Precalculus
Summer Review Packet

“I'll have the math homework."

Name:







Solve by factoring:

1. x>+6x—16=0 2. 3x2-75=0

3. 3x2=9x—-30=0 4. 5x2—-13x=6



Simplify.

5. V45 6. y7
7. V75x8 8. —72x%3

9. —5,/—81x3y8



-b + Jbz— 4ac

2a

The quadratic formulais x =

For each equation, find the discriminant. Use the discriminant to determine if the equation has
two real solutions, one real solution that is repeated twice, or two complex solutions (no real
solutions).

10. 0=2x>+7x+5 11. y=3x%+4x+2

Find the solutions for each equation using the quadratic formula.

12. 0=3x*24+x-14 13. 6x%2=12x—-1



14. Find the value for x in the rectangle below.

Area = 30 sq. ft. X - 3 ft.
2x + 5 ft.
Simplify.
15. 4 +4i—2 — 3i 16. (3 — 4i)(6 — 2i)

17. 3+4i)(2—-30)(4—1)



Rewrite the expressions in rational exponent notation.

18. Vx5

Rewrite the expressions in radical notation.

4
19. Mmi1

Evaluate the expression without using a calculator. Show some work for credit.

20. /813

Perform the indicated operation.

21 X" e X



Perform the indicated operation (continued)

X7
2. —
23. (k*)3

24, Vx® e Vx*

s (V33)°



26. A 2
9
C
a) (AnB)UC

b) (BUC)UA

%k 2k 3k 3k 5k 5k 5k %k %k >k >k >k ok ok >k >k ok %k 5k 5k 5k 5k %k %k 5k %k %k %k >k >k >k %k 3k 5k >k %k 3k 5k 5k >k %k 5k 5%k 5k %k %k %k %k >k %k %k 5k 5k 5%k >k 3k 5k 5%k 5%k %k %k %k >k >k %k %k >k >k >k %k %k >k %k *k kk *k*k

ven: a=[5 “* 2] =[O c=[F 7]

Find:  27. 5(4—B)

28. Solve forX: 2X=3(A+ B)



29. Tony’s Tacos offers 3 different shells, 2 different meats, and 5 toppings. A lunch special
offers a taco with one shell, one meat, and one topping for one dollar. How many different
tacos can be made for the lunch special?

A bag contains donut holes. There are 10 glazed, 6 chocolate, 12 powdered sugar, and 4 plain
in the bag. Find the following probabilities.

30. P(glazed) =

31. P(chocolate or powdered sugar) =

32. P(not raspberry) =

33. P(not plain) =

34. P(orange)=

From the bag of donut holes mentioned above, Michael grabs 3 donut holes. Find the following
probabilities:

35. P(3 chocolate) = 36. P(2 glazed and 1 plain) =



37. On a particular website, a password is 4 characters long. The first two characters must
be letters and the last two must be numbers. It does not matter if you use capital letters
or not. How many possible passwords are there? What is the probability of you
randomly selecting my password?

There are 4 juniors and 8 seniors in a certain math class. The teacher (a fine gentleman for
sure) wants to select 5 students to represent the class at a conference.

38. How many ways can the teacher select 5 students from the group?

39. If the teacher wants to choose a leader, a pencil toter, a sycophant, a chair carrier, and a
captain, how many ways can he do that?

40. What is the probability of the teacher choosing 3 juniors and 2 seniors for his group?



Compute the following without using the nCr or nPr buttons on your calculator. As a reminder,
the formulas are:

n! n!
nCr= (n—-r)'r! nPr = (n—r)!
41. 8P3
42, 4C2 ® 5C3



For the following questions, use the same chart that we used in class. Remember that o
represents standard deviation.

Number of o The data point is:
1orless normal
More than 1, not more than 2 a bit unusual
More than 2, not more than 3 unusual

Any data point outside of 3 ¢ is rare.
43. A set of quiz scores with a normal distribution has a mean of 72 and a standard deviation of
12.

a) How would you describe a score of 97?

b) How would you describe a score of 38?

44. Another set of scores has a mean of 65 and a standard deviation of 8.

a) What is the range of normal scores?

b) What are the ranges of scores that would be considered a bit unusual?

c) With respect to the mean, what would the two closest rare scores be?



45. Given the data set: 33, 55, 42, 26, 45, 62, 55, 32, 38, 26, 31, 42, 41, 26, 43

An outlier is a data point that is greater than or equal to 1.5 times the interquartile range
above Q3 or below Q1.

a) From the data set above, what would the closest outlier to Q3 be?

b) Would a data point of 5 be an outlier?

46. Write the following information in set-builder and interval notation.

Set-builder notation: Interval Notation:

47. Convert (-o=, 7) to set-builder notation.



48. Graph the information: {x| 0<x< 4, xEZ}

49. Given: f(x) = 2x%+ 18x — 14

Find:

a) f(3x)

b) £(1 +5m)

50. Expand: (2x — 3)3



Find the domain of the following functions. Write answers in interval notation.

51. f(x) =4x%>—-3x+5

5x—4
3x+12

52. g(x) =

53. h(m) =v7m—11

54. f(y) =
5y+25

Tw



55. Find x

X
27
38°
56. Find x
[7 X
56
57. Find o:
22 cm.
16 cm
0

58. In a given right triangle, cosf = % What are the sine and tangent of 9?



For the following word problems, draw a picture for each question. Write your equation. Then
solve the problem.

59. A depressed flamingo has climbed to the top of the tallest tree in his neighborhood to
impress his girlfriend. He spots a fishing hole at an angle of depression of 11°. He knows
that the fishing hole is exactly 325 feet from the base of the tree. When the depressed
flamingo falls out of the tree, how far will he fall?

60. If a 5 ft tall man stands 20 feet away from a tree that is 50 feet tall, and looks up at the top
of the tree, at what angle of elevation will he be looking?

61. | want to attach a zip line from the top of my barn to the ground. The line will make an
angle of 18°with the ground and will touch the ground 65 feet from the barn. How long
will the zip line be?



inA inB inC
Sin = SZZ = Sin Law of Cosines: a* =b*+c¢* =2bcCosA
a c

Law of Sines:

Solve the triangles.

62 a.
X =
20 =
y y
Z =
X
62 b.
X X =
z
y y=
77° 57° z=

19



63. Find x

64. Find the area of the triangle.

25 in.

43°
54 in.

65. You are walking through the woods and spot an ancient tower perhaps left by a previous
civilization (or perhaps it is a cell phone tower). The angle of elevation from where you are

standing to the top of the tower is 22°. You walk 55 feet closer and the angle of elevation is
36°. How tall is the tower?



Use the unit circle to determine the following:

11w
66. cosT

Graph the functions.

8. y=cos(x+m)—2

67.

351w
tan—
6




69. y=35in(2x+§)+1




Solve the systems of equations:

70. 5x —5y —5z =35
—x+2y—3z=-12
3x —2y+7z =30

Solve the following exponential equations:

71. 33x — 32x—4 7. 62x+1 — 363x—3

Solve the equations.

73, 4P =64t 78, \m*? = m® "



Write the following equations in logarithmic form.

75. 4°=16 76. m'=h

Write the following equations in exponential form.

77 log,81=4 78. In27=4x
Solve:
79. 4(2x_3) =21 80. log,(5x+3)=1log;(2x+9)

81, 9+5% =357



Precalculus
Summer Review Packet

Part A
( The Answer ke?z>

*I'll have the math homework."

Name:




Solve by factoring:
1 x2+6x—16=0

(1 8)(-2)* 0

2. 3x2-75=0

3(4"7—25)‘ J
nigc o A3 P 3(at)G-5)° O
/)";-g /)éﬂa 4452 O x-5- O
PER &z 5
(‘—?/ SQ (‘5) 5)

o

3. 3x2-9x—-30=0 4. 5x2 - 13x=6

/\‘; )
3(x % 34-10)7 0 Sx2-13x == 0
3(x-S)ta)= © (5¢ =15 Y56 +2 )
1/'5'-20 nt A= O 54-/5: 1) 51{‘95 O
o5 w3 Sy 15 ol by
,x:‘ 3 /‘k N /5{
(5,-2)
(3, #



Simplify.

5. V45 6. Jy7

7. V75x® 8. J=72x%?3
Jas U3 3 REAERQFR

9. —5,/—81x3y8

5 I T e V7
5. 9x \ri A
-1{9:)/4( ‘)—i-



-b + Jbz-—- 4ac

2a

The quadratic formula is x =

For each equation, find the discriminant. Use the discriminant to determine if the equation has
two real solutions, one real solution that is repeated twice, or two complex solutions (no real

solutions).

b2-dac
100 0=2x*+7x+5 11. y=3x%+4x+2

2
?Q_ 1{(3 15) .t; - 4“(«
Atg}__ 40 4 - ‘]’(3[3)
9 16~ A4

A real soltions -8

2 C'oM/?kK SefuTions

Find the solutions for each equation using the quadratic formula.

2— —
12. 0=3x2+x-—14 13. 6x* =12x -1

bl -1t | 5O
-1 t41%40)0H) i Jiao

X = —v/gzg)—*' 5 (23 NCw) -4 éXI) J7 V30

a(e) 230
-tV 15‘35
A & X< 122‘6144,1«{

P

+ /3
— _oat JiJo
=

r

22l
’_/
12

- 2
= NG

T s MAl  Rak

cd



14. Find the value for x in the rectangle below.

—— — i

R s 30
{ Area = 30 sq. ft ‘IX°3fl o 37(91*5) 3 2
L ax15= J0 J S-3 . & ~Gx +5x 715=3
... i . 15230
2x+5ft @ Q/ya x-15 o -4y
.’2(5)*5 ax?-x -4§ 5
@ (%10 Yo t9)7 9 ”"17
Ax-l0=0 axt920
gx= 10 2x=~7 does
"] 7 Not
Simplify. °\ Wok
15. 4+4i—2-3i 16. (3 — 4i)(6 — 2i)
2+ 18 -940 60 + Ji
18- 24— - &

110’302 (

17. 3+4)(2-3)(4 - 1)
N -

3090 i
6+3-9 + 13,
(13 -C)4-¢)
29-4i 134 ("
I -4e-I3c— 1



Rewrite the expressions in rational exponent notation.

18 Vx5 5/
&)
X

Rewrite the expressions in radical notation.

2
19. mu

i m4

Evaluate the expression without using a calculator. Show some work for credit.

20. V813 WZB
3
> (@)

Perform the indicated operation.



Perform the indicated operation {continued)

23. (k*)3
2

24.

S~
5
(=)
]
w
=
RN

Fl

s %5



AOB 138 (BUCQ 'ﬁ

A 1 3 7

26. = ; i z
L : 9

a) (AnB)UC ! /Qﬂ,?—z

b) (BUCYUA f;?, 3,4,0, 9_?

******************************************************************************

-5 1 4 0

_[4 -3 2
Find:  27. 5(4—B) A-0B " 2 -3 -

— 5 |
|

Gven: a=[ TF 2] p=[6 1O c=[2 7

{0

¥ -iS /
s(4-8)= ’ s 735 |

(0

28. Solve forX: 2X=3(A + B)

-S4

Jx = 3[A-+B:\ Atd -’ﬁ 5 -3

3[a+ 8
9]

X:




29. Tony's Tacos offers 3 different shells, 2 different meats, and S toppings. A lunch special
offers a taco with one shell, one meat, and one topping for one dollar. How many different

tacos can be made for the lunch special?

3:2:5= (30

A bag contains donut holes. There are 10 glazed, 6 chocolate, 12 powdered sugar, and 4 plain

in the bag. Find the following probabilities.

30. P(glazed) =

=)

je !
2

31. P(chocolate or powdered sugar) =

2/

32. P(not raspberry) =

ol
21

33. P(not plain) =

3 _d
32 )6

34. P(orange)=

]

(1

Slo

22 Dot holes n baq

From the bag of donut holes mentioned above, Michael grabs 3 donut holes. Find the following

probabilities:

35. P(3 chocolate) =

6 (s _do 2
-—’-”'—“—-—- ‘{q < T
4760 © 8

36. P(2 glazed and 1 plain) =

0wl ~ 4C 4s- 4 mo

S ——— = 4940

4960




37. On a particular website, a password is 4 characters long. The first two characters must
be letters and the last two must be numbers. It does not matter if you use capital letters
or not. How many possible passwords are there? What is the probability of you
randomly selecting my password?

26 - 100

There are 4 juniors and 8 seniors in a certain math class. The teacher (a fine gentleman for
sure) wants to select 5 students to represent the class at a conference.

38. How many ways can the teacher select 5 students from the group?

/2C5 = +93

39. If the teacher wants to choose a leader, a pencil toter, a sycophant, a chair carrier, and a
captain, how many ways can he do that?

all = 95040

40. What is the probability of the teacher choosing 3 juniors and 2 seniors for his group?

. .3 4
,Co G 428 LBE_‘::’EE;]

1aCs 79a 793 376 "8

"




Compute the following without using the nCr or nPr buttons on your calculator. As a reminder,

the formulas are:

n!

nCr= (n—r)ir!

a1. 8P3

<!

(%—5}.‘

-
-

42, 4C2 * 5C3

g | - 576G I YA~ 42-3 = 3&04—!4_-’@

=~ . 7

S/ s/




For the following questions, use the same chart that we used in class. Remember that o
represents standard deviation.

Number of o The data point is:
1orless normal
More than 1, not more than 2 a bit unusual
More than 2, not more than 3 unusual

Any data point outside of 3 o is rare.

2 36 48 60 34 9¢ toX

43. A set of quiz scores with a normal distribution has a mean of 72 and a standard deviation of
12.

a) How would you describe a score of 97?
unusea

b) How would you describe a score of 38?
Unvsua. |

44, Another set of scores has a mean of 65 and a standard deviation of 8.

a) What is the range of normal scores?

5773

b) What are the ranges of scores that would be considered a bit unusual?

49-5C¢ + 394-%l
c) With respect to the mean, what would the two closest rare scores be?

Yo anaq 40

4y 49 s¥ [us| > om0 B



% Hed 45 95
31 4/

! I |

ac, 26, 2¢,31, 32, 33)3841) 49 4¢3 45, 55 55,69
45. Given the data set: 33,55, 42, 26, 45,62, 55, 32, 38, 26, 71, 42, 91, .98

An outlier is a data point that is greater than or equal to 1.5 times the interquartile range
above Q3 or below Q1. 45— 31= (4
a) From the data set above, what would the closest outlier to Q3 be?

l‘{xl.S;a( qs+315/@

b) Would a data point of 5 be an outlier?
Q@ =3 (
3/-21=z 10

46. Write the following information in set-builder and interval notation.

T 5 10 15

Set-builder notation: éx( A< | M X é /Rg Interval Notation: ("Ql I>

47. Convert {-o=, 7) to set-builder notation.

{x{uz}%@;



48. Graph the information: {x] 0<x<4,xE7}

..gQOQ._

<
oy

1
5

49. Given: f(x) = 2x% + 18x — 14

Find:

a) f(3x)

aA)
él(ax)")f— (% (3?<>‘ (4
s Q“)xli*rE‘(x -14

b) f(1 + 5m)

J(HS'M)af- I%(H—S’m)« 14
a.(u-t()m +Q§ma)+ 8+ 90m - 14
3 +30n + Som* +/3 + 900 - 14

50m? + r1om +6

50. Expand: (2x — 3)3
B (JX ‘5X;)< - 5) 6.+ b)ﬁz 0+ 3aib ¥ b’y 4

(4 -3 +9) (3x - 3) (ax-3) % G+ S (e
-3

8- 2Rt 19— AR £ 36X - A7 (’3>‘3'3‘¥Q+54x-p5; E

%-36x2 4+ 54y -7




Find the domain of the following functions. Write answers in interval notation.

51. f(x) =4x?—-3x+5

{A,o«\)

53. h(m) =V7m — 11

Im~H 27
N /"
el [Fa)
mé'?
3}1'—9 . >O
54. f(y) = 3y-7 2
’5y+25
32 9
CEE






SoH ChH ToA

55. Find x _ Opy
Sin@-* '*HJ;T')
_ 27
2 ) @&t Sin 337
38° 5
7 .
Sin 3% X
43‘ séﬁ X
56. Find x
_ #A9]
[ X 6956 - 7’7,;—
(os GO e X
56 56
56 6sto= K
PLAR
57. Find @:

Tan & = ZLE
22 cm. PLM

16 cm - /6
Tan© © 53

p “aa
Tan ()= &

%.03 = ©

58. In a given right triangle, cos@ =%. What are the sine and tangent of @7

26
5 D=z "<
e 3 a_ {1 Sin9 * 3¢ (s5c@ Sl;
A Aot ? M. 529 R
X s " (os@° 3L 13
5 0 o 5 ¢5TO i
Tan® © a4 5

At



For the following word problems, draw a picture for each question. Write your equation. Then
solve the problem.

59. A depressed flamingo has climbed to the top of the tallest tree in his neighborhood to
impress his girlfriend. He spots a fishing hole at an angle of depression of 11°. He knows
that the fishing hole is exactly 325 feet from the base of the tree. When the depressed
flamingo falls out of the tree, how far will he fall?

-_— - a = -

o 0
! 721\9: HD)

v . K
Tan i = o

frec
D)

328 tan Il = X

Gt = x

60. If a 5 ft tall man stands 20 feet away from a tree that is 50 feet tall, and looks up at the top
of the tree, at what angle of elevation will he be looking?

_ 9P
72/19";%3
45 50 s O
e - an (ao -
Mqﬂ] e ®

(5) 6o = e

61. | want to attach a zip line from the top of my barn to the ground. The line will make an

angle of 18°with the ground and will touch the ground 65 feet from the barn. How long
will the zip line be?

AD)
230~ o
z ¥ ]
2.7 hne o, 05
o o €5 187 %
L5 =X

0 1% Gos(®

65

(835 =X



SinA _ SinB _ SinC

Law of Sines: b Law of Cosines: a? =b*+c? - 2bcCosA
a c

Solve the triangles.

62 a.
03  Sn3s _ Sl
X = (/74 S—l-%-/ = X y
20 y= 31>
y 20 535 x
Z=_'f.l_ Sinbo3
X
20 Jin4 _)/
R
Sin (03
62 b.
X -
e\, x=_48 smie Tin5?_ Smit
y y=_2d.15 - o7

T €
- o\ z=_ 3533

19




Law o CoSlnes

63. Find x
g2 = 22 207 - 2(22)ad) GsA
X = ll«lg
22 20
8
64. Find th f the triangle. -
€ area o f?/: é‘é A £: gl/
h= AS SN 43
25 in.
43° . ,_((g)(QSj)/I ‘B)
54 in. A a3 (°F
A= 40.3S

65. You are walking through the woods and spot an ancient tower perhaps left by a previous
civilization (or perhaps it is a cell phone tower). The angle of elevation from where you are
standing to the top of the tower is 22°. You walk 55 feet closer and the angle of elevation is
36°. How tall is the tower?

] MY/ 3
T gs 50.06 = Tower




Use the unit circle to determine the following:

66. cosn—": W} @ 67. tanﬂ
3 6
- s |
- COSS’ o a ~\|—5
>

Graph the functions.

68. y=cos(x+m) —2

X
&
=
3
2

?e{ t=] QfTr %ch .g
fase Shgre -7
= 3

Mave -1

X Y
- | -
-Jg -2

9 |-3
T -2
w |-
’72 -



69. y=35in(2x+§)+1

e L LT
ar
Pz T =T X
Pe Shr T
5 ¢




Write the following equations in logarithmic form.

75. 4* =16 76. m'=h

fog ¢~ & Loy, h =¥

Write the following equations in exponential form.

77. log,81=4 78, In27=4x
3= 4 " a7
Solve:
79. 49 2921 80. log,(5x+3)=log,(2x+9)
w13 = Qnt9
av-3
1y = Il 3 =6
(o -3) 4= 431 &=
Ond]
A3 T
Lat 2548
w-3e 2196 7
[= 5.196
81. 9+5%9 =57
(24-2
5 v >: 43
I 57 2 Rty

(3y-2) n5 = fn 45
o Al
Mol 7/!1

e 3.3



Solve the systems of equations:

70. 5x — 5y —5z = 35
—x +2y—3z=-12
3x —2y+7z=30

=,

- 7
-

= |

™~ >

Solve the following exponential equations:

72. 62.\'+1 - 363x—3

71. 3% =32
p o 62(%‘3)

3x= x4 A z
N> -4
24l = 2 ’37'/3)
datl = by O
| = -6
734
4 <
g 7Y

Solve the equations.

73. \/P"*“ = \/644x-6 74, \/;14.\»2 _ %/m9x—12

T . £ (0-R)
4 = 64 ” ne (‘{4#2) = M
quw; *’(‘W'") mg,,/.f—l - m34~ 4

- (o) _
W+ ( anpl 7T 4
wtd = 3y -13 _

q 3 wyr'lg 5 - x
= On

S U
R0 A

2L



