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1) Evaluate the expression

2) Evaluate the expression
3) Solve the equationvVX+1! 2=x! 4
4) Solve the equation 0= x* | G+ 2

5) Create a table of values for the function y=x*! 5x+ 3 Use 5 negative and 5 positive values for x.

6) Find the roots for the function y= 21 x 2,
'()*+,-1101 ! ! ! ! G-.H@OUQ !

1) -0.260 2) 0.336 3) 4.303 4) 0.697, 4.303

5) 6) 1.464
X y
5 |53
-4 |39
3 |27
2 |17
-1
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1) Explain the difference between f(x+5)and f(x)+5.
2) Find the domain and range of the relation {(1,2), (3,4), (0,1), (! 1,2),(1,7)} . Is the relation also a function?

Given the following functions: f(x) = —x’ h(x)=4—-x H(w)= WT+2 t(c) =~/c+3 evaluate:

5 Mat D! h2)

3)f(=3) 4) H(4) 5) 1(9) »

: : : 2t o

7) Find the domain of the function g(t) = — - - Express the answer in interval form.
6t +t-35

_ _ _ 5x! 20 o

8) Find the domain of the function f(X) = ———" Express the answer in interval form.
VX219
f3+h)— 13
9) Simplify the expression ( }’)1 ) for the function f(X) =x*+6.
. (! (2 . 1
10) Simplify the expression ———————= for the function f (X) = .
x! 2 X+4

|
11) Simplify the expression f(3+ hl: RS for the function f(X) =+/X+6.

'()*+,-110B! ! ! ! ! ! G--HOU@ !
1) The expression f(X+5) means that all of the x’s in the function will be replaced by X + 5 while f (X) + 5 means that
the function is left alone, but 5 is added at the end.

2) No, due to the pair (1,2), (1,7) there is one input values with 2 output values.

3) -9 4)% 5) 243 6) -1 7)t¢%,t¢—§ 8) (1",13)# (3")

[
6(x+4)

9) 6+h 10)
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1) For the function below, find the domain and range. Also, determine the intervals over which the function is
increasing and the intervals over which the function is decreasing.

=

2) For the function below, find the domain and range. Also, determine the intervals over which the function is
increasing and the intervals over which the function is decreasing.

N

3) Draw the graph of g(X) that is increasing on[! 5! 1)and (1, 5] while decreasing on (! 1, 1) with g(! 1) =4.

#2X| 1ifx<3
4) Graph the following function f(X) = .,

% X+4 ifx" 3

% x*+1ifx<0
5) Graph the following function g(X) = )

g@( F1ifx" 0

6) Determine the intervals where the function is increasing and decreasing:

p(X)=10.02x"! 0.14%> +0.35x+2.5

7) Find the domain and range for 2(x)=x! Vx+5.

3
8) Find the domain and range for g(X) = ——

NVAR'
'()*+,-110>! | I 1 ! ! G-HOUJ !

1) Domain: (! " ,!1 2)# (2," ). Range: (—o0,—1) U (1, ) . Increasing: never. Decreasing (! " ,! 2)# (2," ).
2) Domain: (—00,,00). Range: [0,00) . Increasing: (1, 3) U (5,0). Decreasing (! " ,1)# (3,5).

e 3
o e .

6) Increasing: (—5.692,1.025). Decreasing (—0,—5.692 U (1.025). 7) Domain: (! 5" ). Range: (! 5" ).
8) Domain: (! " ,2). Range: (0,00).
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1) Explain how the graph of —3f (X + 2) — 8 differs from the graph of f(x).

2)Let f(x) = 2x*! 3x+1and g(x) = VX . Evaluate and simplify f!g(4)

3)Let f(x) = 2x*! 3x+1and g(x) = VX . Evaluate and simplify f!g(x)

4)Let f(x) =2x*! 3x+1and g(x) = VX . Find the domain of g! f(X).

5) Given f(X)= ZXZ(- 1and g(x) = &2| 2
2

6) Given g(X) =

N

1 2
h(X)=—+5and k(X)=—+4
7) Let (X) % and K(X) 3x

a) Find K(X) + h(x)

b) Find K(X)— h(X)

. Find the domain of g(X)

c) Find K(X)!h(x)

. Evaluate and simplify f!g(9)

d) Find K(X)+ h(x)

8) Use the graphs of g(X) and r(x) below to evaluate g! (1) and rog(0)

gx) |\

r(x)

9) Given f(x)= x22—xS] and g(X)= \/31|—X find the domain of f o g(X)
10) Given f(x) 2x d g(x)= ! find the domain of g 0 f'(x)
iven = an = ind the domain o
2og 9 V31 x £
‘()*+,-110C! ! ! ! ! G-.HOIQ !
! !
2)3  3)2x—3Jx+1 5) 2 6) [0,16) U (16,00)

10) (—o0,—9) U (-9.34,9) U (9.34, )

8)g!r()=3,r! g(0)=-1
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1) Explain how to use the graph of a function to verify that the inverse of that function does exist.
2) Create a function that does not have an inverse.

3) Is the following function one-to-one? f ={(2,3),(4,! 3),(5,3), (3, 2) Explain your answer.

!
4) Is the following function one-to-one? f(x)= —22 Explain your answer.
X

2

5) Is the following function one-to-one? g(X) = Explain your answer.

X2

2
' n
6) Determine if these two functions are inverses of each other: g(x) =+/2x! 3and f(x) = '%/E_XZB $}§
0

2X+6

7) Find f'!(x), the inverse of f(x)= . Also, verify that your answer is correct.

8) Find f"''(x), the inverse of f(x) =4++/5x! 3.Also, verify that your answer is correct.

| X

9)Find f'(x), the inverse of f(x)= .

) Find f7*(x) =i

| 3x! 8
10) Find 1'!(x), the inverse of f(x)= .
) Find f7*(x) )= e e
(*+,-120/ 1! ! ! G-HOIJ !
|
1) The horizontal line test. 4) No, it fails the horizontal line test.
5x! 6

6) g! f(X) =4/2(X2)°1 3" xsoth ti : 7) £'1Y(x) =

) g! f(X) (%2) so they are not inverses ) £9(X) >

I 5x
5x1'1

9) f'1(x) =
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1) Explain what slope tells you about a line?

2) Draw an example of a line with a slope of 1.

3) Draw an example of a line with undefined slope.

4) For the function f (X) = mx+ k, what does the b tell you about the line?

Determine if the function is a linear or non-linear function. Justify your answer.

_ 2x+3

5) y 6) G(X)=v2x+15  7) h(x =3 +3x+6 8) F(X)=4(2x! 4¢ 2@ 3x

9) Find the slope of the line passing through the points (9,4)and (! 3,7).

10) Find the missing value so the slope of the line through (?,! 2)and (! 5,11)would be 12.
11) Find the equation of the line passing through the points (2,! 3)and (13,5).
12) Find the equation of the line parallel to 2X! 4y= 3Jand passing through (1, 2)

13) A travel agent is advertising a trip to Italy. If 3 people go, the total cost would be $6340. If 5 people go, the total cost
would be $10400. Find the equation of the line that shows the total cost if x people go on the trip.

14) It is known that water freezes at 0°C (Celsius) or 32° F (Fahrenheit). It is also know that water boils at 100°C
212 F . Use these facts to find the linear function for F in terms of C.

'0*+,-1BO1! I ! ! ! G-.HOI@ !
|

2)Graph Y = X 4) y-intercept  5) Linear 7)Notlinear ~ 10) ! 22 13) y =2030x+ 25(
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1) Solve the equation 4(x! 1) 2(¢ & 2t .

2) Solve the equation11(2y! 8F 4w+ =

. /n+5_ 8n! 2
3) Solve the equation = 5 .
o2x 1 X
4) Solve the equation — +— =31 —,
5 10 15
8 1_5
5) Solve the equation — +— = —.
w 2 w

6) Solve the equation (X! 2)(X 4F (k 1{x 5)

- 2X 4
7) Solve the equation =3 ——.
X+3 X+3
8) Given the equation — = — +—, solve for E.

9) The functionT(X) =0. 15(X— 8350)1— 83gives the amount of taxes that an individual person would pay the IRS if

x their gross adjusted income were between $8350 and $33,950.
a) Find the amount of taxes a person would owe if their adjusted gross income were $30,000.

b) Find the adjusted gross income for a person that owes $2957.50 in taxes to the IRS.

10) One employee at a pet store gets a base salary of $2,000 and 5% commission on all sales over $1,000 each month.
How much would the employee have to sell in order to earn a salary of $3,500 in one month?

11) One employee at a furniture store gets a base salary of $2,500 and 5% commission on all sales over $5,000 each
month. Another employee at the same store gets a base salary of $1,800 and 7% commission on all sales over $4,000
each month. Find the amount of sales for each person if the each made $5,000 in a month. Which of the two employees
has the better pay scale?

12) A man is able to row his boat at a steady rate of 3 mph. In one particular river, he can row 1.2 miles downstream in
the same amount of time he can row 0.8 miles upstream. How fast is the current of the river?

13) How much 15% bleach solution must be mixed with 40% bleach solution in order to obtain 2 gallons of 22% bleach
solution?

'0*+,-'1BOB!' I ! ! ! G-.HOI@ !
1) No solution 3yn=!2 516 7)!1'5  9)a)$4082.50 b)$22,500
10) $31,000 in sales 12) 0.6 mph
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1) Explain what the graph of a quadratic function looks like.
2) Do all quadratic functions have 2 x-intercepts? Explain.

3) Give at least two methods for finding the x-intercepts of a quadratic function.
4) Find the vertex and sketch the graph of the function f (X) = ! 4(x+ 2)2! S.
5) Create any quadratic function with its vertex at (1, 2).
6) Create any quadratic function with an x-intercept at 4.

7) Complete the square in order to find the vertex form of Y = X2 +6x! 9.
8) Complete the square in order to find the vertex form of Y = 2)(2 +8x! &.

9) Complete the square in order to find the vertex form of Y = 5)(2 123 3

b
10) Use the formula x = 2— to find the vertex of Y = 8X 1501 30.
a

11) Create any quadratic function with its vertex at (! 5,8)and an x-intercept at 6.
12) Create any quadratic function with its vertex at (! 5,8)and a y-intercept at 6.

13) If a baseball is thrown straight up at 100 feet per second, then its height after ¢ seconds will be given by
h(t)= —16¢* +100¢ + 6. Find the maximum height that the ball will attain.

14) If a baseball is thrown straight up at 100 feet per second, then its height after ¢ seconds will be given by
h(t)= —16¢* +100¢ + 6. How long will it take until the ball hits the ground?

'0*+,-1BO>I 1 | ! ! G-.HOIQ !
1) Itis a parabola. 2) No, consider y = x* +4. 5) y=(x! 1)’+ 2 6) y=(x! 4)’

8) y=2(x+ 2F —13vertex (=2,—13) 11) y=—3-(x+5)" +8 13) 162.25 feet
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1) Is it possible to square an imaginary number and get a purely real number? Explain.
2) Is it possible to square a real number and get a purely imaginary number? Explain.

3) Evaluate and put in standard form

) V-4V25 ) BY-8 o -104-10 d)~-3v-12

4) Perform the indicated operations and put your answers in standard form

2 (2+31)+4(2=5)) b) G+9)2-T) o (+3)(5-3) ‘31 +41‘9’
+ 41
5) Evaluate and put in standard form
a) (<50 b)!5° 0 (1iN62YF  d)(3ix/3i)
6) Evaluate and put in standard form
a)i" b) i +1 0) 3% d) i
7) Simplify: (5 +3i)° +2(4 ! i)l 9.
8) Show that ! 2+ iand 2! i are the square roots of 3 —4i
9) Perform the indicated operations and put your answers in standard form
a) (4—6i)—2(2+7i) b) (5+2i)7-3i)) ¢ (6+4i)6-4i)  d) 3 hl ‘; !
—Jl
'0*+,-1BO&! I ! ! ! G-.HOI@ ! !
1)Yes, (21')2 =4 3)a) 10i b) 21\/6 c)—10 d)-6 5) a)!25 b)5 )!162 d)! 27

7)15+28i 9)a) 1200 b)4lli 52 d) =+ 53



A$*5IBC! ! ! ! '0*+,-! BO@ ! ! ! Q@$?79%*+)!"P@$*+,-.1$-?1A,2(6.!
!

1) Give three different ways that could be used to solve a quadratic equation.
2) Explain what the discriminant can tell you about a quadratic equation.

3) Write down the quadratic formula.

4) Complete the square in order to solve X° ! 6X+3=00
!

!

5) Use the quadratic formula to solve X*! 6X+3=0.

6) Use the quadratic formula to solve ! 2(X! 4)2 =5(x! 5)+2.

Xx+3 _6x!1

= ) 8) Solve v/x+1! 2=x 9) Solve x* +6x%! 4=0
2x!'1 x+4 ) ) '

7) Solve

10) Find the zeros for the function f(X)= X’ +2x1 5

11) The height of an object dropped from the top of a 500 foot tall building is h(t) = ! 16> +500 feet after t seconds.
How long would it take the object to reach the ground.

12) An open box is made from a 10cm by 20 cm piece of cardboard by cutting a square from each corner and folding up
the edges. The area of the base of the box is 96 cm®. What is the side length of the squares?

'0*+,-1BOC!' I ! ! ! G-.HOI@ !
1) Complete the square, factoring and the quadratic formula. 4) 3+ \/6
6) Xx=4.5,x=1 7)x=-0.529,x=1.89  10) x=-3.449,x=1.449  11)5.59 seconds
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1) Solve the equation v/ 7X! 2= 4and confirm the solution using a graphing calculator.

2) Solve the equation \/& — 4= %and confirm the solution using a graphing calculator.

3) Solve the equation X =+/ 221 3% land confirm the solution using a graphing calculator.
4) Solve the equation \/m+ \/m: 5and confirm the solution using a graphing calculator.

5) Solve the equation \/2X! 3= +/X?! 1Zand confirm the solution using a graphing calculator.

6) Solve the equation 3X% ! 5X}/3+ 4= (Cand confirm the solution using a graphing calculator.
7) Solve the equation 2x*1 8x*+ 8 (and confirm the solution using a graphing calculator.
8) Solve the equation W 2+ W ! =1land confirm the solution using a graphing calculator.

9) Solve the equation ! 2X + 3\/; + 4 =0 and confirm the solution using a graphing calculator.

10) At $35 each, Rob’s Skate Shop sells 50 skateboards per week. Each time Rob lowers the price by $2, he gains 3 more
sales per week. Find the price he should charge in order to maximize revenue.

'()*+,-1BO/! ! I 1 ! G-HOU@ ' !

1) x=1 2) x=12 4) 6.890 5)4.162 7) #1.414 9) 39.375
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1) Solve the inequality 6(1—x) > 9and write the answer in interval form.
2) Solve the inequality |5x + 2| < 3and write the answer in interval form.
3) Create a polynomial p(x)so that the solutionto P(X) <Qis (! 1,4).

4) Solve the inequality X? > A xand write the answer in interval form.

+2 n

n
5) Solve the inequality E +—— < — +2and write the answer in interval form.

6) The stopping distance for a car on dry concreteis d =1.1v+ 0.067. Suppose deer enters the road 200 feet in front
of your car. What is the maximum speed you could be travelling in order to NOT hit the deer? Set up and solve an
inequality for this problem.

7) A projectile is fired into the air so that its height after t seconds is given by h(t) =1 16t2+ 200+ & Find the time
interval(s) when the object will be less than 200 feet off the ground. Set up and solve an inequality for this problem.

8) Create a polynomial p(x)so that the solutionto p(X)! Ois (I" !, #] [%, ).
9) Solve the inequality ‘XZ + 2‘ > 3and write the answer in interval form.

10) Suppose that the temperature in Salinas ranged from 50°to 70°Fahrenheit in one day. Find the corresponding
range of temperature in the Celsius system. Set up and solve an inequality for this problem.

'0*+,-1BO;! 1! [ ! G-H@OU@ !

1) (1" ,0.5) 2) ['14] 4) (1,004 (4,") 6) 0<v! 49.292
7)[0,1.079! (11.42212515  9) (I" ' D# (L")
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1) Create a polynomial with zeros 2 and 71 . Describe the end behavior. Click for solution.
2) Use a graphing calculator to find all of the roots of ¢(X) = x31 9x% +50x + 40.

3) In your own words, explain what a polynomial is.
4) Draw an example of a polynomial with only imaginary roots.

5) Create a polynomial with exactly one real root.

6) Determine if f(x)=+/4x° +—,32 +2 is a polynomial. Determine the degree of the polynomial and name the leading
X

coefficient.
7) Find all of the zeros and describe the end behavior of p(x)=(x*+3x+2)(x*! 9).
*8) Find all of the zeros and describe the end behavior of y=2x>+x*! 18x+9.

9) Create a polynomial with zeroes ! 3and 2 and a negative leading coefficient.
. . 13 4 . . .
10) Create a polynomial with zeroes O, ?and 7 and a positive leading coefficient.

11) Create a polynomial with zeroes 1, 3i and-3i.

12) Create a polynomial of degree 4 that has no x-intercepts.

13) Describe the end behavior of f(x)=!2x3+6x*+2x! 3.

14) Explain why a polynomial of degree 3 must have at least one x-intercept.
* Indicates that you should use a graphing calculator

:()*+,-!>01! ol ! ! G-HOU@ ' !

3) The sum of terms of the form ax"where a is a real number and n is a non-negative integer.

5) f(x)=(x! 3)°

6) f(x)=2x%+3x?+2which is a polynomial of degree 3 with 2 as leading coefficient.

7) x=11,x=12x=13x=3 8) x=13.803and f(x)! "# asx! "# while f(x)! " asx! "
9) f(x)=!x*! x+6 10) f(x)=14x>+13x*! 12x 11) y=x3! x*+9x! 9
12) y=x"+1 13) f(x)! " asx! #" while f(x)! "# asx! #
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i) Use long division to divide 2643 by 5. Also, name the quotient and the remainder.
2) Use long division to divide 10x*! 7x! 12 by 2x+3.

3) Solve the equation 10x* + 7x! 12 = 0 by factoring.

4) Use long division to divide x*+5x! 2by x! 2.

5) Use synthetic division to divide x*+5x! 2by x! 2.

6) Is x =2 aroot of x> +5x! 2? Verify your answer.

7) Use the Remainder Theorem to determine if X =! 2is a root of the f(x)=!x*+2x%! 8x+16.

8) Use the Remainder Theorem to calculate the remainder when g(x) =5x*! 3x+1is divided by x! 1.

x*+6x3! X2 +2x+1

9) Divid
) Divide i x

3

10) Divide X2
x! 2

11) Use synthetic division to divide x*! 3x*+3x*! $x+£ by x! 3.

')*+,-1>0B!' I ! ! ! G-.HOUE@ ! !
!
— ) , 21
1) 5282 The quotient is 528 and the remainder is 3. 2) 5x! 11+ %t 3 3) x=3,x=14
X

12 12 ) , ) .
4) X+7+|—2 5) x+7+ ' 6) The remainderis 12,so 2 isnotaroot. 7) f(!2)=0so x=!2 isaroot.

x! x!

+

8) 3 9) X2 +5x1 6+ Xt 10) X2 +2x+4 11) X3 +3x! 1+

1
X"+ X x!3
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1) Find all of the roots for the polynomial p(X) = (2x! 4)(% 3)2 (% 4)3. Also, graph the polynomial and label the
zeros of P(X).

2) Find all of the roots for f (X) =x®+4x° +2x! 28. Also, graph the polynomial and label the zeros.

3) Given the polynomial function f (X) = x> 1 x* +9x! 9. Factor the polynomial into linear factors.

4) For the polynomial Y = )(3 +3)(2 I 4% 17, find all of the roots. Also, what is the degree of the polynomial?
5) For the polynomial Y = 2x°1 8x° +9x! 9, find all of the roots. Also, what is the degree of the polynomial?
6) For the polynomial Y = x*1 1, find all of the roots. Also, what is the degree of the polynomial?

7) Create a polynomial with zeros +3i and 4.

8) Create a polynomial with zeros 2+ and —.

9) Find all solutions to the equation 3> X 15% 5 (.

10) What is the maximum number of real zeros that the function f (X) = axX + gcould have? Explain how the value of
a could affect the number of zeros for the function.

11) Factor the function g(t) =t*! linto linear factors.

12) Prove that X! Cis a factor of x*1 c*for any value of C.

13)Is ga zero of P(X) = 215X+ X1 % I2Prove your answer.

'()*+,-1>0& I | ! ! u(@9,.!,v!8,6J-,%+%$6. ! !
1) x=2,x=3x=14 3) (x! (x! 3i)(x+3i) 5) x=3thedegreeis3 7) x’! 4x*+9x! 36
10) The max is 6 real zeros. If a was large it’s possible to have just 2 real roots. 11) (t+D(! De+i)! i)

12) x*! ¢* =(x! c)(x+c)(x*+c?)
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2xX+3 .
. Also graph the function.!
X

1) Describe the end behavior of the rational function f (X) =

_ _ _ x*1 100 _
2) Find the domain and the x-intercepts for f (X) = T% Also graph the function.
X!
_ _ _ 4! 2x ,
3) Find the domain and the x-intercepts for N(X) = ——————. Also graph the function.
X +2x+1

X
4) Find the vertical and horizontal asymptotes for f (X) = > Also graph the function.

3X
_ _ _ X° +8x+7
5) Find the vertical and horizontal asymptotes for g(x) = 82— . Also graph the function.
X~ +
_ , 5x° +3x! 1 _ ,
6) Find ALL asymptotes and intercepts for f (X) = 2—1 Also graph the function and label it.
X"+
3
7) Find ALL asymptotes and intercepts for f (X) == W . Also graph the function and label it.
X!
_ , 4x* 1 2 _ ,
8) Find ALL asymptotes and intercepts for f (X) = W . Graph the function and label the intercepts and
X1 oX
asymptotes.
9) Create a rational function with a root at X = 4, vertical asymptotes at X = ! 2, X = — and a horizontal asymptote
y=12.

x! 3 3 3

10) Solve the rational equation ! +— =
X Xx+1 X +X

'0*+,-1>0C! I | ! ! G-HOIE@ ! !

2) Domainof ! | {+6} and x-intercepts (£10,0)

5) Vertical asymptotes X =0, X =! land horizontal asymptote y= é t

7) x-intercept at (3’/5, 0)and y-intercept at (0,3).

Vertical asymptote X = £2and horizontal asymptote Y = X ﬂ ] 10) X=5




A$*51BC!I ! ! ! O*+,-150 /11 ! ! ! X$9+$++,-1$-21A,2(6. | |

1) It is known that W varies directly to the square of p and inversely to the cube of s. It is known that W = 9when
P =15and S=5.Based on this, find the value of swhen W =12and p = 2.

2) Dis directly proportion to the cube root of g.If D =100when g =22, find g when D = 200.

3) The weight of an object W on or above Earth varies inversely to the square of the distance d the object is from the
center of Earth. Suppose that a man weighs 150 pounds on the surface of the Earth. What would the man’s weight be if
he were 300 miles above the surface of the Earth? Assume that the radius of Earth is 3960 miles.

4) The surface area of a sphere S varies directly as the square of the radius r. What happens to the surface area if the
radius has been tripled?

5) The heat H from a fire is inversely proportional to the square of the distance d from the edge of the fire. Suppose the

heat is measured to be 25 at a distance of 10 feet. What would the temperature be when only 5 feet from the fire?

6) The total pressure P of wind on a wall is jointly proportional to the velocity of the wind w and the area of the wall a. If

the total pressure is 180 pounds when the area is 100ft?and the wind is 10 miles per hour. Calculate the total pressure
if the wind is 50 miles per hour on the same wall.

7) A person’s body mass index (BMI) varies directly as the weight of the person and inversely as the square of the
person’s height. A six foot tall man that weighs 180 pounds would have a BMI of 24. What is the BMI of a person that
weighs 210 pounds and is 5 feet 10 inches tall.

'O0%+,-1>0 /11| [ ! G-HOU@ !
1) S=1.186 3) 129.617 pounds 5)1000 7) BMI = 29.623
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1) In your own words, explain what an exponential function is.

2) What does the phrase “doubling time” means?

3) Draw the graph of any exponential function.
4) Explain why the functions f (X) =5 *and g(X) = (£)are the same. Also, sketch the graph of the function.

5) Use a calculator to evaluate the following:
2! n ! 2

a) 3 b) “— ) 5% d) e’
6) Use the rule of exponents to simplify:
a) (¢y*) BG4 02" Qs
Ea 2 S5 %
7) Solve the following equations:
a) 31 = 27" b) (1) ¥ =8> c) 9° =gP° d) xe'! 8x€= 0

X 1 x\2 1 kX2
8) Simplify the expression (e tée ) +( el e ) .

9) Suppose you were to invest $600 at 5% compounded monthly. How much would the account be worth after 12
years?

10) Suppose you invest $1,000 at 20% compounded continuously( much like a credit card.) How much would it be
worth after 3 years?

11) Is it better to invest $1,500 at 5% compounded annually or invest the $1,500 at 4.8% compounded daily? Provide
evidence for a short-term investment as well as a long-term investment.

12) The cost per household for taking the US Census has been increasing exponentially since 1970. The cost can be
approximated by the function C(t) =15.521.05)" where t is the number of years since 1970. Use this to estimate the
cost per household for the 2010 Census.

‘O*+,-! &0 ! ! ! G-HOUQ !

2) The amount of time it takes for a population to double in size. ~ 4) Itis because 5 * = é, s05 %= (5 1)X = (% )
5) a) 0.086 b) 10.348 ) 3.355' 10% d) 4.113

7)a)-1 b) 0 c)-2and 6 d)o

9)$1091.91  10) $1822.12
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!
1) Rewrite the following equations in exponential form:

a) log,x=2 b) log,4=1!5 c) logx=1 d) Inx=2

2) Rewrite the following equations in logarithmic form:
a) 3*=8 b) (3)°=z2 ) ()% =8x d) e¥*=4

3) Use the properties of logarithms to simplify each expression:
a) logs(25) b) log() c) log,(8") d) log,,(2)

4) Solve for the variable:
a) log,(x)="'1 b) log, (100) =2 c) log,8=x d) 2log,(x) =50

5) Use a calculator to solve for the variable:
a) x=1og,;90 b) log(x)=2.77 c) log,8=19 d) 3Inx=56

6) Use a calculator to estimate the following:
2) log2.5 b) 3In7.8 ¢) In19.556 a) l0g200
log5.6 In9 56l0g53

7) Rewrite the expression in terms of logA and logB:
a) log(®) b) log(A2B°®) c) log(45) d) log(AB)

8) Rewrite the expression in terms of a single logarithm:

a) logA+5logB b) 3log(A®)! logB c) logC! 2logB+8logA d) ilogB+logB
'O+l &0 | ! ! G-.HOIJ !
Dax=3 bpb®=4 ox=10 d) € = X
3)a) 2 b) O c) 17 d!1l
5)a) 2.796 1) 588.84¢ ) 1.11€ d) 12788815’

7) a) logA! logB  b) 2logA+5logB ¢ 3logA! $logB  d) logA+logB



A$*5IBCH ! ! ! '0*+,-! &0OC ! ! "#EF,-(-*+$6!$-?10,7$9+*5%+)!"P@$*+,-. |

Use the properties of logarithms to solve the equations.

1)3=12 2) 47 =6 3)€* =11.5

4)log(2x)= 3 5) 2(10* )= 5( 6) log,(6x! 1! 1

7)log,, (4)=1€ 8)logx+log(3x)=1 9)Inx+2In(5x) = 2
10)In(Inx) =2 11) log(7x)! log(A* B : 12)(InX)* =In x°

13)logx! log(8F log5 log(d 2 14)In(5x! I 2= In(AH 4 15)1200= 400(% 2%

16) If you were to invest $1,000 at 6% compounded monthly, how long would it take for the account to double in value?

17) Itis a fact that only 83% of a 2 pound sample of carbon-14 will remain after 1500 years. Based on this fact,
determine the half-life of carbon-14.

'0*+,1 &0OC ! ! G-.HEIQJ !

1) 2.262 3) 2.442 5) 0.466 7) 0.545 9) 0.666 11) ¥ 13) 89

16) 11.581 years



A$*51BC!I ! ! ! 'O*+,-1 &ON ! ! W(N+(H!45$F*(91&
!

Solve for the variable. Do these problems algebraically and show all of your work.

1 2e3x +1=7 2) |n(|0gX3):2 3) 2|093(X+2)! 3|Og3(X):! 2
4)10(2.25§* = 100 5)log(x) +log(x’) =1 6) log(1000°") = x

7) Find the inverse of the function f(X)=6! 7e¢

8) Suppose that you were to invest $500 in an account that pays 10% interest compounded quarterly. How long would
it take until the value of the account has reached $600?

9) Explain WHY l0og(! 7) is not defined when using real numbers.

10) A small town has been growing exponentially. In 2004, there were 50,000 people and in 2009 there were 87,000
people. Find the function that gives the number of people after t years. When will the town have 100,000? Give the year
and month!

11) The shape that a cable hanging between two poles is not a parabola, in fact the shape is called a )$*(-$9J and the
|
general functionis Y = a(ebx +e bx) . Suppose that two telephone poles are 60 feet apart and the cable that is attached

to them at a height of 25 feet sags to just 10 feet from the ground at the lowest point. Find the equation of the catenary
formed.

12) Listed below is the population of the world in the 20t century in the millions.
Year  Population

1900 1650 a) Use exponential regression to find a function that models this data.
1910 1750

1920 1860

1930 2070

1940 2300

1950 2520 b) Find the population in the year 2050.

1960 3020

1970 3700

1980 4450

1990 5300 c) How long until there are 10 billion people on Earth?

2000 6060

()*+,-! &ON ! ! G--HOUQ !

1) 0.366 4)1.42 5)1 8) 1.846 years 10) 6.245 years

12)a) y=1444.793(1.014 b) 11,627.835 million
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1) How is it possible for a 2x2 linear system to have no solution?

2) Explain how to use the elimination method to solve a 2x2 linear system.

Solve the following systems by using either the elimination method or the substitution method.

X+y=5 2X+5y=13 2h+6k =2
3) 4) 5)
x! y=28 3x! 2y=5 h! 3k=1 1
] 3q+9p=7
)2q+5p:!2
, Zx+iy=2 . 0.1+ 0.0y = 7! . 1.2x+3.5/= 6.1 " x! 2y=5
)%x! 1y=32 )x+ y =500 )3.2x! 4.5~ 8.¢ )Zx! 4y= 8

11) Suppose that a 10% acid solution is mixed with a 25% acid solution in order to create 10 gallons thatis a 17% acid
solution. How much of the 10% solution would be used?

12) It takes a boat 3 hours to travel 40 miles down the Mississippi River. It takes 5 hours to make the return trip. Find
the rate of the Mississippi River?

'0*+,-1 Ccol ! ! G-.HEIQ !

1) The two lines could be parallel. 3) (6.5, 1.5 5 (.3 7) (3,0)

9) (32,2  11) 5} gallons of the10% solution and 4% of the 25% solution.



A$*51BC!I ! ! ! '0*+,-1 COB | ! >H>10+-($9!'1.4(%. !

1) How is it possible for a 3x3 linear system to have no solution?

X+2y=11 2x! 3y=1 2

2) Solve the system y+3z2=7 3) Solve the system X! 4y 3z 0
2x+5z2=2] 12x+ 7y 5z C
X+2y+2z=8 X+2y+3z=29

4) Solve the system 2X! 3y 4z ! 1€ 5) Solve the system 2x! Yy z! 2
x! 5y 5z 6 3x+2y! 6! 8
X! W = 2 3x+5y+z=8

6) Solve the system ! 6x+ 2y1 2z 1 7) Solve the system X! 3y z! 5
5x+2y! 3= 2 It y 2z 3

8) Bob has $1,000 he is going to invest in 3 accounts. There are 2 savings account that pay 3% and 5% simple interest.
There is also a mutual fund that pays 13.5%. He invested twice as much in the mutual fund as in the savings accounts.
After 1 year Bob had earned $87.50 in interest. How much was invested in each account?

9) A small movie theater made $740 in ticket sales in one day. The tickets during the day cost $5, while the night tickets
cost $7. There were a total of 120 sold. How many tickets were sold during the day?

'‘O*+,-! COB ! ! G-.HOUG !
2) (32,3 41273 7) (% , Z—g ,!—é 9) 50 during the day and 70 at night.
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Graph the solution regions for each system of linear inequalities.

x>5 2x+y>13 X+y>5
1) 2) 3)
yl 2 x" 4 4x+2y<16
2x+y! 5 3x+y>30
. X+y<15
4)3x+2y" 8 5 x+y! 16 60, |4
x! 0,y O x!'0,y!'0 i
3!y 2
| %+ 5y> 9 I x+y" 12
7) ¥ 8) Y
X+y<9 X+2y#10
y#9
'0*+,-! CO¥ ! ! ! G-.H(OIQ
1) 3) 5)
7) 8)
. 10
F 40

1 2 3 4 5 6 7 -10 -5 0 5 10
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1) Find the maximum of the function P =12+ 3y 4over the rectangular region with vertices (£2,+3).

5x+4y! 20
2) Maximize Z= X+5Yy! 8subject to the constraints " 3X+4y >12.
X, y#0
Ixt 2y> 9
3) Find the extrema for f (X, y) =2x! 3y* Esubject to the constraints 3X+ y" 11.
X, y#0
ol'x 8
4) Find the extrema for f (X, y) = 3X+ 7 y+ Isubject to the constraints 0! yl 6
7x+10y! 5C
Sx+7y! 50
5) Find the minimum for f (X, y) =15x+ 30ysubject to the constraints 5X+ 7Yy " 120.
0" x"10

6) You grandfather gives you $10,000 (since he won the lottery!) He asks you not to spend any of the money for 10
years. He advises you invest at least $7,500 in municipal bonds that pay 6% interest annually. He also wants no more
than $2,000 in stocks which yield 9% annually. How much should be placed in each investment so that income is
maximized?

7) A furniture manufacturer makes sofas and coffee tables. The sofas take 5 hours to manufacture and the tables take
3.5 hours to manufacture. It then takes 2 hours to deliver and assemble each sofa and 1 hour to deliver and assemble
each table. The company has enough capacity for at most 30 hours of manufacturing and 15 hours for delivery and
assembly. The sofas bring in $110 profit while the tables earn $80 in profit. How much of each product should the
company make in order to maximize profit?

1) A maximum of 9 at the point (! 2,3).
3) Maximum of ! 7.571at (£,28) and a minimum ! 28at(0,11).

5) Maximum of 514.2€at (0,17.143 and a minimum 150at (10, 0).
6) Maximum of 660 at (8000, 2000 and a minimum 450at (7500, 0.
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!

5x+2 _ A B
(x!3)(® 4 k 3 Ix 4

1) Find the values for A and B that would make the equation true:

30x+11 _ A _ B
(2x+3)(5x!' 1) 2x+3 5x!1

2) Find the values for A and B that would make the equation true:

_ , x*+6x+3 A Bx+C
3) Find the values for A and B that would make the equation true: —— =— + .
X+ X x X+1

. : . . 2x+1
4) Find the partial fraction decomposition for > .
10x°! 3™ 27
2
X1 7x+8

5) Find the partial fraction decomposition for f (X) = .
12x%1 7x* ! 10x

X+ X2 13% 11
X2 +2x! 15

6) Find the partial fraction decomposition for

2X+5
6x2!1 % 12

7) Find the partial fraction decomposition for

X2 12x 18

8) Find the partial fraction decomposition for =
X 16X+ 9x

'0*+,-1 COC ! ! ! G-.HOIQ !

20 1
4) +
512x! 9) 515x+3)
3 5
[ T
x!' 3 (x! 33

1) A=117, B=22 2) A=4,B=5

51 4,59 13

2
+ 8) —+
5x 233x+2) 1154x! 5) X
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1) What i the size of the matri i1 234 93 2) Given the mat 11 2 34 3 @ ichentyis a7
atl1s e Slze o e matrix iven e matrix whnichn entry 1s £
% 7 8 9 10' % 7 8 9 10 V1S Bz

I2x+ 3y 15z ¢
3) Create the matrix that represents the system of equations X+5z=11
5w 3z= 4

13 7 12
4) Write the system of equations that the following augmented matrix represents @/4 6 2 g

5) Are the following matrices in reduced row echelon form?

1 04 58 110 0 2
4 g 11 0 12" D10 5
V#0102 8 1 ool V% 0 1 3
#0 0 1 18 # 3
% 0 0 0
6) Use the matrix below to solve the system of equations it represents.
11 0 0 3
11114 L o A
a # 3 3
o 1 5
L bygp 0 1 8¢
8) Use row operations to put the matrices into row-reduced form.
"1 0 2 '5#
"1 2 144
Vg 1 pf b)%lZO 1
2 1 49
2x+y=4
10) Use Gauss-Jordan elimination to solve the system .
x!y=1
X+2y! z= 2
11) Use Gauss-Jordan elimination to solve the system X! y z= O .
2x! =13
'()*+,-! /01! ! ! ! G--HOU@ !
|
12 3 115 9 %
1) 215 2)8 3)% 1 0 5 11. 5)a) no b)yes c)yes
$0 !5 3 4%
;10011—31% ;100!%%
(6b) (31128) (8b)$0O0 1 0 < 11)$0 1 0 £
5001 13, 3001 2.
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1) What can a determinant of a matrix be used for?

2) What is the diff bet 112 d . ?
at is the difference between an ?
B a¥" 3
3) Calculate the 2x2 determinants:
2 8 34 1 0O 5 12 8
a) b) c) d)
5 ! 8 ! 5 2 36 2
4) What is the cofactor for the element &,,for each matrix below:
"2 13 5 122 54 51 "3 15 O#
2D 12 1 mho 0 o0} 93 15 1%
$ 13 99 #0 980 24 $ 12 09
a
5) Find a value for a so that | 4‘ =0.
3x+ay=2

6) Use your answer for a from problem number 5 to solve the system

6x! 4y= 8
7) What do problems 5 & 6 tell you about a system of equations when the determinant is zero?

Calculate the following determinants using either cofactors or the diagonal expansion method.

2 11 3 '3 2 2 0O 5 6
8)|0 2 9)1'4 10 1000 2 1 11)|2 !'5 1

0 !3 1 4 1 1 ! 10 0 9
')*+,-! /oC ! ! ! G-.HOUG !

l'1 2%, N 72 D, : :
2) # 3 4 Bng a 2! 2 matrix, while 4 =114" 213="2 is the determinant of that 2! 2 matrix.

" 7/

4)a) 6 b) 1200 )6 5)a=!2 8) 18 9) 173
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1)Is it possible to use Cramer’s Rule to solve the given system of equations?

17x! 9y 3= €
7x! 90y= 8 19x! 4y 22z (
a) b) ) 2Ix! 5y =z 21
2x! 55y= 9C 22x! W 12z 1
x+yl! z 112
X+2y=3 4x! y=4
2) Use C s Rul 1 3) Use C s Rul 1
) Use Cramer’s Rule to solve X+3y=5 ) Use Cramer’s Rule to solve 3x! 5y=11
x!'y+z=1

0.1%+0.22y=0.3

4) Use Cramer’s Rule to solve 5) Use Cramer’s Rule to solve X+2y =4
) 10.15+0.5y=1.25 ) y

2x+y+z=3
X+y+z=5 3x! 6y+z=3
6) Use Cramer’s Rule to solve ! Xx+2y! z=11 7) Use Cramer’s Rule to solve ! 4X+2y =12
2x+y+2z=7 2x+3y+z=1
O%+-10; 1 ! ! G-H(OIQI !
!
1) a) yes b)no c)yes 3) (f—%,i—? 5) no solution 7) (1—77 ,ﬁ ,%



A$*51BC! ! ! ! 'O*+,-1:01 1 ! ! '(P@(-)(1$-2"'(9+(.
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1) Find the first four terms of the sequence @ =2(n! 1) +5

2) Find the first four terms of the sequence a = 4(0.9™*

3) Find the sum of the first four terms of the sequence @ =2(n! 1) +5

4) Find the sum of the first four terms of the sequence @ = 4(0.5)n! !

5) Explain the difference between a sequence and a series.

6) Find the first four terms of the sequence definedby & =5, a =2a ,+6

1
7) Find the first four terms of the sequence defined by @ = E, a = 4am .t 2

8) Find a formula for the sequence 0,1, 16, 81,...

_ 2 4 8
9) Find a formula for the sequence —, —, —,...
3 9 27
5 5 5
10) Calculate " (2n! 1) 11) Calculate " (! %) 12) Calculate " (2"! 1)
n=1 n=0 n=1
‘O*+,-1;,01 ! ! ! G-.HOUG !
1)5,7,9,11 4) 15 6)5,16,38,82 11) 0.749

9)a =(%)"
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1) Explain the difference between and arithmetic and a geometric sequence.

2) Identify the sequence as arithmetic, geometric or neither.

a) b, 8,11, 14,. b) 7,5, 3,0,.. 016, 8,4, 2,. d) {2" +3}
3) Find the 11t term in the sequence 5, 10, 15, 20,.
4) Find the 10t term in the sequence 100, 50, 25,.

5) Find an explicit formula for the sequence 6, 9, 12,..

1 7 5
6) Find an explicit formula for the sequence —, —, —,.
4 16 8
_ o 2 2 2
7) Find an explicit formula for the sequence 2,! —, — | —
3 9 27

8) For an arithmetic sequence @, it is known that &, = 14 and a, = 47. Find a formula for a,.
9) For an arithmetic sequence @, it is known that 8 =!24 and a,, = ! 79. Find a formula for &, .

10) For a geometric sequence &, it is known that 8, =48and &, = 348. Find a formula for @, .

8 50 25
11) Calculate " 3(! 2)"* 12) Calculate "' 12( 1) 13) Calculate | 10@3)"

n=1 n=0 n=1

14) Suppose you were to invest $500 in an account that pays 6% simple interest and that you did this each year, for 20
years. How much would be in the account at the end of the 20 years? How much would be in the account at the end of
30 years, even if you did not contribute any more to the account?

‘O*+,-1,0> | ! ! ! G--HOU@ !
2) a) Arithmetic b) Neither c) Geometric d) Neither 3) 55
5)a =6+3(n! 1) 7) a =2 Hm 9) a,=!4!5n! 1 11) 1255

!
13) 10
|
I
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1) Create the first 5 levels of Pascal’s Triangle.

2) Compute the following combinations
a) Calculate |,C, b) Calculate ,C, c) Calculate ,C,

3) Use Pascal’s Triangle to expand (! C])4

4) Use Pascal’s Triangle to expand (2X! y)5

5) Find the fifth term in the expansion of (! 3x+ 2y)8

!

6) Find the first 3 terms in the expansion of (! X+ £ y)*°

!

7) Find the coefficient of the term containing X ysin the expansion of (X2 ! 2y)5
!

!

!
!

2) a) 495 b) 495 c) not possible

3) p*! 4p’q+6p°g°! 4pgt+q’ 5) 9072*y* 7) 1 80
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1) Graph the parabola and find the focus and directrix y* =16X

2) Graph the parabola and find the focus and directrix X =1 4y
3) Graph the parabola and find the vertex, focus and directrix (y! 2) =10(x! 3)
4) Graph the parabola and find the vertex, focus and directrix y! 3+ 2x°! 4% C

5) Graph the parabola and find the vertex, focus and directrix 2y2 +4y+8x=4

6) Find the equation of the parabola that has vertex (2, 3) and focus (2, 6)

!

7) Find the equation of the parabola that has vertex (! 2,2) and directrix X =1
!

8) Find the equation of the parabola that has directrix Y = ! 4 and focus (2, 2)

9) Find the equation of the parabola with vertex (2,6) and x-intercepts at 1 and 3.

'0*+,-1301 1! ! G-.H(9! I3 !
1) 3)

implicit plot

v

af
focus 4,0
2r vertex (0, 0)

semi-axis length = 4

focus (3, E)
40
vertex (3,2)

1
semi-axis length — ~ 0.025
40

X
-15-10-05 05 10 15

- . 1
focal parameter = 8 focal parameter 2 ~ 0.05

>

eccentricity 1 eccentricity 1
x

- directrix x=-4 directrix y= %
|
5) 7)(y! 2)?=112(x+2)

y

~ ) focus (—}, —1]
\L 4
vertex (E, - 1)

. " . -
-0.5 0.5 1.0 1.5 4
1 semi-axis length 1

focal parameter =2

eccentricity 1

— directrix x=

7
Yo 9) y=16(x! 2)°+6
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1) Graph the ellipse and find the foci and the length of the major axis Z + %ﬁ =1

2) Graph the ellipse and find the foci and the length of the minor axis 2X° + y2 =12

(X! 5, (y+6)’
16 100

3) Graph the ellipse and find the foci and the length of the minor axis

4) Graph the ellipse and find the foci X* +6X+ y*+12y=8

5) An ellipse has a minor axis length of 4 and a major axis length of 10. Find an equation for this ellipse.

6) Find the equation for an ellipse with a major axis length of 20 and foci at (16, O)
7) Find the equation for an ellipse with a major axis length of 8 and foci at (2,13)
8) Find the equation for an ellipse with vertices at (3, 0)and (3,10)and a minor axis length of 20.

9) Explain why an equation whose graph is an ellipse does not define a function.

10) Is a circle a type of ellipse? Prove your answer.
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9) It would fail the vertical line test.
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1) Graph the hyperbola and find the foci EI_!
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2) Graph the hyperbola and find the foci and vertices ! 2x*+ y*= 12

3) Graph the hyperbola and find the foci and the center

4) Graph the hyperbola and find the foci X* +8X+1! Y+ 12y= 4

5) Graph the hyperbola and find the foci | 3x*+ Ox+ 12+ 2"+ 12y= :
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6) Find the equation for a hyperbola with a center at (0, 0)and foci at (£6, 0)

7) Find the equation for a hyperbola passing through (5, 3) and vertices at (4, 0)
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8) Find the equation for the asymptotes of the hyperbola 1_6 !
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9) Find the equation for the asymptotes of the hyperbola | 4x%+ y2: 4

10) Is a hyperbola made from two parabolas? Prove your answer.
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Solve each system of equations, graph the functions and show where they intersect.

20 \2 = — 2 — 2
1)x +y =4 2)y (x')+1 3)y (x+3)°!'5
y =2X y=1x5 y=1x+6

4) Create a system of equations for 2 parabolas that do not intersect.

5) Create a system of equations for 2 ellipse that do not intersect.
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XiY X+y* =4 X +y’ =4
6) 4 16 7) 2, oo 8) 5
y=2x+2 2x° 1 y=1 y =2X

9) Create a system of equations for a circle and a parabola that intersect exactly once.

2 2 = 2 =
=4 +5x 2x+5y+5xy=8 X°+ vy =16

10) y 11) y Y 12) y

Xy =2 xy! 2= 0 y=x!8x 16
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