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BEGINNING ALGEBRA
(ALGEBRA 1)

ALGEBRA READINESS SAMPLE
CHALLENGE QUESTIONS

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

There are a total of 50 questions. Students are allowed 45 minutes. No calculators are allowed. Sample
guestions from each of the nine areas below are on the back of this sheet. Students who receive a

satisfactory score may enroll in the following courses:

Math 90 — Intermediate Algebra for STEM
Math 30 — Intermediate Algebra for
Statistics Math 136+ — Statistics with Support

The following topics are covered by the challenge:
1. Arithmetic

Polynomials

Linear Equation and Inequalities

Quadratic Equations

Graphing

Rational Expressions

Exponents and Square Roots

Geometric Measurement

Word Problems
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Typical questions from each of the competency areas of the Algebra Readiness Challenge

1. Arithmetic
(0.12)° =

(A)0.00144  (B)0.0144 (C) 0.144 (D) 0.24 (E) 1.44

2. Polynomials
One of the factors of x2- x -6 is

(A)x+3 (B)x +2 (C)x-1 (D) x-2 (E) x-6

3. Linear equations and Inequalities
If6x-3=8x-9,thenx =
6 6

A) -6 B) -3 C)3 D)-— E) —
(A) (B) (©) ()7 ()7

4. Quadratic Equations
What are the possible values of x such that 3x2 - 2x = 0?

(A) -g onl (B) 0 onl © E onl (D) 0 and g (E) - g and E onl
3 " Y 3 3 33w

5. Graphing
5
On the number line below, which letter best locates 5?

P QR ST
I T 171

I I I I
1 2 3 4 5 6
0 — — — — — — 1
7 7 7 7 7 7
(A) P (B)Q C)R (D) s ®eT
6. Rational Expressions
2 1
w+l w-1
) 1 ®) 1 © w-3 ©) W+ 3 © 3w-1
W+ 2 w2 -1 w2 -1 w2 -1 w2 -1
7. Exponent and Square Roots
If x>0 then /64X =
(A) 8x* (B) 8x° (C) 16x* (D) 32x* (E) 32x®
8. Geometric Measurement A
In the right triangle shown to the right, what is the
length of AC?
(A)8 (B) 12 (C) 18 13
(D) +/18 (E) +/194
B C
VAREESSE

9. Word Problem
If xisto5asy isto 8, what is the value of x wheny = 2?

16

(A)i (B)i (C)E O)— B>
16 5 4 5

ANSWERS: 1B 2B 3.C 4D 5B 6.C 7.B 8B 9.C




Practice Problems for Algebra Readiness Questions — Topic 1: Arithmetic Operations

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Fractions
Simplifying Fractions:

Example: Reduce 27/36:
27 93 9 3 1 3 3
36 94 9 4 4 4
(Note that you must be able to find
a common factor—in this case 9—
in both the top and bottom in order
to reduce.)

If denominators are different, find
equivalent fractions with common
denominators, then proceed as
before:

Examples:
1) 1.23-0.1=1.13
2) 4+0.3=43

3) 6.04—(2—1.4)=6.04—0.6 = 5.44

1to 3: Reduce:

1. B_ ‘2.§— ‘3

- 3+6 _
52 65 -

349

Equivalent Fractions:

4 2 12 10 22 7

Example:

1) 3/4isthe equivalentto 3
how many eighths?
3_,3.23_23_6

12 to 13: Simplify:
3 2
12, ———= 13. —+—=
5 3 8 4
Multiplying Fractions: multiply the
tops, multiply the bottoms, reduce
if possible.

4to5: Complete:
? ?
0 2.7 ]s 3.7
9 72 5 20

How to Get the Lowest Common
Denominator (LCD) by finding the
least common multiple (LCM) of
all denominators:

14.

P w N

12
15, —. == 17. (2—) =
2 3 2
Dividing Fractions: a nice way to do
this is to make a compound fraction
and then multiply the top and bottom
(of the big fraction) by the LCD of
both:

24 to 27: Simplify.

24. 54+0.78=

25. 0.36-0.63=

26. 4-03+0.001-0.01+0.1=
27. $3.54-%$1.68 =

Multiplying Decimals

Examples:
1) 3x.56=.15
2) .3x.2=.06

3) (.03)?=.0009

28 to 31: Simplify:
28. 3.24x10=
29. 01x.2=

30. (51)°=
31. 5x.4=

Dividing Decimals: change the
problem to an equivalent whole
number problem by multiplying both
by the same power of ten.

Example: 5/6 and 8/15
First find LCM of 6 and 15:

6=2.3 15=3.5
LCM=2-3-5=30 , so

5 25 8 16
6 30 ' 15 30

6 to 7: Find equivalent fractions
with the LCD:

2 2 3 7
6. — and = 7. — and —
3 %9 g U 12

8. Which is larger, 5/7 or 3/4?
(Hint: find LCD fractions)

Adding, Subtracting Fractions:
If denominators are the same,
combine the numerators:

Example:
7 1

ro1_ 716
10 10 10 10

olw

9to 11: Find the sum or difference
(reduce if possible):

0. 4,2 1 L2
77 8
5 1

10. =+ =
6 6

Examples: 3 3
= T2
3.2 4 4 9
D727 e
= T2
3 3
7 7-6 42 42

Examples:
1) 0.3 +0.03
Multiply both by 100 to get 30+ 3 =10
014
2) — Multiply both by 1000, get
07 14
—=14+70=.2
70

32 to 34: Simplify:
32. 0.013+100 =
33. 0.053+0.2=

340
34, — =
3.4

2

18. 3.1- 21, —=
2 4 3
3.3 n
19, 11=>+== 4
8 4 ’
3 _

20. Z+2: 22. 3 _
4

B. Decimals

Meaning of Places: in 324.519, each
digit position has a value ten times
the place to its right. The part to the
left of the point is the whole number
part. Right of the point, the places have
values: tenths, hundredths, etc., so
324.519 — (3 x 100) + (2 x 10) + (4 x 1)
+ (5x1/10) + (1 x 1/100) +
(9 x 1/1000).

23. Which is larger: .59 or .7?

To Add or Subtract Decimals, like
places must be combined (line up the
points).

C. Positive Integer Exponents and
Square Roots of Perfect Squares

Meaning of Exponents (powers):

Examples:
1) 34=3.3.3.3=81

2) 43=4.4.4=64

35to 44: Find the value:

35 3%= 40. 100% =
36. (-3)= 41. (2.17°=
37. —(3)*= 42. (-0.1)°=

3

38 3= 43, (zj _

3 3

3 2
39. (-2)%= 44, (3) -

\/E IS a non-negative real number

if a=0

Ja =p means b’ =a, where b>0,
Thus /49 = 7, because 72 = 49.
Also, —v49 =-7 |

Copyright © 1986, Ron Smith/Bishop Union High School, Bishop, CA 93514
Permission granted to copy for classroom use only. Not to be sold.
One of a series of worksheets designed to provide remedial practice. Coordinated with topics on diagnostic tests supplied to the

Mathematics Diagnostic Testing Project, Gayley Center Suite 304, UCLA, 405 Hilgard Ave., Los Angeles, CA 90024.




Practice Problems for Algebra Readiness Questions — Topic 1: Arithmetic Operations

45to 51: Simplify: To Solve a Percent Problem which 72 t0 75: Select the best
45. 144 = 49 haa - can be written in this form: approximation of the answer:
a% of bis c.
46. — 144 = 50. V.09 = ° 72, 1.2346825 X 367.003246 =
Firstidentify a , b, c : 4, 40, 400, 4000, 40000
47. N-144 = 4 _ ty ( )
Sl.yg ™ 63 to 65: If each statement were . _
48. 8100 = written (with the same meaning) in /3. 0.0042210398+0.0190498238 =
the form a % of b is c, identify (002, 02, 05, 5 20, 50)
D. Fraction-Decimal Conversion a,b,and c:
_ 74. 101.7283507 + 3.141592653 =
Fraction to Decimal: divide the top 63. 3% 0f401is 1.2 (2, 4, 98, 105 400)
by the bottom. 64. 600 is 150% of 400 75, (4.36285903)° =
Examples: 1) %:3+4:.75 65. 3 out of 12 is 25% (12, 64, 640, 5000, 12000)
2) 20 03 6.666666. = 65 Given a and b ,change a% to Answers
) ) decimal form and multiply (since 1. 1/4 38. -9
3) 3E=3+g:3+(275) of’ can be translated ‘multiply’). 2 95 39 _8
=3+04=34 Given ¢ and one of the others, 3. 3/4 40. 10000
. . divide c by the other (first change
5210 55: Write each as a decimal. percent to decimal, or if answer is 4. 32 41 441
If the decimal repeats, show the a, write it as a percent)., 5. 12 42. -.001
repeating block of digits:
5 1 Exammes: 6. 6/9, 2/9 43. 8/27
8 3 (% of b is c: ' ! '
53 3_ - 3 9.4% of $5000is_? ) 8. 3/4 (because 45. 12
7 " 100 9.4% = 0.094 20/28 < 21/28
) ) i 0.094 x $5000 = $470 (answer) 9. 6/7 46. 12
Non-repeating Decimals to Fractions: )
Read the number as a fraction, write 2) 56 pLOkilemS rlitlyt out of 80 10. 1 47. notareal #
it as a fraction, reduce if possible: IS what percent:
P (@% of b is c:_? % of 80 is 56) 11. 1/4 48. 90
Examples: 4 2 56 80=0.7=70% (answer) 12. -1/15 49. 1.2
1) 0.4 =four tenths = — =— 3) 5610 people vote in an election, 13. 7/8 50. 0.3
105 which is 60% of the registered
2) 3.76 = three and seventy-six voters. How many are registered? 14. 1/4 51. 2/3
76 19 a% of b isc: 60% of _? is5610
hundredths = 32 = 322 (a2 of b s c: 50% ) 15. 1/6 52. 0.625
100 25 5610 =+ 0.6 = 9350 (answer) 16. 9/16 53. 0.428571
56 to 58: Write as a fraction: 66 to 68: Find the answer: 17. 25/4 54. 43
56. 0.01= ‘57. 4.9 = ‘58. 1.25= 66. 4% of 9 is what? 18. 6 55. 0.03
67. What percent of 70 is 56? 19. 151/6 56. 1/100
E.  Percent
68. 15% of what is 60? 20. 3/8 57. 4910 =49/10
Meaning of Percent: translate 1 —
‘percent’ as ‘hundredths’: F.  Estimation and Approximation 21.813 58. 1%=5/4
o 22. 1/6 59. 30%
Exﬂpc:_: 8% gneansZS hundredths Rounding to One Significant Digit: 93 0.7 60. 400%
or .08 or —=—
100 25 Examples: 1) 3.67 rounds to 4 24. 6.18 61. 0.1
To Change a Decimal to Percent 2) 0.0449 rounds to 0.04 25. 0.27 62. 0.0003
Form: multiply by 100: move the 3) 850 rounds to either 26. 3.791 al blc
point 2 places right and write the 800 or 900 63. 3[40|1.2
percent symbol (%),
69 to 71: Round to one significant 27. $1.86 64. 150 400|600
Examples: 1) 0.075 = 7.5% digit. 28. 32.4 65. 25| 123
2) 1%:=1.25 = 125% 69. 45.01 ‘ 70. 1.09 ‘ 71..0083 | 29.0.002 66. 0.36
59 to 60: Write as a percent: 0
59 3= 60. 4= To Estimate an Answer, it is often 30. 0.2601 67. 80%
o ' sufficient to round each given 31.2 68. 400
To Change a Percent to Decimal Phumber 0 otne significant digit, 32. 0.00013 69. 50
Form , move the point 2 places left en compute. 33. 0.265 70. 1
and drop the % symbol. S '
Example: 0.0298 x 0.000513 34. 100 71. 0.0008
Examples: 1) 8.76% = 0.0876 _
2) 67% = 0.67 Round and compute: 35. 9 72. 400
o . 0.03 x 0.0005 = 0.000015 36. 9 73. 0.2
61 to 62: Write as a decimal: 0.00015 is the estimate. o v 100
61. 10% = |62. 0.03% = o '
75. 64




Practice Problems for Algebra Readiness Questions — Topic 2: Polynomials

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Grouping to Simplify
Polynomials

The distributive property says:

alb+c)=ab+ac

Examples:

1) 3(x-y)=3x-3y
@=3,b=x,c=-y)

2) Ax+7Ix=(4+7)x=11x
(a=x,b=4,c=7)

3) da+6x-2

= 2(2a+3x-1)

1to 3: Rewrite, using the
distributive property.

1. 6(x-3)=
2. 4Xx-x=
3. 5@-1)=

Commutative and associative
properties are also used in
regrouping:

B. Evaluation by Substitution

Examples:
1) Ifx=3,then7-4x=
7-43)=7-12= -5
2) Ifa=-7andb=-1,then
a’h = (-7)°(=1) = 49(-1)
=-49
3) Ifx=-2,then
3x°—x-5
=3(-2)*-(-2) -5
=34+2-5=12+2-5
=9

10t0 19: Givenx=-1,y =3,
z = -3, Find the value:

10. 2x = 16. 2x°—x—1+=
11. —z= 17. (x+2)°=
12. xz= 18. xX°+7°=

13. y+z= [19. x%z=
14. y*+7°=

15. 2x+4y=

D. Monomial Times Polynomial

Use the distributive property:

Examples:

1) 3(x—4)=3«x+3(-4)
=3x+(-12) =3x - 12

2) (2x+3)a=2ax+3a

3)  —4x(x*-1) = -4x® + 4x

26 to 32: Simplify.

26. —(x—7)=
27. -2(3-a)=
28. X(x+5)=

29. (3x-1)7=
30. a@2x-3)=

31. (X*-1)(-1)=

32. 8(Ba’+2a-7)=

Examples:

1) 3X+7-Xx=3Xx-Xx+7
=2X+7

2) 5-x+5=5+5-x
=10-x

3) 3x+2y-2x+3y
=3X—-2X+2y + 3y

= X+ 5y
410 9: Simplify.
4. X+X=

5. at+b-a+b=
6. 9X-y+3y-8x=
7. 4X+1+x-2=
8 180-x-90=

9. X-2y+y-2x=

C. Adding and Subtracting
Polynomials

Combine like terms:

Examples:

1) (B +x+1)-(x-1)
=3 +x+1-x+1

= 3% +2

2)  (x—1)+ (x*+2x-3)
=x-1+x*+2x-3
=x?+3x-4

3) (F+x-1)—(6x*-2x+1)
=2+ X-1-6x+2x—-1
= 5x%+3x -2

20 to 25: Simplify:
20. (*+x)—(x+1)=

2. (x=-3)+(5-2x) =

22. (2a®-a)+(@+a-1)=
23. (y*-3y-5)-(2y’-y+5)=
24, (7T-xX)—-(x=-7)=

25. X' -(x*+x-1)=

E. Multiplying Polynomials

Use the distributive property:

alb+c)=ab+ac

Example:
(2x+1)(x-4)is a(b+c) if:
a=(2x+1),b=x,andc=-4

So, a(b+c)=ab+ac
(2x+1)x + (2x + 1)(-1)
2X° + X - 8x — 4
2x2 - Tx -4

Short cut to multiply above two
binomials: FOIL (do mentally
and write answer.

F: First times First:
(2x)(x) = 2x°
O: multiply ‘Outers’:
(2x)(—4) = -8x
I: multiply “Inners’:
(1)_(x) =X
L: Lasttimes Last
(1)(-4)=-4

Add, get 2x°-7x -4
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Practice Problems for Algebra Readiness Questions — Topic 2: Polynomials

Examples:
1) (x+2)(x+3)=x*+5x+6
2) (2x-1)(x+2)
= 2x+3x -2
3) (x=5)(x+5)=x*-25
4) —4(x-3)=-4x+12
5)  (3x—4)"=(3x-4)(3x-4)
= 9x?—24x + 16
6) (x+ 3)(a-5)
= ax-5x+3a-15

33to 41: Multiply.
33. (x+3)%=

34. (x-3)°=

35. (Xx+3)(x-3)=
36. (2x +3)(2x-3) =
37. (x-4)(x-2)=
38. —6x(3-X) =

39. (x-%)*=

40. (x-1)(x+3)=

41. (*-1)(x*+3)=

45 to 52: Write the answer using
the appropriate product pattern:

45. (3a+1)(3a-1)=
46. (y-1)*=

47. (3a+2)%=

48. (3a+2)(3a-2)=
49. (3a-2)(3a-2)=
50. (x-y)’=

51. (4x +3y)’=

52. (3x+y)(3x-y) =

G. Factoring

Monomial Factors:
ab+ac=a(b+c)

Examples:
1) x¥*=x=x(x-1)

2) 4x%y + 6xy = 2xy(2x + 3)

Difference of Two Squares:
a’—b’=(a+b)a-b)

Example:
Ix* =4 = (3x +2)(3x - 2)

F. Special Products

These product patterns (examples
of FOIL) should be remembered
and recognized:

l. (a+b)a—b)=a?-b?
Il. (a+b)*=a’+2ab+b’

. (a-h)>=a?-2ab+b?

Examples:
1) (3x—-1)°=9x*—6x+1

2) (x+5)?=x%+10x + 25
3) (x+8)(x—8) =x*-64

42 to 44: Match each pattern
with its example.

42. 1.
43. I

44. 1lI:

Trinomial Square:
a’ +2ab + b? = (a + b)?

a’—2ab + b’ = (a—-h)?

Example:
X2 —6x + 9= (x - 3)?

Trinomial:

Example:
1) x*=x-2=(x-2)(x+1)
2) 6x°-7x-3

= (3x +1)(2x - 3)

53 to 67: Factor completely:
53. a’+ab=

54. a®-a’b+ab’=

55. 8x*-2=

56. X°—10x +25=

57. —4xy +10x* =

58. 2x°-3x-5=

59. X°—Xx—-6=
60. X’y -y’ =
61. x*-3x-10=
62. 2x°—x=

63. 8x>+8x*+2x =
64. 9x*+12x+4 =
65. 6x%y*—9x’y =
66. 1-x-2x°=

67. 3x*—10x+3=

Answers:

1. 6x-18

2. 3X

3. -5a+5

4, 22X

5. 2b

6. Xx+2y

7. bBx-1

8. 90-x

9. —X-y
10. -2
11. 3
12. 3
13. 0
14. 18
15. 10
16. 2
17. 16
18. 10
19. 3
20. x*-1
21, 2-X
22. 3a*-1
23. —y*-2y-10
24. 14 -2x
25. —x+1
26. —x+7
27. —6+2a
28.  x®+5x
29. 21x-7
30. 2ax-3a
3. —xX*+1
32.  24a%+16a-56
33. X°+6x+9
34. x*-6x+9
35, x*-9
36. 4x°-9
37. x*-6x+8
38. -18x +6X°
39. X*-Xx+Y
40. x*+2x-3
41, x*+2x*-3
42. 3
43. 2
44, 1
45. 9a°-1
46. y*-2y+1
47. 9a°+12a+4
48. 9a°-4
49. 9a*-12a+4
50. Xx?—2xy +Y*
51.  16x° + 24xy + 9y?
52.  9x*-y?
53. a(a+bh)
54. a(a’—ab + b?
55.  2(2x +1)(2x-1)
56. (x-5)°
57. -2x(2y - 5x)
58. (2x-5)(x +1)
59. (x-=3)(x+2)
60. xy(x-y)
61. (Xx-5)(x+2)
62. x(2x-1)
63.  2x(2x +1)?
64. (3x +2)?
65. 3x%y(2y - 3x)
66. (1-2x)(1+x)
67. (x-1)(x-3)



Practice Problems for Algebra Readiness Questions — TolpiC 3: Linear equations and inequalities

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Solving One Linear Equation in One Variable:

Add or subtract the same thing on each side
of the equation, or multiply or divide each
side by the same thing, with the goal of
getting the variable alone on one side. If
there are one or more fractions, it may be
desirable to eliminate then by multiplying
both sides by the common denominator. If
the equation is a proportion, you may wish
to cross-multiply.

1to 11; Solve:
1. 2x=9 7. 4x -6=X
) 3= 8. x-4=>+1
' "~ 5 ' )
3 X+7=6 9. 6-4x =X
4. X3 10. 7x—5=2x + 10
3 4
5, 5-x=9 11. 4x+5=3-2x
0. x:2—x+l
5

To solve a linear equation for one variable in terms
of the other(s), do the same as above:

B. Solution of a One-Variable Equation Reducible
to a Linear Equation: some equations which
don’t appear linear can be solved by using a
related linear equation.

Examples:
) XHi_
3X
Multiply by 2x : x+1=-3X
Solve: 4x = -1

1
X=—=
4

(Be sure to check answer in the original equation.)
3X+3 5

X+1

-1

2)

Think of 5 as % and cross-multiply:

Bx+5=3x+3
2X =2
x=-1

But x=-1 doesn’t make the original equation
true (it doesn’t check), so there is no solution.

Examples:
1) Solve forF : = g(F -32)
. 9 9
Multiplyby —=: —=C=F-32
ply by 5 &
Add 32: §C+32:F

Thus, F= %C +32

2) Solveforb : a+b=90
Subtract a : b=90-a

3) Solveforx : ax+b =c
Subtract b : ax=c-b
Divide by a : x:C;b

a

20 to 25: Solve and check:

12 to 19: Solve for the indicated variable in terms
of the other(s):

12. a+b=180 16 y=4-x
b= X =

13. 2a+2b=180 17. y=§x+1
b= X =

14. P=2b+2h 18. ax+by=0
b= X =

15, y=3x-2 19. by-x=0
X = y=

20. X__1:§ 23 X+3_,
X+1 7 2X

27, X .3 24, Lo X
2x+1 2 3 x+8

20 F=2_y 25 X2 _3
2X+1 4—-2x

Example: |3— x| =2

Since the absolute value of both 2 and -2 is 2,
3 —x can be either 2 or —2. Write these two
equations and solve each:

3-x =2 or 3-x = =2
—x=-1 X = -b
x=1 or X =5

26 to 30: Solve:

26. [x|=3 29. [2-3x|=0
27. |[x=-1 30. [x+2=1
28. |x-1=3
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Practice Problems for Algebra Readiness Questions — Topic 3: Linear equations and inequalities

C.  Solution of Linear Inequalities ANSwers:
1. 92
2. 5/2
Rules for inequalities: 3. -13
If a> b, then: If a<b, then: 4. 15/4
atc>b+c atc<b+c 5 4
a-c>b-c a-c<b-c ?‘ 2/3
ac>bc (ifc>0) ac<bc (ifc>0) 8' 10
ac < bg (ifc<0) ac > bg (ifc<0) 9 65
a : a : 10. 3
- > — > — < — >
-7 (ifc>0) - < (ifc>0) 11 13
12, 180-a
&b Grc<q) a5 b0 Gte<q) 13 90-a
¢ ¢ ¢ ¢ 14.  (F-2h)l2
15, (y+2)3
16. 4-y
17.  (3y-3)/2
Example: One variable graph: 18 -byla
. 19. x/b
Solve and graph on a number line: 1-2x<7 20 13
.. .. 21. -5/4
(This is an abbreviation for: {x:1-2x <73}) 2 _g/5
23. 1
Subtract 1, get —-2x<6 24. 4
Divide by -2, X>-3 25.  no solution
26. {-3,3}
Graph: o > 27.  no solution
A a9 _ 28. {-2,4}
4-3-2-10 1 2 3 4 2 {203}
30. {-3,-1}
. T 3l. x>7
31 to 38: Solve and graph on a number line:
0 7
3l. x-3>4 35. 4-2x<6 2 x<
<4+—O
32. 4x<?2 36. 5-x>x-3 0 1
33. x<5/2
33. 2x+1<6 37. x>1+4 - T
0 1 2 3
34. 3<x-3 38. 6x+52>4x-3 34. x>6
<+ + >
0 6
35 x>-1
dl |o_|> |-
. . . o 2 -1 0
D. Solving a Pair of Linear Equations in Two 36 x<4
Variables: the solution consists of an ordered ' <+«——0
pair, an infinite number of ordered pairs, or 1 2 3 4 5
no solution. 37 x>5
dl + Io_> |-
0 5
38. x>-4
3910 46: Solve for the common solution(s) by ? ’
substitution or linear combinations: -5 -4 3 -2
39.  (9,-1)
39. X+2y=7 43. 2x-3y=5 40. (1, 4)
3x— y=28 3x+5y=1 41. (8, 29)
42.  (-4,-9)
40. X+y=5 44. 4dx-1=y 43.  (28/19, -13/19)
X—y=-3 4x+y=1 44.  (1/4,0)
_3 45.  no solution
41, 2Xx-y=-9 45. % )3; =31 46.  Infinitely many solutions.
X = Any ordered pair of the form
_ , 2a— 3), where a is any number.
42. 2x—-y=1 46. 2x-y=3 (a
y = )}(/_ 5 6X _g: 3y Example: (4,5) .




Practice Problems for Algebra Readiness Questions — Topic 4: Quadratic equations

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. ax?+bx+c=0: aquadratic equation can
always be written so it looks like

6 to 20: Factor completely:

ax’+bx+c=0 6. a’+ab=
where a, b, and c arereal numbers
and a is not zero. 7. a-a’h+ab’=
Examples: 8. 8x°-2=
1) 5—x = 3x*
Add x: 5= 3%+ X 9. x*-10x+25=
Subtract 5: 0=3x*+x-5
or 3x’°+x-5=0 10. —4xy + 10x* =
2) X’ =3 11. 23-3x-5=
Rewrite: x?-3=0
[Think of x?+ 0x—3=0] 12. XP—x-6=
So: a=1,b=0, ¢c=-3
13. Xy -y =
1to 5: Write each of the following in the form
ax? + bx + ¢ =0, and identify a, b, c: 14. x*-3x-10=
1. 3x+x°-4=0 15. 2x°—x=
2. 5-x*=0 16. 23 +8x*+8x =
3. x?=3x-1 17. 9%+ 12x+4=
4. x=3% 18. 6x%y*-9x'y =
5. 81x*=1 19. 1-x-2x*=

, 20. 3x*-10x+3=
B. Factoring

Monomial Factors: ab +ac=a(b + c)

C. Solving Factored Quadratic Equations: the
following statement is the central principle:

Examples:
1) x*- x=x(x-1)
2)  4x%y + 6xy = 2xy(2X + 3)

If ab=0, thena=0 or b=0

First, identify a and b in ab=0:

Difference of Two Squares: a”—b®= (a + b)(a—b)

Example: (3-x)(x+2)=0
. Compare thiswith  ab=0
Example: X" -4=3x+2)(3x-2) a=(B-x) and b=(x+2)

21to 24: Identify a and b ineach of the

following:

Trinomial Square:
a’ + 2ab + b? = (a + b)?
a’—2ab +b? = (a—h)?

21. 3x(2x-5)=0

Example: X°—6X +9 = (x - 3)° 22. (x=-3)x=0
23. (2x-1)(x-5)=0
Trinomial:
REELLA 24, 0=(x-1)(x+1)
Examples:

Then, because ab=0 means a=0 or b=0,
we can use the factors to make two linear
equations to solve:

1) xX*-x-2=(x+1)(x-2)
2) 6x*—7x-3=(3x+1)(2x-3)
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Practice Problems for Algebra Readiness Questions — Topic 4: Quadratic equations

Examples:
1) If 2x(3x-4)=0,
then (2x)=0 or

S0, x=0 or

2) If (3-x)(x+2)=0,

so, 2x=-7, and X

then (3-x)=0 or
S0, X=3 or

(Bx-4)=0

Thus, there are two solutions: 0 an

X =

w|

o

x+2)=0
X=-2

3) If (2x+7)*=0, then 2x+7=0

Another Problem Form: If a problem is stated in this

form: ‘One of the solutions of ax?+bx + ¢ =0
is d’, solve the equation as above, then verify
the statement.

Example:

One of the solutions of 10x* - 5x = 0 is:
A. =2 B. % C. %
D. 2 E. 5

Solve 10x?-5x = 0 by factoring: 5x(2x —1) =0
So, 5x=0 or 2x-1=0
Thus, x=0 or X=Y

Since X =% isone solution, answer C is correct.

Note: there must be a zero on one side of the
equation to solve by the factoring method.

25 to 31: Solve:

25. (x+1)(x-1)=0
26. 4x(x+4)=0

27. 0=(2x-5)x

28. 0=(2x+3)(x-1)
29. (x-6)(x-6)=0
30. (2x-3)*=0

31. x(x+2)(x-3)=0

44. One of the solutions of (x —1)(3x +2) =0 is:

D. Solve Quadratic Equations by Factoring:

Arrange the equation so zero is on one side
(in the form ax? + bx + ¢ = 0), factor, set
each factor equal to zero, and solve the
resulting linear equations.

Examples:

1) Solve: 6x*=3x  Rewrite: 6x°—3x=0

Factor: 3x(2x-1)=0
So, 3x=0 or
Thus x=0 or

(2x-1)=0
X=%

2) Solve: 0=x*-x-12

Factor: 0=(Xx-4)(x+3)

Then x-4=0 or x+3=0
So, Xx=4 or x=-3
32 to 43: Solve by factoring:
32. x(x-3)=0 38. 0=(x+2)(x-23)
33. x*-2x=0 39. (2x+1)(3x-2)=0
34, 2x*=x 40. 6x° =X +2
35. 3x(x+4)=0 41. 9 + x* = 6x
36. x*=2-X 42. 1-x=2x°
37. X*+x=6 43. X*-x-6=0

A. =3/2 B. -2/3 C. 0
D. 2/3 E. 32
45.  Onesolutionof x*-x-2=0 is:
A -2 B. -1 C. -1/2
D. 1/2 E. 1
Answers: a |bl|c
L x+3x-4=0 |1 3|4 (Note on 1 to 5:
2. x*+5=0 -1! ol 5 all signs could
) be the opposite)
3. xX*=3x+1=0 |[1(-3
4. 3-x=0 3|-1] 0
5. 81x*-1=0 81| 0|-1
6. a(@+h)
7. a(@®-ab+b?)
8. 2(2x+1)(2x-1) 27. {0, 5/2}
9. (x-5)? 28.  {-3/2,1}
10.  -2x(2y - 5x) 29. {6}
11. (2x-5)(x+1) 30. {3/2}
12.  (x=3)(x+2) 31 {-2,0,3}
13, xy(x-vy) 32. {0, 3}
14, (x=5)(x+2) 33. {0, 2}
15.  x(2x-1) 34. {0, %2}
16.  2x(x +2)° 35.  {-4,0}
17.  (Bx+2)° 36. {-2.1}
18.  3x%y(2y - 3X) 37.  {-3,2}
19. (1-2x)(1+Xx) 38. {-2.3}
20. (Bx-1)(x-3) 39. {-1/2, 2/3}
a b
21.  3X 2x -5 40. {-1/2, 2/3}
22. x-3| x 41. {3}
23. 2x-1 x-5 42, {-1, %2}
24, x-1| x+1 43. {-2,3}
25. {-1,1} 4. B
26. {-4,0} 45. B




Practice Problems for Algebra Readiness Questions — Topic 5: Graphing

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Graphing a Point on the Number Line

1to 7: Select the letter of the point on the number
line with the given coordinate.

A B CDE F G

1. 0 «“—*"* >+ o+ 010t )
-2 -1 0 1 2
2. ¥ 5. -15
3. % 6. 2.75
4, i 7. - E
3 2

8 to 10: Which letter best locates the given number:

P QR S T
0 1 2 3 4 5 6 1
7 7 7 7 7 7
5 3 2
8. — ‘9— ‘10.—
9 4 3

Example: x+3=1
X=-2

D B TR

11 to 13: Solve each equation and graph the
solution on the number line:

11. 2x-6=0 13. 4-x=3+X
12. x=3x+5

Examples: 1) x>-3 and x <1

The two numbers -3 and 1 split the number line
into three parts: x<-3, -3<x<1, andx > 1.
Check each part to see if both x >-3 and x <1
are true:

X x>-3 | x<1 ‘
part| values ? ? both true?
1 x<-3 no yes no
2 | -3<x<1| yes | yes| yes(solution)
3 x>1 yes | no no

Thus the solutci>on is —3 <x <1 and the line graph is:

-3 -2 —I1 |IO 1
2) x<-3 or x<1 (‘or’means ‘and/or’)

‘ X ‘ x£—3‘ x<1 ‘ at least

part | values ? ? one true?
1 x<-3 | yes | yes | yes (solution)
2 |-3<x<1 no | yes | yes(solution)
3 x>1 no no no

So, x < -3 or -3 < x<1;these cases are both
covered if x < 1. Thus the solution is x < 1 and the
4—0

graph is: < >
-1 0 1 2

21to 23: Solve and graph:
2. x<1 or x>3

22, x=20 and x>2 23. x>1 and x<4

B.  Graphing a Linear Inequality (in one variable)

on the Number Line

Rules for inequalities:

If a>b, then: If a<b, then:
a+tc>b+c a+tc<b+c
a-c>b-c a-c<b-c

ac>bc (ifc>0)
ac <bc (ifc<0)

ac<bc (ifc>0)
ac >hc (ifc<0)

3>E (ifc>0) E<E(ifc>0)
C ¢ cC ¢

a b reco 3.0 itc<o)
C C C C

Example: One variable graph:
Solve and graph on number line: 1-2x < 7
(This is an abbreviation for: {x: 1 -2x < 7})
Subtract 1, get -2X< 6
Divide by -2, X >-3
Graph: e »
-4 -3 2 -1 1 2

14 to 20: Solve and graph on number line:

14, x-3>4 18. 4-2x<6
15. 4x<2 19. 5-x>x-3
16. 2x+1<6 20. x>1+4
17. 3<x-3

C. Graphing a Point in the Coordinate Plan

If two number lines intersect at right angles so that:
1) one is horizontal with positive to the right and
negative to the left,
2) the other is vertical with positive up and
negative down, and
3) the zero points coincide, they they
form a coordinate plane, and
a) the horizontal number line is called the x-axis,
b) the vertical line is the y-axis,
c) the common zero point is the origin,
d) there are four
quadrants, I [
numbered X
as shown: i v

To locate a point on the plane, an ordered pair of
numbers is used, written in the form (x,y). The
x-coordinate is always given first.

24 10 27: ldentify x and y ineach ordered pair:
24. (3,0) ‘25. (-2,5) ‘26. (5,-2) ‘27. 0, 3)

To plot a point, start at the origin and make the two
moves, first in the x-direction (horizontal) and then in
the y-direction (vertical) indicated by the ordered pair.

Example: (-3, 4)
Start at the origin, move
left 3 (since x = -3), LY

then (from there),
up 4 (sincey = 4).

Put a dot there to
indicate the point (-3, 4)
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Practice Problems for Algebra Readiness Questions — Topic 5: Graphing

28. Join the following points
in the given order: (-3, -2).
(1! _4)1 (3! O)v (21 3)! (_1’ 2)1
(3,0), (-3,-2),(-1,2), (1, -4) .

- -

v

29. Two of the lines you draw cross each other.
What are the coordinates of this crossing point?

30. Inwhat quadrant does the point (a, b) lie, if

a>0 and b<0?
. .33
31 to 34: For each given 32l 4.
point, which of it coordinates, * T
31

X ory , islarger?

D. Graphing Linear Equations on the Coordinate plane:
the graph of a linear equation is a line, and one way
to find the line is to join points of the line. Two
points determine a line, but three are often plotted on
a graph to be sure they are collinear (all in a line).

Case I: If the equation looks like x = a , then there is
no restriction ony, so y can be any number. Pick
3 numbers for values of y , and make 3 ordered
pairs so each has x =a. Plot and join.

Example: x =-2
Select three y’s, say -3,0,and 1.

Ordered pairs: (-2, -3), (-2, 0), (-2, 1)

Plot and join: i
Note the slope formula
. -3-0 -3 s
gives ———=— .
—2-(-2) ©

which is not defined: a vertical life has no slope.

Case IlI: If the equation looks like y = mx + b, where
either m or b (or both) can be zero, select any three
numbers for values of x, and find the corresponding y
values. Graph (plot) these ordered pairs and join.

Example: y=-2
Select three x’s, say —-1,0, and 2.

Since y must be -2, the pairs
are (-1,-2), (0,-2), (2,-2).

The slope formula

Nl

“1-0 -1
and the line is horizontal.

Example: y=3x-1

Select3x’s,say 0, 1, 2:

If x=0,y=3-0-1= -1

If x=1,y=3-1-1= 2

If x=2,y=32-1= 5

Ordered pairs: (0, -1), (1, 2), (2,5) 4
o 2-(-) 3

Note the slope is =I=3’

And the line is neither horizontal nor vertical.

35to 41: Graph each line on the number plane and find
its slope (refer to section E below if necessary):

35, y=3X 39. x=-2

36. x-y=3 40. y=-2x
37. x=1-y 41. y=%x+l
38. y=1

E. Slope of a Line Through Two Points

42 to 47: Find the value of each of the following:

3 0-1
42. 2= 45 ——=
6 -1-4
5-2 0
43. = 46. —=
1-(-1) 3
e -2
aq, 280D _ 47, — =
5-10 0

The line joining the points Py(X; , Y1) and P,(Xz , Y2)
Yo —VY1
Xy —Xq

has slope

Example: A(3,-1), B(-2,4)
Slope of AB = 4- () =i=—1
-2-3 -5

48 to 52: Find the slope of the line joining the given
points:

48. (-3,1)and(-1,-4) 51.

49. (0,2)and (-3, -5)

50. (3,-1)and (5,-1) 52.

Answers:
1. D 30. IV
2. E 3. X
3. C 32,y
4, F 3. vy
5. B 34. X
6. G 35. 3 4%
7. B
8. Q 36. 1 :
9. T 3
10. S .
11. 3 &—» 37. -1 1% 1
12. 512 «—+—»
13. 12 «——> 38. 0 #
14, x>7 «—>
15. x<% <&H—> 39. none {
16. X<5/2 <S> ?
17. x>6 «— 0. 2 _\
18. x>-1 ¢—>" N
e
19. Xx<4 —+——> 41, % ;Hlﬁl_
20. x>5 «—F ?
21. x<l1lor x>3 42.  1/2
S 3
0 1 3 43.  3/2
22. x>2 «— 44, 1
23, l<x<4 «F——> 45.  1/5
X 46. O
24. 310 47.  none
25. -2|5 48. -5/2
26. 512 49. 7/3
27. 013 50. O
28. 51. -3/5
52. 3/4
29.  (0,-1)



Practice Problems for Algebra Readiness Questions — Topic 6: Rational Expressions

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Simplifying Fractional Expressions:

C. Eguivalent Fractions

Example:
)27 93 93 3 3
- T - _ T Z_1.2==
4

36 94 94 4
(note that you must be able to find a common

in order to reduce a fraction.)
3a 3a-1 3a 1 1

- el e

12ab 3a-4b 3a 4b  4b  4b
(common factor: 3a)

factor—in this case 9—in both the top and bottom

1to 12: Reduce:

Examples:
1) 3 is the equivalent to how many eighths?

4
3 2 3_,3_23_ 23 6
4 8 4 4 2 4 2.4 8
2y 8 _7 6 _b 6 _6b
5a 5ab 5a b 5a 5ab
3) x+2_ 7
x+1  4(x+1)
3x+2_i 3Xx+2 12x+8
X+1 4 x+1 4x+4
4) x-1 ?

x+1:(x+1)(x—2)
x—1_(x—2)(x—1)_ x2 —3x +2

x+1 (x—2)(x+1)_ (x—2)(x+1)

1 13 L Satb_
L 5 " Ba+cC
2. 26 g x—4 _
65 C4-x
65
3 346 o 2x+4fx=5)_
3+9 (x—5)(x —4)
4. 29 10, X2 9% _
15by . _9
2
5. 1%a° 81
95a 6lx2 _1
6. X7y _ 12, 24 -x-1_
" x? —2x+1
Example; 3. ¥ 10x _3-10-x-y

13 to 14: Simplify:

B. Evaluation of Fractions

Example: If a=-1 andb =2, find the
value of

2
Substitute: 20)-1 3

15 to 22: Find the value, given a=-1,b =2,
c=0,x=-3,y=1,2z2=2:

15. %= 18. a—Tyz 21. _b_
Z
16. X _ 19, 4x-5y _ 22. C_
a 3y —2X z
17. X _ 20. P _
3 C

How to get the lowest common denominator (LCD)
by finding the least common multiple (LCM) of all
denominators.

Examples:
1) 2 and 2 First find the LCM of 6 and 15:
6 15
6=2-3 15=3.5
LCM =2.3.5-30, 50 >=2 and o =28
6 30 15 30
3 1
2) —and — :
4 6a
4=2.2 6a=2-3-a
LCM =2-2-3-a =124, so
3_9%a 1_2
4 122’ 6a 12a
3 -1
3) and
X+ 2 X—2
LCM = (x +2)(x - 2), so
3 3-(x-2) -1 -1-(x+2)
= , and =
X+ 2 (x+2)(x—2) X=2 (x+2)(x—2)

23 to 27: Complete:

4 2 30 - 15a ?
23 Z_ L 26. -

9 72 15-15b (1+b)(1-b)
24, X_ 7 7. X76_ 7

7 Ty 6-x —2
o5 X+3 ?

x+2_(x—1)(x+2)

28 to 33: Find equivalent fractions with the lowest
common denominator:

2 2 3 4
28. —and — 31. and
3 9 X -2 2-X
3 —4 _
29. —and 5 32, and —>
X X—-3 X+3
X -4 1 X
2 and — and
30. 3 1 33. N <11
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Practice Problems for Algebra Readiness Questions — Topic 6: Rational Expressions
D. Adding and Subtracting Fractions:

If denominators are the same, combine the

numerators:

Example:

3X X _3x-y _2x

y 'y

y y

34 to 38: Find the sum or difference as indicated

(reduce if possible):

4 2
7_1’_7—

77
3 X

x—3_x—3=
b-a a-b_

bra b+a

34.

35.

36.

37.

38.

X+2 3y2

x2 +2x xy2
3a 2 a

b b b

If denominators are different, find equivalent
fractions with common denominators, then proceed
as before (combine numerators):

Examples:
) & 3_2a a_2a-a_a
2 4 4 4 4 4
2 3 . 1 _ 3(x +2) .\ (x-1)
x-1 x+2 (x-1)x+2) (x-1)x+2)
_3X+6+x-1  4x+5

C (x-1)(x+2) (x-1)(x+2)

39 to 51: Find the sum or difference

42.
43.
44,

45.

11
— 4 —=
a b

1
46, a——=
a
PR S
" ox-1 1-Xx
3Xx-2 2
48. X—2 X+2
49. 2x—1_2x—1:
X+1 x-2
X 4
S0. X=2 x2_ox
51, - =
T x=2 x%2_4

F.  Dividing Fractions: A nice way to do this is to

make a compound fraction and then multiply
the top and bottom (of the big fraction) by the

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

Examples:
y 3.2.6_3
4 5 20 10

2) 3(x+1) x*-4 3(x+1)fx+2)x-2) 3x+6

X-2 x?-1

T (x—2)x+1)(x-1) x-1

52 to 59: Multiply, reduce if possibl

52. 23_
3’8
ac_

8. 4
2 ab_
32

55. |5 =

e

3(x +4)

e (2]
- e 2] -

5y3

58. 5y

X+3

59. T3

x2 —16 -

X2

2x+6=

LCD of both:
Examples: 4
2 Sipd
1) i;izgz b =ﬂ
b d c ¢ . b
d d
7 7. 42 42
2) - 6 _ Y
2.1 (2 1) 483 1
3 2 (3 2
5x 5x
5 o oy Y s s
3) Do Y X >
2y 2x  2x-2y  Axy 4y
60 to 71: Simplify:
60. 3/2: 64, 3.0 _ 68. 2 _
4/ 3 a 3 3/4
61. 113-3_ |65 28-b_ 69. 2/3 _
8 4 1/2 4
62. Jio- 66, 24 _ 70. &/b _
4 3/a-2 c
X+7/Ix2 -9 a
63. 2.3_ 67. L): 71, — =
b Y(x-3) b/c
Answers:
ac
1. 27. 2 53. Bq
6 2
2. 2/5 28. 75,9 54, 5
3 5x 9
3. 3 29. 5 X 55. 44
2ax X(X +1) -12 25
4 5y 30. 3x+1) ' 3(x+1) 56. 74
3 —4 g8a®
5. al5 3. <25, 3 s
5 2X -y 30 —4(x+3) -5(x-23)
y T (x+3)(x-3) ' (x+3)(x-3) )
5a + b X+1 32 T 2o 3y
I Sare By + xx+n | 853
8. -1 34. 6/7 59. x/6
9. 2x*9 35. -1 60. 9/8
2b - 2a
10. X 36. 61.91/6
11, Ax=D 37. —2Ix 62. 3/8
3(x +1)
2x + 1 2a + 2 a
12. ~_1 38. b 63. 3p
2 S 9
13. x 39. o 64. —
14, x22 g0, 22X 65. 4a-2b
4x —10 a2 _1a
15. 3 41— 66. 3>,
16. 3 42. 12/5 67. 2%
17. -1 43. a—2b 68. 8/3
b
18. -1 44. ab - ¢ 69. 1/6
b a
19. —17/9 45, _a+b 70. The
ab
20. none 46, a? -1 71. ag
21, -1 47. 08
22. 0 48, 2+ 2x
X -4
- 3(2x - 1)
23. 32 49.—(X e
24. 3xy 50, 22—
2
25. x*+2x=3 | Bl X—5H—%
26. 2+2b-a—-ab |52. Y




Practice Problems for Algebra Readiness Questions — Topic 7: Exponents and square roots

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Positive Integer Exponents

a® means use ‘a’ asa factor ‘b’
times. (b is the exponent or
power of a .)

Examples:

1) 2°means 2-2-2-2-2,
and has a value of 32.

2) c-cc=¢

1to 14: Find the value.

1
2
3
4. (-4y =
5
6

©
VR

[
N |-
~—
()

Il

10. 2% =
11. (-2)° =
’ 2
(2 -
3
13. (-1.1)° =
14. 3%.2% =
Example: Simplify:

a-a-a-a-a= a

15 to 18: Simplify:

15. 32.x%4 =

16. 2% b-b-b=
17. (=) (-X)(~x) =
18. (-y)' =

19 to 28: Find x:

19. 23.24 =X

3

20. 2—=2X
24

21. 3‘4=—X
,» 3

22. 5—=5X
52

23. (2%'=2"

24, 8=2%

o5 ad.a=a¥
10

26. b—=bx
b5
1 x

27. E:Z“—C
3y-2

28. & _ X
a2y—3

29 to 41: Find the value:

29. 7x®= |30. 3*=
31, 2824 -
32. 0° = 33. 5% =
34. (-3P-3F=
35, Xc+3_xc—3:
36, Xc+3:
Xc—3
37, 27 _
6x 4
38. (@) ° =
39. (x? =
40. (3x%)?% =
41. (-2xy?)?® =

B. Integer Exponents

C. Scientific Notation

Examples:
1) 32800 =3.2800 x 10* if

the zeros in the ten’s and one’s
places are significant. If the
one’s zero is not, write

3.280 x 10%, if neither is
significant: 3.28 x 10*

2) 0.004031=4.031x 1073
3) 2x10% = 200
4) 9.9x10™" = 0.99

Note that scientific form always
looks like a x 10" where
1<a<10 ,and n isan integer
power of 10.

42 to 45: Write in scientific
notation:

42. 93,000,000 =

43. 0.000042 =
44. 507 =
45. 32 =

46 to 48: Write in standard
notation:

46. 1.4030x 10% =
47. -9.11x1072 =
48. 4 x 10° =

To compute with numbers written
in scientific form, separate the
parts, compute, then recombine.

Examples:
1) (3.14 x 10°(2) =
(3.14)(2) x 10° = 6.28 x 10°

2) 428 x 106
2.14 x 102
428 106

X —— = 2.00 x 108
214 = 102

-3
3) 201 x 10 _

8.04 x 10-6

0.250x103 =250 x 102

49 to 56: Write answer in scientific
notation:

49. 10% x 1072 =

10—40
50. 010"
1.86 x 10*
L 1 T
3 x10
-5
5. 3.6 x 10 -
1.8 x 10~
-8
53, 1.8 x10 ~ _
3.6 x 107°

54, (4 x 107%)? =
55. (25 x 10%)7*'=

[-2.92 x 10%)4.1 x 107)

56. 3
-8.2 x 10"
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Practice Problems for Algebra Readiness Questions — Topic 7: Exponents and square roots

D. Simplification of Square Roots

Jab=+a-/b ifaandb

are both non-negative
(a>0 and b>0).

Examples:
1) V32=416-42=42

2) J75=43-425
=35 =5/3

3) If x>0 , Vx® =x3
If x<0 ,\/x6=‘x3‘

Note: +/a=b means (by

definition) that
1) b*=a, and
2) b>0

57 to 69: Simplify (assume all
square roots are real numbers):

57. +/8l=
58. —+/81=
50. 249 =
60. 9=
61. /40 =
62. 312 =
63. 52 =
64. %:
65. 09 =
66. VXx° =
67. Vax® =

68. a2 =
69. /a3 =

F. Multiplying Square Roots

Va b =+/ab

if a>0and b>0.

Examples:
1) J6-v24 =624
=144 =12
2) 246 =412
=4-\3=243
3) (6v2)3v2)=15V4
=15.2=30

74 t0 79: Simplify:

74. J3.4J3=

75. 3.4 =

76. (243)3v2)=

7. (Jof =

78 (V5) -

79. (V3] =

80 to 81: Find the value of x:
80. V4-49=1x

81. 37246 =3Vx

87 to 94: Simplify:

E. Adding and Subtracting
Square Roots

Examples:
1) V5+25=35

2) V32 -2 =4J2 -2 =32

70 to 73: Simplify:

70. 5++5=
71 23442775 =
72. 3W2++2=
73. 53-43=

G. Dividing Square Roots

ﬁf%\/% ,

ifa>0 andb>0.

Example:
EXample 2

Jea N2 _
\ET\/?—\@—

=£ (orE\/E)
8 8

82 to 86: Simplify:

82. \3++4 = /%
85. V36+4=
83. ﬁz
V25 -8
I 86. E:
84. W:

If a fraction has a square root on the
bottom, it is sometimes desirable to
find an equivalent fraction with no
root on the bottom. This is called
rationalizing the denominator.

87 J 91 L
V18 3 _

88. 1 — = 92. =
) V3

89. ﬂz 93. %:

3

9. 5= |92 +%

Answers:

1 8 61. 2410

2.9

3. -16 62. 63

4. 16

5 0 63. 2V13

6. 1

7. 16/81 64. 3/4

8. 0.008 65. 0.3

9 94

10. 1024 66. x>x

11. -512 3

12. 64/9 67. 2|x

13. -1.331

14. 72 68. |a|

15. ox* 69. ava

16. 16b°

17. -16x° 70. 245

18. y*

19. 7 71. 0

20. -1 72. 42

21. 4

22. 0 73. 43

23. 12

24. 3 74. 3

25. 4

26. 5 75. 243

27. 4

28 y+1 76. 6V6

29. 7

30. 1/81 77. 9

31. 128 78. 5

32. 0 79. 9

33. 1 80. 36

34. 54 8l. 10

35. x°°

36. x° 82. ﬁ

37. x/32 2

3. a~ o 83. 3/5

39. x° 84. 712

40. 9 85. 312

41, -8x%° 86. -2

42. 9.3x10’ 87. 32

43. 42x107 88. 2

44, 5.07

45. -3.2x10 89. 2/9

46. 1403.0 V6

47. -0.0911 9. —

48. 0.000004

49. 1x10%® 91. ﬁ

50. 1x 107 5

51. 6.2x10* 92./3

52. 2.0x 10°

53. 50x107* 93. E

54. 1.6x107° b

55. 4.0x 107

56. 1.46 x 10" 94. ﬂ

57. 9 2

58. -9

59. 6

60. 12



Practice Problems for Algebra Readiness Questions — Topic 8: Geometric Measurement

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Intersecting lines and Parallels:
If two lines intersect as shown,
, adjacent angles add to 180°.
ad—, For example, a +d = 180°.
d Non-adjacent angles are
equal: For example,a=c.

If two lines, a and b , are parallel
and are cut by a third line ¢ ,
forming angles w, x,
y, z as shown, then ¢

X=zZ,W=2,
w+y=180°
soz=y=180°.

Example: Parallelogram has sides

4 and 6 , and 5 is the L
576

length of the altitude
perpendicular to the
side 4. 4
P=2a+2b=2°6+2+4

= 12+8 =20 units
A =bh=4+5=20sq. units

Example: If a=3xand a/b /c
¢ =X, find the measure

of c. b=c,s0,b=x

a+b=180° so3x+x=180,
giving 4x = 180, or x =45.

Thus ¢ =x =45°.

In a triangle with side lengths a, b,
¢ and h is the altitude to side b,

1 to 4: Givenx =127°.

Find the measures of Aw
the other angles:
Lt |3z ‘S.Fmdx
2.y 4. w
2x

raarbre o 7N
1 bh
A= -bh=— b
2 2
Example:
P=a+b+c 6 8
—6+8+10 A4.8
= 24 units 10
A =1 Dbh="(10)(4.8)
= 24 sq units

B. Formulas for perimeter P
and area A of triangles,
squares, rectangles, and

parallelograms

Rectangle, base b, altitude (height) h:
P=2b+2: b
A =bh u|

b
If a wire is bent in a shape, the
perimeter is the length of the
wire, and the area is the number
of square units enclosed by the
wire.

Example:
Rectangle with b =7 and h = 8:

P=2b+2h=2°7+2°8
=14+16 = 30 units
A =bh=7°8 =56 sq. units

A square is a rectangle with all sides
equal, so the formulas are the same
(and simpler if the side length is a):
P=4s a
A=¢ Ia1

Example: Square with side 11 cm
hasP=4s=4 11=44cm
A=s"=117=121 cm’® (sq. cm)

A parallelogram with base b and
height h has A =bh

If the other side length Lh ;a
is a ,thenP=2a+2b b

6to 13: Find P and A for each of
the following figures:

6.  Rectangle with sides 5 and 10.
7. Rectangle, sides 1.5 and 4.

8.  Square with side 3 mi.

9. Square, side 2 yd.

10. Parallelograrﬁ with sides 36

and 24, and height 10 (on
side 36).

11. Parallelogram, all sides 12,
altitude 6.

12.  Triangle with sides 5, 12, 13,
13 5 and 5 is the height
on side 12.
13.  The triangle shown: Si 3

4

14 to 16: Find C and A for each circle:
14. r= 5 units 15. r=10 feet

16. d=4km

C.  Formulas for Circle Area A
and Circumference C

A circle with radius r (and diameter

d = 2r) has distance around
(circumference)
C=nd or C=2mur

(If a piece of wire is bent into a
circular shape, the circumference is
the length of wire.)

Examples:
1) A circle with radius r = 70 has

d = 2r = 140 and exact
circumference C = 2nr = 2e w70
= 1407 units

2) Ifmis approximatg:zd by .
C = 140m = 140(— ) = 440 units
approximately.

3) If & is approximated by 3.1, the
approximate C = 140(3.1) =

22

D. Formulas for Volume V

A rectangular solid (box)

with length 1, width w, h
and height h, has W
volume V= Iwh. I

Example: A box with dimensions
3, 7 and 11 has what volume?
V= lwh=237¢ 11 =231 cu. units

A cube is a box with all
edges equal. If the edge
is e ,the volume V=¢’. e

Example: A cube has edge 4 cm.
V=e'=4"=64cm’ (cu.cm)

A (right circular) cylinder r

with radius r and altitude h
h has V= nr’h.

Example: A cylinder has r =10 and
h =14 . The exact volume is
V=nrh=n*10"«14

= 14007 cu. units

Ifis approxgnated by,

V =1400° o= 4400 cu. units

If « is approximated by 3.14,

V =1400(3.14) = 4396 cu. units

A sphere (ball) with
radius r has volume

szﬂr3
3

Example: The exact volume 0f4a
sphere with radius 6 in. is V =—7r’

4 ; 4 3,
=—ene6’ = —m(216) =2887 in
3 3

17 to 24: Find the exact volume of each of
the following solids:

17. Box, 6 by 8 by 9.

18, Box, 1% by > by2§
19.  Cube with edge 10.

20.  Cube, edge 0.5

21.  Cylinder with r=5,h=10.
22.  Cylinder, r={3, h=2.
23.  Sphere with radius r=2.

3
24.  Sphere with radius r= 7

E.  Sum of the Interior Angles of a
Triangle: the three angles of
any triangle add to 180°.

434 units

. . 2
The area of a circle is A = 7r”.

Example: If r=28, then A = nr’

= 8% = 641 sa. units

Example: Find the measures of
angles C and A :
ZC (angle C) is marked to
show its measure is 90°.
ZB + ZC =36 +90=126, so
/A =180 —126 = 54°.
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Practice Problems for Algebra Readiness Questions — Topic 8: Geometric Measurement

25 to 29: Given two angles of a

triangle, find the measure of
the third angle:

25. 30°%60°

G. Similar triangles: If two angles

of one triangle are equal to
two angles of another triangle,
then the triangles are similar.

26. 115° 36° 28. 82° 82°
27. 90° 17° 29. 68° 44°
F. Isosceles Triangles

An isosceles triangle is defined to
have at least two sides with equal
measure. The equal sides may be

marked:
12
7
C 12

30 to 35: Is the triangle isosceles?

30. Sides3.4.5 33, <<

31. Sides 7,4,7  34. ﬁ
32. Sides8,8,8 35 | >

The angles which are opposite the
equal sides also have equal measures
(and all three angles add to 180°).

or the measures
may be given:

Example: Find the C 7 B
measure of ZA and

/C, given /B = 65° 7

/A+ /B + 2C= 180, and A
/A= /B =65,s0.2C =50°

36. Find measure of A
/A and /B, &Sc
if «C =30° B

37. Find measure of B

/Band ~C, 6 6
If zZA=30°. A C

38. Find measure of ZA. SAS
A 8 B

39. Ifthe angles of a triangle are
30°, 60°, and 90°, can it be
isosceles?

40. If two angles of a triangle are
45° and 60°, can it be
isosceles?

If a triangle has equal angles, the
sides opposite these angles also
have equal measures.

Example: AABC and AFED
are similar: 3|C 53
The pairs of %6 36
correspond- A B F E
ing sides are AB and FE,
BC and BD, and AC and FD .

D

43. Name two similar D
triangles and list E
the pairs of corres-
ponding sides. A C

If two triangles are similar, any two
corresponding sides have the same
ratio (fraction value):

Example: The
. a
ratio ato X, or —,

. X
is the same as °
c b
and —. Y Thus, 3:—,
z X y
a ¢ b_¢
X ,.and . Each of these

equatlons is called a proportlon

Example: A right triangle has
hypotenuse 5 and one leg 3.
Find the other leg.

Since leg® + leg” = hypotenuse?,
3P+x =5
9 +x°=25
xX’=25-9=16

x2=\/g =4

51 to 54: Each line of the chart lists
two sides of a right triangle. Find the
length of the third side:

leg | leg | hyp
51. 15 |17
52. 8 10
53. 5 12
5442 |43

55 to 56: Find x.
55 X 56.
AR
12 15
X
If the sum of the squares of two sides
of a triangle is the same as the square

of the third side, the triangle is a right
triangle.

44 to 45: Write proportions for the
two similar triangles:

10 b
44, 45. ‘
5 9 a ¢
Aﬂ A.
4 8 f e

Example: Find X .
Write and 4 5 X

solve a 2
. 3
proportion:
1
Z:§,502x= 15, x=7~—
5 X 2

Example: Is a triangle with sides
20, 29, 21 a right triangle?
20+ 212 =297
so it is a right triangle.

57 to 59: Is a triangle right, if it has
sides:

Example: Findthe A B
measures of /B, AB 70°
and AC, given this 16
figure, and ZC= 40", C

/B =70° (because all angles

add to 180°). Since ZA=4B
AC = AB =16. AB can be found
with trig---later.

46 t0 49: Find x . P
M 48.@4
3 7 10
49. [\&
20
50. Find x andy/{\\

47. x 3
3 4

41. Can a triangle be isosceles and
have a 90° angle?

42. GivenZD= /E=68° D

and DF = 6. Find I>F

the measure of ZF
and length of FE: E

H. Pythagorean theorem

In any triangle with a 90° ¢ b
(right) angle, the sum of
the squares of the legs a
equals the square of the hypotenuse.
(The legs are the two shorter sides;
the hypotenuse is the longest side.)
If the legs have lengths a and b ,
and the hypotenuse length is C ,
then a’+b*=c? (In words, ‘Ina
right triangle, leg squared plus leg
squared equals hypotenuse
squared.”)

57. 17,8 15 59. 60,61, 11
58. 4,5,6
Answers
1. 127° 33. yes
2. 53° 34. yes
3. 53° 35. can’ttell
4. 127 36. 75°each
5. 36° 37. 120° 30°
P A 38. 60°
6. 30un. | 50un® 39. no
7. 11 un. 6 un’ 40. no
8. 12mi | 9mi’ 41. yes:
9. 3yd, | 9/16 yd? 42. 44° .6
10. 120 u. | 360 un? 43. AABE, AACD
11. 48 un. | 72 un? AB, AC
12. 30un. | 30 un’ AE, AD
13. 12un. | 6un? BE, CD
C A 2 3 5 4
14. 10mun.| 25mtun 4, —=—=—
15. 20mft. | 100m f 3 512
16. 4nkm | 4nkm? 45, 4.3 _
c a+b f+e
17. 432 46. 14/5
18. 10/3 47. 9/4
19. 1000 48. 14/5
20. 0.125 49. 45/2
21. 250n 50. 40/7,16/3
22. 6m 51. 8
23. 32n/3 52. 6
24. 91/16 53. 13
25. 90°
26. 29° 54.\s
27. 73°
28. 16° 55. 9
29. 68°
30. no 56.\/;
31. yes
32. yes 57. yes
58. no

59. yes




Practice Problems for Algebra Readiness Questions — Topic 9: Word Problems

Directions: Study the examples, work the problems, then check your answers on the back of this sheet. If you don’t get the answer
given, check your work and look for mistakes. If you have trouble, ask a math teacher or someone else who understands this topic.

A. Arithmetic, percent, and average:

1. What is the number, which when multiplied by
32, gives 32 * 467

2. If you square a certain number, you get 9°.
What is the number?

What is the power of 36 that gives 3627
Find 3% of 36.

55 is what percent of 88?

What percent of 55 is 88?

45 is 80% of what number?

What is 8.3% of $7000?

N o Ok~ w

9. If you get 36 on a 40-question test, what
percent is this?

10. The 3200 people who vote in an election are
40% of the people registered to vote. How
many are registered?

11 to 13: Your wage is increased by 20%, then the
new amount is cut by 20% (of the new amount).

11. Will this result in a wage which is higher than,
lower than, or the same as the original wage?

12.  What percent of the original wage is this final
wage?

13. If the above steps were reversed (20% cut
followed by 20% increase), the final wage
would be what percent of the original wage?

14 to 16: If A isincreased by 25% , itequals B .

14. Which is larger, B or the original A ?
15. B is what percent of A?
16. A is what percent of B?

17. What is the average of 87, 36, 48, 59, and 95?

18. If two test scores are 85 and 60, what
minimum score on the next test would be
needed for an overall average of 80?

19. The average height of 49 people is 68 inches.
What is the new average height if a 78-inch
person joins the group?

23. If the set is on for six hours every day of a
30-day month, how many kwh are used for
the month?

24. If the electric company charges 8¢ per kwh,
what amount of the month’s bill is for
TV power?

2510 33: A plane has a certain speed in still air,
where it goes 1350 miles in three hours.

25. What is its (still air) speed?

26. How far does the plane go in 5 hours?

27. How far does it go in x hours?

28. How long does it take to fly 2000 miles?

29. How long does it take to fly y miles?

30. If the plane flies against a 50 mph headwind,
what is its ground speed?

31. If the plane flies against a headwind of
z mph, what is its ground speed?

32. Ifit has fuel for 7.5 hours of flying time, how
far can it go against the headwind of 50 mph.

33. If the plane has fuel for t hours of flying
time, how far can it go against the headwind
of z mph?

C Ratig and proportion:

B. Algebraic Substitution and Evaluation

20 to 24: A certain TV uses 75 watts of power, and
operates on 120 volts.

20. Find how many amps of current it uses, from
the relationship: volts times amps equals
waltts.

21. 1000 watts = 1 kilowatt (kw) . How many
kilowatts does the TV use?

22. Kw times hours = kilowatt-hours (kwh). If the
TV is on for six hours a day, how many kwh
of electricity are used?

34t035: x isto y as3istob.

34. Find y when x is7.
35. Find x when y is7.

36 to 37: s isproportionalto P, and P = 56
when s = 14,

36. Find s whenP =144.
37. Find P whens=144.

38t039: Given 3x =4y .

38. Write the ratio x:y as the ratio of two integers.

39. Ifx=3,findy.

40t041: x and y are numbers, and two x’s
equal three y’s.

40. Which of x or y is the larger?
41. What is the ratio of x to y?

42 to 44: Half of x is the same as one-third of y.
42. Which of x and y must be larger?

43. Write the ratio x:y as the ratio of two integers.
44. How many x’s equal 30 y’s?

D. Problems Leading to One Linear Equation

45. 36 is three-fourths of what number?
46. What number is % of 36?
47. What fraction of 36 is 15?
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Practice Problems for Algebra Readiness Questions — Topic 9: Word Problems

48.

49.

50.

51.

52.

2/3 of 1/6 of 3/4 of a number is 12. What is
the number?

Half the square of a number is 18. What is
the number?

81 is the square of twice what number?

Given a positive number x . Two times a
positive number y is at least four times x .
How small can y be?

Twice the square root of half of a number is
2X. What is the number?

53 to 55: A gathering has twice as many women as

men. W is the number of womenand M is
the number of men.

65. In order to construct a square with an area
which is 100 times the area of a given
square, how long a side should be use?

66 to 67: The length of a rectangle is increased by
25% and its width is decreased by 40%.

66. Its new area is what percent of its old area?

67. By what percent has the old area increased
or decreased?

68. The length of a rectangle is twice the width.
If both dimensions are increased by 2 cm,
the resulting rectangle has 84 cm? more
area. What was the original width?

69. After a rectangular piece of knitted fabric
shrinks in length one cm and stretches in
width 2 cm, it is a square. If the original
area was 40 cm?, what is the square area?

70. This square is cut into two smaller a b

squares and two non-square !
rectangles as shown. Before L |a
being cut, the large square had | ------
area (a + b)>. The two smaller L b

squares have areas a® and b Find the total
area of the two non-square rectangles. Show
that the areas of the 4 parts add up to the
area of the original square.

53. Which Iscorrect: 2M =W or M =2W?

54. If there are 12 women, how many men are

there?

55. If the total number of men and women present
is 54, how many of each are there?

56. $12,000 is divided into equal shares. Babs gets
four shares, Bill gets three shares, and Ben
gets the one remaining share. What is the
value of one share?

E. Problems Leading to Two Linear Equations

57. Two science fiction coins have values x and
y . Three x’s and five y’s have a value of
75¢, and one x and two y’s have a value
of 27¢. What is the value of each?

58. Inmixing xgm of 3% and y gm of 8%
solutions to get 10 gm of 5% solution,
these equations are used:
0.03x + 0.08y = 0.05(10), and x +y =10 .
How many gm of 3% solution are needed?

F.  Geometry

59. Point X is on each of two given intersecting
lines. How many such points X are there?

60. On the number line, points P and Q are two
units apart. Q has coordinate x . What
are the possible coordinates of P?

61 to 62: 61. If the length of chord AB is

i
A 62.

X and the length of CB is
16, what is AC?

If AC=yand CB =z, how
long is AB (in terms of y
and z)?

63 to 64: The base of a rectangle is three times

63
64.

the height.

Find the height if the base is 20.
Find the perimeter and area.

Answers:

1. 46 39. 9/4

2. 9 40. X

3. 2 41, 32

4. 1.08 42. 'y

5 62.5% 43.  2:3

6. 160% 44, 45

7. 56.25 45, 48

8. $561 46. 27

9. 90% 47. 5/12
10. 8000 48. 144
11.  lower 49. 6
12.  96% 50. 9/2
13.  same (96%) 51. 2x
14. B 52. 2%°
15.  125% 53. 2M =W
16. 80% 54. 6
17. 65 55. 18 men
18. 95 36 women
19. 68.2 56. $1500
20.  0.625 amps 57. x: 15¢
21.  0.075 kw y: 6¢
22.  0.45 kwh 58. 6gm
23. 13.5kwh 59. 1
24. $1.08 60. Xx-2,x+2
25. 450 mph 61. x-16
26. 2250 miles 62. y+z
27.  450x miles 63. 20/3
28.  40/9 hr. 64. P=160/3
29.  y/450 hr. A =400/3
30. 400 mph 65. 10 times the
31. 450-2zmph original size
32. 3000 mi. 66. 75%
33. (450 -2)t mi. 67. 25% decrease
34. 35/3 68. 40/3
35. 21/5 69. 49
36. 36 70. 2ab
37. 576 a’ + 2ab + b’
38. 43 = (a+bh)?





