FRACTIONS TO DECIMALS
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Know the decimal to fraction conversion for the same set of

Lo L_o16
5 6

2 04 3_083
5 6

3_06 10125
5 8

4_08 30375
5 8
L_o0s 30625
20 8
1004 T 0875
25 8

number, ie. (375 3 .

POWERS OF NUMBERS

2 =4

2°=8

2*=16
2°=32
2° =64
27 =128
28 =256

Also know the equalities above in reverse order, i.e. 64 =2°.

117 =121 3 =27
12’ =144 3*=81
13° =169 4 =64
14% =196 4* =256
15% =225 5’ =125
16 =256

17% =289

ORDER OF OPERATIONS

e

1. Parentheses.
2. Exponents.

3. Multiplication and Division from left to right.
4. Addition and Subtraction from left to right.

FRACTIONS

Adding Fractions

a c_ axd+ cxb _axd+cxb

b d bxd dxb bxd

2 3 2x4 3x3 2x4+3x3 17
Ex;: st-=g—+—F—=——"—""=—

374 3x4 4x3  4x3 12

Subtracting Fractions
a_c_axd cxb _axd-cxb
b d bxd dxb bxd

Ex:
y P

Ity x-1_x(+y) yx-1)_x(+y)-y@x-1
xy »x xy

_Xtxy—yx+y xty

xy

Xy

Multiplying Fractions

a c_axc

2,5 _8x¢
b d bxd

Cancel any common factors from the denominators and the
numerators and then multiply.

OTHER NUMBERS

7 ~3.14 0l=1 41=24

2 ~1.4 =1 51=120

Bal7 21=2 61=720
1=

\/§z2.2 =0

Notice the following:

1.4 =1.96~2 1.7 =2.89~3

Imillion = 1,000,000 = 10°

1billion =1,000,000,000 = 10°

Prime numbers less than 20: 2,3,5,7,11,13,17,19

DIVISIBILITY

A number is
divisible by... 5

2 it is even or the ones digit is 0,2,4,6,8.

3 the sum of the digits is divisible by 3.

4 the number taken from the last two digits is
divisible by 4 or it is divisible by 2 twice.

5 the ones digit is 0 or 5.

6 itis even and divisible by 3.

9 the sum of its digit is divisible by 9.

ﬁlll_lxl

Ex: Sx

£ w2_2x2_

¢ Crackthes Al

Multiplying/Dividing Fractions with Decimals
Convert decimals into fractions, and then calculate.

51 1
Ex: 0.33xl+0.6=£x1+3=ﬁx£1x5=i
11 10071175 190 10
% M4
10

MULTIPLYING/DIVIDING LARGE

AND SMALL NUMBERS

Express the numbers using scientific notation. Then calculate.

1 107
—4 -1 2
x: 0'0004><500="{xw4><5><102=71"1° EF g
0.008 zéxwl 2

PRIME NUMBER

A prime number is a positive integer which has exactly two
distinct factors: 1 and itself. 2 is the only even prime number.

Checking Prime

To conclude is a prime number, » must not be divisible by the
prime numbers less than+/n. Always a start dividing in increasing
order starting from the smallest prime number (2).

Ex:

Is 127 prime? /127 ~ 12 The prime numbers less than 12

are 2,3,5,7, and 11. Check if 127 is divisible by any of

these prime numbers. We see it is not divisible. Hence 127 is
a prime number.

EVEN & ODD
Even + Even = Even Even +0dd = Odd
0Odd + Odd = Even
Even - Anything = Even 0Odd - Odd =0dd
Recognize

n is a positive integer.
Examples of even numbers: 27,4 +2n,n(n-1),10(n+3),
n+n’ +2,n° +n*

Examples of odd numbers:2n+1,4n° —1,n* +n+1,
(6n-9)(2n*+3),2n" +4n-3

MULTIPLYING/DIVIDING

EXPONENTIALS

1. Convert fractions into exponents.

2. Recognize numbers that are powers or squares of other
numbers. Rewrite those numbers in exponential form.

3. Break original bases into common bases.

4. Combine common bases using exponents rules.

4 -12
Ex: %x128=104x2“2x5'5x128
=(2x5)" x272 x5 x2" =2* x5 x 2712 x5 x 2
i
10

RADICALS

Simplifying Radicals
Move square factors out of the radical until no square factor is
left.
Ex: 800 = v8x100 = v8x+/100 =108 =10v/4x2
=10x/4 x~/2 =10x2x+/2 = 2042
Rationalizing the Denominator

Multiply numerator and denominator by the radical in the
denominator.

— 24—12+7 x 54—5 - 2—1 x5

b LT {1
2 2x2 22 2

S

s
[y
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x*=1ifx=0
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=

1/n
=(x)" =x

Example
22 X23 = 22+3 = 25
(32 )3 323 _36

6 =(2x3)' =2*x3
L_jor
10

1
72

3 3
(i—) =%=2’><3‘3
\/g=61/2
3/2—6=(25)”3 ot _p2

22 x22—2 = 22—2 = 20 =1

1

Know all the rules in reverse order, i.e. x“=—.
If x™" = y where y # 0, then x has two values. *
Ex: x*=16

x=2o0rx=-2
If x** = y, then x is unique.
Ex: x’ =-27

x==3

COMMON PRODUCTS

(a+b)(c+d)=ac+ad+bc+bd
Ex: (2x+y)(3x—2y) =2x3x+ 2x~(—2y)+y-3x+y~(—2y)
=6x" —dxy+3xy—2y"
=6x" —xy—2y°
(x+y) =x*+2xp+y*
Ex: (5x+2y) =(5x) +2:5x2y+(2y)"  =25x"+20xy+4)*

(J\:—y)2 =x’-2xy+y’
Ex: (\/3—«/5)2 =(\/§)2—2.J§.\/§+(\/§)2=5—2Jﬁ+3=8—2\/1_5

2

(x+7)(x-y)=5"~y
Ex: (3-V5)(3++5)=3~(+5) =9-5=4
Be able to Apply the above rules in reverse order.
Ex: x* -2x—24=(x+4)(x-6)
9y +4x* +12xy = (3y + 2x)’
—8x+2x" +8 =2(—4x+x*+4)=2(2—x)’
—9+4x% =4x” -9 =(2x+3)(2x-3)

EQUATIONS WITH ONE VARIABLE

Cross Multiply Technique

If both the left hand side and the right hand side of the
equation are or can be expressed as fractions, apply the
cross multiply technique.




ARITHMETIC PROPERTIES EXPONENT PROPERTIES PROPERTIES OF COMPLEX NUMBERS

ASSOCIATIVE a(bc) = (ab)c a'a"=a"" (@")"=a™ (ab)"=a"b" i=~/=1 2=_1
COMMUTATIVE  a+b=b+a and ab=ba
| —a=i >
DISTRIBUTIVE  a(b+c)=ab+ac at=u V-a=iNa, a20
. . (a+bi)+(c+di)y=a+c+(b+d)i
ARITHMETIC OPERATIONS Examples (%] =[9) -z (a+bi)-(c+di)=a—c+(b-d)i
a/, a (a+bi)(c+di)=ac—bd + (ad +bc)i

ab+ac=a(b+c) g_£=ad—bc a—n—a""" 1 (a+bi)(a—bi)=a2+b2

2 _a_b b d bd am - _am—n

= a=b_b-a @ =1,a%0 |a+bi|=~a* +b’
(a] c—:;’ d—; o (a+bi)=a-bi

’y a+ a
\b)_a PR (;) = (a+bi)(a+bi)=|a+bi|

¢ b 1 bi bi

a _ac ab+ac=b+ %0 1, _ (a—bi) __a—bi
DY b a ¢ (a+bi) (a+biYa-bi) a*+b

3) no(1 1

a,c_adthe (L=ﬂ ar =[a'" =(a") COMPLETE THE SQUARE
L= (4] be 4D

b d bd (—J { NGO | WA |

UALITIES

ax® +bx+c = a(...)* +constant

QUADRA'"C EQUA|ON 1. Divide by the coefficient a.
2. Move the constant to the other side.
ifa<bthena+c<b+canda—-c<b-c 3. Take half of the coefficient b/a, square
For the equation R bz —4ac ifa<bandc>0thenac<bcanda/c<b/c 4, gaaggratﬂz II::s?g:ho?She: -equation.
ax’=bx=c=0 = % ifa<band c<0thenac>bcanda/c>b/c 5. Use the square root property.
6. Solve for x.
RADICAL PORPERTIES g LOGARITHM PROPERTIES COMMMON FACTORING Ex ABSOLUTE VALUE
> . a,ifa>0
a,b_Oforeve:\n ify= log,x then b’ = x x2—a2=(x+a)(x—a) |a|={ > o
 P— log,b=1and log,1=0 —a, ta<
Ya=a & . Es x* +2ax+a* = (x+a) ’
dd—_ wfa log,b* = x ) , 2 || =|-d|
a="Na e — 5 x*—2ax—a" =(x—a) 3
n al>
%fab =3/ax/b tog - o3 x* +(a+b)x+ab=(x+a)(x+b) a
A% = ﬁ log,a x* +3ax’ +3a’x+a’ = (x+a)’ |l =]al 8
n log, (x") =r log,x
b b 8,() S x3+a3=(x+a)(x2—ax+a2) £=M
{a" =a,ifnis odd log, (xy) =log,x +log,y 3_ 3 _ 2 2 bl [b]
on (221 . x —a =(x-a)(x"+ax+a’)
a" =| a |, ifn is even 085 ; =108,x — 108,y x2n _a2n — (xn _an)(xn +an) |a = b| < |a|+|b|



x-3 2

Ex: m=§:>3(x—3)=2(x+4)
3x-9=2x+8
x=17
Self check

Plug the solution you have found back into the original equation
and check if the equation still holds.

Suppose x =17 is the solution you found for equationx—_z = %
X+
173 _14_2  the solution is correct.
17+4 21 3 ’
SIMULTANEOUS LINEAR EQUATIONS
Solving by Substitution

1. From any of the two equations, write y in terms ofx.

2. Plug the expression for y into the other equation.

3. Solve for x in the new one-variable linear equation.

4. Compute y by plugging the value of x into the expression
found in step 2.

x+y=3 (1)
y
x—y=1 (2)

Using equation (1) to write y in terms of x gives y =3 —x.

Plugging into equation (2) gives x—(3—x) =1. Solving x

yields x = 2. Plugging in the expression for y gives y =1.

Solving by Adding or Subtracting Equations

The goal is to form a new one-variable equation by adding or

subtracting the two original equations.

- If the coefficients of a variable are the same in the two
equations, subtract the two equations.

- If the coefficients of a variable are of different signs in the two
equations, add the two equations.

- Otherwise, match the coefficients on one variable in both
equations by multiplying the proper factor, then add or
subtract the two equations.

The new equations will only involve one variable. Solve it. Plug

the solution back into any one of the original equations to solve

for the other variable.

3x-2y=4 (1)
Bx: {2x—y=3 )

Multiply equation (1) by 2 on both sides.
Multiply equation (2) by 3 on both sides.

{6x—4y:8 (3)

6x—3y=9 (4)

Subtracting equation (4) from equation (3) gives —y =—1. Solving
for y gives y =1. Plugging back into equation (1) obtains x = 2.

QUADRATIC EQUATIONS

Solving by Factoring
Always try to solve quadratic equations by factoring first. If you
cannot factor, then apply the quadratic formula.

Ex:  Solve for x.
X' —4=3x

x*=3x-4=0=(x-4)(x+1)=0=> x=4orx=-1

—b+~b* —4ac
2a

Quadratic Formula
For ax” +bx+c =0, the value of x is given by x =

Ex: Solve for x.
X’ —2x-4=0
_(2)xy(-2) -4(1)(-4) 2+ax16 _24420
200) 2 ?
=¥=li\/§ — x=1+/5orx=1-+5

EXPRESSION SUBSTITUTIONS

When individual variables of an expression cannot be
determined, try to look for a substitution for that entire
expression.

Ex: If y* = 2, what is 3xy* ?
x

¥ :—2—33x3y6 :—27:>(xy2)3 =27=x’=-3
X

Substituting —3 for xy* in 3xy” yields 3xy” =3(-3)=-9.

INEQUALITIES

Adding or subtracting the same expression to both sides of an
inequality does not change the inequality.

Ex: Solve forx. 2x—-1>x+2=2x>x+3=>x>3

Multiplying or dividing the same positive number to both sides
of an inequality does not change inequality.

2x-123=2x24=>x2>2

Multiplying or dividing the same negative number to both sides
of and inequality reverses the sign of the inequality.

Ex: Solve for x.

Solve for x.
—3x-1<5=>-3x<6 =>x<-2

Ex:

Ifxy >0, thenx>0, y>0orx<0,y<0.

If£>0, thenx >0, y>0o0rx<0,y<0.
y

Ifxy <0, thenx>0, y<0orx<0,y>0.

If£<0, thenx >0, y<0orx<0,y>0.
y

Solve for x.
|3x+1|=5
3x+1=50r3x+1=-5

Ex: Solve for x.
|2x+1}=x+1
2x+1=x+10r2x+1=—(x+1)
4
x=§orx=—2 (s

3
If |[x|<a, thenx<aandx>-a. Ex: Solve forx.
|2-5x|<3
2-5x<3and 2-5x>-3

x> 1 andx <1
5
Ex: Solve for x.
|4x+3]>5
4x+3>5 or 4x+3<-5

x>%orx<—2

If |[x[>a, thenx>aorx<-a.

COORDINATES

y-axis
Quadrant I
(a,b)

Quadrant IT

Quadrant IIT | Quadrant IV

The line x=0 lies on the y-axis. The line y=0 lies on the
x-axis.

Distance and Midpoint Formulas
The coordinates of P and Q are
[xl, ylj and (xz, J’2) respectively.
The distance between P and Q is :

PO= -y +(-»)
If R is the midpoint of line segment
PQ, then R's coordinates are
[x. X Kt )
27 2 )
Equation of a Line
Equation: y=mx+b
‘Where m is the slope and b is the y-intersect. We will be using
this representation throughout the coordinate section.

Rough Directions of the Slope

A T

m>0 m<0 m=0

m undefined

Finding the Equation of a Line
Suppose the line passes through points (xl, Y1) and (xz, ¥, ) The
line can be represented with the equation y = mx + b. Find m
and b.
. Tise _ Changeiny _(y,-»)
run Changeinx (x,-x,)

Use any one of the two points to find b. Because (x;,y,) lies on

the line, then y, = mx, + b. Hence b = y, —mx, with
m= (.Yz _yl)/(xz _xl)'
Intersects

x-intersect: A point lying on the x-axis has the form of (a, 0). To
find the x-intersect of a line, set y = 0 and solve for x.

mx+b:0:>x—:—b

The x-intersect point is (—i , 0).
m

y-intersect: A point lying on the y-axis has the form of (0, c). To

find the y-intersect pf a line, set x = 0 and solve for y.
mO0+b=y=y=>b

The y-intersect points is (0,5).

TRIANGLES

In a triangle, the sum of the length of any two sides must be
greater than the third side. Mathematically, this means:

at+b>c a @
a+c>b
b+c>a b

The sum of the angles is 180°.
L1+ £2+ £3=180°.

Right Triangle
Pythagorean Theorem right triangle
oad+b =

B
a
b

This statement has two meanings: in a right triangle, the
pythagorean theorem holds; if the pythagorean theorem holds,
then the triangle is a right triangle.

Ex: Find the area of the triangle below given the lengths of its
three sides.

Notice the following:

2 2
(2v2) +3=8+9=17=(17) 7
22
The triangle is a right triangle.
Area=1/23242 =32 3
Special Right Triangles
Angles Ratio of the sides
45°—45°—00° 1:1:42
30° —60° —90° 1:43:2
Do not need to know 3:4:5
Do not need to know 5:12:13
Isosceles Triangle
An isosceles triangle is a triangle with atleast A4
two equal sides or two equal angles.
The height/ bisects ZBAC,and D is the a a

mid point of BC. By pythagorean
theorem, & = | AB*~ (1/2-BC)2 5 B D C

Equilateral Triangle

An equilateral triangle is a triangle with all
sides equal or angles equal.

AB=BC=AC

ZABC = ZBCA= ZCAB = 60°

Suppose the equilateral triangle on the
right has sides of length a. Find the area.
D is the mid point of BC-BD =1/ 2-a. By pythagorean
theorem, h=+/4B’ — BD? = \Ja’ ~(1/2.a)’ =\3/2a.
Hence, Area =1/2-a+/3 / 2-a =~/3 / 4-a*. Notice here

that A4BD is one of the special right triangles. We can also
obtain A directly using the ratio, h = BD-/3/1=+/3/2.a.

CIRCLES

Are Length and Circular Sector
—  x
arc length AB=——2nr
gth 360

Ex:

shaded sector area = —— 2712
360



Inscribed Right Triangles

If a triangle is inscribed in a circle and one of its sides is a
diameter, then the triangle is a right triangle.

If a right triangle is inscribed in a circle, then the hypotenuse
is a diameter.

Ex: Cc D

A E

In the semi-circle above, AE is the diameter. Points B, C, and D
all lie on the semi-circle.Then A ABE, AACE, and AADE are
right triangles. The right angles are ZABE, ZACE, and ZADE.

Ex: In the figure on the right, right B
triangle AABC is inscribed in a
circle. Also, 4B = 6 and BC = 8.
Find the radius of the circle. A c

AC must be the diameter. Recognizing
6:8—3:4, AABC is one of the special
right triangles. Using the ratio,

AC = 6-5/3 = 10. The radius is 5.

Isosceles Triangles inside a Circle
Look for isosceles triangles inside the circle formed by its
radius. These isosceles triangles contain key information

about relatio ShipS between the angles. B -
IA\ D
’ v

Ex: In the figure on the right, O is the
center of the circle. There are 3
isosceles triangles inside the circle:
AAOB, ABOC, and ABOD.

The Systematic Approach

Ex: Dave's age is exactly 3 times Jane's. Their ages combined is
24, How many years older is Dave than Jane?

. As you read the problem. translate the given statements

into equations with carefully chosen variables.

“Dave’s age is exactly 3 times Jane's.”

Let D and/ denote the ages of Dave and Jane respectively.

On paper: D=3/

“Their ages combined is 24."

On paper: D + /=24

Translate the question portion of the problem into an

expression or a variable. Be sure the names of the variable

are consistent with the ones defined in the previous step.

“How many years older is Dave than Jane?"

On paper:D-J=7?

. If the given statements and the question portion of the
problem is translated correctly, then there is absolutely no
need to reread the problem. Look for relationships between
the given statements and the question, and then solve.

We have: { D=3J

=

g

w

D+J=24

We are looking for: D -
Logically, we need to solve for D and J individually to get
D-J. Dand Jcan be solved from the two equations.

Identifying Simultaneous Linear Equations

In word problems, watch out for simultaneous linear
equations.

Ex:

In a classroom, the ratio of boys to girls is 2:3. There are 6
more girls than boys. How many girls are there in the class?
Let b denote the number of boys, and g denote the number
of girls. We have:

8. 2
g 3 U]
g-b=6 (2

Cross multiplying equation (1) yields 3b = 2g. We arrange
the terms to get:

3b-2g=0
g-b=6

Essentially, this problem translates into a system of two
linear equations.

Distance = rate- Time D=RT
. Distance D
Time=—— =—
Rate R
Rate = —Dls@ce R= 2
Time T

GEOMETRY

Tangent of Circle

In the figure on the right, O is the center
of the circle. If line | is a tangent line of the
circle, then | is perpendicular to the radius
that is connecting the tangent point with the 4
center of the circle. Always make this
connection when you encounter a tangent

i

line of a circle.
a 7B a\ B Za+Zp =180°
B
’B o Il
B I
[ :

[, is parallel with /,. Angles with the same name are equal to
each other. Also Za + £ =180°.

(o4

6/r B a v/6

In the figures above, Z0 = Za + Zf. This is because
£0+ Ly =180° = Ly + Za + Z. Subtracting £y from the
left and right hand sides of the equation yileds the desired result.

The sum of the interior angles of a polygon is (n -2)180°
where n is the number of sides.

WORD PROBLEMS

Work = (Work Rate)- Time W =RT

Time = . S T= L4
Work Rate R

Work Rate = Work R= %

TwoBbje-cts Traveling i;1 tl;e-Same Direction
Relative Distance Traveled
Relative Rate

Time =

where the relative distance traveled is the distance the faster
object traveled relative to the slower object, and the relative
rate is the faster rate minus the slower rate.
Let D, denote the relative distance traveled, and R, denote
the relative rate. We have the following three relations.
2 D,=RT 2

R T
Ex: 4
Car A and Car B are traveling in the same direction along
the same route. Car A is 100 miles behind Car B and is
traveling at a constant rate of 80 miles/hour. Car B is
traveling at a constant rate of 60 miles/hour. How many
hours would it take car A to be only 20 miles behind?

Let Ry and Rz denote the rates of car A and car B
respectively. From the problem, we have the following:

=

R, =80 R, =60

R = relativerate=R, — R, =20

D, = relative distance traveled =100—20 =80
D, 80 _ 4

r

R 20

It would take car A 4 hours to be 20 miles behind car B.
Given the identical setup, if the question asks how many
hours would it take for car A to overtake car B by 10 miles,
the only change needed would be D, =100+ 10 =110.

Two Objects Traveling in Opposite Directions
_ Total Distance Traveled

Total Rate
where the total distance is the sum of the distance the
two objects traveled, and total rate is the sum of the two
rates. Let Dy denote the total distance traveled, and Ry
denote the total rate. We have the following three relations.

r=Lr
R,

Time

D, =R,T R =2r

Ex: Car A and Car B are 100 miles apart on along a route.
Car Ais traveling at a constant rate of 30 miles/hour,
whereas car B is traveling at a constant rate of 20
miles/hour. If both cars are traveling toward each
other, how long would it take for them to meet?

Rectangle
Area = base - height = bh

Perimeter = 2(base + height) =2(b+h)

Parallelogram
Area = base - height = bh

Trapezoid
Area = (average base)height = %(bl +b,)h

Triangle
B Area = % base - height

1 1 1
yi ¢ =y ACh=2 Bl == BCh

2 2
Circle
Area = 7-(radius)® = 77’
Perimeter = 27 radius=2zr

T Rectangular Solid
i . Surface Area = 2(Iw+Ih+ hw)

Volume = (Base area) - height = Iwh

Cylinder
Surface Area = 277> +27rh

Volume = (Base area) - height = 77°h

Let Ry and Rz denote the rates of car A and car B respectively,
Dy and Dg denote the distance car A and car B traveled
respectively. From the problem, we have the following:

R, =30 R, =20
D, =D,+D, =100
R, =R,+R,=30+20=50

Dy _100_,
R, 50
It would take them 2 hours to meet.
Work Rate

Ex:

It takes 3, 4, and 5 hours for A, B, and C, respectively, to
finish a certain project. Suppose A starts working on the
Project alone for half an hour. Later on, B and C decides to
Join A to finish the project together. How many more hours
will it take for them to finish the rest of the project?

Let W denote the project, t denote the time A, B, and C,
spent on the project when they are working together. From
the problem, we have the following:

=3 t,=4 =5
R g WV g WW
i, 3 t, 4 b 3
1w w
W,==R, =—="
4 23 6
/14
Wy =W —W, =W ——==""
Left A 6 6
Sw
t:WLeﬁ: Wien — 6 =ﬂ
lexl RA+RB+RC (Z_‘_K.‘_K) 47
3 4 5
Shortcut

In the problem above, the workload (W) of the project is not
specified. It is implied that the amount of workload should
not affect the final answer. We typically assume W= 1. For
ease of calculation, consider choosing a number for W such
that the rate at which each person works is a whole number
rather than a fraction. Therefore consider

W=t g -tc=3-4-5=60.

=—=—=20 R,=—=—=15
e 3 P, 4
LA I

te 5

1 1
W,=—R,=—=20=10
A2 2
Wy =W —W,=60-10=50

Wpn Wen 50 50

t= = = =
Wew R, *R,+R. (20+15+12) 47

We get the same answer but with easier calculations.



RATIO/PERCENTAGE PROBLEMS
Translation
Let Q; denote Quantity 1, and Q, denote Quantity 2.

Statement

0, is 20% of Q,.

0, is 20% more than Q,.
Q, is 20% less than Q,.

Translated Statement
0,=020,
0,=(1+02)Q, =120,
0,=(1-0.2)Q, =080,

The ratio of O, and Q, is 3:4. 9.3 or 40, =30,

o 4
Q, is decreased by 20%. 0,1-0.2)=0.80,
0, is increased by 20%. 0,(1+0.2)=1.20,
After adding 5 to O, and O+5_6
subtracting 4 from Q,, the ratio 0, —4 7

of the two new quantities is 6:7.

Ex: Column A ColumnB

x* x*

Let x = 0.Then column A and column B both equal to 0.

Letx = 2.Column A equals 4; column B equals 16. Column

B is greater than column A. The relationship between the
two columns cannot be determined from the information
given. The answer is D. Try to keep the numbers that are
being tested small.

Common numbers to plug in: —2,—%,—1,—1,0 13

, 50502
PN

Subtract B from A. Compare the result with 0. If A — B > 0, then

A>B; ifA-B<0, thenA< B; if A—B=0 then 4= B.

Ex: Column A
x*+1

Column B
2xy -y

Average

The average of n values is defined as the sum of the n
values divided by n.

The average of n evenly spaced values is equal to the sum
of the smallest value and the larger value divided by 2.

Ex: The average of 3, 6,9, 12, and 15 is

2+6+9+12+15 3+15

9 or 9.

Median

If nvalues are ordered from least to greatest, the median
is defined as the middle value if n is odd and the sum of
the two middle values divided by 2 if n is even. The median
is equal to the average for n evenly spaced values.

EX: The median of 2, 4, 6, and 8 is —4; 6_s.

Mode

The mode is defined as the most frequently occurring value.

EX: The mode of 1,2, 5, 5, 6, 6, and 6 is 6.

Range

The range is defined as the greatest value minus the least value.

Ex: Therangeof1,3,4,5,5,6,and 6is 6-1=5.

Standard Deviation

The standard deviation of n values is calculated by:

1. Finding the average

2. Finding the difference between each value and the average

3. Squaring each of the differences

4. Summing the squared values

5. Dividing the sum by n

6. Taking the square root of the result

Ex: Find the standard deviation of 2, 6, 8,9, and 10.
2+6+8+9+10

(1) The average is — =17.
2-7=-5 (-5=25
6-7=-1 -D*=1

(2)and (3)8-7=1 =1
9-7=2 2% =4
10-7=3 3¥=9

(4) 25+1+1+4+9=40

(5) and (6) \/4;0=\/§=2\/§z2.8

WORD PROBLEMS

EX

In a community college, students are only allowed to
choose from three majors: English, Math, and Art. The
ratio of English, Math, and Art majors is 6:7:4. If there are
2,400 more Math majors than Art majors. How many
students are in the community college?

Let £, M, and A denote the students majoring in English,
Math, and Art. Let T denote the total. From the problem,
we have:

E:M:4=6:7:4

M — 4=2400

T=E+M+4

Assume: E =6x M="Tx A=4x
M —A4="Tx—4x=3x=2400

x =800

T=E+M+A=6x+7x+4x=17x=13600

QUANTITATIVE COMPARISON STRATEGIES

A-B=x"+1-Q2xy—y*)=x"+1-2xp+y*
=@ -2xp+y)+1=(x-y)’ +1

Relationship between Percentage and Ratio
Essentially, ratios and percentages convey the equivalent
information. That is given the ratio between Q; and Q,,
we can find what percent Q, is of Q;, what percentis Q,
more/less than @, Given Q; is x% more/less than Q;, we
can find the ratio of the two quantities.

Ex: IfQ,:Q, =3:4, what percent is O, less than O, ?

3 3
% ~220,-20,-0750,=(1-029),

Q, is 25% less than Q,.

Ex: If Q, is 10% more than Q,. what is the ratio of O, to O, ?

0,=0+0.00,=110,(30,> 2 =15
2

The ratio of Q, to 0, is 11:10.

When x =10, then 5%2°* =25.2° = ? = % <1.As

Because (x— y)* >0, then (x—y)*+1> 0. Hence A— B >0,
and we conclude 4 > B. The answer is A.

In general, apply this technique when multiple variables are
involved. Some of the variables may be eliminated when
taking the difference.

x increases, % decreases. Therefore §<1 for all x > 10, and

we conclude A < B. The answer is B.
In general, apply this technique when exponents are
involved. Make sure that B > 0 when you apply.

If B> 0, divide A by B. Compare the result with 1. If % >1,
then 4 > B; if §<1, then 4< B; if%:l, then 4 =B.

Ex: Column A Column B
x>10

100000 125-2*
4 100000 10° (25)° 2°5°
B 5% 5

== _ 5295
B 12527 5°2F

STATﬂrlfgrdﬂGKlm D PROBABILITY

Permutation with Distinct Elements
The number of ways to arrange (permutate) n distinct
objects is n!
Ex: The letters A,B, and C can be arranged in
31=3.2.1=6 ways.

Permutation with Repeated Elements
Treat the elements as if they were distinct and find the
number of permutations. Discount the permutation by
dividing the number of ways that the identical elements
can be arranged.
Ex:
How many arrangements does the word BANANA have?

L8343 65,2260

2131 213!
6!- is the number of ways to arrange 6 distinct objects
2!- the number ways to arrange 2 N's
3!l- the number ways to arrange the 3 As
6! must be discounted by 2! and 3! due to overcounting
for the repeated elements.
Combinations
A combination is a set in which the order does not matter.
The number of different combinations (groups) of size k
can be

n!
formed from a total of n objectsis ————.
1SS L in—h)!
. n n!
Notation: ,C, = =——
k) kl(n-k)!
Read as "n choose k".

Properties

b G G (B

From a group pf 7 men and 5 women, how many different
committees consisting of 4 men and 2 women can be
formed? o

There are =—— =35 ways to choose the men, and
4) 413!

5
[J = % =10 to ways to choose the women. Combine the

two by multiplying. Hence there are 35 - 10 = 350 ways to form
the committee.

When comparing radicals, square both column A and
column B. Compare the squares.

Ex: Column A Column B

65 5J7

A? = (6+/5)* =36.5=180
B> =(5\[7) =25.7=175

Because 180 > 175, then A > B.The answer is A.

P(E) reads the probability of event E or the probability of E
happening. P() can be considered to be the probability
function that maps an event to a number between 0 and 1.
E can represent any type of event, i.e. E =it is going to rain

tomorrow.
0< P(E)<1 for any event E.

P(E) = the number of outcomes in £
total number of distinct outcomes
P(AandB) = P(A) - P(B) if4 and B are independent.
Ex: What is the probability of getting two heads in a row in

two unbiased coin tosses?
Let H, = heads on the first toss, H,=heads on the second toss
11 1
P(H, and H,) = P(H,)-P(H,)=—.—=—
(e @)= MGG = ===
P(dorB) = P(A)+P(B)-P(4and B)
An unbiased coin is tossed twice. What is the probability of
getting a heads on the first toss or on the second toss?
Using the same notation, we are looking for P (H; or H,).
P(H, or H,) = P(H,)+ P(H,)— P(H, and H,)
:P(H|)+P(Hz)_P(H|)'P(Hz)
4.1 113
2 2 22 4
P(not E) asks the probability that the outcome is not in E.
P(not E)=1-P(E)
P(E)=1-P(not E)
Use this set of rules when you encounter the words “not” or
“at least” in probability problems.

Ex: In a sequence of three unbiased coin flips, what is the
probability of getting at least one heads?

Let E= getting at least one heads. Then not getting at least

one heads describes the same event as getting no heads

which is equivalent to getting three tails. Therefore

(not E) = getting 3 tails.

P(E)=1-P(not E) =1— P(T; and T, and T,)

—il=



TRIG FUNCTIONS RANGE
. Opposite Hypotenuse .
sin@ = —LLOE g - YPOETEE -1<sinf <1
Hypotenuse Opposite
adjacent Hypotenuse \;:Q' 3 —1<cosf <1
cos=——— secl=———— \Q/“ >
Hypotenuse adjacent 0 S —0<tanf <
. . W S
tan g = 2pposite o _ adjacent cscO>1and csch < -1
adjacent Opposite
0 secO >1 and secf < -1
SOH CAH TOA adjacent —o0<cotf <o
UNIT CIRCLE DEFINITION
sin@ = y . R sinf, O can be any angle
v = »
s=a Ao 5 £ (\,& Q) cos@, O can be any angle
y = > Y o
tan0 = =
X 1
cscf =L tan0, 0 #| n+— |x,
¥ 2
sech =L n=0,£1,12,...
X
cotf == cscO, 0 # nr,
Yy
n=0,+1,+2,...
1
secO, 0 #|n+— |m,
2
n=0,+1,+2,...
cotO, 0 # nr,
n=0,+1,%2,...
sin™ x = arcsin x = Asin x sin”' x:-1<x<1
cos™' x =arccos x = Acos x cos'x:—-1<x<1

- 1.
tan' x = arctan x = Atan x tan' x:—0 < x <o



	
	
	
	
	
	



