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Pre Calculus Syllabus (First Semester)

Unit 1: Algebra review
Lesson 01: Review: multiplying and factoring polynomials
Lesson 02: Review: rational expressions, complex fractions
Lesson 03: Review: solving equations

Lesson 04: Review: equations of linear functions (lines)
Linear regression review

Lesson 05: Review: solutions of linear systems

Unit 1 review
Test: Unit 1 test

Unit 2: Basic trigonometry
Lesson 01: Angle conventions; definitions of the six trig functions
Lesson 02: Angle units; degrees(minutes & seconds), radians
Lesson 03: Given one trig ratio, find the others
Lesson 04: Special angles (0°, 30°, 60°, 45°, 90°, 180°, 270°, 360°)
Lesson 05: Evaluating trig function on the graphing calculator

Unit 2 review
Test: Unit 2 test

Unit 3: Triangle solutions
Lesson 01: Abstract solutions of right triangles
Lesson 02: Right triangle word problems, triangle area
Lesson 03: Vectors
Lesson 04: Sine law, more triangle area formulas
Lesson 05: Ambiguous case of the sine law

Lesson 06: Cosine law
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Cumulative review, unit 3
Unit 3 review
Test: Unit 3 test

Unit 4: Trig identities
Lesson 01: Reciprocal and Pythagorean identities, trig simplifications
Lesson 02: Trig proofs
Lesson 03: Cosine composite angle identities
Lesson 04: Sine composite angle identities
Lesson 05: Tangent composite angle identities
Lesson 06: Product and factor identities, reference angles

Cumulative review, unit 4
Unit 4 review
Unit 4 test

Unit 5: Solving trig equations
Lesson 01: Simple trig equations

Lesson 02: Advanced trig equations

Unit 5 test
Unit 6: Function fundamentals
Lesson 1: Basic function definitions
Lesson 2: More on domain, intercepts, notation, function values
Lesson 3: Function operations, composite functions
Lesson 4: Reflections
Lesson 5: Even and odd functions
Lesson 6: Transformations of functions

Lesson 7: Minimum and maximum
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Cumulative review, unit 6
Unit 6 review
Unit 6 test

Unit 7: Quadratic functions (parabolas)
Lesson 1: Transformations of quadratic functions
Lesson 2: Three forms of quadratic functions
Lesson 3: Quadratic calculator applications
Lesson 4: Quadratic area applications

Cumulative review, unit 7
Unit 7 review
Unit 7 test

Unit 8: Special functions
Lesson 1: Square root and semicircle functions
Lesson 2: Absolute value functions (|f(x)| and f(|x|) reflections)
Lesson 3: Piecewise functions, continuity
Lesson 4: Rate of change, piecewise word problems
Lesson 5: Greatest integer function, power functions

Cumulative review, unit 8
Unit 8 review
Unit 8 test

Unit 9: Polynomial functions
Lesson 1: Polynomial fundamentals, roots, end behavior
Lesson 2. Creating polynomial functions
Lesson 3: Long division (factoring, finding roots)
Lesson 4: Analyzing polynomials with a graphing calculator

Lesson 5: Applications (maximizing volume)
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Cumulative review, unit 9

Unit 9 review
Unit 9 test

Semester summary

Semester review

Semester test

Enrichment Topics

Topic A:
Topic B:
Topic C:
Topic D:
Topic E:
Topic F:
Topic G:
Topic H:
Topic J:
Topic K:
Topic L:
Topic M:
Topic N:
Topic O:
Topic P:
Topic Q:
TopicR:

Topic S:

Analysis of absolute value inequalities

Linear Programming

Point-slope and intercept forms of a line

The summation operator,

An unusual look at probability

Rotations

Absolute value parent functions

Dimension changes affecting perimeter, area, and volume
Algebraic solution to quadratic systems of equations.
Derivation of the sine law

Derivation of the cosine law

Tangent composite function derivations

Locating the vertex of a standard-form parabola
Algebraic manipulation of inverse trig functions
Logarithm theorem derivations

Arithmetic and geometric sum formulas

Converting general form conics into standard form (completing-the-square)

Conic section applications
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Review: multiplying and factoring polynomials

Unit1:
Lesson 01

Basic formulas that should be memorized:
(arH* a*teab+ b’
i
la-by(a+b) = a*-b

W - ArE)(APFAL+ 8

Example 1: Multiply (3x —2y)(3x + 2y)

% :@j(z wg.y A=y

= [9r -4 gt

Example 2: Factor x*—9

at b= =a-b)(a+b)
$1 % [bs)(x#3)

Example 3: Square (x — 62)*

- b{‘: q=2ab+ b

o) |2 =ravm +36RT

Example 4: Factor x* + 8x + 16

a*+dab+ b= (Q'F'b)z
ét‘}‘ ¥ +/ :@'l'“)h

Example 5: Multiply
(x — 5y)(x*+ 5xy + 25y?)

b-Haz raprbd=al- b

£V VSN
& -5)(% img-frar 31)
= zj-fﬂfa?
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Example 6: Factor 27x° — 2>

(ahj (?z)j

2723-23= (:’:23\3 (2
- ’jx 2)(9x H-Ixz +2°)
_ B (ar+ab+ kD)
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Example 7: Multiply using FOIL (first, outside, inside, last). (2x — 5) (x +3)

T = e
2 Y-F)[(x+3) = ax™+éx ~5X ~
\ - |

& TRt + ¥ -t 5

When factoring, always look for a greatest common factor (GCF).

Example 8: Factor 5x*+ 5x — 30

GCCF= 4
x4 Y —30= _‘5"(2’1-#1"*@-)

=|5( 7i+_3§(’2’*1)
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Assignment: In problems 1-8, perform the indicated multiplications.

1. (y—x)(y+11x) 2. 3(x—4)(x+4)
Foerl
= y= S —bJ(ﬂMg .
= Y Xy -xg =X — 3 (H-)3X 4P
= 7”-+md{7—~ﬂh’"
3. (A—3B)° 4. (4mb + 9a)®
(- atashi b mbh -t ach + b2

(4 Héﬁﬁﬂ A= ean +98* an b\\@q)

b5 mab# Fh*

5. (j+ K)(* = jk + k%) 6. (5x +20d)(5x — 20d)
@Hb (q ﬂf’*b) a’l @ +B)@h)
J’;.&-)(J gk +fr*3 [ / £y 130d) (P20

=[j%+ =|a sz . yood"
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7. (2m + 8n)(m + n)

8. (p>+4h)’
FGIL I . (a +bji-.: '1_}_;1%& + bl
= g;"q_gf:qn 4—3‘111\1+ﬁ11 7’

i
@14_ 4%5)2: ﬁ““'*?ﬂ% ?H%A

= |2 m* £ oM fENT

Factor the given polynomial in the following problems:

9. x¥>’—6x+9

10. 2x* —4x— 48

a=aqb +hr=fa- f?t: Qe fF=z
2—ex +9 =|{x-3) =3 (g2 —24)

=|a {z-e) X +4)

11. 3x>—48

12. y*— 18y + 81

GCF=3 amanh+ bt =f@-b)"

Br=my Wz o) | yr-myai=|(g=7)
a*- b
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13. v* +12v +36 14. 97 — 100V
atsigbiprih) qs aaﬁfé?_f:; :
fru u'fv +3‘£ =(‘:’ +8)° 310 u’)

15. &°-¢’ 16. 50 -2y’

dj—-ba.'_'@"‘ bj(q"_*qb fb"‘*) - (1?;‘:}" 3-! GoF =2
5~ ::5.3 :}Q-ﬁ) (e +c*) @
= 2 @z\gwfy?j
| (3x-y) (22" + g

17. x> +12x + 35 18. x> —10x—24

be +T7V(x+9)

b
1l

& -12) (2 +3)
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Unit 1: @ e . .
J‘ Lesson 02 Review: rational expressions, complex fractions

P
Rational expressions are of the form % where P(x) and Q(x) are

polynomials. Rational expressions can be added, subtracted, multiplied,
and divided.

Example 1: Find a common denominator and add or subtract as appropriate:
5 x—1

x2-9 x24+x—12

5 _ 2=
= (-3)(x+3) O +4)x-2)
s vty _ x—I AFD
TN e Xy (X-3) X43
— fxF+Ro—XT—2X+3 | —xH3y +23
= =3 ZRNHY) T be-3)l+3)x+)

x%2-16 x2+10x+25
xX+5 x24x—12

_ -] basS _ | ex=s)tz )
T X3 T V-3

Example 2: Simplify

x3-1 . x2-1

Example 3: Simplif -
P 'MpiTy X—5 x2—-8x+15

LTV H HY b -3) ()
62D, (2=T¥+/)

=+ x +))&-3)
X+

I
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. 4~ 3

Z ?E}E M= h= = A= M
2 = gz - 5 T
==t me e M WEOE IR

AME M ~3E
AN M= +3 2

_ Gx+E(M-32) [ 432
T awTd(m+iz) | m+3z

Il
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Assignment: In problems 1-4, simplify by finding a common denominator and

combining into one fraction.

342 . iz _ 3
Xy 8x 4xy
_3 4 L E Z 4 84 _ 3 X
Xy K T T A4
— | 3g X _| #4 -6
% IR,
3y 4y
y2-5y+6 = y?-4
- 3% 4
RN R
- 39 4+z hd -
T Y gy Y %—5
= by YHYEpY [ g4t - Y
(3-35(3«—1‘3@% I = HSG-DGD
. 3 x-3
Cx%2+3x+2  x?-2x-3
— 3 4 X=3
T @Y T -3t

t

x-3 X0+

3 -3\
-+ r 1y &M T
2y -7 +x*-X—-& _

—
—

X3\ x+) 4%

X =18
@+1§ix+rﬁ_ =3)

X+ +) G -3)
— b+

el
p—

X+5_

~ O+ =

T+ D+
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x3-8  x+3

5. Simplify 74 rZ—r—12
I e R B i)
= G x+) 1))
— | XXy
(X423 (x—¥)
o 2x%-3x-2 _  x°*-4
6. Simplify a1 = %% —Sxi2

_ (sl (r-2) =) ()
R = (777 R v ey

a X
2 -1 —.-f
=t 20 = + e
7. Simplify £=—%=—=2 = A2 (-3
x3-27 -3\ (A3 +9)

i
e = el (\ JFM Y Genlesdetag#?)

7 . B3xX+7?
ey X 3)(x#3)(x 3% 47)

2(x#3\ (e zx 49— EH3 ¥ #9)
£lr+3)

13
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1 !
8. Simplif X3 = 23
Imphty 22x45_6_|_3 '?__,,— +3
x%—4x Alx=zx-3) 1
_
— 7-3 2.(x-3) (x+1)
P = - #/
T 2 (x-~7)(x#1)
2, (<TNx +1)
_ £
=54 + & (x=3)(x+ D)
2GSV e
— AX -2 - 22X+
X=5+ (R =RX-3)" Y ugx% o ~/E
- 2 X +2-
T | ext M —23
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Unit1:
Lesson 03
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Review: solving equations

Solve these problems for the given variables:

Example 1: Z?x—%(x —4)=>5

LY Jr- L5 (x~#)=50)

/oX —3(x~4) =75

Example 2: 3x°-75=0

3(r*==s=o
3(x-7)x+5)=0
X-szo x+5=D

Jox —3X +I8 =79 . =|-5
y¥ =25 -/1 = 63 g &
_ 63 _
x=4 =[5
w40 = 1
Example 3: x"—x—-42=0 Example 4: — = g
(X‘"?J(Z""’} = | ye /
(-720 ){-}-é:‘.ﬂ 1’-5-.-}':_51:' C tess ML '/DJ
x 47 Z={-¢ X(¥-2)=3
X=2x =3
2 Y =3=0
é—}}(z’ﬂ)w
-3z EA/EEO
x=[3 XA/

Example 5: 3’ —x*—12x+4=0

[x*Gy =0 -4~/

Gx-1) X “:4;1] =0
G =) (-4 {x #3) =0

www.bluepelicanmath.com

o Jx-l=o Y00 YXF{i=0

X=-2

XL

3y =/
L

293
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11

Example 6:
x+2 X 5x
3 slwd) 1 oflerd) _ L S(x42)
7 S S T S
/5A-FRH+?) = X2
1Y X100 = AT2
/IO¥ —¥ — L+0
=/
?;g: 2 -4
3
Example7: Vx+4=7
2 2 c +{ Becan s we ﬂl‘ﬁ'ﬂ&
Cczs ) =1 £zck$ﬂq% even Pouwet)
A ;"_”1‘ urvy =7
Y =[er var =7
7 =7
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Assignment: Solve for the variables.

Pre Cal, Unit 1, Lesson03_teacher, page 3

1 4+§_2(x—2) 2. 5x—3=7x+1
' 4 5
5o A\ ¥ -7 = %]
4'?.*:3%%%-%;}‘0’ fi:y = ¢
o +5% = £X-E oy
5SY-®X = /b -0 X =
-3Xx = ~96
=32
3. xX*+9x+18=0 4. x*-9=0
(g +e)(x43)=2 -3 2+3)=0
X+t=o X+3 =§ X-3=p0 ¥13 =2
X =|-6 X= x=[3 =|-2

5. 2x>+10x+3x+15=0

[axtvisy 43¢ x4 =0

-i.‘-._.:-""'p

k+5) (22 +3] = ©
Y5 =p AA+TE=O
A =|-4 ' - 3

X="%

www.bluepelicanmath.com

6. 5X°—=5x+x—1=0

[ (x-0) #x-1]]z2
"‘R{_«/J

() [2+1] =2
Y-l SUH =0

x]| sx=-
A




7. ——=x-3
x—2

L& ) = e-3)(X2)

5é = Xr—sx+6

O = XF—g X+b—Fh

O = ¥* Ty 59

o = (B—iO)X+¥)

¥Y-/o=0
pa Pr= X -5

Pre Cal, Unit 1, Lesson03_teacher, page 4
8. (3/2)x+.5x +7=0

_%_Z%_;,_‘%x,z.;.’;.z':a‘z‘
3U +x HH=0

#x '.:'..*"*ff‘:
K="
= ""%

9. x*=81

X -&)=0

-9)(x+7) =0

Y-9=p ¥X+7=O

10. 2x°=5x*—=12x=0

x(ax =52 ~12) =0
X (2x+3) (X-4\=0
r=le| wayt3=o X-4=0

o] x=[7 2x=-3 2%
11. Vx —2=6 =4+ 2_y
2x 5x
2. -
IX-2) =&
( _Q_qaé 2%, U iex= joX
X = e =37 == 5K
e J:J - /5 4 22 =)0X
ek 3 37 .:;g‘z
L'3&t-1vf-é 37 |-
& =8 Fr-N
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1 Unit 1: Review: equations of linear functions (lines)
Lesson 04 |jnear regression review

There are four forms of the equation of a line (a linear function):

e Ax+By+C=0, General form (some textbooks put C on the
right side of the equation)

e y=mx+b, Slope-interceptform

e y—vy; =m(x—x1), Point-slope form

X
. - +% = 1, Intercept form

In the above equations m is the slope, (x1, y1) and (x,, y,) are
points on the line, a is the x-intercept, and b is the y-intercept.

Notice in all forms both x and y are to the one power (degree 1).

Special cases:
e Equations of vertical lines are always of the form x =a where a is
the place on the x-axis through which the line passes.
e Equations of horizontal lines are always of the formy = b where b
is the place on the y-axis through which the line passes.

Example 1: Find the equation of the Example 2: Find the equation of the
line (in slope-intercept form) passing line (in slope-intercept form) parallel to
through the points (4, 3) and (1, —6). the line given by 3x + 2y =—1 and
having y-intercept 5.

2"q) _ =6-=-3 _
m= =3

ST 3 x+rg=-!
3:mx+b; =3x+b %____,31._; ,
3= @) ther 50! it &) éi:-—ix-%:;?ﬁé'- /2.
3-sp = b E;-;lir_: Sy b=s
e T Cakid
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Example 3: Expressy=(3/4)x—7in

general form.

y=F 7"
Hy =3y l) =79
4y = 3:1’ -2@
—3% +J|l,clf +'.'u§’ —

Pre Cal, Unit 1, Lesson04_teacher, page 2

Example 4: Expressy = (3/4)x—7in

intercept form.

-3 ¥ +Y =l grced |
FX ] e,

~ =7 pivide
B A eV
31 ﬁ_wf

J%r-+ﬁ;-l

Example 5: Find the equation of the
line parallel to the line x = 8 and passing
through the point (5, —17).

1 [fee
B! 7

FL‘:!"’

Example 6: Find the equation of the
line (in point-slope form) passing
through (-1, 6) and perpendicular to
the line given by 3x + 7y =-9.

Iy + 74 =7
73:-31"?

/=517
”‘J-';' ~g = (X ~Z1)
y=6= -—%—(xH)

Example 7: Find the equation of the
line (in intercept form) that passes
through (-5, 0) and has y-intercept 2.

J
&40
/5,_-}—"
q=—§ ; b=2
Loy

e

74
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Example 8: Find the equation of the
line (in slope-intercept form) that has x-
intercept —8 and y-intercept 9.

S-JHtr_f\-—a- b=9
Y=ihte ~&2)
ej =Mx+b 3-7‘“?5*'?
= meE) +9 sub in(-&60 .5
Sa=9 ;= %
H=-UXFD
H = X +7
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Recall from Alg Il, that scattered points (a scatter plot) can often be
approximately fit with a straight line. The process of finding the line of
best fit is known as linear regression.

For a review on this process, see Calculator Appendix M (scatter plots)
and Calculator Appendix N (regression). Note that with regression it is
also possible for other than linear functions (exponential, logarithm,
etc.) to be made to fit scatter plots.

Take special note of the correlation factor, r, given by a regression
which is basically a score of how good the fit is. The value of ris
restricted to-1<r<1. Thecloser |r| isto 1, the better the fit.

When the best fit line has a negative slope, the correlation is said to be
negative. Likewise, when the slope is positive, the correlation is said to
be positive.
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Assignment:

1. Find the equation of the line (in
intercept form) that has x-intercept 2
and y-intercept —7.

%+% =/

X -
?"";%a—f

Pre Cal, Unit 1, Lesson04_teacher, page 4

2. Find the equation of the line (in
slope-intercept form) that passes
through (5,6) and (1, —4).

W= Yl _ —#h—t &
YAt I - %

:m;.a-}ﬁ-—-a-éi:%‘;ﬁ-ﬁ
sobin f-ih— — 4= E0)+b
.—.x{ﬁ_%_ £ =6; b=

3
=

3. Express 3x + 7y = 9 in intercept form.

3 Y+?3' =95 meedd | hete

4. Express 3x + 7y = 9 in slope-intercept
form.

3}3‘7‘_5_';;:-"'?} JF/&E‘FEfy
?ﬁ' —=3¥+7

Ej: ':3?-3’1"—%—

5. Write the equation of the line that is
perpendicular to the x-axis and passing
through the point (5, 1).

o

| s
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6. Write the equation of the line (in
slope-intercept form) passing through
(4, 6) and intersecting the y-axis at 17.

b=
5:1\,’1{4—5-—#5}: M2+7
o inl, > b = MK +I7
b=t =UWM ez ’?1""'.:-'{5_'
g= M3 +b

Y=Y X+
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7. Write the equation of the line (in general form) that is perpendicular to the line
given by x = 2y — 6 and passing through (101, 79).

Vi 6 =Y —mx+b g =Myt b N
Ly +3 = z—ax+b =-aX &

) I el +h J o
M=% naLacn =b Ax ty = wI=0
Mo = -& L) =5

8. Write the equation of the line (in point-slope form) having slope 5 and passing
through (-6, 2).

3"9’:’“’1(?’"1‘1] W = 4
Yoz = slz-t-¢) (Kog)=E4D

v A

ywi =4 f}’-:‘-é)
9. Write the equation of the line (in 10. Write the equation of a line having
slope-intercept form) having slope 5 slope 2 and y-intercept 19.

and passing through (-6, 2).
m=a b=/7
TS5 XV+b & M= ‘“'

F2 = 574) b5~ 30b (63 ’_“;f*}w +

Fa= b =2% +/7

11. What is the slope of a line perpendicular to x/4 —y/7 = 1?
Jolr Fory y= *.g;{-?)H(-?)
‘25_7. - _g. =/ ? = _g:;g—.’?

"'".%_ :'—%r'f‘f mf%rﬂ_;’?ﬂj_: =
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12. What is the equation of the line 13. What is the equation of the line
parallel to the line givenbyy+2=0 parallel to the line given by x+2 =0
and passing through (1.5, 3/4)? and passing through (1.5, 3/4)?
A =-f 5&,}; %)
§= ¥
= 3 = ;j_::-'i-
=%

14. Find the equation of the line passing through (2, 5) and (— 2, 1) in point slope
form.

M= G /=8 =

Ka=%; Tenez o j

- —-t, = P4
9-Ya= M(¥~2) ’_év g =™ k
Y- = {2~t-%) o 3“f'=’{ztﬂ
Y-i = 1 (A+7]

15. Perform a linear regression on this data and show the equation of the best-fit
line along with a sketch of the line and scatter-plot. Give the correlation
coefficient.

X y L1 Lz L | [WIKDOL
-4.0 | 9.0 -y | ______ Aamin=MA16
-1.1 4.2 wmax=1E

-1.1 4.2 E q _-25 e l=1
20 |-0.5 B £ ﬁmlnf[éﬁ
1.9 |-2.0 S [P et e
6.0 |-5.0 Lzify=3 Hires=1
58 |-7.0 B Fickz Flotz

~MiE-1.9E1628521

1267 s+2. 43621838

radas

'\"-.ITIE: o

wMr= o

~hy=

“Me=

Y =-98333
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Unit1:

Review: solving linear systems
Lesson 05 & y

Solving the following “system” of linear equations is equivalent to
finding the (x, y) intersection point of the two lines:

y=3x-6 %”"fm;ﬁt
y:—X+4 X-\"‘M. ‘T-,-y

The following example demonstrates the solution of a linear system of
equations using the method of elimination.

Examplel: x + y=-1
3x—-2y=11

_ X +3f=-=
2ty == 1tRy—> RX ="

Sx-ry = N——> 23X -

b
La

:
{4
] “

_ /Y
5

The following example demonstrates the solution of a linear system of
equations using the method of substitution.

Example2: x + y=-1 .._x-f
3x—2y=11

5Y 22 Ky =/
){:'}H% +y =/
=t

y=L7
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When algebraically solving a linear system, equations are sometimes
produced that are obviously not true. This means the equations of the
system are inconsistent and independent and there is no solution. This
happens when the two lines are parallel and separated, and as a result

there is no intersection point. Y
J//, o solotioh
/A/ X
Notice in the following example that a nonsense equation is produced,
thus indicating no solution.

Example 3: 4x — y=-2
12x—-3y= 5

2y _?l = -243) — 134 3 = 16

_ - / = 5
1rY=3¢= 7 = K z?;m
Ne 4 o/ vtion

Occasionally during the solution of a linear system a true equation is produced
that does not lead to a solution. In this case the equations are consistent and
dependent. The two lines are right on top of each other producing an infinite
number of intersection points along the lines.

This is illustrated in the following example.

Example4: y=2x-—5 and—6x+ 3y = —15

?:u'ﬁ—mﬁﬂ =~/
A FoH 15 ==
M/ =t 5= =5
T Binite # of-so(otion 15
c’a/*!?l{? the /7 e Di{:-gx_f
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See Enrichment Topic | for how to solve three equations for three variables.

See Enrichment Topic J for how to solve quadratic systems of equations.
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Assighment:
In the following problems, solve for the intersection point(s) of the systems of
linear equations using the substitution method:

1. y=8x—11 and x—2y=1 2. x=—(1/3)y+4 andy = —3x+1

x-olEn-1)% 1 mywﬁ £+l
X=X+ = |
-I5% +8a = | y=g-nrt
—|5X = |-22 o £ =1/
x=2.2 No 5o /ot ok, 5 ralle
4= 58 - sepetted V2>

yr ¥ -G53

3713

3. x+y=6 and 2y+2x=0 4. G)y=(§)x+2andx—y—1=0
oy e iy nss )
303“93-3:3 3y=ax +ld w=url
2Yo 3y=aly+D+12 g x- i)
No Selution 3y= ay+a 11:9 %= 15
3Y= QH-I'
sy-ay = H
|3= 1+
5. x=1 and y=x+2 6. 18x—.5y=7 and y=38
————’
X=1| y=1+2 8- 5()="
3:': 3 'g‘f\ - 4 = r)
[Tx = T+4
1gx = 1l
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In the following problems, solve for the intersection point(s) of the systems of
linear equations using the elimination method:

7. x+y=5 and —x+11ly=0

Xty=5 = A+HIE)=0
-J(-l-llj =0 -}{..1__?_55. =0

o R
"’ [x=ss
Ja

8 4=x+2y and —2y+x=1

—4=~(%+ay) -p4+x=|

—4=_1_g§ %Hﬁ.:"}

Qyt % =4 ax=5

X=5

93*-%=‘{ =
Z\lj:"f—%

e

Y=

9. —3x+y=1and 18x—6y=1

ARV *f-g}r-;«é—w;?@“:é

;33;(_-55:] - X—%ﬁ'?."

o +?

No sa/vtion, )
) ra/
Vi

10. x+y+1=0 and 2x—9y =3

,.:Q_C‘k.fg:_ ;@\-—h —ﬁ.-f—-'l. =42
| %—‘i{:a

wiy=-] -1y =5%
e~

/
Xedrol
ey okl W

11. x =2 and x—5y =2

x_ =
- = "
'%=G

x=a] [9=°

www.bluepelicanmath.com

12. y =5x—6 and — 15x + 3y =
—18

3(5u -4\ =&)> I5A -4~ K
—ff?z?c?“’hﬂ%g_j"“
T Fitcte Aonber o)
ép/u;fgﬁ ﬁﬂf‘”fﬁz ’f;
FHhe Jme g=52-6
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In the following problems, use any technique. Hint: Make a sketch of the two lines
in which case you might be able to “see” the answer. This is called solving by

“inspection.”

13. x =-5 and y =11

B

www.bluepelicanmath.com

14. x+2=0 and 2(8—y)=0

X=-2  [b-3y=0

ZRlp '95:;‘"
:P—%— g

> %

“d
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Unit 01:
Review
1. Multiply (3x —9)(5x + 2) 2. Factor 5x* —45

F o L L = (-7

= (R TN~ IF
| =l -3\ (2 +3)
= sy -39 -~

3. Factor x* + 4x =21 4. Factor 8x>—27

- dﬂ)a‘-—"
ez I

=|fax -3} (ux*+ 6% +?_)4
- AAB +E

(

x%2-16 2x-6
x—3 x24+10x+24

) 2 (<7
- ﬂéqf?ﬁé] 2z

—_ 'L('PC _é‘)
Y +é

5. Simplify

www.bluepelicanmath.com
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x3-1 16
x24+x+1 2x%2418x-20

6. Combine into a single fraction and simplify:

- -0)(E 7))
X7 F] .ct(x +9x =io)

_ Y~ 4 16 _
d 2 y+0)(x~1)
- -0 akro)y-l) L &8
] (¥ +10YY- f) R (x+0)& -1\

(X HNK=1)" +
{w;a‘af’?—ﬂ

5 5.,_
7. simplify ——<== ___F=T O axlr-n)&1)
' A 2+ -
2x+x2—25 ZX Q\_Q, @zzdx J',l)('?-’#*ﬁ
;&rﬁ/pﬁ‘}mﬂ

?___’:fffy-fw-}f} i )2 x (= CAE)
(-5 {5y

_ /M(Z +H) 10 [X+5)
TV —an) FaxHAX | Grdax 105

—

8. Expand (2x —8)? 9. Expand 2(x + 9y)*
7 ._g?*:qt:'zabqib’“ -2(4 b) = 2/q"#24 b+b" )
2 x4 V.
V| ux =32y +44 "1/23 Z/K+@9+5%gj
= |2 X +36uy+ 1Ry

www.bluepelicanmath.com
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10. Solve —m+3 =11
X—6

2% 4 3 lx=6\= 11(¢-6)

2 + 3% 8 =Hz—é6
=YY = —n FIP-El

—~Py = -s0
X=2 =2

Pre Cal, Unit 1: Review_teacher, page 3

11. Solve 2x*+12x+10=0

2(X*+ex +§)=0
2 (x+r)lxtr) =0
V+i=o A+ =0

12. Solve 3x*-7x +6x—14=0

[X{ax"‘:’%#w#}]zﬁ? 3¥-7 =0 y+2=D

Bx) [X +%] =2

3% =2 Ae-2
i
A=3

13. Solve t©—=36t=0
t(£3¢)=0
t (t-¢(t+6) =0
tio| t-é=o t+£=D

www.bluepelicanmath.com

14. Solve Vx + 3 = —4

G e

2+3 =/6
Y = l6—3=/3
e heefe:
V7e =% ‘
o F-u | Nosoltion
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15. Find the equation (in slope-intercept form) of the line passing through (5, 1)
and (-6, 2).

M= 9o =y A=l =/

Ka—-% T L& T
\7:-?11)!4-!:
——ﬁ’k""tf’ ;.f:-'m':é-f'b -
Sob Ny [ =- FlENF gi="§2‘3~""7‘?’
&N (45 = b

%' =b

16. Find the equation (in point-slope form) of the line perpendicular to the line
given by x + 5y = 19 and passing through (11, 8).

k’ﬂ" a‘i? - - "'Y.'
ey | A= {2y
y-o= +5{ v-4)

17. Find the equation (in intercept form) of the line passing through (0, 8) and
having slope -3.

Y-y = = m{X-%)
g~ ; = =3( ¥ -°)
§ =X
33;' .;._lféf-;./ LA Uﬂehgﬁgé

S0 byd
Jé. 4"%':."’

-1,
4

Q==
i

www.bluepelicanmath.com
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18. What is the equation of the line 19. What is the equation of the
perpendicular to the x-axis and passing | horizontal line passing through
through (11, 3)? (9,-16)?
A4 t
ﬁ"al’ 3) T
—:.-"—"A" ""K
A
ﬁ,—fé}
X=1 y=-1b

20. Find the intersection point of these two lines using substitution:
x+y=18 and 4x-y=12

=¥+l -9 =/Z
3 P, _(E;jms-ﬁ: [
g== s v +¥ —/& =/2
-7z Sy =/8+H2
5{ 5‘;{ = 3D

z=| &

21. Find the intersection point of these two lines using elimination:
x+y=18 and 4x-y=11

2’%/:}? -x-_]—#:f
+

Q?_g/‘: "_” 2.\% ?:fgp
5‘2_‘ :ﬁ»? :::"(?" 5
9 - i
x=|3d y=Eg -2 =|4

www.bluepelicanmath.com
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Unit 2: . N - .
i‘ Lesson 01 Angle conventions, definitions of the six trig functions

The standard position of an angle throughout all mathematics (not just
trig) has its vertex at the origin and initial side on the positive x-axis.
The other side is called the terminal side.

Note that positive angles rotate counter clock-wise.

7-
tetmivel
S icle Z mitial side

{

e HE)C Fx

Three definitions of the sine (abbreviated sin), cosine (abbreviated cos),
and tangent (abbreviated tan) of an angle (we will call our angle by the
Greek letter theta, 0):

First definition (x, y, & r): 9 N
Begin with an angle in standard Ll
position and with the terminal Al

side in the 2™ quadrant (it
could be in any quadrant).

Jz’?i&:% cosS€& = -3;-7 2‘:1'}16:‘%-

Second definition (opp, adj, hyp):

(opposite, adjacent, hypotenuse) ofp
Let © be one of the acute angles 2 adt
of a right triangle.

in& = c FE:%— tﬂl&:ff
i % o m o

www.bluepelicanmath.com
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Third definition (projection): x, )~ p;f?‘)‘f‘;'(‘?g
Draw an angle in standard 0
position with a circle centered \.
at the origin with radius 1 1
(called a unit circle).
. projection
S/nE =ﬂf5JE=5ffﬂvf &7 (7'&)’-'.5 on x axis

cosB= fitejection ox X-aXi5
tan® —s No pro] cletitition

Defining the other three trig functions:

The basic fact to remember here is that cosecant (csc), secant
(sec), and cotangent (cot) are reciprocals respectively of sin, cos,

and tan.
Secs= ':EL = -%3% — e C}ﬁfa:a! of cos
P S ST
totd = ?—:: aﬁ;; S n Zay

Example 1: Draw the angle, 6, in standard position where (3, 7) lies on the
terminal side. Find the values of all six trig functions.

?
Jt 67 [ 9me=k= T

r faﬂ&--%—:%

z 2 [ 5 5

PR
rae 3t +0° sect =L =
- - Jfg — — r_, -]
= V7+49 cs5ed i d
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Example 2: Draw the angle, 6, in standard position where (=2, =5) lies on the

terminal side. Find the values of all six trig functions.

Co-terminal angles have a common terminal side. Naturally, the values
of all six trig functions of an angle are the same as those angles with

which it is co-terminal.

Example 3: Draw a 120° angle in standard position. Then draw a negative angle in
standard position that is co-terminal with the 120° angle. Identify the four

guadrants. 3
g I
e

Example 4: If sin(30°) =.5 what is Example 5: If the sine of an angle is
csc(—330°)? negative and the cosine is positive, in
what quadrant is the angle?

_330° TAeseoa
/I}:jw/ o att ol Y pos cosine
? 5o f-ie! u >y
T have e he ,._,% '
Secte S, $ e
s En)=.¢ -

Cscl-330 )= 7 =

fecipiéeo/

=z 4. th guadtant

www.bluepelicanmath.com
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Assignment: In problems 1-4, draw the angle in standard position and identify

the quadrant of the terminal side.

1. 50°

2. 350°
v /r {
Yy
At Ruadtard 4t Bued tarl
3. 130° 4. —120°
4 A
/4 136° ¢
~ -

o o
| N/ /,/-zao‘
iy

2nz| Buaclia 5] e iilE

5. Define all six trig functions in terms
of x,y,andr.

www.bluepelicanmath.com

6. Define all six trig functions in terms
of opp, adj, and hyp.

Jf-}fﬁ' =
Lo &
tonts=
catd =
Seed =
Cse & =

L




7. A straight stick protrudes out of the
ground exactly 1 meter. As a result of
the sun being directly overhead, the
shadow on the ground of the slightly
leaning stick is exactly .32 meters. What
is the cosine of the angle between the
stick and the horizontal ground?

Cogite 15 pﬁmje#.’ﬂﬂ
o tke potizontal

.3
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8. Draw an angle in standard position
in which the projection of the terminal
side is positive on the y-axis and
negative on the x-axis. In which
guadrant is the terminal side?

I

- - 'E':i&ﬁﬂfp\j

|)

d

R
negfrail Ty

| 9.ud Quedyart

9. Draw an angle, 6, in standard
position whose terminal side includes
the point (5, 6). Find sin 6, cos 8, and
tan ©.

;560

Jfﬂ&:%‘:
e = -zﬁe 3

o> ::—%'-: —i:

10. Draw an angle, 6, in standard
position whose terminal side includes
the point (1, —2). Find sin 8, cos 6, and
tan 6.

pre) > +at

F=Ji+g

= 7
smo=i==| ez %
CDSS:%‘E# -:

11. Draw an angle, 8, in standard position whose terminal side includes the point

(—4, —3). Find csc 6, sec 6, and cot 6.

www.bluepelicanmath.com

- £




Pre Cal, Unit 2,

Lesson01_teacher, page 6

12. Draw two angles in standard position (but each on its own coordinate system)
that are co-terminal. The terminal side of both angles should be in the third

guadrant.

it

v 4

13. Inside a circle of radius 1, draw a 120° angle in standard position. Show the
projection of this angle on the two axes. What conclusion can be reached
regarding the sign of the sine and cosine of 120°?

—pro jectivy L
Y-a ¥i5

I“"\.\J"-ﬁ._ ) /
/x. prajection
=

X x-aXls

sine s pozilive

o5 I-IFE ﬂﬂf_fqﬁ\if

14. If tan 6 = 11.2 what would be the
value of cot 6°?

Z;?KE

Cote=

epto ate lecij)

7"&1&-‘ 2t

S A 0§99F5T

www.bluepelicanmath.com

15. If the sine and cosine of an angle
are both negative, in what quadrant is
the angle? Draw the angle.

;5..:"'..'-

I &
h-.--"‘f"
!

gl

A=
ﬂ*.gai is ney

red ¥ Arey
Hibans cos

I

Is e
Thind

& mo’kl W
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Unit 2: . . .
i‘ Lesson 02 Angle units; degrees(minutes & seconds), radians

Here are two units of measure for angles with which we should be
familiar.

e Degrees ... 360° in a full circle.

e Radians ... 2r(radians) = 6.28 in a full circle

The definition of radians comes from a drawing and an
associated formula:

a
ﬂ’, 6="F
r—

In the drawing above, r is the radius, 0 is the angle in radians,
and, a is the arc length.

Example 1: In the drawing below the Example 2: In the drawing below find
arc length BC is 20 ft and the radius is the length of the arc BC when the angle
18 ft. Find the measure of 6 in radians. | 6 is /3 radians and the line segment
B AC has length 25 meters.
B
0
‘ ‘ 6
C
C
C
@ = '% o= %
&= E.;?::.’-ff“"d'“lﬁ 1{_:%
3Bc= A&7
Be= % =|=é. /797
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Conversions between degrees and radians (these must be memorized):

90° = /2 radians 180° = it radians
270° = 3 /2 radians 360° = 2it radians

deg deg
rad rad

For the left side of the equation we will use the correspondence of 180°

i 180 deg
to it radians, so the formula becomes: —=—

For non-special angles we will use the conversion formula:

rad
Example 3: Convert 38° into radians. Example 4: Convert 2r/7 radians to
degrees.
/&0 _ 3¢
T T & 18 _E___
1908 = IST L §

i f@ﬂ@-ﬁﬂ/p

o= f“*ﬁf — |57 u42957°

39T : ]
S ,%_ . 663225 tad

Each degree can be broken up into minutes and seconds. These are
angular measures, not time, although the analogy is certainly there.

1 degree = 60 minutes
1 minute = 60 seconds

Example 5: Express an angle of 14 degrees, 57 minutes and 32 seconds in
“shorthand” notation.

/4° 59 32"

Example 6: Convert 123° 5’ 49” into decimal form.

4‘.?HZ —Lé%} r: .5’(3" fg‘aﬁ.}.‘méygm
5418 = 578187 =|/23.069¢94
5.918° = Jlgi_g- o, o769k °
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Example 7: Convert 238.458° into degrees, minutes, and seconds.

45O = AR 2248 = AV + 4
AP = ae (40" = 288" /

/
A 3T, M - y
— '2.-36’“ 2."? 2—?:3 !

_

L =J

See Calculator Appendix S (and an associated video) for how to convert
between degrees, minutes, seconds, and radians on a Tl graphing
calculator.
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Assignment: In all conversions to degrees, do so in decimal form unless

otherwise specifically instructed to use degrees, minutes, and seconds.

1. Convert 122° to radians.

o =55,
162 _ ) AA
r:.(-r — &

[fo& = J LR

G =227 _|2,/793
/6D 4 ’érqdbﬂﬁ

2. Convert 7m/12 radians to degrees.

deg _ eq
ract ~ éfadc'
150 __ &
T Iwla-

7B =190 (7H/IL)
o =|los”

3. Convert —m/6 radians to degrees.

&
dﬁ_zdeg
g _ &
A 7 /4
HE = -/
o _350

4. Convert 72° to radians.

1l

BA
B

v'n."
jfoL =227

2 T A {&ns
o= 227 =|/ 25¢4 jad

5. Convert 41 seconds into minutes.

40" = ﬁ:.g,e?

6. Convert 19 minutes into degrees.

19°= %6 =[.31C°

7. Convert 1t/2 into degrees.

Coold vse %— Z%-

mmav L d 'lfnic

%nw?:: ?tDﬂ

www.bluepelicanmath.com

8. Convert 270° into radians.

Memotiz
C’_;z 90" |21 rad




9. Approximately how many degrees is

one radian?
deg —de
e . &
- = 7
"J"?‘B — J;g:o
o= 122 — 579957
7 ~|57°

Pre Cal, Unit 2, Lesson02_teacher, page 5

10. Draw a central angle of .5 radians
with a radius of 5 out to the arc BC.
What is the length of arc BC?

B
ZQL«;
-
o=% pBc=549)
o= Be={2.8

11. In the drawing below find the
length of arc BDC when 8 = 60° and
AC = 22.

B 3¢{p-¢o=308
g 1¥o _ 3ee
7T P
5 . @;157%;53?3
p- 220
593598 = ED(

Bbc = m(ﬁJﬁPB
BDC =|/5.17156

12. Convert 187.926° into degrees,
minutes, and seconds.

920" = ;eled)= E5A
S = st lo) =23.6”

187 924" =| 187765 338"

13. Convert 15° 11’ 46” into decimal degrees.

MivE = H n&’ = H.?c/ga =, (967"

)6+ J9T= /5 196]°
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Given one trig ratio, find the others

In the following examples, point P (x, y) is on the terminal side of an
angle in standard position. The distance from the vertex to P is r. Find

the one of x, y, and r that is missing.

Example 1: x=-16,r=17, P(-16, ) is
in the third quadrant.

p

Example 2: y=9,r=17, P(x, 9) is in the
second quadrant.

cohe o3 —
d.w ptcd‘-"dl
&) 'Aﬂ:#’fuﬂ

Example 3: x=7,y=-2

Fr= Y*+¢"

,
= 4 =X

& (3-2)

r= d7ee (2"
- J53

nagel/od

In the following examples, draw an angle in standard position that satisfies the
given conditions and then find the other five trig functions.

Example 4: cos 6 =5/13, 0 in the fourth quadrant

il / — -2
. porsrr Sme=L=|TE
- H =2

~ g--l-hjl &= {faqté-'-i—.. =

»

31’_;\']) y:—f'l_ CE%’? =| 7Z
f,g:;s:-:.%tf“%" 553:.5;% = %
“ cscer=L L5

=g T=/3 reE=4 /=
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Example 5: tan 6 = 8/15, 0 in the third quadrant

e A

74 S5NE =
(9

& =
ocdebizy <Y
‘ﬁ?—_’f sece = =| TF
X=-15 Y=- ~ |12
M zW;L cieetgT=®

[ = Jer5) *+e 8V
F = /7
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Assignment: In problems 1-4, point P (x, y) is on the terminal side of an angle in
standard position. The distance from the vertex to P is r. Find the one of x, y, and r
that is missing.

1. x=4,r=6,P(4,y)in the first 2. y=-24,r =25, P(x,—24) in the fourth
quadrant quadrant
o GLy)
&/ |7

[

T X

- 1

x1+g1=rl X‘L_}.gL:rL
71:!"1-—1’2' Z:_tyjrl_gi_

g =t ST R Py =
tbecav/ et [R0 y [ 7]t pecavse
?J = g..ﬁf.?ﬂ.f}ﬁ-— Zua L

3.y=-5,r=8, P(x,=5) in the third 4.x=-12,r=20,P(-12,y) in the
guadrant second quadrant
J\g
&24> 49
N =) 20
r ;_'? :; b H\: -
/ ik ¢
8 |~ ~ |

CzJ"'ﬁ:T _:E 1+?L':‘ r
:r‘+g“'=*rL y=xJr=-x~

I ~2_gl v
Y:i_'v!“ﬂ'- = :_+J,«.E:-"—f‘lf7"
¥ =tJLer- (-5 g

|~ ¢.2.42477 _g;*f{é
— s .
N%{be:quﬂ: ot lﬁm‘!# +‘fb&’c~:w'3€ ﬁr‘p"ﬂéq vad,
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In the following problems, draw an angle in standard position that satisfies the
given conditions and then find the remaining unknown trig functions. When a
point P is given it is assumed to be on the terminal side of the angle.

5. tan 6 =-3/4, 8 in the fourth quadrant

. -2
AL > :’5::{&:% = _;Z
N (XJ#\} C,afﬁzi - "'%’
- - _
lane=—-4= Zj..‘% bec= 7 = %
-~ | 5
}’:4;#:"3’ . Lﬁ'«’-érﬁ,._ —8
= .1 = -:.,m:j'
6. sec 8 =-17/8, 6 in the third quadrant
y . =15
&’,_.? >, 5ﬂt£:—"% = T;?a
/ | coso=2 =| 5
-5 _ 15
a |‘] P&Jrf LW f'ﬂ"'{ﬂ:% = TE-F C?
’d ‘((’ Lot = -I“: M—L.—i%
Secor = L2 o J |
— 8= o |l—=
g___ |““"—-)_'*+-J‘r’? /- 5"5 o o —/5
= — /53 bf;a
7. cot 8 =5/3, 6 in the first quadrant
e - L _ 2
@Jﬂ) ‘}'Hﬁﬂf_ = | 7%
Zz 5
/4 R i
> o f'a-"rLE*"‘gT = | 24
’ L | 34
Cnt& ?"‘ 3 sece =5 = [
cseea =L - |Gx
z ﬁ",, 9 "5 g E]

www.bluepelicanmath.com
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8. sin 6 =5/6, 0 in the 2nd quadrant

%\?\3 J GosE = iﬁ — "_di_‘;

r =) ZTane = -%- = :%

| ;‘r cot b= % = [

s £ 4 S i
7g=i__=6 Cseb= L = | &

=t ) F}T “tb';:f‘i'_ﬂ‘f g - C

- begavte o S fT7

9. P(-3,vy),y >0, radius of 6

3 +4) g S = -'}’c - _%
- cest = % o HRo-f
> X tens = -—;‘,— = _'-_%.:_
F=ée, ¥=-3 Ca‘!"E:—z-::\%-ﬁ
Y""'-':‘fz—:‘ fo-si sl =_§: __63_:..1
g=tJroxr csre = L= |2
=+ 36-—(—33# oot -4 7
= iﬁ ,:;f';.wj&w
10. P(x,—=7), x>0, radius of 12
bt . = — | ==
g Sne= 4 =
=1 Kad cos® =X = |HL
7 e I Z
o~ taye = £ = “T%
e -5 =|%
P ER VR L P 4 e cote = g ~ |-
/ Sec® -L . | &=
b =Y Jra~—¢cr= = joF - =X = |\ Fr
A z
x:.ﬁ;;:-?‘;f‘:fz C,ﬁc&_? =
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Special angles (0°, 30°, 60°, 45°, 90°, 180°, 270°, 360°)

The quadrantal angles are those that are integral multiples of 90° (0°,
180°, 270°, 360°). The easiest way to evaluate the trig function values of
these angles is by using the x, y, r definitions.

In the following two examples, draw
standard position containing point P

the terminal side of the angle in
with a radius of 1. Label the (x, y)

values of this point. Then determine the values of sin, cos, and tan.

Example 1: 90°

9 ©; 1) Si9o= T'=::_
=

05 :_‘
7 cos=%:2
=12,
X "':_? tano=4= 5
Jr'_-: I tipclefined

Example 2: 180°

¢1,0) E&a"‘ zz 'g
=% 42
2im fﬁ’ﬂ":'?r-"-‘ =@
c o35 140 :-%fr'-_,—]r: ~1
tan /o ='jf 29—,: e

The angles 30° and 60° are special angles, both coming from a 30-60-90
triangle. Recall from geometry the following relationship between the

sides of this special triangle (must be

N CE)

/Jr*ﬁ‘l.ﬂ’ w 1:‘“1
0 3

memorized):

JL

Example 3: Having previously memorized the six trig functions in terms of opp,
adj, & hyp, these functions are easily determined for 30°.

. s L :ﬁ

: ofR ~
o _adi _
- Cos3e = —
LTEM,J |
lanio =97
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Example 4: Similarly the six trig functions of 60° are determined.

= ~y2 _
Bt 1 T~ vt -
Sinéo= :E Sec &O= E‘i:ﬁ_: == &
2 Ko 2 |eus
6o = = ===
ceste= :fPEi_ CHEOT TR T3

The final special triangle we will consider is the 45-45-90 triangle. Recall

from geometry the following relationship between the sides of this
special triangle (must be memorized):

Example 5: Having previously memorized the six trig functions in terms of opp,
adj, & hyp, these functions are easily determined for 45°.

Pd.ﬂﬂ{] are Tan 45 = Z;L-"-‘ (
ogﬂ*‘t" cotds ==+ = |
V2, — hpd _Jz_
h?igg:ﬁﬂ —[= Sec s = __g_, V2
£ ‘ C-:'f_ﬁ?‘:-h :E: Jz
Coshr= TFap i~ Z /

Example 6: Evaluate the sine, cosine, and tangent of 120°.

Gy
73

" J Sanmcﬁ—i"E

2D [
é - =T
, > cos 115’2%“

.
tan1eo=F = B3 ="3
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Assignment: In problems 1-4, draw the terminal side of the angle in standard

position containing point P with a radius of 1. Label the (x, y) values of this point.
Then determine the values of sine, cosine, and tangent.

1. 90° 2.270°

3. 360° 4. 180°
=) Y- P
LA =p
vhe (JJ %‘:_—j {-:}‘,ﬂj A = Q0
= I
sinzéo=% =L = |0 [
| - Smwwp==L =[o
osto=% =7 = | ! ST
4 Y _o A Cc:ﬂs?ﬁﬂ"‘- ] -
ay o= — -
=T ban 1802 =5 =

5. Draw a 30-60-90 triangle and label 6. Draw a 45-45-90 triangle and label

the standard lengths of the sides. the standard lengths of the sides.
2 45
/
)} 32
Ve Y5 v
/
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In problems 7-10, draw the angle in standard position. Draw in an appropriate 30-
60-90 or 45-45-90 triangle. Using the triangle as a reference, label an (x, y) point
on the terminal side of the angle. Using the x, y, r definitions, determine the sine,

cosine, and tangent of the angle.

7. 300°

8.210°
/ . =2 "

r 4 iﬂ

300 g 1i-ll-—';r r=1 _ e X=-U3
v3 ==y 14 i
N3 % 2 7=

(H-53) (-v3,=1) Pz
5-‘?’!355:_?_—: "’% \SH‘IEIP:%: ——-;:

- I _x _|=F
cosyp == | & coswo=2 = =3
fmn?a&h%.. : ==J3 !’d}\ﬂfﬂ_’%- hno s

9. 135°
7N ey
Hoa i35 V:
ShANEST o h=g
_ - L |z
cos 135 = Zx = R =22
- 4L 4 -
ZL&'I{ Jj:’:":% —— /

In the following problems, draw the angle in standard position. Draw in an
appropriate 30-60-90 or 45-45-90 triangle. Using the triangle as a reference, label
an (x, y) point on the terminal side of the angle. Using the x, y, r definitions,

determine the secant, cosecant, and cotangent of the angle.

11. 150°

- Z
- f.fb:—:-——-,—_
(FEUT' o jec X -J3
Y==334=0;1 =% cot ;m:—:; _--_fﬁ:

www.bluepelicanmath.com



Pre Cal, Unit 2, Lesson04_teacher, page 5

W
m
M
e
S
<
1
|-
|
N
Iv
N

2 =|-Jz
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Unit 2: . . . .
i‘ Lesson 05 Evaluating trig functions on the graphing calculator

See Calculator Appendix T (and an associated video) for how to
evaluate any of the six trig functions on a graphing calculator.

Note that the calculator will only directly calculate sine, cosine, and
tangent. Recall that the other three trig functions are simply reciprocals
of these.

For example, to find cot 28°, enter 1/tan(28) into the calculator.
(Make sure the mode is set to degrees for this problem.)

In the following examples, use a calculator to find the trig expression.
Assume all angles are in radians unless the degree symbol (°) is used. Be
sure to switch to the appropriate mode before entering each problem.

Example 1: cos(2mn/7) Example 2: 1 —sec(238°)
‘Zﬂaa{em rad m gdcqu'Ej
cos(2rr/7) =|. 6234979 =1/ cos(238)

— |2.8970779

Example 3: tan(-127°) Example 4: ( 14 + csc(r/5) )/sin (1t/7)
Thode ~=dleg Mede ——=tad
fon (-17) (g L/sinfaP N/ Sin(7/7)
an (-
= |/l yavcqud —|7¢. /8780837

www.bluepelicanmath.com



Pre Cal, Unit 2, Lesson05_teacher, page 2

Calculator Appendix S (and associated video) shows how to convert
between decimal degree and degrees, minutes, & seconds.

In the following examples, use the graphing calculator to produce the
desired conversion.

Example 5: Convert 128.784° to deg- Example 6: Convert 45° 8’ 22" to

min-sec form. decimal degrees form.
mmﬂefwcﬁej Mode e
/28. )54 wDMS

45° g7 an” Ente
= PRERY

=|ra9°ur’2.4”

Teachers: Since this lesson is typically done very quickly, it is suggested that the
Unit 2 Review be started and possibly assigned to be finished overnight.
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Assignment: In problems 1-6, use a calculator to find the trig expression. Assume

all angles are in radians unless the degree symbol (°) is used. Be sure to switch to

the appropriate mode before entering each problem.

1. sin (48°)

Mede -w&eg

SINN@) =|. 74 3448255

2. cos(11m/3)

Mode —— 1adl

g_@j()’f'?f’/'ﬁ)
- '_5"

3. 5+ cot(2m/10)

Mecle —~= tad

51BN (A D)
—|e-27£38/92

4. tan(-11.23°) + 22

wade -—~.-=.=-m’=§

fon(-/023) T2L
==l SO/ 45048

5. \/cos(11°) + sec(11°)

Hade ~>cley
T e by +1/cod(in))
= |/ u)4335137

www.bluepelicanmath.com

6. 56 — csc(m—/6)

Mode ~= rad
s~ /s -7/6)
= |54




Pre Cal, Unit 2, Lesson05_teacher, page 4

In the following problems, use the graphing calculator to produce the
desired conversion.

7. Convert 137° 18’ 29” to decimal 8. Convert 128.784° to deg-min-sec
degrees form. form.
Mede ~= €9 128,784 § PMNS
137°/8' 23" Lntet _[a®m>' 2. 4"

— J}j- 3o é’a:::‘ﬁ'é
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Unit 2:
Review

1. Define the six trig functions in terms of x, y, and r
(xY) Sine=g carb=g
r 5 Cosé = zé' Seed :—;-
Fauwb= '}zg cotO= g;
2. Define the six trig functions of 8 in terms of opp, adj, & hyp

hyp ME:% cdé E.%
o opp
. Cod 6 = f@f‘g Jees = ﬂ%ﬁ
adj

o= erto=S3

3. Define the angle 6 in radians with a drawing and accompanying equation

a

e
.r’\h.

4. The sine of an angle drawn inside a 5. The cosine of an angle drawn inside
unit circle (radius 1) is the projection of | a unit circle (radius 1) is the projection
the radius on which axis?

of the radius on which axis?
Verticalaxis(y) hotizonta/ az:s (X

6. Convert 272° into radians.

dep oy ; 422U spoezenr

_RILT |y, 7q 729
&= ;e&‘“?q
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7. Convert 71/17 into degrees.

gy oz o
$0

_ 8 o = |74.117¢4706°
L’,:i-r" = gr

9. Since cot is not a function provided
on a graphing calculator, how can it be

done on the calculator?

8. How many radians are there in a full
circle?

2. radials

cot 2~ |1/ Fan(x)

10. Angle DAC is 32° and the radius of the circle is 4 ft. How long is arc DC?

. 4

C E=31T/ED A5 =
D . Bz.55257d / !

= o = {558

A =|de234

11. Using the drawing in problem 10, and assuming the length of arc DBC is 28.3
ft. and the radius of the circle is 5 ft., what is the measure (in radians) of the angle

that arc subtends?

o= /\@afﬂ&
S =
&=|5.66 rad
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In problems 12-13, point P (x, y) is on the terminal side of an angle in standard

position. The distance from the vertexto Pis r.

Draw and label the angle and

then find the one of x, y, and r that is missing.

12. x=-12,r=17,P(-12,y), is in the
2nd quadrant.

? - J,f?".- {-=)*

Aes 5 hecavse
=+ 120859 ag::

13. y=-10, r=15.92, P(x, —10), is in the
3rd quadrant.

'X_L'I" T_ X
x> ¢(-0) =059 2)

¥ = £ )¢5 1) —(-0)
X =|— 12.38734&

14. List the sine and cosine of the quadrantal angles (90°, 180°, 270°, 360°).

5in90 = | cos o =D
S/niee=0 e /$0 =~
Siyare =~ codavo =2
Sinzp =2 cab3ep =/

15. Draw a 30-60-90 triangle and label the lengths of the sides. Using these sides,

give sin 30°, cos 60°, sec 30°, cot 60°.

50 3= .,—"?_‘
| _ N
/M clbeswpcIE
_ I B
V3 See 30= ~4 ?.‘-5- -—;L
C.afrﬁ’a=aﬁ: b:}i’i,
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16. Given point P (5, —7) on the terminal side of an angle 8 in standard position,
determine the cotangent and cosecant of 0.

r_[£
e xtpyn Cole= TSy
'I“J U}-l'}{'?‘ll C"S:C_Q:'E: k)_.‘-..-'--?-ﬁ-—
r= 7% ¢ | -7

17. Given point P (-3, 8) on the terminal side of an angle 8 in standard position,
determine the sine and cosine of 6.

s 2+ g2 St &.—.-a’fr—:
f:m_" Cos 5:_25::
v r:,]?B

S &

de_g. — J‘E ) —?Y = _Jﬂ—: __—{-
/80 _ & J3
= e (7I5,=1) <ces330="F |
6:‘3301’
19. Determine the secant and tangent of 210°.
_r _Z _|-2J3

L

3

Law 210 =.% -zl =|V3/5
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20. Draw a 45-45-90 triangle and label the lengths of the sides. Using these sides
give the sine, cosine, and tangent of 3rt/4 radians.

I
e

yr .
] é:fﬂ‘f—a
_ =
Six 3%:-% Cﬂd‘%Vﬁfy s
UI_E sl -
:‘J%:-z" LS P2

21. Use a calculator to evaluate the following expression. The angles are in
radians.
147.2( sin(5m/3) — csc(14.3m) )

/42 2‘/:;:‘:»1 (s73) — /2437 ) )
- 30 Y29/ 4 57

—_
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Unit 3:

Lesson 01 Abstract solutions of right triangles

There are exactly six basic things to know about a triangle: 3 sides and
3 angles.

In triangle problems, typically, three things will be given. “Solving” the
triangle means determining the other three things.

Conventional way to name the six parts of a right triangle:

8 e g isopposite angle A
[ . .
9 e b is opposite angle B
e cisopposite angle C
A -b .""c_

To solve right triangles, make use of the following facts (0 is one of the
non-right angles):

e sin(6) = opp/hyp
e cos(B) = adj/hyp
e tan(B) = opp/adj
e Sum of the interior angles is 180° (it radians)

In the following examples, draw and label the right triangle and then solve it using
the given information. Notice that when a triangle is a right triangle, this
automatically gives one piece of information (one of the angles is 90°).

Example 1: Triangle ABC is a right triangle, A =32°30’, c = 122.

e= Ja B S IS = %3_‘
- @ A= /29 Aia 3.5 =|6F, 55
WS 4 Oe .
54_2‘.r+?¢=’@5 C_ﬂj‘ja'{- JE2Z
G =|s25° b:}iliﬂ-’(gﬁfb: /.87
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Example 2: 4.3
B -5#“-91; e
.81
rad C Sin.p|= /€ J
_ - /6.3 — O
| C - m} — |22, 5e#
4
A 16.3 =
.

=63
At = P

= |78, /708

Occasionally, as in the next example, we are given no angles (besides
the right angle); however at least two sides are given. If, for example,
we know the side opposite angle 8 and the hypotenuse, then on the
graphing calculator enter 2"4 SIN and the display will contain sin™( . At
this point, enter opp/hyp, close the parenthesis, press ENTER, and the
value of the angle 6 will appear.

Example 3: Triangle ABC is a right triangle,a=4,b =9.

& SinA= & =55 = 4oss7
e/ |b=9  A=sin(uoer?)=|22.9 647

@ _ .
b= ¢ sinb= & “a.84P™ '94’35‘?':
B = sim?(91787) =|66-0487

i

ct=a*+b"
i ;J.r,zl-# 9=
c

= |9.34¥
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Example 3 above made use of the “inverse sine”, sin™(opp/hyp), to find
an angle. Similarly, “inverse cosine” and “inverse tangent” can be used
to find angles:

e cos’(adj/hyp)
e tan”(opp/adj)

Admittedly, this is a very cursory introduction to inverse functions;
however, for the time being, it’s a quick way to calculate angles. See
Calculator Appendix U and a related video for more on inverse trig
functions. (In later lessons there will be an in-depth study of inverse trig
functions.)

In all of the above examples we have produced approximate answers
since sine, cosine, and tangent were evaluated on a calculator. These
calculations generally produce irrational numbers (decimal places go on
forever).

It is possible to produce exact answers if the angles are special angles
(30°, 60°, 90°, 45°, or their radian equivalents).

Example 4: Right triangle ABC, B=45° c=17

Ez‘j Lpd.”}-."'b'i- 5‘
Sma"-""' x)__:

C,.s:i 45 f:r
@ =7 cok 45 =| ) T
A+8 =70 b Lt
AM;’-—“?DF At WP = 5 -
A =F0-% b= 17 5MUs= EES
A =[re 2
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Assignment: In the following problems, assume all triangles are right triangles.
Draw and label the right triangle and then solve it using the given information.

1. A=46°%b=19

Cos #(" = %"
C Ceoshp = /7
%a . c = ﬁ/::asa:;{. =|apr3siF7
[
A b=19 taw 6 :%
p+#6 =% a = /9 tenye =|/7.(75€7

b = 9-44 =|44"

2. B

11.4 oMAg= i"ﬁ
| ¢ senifP =¥
28 deg | . _ e1d
A b C c - /;:-;{/M‘LP =|2 4.7
AE + 5 = 90 _ t.ﬂ'ﬂ.ﬂ.g — —A—‘L'j;'

!

b = .4 fonaf= L) ayo2§

3. A=20°B=70°

B Iwmpessibfe +o Hind s ke,

26° ° We Must He S/VEU ot /east

el
A_ . ] sidée,
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4. a=19,c=24
5 SinA = 25 =-79/¢
c=24/ |a=)9 A= smlnyd)z|T344°
» _
AT ' c,m‘ﬁ:-_—.g_?_;??!é _
at+b=c* B :Cap"*(.?‘?lé}: 37 65T 46

b=
b = Jau™ =/ z| . 46

5. B=.98 radians, a =22

§ cos(9f)=
cg, Ccos(P) =3Z

T Ra e 99)= (304157
C ta = L5
A +.96= W b = 22 Zan %)
A= =9 =|. 90 79ad = |72 &0l

6. B=17°45", b =102

, L
B il = ;o Sinledf) =
B C sin(in715) =162 _
e = JoR/3im(2.25Y T 3345
tﬂ’f[(.-’?;?ﬂ = ”’2‘2

C @ ten(12.7F) = /0%
79.25° A= Joa. ) ted (/T )=|3)8.647

A- bz=/oz
A =0 - /0=
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7. A=m/3 radians, B . _ g
c=23.65 IinFE =Z5er
C=33.4 " a= 23.65 A%
a0 2LD.4RI 5
C
0% —I% P "':%"_r

B+ =7 |
3:% % h:i?,&é’dcﬂ.g’
5;1‘;_% %tz_ b = |/ &%
B= 202\ T

(v

8.a=11,b=13 ta'""LA'
6’%@’5‘"

/&I tﬂ-q_"( 346f5.)

40,23¢35°

A b=)3 ',3
C :q"‘+b£ Lo B =
._f /8
_ i
¢ = Ja*+d B-ZM!{*";?)
£ = 1.) ¥4+ /3% - 4??&3(&

c =|/7. 02938

In the following two problems, produce exact results. All angles are special.
9. A=45°,b=17

2
tom Hi= /f /
c I
a
cos 4!.9“-"2:'?
N

T =L s 2|/

Ye+B = 0 =\
B= fo-45=WHE '\&/;—_% s a =17
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10. B = /6 radians, a = 48.07
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Right triangle word problems, triangle area

Quite often in solving word problems we are confronted with angles

that are not in “standard position.”

Angle of elevation (measure with
respect to a horizontal line):

a7
; 2

ReviZonta [

Angle of depression (measure with
respect to a horizontal line):

Jo  therizeni=|

Navigational angle (measure with
respect to north, positive direction
is clockwise):

i\”

™
L AO

Surveying, bearing angle (the
acute angle at which the direction
varies to the east or west from the
north-south line):

. IN N1F°E
N ATy
LY,
W ol
§2°|  gno®
Jea™w
vS

The area of a right triangle is given by A = (1/2)(base)(height) which is

equivalent to A = .5ab.
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Example 1: From a point 384 ft in a horizontal line from the base of a building,
the angle of elevation to the top of the building is 36° 22”. How tall is the building?

1
’ g tﬂ""l 35—3-5 — "3?;
Fd
R
o = 384 fan (3638 )
4:'_\3_5_”; _ b |82 745204
IPU

.
& =34°20'=3¢+5%
=3.36°

Example 2: Find the area of a parcel of land whose boundaries are marked as
follows: beginning at the old oak tree, thence 402 ft south, thence 464 ft
N 30.1666° E, and thence due west back to the old oak tree.

[« ; aq

T Sed 3018 = Z1p
b= g (3015 )

AR a= 46y ol

301 Q =|233. /429

Area =5 ob
:J;E(Raa,fé?‘ij(f-ﬁa&)

— |4 6,866 ¢ P2 fA*
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Assignment:

1. Draw an angle of depression of 18°. | 2. Draw an angle of elevation of 71°.

—_— e e C— — —

79 ® horizoxtal

3. Draw a navigational angle of 280°. 4. Draw a heading of S 15° W.

N t

»
: W E

280
}
5 Hnw IIE;

5. An airplane flew from Dweeb City flying at 200° at a speed of 250 mph for 2
hours and reached Nerdtown. From that point the plane turned and flew due east
and landed at Geekville which just happened to be due south of Dweeb City.
What is the distance from Nerdtown to Geekville?
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6. Find the area of this triangle.

A
<l

frea=Ffab
!
z

(3} #

s
-

-
-

Pre Cal, Unit 3, Lesson02_teacher, page 4

7. Find the area of right triangle ABC
where a=79 and c = 103.

B
a=?9
A C
= Jer—ar=J/e3=nN"
= £6.0908
& Aff’d :Jid —‘)

~L (79)(46.0%R) =|26/05

o=y /L

a=3
b=y

8. My house is 500 yards south of your house, and this distance subtends an
angle of 20° at a point P that is due west of your house. How far is point P from

4
P 20° A L = ﬁ: ":;ia‘
Y Iy-= 5,&&.«_'10:-‘}'"55

my house?

'M

3 =| /4.8 / FOR 2~ ad'

9. A certain piece of land is in the shape of a right triangle. The longest side is 842

meters and bears S 36° W. How many meters of fence would enclose this tract if
one of the sides runs east-west?

I\
IB
BUYsg
o
A Tl
'S

www.bluepelicanmath.com
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10. A cell-phone tower is 380 ft tall. An observer is how far from the base of this
tower if he and the tower are on level ground and the angle of elevation from the
observer to the top of the tower is 30° 15’?

10278 = B3O2E°
Lan 0.5 = 3-?‘
b o 3025 = 38D
b = 360/Zom 30 25~

bE=|g57. ﬁs;@&

11. The elevation above sea level at the entrance to a mine is 1600 ft. The mine
shaft descends in a straight line for 300 ft at an angle of depression of 24°. Find
the elevation of the bottom of the mine shaft above sea level.

aA+h =/éeD

kh = /60D -a
JboD ~ /AL DL

h =
h =|/477.9¢

=360 ,
Q= Jop 4M2Y = /22,62

12. A piece of land slopes at an angle of 3° and runs for 280 ft in the direction of
the slope. In order to level the land, a retaining wall is to be built at the lower end
of the property so that fill-dirt can level the property. How high must the wall be?
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13. An airplane flew at 20° for 5 hrs at 180 mph. It then turned and headed due
west and landed at a point directly north of the starting point. After refueling, the
plane then flew due south back to the starting point. What is the area in sq miles
of the triangular pattern flown by the airplane?

248 A
| AL L = "-?-PT-'-"
b lagf =V
d:!@pﬁ's :_L
[ = oML’ CoF Ol =~ 980
| b 980 4 R0
-45‘:’?13'“’*-"-
IA' 9
< Areaz-4 a b

| =y Gor.S\(E#s 723)
- I_/EDJ 160. ?‘?ﬁw

www.bluepelicanmath.com



/

Pre Cal, Unit 3, Lesson03_teacher, page 1

Unit 3:

Lesson 03 Vectors

Quantities that have both magnitude(size) and direction are known as
vectors.

Examples of vector quantities are forces, velocities, accelerations,
and displacements.

Vectors are represented graphically with an arrow (a directed line-
segment) where the length of the arrow is proportional to the
magnitude of the vector. Of course, the direction of the arrow
represents the direction of the vector.

Example 1: Force Example 2: Velocity Example 3: Displacement
| Msaﬂw : N
, &
| e W 9 E
T2 mphé_~/ AP3 p »
Dhevizenlal !
LS

Vectors can be resolved into two mutually perpendicular components:
usually, horizontal and vertical components. If our vector is a force
represented by the symbol F, then the horizontal and vertical
components are called Fy and Fy (or equivalently Fx and Fy).

Example 4: The velocity of a bullet is 1512 ft/sec and inclines upward at 12°.
Resolve this velocity (call it V) into its horizontal and vertical components.

Sinsa s W/issa; vz 187242

157/ Vv = 31’#.5 ﬁnﬁ

——— 312.° Vv cosia =Vu /572 Vi = (5728041
Vit i = /428 76 Plax
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Addition of vectors:
The sum of vectors is called the resultant. Vectors can be added by one of three
methods:

Parallelogram method (for adding two vectors): Move the two vectors
(keeping them parallel to their original directions) together tail-to-tail and
complete the parallelogram. The diagonal from the two joined tails to the
opposite corner is the resultant (the sum).

Example 5: Using the parallelogram method, graphically show the
resultant R when adding vectors A and B.

Head-to-tail method (for adding any number of vectors): Move the
vectors (keeping them parallel to their original directions) so that they
daisy-chain together in a head-to-tail fashion. The resultant (the sum) is
drawn from the tail of the first vector in the chain to the head of the last.

Example 6: Using the head-to-tail method, graphically show the resultant
R when adding vectors A, B, and C.

/CJ e
8 R

Component method: Break each vector up into its two perpendicular
components. Add all the horizontal components and call the sum Ry (or
Rx). Add all the vertical components and call the sum Ry (or Ry).

Create the final resultant by adding these two vector components.
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Example 7: Using the component method, add vectors A (angle of
elevation 40°) and B (angle of depression 19°). The magnitude of A is 107
and the magnitude of B is 51.

_ B A 19 = B/g':i__..
& WV y
g \3{@83 [y =¥ b0k ﬁﬂ
B el )9 = Un/5 )
\\ 82- e 463-21

Sindo =Ay/107 )|Ay = 6899
cosho: Axﬁo'.?’ | Ay = 8197

ﬁfi‘ J/tant R
Ry :4;'!',{1'3: &1.97+4 48 22 Aﬁ‘ﬁfd?ﬁ

= /30./ = = —
Ry .—_-;{”Bj:aa,pe-xg.goq ;‘% ;.1 D7~ 572776

.y Vo 35| —

= 52.)76 o=tok [ EL10) |2 L8K
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Assignment:

1. Add these vectors graphically using
the parallelogram method.

2. Add these vectors graphically using
the head-to-tail method.

Pre Cal, Unit 3, Lesson03_teacher, page 4

e
X

3. Add vectors A and B using the component method. Vector A has a magnitude
of 540 and an angle of elevation of 23°. Vector B has a magnitude of 312 and an

angle of elevation of 20°.
\ B/'

A
A TAD
| By
Ax
Lun 23= Ay )54
)4 = ';L 1Dy Q? Heﬂ'
Cos 25 = Ax/sHo_Peer®
Ay =282.0)  lett

By

By
Jinsp = B;/.’;l;;_ 4 .E:? = /06.7)
(o5 20 =B¥/31L; By = 29318
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= 210.99 + /0é: 71

Rx: Ax +3I
= ~437.074+%93, 18
= — RO%F7
Rg: AH'I'EJ

= 3%

4 ”'?W\

21,0389

R=)3mr*+ 203.89%
:|5?Zfﬂl .
E= tan | 3/7.5/203£7)

5431
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4. An object is moving with a speed of 180 m/sec in an x-y coordinate system. Its
direction is that described by a 137° angle in standard position. What are the X
and Y components of the velocity of the object?

v 14 Jin43= ly/eD

f — -
G Lore T lmarE A
7 >Y  cesya= x/I80

Vy ={=/3/- 6K W/ 4L

Vy

5. Two forces, F, and F,, are pulling on the same object. F, is a force of 300 |b
with a bearing of S 40° E. F, is a force of 150 Ib with a bearing of N 50° E. Use the
parallelogram method to find the single force (the resultant) that equivalently
replaces these two forces. Give both the magnitude and bearing of the resultant.

|2 R =\ 380~ 4 1570%
R= 335 4/
o= f-M"'(fﬁ:*/ _?aa)

..J‘f e, &
%0 O =26.457 Reso/tont /5 a
R P=40 J-En Vec,fm*q/ q?ht'z‘cu‘s
%\. = €£6.57 354/ oxd wilh @
: beaﬁg of S6657%

6. Draw the displacement vector D that | 7. Draw the velocity vector V of a boat
has a magnitude of 136 and bearing with a heading of 350° and speed 37
N 18°W. mph.
4N
18 *N
D A Al
1%\ 3\
| 1 )
I
|
15
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8. Afootball is thrown due south at 5 m/sec from a car that is traveling east at 30
m/sec. Find the speed of the ball relative to the ground and its direction of travel.

VS Vapr 46" =
& = tan( 125)=

5-9

y

| -

—-——

Jo

I 5

‘;I.
I
[
[
|
I

g

—— — —_— e

30,4 13& Wrﬂ-ﬂ'—

$0.528°
S &a 39 E

9. An airplane is headed due north with a speed of 205 mph. The wind is blowing
from the east at a speed of 38 mph. What is the navigational heading and speed
of the plane’s shadow on the ground?

]

|
208

R

Ros
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A2 7D

RO & 4 Tuph

CENFPEEY
5.43&»9«1

o= tou’! (R05/36)
79.5°°
Nav }LEmﬁ:’v

— 70+ B

— 349.5°

349.47°
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10. Using the component method, find the magnitude and direction(as an angle
in standard position) of the resultant after adding these three displacement

vectors.
A

70

35 deg

B - ¥ 3
|
) qf@,_fﬂ ) 33?; CJL//

Ay= 0 2 38 Byz3054n7/ Cy = JoD SAID

= HOls =28 37 — 50
- - - vl
A - ??‘:5 7 B*:‘i’;ﬁ? 2Cx =/pp cet3D
T - ="5¢. 60 Y
h yeeret
Nc,j' hete btcavie bﬂ‘i‘m ‘

a e J.E_""E"" ¢ Yo the

E?:?- fry +0v +Cx — 53y =974 — 4. 60
= —37 0%7

-

_ - #&jf’—l&?? — 50
Ry =Ag G+ 3
= — 381212 R U322+ 39027
3822 &b = ton”'(3822/39037)
I — 4l4, 4&"@

[ 2]
O = |G +aH, ot =2 24401
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Unit 3: . . .
i‘ Lesson 04 Sine Law; more triangle area formulas

Until this point in our studies we have been restricted to solutions of
only right triangles. No longer.

The sine law applies to any type triangle, not just right triangles.

Each of the following proportions is an expression of the sine law.
Notice that each ratio is made of a pair of items that are opposite each
other in the triangle.

C S _ S/nB _ SmA
b A e b - a

A c 8

For a derivation of the sine law see Enrichment Topic K.

By dropping a perpendicular from a vertex to the line described by the
opposite side, and then using right triangle identities and the sine law,
it is possible to produce the following two important triangle area
formulas. It is conventional to use K for the area of a triangle.

1 b%2sin A sinC

2 sin B

Since the names of sides and angles within an oblique triangle are
interchangeable, this area formula should be learned as follows:

The area of a triangle is equal to one-half the product of the square
of any side and the sines of the adjacent angles divided by the sine
of the opposite angle.
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Another area formula:
K= %a b sin(C)

Since the names of sides and angles within an oblique triangle are
interchangeable, this area formula should be learned as follows:

The area of a triangle is equal to one-half the product of any two
sides times the sine of their included angle.

Example 1: A=66° B =32° b=19: Solve this triangle and find its area.

b= a CHeed32 =/R0 —+ C =(P2°
& 33 0 Sin32, — %ﬁé. —>Q3{32.7%

:5_1'%!’_2- = P2, c=|255)

K= iabmc
:jbﬂ.?ﬁ(ﬁ)&mﬁp: 308 0?7

Example 2: Two observers are stationed on an east-west line and are 2.3 miles
apart. Observer A sees the steeple of the old church with a bearing of N 47° E.
Observer B reports a bearing of N 70° W. How far is the church from B?

IN 'N
I |
AT a 9o SInK3 _ Sm )Y
| X43® ! T a T a3
C +20+43 =/ Q= M‘,;_?
R
C = /7 SH -
a =76 m{
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Assignment: In problems 1-3, solve the triangle and then find its area. Draw and

fully label the triangle.

1. A=16°,B=57°,a=156.9

'n e n 6'"7, _
M e %‘Eﬁ = 3 b=[u22.39
A c. 5 m 5in{o7 _ -2_1%? ;o= FAUY, IS
/6 + Fr+C =)0
c =l/o7 K-—-L'ﬂ b A C
N
= |34, &/4. ¢

2. A=46°C=68°,b=11.04

§;fi$ = 52!@ 3 C=|/eR08
Sinés _ sinkb a = 4. 49
2R = e 3
Hé + LB +B =/60 K Jﬁgb,ﬁ'ntc_
p-lee” L (5.¢9) Uho¥) 5in 67
- A Mo A6
3. B=21° C=61° c = 460
6%\\ M %EL =[/6¢ 4§
A -‘."_:A'.,L.z& 24 :Tlér S—_)l_f a = 5“16.-5’2
é!i"'lf +gﬁ:!6’ﬂ /(___ E-Ctj;?lif
A= = & ko)ean g 2
=|4% T07 39
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4. From a bridge above a river an observer looks along an angle of depression of
77° to a rock on the bank (directly under the bridge). Walking forward 40 ft, she

determines a new angle of depression of 88° to the same rock. How far is the rock
from her second position?

I‘ \P e
A f:]?yv\ V50F /890 & +68 = /80

l\q E:éﬁz ?&"
7

Iy 74 9a+C =/§0
[ c ="
2L 3in7
LSO T 4

a sivll )= o sl
g = iﬂ#—u;&"

5. A surveyor at the top of a pyramid in Egypt, whose surface makes a 52° angle
with respect to the horizontal, finds the angle of depression to the bottom of a
building on the horizontal plain below is 35°. A laser range finder shows the
distance from his position to the bottom of the building is 1850 ft. How far is the
building from the base of the pyramid?

~5R° aft z‘mrws‘arauf‘@.ﬂ
e +35 =52

A 5 < &= 5a-35=/7°
' . sa4@ =)0

bsin/a8 = )50 17
b = 686 40 ¢
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6. An observer in Dweeb City sights a UFO at a bearing of N 45° E.
Simultaneously, an observer in Nerdville sights the same UFO with a bearing of
N 60° W. How far is the UFO from Nerdville if Nerdville is 3.6 miles N 76° E of
Dweeb City?

LotO+76 = ) &0

© = 244"
%) + 44 +B=/FO
P = /o5

S/m3l _ Sinles”
d 2

d,’,ﬁ;'ﬂ Jos = 3.6 5"':""“"3!

o = 34 A3 /9195w
ALl /OS5
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Unit 3:

Lesson 05 Ambiguous case of the sine law

In the previous lesson the astute observer might have noticed that the
three pieces of information initially given about a triangle never
consisted of two sides and a non-included angle.

This is known as the ambiguous case since there are three possibilities
for the solution.

First, consider being given a side (a line segment) and an angle at one
end of that segment as shown here:

grvew « 1346’

A Fives side

Case 1: Consider a third side that is opposite the angle (now we have
two sides and a non-included angle) that is just barely long enough to
reach the other side of the angle in a perpendicular fashion.

£hind

side © N \C\

A 3

Mathematically, you will be alerted to this when the sine calculation of
an angle yields a value of 1 (remember, sin 90° = 1).
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Case 2: Consider a third side that is opposite the angle and is too short
to reach the other side of the angle.

$;HMH“ Teis stde too siort
A
A 3

Mathematically, you will be alerted to this unpleasant possibility when
the sine or cosine calculation of an angle yields an impossible value
(outside the acceptable range, -1 < value < 1).

Case 3: Consider a third side (that is opposite the angle) that can
actually touch the other side of the angle in two places.

C
c vame
f? ﬂ?’tk"‘——h
A

R OAC B
Two different triangles are possible, and it must be decided from the

physical situation represented by the problem if both solutions are
acceptable or if one must be rejected.

Example 1 (representing case 1): Solve triangle ABC where b = 20, ¢ = 10, C = 30°.

90+30 + A=/

AT b=z ¢ e = &
mag”  Sin B aszo =)0AED
SinB=1 a =|l*3105

B=sm'0\=90°
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Example 2 (representing case 2): Solve triangle ABC where b =20, c=7, C = 30°.

Sinjo _ Al

=7 7 - RO
SinB =hko Sin30)/7

Sinl=bar®
I/fejof putside tfte

T tiavgle 15 1ot "*‘-’-""'
Stele C /s teg jAP

A b=20 (8

Example 3 (representing case 3): Solve triangle ABC where b =20, c =13, C = 30°.

Sin3e _JSnB ., <o p
S8 23D ; sinf= 94

Aeg-e ale A a@i{f.ﬁ' W ko€
SINe €5 .7491

76722 TeN3/)
Jo- r%m&fﬂmr fa--:i(?f

7 can be either oF Twe Va lv€s

B =129 705 B =|so 285
+30+/29 ’JM" = /6D +30 P~ )50
AA; =loo g™ ‘Q o A 9;5"
30, SM'&?—‘* 295 6;130 - S/ 99745
9 /3 a
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Assignment:

1. Solve triangle ABC where c¢=100,B=62° b=91

Using < =|757 v T

b=9 & A b 259 +EL = /&
N A = [42 co6
&1’
- Sin b2 _ Sinkd.o0é
A c=/oo B A= 20
Sindz _ Sinc a =|6> 77/

) = /ep -
SinC =.917c27 Dsing C =|/ok 006
C=S5in" (. 9evp)= 75 ??zg A+ /04,006 £62.=/80

o splotiens: 75 994° A =|17.994
o) 1§D =75:994 = /DYcOE  $iNGZ _ 5/n 13,994
9l = a

Q =R H#.922F

2. Solve triangle ABC where ¢=100,B=62° b=71

5in ez _ s/nc

b="n Q 71 T " Jeo
€2 SIHC. = L2435
A c= /o0 b a’wﬂoss IIJJ'/EfJ

potside the permittec
tanpe 9/")'"-"""'!

Side b s teo shAott
C an' complete Lhe .?.‘fmy/f
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3. Solve triangle ABC where ¢ =100, B =59.3347° b = 86.01613136

C Qo+ 593349 = )FO
b=Jloery A e : :
. A =|30.£653
Ly il 2

A C =/60 Six TN3IIKT — Sin 30.66%3
SinG9.7I4Y)  Sinc Jb-0l61%)36 a
Fleté?ilie = oo Q. =|5/.0c002-
S = |
C =5y =|%°

4. A pilot flies at a heading of 138° from A to B and then at 235° from B to C. If A
is 600 miles from B and A is 788 miles from C, how far is it from C to B?

sinb3 _ sinC Twe 50/vti®NS
768 - 60O J'C:é{ﬁa?d__
130.2/

A + 49094 83=/M0|A+ /094 B2 =/ 5D
A= «29/ A= —33,9/
SN _ Sinyll Zmﬂmﬁr'éf@f
U = | 77 cheFipht From
a =586 m '
Btel was o
Jeversed /1 «w°

, sbjle Zo
e o s

\:#1-& Y2+ +55 =180
P = B=83°
~/§0 =55

4
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Unit 3:

Lesson 06 Cosine Law

In the previous lessons a problem was never given in which two sides
and their included angle was the initial information given. Application
of the sine law always results in a single equation in two variables: all
progress stops. To solve such a problem the cosine law is needed:

givet 7 unrrown
/\*ﬂ c/ ctzot+b=2abecos C
C Cosine faw
6 A

Since the angles and corresponding opposite sides could have been
labeled differently, the cosine law should be learned as follows:

The square of a side equals the sum of the squares of the other
two sides minus twice the product of the others sides and the
cosine of the angle between them.

See Enrichment Topic L for a derivation of the cosine law.

Example 1: Solve the triangle ABC wherea=5,c=12,B=28°.

Iﬂf . =/1 ’5
b= V)™= 202) 5caf 28
b= |7 94

Use ambig. case of the Sine Law with either sin28/7.94=sinAS or
sin28/7 94=sinC/12. Always choose the version having smaller of §
& 12 and then use the resulting acute angle. /

SMAE _ Snk [ op 50 e
7.9 K 5 %2

=|/20° A+ 3R +C = /8O _
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Example 2: Find the angles of the triangle whose sides are a = 14, b= 21, and
c=22.

< ar+c ™~ :chan b"-
_aqc,

A C =22 B cosB= 333
B =cos?{.368)|67.1)°

S5inén12 _ SiA

i ] q . Notice we choose the

A smaller of 14 and 22
Y A p—
A= sinll.af)=1327
A+ B +C =160
379+ 6277 +C =160
C =74 92

Example 3: Use the parallelogram method to add these vectors. Find both
magnitude and direction of the resultant.

" R=Jzy* ek tfRres 40
40 deg .
B 24 R=|37 52
24— ;’? D ‘poe tion /s 3;'11‘5"1 b;‘,'f =4
w L angle with S e
§o o e choose the
T, ah =S
~740/7¢ 5iA8 =-292767
2\ &-sal. 2‘?&'}'6?): ) oL
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Assignment:

1. Find the angles of a triangle whose sides are: a =20, b=28,c=21

- Abta20bcosC =c¢c*
b=2*9 —2AD q Ri: 2 b'}_
CosC = = =2=
—agb
A c=al B CosC = 2;2(221;;35"‘
News eyif/y 24 COsC = .66339 -
Sine faw C =Cos™(. 66 339) = |48 44
Sink&ad_Sin A
2( _PAD A
Motice we -::h-;ose the smaller A9 WY+ B + Hg## = )Pﬂ
of 20 and 28. L= |(8é. /1

2. Solve the triangle ABC where a =200, b = 300, C = 130°.

A

' c
b
C a=weo [F
C = Jsep +a00=2(300)@00)ced /30

Notice we choose the smaller of

C = | #4795 /7] 2uuandaoi B il =)0
. .l. + 4 :
2iniz0 5-—”‘-—&/ /9.47 + B + 130 = /8D

Hfe/L . 200 -
Smb=.334 B=l|30.33

A :5,‘]1“"‘633“) = 19.67
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3. Use the parallelogram method to add these vectors. Find both magnitude and
direction of the resultant.

106

Vm deg R = /o6 79= 2 10679572
R= |94l
‘o8

'?? ;‘Plf _5-? 'g_,.-}--- Oj.rftf;d?{ Jrs ‘? "‘UEH 638
S 79 125 , Notice we choose
D= — ~ S’ _ 5/ Hg/the smaller of 79

9/ 4/ - 79 and108
SN = 7248

& =sinl(, raud)=|4e 48 °

4. Two forces of 250 |bs and 600 Ibs are acting at the same point and make an
angle of 65° with each other. Find the magnitude of the resultant and its direction
(the angle it makes with the 600 |b force).

______ Diteetiou 15 g hve by &

2450 < o
65° szibiﬂ _ SMIET _ Sin®
& oo 241K T 2 5O
. ow ‘mm mm SN = %057
Bz ae o= 5 3077)
B0 = (/7 &°
R =J s002 +2sD*~2(4ew)250 OS5 1 /5
Motice we choose the
E = |74 IL smaller of 250 and 600.
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5. Orville and Wilbur leave the airport at the same time. Wilbur files S 37° E at 65
mph while Orville flies N 59° W at 102 mph. How far apart are they after 4 hours?

Dw:\;t = 454 )= RbOM
Do =Vt = /oa(HY =4OE M

Orville

A= Jyos™abe = 2405260 cous?

= |£56.32 nd
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Unit 3:
Cumulative Review

l

1. Solve 4x* —2x + 1 = 0 with the quadratic formula.

Q=4 ; b:-ﬂz‘; c=1

y___ —bi'u:bﬁ‘"#a{
o 49
y = REIY-4)]
- 2 (¥) |
v= 2272 _ 222205 - a(1EU3)
- 5 - = - Y
e jf.ﬂ:g
,l?‘
2. Solve 3x* + x — 6 = 0 by completing the square.
SX™ -0 L -
- 'fjjz“'-g-‘—g— z(“éi.]—é
- LN
X*+45Y-2 =0 &)= 3¢
2 — 2 3¢ -
X+ v+ =T 5 43¢
U(Y-F“é] :'tJ—_zjé T
o+
O i

3. Solve x*+2x—35 =0 by factoring.

4. Multiply (2x*-3y)(x* —7y)

= o T L

= ﬂz"’——ﬂ;w:y ~ 33627**215"

(X +2)(x-5) =0
X+J7z=p ¥—Ep
v ==7 =5 =

2x - f?,?:"‘y +%/4 -
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5. Define sin, cos, & tan in terms of
opp, adj, and hyp as these terms apply
to a right triangle.

Pre Cal, Unit 3: Cumulative Review_teacher, page 2

6. Define sin, cos, & tan in terms of x, y,
andr.

Sine =
SnB= -%zﬂ x
Vﬁl Cens & ===
Cose =
i’z" z‘—'d{'?‘l 5’ = %
ILQHS e
a+
7. Simplify 5 Y
76
P—
£9 25
= 22 by* [abgmr3g
2 ‘J’F‘bf/ b& +£ Lry?

750429

9. Convert 26.12° to radians.

‘o - 4
[$0 _ Jdé./z
T =

& — 26,12 77 /185
© =|. 46585 radiats

—

10. An angle, 6, subtends an arc of 1.2 meters and has a radius of 14 meters.

What is the value of the 6 in radians?

.-‘Ifl
(=4
IC
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11. Find the equation of the line (in slope-intercept form) that passes through (4,
—1) and is perpendicular to the line given by x/3 +y/7 = 1.

-Xg'-{-%:f 3 MY 1 b

—%':.f“%}" y—*—%—zﬂﬂﬁ

y: ’}"”'%"X ey __%(};g svd In !—5‘,"'!]
W= —"2 —*r’*”' ﬁé

+4
LR

’4 I

Mo = % .._r"a‘/';r =

3

2 x-
7 X

g
d

12. Draw a 30-60-90 triangle and label 13. Draw a 45-45-90 triangle and label

the standard lengths of the sides. the standard lengths of the sides.
% | M
: iz
30 !
]
U3 HE -

!

14. Solve this system of equations: 3x—6y=5 and x+3y=5

X - 5?  ———a ¥ - =4
(zozHJj srr—> a.x+,éf—ff-“
- sX =)§
41](1—_5:;,..-5- 2/:3
3(3)-¢6y =+
"écV 5—7
2

9= 5
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Unit 3:
Review

1. Solve right triangle ABC wherea =3,

and B=19°.

bE

pr= % %
Lb=23 Zod!F =

c=J3EF].05"

A+ )9 =90
A =|71°

"? t‘“"---,B

{03
3171

M
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2. Find the area of right triangle ABC
where a=4.7 and c = 18.

5
/
A F——¢

b=\ /pr—47%

f=4 ab
k=4 49)(r2.379)

= 40, &3

=/7 375

3. Two planes leave an airport at noon. How far apart are they at 2:00 PM when
one flies with a speed of 180 mph at a heading of 340° and the other with a speed

of 200 mph at a heading 250°?

| dy = vt = )8o(r) = 3é0-mL
1’;0"' ﬁ}‘a — Vot = Qﬂﬂ(lx;: J‘,c&r.?r-a-l.f

cp_—_ ]Jd;z 4 C’II:LL

=\ 3o+ 40t =

38 )4 -

4. Write a formula for the cosine law in
terms of the sides and angles of a
triangle (a, b, ¢, A, B, C).

ct=a*+b=2a bcesC

www.bluepelicanmath.com

5. Write a formula for the sine law in
terms of the sides and angles of a
triangle (a, b, c, A, B, C).

ﬂﬂ;}' SmB ffﬂg,
q 5 -
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6. Graphically show how to add these 7. Graphically show how to add these

two vectors with the parallelogram three vectors with the head-to-tail
method. method.

8. A pilot is flying at 183 mph. The direction in which the plane is headed makes
an angle of 38° with the direction of the wind which is blowing at 46 mph. Use the
parallelogram method to determine the ground speed of the plane. How far off-
course is the plane from the direction in which it tries to head?

-_— o e

“N39°
180 -38=/42°

Aé

R= Jyorr /#3= 2t f3cos1aa° = | AR1.07 wak

Sinjyr _ siné Choose the smaller of 46 and 183

- =]
Sae=./128l06 § ©=5n (Iadlob)=|%3¢&

9. What information about a triangle constitutes the “ambiguous case” of the sine
law?

9 s ides v a won-incloded mt/ofe.
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10. Vector A consists of two components, Ay =5 and Ay =—11. Vector B has
magnitude 8 and has a direction described by an angle of 120° in standard
position. Find the magnitude of the sum of vectors A and B using the component

method.
$ tg B;g: -—-gmiéﬂ |
By r\@?ﬁ-{lﬂ” By = & 5in 6o = 69382
. % > X L
- R= 1%+ feou™
- = 5 =4 Lok |
/‘?y-Ax*rﬁrdf R =[agm

—-—

= /69262
= — #.Q%I \

11. Find the exact values of the cosecant and tangent of 210°.

* A
{ -
™ : . - =1
fMdfﬁ—%- U-_—:'-'""

(73,-)

s »

12. Solve triangle ABC where A=20°, B=32°a=12.

c SILAD _ Sin3z
b X102 =~ b
s 3
A c B b=|8 5925%
A+BtC =60 ,
n2D _ Sin/iaf
20 +32 +C =160 2 = 5“_*“;
c =|/zfP° c = |27 48
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13. Solve triangle ABC where A=56°,b=9,a=21.

C Sis §& 25!\;2

=5 . a=2) Al 7
b 5 IJMB= 3553
A c B=sin.3553)= 20.811°

The sopilemed /salse an
ansuwel - P= /59, /58"

Tuwe selutions
B=|20.9(° B= 159,668
$b ROQI+C=/PD | gL+ 169.185+C =760
c.=|/03 7° = —35./9¢
Singh _ S Jo3, 19 (wpossible |
“/ p No Answets for
C =|RA, (o3 Zhis ﬂdl"‘f

14. What is the component of the vector of magnitude 86 and bearing S 41° E in
the east direction?
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