Name:
Summer work for students entering Honors Precalculus

Multiple Choice
Identify the choice that best completes the statement or answers the question. SHOW ALL POSSIBLE WORK NEXT
TO THE PROBLEM!!

1. Perform the indicated operation. You may not use a calculator. Show all work.

s

a. 1 d 45
3 29
h. =3 e. 5
36 H
C. &
22

2. Perform the indicated operation. You may not use a calculator. Show all work.

;7

11

15

a. 15 d. 41
4 12

b. 43 e. 47
12 12

c. 49
12

3. List the elements of the given set that are rational numbers.

{n 943— 0535J—125—— ﬂ_}

& 943% 0.535.1.25. %6 d 943% 0.535,1.25, ~/ 6
0. 0 _g43 2% 535108 ® p-ga3 2 53351251

7 7 5
¢ _943,?,%35{

4. Use properties of real numbers to write the following expression without parentheses.

—% {fx— 8yl
a. 12y —9x d. 12x-9y
b. 9x-12y e. 9x+12y

c. 9y-12x



10.

11.

Select the correct statement. You may not use a calculator. Show all work.

a 54 d. 8.7
a 7 54
b. 5, _4 e. 8 .7
7 5 4
c. 5.4
a7

Write the statement "a is greater than or equal to 6" as an inequality.

a. @ <h d a6

b. aza e. 0=a=h

C. axt

Evaluate the expression | | =10 |—| -9 ||. You may not use a calculator. Show all work.
a. 19 d 0

b. 1 e. -19

c. -1

Find the distance between the numbers —8 and 6.

a. -2 d 14
b. 2 e. -14
c. 7

Write the exponential expression using radicals.

10
a. o mg d. 1
10°
b. N |'1Dg e g 12
10
¢ J1ef

a. 27 d. 64
fid 27
b. 1 e. 27
27 64
c. &
27

Evaluate the expression. You may not use a calculator. Show all work.

1503 180
a. 90 d. 30
b. 11 e. 15
c. 60



12.

13.

14.

15.

16.

Simplify the expression. You may not use a calculator. Show all work.

72+ 50
a. gﬁ
b. 11,\;'5
C. IE,JE

Simplify the expression.

iy

a3
b. g7x1210
C. 3z

Simplify the expression.

() (=)

XS_}J‘ 12
a. 28
v
b. 2
yi?
C. 4
yEEI

Simplify the expression. Assume the letters denote any real numbers.

o

£
¥
2

o T o
=
3 e

Simplify the expression. Assume the letters denote any real numbers.

T’\I' ajb?«,l'agb
a g2 ﬁbﬂ
b. b?ifa_z
C. &fn

d.
e.

d.
e.

d.

e.

1105
1202

3?{12}‘10

o, 12

1}?3
1}?4

2 .z
atalh

vt



17. Simplify the expression.
1 2

OHES

Assume that b is a positive number.

a. 8 d. I
140" 145"
b. [ e. I
28h 285"
C. 7
114"
18. Write given number in scientific notation.
0.0000045783
a. 45783%107° d. 4s5733% 107
b. 4 s5783%107 e 45733 % 107°

C. 45733% 107

19. Use scientific notation, the Laws of Exponents, and a calculator to perform the operation.
(227x107% (389 x 107

a 88303 %107 d. 1 7137% 10°
b. 28303x 107 e [0.5835% 107
C. 28303x107°

20. Perform the indicated operations and simplify.
F+a+T - 20+ 8)
a 114+ 26 d s -114-26
b. #411:-26 e #4264+ 11
C. #*41lt+26

21. Perform the indicated operations and simplify.

(6 - 4y)°

a - 2 d _ p|
- 36-43y+ lay - 36— lay
b. 36+ 43y - 16y €. 36+ 16y

C. 36— 24y+ 16y

22. Perform the indicated operations and simplify.
2
[2):8 + 4y4j
& 4x" 4+ 16" d. 4x' - g%y + 16"
b. 4x¥ + 162%* + 16)° e 4xl 4+ a2yt + 16
C. 4x" - 16x"y* 4+ 16y°



23.

24.

25.

26.

217.

Perform the indicated operations and simplify.

(1-3)°

& —IH D -9yl d zp'-2h*+9y-1
b. 27 -3z +3y-4 e 1-27°

C.o —2A + - 2Ty+1

Perform the indicated operations and simplify.

Z+x+Hz—x-18

a ' axi-2ze d 22 —x*—ax-#
b. 2% —x% 4 2xt+ 4 e Z_xi -
C. 4zt +2xt+t

The speed of water flowing in a channel, such as a canal of river bed, is governed by the Manning Equation.
2 1

4°g°

2
3
PR
Here V is the velocity of the flow in ft/s; A is the cross-sectional area of the channel in square feet; S is the
downward slope of the channel; p is the wetted perimeter in feet (the distance from the top of one bank, down
the side of the channel, across the bottom, and up to the top of the other bank); and n is the roughness
coefficient (a measure of the roughness of the channel bottom). This equation is used to predict the capacity

of flood channels to handle runoff from heavy rainfalls. For the canal shown in the figure, A =75 Etj, S=
0.055, p =24.1 ft, and n = 0.035.

F=1456

et ) T

L
5ft
le—10ft —f
Find the speed with which water flows through the canal.
a. V=20.101 ft/s d. V=18.903 ft/s
b. V=23.077 ft/s e. V =23.406 ft/s
c. V=21.224ft/s
Use a Factoring Formula to factor the expression.
36iz° — 60z + 25
& (fz+ 5)3 d. (z-45+4)
b. (52— 43? & (fiz—5)°
c. (fz-5)fz+35)
Factor the expression by grouping terms.
%+ xt- 1826
a. [xg—ﬁ](EJHlj d. (xg—ﬁ](ﬁ;wlj
b. [x2+ﬁj(2x— 1 = (IE—TJ(E}Y+ 1

C. (xg —7](2x+ 1



28.

29.

30.

31.

32.

33.

Factor completely.

6z’ + 241"
a. xﬁ(1+4x4j d. ﬁxﬁ(1—4x4j
b. ﬁ[x's +4xm] e. xﬁ[ﬁ+ 24;':4]

C. ﬁxﬁ[l +4x"]

Factor the expression completely.

12x% - Tx— 12
a. (7x+5)(3x—4) d. (4x +3)(3x—4)
b. (4x+3)(5x-7) e. (4x-3)(3x+4)

c. (7x+50Bx-7)

Factor the expression completely.
r = 10rs + 2557

a. (r—4s5i(r+4s) d. (45
b. (r+45)? e. (r—255)(r+ 5s5)
C. (r—s5?

Find the domain of the expression.
A
a. {xlx 3 } d. all real numbers

b, {x|x;.e7} {x|x;-e5}
c. {xlx:e 1}

An expression is given. Evaluate it at the given value.

4 3
X +x +Ex x=-1

@

a. -10 d. 10
b. -9 e. =12
c. 9

Rationalize the denominator. You may not use a calculator. Show all work.

4

«;‘E+ﬁ

a. 24_5,\}'5 d. 24—4”\1@
13 33

b z444.f3 € 344643
33 19

C. 2444403
39



36.

37.

38.

1
N7+ a3
. —«E]

" o)

—

x—ix—lx—@—ﬂ
12 i 24
a. 8
b. 6
c. —6
Solve the equation.
l=£+3
X X
a. -8
b. 1
5
c. 5

Solve the equation P = 8l + 5w for .

a. I_P—Sw
8

b. j_P"'EW
5

C. I——P+5W
g

34. Rationalize the denominator. You may not use a calculator. Show all work.

63
441

A= L=




39.

40.

41.

42,

43.

44,

Find all real solutions of the equation.
2x2+7x-4=0
a. none of these

a. none of these

=)
I
[

£y
I
Iy
I

|

u

(@]
CO | I R N N
1] 4=

Use the discriminant to determine the number of real solutions of the equation.

X —5.46x +3.8=0

Do not solve the equation.

a. two real solutions

b. exactly one real solution

c. more than two real solutions

Find all real solutions of the equation.

2
A

x+30

a. x=0,x=-1

b. none of these
c. x=24,x=-20

Find all real solutions of the equation.

A+ la+4=x

a. 4,0
b. 0

c. -12
d. 0,12
e. 12

An executive in an engineering firm earns a monthly salary plus a Christmas bonus of $9,000. If she earns a

d.
e.

none of these

no real solutions

total of $103,800 per year, what is her monthly salary?

a. $8,650.00
b. $9,050.00
c. $94,800.00
d. $754.17

e. $7,900.00



45.

46.

47.

48.

49,

A father is four times as old as his daughter. In 5 years, he will be three times as old as she is. How old is the

daughter now?

®oo0oTe

Find the length y in the figure, if the shaded area is 96 in?.

What quantity of a 50% acid solution must be mixed with a 20% solution to produce 150 mL of a 40%

Find the slope of the line through P(-1, —4) and Q(-5, 4).

15 years old
4 years old
10 years old
5 years old
6 years old

®Poo0 o

.1"I
8in.
9.80 in.
48.00 in.
11.31 in.
9in.

solution?

a. 120 mL
b. 100 mL
c. 50mL
d. 60mL
e. 90mL
a m=-1
b. m=4
cC. m=-=2
d m=-7
e. m=1

Determine the correct equation for the line passing through the point (3, 15) with a slope of 3.
a.

® o0 o

¥=-3x+4
¥=13x+ 15
y=-3x-15
y=13x—8

y=13x+4




50.

51.

52.

Determine the slope of the line which is sketched below.

N | | |
A CT— EN— — —
E— R e I
I e i
e .  — e
R L e i
| 2 : X §_ X
a. m=-5

b. m=1

c. m=-4

Determine the correct equation for the line passing through the point (5, —4) and parallel to the line x + 5y = 5.
a.
b.

oo

Write the equation for the line passing through the point (1, 20) which is perpendicular to the line y = 19.

®PoooTe

y=>5x-13
y=—%x—5
y=15x+13
y=%x+3
y=—%x—3

x=0

< X< <
L L

N~ W |

=

d m=-10
e. m=-=-2



53. Determine the correct equation for the line whose graph is sketched below.

e ____I._________.l_____
P
i
P
P
P
P
P
P
P
B e e
P
P
P
P
P
P
P
i
P

e e

e sk L e e T EE T

L
T
1
1
1
1
1
1
1
1
1
s
1
1
1
1
1
1
1
1
1

©T 00T
=
I
1
-
+
LA

54. Determine the correct equation for the line passing through the point (1, 4) which is parallel to the line
passing through both of the points (5, 3) and (-3, 75).

a. y=-9x-13
b. y=9x+%

C. y=-9x+13
d y=—9x+%
& ope %

55. The relationship between the Fahrenheit (F) and Celsius (C) temperature scales is given by the equation:

F= % O+ 32,

Find the Celsius temperature corresponding to 7= 35,

a. = 3f° d. &=35°
b. or=3" e. &'=33"
C. =34

56. A large pond is stocked with fish. The fish population P is modeled by the formula F = 2t + T»J? + 269,
where t is the number of days since the fish were first introduced into the pond. How many days will it take
for the fish population to reach 416?

a. 49 days
b. 98 days
c. 50 days
d. 42 days
e. 7days



57. Solve the equation.

(t-5)2=(t+5)%+160
-5

®oo0 o
|
00]

58. Solve the equation.

Aax+ f27 = 2::37

-2
27
2
=27
-9

®Poo0oe

59. Find all real solutions of the equation.

xj—«jﬁx+3=ﬂ

a. ,\,'E—T f\fE+7
=T PTTT 3

b. Jar -7 NI
AT AT T

c. Jar-7 0 Je+7
x= 7 XK= 5

d. None of these

e. Jar-7 0 Jet e
r=-—s X

T2

60. Find all real solutions of the equation.

4|'M+x=2

X=6
X==7,Xx=2
X=7,x=2
x==-14,x=-5
X=2

®Poo0oTe

61. Find all real solutions of the equation.
x-5Alx+4=10
a. x=-1,x=-16

none of these

x=-1,x=16

x=1,x=-16

x=1,x=16

® 00T



62.

63.

64.

65.

66.

If%=§,then

a .::r+E:'_c+E:' c
0 d

b. ac=bd d

+b c+d
Cd
@+
+df

et

l""_\-‘-u

| By
ore

Which of the following sets of numbers is a Pythagorean triple?

a. ﬁﬁﬁ C.

b. 12,16, 20 d.

Which of the following is NOT enough information to solve a right triangle?

a. Two sides

b. One side length and one trigonometric ratio
c. Two angles

d. One side length and one acute angle measure

Simplify the expression.

[llalgbﬁcjj[ij}j]_j

o
A {1gtc-10 d.
32kt
b. 11410 e.
32zt
C. 1la*e®
32b*

Simplify the expression.

"

3 7T

Ea—

Assume that x is a positive number.

a. L1 d.
21
X

b. 2 e.
10
X

c. 1

I
31475

33, 42, 52

Ha el

32b°

Ha et

32bt




67. Simplify the expression.

3
[ajb'3 ] P

—3..2 31
Ay 33
@y
Eliminate any negative exponents. Assume that all variables are positive numbers.
a. 9 d. ]
By’ a’y’
e e
3 3
c:rllx f:'llx
b. % I
By 19
19 1, 2
e 2"y
@y
C. il
2
o :-'fj
19
3
E:'Hy

68. Plot the points P(3,0), Q(0, 3), and R(-3, 0), on a coordinate plane. Where must the point S be located so that
the quadrilateral PQRS is a square? Find the area of this square.

a. : d. T
¥4 i
7+ 7+
B+ 6+
54 54
&
4 it
0 o
AN O L N (7 A L
G-5-4-3-2-4 1234567 8x G-5-4-3-2-44 41234567 8x
27 2%
3 3
§ 4
5 5
8 6
The point S must be located at (1, —3). The point S must be located at (0, —3).
The area of the quadrilateral PQRS is 21. The area of the quadrilateral PQRS is 18.
b. T e. T
4+ 44
7+ 3
64 64
(&) si
+ 4.-
10
C NG Ré“hP
G-5-4-3-2-4 1234567 8x G-5-4-3-2-14 41 234567 8x
27 2%
3 3
4 4
5 5
8 6
The point S must be located at (0, —3). The point S must be located at (0, —3).

The area of the quadrilateral PQRS is 12. The area of the quadrilateral PQRS is 9.
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1234567 8x

The point S must be located at (1, -3).

The area of the quadrilateral PQRS is 15.

69. Make a table of values and sketch the graph of the equation. Find the x- and y-intercepts.

y=alx+9

a.

=13-40-8 -8 ~f B -p -4 -3 -2 -1,

b.

1 ( T 0 i
fonce I ey [N RO % Y S
| f I |

x-intercept is -5, y-intercept is -3

E 1 2 3.4 5 6.7 .8 9x

x-intercept is 7, y-intercept is 3



70.

71.

72.

Find the distance between the points (3, 10) and (8, 22).

Find the midpoint of the segment joining the points (7, —4) and (9, 4).

A rectangle has the vertices of A(5, 5), B(8, 5), C(5, 1), and D(8, —1) on a coordinate plane. Find the area of
the rectangle.

®Po0 o

®oo0oTe

®PoooTe

x-intercept is 8, y-intercept is 3

5
13
144
169
12

(0,8)
(2,-8)
(8, 0)
(-8, 0)
(©,2)

17
14
19
22
18




73. Find the area of the triangle shown in the figure. Round to the closest positive whole number.

S A LA o
B R P T A S Sty 5 S S
R I S i St
LNk -
/ - S —
.5 .25 26 5 75 10 X
a. 30
b. 34
c. 35
d 32
e. 29

74. Find a point on the y-axis that is equidistant from the points (1, -7) and (5, -1).

a. (-2,0)
b. (0,-2)
c. (0,0)
d. (0,3)
e. (0,-4)

75. A worker in an assembly line takes 5 hours to produce 26 parts. At that rate, how many parts can she produce

in 20 hours?
a. 520 parts c. 104 parts
b. 6 parts d. 208 parts
. ED BT . .
76. Given that Zd = B find BC to the nearest tenth. The figure is not drawn to scale.
i
E
14 16
Ag
o = A
a. 27.1 c. 249

b. 3.1 d. 109



77. A map has a scale of 3 inch @ 28 miles. If the actual distance between the two cities is 448 miles, how far

apart are they on the map?
a. 16 inches c. 8inches
b. 32 inches d. 4inches

78. Given that £45C ~ ADEF, solve for x and y.

A
14 D
¥y . .
B 2 C E = F
a. x=975y=1112 c. x=875y=102
b. x=875,y= 112 d. x=975y= 102
79. Two ladders are leaning against a wall at the same angle as shown.
[}
L}
[ ]
:
60 ft '
1458
n
'
'
n
L]
A N ~- ¥ 1
:
I
How far up the wall does the shorter ladder reach?
a. 16ft b. 18ft c. 22ft d. 36ft

80. Use the figure to find #.-CED. The figure is not drawn to scale.

E
E a1®
12
=
[y D A

a. 51° b. 520 c. 39 d. 3™



81.

82.

83.

84.

85.

Karen wants to measure the height of the streetlight outside her house. She places a mirror on the ground 52
feet from the streetlight, then walks backward until she is able to see the top of the streetlight in the mirror.
Her eyes are 5.8 feet above the ground, and she is 14 feet from the mirror. What is the height of the streetlight
to the nearest tenth of a foot?

a. 215

b. 20.1

c. 149

d. 1255

Find the length of the leg of this right triangle. Give an approximation to 3 decimal places.

21
[
17
a. 12.329 c. 12.650
b. 11.916 d. 27.019

How long is a string reaching from the top of a 13-ft pole to a point on the ground that is 7 ft from the base of
the pole?

a. J120 ft
b. . fz05
N ETER
d..Jf110

AABC s aright triangle. AB =
A

G

[ 5 a8

a. }Jﬁ C. 3,\11'5
b. 1./5 d. 117

For the triangle shown below, the Pythagorean Theorem states that

f

I C. g
b. e=f+g R



86.

87.

88.

89.

90.

91.

A scuba diver has a taut rope connecting the dive boat to an anchor on the ocean floor. The rope is 110 feet
long. The water is 55 feet deep. To the nearest tenth of a foot, how far is the anchor from a point directly
below the boat?

a. 95.3ft

b. 123.0ft

c. 814ft

d. 89.8ft

Find the value of x.

7 |1 35

a. 7,\/E C. 74/30
b. /77 d. 7./6
In a 45°-45°-90° triangle, the ratio of the length of the hypotenuse to the length of a side is .
a. 1 C. .fz2:1
b. ,\;'E:l d 21
An equilateral triangle has side lengths of 10. The length of its altitude is .
& 1045
b. 5
C. 5.710
d. 5,\;"5
In a 30°-60°-90° triangle, the ratio of the length of the hypotenuse to the length of the shorter side is .
a. 2..(3 c. 21
The tangent of /_*ZEB is .

1 7
A

C

Ja5

& .Jos b . f95 C. 74f95 d. 12

— NTH 7



92.

93.

94.

95.

A photographer shines a camera light at a particular painting forming an angle of 40° with the camera
platform. If the light is 58 feet from the wall where the painting hangs, how high above the platform is the
painting?

X
4]:'“
SEft
a. 1.19ft b. 48.67 ft c. 69.12 ft d. 0.84ft
Write cos B.
B
23
g
A 24 a4
a. 4 b. 7 c. 7 d. 24
25 25 24 7

To find the height of a tower, a surveyor positions a transit that is 2 meters tall at a spot 95 meters from the
base of the tower. She measures the angle of elevation to the top of the tower to be 32°. What is the height of
the tower, to the nearest meter?

a. 154 m
b. 59m
c. 61m
d. 152m

What is x to the nearest hundredth? (not drawn to scale)

41°

a. x=16.606 b. x=1351 C. x=11.15 d. x=10.04



96.

97.

98.

99.

Use the diagram to find cos x as a fraction in simplest form.

15 4
X
36
a. 12 c. 5
13 12
b 2 d 3
‘3 fE
Find tan & for the right triangle below:
B
17 g
3 “
a. & b. 15 c. &8 d. 15
17 17 15 ]
Solve for x to the nearest degree.
7
x° 14
a. 30 b. 63 c. 60 d. 27

|
Ex—§y+1—ﬂ
. & . . d. ] . .
The slope is 3 and the y-intercept is 5. The slope is Bt and the y-intercept is 5.
¥1
5__
4--
3--
2--
1__
RN i e

= =gk ==
L) ) —
AR
forpd

A



5
The slope is T and the y-intercept is 5.

e.

El
The slope is 3 and the y-intercept is 5.

b.

ERRCL Y. S

1

r2
=3
4t
-5
-

B-5-4-3-2-1

B-b-4fE 24312345 Gx

The slope is % and the y-intercept is 5.

C.

2.3 4.5 Gy

100. Determine the correct sketch of the line through (2, —8) with a slope of 4.

&

- -

[E.,

TA

T T
| I

b o e e
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