Name:

PRE-CALCULUS REVIEW: Pcicke! #|

Topic A: Basic Parent Functions and Transformations

Directons: For each function family, give the parent function and sketch the shape of the graph.

Linear Absolute Value
A A

\ 4

A
\4
A

Quadratic Cubic

A
Y
A
\ 4

A\ 4 Y

Square Root Cube Root

A
\ 4
A

\ 4

\ 4 \4

Reciprocal Greatest Integer
A A

A
\4
A
\ 4

Recall the following transformations rules given a function f{(x):

Translations (Shifts) Reflections Dilations (compress/stretch)
f(x + h) shifts left e flx)
—f(x) reflects is a vertical compression
£(x—h) shifts right over the x-axis when |a|< 1 and a vertical stretch
when |al| > 1
f(x)+k shifts up f(b-x)
f(=x) reflects is a horizontal stretch
over the y-axis when | 5| < 1 and a horizontal

f(x) -k shifts down

compression when |b| > 1

Directions: Describe the fransformations from the parent function.

L f(x)=3(x+7)" +4 2. f(x)=|]-2(x-7|-9 3 f(v)=_*8 s
6

4. The greatest integer parent function is
reflected in the y-axis, horizontally stretched
by a factor of 4, and translated 3 units left.
Write an equation to represent the new
function.

5. The square root parent function is reflected in
the x-axis, vertically compressed by a factor
of 2, then franslated 5 units right and 1 unit
down. Write an equation to represent the
new function.
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7. A certain function is reflected in the x-axis,
vertically compressed by a factor of %,
translated right 3 and up 7. If the new function

is represented by f(x) = 9|5(x —3)|+2, write an
equation that could represent the original
function.

6. Transformations were applied to the quadratic
parent function such that it creates an
absolute maximum at (-7, -2). Write an
equation that could represent this new

function.

Directions: Using the description of transformations from the parent function, (a) write a function,
then (b) graph the function and state its domain and range.
8. The cube root function is reflected in the 9. The reciprocal function is vertically stretched

y-axis, horizontally compressed by a factor by a factor of 3, horizontally stretched by a
of 2, and translated left 1 and down 3. factor of 2, then translated right 4 and up 1.

a. a.

Domain: b. A Domain:

Y

A

Range:

Y

A

Range:

Topic B: Symmetry; Even and Odd Functions
Directions: Use the graph to determine if the relations given below are symmetric to the x-axis,
y-axis, or origin. Confirm your answer algebraically.

12. 2(x-3)* +y* =36

10.y=%x3—5x ‘I‘I.y=§|5x|—6

~
~]

e ——
~
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Directions: Determine algebraically if the function is even, odd, or neither. If even or odd, describe

-x*+7

the symmetry.

13. f(x) =422 +9

14. £(x) =

4

Topic C: Continuity

Directions: Determine if the functions below are continuous. If discontinuous, identify the type and

location of discontinuity.
15. . « 16. 17. 18. %
\ /
\ / N
\ / .
\[ [/ l/
\‘ \
I
}
Topic D: Inverse Functions
Directions: Determine if the graph represents a one-to-one function.
20. 21.

19.

~——

e

|
|
1
|

Directions: Find the inverse of each function. Then, graph both the function and its inverse.
A

22. f(x)=§+2

Y

\4
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23. f(x)=23x—4

\ 4

Topic E: Piecewise Functions

Directions: Graph the piecewise function. |dentify the domain, range, and state the location and

type of any discontinuities.

1 if x<=2 A Domain:
2 .
——x+3 if x=3
3 Range:
Discontinuities:
Y
4 .’ : A Domain:
| <
25. f(x)={x+2 *
-3x+8 if x>1
Range:

A

\ 4

Discontinuities:

N8 -2x ifx<2 /

26 f(x)=14]x-3| f2<x<5

2x—-7 if x>5

Domain:

A

A 4

Range:

Discontinuities:
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Pre-Culeulns Review

QUIZ 1

Name:

Date: Per:

1. The minimum point on the graph of the
function f(x) is (-4, -1). What is the minimum
point on the graph of the function f(x + 2)?

A. (-4, -3)
B.(-4,1)

C.(-2,-1)
D. (-6, -1)

2. If the function below is reflected in the x-axis,
then horizontally compressed by a factor of
1/3, which equation represents the new
function?

fmlT A. f(x)=-3x°
| EESCE [—%xf

/ C. £(x) = ~(3x)°
| D. /(x) = —(%xja

4. The graph of f{x) is shown below.

t(x)

Which graph best represents a - f{-x)if0<a <1?

f(x) f(x)

A. C.

B. f(x) D. f(x)

3. The function f(x)=Vx is transformed to
create function g below. Which describes a
transformation that took place?

TOEENE e

A. ashiftf one unit to the left
B. a shift one unit down

C. a horizontal stretch of 2
D. areflection in the y-axis

5. A function f'was reflected in the x-axis, then
translated three units left and two units down
down to create function g shown below.
Which function represents f?

CI(X)k '|
A f(x)=—+5
x+1
1
] B. f(X)—E-F]
/ C. f(x)zL—(S
] x+1
—— !
l D. f(X):E—:))

6. If p and ¢ are real numbers, which statement is
true?

f(x)=(x-p)+gq

A. The function decreases on the interval [-q, «).
B. The function increases on the interval [p, «).
C. The domain of the function is [p, =).

D. The range of the function is [-g, »).
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7. What is the domain of the function below?

f(x)=v2x+6
A. (-, ) C.[3, =)
B. [6, ) D. [3, =)

8. What set of fransformations would cause f
and g to have the same range?

f(x)=~(x+5)" -4 g(x)=(x-1)"-

A. Reflectgin the x-axis; Translate ftwo units up.

B. Reflect fin the x-axis; Translate g four units down.

C. Reflectgin the x-axis; Translate f'six units up.

D. Reflect fin the x-axis; Translate g two units down.

12. Given the graph of f{x) below, which
statement is true?
f(x

-

A. f has ajump discontinuity at x =-1.

B. / has a removable discontinuity at x =-1.
C. f has aremovable discontinuity at x = 3.
D. f/ has an infinite discontinuity at x = 3.

9. Which function is odd?

A. f(x)=Vx*-3
B /()=

C. f(x)=|x+2

D. f(x)=2x"-8x"+3

13. The graph of f{x) = x3 + 5 is reflected in the
x-axis, then translated two units left. Which
equation represents the inverse of the new
function?

—Jx+5-4 C.f'=Vx+3
=J-x+5-2 D. /' =3x+7

10. Which equation, if true, will show that
y?2 = x - 4 is symmetric to the x-axis?

A (v)?=x-4
B.y?=-x-4

C.(w)=x-4
=-(x—-4)

11. Given the function f{x) below, which
statement s true?

, x<1

f(x)={x3—2, x>1

A. f has ajump discontinuity at x = 1.

B. / has an infinite discontinuity atx=1.

C. f has aremovable discontinuity at x = 1.
D. f is continuous on the real numbers.

14. The graph of f{x) is shown below.

f(x)

Which graph best represents the inverse of f{x)?

f(x) f(x)

A. C.

B. ) D.
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Name:

PRE-CALCULUS REVIEW: Packel #2

Topic A: Graphs of Polynomial Functions

Directions: Given the graph of each polynomial function below, determine the sign of the leading

coefficient and whether the function has an even or odd degree.

1.

2.

3.

Directions: Graph each function, then identify its key characteristics.

4, f(x)=2x"+x*—6x+3

A

A

\ 4

Domain: Range:

x-intercepf(s):

y-intercept:

Rel. Minimum(s):

Rel. Maximum(s):

Inc. Interval(s):

Dec. Interval(s):

End Behavior:

5. f(x)=—x"+x*+4x" -6

Domain: Range:

x-intercepf(s):

y-intercept:

Rel. Minimum(s):

A

Y

Rel. Maximum(s):

Inc. Interval(s):

Dec. Interval(s):

End Behavior:
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Topic B: Zeros of Polynomial Functions

Directions: Find all zeros for each function. Simplify all irrational zeros and complex solutions.

6. f(x)=9x" +68x* - 32 7. f(x)=2x*-11x* +2x+15

8. f(x)=x>-6x"+15x-28 9. f(x)=x>-6x*-12x+8

Directions: Identify the zeros, their multiplicities, and describe the effect on the graph.

10. f(x)=2x"-24x° +72x" 11. f(x)=x°+3x" —9x° - 27x°

Zero | Multiplicity Effect Zero | Multiplicity Effect

Topic C: Graphs of Rational Functions

Directions: Graph each function, then identify its key characteristics.

3xX° +7x+2 A Domain: Range:
12, f(x)=—F—F
X +x-2

x-intercepi(s):

y-intercept:

Vertical Asymptote:

A
A 4

Horizontal Asymptote:

Slant Asymptote:

Hole(s):
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X +7x+13

13. f(x)=

Domain:

x+4

Range:

x-intercepi(s):

y-intercept:

Y

A

Vertical Asymptote:

Horizontal Asymptote:

Slant Asymptote:

Hole(s):

Topic D: Graphs of Exponential & Logarithmic Functions

Directions: Graph each function, then identify its key characteristics.

14. f(x) = % : (2)”‘ -5

A

15. f(x) = - +1

< > < >
\ \ 4
Domain: Range: Domain: Range:
y-intercept: Asymptote: y-intercept: Asymptote:
16. f(x)=log,(x+6)-3 . 17. f(x) =log,(x+5)+2 ,
_ A\
3
A 4 \4
Domain: Range: Domain: Range:
x-intercept: Asymptote: Xx-intercept: Asymptote:
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Topic E: Solving Logarithmic & Exponential Equations

Directions: Solve each equation, rounding to the nearest ten-thousandths place when necessary.

18. 2-In(2n) =In(n + 3) +In(3n - 2)

19. log,3+log,(3y* +8) =2

.I 2x-1 .I x+3
2. | =64 .|~
) - fa)

21.9.-5%°+5=93

22. The population of a certain town was 24,250. Fifteen years later, the population decreased to
10,625. If the population followed a continuous exponential decay model, find the rate at

which the population decreased.

23. Myles was gifted $3,000 as a graduation present. He deposited half intfo an account that earns
3.25% interest compounded monthly and the other half into an account that earns 2.5% interest
compounded confinuously. If Myles does not make any additional deposits or withdrawals, how
long will it take for each account to double in value?

24. The number of radio commercials for a product affects the amount of people who purchase the
product. Use the table below and a logistic function to determine how many commercials it
takes for 17% of people to purchase the product.

Commercials | People (%)

0 1.7

20 4

40 5.2

60 9.1

80 16.4

100 20.7

120 24.3
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Pre-Ouloufins Review

QUIZ 2

Name:

Date: Per:

1. Which statementis true regarding the end
behavior of the function below?

f(x)=-5(x+2)(x-3)"(x-1)°

A. fisincreasing at both its left and right ends
B. fis decreasing at both its left and right ends

C. fis increasing at its left end and decreasing
at its right end

D. fis decreasing at its leftend and increasing
at its right end

4. What are the zeros of the function below?

f(x)=x"+3x*-11x-21

3,-3
-3,3
2
2

I+

3,—
-3,

P D N

A.
B.
C.
D.

o o
55
—_— ——

H+

2. Which statementis true about the graph of
the function f{x) = -3x* + 12x2?

A. fcrosses the x-axis at x=-2,x=0, and x = 2.

B. ftouches, but does not cross the x-axis at
x=-2andx=-2.

C. fcrosses the x-axis at x = 0 and touches but
does not cross the x-axis at x = -2 and x = 2.

D. fcrosses the x-axis at x = -2 and x = 2, then

fouches but does not cross the x-axis at x = 0.

5. What are the zeros of the function below?

f(x)=x*+x2-72

{¥242, +3}

A.

B. {4212, +3i}
C. {x2iV2, +3}
D. {+22, +3if

3. Which function has the following
characteristics?

* It has arelative maximum at (-1, -8).
* It has a y-intercept at (0, -9).
* Ithaszerosatx={3, 1}.

f(x)=x"—4x* -12x -9
f(x)=x" —4x> +4x* -9
f(x)=x" —4x> —=2x* +12x+9
f(x)=x" +4x> +4x° -9

onNnwp»>

6. Which function has an x-intercept at (1, 0)
and a horizontal asymptote of y = -4/3?

8x2 + 5x -3 :3x2+7x+4
A. f(x)zm C. f(x) A2 + 4x
B. /() =—55—— D J="Ta o

7. If the function below has a y-intercept at
(0, -4) and a vertical asymptote at x = 2, what
are the values of a and b?

-16
ax+b

f(x)=

A.a=2and b=-4
B.a=-2and b=4
C.a=-4andb=2
D.a=-2and b=-4
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8. Which characteristics describes the graph of
the function below?
x?-3x-4

)= =3

A. Therearezerosatx=-4and x =1

B. The y-intercept is (0, -2).

C. Thereis a vertical asymptote atx =-1.
D. Thereis aslant asymptoteat y =x-1.

9. Which statement is true regarding the two
functions below?

FUNCTION B
f)=2"-4

FUNCTION A
f(x) =1og,;(x - 4) -1

A. Function A has a vertical asymptote at x = 4
and Function B has a horizontal asymptote
aty=-4.

B. Function A has a vertical asymptote atx =-4
and Function B has a horizontal asymptote
aty=4,

C. Function A has a vertical asymptote at x =1
and Function B has a horizontal asymptote
aty=-1.

D. The functions are inverses of each other.

12. Find the solution to the equation below.

81 -27° =0

o~

13. Which value is the closest to the solution of
the equation below?

13 +5=85

A. 18147
B. 1.8695
C. 1.9722

D. 2.1458

10. Which function has the characteristics below?

*  f(x) has an x-intercept at (2, 0).
* As x approaches «, f(x) approaches «.

A f(x)= (%) -2 C. f(x)=2"2-1
B. f(x)=In(x-1) D. f(x)=log,(x+3)

14. Finn inherited $8,000 from his grandparents.
He placed the money in an account that
earns 6.75% interest compounded
semiannually. If he makes no other deposits
or withdrawals, how much interest will he
have earned after 5 years?

A. $2,731.27
B. $2,895.92
C. $3.015.78
D. $3,149.24

11. Find the solution to the equation below.

2-log(k-1)= %I098+Iog(3k+5)

15. At the beginning of 2012, Jensyn deposited
$500 into an account that earns 4% interest
compounded continuously. If she makes no
other deposits or withdrawals, in what year
can she expect to triple her investment?

A. 2038
B. 2039
C. 2040
D. 2041
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Name:

PRE-CALCULUS REVIEW: Packe! #3

Topic A: Graphing Trigonometric Functions

Directions: Graph each function and identify its key characteristics.

1. f(x) :—4-cos%x

A

\4

2. 1(x) :%-co’rx

A

\4

-2z - T 2z 2 - z 2r
2 2
-4 -4
£Z v
Amplitude: Period: Amplitude: Period:
. 8 5
3. f(x)=2-sin—x 4. f(x)=—-=-sec2x
3 2
A A
4 4
2 2
< -2 - T 2z > < -2z - b4 2z >
2 -2
-4 -4
v £Z
Amplitude: Period: Amplitude: Period:
T 4 Vs
5. f(x)=tan| x+ = |+]1 6. f(x)=-csc—|x—=1|-3
4 A 3 2
A
4 4
2 2
< -2z - T 2z > < -2 - T 2z >
2 )
-4 -4
v 7
Amplitude: Period: Amplitude: Period:
Phase Shift: Vertical Shift: Phase Shift: Vertical Shift:
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3 2
7. f(x)=2-cos4[x+3—”J—1 f(x)z——-sec—(x—yz)+2
4 A 2 3 A
4 4
2 2
< 27 - T 2 > N -2z - T 2 >
2 -2
-4 -4
A\ 4 \ 4
Amplitude: Period: Amplitude: Period:
Phase Shift: Vertical Shift: Phase Shift: Vertical Shift:
Topic B: Inverses & Compositions of Trigonometric Functions
Directions: Give the exact value, if it exists.
9. arcsin (-1) 10. tan”' (_\/5) 11. arccos (-2)
14. cos (arctan O
12. arctan| tanZ 13. sin™ cos7—” ( )
2 I
Topic C: Using Identities to Find Exact Values
Directions: Find each exact value.
_ 1 T e 5\/7 ps . .
15. f COSH—E Gnd0<9<§,flﬂd COos 26. 16. If Tcnﬂ:_7 Ohd§<ﬂ<7r, find s|n2ﬂ_
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17. sin 202.5 18. ’ronS—”
12
19. If siny = & and Z < y <, find cosZ. 20. If tana = —ﬁ and 3z <a<2r,find tanZ.
5 2 2 3 2 2
21.cos 75 22, ’ronm
12
23. 3 sin3ﬁ+sin]3—” 24. cos]?’—”—cos7—”
12 12 12 12
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25. cos3—”~sin1
4 12

26. 4cos£'cos£
12 12

Topic D: Simplifying Trigonometric Expressions

Directions: Simplify each trigonometric expression.

Cos*4—cos’A4-sec?*4

28 (cotp + cscp)(cotp —cscp)

27.
sin?4 cscp
1+sinx  cosx secd-siné
29. + - L
cosx  1+sinx coté +tand

Topic E: Solving Trigonometric Equations

Directions: Solve each equation for the given interval.

31. 10sine - cosa — 24/3 sina = —7\/§sina; [0, 7]

32. 5¢csc’d-5=>5cotd; [r,27]
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33. cos2y+3cos’y—1=cos’y+1; [0,27]

34. sin3x+sinx =Ccosx; {O,g}

Topic F: Law of Sines & Cosines

35. Solve the triangle below. Round all answers to the nearest tenth.

Q
13m/ 139"

P 31m R

m/P =

mZR =

36. In ALMN, if mzM =55, MN =19 in, and
LN =161in, find m«N.

37.In AXYZ, it mzX=97°, XY =23 cm, and
YZ =22 cm, find m«£Z.

38. A fox leaves his den and fravels N 54° W. After traveling 3.6 miles, he changes direction and
travels 8 miles due east before stopping. How far is the fox from his den?2

39. Ed is staining his triangular deck. If the sides of the deck measure 40 feet, 51 feet, and 50 feet,
and each can of stain covers 175 square feet, determine how many cans Ed will need.
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Pre-Ouloufins Review
QUIZ 3

Name:

Date: Per:

4. The graph of the function f{x) = sin x undergoes
a vertical stretch by a factor of 3, a phase
shift of n/4 radians to the right, then a horizontal
compression by a factor of .. Which statement
is true regarding the transformed function?

A. The y-intercept is (0, 3).

B. The function intersects the x-axis at

1. Which function has a period of 2xr and an
amplitude of 4?

A. f(x)=4-cosx C. f(x)=2-sin4x

B. f(x)=4-cos2x D. f(x)=4-sin%x

[% + %[ Oj where k is an integer.

C. The period is 2x.
D. The amplitudeis 2.

2. The graph of f{x) = sec x undergoes a reflection
about the x-axis and a horizontal stretch by
a factor of 2. Which graph shows this
transformed function?

A. C. TT T T T
: ] [
1 {
4/“ Il Il N '3
AR AR
: A A
f \
1 i
B T 1T D 1
NI
NV 7
g [
AR AV i
I i

5. Find the exact value of the expression below.

a5

>

=R
0

o
|
N|— N —

6. If secx= —g and csc x > 0, find the exact

value of tan x.

2 21

V21 5421

B. - p. -2l
2 21

3. Which function is shown on the graph below?

, A ()= COT(x N %) 0
| LT | B. f(x)=COT(x+%)_]
A

C. /(x)= —fon(x+gj_]
VEAVENRYEAY
\l \l . \l \l D. f(x)=—Ton(x+%J_1

17
value of tan 26.

7.fcos 0= —i and <6< 3?” find the exact

2 20
161 C. e
] 161
n 16
289 240
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8. Iftan 4 = -2v6 and 3?” < A< 27z, find the exact

. A
value of sin— .

2
25 J10
— c. —
5 5

12. Find all solutions to the equation below on
the given interval.

3cos’d+2-sin’d = —4cosé; [0, 27:)

a {70 ¢ [
"le 6 "6 6

47 5rx 21 4n
W?ﬂ ”%F}

9. Find the exact value of tan%

A 2-43
B. 2++/3
C. J3-2
D. 2-43

13. Find all solutions to the equation below on
the given interval.

3sinu = —4sin’u — cos 2u; [ 0, 2n)

{77: 3r ]]72'}
A -

6 2 6
I .
3 2 3 4 4

10. Find the exact value of the expression below.

3z

sin—-cosl
4 12
-1 -
A Y3 c. 1=¥8
4 4
B, -3 p. 143
4 4

14. In AABC, m/A = 48°, AB = 27 feet, and

BC = 21 feet. Which statementis true?

. No triangle exists with these measurements.
mZB can be 24.8° or 107.2°.

. mZB can be 59.2° or 24.8°.

. mZC can only be 24.8°.

on = >

11. Find all solutions to the equation below on
the given interval.

COS x-secx =~2cos x; [ 7,2r)

Y4 5t 7/n
A. {— C. — 7}
B {7_”} D. {ﬁ,ﬁ}

4 33

15. A triangular greenspace is formed by three
roads in a neighborhood: Derby Lane,
Harvest Drive, and Cary Drive. The length of
the greenspace along Derby Lane and
Harvest Drive is 15 meters and 21 meters,
respectively. If the angle formed by Derby
Lane and Harvest Drive is 58°, find the angle

formed by Derby Lane and Cary Drive.

A. 44.3°
B. 49.5°
C.77.7°
D. 65.3°
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Name: PRE-CALCULUS REVIEW: Pockel 4

Topic A: Vectors & Vector Operations

Directions: Use the initial and terminal points of the vectors below to give the component form,
linear combination using standard vectors i and j, magnitude, and direction angle for each angle.

1. CD with C(-7. 5) and D(-5, 4) 2. PO with P(-1,-1) and O(5, 3)
Component Form: Linear Combination: Component Form: Linear Combination:
Magnitude: Direction Angle: Magnitude: Direction Angle:

Directions: Find each of the following fora =(8,0), b= (-3,7), and ¢ = (6, -9).

3.b-a 4. 2a + 3¢ 1 5
5. ——c¢c——a

2

Directions: Find the component form of each vector with the given magnitude and direction angle.

6. Ikl =14, 9 =225° 7. la|=5 6=110°

Directions: Convert each vector to trigonometric form.

8. z = 5i - 5j 9. EF with E(3, 1) and F(2, -2)

Topic B: Dot Products & Angle Between Vectors

Directions: Find the dot product of the given vectors, then determine whether the vectors are
orthogonal.

10. ¢=(6, 4) and d =(-2, 3) 11. p=3i-4j and q=-12i+9j

© Gina Wilson (All Things Algebra®, LLC), 2019



Directions: Find the angle between each vector pair.

12. x=(-7,2) and y =(5, 6 13. m =i and n=3i+10j

Topic C: Vector Applications

14. Leon kicks a soccer ball off the ground so that it fravels with a velocity of 71 kilometers per hour

at an angle of 41° with the ground. Find the magnitude of the horizontal and vertical
components.

15. A blimp is traveling at a speed of 44 miles per hour in the direction of N 62° E. While in transit, the
blimp encounters wind traveling at a velocity of 29 miles per hour traveling in the direction of
N 4° W. Find the resultant speed and direction of the blimp.

16. Two tugboats are pulling a freighter into a port. If Tugboat A is traveling in the direction N 37° W
with a force of 31,000 kilograms, Tugboat B is traveling in the direction S 11° W with a force of
26,250 kilograms, find the magnitude and direction angle of the resultant force on the freighter.

Topic D: Polar vs. Rectangular Coordinates

Directions: Given each point on the polar grids below, name two different pairs of polar coordinates
if 0<0<2nx.

17. 18. 7

(SIE)

2
3

Wl
w
wly

ol§

o la
ol

o3
o3

5z 4z

\
olg
olg

© Gina Wilson (All Things Algebra®, LLC), 2019




Directions: Convert each pair of polar coordinates to rectangular coordinates. Round to the nearest

hundredth if necessary.

19. (—7, fj
3

V1
20. | 6, —
( 4 )

2. (3-22]
15

Directions: Convert each pair of rectangular coordinates to polar coordinates. Round to the
nearest hundredth if necessary. If 0 < 6 < 2z, give two possible solutions.

22. (5, 5)

23. (—3J§, - 3)

24. (-2, 6)

Topic E: Polar Graphs

Directions: Classify the curve of each polar equation.

25. r=2+4cosé

26. r* =4cos(26)

27. r=4+2sin@

28. r =7cos(50)

Directions: Classify each of the following, then sketch the graph of each equation.

29. r = 5sin(20) w 2 30. r=—-4cosd z_ &
3 3 P R
5z r z
3 z B ¢
% — Do % SewRBES
73 (1 s T
6 6 6 6
in 5r 4 S5t
3 3 3 B E3 3
0 2
31. +2 =81sin(20) w 3 . 32. r=3+3sin¢ w2z
3. 3 3 R
6 s é é
T ————y () 4 >0

SN

Nk

o
ol3

Ar
3

w|¢

3z
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Topic F: Polar vs. Rectangular Equations

Directions: Convert the equations from polar to rectangular form.

2
X

33, =%
73

34. (x-4) +(y+1)*’ =17

Directions: Convert the equations from rectangular to polar form.

35. r=-8cscé

36. r=—4cos@+10sin@

Topic G: Polar Forms of Complex Numbers

Directions: Convert each complex number to polar form.

37. 8-8i

38. /1545

Directions: Convert the polar form of each complex number to rectangular form.

39. 2(cos%+isin—”

5)

40. ﬁ(cos% + isingj
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Directions: Find each product or quotient. Express your answer in rectangular form.

41. 5 cosZ +isinZ |.3 coss—”+isin
2 2 6

5z
6

42. 4(c0557” +isin

STHJ +6\/§(cos% + isin%)

Directions: Find each power. Express your answer

in rectangular form.

6
43. {3(005 T +isin zﬂ
4 4

a4. (\3-i)

Topic H: Graphing Parametric Equations

Directions: Sketch the curve given by each set of parametric equations over the given interval.
Use arrows to indicate the direction of the curve as t increases.

45 x=2t-1, y=1> (-3<t<3)

A

A
\4

46. x=1t" -1, y=2t (-2<t<2)

A
Y

Topic I: Parametric vs.

Rectangular Equations

Directions: Write each set of parametric equations in rectangular form. Note any restrictions on the

domain.

47. x=2t-3, y=—-t+6

48. x:t2_4[y:3t
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49. x =3cos0, y = 5sind

50. x=cosf+4, y=sind-1

Topic J: Applications of Parametric Equations

Use for questions 51 and 52: A ball was launched at an angle of elevation of 82° at an initial velocity
of 36 meters per second from a height of 14 meters above ground.

51. Find the horizontal distance the ball has
fraveled at 2.5 seconds.

52. Find the vertical distance the ball has
fraveled at 2.5 seconds.

Use for questions 53 and 54: A soccer ball is kicked

down the field. The ball travels at an angle of

elevation of 53° at an initial velocity of 16 meters per second.

53. What was the maximum height of the balle

54. What was the horizontal distance the ball
traveled at its maximum height?

Use for questions 55 and 56: A frog leaped from the ground at an angle of elevation of 53°, leaping

at an initial velocity of 8 feet per second.

55. How long was the frog in the qir?

56. What was the horizontal distance fraveled by
the frog?
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Pre-Culeulns Review

QUIZ 4

Name:

Date: Per:

1. Given R(4, -1) and §(-2, 7), give the
magnitude and approximate direction angle
for RS.

210; 71.57°
210;108.43°
10; 126.87°
10; 143.13°

conow=w»

4. Two soccer players kick a ball at the same
time. One player kicks the ball with a force
of 148 newtons in the direction of N 40° E.
The other player kicks with a force of 115
newtons in the direction of N 70° W. What is
the resultant magnitude and direction of the
resultant force on the ball?

A. 153.26 newtons; N 4.84° W
B. 161.54 newtons; N 4.84° W
C. 153.26 newtons; N 4.16° E
D. 161.54 newtons; N 4.16° E

2. Vector a has a magnitude of 4 units and a
direction of -30°. Vector b has a magnitude
of 2 units and a direction of 90°. Which is the
component form of vector cif ¢ = a + 2b?

A. (2,-23)
B. (-2, 243)
C. (-243, 2)
D. (243, 2)

5. A helicopter flying with a velocity of 125
miles per hour makes a 36° angle with the
horizontal. What is the approximate vertical
component of the helicopters velocity?

A. 73.47 mph
B. 83.92 mph
C. 95.28 mph
D. 101.13 mph

3. Find the approximate measure of the angle
formed between the vectors given below.

u=-i+7j, v=2i+3j

A. 37.78°
B. 38.19°
C. 41.82°
D. 48.34°

6. Which point maps to the same position on a
polar coordinate as point P below?

pf 1137
18

7. What are the rectangular coordinates of the
polar coordinates given below?

(-4
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8. Which statement best describes the graph of
the polar equation below?

r =cos36

A. Arose with 6 petals
B. Arose with 3 petals.
C. A cardioid.

D. Alemniscate.

9. The graph of the equationr=a + bsin @ is
shown below. Which gives possible values for
a and b?

Aa=-2,b=-3
B. a=2,b6=-3
C.a=3b=2
D.a=2,b=3

12. Which graph represents the pair of parametric
equations below on the given interval?

t2

=——,y=t —-2<t<4
X 4 y
A. j C.
1
B D.

10. A circle has a radius of 4 and a center at
(0, 4) in the rectangular plane. What is the
polar equation for this circle?

A. r =8cosd
B. r =4cosé
C.r=_8sind
D. r =4sin@

13. Give the rectangular form of the pair of
parametric equations below.

x=1"-2,y="5¢t

A y=15 x+2
B. y=25Jx-2
C.y=+2Jx-5
D. y=i2\/m

11. Which expression is the equivalent polar form
of the expression below?

(1-iv3)’

A. 16(cos]o—ﬂ+isin]o—”j
3 3

B. 32(c0525—”+isin25—”j
3 3

C. 243((:05]0—7[ +isin ]O—”)
3 3

D. 243(0,0525—” + isin25—”j
3 3

14. Which set of parametric equations represent
the rectangular equation shown below?

+
81 16

A. x=4sin6d, y =9cosd
B. x=9sind, y=4coséd
C. x=4cos6, y =9sind
D. x=9cosé, y =4sind

15. Areferee threw a flag at a speed of 30 feet
per second at an angle of elevation of 55°.
If the flag left his hand at a height of 4 feet,
how far from the point where the referee is
standing does the flag land?

A. 23.55 ft
B. 24.73 ft

C.26.14 1t
D. 28.91 ft
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Name:

PRE-CALCULUS REVIEW: Pockel #|

Toplc A: Bcsu: Pc:ren’r Functions and Transformcshens

Direcions For eoch funchon family, give the parent function and sketch the shcpe of 1he grcph
Linear Absolute Value Quadratic Cubic
Square Root Cube Root Reciprocal

Greatest Integer

A

«—
v

Recall the following transformations rules given a function f{x):
Translations (Shifts)

Reflections Dilations (compress/stretch)

a- f(x)
is a vertical compression
when |a| <1 and a vertical siretch
when |a| > 1
f(x)+k shifts up f(b-x)
is a horizontal stretch
when | 4| < 1 and a horizontal

compression when | 5] > 1

S (x+ k) shifts left

- f(x) reflects
f(x - h) shifts right over the x-axis

f(-x) reflects
S(x) -k shifts down over the y-axis

Directions: Describe the transformations from the parent function.

1. f(x)=3(x+7)° + 4 2. f(x)=]-2x-1|-9

3. f()__x+8 5
“Nevk. stretth by 3 | —getieet in Y -0Xis

- Horiz . Compression

-Reteet N X-axis
“translate \ef+ 7 ‘

~ Nért. Comopression
ond up 4 by /2 P
“Translatt vight ) et €
ond down 9 Tmmla‘;\lgw:.:H )

4. The greatest integer parent function is 5. The square root parent function is reflected in
reflected in the y-axis, horizontally stretched the x-avis,vertically compressed by a factor
by a factor of 4, and translated 3 units left. of 2, then franslated 5 unit right and 1 unit
Write an equation to represent the new down. Write an equation to represent the
function. new function.

£ix) = [[--5 (x+3)]] f)="3Ix=5 -1
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function.

é. Transformations were applied to the qyad rafc
parent function such that it creates an
absolute maximum at {-7, -2). Write an
equation that could represent this new

fx)= - (x+M -2

function.

7. A certain function is reflected in the x-axis,
vertically compressed by a factor of %,
tfranslated right 3 and up 7. If the new function

is represented by f(x) =9|5(x-3)|+2, write an
equation that could represent the original

fix)=-12|5x| -5

Directions: Using the description of transformations from the parent function, (a) write a function,
then (b) graph the function and state its domain and range.

8. The cube root function is reflected in the
y-axis, horizontally compressed by a factor
of Y., and translated left 1 and down 3.

9. The reciprocal function is vertically stretched
by a factor of 3, horizontally stretched by a
factor of 2, then translated right 4 and up 1.

qa.

F0O0= -2(x+1) -3 F0d = ‘(x-q) Al
b. A Domain: b. - Domain:
R ix|x# 4§
-)
& \\ﬂ ’ Range: n ‘ > Range:
sl R $yly#1]

Topic B: Symmetry; E n-‘dnd Odd Funchons

Directions: Use the grcph to determlne if the relohons given below are symmemc to the x-axis,
y-axis, or origin. Confirm your answer algebraically.

10. y=%x3 _5x

= -\i(—x)S—sc-x)
-y = -.71:,(3 +5X

Symmetvic o origin|

1Ly=§bq-

y=E|s)] -
=-_%; |-5x | -
y=%15x|-b

|Symmetic 1 XS

12. 2(x-3)* + y? = 36

I

2(x-3)%+ (-y)2 = 3¢,
2Ax-2)* ¥y* =30

Symmenvic to X-axis

LT
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Directions: Determine algebraically if the function is even, odd, or neither. If even or odd, describe

the symmeiry.

13. £(x) =42 +9 14, ()= 247
'F(‘)‘) =4 Z('X)z +°l _F(,x) - __(__ X>3 _\."l

s " Y2x2 +9

EVen ngmcw-ro v}-oms

f0 = x-”HLl

Toplc c: Com‘mun’ry

location of discontinuity.

Dlrections: Defermlne |f the funchons below are conhnuous If dusconhnuous |denhfy the type and

15. — | 16. 17. 18.
\\ 4 ™ II \‘\
\ Vi ‘
\ S .
I
\ / / i~ s
\
1
. DisConhnuews ; ) DisContinuows
ConHnuous oL Connuous %=1; infinite
X=3; jump X= 3 removable

““Topie D: Inverse F

Dlrecﬂons Determlne |f the groph represents aone- to-one func’non

19. 20. 21.
,/
] No = Nes yes
Y / o A
4 ] 1!
1
1
Directions: Find the inverse of each function. Then, graph both the function and its inverse.
22. f(x)=§+2 W= _5__+2_ AN /
X
Y X
A
X-2 =5, N
N Pamac P>
2 1§ e
y(x-2) =5 X
|
X-2 1
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23. f(x)=2%x-4 X= 23'\’.—4-‘

-7|:x = 31\’_‘_}

$Xx3=y-4
doyv3 =
3 X +Yy y

A}

“"Topic E: Piecewise Functions

"Dlreciions Grcph 1he pleceW|se funchon Identlfy the domain, rcnge, and state the location and

type of any discontinuities.

-1if x<=-2 Domain:
—-§x+3 if x>3 9 Range:
. ] '
i \\ ?’ 3 \ 5 £ 3 }
| Disconﬂnuities.:
2 X=-2; Jumyp
X=3;Jump
4 i or<] / Domain:
25. f(x)=1x+2 - -2
=3x+8 if x>1 ix\x* }
Range:
% \ -
x Discontinuiiiesz
) X=-2; infpife
¥ V x= 1y Jump
’8—2)&' if x<? , 2 Domain:
28. f(x)= 4|x—3| f2<x<5 f / TR
2%-7 if x>5 N =

A

Range:

1ylyzo]

Discontinuities:
X=2; jumy
X=6 QMM?
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Pre-Culenluns Review
QUIZ 1

Name:

Date: Per:

4. The graph of f{x) is shown below.

tix)

Which graph best represents a - f{-x)if0<a<1?

1. The minimum point on the graph of the
function f{x} is (-4, -1). What is the minimum
point on the graph of the function f{x + 2)?

A. (-4,-3)
B. (-4, 1)
C. (-2.-1)

® 6.1

‘3 tix) c. 1ix)

B. tix} D. Hx)

2. If the function below is reflected in the x-axis,
then horizontally compressed by a factor of
1/3, which equation represents the new
function?

f(x)

A. f(x)=-3x°

X

/
[
/

|

5. Afunction fwas reflected in the x-axis, then
translated three units left and two units down
down to create function g shown below.
Which function represents f?

(X

A. f(x)=%+5

L
- ® =

c. f(x)=-;-];-]—3

3. The function f(x)=Vx is transformed to
create function g below. Which describes a
transformation that took place?

g(x) =3V -

A. ashift one unit to the left
B. a shift one unit down
C. a horizontal siretch of 2

reflection in the y-axis

]
{ D. f(x)-m"3

. If p and g are real numbers, which statement is
true?

F(x)=(x=-p) +q

A. The function decreases on the interval [-g, «).
Q The function increases on the interval [p, =).

C. The domain of the function is [p, ).

D. The range of the function is [-¢, «).
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7. What is the domain of the function below?

flx)=v2x+6
A. (o, =) ©rs )

B. [6, ») D. [3. »)

8. What set of transformations would cause f
and g to have the same range?

f(x)=—(x+5)-4 g(x)=(x-1)*-2

A. Reflect g in the x-axis; Translate ftwo units up.

B. Reflect fin the x-axis; Translate g four units down.

@Qeflect gin the x-axis; Translate fsix units up.

D. Reflect fin the x-axis; Translate g two units down.

12, Given the graph of f{x) below, which
statement is true?

fix

A. f has ajump discontinuity atx =-1.

B. f has a removable discontinuity at x = -1.
@ f has a removable discontinuity at x = 3.

D. f has an infinite discontinuity at x = 3.

9. Which function is odd?

A. f(x)=vx*-3

()re-2

C. f(x)=|x+2|

D. f(x)=2x'-8x*+3

13. The graph of f{ix) = x3 + § is reflected in the
x-axis, then translated two units left. Which
equation represents the inverse of the new
function?

A f=Yx+5-4 C.f"'=Yx+3
f"=\/3—x+5-2 D. /' =Yx+7

10. Which equation, if true, will show that
y2=x=4Iis symmetric to the x-axis?

@-W =x-4

B.y2=-x-4

C. (y)2=x-4
D.)2=-(x- 4)

11. Given the function f{x) below, which
statement is true?

|x+1], x<1
-2, x21

f(x)={

f has ajump discontinuity atx = 1.
B. f has ainfinite discontinuity at x = 1.
C. f has aremovable discontinuity at x = 1.
D. f is continuous on the real numbers.

14. The graph of f{x) is shown below.

Hx)

. =+

Which graph best represents the inverse of f{x)?

f(x) tx)

A. C.

,,.
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PRE-CALCULUS REVIEW: Pocke! #2

Topch Grc:phs of Polynomlal Func’nons o

Direciions leenﬁihe groph of each polynomial function below, determine 1he sngn of the Iecdlng
coefficient and whether the function has an even or odd degree.

1.

Negatve, 0dd

2,

Neartive, EVUN

3. 4

v

Positve, pdd

Directions: Graph each function, then idénﬁfy its key characteristics.

4 f(x)=2x"+x*-bx+3

A

P

\
\
\

A

A 4

A4

Y

Domain: Range:

R

x-intercepi(s):

(-2,9,0), (0.b4,0), (1,0)

y-intercept:
(0, 3)

Rel. Minimum(s):

(085, -0.15)

Rel. Maximum(s):

(-1.1%, ¢.19)
Inc. Interval(s):
(-00,-118) , (0.85  00)

Dec. Interval(s):

(-1.18, o-ze)

End Behavior:

AS x » 00, £(x)>
As X =00, £V > -0

5 f(x)=-x*+x>+4x* -6

A

Domain: Range:

R 1ulysz33

Xx-intercepi(s):

(l.zz. 0),(2.25,0)

y-intercept: (0)

A\ 4

Rel. Mlnlmum(s)
-(a)
Rel. Maxlmum(s)

(-l.04,~-3.95) , (1.84,2.31)

Inc. Interval(s):

(-00,-1.09) , (0, ].4)

Dec. lnierval(s)

(-1.04,0)  (1.84,90)

End Behavior:

AS X ¥ oo.F(x)-) -0°
AS X ¥ =00, £(X) 2> —¢°
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Toplc B: Zeros of Polynomial Funchons

Direciions Fmd oll Zeros for eoch function. Simplify all irational zeros and complex soluhons

6. f(x)=9x" +68x%-32
£ = (Ax2 -4 x 2 42)
2 = -
q X ?,
x:'."-;g_ =*2i2
2

7. f(x)=2x>-11x" +2x+15 34,23,x5,£1(5,

“1\2 -1l 2 1S
|4. -2 13 ~IS
2 -3 15 0

F(x) = (X+1) (2x2%-

L 3 2
2, t.i_l_.as..'g-_!z_s,

3x+15)

£(x)= (X+H(2ZX=-3)(X-5)

£ = 2x2 (x-w)*

(0 = X 2(x+43)% (X -3)

Zero | Multiplicity Effect Zero | Multiplicity Effect
o) 2 Tangent 0 2 Tangent
b Z | tongent B3 1 2 | fongent
3 l inttrseet
po e Topic C: Graphs of. Rchoncl Funchons
Dlrecﬁons Graph each funchon then identify its key characteristics.
3x +7x+2 A1 Domain: Range:
12 /0 =52 ix#-2,13  {uly+3,%]
={( 3x +Y( X+22 A\ x-intercepf(s):
X+ 23 X-1) -'13,0)
= 3%+l | y-intercept:
X ¢ (0, —I)
fole (x=-2): 3(-2)+4 . s 1\\ _ | vertical Asymptote:
-24 3 < > Y=
A Horizontal Asymptote:
VA: X4 =035 x=I \ 9:3
HA: 1: _33()5_ ; \|=3 Slant Asymptote:
Hole(s): 5
. Yy, ("Z ! / 2 )

- +
‘X*?:a:f = b\r} x=3-1,2,5]
8. f(x)=x*-bx* +5x 28 1,22,24,47, 9. f(x)= x S _6x?-12x+8 :‘.’L:L'Z‘:h‘-l,:tg
-l = =12
l.l L :’ fg "g : :l} li 28 zl b -% £ix) = (X*Z](’(L“{x*‘o
""' X=21 \EM'X'Q 204)
2u) X=83J4g
Xz 2% J-E 2
oz X=3-2, 4% 23} Xx=g24/3
x:{‘}' k4 LEH ".Z-E%’E =q: -
K=12y Jio A== 243
Directions: Identify the zeros, their multiplicities, and describe the effect on the graph.
10. f(x) = 2x* -24x° +72x° 11, f(x) = x® +3x* =9x° - 27x*
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X2 +7x+13 Domain: Range:
18, 7)== o ix 43 | tylus -3 oryziff
SA: x-intercepi(s):
-4l 7 3
q\ -4 -12 . y-intercept:
== (0,3.25)
! V.4 Vertical Asymptote:
€ > x: _|_|
VA, Xt#=o ) Horizontal Asymptote:
x=-4 —
y, Slant Asympiote:
/ y=X+3
Hole(s):
\V v _

Toplc D Grqphs of. Exponen’nal & Logcnthmnc Funchens

Direcﬂons Grcph eoch function, then identify its key charoctenshcs

A

p!

A

. ()= 3 (2)- N 15. f(x)=-€” .
[
< 7 > D>
v K 7 -+
Domain: 'W\ Range: 13 \ Y > -5} Domain: R Range: 29 l g | }
y-intercept: (0 ) "35) Asymptote: 5:‘- -—S y-intercept: (.0 ; o‘qs) Asymptote: U = ]
16. f(x)=|ogz(x+6)—3 17. f(x)=|Og,(x+5)+2

3

3 A

Domain: ixl X? - }

Range: ﬂ

Domain: i_X\x S-5

Range: TR

x-intercept: ('2_ ‘o)

Asymptote: X

-L

x-infercept: (1} 0)

Asymptote:

X==5
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Direchons Solve each equcmon roundmg to 1he neorest 1en-’rhouscnd1hs ploce when necessary
19. log,3 +log,(3y* +8) =2

18. 2:In(2n) =In(n + 3) +In(3n - 2)

In (22 = tn (n43)(3n-2) log 4 3(3y248) =2
Hnt=3n?+In-b Ay2t24 =49
q y =28

% -Intp =0
\,z = 2..‘3/‘1

(h-b)n-) =0 . _5+5
h=b,n=l |n=i\.u3| Y=*%3 ‘/{ }

21.9.5%3+5=93

l
Wi

.l 2x-1 .I x+3
o (L] sacd
“2(2X+) _ 33X - (x+3) 573 = 88q
L =474 (-4¢-3) - log 5 = loq ¥y
-4YX+2 = 3x -X%-3 ~  1y5 1095
“HY +2=2x-3 -4o-3 = | 41L)
S=0x x:i -l-l(,-‘-\."llb"l c="l.|0"l2.
X=% s L= -1.1042
22. The population of a certain town was 24,250. Fifteen years later, the population decreased to
10,625. If the population followed a continuous exponential decay model, find the rate at
which the population decreased. s
I0L25 = 24250e"
NE NI .
in(.438]) = I5r 5% decrease
-.8252 =ISr ptr yarr

-.065 =r
23. Myles was gifted $3,000 as a graduation present. He deposited half into an account that earns
3.25% interest compounded monthly and the other half into an account that earns 2.5% interest
compounded continuously. If Myles does not make any additional deposits or wggqéowols how

long will it take for each account to double in value? 3000 = |500¢
3000 = 1500 (14 0B328)12¢ 2= ¢%5C
12t 2 ‘nl:.ozst
2= |.0021 —_—
t=2173

log 2 = 12t - log 1.002 250-5" ;‘?;"Z—t ' .
" log l.0021 = A 3.25% actownt= 22 YOATS
log 1.0027 9 ‘ ; 7 Ottoung = 25 ‘,I s '
i he amount of people wWho purchase the

24. The number of radio commercials for a product affects t
product. Use the table below and a logistic function to determine how many commercials it
17=_23.8%

takes for 17% of people to purchase the product. -
Commercials | People (%) £ix)=2%.89 1414.39 ﬁx x
2% 7 ¥ FAe o +Rgge=ot* = 1104
40 52 e ®"*_ .04
60 2.1 - - 0
80 16.4 04%= In o4
100 20.7 X=83.0b
120 24.3 gL\ cDmcha ALS
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Pre-Calenlus Review
QUIZ 2

Name:

Date: Per:

1. Which statement is true about the graph of the
function below?

S(x)=-5(x+2) (x~3)(x-1)°

A. fisincreasing at both its left and right ends
[is decreasing at both its left and right ends

C. fisincreasing at its left end and decreasing
atits right end

D. fis decreasing at its left end and increasing
at its right end

4. What are the zeros of the function below?

f(x)=x*+3x*-11x-21

| 3 -1t -2

3\4,3 8 _2) £60= (C+ox+TN X-3)
T o -Gl |3

(A) {3.-3£42} 209

B. {-3, 32} =L fE

2
C. {3:‘2:‘:3‘\/-2-} "’btz&' .
D. {-3,2+3V2} —z
= '.._31\’—2'.

2. Which statement is true about the graph of
the function f{x) = -3x* + 12x2?

A. fcrosses the x-axisatx=-2,x=0, andx=2.

B. ftouches, but does not cross the x-axis at
x=-2andx=-2.

C. fcrosses the x-axis at x = 0 and touches but
does not cross the x-axis atx=-2and x = 2.

fcrosses the x-axis atx =-2 and x = 2, then
touches but does not cross the x-axis at x =0.

5. What are the zeros of the function below?

f(x)=x*+x*-72
= (P4AN(x2-8

X2=z-9 | X2-8
X=%3; Ly
a (242, £3) 3L | x=%2{Z
B. {+2iV2, +3i}
c. {£2i/2, 3}

© {£2v2. £33}

3. Which function has the following
characteristics?

+ It has a relative maximum at (-1, -8).
+ Ithas ay-intercept at (0, -9).
* Ithaszeros at x={-3, 1}.

A, f(x)=x"-4x*-12x-9
B. f(x)=x-4x®+4x*-9
C. f(x)=x*-4x>-2x*+12x+9
f(x)=x"+4x> +4x* -9

é. Which function has an x-intercept at (1, 0)
and a horizontal asymptote of y = -4/3?

HA: Y= .4

23 3
z_ -
= s % ™
A f(x)=% C. f(x)=%
SIS

7. I the function below has a y-intercept at
(0, -4) and a vertical asymptote at x = 2, what
are the values of 2 and 5?

=16
ax+b

Sf(x)=

A.a=2and b=-4

. =lb
a—-2cndb—4 'F‘X)'—Zx-l-‘-l
C.a=-4andb=2

VA: -2X#=0
D.a=-2and b=-4 X=2
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8. Which characteristics describes the graph of

..the function below? | -3 -41
2
f(x)=x_‘3i:i =y 7

x—-2

A. Therearezerosatx=-4and x =1

B. The y-interceptis (0, -2).

C. There is a vertical asymptote at x = -1.
There is a slant asymptote at y =x-1.

9. Which statement is true regarding the two
functions below?

VA: x=4 HA: y=4
FUNCTION A FUNCTION B
S(x)=log,(x-4)-1 flx)=2""-

Q Function A has a vertical asymptote atx = 4
and Function B has a horizontal asymptote
aty=-4,

B. Function A has a vertical asymptote at x = -4
and Function B has a horizontal asymptote
aty=4.

C. Function A has a vertical asymptote atx =1
and Function B has a horizontal asymptote
aty=-1.

D. The functions are inverses of each other.

12. Find the solution to the equation below.

813 _27* =0
34(5-3x) =33%
0-12x = 3%
20 =15
4 4
A 3 3 =x C) -
16 3
B. = D. 3

13. Which valve is the closest to the solution of
the equation below?

132 + 5=85

B -go

(U-2p) +10g 13 = 10g &D
A. 18147 b-2¢ = 1. 7084
B. 1.8695 -2\9—--4.2011&:
C. 19722 0= 2158

2.1458

10. Which function has the characteristics below?

* f{x) has an x-intercept at (2, 0).
+ Asx approaches «, f{x) approaches .

A. f(x)=(%)w-2 C. f(x)=2"%-

@ £(x) =In(x-1)

D. f(x) =log,(x+3)

14. Finn inherited $8,000 from his grandparents.
He placed the money in an account that
eams 6.75% interest compounded
semiannually. If he makes no other deposits
or withdrawals, how much interest will he
have earned after 5 years?

=go0p (14 .0015) 2.5
A. $2,731.27
B. $2.895.92 = 11,144. 24
C. $3,015.78

(D) $3.149.24

15.In 2012, Jensyn deposited $500 into an

11. Find the solution to the equation below.

2-log(k-1)= %Ioga+log(3k+ 5)
(k) = 2{3k4s)

account that earns 4% interest compounded
continuously. If she makes no other deposits
or withdrawals, in what year can she expect
to triple her investment?

1500 = 800 ¢ "°¥F
3= ‘c.ot&t
A. 2038 n3=.odt
® 2% £=2147 + 2039
C. 2040
D. 2041

A k={19} K2-2x4l =Lk io

B. k={-179} k% _gy 4 =0
@ k=9 (L-9)(EH) =0

D. k=1 =4 >

® Gina Wilson (All Things Algebra®, LLC) 2019



Name:

PRE-CALCULUS REVIEW: Pockel #3

unctions -

Directions: Graph each function and identify its key characteristics.

1. f(x)=—4-coslx

2. f(x)= % -cotx

2 N I\ . A A
N ) AN !
\ ) .4 )
\ )4
N k' K
€ 2% - r 27 > é -2x - - \ 27 h
2 1 v
M v ’; ‘V
Amplitude: o Period: Amplitude: Period:
1 7z ° M ndefined T
3. f(x)=2-sin§x 4. f(x)=—g-sec2x '&
A 1 &_ _ﬂ‘ A A
) \ LTI \
- ZA [h \ Y ) A4 A4
\ \
{ \ /] \ < N
d -Zxr\ ‘-ﬁ f ‘ " ‘ ;;'\ Vw f) Tk -2 -x z 2% |
\VINAVEAV/ER JAERY i |
N J\\ \ X
-4
v L v‘ ‘ y
o y
Amplitude: 27 Perlod: Amplitude: 2-“—- Period:
Z p - 2T Wndefned |z =T
4 7)
5. =tan +£) 1 6. =-csc—( -—=|-3
@=tan[x )+l 4 " 7 35303, |
] I ] ’
/ 2
2 / -z x 2x > < 2% -x \ b \ 2x >
2 \; ‘\;_I \_
! AN TTIAN
N N M e \V 4 \t %, v 'w * ;L
7 v
Amplitude: Period: Amplitude: 7T Period:
Und efined T wndefined | w5 = 2L
Phase Shift: Vertical Shift: Phase Shift: Vertical Shift:
Lef+ Ty Ue | Right T2 Down 3

® Gina Wilson (All Things Algebra®, LLC), 2019



7. f(x)=2-cos4(x+37”)—l . 8. f(x)=‘g‘se‘:§("_”)+2‘,k T~ e
4 /i \,;L
2 2
< \-Zx ‘ -7 \ ln_ x'T 2} ﬁf—!: ™ -x k4 2z >
\\VARV/ANL JARTAANE | A1/
VVIVIV !
A 4 ﬁ A 4 \,r \V
Amplitude: 2 Perlod: Amplitude: ,_ZI— Perlod:
2 y = T nd e ned 4 3T
Phase Shift: Vertical Shift: Phase Shift: Vertical Shift:
Leg 20 Down | Right T e Z

Dlrecﬁons lee 1he excc’r volue |f n‘ eX|s'rs

9. arcsin (-1) 10. ton™' (~/3)

-
72

11. arccos (-2)

DNE

12, orctan('ron %)

13. sin™ (cos 76”)

14, cos (arctan 0)

-T
DNE - l
3
Directions: Find ec:ch exocf volue
15. If Cosa—%cnd0<6< 2 flnd cos26. 16. If fonﬂ:-i and — <ﬂ<”, find s|n2ﬂ
2 (5F)*+12=x2
cos 20 = 2(%) - X . SVZ \[.f
( ) IS + 49 =x2 Sin2e =2(—§-z~)( ;31
Z(Ya) - 224=x2 = -10y7
’5"' - = ".%. —g— = -ZDH
| Cose = ‘-,7,’['3 = |-£
@ Gina Wilson (All Things Alg g ;2019




17.5in 2025° > sinf 4os Sz 5T/,
(7.) 18 ’fClI’l]2 -)-mn(z
‘ s L
= . |i-Cas ¥S - |- {"_zz"" = Sin b - 2 =
- st -N3
e 2 I Cos 35 V+(2)
= - Jz—
lz2-42
2 q‘r 2-43
— o z(z-l-%) 203 _
=[- N2-JZ 2-{2 (2+{3 -
—— P2+ 3
19.1f siny = 2—‘5{3 and Z < y <7, find cos2. 20. If tana = -g and 37” <a <27, find fanZ.
T
Q@rraicsr  MF LT ©) (@ ratext b FoglT
M +X2=25 = 319 = x* -3
Xt s = | 5= 12= X2 tngs _z
X = 273 =X <
o
S| = |5 J3 - = 7-
CosX® = N7z Sinot=, &= * 2-V3 z‘E
=‘IZ = E -1
s 5 CGOL‘-‘-—“%_—- = g 2
2 =|-2+J3

21.cos75° 2 Cos (45 +30)
= (oS 45 - 0oS 3D - Sin 45:8in 30

- (2)(8) -(E)3)

1%

22. fon— +an (225 -bo)

= fan 225 -1anbko |- V3

1+ +an 25-+anbo 14+1-43

=1-V3 (1-73)
) \E' - ’E 143 (1-V3)
‘ ‘+ l.' = 4"2@
- Nv-1Z =
L S-24V3
23 3(sin%+sm]]—32”—) 24, cos]%”—cos%
2 i
e ) o (E) | - on(ELE) n(E )
. . -
2 z
= -2 Sin S, sin 1L
=l Sin W Cbs 3T m”
b 4
-2(3) (&) -|-&
”"("J‘("r"‘)" Wz |34z Z 2
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3r . &
25. cos—-sin—
4 12

_-5\}-,,, (F+Z) -sm(%‘r"',l’,:ﬂ

SAfes e oin 2T
2[&\:’\% Sm3J

4[4~ €] - (58] -8

26. 4cos X .cos X
12 12

=4- 2[005 E-5) + 17':.":5')]
= 2[ts 0 +eos L]
=-2D-r§] =2 7—’;"'5] =| 2443

'I'opic b: Slmpllfylng Tngonome’mc Expressmns B ﬁ_

Directions Slmpllfy eoch trigonometric expression.

27, cos’4-cos’4-sec’4 28. (cotp + cscp)(cotp —cscp)
sin?4 cscp
_ Los®A (1-sec?A) _Cot?p -cse?p
SinZA esc
2
S OSTA  tanza = = = [|-8in
Sin*A cseg
= Cot2A tan?A = |-
29. i+sinx+ COsx ] secd-sing _ .Le . SIN®
cosx  l+sinx coté +tang@ cose . sine
L (14Sinx)? cos *x Sine  Cose
N . « tane
\Y nx
Cosx (1+Sinx) eosx ( 14Sinx) e o
= V4 25InX + SIiNn2 X+ Cos2 X +:imacose
CosX ( 1+8inx) = 2202
=24 28\nX_ - 2(1+Sinx) 2 .Gm Sinecose
N s = X s Sine , 8in€Cose g
Cosx ( 1+€inX) SX( 14SinX)  (Cosx —C('s%g ' sin®e

Topic E: Solvmg Trigonometri¢ Equations

Directions Solve eoch equomon for the given interval.

31.10sina - cosa — 243 sina =—7«/_5|na, [0, 7]
I0sine Cosk + 5Esing = o
Ssin\@eosx + I3 ) =0
BSim=o | 2tosa = -3

Sina=o| Cosa=-\3
2

OL‘—'D,’T\' ok:gr
(71

32. 5¢sc’9-5=5cot9; [x,2r]
(ot e +)) =5 = 5cot ©
s5cot?e +5-5 =sCoto
sCot2p -S5C0t® =D

Scot @\ Cote =1) =0

=51,
ik

_i?]

Cote =0 Cote = |
p=JT| ©=5T
2 4
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33. c0s2y +3cos’y ~1=cos’y +1; [0,27] 34. sin3x+sinx = cosx; [0,%
2008 y-1| + 3cos*y 4 = Cos®y +
3 J J z-sm(@‘."_").cos (i’i‘.’.‘ = CS X
SCos 2y -2 =Cos?y +I Z 2
Heos?y = 3 2-8In 72X + LS X =COS X
Cosy = 34 28in 2X C0SX - L0SK =D
Los y = + 33 cos x }( 28in2x -1) =0
2 005 X=0 \ Sinax = -
= - _u
\5—1 6T Ir uw X=2 | =g, er X'tZ'fi"'zI]
L V) b
-
x= T T
e Lo R B 'l‘opic F: Law of Slnes & Cosnnes
35 Solve the tnangle below Round all answers to the nearest tenth.
Sin 139 . SinX I sin 13 .sinzs |2R= 20
2 3) 13 Y 9
]N gsink _ 3sinl3a | YSN1A _ gisin miP= 75°
A T3 Y ' “sniE  sin3
£ um Sinks ’!5151 'oyslo |mer= |y
x:
36.In ALMN, it msM = 55", MN= 19 in, and 37.In AXYZ, if m£X=97°. XY=23cm, and
LLN =16in, find mzN XYZ =22 cm, find m£Z.
" SinB5 . siny ,@ $in41_ sin X
" o n ST o= 23
N _ W Siny = @;&5 23 8in91 = 22 8inX
= B A Yo a7 @ 22 22
i or 2|.g'J ™2 0. ", togar "Soluchon 031 Z ginx

38. A fox leaves his den and travels N 54° W. After frGveling 3.6 miles, he changes diréction and
3 1rcvels 8 miles due east before stopping. How far is the fox from his den?¢

™ X%= 3.2+ 8%~ 2(3.L)(8) ccs 36
3_ X2=76.90 ~57- b Cos 3¢,

: X%= 30, 3L,06

) IX: 5'-Sm'|_

39. Ed is staining his triangular deck. If the sides of the deck measure 40 feet, 51 feet, and 50 feet,
and each can of stain covers 175 square feet, determine how many cans Ed will need.

. 562 =402 + 512 - 2(40)(5 Deos X A= Y2(HO) (ST (SIn L5H)
qﬁ 2500 = 4201 - Yogo CoS X = 021,42 £+2
=3 -lol = -Hosdeos x
A = cos X az.
1=¢ : ”5 =53 \7:(20;5 of
X = 5.4

© Gina Wilson {All Things Algebra®, LLC), 2019






8. Iftan A = -2J6 and 37” < A < 27z, find the exact

12. Find all solutions to the equation below on
the given interval.

3cos’d + 2 -sin’d = -4cosd; [0, 27)
3eos2e +2-( 1-Cos? ) =-dcose
(2cos© +1)(2c0564) =0

7= 1 \x 5t 7n
A {6 8 } c. {?7}

47 5z 2n 4n
B {??} @{’3"‘3‘}

A
value of sin—. = | t=Ys -.-E.: Jro
2 = €5
245 Jio
A =5 ©T
_2¥5 b, 10
5 5
9. Find the exact valve of fanm ¥4 Gq_f*g)
12 3
= 143 4E (11B)
- (@) B U
@ -2-43 =i:z—'"
B. 2+V3
c. V3-2 = -2-43
D. 2-43

13. Find all solutions to the equation below on
the given interval.

3sinu = —4sin*u — cos 2u; [0, 27)

3sinu= -4sin? 1 - (- 25inZw)
Qsinu4 D STautl) 20

77 3z 11z P 3 Y 4
®FFE 557
4 37 5S¢ 37 5x

- ety e D yet'?/ Sieaee

8 {3 2 3} [4 g 4]

10. Find the exact value of the expression below.

SinT cosﬁ
= é{S’m(—-q- tg) + Sm(ﬂ"v)] = -;—_[Ji-t{:f]
A -1+43 c 1-V3
4 4
-1-43 1443
B.
4 Q 4

14. In AABC, mzA = 48°, AB = 27 feet, and
BC = 21 feet. Which statement is true?

AA 21 Sin4g . sinx
2 21
c B

2
A. No triangle exists with these measurements.

B. mzZB can be 24.8° or 107.2°.
@mAB can be 59.2° or 24.8°.
. m£ZC can only be 24.8°,

11. Find all solutions to the equation below on
the given interval.

cos x-secx =2 cos x; [7,27)
= {2008 X

VZ _
-i'-CDSX

c |
& > {

N
a
~
a
St

w|g
|3 »
\W_-J

15. A triangular greenspace is formed by three
roads in a neighborhood: Derby Lane,
Harvest Drive, and Cary Drive. The length of
the greenspace along Derby Lane and
Harvest Drive is 15 meters and 21 meters,
respectively. If the angle formed by Derby
Lane and Harvest Drive is 58°, find the angle
formed by Derby Lane and Cary Drive.

pan

B. 49.5° X
x 21824202 -2(18)( 21)COS58

Cls i

2|l = |§l+ 8. 23‘ -2 |g)(ls'.z=.s)cbs

- —
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Name:

PRE-CALCULUS REVIEW: Packe! #4

Directions: Use the initial and 'rermlnol pomts of the vectors below 10 glve ihe component form
linear combination using standard vectors i and j, magnitude, and direction angle for each angle.

1. CD with C(-7, 5) and D(-5, 4)

W= Zz 5@ =5

fane = " 5 6 = 333.43°

2. PO with P(-1,-1) and Q(5, 3)
We&ll = vz +4> = J5z =238

+oNnd =_g- - 9 =33.09°

J

Component Form: Linear Comblnaﬂon Component Form: Linear Comblnc.ﬂon:

£2, =13 20~ <, 4> bl + 4

Magnitude: Direction Angle: Magnitude: Directlon Angle:

W& (z.24) 333.43° ZJ1Z (121 33.69°
Directions: Find each of the following for a =(8,0), b= {-3,7), and ¢ = {6, -9}.
3. b-a ‘ 4. 2a+3c 5 1 5

> . ——C——2

{21 > - <807 2<,07 + 34k~ 3 2

¢ 34,7212

-4 46,-9y -2 <807
£ -22 37

=]

=[<11,75] =

Directions: Fmd the component form of each vecior with the given magnitude and dlrechon angle.

6. Ikl =14, 6 =225°
kK=< 14 eos 226°, 14sin226°

=i (B w(-E)

:&15, -"]E )’

7.lal=56=110°
g = <5 Ccs lip*, §8in 110° >

4.10>

= [¢-171,

Directions: Convert each vector to trigonometric form.

8. z=3i-9j

Izl = {52 4-(-53)l - 5o Hz|
+ane = =% = , &= 3i8°

26z cos 315°,5JZ sin 3I5° >

9. EF with E(3. 1) and 1.1(2 -2) £=1,~3?

NERN = Jyr iy

tane=-3,=23. o= 251 57°
F\?Nﬁi < (s 251.87°, 8in 251-67°»

2=5J2 LLos2IS’, gin BISJ

“Directions: Find the dot product of the given vectors, hen defermine whether the vectors are
orthogonal.

10. c=(6, 4) and d =(-2, 3)

¢-d= b(-2) + 4(3)
=10

Orthogonal

1. p=3i-4jand q=

p-a.= 3(-12) -1(a)
v 2

—12i+9j

not orthoganat
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Directions: Find the angle between each vector pa

ir.

12. x=(-7, 2) and y =(5, 6)

JED? £22 52402

- -23

V2233

13. m =-i and n = 3i +10j
C0so = -1(3) + b(10)

-3

VD2 40* - Y3 Z+D2

Vior

[6 = wb-'!']

©=113.8,°]

Topic C: Vector Applicafions

of 71 Kilometers per hour

ks a soccer ball off the

ground so that it travels with a velocity

components. Cos Y1° = x|
i

IX| = cos 41 - 11
Ixl= 53.58 kmnr

14. Leon kic
at an angle of 41° with the ground. Find the magnitude of the horizontal and vertical

sinyl® = ly|
|

Rein 4] 1)
Iy]= 4658 km|hr

V< <HH cos 2€; 4Y sin 22°)
Vp3 <29 06s a4°, 29 Sin 94>

Vit Vg = & 3,83, 4059

15. A blimp is traveling at a speed of 44 miles per hour in the direction of N 62° E. While in transit, the
blimp encounters wind traveling at a velocity of 29 miles per hour traveling in the direction of

N 4° W, Find the resultant speed and direction of the blimp.
vyrvall = {30837+ nasa?

+anp = Hq.59
ab. J

= b1 1Y mph

N3b.bg

& =534" 3

33

Vy= £ 3lo00 eos 121°, 31000 Sin 121°>
V, = L2b250 cos 254°, 20250 6in 29°° >

V% Vy = & =23bbs, - 1010.0] >

16. Two tug boats are pulling a freighter into a port. If Tugboat A is traveling in the direction N 37° W
with a force of 31,000 kilograms, Tugboat B is traveling in the direction S 11° W with a force of
26,250 kilogrames, find the magnitude and direction angle of the resultant force on the freighter.

v+ vell = \ -230b5)2 +(-1010.01)2
= [230g0-54 kg |

-23bb5

Topic D: Polar vs. Reciclngulcr Coordinates

birééﬁon#i éiven each poi

nt on the polar grids below, name two different pairs of pbld'r'édo'rdi'h'dtes

if 0<8<2x.

17. .
STy (3 -XY) PO

( 3, 2) (3 . 3 )‘ 20 ‘.:inl»#\% £

('31%17’) :(

2
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Directions: Convert each pair of polar coordinates to rectangular coordinates. Round to the nearest

hundredth if necessary.

19. -7, Z
3]

- T L
X= -7 Ces 3

2
%)

z

S’

_1(
y=sin L =

I )

e ,-1
2 2

2. (b, 77”)

X=l cos T = (E)

21.

2
5%

)

X=3 Cos (-ZL)

nearest hundredth if necessary. |

22. (5, 5)

= in U = - E - . -2
y=bsin 3 b("F) y= 3sin (-4F)
(35-'; "361’ (274, -1.22)
Directions: Convert each pair of rectangular coordinates to polar coordinates. Round to the
f 0 < 0 < 2x, give two possible solutions.
23, (_3 J3, _3) 24, (-2, 6)
=@y = b =l ver = lw

v={62 y52 =5J37
6 =tan”(%s) = I

(SE'%\ i ('SEI%F)

= “A{=3 N _ W
6*“”(3:;'3:; e

(lﬂ:lg) ; ('l"'-%')

=tan-' () = 108.43°

(295, 10.43°) |

("Z{IB , 288. 430)

~ Topic E: Polar Graphs

Directions: Classify the curve of each polar equation.

25, r=2+4cosé

Looped Limacon

26. ¥’ =

Lemniseade

27. r=4+2sin@

Convex Limacon

4cos(26)

28. r =7cos(59)

S5-petad vise

Directions: Classify each of the following, then sketch the graph of each equation.

29. r = 5sin(29)

R-petal yose

30. r =—-4cosé

Circle

31. 2 =81sin(20)

Lemnisaate

32. r=3+3sing

Cavdioid

AN
z‘?f"'-’?g"“-
AN

NN .
SRR
LS
Q‘Q [ O

)
s

K
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33, y=X lroose) ® 38 (x- 4y +(y+ 1V =17

rsSine = 3 X"-X)(*\lz“'zﬁ =0

gY'Sine' :_—YZCmZe Xz"!'\j?-'?X +2\’=O
3sine , -
A ———

7

(reose)*+ (rsin®)*-grcese+ 2vsing =0

00526 r*cos2p tr2sinte =Q rcoseé - zrs'u.ne
3.8i08 . 1 = (2 (¢os? 6 ¥ Sin2) = r (BCosO = 28ing)
cose  Cos® v2 = r (3C0s6 - 281n86)
~ lr=31anesece [’ gcose - 28ine
Directions: Convert the equations from rectangular to polar form.
38. r=-8cscéh 38. r=—4cos8 +10sin8d
rSind = -2¢s(BSINg - r*= Yycosd + 10 Sin®
rsing = -5 X24Yy? = A% 10y
y=-2 Xz 44x ty2-10y =0
X2y +4 ty2-10y 125 = 4+25

(X+2)+ (y-5)* =29

ik LA

i)lrecﬂon Convert ec rﬁp ex Qro | fc;.
37.8-8i o 38, 15+ 5i
r=Jgz+ (-9* = \12¢ = ¢3 r=JB)+6* ={p =2JTo
rono = &=~ . p= 1T tane =5 E .
J V\Q -— 2 T |5 D - 7-
1 e T e s e

°g
Eg\ﬁ_‘ (cos T +1isin ‘_g_r)

E 2410 (COS 122.:76° 4 LS l2'1.7b‘)

Directions: Convert the polar form of each complex number to rectangular form.

39. 2(cos—2§+isin-2-é’-'-) 40. ﬁ(cbs-g-nsing-) |
- - . =V2 i
-2(z+g?’~t.) (O'*“')

- —\-L\fgj | JQLE

u
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Directions: Find each product or quotient. Express your answer in rectangular form.

. Y 4 5z
a1. 5[ cosZ +isinZ |. o o
(cosz+zsm2J 3(cos 2 +isin 6)

8 s (24504 e (54

s (1-50) -\ -5

42,

LR AR LA 4
4(cosT +zsmT) 3 6«/§(cos 5 +isin 2)

Wi

(-ﬁ + ‘EL)

Directions: Find each power. Express your answer i

in rectangular form.

é
43, [3[cos%+ isin %J]

=3 LCOSL 4+ L8N 3

=129 (b-L) -'! -129¢

4. (3 -1 \IN")H e =2

-\'ana' 6 N3 . g IV

Direciions Sketch ihe curve glven by 'eoch set of porcmehcequaﬂons over 1he given mtervol Use
arrows to indicate the direction of the curve as t increases.

45. x=2t-1, y=1* (-351<3) A 46. x=1*-1, y=2t (-251<2)
t Ix |y E i t lxly
PR EREL " -2 (3 |4
2154 # -110 |-2
- |-3 | o{-V\|O©
0 -1 (') < I> \ o |2 « b
. 2 |3y
2 |32 |4
3 15 |a
v v

e My

Direcﬂons Write each. setof parcm

e'mc equc’nons in rectcmgulr form. Note any res'mctlons on the

domain.
47. x=2-3,y=-1+6 y-b=-t 48. x=1"-4,y=3 t="Y3y

X=2{b-y)-3 -ytb=t X=(%3y)2-4

X=12-2y-3 by =t x:al-yz-q

X=9 -2y B x+g=Fyr |
X9 = -2y ot 4) =y*  [y=2357 .|
-4y +2 =y o .
2" 2 q(x+4) =Y
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49. x =3cos4, y = 5sind

50. x=cosé +4, y=sin0;1’
X-4 =Cose ; \H =Sind

cos?s + 8in 28 =I

lUse for quesﬂons 5 and 52 A prolechle wos |aunhed c:'r cn cngle of elevahon of 82° a on ini |ol
velocity of 36 meters per second from a height of 14 meters above ground.

51. Find the horizontal distance the ball has
fraveled at 2.5 seconds.

X=t- 3k Cos 82°

X = 2.5 « 30 00522°
= 12.53m

52. Find the vertical distance the ballhas -
traveled at 2.5 seconds.

N TL.308in 82°- 4942 +14
y=15 -21,8In&2° - 4.9(25)* +14
=725 m

Qe

Use for questions 53 and 54: A soccer ball is kicked down the field. The ball travels at an angle of
elevation of 53° at an initial velocity of 16 meters per second.

§3. What was the maximum height of the ball?
t= vane3 _ | .3gec
~9.8

y= tr|vsing3 - Hat?
E 1.3 b sinsa’ __q.q“.g)L

P 2.33m

54. What was the horizontal distance the ball
traveled at its maximum height?

x=t'lbos 53°

X=1.3 o fos 53°
=12.62m |

at an initial velocity of 8 feet per second.

Use for questions 55 and 5é: A frog leaped from the ground at an angle of elevation of §3°, leaping

55. How long was the frog in the qir?
Y= t:88in 39° - 1L t2

0= 4:88In 39° - 1bt2
t= 280 3° 2 [(gsin 39°)> -4 () 0

2(~ll)
1= -8Sin 31°2 Jganay )
-322
+=% 0, 0.313 0.318€ee

§6. What was the horizontal dlstance traveled by
the frog?

X=t-§eg 39°

X=0.31"8Cos 39°
= .93 4+
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Pre-Caleulus Review
QUIZ 4

Name:

Date: Per:

1. Given R(4, -1) and S(-2, 7), give the
magnitude and approximate direction angle
for o2

\lré\\ \It-u)‘* g2 =10

=2 -2 . p= 2°
Yane = X =-3 ; 8 =120%

A. 2\10;71.57°
B. 210;108.43°

@ 10; 126.87°

. 10; 143.13°

4. Two soccer players kick a ball at the same

time. One player kicks the ball with a force
of 148 newtons in the direction of N 40° E.
The other player kicks with a force of 115
newtons in the direction of N 70° W . What is
the resultant magnitude and direction of the
resultant force on the ball?

v = < g cos S0, t4g §in 60°7

v,_ = LIS cos lbo', Us sin lwd’>

153.26 newtons; N 4.84° W

B. 161.54 newtons; N 4.84° W
C. 153.26 newtons; N 4.16° E
D. 161.54 newtons; N 4.16° E

2. Vector a has a magnitude of 4 units and a
direction of -30°. Vector b has a magnitude
of 2 units and a direction of 90°. Which is the
component form of vectorcif ¢ = a + 2b?

o= <Y cos (-30°) , 4Sin (-30°)?
b= ¢ 2 Cos a0°, 28in%p’>

A. (2, -243)
B. (-2, 24/3)
C. {-24/3,2)

© (243.2)

5. A helicopter flying with a velocity of 125
miles per hour makes a 36° angle with the
horizontal. What is the approximate vertical
component of the helicopters velocity?

sin3L’ = Ml
126
() 73.47 mph Iy|=8in3e- 125
B. 83.92 mph
C. 95.28 mph
D. 101.13 mph

3. Find the approximate measure of the angle
formed between the vectors given below.

u=—-i+7j, v=2i+3j
Cos® = -1{2) +1(3)

JINFET72 .22 432
=13

A. 37.78° \“;5

B. 38.19°

© s182

D. 48.34°

6. Which point maps to the same position on a
polar coordinate as point P below?

(122)
A (5%
® (-]

7. What are the rectangular coordinates of the
polar coordinates given below?

(-4

x= =10 cos (“4FF)
A. (5/3,-5) = -10(-'2) =6
B. (-5V3. 5) _ -4
=-josin ( )
O6-53) V., [g): -503
D. (-5,5v3)
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8. Which statement best describes the graph of
the polar equation below?

r=cos38

A. Arose with 6 petals
A rose with 3 petals.

C. A cardioid.

D. Alemniscate.

9. The graph of the equationr=a + bsin ¢is
shown below. Which gives possible values for
a and b?

A.a=-2,b=-3
B.a=25=-3
C.a=3b=2

®a=2;b=3

12. Which graph represents the pair of parametric

equations below on the given interval?
2

?
=——,y=t1 -2<t<4
X y y <
. ®
Y
N
B. : D. -

10. A circle has a radius of 4 and a center at
(0, 4) in the rectangular plane. What is the
polar equation for this circle?

A. r =8cos8
B. r = 4cosé

@r=8sina

D. r = 4sing

13. Give the rectangular form of the pair of
parametric equations below.

x=02-2,y=5t 3 t"'"él'\’
A
x= (F4) -2

=15Jm x+z=_;l§.

B, y=15Jx-2
C.y=12Jx-5
D. y=42Jx+5

25 (x+2)=\?

11. Which expression is the equivalent polar form
of the expression below?

(1-13)
- 25 (08F + Lo 5

A, lé(cos]oT”Hsm]o—”)

3

‘32 (coszs—’E +i sngzJ

C. 243(cos& + zsmlo—”)

3 3

257 257~
2431 cos— +isin—
D. ( 3 N3 )

14. Which set of parametric equations represent
the rectangular equation shown below?

X X -
T
X= ¢os 6
A. x=4sing, y=9cosd A
B. x=9sing, y=4cosé¢ y _ Cind
C. x=4co0s8, y =9sin8 Y

x =9c0s8, y = 4sind

15. Areferee threw a flag at a speed of 30 feet
per second at an angle of elevation of 55°.
If the flag left his hand at a height of 4 feet,
how far from the point where the referee is
standing does the flag land?

4)

y = t-308in 55 °- lut? +4
A 2355 1= 30sin58" ¥ (306in56")2 4 ()
B. 24.73 ft 2(-1k)

C.26.14% t® {/‘5' Ll

P

=108 3060866

,2891 ft
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Name:

PRE-CALCULUS REVIEW: Packel #5

Topic A Graphlng Conles

Direcﬂons Groph eoch conic, then identify its key chcractenshcs

1. (x-4)2+(y+1)? =36

2. 8x* +8y? = Ygo

x2+y?% =40 ‘ﬁv" n
Center: (Y - |> ran Center: (D,0) NENAN ]
Radius: b Radius: Z \ﬁ—s- L‘].‘ls: T I
3 G+ (2 a =1 O+ 4
25 4 q9 64 I _L
(2225-4 = 2 C*= b4 -49= 15 GaReEE
¢z V2l ¥ 4.b c=4i5 =34 f H.
I
- 4.\ T ‘ 1
é= =2 =0.q2 e= ég_‘l = 0.4875 ] rams
Seeseat
¥
Center: Verlices: Center: Vettices: -
(-3,-2) @2 ,(-3,-2) (-1 DL 0,-9)
Foci: Co-vertices: Foci: Co-verlices:
(Le-2) , (1, -2) | (-3, (3:0) | ,-84), (1, 29) | (-b,-1), (8,-D)
Eccentricity: Eccentricity:
e =092 € =0.4875
2 (x=10°_ (x-2 (y-5) _ _
5. (y+4) —T—] é. 5 T 9 =1 I -H
C*= 1+4 =5 . i_ i
02=949 =g
c= Jg- z Z.Z é« # c: m— = 35 qu ] ‘__
y=E3(x)-4 RN y=* (x-2)+5 REESTS .
ppanasing .
= g'_z.' = s = 7' =
=3 2.2 L i = '3‘ =l.4
Center: Vertices: Center: Vertices:
CE-d) (,-5y, (1,-3) (2,5) (15) ,(5,5)
Foci: Co-vertices: Focl: Co-verlices:
(1,78), (\,-b.?b Cl4) (39 (L2,8) , (-22,5) (2,2) , (28)
Asyn_\eiofes 1 Eccentilcity: Asympiotes: Eccentricity:
‘\’zx"% N=gX"3r e=72.2 \{=X+3, N =X+ e=1.4
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7. (y+3)* =8« 8.(x+2)P =-12(y-4) P

3=4p -12= 4y “ p

Z=P -3 = P "

i
~ I = \ "

Vertex: Directrix: Vertex: Directrix:

(0; -3) X= -2 (-2,4) y=1
Focus: Axis of Symmetry: Focus: Axis of Symmetry:

(2,-3) N=-3 (-2, 1) ==-2

Endpoints of Latus Rectum:

(Z,1) ond (2,-1)

Endpoints of Latus Rectum:

-3,\) and (q,u)

R TopicB ‘Writing Equations of Conics - '

Direciions Wrn‘e an equcmon of a circle with the given characteristics.

9. center: (5, -7). diameirt 2042

(X-5)2 +(y+D = (102)?

\(x-s)z + (y+1D "= 200

10. endpoints of diameter: (11, 5) and (-5, 3)
MP= “" 5_‘23) = (3,4)

radius = qu—s)z Te-PE =y = LS

(X-3)% + (\l—%lﬂoﬂ

Directions: Write an equation of an ellipse with the

given characteristics.

11. vertices: (18, -?) and (-2, -9)
co-vertices: (8, -2) and (8, -16)

me= ('8 -LT) = (3,)

12, vertices: (-7, 13) and (-7, -11)
co-vertices: (-1, 1) and (-13, 1)

= (157, B = (1)

a=10  (Horiz.) Q=12 (Vert.)
= =2bL 2 N2
b I (X“'?)l 4 ( -\-Q)J'_ b (X‘FD (j D
| 0D 'i""'qq =) 3(0 144
13. vertices: (-5, -7) ona (-5.-13) 14. co-vertices: (11, 8) and ( 9. 8)
foci: (-5, —10++/5) foci: (10, 8 +37)
M= (25, "1B) . (-5,-10) MP = (U149, 342) - (j0,8)
=3 (vert) b= 1 (vert)
- (X48)% 4 (y*i0) > _ c=8n (x- 10y + (=8)° =
@ra-bt | Tq o Tg | Bt W
-Y=z-p* WB=a2~]|
b=2 A
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Directions: Write an equation of a hyperbola with the given characteristics.

15. vertices: (-2, -5) and (-2, -13)
co-vertices: (3, -9) and (-7, -9)

16. co-vertices: (5, 6) and (5, 10)

foci: (5+545, 8)

Mp= (22, 528 Y= (2, ) Mp= (S48, edlo) = (5,8)
=4 (V) ' b= 2 (Horiz.)
a‘ . (y+9) 2_ (x+2)*_ )| | ¢ 5% (x-8)* _ (9%,
b= I 25 EE)*=a%422 \2i 4
nzsa:ﬂz 4
17. verfices: (0, -1) and (20, -1) 18.foci: (-7, -7+542)  MP=(-7,-1)

eccentricity: -—5-

Me= (212P, 21y o (1p,-1)

= J__Z . =5
Az 1D (Morizd . - e=5= ; 0 (D2 (x+’7)
e= & c=58 tx-lo) - 4+ i'? (s¥2)* =524 b2 28 25
(553)* = 102 +b? 100 25 26 =b?
b=g b=5

eccentricity: 2
e=58Z  (vert)

Directions: Write an equation of a parabola with the given characteristics.

19. vertex: (-3, 7). focus: (-3, ]—2])

p= -1.5 3 gown

(X422 = b (§-T)

20. vertex: (11, 0), directrix: x = 5

p=b)

right

N2 =249 (x-1D)

21. focus: (%, 4), directrix: x = 2_23

— —

Verdex: (a,4)
p=15; right

(y-4)2= 10 (X"OL)]

22. endpoints of latus rectum: (-1, -5) and (3, -5);

opens up

Veériey : (I]‘s)

Yp= 4

(X-N% =4 (y+5)

- Topic C Conicsin Genercl Form

Direcﬂons CIassufy eoch conic, then write the equation of the conic in stondord form

23. -9x% + 4y° +72x+48y 324 0 3pcrboln—
~Ay*412x +4\|2+491
“Aly2-gx +6) +H(y% 4124 436) = 324 - 144 + 144
-9 (X-4)* + \4(\{%)1 = 32

324 324 3

TR

(NH)2  (x-4)?
gl

24. 25x* +16y° -150x-32y-159=0 | Ellips€
25x2-150% + ley2-32y = 169
25(x2-bX+9) + 16 [y2-2y+]) =151 422541
25(x-3)% ¥ 1y =-N*= 400
Yoo 100

Yoo

[—(_'x’g)z 4 (\’ -l) l=
lb 25
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25, x* +y* +14x+8y-68=0 IC'W'CIQ 26. y* -16x-10y-7=0 f’ambolm
XZ¥Mx+yZa8y =08 2104 = lbx +7]
2 (Y2 +8y+16) = b8+ 49 +ib A 1=

(X?+14%x 449) + (§2 +8y ) \)7—-109+Z5=“0X+7 + 25

(X¥N% + (y +4)2 =133 (y-5)2 = lbx+ 32
(y-5)2 = b{x+32)

Toplc D: Apphca’nons of Comc Secﬂons Sl

27 A 'rqxn dnver wnll cgree to drive passengers to their destinations up to 20 miles from his house
Natalie lives 16.2 miles west and 11.3 miles south of the taxi driver's house. Write (a) an inequality
to represent the region in which the taxi driver is willing to drive, then (b) determine whether
Natalie's house is eligible for pick up.

0) XZ+yZ £72p% b) 1b.22 411.3% £ 4§00
X% +42 £ 400 2244 4127769 £400

340.13 £ 400
N¢s, Nedalie can ot picked ue

28. The cross section of a trophy revealed a hyperbolic shape with a height of 2 feet, a base of 6

inches across, and a width of 2 inches at its narrowest point. Find the width of the trophy 8 ‘ 7-3

inches up from its base. NG 2 X% -l-]. 2 1.8 (3,12 (34¥
e N L

1% v* | ‘?xz’lb Ig (- (ll&
0- 144 .| gy 2= 34

b* | X% = 1. X=1.37 (yu'q)
"'_V.t‘- = ~% * 18=p? l I a)
b? / ‘T vophy 1S 214 in wide ot Hhat height 30 3712
29. On the sideline of a televised footbdllgame, the Crew uses a microphone reflector with a

parabolic shape to collect the sounds from the players. The reflector spans 30 inches across and
10 inches deep. If the microphone needs to be placed at the reflector’s focus, how fcsfrom the

vertex should the microphone be placed? ,' (10,15
NE= HeX [ s
= Yp (10) (0.0 |
225 =40p : (10,-15)
(p=5.b25 in [ !

30. An archeological dig site in the shape of an ellipse has an eccentricity of 0.6 and a major axis
length of 20 feet. Write an equation to represent the outline of the dig site.

e=0b=1 bZ = 102-* X2

A
10 3b= 100 ~b? + - =
lDO M
a: ‘O "lDl‘}‘: -bz
= b b=8
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Topic E: Non-Linear Systems of Equq’nons

Dureciions Solve eoch system of equations by graphing.

a1, {(y 2)" = 8(x+ 4)
(x+52 +(y-2*=25

("2: (o) Omo\

(-2)-2)

Ly

(x=2)
16

3x-4y=12
-Hy= 'BX-HZ

y -,_TX'3

2
L3
9

32.

AN

(0,-3) ond

o)

e

Directions: Solve each system of equations by substitution or elimination.

= y2 -
33 JV=% +9x-3
y==x2=3x+1]

XZ4+qy =3 = -%XZ-3x+1

g [ =28 > NZ=28+X2
" 4x? +5y* =212

Yy2+s5(28+ %x2?) = 212

2.)(2:"2)‘ "'H):OO ('__—,' _r’) L_’Xi_). 5)(22 + 140=2)2

FoX=T) = .

ZE:HX x-1) =0 (h q>>(t2=; (272, &)
3 --'1_‘x " *=2.43 - (’73_{5" “’))
N 5 - 2 (292)2 =28 (292,-6

¥ ‘313'7‘1 R \*I]‘ =¥ (-24Z,b)

NEE

'l'oplc F: Selving: Three-VonabIe Sys’rems wﬁh Mcinces

birections. Wrn‘e 1he system of equations as an augmented mairix. Then use row operctlons to

fransform the matrix to reduced row-echelon form and give the solution.

-x-2y+z=10 — 2 -l -ID" o 24 ;
35.<4x+3y+3z=6 0 -51 Yb ,‘23-3ﬂ‘-,23 o1 0 -5 ‘*;zz"ez
3x+4y=-11 p -23 1 | 0 o1 3
’ 5 9 7] 1o o 3
Y —217. ',f 1352-1 4o [xRt@? R [o 10 -5] xR,-283
1430 -1 0 -2 3 19 | oo 3 R,
n
- - lro 2 9 .
:} % 33 4:,0 y R 1o -5 %7*533 267
24940 -l O o 1 3 23
[3,—5,3]
V2 - -Id o 2 9
0-25 '!l H\o]*nz"m\"ﬂz 0 -5 0 25]* R,- 183
4 0 - 0 o\ 3 2
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Directions: Write a system of equations to solve each problem. Use a method of your choice

40. Michael bought three ice cream cones, five ice cream sundaes, and two milkshakes and paid
$50.10. Andrea bought four ice cream cones, two ice cream sundaes, and three milkshakes

and paid $38.20. If the cost per sundae is $1 less than the combined cost of one ice cream
cone and one milkshake, find the cost of each item.

X= i€ Cream Conss X +59+22=5010 362 50.10
= ite cream Sundas 4x+2u + 32=38.20 '4 23 282 | - (2.45,045,4.9)
2 = milkShales Y= X+Z - I T

ke Cream Cone = 4245, lee Cream
Sundae = 9, 45, Milkghake = $4.5D
41. An investment totaling $108,000 was placed into three different accounts that earn 3%, 4.5%,
and 7.25% annual simple interest. The amount of money placed in the account that earns 3% is
double the amount of money placed in the account that earns 7.25%. If the amount interest
earned after one year totaled $4,793.50, how much money was placed in each account?

X=3% X+Y4 2 = 08000 o ;mob
,‘-‘05’ X 2% D _2-
%9=1.75:h 03X + . 045y +. 07252 = #1932 03 045 075 Y MBS

3 (5200, 28200,
2LeboD)

[ 453,200 at 3%, $2¢,200 ot 4. 5%,]
szlhkoo a:f -) 23.73

Sx+y-z=14 | -l -3 -1D 1 -1 -3 -l
36. {—4x—2y-2z=-24 6 2 32]#32‘“!’ b 1 0 -l [xZRPR,
—4x+4y+z=-15 0 b 3 -9 Rz o o ! 5
’ 4
5 | -', ! ol - - «10 1 O -3 "'“
{‘4 -2 -2 —2-4] ; '3 i 3’2]4222*23" [OI (o) - *K;nz-’
441 IS o o 1 65 23 el 8
v =1 -3 -ID 5 ~
4 -2 -2 -24 | wR TRz | -1 -3 -0 >Rz [1 oo 4
h* y 1 -,g] R) o 3 1 32 | %k ks o 1 0 - |xRt3Rg™
L oo I 5 Lo 6 R,
1 -1 -3 -0
EL’ A e i YT
o - 3 o3 o0 -3 ¥ R2-R3> €z Y, - 5]
o ol & '’
{ -t =3 ~-ID
2 L1 a2 =2, 9R2
0 -b -2 -9
Directions: Using a graphing calculator, determine whether the system has one solution, no solution
or an infinite number of solutions. Identify the solution if there is one.
37 -18x+8y =13 Sx-2y+3z=22 4x-3y-z=11
" |9x-4y=6 38, {-4x+y-z=-12 39.{-2y+2z=10
J 7x+5y 8z=-18 2x-3y+z=13
{l -q O] J ,
© 01 00 ] 0~ = .
i35] [on] [12d3] [imboie
No_So [utson 608 © o
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Pre-Caleunlus Review
QUIZ 5

Name:

Date: Per:

4. The equation y? = x is reflected over the
y-axis, translated 3 units left, then vertically
stretched by a factor of 8. Which correctly
gives the focus and directrix of this new
equation? Y¢=8; p=2

A. focus: (1, 0); directrix:x =5

B. focus: (5. 0); directrix:x =1
focus: (-5, 0); directrix: x = -1

D. focus: (-1, 0); directrix:x = -5

3
1. Which is the graph of 16x2 = 144 927 -+

A. C.
N 7
N 7
'/ \‘
R
N\
A /
Vi A
y
N

5. Which is the equation of a hyperbola with a
center at (1, 1), a vertex at (1, -3), and a focus

at(1,-4)? ¢=5 3> b=3
a=4
(=0 _(-) G- _ -0
(‘9%"‘_9‘—=I C. 5 !
= =1 G- (=1 _
B. =] D. *= =]

2. Which graph represents the equation below?

(xg)’-_|-4x’+25y’-24x—50y-111=o
5 .
A. \aamay © T
/ \ AERRS
B D.

§. Which characteristic describes the graph of
the equation below?

X +9y*-2x-90y+190=0
(X"'l)z + b‘_s)l . l
30
@ an ellipse with a major axis of 12 units

B. an ellipse with a center at (-1, 5)
C. a hyperbola with a traverse axis of 12 units
D. a hyperbola with a vertex at (6, 5)

7. A snowplow with a parabolic cross section is
3 feet wide at its opening. If the focus is
located 4 inches from the vertex, find the
depth of the snowplow at the vertex.

\|"-= by
12?).75 i'nches 122 = Jbx
.2§ inches x=20.26
C. 21.8inches
D. 22.5inches

3. An ellipse has a center located at (2, 0), a
horizontal major axis with a length of 40 units,
and a focus located 14 units from its center.

What is the equation of this ellipse? g_“_’%“:
G-2F ¥ [CAa
A Ts0 t576" C 0 ts8"
(X—2)2+_Zf_=] M-{.i_:
400 144 1600 1296

8. A locket necklace in the shape of an ellipse is
25 millimeters long. If the eccentricity of the
locket is 0.4, find the width of the locket

¢=o0.b 8ez=15

a=125
A. 15 millimeters _ _ — = — = i
B. 16 milimeters 16%=12.82-p2 %
C. 18 milimeters b=10 f*\

@ 20 millimeters
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9. Comets can travel on a hyperbolic path with
the Sun at one of its foci and never return. If
the hyperbolic path of a comet is modeled by
the equation below, where x and y are
measured in millions of kilometers, find the
closest distance the comet can get to the Sun.

. a=3

X Y 1 b=ZJTD-

? 40
¢t =940 =49
e=1

A. 3 million kilometers
4 million kilometers
C. 7 million kilometers
D. 9 million kilometers

12. Which sequence of row operations will
transtorm matrix M to reduced row-echelon

form?

1 2 3
M=[-1 2 n]

A R+RR c. R+E >R,
TROR SRR
R, -2R > R 2R -R, >R

B. R-R R ® r+r -k,
SRR TROR
R -28, - R R-2R, -k

10. A parabola with an equation of y = 0.5x2 - 8
intersects a circle with a diameter of 10 units.
If the center of the circle is located § units
above the vertex of the parabola, at which
points do the parabola and circle intersect?

YZ0.5x3-8 2yt +y2Hey4q =26
X24(y43) =28 Y248y 425 =28
y{y+8) =0
\=o y=-% _
(*4,0) (0,~-¢)

A. (-5.0). (0. -8), and (5, 0)
(-4, 0). (0. -8), and (4, 0)
C. (-3,.0).(0.-8). and (3. 0)
D. (-8.0), (0, -4). and (8. 0)

13. The augmented matrix of a system of linear
equations given is below. What is the
solution, if any, for the system?

3 -2 -3 24
1 4 -1 -6
3 5§ -3 3
J
[l o - b']
o | o0 -3
0 06 0 o
A. (4,-3,0)
B. (-6.3.0)

infinitely many solutions
D. no real solutions

11. A hyperbola intersects an ellipse as shown
below. The equation of the ellipse is
15x2 + 102 = 150. If the length of both axes
of the hyperbola are the same as the length
of the minor axis of the ellipse, what are the
valves of y at the points of intersection of the

ellipse and the hyperbola?
P vp I5y2 +10y2 =180
-oxZ +10y2 =100

x:ftfi; ﬁ:i?.\ﬁ

A. -2 and V2

B. —2v2 and 2v2
@ 243 and 243
D. -3v2 and 32

14. A jar of nickels, dimes, and quarters contains
47 coins. The number of nickels is three times
the number of dimes. If the total value of the
coins is $5.75, how many quarters are in the

ja? ey 47
I 30 o
0” l'o 025 ‘01‘
N

B. 16
C. 18
D. 24
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Name: PRE-CALCULUS REVIEW: Packe! #6

“Directions: Determine whether the sequence is anthmehc geo etnc or nelther |
| geometric, give the common difference or common ratio.

1.{5,-10,15,-20, ... } 113 ¢ 25 35
2. {-é-, Z’ -]Z’ a, ...} 3. {—? —]5 —7 —20 }
Neither .
Geometvic Arﬁhmehc)
=2 =
z A=
Directions: Write a rule for each sequence, then find the indicated term.
4. {37, 45, 53, 6}, ...}; ay, 5 {3 4 24 144 },a
0n = 8(N-N+37 EEC R l' °
-2 -
0n=8n -8 437 On = Z (-»"
- - b Qg =_§€_ ) B = "3‘“32—4-3
gy = $(31) + 29 =|27

. Janet signed a contract for her new job, with a starting salary of $47,500. If her contract includes
a 3.25% raise each year, what is the difference in her salary in her 10 year compared to her
starting salary?

0o = 41500 (1.035) "
= LYy, 137,62

$171,227. b2 inwrepse

7. A trio of coworkers took part in a weight loss challenge. Using the table below, determine how
many weeks it took before their combined weights was less than 450 pounds.

Weeks | Total Weight An=-8.Un-D+529 ' -gnt 5370 £ 450
] 529 = -<2.1n +5317 ! -€.1n £-81.71
2 520.3 { Nzl
3 S511.6 \
4 502.9 ‘ il\ Weeks

Directions: Use the given information about an arithmetic sequence to find the indicated value.

8.1 4, =64 andd=-13, find a,,. 9.1f a, =97.2 and d= 6.1, find a,
O,y = -13(24-D + |4 a1.2=b.1(15-N +,
= -13(23) tbY 1.2 =854 +a,
= "7—35 ' Q.:\l-g _ _
s = L5+ g ='@
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10. Jamie purchased a car with 104712 miles. After 12 weeks, her car has 12,259 miles. If Jamie
continues to drive the same number of miles per week, determine the mileage on her car after

aone‘yoe;l'l.z 12259 =d(12-)+1047Z ! Og, = I (52-D+ 10972
= 1287= \4 ‘ = :
0,,= 12259 4= 17 \ 0,339 mites
\
{

Directions: Use the given information about a geometric sequence to find the indicated value.

11.1f q, =343 and r =Z, find a,. 12.if a, =-% and g, =—-3-5—]—25—, find a,.

Qg = 343 (%)?"l Aq = QB r n-3

z2\7 -S|2 _ -22 y
343(%) 2045 45 |
lzqo( 8 ) 3

13. A camper was purchased for $21,700. After 10 years, the camper’s value decreased to $10,5C0,
Determine the rate at which the camper's value decreased per year.

a,= 21700 D500 = 211700 ¢ '0-!
0, = 10500 15 -9
3l 1.15% deerease
r=.9225 pcr gmr

Topic B: Arifhmetic & GeometricSeries - -

Directions: Find the indicated sum.

1.5 7 3. . 1441 [15 {256-64+16-4+..}; 5,
14, {—2-+6+6+2+..-},Szo 5\20' 20(.7:__&.) ¢ = Zéb(l" (“/4)q)
z -
0z0= 3 (20-0) +3 lo Y
| |- (-4)
=4 =1 220
L 3 =| 52424
256

16. 3 (5p+2) 17. 3" 0.4.(5)"

p=3 i=l

. B - . _5l0
) -Zt(lezz-z—z;l ={qu 1 S 24 (157), 11450624
Q3 - .1:‘_.4 =5

C No gum,
2| divegent
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20. A theatre has rows of seating such that the
first row has six seats and each row thereafter
has three more than the row in front of it. If
there are 27 rows in the theatre, find the total

number of seats.

21.

3; 2“ a7 321-0+b = 84 24000 = L
h=21 o= 2 ( l_f_g:q__) -24000 =.02(l-2")
5 2 - 1100000 = |-2"
-1100001 = -2h
=F2!§ Se“fﬁ_] log 1 1 0000l = n- log 2
'f log 2 lg2
n= 20-14 2l weeks |

Hermine deposited $0.02 into his bank
account. Each week, he made a deposit
worth double the previous deposit. How long
will it take before the account reaches a
total of $24,0002

02 (1-2"

- Topic C: Proof by Mcihemohcelrinduchon

Dlrechons Use mduchon 1o prove each conjecture for all positive integers n.

@ Prve fy,, istue.

V(3D | (3(e)=2) = 32 +5k42
2 Z

= 3k245k+2
Z

v/

3k2-% . 2(3k+Y)
T2 —a

3kt +S5k+2 _ 3k*+5k+2
2

22 14447 +..+(@n-2) =170 Ppi 144 140 +(30-2) ‘———"‘3““0
2
@e‘: b= U (3.1-1) > | =1 ®F\L: 44474 - +(3k—7_)_ KS\‘-’)
2 W n=v is tue.

Pegy = VHUATH -+ (3-2) + (3(e+D) -2)

= (k) (3Le+t) -1)

2
() (3k42)
2
3kZ45t2
2

1}

2
23. 3+8+15+...+(n* +2n) =

OP: 3= \LHD(Z 1+7)

3 Pwve 7, is ’mu’

n(n+1)(2n+7) en

5> 323

= 3+8+ 15 +..
@F,: 3+8415+4... + (K24 2k) = \L(K-)-I)LZ\L.;-‘])

Pegt = 3+ 2415 4 - +(K+24) + ((er)? + z(w’)}

4 (n24n) = n(n+|)(2n+1)

(W) ((\L-H\ﬂ) (20e)+7)
L

= (kD) (kt2) (2¢49)

L

23y :i\_(z-ﬂ\g +

b b
%2 +15¢2 431k +19

k(\a+\2’(z\a+1) + (U 20 eH)) = 3 418y 2+ 31t 1g

Z
(3D v3 e raiens

K3+ 5k +31ki8

b b

o
= 2k3+15KkZ+31K i€
L
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' Topic D: Pascai's Tncmgle & Blnomlol Theorem

Directions Expcmd eoch expression using Pascal's triangle or the Binomial Theorem

24, (c-2d)
=1 ¢5(-24)° +5cY (-24)' + 10e3(-24) ¥ 10e?(-2d)® +5e' (-2d)? +1c°¢-u)P

¢S = 10c%d + 400342 -8002d3 + 30041 -324 5

25. (5m + 4n)*
=1 + 4(5m3(n)' + b (Bm)? (4n)2 + 4Sm)' (4n) 3
+1(5m)°(in)"

=\wzsm4 + 2000m3n + 2400m*NZ + 1280 mn3 + zsonﬂ

Directions: Find the indicated term of each binomial expansion.

26. (5y-1)8; 7th term 27. (2a + 3b)*; 6t term 28. (h—4k)’; 4 term
q o uL\ 3
(&) (5902 (-1)" (5) (2a) (3b)° () ()" (k)
= 'looxlj =|2alba b® '—"\"53—“@ h' k3
S RS TopicElLimits . . %
Directions Evc:lucte eoch Ilmli |f it exwis.
29. lim 2= 2 ‘ 30. lim 1
i ] o0 e x—8 .
L——-J ya
31. fim 84 32, fim X +5x+é
-4 1g—x =2 x* +4x+ 4
v .
_lim (x42)(X+43)
X¥-2 (X42)(X42)
_Nim X+3 DNE
X7 X+2
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33. i %ﬂi‘s- 34, tim 2%
- x =1 - COSX
=lim (2x =1)(x+5) =Y ZICOSL'T‘)l . 20)
X34 (2x40)(2X-1) togr) -1
Slim X185 L .3 .—.’-2]
X4 "2+l 3 y
35, fim —=+2 (25 +4) 36, lim Yx+3-3 ({3 +3)
2 BT -4 (o ) e (g +8)
. = lim (X+3)~q
=tmn (2% +4) —
X¥2 (271%) —1b XY Lo 49)
=Iim  (x42) (V2% +4) - ::Tb—:;)m
X>-2 ~1% =14 | |
. - lim -~ _— =2
= tim () (FT5 ) X Tmes =) 343 ©
X*-2 =X +2) l_.“-l-} b4
= lin Zpid ey
X¥-2 -4 3
3% +2 hm + . 12x*-8x+3 lim 2-3+45
7. m g X -0 3__.___..__’( X 38. fim 3% 7 Xvoo X_x2
_\lm 12 8. lim L 42 lim
hm “m _l_ Xdoo X oo Z
Xy -0 ¥ 2 X-y-00 X2 g _L ‘ X
m - lim
n im L 49 lim L 5 %0, e
X o0 i +4 gyl oy x‘-y,oo Xz e X0

= 3:-0%2:0 - -300

! +4.047.0 ]

- =

= 12-8.0+3.0 _ 2
S0 -3 -3

ae)

Toplc F: lel’rs of Sequences

Direcﬂons Evoluofe the limit of each sequence, if it exists.

_ bn? +1 tim  b+-L 40, g = 21+5 im = +-3
39. a"_9n+2n2 -)h-'loo nZ a, 7 7 oo N pnp2
A 42 'R
N
n-:,oo YH°° nz Zh—ad’ N ny¥ pnz
tim L 4 Iim \im -1. lim L
A ndee n " e - nyo° ‘ nvoe N
= b+o0 = b _[3 :__2.04.5.9‘ _ 0 —"-E
q.o+2 2 | - 1.0 |
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4. What is the sum of the series below?
. R
W’OMGIL(M ‘Zevww Sh T (TzT;) 1.1 2 4
—+—t—=+—=+...
SL(z) &7 7@
QUIZ 6 L
Name: 2
A. nosum C. 3
Date: Per:
B, 2 (D) 1
1. A collection of nickels is arranged in a ) 2
triangular array such that there are 21 nickels
in the base row, 20 nickels in the next row, » 1\
19 nickels in the next, and so forth, with 1 5. What is the sum of 26 . (—z) ?
nickel in the top row. Find the value of the . ) n=1
i llection. =
coins in the collec on 24N Sn (l_-'(%)
sﬂ = 2| =— )= 23i g
z = b (s )
(@ s11.55
2
B. $11.60 A. nosum C. 3
C. $11.65
D. $11.70 C 24 p. 13
5 T2
2. The first and fourth term of a geometric
fsifs?‘s’ec:: tarre 4s and -13.5. Find the sum of the 6. The first term in an infinite geometric sequence
_ e- e ,:'_" ) S. =4 (\_ (- _g_)") is -6. If the sum of the sequence is -24, find the
13-8=4.r 1 2 common ratio. l
D=3 1. 24 =-b (T )
3 I-(-2) I-r
> = A
r="3 4=
=z ]
4-4r=
s 463 Hr=3
4 16 A L r=7_3’. c -3
g, 1261 b 133 ? :
32 T8 1 3
5 - 3
3. Given the sequence below, if S, = -651,042, .
find the value of . 7. ExP‘f;"d (Bx - )% ' 2 2
4 2 10— 50. 250 1(3) (A + 4(8x) 3(~y) '+ Wl 3x) (=)
" =4, et ] LT { - 5 °
-5 1042 = -z (|- (-g)") +HBONZ 41 (3x)° ()
I-(-5)
- 3906252 =-2 (I-(-s)")
= | = {.e\N
A 7 ‘:\65?;‘3;5 .__lsatqs) A. 81x%—27x3y + 9x2)2 - 3xy3 + 4
B 8 o AB3IZS  hlon S 81x4 - 108x3y + 5432 — 1203 + y#
L =008 C. 81x*— 1623 + 54522 - 1229 + 4y*
? 1096 1095
D. 10 n=a D. 81x4-243x% + 162x22 - 9x33 + 4*
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8. What is the coefficient of 2562 in the expansion
of (2a + 3b)’?

1 2) 35 38 20 7
21 (2)°(3b)*
21(32)(9) = 048
A. 10,206
B. 2,186
(© s.048
D. 15,120

12. Evaluate the limit below.

cos(4x)
2x

lim

x=0

A 2
B,

C.
The limit does not exist.

-0

9. Caleb would like to prove the statement below
by induction. He verified an initial case, then
assumed the statement is true for n =k for
some positive integer k. What final step would
complete his proof?

7+11+15+...+(4n+3) = 2n* + 5n
+%4k+3) +(u Lums& = 2(k4)% + S(KH)
oo FHEF) (4K ) = 2024 Y2 +5KHS

@ 7+11+15+ . +(4k+7)=2k2+9k+7

B. 7+11+15+ .. +(4k+1)=202+9k+7
C.7+11+15+ ., . +(Sk+4)=2k2+ 9%+ 2
D. 7+ 11 +15+ ... +(k+1)=2k2+%k+2

13. Evaluate the limit below.

Jx=1-2 (¥ +2)
x-5 (x4 +2)

m  (x-1)-4
X% (x-8)(Vx= +2)

lim L
X938 Jyq t2

lim

x=5

10. Evaluate the limit below.

lim x2+10x+24
=4 x4 2x-8

= (XH)(X44)
O )x-2)

{

A4

4+b

=2
“Y4-2 ~b

A -3

o

11. Evaluate the limit below.

., X+3
im —
x=»3* Ix—3|

1 !
® 7 3 C. 3
R 1
B. D) Jg +2 q' D. 8
14. Evaluate the limit below.
-8,
tim 2x*+x-8 UM 2+ XZ
—e J-4x? -4
=im z4limdl g tim L
X¥oo XU X X¥® x: - 240-8-0
im L o« lim o -4
X X X¥Yos
]
A. 2 ©-
B. -2 D. 0
15. Find the limit of the sequence below.
q = én
. ﬂ "~ 4n* -1
m - . i
» iroe > = b ’l(rf)dn -9
h . . = 'ﬂ?
m
)‘(‘_’cu 4 - ‘)2-?0" ﬁli
o0 C _§
A. . 2
B. —» @ 0
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