12-13 CP Pre-Calculus Final Exam Review

The exam will cover the following Chapters and Concepts

Chapter 1

1.2 Functions

1.3 Graphs of Functions

1.4 Shifting, Reflecting, and Sketching Graphs
1.5 Combinations of Functions

1.6 Inverses of Functions

Chapter 3

3.1 Exponential Functions and Their Graphs

3.2 Logarithmic Functions and Their Graphs

3.3 Properties of Logarithms

3.4 Solving Exponential and Logarithmic Equations
3.5 Exponential and Logarithmic Models

Chapter 5
5.1 Using Fundamental Identities

5.2 Verifying Trigonometric Identities
5.3 Solving Trigonometric Equations
5.4 Sum and Difference Formulas

5.5 Double and Half-Angle Formulas

Chapter 9

Circles
9.1Parabolas
9.2 Ellipses
9.3 Hyperbolas

CHAPTER 2

2.1 Quadratic Functions

2.2 Polynomial Functions of Higher Degree
2.3 Real Zeros of Polynomial Functions

2.4 Complex Numbers

2.5 The Fundamental Theorem of Algebra
2.6 Rational Functions and Asymptotes

2..7 Graphs of Rational Functions

Chapter 4
4.1 Radian and Degree Measure

4.2 The Unit Circle

4.3 Right Triangle Trigonometry

4.4 Trigonometric Functions of Any Angle
4.5 Graphs of Sine and Cosine

4.6 Graphs of Other Trigonometric Functions
4.7 Inverse Trigonometric Functions

4.8 Applications and Models

Chapter 6
6.1 Law of Sines and Area of Triangle

6.2 Law of Cosines and Heron’s Area

Chapter 7
7.5 Operation on Matrices

7.4 Solving Systems using lower triangular
form

7.7 Determinants

7.8 Cramer’s Rule



CHAPTER 1

Find the domain of the function.

_ 3x Nx-2
. f(x)—x2_4 S f0)= s N f(x)= -

Given/(¥)=3-2x , 8(0)= Jx , and h(x) =3x" +2 , find the following and state the domain.

g
4 (h+ 1)) s (M) . @J“‘)
5 (f oh)(x) o (2(f(x)

Find the inverse of the function.
I()= Tx+3
9. f(x>=4x3_3 10 f(X)=\1x+10 11 8

For each function; A) state the parent function and B) graph using transformations.

1 3
12. f(x)=-23-x +1 ;. f(x)=(—2x+1) -2

CHAPTER 2

Complete the square to put into vertex form. Identify the vertex and x-intercepts,
maximum or minimum. Sketch the graph of the quadratic function.

3, 18
1. f(x)=—x>—4x+1 5 f(x)=-2x" +16x-31 3 f(x)—gx +?x—3

Write the standard form of the quadratic function that has the indicated information and
then sketch the graph.

4. Vertex (-2,-2) and passes through the point (0, 2)

13

5. Vertex ( 4 ZJ and passes through the point (-2, 0)

Use the leading coefficient test to describe the end behavior of the following functions.



6. f(x)=-3x" —8x" +2x* +8 7 f(x)=x"+2x" =2x +x* -6

Write a function of least degree to describe the graph.

8. 9.

Identify all asymptotes (vertical, horizontal, or slant) and any holes for each rational
function. Graph the function.

_xltx-2 26 —5x 45 2x-10
M="a % S == JO)=5——=
10. i 11. 2x"+1 12. x°=2x-15
CHAPTER 3
Evaluate.
1. log,9
2. logs5 3. log,3
4. log,343
5. In0 6. log,+
7. log—
- %8700 8. log, 1 9. log, 5’

State the parent function. Describe the transformations used to graph and then find the y-
intercept, the asymptotes, the domain and range.

10, f(x)=3"-1 11, f(x)=e"+2

12, f(X)=2+log,(x-2) 13, f(x)=1-In(x+2)



Use the properties of logarithms to expand each expression.

3
4 X
y \/; ln[ J
14, tog, < 15, Inyx* (x+2) 16, \Wa'+l

Use the properties of logarithms to condense each expression.

17. 2log, z—log, y 18, Inx=3In(x+1)—Iny

HIn(x+1)+2In(x-1)]+3Inx 2[Inx—In(x+1)—In(x—1)]

19. 20.

Solve the equation.

21, 8" =2"° 7y 6257 =125 73 4”7 =2

04, 477 =5 25 e =3e"+2=0 26, 108, (n+6)=log,(=5n—6)
27 log,(x+9)+log, 7=1 8. log,(x* +2)—log, 6 =1 79 In(x-2)+In(2x-3)=Inx
Solve.

30. John invested $20,000 in an account that earned an annual interest rate of 6.5% compounded monthly.
How much would John have after 3 years?

31. If John invested the $20,000 in an account that earned the same interest rate of 6.5% compounded
continuously how much money would John have after 3 years?

31. How long would it take for John to triple his $20,000 if he invested that money at an annual interest rate of
6.5% compounded monthly?

32. How long would it take for John to triple his $20,000 if he invested that money at an annual interest rate of
6.5% compounded continuously?

33. The half life of R4 has a half life of 1600 years. How much of the 10 grams would be left after 100
years?

34. The number N of bacteria in a culture is given by the model V = 100¢" \where t is the time (in hours). If
N =300 when =35 estimate the time require for the bacteria population to double in size.

CHAPTER 4




In which quadrant is the terminal side of each angle?

In
1. 10 ). 455°

Name the complement and supplement if possible.

g m
3. 15 4. 57°

5. A bicycle wheel with a radius of 13 inches makes 2.1 revolutions per second. What is the speed of the
bicycle?

6. A point on the rim of a wheel has a linear speed of 14 cm/sec. If the radius of the wheel is 20 cm, what is the
angular speed of the wheel in radians per second?

7. The needle of the scale in a bulk food section of a supermarket is 28 cm long. Find the distance the tip of
the needle travels if it rotates 174°

Evaluate.

COS9_1r tan(—4—nj csc[—7—n)
8. 4 9, 3 10. 6

11. Find the exact values of the sine and cosine for the anglee .

[
5

If 9 is an acute angle, find the indicted trigonometric function:

if sinf = E, find secO

12. 17 13. if cscO =+/26, find cotd
: 4 (T

sint=—i, find sin(z —2m) sint=———, ﬁndsm(—tj
14. If 19 15. 19 2

12 :
tan® = —— and sin6 >0,
16. Given 35 find the other five trigonometric functions.

Find the reference angle.



0="2
17. =35 18. 3 19. 6 =-159°

Sketch a graph of the following functions through 1 full period. Use 6 units =7 ag the scale
for the x-axis.
. T 1
y=—4sm(x+] —cos(2x—m)—1
20 2 21. 2
Sketch a graph of the following functions through 1 full period. Use 6 units=7 ag the scale

for the x-axis. Determine the equation for the asymptotes. State the range and give the
maximum point and minimum point.

(3x 371) (x nj
y=2sec| —+— |-1 y=-csc| —+—
22. 2 8 23. 2 4

Sketch a graph of the following functions through 1 full period. Use 6 units=7 ag the scale
for the x-axis. Determine the equation for the asymptotes and state the three key points.

%) 5)
y=1+cot| — y=3tan| —
24, 4 25. 3

Use the figure to the right for problems 26 & 27.

26. Write a function in the form of ¥ = ¢ sin(bx —c)+d for the graph above.

27. Write a function in the form of ¥ = ¢ cos(bx—c)+d for the graph above.

Use the figure to the right for problems 28 & 29.

/ / i /

~—




28. Write a function in the form of ¥ =@ tan(bx—c)+d g e graph above.

29. Write a function in the form of ¥ =@CoUbx =) +d g1 e graph above.
Draw a diagram and solve.

30. A 12-foot ladder makes an angle of 50° with the ground as it leans against a house. How far up the house
does the ladder reach?

31. The cable supporting as ski lift rises 3 feet for each 8 feet of horizontal length. The top of the cable is
fastened 675 feet above the cable’s lowest point. Find the lengths b and ¢ and the angle of elevation.

675

b
32. An airplane is flying east at a constant altitude of 28,000 meters. The pilot spots a ship at an angle of
depression of 18-5°, After 73 seconds the angle of depression is 38-4° . Find the speed of the plane.

33. A ship leaves port at 20 miles per hour with a heading of S44°W  Thereisa warning buoy 5 miles directly
north of port. What is the bearing of the warning buoy as seen from the ship after 5.5 hours.

34. At a distance of 56 feet from the base of a flagpole, the angle of elevation to the top of the flag that is 3.1

feet tall is 25-6°. The angle of elevation to the bottom of the flag is 22-9°. The pole extends 1 foot above the
flag. Find the height of the pole.

35. An energy company uses one wellhead to drill several exploratory wells as different angles. They strike oil
when they have drilled 2879 feet along an angle of depression of 44°. Find the depth of the oil deposit.

36. A hiker travels 3.9 miles per hour at a heading of S21°E from a ranger’s station. After 3.5 hours, how far
south and how far east is the hiker from the station?

Evaluate.

sin™ (?)
37. 38, arctan(l) 40. sin(arcsin 0.7)

( 771) . ( . 371)
arccos| CoS—- arcsin| sin—
41. tan(arctan3s) 41, 2 42, 4



24 4 2x
tan| arccos— csc| arctan — sec| arctan ﬁ
43 25 44, x 45, 1+4x

Graph the following functions.

— arctan (x _ 2) y =arccos(x+2)+ T y = arcsin X
46. ¥ 47. 4 48. 2

CHAPTER 5

Verify the following equations using trigonometric identities:

cos(rc —9)+sin(n+9j=0 . ) ‘ sin2x =1+secx
1. 2 5 (sinx+cosx)” =1+sin2x 3 1-cosx  secx

1+cosx sin x _5
4. sinx LT 5 sin (30 )=3sin6 —4sin’0

Simplify the following using identities:

. . . 2 2
6. cos’ xsin’ x —cos” x 7. sin’ x +sin’ xcot® x

Evaluate the following:

Ccscx = \/ﬁ and tanx = —l
8. Find the remaining trig functions given 4

9. Find the exact value of €08345°,

. 1 3n
sinx=——and w <x<—
10. Find the exact value of sin2x given 11 2

. 5 3n
sinx=—— and —<x<2rn
11. Find the exact values of sin2x, cos2x, and tan2x given 13 2

tan given sinx = ? and 0

12. Find the exact value of 2 5 is in quadrant 1.
X 48
sin— given tanx = — and 0
13. Find the exact value of 2 5 1s in quadrant 3.
T

14. Find the exact value of sine, cosine, and tangent of the angle 12
3n

cos(A+B) SinA:é; COSB:—Z;Z<ASTE and t < B<

15. Find given



tan(u—v) sinu =— and cosv=——

16. Find given that 4 13 and both u and v are in quadrant 2.

Find ALL SOLUTIONS for the following trig equations:

17 9tanx+8y/3 =17 tanx 18. 10cosx—5v2 =0

sin2x+—2:0
19. 2

Find solutions for each equation in the interval [0,27)

3sec2§—4sec§—4:0

20. 3cot’x-9=0 21, tan’ x—secx = -1 2.
23 4cos3x—2/3=0 24. sin4x =2cos2x
CHAPTER 6
1. Find c: C
40
A
c B

2. Find cif A=31°,a=11, and b =13.

3. Solve the triangle: B=32°, C=25°, and a = 18.

4. Find the area of the triangles: a) A =39°, a=13.3,and b= 13.3 b) B=65°11",a=5and ¢ =2

5. A pole 85 feet tall is standing at the bottom of a hill side that slopes up at an angle of 17.8°. A guy wire has
an angle of elevation of 24° from the top of the pole to the hillside. Find the distance from the base of the pole

to the guy wire’s point of attachment on the hill.

6. A loading dock ramp that is 18 feet long rises at an angle of 15° from the horizon. Due to new design
specifications, a longer ramp is to be used so that the angle is reduced to 8°. How much farther out from the

dock will that put the foot of the ramp?

7. Two Coast Guard stations located 75 miles apart on a north-south line each receive a radio signal from a ship
at sea. From the northernmost station, the ship’s bearing is S 65° E. From the other station, the ship’s bearing

is N 20° E. How far is the ship from the northernmost station?

8. Find the third side of the triangle:
C




9. Use the law of cosines to solve triangle ABC given: a=11,b =16, c =15
10. Use the law of cosines to solve triangle ABC given: A =42°,b=3,andc=9

11. Find the area of the triangle: a) equilateral triangle with perimeter of 39 b) a=23.5,b=23.5, and c =26.4

CHAPTER 7

Perform the indicated operations if possible:

4 6 —8] Fs 3 12} 21-3 4|+ 0 -4
L =25 0 1 0 5 5 0 6 -5 5
1 2
| 1 0 0 -1
A -1 11 0
3. L0

Use Matrices and Gaussian Elimination to Solve

x+y=2z=7

{—x+8y=10 —x+4y+3z=2 {8x+3y=40

4 2x—y=-5 5 2x=3y+2z==-2 6 l6x—6y =41
1

—X+—=z=35

3 3

2y—-4z=18

2x—y+4z=1

7.

Find the determinant



2 -5 3 -9 3 0 12 18 6
35‘ 0 8 1 6 -6 0 0 30 -12

-3 24 3 0 0 -12

10. 1.

Solve the system of equations using Cramer’s Rule

x-3y-2z=9

3x+2y+6z=20 {—7x—y:8
12, 4x—-y+3z=25 13 x+y=0
CHAPTER 9

For each conic re-write into standard form, sketch the graph and then provide the important information.

Circle: center and radius

Parabola: vertex, focus, directrix, axis of symmetry

Ellipse: center, vertices, co-vertices, foci, and eccentricity
Hyperbola: center, vertices, foci, and equations of asymptotes

| =V +x+12y-28=0 5 4x 44y’ +24x-12y-19=0
3 9x"+16y” —36x-80y—8=0 4. X —40=-)’

5 —25x’+16y°—400=0 6. 25%"+9y’ —150x+36y+36=0
7 3x"—18x+y+32=0 g X —16y" —2x-128y-271=0

Use the information provided to write the standard form equation of each circle.
9. The endpoints of the diameter are (13, 5) and (-3,-5).
10. The center is at (9, 5) and passes through the point (16,-2).

11. The center lies on the y-axis and is tangent to the x-axis and the line ' = 10,

Use the information provided to write the standard form equation of each parabola.



()
12. The vertex is (-7,-3) and the focus is 8

REP

13. The focus is at ( 4 j and the directrix is 4

Use the information provided to write the standard form equation of each ellipse.

14.  Vertices: (7,9), (7,-11) 15. Foci: (=5 + V91, 7), (=5 - /91, 7)
Foci: (?, -1+ 4\f6), (7‘, -1 - 4\/@ Endpoints of minor axis: (-5, 10), (-5, 4)

Use the information provided to write the standard form equation of each hyperbola.

16. Vertices: (<2, -4 + ~/110), (<2, 4 — \/110) 17 Foci: (3+~/89,6), (3~ /89, 6)
Foci: (-2, -4 + V/190), (-2, -4 — \/190) Asympfotosiy= g+ 2
YT
8 54
Y=——ft—
YT



