Math 115 Final Review

1 Algebraic Expressions

I. Simplify each expression. Use absolute values if necessary.
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2. Find each product, combine any like term.

(a) {22 —2)(Hhz + 7)
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(b) (¢ +2x+5)(2z — 1)
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3. Factor each polynomial,

(@ a?—8a+7
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4. Simplify each expression use absolute values if necessary.
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2 Algebraic Equations and Graphing Basics

I. Solve |2r ~ 5| = 6 for .

72x-3= 6 2x-5=- b
ZXQ,‘ Zx:-.-—-(
X"\/ .X:'-t/

3. How many gallons of a 60% antifreeze solution must be mixed with GO gallons of 20%
antifreeze to get a mixture that is 50% antifreeze?
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4. Find the equation of the line in point-slope form and slope-intercept form that passes through
the points (—5, —2) and (5, 12).

5. Find the equation of the line in slope-intercept form that passes through (7, —3) and perpen-

. . 1
dicular to the line y = 5L+ 3.
I

‘i+3 « -2(¢7)
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6. Find the equation of the line in siope-intercept form that passes through (1, 2) and parallel
to the line y = 2x — 5.

y<= 2&‘1)
L L



1 —
7. Graph the line y — 2 = 5(s +3). =3 X

4\},

Solve the following quadratic equations by factoring if posibble. If not use the quadratic
formula to find all real or imaginary solutions.

(@) £ =Tz =30
2
A -3a=o

(-10)er3) < 0

X= 19 M@

(b) 20— +5=0
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3 Functions
Lods f = {(2,-1),(3,4),(1,0),(2,5)} a function?

ho
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s £ ={(1,2),(2,3),(3,3),(4.2)} a function?
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_ What test can be used to tell if the graph of a relation is the graph of a function?

Ur,{/ \‘Lff" lnﬂé

4. Determine whether the foilowing equations defines ¥ as a function of r.

(a) y=—10w +2



5. Let f(r) = /81 — 47, Sketch the graph and state the domain and range. Identify any
intervals on which f () is increasing, decreasing, or constant.
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6. Let
o) = Vi+6 for —6<ar<?
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Graph lh@md determine the domain and range.
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7. For each of the following find and simplify the difference quotient.
(@) f(r) =32 —8r+7

s(xmz—féﬁh) 7 = (3P P )
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b) flz)=Vr+2
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©) fx) = 711
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8. For f(r) = dr+3and g(x) = V& +1 find fo g(x)and go f(x).

£og ) X ¥3
go £ &)= Herd s

9. Let f(r) = ||, 9(x) = 2 — 3, and h(«r) = /T Write N(x) = y/]x] — 3 as a composition of
J.g,and h.

M){J= /13_9.::1[ CXJ




10. What test, given the graph of a function, can be used to test if that function has an inverse

function? L &J/c\ \’h/ !(')(

11. For each function determine if the function is one-to-one.

(a) f={(1.2 1(2:3)r@(415)}

wo

b) f= {(132)1(2:5)3(3111)1(4? 17)}
s

© fla)=x

(@) fla) =
L/ =S

i2. Find the inverse function of each of the following functions

@ f=1{(1,2),(23),(3,5),(4,7)}

(J‘“' ((1,1,6,2), 6.3 6 ‘U}



(by f(x)= 2" +5.
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4 Polynomials

1. Write the quadratic function, y = * + 4ur, in vertex form(y = a(a - I1)? + k) and sketch its
graph.(Hint complete the square!)
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2Lt Pla) =t — 208 — 202 4 20 + 1.

(a) The possible rational roots of P(x) are: 4:_ l
(b) Find all roots of P(z).
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. How many roots(real or complex) does #® + 2927 + 1002 + 7 have?

3

. How many roots does a degree n polynomial have?

/)

. Let P(x) be a polynomial with real coefficients and with 2 — 3¢ as a root. What is one other
root of P(x).

2t

. Find a polynomial in general form with real coefficients that has 4 and 5¢ as roots.



7. Use Decrates’ Rule of Signs to find the possibilities for the roots of

@’ 4+ 1028 — 1002° — 50 - 352° + 40r — 5

8. Find all real and imaginary solutions to x! + G2 — 40.(Simplify your answer, but give an
exact answer using radicals as needed. Express complex numbers in terms of i.)




5 Exponential and Logarithmic Functions

1. Solve the following equations for .r.

(a) 10* = 0.0001
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o, 70° ™

{b) 5* =125



(d) log,(81) =

¥=H

(e) log,(5) =3

3
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2. Find the inverse function for each of the following functions.
. ) = T2 — 5
(@) flx)=e 12
Xoe =3
y Y+

XtS e

(b) f(a} = logg(3z — 10) + 3

x= lay, (3,4) €3
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3. For each of the following logarithmic expressions use logarithm laws to rewrite each as a
single logarithm.

(@) 2In{r) + £ In(y) — 5n(2) )

| L2

4. For each of the following rewrite each logarithmic expression as a sum and/or difference of
simple logarithms. Simplify any simple logarithms if possible.

(a) In (‘Lﬂ) W)
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(b) log, (M)
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3. Solve the following equations for

(Zl) e'.’:r—:! =1
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(C) 5:r+‘.’ =7

Xr2 = Io (7>

(d) n(z—1)=ln{z+1)+2
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(e) logy(x —2) =1 —logy(zx + 2)
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6 Trigonometric Functions

1. Determine if the given angles, o and (3, are colerminal.

() a = 1000°, 3 = —440°
[,r—Vo _ €0

260 2.0

(b) a= 117#/7,/3 =57 /7
L % /
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2. Find the exact value of each: (by exact I mean if you give me a decimal because you found
it using a calculator you will recieve no credit)

(@) sin{—7/G) = /
(b) cos(dn/3) = ~ l/Z.

(c) tan(10017/4) = \
Ty

l =,
(d) sec(177/3) = (;;(s«(,) @

;'-!T/J

(&) cse(—300°) = -~
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(f) cot(—1290°) —J—,,.,(l %) i) 5%[24@)




3. Find the exact value of the other five trigonometric functions, given that cos{a) = £ and a
is in quadrant 1.

<\Z 3
(a) sin(o) = % ("";) } bl ~.-:.-c N
s =<(5)
Y
1S L= 5
(b) tan(a) = '}é
\
1
|7 \
(c) sec{a) = —?—'
(d) esc{a) = %
<€
(e) cot(a) = |5

\7 ﬂlS




4. Graph y = 3cos(3ma — ) + 8.

——

pil=d — — -
A=3

5. Find the exact value of each in radians, if any value is undefined write “undefined™:

P —
(a) arcsin{—1) = g

(¢) tan~!(-1) =

7
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(e) siu(siu“(@)) — lﬁ/é

() tan(arcsin{=1)) =
: >
bon Z— i,

(g) csc(tan™'(0)) = @)
8]

6. Find the inverse of the function and state its domain.

f(z)= %005(3.1') -1, for0<r<

\f/ xﬂbos(?y)—-l
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7. For the given triangle find the inticated trigononetric function values

(a) sin(fa) = =S

(b) cos(a) = 25

7
(c) tan{a) = 7:"',

2S5
(d) sec(a) = ?@, v}

5

——

(e) csela) = -



8. Solve the right triangle shown, where ¢ = 2 and b= 7.




7 Trigonometric Identities

I. For each of the following express as sines and cosines then use any identities to simplify.

1

(&'tx $ wﬂj (th" (3 )

(a) sin’ 2 — cos’

(b) (1 sinx)(l — cscr)

| £ SR = £50X = {
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2. For the following, use identities to find the exact values for the remaining five trigonometric

functions.
t = T
ang = ——, =—<a<Tm.
15" 2

e o[

(a) sina =
4%
S -5
R
(b) cosa = ’{77-
4
(c) tana =

L2
(d) seca = S

)
{e) csca = 78’

3. Determine if f(r) = @ — sina is symmetric to the y-axis,r f{x) has no symme-

try.

{{\ X) A = 501(')()
X EEX
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4. Verify the following identities:

(2) In|cscr — cot x| = —In|escx + cot i

(saex b
(,5 L - t’ol'-x L{ Zt ﬂﬁ(j )
RAST T 4
) 1 — tan® w + sin” w tan® w — cos' w

sec? w
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5. For each of the following equations find the solution set using the indicated units.

(a) cosax = —0.9135 (in degrees)

(b) tan(2x) = V3 (in radians)




6. For each equation find all solutions in the interval [0, 27) or [0°,360°) depending on the
indicated units,

(a) 4-165°() = G4°0s() (i radians)
Ik 4 Beos>
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(b) 9sec? 8 a8 = 12 tan 8 (in radians)
oo (%C{}g 41) D)
34O (3sc2a - 4)=9

3o (B3seco 2) (f3scen wj 20
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(c) cs¢' B — Hese? @ 4+ 4 = 0 (in degrees)

(ESC?U “11)(6552@" } =7)
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