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- BEST coPY AVAILABLE

RATIGNALE

Mich of the world of mathematics 1s & world
of numbers, and in arder to werk with nuqbers
cffectiseiy, we must know the suies that govers
their use.  You airecady have had a good doal of _
axparience with the basic rules of algehra; in
fact, you arz prebably so familiar with them that
you apply them mecharicaily without thinking aheut
them., For this rcason, we are gning to us2 the
rules of algebra in an unfamiliar setting, We are
going to use these rules to solve equatinns imvnl-
ving absolute values and alsn inequalities. Than
we are g2ing to undargs a thoroueh revicw nf tha
Laws of Expinents and radicals. Finally wn ams
goine to study @ set of numbers that a7 us ¢
deters’ne the solutian set of the relativaly simels

enuntisn x2 + 1 = ": tho sat nf Cnmnlax Migphrees,

s



é@} ernTIoN 1
$b REHAVIORAL OBJECTIVES:
P REHAVIO!
{s5> By the completion uf the prescribed course of study, you witl

be able to:

1. Answer questions and/or solve prgblems relating to the definiticn
of the absnlute value of a real pumbar and the follnwing proporties
of the absoluta value lecn. a,b, are-real numbers:

aj [-a| = |a] ) lab] = Ja]|b]
b) Ja} >N, a$ 0 e) la = lal
c) |0] =
| f) |a¢| = a2 .

2. Determine the solution set of a given inequality when the inequality is:
linear inecquality
fractional inequality

) a

) a

) a second or third degraa inequality

) an inequality invnlving ahsolute valuas

a
b
c
d
RESQURCES 1
I. Readings:
1. White: # 1 y 2 wp.0107

2. Rees: # 1 n. 145 # 2 pps., 76-76, E0-87, 2i4-215
_3. Vance: # 1 nos. 76-77; # 2 nns. 184-158

4. Fisher: # 7 pps. 27°-22; § 2 rns. 2285, 2230

5. Dolcieni: # In. 80 # 2 nps. BN-[E, B7.RQ

IT. Preblems:
1. UYhite: # 1__, # & nps. 108107 evs. AMA-137, 3002740

2. Reas: # 1 sy ¥ 2 p. 77 cis. =20 oo =y
@xs. 1-20 (& 3 npumbhars), r. 219 axs. 1-20 {47 rpmiooess

3., Vance: # 1 ops. 7713 exs, E-75 4 2 r, T4 axs. TPTARD Y 1 T nae

4, Fisho~: # 1 p, 22 cxs VA 4 2 a3 O5-R0 L 2, mrel UTLTY An

5. Dolciani: %1 I N S P A
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BEST Cory AVAILABLE
Self Evaivation ! -
1. Ansuer the following tius or falsa. Givent -a, b are real numbers:
a) «3< 0 . c) lagl = a.”:

b) la+ bl = fal + 5] @) ja] =-a ifaco

2. Solve the following for all values of x:
aj |6x - 3§
b) |4 - 6x|

6 ¢) i5 -3k =0

-4 d} jx -« 1] =1 = x

3. Determine the solution sets far x in the “n1lnwing;
%
a) 7x.- 3 22 d) x2 +Cx2 -5
b) 2 « 6x5 8 el x+2<n

c)[3x - 6]2 3

-h
-,
»
w
3
N
x
~
+*
>
12N
Lo}

If you have mastercd tha Pekavinwal chiectives, faka vaue

F)omie pe . e
!"‘.lfj'l"dc.»s .Iﬁ:‘-)u'




BEHAVIORAL OBJECTIVES:

SECTION I1
BEST COPY AvaiLABLE

By the completion of the prescribed course of study, you will

be able to:

3.

Demonstrate your understanding of the following laws of positive
integral exponents by solving problems and/or simplifying * expres~-
sions relating to them. Given- a,b are real numbers and m and

n are positive integers:

a) a = al e)a’_1 ,m<n
an -~ gm-n
b) a"a" =g M* N f)a®=1,a4%o0
n n
¢) (ab) = a"p"- ga\" _a" , bto
@) "
d) gﬁ _a™ moen h) (@MN = oM
a

Simplify * any expression containing positive and negative integra’
exponents and write the expression without negative exponents using
the Taws in Obiective 1 and the law -t

a =
ra.v-t

Demonstrate vour understanding of the symbol 55 by being able to
determine the principal k th. roct of a.

Simplify an expression written with a fractional exponent by using
the law % lrj.l""' /k,-'""'j
a~ = val =\v'a;'

Write any expression written with a fractioral gxpanent in radical
form and vice-versa.

Demonstrate that you understand the laws of inlegral exponents also

hold for fractional exponents by simplifyina * exnressions that have

fractional exnonents using the laws of evponenis from Objective 3.
— Koo —

Use the law 5ab = 3 5b to,

a) remove rational factors from the radicand

b) Simplify * exnressions irvolving products of radicals of the
same order

¢) insert raticnal factors inte the radican:

ErN



Saction II "(cont;)

Sho.
S
53
N
5
X ".
12.
13.

Use the law /8" ?@m 1
v b §5
a) Simplify * expressions involving guotients of redicals of the
same order

b) rationalize a monomial denominator of a quotient

Use the lawli .=  to change the order of a given radical.
AT

= “Va
Determine the sum or difference of a given set of radicals.

atianalize the denominator of an expression when the denominator
is a binomial.

* Note: To simplify an exponential expression or a radical is to write

the expression s5 that:
a) each expoatent is written as a pnsitive exponent
b) no real number is written in exponential nntation

¢) each exponent of the radicand is a natural number iess than
the index

d) there is no radical in the denominator

¢) thore ave no unnecessary parenthesis
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psmmcrs 31 BEST COPY AvAILABLE

n;\,-u-"in»-vr- .
R . ’ [

1.

2.

Vhite: {8 3, 4 pon. 3-8 805 s # 6 - 413 pns, 6-7

Rons: 4 3 pns. 98100 8 4 pps, 101-10R; & h - # 8 pps. 106-
100; # 2 pns. 110-111; # 10 pons. 111-172; # 11 p. 1125 # 12
p. 1145 # 13 n. 115

Vanea: # 3, 4 p, 59; #

(5.4, # 11 __ 3 # 12 p. 645 # 13 p. C8
2
3

Fishar: # 3.4 pps. 3
6 - # 10, 13 pps,

Prablams; *

1.

Hhite:

£ 3, 4 n, 5cxs, 1-26 (even nuahevs) 3 # 8 __ 3 # 6 -
#13 p. 2o

] . -

Rers: # 3 nps. 100-101 exs. 1-44 (even numhars) 3 # 4 pps. 106-

106 nxs. 1-44 (evan mmbors): # 6 = # 8 ave, 1234 (oven numhara);

#9 - #4171 pps. 112-114  evs. 1-08 (aven numbars)s # 12 - 13
pns. 115-116 cxs. 1-40 (cven numbcrs)

Vance: # 3, 4 p. 60 exs. 1-12; #5 - # 8 pos, 61-62 exs. 1-28;
#9 - # 10 exs. 1-30 (even numbers), p. 66 exs. 1-24; # 11 __ 3
# 12 pps. 64-65 exs. 1-20 3 # 13 p. 67 exs. 25-4]

Fisher- # 3, 4 pps. 35-36 exs. 1-4; # 6 _ ; # N__; #12__ ;
#6 -#10, # 13 pps. 39-40 exs. 1, 3-6

L6 - # 8 pns, RO-GY; 4 O - 1 1D aps, 62-62,



a)

b)

SELF EVALUATION II | R

. 45527
Simplify the following exprassions: Con
- - . - - Jl'f’o
a) 3%y ¢! {Bx2y32)2(1 x"4yz )" gy,
27xy"5
1 _,g- «3.
by (3% a5 b° ¢ )2 d) (3x2y"623)3

(27%%y z"9)3

Write the following without usipg exponents or radicals:
b

a) (0.81)% ¢) (0.001)3 o) 727x6ylZ 23
by (-325% d) ¥Hsays £) 4 0xBy2z10

25X OylZz "k
Simplifv the following cxpressing your answer with raticnal exponents:

a) KyZ - Ky AR )R

—— S T8

Ma'Zb"2c3

Simplify thz fellowing:

1 .% 3 . 3 Lo -3 g,.u§
25 G 5 1 4
(37 x* ¥t 27H (37 xR oy 2T )
35 .8 o 3X
. 7 U4 LY v amad
ngjL_jﬁLf_z c)fa¥s
L B L x /
W27 a ) i a J
\ s

a) Simplify the following by removing rational factors from the
radicand where possible

g ——e
1) v243 3) /o8 X7 b
2) 50 x5 8) Yo X5,%1T

b) In each of the fallowing irsert the rational faator into the radicand

1)/2x &x3 2) 3abvoalis
Express cacn of the flicwing as a si~yts vadical ard s*mnlify:

e ——— e,

=
—— . L/ N
a) 9/ VOhX'% ol v -3/1 S ¥t



Chmre SELF EVALUATION 11 (cont. )

Y
&
N2
$
S
2
&

3'

Reduce the order of the following and simplify:

1 x10yltz20 b)) Y64 x3yla s

Make all comsinaticns that are possible in the following by symplifying:

a) /B8 + /35 . SE c) N6 + U553 - ¥zg

b) A+ AT d) 3t2 /16n5nBt7 + 2m AGmonlegll
/5 /%3 _

]

Rationalize tha dennminators in the following

a) /?_AS d) /GR
i AT

- .Ir";... _ ",2./..
. .

s )3/,__-’_3,,___, ) 5x
72 nhp—

/3x  + V5

c) 6 fl 357 4+ 55

R~ 7 e

If you have nastopgd +wa azhavizral Thisctivag, faka your "raqrass Tass,




Y
@‘9[ /3

LVPROER STHRY §

The integers a = 0 and b = 0 satisfy the aomation ah = a + h.

Are thore any others?

Given x and v are positive numbers. Shaw that D EY < /X 4V
A

- e voianraem

Prove: If /X ¥ cl2Wy2 + VX = EVT RV = 23 and a2 = B2 & c2,

2 2
¥ y

. A »{-: =
then 4 X !

?

Is 6 the only vaiue of {x* + 6x + 9Y% . (x2 « 6x + Qﬁé? Justify

your answer.,

Rationalize the denominator in the fraction - 1 .
5.;5



SELTION TI1

BEHAVIORAL ORJECTIVES:

By the completion of the nrescribed enuvres nf study, you witl
be able to:

14, a) Define the set of complex numbers.

b) Determine a relation between the set of complex numbers and
the set of real numbers based on the definition given in part (a)

X c) Answer questions and/or sclve problems relating to the definition
~ given in part (a)

15. Simplify positive integral powers of %ha imaginary unit 1,

16. Express any comnlex number written in the form a + bi as an ordered!
pair and vice-versa:

17. Solve problems relating to the definition of equaiity of two
complex numbers.

18. Solve problems relating to the definition of the conjugate of a
complex number.

.19. Given an expression imvelving sguare roots of real numbers, write
the expression in simniified form so that the radicand is5 a positive
integer.

20. Given a pair of complex numbers:
a) compute their sum algebraically
b) determing the additive inverse of either
¢) compute their difference algebraically
d} compute their rroduct algebraicaliy
e; deiermine the multiplicative inverse of gither
f) determine the'r quotient algebraically
21. aj} Graph any camniex numben

bl Give a geometric irtarpertation of the syl or d*+faorenre of
two comp?ex numbevs: . )
22. Solve probloms relating tn the dofinitinn 5% tha madylus of a
complex numba~,




II.

RESOURCES 11T
ESOURCES 11 BEST Copy RYALABLE

Readinas:
. Varpatta: # i4 r. 3, #1
# 13 ___, # 20 pps. 23.24;

2. Rees: # 14 p. 315, # 15 # 16 pos. 317-318; # 17 p. 316
# 18 p. 318; 4 19 3 #7720 pes. 316-317; # 21 _s#2

3. Vance: # 14 p 163; # 75___; # 16 p. 162; # ’7 s #18
p. 16%; #19 _ ;¢ 20 Pps. 163-164; # 27 n. 1655 # 22 p. 166

&. Fishar: # 14 pps. 180-181; # 15 3 #16 s # 17 p. 181
# 18 pps. 183-185; # 19 # 20 nns, 181182, p. 185; #21-#22
rns. 185-187

¢
——

iSp. 23,416 417 5 #18
s # 21~ 8 225 pps. 25-28

swm e .

5. Dolciani # !a p. 256; # i5 ; 4 16 p. 2565 # 17 p. 256,
# 18 0. 2815 # 10 nos. 264.285; # 29 PLS. 256-257, pps. 259-
282, # 21 y # 22 p. 258

6. UWhite: # 14 pps. 7F-77; # 15 pps. 79-80; # 16 s # 17
i # 10 p. 773 # 20 pps. 77-78, pps. 80-81; # 2T

. 85-87; # 22
Problams:
1. Varnatta: # 4 p 24 oxs 1-19, # 16, # 16 y # 17

#1853 #1719 20 ops. 24»25 exs. 20-21; #¥21 p. 28
exs. 1,4,05 # 22 n. 28 exs. 2,2 (modulus only)

2, Reest # 14 %15 s #15 _ 5 # 17 n, 319 exs. 1-8;
# 18 p, 320 exs. 49.TZ5 # 19 _s # 20 p. 319 exs. 9-48
(odd numhers); # M s #2

3. Vance: & 14 5 & 15 r, 1A% oxs, 1.55 & 164 s # 17 ;
# 12 s #19 # 20 p. 164 exs, 1-4; # 0 ns. 165-166

Cexs, 19-27, # DT cus. 1-A

4, Fisher- w14 4135 4 16 3 #1175 # n8___-pps 185~
186 exs. 1-2,74 4 19 s # 20 0. 183 exs, 1,2,4, 7. 186 exs.
3, 3"’ Py # 21 - 4 .‘2 P.-—T.g €XS ?,u

5. Dolciani- # 14 £ 15, #4153 y 417 # 18
19 P, 283 exs. T2-%4, U0 p. 258 Axs. 1B 21-L4, iy 263
2XS. 1-3 Ver nuniersl; # 21 3 7 22 n, 253 ex. 27

6 irite &340 415 & 4 3277 3 418 5 #19 -4 20
prs 2 7% cxs AT CTUTRIVAIGTT) pps BTR2 exsT (1-15),
17070 & 20 =eg 21088 5y 1-14, n. 87 exs. 1-4, p. 87
exs 145 # 722

-
—



. ELF EVALITION 111 BEST COPY AVAILABLE

1. State which of the failmutng are coapios nuphors:

a) S J;,' V'“i.-asm
1
L) -6 e) 74
.3
£33 + V710 1

C) (“49'2)

2. What is the identify element for multiptication in the set of
complex numbers?

3. Simplify the 0llowing: ¢
a) i AREL c) f4n+3 (n a positive integer.

4. Express thz following complex numbers as ordered pairs:
a) 3 c) £-3i

e c) =6

5. Find replacements of the variables so that the following equations

are true;
a) 3 4+ xi = 2y - Fi ¢) (3,9) = (11,5b)
b) 7x + Byi = 14i - 15 1) {3 + x, -4y = (5 + 2x, 8v)

6. Trove the fallowing  If u and v are two complex numbers,

then U + v = g + v

7. Simplify the follawing:
a) /=108 + /<192 . V<75 b) V<50 - V=32 + V<8

8. Combine tha folinwing a5 ‘adic:ted:

..

a) [(3+2i) (6 437 s 779 - BiY . J4F o+ 3N
b) {(3-V-4) + (VTET 4 67 [0 4 5i) 4 /5 - 4N
¢fi6 + 313 ) - {5i% « 34)} < [{24) & {23V

’ . . r~
d) [3,-2) 75,47+ "

[

he ]
:
)
~
Bt
-
(V)
4

9. For the following complex ~umiars
a, g uph tham cn a comp1nx pDlane
b) granh thoir oo ygate

c) determinz thei= riy s
Q 12




SELF EVALUATION III  (cont.)

173 + 54
2; 3~ /OF
3) (8,-6)
43 (6,7,

&
s
K
N
S
§ N
A 5) /=36
&
&

If you have mastered the Behavioral Objectives. take your LAP Test.

13




BEST COPY AVAILABLE

ADVAMCED STUDY 1i

1. We say that the set of real numbers is ordered
since for any tws rea? numbors a and b wa can
determine whethes a < b, a » h, ora = b, Is
the set of cempiex numbers ordered? Justify
your aaswar.  If your answer was nn, try to
ieterming a way to set up an ovder velationship

for the set of complex numbars.

2, Supposc z; and 2, are two complex rumbers such
that 3z; + 5z, = 3 - 6i and 52, ~ 3z, = 3i ~ 5.
Detormine & value for 2, and z,.

3. let 7y and z; k2 two complex numbers that are
nct reai. If 2,2, and ;; are real numbevs,
what can you say ebout 2, and 2,? Justify your

ANSITYr

14
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vanatta, larpahan, Fawcett- Advanced High
Scannl linthamaties, E\,,a*\dﬂrl Editizn (Chavlos

F—-— -Arr\

”"-‘loo. :LJT]O“ g Cn. y Lo O

aite: Advanced Algcbra (Allyn and Bason,
Inc., 1952).

neas, Sparks: Alaabra and Trvgonomofr » 2nd
Ff‘tl n, (MeRraw n11l T ., dondt,

Yance: MH~twen Algebra ar ...‘.'.'.Y.iLZE".._El 2nd
Fdwt;?n, {Addison-lesTey Fub ishing Co., Inc.,
1358} .

Fisher, Zichur: 'ntfgvatﬂd Algnhra and Trigne-
nometyy, 2nd Editicn, [Prentica-Hall, inc.,

.ofll P

Polciani, Eeckenback, NMnonnelly Jurgensen, Wnoton:
iodern Introluct:rv Ana1 '$%8,  (Heounhton Mifflin
Co., 1970),
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BEST COPY AVAILABLE

RATTONALL

Functions are one of the most important mathematical
tools we have. They are used in Physics, Chemistry, and
Biology. They are used in Statistics, all types of
engineering, and in computcr programming.  But they are
not restricted to use in the sciences. Such diverse
fields as Economics and Music make extensive use of func-
tions, |

In this LAP vou will analyze several different funce
tions, study the relations between them, and some of

their applied uses.



SECTION 1: Geaoral Fanetions
BEHAVIORAL DBJECTIVES:

By the compietion of the prescribed course of study, you will be able to:

l. a. Define a function.

b. Determine whether a given relation is a function,

2. Determine the domain of any given function.

3. Compute £(a) tor any gi#en function (f), where a is any
variable,

&y
s
§
Q . .
é: 4., Sketch a graph of any given function.
:?P 3. Fiud the zeroes of any given tunction,
% -
é? 6. a. State and prove the distance formula.

b. Apply the distance tormula to find the distance between
any two given points, :

7. a. Define a direct variation relationship.
b. Solve problems relating to diract variation,
8. Define a linear function,

9. Determine the slope of anv line given the cquation of the line
O two poiuts on the line.

10. Determine the x and v Intervepts of the graph of any linear
function,

ll. Derermine the cquation ot a line given two points on the line
or a point on the line and the slope of the liae.

12, a. Define an inverse variation relationship,

b. Solve problems relating to inverse variation.




BEST COPY AVAILABLE

RESHIRAIS

I. Readings:

1. Vannatta: # 1 « 4 3 pps. 36-1d; # 4 ppe. 3=, # 5 g, 545 # 6 pps. 39-41;
#7 s # 8 Pp. 335 4 9 pps. 42-8% 10 pps. 45-d6; 4 1] pps. 46-50, # 12

At

2. Rees: # 1 -4 3 pps, 117-123; # 4 pps, 261285 £ 5 p, 1285 4 6 p. 300;
# 7 pps. 291-293; # 8 pps. 128-130; ¥ 9 3 # 10 p. 129; # 1 ;
# 12 pps. 291-293

3. Vance: # 1 - 4 3 pps. 93.97; # 4 pps. 100-103; # 5 p. 101; # 6 pps. 85-86;
A7p. 198 #8p. 169 49 3410 341 3 # 12 pps. 198-199
4. Fisher: # 1 - 4 3 pps. 43-50; 4 4 pps. 58<61; # 5 p, 69; # 6 pps. 51-56;
# 7 pps. 62-64; 5 8 - 5 11 pps. 65-69; # 12 pps. 70-72

5. Dolciani: # 1- # 3 pps. 215217, 2223 % 4 pps, 222-223; § 5 ' # 6
pps. 168-169; # 7 e E B P29 49 < E 11 pps. 203-206; F 12

II. Problems:

1. Vannatta: # 1 « # 3 n. 38 exs. =105 5 4 p, 39 exs, 1-6; # 5 p
6 p. 41 exs, 1-10; 4 7 s » 8 5 ¢ 9 pps. 44-45 exs,

54 exs. 1-12;
’ "]
46 exs. 1-10; # 11 pps, 505V exs, 17207 # 12

1-10; 4 10 p.
2. Rees: # 1« 4 3 pps. 123126 exs. 1=36; « 4 - # § p. 130 exs. 5-12; # 6 H
#7 p. 296 exs. 13,15, 17-20; ¢ & s 7 3 210 p. 130 exs, 21-28;

A1 5 412 pps. 296-297 exs, Y&, 2124

3. Vance: # 1 - # 2pps, 97-98 exs, 1-13; # 4 p, 103 exs. 1,2,7,8; ¥ 5 ' # 6
P. 86 exs. -1=12; # 7 pps. 159-20C exs. 5,7,8,9,13,14,16; 4 8 1 7 9 ’
¢ 10 v # N5 # 12 pps. 192-2U0 exs. 1,2,3,10,17

4, Fisher: # 1 - & 3 pps, 47-48 ex... +3y por. 50-51 exs, 1-4; 4 4 p, 61 exs, 2,3;
4§ v F 6 p. 57 exs, 1,3-45 = 7 p, A4 exs, 1-3, 5-9; £ 8 « 4 11 exs. 1.3,
6; # 12 p. 73 exs, 1.3, 8-10

5. Dolciani: # 1 - ¢ 2 pps, 217-218 exs. 1-16: pps. 224-225 exs, 1-25, 35-38;

94 exs, 39-44; # 5 1= 6 pps. 169-170 exs, 1-14, 19-23; 4 7 ;
i 8 y 9 <« 417 pps. 207-208 exs. '1-18, 2527; # 12

* IT1. Audio: .
1. Wollensak Teaching Tape C(-34%/: Grapining Linear Functions

- 2. Wollensak Teaching Tape (C-3854: The Stope of & Line
3. HWollensak Teaching Tape C(-3855: Stope Intercept Form

IV, Visual:

Filmstrip 1142: Direct Variation




o BEST COPY AVAILABLE

SEIV- EVALUAT et ]

1. a. Define a function?

) b. Determine wﬁethcr the following relations ave functions:
(1) (3,1, ¢4,2), (4,3, (5,4)!
(2) £(x) = 2
(3 y 2x+35
(4) £(x)=[x]
2. Find the dorain of the foilowing functions.
a, f£(x) = x
3z -2
(b) y= x+5
(c) £(x) = Ix]
In - 9
(@) y = x2- ¥
J. a. (1) Given f(x) =« Ixi Compute £(0), t{~1), and f(=9)
(2) Given £(x) = [ %] Compuie i (1), £(34), and £(=5%)
(3) Given £(x) = ?f“z”g Compute 1 (-3), £(G), and £(5)
b. Given f(x) = [ % ] » whilon ot Gie foblowing relations hold for €2
(1) £(x?) = (£(x))- (20 S s v o= 0(R) + E(y)
(3) £(4x) = 4F ()
.

4. Sketch a graph of the toillowing tunonivns,

(a) f(x) = :'x 3
(b) £(x) = ;xi
(c) £(x) = 3x - 2

(d) £(x) = <22 + 5

5. Find the zeroes of the tunctions . iva 1o Lroodet: 4,




10.

11,

12,

bt"‘.f"ky"ld‘“a"‘ TVT) I B IR ]
d. State aud prove the distance iornula.

b Flad the distauce bewween cie Followiag pales of points,
1) (0,3) and (-~1,-2

2) (=2,-5) and (4,2) |
¢. Determine whether the points A{3,-2), B(~4,5) and C(4,-3) are collinear.

d. What does iL mean to sav vods divedtly propoveioned to x.

ve The puiat (0,-3) belougs tu the graph of the cquation y = f(x)
and y is divectly pooportional to s,  Fiad tie foemula for £(x).

¢. CGiven y is directlv proportional (. x and y = [(x). Does fatb) =

£€a) + £(b) for auy two numbers a and b, Justify your answer.

Defineg a Tinear function?

4. Find the siope ot the tine given by the equacion:
1) t(x) = 4 - ¢
2) y o= 1lu + 17

b, Fiad the slope of the line passing through the given points,
1) (=1,0) and (3,2)

2) (4,3) and (l,-1)

Find the x and y intercepts of the grapins of the following functions:
3o f{x) = =335 - 2
be (k) = -x + 7
a. Find the equation of the Lio. foosiad through the polints
(3,1) and (-2,0),

b, Find the equation ot e |iie presang threuzh the goiats (=~1,4)
with slope -9,

a. VWhat does it mean to PAY S LS anversele proa rtiangl to y?

b, Ity is fnversely Propostost el U s anet (e wraphe o the equation
v = £(x) containg the poiog iy, Wbt ds Uie rorealy ror F(x)?



_ Selt-kraination U (cont')
. BEST COPY AVAILABLE

€o If y 1s dnversciy propoitionat to s gl yv=£ (k) does
f(«.‘tb) = a b)) whooe A N T T AR I O T numbers?
Justity your ansuse,

IF YOU HAVE MASTERED THE BEHAVIURAL ORJLCTIVES I THIS SECTION, TAKE THE
PROGRESS TEST,




SECTION If: Exponential and Fradar 000 Fonc b pags

- GEST COPY AVAILRBLE.
S BEHAVIORAL OBJECT(VES:

By the completion oi the preveviied conru o sLudy, you will be able to:
13. Define an exponential funuviu., ..'.:-:d solse wmuolews velating to this definition,
14, Sketch a graph four an indicoted dogain aF a.y yiven exponential function.
15. Define a logarithmic function and .olve broblems relating to this definition,
16. a) State and/or prove the following properties of logarithms:

1. If Mand N are positive numbers and b is any base, then

Logb MN Logb M+ Logb N

2. If Nis a pesicive tuiber, D ors gey voal nwaber, and pois any base, then

W P \
lag, L7 < plog, n

3. IF Mand Hoare posicive numte s ari b g dany base, then

)
'

Log,, = Lngt Mor iﬁgu H

4, 1T a and b are two bases, and H ic ane positive numbar, then

Loga M o= Logb fi

b) Solve problems and equatlione vatabtiny o the properties in part (a).

17, a) Determine the characteristic 1d mantissy of a common Togarithm,
b) Use tables to determine:
1. The value of lug ! when N is a three digit number,
2. N to three digits when fug 518 given
18, Use the method of linear interpelacion to;

a) Determine log W when i is a four digit number,
b) Determine N when log N is giver, but is not listed in the .table of logarithms.

19, Sketch a graph four an Indicated dowain af g0, grven logarithmic function,
20, Solve problems involving numerical womputations using logarithms,

21, Solve any given exporential or logaritivars iqustion.
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RESOURCES 11

Readings:

Rees: # 13 - & 14 pps, 374-376; # 15 - « 1h pps, 354-357, 373-374; # 17 - # 18
pps. 363-367, 368-369; # 19 pp.. i7h-376; 20 pps. 370-372; # 21 pps. 377-378

Vance: # 13 - # 14 pps. 3uH-306, # i5 - = 16 pps. 313-316, 325-3263 # 17 - # 18
pps. 316=-319; # 19 pps. 313-314: = 20 pps. 320-324; # 21 pps. 326-327

Fisher: # 13 - # 14 pps. 77-80; & 15 pps, 81-83; # 16 pps. 84-86; # 17 pps. 91«
£ 20 pps. 98-1003 # 21 pps. 101-103

935 # 18 pps. 94-97; # 13 pps. 87-90; 4
Dolciani: # 13 - # 14 pps. 327-337k 358-341; # 15 pps. 353-355; #16 pps. 360=-
362; # 17 - # 18 pps. 356-359; # 19 » # 20 p. 359; # 21

Problems:

Rees: # 13 « # 14 p, 377 exs, 25-28; = 15 - # 16 pps. 357-359 exs. 1-68
(every third exercise), p. 377 exs. 7-16; = 17 - # 18 pps. 367-368 exs. 1-67
(every third exercise), p. 369 exs, 1-48 {every second exercise) ; # 19

p. 377 exs. 17-24; # 20 pps. 372-373 exs. i-48 (every second exercise); # 21
p. 379 exs. 9-24

Vance: # 13 - # 14 p. 306 exs. 1-6; # 15 = = 16 p. 316 exs. 1-21, p. 327
exs. 1-103 # 17 ~ # 18 p, 318 exs. 1-24. pps. 319-320 exs. 1-20; # 19 p, 316
exs., 22-25; # 20 pps. 321-3:2 exs. 1-12, pps. 324-325 exs. 1-4, 8; # 21 pps.

327-328 exs. 16-23, 26-29

Fisher: # 13 - @ 14 p, 80 exs. 1-4; = {4 p. B3 exs., 1-3, 5, 9, 10} # 16
Pps. 86-87 exs. 1-6; # 17 pps. 9394 s, 1-5, 8; # 18 p. 97 exs, 1-4; # 19
Pps. 90-91 exs. 1,2,8,9; # 20 p. 100 exs. 1-9; # 21 pps. 103-104 exs. 1-4

Dolciani: 4 13 « # 14 p. 332 exs. 1-8, pps. 341-342 exs. 1-3, 6; # 15 p.
355 exs, 1-24; # 16 p. 362 exs. 1-8; # 17- # 18 p. 359 exs. 1-12; # 19 H

# 20 pps. 359-360 exs. 13-24; = 21 p. 360 exs. 33-40



BEST COPY AVAILABLE

l. a. Define an exponential fun.c:op,
b. Find the bases of the esponential tunctions whose graphs contain
the following points:
1) (2,8)
2) (-2,k)

€. Why is the base (b) of the exponential functions resiricted to
pPositive numbers?

2. Sketch the graphs of the following functions,

ad. y=2

3. &. Define a logarithmic function?

b. Write the foliowing equations 1u lozarithmic form:
l. 92 =g
2. a° =B

€. Solve the following equations;

3. logxa = 0
1 X
4, 2 OB,

4. a. Prove the following:
If M and N are Positive numbers and b 1s anv base, then
long * N = long + logbx
b. Given that logb3 = .7 log ly = 1.35 and logb7 = ,95,
1

b
l-

7o% L

_-—é ./‘

L aaiimene 8

find the number iog

s}

~




Seft-kvalas ron (cont ')

5. Sketch the giaphs ot the totlogiow gt tous
a. y = logzx

. 1 3 3x
b, ye OEIU

6. a. Approximate the followiug logerithmss
1. log 3.634
2. log 7.675
b. Find N if:
L. log N = 2,1652
2. log N = 1,3511
¢. Find the number x
1. 10% = 7,2

2. 10" = e

BEEU'CZHH'IH#MlAB!E'

7. a. Using logarvithms solve the fojlowing problems.

. ——— e — e e

1. 4,611 x ,005

i
5

i o-s

2. (_2 ',‘

L2

&

[WIE

b. Determine which number is lavger, 32 4 or 28
¢c. Solve for x

I, 5% = 17

2, 3=y

3. 3 ¢ 4% a5 . 2%

b log(x + 1) - log(x - 1) = 1

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE THE LAP TEST.

10
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I. Resources:

1. Vanatta, Carnahan, Fawcett: Advanced High School Mathematics, Expanded
edition (Chalres E., Merrill PURTISRInG Company, 1965)

2. Rees and Sparks: Algebra and Trigunometry, 2nd edition (McGraw-Hill
Book Company, 19657
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BEST COPY Aypyyppy

RATIONALE

In previous math courses you have
learned how to determine the roots of
linear equations, guadratic equations
and sciected higher deqgree equations.
In this LAP you will study methods that
will enable you to determine whether a
given eguation has any real roots. If
an equatiocn has real roots and they are
rational, you will learn a method to
determine their value and if they are
irrationai, you will learn i¢ approxi-
mate their value.

Also, in this LAP you wiil be
introduced to the underlying foundations
of the calculus - the limit and the de-

rivative.

I F RO



SECTION 1§ | o
Behavioral Objectives ‘ .

By the completion of the prescribed course of study, you
will be able to:

- 1. Defire a polynomiai of degree n and solve problems
relating to this definition.

2. Derive the'quadratic formula and determire the roots
of a second degree equation by factoring the equation
or by using the quadratic formula.

3. Use the discriminant to determine the nature of the
roots of a second degree equation.

4. Use the method of synthetic division to divide a first
degree polynomial into any higher degree polynomial,

. §, State and prove the Remainder Theorem and solve prob-
lems relating to this theorem.

6. State and prove the Factor Theorem and its converse
and solve problems relating to these two theorems.

7. State the Fundamental Theorem of Algebra and solve
problems relating to this theorem and its corollary.

| 8. State the Rational Root Theorem and solve
problems relating to this theorem.

9. Demonstrate your understanding of the statement of
Descartes Rule of Signs by being able to determine
the possible numbers of positive and negative roots
of a given polynomial equation.

10. Isnlate the real roots of any given polynomial equa-
tion between two consecutive integers,

11. Determine integral unper and lower limits (bounds)
for the real roots of any given polynomial equation.

12. Solve problems involving imaginary roots of poly-

" 1] ‘ 1]
EB@S; nomial equations. \

\

nNo
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e RESOURCES |

BEST COPY AVAILABLE
I. Readings.

1. Vannatta: Advapced Wigh Scihon! Mathematies - #1 3
#2 p. 543 #3° i #app. B4-B6; #5, #6 pp. 56-59; #/

pp. 59-60; #8 pp. 60-62; #9 pp. 62-63; #10, #11 pp.
64-67; #12 pp. 67-78.

2. Rees: Algebra and Trigonometry - #1 p. 11; #2 pp. 191-
193; #3 pp. 206-207; #4 pp. 334-336; #5 pp. 332-333; #6
: pp. 333.334; #7 p. 340; #8 pp. 345-348; #9 ; #10
’ p. 343; #11 pp. 341-343; #12 _ .

3. Fisher: Integrated Algebra and irigoncmetry - #1 p. 198;
#2, #3 pp. 206-210; #4 pp. 200-201; #5, #6 pp. 217--218;
#7 pp. 220-221; #8 pp. 227-230; #9 ____ 3 #10 pp. 231-232;
#1l _ #12 pp. 223-226.

sm opume

4. Vance: Modern Algebra and Trigonometry - #1 p. 246; #¢
pp. 49-50, pp. 179-183; #3 p. 192; #4 pp. 45-46; #5, #6
pp. 246-248; #7 pp. 250-251; #8 pp. 253-256; #9 ____ 3
#10 _ __3 #11 p. 249; #12 pp. 260-261.

5. Dolciani: Modern Introductory Analysis - #1 pp. 230-231;
#2 pp. 267-2705 #3 p. 276; #4 p. 23%; #5 p. 235; #6 pp.
238-240; #7 pp. 269-270; #8 pp. 241-243; 49 pp. 245-246;
#10 pp. 289-~291, #11 pp. 244-245; #12 pp. 275-276.

II. PROBLEMS:
1. Vannatta: Advanced High Schonl Mathematics - #1 >

#2 p. 5+ ex. 4-12; #3 . #4 p. 56 €X. 1-8; #5 p. 59
ex. 1-10; #% p. 59 ex. 11-20; #7 , #8 p. 62 ex. 1-10;

#9 p. 63 ex. 1-10; #10, #11 p. 67 ex. 1-12; #12 pp. 68~
69 ex. 1-10.

2. Rees: Algebra and Trigonometry - #1 ___ #2 pp. 198-199
ex. 1-12, 25-48 (every third exercise); #3 ex. 1-20 (even
numbered exercises); #4 p. 337-338 ex. 25-40; #5, #6 pp.
336-337 ex. 1-24; 47 ___; #8 pp. 348-349 ex. 1-32 (even
numbered exercises); #9 _ ; #10, #11 p. 344 ex. 21-32;

. #12
3. Fisher: Integrated Algebra and Trigonometry - #1 p. 201
- ex. 1-4; #2, #3 pp. 210-211"ex. 1, 3, &4, 5, 11; #4 p. 202
' ex. 8; 45, #6 p. 219 ex. 1-3, 6-8; #7 pp. 22-223 ex. 1-2,
6,10; #8 p. 230 ex. 1-3; #9 _; #10 p. 233 ex. 1-2; #11
_ #12 p. 226-227 ex. 1-3,5,5.

4. Vance: Modern Algebra and Trigonometry - #1 ___ ; #2 p.
50 ex. 3, 11, 12, 23, 24, 726, 27, 29, 30, 37, 38, 40-44,
pp. 183-184 ex. 1-4, 7-9, 13, 19, 21; #3 ___; #4 pp. 46~
47 ex. l-lz(even numvered exercisaes); #5, #6 ex. 1-14;
#] p. 251 ex. 1-5; #8 p. 256 ex. 1-14 (even numbered
exercises); #9 ___ 3 #10 _ _; #11 p. 251 ex. 1-15; #12

n p. 262 ex. 17-26.
ERIC ;
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RESOURCES T {cont')

5. Duiciani: Mudern lntroduﬁtuny Analysis - . 232 ex. 1~
6; #2 ex. 15, 6-B; #3 3 #4 p. 2’7‘bx. 9 14 #5 p. 237
ex. 23; 46 p. 240 ex. 1-8, 13-14; #7 3 #8 pp. 243-244
Q;‘:' ex. 1-10; 49, 411 p. 245 ex. 1-12; #1079p. 201-292 ex. 1~
| QQ} 8; #12 pp. 276~277 ex. 1-8
&
.\
&
$
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1.

SELEEVA MYTON BEST COPY AVAILABLE

a&. ODefine a po!ynomiqi'of degree n. e

b. For each of the %al?owing poiynamials state the degree of

(7

the polynomial anq tell the constant term.
1. '9x% « 73435 -5=20

2. 7 -9x + 16x3 =0

3. Bth - 7t2 - 5¢ = @

Determine the roots of the following sétond degree equation.:

C7 .12 :

b, =3x2 - 6x - 1=¢ , Y

C. o +Ix= -2

What is the nature of the roots in the following eavations.

Simplify iie following using synthetic division:
(82 + 1) ¢ (x + 3)
Use the Remainder Theorem to determine P(r) for tha given values
of P(x) and r.
a) P(x) = x% = 342 + 6x - 8 p = 2

& .
b) Plx) = xi7 4+ 1 r=1

a. State and prove the Factor Theorem.

b. g§$ fh:lgdctor Theorem to showthat x - a is a factor of
Form the equation which has (x - 3, (x - 48), and (x + 1) as
linear ractors.

Find the rational roots of the follnwing eauations:

a. X3 +5x2+ x -7 =g

b. 12x3 + 16x¢ « Jx -6 = 0

w



Bzt SELF-EVALUATION 1 (cont')
9. Determine the maximum and winimum number of positive and
ééy negative roots of the following equations.
§ a) 5x3 - Txt 4 6x-9=0
<
§ b) 10x5 - x3 « x2 - 8x+1=0
é;' 10. Isolate the real roots of the following equation between two
[ consecutive integers.
a) x3~3xl - x+2=0
b) x4 - 2x3 - 1022 - G5 + 4 =0

11. For the equations listed in exercise 10, determine the least
upper limit and the greatest lower limit of the real roots.

12. a. Must the equation ax3 + bx2 + ¢x + d = 0 have any veal roots
if a, b, ¢, and @ are all real numbers? Justify your answer.

b. Form the cubic equation two of whose roots are 3 and 1 + 1

If you have mastered all the Behavioral Objectives, take your
Progress Test.

Q
6



AGYARCED STUDY 1 .

For the following equations, determine all values
of k for which the solutions are real numbers.

8. 2x2 + 2kx + 10 = 0

b. 3Jkx2 - 6x + 9k = ¢

Suppose P{x) = ax2 + bx + ¢ whire a < 0 and b and
C are real numbers. What conditions are necessary
for both roots to be posiiive? Both roots to be

negative? Both roots to be of opposite signs.,

Find a quadratic polvnomial whose zeroes are the

cubes of the zerces of x2 + 7x - 9,

The square uf twice a certain number is larger than
the sum of the number and 1. Which numbers possess

this property?

Solve the equation 4°* - 2% 1, 1 =0,



SEETINY I

Bzhavioral Objectives

By the completion of the prescribed course of study, you will
be able to:

13.

14.

15.
16.

17.

18.

19,

Determine the slope of a line tangent to a curve at a
point on the curve.

Determine the equation of a line tangenL to a curve at
a point on the line.

Determine the derivative of a given polynomial.

Find the extreme points of a given polynomial and deter-
mine wiether they are maxima or minima.

Sketch a graph of any given equation for an indicated
domain,

Approximate a real root of a polynomial equation to a
specified degree of accuracy.

Determine the given number of roots of any given real

numbers.

RESOQURCES 11

I. READINGS:

l.

Vannatta: Advanced High Schaol Mathemagics. - #13 pp.
69-72; #14 pp. 72-73; #15 3 #16 pp. 73-76; #17 pp.
77-78; #18 pp. 79-80; £19 pp. 85-K6.

Rees: Algebra and Trigonometry - #17 pp. 338-339.

Fisher: Integrated Algebra and Trigonometry - #17 pp.
209-210.

Vance: Modern Algebra and Trigonometry - #17 pp. 251-
252,

White: Advanced Algebra - #13, #14 pp. 258-272; #15 pp.
272-274; #16 pp. 275-280v, 283-287; #17 ___; #18 pp. 294-
295; 719 __ .,

3



KESOUKCES 11 (cont')  BEST COPY AVAILRBLE |

s ~ #13, #14 pp.

6. Dolciani: Horern [utroductory Analysis =
16, #17 pp. 304-307;

293-295, 297-298; 415 pp. 300-402;
#18 . 5 #19 .

I1. PROBLEMS:
1. Vannatta: Advanced High School Mathematics - #13.-p. 72

ex. 1-10; #14 p. 73 ex. 1-8; #15 ; #16 pp. 76~77 er.
1-6; 417 p. 79 ex. 1-10: #18 p. 80 ex. 1-8; #19 p. 86 ex, 1-4

2. Rees: Algebra and Trigonometry - #17 p. 344 ex. 1-12
(even numbered exercises).

3. Fisher: Integrated Algebra and Trigonometry - #17 p.210
ex. 9,

4. Vance: Modern Algebra and Trigonometry - #17 p. 253 ex.
1-15 (odd numbered exercises).

5. White: Advanced Algebra - #13, #14 p. 272 ex. 1-6; #15
5 #16 p. 280 ex. 1-3, p 287 ex. 1-6; #17 ; #18
p. 295 ex. 1-3; #19 . '

6. Dolciani: Modern Introductory Analysis - #13, #14 p.
296 ex. 1-12,15-16, p. 299 ex. 1-8 (part b only), 9-12;
#15 pp. 302-303 ex. 1-16; #16, #17 p. 307 ex. 1-12 (narts
a, b, and d only); #18 ___; #19 .
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e SELF-EVAL UATTON 1) BEST COPY AVAILABLE
- LI 1. Determine the slope of a line taﬁgent to the graph of the curve o piE
‘at a point with given abscissa:
d, ¥y = X% « 9 + 3 abscissa = 2
- b, y = 2x3 - 7x abstissa <1

2. Determine the equation of the line tangent to the graph of the
equation y = x3 - /x + 5 at the point (1,-1).

3. a. Determine the derivatives of the following polynomials:
1. y=7x - 11
2. y =3x2 - 10

b. Determine the derivatives of the polynomials you found in
part a.

4, Detewgine the courdinates of the maxima and minima of the equation
.y = x o 3K hid 1.

5. Sketch a graph of the eg.itiony = x* - 6x - 4 for the domain
-3 s x s 3.

6. Find the value of a root of the equation y = x3 + 4x - 1 correct
to one decimal place.

7. Find the three cube rcats of 2 graphically.

IF YOU HAVE MASTERED All THE BEHAVINRAL OBSECTIVES, TAKE THE
LAP TEST.

10




=il 4 : ADVANCED STUDY II
. ,,3.,_ ) o - N . - .
“ e . . e ke . . |
1. In a 220-volt circyit having a resistance of 20 ohms,
the power W in watts when a current I is flowing 1s
. given by W = 2201 - 20I2. Determine the maximum

power that can be delivered by this circuft.

. 2. What is the minimum velocity of a particle whose velo-
city with respect to time is given by the equation

y = t(t - 3)?

3. Determine the derivatives of the following equations

with respect to x.

a) y= X3 ¥ 5x2 - 7x + 2

b) y = (x3 - 9x2 + 5x)(3x* - 7x2 - 8x + 6)
2x% - 8

C) y=7%-5

4. Evaluate each of the following integrals.

a) . d) /s¢¥x3 dx
b) s(7x - 2)dx e) sihax
1
- ax2 1
c) rs2x(3 - 4x2)dx f) s . ra— dx

5. The slope of a tangent‘line to a curve at the point

(-1,3) is 2x2 - 5x. Determine the equation of this
- curve. Also, write the equations of the tangent and
normal line to this curve at the point with abscissa

'40
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ERIC

Full Tt Provided by ERIC.

BEST COPY AVBILRBLE - ..



-

:

RESOURLE

L}
o

I. Textbooks:

Vannatta, Carnahan, Fawcett: _A_dvanceJ High
School Mathematics: Expanded Edition ( Charles
E. Merrill Publishing Co., 1965). .

Rees and Sparks: Algebra and Trigonometry .
(McGraw-Hil1l, Inc., 1969). .

Fishar and Ziebur: Integrated Algebra and
Trigenometry, 2nd Edition (Prentice-Hall, Inc.,
1867).

Vance: Modern Algebra and 1»igonometry (Addison-
Wesley Publisking Company, :nc., 19

ggggﬁz Advanced Algebra (Allyn and Bacon, Inc.,

Dolciani, Beckenbach, Donnelly, Jurgensen,
Wooton: Modern Introductory Analysis (Houghton
Miffiin Company, 1970). .
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RATIONALE

Trigonometry is perhaps the most easily
applied branch of mathematics studied on the
secondary level. In short order, you will be
able tov easily solve problems that without
trigonometry would be extremely challenging
or impossible; problems dealing with subjects
ranging from civil engineering to ballistics,
from biology to automotive engineering.

In this LAP you will be introduced to the
trigonometric functions and will learn to per-

form basic trigonometric analysis.

ERIC
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1.

cLeTIon I

Behavioral Objectives

b1 2y the completion of the prescribed course of study, you will be
able to: .

Define the following functions” and sclve problems relating

to these definitions:

a) sine d) cotangent
b) cosine e) secant
"¢) tangent f) cosecant

Write the value of any function of the following angles with-
out using tables: 00, 30°, 45°, 60°, 90°,

Use tables to determine the value of a function of a given
acute angle.

State and prove any cofunction relation and solve problems
relating to these relations.

State and prove any reciprocal relation and solve problems
relating to these relations.

State and prove any quotient (ratio) relation and solve prob-
lems relating to these relations.

State and prove any Pythagorean relation and solve problems

relating to these relations.

Unless otherwise stated, the word function in this LAP refers only
to trigonometric functions.



BEST COPY AVAILABLE

RESUURGES 1

I. READINGS:

1.

2.

Vannatta: Advanced High School Mathematics -~ #1 pp. 106-109,
1i1-112; #2 pp. 109-111; #3 pp. 113-113; #4 p. 115; #5 p. 1163
#6, #7 pp. 117-119.

Hooper: A Modern Course in Trigonometry - #1 pp. 6-8, 14-15,
16"17, 18"19’ 20"21’ 24; #2 ppo 25“'26; #3 ppo 9'10’ 12'13' 15.
19; #4 - #7 pp. 21-22, 102-105.

White: Advanced Algebra - #1 pp. 18-21, 26-29; #2 p. 30; #3
— 5 #4 p. 27, #5 - #7 pp. 36-39.

Rees: Algebra and Trigonometry - #1 pp. 141-142, 147-154; #2

- e aupn . A o ..

pp. 165.158, 733 pp. 173-175; #4 3 #5 - 47 pp. 160-162.

II. PROGLEMS:

1.

Vannatta: Advanced High School Mathematics - #1 p. 109 ex.
1-6, v, 1.2 ex, 3-8, #2 p. 1il ex. 1-8; #3 pp. 114-115ex. 1 =
18; 4 pp, 115-116 ex. 1-8; #5 p. 116 ex. 1-13; #6 - #7 p. 119
cx. 1-12.

Hooper: A tlodeirn Course in Trigonometry « #1 p. 24 ex.1-12; #2
Pp. 27- 23 ex, 1-33 (odd numbered excrcises); #3 p. 11 ex. 1-2,
pP. 14 ex. 1-19, p. 16 ex. 1-3 p. 17 ex. 2-6, p. 20 ex. 2~5; #4-

7 p. 23 ex. 12-45 (even numbered exercises), p. 106 ex. 1-4.

White: Advanced Algebra - #4 - #7 p. 42 ex. 1-10.

Rees: Algebira and Triconometry - #1 pp. 154 ex. 11, 13, 21,
25, 29,732-33,743, #72 p. 155 ex. 26-27, 29-32; #3 pp. 175-176
ex. 1-8, 13-24, 29-36; #4 _ 5 #5 - #7 _

- .

I11. AUDIO:

1.
2.
3.

Wollensak Teachirg Tape C-371!: The Sine Function
Wollensak Teaching iape C-3712: The Cosine Function

Wollensak Teaching Tape (-3713: The Tangeint Function

IV. VISUAL:

Filmstrip 514: Introductory Trigonometry

L¥8)



. . SELF-EVALUATION I

1. a) Define the following functions:
' BEST COPY AVAILABLE
1. tangent
2. secant
3. sine

b) 1. Given that (3,4) is a point on the terminal side of angle a,
find the value of the six functions of «.

» then what are the values of the other functions

Wfro

2. 1If sino =
of 07

2. Find the following without using tables:
a. sin 30°

b. tan 90

_tan 60° + cot 30°
d. T -sin 6097 7 5in 30°

3. a. Evaluate the following using tables:
1. sin 409307

2. tan 53°13°

3. cos 73%9°

[

* b. Find the following angles from the given numerical value.
) l. cot x = 1.4019

2. €o0s x = ,B066

3. sin x = ,7465




SELF=EVALUATION I (Gont')
4. 0. 1f sin 39° = 6293, then cos 51° =
0 0
b. If tan 21" = ,3839, then cot 69° =

V3
5. a. IfsinA="7", then csc A =

b, If tan'B = 4, then cot B =

(o

sin

6. a. Prove tan ¢ = cos

|

©

b. If cos A= .2and sinA = .5, then cot A =

7. a. Prove sin¢ ¢ + cos? ¢ = 1
b. If cos A = § then sin A =

c. IfescT =1, thencot T =

If you have mastered all the Behavioral Objectives, take the
Progress Test,

ERIC

Full Tt Provided by ERIC.



ADVANCED STUDY 1

1. Evaluate the following using logarithms:

a) /sTn33°20" tan 5/9407
3 g
b) (cos 39°10°)3 « (sin 77%07)8
tan 37°40° cot 49930 ¥
¢) sin 23950° cos 88910

d) (sec 27°40°)8 .+ (csc 78%507)9

ERIC

Full Tt Provided by ERIC.
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é§7 Behavioral Objectives
&

§

8.
9.

10.

11,

12.

13.

SESTION 1%

By the complcticn of the prescrited course of study, you will
be able to:

Define a radian and solve problems involving radians and

degrees.

Determine the value of a positive or negative angle of any

size. |

a. Determine the values of the functions of the following
quadrantal angles without using tables: 0°, 90°, 180°,
270°, 360°.

b. Prove and/or apply statements relating to functions of
multiples of the quadrantal angles given above.

State and prove formulas relating to the sum or difference

of two angles and solve problems relating to these formulas:

€. g. sin (a +B8) =sina cos 8 + cos a sin 8.

State and prove formulas relating to double angles and half

angles and solve probloms relating to these formulas: e.g.

sin 2.0 = 2 sin 0 cos v, tan 5+ S.C08X

State and prove formulas that transforim a sum or difference

of functions into a product of functions and solve problems

+
relating to these formulas: e.g. sin x + siny = 2 sin ZL?FJL

x-—
cos "TFJL .

a®
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N—— BEST COPY AVAILPBIE

1. READINGS:

1.

Vannatta: Advanced High School Mathematics - #8 pps. 123-
124; #9 pp. 126-130; #10 p. 1315 711 pp. 133-135; #12 pp.
136-138; #13 p. 139,

Hooper: A Modern Course in Trigonometry - #8 pp. 70-73;
#9 pp. 36-49; 510 pp. 53-bb; #11 pp. 183-186; #12 pp. 187-
190; #13 pp. 192-185.

White: Advanced Algebra - #8 pp. 22-23; #9, #10 pp. 30-34;
¥11 pp. B3-69: #12 ppo70-73; 413 .

Rees: Algebra and Trigonometry - #& pp. 142-144; #9 pp.
168-172; #10 pp. 157-158; #11, #12 pp. 300-313; §13 .

[I. PROBLEMS:

1.

ERIC

Full Tt Provided by ERIC.

Vannatta: Advanced High Schuol Mathematics - #8 pp. 124-
125 ex, 1-63 ¢9 p. 130 ex, 1-12, 23-31; #10 pp. 131-132
ex. 1-5; #11 pp. 135-136 ex. 1-8; #12 p. 138 ex. 1-9; #13
pp. 139-140 eox. 1-10.

Hooper: A Modern Course in Trigonometry - #8 pp. 73-74
ex. 1-39; #9 p, 44 ex, 1-5, pp. 45-46 ex. l-2, p. 48 ex.
1-24, p. 50 ex. 1-22, p. 74 ex. 56-70; #10 p. 55 ex. 1-10;
4ll p. 74 ex. 40-55, pp. 183-185 ex. 1-10, 15-16, 26-29,
pp. 186-187 ex. 1-10, 15-16; #12 p. 188 ex. 1, 5-9, p. 191
ex. 1-4, 6-7, 9, 11, 13; 413 p. 193 ex. 1-16, pp. 195-196
ex, 1-16, 23-26.

White: Advanced Algebra - #8 p. 25 ex. 1-27; #9, #10 pp.
35-36 €x. A (1,2,47, o (1-2); #11 p. 35 ex. 3 pp. 69-70
ex. 1-15; #12 p. 73 ex. 1-i4; #13 ____.

Rees: Algebra and Trigonometry - #& pp. 144-145 ex. 1-28;
#9 p. 172 ex. 1-32; #10 pp. 158-159 ex. 1-28; #11, #12 pp.
303-304 ex. 1-8, 13-16, p. 307 ex. 1-8, 13-16, pp. 311-
312 ex., 1-8, 13-16; #13




c.

a.

SELF-EVALUATION 11

BEST COPY AVAILABLE
Define a radian.
Change the following degrees to radians.
1. 61° 2. 153° 3. 333°

Change the following radi;ns to degrees.
n

-

Jr
1. 9 2. 10 3. 1.9
Prove: If A > 0, then cos (-A) = cos A.

Find the value of the following:
. sin 334°

. tan 179°

N e

. esc (-327%)
. sec (-100°)
cot 3850

. cos (-4500)

W

O o »n

Write the value of the following without using tables:

1. sin 0« cos 270° - sec 180° .+ tan o°

2. cot 900 « sin 3600 + csc 270° . cos 0°

Prove: sin (k + 90°) = 0 if k is an even integer,
For what values of k does cos_(k - 90°) = 02
Prove: tan (x + y) = 33§”E§31;5%§;¥;

If sin x = §-and Cos y = % » then sin (x + y) =

Find cos ?% without using the tables.

Evaluate tan (vt =3 wyren,s o



SELE-EVALUATION IT (cont')

2 tain X
8. a. Trove tap 2x = e ohms
i =-tnx

b, Fini tan 227307 withoue usina tahles,

. 2 . .
c. If x is acute and ¢os x = T, find the valus of cos 2x. Uhat
auadrant docs the terminal”side of angle 2x lie in?

. , . . ox 3 X =Y
6.a)Prove sin x + sin y = 2 sin “"me'- -“E“L .

0 0
b)Express cos 21 - cos 15 as a product of functions.
c)Oxprecs - 2 sin 6x sin 3x as a sum of functions.

7. Mark the following true or ftalse.
a) tan (x v y) = tanx + tan y
b) 2 cos % = C0S X

¢) tan (-x) = «tan x

d) sin 2x ~ 2 sin %

e) 2 tan §-= tan x

f) 2 (§j{}lﬁ) = sin x

g) sin x + sin y = sin (x + y)
h) cos x = sin (96° - x)

i) tan 2x = 2 tan x

j) cos (-x) = -cos x

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE THE PROGRESS
TEST,

10
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ADVANCED STUDY 11 BEST Copy AVAILABLE
1. Describe the variation of the functions sin x, cos x, tan x, cot X,
sec x, and ¢sc x as x varies in the following manner:
a) 0% ¢ x < 90° |
b) 90% x ¢ 180°
c) 180° < x < 270
d) 270° < x < 360

[T,

0

0

2. Determine all values of x such that 0° S X g 3600 and for which
the following relations hold:

a) tan (x + y) - tan x + tan y

t

b) cos (x + y) = cos x + cos y

c) sin (x +y) = sin x + siny

3. Work the following probleus:

a) A plane is 2000 it above the sea when it is 5 miles from the
shore. Then it climbs steadily at an angle of 15° with the
horizontal, flying in a straight line toward the shore. What
height above sea level, to the nearest foot, will its altimeter
record as it passes over the coast?

b) To determine the width of a river, a spot directly opposite a
- tree on the farther bank is chosen on a straight stretch of
the river. An observer then walks 50 yards along the bank and
finds that the angle between the bank and the direction of the
tree is 320, To the nearest foot, how wide is the river at
the point where the tree stands?

c) If aman 5 feet 8 jnches tall casts a shadow 20 feet long, what
is the angle of elevation of the sun?

11
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SECTION 11T

Behavioral Uhiectives

able to:

14. Verify ideatities and/or prove statements relating to the
identities given in cbjectives 4 - 7 and the formulas given
Zn)abjectives 11 - 13. :

a
e.yg. Develop a formula for sin 3A in terms of sin A and cos A.
kY
LY S
+ cot? x
ESOURCES 11
I. READINGS;
1. Vﬂhn‘ttu ”dva ced High School Mathematics - #14 pp. 119-121,
pp. 146-141.
¢. daoperr A adevr course in Trigonometry - #14 pp. 107-108.
3. Whive:r JSdvaiczd algebra - #14 pp. 40-41, pp. 73-74.
4. Rees: Algzbra and Trigonometry - #14 p. 162, pp. 163-165,
p. 313.
5. Vance: HWModern Alaebra and Irigonometry ~ #14 pp. 124-126.
I1. PROBLEMS:

"1, Vannaitia: AdVHﬂxFﬂ High Schonl Mathematics - 414 pp. 122-123
ex. 1+30, p. 135 ex. 9-12, p. 138 ex, 10-15, p. 140 ex. 11-15,
p. 141 ex. 1-14.

2. Hooper: A Moedern (ourse in Trigonometry - #14 pp. 108-109
ex. 1-28, p. 165 €. 17-95, p. 187 ex. 11-16, pp. 188-189
ex. 10, 22-34, pp. 191-192 ex. 5, 8, 10, 12, 14-20, pp. 195-
196 ex. 17-22, 31-32.
3. White: Advanced Algebra - #14 p. 42 ex. 11-30, p. 75 ex. 1-13.
4. Rees: Aluebra ana Irijonometry - #14 pp. 162-163 ex. 1-24,
pp. 165-160 ex. 1--29.
S. Vance: Modern Alyebra and T;1Joxome'~y - #14 pp. 126-127 ex.

By the completion of the prescribed course of study, you will be

7-50 (odd numbered exercises), pp. 132-134 ex. 18-26, 28-32,
op. 140-141 ex. 12-30, p. 143 ex. 17-24.

ke



1. Derive a foirmula for cs

SELECEVALUATION 1!

and sec y.

2. Show that sin (45° + x) - sin (45°

3. Verify the following identities:

a)
b)
c)

d)

IF YOU HAVE MASTLR

1 - cos 7x
sin 2

tan x =

LT Y Y

_$in 3 - sin B

LA L & sin o
cos? B - sin?’ e ¢

SN X Cos %
i O otns . o 2 - [ N a Yo >
1+ cos x sin ¥ seC X

TAKE THE LAP TEST.

13

¢ (& + yj v terms of cs¢ X, €SC ¥, SEC X,

- %) = V7 sin x,

ED ALL THE BEHAVIORAL OBJECTIVES IN THE LAP,

BEST COPY AvaILagyg

Y -',:z',.?‘
.....

AR ]
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BEST COPY AvmLaBLe

RIVARCED STUDY 117
1. Derive a formnula for sin S5A in terms of A.

2. Verify any of the following identities:

a) —Sot® x o tand x _ cos" x 4 sint x .
1+ cot? x 1 + tan?'x Sin X COS %

b) sind x « cos® x = sinx {1 + sin x cos x) - cos x {1 + sin x cos x)

c) (sin A+ cos A)? + {sin &+ cos B)? = 2(1 + sin A cos A + sin B cos B)

HoOX + Sin Hx
- . :~¢-~~n'l oG I B oo maw & t‘ n 3x
S 3x + cos 5x a

sin x 1 si
d) Cos x + co

14
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REFERENCLS

Texthooks

1. Vannatta, Carnahan, Fawcett, Advanced High
Schoo) Mathematics, expanded edition {Charles
E. Herrill publishing Co., 1965).

2. Hooper and Griswold, A Modern Course in

Tr; onometry, (Henry Holt, and Company, Inc.,
1959).

3. White, Advanged Aluebra (Allyn and Bacon,
Inc., 19617.

4. Rees and Sparks, Algebra and Trigonometry,
ond edition (Mctsrdw-Hil1, Inc., 1759).

o

5. Yance: llndern Algehra and irigonometry, 2nd
edilion (Addison-tesiey Publishing Co., 1968).

Audio
1. Wollensak Teaching Tape C-3711: The Sine Function
2. Wollensak Teaching Tape C-3712: The Cosine Function

3. Wollensak Teaching Tape €-3713: Tangent Function

Visual

Filmstrip: Introductory Trigonometry ‘Colonial Films)

1%




BEST COPY AVAILABLE
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GEST COPY AVMLABLE

* RATIOLALE

When you first studied functions, you learned
to do several things with them. You learned to
determine their domain and range, you learned to
compute f(a) for any given function £, and any real
variable a in the domain of £, and you learned how
to sketch a graph of any given function.

In the previous LAP you were introduced to the
trigonometric functions, You learned their defini-
tions and how to find the value of any given trigo~
nometric runction evaluated at g given angle. Also,
you were taught how to change trigonometric equations
using proven trigonometric identities,

In this LAP you will learn how to sketch a
graph of any given trigonometric function, Also,
you will learn how the trigonometric functions apply

to solve problems of everyday life.
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Behavioral Objectives

By the coumpletion of the prescribed course of study, you will
be able to:

1.

2.

3.

Determine the amplitude and fundamental period of any given
trigonometr ic futictiou,

Sketch a graph of the folluowing trigonometric functions for

any indicated domain: ’
a) y = Asinkz d) vy = Acotkx .
b) v = Acosksx €) y = Aseckx
c) y = Atanks £) v = Aecsckx

Sketch a graph of any given compound function by the addition
of ordinates or the product of ordinates method.

RESOURCES

I. PR«adings.

l.

2,

3.

3.

Vanatta - Advanced High School Mathematics: #1 pps. 172-124;

62 pps. 165=171, 174-1763 #3 pps. 177-179.,

Griswold ~ 4 Modern Course in Trigonometry: #1 p. 85; #2 pps.
80-92; #3 p. 93.

Vance -- Modoern Algebra and Trigonometyy:s #i,2 pps. 330-331,
332-333; #3 p. 333,

Rues - Algebra and Trigonometry: #1 pps. 177-180; #2 pps.
180-184; #3 pps., 185-1R8,

Fisher - Intepvated Algebra_and Trigonometry: #1,2 pps. 143-
147; #3

II1. Problems.

1,

2.

Vanatta - Advanced High School Mathematics: #1 p, 174 ex, 1-12;
#2 pps. 171=T72 ex, 17, p. 176 ex. 197 ¥3 p. 179 ex., 1-8.

Griswold - A Modern Courec in Trigonometry: #1 3 #2 pps. 90-
91 ex. 1-3; ¥3 p. 93 ex. i-8.

Vance - HModera algebra aid Trigonometry: #1,2 p. 331 ex. 1-8;
#3 p. 334 ex, all odd preblems.

Rees - Algebra and Trigonovetry: 61 3 #2 p, 184 ex, 1-16;
#3 pps. 188-189 ex. 1-12, 9-36,

Fisher - Integrated Algebra and Trigonometyv: #1,2 p. 147 ex,
1"30

3




BEST COPY AVAILABLE

SELF-EVALUATION |

1. Determine the amplitude and fundamental rerind of the following _ il
teigonometric fuuctions wheuevwer possible.

RY

ki s s

a) y e 7 sin g . d)y y ¢ % cos B

'o,
F3d o

3 .
b) y = 2 csc 2 ey v =5 car ]

X
c) y = -tan 27 _ £) y = sec Tux

2, Sketch a graph of the following trigonometric functions for the
indicated domain:

a) y = 3sinx from =i to 7 d) y = =gecx from O to 2%
7 Sn
b) y = ~2tanx from % to 2 e) y = 2cot(x 4+ 2 from7 to 7
T 35 L] Sn
¢) y = Yicos3x from 3 ¢o 2 £) y = csc(=x) from " % to &

3, Sketch a graph of the following compound functioas:

a) y = x - cosx d) y = 3sin2x - 4cos2x
b) y = 2(2% + siax) e) y = 535 - 3sinlx

c) y = sinx + sin2x

%




ADVANCED STUDY

1. Sketch a graph of the following pairs of functions. Each pair of
functions should be sketched on the same graph with different color
pens.,

a) cosx, sinx from -2n to 2
b) tanx, cotx from -27 to 2n
c) secx, e¢scx from -2n to 2n
What comparisons can you deduce about each pair of functions?

Write the cosine function in such a way that it will be equal to the
sine function,

2, Sketch a graph of the following fuuctions:
a) y = 2x2 - 4cos2x from =27 to 2q
b) vy = sin®x + 2cos2x from -2n to 27
c) y = 2sin2nx + cos22x from ~27 to 21
d) y = cscx + secx from =21 to 27
d) y = x64n%2x + 2xcos22x from =2r1 to 27




SECTION 2

Behavioral Objectives

, By the cumpletion of the presciibed course of study, you will be
5 able to: '
§
a:c 1. a. Define the composite function of two functions,

b. Work problems relating to composite functions.

& )

a. Define ~“he inverse of a function.

b. Work problems relating to the inverce of a function.

J. a. Define the following functions:
1. dinverse of sinx
2. 1uverse of cosx
3. inverse of taus
4. inverse of cotx
5. inverse of secx
6. inverse of escx

b. Work problems relating to the above definitioms,

'4. Determine principal and general :values of the functions arcsinx,

arccosx, and arctanx.

5. Sketch a graph of the relations arcsinx, arccosx, arctanx,

arccotx, arcsecx, arcescx for any indicated domainm,
6. Determine the solution set of any given linear trigonometric equatiom.
~n

7. Determine the sslution set of any given quadratic trigonometric

equation,

8. Determine the solution set of a trigonometric equation which is

neither linear nor quadratic.

(W]
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RESOURCES 2

Readings: S o _ I o

l. Vannatta -~ Advanced High School Mathematies: #1 s #2 p. 100;
#3 pps. 180-182; W4, pps, 183-184; 5 pps. 185-186; 6 p. 187;

#7 pps. 188-189; 48 pps. 189-192, B

2. Griswold - A Modern Course in Trigonometry: #1 ___; #2,3 pps, 94-
96; #4 ___; #5, pps. 96-97; #6,7,8 pps. 109-112,

3. Vance - Modern Algebra ad Trigonometry: #1 pps, 99-100; #2- pps.
265-267; 113,4,5 pps. 270-2,5; e __; #7 ; #8 .

4. Rees « Algebra and Irigonometry: #1 __ ; #2 pps. 132-134; #3,4,5
PPS. 445-449; 16,7 pps. 439-44); #8 pps. 441-443.

5. Figher - Integrated Algebra and Tri onometry: #1 ___ ; #2 pps.
342-345; #3,4,5 pps. 347-355; #6,7,8 pps. 356=358,

Problems:

l. Vanatta - Advanced High School Mathematics: #1 ; 2 3
#3 pps. 182183 ex, 1-26; 4 pps., 184-185 ex. 1-20; #5 pps, 186~
187 ex. 1-4; #6 p. 188 ex. 1-10; #7 p. 189 ex. 1-12; #8 p, 192
ex., 1-190

2. Griswold - A Modern Course in Irigonometrys #1 _ ; #2,3 p, 96
ex., 1-20; #4 __; #5p, 97 ex. 1-8; #6,7,8 pps. 113-114 all even
numberd esercises,

3. Vance - Modern Algebra and Trigonometry: #1 p, 100 ex. 1-12; #2
P. 268 ex, 1-12 #3,575 pps. 273=274 ex. 1=24, pps. 275-276 ex.
1-18, 36-45; #i6 __ ; #7 __: #8 .

4. Rees - Algebra and lvigonometyy: #1 5 #2 pps. 139-140 ex, 9~
20; #3,4,5 p, 450 ex, l-24; #6,7 p. 44l ex, 1-24; #8 p. 444 ex,
1"30-

5. Fisher - integrated Algebra and Tvigonometry: #1 ___; #2 p. 346

ex., 1-3, 6; £3,4,5 p, 350 cx. 1=5, p. 355 ex. 1-4; 16,7,8 p.
358 ex, 1-5,



SFLF-EVALUATION 2
1. a. Define the composite function of two functions, BEST COPY AVA".‘BI.E

b. Find gof for the following combinatious:

1) £(x) = 3x = 9 g(x) = x2

4
2) £(x) = x g(x) = =% ~ 16

. 3) £(x) = x? glx) = vk
4) £(x) = x2 =9  g(x) = x + 16

2, a. Define the inverse of a function.
b, Determine f-l'for the following functions and tell the domain and

range of £71,

1) £f(x) = x = 4
2) f(x) = %2 = 2
3) £(x) = -

3. a. Define the following functions:
1) inverse of sinx
2) arctanx
3) sec”lx

b, " Find the values of the followiag:

A

1) x = arccos0 0% s x < 360"

0

A

2) x = arctan3 0 % < 360°

3) x = arcsecé 0 5 x < 360°

4) x = arcsin(-,5) 09 S < < 360°
5) tan(arctan%) = X
6) cos(arccot%) = x
7) sec(arccosg) = X

. 2
8) tan(arcsxn§) + cot(arccoss) = x

Sl




SELF~EVALUATION 2 (cont')

4. a. Give principal values in the following exercises:

Vi Y3
l, Arcsin 2 3. Arccos - 2
2 *
2, Arctanb 4, Arcsin(.8826)

b. Give general values in the following exercises,

(- 3)
& 1) arctana_ 3) arcsin
' 3 2
33 2) aresec 2 4) arccsc(” 3
£3 ‘
@-
é? 5. Sketch a graph of the following relations.
‘5& 1. arcsinx -~180°< x < 180°
xQ 2, arctanx -360°% x £ 180°
3. arcsecx -90%s x ¢ 9¢°

6. Solve the following equations for x in degrees,
a, Ssinz + 1 =0

b. Y3tanx + 3 = 0

i

€. 5cosx - V5 =0

de sin3x - ,5=20

7. Soive the following equations for x in degrees.
a) 2cos®x ~ Scosx + 2 = 0
b) /3tan’x + 2tanx ~ V3 = 0
c) 3sin®x - 7sinx = 3

d) cosxcotx -~ cotx = 0

8. Solve the following equations for principal values of x.
a) 5sin?x + 2cscx + 4 = 0
b) cotx + 1 = sinx
c) cosx - 1 + tanx = Q

d) 6sinx ~ 8cosx = S
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ADVANCED STUDY - BEST Copy AVAILABLE

Sketch a graph of the following relations on the same set of
coordinate axes within the given values of x using a different
colored pen for each one, .,

a) arcsin2x d) arccotx
b) arccos2x e) arcsec2x -360° < x S 360°
¢) arctan2x £) arcese2x

Determine the inverse of the following functions and also determine a
suitable domain and range so cthat the inverse will be a function.

Then graph the inverse function,

a) £(x) = |x|
da
b) f(x) = ¥x =3
VEZ =k
c) £(x) = X3 -3

d) does f(x) =foj have an flaverse function? Justify your answer,

How many times will a line parallel to the x or to the y axis intersect
a function if the function has an inverse? Explain,

1f a function is increasing (i.e. if x, < x_, then f(x,) < f(xz)) or

if a function is decreasing (i.e. if X; < X,, then £(x,) > f(x,)) the

can you say its inverse is decreasing or is increasing Justigy your
answer,
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Behavioral Gbjectives
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I1.

By the completion of the prescribed course of study, you will be

to:

l. Solve word problems that resuire construction of right triangles
and use of trigunomesric functions.

e b __ \

2. a. State and prove the law of Sines. (sinA = simnB ~ sinC)
b. Work problems relating to the Law of Sines.

3. a. State and prove the Law of Cosines (c2 = a2 + b2 - 2abcosC)
b, Work problems relating to the Law of Cosines,

4. a. State and prove a fornmula that will determine the area of a

triangle given two sides and the included angle.
b, Find the area of a triangle given two sides and the included
angle,
RESOURCES
"‘:;

Readings.

1. Vanatia ~ Advarced Hish School Mathematics: {1 pp. 144-147; #2
pp. i30-154; #3 vp. 154=-156; 4 pp. 157-158,

2. urisweld - A Modern Course In Trigonometry: il 3 12 pp. 142~
151; #3 pp. 132-13%; 4 pp. 158-161,

3. Vance - Modern Algebra and Trigonometry: #1,2 pp. 364-368; #3

4. Rees - Algebyo and irigoncmetry: “1 pp. 383-389; #2 pp. 393-395,

- 397-399; =3 pp. 399-u00, #4 pp. 351396,

3. Fisher - Integrated Algebra and Trigonometry: #1 __; #2 pp. 166=
169; #3 pp. 170-172: #4 Pp. 173-176,

Problems.

1. Vanatta - advanced High School Mathematics: #1 pp. 147-149 ex, 1l-
213 #2 p. 154 ex, 1-8; #3 p. 157 ex. 1-10; #4 p. 158 ex., 1-8,

2, Grisweld - A.fkgprz Courge In Trigonometry: #1 5 #2 p, 145 ex,
1=8,ppn.146-146 ex, 1=-10), p. 139 ex. - -10, p. 152 ex, 11-17; #3 PP.
154-155 ex, 1-10, p. 137 v, 1-1C5 p. 161 ex, 6-10,

3. Vance - Mndern Algebra and Trlgnnonetrv #l,z pp. 368-369 ex, l-
17, p. 376 ox. 1- =3, 55 #3 pp. 377-378 ex, 6-9, 14-19; #4 .

4. Rees - Algebra and Trigonometry: #1 PP 385-386 ex. 1-20, pp.
389-391 ex, (-2, 5- =6, lu-i7, 20, 22; #2 pp.396-397 ex, 1- 22, pp.
400-401 ex. 1-12; #3 p, 401 ex, 13- ’L, #4 p, 401 ex, 21-28,

5. Fisher - Integrited Migebra and 1r1L3nomec'y #1 ___; #2 pp. 169-

170 ex., 2- 3 5-8; #3 pp, 177-173 ex. 1-3, 5-6, 8, 10; f#i4 p. 176
ex, 1, 3, 7.
U




b.

Ce

d.

II. a.

b.

C.

III. a.

SELF-EVALTIATION 3 BEST copy AVAILABLE

-

From a firetower 99,8 feet above the level of the ground, the
angle of depression of a tree 1 15°30', How far is the tree
from a point directly under the point of observation?

[

Iwo poles are on horiznntal ground and a4 person is standing
between them. He is 104 feet from one pole and finds the angle
of elevation to its top to be 15°13'., He is 55 feet from the
other pole and finds the angle of elevation to its top to be
29950, Which pole is taller and by how much?

A 5.3 inch chord subtends a central angle of 11°50' in a circle.
What is the diameter of the circle?

To determine the height of a tree two points A and B yere
located on leve! ground in line with the tree and the angles of
elevativu vere weasured at egen point. The angle at A was
55°10' and the angle at b was 105740, The distance from A to
B was 320 fect, How tuli is the tree?

State and prove the Law ot Sines.

In triangle ABC, A = 77°24', a4 = 344 feet, and ¢ = 406 feet,
Find B, C, b,

An apartment buildine stands on the side of a ravine that has

a uniformly sloped side. At a time when the sua has an angle
of elevatien of 55°12' the shadow of the tuilding extends down
the silc o7 the ravine. If the side of the ravine has an angle
of 9°10°, find the iength of the shadcw.

‘ate and prove the Law of Cosines.
The sides of a parallelogram are 13 in. and 55 in.o Find the
length of each diagonal if the smaller angle is 327,
State and prove an area formula for triangles,

In triangle ABC, a = 38 84 omy, ¢ - 27,2 em, and B = 62032'.
Find the area of trianglec ABG,

il
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ADYARCER ST BEST COPY AVAILABLE

In order to find the height .1 watertower AB, the angle of elevation

to the top I i3 measured by meous of a trancit from point C, whose
distance from the watertower is not known. ‘then the transit isg

turned through a horizontal angle of 90% and point D is located. At

D the angle of elevation vf the top of the watertower is again measured.
Find the height of the watestower if <ACH = 29%37' and «ADE = 15°31°,
and CD = 200.0 feet,

Find a derivation of Hero's formula for the area of a triangle

.

(A= va(g - a)(s o b)(s - ¢) ), study it, and then derive this formula
for your teacher.

Derive the following:
8. Law of Cousecants
b. Law of Secants
¢. Law of Tangents

d. Law of Cotangents

o
gL
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BEST COPY AVAILABLE

NATIONALL

Anclent Greck philoSOphers argued that in a race
involving a hare and a tortoise the hare could not
catch the tortoise if the tortoise were allowed a head
start. Their rcasoning was as follows: sﬁppose the
haze 1s ten times as fast as the tortoise and also
suppodé that the tortoise i1s allowed to start one foot
head of the hare. Then when the hare travels the one
foot that was between him an& the hare, the tortotcé
has traveled oue-tenth of a foot; when the hare travels
the one-tenth of a foot that was between himself and
the tortoise, the tortoise has traveled one~hundredth
of & foot, FEach time the hare travels the distance
that was betwuen himself and the tortoise, the tortoise
bhas traveled onc-tenth of that distance. Hence, the
hare will never catch the tortoise.

This argument puzzled philosephers for ages. They
knew that ths hare would catch the tortoise, but they
could not see any flaw in the above agrument,

In this LAl we will learam what sequences and series
are. We will learn how to find the sum of gelected fi-
nite serles, Finally we will study a topic that will
enable us to show directly that the hare doeg in fact

catch the tovtoise--convergent infinite scrleg.




SECPION 1

Behavioral ubjaeri: -
- By the completion of the preseribed course of study,
you will be able ro: :
l. Determine tor any given arithmetic sequence
a. the first toem of the scquence
&y b. the common difference of the terms of the sequence
§ €. any tuva in tho sequence which is not given
iEF 2. Daterminc the wmeans of any arithmetic sequence and/or
:§? work problems rilating to the means of an arithmetic
éﬂ sequaence,
3. Derive a formula that will enable you to determine the
sum of the terms in an arithmetic series and work problems
relating to thes formula, .
9. Determine tor ary given geometric sequence:
2. the fi1:3t term ot the sequence
b, tne comnon ratio of the terms of the sequence
€. any ievm in the sequence which is not given
3. Determine the means of any geomeiric sequence and/or work
problems rulating te the means of a geometric sequence.
6. Derive a formula that will enable you to determine the

sum of the te'ms in a geometric series and work problems

relating ta this formula,
7. Determine the amount carned when a principal is invested
at a certain iatevest rate r and is compounded k times

per yeat.
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SLCELON 1 BEST COPY AVAILABLE

Rescurces

I. READINUS:
1. Vanatta - #1 .p. 209-217; #2 pe 2115 43 p. 2125 #4 pp. 213-214;
#5 ppe 1A 215: F6 p. 2155 #7 pp. 218-219,

2. Rees =~ #1 pp. 409-411; #2 pr. 422-423; #3 pp..411-414; 4 pp.
415-416;5 #5 pp. 423-424; #6 pp. 416~419; #7 .

3. Vance ~ il pp, 17i3-175; #2 53 #3 p. 175; #4 pp. 307-308;
#5 ___3 #6 p. 3085 #7 pp. 322-324,

4. Fisher -~ #1 pp 324-325; #2 p. 332; #3 pp. 325-327; #4 pp. 328-
329; #5 pp. 333-334; 6 pp. 329-331; #7 .
5. Dolciani - #1 pp. 75-80: #2 pp. 80815 #3 p. 81; #4 pp. 83-84;
#5 pp. 84~55; #6 pp., 86-87; #7 .

II. PROBLEMS:

L. Vanatta ~ #1 p. 210 ex. 115 (vdd numbered problems), p. 211
ex. b-iG; #2 p, 212 ex, 1-7; #3 p. 213 ex. 1-5; #4 p.
213 ux. =5, p. 214 ex. 1-5; #5 p. 215 ex. 1=5; #6
Pe 216 k. 1B, @7 p. 219 ex. 1.3,

2. Rees - #1 pp. 4l4=-415 ox. 1-10, 13, 15; #2 p. 424 ex. 1-4; #3
pp. 4i6-415 ex. 11-12, 4, 16-28; #4 p. 421 ex, 1-10, 13,
155 #5 p. 524 ex. 3-8; #6 pp. 421-422 ex, 11-12, 14, 16~
24, 25-353 #7 ___,

3. Vance - #1, #3 p, 176 ex. t=16; #2 p, 176 ex. 17-20; #4, #6 P.
309 ex. 1-16, 21-27; 45 ex. 16-18; #7 p. 324 ex. 1=3,

4. Fisher - #1 p. 137 ex. 1; 42 pe 335 ex. 1-2; #3 pp., 327328
C¥. 2-5, 9, Ll H4, #6 p. 331 ex. 1-5; #5 p. 335 ex.
3, 4; 1
3. Dolclani - #£1 p. &2 ex. L, 4=1b, 19-20; #2 p, 82 ex, 2; #3 p. 82
ex. 3, L7-18, 21222, 24-25; #4 p. 86 ex. 1, 3, 5, 7,
13, i9-21, 24, &5 p. 86 ex. 2, 4; #6 pp. 86-87 ex. 6,
8-12, la, 1n, 22-2%3; #7 .
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SELF-EVALUATION 1

Determine the 20th torm in the sequence -5, 3, 11, ..,

Insert five arithumetic means between =2 and 4.

Find the sun of 31 terms of the series =2 4+ 1 4+ 4 + .,

’

Determine the Y91i term of the sequence =2, 4, -8, ..,

Ingert two geometric means between 8 and 64.

1

'9+’2 +|O.

g e

1
_ R
Find the sum of 1l terms ot the series 3

o

Find the compound amount of $1500 {nvested for 2 years at 5%,
interest being compounded quarterly,
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BEST

ADVANCED STHDY

2 + -‘24. wew tg  tour

L. a. Extend the harmonic progression 1 + 7

oh

more terwns.
b. Insert two harnonic means between L and ; .
€. Show that x, y, z is a geometric progression if y - X, 2y, ¥y - 2

is a harmonic Progression

2. Find the compounid amount at the end of tourteen years on an

original priacipal of $l,0u0 coumpounded continuously.

3. Does the series 1o« 1 4+ 1 ] 41 «oo have a sum. If s0, what

is it? Justify vour answer.

4. A series ot squares ig drawn by counecting the widpoints of the
sides of a four-inch Square, then the midpoints of the sides of
the second square, and 5o on. Find the approximate sum of the

areas of the squace.

(W)
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Béhaviorst Obir-:iy

By the conpletion of the prescribed convse of study, you will

be ab le {o:

I.
1.

8. Derive a tormula that will enable you to determine the
sum of an infinite geometric series and work problems relating
to this formula,

9. Determine whether any given geometric series is convergent
ut divergent.

10. Demonstrate your understanding of the comparison test for
convergence of series by using it to determine whether a
giveq serivs is convergent or divergent.

ll. Demonstrate your understanding of the ratio test for conver-
gence of series by using it to determine whether a given

series 1s coavergent or divergent,

RESCURCES
Readings:

Vanatta - #8 pp. 216-217; #9 pp. 219-221; #10 pp. 221-224; #11
p. 225,

Rees -~ #8 pp. 419-421; #9 3 #10 y Gl1 .

Vance = #8 pp, 310-312; #9 _ _; #10 ___; #11 .

-

Fisher - #8 pp. 334-335; #9 ____; #i0 s 1) .

Dolciani - #, #9 pp. L0UL-103; £10 s #11 .
Problems:

Vannatta - #8 p. 21& ex, 1-8; #9 p. 221 ex. 1-5; #10 pp. 224-225
ex. 1-8; #11 p. 226 ex. 1-6.

Rees - #8 p. 421 ex. 21-24; #9 ___ ; #10 3 M .

O ———

Vance - #8 pp. 312-313 ex, 1-13, 17-18; #9 3 #10 s F11

Fisher - #8 p. 335 ex. 6, 8: #9 ___; #15 __ ; #ll __ .,

Dolciani - #8, #9 pp. 104-106 ex. 5-22, 29-30, 37, 39-43; #10 ;
#11
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SELE~EVALUATION 11

A Lelermipe fhe sua of  Liee toliowing serics:

gEST COPY AVAILRBLE 3

1 + 2 . Y 4
- G el R h
3 9 Y]

b. A ball jus dropped from a height of one foot. Ii then hits
the floor and rcbounds to one--half its original height, hits
the floor again aud then rebounds to one-half the height it
had bounced the fivgt time, ete. Negleeoting external forces,
how far will the ball travel while 1t bouncing?

ore the following series convergent or divergeut? Justify your answer:

) 0

: S e e

a. 2 8 b 24 1
.3 9

b, 9% Qg+ gy b - .
L4 e

L‘.. 3 bl 9 :-} - ‘e

Use Lhe coiparisen test co determine whether the following series
are converpent oc divergent,

A '

ao 1 + 2!‘2 " ‘5‘2 + LI Y

Loi, 1,
bo 3 4 4 5 it

3 1
A e -— . .

T A LTS T L

1 1 i

d., 3 37T 0y L.

Use the ratio "t to determine wircthey coch of the following
series are con.evyent oy di‘lerg;ont .

3 3 3
a) 5+ kg by TN TRF T L
é 3 . "i !. ')‘ . f
¢y 22 a0 e dy ks T a5,
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If a» d,, a5 oo le an infinite sequence such that the series

al + a2 +a + ... converges, does the series ia1| + |a2l + Iaal + e
3 .

also cunverge, Justity your answer.

1f bl ’ b2, b is an infinite sequence such that the series
3

lbl' +0b |+ b i+ ... converges, does the series b1 + b2 + b3 + e
& 2

also change? Justily your answer.

If cl » € s €, e s 2 anfinite sequence such that the
2 3

series ¢ o he do 4L cenverges, does the series (-cl) + (-cz) +
< R ‘

(=¢ ) + ... also converge? Justify your answer.

We have studied two tests that will euwable us to determine whether
an infinite serics convedpes., You are to state and prove a theorem
that will give ancther test Lo determine whether an infinite series

converges, and then pive au enanple of this test.




B | SECTION ILI

Behavioral Objectives

By the completion of the prescribed course of study, you will
be able to:

12. Use the binomial formula to write the expansion of any
given binomial aud/or determine any given term of a
binomial in the form (x + y)O .

13. Solve problems relating to factorial notatiom.

14, .Dembnstrate your uuderstanding of the principle of
mathematical induction by proving statements using mathe-
matical induction,

g

S

S :
< 15. Demonstrate your understanding of Pascal's triangle by
[

é? being able to write it for any given value of n and/or
fy
<
Q

using it to write an expansion of any given binomial.

RESOURCES
I. READINGS:

1. Vanatta - #12 pp. 226-228, 229; #13 p. 228; #14 pp., 230-234;
#15 p. 235.

2. Rees - #12, #13 pp. 431-433, 435; #14 pp. 426-429; #15 .
3. Vance - #12 pp. 287-289; #13 p. 232; #14 pp. 295-297; #15 :
4. Fisher - #12 pp. 285-288; #13 pp. 275-276; #14 pp. 320-323; #15 .

5. Dolciani - #12 s #13 p. 89; #ld pp. 69-73; #15 p. 90.

II. PROBLEMS:

l. Vanatta - #12 p. 228 ex. 1-9, p. 229 ex. 1-6; #13 pp. 228-229,
ex. 1-22; #14 p. 233 ex. 1-3, p. 235 ex. 1-2; #15 p. 235 ex, 1-4, <

2, Rees - #12, #13 pp. 435-436 ex. 1-28; #14 pp. 429-430 ex. 1-24; #15 .

3. Vance #12 p, 290 ex. 1-24; #13  ; #14 pp. 297-298 ex., 1-15, 18-20;
#15 .

259 ox. 1-3, 6-7; #13 pp. 276-277 ex. 1-2; #14 pp.
5

4, Fisher - #12 p. 2
)’-)38’~..

323-324 ex. 1

5. Dolciani - #12  ; £i3 pn. 92-93 ex. 1-4, 9-16, 21-26; #14 pp. 73-74
ex. 13-24; £15

Nel



-€PLE-EVALUATION 111

a, Use the binomial furmula to write the expansion of (2x - 3y)7.
b. List the fifth term of (x ~ 4y)5.

a4, Give a numerical value for each of the following:

2! 16!
1) 37 2) 4Y) 3) T15°

b. Simplify eack of the following where a and b are positive
integers, a > b, and a > 1,

: a, (2 - b): (a - 2)!(a + 1)!
1) (@ - 1)! (2) (a =b <+ 1)! (3) (a - 1)! a!

Prove: 1+ 3+ 5+ ,..+ (2u-1) = n

Use Pascal's triangle to write an expansion of (x - 3)7,



ANVANCED STIMY TLI BEST COPY AVAILABLE

l. 1f a, 62, 400 ™7 & is a sequence, determine what is meant
n
by )“' s * Then uge mathematical induction to prove the
ia] 1

following statements.

a) If al, aa, as, —— an and bl, bz, ba, — bn are two

. . n n n
sequences then ; (a;+b;) = E a + E b

i=1 i=1 i=1

b) If al, az, @, 7="» a_is a sequence and k is any fixed
, a :

n 1l
o
number, then Z_' Ka, =k > a
i=1 ¢+ j=1 1

2. Use mathematical induction to prove that

a) n? - 3n + 4 is an even number

b) 203 - 3n2 + 0 is divisible by 6




1.

2,

REFERENCGES

Vanatta, Carnahan, Fawcett - Advanced High

School Mathematics, Expanded Edition (Charles

E. Merrill Publishing Co., 1965).

Rees, Sparks - Algcbra and Trigonometry, 2nd
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RATIONALE

In the theory of probability, in statistics,
industry, and in the sciences, it is frequéntly
necessary to calculate the number of ways that
the elements in a set can be arranged or to deter-
mine the number of ways the elements of a set can
be combined into subsets. For example, a tele-
phone company must provide each subscriber with
a unique number, and a state government has a sim-
iliar problem in assigning license numbers for
vehicles. We shail be concerned with problems of
this nature in this LAP and proceed from them to
some of the very useful concepts of the theory of

probability.



BEHAVIORAL OBJECTIVES

By the completion of the prescribed course of study, you will

be able to:

1.

Solve problems relating to the Fundamental Principle of
Choice.

Determine the numBer of permutations of n elements of a

set taken r at a time where r < n.

Determine the number of distinct permutations of n elements
of a set taken r at a time if two or more of these elements
are alike and r g n.

Determine the number of combinations of n elements of a

set taken r at a time where r g n.

Solve word problems invelving simple event probability in
which the occurrence of any event is equally likely.

Solve word problems involving the probability of mutually
exclusive events.

Solve word problems involving the probability of independent
or dependent events.

Use the Binomial Theorem to determine the probability of

events or to prepare a binomial probability table.



RESOURCES

I. Readings:

1. Vannatta: Advanced High School Mathematics - #1 pp. 238«
239; #2 pp. 240-241; #3 pp. 242-243; #4 pp. 243-245; #5
pp. 246-248; #6, #7 pp. 248-251; #8 pp. 253-257. .

2. Rees: A%ngra and Trigonometry - #1 pp. 455-456; #2, #3
pp. 457-459; #4 pp. 461-462; #5 pp. 464-465; #6 pp. 469~
470; #7 pp. 470-472; #8 .

3. Vance: Modern Algebra and Trigonometry - #1 pp. 278-279;
#2, #3 pp. 280-282; #4 pp. 284-2B5; #5-#8 .

4. Fisher: Integrated Algebra and Trigonometry - #1 pp. 273-
276; #2, #3 pp. 277-281; #4 pp. 282-284; #5 pp. 294-297;
#6, #7 pp. 298-302; #8 pp. 304-308.

5. Dolciani: Modern Introductory Analysis - #1 ; #2, #3

pp. 610-612; #% pp. 613-615; #5 pp. 599-601; #6 pp. 602-
605; #7 pp. 607-608; #8 pp. 621-623.

II. Problems:

1. Vannatta: Advanced High School Mathematics - #1 p. 239
ex. 1-5; #2 pp. 241-242 ex. 1-20; #3 p. 243 ex. 1-5; #4
pp. 245-246 ex. 1-20; #5 p. 248 ex. 1-5; #6, #7 pp. 251~
253 ex. 1-12; #8 pp. 257-258 ex. 1-10.

2. Rees: Algebra and Trigonometry - #1 ; #2, #3 pp. 459-
460 ex. 1-28 (even numbered exercises); #4 pp. 462-463 ex.
1-28 (odd numbered exercises); #5 ex. 1-20; #6, #7 pp.
473-475 ex. 1-32 (even numbered exercises); #8 ___ .

3. Vance: Modern Algebra and Trigonometry - #1 pp. 279-
280 ex. 1-12; #2, #3 p. 283 ex. 1-20; #4 pp. 285-286 ex.
1-19; #5-#8 __ .

4. Fisher: Integrated Algebra and Trigonometry - #1 pp.
276-277 ex. 1-10; #2, #3 pp. 281-282 ex. 1, 3-10; #4 pp.
. 284-285 ex. 1-12; #5 pp. 297-298 ex. 1-14; #6, #7 pp.
303-394 ex. 1-12, 14; #8 pp. 308-309 ex. 1-10.

5. Dolciani: Modern Introductory Analysis - #1 __ ; #2, #3
pp. 612-513 ex. 1-16; #4 pp. 616-617 ex. 1-18; #5 pp. 601~
., - 602 ex. 1-12; #6 pp. 605-606 ex. 1-16; #7 pp. 608-609 ex.
1-12; #8 pp. 623-624 ex. 1-8.
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10.

SELF~EVALUATION

a; If the first digit cannot be equal to zero, how many five
digit numbers can be formed?

b. A penny, nickel, éime, and quarter are flipped simultaneously.
How many different ways can the coins land?

If a coach has fifteen football players, how many different
lineups can he make (one lineup is different from another if
one player is at a different position in one than he is in
another{?

Show that r!e P(n,n-r) = P(n,n).

How many distinct permutations can be made from the letters of
the word COMBINATION?

If a convex polygon has 10 vertices, how many diagonals can be
drawn?

How many different committees of 6 Americans, 5 Chinese, and 7
Negroes can be selected from a group of 17 Americans, 10 Chinese,
and 12 Negroes?

How many football games are played in the Big Eight if each
team plays all the other teams once?

If 11 coins are tossed at the same time, what is the probability
that 5 of them will come up tails?

In a drawer a man has 7 plue socks and 9 green socks. What is
the probability he will get a pair that matches if he selects
3 socks from the drawer at random?

It has been determine experimentally that the success of an
event is .75. What is the probability of 3 successful events
in 4 trials?



ADVANCED STUDY

1. A diagonal of a polygon is a line that joins 2 non-adjacent
vertices. How many diagonals does an n-sided polygon have?

2. a. Prove the relation C(n,r+l) = 2§§-C(n.r) 0Osre<n.

b. Prove C(n,r) + C(n,r-1) = C(n+1,r).

3. A baby has 11 letter blocks that consist of four 5's, four I's,
two P's, and one M. The baby places the blocks all in a row
and alt right side up. What is the probability he will spell
the word MISSISSIPPI. If he selects 3 blocks and places them
right side up in a row, what is the probability that he will
spell the word IMP?

4. Three boxes each contain 5 white, 3 red, and 2 blue poker chips.
One chip is selacted at random from the first box and placed
in the second. Two chips are then selected at random from the
second box and placed in the third box. Finally 3 chips are
selected at random from the third box. What is the probability
that all three chips will be of a different color?

5. If you glance at your watch, what is the probability the second
hand will be exactly at the 30 second mark? What is the proba-
bility 1t will be between the 29 second and 31 second mark?
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RATIONALE

It has often been said that one cannot

be an intelligent member of society today

. without some understanding of statistics. In
the ever-increasing complexity of modern so-
ciety, we have a penchant for taking data,
organizing it, and drawing whatever conclu-
sions we may from it. When a student takes
the Scholastic Aptitude Test his performance
is ranked by the use of statistics. Statis-
tics can cell us what the probability of our
Tiving another ten years is. Pollsters use
statistics to tell us what we do and do not
like. Statistics determines the success or
failure of any television program. Some
presidents have even watched polls based on
random sampling to help them decide on a
popular course of action to follow.

In this LAP we will be concerned with
the tools of statistics. We will then use
these to see how Mr. Gallup can predict that

. ) 55% of the people will vote for a certain

candidate.
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BEHAVIORAL OBJECTIVES
By the completion of the‘prescptbed.course'of study, you will

be able to:

1. Compute the arithmetic mean, mode, and median of any given
set of data as indicated.

2. Compute the geometric, harmonic, or quadratic mean of any
given set of data as indicated.

3. Compute the mean deviation and/or the semi-interquartile
range for a given set of data.

4. Compute the standard deviation for a given set of data.

5. Construct a frequency distribution for a given set of |
data and from this frequency distribution,

a. Sketch a histogram and/or frequency polygon.
b. Compute the arithmetic mean, median, and standard
deviation,

6. Demonstrate your understanding of normal distribution by
sketching a graph of a normal curve using formulas or
binomial expansion coefficients and/or solve problems
relating to normal distribution.

7. Demonstrate your ability to interpret normally distributed
data using standard deviations by being able to determine
the percent of the data that falls in a certain range or
the probability that a datum will fall within a certain
range.

8. Compute for any random sample of data the standard error
of the mcan and establish a level of confidence about the

sample mean.



I1.
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RESOURCES

Readings:

1. Vannatta: Advanced High School Mathematics - #1 pp. 260~
264; #2 pp. 264-265; #3 Pp. 266-267; #4 pp. 267-278; #5
PP. 269-276; #6 pp. 276-280; #7 pp. 280-282; #8 pp. 283-
285, | |

2. White: Advanced Algebra - #1 pp. 302-305; #2 —3 13 ___
#4 pp. 313-314; #5 pp. 305-312; #6, #7 pp. 315-319; #8 Pp.
319-322.

Problems:

1. Vannatta: Advanced High School Mathematics - #1 p. 262 ex.
1-5, p. 263 ex. 1-5, p. 264 ex. 1-3; #2 p. 265 ex. 1-5; #3
P. 267 ex. 1-3; #4 p. 268 ex. 1-3; #5 p. 271 ex. 1-2, p.
272 ex. 1-4, p. 276 ex. 1; #6 p. 2i8 ex. 1-2, p. 280 ex. 1l-
2; #7 pp. 282-283 ex. 1-4; #8 pp.L285-286 ex. 1-4.

2. White: Advanced Algebra - #1, #5 pp. 308-308 ex. 1-5, pp.
312-313 ex. 1-3; #2 3 #3 ___; #4 ; #8 pp. 322-323 ex.
1-5,
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SELF-EVALUATION

1. The grades scored on a test by a twelfth grade class are as
follows: 85, 89, 93, 89, 95, 74, 79, 93, 89, 100, 81, 94, 76,

" 89, 93, 79, 81, 87.

a) Compute the mean grade.
b) Compute the median grade.

c) Determine the modal grade.

2. Cogp?te the quadratic mean of 7.5, 8.9, 4.5, 3.7, 8. 3. 5.4, 6.2,
an 1

3. Compute the mean deviation and semi-interquartile range of the
;o11g;ing numbers: 32, 88, 67, 72, 85, 56, 93, 81, 48, 57, 63,
9, 9 39- )

4. Compute the standard deviation of the numbers in Ex. 3. Which
measure of variability is greater?

5. Make a frequency distribution of the following weights in grams
of selected materials: 3.2, 5.7, 4.3, 6.8, 2.1, 2.7, 3.5, 3.9,
2.6, 4.7, 4.1, 6.3, 5.9, 2.4, 4.9, 6.5, 4.2, 3.1, 2.9, 4.3, and
6.7. From this frequency distribution,

a) Construct a frequency polygon.
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7.

SELF-EVALUATION (cont') L

b) Compute the mean, media, and standard deviation,

~hx2
For the function y = ke hx » let h = g'. k = 11, and construct
the graph,

The mean of a set of normally distributed numbers is 82 and the
standard deviation is 6.

a) What percent of the numbers fall in the range from 73 to 917

b) What percent fall in the range from 80 to 847

c) What is tho rrabahility that a p-4t 2= gnlented at random from
the data vitl iz a- a0 wigy o

d) What is the pechability that a number selected at randem from
the data will Le Tess than 64?7

A random samnla ~t 1.7 gludents from cuzr High School shaws a
mean heght ¥ bu inches and a s¢an:dard daviation of 1.6 inches.

@) Find the standerd error of the mear.

b) Khat is the range about tie mean ¥ %2 sample that will give
a 90% level of confiduusy that % .ri2 mean will fall within 1t?

(& ]



ADVANCED STUDY

1. Determine the scores made on the Scholastic Aptitude Test by the
graduating class of 1973 at Ninety Six High School. Then

a.
b.

C.

Compute the mean score
Compute the median score.
Compute the modal score.

Which one of the averages seems to give a better representation
of the data? Why?

Make a frequency distribution for this data.

From this frequence distribution, construct a frequency
polygon. :

Are the scores normally distributed? If they are not, give
possible reasons why not.

Compute the standard deviation for the scores.

What is the probability that a score picked at a random will
be less than 8207

Find a range about the mean which will include 90% of the
scores.

Determine the heights of 50 randomly selected individuals at
Ninety Six High Schooi.

a.
b.

c.

Compute the mean height.

Compute the standard deviation.

Compute the standard error of the mean.

What is a range of heights about the sample mean of the
data that will give a .95 probability that the true mean
will fall within it?

Select 20 moreindividuals at random and determine whether
their heights fall within the range.

Based or: part (e) what conclusions can you draw about the
sample mean of your data?
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RATIONALE

In a previous LAP you learned that the set of real
numbers is a proper subset of the set of complex numbers
and that any complex nuinber can hLe expressed in the form
a + bi where a is the real part and bi is the .imaginary
part, This form is referred to as the rectangular form
of a complex number and 1s sometimes expressed as-(a. b).
There are many applications of caplex numbers that are
associated with the amplitude of the complex number,

One section of this LAP will be devoted to developing a
form to express complex numbars using trigonomeiric
functions,

In a LAP on trigonometric functions, you learnad
how to determine the function of an angle, but you did
not learn how all these values were arvived, You will
study serics in this LAP that will enable you to compute

any of the six functions to a desirec¢ degree of accuracy.
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SECTION I

BEHAVIORAL OBJECTIVES ’

By the completion of tiie prescribed course of study, you will be
able to: ‘

1. Take & given complex number and:

a) plot it on a rectangular coordinate system :
b) compute its modulus and/cr draw a l1ine on a coordinate system

to represent its modulus
c) determine its amplitude correct to the nearest 10 minutes by

use of trigonometric tables

2, Express @ complex number given in rectanguiar form in trigonometric
form and vice-versa.

3. Compute the product and quotient of any two complex numbers expressed
in trigonometric form.

4. State and prove DeMoivre's Theorem and apply tne statement of this
theorem to dstermine the value of a complex number raised to the

pth power,

5, Apply the statement of DeMoivre's Theorem to determine the pth

voot of any given complex number,

©
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SECTION I

RESOURCES

I. Readings:

1. Vanatta: #1 pp. 25-28, pp. 183-184; #2 pp. 289-291; #3 pp. 291-
293; #4 pp. 294-295; #5 pp. 295-297.

2. Rees: #1-#2 pp, 320-321; #3 pp. 321-322; #4 p. 324; #5 pp. 324-
326. .

3. White: #1-#2 pp. 83-84, pp. 88-90; #3 pp.91-92; #4-¢5 pp. 93-96,
4. Vance: #1-#3 pp. 166, 353-358; #4-#5 pp. 361-363.

5. Fisher: #1-#3 pp. 186-189; #4-#5 pp. 190-194,

6. Dolciani: #1-#3 pp. 258, 493-496; #4-#5 pp. 498-501.

I1. Problems:

l. Vannatta: #1 p. 38 ex, 1-2, p, 184 ex. 3, 7, 8; #2 p. 291 ex. 1-
. 14; #3 p. 293 ex. 1-11; #4 p. 295 ex. 1-8; #5 p. 297 ex. 1-8.

2. Rees: #1-#3 pp. 323-324 ex. 1-48 (every third exercise); #4-#5
pp. 330-331 ex. 1-8, 17-36 (odd numbered exercises).

3. White: #1-#2 p, 84 ex, 1, 3, 5, 7, pp. 90-91 ex. 1-20 (even nume-
bered exercises); #3 pp. 92-93 ex. 1-8; #4-#5 p. 96' ex. 1-18 (even).

4. Vance: #1-#3 p. 359 ex. 17-21, 23; #4-#5 pp. 363-364 ex., 1-19
(odd numbered exercises).

5. Fisher: #1-#3 pp. 189-190 ex. 2, 8-9; #4-#5 p. 194 ex. 1, 3.

6. Dolciani: #1-#3 p. 497 ex. 1-24 (even numberad exercises);
#4-#5 p. 502 ex. 1-6, 11-18,
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SELF-EVALUATION I

1. For the given complex numbers:
a) plot them on the graph

b) compute their modulus and draw a line on the graph to represent
their modulus

c) determine their amplitude.

(1) 3-4i (2)6i -5 (3) -5  (4) 8i
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¢. Express the complex numbers given in problem 1 in trigonometric form.

3. Express the following complex numbers in rectangular form:

a) 3(cos §§-+ i sin é%) (b) 2(cos 0 + i sin 0)

¢) 3/F (cos Z%-+ i sin Im)




A © SELF-EVALUATION I (cent')

.....

4. Simplify the following and express your answer in th_e form a + bi,

(a) 2/F (cos g¢ 1 sing) ¢ v27 (cos 13+ 1 sin 3)

{b) 6/Z (cos -’2'-4- i sin ;-) * 5 (cos -3-}';+ i sin '31";')

7(cos w + i sin %) . 9/2 (cos -E% + i sin %—)

5. State and prove DeMoivre's Theorem.

6. Simplify the following and express your answer in rectangular form:

(a) (4 + 51)" (b) [7 (cos LA Iz Je
| 2 sin ‘zﬁ

7. Determine one root in each of the following:

(a) (1 - 1) ‘} (b) (-6)1‘ (c) [3(cos m + 1 sin n)] *

IF YOU HAVE MASTERED ALL THE OBJECTIVES, TAKE YOUR PROGRESS TEST,

©
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1.

2.

5.

ADVANCED STUDY 1
a) Prove: The reciprocal of r{cos @ + i sin e) is %’(cos e ~1isinwg)

b) State the conditions under which the conjugate and reciprocal of
a complex number are equal,

6
Suppose Z is a complex number such that Z = 1, '
IfR=2%+72%+72%5+22+ 72+ 1, show that RZ = R. What can you con-

clude aboyt R?

Let U and V denote the points representing u = r (cos e + 1 sin @) and
v=s (cos x+isinx)where e and x are acute angles. Let O denote
the origin, A the point (1,0) and P the point that represents the
product uv, Show that triangle OVP is similar to triangle CAV,

Appﬁy the binomial theorem and DeMoivre's Theorem to (cos e + 1 sin )3
to prove that cos 38 = 4 cos%s - 3 cos e and sin 3 e = 3 sine ~ 4 sinde,

Let xt and x2 be real numbers. Prove: .

ix 1x i(x, +x,) e - 1 2)
(a) e Pae e ! 2 (b) ix2 ©




SECTION IT : : | s

Behavioral Q;jec»ives

b1 tBy the completion of the prescribed course of study, you will be
able to:

6.

10.

Evaluate 11213 for any quotient involving a, sin ke, c0s ka,
and tan ko,

Determine a value for sin x and cos x to a specified number of
decimal places by using the trigonometric series. .

Use the exponential series to compute e* correct to a specified
number of decimal places.

Derive a formula to determine the amount of money A you have {f
you invest a principal P for k aumber of years when the interest
rate is r and the interest is compounded continuously and where
rk =1, 2, 3, 4, 5 and solve problems relating to this formula.
Derive Euler's Formulas and solve problems relating to these

formulas.

Resources.

I. Reading:

1. Vannatta: #6 pp. 297-299; #7 pp. 299-301; #8 pp. 301-302, #9
pp. 303-304; #10 pp. 304- 30e.
I1. Problems: ;
1. Vannatta: #6 p. 299 ex, 1-14; #7 p. 301 ex, 1-6; #8 p. 302 .
ex. 1-23 #9 p. 304 ex. 1-3; #10 p. 306 ex. 1-il. -
/
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SELF-EVALUATION 11

Evaluate &lﬂ — .

Compute the following correct to three decimal places using the
trigonometric series:

s

: (b) cos

(a) sin

s

Compute e3 correct to.three decimal places.

If $600 is invested at 8% compounded continuously for 12 years,
what amount of many do you have at the end of this time?

\ B ~ia

Derive the formula cos o= &

~l+
®

a) Use Euler's Formulas to show that cos 2x = 2 cos3x - 1,

b) Express the following in exponential form:

3 (cos §-+ i sin %)

c) 109e(-2) = 7

YOU HAVE MASTERED THE OBJECTIVES, TAKE YOUR LAP TEST,



ADVANCE STUDY 11

1. a) Compute sec T% correct to four decimal places.
b) Compute csc g-correct to four decimal places.
4
c) Compute e correct to three decimal places.
d) Compute tan §§-correct to four decimal places.
7

e) Compute cot -%- correct to four decimal places.

2. Evaluate the followiny:

a) 1im sin 2o

—— — ¢ —

a>Q 20
9 2
b) 1im Sin‘m * 2a cos a
a+0 a
c) lim l

a0 4 Vootie + 1

2
d) lim tana
a+0 o2

l -cos @

a+0 a

. 1
f) 1im
a*0 o Ycscla - ]

, i
ola _ o-i
. ia -ia
ie + ja

3. a) Prove: tan a=




ADVANCED STUDY II (cont')

b) Use Euler's Formulas to prove sin(x + y) = sin x cos$ 'y + cos X sin y,

c) Use Euler's Formulas to prove sin x + sin y = 2 sin &-5-1cos 5—'2'-4'- ]

d) Use Euler's Formulas to prove cos (x - y) = cos-x cos y + sin x sin y.

ERIC 10
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RATICNALE

You have solved systems of linear equations
using various methods in your previous algehra
courses. In this LAP, we will represent systems
of linear equations as rectangular arrays of
numbers., We shall study some properties of
these rectangular arrays and will use these pro-
perties to solve our systems.

Also, we will study one row matrices called
vectors., We will study some of their properties
and see how vectors are applied to solve problems

in physics.



SECTION I

Behavioral Objectives

By the completion of the prescribed course of study, you will be

able to:

1. Write the dimensions of a given matrix, write the position
of a given element of a matrix, and write the transpose of a
given matrix.

2. Solve problems relating to addition of matrices of the appro-
priate order.

3. Solve problems relating to the product of a scalar and a
matrix and/or of matrices of the same order.

4. Determine the additive and multiplicative inverses of a
natrix whenever thay exist and solve probliems relating to
these inverses,

5. Solve systems of linear equations using matrices with rov

transformations,

%



RESOURCES I
1. Readings:

1. Vannatta: #1 pp, 388-390; #2 pl 390; #3 pp. 391-392; #4 pp.
393'396; #5 pp. 397.400.

2, Regs: 5#1 p. 281; #2 pp. 281-282; #3 pp. 282-283; #4 pp. 284-
287 § .

3. Vance - #1 pp. 214, 217; #2 pp. 218-215; #3 pp. 215, 217-219;
ﬁa pp. 215’ 222-224; #5 .

4. Berman: #1 pp. 543-544; #2 pp. 545-546; #3 pp. 546, 548-551;
#4% pp. 554-556, 558-559; #5 .

S. Sharron: #1-#2 pp. 633-637, 655; #3 pp. 639-641, 642-644, 646-
643; #4 pp. 654-656; #5 .

6. Fisher: #1-£4 + #5 pp. 246-250,
I1. Problems:

1. Vannatta: #1-42 pp, 390-391 ex. 1-8; #3 pp. 392-393 ex. 1-8;
#4 pp. 396-397 ex. 1-10; #5 p. 400 ex, 1-6.

2. Rees: #1 p. 287 ex. 1-4; #2 pp. 287-288 ex. 5-8; #3 p. 288
ex. 13-20; #4 p, 289 ex. 21-32; #5 .

3. Vance: #1 p, 216 ex, 1-4; #2-#3 pp. 216-217 ex. 5-30, pp.
219-221 ex. 1-14, 18-29; 44 pp. 224-226 ex, 1-9, 11-13, 15-18;

#5 .
———

. 4. Berman: #1 p, 544 ex, 1-22, p. 545 ex, 1-8; #2-#3 pp. 546-
548 ex, 1-30, pp. 551552 ex. 1-14; #4 pp. 556557 ex., 1-19,
p. 559 ex. 1-10; 45 .

5. Sharron: #1-#2 p, 638 ex. 1-27; #3 p. 641 ex, 1-24, p. 645
ex. 1-23, p. 648 ex., 1-28; #4 pp. 656-657 ex, 1-23; #5 .

4 6. Fisher: #1-#4 3 #5 p. 250 ex., 1-5,
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SELF-EVALUATION 1

a) If you multiply a 3 x 5 matrix times a 5 x 2 matrix, what are
the dimensions of tha resultant matrix?

b) The element a53 is an elemen: of some m x n matrix wherem > §

and n > 3. What is the position of this element in this matrin?
a b
c) If A= [c d]. then A = 7
"3 5 '2 t f
d) IfA=16 -4 3|, show that (-A) = - {A").
7 6 -4
Determine a singie matrix equal to each of the following: L
2 4 - « 14 -8 3
3) [:3 5 é] 3 6 7
8 -5 1

[5 -4-' [a -J
b) 3|-2 ?J +5 -3 -
3 7 cC =

If A= [2 g] » and B = [g g] , does A + B = B + A? Justify your answer,

[}g -i] s then (At)2= ?

a) If A=
(6 -3 5 >
b) If A= 5 9] and B = -g g , then AB = ?

kS
¢) 1f A=} 7Jande=[g



SELF-EVALUATION T (cont')

5, If X is a 2 x 3 matrix, solve for X in the following:
56 -3 _ |1 00
X+ [ 2 0 1J [; -3 é]

6. Determine the inverse of the following matrices whenever possible.
If it doesn't exist, tell why.

Y

3 s‘l "3 <7 5]
a)l.2 7 )l6 40
- J ...9 2 L
) ) )

b) L; 10] 4 6 -1

-

-l -1
7. IfA-= [2 EJ and ad - bc # 0, show (At) = (A )t.

8, If X is a 2 x | matrix, solve the following equation:

9. A man had nickels, dimes, quarters, and half dollars worth $5.10.
The nickels and dimes were worth $1.10 and the qguarters and half
dollars were worth $4.00. He had total nf 32 coins. Hrite equations
for the above informations {you should have four equations), and
find the common solution of these equations using matrices. Solve
the matrices using row transformations.

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS
TEST,

©
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- ADVANCED STUDY I

1. An abelian group consists of the following:
a) AsetG
. b) An onerqtion * which associates with each pair of elements x,
y in G an element x * y in G such that
1) x*y=y*x
2) x*(y*z)=(x*y)*z
3) there is an element e in G such that e * x = x * ¢ = x
for every x in G.

-1
4) to each eclement x in G there corresponds an element x

in G such that x * x™ = &~ *x = 3
Prove that the set of 2 x 2 matrices forms an abelian group if the
operation * is addition.
Prove that this set does not form a group if the operation * is
multiplication,

2. Suppose A is a 2 x 1 matrix and B is a 1 x 2 matrix. Prove that
C = AB is not invertible,

3. Let A be an n x n matrix, Prove that if A is invertible and AB = 0
for some n x n matrix B, then B = 0.

4. A man has nickels, dimes, quarters, half dollars, dollars, and five
dollar bills worth $24.65. Twice the value of his dollars decreased
by 5 times the value of his quarters is $1.75. The value of his
dollars and five dollars is $19.00. Twice the value of his half
dollars plus three times the value of his nickels decreased by six
times the value of his dimes is $1.20. He has a total of 36 pieces

of money. Write equations for the above information, express the

equations in matrix form and solve the matrix using row transformations.

ERIC
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SECTION 11

Behavioral Objectives

: By the completion of the prescribed course of study, you will be
able to:

6. Expand the determinant of any given square matrix up to order
four and/or solve problems relating to determinants.

7. Solve problems and/or answer questions relating to the following
properties of determinants:

a) If the rows of a given determinant appear as columns of a
second, then the two determinants are equal.

b) If two rows or two columns of a determinant are identical,
the determinant is equal to zero.

c) If the elements of any row or column of a determinant are
all zero, the value of the determinant is zero.

d) 1f each element of 2 row (or column) is multinlied by the
cofactor of the corresponding element of another row (or
column) and the products are added, the sum is zero.

e) If each element of a row or a column of a determinant is
multiplied by the same constant k, the determinant is
multiplied by k.

f) If k times each element of any row or column of the deter-
minant D is added to the corresponding element of another
row or column of D, the determinant obtained is eaual to D,

g) If two adjacent rows or columns of a determinant are inter-
changed, the value of the determinant thus obtained is the
negative of the value of the original determinant.

8. Determine the simultaneous solution of a system of linear
equations by use of Cramer's rule.

RESOURCES 11
I. Reading: '

Rees: #6 pp. 263-267; #7 pp. 268-273; #8 pp. 275-279.
Vance: #6 pp. 226-228; #7 pp. 231-234; #8 pp. 240-242,
Fisher: #6 pp. 258-259; #7 pp. 261= 263 48

Berman: #6 pp. 552-553, 559-562; 47 pp. 563- 565, #8 pp. 566-568.
Sharron: #6 pp. 649- 652 #7 pp. 664-665; #8 pp. 657-661.

NN —
e ® o o o

II. Problems:

Rees: #6 pp. 267-278 ex. 1-32; #7 pp. 274-275 ex. 1-32; #8

pp. 279-280 ex. 1-32.

Vance: #6 pp. 227-228 ex. 1-6, 10-15, pp. 229-231 ex. 1-4, 20;
£7 pp. 234-236 ex. 1-12; #8 p. 242 ex. 1-4,

Fisher: #6 pp. 263-264 ex. 1, 10, 12, pp. 267-278 ex. 1-4; #7
pp. 263-264 ex., 2-3, p. 268 ex. 6-7; #8

Berman: #6 p. 554 ex. 1-16, p. 562 ex. 1-10; #7 pp. 565-566
ex. 1-12; #8 p. 568 ex. 1-10.

Sharron: #6 pp. 652-653 ex. 1-20; #7 p. 666 ex, 1-6; #8 p. 661
ex, 1-22.

(S =3 (9% N -
. . . . .




- SELF-EVALUATION II

1. Expand the following determinants:

a) | 1 -7 b) |-4 5 c) |-7 5 -3
10 -2 6 - 6 -2 -9
‘ 4 3 1
. a b t
2. If A= |2 gl . show that det (A%) = et A.
3. Tell why each of the following are equal:
6 7 9 6 7 9
a) [-4 -9 -5 = -4 9 5
3 6 4 3 6 4
b) |1 3 5 1 3 5
7 =5 =10{= |9 1 O
0 1 3 0 1 3
1 =10 3 6
)10 o0 o0 o] 0
-4 5 -11 3
7 0 4 0
1 2 9 1 3 6
d) |3 -7 1] =12 =7 =5
6 =5 0 0 1 o0
4. Expand the following:
10 =30 50 11 <5 11 0O
a) |=156 35 40 b)| -6 2 -6 19
16 -32 64 0 18 0 4
’ -12 8 -12 16

5. Determine the solution set of the following using Cramer's Rule;

a) x+y-2zs3 b) 4x -y + 2z =75
2x + 3y + 2z = 10 2x +y -3z=17
X =y=-72=1 10x -y + 2 = =2

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS
o TEST.
ERIC 8
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ADVANCED STUDY II

1. Expand the following determinant:

. 3 -1 5 8 3 =5 0
4 0 6 -4 2 6 =3
5 «9 3 7 1 4 7
0 8 8 6 0 7 2
1 6 2 =3 1 5 =5
4
5

2. If the points (3, 5), (4, -3), and (-2, 3) are the three vertices

of a triangle, determine the area of this triangle using determinants.

ERIC
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SECTION III

Behavioral Objectives
By the completion of the prescribed course of study, you will be

able to:

9. Represent a vector in standard position by means of a vector
dfagram when given its magnitude and direction or its coordinates.

10. Determine the algebraic and/or graphical sum of two vectors,
and/or solve word problems relating to the sum of two vectors.

11. Determine perpendicular components of any given vector and ;o]ve
problems relating to these components.

12. Solve word problems involving addition of vectors by using the
Law of Cosines.

13. Compute the magnitude (norm) of any given vector.

14, Multiply a scalar times a vector and give the resultant vector.

15. Express a vector as an ordered pair when given its initial

| and terminal points.

16. Compute the inner (dot) product of any two given vectors,

17. Determine whether two given vectors are perpendicular or parallel
and if they are parallel, whether they run in the same or
opposite directions.

18. Express any given vector as the sum of the products of a scalar
and a basic (unit) vector.

19, Determine the distance between two points in 3 - d space.

20. Determine the cross product of two vectors.

10




RESOURCES I1I
I. Readings:

1. Vannatta: #9 pp. 405-407; #10 pp. 29-30, 401-402, 407; #11
pp. 30, 401, 409; #12 3 #13 pp. 403, 408; #14 pp. 403,
408; #15 pp. 402-403, 407; #16 pp. 404, 408; #17 ; #18
pp. 404, 409; #19 p. 408; #20 pp. 409-410.

2. Vannatta (Book Two): #9 pp. 370-372; #10 pp. 372-373; #11
pp. 373-375; #12 pp. 380-382; #13 - #20 .

3. Berman: #9 s #10 pp. 390-392; #11 pp. 394-396; #12 - #20

4. Sharron: #9 = #20 .
5. Vance: #9 - #11, #13 - #14 pp. 158-161; #12 s #15-#20 .

6. Dolciani: #9 ; #10 pp. 129-135, 566; #11 pp. 157-160; #12
s #13 pp. 137-140,.566; #14 pp. 142-144, 566; #15 pp. 125-
1287 #16 pp. 148-152, 566; #17 pp. 145-146, 149-150, 154-155,
566; #18 ; #19 pp. 569-£/0; #20 pp. 571-575,

II. Problems:

1. Vanatta: #9 3 #10 p. 30 ex. 4-13, pp. 404-405 ex., 1-6; #11
pp. 30, 31 ex, 16, 18; #12 3 #13 p. 30 ex. 1-3, p. 405 ex.
li, p. 410 ex, 1-4, 15-16; #1Z pp. 30-31 ex. 14-15, 17, 19; #15
po 405 eX. 7-10; #16 po 405 ex. 12'14’ p. 410 ex. 9-13’ 17; #17
; #18 3 #19 p. 410 ex. 5-8; #20 ex. 14, 18.

2. Vannatta (Book Two): #9 p. 372 ex. 1-11; #10 p. 376 ex. 1-12;
#11 p. 376 ex., 13~19; #12 pp. 382-383 ex. 1-6; #13-#20 .

3. Berman: #9 3 #10 pp. 393-394 ex. 1-12, 1-8; #11 pp. 396~
397 ex. 1-20, ex. 1-9; #12 - #20 .

4, Sharron: #9 3 #10 p. 595 ex. 9-16; #11 p, 595 ex. 1-8; #12-
#20 .

* 5. Vance: #9 - #11, #13 - #14 pp. 161-162 ex. 1-20; #12 ; #15-
#16 3 #17 p. 162 ex. 26-:29; #18 p. 162 ex, 23-25; #19-#£20 .

6. Dolciani: #9 p, 570 ex. 1-8; #10 pp, 135-137 ex. 1-22, 29-34,
43-46, p. 567 ex. 1-4, 7-18; #11 pp. 160-161 ex. 13-22, 41-42,
pp. 141-142 ex. 33-3€; #12 3 #13 p. 141 ex. 9-24; #14 pp.
. 146-147 ex., 1-12, 35-46; #15 pp. 128-129 ex. 3-32, p. 136 ex.
35, 41-42; #16 pp. 152-153 ex. 1-18, 33-45; #17 p. 147 ex. 15-
20, 23-26, pp. 152-153 ex. 19-30, p. 156 ex. 1-20, p. 575 ex.
1-8; #18 p. 136 ex. 35, p. 147 ex. 27-30, p. 160-161 ex. 1-12,
29-32, 39-40; #19 pp. 570-571 ex. 9-14; #20 pp. 575-576 ex. 9=
18, 23-30.

11
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- SELF-EVALUATION 111

1. a) Represent the following vectors in standard position on the
included diagram.

1) |V| =5, 0:30° 2) [V]-=3, 018" 3) V= (-6,3)

T T L

LR HE

L LT 1; ;;.fg
mnpRg LR ind BRI Sy
T
BRI i S S

I S X B 0 0 I S B N I
A St A st SR Tl B
U U e et W S B
;..:..;..-.}..-=..{-.:_;.n.f.'.“.'.. e ]
“;i:ﬁz.:tht}LL PRI
ot
{ERRABSREA SR R ann
i i ; .....'..; e ;...u ......5...
B AR M R R
! ,-._:; i-‘._:ﬁ:.'. RN AR
S e A R B I o
Crertl

b) Draw a three dimensional diagram and sketch a graph of the given
points using Yine segments to 11lustrate coordinates:
1) (3'2|‘1) 2) (“30402)

2, a) 1If IVgl = 3,8, 3 30° and IV, = 2,0 = 150°, determine V, + V,

graphically.
& -~ -~ -~
b) If V1 & (‘3.4) and Vz = ('6.'5). then Vx - V2 = 7

c) A plane is flying north with a speed of 500 mph, It is flying
through a crosswind blowing east that has a speed of 100 mph.
What is the magnitude of the plane's raesultant velocity?

I:R\(: 12
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SELF-EVALUATION III (cont')
a) What are the x and y comnonents of v if Vi =7 and = 55%2

b) If you are pulling on an object at an angle of 30° with the hori-
zontal, what force would you have to exert to equal a force of
30 pounds directed along the horizaontal?

Two forces of 30 and 40 pounds act on an object. If the angle between
the two forces is 75°, what is the magnitude of the resultant force?
Do not use the graphical method to determine the answer.

1f V is given by the following coordinates, determine |;|.
(a) (53'5) (b) ('30005) (C) ('39'2) (d) (=1,-3,-2)

If V= (-3,4) determine the following:

a) W (b) -2v (c)%i?

Determing 5:32 for the following values of P, and P,,
(a) Pl('304)0 P2(40'3) (b) P1(50‘602)0 P2('157o'4)

Determine the following innar products:

he

(@) T o3k (b) (3,-5) + (6,2)  (c) (<3,6,-1) » (2,-5,8)

Determine wheti:er the following vectors are parallel or perpendicular
or neither, If they are parallel, tel: whether their direction is
the same or opposite.

(a) (30'9)0 ('103) (b) (60'3)0 (40‘2) (C) (20300)0 (00005)
(d) ('1:3)0 ('Zo'G) (E) (305)0 ('804) (d) (30'406)0 (7o50%)
Write the following vectors as the sum of the products of a scalar

and a basic vector,

(a) (-5,6) (b) (3,-2,5)
13



11.

12,

SELF-EVALUATION III (cont')

Determine the distance between the given points:
(a) (30'4:6): (“7"2'0) (b) ('5:4:3): (6:'20'5)

Determine the folloiwng cross products:
(a) (3:6) X ('5:4) (b) ('3:'5) X (1:'2) (C) ('5:6’3) X (7,'291)

IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YQUR LAP TEST.

14



ADVANCED STUDY IlI

1. a) Three men are using ropes to pull a log. The forces exerted by
the men are 50, 60, and 90 pounds. If the angle between the 60
pound force and the other two is 159, determine the magnitude
of a single force that could replace them.

’ b) When an object slides at a constant speed down a ramp, the force
of friction opposes and is exactly equal to the component of the
weight of the object parallel to the plane. If the force of

¢ friction is 68 pounds for an object with a weight of 350 pounds,
what angle does the plane make with level ground?

¢) Two forces act on an object such that the angle between them

is 129935', If the magnitudes of the forces are 155 and 219
pounds, what is the magnitude of the resultant force?

2. A vector space consists of the following:

(a% a field F of scalars

(b) a set V of objects called vectors

(c) an operation, called vector addition, which associates with each
pair_of vectors v, u in V a vector v + u, called the sum of v
and U in such a way that

1) addition is commutative, U+ V=Vv+u _ . .
2) addition is associative, (U+V) +Ww=u+ (V+W
3) there is a un1que vector o in V, called the zero vector, such

that V+o0 =V for all Vin V.
4) for each vegtor V in V, there i5 a unique vector -V in V such
that v + (-v) = 0.

(d) an operation, called scalar multiplication, which agsociates
with each scalar ¢ in F and vector v in V a vector cv in V,
called the product of ¢ and V, in such a way that:

1) %7 g for ezery)v inV
CiC2J)Y = CiiCaV)

c(™+ w) =cV=CW

4) (cy + ¢c2)V = ¢V + coV

W N

If F is the set of real numbers and V is the set of two dimensional
- vectors, prove from this definition that they form a vector space.

ADVANCED STUDY III (continued on the following page)

15
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ADVANCED STUDY IIT (cont')

3. In the following, the vectors are considered to be two dimensional.
Prove five: :
a) Prove: |-3| = 131 for every vector v.
b) Prove: |V] 2 0 for every vector V.
c) Prove: |[v| =0 if and only if V = 0.
d) Prove: If Vv, = (a,b) and ¥ = (b,a), then |¥y| = |V2] .
e) Prove: V and T have the same direction if and only if
vt = |V + [T,
f) Prove: If v and t have opposite directions, then v+t <|v] + |t].
g) Prove: V is perpendicular to T if and only if [V+ | = |V - T,
h) Prove: (v-1t) « (v+%t)-= !3|2 - Iilz.
i) Prove: For any vectors Vandt, vV * ¢t s v l?l.
4. a) Determine the radius and the coordinates of the sphere (if any)
whose equation is given:
1) x2+y2 4 22 c8x+2y=11=0
2) %2 +y2+ 222248 -8=0
3) X2+ y2+ 22 - 18x-24y +62+200=0
4) x2 +y2 + 22 - 2% +4y -62+ 14 =0
b) ?igg.an equation of the locus of all points in space equidistant
1) 0 (o0,0,0), P {10,10,2)
2) P (1,3,4), R (-3,5,0)

5. a) Find three vectors %, 3, and S such that:
(? X ;) Xs # Z X (; X E)

b) Explain why the expression (t « v) x s has no meaning,

o 16
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ADVANCED STUDY III (cont')

c) Let P, Q, and R be points in three dimensional space. Prove
that the area of the triangle PQR is given by:

5 (P-0) x (R - Q)

d) Let P, Q, and R be points in three dimensional space. Prove
hd that the area of the parallelogram having P, Q, and R as three
consecutive vertices has area given by:

(P-Q) x(R-Q)

17
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