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Remote Learning Packet
Please submit scans of written work in Google Classroom at the end of the week.
Week 7: May 11-15, 2020
Course: 11 Precalculus
Teacher(s): Mr. Simmons
Weekly Plan:
Monday, May 11
[] Story time!
[] Check out the “Trig Cheat Sheet.”
[ ] Check answers from previous assignments.
Tuesday, May 12
[ ] Complete problems 1-8 (A-G) from “Polar Plane.”
Wednesday, May 13
[] Check answers. (An answer key will be posted.)
Thursday, May 14
[ ] Read “The Unit Circle.”
Friday, May 15
[ ] Attend office hours
[ ] Catch up or review the week’s work
Statement of Academic Honesty
I affirm that the work completed from the packet I affirm that, to the best of my knowledge, my
is mine and that I completed it independently. child completed this work independently

Student Signature Parent Signature



Monday, May 11

Happy Monday! I hope everyone’s doing well.

1. Story time! If technologically feasible, please email me and let me know how you’re doing. I love
hearing from each and every one of you.

I heard from a few students (thanks so much for filling out the survey!), and one comment about the
readings was that the information from each section wasn’t all available in one place for reference while
working problems. I hope the “Trig Cheat Sheet” included in this packet will help. It has all the formulas
you’re learning, and then some. (Don’t feel like you need to go memorize the ones that the text I gave you
doesn’t cover.) I am also including answer keys for all previous problem sets (sorry I didn’t have those
earlier). From now on I’ll post an answer key the day after each problem set. So:

2. Atleast glance at the cheat sheet. Better yet, print it out. Have it at the ready. Maybe frame it. Put

it on your wall.
3. Check your answers to all previous problems using the answer keys included herein.

Tuesday, May 12
1. Complete Problems 1-8 from “Introduction to the Polar Plane” (pp. 144-46). For some of the
problems, there are multiple exercises, labeled with capital letters. For each of those types of

problems, please complete only A through G. (That means you’re still doing every exercise
labeled in small roman numerals.)

Wednesday, May 13

1. Check your answers from yesterday. (I’ll post the answer key.)

Thursday, May 14

1. Read “The Unit Circle.” Remember to read slowly! Try to work each of the example problems
yourself before looking at the right answer.



Trig Cheat Sheet

Definition of the Trig Functions
Right triangle definition
For this definition we assume that

0<9<% or 0°< 0 <90°.

opposite

adjacent
. opposite hypotenuse
sin§ = —PPOSTE e = yp—
hypotenuse opposite
adjacent hypotenuse
cos = I ecGz—yp,
hypotenuse adjacent
opposite adjacent
tan 0 :—pP cot§ = 2L :
adjacent opposite
Domain

~

N

a RN

Unit circle definition
For this definition 6 is any angle.

y
A
(x,v)— |
ANy
AN
1 \ =x
X
sinG:Z:y cscG:l
1 y
cos9:£:x sec@:l
1 X
tanG:Z cot0:£
X Yy

Facts and Properties

The domain is all the values of 6 that
can be plugged into the function.

sinf , 6
cosf, O

can be any angle
can be any angle

tanf, O ;t(n+%jﬂ, n=0,+1,+2,...

cscO, O=#nm, n=0,£1, £2,...

secO, 0O i(l’l-ﬁ-%jﬂ, n=0,+1,£2,...

cot0, O#nm, n=0,t1,+2,...

Range

The range is all possible values to get
out of the function.
—1<sinf<1 cscO>1andcscO <-1

—1<cosO

<1 secO >1 andsecO < -1

—o0 < tan O < oo —o0 < cotl < oo

Period
The period of a function is the number,

T, such that f(0+T)= f(0). So,if

is a fixed number and 6 is any angle we
have the following periods.

sin(w0) — T:Z—ﬂ
®

cos(wb) — T:Z—ﬂ
®

tan (w0 r==
an(wb) — -
2

0 T=—
csc(wf) — -
sec(wf) — T:2—n
®

t(w0 =2
cot(wh) — -
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Formulas and Identities

Tangent and Cotangent Identities

tanf = sin 0 cotf = 0959
cos@ sin O
Reciprocal Identities
csch = ,1 sinf = !
sinf cscO
secO = ! cosf =
cos@ secO
cotf = tan0 =
tan @ cotf

Pythagorean Identities

sin’0 +cos* 0 =1
tan’ 0 +1=sec’ 0
1+cot’@ =csc* 0
Even/Odd Formulas
sin(—0)=—sin®
cos(—60)=cos0
tan(—6)=—tan0

Periodic Formulas
If n 1s an integer.

sin (6 +27n) =sin6
cos(6 +2mn) =cos 6

tan (6 +7n) = tan 0

csc(0 +2mn)=cscO
sec(0 +27mn)=secH

cot(0 +7mn) = cotd

Half Angle Formulas (alternate form)
singzi,fl_COS(9 sinzezl(l—cos(w))
2 2 2
cosgzi 1+cos6 c052921(1+cos(29))
2 2 2
_ 1- 20
tan— == 1-cos0 tanZQ:—COS( )
2 1+cosf 1+cos(26)

Sum and Difference Formulas
sin(a = ) =sina cos B +cos a sin f3

cos(a ) =coso cos  Fsina sin 3

tan(oc+ﬁ)— tano + tan
a 1Ftana tan B

Product to Sum Formulas

sina sin 8 :%[cos(a —B)—cos(a +ﬁ):|
cosa cos 3 :%[cos(a —B)+cos(a +ﬁ)]
sin o cos f3 :%[sin(a +B)+sin(a-B)]

cosa sin 3 :%[sin(a +B)—sin(a —ﬁ)]
Sum to Product Formulas
3

a+Bj
2

sina +sin 8 :2sin(

Double Angle Formulas
sin(260) =2sin6 cos O
cos(20)=cos* 6 —sin’ 0
=2co0s’ 0 -1
=1-2sin’ 0
2tan 0
tan(20) = Tan’e

Degrees to Radians Formulas
If x is an angle in degrees and ¢ is an
angle in radians then

T t X
—=— = t=— and x
180 x 180 T

180«

cos
2
sina—sinﬁ:2cos(a+ﬂjsin(a_ﬁ
2 2
cosa+cosﬁ:2cos(a;ﬂjcos a;Bj

cosa—cosﬁ:—2sin(a;ﬁjsin a—ﬁj

2

Cofunction Formulas

sin(z—ej =cos0
2

CSC(E—GJ =secO

2

tan(z—e) =cot0
2

cos(z—ejz sin 0

2

sec(l—ej =csch
2

cot(z—ej =tan0
2
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Unit Circle

yA(ﬂ,l)
AN A
T 1
1 / T (22]
22 ) o 2 haN
//‘271 ° T (V2 V2
XD T (R R
22 o T
120 o N
bE: w4y
(—3,1] ’ 135° 50 %
272 /’5_77 i
6 30°

210°
r 330° |
_73_1 B\ 225 315° 1/\/5 1
2" 2 pus . “ 22
e 4 240 o 300° w S
(_Z_ﬁj A 270 se 485 5
27 2 3 3 - / (2,—2j
_ -

For any ordered pair on the unit circle (x,y) : cosd =x and sinf =y

Example
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Inverse Trig Functions

Definition
y=sin"' x is equivalent to x =sin y
y=cos ' x isequivalent tox=cosy

y=tan"'x is equivalent to x =tan y

Domain and Range

Function Domain Range
I T T
=sin" x —-1<x<1 ——<y<—
Y 2770
y=cos'x —1<x<l1 0<y<nm
—tan'x —o<x<w -——<y<i
Y S

Inverse Properties

cos(cosf1 (x)) =x cos'(cos(6))=6
sin(sin‘1 (x)) =x  sin”(sin(0))=6
tan(tan"l(x)):x tan"l(tan(G)):G

Alternate Notation
sin”' x = arcsin x
cos™' x = arccos x

tan~' x = arctan x

Law of Sines, Cosines and Tangents

Law of Sines
sinog _sinf3  siny

a b c
Law of Cosines
a’ =b* +c* —2bccosa
b* =a*+c* —2accos B
¢ =a’+b*—2abcosy
Mollweide’s Formula
a+b cost(a—p)

S |
c sinsy

h

Law of Tangents
a—b _tan}(a-p)
a+b tani(o+pf

N—"

b—c tan

=
|
<

b+c tan

a—c tan

= [o— = =

—_—_ = —~
=
+
<

a+c tan

S
+
<

S
|
=
R N

© 2005 Paul Dawkins



4.1.1-5 odd — Answer Key

Precalculus
Mr. Simmons

1. (a)
122 +15% = ¢
144 4 225 = ¢*
369 = ¢?
= V369
= 3V/4l
~ 19.21.
(b) ¢ =6.54 ~ 2.56
(¢) ¢ = /640 = 810 ~ 25.30
(d) b=+/204.75 ~ 14.31
(e) a = /27632 = 4/1727 ~ 166.23
(f) b=+/19.25 ~ 4.39
(g) a =317~ 1237

(h) ¢=

V101 =~ 10.05

. No, not all triangles are possible. You can-

not have a right triangle with legs of length
10 and 20 and a hypotenuse of 15, because
10% + 20% # 152, Even outside of right tri-
angles, not every triangle is possible. Try
drawing a triangle with side lengths 5, 10,
and 20.

IS
ot

=7b=24,¢c = 25, a = 8,b =
15,¢ = 17; a = 9,b = 40,c = 41;
a=11,b = 60,c = 61; a = 12,b =
35,c = 37; a = 13,b = 84,c = 85
(and there are others).



4.2.1-5 — Answer Key

Precalculus
Mr. Simmons

1.

(a)

(c)

sina = 3/5,
cosa =4/5,
tan o = 3/4;
sin 8 =4/5,
cos 8 =3/5,
tan § = 4/3.

sina = 1/\/87z 0.11,
cosa = 9/1/82 =~ 0.99,
tana = 1/9;

sin 8 = 9/1/82 ~ 0.99,
cos B =1/1/82~0.11,
tan 8 = 9.

sina = 2/\/5 ~ 0.89,
cosq = 1/\/5% 0.45,
tana = 2;

sin 3 = 1/v/5 ~ 0.45,
cos B = 2/v/5 ~ 0.89,
tan 8 = 1/2.

sina = 2/4.5 ~ 0.44,
cosa = 4/4.5 = (.89,
tana = 1/2;

sin 8 = 4/4.5 ~ 0.89,
cos B =2/4.5 ~ 0.44,
tan 8 = 2.

The “really nice angles” are 30°, 45°,
and 60°.

[Drawing of any two right triangle
with acute angles 30° and 60° or both
45°. Such triangles could have a vari-
ety of side lengths, two examples be-
ing side lenths 1-1-v/2 and 3-4-5.]

’ a \ sin o \ cos o \ tan o ‘

30° 1 V3 V3
450 | 2 | 2 1
60° | %2 | & V3

It will decrease.
Zero.

cosa = 7/7.04 = 0.99

The length of the hypotenuse will ap-
proach the length of the adjacent side.

(f) One.

)
)
c) Zero.
)
)

—~~
@

4. (a) An example of such a triangle is
one with side lengths 1-10-/101.
(v/101 = 10.05.) Here, « will be 84°.

(b) sin90° = 1; cos 90° = 0.
5. Adding to the earlier table and approxi-

mating when appropriate, we have the fol-
lowing table.

’ a \ sin a \ cos o \ tan o ‘

0° 0 1 0

5° | ~0.09 | ~099 | ~0.09
10° [ ~0.17 ~0.98 ~0.18
15° | ~0.25 ~0.97 ~0.27
20° | ~0.34 ~0.94 ~0.36
25° | ~0.42 ~0.91 ~0.47
30° | 1=05 | L ~087 | B ~058
35° | ~057 ~0.82 ~0.70
40° [ ~0.64 ~0.77 ~0.84
45° | 2 ~0.71 | L2 ~0.71 1

50° | ~0.77 ~0.64 ~1.19
55° | ~0.82 ~0.57 ~ 143
60° | Y2 ~087| L=05 |V3~173
65° | ~091 ~0.42 ~2.14
70° | ~0.94 ~0.34 ~2.75
75° | ~0.97 ~0.25 ~3.73
80° | ~10.98 ~0.17 ~5.67
85° | ~0996 | ~0.09 | ~11.43
90° 1 0 undefined




4.3.1-14,16 — Answer Key

Precalculus
Mr. Simmons

1.

(a)

sina = 12/13,
cosa = 5/13,
tana = 12/5,
csca = 13/12,
seca = 13/5,
cota = 5/12.
sina =4/5,
cosa = 3/5,
tan o = 4/3,
csca = 5/4,
seca =5/3,
cota = 3/4.
sina = 24/25,
cosa = 7/25,
tan o = 24/7,
csca = 25/24,
seca = 25/7,
cota = 7/24.
sina =1/4,
cosq = \/ﬁ/él,
tano = 1/y/17,
csca =4,
seca = 4/\/ﬁ,
cota = \/ﬁ
sina = v/69/13,
cosa = 10/13,

tana = \/@/10,
csca = 13/v/69,

seca = 13/10,
cot v = 10/+/69.
sina = 5/v/61,
cosa = 6//61,
tana = 5/6,
csca = \/6>1/5,
seca = 1/61/5,
cota = 6/5.

2.

3.

(g) sina=2/7,

cosa:3\/5/7,
tana = 2/ (3\/5),
csca=17/2,
seca =7/ (3v/5),
cot a = 3v/5/2.
(h) sina = +/51/10,
cosa = 7/10,
tana = v/51/7,
csca = 10/+/51,
seca = 10/7,
cota = 7/\/ﬁ

The triangle in Example 1c has opposite
leg length a and hypotenuse length 1. If
we call the adjacent leg length b, we have
a? +b> =12 s0 b = /1 —a2. So the six
trig ratios are as follows:

sina = a,

cosa =+v1—a?,

tana = a/v1 — a?,

csca = 1/a,

seca =1/v1—a?,

cota =+v1—a?/a.

(a) If tan = d, then we can consider the
triangle with leg lengths d and 1, with
hypotenuse v/d?2 + 1. Then have the
following trig ratios:
sina = d/vVd? + 1,
cosa = 1/v/d? + 1,

tana = d,

csca = vd?*+1/d,
seca = Vd? +1,
cota =1/d.

(a) sina = a/c,
cosa = b/c,



5.

8.

6. sin (90° — 0

tana = a/b,
csca =c/a
seca = c/b
cota = b/a.

sin 30° = cos 60°
cos 10° = sin 80°
cot 7° = tan 83°
sec 64° = csc 26°
cos 31° = sin 59°

(a)
)
)
)
)
) tan 14° = cot 76°
)
)
)
)
(

(b
(c
(d
(e
(f

g
h

(i
@

csc47° = sec43°

sin 25° = cos 65°

(
(

sin 8 = cos (90°

= cos 0,
= sin#,
= sec¥,
= cscé,
= cot 0,
= tan#.

cos (90° —

csc (90° — 6
sec (90° — 6
tan (90° — 6
cot (90° —

. cscl =1/siné,

sinf = 1/cscé,
secd =1/ cos¥,
cosf = 1/sech,
cotf =1/tand,
tan = 1/ cot 6.

tan (8 + ) = cot (90°
~B)

= (1/2)* = 1/4

- B-7)

cos?30° =(v/3/2)" = 3/4
tan?30° = (v/3/3)” =1/3
cos?45° = (v2/2)" =1/2
tan?45° =12 =1

sin2 60° = (v3/2)° = 3/4
cos260° = (1/2)> = 1/4
tan? 60° = \/32 =3

sin 30°? = sin900° = undefined (un-
til we have the unit-circle definition of

sine)

10.

11.

12.

13.

(j) cos?a = (cosa)?

’ a ‘ sin? o ‘ cos? o ‘ tan? o
0° 0 1 0
5° | ~0.01 | ~0.99 ~0.01
10° [ ~0.03 | ~0.93 ~0.03
15° [ ~0.07 | ~0.88 ~0.07
20° [ ~0.12 | ~0.82 ~0.13
25° | ~0.18 | ~0.67 ~0.22
30° [ $=025[3=07] 3~0.33
35° [ ~0.33 [ ~0.59 ~0.49
40° | ~041 | ~0.59 ~0.70
45° [ £ =05 ] =05 1
50° | ~059 | ~0.41 ~1.42
55° [ ~0.67 [ ~0.33 ~ 2.04
60° | 2=0.75 ] 1 =025 3
65° | ~0.82 [ ~0.18 ~ 4.60
70° | ~0.88 | ~0.12 ~ 7.55
75° | ~0.93 | ~007 | ~13.93
80° [ ~097 | ~0.03 | ~32.16
85° | ~0.99 [ ~0.01 | ~130.65
90° 1 0 undefined

(a) 1; 1; no maximum
(b) 0;0; 0

(c) The sin and sin? functions have the
same shape, but sin? has only pos-
itive values and is shorter. It also
has hills/valleys twice as frequently.
(We say that its “period” is half the
length.)

sin?6 + cos?20 =1

These expressions are all of the form
sin” 0 + cos? 0, so they all equal one.

Since sin? @ + cos? = 1, we have
sin?0 =1 — cos? 6

and

cos?f =1—sin?6.



14. (a)

sin «v 1

tana - csca = - —
cosa  Sino

COos
= secC «.

(b)

. 2 . .
(sina + cos )’ = sin® a + 2sin o cos o + cos® a

= 2sinacosa + 1.

16. (a) True. Although this is not the cofunc-
tion identity (that would be sina =
cos (90° — ), the statement here is

(b)

(c)
(d)

still true because

sin a = cos (90° — «)
= cos (—[90° — «a])
= cos (o — 90°).

This fact is, however, dependent on
the unit-circle definition of cosine, so,
strictly speaking, since cosine is un-
defined for negative angle measures
in right-triangle trigonometry, “false”
would also be an acceptable answer,
as long as you understood the reason.

False. Counterexample: o = g =
30°.
False. Counterexample: o = 5°

False. Squares are never negative.



5.1.1-14 — Answer Key

Precalculus
Mr. Simmons
1. (a) 2
(b) 1/3 ~0.33
(c) 20/3 =~ 6.67
(d) 64/3 ~ 21.33
2. (a) 10
(b) 9
(c) 5/4=1.25
(d) 5
3. (a) 5
(b) 1
(c) 10/3 ~ 3.33
(d) 12
4. See 1, 2, and 3 sketched on pp. 129-30.

Come to office hours if you want to see the
rest sketched.

(a
(b
(c
(d
(e
(

) 107/9
) 57/9

) 5m/18
) 270/7°
) 15°

f) 4x
8)
h)
)
)
)

w

(g) 36°
(h) 180°
(a) w/6, w/4, /3, w/4,7/2,31/2,2™.
(b

(c

/2
120°, 135°, 150°, 210°, 225°, 240°,
300°, 315°, 330°.

7.

10.
11.

12.

13.

14.

(d) 27/3, 3w /4, 57 /6, Tn/6, b /4, 4m/3,
57/3, Tm/4, 117 /6.

(a) 1/2

(b) The more pieces you divide a whole
into, by necessity the smaller the
pieces will be (if they are of equal
size—if they are unequally sized, still
the average size will be smaller).

/3

3

(c)

(d) 2
(e) =
(f) 157/4

A half rotation would be 7, which, written
as 67/6, is obviously greater than 57 /6.

Quadrant IV. One way to tell quickly is
that 117 /6 is very nearly 27 (which fact is
made obvious by writing 27 as 127/6).

5m/3 = 300° < 315° = T /4

217 Vs

om 20w
3 12
247in
127 in
1207 in
3 (radians)

12 4

10in
107 (radians)

60/ (13m) ft ~ 1.47ft = 17.64in
80/3 ft ~ 26.67 ft = 320.04in
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