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PRE-CALCULUS 
(MATH ANALYSIS) 

CALCULUS READINESS SAMPLE  
CHALLENGE QUESTIONS 

Download the complete Study Packet: http://
www.glendale.edu/studypackets 

Students who have taken 4 years of high school mathematics including Principles of Mathematics or 

its equivalent with grades of “C” or better are eligible to take this challenge. There are a total of 40 

questions. Students are allowed 60 minutes. No calculators are allowed. Sample questions from each of 

the eight areas below are on the back of this sheet. Students who receive a satisfactory score may enroll 

in Math 103E—Calculus. 

The following topics are covered by the challenge: 

1. Elementary operations with numerical and algebraic fractions

2. Operations with exponents and radicals

3. Linear equations and inequalities

4. Polynomials and polynomial equations

5. Functions

6. Trigonometry

7. Logarithmic and exponential functions

8. Mathematical modeling—word problems



Typical questions from each of the competency areas of the Calculus Readiness Challenge

1. Elementary operations with numerical and algebraic fractions.
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2. Operations with exponents and radicals.
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(A) 3+ax (B) 3−ax (C) 15 −ax (D) 1+ax (E) 3x

3.Linear equations and inequalities.

For what value of  t  does  2
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(A) _ 6 (B) _

4
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      (C) 
2
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   (D) 
4
9

(E) There is no value  t  satisfying this equation

4. Polynomials and polynomial equations.
If (x – 1) (x )42−  + 2 (x – 1) (x + 2) = (x – 1) P,   then   P = 

(A) x 22− (B) x 2 (C) x (x + 2) (D) x 22+ (E) (x + 2) 2

5. Functions.
If   f(x) = 2x + 5   and   g(x) = 1 _ x 2 ,   then   f(g(2) ) =

(A) _ 3 (B) _ 1 (C) 1 (D) 2 (E) 9

6. Trigonometry.

If sin Ø = 
5
3

  and  0≤Ø ,
2
π

≤   then  tan Ø = 

(A)  
2
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(B)  
3
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(C)  
4
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 (D)  
5
4

(E)  
4
3

7. Logarithmic and exponential functions.

log 3 27 = 

(A) 81 (B) 9 (C) 3  (D)  
3
1

(E)  
9
1

8. Word Problems.

If   
3
2

 is
2
1

  of
5
4

 of a certain number , then that number is
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(C)  
6
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(D)  
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(E)  
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Pi-ecalculua Diagnostic Test Practice 
Topic l: Elementary operations with numerical and algebraic !ractiona 
Directions: Stud7 the example•, vork tho probl•••, then check 7our an1wer1 on the back or this 1heet. U JC·U don't get the answer given, check your work and look tor Ids takes. It 7ou baTe trouble, t1ak a aa.th teacher or sOJlleone else who und•rstanda thi• topic. 

A. Simplityii:ig fractions {By�
reducing) : 

example: 27 = .2...:._l = 9 • l = \1 • l - Jb .9. 4 li 4 4

= J/4 (note that you 
must be able to rind a comm.on 
ractor--in this case 9--in both the
top and bottom in order to reduce 
a .fraction.) 

example: rtio = 5! : (b = '!i • rfi; 

l 

1 .. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

B. 

l l= l• 
4b = 4b

( common factor: Ja) 

to 8: Reduce: 

�
= 

26 _ 
73 -

�=
J + 9 
65by ;:

y 
14x + 7I 

7Y 

�=C 

) • X 

=

!!fx + 2)t -
X - }) X n = 

uivalent rractions 
(equivalent ratios :

example: 3/4 is equivalent to how
many eighths? 

t = 
"5

� = 1 
· � 

= 
� • tt. = �: a = � 

example: fa = >ab 
6 _ b 6 Eb 

5'i - 0 • 5'i z 5a6' 

example: 3i: f = 
4(x + l) 

·Jx + 2 _ � jx + 2 _ 12X + 8
x+1-4• x+l- 4i+4

X - 1example: i+-r = (x + l )(x - 2)
x - 1 = (x - 2)(x - l) = x2 - )x + 2 
x + 1 (x - 2) (x + l) (x + l) (x - 2) 

9 to lJ: Complete: 

9. 

10. 

i = 12 

¥ = 
(Y

�-
x + 2 - .,..( x--____,l,.....J...,(.-x_+ ___ 2_) 

12. JO - 15a _ 
I5 - 15b - {1 + b)(l - b)
X - 6 
r-x

=

� 
13. 

c. Finding the lowe st common 
denominator (LCD) by finding the
least common multiple (LCM) of 
all denominators: 

example: 5/6 and 8/15. 

First find LCM of 6 and 15: 
6:,2 .. 3 

15 ;: 3, 5 
LCM = 2 • 3 • 5 30 I 30 

2 - .s2. 8 - 16
6 - 30' and� - 30

example: J/4 and l/6a: 
4 = 2. 2 

6a = 2 • 3 • a 
LCM = 2 • 2 • 3 • a = 12a, so
1 9a l __2 
[i. = 12a' and 6a - 12a 

2 ax example: )(x + 2) and 6(x + l)
J (x + 2) 3 • {x + 2) 
6 (x ·+ l) = 2 • 3 • (x �+ l) 

LCM = 2 • 3 • ( x + l ) • ( x + 2 ) 
2 = 2• 2(x + 1) so: J(x + 2) 2•J(x + lHx + 2)

= 4(x + l) 
6(x + l}(x + 2)

ax __ ax(x + 2) and b(x + 1) 6(x + l}(x + 2)

14 to 18: Find equivalent fractions 
with the lowest common denominator:

14. 2/3 and 2/9
15. J/x and 5

16. 

17. 

18. 

X _:L
J 

and 
X + 1 

_J_ and -1L.. X • 2 2 • X 
x and 7xfy l)

l$(x2 . 2) 10 X - l)
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-. 
D. Adding and �ubtracting tractions:

it denominators are the same,
co•bine the nuaeratora:

example, l! -� = 3x -·x • � 
.., '1 1 . ., . 1-·.:. 

4! .• ..,, 

· It denominators are dirrerent, tlnd.
•quivalent tractions with common
denoainatora:

l a a_ 2a a_ 2a -a __ �ex.amp e: � -4 - � - 4 - 4 "" 
example: � + x ; 2

= ) ( X + 2) . ( X - l.) 
(x - l)(x + 2) + (x • l)(x + 2)
fX + 6 + X -l � + 2 

= x  - l)(x + 2) 
= (x - )(x + 2)

19 to 26: Pind the S\1ll1 or difference 
as indicated (reduce 11' possible): 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

� + '
= 

_L X -

� -x=-J -
b -a a -b 
b+a -o+a =

X + X _ 
·x-:-r r=x -

l. b =
a ,a

)x-2 __ 2_=
X - 2 X + 2 

2x -l 2.x -1 _ 
X + l - X -2 -

l l 
(x - l)(x - 2) + (x - 2)(x - 3) 

2 --(x -j)(x -1) -

E. Multiplying fractions: multiply
the tops, multiply the bottoms,
reduce if possible. 

I 
example, t. � = Jo = �

I · · 
3(x + l) • x

2 -4example·: -- -
X -2 X2 • l

a J(x + l)(x + 2)�x • 2) = 3.x + 6
(x -2)(x + 1) x -1) x -l 

27. 

28. 

29. 

2 ab=ra· u 
3(x + 4) • $,:

3 
=

SY x2 - 16 
( a + b )3 .• (x -·1) • (p - 5 ) 2 =
(x -7) 2 (5 • p) (a+ b) 2 

?. Dividing tractions: a nice way to 
do this ia to make a compound 
traction and then lllUltlply the 
top and bottom (ot the big 
traction) by the LCD ot both: 

! 

example: 

a 
o· bd ad
C 

·.: 
bcd. bd 

z1-r = � 7 • ·6 • �J�-��
g - - . (- - !) . 6 .zr-:-:J3 2 3 2 

= 42/1 = 42

!!_llJlple: 

30. 

31. 

32. 

33. 

1. 

2. 

.). 

4. 

s. 

i: j =

T� 

� -9 

a -!!:
1_ 2
a 

2& • b =
l 

1/4 

2/S 

)/4 

zu: 

6.� 
( ca.n • t reduce) 

7. •l 

e.�
9. )2 
10. )%}' 

= 

11. (x • l)(x + .H 
12, (l • l>l(2 • a) 
l). 2 

llw i. i 
15. l i!

x• X 

16. m+tf.
•lZ 

17.
�.-�

18. 2.x{x • 12 

)O(.it2 - 2llx • l) 
.

2lz!x2 • ZU:t • ll 
)O(.it2 • 2Hx • l) 

19, 6/7 
20. -1 

;a. 2b • 2& 

zz. 0 

2:,. S/2e. 

Z4. )x� • 2z 

.11. .. 4 

zs. -JIZX - ll 
(.it + 1)(x • zJ 

26. 0 

21. b/42
26. 1.,.,_,,
29. l• • bU2 • 21

.lt . f 

)0, it 
)1.. H-1 
)2. � 
33. 4• - 2b 



Practice Problems for Calculus Readiness Questions
Topic 2: Operations with exponents and radicals

 Dir.ection1: 8tud7 the exaapl••, vork the probl•••• then check your &navera on tbe back orthis 1b1et. It 7ou don't get the a.n.1ver given, check 7our work-and look tor lldatakea.It 1ou haTI trouble, aak a aatb teacher or someone tlse who understand• this topic.

.t. �ef!n1t12Ill
Q,t 12'21Ultl 
&tu1 i::12at:a: 

21 to JO: Find x: 

21. 23 • 24 = 2x 

3 

44 to 471 �rite given tvo waya: 
no negative no 

_given powers fraction 
1-20: Find tbe 22. 7 = 2.x d-4

44. �value: 
l. 23 =

2. 32.

3. -42 =

4. (-4)2 
& 

s. cl+ •

6. 14.

1. ...;-r;Ti. =

8. r&r; =

9. �=
10. -�=

11. r=r8 =

12. ll=

13. �-
14. R=
15. R=
16. A = 

17. \f.04 =

18. <J)
4 =

19. �=

20. v'7. v7 =

B. Laws or integer
e�onenta:

I. ab . ac = ab+c 

23. 3·4 
s: ..!..

.,x 

24. 5 = 5X
s 

25. c2
3>4 = r

26. 8 = zX

27. a3• a= ax

28. 

29. l ex
:-:Ii =
C 

a31 - 2

ax30. 
2Y - 3 

a 

31 to 43: Find the
value: 

31. 7x0 =

32. 3-4 =

33. 23 • 24 =

34. o5 =

35. 5° 
=

)6. 
{
-3)3 • 33 =

37 • xc+J. xc-3

)8. 

39. 

40. 

21. 4.X-l

xc
+
J

:c=J = 
X 

5X 

2x-l :: 

(�)-245. ,. 

46. 

47. 

c • 

�
) -1X. z 
-6 -j

X 7 Z 

Laws or rational exponents, 
radical1. Assume all 
radicals are real numbers: 

I. It r is a positive
integer, p is an
integer, and a� O,
then
ap/r = � = (V°a)P
which is a real number. 

· (Also true if r is a
positive odd integer
and a< 0)

II. �='!/a•� , or
(ab) l/r = 81/r. bl/r

III. � = �, or

/ 1/r 
{a/b) l r = a 

� 

IV. r
r;_ = ff ra = i Va

or 81/rs = (al/s)l/r

(al/r)l/a

48 to 53: Write as a radical :

48. 31/2 =

49. 4Z/J =

50. (l/2)1/3 =
II. 

ab b-c
- z: a .. c 2x·3 -

6x·4 - 51. XJ/2 =

III. 

IV. 

v. 

VI. 

VII. 

(ab )c . 
abc 

(ab}c = .. c " 

(a)c a

'6' 

= 
be

.. o = l 
(it a ;. O) 

be

41. 

42 • 

43. 

(ax+ J)x-3 = 
a)X • 2
�
a

-2x---3 =

52. 2:s.1/2 =

SJ. ( 2x ) 1/ 2 =

54 to S7z Vrite as a

fractional power: 

54. o =

ss. R =
56. ra;

57. f:. =

Copyright (c) 1986, Ron Smith/Bishop Union High School, Bishop, CA 9)514 
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'1' 

S8 to 62i- Pind x: 

$8. Y4,_•y9. vi

59.
rx··� £Ji.

y<1

!60. �cyx 

61. :rrr:r:. "Z. 

62. a2/'J 

.x 
= 

;:-m
4 

63 to 64: Write v1th
poaitive exponents: 

6). (9x61·2,1/2 =

64. (-8a�·l2)·2/) =

D. Simplification or 
radicala: 

65 to 78 : ··S1•pl1t'y ( assume 
all radicals are real numbers):

65. 

66. 

67. 

68. 

69. 

10. 

..,.1. 

12. 

73. 

74. 

1S. 

'J6. 

r.r, .. 

78. 

.. vBI = 

'00 = 

3 {TI = 

�= 

v,2 = 

2 vJ + ,{'27 - v7> = 

R= 
w� 

R 2x2 
XY2X,+2 +

�
=

R-

R= 
r.J. 
., n • n =·

sn-n= 

B. Rationalization ot

.:denoainatora: 

example: M 
= D .D + 1 

n-1n+1

YT• D = J • Da J • l 2 

79 to 87: Simplify: 

79. A=
eo. 

81, 

82. 

83. 

n =

....L = 

£i = 
Vb 

A= 
84. n. n =

es. n
3

+ i 
=

86. �=

87. R-:1 =

�:
1. 8 
2. 9 
.). -16 
.... 16 
s. 0 
6. l
7. 8
e. 4 
9. 2 
10. -7
11. -s

12. S 
1). S 
14. X 1( lt?, 0 

•lt 1f lt C 0
15. •
16. l/2
17. .z 
18. 16/81
19. )a2 

20. 7 
21. 7 
22. •l

2).
24.
25. 
26. 
27. 
26. 
29. 
.)O. 
)l. 

.)2.
)) .
.)J.i.. 

3S.
.)6.
)7. 

.)6. 

)9.
40. 
4.1. 
42. 
4). 
44. 

45. 

46. 

47. 

48. 

49. 
so. 
51 • 
52. 
5). 
54. 

ss. 
56, 
57.
58 •
59. 
bO. 

bl,
b2. 
6). 

b4. 

b5. 

66. 
67 • 
66.
69. 
70. 
71. 
72 • 
73. 

4. 
0 
12
,) 

4 

s 
4 
1 • l 
7 

l/81 
128 
0 

1
•54 
x2c 
2),X - 2 
x6 
22lt • 1 
x/J 
ax' • 9
.x • l 

-!-a-. 4•8
4 

� a 9•lx·61
2 

9x 
.l 

8-1 J
i:,

·J 
7i'3 • 

• 
Bo z¥. x·3191

2 

X 

n 
rTb 

rm. J-r;;2 

D-� 
c/'"i 
v1i 
51/2 

23/z 

,.1/3 
.. -112 

Jb 
4/9 
4 
z 
l/Z 

trl 

b6 

-9 

W""'2. 

W"J 

� 
21"13
0 

,..2.ri, 
21.x1

3 

4xv2i 
74. a 1t a ?. 0

·• 1r a < o
7S • ..,fa 
76 •.. o
77. 4../2 
78. 41"1 
79. -/'"b/3 
&o. v'>IS
61. n
82. ,{a.D/b 

83. {"I'!/) 
84. >17/2 
es. .,.n. - ) 

66. £1.:i-l
87. •7 - 4vl 



1rect1on1: St the vork the problea1, then check 7our l.llswera on the baok tb1• 1h11t. It JOU don't get the an1w1r giTen, check your work and look tor alata.kei.

Practice Problems for Calculus Readiness Questions 
Topic 3: Linear equations and inequalities 
D udy exaapl••, 

 
ot

It you haTe trouble, a1k a aath teacher or someone 1111 who understand• th11 topic. 

A. Solving linear equations: add or
aubtraot the aame thing on each
aide ot the equation, or multiply
or diYid• each aide by tno san.o
thing, vith tho goal ot getting
the T&riablt a.lone on one side. 
It there are one or more tractions,
it may be deairable to eli.minat•
tbea by multiplying both aidea by
the common denominator. Ir the 
equation ia a proportion, you may
viah to crosa-multlply.

1 to 15: Solve: 

1. 

2. 

). 

4. 

5. 

6. 

7. 

8. 

B. 

2x • 9 

3 6x = ;-
Jx + 7 • 6 

j={ 
5 • X • 9

X = ¥ + l 

lµt - 6 = X 
X - l 6 
x+I = 

7

9. 

10. 

ll. 

12. 

l.). 

14. 

15. 

x- 4•!+1

�=i2x + l 
6 • lµt = X 

�=42X + l 

fx-=-t = 2 

7x - 5 e 2x + 10 
l _ X 
) - i""+a 

Solving a 
1

air or linear equations: 
the aolut on consists of an 
ordered pair, an infinite number 
ot ordered pairs, or no solution. 

16 to 23: Solve for the common 
solution(s) by substitution or linear 
combinations: 

16. X + 2Y = 7 20. 2x - 3:r = 5 
3X - y = 28 3x + 5:r = 1 

17 • 
..t •: y = 5 21. 4.x - l = 7
X • 1 = -3 4x + y = l

18. 2.X • T = -9 22. X + y = 3
X = 8 X + 1 = l

19. 2.X - y = l
:r=x-S

23. 2X - y =)
6x - 9 = 31

c • .l.nalytlc geometry ot one linear 
equation: 

The graph ot 7 • mx + b is a line 
vith alop• m and y-intercept b .  
To drav the graph, tind one point 
on it (such aa (0, b)) and then use 
the slope to tind another point. 
Drav the line joining the two. 

example: T = =i- x + S baa alcpo -3/2 
and y-intercept 5. 
To graph tho line, 
locate (O, 5). Prom
that point, go dovn 
J ( top ot slope 
traction), and over 
(right) 2 (bottom o!
traction) to tlnd a 
aecond point. Join. 

24 to 28: Pind elopo and y-intercept, 
and sketch graph: 

24. 7 = X + 4

25. y = l 
- 2 X - 3

26. 21 = 4.x • 8

27. X • y = -1

28. X = •3y + 2

To find an equation of a non-vertical 
line, it is necessary to lcnow its 
slope and one ot its points. Write
the slope of the line thru (x, y) s.nd 
the known point, then write an 
equation which says that this slope 
equals the known slope. 

example: Find an equation of the 
line thru (-4, l) and (-2, 0). 
Slope= 1 - O = ..!,,.

� -.::: 
Using (-2, 0) and {x, y), 
slope= l...=.....::!.

2
° = 

1
2; cross-multiply,

X + • 1 get -2y = x + 2, or y = - 2 x - l 

29 to )3: Find an equation of line: 
29. thru (-3, 1) and (-1, -4)

30. thru (O, -2) and(•), -5)

Jl. thru (3, -1) and (5, -1) 

J2. thru (8, O), with slope -1 

JJ. thru (0, -5), with slope 2/J 

A vertical line has no slope, and its 
equation can be written so it looks 
like x = k (whore k is a nuaber). 
A horizontal line has zero slope, and 
1ta equation looks like y 2 k. 

ex.�l•: Graph on the same 

X • 3 = l and ' 
' 

+ .., = -3 . : 

The 
1a 

The 

tirst equa� 
X • •4 :_ 

second ia 1 = •4

I ' 
; 

! ; 

I I 

• I 

I I

111· � 

graph: 
' I 

; ! 
I I 

: ; : 
I I 

I 
'_!

I ' I 

34 to J5: Graph and write equation tor 
34. the line thru (-1, 4} and {•l, 2)

35. horizontal line thru (4, •l)

Copyright (c) 1986, Ron Sn11th/B1shop Union High School, Bishop, CA 9)514 
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D. Analytic geoMetry of two linear 
equations: tvo distinct lines in
a plane are either parallel or 
interaectiug. They are parallel 
it and only it they haYe the., same
slope, and hence the •quationa or
the line• have no common aolu­
tiona. Uthe lines haYe unequal
1lope1, they intersect in on• 
point and their·equationa have 
exaotly one cozm1on solution. 
(!hey are perpendicular itt their
alopea are negatiY• reciprocal•• 
or one 1• horizontal and the 
other b Tertical.) It one 
equation ia a multiple or the
other, each equation baa the 111:me 

graph, and eTery· solution or one
equation la a solution ot the 
other. 

36 to 4)1 Por each pair ot equations
in problems 16 to 23, toll whether 
the linea are parallel, perpendicu­
lar, intersecting but not perpendicu­
lar, or the 1ame line: 

.36. Problem 16 40. Problem 20 

37. 17 41. 21

36. 18 42. 22

39. 19 43. 2�

E. Linear inequalities:

example: One variable graph: aolve 
and graph .on number line: l - 2.x � 7
(Thia ia an abbreviation !or

l;x: l - 2x � 7} ) 
Subtract 1, get -:� � 6 
Divide by •2, x � -3 
Graph:' -4 .j •2 -1 0 l 2 3 � 

41+ to 50: Solve and graph on no. line: 

44. % - 3 > 4 48. 4 - 2.x < 6

45. 4x < 2 4,9. s - X > X - 3

46. .zx + l �6 50. X > l + 4

47. ) < X - )

uample: 'Two variable graph: graph 
aolutlon on number planei x - J > J
(�his is an abbreviation tor 

l(x, 1)1 z • 7 > 3\ • Subtract x,
multipl7 bJ •l, get 7 < z - J. 
Graph y = x - ), II 

but drav a dotted
line, and ahade · . 
the side vhere 
1 < x - 3: 

51 to $61 Graph on number plane: 
51. y < :r 

52. 1 ... z.

5:3. 7 .? J z + 2

�· 8. 
lo 9/2 9. 

2. S/2 10. 
), •l/3 11. 
4. 1sA 12. 
s. -4 13. 
6. Sh 14. 
1. 2 1$. 

S4. X < "1 + l 

SS. X + "1 < ) 

$6. 2.x - y > l 

13 

10 
16. (9. -1)

•Sil. 
11. u. 4) 

6/S 
18. (8, 2S) 

-6/S 
19. (-4, -9)· 

Sil· 
20. (26/19, :-13/19) ·:·

) 
21. ll/4, 0) 

4 
22. uo 1olut1on 

·--·�----

,. 1bsolute value equations�
1neguali tie•: 

examples 13 - xi= 2 
·:Since the absolute value of both 2 

and �2 1• 2, 3 • x can be either 
2 or -2. �rite tbeae tvo equations
and aolTe each: 

3 • X = 2 or 3 - X a -2
-x - -l -x = -s

X. • l £!: X = s
Graph: lf-1 

! ! �
0 l 2 ) 4 5 b

57 to 6li Solve and. gra.ph en no. line: 
57. Ix. J I: 3 60. 12 - 3X I = 0 

56. lxJ = -1 61. ·ix+ 21 = l

S9. Ix - 11 = 3

example: 13 - xi< 2
The absolute value ot any number 

bet�een -2 IUld 2 (exclusive) is
leaa than 2. Write thia 
inequality and solve: 
-2 < 3 - x < 2. Subtract 3, 
multiply by -1, get 5 > x > l.
(Note that this says x > l 
!M X < $ ) 

Graph: 4 

-i O l 2 ) 4 5 6 .>
example: 12.X + ll > 3. The abs. 
value is greater tna.n or equal to 3
for any nwnber � 3 .2!. � -3. So, 
2x + l .?. 3 £!: 2x + l � -3 

2x.?. 2 2x < -4 
x > 1 or x _< -2 

-1 Graph: • -u •1 -1 -1 0 1 2 3 .,
62 to 66: Solve 
62. Jxl < 3

63. 3 < lxl

64. Ix + 31 < l

2). (a, 2a - )), 
vb•r• • 1 • a.n7
n-b•rJ 1n!ln1 t• 
no. or •olut1on• 

24. • • l � 
b•4 r-t-

25. 111 • •l/2 ::-t-
b • -3 ::'it-

26. • • 2 -t/­b • -4 -+J 

27. a• l � 
b•l �

28. • • -1/3 ..._i} 
b • 2/3 -,,--.. 

�. 1 • -5/2. :a: - l)/2 
JO. J•X-2 
)1. 7 • •1. 

7 . ..  a, .  8 

7 • 2/) :r. • 5 
)2. 
)). 
)4. 1 • ·l++-­

)5. 1 • -1_L_
� 

)6. 1nt. • not .L 
)7. .L ' 
;8. 1nt., not .L 
)9. 1nt., not J.. 
�o. lnt., not .t. 
1µ. lnt., not .L 
42. p&J'alhl 
4.3. • ... lin•

and graph on no .. line: 

6S. 1 � Ix + 31 

66. IS - xi < s

44. X > 7 � r==-
4S. it < lh. ..-:r-9. 
1·6 it < "'/.., - . • • � 
.. . - ;, ... . � '·47. it > 6 

�'--46. J: > •1 
•I 0 

49. it < 4 ------; 
so. .I. > s ,........ 

:::::��· 
5�. ' -U. 

5)e � ·tl�I

, .. ·��� S7. 1 • !.) 
Sd. 1\0 eolution 
59. X • •2, 4 
60 0 X • 2/) 
61. it • •l, -) 
620 •) < X C ) =-==2 
6). x > ) or ;.•< •3 �
64. -4 C 1 C •2 .r.. a 

6S. s � •2 or x .!. •4 �. 
b6. 0 C X < 10 r=-1, 



Topic 4: Polynomials polynomial  
Practice Problems for Calculus Readiness Quest. 

D 
and equations

irectlonai Study the exampl••, vork the problem,, then check your answer• on the back orthi1 • h•et. It you don't get the anawer give�, check your vork and look tor llditakea It you h&Te trouble, aak a aath teaoher or someone else who understands thia topic. 
•

A. SolTi!:!5 guadratic eguations 
s. (x + 2)(x - 3) = 0 9. 6x 2bL tactorigga lt ab• o, = X + 2

t en a= o� b • 0. 6. tz:z + l)(Jx - 2) = 0 10. x2 
6 + X = 

exa.a:el•: it (3 - x)(x + 2) • O 1. x2 - X - 6 = 0 11. 9 + x2 
= 6x 

then (3 - x) • O or (x + 2) = O
8. x 2 

= 2 .. X = 2.x2 
and thua X a: .) X • -2 • X 12. 1 or 

Note: there must be a zero on one 
aide ot the •quation to aolve by 
the factoring •othod. 

example: 6x2 
-= .;x 

Bevrite1 6x2 • .;x = O 
Factor: 3x(2x - 1) = 0 

So 3X = O or (2.X - 1) = O 
Thus x � 0 or x = 1/2 

1 to 12: Solve by factoring: 

1. x(x - J) = 0 

2. %2 - 2x = 0

3. 2x2 = X

4. ,Jx(x + 4) = 0

B. Monomial factors: the 
diatrlbutive property says 
ab+ ao = a(b + c) 

example: x2 - x = x(x - 1) 

example: 4xZ.,. + 6ry = 2.xy ( 2x + 3} 

13 to 17: Factor: 

1.3. 8.2 + ab=

14. ,) a2b + ab2 
= 

1$. -lµ;y + 10x2 =

16. x2y - y2x =

17. 6x3y 2 - 9xl+., =

c. Factoring (x - a)(x + b)2 + (x - a)(x + c): the distributive property says
jm + �� = j(m + n). Compare this equation vith t�e following: 

(x + 1)(x + 3)2 + (x + l)(x - 4) = (x + l)({x + 3) + (x - 4)) 
Note that j = x + l, m = (x + 3)2 , and n = {x - 4) , and we get 

(x + l)(x2 
+ 6x + 9 + x - 4) = (x + l)(x2 + 7x + 5)

18 to 20: Pind P which completes the equation: 

18. (x - 2}(x 1)2 (x - 2)(x + 3) = (x - 2)( P

19. (x + 4)(x 3)2 + (x 4)(x 3) = (x - J)( P 

20. (2x - l)(x + l) - (2:x - l)2(x + 3) = (2:x - 1)( P 

D. The quadratic formula: it a 
quadratic e4uation looks like

ax2 +bx+ o = 0, then the 
roots (solutions) can be round 
by using the guadratio rormula:

•b + / o2 • 4ac
X = - 2&

example: 3.x
2 

+ 2x - l = O
a =  

x= 

3, b = 2, and C = •l

-2 ± / 22 • 4(3)(-1)
2 • 3 

-2 .± '1 4 + 12 _ -2 ! {Tb= 6 
-

6 

-2 .:t. 4 6 2 l = 6 = � = •l or b = 

exa.mple: x2 - x - l = O 
& = 1, b = •l, C = -1 

x= l ;.�1•4= 1 �{3

So there are tvo roots: 

1 •B and 
1 -u 

2 2 

21 to 24: Solve: 

21. x
2 • X - 6 = 0

22. x2 + 2X = -1

2). 2.x2 .. X 2 = 0 

24. x2 - .:,.x 4 = 0 

Cop1right (c) 1966, Ron Sm1th/Biahop Union High School, Bishop, CA 93514
Permission granted to copJ tor classroom use on11. Not to be sold. 

One ot a soriea or vorksheeta designed to provide remedial practice. Coordlna.ted
with topics on d1agnoat1o teats aupplied by the Mathematics Dlagnoatic Testing 
Project, Oa1l•Y Center Suite )04, UCLA, 405 Hilgard AYe., LOs Angeles, CA 90024. 



8. QuadraUo ineguali tiea 1

exaxpl•: Solve x2 - x. c.6. Pirat mak� one side zero: x2 - x - 6 < o 
Pao�or: · (x - ))(x + 2) < 0 ; 
It (x - 3) • 0 or (x + 2) = 0, then x = 3 or x = -2 
The•• two number• CJ and •2) ap11t the real number• �<-2 -2 < x < 3 X>) 

into thrH I eta ( Yiaualise the nwnber line) : __., - • 3 •2 •l O l 2 3 4· 
x (x - )) (x + 2) (x - ))(x + 2) aolut1ont 

X < -2 nega·tive negathe poait1n no 
. -2 ·< .x ·< 3 negative podtive negati·re yes 
X > 3 podti'H poaiti'H poaitive no 
Theretore, it (x - 3)(x + 2) < 0 , then -2 < X < J 
lote that thia solution means that X > •2 � X < 3-:r .. _� -1 6 l £

25 to 29: Solve, and graph on
number line: o. GraEhi!:! guadratic !unctions:

25.
. �2·: -· X • 6.> 0

26. x2 + 2X < 0

21. x2 - 2x < -1

28. 
.X 

> x2 

29. zx2 + X - l ,. 0

P. · Completing the square:
x2 + bx will be the square or a 
binomial when c is added, it c
is found as follows: tind half 
the coeft1cient ot x, and 
square it--this is c. Thus 

o = (�) 2 
= \:-, and x2 +bx+ c 

2 b2 b 2 
= x +bx+ ""4 = (x + 2) 

example: x2 + 5x 
Halt ot 5 is 5/2, and (5/2)2 = 25/4,
which must be added to complete the

34 to 40: Sketch the graph:

34. 1 = x2 

35. 1• -x2 

,;6. y = x2 + l

37. '1 = x2 - 3

36. y = (x + 1)2 

39. y = (x • 2 ) 2 - l 

40. y = (.x + 2)(x - l) 

�: 
l .. o. )
2. o. 2 
). o, l/2 
4.. o, ·Ii. 
s. •2, ) 
6. •l/2, 2/)
7. 3, •2 
8. •2, l 

9. 2/3, •l/2 
10. •), 2 
11. 3 

12. -1. 1/2 
1). •<• • b) 

j ,ar 

· s�ua!•� ·. x2 + Sx + � = (x + i>2 14. 
is. 
16. 

a(a2 • ab + b2} 
2X(•27 + 5:c) 
XJ(X • f) 

2s. 
26. 

lt < •2 or lt > ) --=---.. ---'7......,._ 

•2 < X < 0 !:===t 

It the coefticient ot x2 is not l, 
taotor ao it ia. 

;I 
example: :ix2 � x c )(x2 - � x) 

!' :Halt or -l/3 1a -1/6, and 
(-1/6)2 

= l/)6, so ·· 
(x2 · 1·- · l ,.. . ( . l:-)2 4 . . ··, ? X + Jb = X • 

0 
, an 

J(x2 • j X + i) = Jx2 • X + i
Thua 16' (or f2) muat be added to 

;x2 • x to complete the square, 

�o 33: Complete the square, and
t•ll what must be added: 

)O. x2 • lOx 1 )�. x2 •.J X
31.. x2 + x 33. 2x2 + 8x

17. 

18. 
19. 
20. 
21. 
22. 

2). 

24. 

}.t.)J'(2f - }I.) 
x2 • }I.• 2 
x2 + 2x • 16 
•2x2 • 4X + b.
-z. ) 
-1 

UfJ1.
-1. 4 

27. 
28. 
29. 
)O. 
31. 

32. 
)). 
)4. 

)5'. 

)6. 

)7. 

)8. 

)9. 

li,O. 

no 1olut.1on••no graph 
O< z cl .==-!
x < •l or x > 1/2 ....,� .• -• ...,r-� 
(x • 5)2

, ad4 25 
(x + l/2) 2, add l/4
tz • J/4>2, add 9/lo 

2(.Jt + 2) 2, !Mid 8 

� 
� 

� 

� 

\A-
-N(a.••\ 

.� 



Pracalculu3 Diagnostic Test Practice 
Topic 5: Functions 
Direction1s Study the exa.111.plee, vork the problem,, then check 7our a.newer• on the back rthis •h•et. It you don't get the a.naver given, check your vork and look tor lliatak 

0 
It you haYe trouble, ask a aath teacher or someone 1la1 vho understands thia topic.•

•
· 

A. What functions are and how to vrite them: tho
area ot a aqua.re d-.penda on the aide length 
a·· and we mean that given a ,  vt can find 
the area A tor that value ot • .  ':'he aide 
and area can be thought or as an ordered 
pair: (a, A) • Por example, (5, 25) 11 such
an ordered pair. A tunction can be thought 
ot in many va7a; one very useful way is to 
th.ink ot a !unction as a aet or ordered pair•
vith one restriction: no two different 
ordered paira may have the aa.rae first ele­
ment. Thua ((•, A): A ia the &rea ot the 
square with aide ler.1gth •} 11 a function 
consisting ot an intinite set or ordered 
pairs. 

Another vay to look at a t�ction is as a 
rule: tor example, A. "" s is the rule tor 
tinding the area of.' a square., given a .side. 
Th• area depend• on the given side and ve say
the area la a ?unction of the aide.

�."" t(.s)' is read 'A i.s a function ors', or
'A at ot •'• There are many functions ot 
• .  The one here ia 12 • We write thi1
1'(1)• 12 and can translate: 'the function
ot a we're ta.lking about is s2 •. 3ome­
ti�es we vrite A(s) = s2 • This says the 
area 11 a tunction of .s and .specifically, 
1 t is ,2 • 

In some relations, a, x2 + y2 = 25, y is 
not a function of x, since both (3, 4) a.nd 
r..r; -4) make the relation true. 

l to 7: Tell whether or not each set or ordered 
pairs i.s a. function: 

1. {(1, 3), (-1, 3), ( o, -1 )! 

2. 10, l), (3, -1), (-1, oft

). {< o, s )f

4. !(x, y): y = x2 and X is any real number} 

5. f(x, j'): X : y2 
and y is any real numbed

6. Hx, .,.. >: y -3 and X is any real number/

1. .. t(x, y): X : 4 and ., is any real nurnberf

8 to 11: Is y a !unction or X t

8. ,. • 4x + x2 110, (x + y)2 = 36

9. y2 • :x2 
u. y = vx

B. Function values and substitution: it
A(a) • a2 , A()), read 'A or 3', means
replace every a in A(:s) = s2 vith 3, and 
!'ind the are& vhen a is). When ve do 
this, ve tind A())= 32 = 9. 

exaaples: g(x) 11 given: y = g(x) = nx2 

g(J) • Tr • 32 • 91r 
sl7 > • • • 12 • 491r 
g(a) = va.2 

g(x + h) = n(x + h)2 • wx2 + 2nxh + nn2 

12. Given y • !'(x) • ).x - 2 ; complete these
ordered pairs: 
(3, __ ), (0, __ }, (l/2, __ ), 
<�-' 10), <�-' •l), (x • 1, ____ ) 

lJ to 171 
Pind: 

Given f(x) = �x�X + l 

16. rt-1> =lJ. t(l)"" 

1.4. rc-2> = 

1S. t(O) "" 

17. t(x - l) =

C. Composition ot !unctions

example: It t(x) = x2 , and 
g(x) • x - 3 , t(g(x)) is read 
't ot g or x', and means replace 
every x in r(x) • x2 vitb g(x} 
giving t(g(x)) • {g(x))2 , which 
e�ual1 (x - 3)2 = x2 - 6x + 9 

example: g(f(l/2)) = g((l/2)2) 
= g(l/4) = k - 3 = -2 a

18 to 26s Use r and g a:s above: 

18. g(f(x)} 23. t(x) - g(.x)

19. f (g(l)) = 24. ffit
= 

g 
20. g(g(x)} 25. g(x2) =
21. .f(x) + g{x} = 

26. (g(x))2 =
22. r(x) • g(x) =

example: Ir k(x) x2 - 4.x, for
vhat X is k(x) = 0 ' 
If k(x) = 0 l' then x2 .. 4.x = O 
and since x2 - 4x x(x - 4) = 0 , 
X can be either O or 4. (These 
values of x: 0 and 4, are called 
'zeros of the function', because 
each makes the function zero.) 

27 to 30: Find X so: 

27. k (.x) -4
28. k(x} 5 

29. X is a zero of x(x + 1) 

30. % is a zero or ·(2x2 - X - 3} 

D. Graphing functions: an easy vay to
tell whether a relation between 
tvo variable:, ia a function or 
not is by graphing it: it a 
vertical line can be drawn which 
has two or more points in common 
with the graph, the relation is 
not a function. If no vertic&l 
IIne touches the graph more than 
once, then it is a function. 

example: Jt • 12 

baa this graph: 
Not a !unction 
-r,;'ertical line hits 

it more than once). a 
Copyright (c) 1986, Ron SJ11ith/B1shop Union High School, Bishop, CA 9)514
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Since 7 • t(x), the values or 7 
are the valuea ot the !unction which 
correspond to apecitic values or x . 
The heights or the graph above (or 
belov) the x-a.xia are the values ot 
"1 and .. aa.. alao .. ot .the tunction. Thus 
tor this graph, ... rr1 it :t()) h the height t- i-
(value) ot the 
tunction at x • 3 
and the value is 2: 
At X • •3, the 

.,value (height) or 
i'(x) ii zero: in 
otber words, r(-)) = 0. Note that 
t()) > f{-3), aince 2 > O, and that 
t(O) < r(-1), since t(-l) z l and 
.r(O) < l. 

40 to 44: For this 
graph, tell whether 
the statement is 
true or false: 

40. g(-1) = g(O)

41. g(O) = g(J)

42. g(l) > g{-1)

43. g(-2) > g(l)

44. st2> < g(O) < s<4>

�o graph y = t(x) , determine the 
·degree or. f(x} it it ls a polJ- •
noaial. If it is linear (first 
degree) the graph is a line, and 
7ou merely plot two points (select 
any x ''Ind find the corres�onding 
y) and draw their line •. 

It t(x1 la quadratic (second 
degree), its graph ·is a parabola, 
opening upward is the coefficient 
or 12 is positive. downward ir

negative. 
To plot� graph, it can be help-
ful to findz 

a) y-intercept (find t(O) to locate
y-a,xis crossing) 

b) x-intercept (tind. x ror which
t(x) = o.;;.-x-axia croning) 

c} vhat happens to T vhen x i•
very large (poaitiYe) or ••'r7 

negative 
d} what happens to 1 when x la 

very close to a nual>er vbich 
makea the bottOll ot a traction
aero 

•J x in term.a or 1 , and tind
what happens to x as y 
approaches a number whidh makes 
the bottom ot a traction zero. ;� 

(d, •, and sometiaea c above are 
vaya ot tinding vertical and hori­
zontal aaym.ptote,.) 

example, y =) - 12 

�al7sl1: a quadratic !unction 
• · (due to z.2) 

)'•intercept: 
t(O) • .) 

X•intercepta:
2 1' • .) - X & 0 

10 X • .± ..fJ 
-2 example: y = i"'"'+"I 

-· 

I 

:li. 
l" 

a) y-intercepta: t(O) = •2

, "'' I\ 

1 

l 

.J.: .. ;.._ 

b) x-intercept: none, since there
is no solution to y= x :21 = 0 

c) large xs negative y approaches
zero; very negative x. makes 
y poaitive and going to %ero. 
(So 7 • 0, the x-axis, is an 
u,-mptote line. ) 

d) the bottom or the traction, 
x + l • 11 zero 1t x a -1. 
Aa x moves to -1 rrom the 
left, 1 gets very la.rge posi­
tive. a.ncl tr x. approaches -1 
from above, y becomes very 
negative. (The line x • -1 is 
an asymptote.) 

The graph: 
e) to aolve tor x ,  

aultiply by X + l 
and divide by y 
to get x + l = -2/y, 

45 

45. 

46. 

47 .. 

48. 

49. 

so. 

51. 

52. 

S3. 

54. 

or x = - l 

= :L...:-l.
y 

Note that y close to zero results 
in a very positive or negative x 
and means y = 0 is an a•ymptote, 
which we already found above in 
part c. 

to 54: Sketch 

f(x) = -x 

y • 4 - X 

y 1,t1 

1 = Ix - 21 

y = x.2 + 

y = 2 

t(x) = -2 

- l y - x=z

y • .l.. 
. x

z. 

y • x+r

)X 

the graph: 
27. 

28. 

29. 

)0, 

Jl. 
)2. 

)). 

)4. 
- 4 35. 

)0, 

)7, 

38. 
)9. 

40. 

l.ll, 
42. 

4). 
44. 

45. 

46, 

2 

-1, 5
•l, 0
-1, )/2 

,..s 

no 

ru 

llO 

ru 

,. .. 

., .. 
no 
,. .. 

p 

T 

T 

T 

T 

� 

� 

�= 
1). 1/2 _

4
7,�

1. 14. 2 ,. .. 48. 
�2 • .tlO lS, 0 

3. ,. .. 16. none 49,tr, X • l 
4. , .. 11. -.- I 
s. no 18. J:2 - ) so.+ 
6. JH 19. 4 
1. no 20. X • 6 51,+. 
a. , .. 21. '1..2 + X • )
9. no (2 inter• 22. X) • )Jti 

sz. 
�

\...HIiting linu) 
2). &2 .. X + ) 

10. no (2 paru. 
x2 

sJ
. 
Abl 11.nai) 24. .r. - 3 11. ,. .. 

2.s. '1..2 . ) 
54. '. :\..12. 1. •2 , •l/2, 2b. x2 • b.1:. + 9 

� 4, 1/J. 
)x - s 



Practice Problems for Calculus Readiness Questions 
Topic 6: Trigonometr,: 
D1re

thi• 
ct1cm

ahe�,
1s 

. 
Study 

lt 7ou 
the 

don't 
ex.aapl••, 

get the 
vork 

an.aver 
the probl 

g1Yen, 
... , 

oh1c
then 

k 7aur 
check 

work 
7our 

and�oo
a.n1w•r• on the back otk tor aiata.ltea It rou baY1 trouble, .. k a aath teacher or 1cneon1 •1•• vho under1ta.nda th1• topic.

•

.l. Trig tunction1 in right tri:f:lea: th,
alne rat!,, tor an aoute ang • ot a 
right trir.ngle 1• defined to be the 
length ot the oppod te bg to th• JJ length of the .J:qpotenuH. n 

�bu• the alne ratio tor c 
angle B, ab�r1Yiat1d a 
ain B ,  le b/c . 

J.. C '-'be reciprocal ot b 
th• aine ratio 1a the co.secant (cso), 
ao cac·B • o/b. 

�he other tour trig ratio, (all tune� 
tiona)·a.re 

1 •co•= adjacent leg cos ne h,-potenu11 
_ l hJ!otenuse secant= sec - coi • ad.i.cent leg

o�J°dte legtangent• tan= a acent ieg
cotangent= cot• ctn= adj. leg

opp. leg 

l to 81 Por this right triangle, 
give the following ratios: 

1 .. 

2. 

tan X = 
sin .x _ 
coix -
COi 8 = 

6� 

4. .sin e • cos a =

S. cos2 x ,  which means (cos x)2 

6. l - sin2 .x =

a. 

B •. 

�=cos e 

Circular trig de!initiona: given a circle 
with radius r ,  centered on (0, O). To 
any point on the circle, w
drav the radiua, m&lr:ing an P x,y 
angle e vith the positive e

.x-axis (8 may be &J'l.'1 real 
nUJD�er, positive measure ia x 
counter-cloclrwiae). The 
coordinates (z, y) ot 
point P together vith radiu• 
r are u••d to define the functions: 
aln 8 a y/r, coa 9 s x./r, tan e • y/.x, 
and the reciprocal functions as before. 
<•ote that tor O < i c n/2 , these 
definitions agree with the right tri­
angle detinitiona. Also note that 
-1 < ain 8 cl, -1 < coa 9 < l ,  and
tan -e can bi' anr ru.1-nUJ1tber. T

9 to 12 : Por the point (-3, 4) on the above 
circle, give: 

9. x= 1' • r • 

io. tan 8 :a: 

11. cos 8 •

12. cot e • sin 8 • 

Note that tor any given value or a trig
!unction, (in its range), there are
intini tel1 many values ot 8 •

13 to 141 Pind two positive and two negative 
value, ot 8 tor which: 

l). tin 9 • -1 

14. tan 8 • tan 45° 

15 to 16: Given •in 8 = 3/5 and 
w/2 < 8 cw, then: 

15. tan 8 a

16. COi 8 • 

C. J>J:thagorean relations (identities):
•2 + b2 = c2 (or x2 + 12 = r2 )

above, can be divided by c2 (or r2 

to give a2/c2 + b2/c2 • c2/c2 , or 
ain2 A+ cos2 A= l ,  (or 
ain2 e + coa2 e = l ), called an iden­
tity because it is true for all values 
ot A tor vhlch it 1a definea;::-

17 to 16: Get a similar identity by dividing 
•2 + b2 = c2 by: 

17. b2 

18. a2 

D. 

19. 

E • 

Similar tr1'!!!£1 :n. /i 

If t::,ABC • @EF, oL.__d 
and if tan A= J/4, F 
then ta.n D = J/4 also, 
since EF:Dr = BC:AC = 3/4. 

Find DC, given 
�

S c 
DB = 5 and 
sin i = .4

Radians a.nd degrees: @
tor angle 8, there la a 
point P on the circle, 
and an arc from A 8 eounter-cloclcwiae to P •

.Thg length or the a.re is P 
...!!.- • C • � • 21rr , and the ratio ot
3600 ��v 

ff the length or arc to radiua is IBo • e 
vh•r• e ia the number or degrees (and 
the ratio has no unita). This ia the 
� measure asaociated with point P 
So p can be located tvo vaya: by 
giTi?13 the central angle 8 in degrees, 
or in a number ot radii to be vrapped 
around the circle trom point A (the 
radian measure). 
Converting: radians • W • degrees 

or degrees • 1:o • radians

,r u 180 _ 180 _ 600exeple s j ( radi ana ) • 3 • -;- - 3 -

example: 42o0 • 420 • l8'o = 3 ,r (radians)
(which means that it would take a little 
oYer 7 radii to wrap around the circle trot 
A to 420°.) 
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Practice Problems for Calculus Readiness Questions
Topic 7: Logarithmic and exponential tunctions

Direction•: Study t exaapl••, vor p
ot

It 
th11 

you 
ahtet. 

haTe 
Ir 

trouble
you 

he 

, 
don't 

a1k a 
get 
.. th 

tb• 
t 

teaoher 
an.av

the 
er 

or 
gl•

s

robl•••, 
en, 
caeone_,1,, 

check 
then 

your 
vho 

cb,ck 
vork 

your 

understa
and 

nd• 

anaw,ra 
look 

th
tor 
11 

on tbe 
lliat
topic. 

ba
l.ltea

ck
•

A. Logarithms and exponentss

exponential toria: 23 • 8
logarithmic rormz log2 8 = .3 

Both ot tho equations above aa7 the aa:me 
thing. 'los2 8 •)'is read 'log base two

or eight equal• three' and translate• 'the 
power ot 2 which gives 8 is J'. 

l to 4: 'Write the tolloving intormation in 
both exponential and logarithmic rorms: 

1. The power or 3 which gives 9 is 2.

2. The pover or x which gives x) is J.
l 

3. 10 to the power •2 is !o<)•

4. � 11 the power or 169 vhieh gives l).

exponent rules: (all log rules: (base any 
quantities real) poaitive real number 

+ 0

C 

(a)c _ a 
'6' - be 

a0 = 1 (ir a# O) 
-b l & = b

.. 

e.XCl!lpt 1) 

log ab x log a+ log b 

log S = log a - log b 

log ab = b log a 

log• ab = b 

a.
(log

a b) 
= b
log

0 
b 

log
a b = logo a

(base change rule) 

(think of E as power)
r root 

S to 25: Use the exponent and log rules 
to !ind tho Talue ot 

5. 

6. 

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

is. 

16. 

43 . 4S • 4X 

3
•2 = .x

.:t = 30 

3 

(52)3 = 5::r: 

log) )7 : X

6log6 X • 8

loglO x = loglO 4

logx 2S = 2

log2 -;z = x

logl6 X = i
3 log& 4 = log

a 
x 

logx.) 
�-= log

4

X : 

+ log10 2

17. log) (27 • )
"'4) = X

18. log (2.x - 6} = log (6 - x)
19. 

20. 

21. 

22. 

2). 

24. 

25. 

log4 64 = .x

h= 5.X 

log
3 

81 81 
log) 27 - log3 27 = x

log4 � = x log
4 

30

2r • <!> 3

410 = ;r,

)•2x =4 

26 to )1: Find the value: 

26. 210 = 

21. 

28. 

29. 

30. 

31. 

log4 410 =

log6 6 =

610 
:n5 = 3 
log49 7

log7 49

32. Find log3 2, given:
log

10 3 = .477 
log10 2 .JOl

)3-)4: Given log2 1024 10, find:

3). log2 10245 =

34. log2 � = 

35 to 46: Solve for X in terms or
1 and z : 

35. )X = 3'1 • Jz 

36. 97 = ..LJx 

)7. XJ = y

38. JX = y 

)9. 3 • i� = 27 

40. iog x2 = 3 log 1
41. log x = 2 logy• log z

42. 3 log x =logy
43. log x = log 1 + log z

44. log y"'i +log�= log z2 

4.5. log7 3 • Y log7 2 = z
X"" log

) 
2 

46. '1 = loga 9 X = log
,_ 

3
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Practice Problems for Calculus Readiness Questions 
Topic 8: Mathematical Modeling--vord problems 
Direction•: Study the example•, work th• problem•, then check 7our a.nswera on the bacK or

It 

thil 
you 

lhttt. 
haTe 

It 
troubl

you 
e, ask 

don't 
a 

get 
aath 

the 
teacher 

anaver 
or 

given, 
soraeone 

check yo\11" vork and look ror mistakes.else who und•rst,nda this topic.

l. 2/3 ot 1/6 ot 3/4 ot & number 11 12.
Wbat 11 the number!

2. On the nuaber line, points P and Q
are 2 unit& apart. Q hat coordinate 
.x. What a.re the possible coordinate• 
ot P t 

J. 

s. 

6. 

1. 

B. 

9. 

What 11 the number, vhicb vhen :multiplied 
by J2, gi 'US )2 • 461 

� you aquart a certain n1JD1.ber, you get 
92. Wbat 1a the number? 

Yhat 11 the power or 36 that giTes 36112,

Point X is on each ot tvo given inter• 
secting lines. Rov many such points X 
are tberet 

Point Y ia on each or two given 
circles. Bov many such points Y t 

Point I 11 on each ot a given circle 
and a given ellipse. How ma.ny such Z T 

Point R is on the coordinate plane so 
ita distance from a given point A is 
leaa the.n 4. Show in a aketch where 
R could be •. 

10 to 11: 10. It the length of chord lB

u 
i• X and the length ot
CB ls 16, what is AC?

ll. I! .lC = "1 and CB = z •
how long 1a .I.B (in 
terms or 1 and � )t 

12. 

lJ. 

Thia square is cut into tvo 
smaller squa.rea and tvo [JJ 
non-square rectangles as 
shovn. Detore being cut, : a 
the large square had area ; 
(a+ b)2 • The two ·-··;··

b smaller squares have areas 
a2 and b2 • Pind the total a.rea ot 
the tvo non-aquare rectangles. Do the 
areas or the 4 parts add up to the area 
ot the original square! 

7ind x and 7: 
dXO 

.., 4 
In order to construct an equilateral 
triangle vith an area which is 100 
times the area or a given equilateral 
triangle, hov long a side should be 
uaedT 

lS to 16: x and 1 are nUJ1bers, and 
two x's equal three y's. 

15. Wbich or x or 1 must be larger!

16. Yhat is the ratio ot x to 1 t

17 to 211 A plane bas a certain speed in 
atlll air. In still air, it goes 1

3
50 

lliles in) houra. 
17. What is ita (still air) speedt

16. Hov long does it take to tly 2000 mi.?

19. 

20. 

21. 

Hov far does the plane go in x hours! 

I.f the plane flies against a 50 mph 
headwind, what is its ground speed1 

If it has tuel for 7.S hours ot flying 
time, how tar can it go against this 
headwind? 

22 to )2: Georgie and Forgie bake pies. 
Georgie can complete )0 pies an hour. 

22. How many can he make in one minute?
2). How many ca.n he make in 10 minutes? 
24. Row many can he make in .x minutest
25. Hov long does he take to make 200 pies?

26 to 28: Forgie can finish 45 nies an hour.
26. How many can she me.ke in one minute?
21. Row many can she nie.ke in 20 minutes?
28. How many can she make in .x minutes?

29 to )2 : If they work together, bow many
pies can they produce in:

29. l minute

f 
3
1

. 80 minutes 
.30. X mlnutes 32 • ) hours 

33 to 41: A nurse needs to mix some alcohol 
solutions, given as a percent by weight of 
alcohol in water. Thus in a )� solution, 3� 
or the weight would be alcohol. She mixes 
x gm ot 3� solution, y gm or l� solu­
tion, and 10 gm of pure water to get a tota: 
of 140 gm or a solution which is 8� alcohol. 

33. 

37. 

38. 
39. 

In tenns or x ,  how many gm of alcohol 
are in the 3� solutiont 

The y gm of 1� solution would includ, 
hov many gm of alcohol� 

Hov many gm of solution are in the !ina: 
mix (the 8� solution)! 

Write an expression in terms or x and 
7 tor the total. number or gm in thee, 
solution contributed by the three 
ingredients (the)�, 1�, and water) • 

Use your last tvo answers to write a 
'total gr&llls equation'. 

Hov many gm of alcohol are in the 8%? 
Write an expression in terms of x an� 
y tor the total nUJ11ber or gm or 
alcohol 1n the tinal solution., 

Use the last two answers to write a 
'total grams ot alcohol equation'. 

Bow man1 gm or each solution a.re needed 
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