Math 144

Spring 2002
Homework Packet



Lesson 1 Homework
L1-1

1-6: Give the quadrant in which each point is located:
3 (L LJ 4 [_L 1
\W2'V2) LB 2

7. If (a,b) represents a point located in Quadrant III, in which Quadrant will the point (a,—-b)lie?

1L 2-1) 2. (34 J 5. (z-3)  6.(-11/4,-9)

8. If (a,b) represents a point located in Quadrant II, in which Quadrant will the point (a,-b)lie?
9. If (a,b) represents a point located in Quadrant IV, in which Quadrant will the point (—a,—b) lie?

10.If (a,b) represents a point located in Quadrant I, in which Quadrant will the point (a,~b) lie?

L1-2

1-6: Find the missing sides of the following right triangles:

1. 2. 13 3.
!

4, 5. \4_ 6.
: ’ h
5




7-10: Decide whether or not each of the following is a Pythagorean triple:

7. (3,3,342) 8. (1,4/3.2) 9. (7,11,16) 10. (4+/3,12,843)

L1-3
1. Find the distance between the points (3,-2) and (-4,5)
2. Find the distance between the points (4,3) and (-2,-3)

3. Find the distance between the points («/5 ,—2«/§ ) and (—- «/g ,4\/5 )

4. Find the distance between the points (2\/5 , ﬁ )and (5«/5 ,—3«/7 )

-
I

1-

1-5: Determine whether the following points are the vertices of a right triangle.

(-2,5), (15), (1,9)
(V3,243), (V3 +4,3-43), (24/3,4+2/3)
(-1,-1), (3,5), (=6,2)

(4=+3,-243) 2=+3,-43), 3-+3,-243)
4,-3), (41), (2,])

e

=

1-35

1. Find all points (2, y) whose distance from the point (-2,-1) is 5.

o

Find all points (x,11) whose distance from the point (5,-4) is 17.

3. Find all points (3, y) whose distance from the point (-2,9) is 12.

4. Find all points on the y-axis that are 5 units from the point (4,4).

5. Find all points on the x-axis that are 5 units from the point (4,-3)



Lesson 2 Homework

L2-1

1. State the definition of a function

2. Which of the following relations represents a function. Ifit is a function, state the domain and range:

a) {(1,2). D, G, (-L2)}
b {12, 32, 13, 2.2)
0 {@b), (c.d), (c,b), (a.c)}

L2-2

1-8: Determine which of the following graphs represent a function

1. )\J 2. 3. /_\




9-13: Sketch the following functions by creating a table of values:

9. flx)= x?

12, f(x)=2x+1

1.2-3

10, f(x)=x>

13. f(x)=1

X

State the domain and range of the following functions:

1.

i

"
1

i
L}

g

{

A
i U

N

2.
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N

AN

\ quw’l\

11. f(x) =}x|
3.
(0,00
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L2-4
LIf f(x)=2x% —x+1 , then evaluate the following and simplify:

a) f()
b) f(-1)
¢} f(0)
d) f(k)
e) fk-1)
b fk+2)

2. If g(x)= x% -5x » then evaluate the following and simplify:

a) g(0)

b) g(-3)

c) glx+h)

d) glx+h)-g(x)

glx+h)-g(x)
h

L2-5
1-11: Find the domain of the following functions

. f(x)=x+3

2 flx)= ix-+41

3. f(x)=%+7

]
A (x=2)(x+4)

X
x2-2x-15
6. f(x)=+x+1
7. f(x)=+2x+5
8. f(x)=+10-x
9. f(x)=310-x

10. f(x) = !

x+7
3

11. =
S xJx+1

50 f(x)=




L2-6
Sketch the following functions and state the domain and range of each:

fx)=4
fx)=-3

f)=-3
f(x)=3x-5
f(x)=—¢;‘—x+7
6. f(x)=x2
7. fx)=x°
8. f(x)=4
9. f(x)=+x
10. f(x):l

X

SAE I



Lesson 3 Homework

L3-1
1-13: Sketch the following functions

1. y=x2+1
y=(x+1)°

2
3
4. y=(x-1)2
5

6. y=—+2

x+2

8. y=«/x_—3—

9. y=\/;—3
10. y=(x+2)°
11, y=(x-1)2%+1
12. y=|x=3-2
13. y=(x+2)° +1

14-20 Write a function whose graph is the graph of y = x° but is:

14. shifted up 1 unit

15. shifted left 1 unit

16. shifted down 3 units

17. shifted right 4 units and up 6 units

18. shifted left 3 units and down 2 units

19. shifted right a half unit and down 5 units

20. shifted left 7 units and up % units



L3-2

1-6 Sketch the following functions and label at least two points on the graph

1. y:2x2
=1,2
2 y=5x
3. y=4l|
4. y=3Jx
5. y=2
x
1
6. y=—
4 2x

7-10 Write a function whose graph is:

7. the graph of y = x? vertically stretched by a factor of 5
8. the graphof y = ]x] vertically compressed by a factor of %

9. the graphof y = x3 vertically stretched by a factor of 3

10. the graph of y = 1 vertically compressed by a factor of %
x

L3-3

1-7 Sketch the following functions

1. y=—x2
2. y=—{x’
3. y=—x3
4, y=—w/;
5. y=\/:_;
6. y=|-x
7. y=—l
x



8-14 The graph of y = f(x) is shown below. Sketch the following functions and label at least 3 points on the

graph.

8. y=—/()

9. y=f(x)

10. y=2f(x)

1. y=5/(x)

12, y=—f(x)+2
13. y= f(=x)+2
14. y=-2f(-x)+2

L3-4

/

(2,2)

—_

(- 4-2)

(-2,~2)

\\\ (4,-2)

y=%)

Sketch the following functions using transformation techniques. Label at least 3 points on your graph.

y=(x—l)2 +2
y=lx+3|—1
y=2x2 +2
y=—(x-1%+2

i BRSO S A e



Lesson 4 Homework
L4-1

Sketch the given angle in standard position. Draw an arrow representing the correct amount of rotation.

1. 50°

2. 90°

3. -45°

4. 300°
5. -180°
6. 270°
7. 520°
8. -400°
9. 700°
10. 1000°

1L4-2

1-10: Sketch the given angle in standard position. Draw an arrow representing the correct amount of rotation.
Also, find two other angles coterminal to the given angle, one positive and one negative.

1. 50°
2. 75°
3. 200°
4. 45°
5. -30°
6. -270°
7. 140°
8. 210°
9. -75°
10. -300°

11-20: Find the angle of smallest possible positive measure coterminal with the given angle.

11. 405°

12. 448°

13. 820°

14. -45°

15.-90°

16. -722°
17.570°

18. 2880°
19. -412°
20. -1°

10



L4-3

1. Draw a circle with radius of length 7.

2. State the definition of a radian.

3. On your circle from #1, construct a central angle 0 such that 6 = 1 radian.
4. About how many radians can you construct in your half circle?

(The exact amount of radians in a half circle is m ~ 3.14159... Be sure that you understand the concept of a
radian)

L4-4
Convert the following degree measure into radians. Express your answer as a multiple of 7.

30°
60°
90°
180°
270°
360°
36°
45°
9. 70°
10. 22°
11. -40°
12.-210°
13.-80°
14. 24°
15.17°

® NN RN

L4-5

Convert the following radian measure into degrees. (round any decimal answers to 3 places)

)
|
FNTE

WP N o B
W
\kl
N

11



10.
11.

12.
3.

14.

15.

St

157

16
207

9
42%
99x
180



Lesson 5§ Homework
L5-1

1. What is the relationship between the sides of a 45°-45°-90° right triangle?

L5-2

1. What is the relationship between the sides of a 30°-60°-90° right triangle?

L5-3, L5-4

1. What is the definition of similar triangles?
2-10: Find the lengths of the missing sides of each of the following right triangles. (Use the “special triangles
discussed in the lectures to first find the constant £ and then find the missing two sides)

™\

A 3
%
5 |

<
W

L

2

\

«l |

9

2.

«
A

6. B3

< . \
8. Y | 9. 10.
a1




Lesson 6 Homework

L.6-1 and 1.6-2

1. What is the equation of the “unit circle”
2. Sketch the unit circle on the cartesian coordinate system.
3. Determine which of the following points are points on the unit circle:

)

a) (0.)
b) (%
)
d)

|%

.M»—-
wi—- N
e

J>|»-—
=15

W
N

e)

M|§
1\)\»~
N—

f)

e
b:|l\)

a4
-
W |—
~—

g)
h)

~
—

M

~

4-20: For each of the following, sketch the angle in the unit circle and find the point on the unit circle
corresponding to each angle.

4 a=7 10. 6=7% 16. 0=-2
5. 0=0 1. =% 17. a=-1F
6. f=x 12. a=3% 18. 6=LF

7. '9=~3-27£ 13. 0=%” 19. ﬁ:_%ﬂ
8. a=2z 14. p=°F 20, 9:197”

9 B=% 15. 6=-%



Lesson 7 Homework

L7-1

1-20: For each of the following right triangles with acute angle A, find sin 4, cos 4, and tan A4

3

1. 2. 3.
3
& ” a
‘ ]

oS

7. A ° 8. A ¢ a7 ('9 ’
Y 2 4 Jii o i 5

C B a C 3 c g3
0. R 1, . A

& i 3 o i 2 & o

¢ &) Qﬁ A - A
3. A 4. A 15. A

el 5 2 iﬁg 5 i

c G ¢ 3 "5 e

15



16.
i\

J

Ja

7-2

17.

20.

\)/2\ 18.

1-20: For each of the following right triangles with acute angle A, find the 6 trigonometric ratios.

(i.e. Find sin 4, cos 4, tan 4, csc 4, sec 4, cot 4)

1. c
(6%
L
b
A
4,
1
RN
VEi
7 Jit
-

V5

VES

Vs







L7-3, L7-4, L7-5, L7-6

1. Construct the Unit Circle and label all points on the circle corresponding to the angles

0, £,7r, 3—7[, and 27 radians.
2 2

2. Construct the Unit Circle and label all points on the circle corresponding to the angles
T 37 Sm

—_—, —, and7—” radians.
4 4 4 4

3. Construct the Unit Circle and label all points on the circle corresponding to the angles
n Sr In

==, , andE radians.
6 6 6

4. Construct the Unit Circle and label all points on the circle corresponding to the angles

z 2—7[ iiz, ands?ﬂ radians.

3737 3

5-25: For each of the following, refer to the Unit Circles that you constructed in exercises 1-4 to evaluate each
trigonometric ratio without the use of a calculator

n2Z
5 sm2

T
6 cos
7. z

sece
8. tanrx
11z
? 6
S5t
3
S

11. sin =~

V3

s 4r
13. sin 3

4. sec3Z
1 sec

S
15. cos o

16. cosm
17. cserx
18. secrx

19. sin(— %)

cot

10. csc

18



20.
21.

22.

23.
24.
25.

cos(— 37”)
esel-32)
11 )
cosdrn

sinl2xr

sin 997

3

—

cot\—

|

19



Lesson 8 Homework

L8-1

1-4: Find the values of all missing sides of the following triangles.

1.

3 3
%
¢

&° 4s®
w X

w —

5
<
wo rT

us

20



5. Find the total area of the triangles from exercise 1.

6. Find the total area of the triangles from exercise 2.

7. Find the total area of the triangles from exercise 3.

8. Find the total area of the triangles from exercise 4.

1. Find the equation of the line with slope 5, and y-intercept —2.

2. Find the equation of the line with slope —+ and y-intercept .

3. Find the equation of the line making a 45 degree angle with the positive x-axis.

4. Find the equation of a line passing through the origin so that the tangent of the angle between the line in
quadrant I and the positive x-axis is V3.

5. Find the equation of a line passing through the origin so that the tangent of the angle between the line in
quadrant IV and the positive x-axis is 3.

6. Find the equation of a line passing through the origin so that the tangent of the angle between the line in

quadrant I and the positive x-axis is 3

7. Find the equation of the line passing through the origin so that the sine of the angle between the line in

. .. N2
quadrant I and the positive x-axis is =

8. Find the equation of the line passing through the origin so that the cosine of the angle between the line in

quadrant I and the positive x-axis is % .

9. Find the equation of the line passing through the origin so that the cosecant (csc) of the angle between
the line in quadrant I and the positive x-axis is J10.

10. Find the equation of the line passing through the origin so that the secant (sec) of the angle between the

. "y .. 5
line in quadrant I and the positive x-axis is -

21



Lesson 9 Homework

L9-1, L9-2, L9-3

1. (a) Let y =sinx. Complete the tables below by filling in the appropriate y-values.

=

y=sinx

"\:l).\,,g; 3 ng- wlg NN LN RN oy ©

=

y=sinx

PR el sy ol ©

22



1 (b) Use the tables from part (a) to sketch the graph of y =sinx

2. (a)Let y =cosx. Complete the tables below by filling in the appropriate y-values.

=

y =COoSX

"\j w":\;’ 3 alé," u|§"’ DN WN BN oy ©

=

Y =C0SX

S R N

1
“|

5z

23



3. (a) Let y =tanx. Complete the tables below by filling in the appropriate y-values.

=

y=tanx

S) N|§’ 3 o~\|§‘ wlg) RN WY RN oy ©

=

y=tanx

N N N A

N
3

a\’g' wl

v S

N

R
S

3 (b) Use the tables from part (a) to sketch the graph of y =tanx.

24



Lesson 10 Homework

L10-1, L10-2

1. State the definition of amplitude.

2-6: Find the amplitude of the following trigonometric functions

2. f(x)=-4sinx

W

. gx)= %cos 2x

4. f(x)=-2zsin(11x)

-—Hcos(gx)
Y 4 7

6. f(x)=cosx

(9]

7. Sketch the graph of f(x) =sinx. State the domain, range and amplitude.

8-11: Use the graph of f(x) =sinx to sketch the graph of each of the following. State the domain, range
and amplitude of each function.

8. f(x)=3sinx
9. y=35sinx

10. g(x)= —;—sin X

3.
11. y=—sinx
Y=3
12. y=-3sinx
1
13. y=——sin
y=—sinx

14. Sketch the graph of f(x)=cosx. State the domain, range and amplitude.

15-20: Use the graph of f(x)=cosxto sketch the graph of each of the following. State the domain, range
and amplitude of each function.

15. f(x)=4cosx

16. y=2cosx
25



17.

18.

19.

20.

f(x)= %cosx

gx)= %cos X

y=-2c0sX

1
=——C0SX
=75

26



Lesson 11 Homework

L11-1, L11-2

Define the period of a trigonometric function.
What is the period of y =sinx ?
What is the period of y =cosx?
What is the period of y =tanx ?

2w

5-12: State the period of each of the following functions.

5. y=sin2x
6. y=sin7x
7. y=3cos5x

8. f(x)= —2cos(%x]
9. g(x)=sin (%x)

11
10. y=cos| —x
g [6 j

11. f(x)=sin(7x)
12. g(x)=cos (ixj
Vi3

13-18: For each of the following functions, find the period, then use the graph of y =sinx or
y =cosx to sketch the graph of each function.

13. y=cos2x
14. y=sin3x
15. y=sin4x

1
16. y=cos| —x
g (2 J
17 —sin(lxj
.y 2

18. y=cos4x

27



Lesson 12 Homework

L12-1

1-5: Sketch the following functions and state the domain and range of each.

y=sinx+1
y=cosx—1
f(x)=sinx+2
g(x)=cosx+3
y=sinx -4

Ul:kb.)[\)n—d

6-12: For each of the following, refer to Lesson 10 and Lesson 11 to help you sketch each function.
(Do the vertical shifting LAST)

y=2sinx-3
f(x)=3cosx+1
g(x) =sin(2x) -4

. y=cos(3x)-1

10. f(x)=2sin(2x)+1

11. y =3cos(%x}—2

0 90 N o

12y=%wm—l

L12-2

1-5: Sketch the following functions.

f(x)= sin( - %)

y= cos(x - —’25)

f(x)= sin(x - 7r)

g(x) =cos(x + )

p—

Lo

y= sin(x + %)

f(x)= sin(x + %)— 2
y=cos(x—7m)+3
f(x)= 25in(x—%) -1

el

9. Sketch the graph of y =sinx and y =sin(x —27). Are the graphs the same or are they different? Why?

10. Define a function in terms of sin x that will give the same graph as the graph of cosx.
28



Lesson 13 Homework

L13-1, L13-2

Sketch each of the following functions by using all shifting techniques discussed during this course. DO NOT
USE A GRAPHING CALCULATOR. (You may wish to use a graphing device to check your work)

y=2sin(x-7)+1

f(x)= —cos(x + %)— 1

y = -3sin(x +rz)+1
f(x)=-2cos(x-7m)-2
f(x)=sin(2x - )
y=cos(3x-m)-1
f(x)=-2sin(4x —7)+1
y =cos6(x — 1)

© NG AL N

29



Lesson 14 Homework

L14-1, L14-2, L14-3

1. List all of the reciprocal identities discussed during the Lesson 14 lectures.
2. List all of the quotient identities discussed during the Lesson 14 lectures.
3. Listall of the Pythagorean identities discussed during the Lesson 14 lecures.

4-12: Determine whether or not the following are identities:

4. costrsecr=1

S. sec¢9=f1—

sin @
6. sin @

cosf
7. tanxcotx =1
8.
9.

cotd =

sint = tantcos¢

sin2<9+tan26?=1

10. seczt—tan21=l

11. 1+tan26=se028
sin¢

12. cost =—-
cots

13-34: Use the identities discussed in Lesson 14 to prove that the following are identities. (i.e. Show that the
left side of each equation is equivalent to the right side)

13. sectsint = tan¢
14. cscxtan x = sec x
15 l-sin@
siné
16. cost(tant + cott) =csct
17. tan xcsc x = sec x
18. sint(cott + tanr) = sect

19. tan xcotx—cos2 x = sin 2 X

20. sin@cscd - cos? 6 = sin > 1

21. (secx~1)secx+1)=tan? x

22. (escx ~1)cscx+1)=cot? x

23. (sect + tan¢#)(sect — tan ty=1
24. (csct + cott)(cscf — cot =1

=cscfd -1

25. sin? x(1+cot? x) =1

26. sec? x—sec2 x = tan? X+ tan>2 X



COos?

2

t

27. sect —tant = -
1+sint
sin x
28. cscx—cotx = ————
I+cosx
29. 3sin21+4coszt=3+cos
30. 9sec2x-5tan2x=5+4sec
2
cos“ @ .
3l. 1 -————=5siné@
1+sind
sin2x
32 l——— " =—cosx
1-cosx
sect sint
33, —— +——=2tant
cscf  cost
cscx—1
34, ——— =secx—tanx

cotx

2

X



Lesson 15 Homework

L15-1
1. State the definition of a one-to-one function.

2. How can you determine if a graph represents a one-to-one function?

3. Determine which of the following graphs represents a one-to-one function:

a) b) c)

A \

oYY Y

d) e) f)

g h) 1)

(2,-25)
33

32



L15-2

1.

Suppose y = f(x) is a 1-1 function

with domain 4 and range B:

a) What is the domain of y = £~ (x) ?
b) What is the range of y = f_] (x)?

2. The following functions are 1-1, therefore they each have an inverse function. Sketch the inverse function
on the same axes and label at least one point on the inverse function. Also, state the domain and range of
each function.

¥ b) ) (i)

(O‘ ‘) (.al “)
I
T 1)
%) W)
9 ©,0
e) f)
“L(d,zl
(73, 0) -3, 0/:
i i H W /
t ﬁ_- AR I ¥ /
TC -
(- (-2,-3)

g) h) i)

a-2) 4l Q
Y ) (,3, 3)




L15-3

1. What are the 3 properties of inverse functions discussed in this lecture?

2. Suppose f(x) and f"l(x) are inverses and f(a) =b, f_1 (¢)=d, f(b)=eand f-1 (dy=e
find the following;:

a) f(d)

b) f7l®)
) f(d)

d F e
&) fl(e)-f(a)
f e+ fle)

L15-4

[am—y

. Explain why f(x)=sinx is not a one-to-one function.

If f(x)=sinx is a 1-1 function then we must have a restricted domain. What is the restricted domain
that we use so that the sine function is 1-1?

3. Sketch f(x)=sinx with the restricted domain mentioned in #2.

4, What is the domain and range of f(x) = sin”! x

0

5-14: Evaluate the following:

(D
6. sin” (})

1 st )
)

o ofa(2)
10. s 1(51n12’—)
1. sin™!fsin g)

12. sin 1(su‘127r)
13. sin l(sm3”)

14. sin 1(sm 7”)
15. s 1(sm””)

34



L15-5

1. What is the domain and range of the 1-1 function f(x)=cosx?

2. Sketch the 1-1 function f(x)=cosx and f_1 (x)= cos ! x

3-15: Evaluate the following

3. cos_l(—-[z—z—)
4. cos ()
5 cos_l(—l)
6. cos™1(0)
7 cos’l(—‘/—g)
2
-1 1
8. cos (_5)
9. cos(cos'] —;1)

10. cos_l(coszr)

11. cos_l(cos27z)
12. cos_l(cos(— %»

13. cos"1 (cos—5—2’-’—)
14. cos‘l(cos%”)
15. cos™! cos(— 37))

35



L15-6

hallh

Sketch the graph of y =tanx
Sketch the graph of the 1-1 function y = tanx.

Sketch the graph of y = arctanx &/ = tan"! x)
What is the domain and range of y = arctan x ?

5-15: Evaluate

5.
6.

7.

8.
9.

10.
11.
12.

13.
14.
15.

tan”! «/5
tan~1 (1)
-1{ 1
e
tan~! (-1)
tan"(0)
tan(tan ™! (1000))
tan(tan_l(x)) for all x
tan—l(tan%)

tan‘l (tan f43ﬂ)

36



1-10: Evaluate the following expressions.

p—

-11 )
tan(cos >

2. sin(cos—1 %)

3. sec(arctan 2)

4, cos(sin—1 %)

5. csc(tan—1 3)

37



