" umm 3]
(b) AJKE, j=45, k= 63,f= 58, %9354 Pamela was 50 m ahead of Arnold, and Bill was 60 m behind Petra
() APHW, p=49, w=63, LH = 136" E85x ] Find the order of finish for the five friénds.
£323%
-BE5 8 In AABC, ¢ = a® + b* where ¢, b and ¢ arc the sides of the triangle Eoge s
Prove, using the cosine law, that' A ABC is a right triangle. R
22w

€9 Fora parallelogram, two adjacent sides measure 12 cm and 10 cm. If the
contained angle measutes 120%, then find the length of the longer diagonal,
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Part A = ALL work must be shown for each question. Label sides and angles properly. Put a box around your solatio,

“== 1. Find the unknown side in cach of the followin

ay 69 o) b 7 9

71

Zas \

20 g

P 2. Find the unknown angle in cach of the following.
EYEC

PECY
)8

©)
e

307 2}

a) A b)
3 108
Le=6eS
gyLes 07 T
st
4% 5%34, bing e distance trom Paris to Berlin i the Tollowing diagram. T 932 ki Bertin
4. 8773k~
5. The viewing angle of a person sitting at a point A in the. e
45+ 54 fromt row ofa theatre is shown,. 5 c

Find the width of the sereen, AC, to the nearest tenth of
ameire

Part B~ AL work must be shown. You must include a sketch with each word probiem. Put a box around your solution.

gt 77 6 AMVHS hookey game isto b decided by  penally shot. ‘The puck is shot from 4 poiat 10 m from one post and 12 1 from
the other post. The posts are 2.5 m apart. Within what angle must the puck be sho or i fo 50 etween i postss

7. 327477, Monoion, Shediac and Sackville form the-vertices of a trianglo on a map. 1f Moncton and Shediac are 32 kn apart, and the
angles at Moncton and Shediac are 58° and 72° respectively, how far is Moneton from Sackvile

. 71178: A forest rnger i a tower 126,0 m high sighs two fires I the same live of sight with angles of depression 42° and. 61°
1° How far apart are the fires?
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[image: image1.jpg]Practice and Problems: A Chapter Revie

(8 solve AABC. c

B —

4

3+ 1F LN =357, then find /P,

in AMNE, 2

(®  solve cach wriang|
@) AABCa=160m,b=190mand = 220 m
(b) ADEF: £D =73% e = 1320 mand / = 1120 m

& A wangutar island has ovo sides which are 412 km and 358 k. The
contained angle is 31°. Find the area of the island.

(@ Ata construction st in downtonn Vancouver, two tunnels were excavated
startig a the same point. One (unnel was 4000 m long and e g,
tunncl was 250.0 m Jong. Find the distaice between he ends o the seands
it the angle confained between thorm 1s §4-

1L The legs of a step ladder are each 20 m long. What is the maximum
spread of the legs i the maximum angle at the top is 40°7

(D em— locating three amusement sections, M, N ad P, atound an
astifal lake. £ MNP is measured and recorded as 57 Lengih Mo
7280 m and length MP is 638.0 m. What is the anglo at M?

<9150 .06 21 5y T W g1
SO LE 6 WOGHT =P iy =47 00 = 9700
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Test for Practice

e e ——

Tn ADEF, £.D =52, £ E = 47" and f = 12. Find the meesure of side e,

Solve each triangle.
) ASTU: £T=90°, LU= 22%and 5 = 151,
() ADEF: £ E=90°, DI = 172 and DF =

B

IE two sides of a triangle measure 30.0 em and 48.0 cm and the confained
angle measures 60°, find its aree,

From a bafloon, situated directly above a point A, the angle of depression
Lo a second point B is 28°. Points A and B are both on level ground. The
balloon riscs vertically 58.0 m. Now the angle of depression Lo B js 42"
What is the distance from A to B?

Twa planes flying at the same altitude are 3000.0 m apart swhen they spot
4 1aft on the sea belorw them. The angles of deprossion to the ralt arc 47°
and 38°. Find the distance from the raft to the closest plan.

The bridge over the Royal Gorge of the Arkansas River in Colorado

the highest in the world. A person standing under the bridge finds that the
angles of elevation 1o the ends of the bridge are 62° aad 71°. If the distances
from the ends of the bridge to the person arc 420.0 m and 360.0 m, calculate
the Iength of the bridge.

1€ WossT 01
LS O 69 B TIZ = it = 47
S5 =a7@ T =Tl =1 4 = 57

6390°5 4002 %051 g 10 &
97 990 opresg aog vy,
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The Law of Sines

w of Sines can be used in either form.
a [ 1

SnA snB  snC

The

sinA _snB_sinC

For cach triangle, find the m
@ A ®

le before answering the questian. #FE5

ch the triang

olve cach Uiangle.

>
oA,
2N

g 92
S W

(a) £ABC, LA =31%, £C =§1° ¢ =963, Find a
(b) ADEF,e=3, L F =64, LE = 46" Find £D.

() APQR, LP =46%, £Q =267, r = 123. Find p and .

In £PQR, find the value of ¢ if LR = 83", £.Q = 0% and r = 25,
In APQR, p=24, £ Q =49, LR = 45" Find g, r, and 2P,
110" < A £ 180°, find two values for 2 A for which

(@) sin A = 07431
(e sin A = 07169

Exercise

apart, How far is Carter
Abel Tsland and Bolton T
given map?

A post is supported by two wires, as shown,
in opposite directions forming an angle
of 80° at the top of the past. The ends of |
the wire at the ground are 20 m apart :

i 3 50 |
with one wire forming an angl of 40
with the ground. Find the lengths of the !
wires, o

Along one bank of a iver with parallel
banks, a surveyor & base line
‘measuring 200.0 m as shown. From each
end of the base line, a rock is sighted on
the other bank of the river, The lines of
sight of the rock make angles of 46” and
69° with the base line. Find the width of
the river.

To avoid heavy snow loads on the roof, a ski chalet plan ealls for a 36° vertical ~ |
angle. Assuming the width of the base of the chalet to be 140 m, determine the
slant height of the roof. (The chalet is in the shape of an isosceles triangle)

109 Exercise, page 388
Lalh o 368 b)d = 34. s = 254 2060° B 55"
65 3a)LA= 857, b = 346, a = 608 LU =56,

S 463, (= WO Q) LP =28 p = 2,4 =389
LaS02 DI Op = 930, ¢ = 3675, 1626.0 = 182,
s 170, LP - $6° Ta)iE, 1327 BT, 15T 06", 14°
D60, 120786

1000 Excrcise, page 391
119k 25kn 2 78 m 106w 3. 1482 m 4. 27
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Foundations of Math 11          


 Review – Primary Trig Ratios & Law of Sines/Cosines 


                                  


1.  Find the unknown side in each of the following…                               


 


a)        b)          c)                                      d)                  


 


 


 


 


 


 


 


 


 


 


 


2.  Find the unknown angle in each of the following…          


 


a)                b)     c)  


 


 


 


 


 


 


 


 


 


3.  SOLVE (find ALL unknown sides and angles) each of the following…        


 


a)        b)   


 


 


 


 


 


 


 


 


4. Find the distance from Paris to Berlin in the following diagram…         


 


 


 


 


 


 


 


 


 


5.  A MVHS hockey game is to be decided by a penalty shot.  The puck is shot from a point 10 m from one post and 12 m from  


     the other post.  The posts are 2.5 m apart.  Within what angle must the puck be shot for it to go between the posts?   


 


6.  Moncton, Shediac and Sackville form the vertices of a triangle on a map.  If Moncton and Shediac are 32 km apart, and the  


     angles at Moncton and Shediac are 58  and 72  respectively, how far is Moncton from Sackville?     


 


7.  A forest ranger in a tower 128.0 m high sights two fires in the same line of sight with angles of depression 42  and 61 . 


     How far apart are the fires?                           


_______________________________________________________________________________________________________________ 


 


SOLUTIONS… 


1. a) 10.9  b) 9.62  c) 19.1  d) 20.63         2. a) 126   b) 23 c) 76        


3.  a) b = 9.37;   60;71 CA      4.  877.3 km    5. 15.66 m  6. 9.7   


     b)  117C ;  a = 101.4;  b = 54.3   7.  39.7 km   8. 71.21 m   


        


  


 


 


   


 


 


 


x 
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Figure Out The Digits…

[image: image1.png]ur =z
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6. s v =5

7. )(’=q
Sr+r=u
9.xtu=s




In the puzzle below, each letter ‘q’ through ‘z’ represents a different digit from 0 to 9.  Determine the correspondence between the letters and the digits.  YOU MUST EXPLAIN HOW YOU FOUND EACH DIGIT!!! 


Name:  _____________________


		Letter

		Digit

		Explain…



		q

		

		



		r

		

		



		s

		

		



		t

		

		



		u

		

		



		v

		

		



		w

		

		



		x

		

		



		y

		

		



		z
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The Ambiguous Case of the Law of Sines







This is the SSA case of an oblique triangle.

SSA means you are given two sides and the angle opposite one of them (a, b, and A).  







First, consider the case where A is an acute angle.







Here are A and side b of fixed lengths.

b

A













You will be given instructions to make side a of various lengths as we work through the activity.

b

A













We need to look at four possibilities for a, by comparing a to b and to h (the height of the triangle).







Look at the case where a > b.

(This would also mean that a > h.)







b

A















C

One oblique triangle can be made.

a

B

c

b

A













Now look at the case where a < b.







In this situation, there are three possibilities for the relationship between a and h.







1.  a < h

2.  a = h

3.  a > h







We will consider each of those cases individually.

















b

A

h









No triangle is possible.

a











b

A

h



















b

A

h













C

One triangle can be made . . .

. . . a right triangle.

a

B

c











b

A

h



















b

A

h









C

One triangle can be made. . .

c

B

a

. . . and angle B is an acute angle . 











b

A

h









Can another triangle be made with this same length?











b

A

h









C

Yes, another triangle can be made . . .

B

a

c

. . . and angle B is an obtuse angle.











b

A

h









OK, so how can we decide how a compares to h?

We need a way to find h.







Look at this right triangle.

Can you write a trig ratio that would give the value for h?

b

A

h











Since

then









So calculate h as just shown and then compare a to it.







Let’s summarize what we’ve seen so far.







one oblique triangle 

can be formed.

If a > b







zero, one, or two  triangles can be formed.

If a < b







Calculate h using

and compare a to it.









1.  If a < h

2.  If a = h

3.  If a >h

no triangle can be formed.

one right triangle can be formed.

two oblique triangles can be formed.

Then choose the appropriate case below.







Next we need to know how to find the two triangles in the case where h < a < b.







In order to do that, we need to find a relationship between the two triangles.







C

c

B

a

Go back to the last two triangles you made on your worksheet. 











b

A

h









C

c

B

a

On a piece of patty paper, trace angle B from this triangle.











b

A

h









B







C

B

a

c

Adjacent to angle B from the previous triangle (on the patty paper), trace angle B from this triangle.  (You may have to rotate or flip the patty paper.)











b

A

h









B







What did you find?

The two angles (B) in the two triangles are supplementary.







So if you could find one of the values for B, you could find the other value by subtracting from 180°.







Let’s work an example where there are two triangles.







Suppose you are given the following information about a triangle.

A = 36°, a = 16, b = 17







A = 36°, a = 16, b = 17

Since a < b, then we have to compare a to h.







A = 36°, a = 16, b = 17

Since a > h, then there are two triangles.











A = 36°, a = 16, b = 17

Use the Law of Sines to find B:



























We now know this much about the triangle:

A = 36°      a = 16 

B ≈  39°      b = 17







Now find C.

C = 180° - (A + B)

A + B + C = 180°

C = 180° - (36° + 39°)

C ≈ 105° 







We now know every part of the triangle except c. 

A = 36°      a = 16 

B ≈  39°      b = 17

C ≈  105°    c = ?







Use the Law of Sines to find c:

























We have now solved one of the  triangles. 

A = 36°      a = 16 

B ≈  39°      b = 17

C ≈  105°    c ≈  26







But remember that there are two triangles. 

Also remember that B from the first triangle and B from the second triangle are supplementary.







Since we found the measure of B in the first triangle to equal 39°, we can find the measure of B in the second by subtracting from 180°.

B2 = 180° - B1

B2 = 180° - 39° ≈ 141° 







Here is where we are: 

A1 = 36°      a1 = 16 

B1 ≈  39°      b1 = 17

C1 ≈  105°    c1 ≈  26

A2 = 36°      a2 = 16 

B2 ≈  141°    b2 = 17

C2 = ?          c2 = ?







We can find C2 like we found C1.

C2 = 180° - (A2 + B2)

A2 + B2 + C2 = 180°

C2 = 180° - (36° + 141°)

C2 ≈  3° 







Use the Law of Sines to find c2:

























Now we have solved both triangles: 

A1 = 36°      a1 = 16 

B1 ≈  39°      b1 = 17

C1 ≈  105°    c1 ≈   26

A2 = 36°      a2 = 16 

B2 ≈  141°    b2 = 17

C2 ≈  3° 	     c2 ≈  1







Now consider the case where A is an obtuse angle.















A

b









C







A

b









No triangle is possible.

a







A

b















A

b















A

b











B

c

a

One triangle can be made.

C







A

b







ab


³


ab


³


ah


<


ah


=


ah


>


=


sin


h


A


b


=


sin


hbA


=


sin


hbA


=


sin


hbA


=»


17sin369.992


h


=


sinsin


ab


AB


=


o


1617


sin36sin


B


=


o


1617


sin36sin


B


=


o


16sin17sin36


B


=


o


17sin36


sin


16


B


»


sin.625


B


-


»


o


1


sin.62539


=


sinsin


ac


AC


=


oo


16


sin36sin105


c


=


oo


16


sin36sin105


c


=


oo


sin3616sin105


c


=


o


o


16sin105


sin36


c


»


26.293


c


=


22


22


sinsin


ac


AC


=


oo


2


16


sin36sin3


c


=


oo


2


16


sin36sin3


c


=


oo


2


sin3616sin3


c


=


o


o


2


16sin3


sin36


c


»


2


1.425


c


ab


£


ab


>






UNKNOWN-0.unknown
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