Math Builder for Standardized Tests

ARITHMETIC REVIEW

1. Integers and Real Numbers

Most of the numbers used in algebra belong to a set called the real num-
bers orxeals. This set can be represented graphically by the real number line.

Given the number line below, we arbitrarily fix a point and label it with the
number 0. In a similar manner, we can label any point on the line with one of the
real numbers, depending on its position relative to 0. Numbers to the right of zero
are positive, while those to the left are negative. Value increases from left to
right, so that if a is to the right of b, it is said to be greater than b.
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. If we now divide the number line into equal segments, we can label the
points on this line with real numbers. For example, the point 2 lengths to the left
of zgro is — 2, while the point 3 lengths to the right of zero is + 3 (the + sign is

usually assumed, so + 3 is written snmply as 3). The number hne now looks like
this:
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These boundary points represent the subset of the reals known as the mtegers.
The set of integers is made up of both the positive and negative whole numbers:
{---—4,-3,-2,-1,0,1,2,3, 4, ...}. Some subsets of integers are:

Natural Numbers or Positive Numbers —the set of integers starting with
1 and increasing: X' = {4, 2, 3, 4, ...}. :

Whole Numbers—the set of integers starting with 0 and increasing;:
=0 19 3, 1

Negative Numbers—the set of integers starting with — 1 and decreasing:
z2={-1,-2,-3...}.

Prime Numbers —the set of positive integers greater than 1 that are divis-
ible only by 1 and themselves: {2, 3, 5,7, 11, ...}.

t

Even Integers—the set of integers divisible by 2: {..., —4,-2,0, 2, 4, 6,
K :

Odd Integers— the set of integers not divisible by 2: { ..., -3,-1, 1,3, 5,
7t
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Arithmetic Review

PROBLEM

Classify each of the following numbers into a? many different sets as

possible. Example real integer .. :

(y g @ 9 3 6 ol T
@) Y= 2:Oh o115 € (O)F [1:5 0
SOLUTION

(1)  Zero isa real number and an integer.

(2) 9 isareal, natural number, and an integer.
(3) +/6is areal number.

(4) 1/, is a real number.

(5) 23 is a real number.

G) ~15is aydf number.

_ABSOLUTE VALUE

The abso!t{te value of a number is represented by two vcrtlcal lines around

the number, and is equal to the given number, regardless of s:gn 5

The absolute value of a real numberA is defined as follows

EXAMPLE

5]=5,-8]|=-(-8)=8.
Absolute values follow the given rules: -
(A) |-Al=|A]
" (B) | A|=0, equality holding only if A = 0
\/ ) [A]-[4 5
e T
(D) dAB|=|A|x]|B]
(B) [AP=4?

Absolute value can also be expressed on the real number line as the distance
of the point represented by the real number from the point’labeled 0.
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3 unit lengths
B o s S St e A A ST N :
—d Ao e 0 1 20 4 5 C
e ; o
So |- 3| = 3 because — 3 is 3 units to the left of 0. =
" PROBLEM
Classify each of the following statements as true or false. If it is false,
explain why. ‘ :
() l-130fs g @2y o s
@ [4=12|=14)-112] ~© | 12]215]s
“3) |4-9|=9-4 '
B SOLUTION
il (1) True
h (2) False4-12|=|4|-|12]
}- |-8|=4-12 "
E* 8»=-8
F, In general, [a + b|=|a|+|b}
i :
i 3) True
% (4) True :
5 (5) True i * ‘
i - '
; PROBLEM ;
i ;
Calculate the value of each of the following expressions:
M ll2=5|+6=14]| &
e e :
@ |-s|a)+ 22
SOLUTION S
Before solving this problem, one must remember the order of operations:
parenthesis, multiplication and division, addition and subtraction.
(1 ||—3|+6-—14|:|3+6—14‘|:|9~14|=|—5|_=5

(2) (x4)+12,=20+3=23
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PROBLEM

: Find the absolute value for each of the following:
(1) zero L Bsuls Toimiced
- 2) 4 ? 4 a wlijlére_auisareal number - N
3 SOLUTION
@ loj=0 - s :
& @ l4]=4
by @) |-z|=n , i

A)

Bj.

C)

D)

(4) fora>0|a|=a
fora=0]a|=0

fora<0|a|=—a ?
aifa>0
iellal= 1 Dita=0
—aifa<0 i

‘POSITIVE AND NEGATIVE NUMBERS.?;

-

»
To add two numbers with like signs, add thelr absolute values and write
the sum with the commen sign. So,

6+2=8,(—6)+(—2)=—8

To add two numbers with uhlike signs, find the difference between their

absolute values, and write the rcsult with the sign of the number with the
greater absolute value. So,

H+6=2,15+(-19)=—4 &

To subtract a number b from another number a, change the sign of b
and add to a. Examples:

- 10-(3)=10+(-3)="7 , 1)
2—(-6)=2+6=8 )
GA=C2)=-5-(t2=-35 ' ()

To multiply (or divide) two numbers having like signs, multiply (or di-
vide) their absolute values and write the result with a positive sign. Ex-
amples:

) (3) =13 )
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-6/-3=2 ' 2

E) To muitiply (or divide) two numbers having unlike signs, multiply (or
divide) their absolute values and write the result with a negative sign.

:* Examples: s )
| 3
: C2@®=-16 ' e
'9/-3=-3 ' ' it 3 _ ©)
According to the law of signs for real numbers, the square of a positive or
negative number is always positive. This means that it is impossible to take
1 the square root of a negative number in the real number system.
i i
: Drill 1: Integers and Real Numbers z
Addition
1. Simplify 4 (= 7) + 2.+ (= 5).
| @ -6 (B -4 L& 0 @) 6 E) 18
| e 2RI
1 2. Simplify 144 + (- 317)#)2]3. ‘ »
(A) -357 (B)) -40 @ 40 (D) 357 (E) 674
3 L - tag L Simplify |4 s 8)a e 20
@A) -2 B) 5l @) 1 @) 3 . B 9
ish , 4. What integer makes the equation — 13 + 12+ 7 + ? = 10 a true statement?
El! ; 2 2%
i A) -22 (B -10 (E)/ 4 (D) 6 (E) 10
| Ao g -
S.  Simplify 4 + 17 + (- 29) + 13 + (- 22) + (- 3).
i
;' (A) =dh (B =20 qE). 23 (D) 34 (B) 78
i“, : Subtraction
' i]:l! 6.  Simplify 319 428. :
L :
; G T By 10y 799 (D) 109 (BE) 747
o 7. Simplify 91,203 — 37,904 + 1,073.
1;{ ({\) 34,372 (B) 64,701 - (C) 128,034 (D)~129.10¢ (B) 130:180
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Arithmetic Review

Simplify 143 —621—1-17 -3 1.
—39 Bl=18 E M6y o Y (E) 39

Simplify — (-4 - 7) + (- 2).
=22 (B) -13 < =9 D)y 7 ot E). 9

In Great Smoky Mountains National Park, Mt. LeConte rises from 1,292
feet above sea level to 6 593 feet above sea level. How tall is Mt. LeConte‘? =

(A) 40091t (B 5301ft (C) 5,699 ft (D) 6,464 ft (ﬁ) 7,885 ft
Multiplication o : e

11.  Simplify -3 (- 18) (- 1). _

(A) -108 By -54  (C) -48 (D) 48 (B) 54
12, Simplify |- 421% 171, _

@) —204 | B) =49 (© -35 (D). 24 . (B 294
13. Simplify-6*5(-10)(-4)0 *2. .

(A) -2400 (B) -240 ° (C) O (D) 280 (B) 2,700
14.  Simplify —1-6* 8.

R edE (B AP eaEh (D) 42 (E) 48

15. A city in Georgia had a record low temperature of —3°F one winter. During
the same year, a city in Michigan experienced a record low that was nine

times the record low set in Georgia. What was the record low in Michigan
that year?

(A) -31°F (B) —21°F (C) -21°F (D) —12°F (B) —6°F
Division {

16. Simplify — 24 + 8. s

C(AY =4 B). 3 €) -2 ). 3 (BE) 4
17. Simplify (— 180) + (- 12).

(A) =30 L) =15 AC) 1S @) 15 EB) 216
18.  Simplify |-761=1-41, .
A -21 @® -19 (© 13 (@) 19 (E) 21.5
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19.  Simplify | 216 + (- 6) | .

-9 @B S (@ s (D) 38 (E) 43

20. At the end of the year, a small firm has $2,996 in its account for bonuses. If

the entire amount is equally divided among the 14 employees, how much
does each one receive?

(A) $107 (B) $114 (O $170 (D) $210 () $214
Order of Operations

21 Simplify 22582
A) 4 ®B) 5 © 6 ‘:(D) 8 (B) 12
27 C 05 kA
(A) 65 (B) 64 © 16 (D) 8 (E) .4
23. 3+4x2-6+3=
A e (B) 5/3 (C) 873 «D) 9 (E): 12

24, [(4 i 8)%3]+9=

(A) 4 (B) 8 @i (D) 28~ YIRS 18
25. 18+3+4+3= : ’ |

(At (B) 5 oy ! 192001 £ bepiagy (E) 28

26. (29-17+4)+44|-2|=

(A) 2 (B) 4 (O 42, @) 6. _.B® 15

27, 3520+ 4=

(A)iigs (By--=20: ()10 (B) 8, E) 20
1142+2 '

28. =
16 - 2%2 _ ,
Ay 16 @B) 1 @) 2 D) (:312/3 villq@ER - 4
29:0 | 98- 4|+ 35044 \
&) 20 (B) 26 (@ (D) 62 E): 212

30. 32i'iz+'4—1’§[:3= .
4) 0 (B) 7 ay 15 (D) 23 . (B) 68
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2. Fractions

The fraction, a/b, where the nuinerator is a and the denominator is b, im-
plies that a is being divided by b. The denominator of a fraction can never be
zero since a number divided by zero is not defined. If the numerator is greater
than the _cigr_lgm%i-hs_ﬁnm_on is called an improper fraction.' A mixed

" number is the sum of a whole number and a fraction, i.e., 4%/g = 4 + 3/s.

Operatlons wnth Fractions

A) To change a mlxed number to an improper fractlon, simply multiply the
whole number by the denominator of the fraction and add the numerator.
This product becomes the numerator of the result and the denominator
remains the same. E.g.,

22, (5:3)42 I5+2 17
A3 3 3 3

To change an improper fraction to a mixed number, simply divide the
numerator by the denominator. The remainder becomes the numerator- of

the fractional part of the mixed number, and the denominator rémains the
same. E.g., *

= s 82

To check your work, change your result back to an improper fraction to see
if it matches the original fraction.

B) To find the sum of two fractions having a common denominator, sim-

ply add together the numerators of the given fractions and put this sum
over the common denominator.

3 3 3 3
Si-milarl_y for subtraction,

W5 11-5 6

C) To find the sum of the two fractions having different denominators, it is

necessary to find the lowest common denominator, (LCD) of the different
denominators using a process called factoring.

35




Math Builder for Standardized Tests

£
B

To factor a number means to find two numbers that when multiplied to-
gether have a product equal to the original number. These two numbers are
then said to bé factors of the original number. E.g., the factors of 6 are

(1) 1and 6since 1 x 6=6. s \
2) Zana3since2x3=6.‘ _

E’vcry number is the product of itself and 1.@‘;_)5.1;ime factor is a number
that does not have any factors besides itself and 1. This is important when finding
the LCD of two fractions. having different denbminato@

To find the LCD of '/, and 5/, we must first find the prime factors of each
of the two denominators.

6=ix3
16=%x2x2x2'
LCD =2x2x2x2x 3 =48

Note that we do not need to repéat the 2 that appears in both the factors of 6
and 16. '

Once we have determined the LCD of the denominators, eaéh of the frac-

tiogs must be converted into equivalent fractions having the LCD as a denomina-
tor.. -

Rewrite 11/6 and 5/16 to have 48 as their denominators.
6x?7=48 3 16 x ? = 48
6x8=48 16 x 3 =48

If the numerator and denominator of each fraction is multiplied (or divided)
by the same number, the value of the fraction will not change. This is because a

- fraction b/b, b being any number, is equal to-the multiplicative identity, 1.

Therefore,
11 8_388 gD
6 8: 48 16 3 48

We may now find

1175 .88 15 103

—t—=— ===

6 16 48 48 48
Similarly for subtraction,

11 (5 . 88 215993

6T R 48 48
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Arithmetic Review

D) To find the product of two or more fractions, simply multiply the nu-
merators of the given fractions to find-the numerator of the product and

multiply the denominators of the given fractions to find the denommator of
the product Epl,

2 1 44 2x1x4 8

GO Ixsox7 105

E) To find the quotlent of two fractlons simply invert the divisor and multi4
“ply-Eg,

8
S
9

F) To simplify a fraction is to convert it into a form in which the numerator
and denominator have no common factor other than 1, E.g.,

G)° A complex fractlon is a fractlon whose numerator and/or denominator is

made up of fractions. To simplify the fraction, find the LCD of all the

fractions. Mulsiply both the numerator and denommator by this number
and simplify.

PROBLEM) =
1 VA AL
Ifas 4 and b = 7, find the value of —f{ p {_L A ’_1)
ey ey
SOLUTION -

By substitution,

a+4 4+%

A e Lok s wef
a=2 . 4-==

In order to combine the terms, we must find the LCD of 1 and 7. Since both
are prime factors, the LCD =1x 7 =7.

Multiplying both numerator and denominator by 7, we get:

7(4+4) 28+4 32
7(4 - —4) 28-4 24

By dividing both numerator and denominator by 8, 32/24 can be reduced to
4/3.

37
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Drill 2: Fractions

Fractions
DIRECTIONS: Add and write the answer.in si[pplest form.

1 52 +3/2 =

A) 54 B)-13 (O 82 ©® 25 (® 113
g 2. 5/84+7/8+3/8= ' : = e
e \

Ii (A) 1524 (B) 3/4 (O 5/6 (D) 7/8 @ 1:9/8
i 3. 1312/15+ 28 3/15= o

(A) 1591/6 (B) 1591/5 @ 1591/3 (D) 159172 (B) 159 3/5
4. 35/18+21/18+87/18 =
g(,,&‘? 1313/18 (B) 13314 (C) 137/9 (D) 141/6 (E) 142/9

5. 179/20+4 3/20 + 8 11/20 =
s »
(A) 29 23/60 : (B) 2923/20 ' (8),..i303/20
(D) 301/5 (E) 303/5

Subtract Fractions with the Same Denominator
DIRECTIONS: Subtract and write the answer in simplest form.

v/6. .47/8-31/8= _
(A) 114 (B) ¥34 (C) 112716 (D) 178 B 2

! 1. 13251237312~

1 (A) -941/6 (B) 95%/12 (C) 951/6 (D) 1051/6 (E) 16923
& | |

i 8iunic19 1y3—20A 2

i

(&) 1623 (B) 1656/ (C) 1713 (D) 1723, (E)sx 17576
9. 81501 = |
(A) @1 @) (© 320c " Oy: 27 By i3/

10. 827/10-389/10 =
() 4345 (B) 441/5 (C) 4425 (D) 4515 (B)
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FindingtheLCD . °

4

DIRECTIONS: Find the lowest common denominator of each group of fractions.

11.  2/3,5/9; and 1/6. o : =
)9 A8 (i D)-54 (B) 162

7 271

12.  1/2, 5/6, and 3/4.

; ", :
13. .7/1§, 5/6, and 2/3.

(A) 3 (B) 6 © 12 (D) 24 (E) 48

14. 8/15, 2/5, and 12/25. .

@) 5 (B) 15 ©) 25 ® 75 ) 375 |
15. 235 andsle, : f
(A) 15 ®) 30 ©) 48 ® %0  ® 12

16. 1/3, 9/42, and 4/21.

(A) 21 @ 42 (C} 126 (D) 378 (E) 4,000
: J

.. A9 25 and 1B, = &

(A) 15 (B) 17 C)="77 (D)) 45 (B) 135

18. /12, 11/36, and 1/9.

()" 12 ® 36 Y 108 . (D). 324 - (B) 432 ‘ 9

19.  3/7,5/21, and 2/3.

@ 21 (B) 42 (€) . 31 Y- 65 By A
- ]| 20.  13/16, 5/8, and 1/4. e ik L |
i (A) 4 (B) 8 © 16 (D) 32 (E) 64 ' |
oF Adding Fractions with Different Denominators ; |

21, 1/3+512=

DIRECTIONS: Add and write the answer in simplest form.
(A) 2/5 (B) 172 (© 912 £0)* 3/4 (B). 1 143
|

39
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22. 359 +213= :

(A) 51/2 (B) 52/3 © 989 (D) 61/9
23. 129/16 +173/4+81/8 =

(A) 37716 (B) 387/16 (C) 3812 (D) 382/3

24. 28 4/5+1116/25 =

(A) 392/3 (B).394/5 (C) 409/25 - (D) T202/5"
25. 21/8+13/16+5/12=

(A) 33548 (B) 33/4 (C) 31924 (D) 313/16
Subtraction with Different Denominators
DIRECTIONS: Subtract and write the answer in simplest form.
26. 89/12-22/3= .

JXY 6127 By, 616 | (€). 618 (D) 6712
27. 185 11/15-107 2/5 = T
(A) 77215 (B) 7815 (C) 783/10 (D) 781/3
28 3493 1656 '
(A) 16 @) 1613 (O 1712 ) 17
29. 311/48-23/16="

(A) 47/48 (B) 11/48 (C) 1124 (D) 18/48
30. 814/21-311/3= ;

(A) 473/7 (B) 496/7 (C) 491/6 (D) 495/7
Multiplication

DIRECTIONS: Multiply and reduce the answer.

31. 2/3x%4/5=

(A) 6B | (B 34 (C) 8/15 (D) 10/12
32, 7/10 % 4/21 =

(A), 215, (B).d181, (Qn@s@1D (DRIL/E

40

(E) 62/8

(E) 393/16

(E) 3011/25

(E) 41/12

(E) 6213
(E) ~ 78 9/15
(B) 175/6

)
(E) 17/24

(E) 4913721

(E) 6/5

(E) 4/15

,,,,,
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V4
P
/?4{ & = oy

33. 51/3+3/8=
(A). 4l (B) 2 © 85 @) S1/8 (B 51724
34, 61/2%3= \ [ ©.
(A) 912 (B) 181p (&) 19172 (D) 20 E)y121p

35, F1/ie2iBs

A) 5712 ®) 627 (© 651 /D) 1712 ° ®) T11A2
Division ;

- DIRECTIONS: Divide and reduce the answer.

36, 3/16+3/4= 5

(A) 9/64 B) 1/4 (C) 6/16 (D) 9/16 (E) 3/4

37. 4/9+2/3=

A) 173 @) 12 (@ 23 (D) 7/11 (E) 8/9 r

38. 51/4+7/10=
(A) 247 (B) 327/40 (C) 51920 (D) 712 (B) 81/4
39. 42/3+7/9=

(A) 22427 (B) 32/9 (C) 41427 (D) 51227 (B) 6

40. 32/5 + 1 7/10'= .

@ 2 B) 34/1 (O 4725 @) 5UI0:iE) 152/
Changing an Improper Fraction to a Mixed Number -
DIRECTIONS: Write each improper fraction ds a mixed number in simplest form. °

41. 50/4 g /
}A) 1014 (@B 1112 (C) 1294 Q) 1212 (E®) 25

/

L s - , \
) 325 @) 335 (© 345 ) 415 B2
43. 4273
(A) 1023 By /12 © 1313 (@) 14 ®) 21173

41
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44, 85/6
(A) 91/6 M) 1056 (© 1112 M) 12 (B) 141/6
a5 - 15177

(A)2H960 . (B) 207 () 21340, (D) 312/7. (®E) 3147

c

Changing a Mixed Number to an Improper Fraction

DIRECTIONS: Change each mixed number to an improper fraction in simplest
form.

46. 2305 , _
(A) 4/5 B) 65 (C) 11/5 (®) 135 - (B).. 175
47. 43/4

(A) 7/4 @) 13 (O 168 (D) 19/4. &e (B 2144
48. 67/6 :

(A) 13/6 (B) 43/6 (C) 19/36 (D) 42/36 (E) 48/6

, 498 & 12:3/7

(A) 8777  (B) 16414 (C) 343 (D) 18721 (E) 2527
50,,0 21012
@A) 12 @) 222 . (© 242 . (D) 8202, e A3

3. Decimals

When we divide the denominator of a fraction into its numerator, the result
is a decimal. The decimal is based upon a fraction with a denominator of 10,
100, 1,000, ... and is written with a decimal point. Whole numbers are placed to
the left of the decimal point where the first place to the left is the units place; the
second to the left is the tens; the third to the left is the hundreds, etc. The

fractions are placed on the right where the first place to the right is the tenths; the
second to the right is the hundredths, etc.

EXAMPLE

121=12.3 41-——_4.17 i=.03
10 100 10

t

Since a rational number is of the form a/b, b = 0, then all rational numbers

' can be expressed as decimals by dividing b into ‘a. The result is either a terminat-

42
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ing decimal, meaning that b divides a with a remainder of 0 after a certain point;
or repeating decimal, meaning that b continues to divide a so that the decimal has
a repeating pattern of integers. B
E =P 5 \ /7 =.quw285 7)142%S
EXAMPLE _ 2/7 =. 2857142897

(A) Y=8 3/7. = » 4285114285 7

B) '5=.333... /e SHBREET | 2657
(© e =.6875 - o 4285

......

(D) 2/;=.285714285714... Iz . BNy s

~ (A) and (C) are terminating decimals; (B) and (D) are repeating decimals.
This explanation allows us to define irrational numbers as numbers whose deci-
mal form is non-terminating and non-repeating,.&.g

: . P pLT A "7 MAKE
VE=lAld ‘ L TRt
NE =1.732. . Vi BOUR

PROBLEM

Express — 19/, as a decimal.

SOLUTION

"% = "Y90=~5

PROBLEM

Write %/, as a repeating decimal.

SOLUTION

To write a fraction as a repeating decimal divide the numerator by the
denominator until a pattern of repeated digits appears. )

2+ 7=.285714285714... ~

Identify the entire portion of the decimal which is repeated. The repeating
decimal can then be written in the shortened form:

2/ =.285714
Operations with Decimals

A) To add numbers containing decimals, write the numbers in a column
making sure the decimal points are linea up, one beneath the other. Add the
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numbers as usual, placing the decimal point in the sum so that it is still in
line with the others. It is important not to mix the digits in the tenths place
with the digits in the hundredths place, and so on.

—~EXAMPLES
2.558 + 6.391 ey R )
2.558 5 57.51
+ 6.391 +.6.20
8.949 63.71
Similarly Yvith subtraction,
78.54 - 21.33 7.11 -4.2
SHEM 7o AR ] 711

beemcemdiote that-if-two numbers differ according to the amount of digits to the

right of the decimal point, zeros must be added.

63 =214 15.224 — 3.6891
i 630 . : 15.2240
— 214 — 3.6891

416 . ul11:5349

B)  To multiply numbers with decimals, simply multiply as usual. Then, to
figure out the number of decimal places that belong in the product, find the
total number of decimal places in the numbers being multiplied.

EXAMPLES

6.555 (3 decimal places) 5.32 (2 decimal places)
X 4.5 (1 decimal place) x_.04 (2 decimal places)

—_—

32775 2128
= 26220 000
294975 - 2128
29.4975 (4 decimal places) 2128 (4 decimal places)

C) To divide numbers with decimals, you must first make the divisor a whole
number by moving the decimal point the appropriate number of places to
the right. The decimal point of the dividend should also be moved the same
number of places. Place a decimal point in the quotient, directly in line
with the decimal point in the dividend.
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EXAMPLES

12.92 + 3.4 40.376 + 7.21
3.8~ 5.6
‘ 3@&12.33 7.21,)40.37,6
=102 L =36056
272 4326
-272 —4326
B == | e

If the question asks to find the correct answer to two decimal places, simply
divide until you have three decimal places and then round off. If the third deci-
mal place is a 5 or larger, the number in the second decimal place is increased by
1. If the third decimal place is less than 5, that number is simply.dropped.

PROBLEM

- Find the answer to the following to 2 decimal places:

(1) 443-+3 2) 5699:6
SOLUTION

(1) 14.766 (2) 9.498
~ 3)44.390 : "~ 6)56.990
. o ' =54
3 .14 29 "
: i 7 : 24
= 23 59
=23 ' s ve=0d

20 50
=L : —48
~ 20 : 2
- =18
E 2 :
5 - 14.766 can be rounded 9.498 can be rounded
off to 14.77 off to 9.50

D) When -comparing two_numbers with decimals to see which is the larger,
first look at the tenths place. The larger-digit in this place represents the

larger number. If the two digits are the same, however, take a look at the
digits in the hundredths place, and so on.

EXAMPLES
.518 and .216 723 and .726
5 is larger than 2, therefore 6 is larger than 3, therefore
.518 is larger than .216 726 is larger than .723
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Drill 3: Decimals

Addition

1. 1.032+0987+3.07=""" =
(A) 4089 (B) 508 (C) 518 (D) 6.189 (E) 13.972

2.  132.03 +97.1483 = _
(A) 98.4686 e () B e R (ol T TR
(D) 229.1486 (E) & 2201783

3. 7.1+062+4038274+5.183

(A) 0.2315127 (B) 16.94127 (©) ~ 17.57127
(B) 1856l  (B) 40.4543

4. 8+1743+92= .
«(A) 34.63 (B) 3486 (C) 3563 (D) 176.63 (E) 189.43

5. 1036.173 + 289.04 =

(A) 382.6573 (B) 392.6573 (C)  1065.077
(D) 1325213 ) - 3926573 v
Subtraction

6. 3.972-204=

) 1930 @) 1042 (¢} 1976 (D) 2013 . (B 2113
7. 16.047-13.06 =

(A) "2.887 " (B)2080 = Ny 3041 (DY 3141 &) 4741
8 s74 seogc ,

@pPoi3ng7) HBYREET P(C)" Gl (B 318 (El 31.27
9. 1046.8-639.14 =

(A) 303.84 (B) 313.74 (9[ 407.66 (D) 489.74 (E) 535.54
10.” 10,000 — 842.91 = | d

(A) 15709 (B) 94291 (C) 5236.09 (D) 9057.91 ?é) 9157.09 ~
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. Multiplication

11, 103+26=

(A 2.18° “@) 2678 (@) 278 D) 33E @) 363
17, O3wda=

: (A) 39.06U0 (B) U972 (©)) 2232  @B) 3906 (B) 3906,
T 13, 0.04%0.23= _
_(K) 00092~@) 0092 (C) 027 (@) 087 - (&) 0920

b 14. 00186083 =

B | (A) 0.000348 (B) 0.000558 (C) 0.0548 (D) 0.0848 (E) 0.558
l 15 Siox0ige ;

(4) 529 (B) 8534 (¢j 8704 (D) 36352 (E), 36.991
Division

1 16, 123394 3= - »

Sl (A) 3112 .(B) 4113 (C) 40LI3 (D) 4113 - (B) 4,113

. 19, o 42856 + = :
(A) 02381 (B) 2381 (C) 2381 (D) 2381 (B) 2381

18.7.25.2303 =

(A) 0.84 (B) 8.04 (©) 84 @ 84 (E) 840
19.. 1495 +6.5=

) =, @ 23 B) 203 - (C) -23 (D) 5230 = YRy 300

20. 4633+ 1.13 = ‘
:n (A) 0.41 (B) 4.1 «(C) 41 (D) 410 (E) 4,100
'» ~ Comparing

c : : * X
21.  Which is the largest number in this set — {0.8, 0.823, 0.089, 0.807, 0.852}?
(A) 08 (B) 0.823 (C) 0.089 (D) “0.807 @) oss2
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22.  Which is the smallest number in this set — {32.98, 32.099; 32.047, 32.5,
3230410 -

(A) 3298 (B) 32.099 ;{6{ 32047 (D).1325, . (E) 32304

* 23, In which set below are the numbers arranged correctly from-smallest tq,

‘u—n ’me- \}w{_.}w{‘ ?mfxmmg"\m st e — ,‘rmA-' [ e

largest? _
| (A) {0.98,0.9, 0.993} (D) {0.006, 0.061, 0.06} &
(BY {0.113,03,0.31} (B) {12.84,12.801, 12.6} e
(©) {7.04,7.26,7.2}
24.  In which set below are the numbers arranged correctly from largest to
smallest?
(A) {1.018,1.63, 1.368} /¢D/) {16.34, 16.304; 16.3} =
e (B) {4.219,4.29,4.9} : (E)  {12.98,12.601,12 86} ° * Efg
| (O {0.62,0.6043, 0(@4'3} | ' j\E
: 25. Which is the larg_gst number in this set — {0.87, 0.89, 0.889, 0.8, 0.987}7 [
L (A) 0.87 B) 0.89 (C) 0889 -(D) 08 (B 0.987 l
| §' _ Changing a Fraction to a Decimal 4
| 126 What is 1/4 written as a decimal?
& A) 14 (B 014 (C) 02 ®) 025 °* (E)Mo3
27. What is 3/5 written as a decimal? : ' o
(A) 03 (B) 0.35 @ 06 (D) 0.65 (E) 0.8
28. What is 7/20 written as a decimal?  ~ . 7 -
,(fd 0.35 (B) 04 (C)i 072 (D) 0.75 (E) 0.9-
29. What is 2/3 written as a decimal?
(A) 0.23 (B) 0.33 (€) 05 (D) 0.6 (E) 0.6
30. What is 11/25 written as a decimal?
(8) 01425 ®) 025 (C)..04 (D) 044  (B) 05

4. Percentages

A percent is a way of expressing the relationship between part and whole,
where whole is defined as 100%. A percent can be defined by a fraction with a
denominator of 100. Decimals can also represent a percent. For instance,
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7 . 56% = 0.56 = 56/100

1 PROBLEM

| Compute the value of o /- qb= b 5«’2'00 L
g (1) 90% of 400 . . ;;«pj?' gm (3)  50% of 500
- ' e tbme :

(2) 180% of 400 (4)  200% of 4
8 - soution ;
& The symbol % means per hundred, therefore 5% = 5/100

1 (1)  90% of 400 = 90/100 x 400 = 90 x 4 = 360 -
3 (2)° 180% of 400 = 180/100 x 400 = 180 x 4 = 720
8 (3) 50% of 500 = 50/100 x 500 = 50 x 5 =250
0 (4) 200% of 4 = 200/100 x 4 =2x 4= 8
3 PROBLEM
y ” What percent of
) P : Ny 5
- | €y 100 is 99.5 2) . 200is 4 =
- | SOLUTION
S (1) 99.5=xx 100
e 99.5 = 100x
’J? : o ' .995 = x; but this is the value of x per hundred. Therefore,
< B x=99.5% R e | 0
o (2) 4=xx200
5] 4 =200x
; ] 02 = x. Again this must be changed to percent, so
E = :
-\1‘. - xX= 2%

: Equivalent Forms of a Number
o Some problems ri*;iy call for converting numbers into an equivalent or ‘
. | simplified form in order to make the solution more convenient. g2y
-:’7 1. Converting a fraction to a decimal:

1/, = 0.50
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Divide the numerator by the denominator:

_-50

2)1.00
0 :

00

2.  Converting a number to a percent:

0.50 = 50%

Multiply by 100:
0.50 = (0.50 x 100)% = 50%

3.  Converting a percent to a decimal:

30% = 0.30

Divide by 100:
30% = 30/100 = 0.30
e

4. Converting a decfmal to a fraction:

0.500 = 1/,

Convert .500 to 500/1000 and then simplify the fraction by dividing the
numerator and denominator by common factors:

 2x2x5x%5x5

2D G xS % 5

and then cancel out the common numbers to get 1/,.

PROBLEM

Express
(1) 1.65 as a percentage of 100
(2) 0.7.as a fraction -

(B) -1asa decingi

(4) %, as an integer

SOLUTION -

(1) (1.65/100) x 100 = 1.65%
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(2) 07=7 10 €
(3) -19=-05
(4) ‘h=2

Drill 4: Percentages
Finding Percents

1. Find 3% of 80. <

) 024 @\ 2.4 ©) 24 (D) 240 (E) 2,400
2. Find 50% of 182.

A) 9 (B) 90 ® 91 (D) 910 (E) 9,100
Find 83% of 166.

(@) 9137 ) Cl3m . (©) 1378 () 157 . @) 137.78

. @
4% Find 125% of 400.
(A) 425 (B) 500 (€)":525 (D) 600 (E) 825

5. Find 300% of 4.
A) 12 (B) 120 (©) 1200 (D) 12,000 (E) 120,000

many male students are there at Central High? :

(A) 57 & s © o © e (E) 648

|2~
7. For 35% of the last 40 days, there has been measurable rainfall. How many
days out of.the last 40 days have had measurable rainfall?

&) 14. ® 20 (©) 25 (D) 35 (B) 40

6.  Forty-eight percent of the 1,200 students at Central High are males. How

8. Of every 1,000 people who take a certain medicine, 0.2% develop severe

side effects. How many people out of every 1,000 who take the medicine
develop the side effects?

A) 0.2 @B 2 ©: 20 M) 22 (E) 200

9. Of 220 applicants for a job, 75% were offered an initial interview. How
many people were offered an initial interview?

(A) =75 (B) 110 © 120 (D) 155 ® 165
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10.  Find 0.05% of 4,000.
(&) 005  (B)- 05 (@ 2 (D) 20 (E) 400
Changing Percents to Fractions

11. What is 25% written as a fraction? :
(&) 125 @B 15 o ofC)oyl/4 cono@BIAEI000E A

12.. Whatis 33 1/3% wrilten asi fractionds

(A) 1/4 ®B) 173 © 12 ®) 23 (E) 5/
13.  What is 200% writtén as a fraction?
Ay 172 @ 2/1 © 201 (D) 200/1 (E) 2000/1
14. What is 84% written as a fr_a_ction?

5 (A) 1/84  (B) 418 ©17/25 @ 21/25 (B) 44/50

15.  What is 2% written as a fraction?

150~ (B) 125 (C) .1/10. (D) 1/4 (EB) 12

Chan‘ging Fractions to Percents

16. What is 2/3 written as a percent?
(A) 23% B) 32% - (O 331/3% (D) 571/3% ()~ 662/3%

=

17. Whatis 3/5 writt‘e‘n as a percent? ‘
(A) 30% (B) 35% (C) 53% .(D) 60% (E) 65%

0

18. What is 17/20 written as a percent?
A)- 17% B) 70% - (€) 75% (D) 80% (B) 85%

19. What iS 45/50 written as a percent? :
(A) 45%——- (B)- 50% © 9% - (D) 95% (B) 97%

20. Whatis 1 1/4 written as a percent?

(A) 114% (B) 120% (€))125% (D) 127% (E) 133%
L/

[
15

=

|
(L{g‘{ 52




Arithmetic Review

Changing Percents to Decimals

21.
o)
22.
(A)
23:
A)
24.
(A)
25:
A)

What is 42% written as a decimal?

G4 - By 42 © 42

What is 0.3% written as a decimal?

0.0003 (B)), 0003 (C) 0.03

What is 8% written as a.de_g:imal?

, o
0.0008 (B) +0.008 (C) 0.08

What is 175% written as a decimal?
0175 @ 175  (© 175

What is 34% written as a decimal?

000034 (B) 00034 (C) 0.034

Changing.Decimals to Percents
[ 3

26.

27

@)

28.
A)
29.
(A)

30.

@

What is 0.645 written as a percent?

64.5%

What is 0.43 written as a percent?

0.0043% (B) 0.043% (C) 4.3%

What is 1 written as a percent?
{€) 100%
‘What is 0.08 written as a percent?

0.08% 8%

What is 3.4 written as a percent?
0.0034% (B) 3.4%

1% (B) 10%

(©) - 34%

}

B) 65% — (C)—69%

- (© 88%

(D)

®)

{D)

(D)

®)

(D)

420 (B)
0.3 (E)
1 0.80 ((E)
175 (E)
0.34 ®)

111%  (B)

80% . (E)

- (D)~ 304% - ®)

0% - (B)

422

17,500

3.4

43% ~@~-¢'¢30%

150%
800%
340%~

645%

5. Radicals

The square root of a number is a number that when multiplied by itself
results in the original number. So, the square root of 81 is 9 since 9 x 9 = 81.
However, -9 is also a root of 81 since (= 9) (- 9) = 81. Every positive number
will have two roots. Yet, the principal root is the positive one. Zero has only one
square root, while negative numbers do not have real numbers as their roots.
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A radical sign indicates that the root of a number or expression will be
taken. The radicand is the number of which the root will be taken. The index

tells how many times the root needs to be multlphcd by 1tseif to equa] the
radicand. E.g., 35505 5 S

index
W T
J) $ radical sign ——\| radicand

1) Ye4;

%
|
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3 is the index and 64 is the radicand. Since 4 41- 4=64, 3(/—6_; =4

(2) ¥32;

5 is the index and 32 is the radicand. Since 2-2-2-2-2 = 32,%/32 = ‘23/
Operations with Radicals

A) o multiply two or more radicals, we utilize the law that states,
Va \'b =~ab.

Simply multiply the whole numbers as ushal. Then, multiply the radicands
and put the product under the radical sign and simplify. E.g.,

1) V1245 =60 = 2+/15.
~ (2) 3v2:4/8 =12+/16,= 48
(3) 2V10:6+/5 =12+/50.= 602

B) - To divide radicals, sunpllfy both the numerator and the denominator. By
multiplying the radical in the denominator by itself, you can make the
denominator a rational number. The numerator, however, must also be
multiplied by this radical so that the value of the expression does not

change. You must choose as many factors-as necessary. to rationalize the
denominator. E.g.,

V128 6442 82
1)z 5 = = =8 _ —

V10 V1043 430
O
(3\/_ x/_x/_\/—ilil\/—w%
\/_\/_x/— 6 3
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C) To add two or more radicals, the radicals must have the same index and
the same radicand. Only where the radicals are simplified can these simi-

larities be determined.

EXAMPLE

(1) 6vV2 + 242 = (6+2)V2 =82

‘ a, :
(2) V27 +53 =03 +5v3 =33 + 543 = 83
(3) 7V3+8V2 + 5\6 =12v3+82

Similarly to subtract,

@) 123 -7+/3 = (12-7)V3 =53 ;
(2) V80 - V20 = V165 - /45 =445-25-25
3) V50 -3 =5v2 -3 _ e

[ £

DRILL 5: Radicals ' e

Multiplication
DIRECTIONS: Multiply and. s_{[hmplify each answer.

(A) /11 B v30 ©2/5 @ivie © 23
2. A/3x/12 = - -

(A) 3 ®B) /15  (© /35 @r Ginicionsb(E) 8 -
&) 7 (B) 49 © e O® 7 ® /i
4. 3/5 x24/5 - i

(A)s/5 (B 25 (© 30 @) 5v/25  (Bre~/5

i

S

5 4‘\/?*‘\/_’?:
(A) 4v8 ©  (B) 8V LU0 sk D) iNTB @/sﬁ

5 /

J
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Division

DIRECTIONS: Divide and simplify the answer.

‘ :‘ 6. N 10 + ‘\/— = -
WVE B2 OV On5 ® i
j 7. V30 Vi5 =
B | WV2 ®Vis O35 © Vs ® 54/3
| 8. V100 + V25 - | ~

(8) 4 |\ @) 5 (O VG D) 2 ® 4

‘ 9. v 48 + ‘\/_ = '- - ;

i @Wav3s ®3vV2 ©ovs o 6 B 12

| 10.3V12 + V3 = amis -

;f‘ GG B 6 © 8 D@ \® e

Addition
QLBECILQ&S: Simplify each radical and add.
1117 +3v7 - |
@3V - BNV 93V owiE @ W
12.V5 +6/5 + 31/5 - '
@ Vs ® 915 ©svVio ®i1vV5  ® 18V
13. 332 +2V2 = ns sl

. @WsvV2 @ Vi ©Quvz o5V ® Ve
14. 6V15 +8V15 + 16V15 =
@ 15v30 ®30vV4es O30V O1svas B3V
15.6V'5 + 245 - .
@ 12Vs  ®sVs0 (©4v2 OV ®) svs

e e e e e

X
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Subtraction
DIRECTIONS: Simplify each radical and subtract.

16. 9N/ o/
@W2vVs ® 315 ©4vVs Oi1avVs ® 4485
17. 16/ 33 -5V 33 =

'(A) 3N/33 Ci(B) 33411 <(€) 11'\/'33 (D) 11w/5 (E) 33

18. 142 - 192 -

@ 532 @ -59V2 Y iBVEEDranz - (B -2
19. 102 -3V8 - ’ "
@ Ve ®-2v2 ©71Ve (@ V2 (® -6V
20. 4/3 - 2V12 - _

‘@ -2v/9 ®+6V15 © 0 @) 615 (EB)2V12

6. Exponents

When a number is multiplied by itself a specific number of times, it is said
to be raised to a power. The way this is written is a" = b where a is the number or
base, n is the exponent or power that indicates the number of times the base is to
be multiplied by itself, and b is the product of this multiplication.

In the expression 32, 3 is the base and 2 is the ekp;)nent. This 'means that 3
is multiplied by itself 2 times and the product is 9.

An exponent can be either positive or negative. A negative exponent im-
plies a fraction. Such that, if n is a positive integer

AR ;

An exponent that is zero gives a result of 1, assuming that the base is not equal to
Zero. :

a®=1,a=0.
An exponent can also be a fraction. If m and n are positive integers,

@ a_"—z*.rf;—';
&

57

N

R G

R

e

Yy

7

i( \

-r“: f“{ AN S e N

b

f

3

\ )



Math Builder for Standardized Tests

The numerator remains the exponent of a, but the denominator tells what root to
take. For example,

3 4
1) 42 =343 - 64 =3 @) 32 =34 Bl <

If a fractional exponent were negative, the same operation would take place,
«  but the result would be a fraction. For example,

2
Sl 1
el 27*% 352 Y729 T g o

PROBLEM

Simplify the following expressions:

o s e

@ 3)?

SOLUTION .

(1) Here the exponent applies only to 3. Since

o Toreaa :
. Ve iy =2 ikl T i e e
x =5 3 3 = 5 \/

(2) In this case the exponent applies to the negative base. Thus,

- e "2= 1 = =l b
(-3 (’_3)1 (-3)(..3) -9

G =3_-3 -3 -3

g1 (1)1 _11_ I
4 41 4 ‘ T
B ‘Di_vision by a fraction is equivalent to multiplication by that fraction’s
reciprocal, thus %
:_3=—3--.i=-12 and :—=—12,-/ : =
1 1 a5 .
4

General Laws of Exponents
A) aPali=qgP+q
4243 = 42+3 = 1 024
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B) (ap)q = aPq
(22 =26 = 64

(0)) =P 9

D) (ab) = arbP

b i
2 2 )

5 52 25
Drill 6: Exponents
Mulfiplication
Simplify
1. 45. 42= '
(A) 44 @ 48 (© 412 (D) 168 (BE) 16!2
2. 2%.25. 93 _
@ 210 (B) 410 (C) g10 (D) 230 (E) 830\
3. 65.62.64= e
(A) 188 (B) 1812 QC) 612 (D) 648 (B) 1848

dme \ - - —— = ‘ £ —--
4.  a*b?. g3 = ; J
Ay b ® 2% (© 2a% Dy B (@)
ofei o) AR S Y o Y el Ll / = : ST

5. m3. min - mAn2 =
(A) 3m6nS  (B) mlpS  (C) 3mlns D) 3m4nS (B) m2
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Division
I Simplify

A) 0 ®) 1 (©,5 851 o2ldsiD) 1012 ®) ¢
7. 1B+115=

I @ e @ gae ) i o
8. x'G8+x7y3= |

(A) x%° (B) x3yt -(C) x3y? (D) xH* (E) x53

i
g
bl
1
H21 6. 6° + 63 =
| g
I

9. al%+qg%= : :
A 15 B) o ©) 245 (D) o= (E) 2a%

10.  cV7d'2%e* + 1248 =

(A) dPS  B) il (©) St OF P (B it

Power to a,Power

Simplify

11. (392=

1 @9 o

(A) 34 (B) 38 © 3v (D) 96 (E) 98
-

12. (#®)=

(A) 2 o By _215 (@23t S Cip):23p ﬁ 415
13, (a%b3) =

@) @ B  (© @* @) b B 2

S =

R (Pp6)3 = e " -
(@) Fp'& B ()2 (O A D) 3 sibe () 3r%p’®
15. (m6n5q55f= ;

(A) 2mSng3 (B) m*niq (©) ménlgd
(D) ml?.nquG ¥ (E) 2m12n10q6
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7. Averages

Mean

The mean is the arithmetic average. It is the sum of the values divided by
the total number of variables. For example:

4+3+8

=5
3

PROBLEM

Find the mean salary for four company employees who make $5/hr.,
$8/hr., $12/hr and $15/hr.

SOLUTION

The mean salary is the average.

© $5+4$8+$12+$15 $40

== =$10/hr
4 4
PROBLEM ey
Find the mean length of five fish with lengths of 7.5 in, 7.75 in, 8.5 in,
8.5 in., 8.25 in.
SOLUTION : ‘ .

The mean length is the,average length.

7.5+7.75+8.5+8.5+8.25 _40.5

= 8.1in
5 :

Median

The medlan is the middle value in-a set when there is an odd number of
" values. There is an equal number of values larger and smaller than the median.

When the set is an even number of values, the average of the two middle values
is the median. For example:

The median of (2, 3, §, 8,9) is 5. @/
: 9 A
The median of (2, 3535,9;10, ) is 2 = 7.

ilode

The mode is the most frequently occurring value in the set of values. For

example the mode of 4, 5, 8, 3, 8, 2 would be 8, since it occurs twice while the
other values occur only once.
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PROBLEM

For this series of observations find the mean, median, and mode.

; 7
500, 600, 800,:809, 900, 900, 900, 900, 900, 1000, 1100

SOLUTION

The mean is the value obtained by

adding all the measurements and divid-
ing by the number of measurements '

500 + 600 + 800 + 800 + 900 + 900 + 900 + 900 + 900 +1000 +1100
11

=——=845.45.

The median is the observation in the middle. We

have 11 observations, so
here the sixth, 900, is the median.

The mode is the observation that appears most frequently. That is also 900,
since it has 5 appearances. 3

#All three of these numbers are measures of central tendency, They describe
the “middle” or “center” of the-data. e

PROBLEM

¥
Nine rats run through a maze. The time each rat took to traverse the

maze is recorded and these times are listed below.

- 1'min, 2.5 min, 3.min, 1:5 min, 2 min, 1.25 min, 1-min, .9 min, 30 min

Which of the three measures of-central tendency would be the most
appropriate in this case? g

SOLUTION

We will calculate the thiee measures of central tendency and then compare

them to determine which would be the most appropriate in describing these
data, :

The mean is the sum of observations divided by the number of observa-
tions. In this case

142543 +1154 2.+1:25 4 1494 30 P 43.15

=4.79.
9

The median is the “middle number” in an array of the observations from the
lowest to the highest.
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4. 12,15, 18,24, and 31.
A IR AB) 193, . (G20 (D) 95 ey gpg

0.9,1.0,1.0,1.25, 1:5,2.0,2.5,3.0.30:0

The median is the fifth observation in this array or 1.5. There are four
observations larger than 1.5 and four observations smaller than 1.5.

The mode is the most frequently occurring observation in the sample. In
this data set the mode is 1.0.

mean = 11"/-9
median = 1.5 2
mode = 1:_0

The mean is not appropriate here. Only one rat took more than 4.79 minutes
to run the maze-and this rat took 30 minutes. We see that the mean has been
distorted by this one large observation.

The median or mode seems to describe this data set better and would be
more appropriate to use.

Drill 7: Averages

[ 3
Mean
DIRECTIONS: Find the mean of each set of numbers:
1ip—-18;:25;and- 32, &
(A) 3 ® 25 (©) 50 D) 75 (E) 150
2. 4/9,2/3;and 5/6. ¢l w15

(A) 1118 (B) 35/54 (C) 41/54 (D) 3518 (E) 54/18'
31 97,102, 116, and 137.
(@040 | BN RLOZF S (E) oD s ) G

*

S5 7, 4.6, 3,11, and 14
(A 55 Ty e €7 D) 75 (EB) 8
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Median
DIRECTIONS: Find the median value of each set of numbers.

6.
(A)

3, 8, and 6. 5
3 (B) © | QC/)) 8 (D)% 17 (E) 20

19; 15, 21, 27, and 17; 215, 19,2107

19 - (BRI @21 ©) 2 (E) 94

1.2/3,17/8; 1 3/4, and 1 5/6.

DIRECTIONS: Find the mode(s) of each set of numbers. .

151
@
42,
(A)
13.
(A)
14.
(A)
15.
(A)

1:43_1_71 4: 3,5 and 8. ;

1 f@ 3 (@) T D) 4 (E) None
12,19, 25,and 42 . _ : e
12 B) 19 © 250y D) 42 _{By None
16, 14, 12, 16, 30, and 28, |

6 - @Xyi4 (ﬁ (D) 193 ' (B) Nohc
43, 9,5 and 2— - o

3and9 (B) Sand9 (C) 4and5 LDj/Z and4 _(E) Norne

87 42, 111 116 39 111 140, /1%6 97 and 1_1_L

(A) 130148 (B) 123 (C) 13/4 D@ 11924 (B) 12124
R - 2'5.

9. 29,18,21, and 35, ol _

“(A) 29 (B) 18 © 21 (D) 35 (B) /25

10. -,§ 5362, 313_)and28 L L

@ 7 @) e e 12 D) 14.9 (E) 104

Mode
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ARITHMETIC DRILLS

ANSWER KEY

Drill 1—Integers and Real Numbers

&R

.

SRR e @M kAR

r

R g ®4hk

®3.

1

(A) i;/ (E)
©) |
(D) . (B
© . (B
(B) 13 = ()
(B) . (A)
(A) 15. . (B)
© 16/ (B)
ill 2+‘Fraction‘s
(D) 14. " (D)
(E) 5.  (B)
©) 16.  (B)
(A) Y
© 18,  (B)
(B) 19, (A)
© ;f{)’ ©
(A) 2. (D
(B) 2.
(A)- 28, (B
(B) - 24 (E)
D) 250 (A
(B) 267 ~(A)
Drill 3—Decimals
Y 3 4. (©
(B 40.: (B)’
(B) . (B)
(A) 12. (D)
(D) 137 (A)
(A) B
(B) 15, (C)
(D) 6. (B)

(CRS.

RHRNESE SN

BRIRRERPRBERS

REE&ES

oz.
23.
24.

(D)
(D)

© -

(E)

(B) .

(E)

S (D)

(A)

D)

(E)

©
(B)
©
(A)
(B)
©
D)
(B)
©
(D)

®)

(D)
D)
A)
©
(E)
(©)
(B)
(D)

SEASARRAREA

L )

EEEN

28,

30.

D)
(D)
(B)
©
(A)

©

(A)

- (D)

(A)
(D)
(E)

© &

(D)
(B)
(A)
(E)

®

(D)
©
(A)
(E)

(D)
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Drill &——Percentages

A ) 5 ®
(@) 10 (@
3 (B) . (©
G
FEE WA 3. (B)
0 i(B) . (D)
7 A . (A
8. (B) 16, (B
Drill 5—Radicals
i (BY 60
Z o A
3L A 8. (D)
" ©) g (©
5. (®) B )
Drill 6—Exponents
By )
(A) - 16, (D)
© Ho:.11(6)
(D) , 1. (B)-
(B) 1/3’.0- (B) ;
(E) W @A)
(Bemeny e i
© - ;

Qgg&%%&&

A7,

(D) 25.
¥8.  (E) g
W (g 27.
o0, (C) 28
20 (A) 29,
~%. (B) 30,
T (©)
24, (B)
M. (B) 316,
Y 2l 47.
(O 18.
. (B)- 19,
5. (A) 20.°
Drill 7—Averages
AL (B) 9.
27 V) 107
@siz epytd M.
wis Ay ¥Z,
) 137
6 1 (B) 1.
S 57
g @

D)

(E)

(©

(B)

(B)

©
(D)
(A)




Arithmetic Glossary

GLOSSARY: ARITHMETIC

Absolute Value

The value of a number without regard to sign (i.e., it is always nonnega-
tive). : :

Additive Identity

The number that, when added to another, results in that number. Thus the
additive identity is 0.
Additive Inverse

The number that, when added to the original number, results in the addi-

tive identity, 0. The additive inverse of a number is the negative of that
number.

Associative Property

The property that states (for addition) that a + (b + c) = (a + b) + c. This _

also holds for multiplication but not for subtraction or division.

Base ‘
«  Amumber to be rgised to a power.
Commutative Property A

The property that states (for addition) that @ + b = b + a. This is also true
for multiplication, but not subtraction or division.

Complex Fraction

A fraction in which either the numerator, the denominator, or both are a
fraction.

Composite Number

An integer that is not prime, i.e., a number that has factors besides itself
and 1. :

Cube Root

A number. that, when multiplied by itself twice (i.e., number x number x
number), results in the original number.

Decimal \

\

— A number expressed as a whole number (to the left of the decimal point) and

a remainder (to the right of the decimal point). When there is no whole
number to the left of the decimal point, that number is considered 0.

Decimal Point

The point that separates the whole number in a decimal from the remain-
der.

Denominator

The number dividing the numerator in a fraction.

¢
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Difference

The result of subtracting one number from another.
Distributive Property

The property that states (for addition and multiplication) that *(b + ¢) =
axb + a*c. This also holds for subtraction and multiplication (i.e.,

a*(b - c) = a*b — axc) but not for division and addition or division and

subtraction. It is not true that a/(b+c) = (a/b) + (a/c). 1t is true, however,
that (a+b)/c = (a/c) + (b/c).

Even Integer

An integer that, when divided by 2, results in an integer.

Exponent

The number of times the base is to be multiplied by itself.
Factors of a number -

c

A set of numbers that, when mult

iplied together, results in the original
number.
Fraction

A number expressed in the fo
2 by another (the denominator).
. &

Improper Fraction - | : 9

rm of one number (the numerator) divided

A fraction in which the numerator exceeds the denominator.
Integer _ _ ;

The set of numbers {...,-3,-2,-1, 0, 152130}
Irrational Number

A number that is not rationa

I, i.e., cannot be expressed as a ratio of
integers.

Least Common Denominator

The smallest whole numbef tha

_ t results in a whole number when divided
by each of the numbers in a set.

Mean - : : e
The sum of a set of numbers divided by how many numbers there are in
the set.

Med%tr»- e o

%

The number such that half of the numbers in the given set exceed this

number, and half are smaller than it (i.e., if the numbers are ordered, then
the median is in the middle).

Mixed Number

The sum of a whole number and a proper fraction.
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Mode
The number that occurs most often in a set of numbers.

Multiplicative Identity
The number that, when multiplied by another number, results in that
number. Hence the multiplicative identity is 1.

Multiplicative Inverse

The number that, when multiplied by the original number, results in the
multiplicative identity, or 1. Hence the multiplicative inverse of a number
is 1 divided by that number, or the reciprocal of the number.

Natural Number
A positive integer, i.e., {1, 2, 3, ...}

Negative Number
A number that is less than 0 or that falls to the left of 0 on the number
lix_le.

Number Line : ©

_ A line of infinite length with a 0 and positive numbers to the right of 0
and negative numbers to the left. The numbers are ordered, so each is to

the left of numbers larger than it, and to the right of smaller numbers. The "

*. distances between numbers is preserved, e.g., the distance between 1 and
2 is the same as that between 6 and 7.

Numerator
The number being divided in a fraction.

- Odd Integer : ; _
An integer that is not even, i.e., when divided by 2, the quotient is not an
integer. An integer is odd if, and only if, the preceding integer is even.
Order of Operations

The law that requires dealing first with parentheses, then powers of expo-
nents, then muitlphcatlon or division, and finally addition or subtraction.

Percent
A number expressed as a part of a whole (i.e., 100% = 1).

Positive Number i
N A number that exceeds 0 or that falls to the right of 0 on the number line.

Y

Power
The exponent.

Prime Factor

A factor of a number that is prime. That is, it has no factor besides itself
and 1.
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Prime Number
An integer whose only factors are itself and 1.
Product

The result of multiplying two or more numbers together.
Proper Fraction

A fraction in which the denominator exceeds the numerator,
Quotient

The result of division.
Radical Sign

The symbol that indicates to find a root of a number.
Radicand

The numbér whose root (possibly square or cube)
Range

is to be found.

The largest of a set of numbers minus the smallest of the set.

Rational Number

A number that can be expressed as the ratio of two integers.
Real Numher ® :

Any single number (in one dimension).
Reciprocal

The multiplicative inverse.
Repeating Decimal

A decimal with a repeating pattern after the decimal point.

-Square Root ' :

A number that, when multiplied by itself, results in the original number,
Sum _ °
The result of adding two or more numbers together.
A decimal with a finite number of places after
Weighted Mean

The sum-of (the original numb
(the sum of the weights).

Whole Number

A nonnegative integer, i.e., {0, 1, 2, Sk

the decimal point.

ers multiplied by. the weights) divided by
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