Trigonometry (Honors)
Review 3

Practice Questions (and Answers)
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Topics include trig values, half-angle identities, angular
distance, quadrants and intervals, inverses, and more.
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"If you're not sure,
you can always try
the Tree of Knowledge."

"I don't know the

answer.. It's tempting.

Should we?"

"The principal said
not to.. But, ..."

Adam and Eve struggle in the first trigonometry class....

Practice Questions -2



Can you answer these questions?

1) Evaluate

a) sec & = 203
3

Find &
where 0°< &3 <360

b) tan x =ﬂ'/—33

Find x

where 0<x <271

2) Given: Tants =-4/3 Cosr =0

Find & for 0< & <360

3)
B right triangle ABC
/B> /a
—
C
4) .
40
.mOL_J Find x and y:

True or false:
a) SinA > CosA

b) TanA < CosB
c) CosC = CosA

d) TanB > SinB

Trigonometry Concepts Review




5) fillinwith <, =, or=

cos(54)  cos(-54)
sin(260)  sin(150)
cos(10)  cos(12)

6) What is sin(-270) ?

7 2sin 1L cos =

g) sin” (67°)+ cos? (67°) = 2

9)  Secx= Cscy =3

] |r-"

in Quadrant I:

Without a calculator, find sin(x + v)

Trigonometry Concepts Review




10) SecU = 3/2 in quadrant IV Trigonometry Concepts Review

What is Cos 21?

11) 2cosx — 3tanx =0

Findx on the interval [0, 2T ]

12) Solve for the interval 0<x <271

tany + secx =1
13) sina=_4 CosB= 3
5 13
where A 90 <A < 180" and 180°<B <270
a) Sin2A =

b) Cos2B =



14)  Transform the equation by solving for & Trigonometry Concepts Review

then, find the first three positive values for whichy =5

y=3+9cosd(=— 500)

15)  Find & in the interval [0, 2°1])

coscos3 s —sinSsin3 &= = 0



16) The following wheel turns at 35 revolutions per minute. Trigonometry Concepts Review

What is the linear distance of the wheel in 1 minute?

What is the angular distance of the wheel in 1 minute?

17) fix)= asinb(x —c)+d

¥y
Write an equation where a < 0. | '\
4+ \
24
Write an equation where a = 0. I I I I I
X
il v v 3m 21 ,
> 3 radians
2T

18) Find the acute angle formed by the line y — /\,Gx +1=0 and the x-axis.

19) Find sm(IQSO) (WITHOUT a calculator)



Trigonometry Review Concepts: Area

Graph and find the area of the region
20) x*+y*< 36
y =3

21) Find the area of the figure:

-5




22) sin(-x)tan(-x) + cos(-x) = ? Trigonometry Concepts Review

23) For 0<x <360,

what is 2sin(x + 420) =17?

sec(x—SSo) =27

24) 8 —2tanx — Ssec?x = 0

where x £ (OO: 360° )



25) A parallelogram has side lengths 12 and 15.

The longer diagonal has length 20...
What is the length of the shorter diagonal?

26) AsS-->0,

what is cse 7

AS Y o> 0:+

what is cse ?

27)  If the area of triangle ABC is 86,
what is the area of triangle CDE?

AC=11
BC=16

CE=7

Trigonometry Concepts Review




Somewhere in North Carolina, 1901...

Getting it
(W)right

"Orville, what happened?..
I set the angle of depression
to 14 degrees. It shou---"

"Elevation, Wilbur!..
1 said angle of elevation!!"

11}
(1) i)
1
CIMIE

The (undocumented) first attempt at Kitty Hawk...

Solutions -=2



Can you answer these questions?
1) Evaluate

a) sec & = 243
3

Find &
where 0°< &3 <360
N3

b) tan = ——
) tan x 3

Find x

where 0<x =27

2) Given: Tan& =-4/3

Find & for 0< <360

SOLUTIONS

secS= 2
A3
(secant is positive in I and IV)

| Trigonometry Concepts Review

30° and 330°

. L0
(reference angle is 30 )

It's helpful to 'unrationalize the denominator' to

recognize the ratio

tanx =

1
A3

(tangent is positive in I and IIT)

Cos & =0

Since tan is negative and
cos is positive, the

angle must be in quad IV..

3)
T false:
B rlght ttlangle ABC e or e
/B> /A a) SinA >CosA  false
¢ b) TanA < CosB  false
a
¢) CosC > CosA false
: true
=
LT d) TanB > SinB
C b A
4)
40’ 10
¥ ' 40°
40— Find x and y: ;
1.56
1
! 1
sin(10) =

Y= 766

and ——

e 1T
6 6

using a calculator,

tan™! <3i>= 53.1°

but, the angle is between
0 and 360!

the coterminal angle is

360 + (-53.1) =|306.9°

opposite adjacent
hypotenuse 15 NOT = hypotenuse

a a
= 4 >
b c (because ¢ > b)

cos(90)=0

b _ b

a c
y

1.56

=|2.04




5) fill in with <, >, or= SOLUTIONS Trigonometry Concepts Review

cos(54) = cos(-54) quad I and quad IV are the same (for cosine)
sin(260) < sin(150) sine in quad II is positive.. sine in quad III is negative!
cos(10) = cos(12) as angle gets larger, the adjacent side gets smaller!
notice: sin(270)=-1
6) What is sin(-270) ? sin = 3{— =1

-270 begins in standard
position and moves clockwise

—

v

= .

-270

6 2 sin2x = 2sinXcosx

§) sin’ (67°) + cos? (67°) = 2

[

sin? (x) + cos? (x) =

9  Seex= Cscy=3  inQuadrantL:

1o |

Without a calculator, find sin(x + y)

sin(x + y) = sinxcosy + cosxsiny 3 /\fz 1

St 2 Vs

5 3 5 3
- ]j.q% =|.997 (approx) (to check, use a calculator to find x and )

then, calculate sin(x + y)



10) SecU = 3/2 in quadrant IV

What is Cos %‘?

18]
cos % _ +y/) 1+cosx -
2 - N2 A5

since U is in quad IV, U/2 will
be in quad II... therefore, the result is negative..

11) 2cosx — 3tanx =0 2cosx = 3tanx

Find X on the interval [0, 27 ] 3sinx

COSX

2cosx =

2cos 2 x = 3sinx
2(1 - sin? x) = 3sinx
2sin? x + 3sinx —2 =0

(2sinx — 1)(sinx + 2) =0
12) Solve for the interval 0<x <271

tanx + secx =1 secy = 1 — tany
sec?x= (1 — tanx)(1 — tanx)
seclx= 1—2tanx+tan2.r
1+tan? x= 1 - 2tanx + tan’x

0= — 2tanx

tany =0
For the interval, 0<x <27
x=0 or/
13) sinA=_‘; CosB=%

where A 90 < A < 180° and 180°<B <270

a) SimA - g—: Sin2A = 2sinAcosA
B
2-75 75 T 35
_| -110
b) Cos2B = Teo cos2B =cos - B —sin? B

sY ol A
137 113 - 169

SOLUTIONS ‘ Trigonometry Concepts Review

2
1+ &4 —
- 73= — 15| N30
2 6 6

to check, (using a calculator), find U --- 312 degrees.
then, find cos(312/2) = cos(156)=-91 1,

sinxk+2=0

sinx = &~ sinx = -2

<= T 5T 1no solution
6 A 6 (must be between -1 and 1)

goal: try to get one trig function to solve

Note: when you square a function, you often "create
another solution".. It may be extraneous...

Check your solutions!

x=0: tan(0) + sec(0)=
0+ as v
x=7T: tan( ) + sec( H ) =

0 + 1) = -1 ></

A =126.9 degrees

; h B

Ln

e

B=2474

-12
13 degrees




SOLUTIONS Trigonometry Concepts Review

14)  Transform the equation by solving for &
then, find the first three positive values for whichy =5 y—3=9cosd(S — 500)
Y3 _ cosa(s —50°)
9
cos | < }'9— 3> =4S -50)

y=3+9cosd(=— 500)

Ify=5
1 -1/5-3 o
& = ——Cos — 1 150 I =
4 < 9 > 1 oos I3 L (s - 50
- 9
1 — o
=T(H.16)+SO =Lcos_1 y—3 c®
= 1 9 + 50
= 10.20° + 50° = 69.29°
That's the 2nd positive value 127
27.5+321=3071°
y=35
That's the Isf positive value 3 \
. \ [ | | | |
30.71 + (1 period) = 120.71 degrees NI | | | |
5 27550 725 g5 /117.5 140
that's the 3rd positive value
-6 —
15)  Find & in the interval [0, 2°1])
coscos3 s —sinSsin3 &= = 0
Recognizing the sum/addition trig identity, we can combine the terms..
cos(= +3=2)=0
cos(A + B) = cosAcosB — sinAsinB

cos(4&=)=0

Suggestion: use substitution to evaluate cosine.. letA=4S cosA =0

I s s 7IT oIl 1T w37 18T
2., 2. 2., 2,2, 2., 2

T s 70 oI 1] w3 157
2., 2, . . . .

Therefore, 4 & = -,

and, | & =




16) The following wheel turns at 35 revolutions per minute. SOLUTIONS Trigonometry Concepts Review

What is the linear distance of the wheel in 1 minute?

What is the angular distance of the wheel in 1 minute?

Linear is the distance travelled, in terms of a point

on the circle.. 18 inches

Every revolution, a point will travel the circumference,
367 inches..

So, in 1 minute, a point will travel 35 x 367

or | 12607 inches | approx. 3958.4 inches

Angular is the distance traveled, in terms of angle rotation

inside the circle... Every revolution is 360 degrees... So, in 1 minute, the angular distance is 35 x 360 degrees
17) fix)= asinb(x —c)+d or |12,600 degrees per minute
Write an equation where a < 0. ¥
the periodis ", b=2 - -\
the vertical shiftis 4, sod =4 s
If a < 0, and amplitude is 1, then a \
" 'taI'tiIl_ H .tll : ) 4
> gpomt™is —sin2(x — I) +4
4 4 24
Write an equation where a = 0.

amplitude is 1

same period: b=2
same vertical shift: d=4 4
If a > 0, then a "starting point"

53 . 3T 2]
1 Sin2(x — T)+4

m|j 4
3
ot
o
3

radians

18) Find the acute angle formed by the line y —/\,Gx +1=0 and the x-axis.
y= /\Ex -1

y-intercept: (0, -1) A
60 degree angle
**slope is N’EZ

1 X-axis

19) Find sin(lQSo) (WITHOUT a calculator)
First, find sin(157)
sin(45 — 30) = sin(45)cos(30) — cos(45)sin(30)

Ay W3

2

since 195 degrees is in quadrant III, sine is negative...

M Ne N2 - We
4 4

B 4

1
© 2

=3 -5

2
Ao
q




20) Graph and find the area of the region
xt+y2< 36
y=3

Step 1: Find the sector area
2
area of the circle: [ (radius)
If y=3, then x2+(3)2 - 36
X = /\/E or —A27

30-60-90 triangle...  and, sector is 120°

sector area= 120 .
5% T (radius)

- 3T -nuT
Step 2: Find the area of the (upside down) triangle
1
Area= —— (base)(height)

1 —_
5 @xA27)3) = oN3
Step 3: Combine to find area of the segment

Area = sector area — triangle

Area of the 'segment' = 12T] — 9A/3

21) Find the area of the figure:

SOLUTIONS ‘ Trigonometry Review Concepts: Area

Step 1: Divide the figure into triangles!

Step 2: Find area of the right triangle

Area= — (base)(height)

= ;'— (6)(8) = 24 square units
Step 3: Identify angle and use area formula

6
tmA= — A= tan"l (75) = 36.87°

A+B +00=180 (triangle)
36.87+B = 90 B = 53.13°
B+F = 115°
5313+ F = 115 F=6187"
Area= ghSinF  ("Law of Sines Area formula")

= (10)(11)Sin(61.87) = 97 square units
Step 4: Combine areas of 2 triangles

24 4+ 97 =|121 square units (approx.)




22) sin(-x)tan(-x) + cos(-x) = ?

SOLUTIONS Trigonometry Concepts Review
(-sinx)(-tanx) + cosx odd/even identities

sinxtanx + cosx

sing (31X} + cosx
COSX

.y 2
sm=x COs™X _ = secx
COsX COsX COSX

o Let A= x+42, 2sin(A)=1
23) For 0<x<360 ,

sin(A) = -
what is 2sin(x +42°) = 12 o o

A= 30"+ 360K or 150 + 360K
Therefore, (x+ 420) = -330. 30, 390, 750, ...

or (x+42%) = -210, 150, 510, 870, ...

x= -372, -12,[348] 708, ...

x=108° , 348"
or x— .252: 468, 828, ...

sec(x—?ﬁo) =27

Let B= x-35, sec(B)=2

B=sec’l(2) = 60 +360K or -60° + 360K
_ hypotenuse
¢~ adjacent 5 Therefore, (x—335°) = -300, 60, 420, 780, ...
60 /\/3_ o
(x — 35%) = -420, -60, 300, 660, ...
1 -
-60 -
2 A3 x = -265/ 95, 455, 815, ... R o
i x = 959 335
or x=-385, -25) 335,695, ...
24) 8 —2tanx — Ssec?x = 0

wherex € (0°, 360° )

5sec?x + 2tanx — 8 =0 use trig identity / substitution

5(1 +tan® x) +2tanx —8 = 0

distribute and collect 'like’ terms

Stan®x + 2tanx — 3 = 0
5U2+ 20 -3 =0 factor
(5U-3)U+1) = 0

(Stanx — 3)(tanx + 1) = 0

tanx = 3/5 or 6 x=tan"1(6) | x=30.06",210.96

tanx = —1 x =tan"1(-1) | x=135",315"




25) A parallelogram has side lengths 12 and 15. SOLUTIONS Trigonometry Concepts Review
The longer diagonal has length 20...
What is the length of the shorter diagonal?

12
We need to find the angles of the parallelogram... 4.9
Using law of cosines:
15 20
2 b 2
c” =a” +b” —2(a)(b)cosC
20° = 122+ 152 - 2(12)(15)cosC
20* = 123+ 15% - 212)(15)cos 010

400 = 144 + 225 — 360cosC

31

o]
360 = cosC C=949

If C = 94.9 degrees, then the other angles are 180 - 94.9 = 85.1 degrees

(consecutive angles in parallelogram are supplementary)

Then, use law of cosines again to find the other diagonal...

~

d? =122 + 15% — 2(12)(15)c0s(85.1)

= 144 + 225 — 360cos(85.1)

d=18.39

26) AsS >0,

what is csc 7

AsOy - 0,+ 0

what is cse ?

27)  If the area of triangle ABC is 86,
what is the area of triangle CDE?

_ A D
AC=11
BC=16
CE=7

There are two approaches: Solution...

a 'trigonometry approach’

and ——

a 'geometry approach'..... B



27) If the area of triangle ABC is 86,
what is the area of triangle CDE?

AE and BD are intersecting chords...
therefore. (AC)(CE) = (BC)(CD)

(11)(7) = (16)(CD)

CD =4.8125

Area of triangle = % ab(sinC)

1
86 = — (11)(16)sinC
977 = sinC
o)
C = 77.76
/ACB = /DCE (vertical angles)

77.76 degrees

Area /\CDE = %(4.8125)(7)3]’11(77.76)

= 16.46

AE and BD are intersecting chords...
therefore, (AC)(CE) = (BC)(CD)

(A1)(7) = (16)(CD)
CD = 4.8125

/ BAE £ / EDB

becanse the inscribed angles share
—
the same arc {g

/ ACB < / DCE
because vertical angles are congruent

Therefore, the triangles are similar (angle-angle)

Since the triangles are similar, the ratio of the
areas is "ratio of the squared sides"

(16)2 _ (11)2 3 86

M~ (4,3135)3 Area of CDE

= 16.46

Trigonometry Concepts Review
A D SOLUTION
E
B

'Trigonometry Approach’

'Geometry Approach'



Thanks for visiting. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Cheers

mathplane.com

Also, at Facebook, Google+, Pinterest, TES and TeachersPayTeachers

And, Mathplane Express for mobile at Mathplane.ORG



