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NUMBER PROPERTIES
THE REAL NUMBERS

Real Numbers= R =1/,,3,2.3,—6,—/5 ,—9.43, ...

Integers= Z = ...,—2,-1,0,1,2,...(0 in not negative nor positive)

X, Y, and z are positive integers means x,y,z>=1

Natural Numbers = Counting Numbers= N =1,2,3,4,5, ...

Whole Numbers= W =0,1,2,3,4,5, ...

6

. 2
Rational Numbers = Q = g

= 0.333

W =

Irrational Numbers = Q = i\/Z_, i\/§,ﬂ,...
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B Roundt—he'number to the nearest hundredth — 643.72

iC. Round the number to the nearest thousand 3 OOO .

D. Round the number to the nearest unit. = 2,644 ! m

E. Round the number to the nearest hundred. = 2,600
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. 60 + 8 = 5%x10% + 6x10" + € i
© 21,000 = 20,000 + 1,000 = 2x10* + 1x10%

0.352 = 0.3 4+ 0.05 4+ 0.002 = 3x10"1 +5%x1072 + 2x1073 o

«- e
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-any real numbera,a-0=agand0-a=-a.

) .k . .' ] e . . : 3 -i‘ i ] -
= For any nonzero real numbera, 0 +a =0. Uit i

' For feal r{umbers a and b,ifaxb=0, theh a=0orb= 0. '
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F ;;-'real numbers a,a x( 17

e

5 For aII real numbersaand b, 1(axb) = (- a) Xb ax e

(- b) For all real

' numbersa -1 x (- a)

For all real numbersa,a+1=a.

For all real numbers a, a + (-1) = -

esteh.ir
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or a'ﬁy real numbera, (1xa)+(-1xa) =

a+(-a)=0.




,,“]"]I'“l\‘

Oor Q6 08

oy ,' 5 gt
B

en x even =even
~ odd +odd =even : L a—
~ odd -odd =even . W & |
¥ ‘odd xodd =odd ' e .
odd + even = odd : ~ : '
even + odd =odd : J ,
odd -even = odd : . ‘
even - odd = odd i
odd xeven = even it
even x odd = even o sl
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here is a counting number ¢

s Ee e N oR . . S 1 . aifiac

divisors of_12_'. = 1,2,3,4,6,and 12

12 is an improper divisor of 12 b it A . . 5

1, 2, 3, 4, and 6 are the proper divisors of 12 3 ; 4 /4": ;:‘:;.“x
« primenumber = 2,3,5,7,... . > i “
. cdmposite number is a counting number greater than 1 such that it has at least three divisors.
e prime factorization24 = 2Xx12 = 2X2X6 = 2x2x2%x3 = 23x3
shayesteh.ir 10
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SYMBOLS

shayesteh.ir

= equals
> is greater than
< is less than
= is greater than or equal to
< is less than or equal to
*+ is not equal to
x? x squared
x3 x cubed
53 square root of x
[x] absolute value of x
pi (about 3.14)
+ addition, plus
— subtraction, minus
axb a times b, multiplication
a.b a times b, multiplication
ax*xb a times b, multiplication
ab a times b, multiplication
a+b a divided b, division
a/b a divided b, division
a:b theratioofatob
% percent
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» 'OPERATIONS | iail
- : Comrﬁutatlve Properties (a +b=b+ a) g ‘ o ¥
e _Assouatlve Properties (a + (b +¢) = (a +-b) +c) o : /\ |
. Djstributive Property (a *(b+c)=ab+ac) | . q |
= |dentity Properties(a+0=0+a=qg,anda *1=1*a=aq) o e
* |nverse Properties (a + (-a) =(-a) + a =0) ;
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Any )

roper fractlon (5/4 and 1 73) ////
: ns of the same number. (2/6=4/12) b, oo;r i 08 5

Q6
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OPER’\TIONS'WITH FRACTIONS ..

. 'Addlng Fractlons coi B0 ' g

ey Subtracting Fractions ; : ' /f//:\\

 Multiplying Fractions
e Dividing Fractions
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DIGITS & DECIMALS

e the integer part (unit (ones), ten, hundred, thousand, etc.)

e the decimal part (tenth, hundredth, thousandth, etc.) : A decimal is made up of a whole number part
(which can be a 0), a decimal point, and a decimal fraction. For example, 2.1345
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WORD PROBLEMS

Word problems often use keywords that indicate the operation:

Operation

Keywords

Addition

Sum, total, all together, and, added to, combined, exceeds, increased by, more
than, greater than, plus

Subtraction

Minus, difference, decreased by, less, diminished by, reduced by, subtracted
from, deducted

Multiplication

Times, twice, doubled, tripled, product, multiplied by

Division

Quotient, divided by, divide

Ex: In 36 times at bat, Jones got 8 singles, 3 doubles, 1 triple, and 3 home runs. What part of the
time did Jones get a hit?
8+3+1+3=15 hits = 15/36=5/12

shayesteh.ir
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CONVERSION

convert one unit of measure to another

Time

U.S Customary
English System Units

Metric Units

60 minutes = 1 hour

12 inches = 1 foot

10 millimeters = 1 centimeter

60 seconds = 1 minute

3 feet =1 yard

100 centimeters = 1 meter

24 hours = 1 day

5,280 feet = 1 mile

1,000 meters = 1 kilometer

7 day = 1 week

1760 yards = 1 mile

1,000 milligrams = 1 kilogram

52 weeks = 1 year

16 ounces = 1 pound

1,000 grams = 1 kilogram

12 month =1 year

1,000 milliliters = 1 liter

shayesteh.ir
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MOTION & WORK PROBLEMS

Examples:

A. Sue can paint a room in 4 hours, and Sam can paint the same room in 5 hours. How long would it take them to paint the room
together?
1 1 1 1% T 20

ek e = —==Ft ==ty = —
tT tSue tSam tT 4 5 9

B. Abe and Ben, working together, can build a cabinet in 6 days. Abe works twice as fast as Ben. How long would it take each of them to
build an identical cabinet on his own?
ik 1 1 il 2 1 1

1
— = -1 & TAbe = ZTBen = = — == 2k g tAbe = 9
tT tAbe tBen tAbe tBen 6 tAbe 2tAbe

C. A holding tank can be filled by three pipes (A, B, and C) in 1 hour, 1.5 hours, and 3 hours, respectively. In how many minutes can the
tank be filled by the three pipes together?

IeRorltices o] 1 1

P T4 "L 30 mini
R o®e0e0 120 T e &

D. A copy machine makes 40 copies per minute. A second copy machine can make 30 copies per minute. If the two machines work
together, how long would it take them to produce 1,400 copies?

dT — dl + d2 — T‘1t1 + T‘2t2 - 14‘00 — 4‘0t10r2 + 30t107"2 = i = 20
shayesteh.ir 19



MOTION & WORK PROBLEMS

Examples:

1. A train left Los Angeles at 8 a.m. headed toward San Francisco. At the same time, another train left San Francisco headed toward Los
Angeles. The first train travels at 60 mph, and the second train travels at 50 mph. If the distance between Los Angeles and San Francisco is
440 miles, how long would it take the trains to meet?

rrty = 1rit; + rpt, = 600t + 70t = 440 = t = 4 hours

2. Two planes left Chicago at the same time, one headed for New York and the other headed in the opposite direction for Denver. The
plane headed for New York traveled at 600 mph, while the plane headed for Denver traveled at 150 mph. How long did each plane fly
before they were 900 miles apart?

3. Two cars left Sioux Falls headed toward Fargo. The first car left at 7 a.m., traveling at 60 mph. The second car left at 8 a.m., traveling at
70 mph. How long would it take the second car to overtake the first car?

1)d,=d, =71ty =1t, > 60t; =70t, =>t; =t, — 1 =t, =7 hours = t; = 6 hours

4. Carlos can run a mile in 6 minutes, and Kevin can run a mile in 8 minutes. If Carlos gives Kevin a 1-minute head start, how far will Kevin
run before Carlos passes him?
dC 1 dK 1 tC tK tC'- tC + 1

I e, —dy Tt T — — — My =ttt 1> —=
Cc tC 6 K tK 38 C K G K*K 6 38 K C 6

shayesteh.ir plo}
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7. Kim can paint a barn in 5 days, and Alyssa can paint it in 8 days. Kim and Alyssa start painting a barn together. After 2 days Alyssa gets

sick and Kim finishes the work alone. How long did it take Kim to._finl’sh painting the barn? -

— = — R S (4T . . : ’/—\\
X { |

8. Jay can prune an orchard in 50 hours, and Ray can prune the orchard in 40 hours. How long will it take them to prune the orchard if 4

they worked together?

SO 2008
50 40 g
shayesteh.ir 21
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: : The key dlf'ference between percentage an ercentlle is the percentage is a
 mathematical value presented out of 100 and percentile is the per cent of values

below a specific value. The percentage is a means of comparing quantities.
A percentile is used to display position or rank

shayesteh.ir
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) = prmczpal, MO e | P prmczpal amount

= Annual interest rat it b - r = Annual interest rate
: t = term of loan, in years o t = Number of years v
» j!
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Polynomial 6 — x7 +y72 + 4yx o, . 24

P

_0X7‘. + y1/ 2

Coefficient 3y~* ' e : A

Like terms —5x*y3 & 9x*y3 " | [
Unlike terms —5x%y3 & 9x*y3 S
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 16Xx16X16 = 4096

Cub:.Rbét : l A Vx A =252 :
4thRoot : ‘{/E 2 N\
In R/a, nisthe index, a is the radicand, and V is the radical sign. { ﬂ
Vx@ = (x)“n V2 =13
pwsss @%b = avab el :
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4, (xy)?= x%xy? -
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,-W'e ugeexponents to wrlte m!mbers ) expar . il
' 2 ' 265 = 200 + 60 + 5 _; ;XlOz + 6 x10% + 5%x10°

© 045=04+005=4x10"! + 5x1072
243 =20 +4+03=2x10" +4x10% +3x107". f,(/“\\

. In Ya, nis the index, a is the radicand, and V is the radical sign.
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times a special symbol such as ¢, o, #, or °

i - i T "

fCx,y) = O x # y=x « y f
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If b2 < 4acis negative, the quadratic
equation has no real roots.

— = +x — = x1%5
a 1 2 a
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d ‘weighted averages: the average of two or more averages
‘. SUM=hA+iB+jCandN=h+i+j.AVE=(hAr+iBtjC)+(Ig+'i+j). m
5 i ¥ /
O range =R = MAX - MIN ’
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'h'  ~'18($90) + 20($76) + 24($80) $1 & D _ ',

N= 18+20+24 62 ‘ e 'j 7o
AVE = $5,060 + 62 = $81.6129 = $81.61 . ; h\
A ¥ ’!‘
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GROUP FREQUENCY TABLE (INTERWAL AND FIX)
second Frequency second Midpoint Frequency
51-55 2 51-55 53 2
56-60 7 56-60 58 7
61-65 8 61-65 63 8
66-70 4 66-70 68 4

53%X2 +58x7 + 63X8 + 68%x4 - 1288

2+7+8+% T s

Approximate Average =

Mode = 8

Median range: The median is the number in the middle, here is the 11th number, in the 61-65 group:
We can say: "The median group is 61-65"

shayesteh.ir



51-55 56-60 61-65 66-70 . 53 58 63 68 5 //—/—\\

m Interval & m Fix i ‘M
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s : A = v * e ,. w -:;': : A o
* https://www.youtube.com/watch?v=aFp DurN

i
e

o https://www.youtube.com/watch?v=reiulNZhRiE
¢ https://www.youtube.com/watch?v=xTwDmnEEb9E
_ : . '1
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https://www.khanacademy.org/math/ap-statistics/summarizing-quantitative-data-ap/measuring-center-quantitative/v/median-histogram
https://www.youtube.com/watch?v=aFpHDurNGoU
https://www.youtube.com/watch?v=reiu1NZhRiE
https://www.youtube.com/watch?v=xTwDmnEEb9E

INTERQUARTILE RANGE & BOX PLOTS

Sometimes we want to look at the way the data spread out with
greater detail than the range provides.

Example:
A.9, 11,10,5, 13,21, 23

The ordered values are 5, 9, 10, 11, 13, 21, 23.

The middle value of the seven values is 11. The median (MD) is 11.
The values from the minimum (MIN) to the median (MD) are 5, 9,
10, 11. The two middle values are 9 and 10.

(9+10)+2=9.5=Q1.
The values from the median to the maximum (MAX) are 11, 13, 21,
23. The two middle vales are 13 and 21.

(13+21)+2=17=0Q3.
The interquartile rangeisIR=Q3-Q1=17-9.5=7.5

shayesteh.ir

Interquartile Range
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T
Ql Q2 Q3 Q4

\Y/ITq

Median

Max
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- Them .\fa.Ues‘“of the SI'X v a1 + 127) '2=120.5. The median (MD) is 120.5.
.‘;The va ues from the minimum (MIN) nedia
The middle value is 105. Q1 = 105. T

The values from the median to the maximum (MAX) are 123, 134, 219. The middle value is 134. Q3 = 134.
The mterquartlle rangeis IR=Q3-Q1 =134 - 105 2 /@
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| alues é’ré-’?, 3,’ .6, 9, 4, ; &
‘}The mlddle two values of the fourteen vaIues are and -8 (8 + 8) 2 =8 and the MD = 8.
.:The values from the MIN to the MD are 3, 3 4,5, 6 7 8. .-

The middle value is 5. Q1 =5.
The values from the MD to the MAX are 8, 9 11, 14, 16, 17 19. m

The middle value is 14. Q3 = 14. The interquartile range is IR=Q3 -Q1 =14-5=9. y,

shayesteh.ir 40
7



to .

\
xxxxx
xxxxx
1

- The ordered values are 2, 5,6,6 7, 7, , 15, 18, 21 . , 25, 28. The middle value of the thirteen values is
10. The MD = 10. The values from the MIN to the Mf)'arez 5,6,6,7,7,10. The middle value is 6. Q1 = 6. o

The values from the MD to the MAX are 10, 15, 18, 21, 23, 25 28. The middle value is 21. Q3 = 21.

The interquartile range is IR=Q3 -Q1=21-6=15. m
ki X /
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0, 25, 30' 35"40 45

- TotaI eIements are 10 o) the Median is the average of 5th &

‘This spl‘lts our set into 2 halves one belng lower and upper the median each having 5 terms, again the median for this set is the
3rdterm ((5+1)/2=3) _ v

H'ence 40-15=25

Also keep in mind whenever you have even number of terms the IQRs will be simply the difference of the median of two halves

shayesteh.ir 43
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Frequency

8

)

: — : 9

‘. ‘:SUM 8(5) + 2(6) + 9(9) + 6(11) + 3(12) + 1(14) + 4 BE 309 T :

NUM = 8+2+9+6+3+1+4=33 | = = :

- o 14 1

AVE=SUM+NUM =309 + 33 =9.363636...=9.36 . 15 4
shayesteh.ir 16
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ue cy dlstrlbutlon o ’
SUM 6(4. 5) +4(8.5) + 19(12.5) + 8(16 5) - 305. 5
NUM 6+4+9+8 527,
'AVE =SUM +NUM =305.5+27=11.31

shayesteh.ir
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Interva!I Frequency Midpoint of
' interval
3-6 6 4.5
7-10 4 8.5
11-14 9 12.5
15-18 8 16.5
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3-6 7-10 11-14 15-18 4.5 8.5 12.5 16.5

M Interval B Fix
shayesteh.ir 49



TYPES OF AVERAGE & STANDARD DEVIATION

First +k Xk
Mode Mode Mode + k ModeXk
Average (Mean) A A+ k AXk
Min Min Min + k MinXk
Max Max Max + k Maxxk
Median M M+ k MXxk
Range R R+k Rxk
Interquartile Range IR IR + k IRXk
Standard Deviation SD SD SD Xk

shayesteh.ir
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NORMAL DISTRIBUTION OR BELL CURVE

Where m is the mean, and m+d and m-d designate
one standard deviation greater and less than the
mean. The percentage values in the above figure
indicate what percentage of the data fall into that
region. GRE data analysis questions that measure
your understanding of the normal distribution may
or may not provide you with a plot (as above).
*The mean, median, and mode of the data are
nearly all equal

shayesteh.ir
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NORMAL DISTRIBUTION OR BELL CURVE

e The area under a normal curve is 100%.

e 50% of the values are above the mean and 50% are - ki >
below. > 99.7% 3
e About 68% of the values are within 1 standard 34.1% 34.1%

deviation of the mean. /\

e About 95% of the values are within 2 standard

i) 68.2%
deviations of the mean.

95 1.4%

e About 99.7% of the values are within 3 standard
deviations of the mean.

! -406 -30MR-DIGENE- [0 u +16 +20 +30 +4¢0
* The mean, median, and mode of the data are nearly

all equal

shayesteh.ir



NORMAL DISTRIBUTION OR BELL CURVE

Example

The average men’s height in the US is 70 inches + 3 inches.

(a) What percent of men are between 67 and 73 inches tall?

99.9%

99.7%

34.1% 34.1%

(b) What percent of men are between 64 and 70 inches tall? /\
(c) What percent of men are taller than 79 inches?
68|.2%
Answers:
95 |.4%
(a) 68%
(b) 47.5% ®c  30- 20 96 L +lo 420 ¢ 436 +o
61 64 67 70 73 76 79

(c) 0.15%.

shayesteh.ir
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A. Quantity A is greater. . .

B. Quantity B is greater.

C. The two quantities are equal

D. The relationship cannot be determined from the information given.

shayesteh.ir

-

54



NORMAL DISTRIBUTION OR BELL CURVE

99.9%

99.7%

34.1% 34.1%

75th percentile

13.6%

Answer: B
-40 -36 -26 -10 U +16| 426 430 440

I
shayesteh.ir |



NORMAL DISTRIBUTION OR BELL CURVE

* Question: Stats-R-Us laboratories has conducted a survey to ‘ i
determine how many strawberries are eaten by 100,000 99.7%
people during a one year period. The data indicate that the
number of strawberries eaten is approximately normally
distributed with a mean of 29 strawberries, and a standard /\
deviation of 4 strawberries eaten by each person. According to
this data, approximately how many of the surveyed people ate
more than 25 strawberries during the course of the year?

* 16,000

34.1% 34.1%

68|.2%
95 .4%

* 48,000 FORT G  0G o 'L * 410 +20 +3¢° +4G
e 21 25 29 33 37 41
50,000

* 68,000
* 84,000

shayesteh.ir 56
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e 12+ 18 =30 g:\;;\r.t;I‘ ‘the bag. TF re 1= 132 w_agls to get 2 red (not blue) marbles.
e are 30 x 29 = 870 ways to get 2 arbles from the bag.
i e 22 -

870 145 ,*47?::§h
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-

P(not blﬁe) =
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Answer = 24/56 = 3/7
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.~ Answer:5l=5%4%3%2%1=120
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