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I this lesson you will discover many interrelationships among trigonometric func
tions. When an equation s true for sl values of the variablesfor which the expressiaas
are defined, the equation is called an identity:

You've already learned of an angle A

coondinate # 0)of a point rotated A” counterclockwise about the oign ofthe poe

tive x-axis. Because the y-coordinate is equivalent to r sin A, where ris the distance

between the point and the oriin, and the x-coordinate is cquivalent o 7 cos 4, you eay Once you know a few dentites, you can use them to prove other identites. One

express the tangent as tan A = £4 Reducing gives you the identity strategy for proving the truth of an identity i to veriy that both sides of the equation
re aliways equivalent. You can do this by working with one side of the equation until

itis the same as the other side.

“The reciprocals of the tangent, sine, and cosine give you three additional trigonomezie: EXAMPLE A
functions. The reciprocal of the tangent is called the cotangent, abbreviated cor, The

reciprocal of the sine s called the cosecant, abby “The reciprocal of the coslme

s called the secant, abbreviated sec. These definitions lead to six more identitics.

Prove this identity (assume sin 4 # 0):

Reciprocal Identities 1 > Solution | Use definitions and identitesthat you know in order to showw that both sdes of the
identity are equivalent. Be sure to work on only one side of the equation.

Lo or sina=—
A A “The orginal ideniy
Lo wsa-s "
A Ui the recprocal ideniy 0 replacecot A with
1 sin
o A= i oA

Replace tan A with 324

Your calculator does not have special keys for secant,
cosecant, and cotangent. Instead, you must use the e-
iprocal denties o enter them intoyour clcultor:
For example, 10 graph y = c5c %, you use

‘The calculator screen shown here displays the graphs
of the principal cycles of the sine and cosecant func-
tions. (-7 13

usingsecan, cosecan, and corangent on yourcuator <

SosA_ cosA 224 cquiv 28 or simply 224
oa-d 1= s cquivalent 0 145, orsimply 424

Therefore, cot A = 84 is a true denity Tovery
this you cangraph the o equations y =

and y = <54 and ey that ey ghe e same
graph. Now that you have proven thi identity, you
can use it o prove other identiies.

Greekand
Indianfincings. ndto & In the Investigation you willdiscover a set of trigonometric identites that collectively
12th cen- are called the Pythagorean identitcs, To prove a new identity, you are allowed to use any
previously proven or accepted identity:

tury with the transltion of eated samic texs,

€ _ Investigation {
52 CHAPTER 13 Trigonometric dentiis ', Pythagorean Identities

s | e yourcloor o gragh the sustion
y= x ol probaby have
Toemer this ey (in 5 cor ]

Uit your raph o it an ideniy

equation that is true for every value of x.

Step2 | Use the definitions of sin A, cos A, and the
diagram shown here to prove your identity.
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For stocks with positive betas, increases in market returns result in
INVESTOR FACTS | increases in sccuriy returns. Unfortunately, decreases in market returns are
UTORLFUNDS B, | Tlaed o deceasin sécuriy rturns. Tn he precding example if the
e | marke s expeeted t experience & 10% decrease i i at of rtun, then 4
e e orman | stock with a beta of 1.50 should experience a 15% decrease in its return,
stosdacsontobuy.lyou | Because the stock has a beta geeater than 1.00, it is more responsive than the
astigmogsconon’” | market, b up or v,
,you would ave Stocks that have betas less than 1.0 are, of course, les responsive to
found hat o Vanguar Cpitl
fgund e Vangard A | changing recurn in the market. They are herefore considered les risky: For
(e eoamiin | cxample, a stock with a beta of 0.50 will increase or decrease its return by
expectfom  und investing about half that of the market a5 a whole. Thus, if the market return went CHAPTER 5 | MODERN PORTFOLIO CONCEPTS 195
inmcap companis, tsbeta | down by 8%, such a stock’s revurn would probably expericnce only about 1
ofTS2mesns s dboikone- | 45, (0,50 x §%) decline
v 587 Hiere are some important points o remember about beta 1o = the ke eur hesvrae eurn o ll et il
S wiichisaariasogned | o e e the mondiversifiable measured by the average return on al securiics n the Standar
Ot s sy ssnes Beta measures the nondiversifisble (or market isk of a sccurity. T i ot e booad st
fomeanefam inurd |+ The bea fo he marker s 100 market index)
clanced nder, s e sy
ranth marktwiha bata + Stocks may have positive or ngtive betas, Nearly allare posiiv The CAPM can be divided into two parts: (1) the risk-free rat of return, R,
oo b N . and (2)the risk premiun, b, X (r,,— Ry). The risk premium s the amoun of
« Stocks with betas gratcr than 100 arc more responsive to chas return investors demand beyond the risk-free rate to compensate for the
the market return and thercfore are mor risky than the market. Stocks investments nondiversifiable risk as measured by beta. The equation shows
with betas les than 1.00 are less risky than the marke. chat s beta increases, th risk premism increases, thereby causing th required
« Because ofis greater risk, the higher a stocks beta, the greater i level seturn for he given investment to increase.
of expected return. APM i
you are considering security Z with a beta (b;) of 1.25. The rsk-free rate (R;)
1 The CAPM: Using Beta to Estimate Return i 7 and the ks s () 10%. Subsuang thes dr o e
About 40 years ago, finance professors William F. Sharpe and John Lintner equarion. e
developed a
captal M), " o= 6% + (125 X (10% — 6%)) = 6% + (125 X 4%]
{capu) 1 e It b provdes s msharken ety 1nv=sm:§::|'\ldnsrﬁ‘s.smxhr I
e ok e The CAPM canbeviwed as s cqaton in termsof isorial sk pre-
O miums, and 25 2 graph, 25 we show in the ne sectior You should therefore expect—indecd, require—an 119% retun on this invest-
invstors o he reqired i the risk you .8 “Sheta
et on an nvestment The Equation With beta, b, a the measurc of nondiversifisble risk, the cap. of 1.25
|

1 the beta were lower, say 1.00, the required return would be lower:

% + (100 X (10% — 6%)] = 6% + 4%

Equations3>  Reduired resum
i

it [ Bl (M i)

investment j | return

Equation 5.3a > = R+ [b, X (r — Ryl) If the beta were higher, say 1.50, the required return would be higher:

where 6% + [1.50 X (10% — 6%)] = 6% + 6%

the required return on investment , given its risk as measured
Clearly, the CAPM reflects the positive mathematical relationship between
risk and return: The higher the risk (beta), the higher the risk premium, and

the risk-free rate of return; the return that can be earned on a Thaetor the Hher he et et

risk-free investment

beta coefficient or index of nondiversifiable risk for investment j Historical Risk Premiums Using the historical return data for selected
secriyinvesments o the 1926-2005 period shown in Chaper 4, Tabl 4.4
on page 130, remiums for
‘The caleulation (consistent with Equation 5.3 involies mzrely subtracting the
historical U.S. Treasury bil's average return (the assumed risk-free rate of
recurn, Ry) from the historical average recurn for a given investment:

Investment Risk Promium®

Lorge-company stocks 23 30% - 8%
Small-company stocks e 38 =136
Longterm corporate bonds 62 38 - 24
Long term government bonds. 58 38 - 20
US: Trassury ills 38 38 - 00

Fundamentals of Investing:International Edition T e G
Lawrence Gitman
Addison-Wesley (2006)
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184 Chapter s Reactons i Aqueous Solation

Fi

that there

& charge balance as well as 1

charge on AgCI(s) on the righ.

See the General ChemistryNow CD-ROM or website:
 Screen 5.7 Net lonic Equations, for 3 tutorial on writing et fonic equations

Example 5.3—Writing and Balancing Net lonic Equations
Problem Wit a balanced, et foic equaton for th reacton of aqueous salutons of Bl
a1 M5S0, o gve B350, and NaCl.
Stategy First, wit 3 balanced equaton for th averal racton.Nex, ecid which co
pounds ae solale in water (Fgur 5.3) and determine th fons that these compounds =
uce insaluton. Final, eiminate fons tha appea on bot the reactant and prodoct s
the equaton.
Soluton
Step 1. Wit th balanced equaton

Ball + NS0, —> B350, + 2 acl

= Disolving Hatides

Step 2. Decide on the slublty o each compound. Compounds contaning sodiun o s
aluays water-soluble,and those containing chlorid fons re alnost always solube.Sukte
sals are also usualy solube, with one imporant xception being 5250, Wi ca therf
wite
B301(a0) + NaS04(30) —> BaS0.(5) + 2 aci(aq)

Step 3. Tdntify the fons n soluton. ALl slube enic campounds issacat to forn o
aqueous soltion. (AL are lecroltes.)

Bacl(s) — 85" (aq) +2 (1 (30)

NasS0,(5) — 2 Na'(aq) + S0 (a0)

Nacls) — Na'(a) + €L (30)
This esults i the following fonic equation:

857 (a0) + 2 C(ag) + 2 Wa*(ag) + S0 "(30) —> BaSOL(5) + 2 Na'(a0) + 2 L mgh
Step 4. Identify and climinate the spectator fons (Na* and C-) to gve the net foic b
tion

557 (ag) + 507" (20) —> Ba50,5)

Noice that the sum of fon charges s the same an bath sides of the equation. On the L6t 3+

Introduction to Econometrics
Stock/Watson
Addison Wesley (2006)
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KevConcerr|  THE MULTIPLE REGRESSION MODEL

6.2 ‘The multiple regression model is
Y= Byt BiXy + BaXy + o By i =1 ©7)
where
. s pe ble; X;j, X Xy are the
J the h term.

« The population regression line is the relationship that holds between ¥
and the X°s on average in the population:
E(Y| Xy = %0 Xy = X0 Xy = 1)
=Bo+ B+ B+ + B
*  B,is the slope coefficient on X;, B, i the coefficient on X, and so on.
B in ¥, resulting from ch:
X, by one unit, holding constant Xy, Xy, The cocfficients on the
other X's are interpreted similarly.

* The intercept i the expected value of ¥ when allthe X's equal 0. The
intercept can be thought of as the coefficient on a regressor, X, that
cquals 1 forall

of practical h we need top esti-
mates of the
sion model calculated using a sample of data. Fortunately, these cocfficients can

be estimated using ordinary least squares.

and 2- give 2610 o the righ, the charge on B0, s aso zer,

Comment The steps followed in this example represent a general approach to writing ek ke

equations. 6.3 The OLS Estimator
in Multiple Regression

“This section describes how the coefficients of the multiple regression model can
be estimated using OLS.

Chemistry & Chemical Reactivity
John C. Kotz
Thomson Brooks/Cole 2006

Required return . Beta for Market  Risk-free
= Risk-free rate + X —

on investment j investment j return rate

+ b, X};, and the mistake in predicting Y;is Y; — (by + b1 Xy, + - -+ + b Xy,) =
Y, — by — b Xy, — - - — b X}, The sum of these squared prediction mistakes over

all n observations thus is

n
2 (Yi —by b Xy =~ kaki)z' (6.8)
i=

cosA _ cosA
sin A sin A

cos A
sin A+

. inA . . A .
1 + ¥4 is equivalent to 1 - 54, or simply

Therefore, cot A = <24 is a true identity. To verify A
this, you can graph the two equations y = cot A 1
and y = <24 and verify that they give the same

sin A

BaCl,(aq) + Na,S0,(aq) — BaS0,(s) + 2 NaCl(aq)

Step 3. Identify the ions in solution. All soluble ionic compounds dissociate to form ions in
aqueous solution. (All are electrolytes.)

BaCl,(s) — Ba**(aq) + 2 Cl™(aq)
Na,S0,(s) —> 2 Na*(aq) + S0,%"(aq)




