Math 306 Group

Memory Aid

Teacher: 7. Betros

Unit 1: Number Sets & Exponents

Pythagorean theorem, to find:

Unit 3: Equations & Inequalities

e Hypotenuse: ¢ =./(a? + b?2) e lLeq: a=,/(c?-b?)
Ex: x =,/(52+122) Ex: x =./(292 — 212)
X x=4+169 =13 29 x=+400=20
5 21
12 X
Changing repeating decimal to fraction:
Ex: = = 6 _ 2 _ 5 5 (1
1'6_19__13 _3/_)30 6
X 10 =10
Q iy
€ : element of
C : subset of
NCZCQCR
0
27
Laws of exponents:
A0=1 al=a
Law
ama® = gmtn
a2 i men x* ., « Scientific notation
an w2 X ax 10
- nl_m if n>m xz_ 1 (1=a<10)
“ PO Ex
3. (a™" = g™ (X2)3 = x6 (2.3 X10_3) (7.9 Xlos)
. (ab)n = q"p" (2X)3 = 8x3 = (23)(79) X (10-3+5)
a\" _ an e 8 =18.17 x 10?
5. (¢ == (_) S =1.817 x 10 x 102
T X X =1.817 x 108
6. a™ =— 5t
an = F
7. a'n =%a x'3 =3x

Unit 2: Algebraic Expressions
o Definitions:
1.Monomial: 1 term either variable, constant, or product
2.Polynomial: more than one term separated by +/- ; all terms have
variables with natural exponents
(a)Binomial- 2 terms (b) trinomial- 3 terms
3.Coefficient: is the number preceding the variable(s)
4.Like terms: have identical variables with identical exponents
5.Degree: (a) of a monomial: sum of exponents of all variables
(b) of a polynomial: the degree of the term with highest degree
6.Zero of a polynomial: is the value of the variable that makes the
polynomial = 0
7.Simplify: is to collect (add or subtract) all like terms to have fewer terms
8.Evaluate: is to replace the variable with a given value & follow BEDMAS

* Adding/Subtracting Polynomials: coefficients only, exponents don’'t change
Ex1: (2x2+5x+8)+ (X°—4x+5) | Ex2: (2x2+5x + 8) — (X*—4x + 5)

=3x*+x+13 =x>+9x+3
o Multiplying Polynomials:
Case 1 Case 2
Distributive FOIL
Ex: 3x(4x +2) EX: (3x + 2)(4x —5) Ex: (3x + 2)?
= 122 + 6X F 0 I L = (3x + 2)(3x + 2)
=12x? - 15x + 8x — 10 =9x?+6x +6x + 4
=12x*-7x-10 =9x2+12x+4

o Dividing Polynomials: Divide each term by the monomial

20xy5—15xy2+30x2y4+5xy

Ex:
5xy

=4y* —3y+6xy>+1

Greatest Common Factor:

1. Find the GCF for the coefficients and each variable (the variables with
the smallest exponents)

2. To get the second factor, divide the polynomial by your GCF

Ex: 18x% + 12x%?
_ 18x*y + 12x3y2)
= (Exy) (LA

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

Unit 4: Functions

Equations Inequalities/ interval solution EFF A relation: /A 1 Itis a function if there is at most
1| x+3=7 X+3<7 Interval:  ]-=,4] B 2 one y-value for every x-value.
X =4 X <4 P c o _ _
4 Input Output VLT: (Vertical line test) in a function
2 [ 2x+4=10 2% + 4 210 Interval:  [3,%[ Source Target the VLT touches the graph at most
2X =6 2% >6 ' Antecedent  Image once.
X =3 X >3 3 Independent Dependant
3 | 5x+25=-3x—23 5x + 25 > -3x — 23 Interval:  ]-6,%[ x-value y-value Notation: f(x) =y
8X + 25 = -23 8x + 25 > -23 Domain ___ Range
8x =.48 8x > .48 6 Modes of representation:
X -6 X > -6 1) Written description EX: Repairman charges $30 per hour plus $60 for travel.

4 | 6(x—2)=-4(2x + 1) 6(x —2) < -4(2x + 1) Interval: ], ]
7

2) Rule/Equation: f(x) = 30x + 60; indep. var.(x) time ; dep var. (y) cost
1

6X—12 =-8x — 4 BXx—12<-8x—4 3) Table of values: Ax = 1 4) Graph:
14x - 12 = -4 14x - 12 <-4 " (Tov) Xthours) | 0 | 1 | 2 | 3 | ‘e
14x =8 1l4x <8 7 ) Y(cost) | 60 | 90 | 120 | 150 | .
X _8 _+4 x <B_t Rate of change: Ay =350 303
5|35 - —4”%3 +1 25 < —4”%3 +1 Interval:  [— 9,*[ ROC =[yﬁ (?wen graph) Ay 30 ® |
3x4_+5 _ w4 ﬁ B N L 5 = E(gwen TOoV) EX: o=T= 30 T e S B T
4 4 1 + = 4 4 _1 =2 (given 2 points) EX: A(3,6) and B(5,-2) ROC=22="2= _4
3x+5 =8x+20+4 | 3x+5 <8x+20+4 s . mem , , 53 2
5X+5=24 B5Xx+5<24 Exception: when El)r()_dlnq the rule/equation of the line y=ax+b
Sx =19 5x  S19 0 ew | you divide by a TV Step L: find a (ROC) Step 2: find b (initial value)
=1 _19 gative, flip the -
X s X 2 i 2007280 _ B8 _42¢/hr |P=yi-axy
? sign. 5 | 280 s 3 = 280 — (42)(5) = 70%
More examples: 8 406 Therefore:  f(x)=y=42x + 70
5(2x+1) + 3(x-2) = 2(4x-1) — 3(2x-3) | 5(2x+1) + 3(x-2) = 2(4x-1) — 3(2x-3) o
10X —5+3x-6=8x—2—-6x+9 | -10x-5+3x—628x—2—-6x+9 | [ LyResoffunctions:
IXx—11=2x+7 IX—1122x+7 Constant: | Direct linear: Partial linear: Rational:
Ox-11=7 Ox-1127 y=b y = ax y=ax+b y=£
-9x =18 9x > 18 a:ROC a:ROC Xy Ic
X =-2 X< -2 b—— | b=0 b: y-intercept b Constant
80 < 4x + 20 < 100 or initial value product
60< 4x <80 Solving a system of 2 equations
15<  x < 20 , : V1= 2x+5 y1=ye n=23+5 | y=03)+8
Interval solutions is:  ]15,20[ —_— y,= x+8 2Xx+5=x+8 =11 =11
15 20 x =3

Therefore the solution is (3,11) : for x =3 the y = 11 for both equations
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Unit 6: Missing Measures

1. EX: A square base pyramid has volume 223 cm?,

and height 12 cm, find the side length of its base.

2. Similar solids have a ratio k between them (each
dimension of one is k times bigger than the other) it

1. Start atable with k, k?, k3

is easier to k

2.Solvefor k first
3. Set up equal ratios
EX: Find the 4.Cross multiply to solve for missing dimglsions

P=4w P=2L +2W P=2L +2W P= b+s2+s3
A=w? D A=LW A=L _bh A
7|~
C=nd = 2nr P=B+b+s3+s4 P= 4w P=nw
A=nr? _ (B+b)h _Dba —pa O
n A= 2 l \ 2 A 2
Unit 5: Geometry
Views:
— Front view Top Right  Left Coded blue
; A2
7 |
- BIHZI [ | EEEE HH— miapm
L 1 [1

L1
A prism : has only 2 parallel and congruent bases, its named after the base, its
height is the distance between the bases.
A cylinder : has only 2 parallel and congruent disks, its height is the distance
between the bases.
A Pyramid : has 1 base and an apex, its named after the base, it has a height
and a slant height s?2=h?+a? or s=,/(h? + a?) a is apothem
A cone : has one circle base and an apex, has a height and a slant height,
s2=h2+r?
A sphere : a ball, no edges, no vertices, no bases.

(x) ————=>
King Henry's Dead Mother Didn‘t Care Much
*)
Km? hm* dam® m?* /r:lm3 cm?®_mm?

Areas And Volumes:

1D: x/+ 10 each time
Area: x/+ 100 each time B

Volume: x/+ 1000 each time E_j—ﬁf DAL [T L
= ]

3

k=s_’ k2: kBZE
S
2 125m 125
5 5 | 127 _ 125
1255 (3) 2 e =
8 2 | \2 given
k=r7’ Ap = 7r?
5 1
277 =n(5)°
r=5 =25 cm?

_Aph
VPVT -

223= 12

3
669 = (s)(12)
55.75 = §?
s=7.47cm

r=2em

V=8ncm? V=125rcm?

Unit 7: Probability

Basic counting principle: if there are m ways
to do one thing , and n ways to do another,
there are (m)(n) ways to do both.

n! ways to arrange all n items

Probability of an event:
P(A) - # of desired outcomes

target length

total length

total area

target area

target volume

total volume

EX: Whatis the

probability of hitting the

black™

Bm

V.W

A4

= n(3¥2_— n(2)?
62

=9m_— 4n
36

= Sr

36

= 0.436

I4m

= mrs + 2nth  + 2ar?
= n(3)(5) + 2n(3)(8) + 2n(3)?

= 157 + 48t + 18=n
= 8lmcm? or 25447 cm?
Bcm
V =Veone + Vayiiner + Vhemisphere
) 2mr3
+arth + 3
3)2 (4 2m(3)3
_m( )3 ) +2(3)48) +_"(3)
=127 + 72n + 18z
=102ncm® or 320.44cm®

CENSUS: whole population; POLL: small sample; STUDY: Experts in

1-QUALITATIVE (quality/ non-numerical); or

2-QUANTITATIVE (numerical): Discrete (Integers); or Continuous (Real

Shape AL (Unit 2) At (Unit 2) VOLUME (unit 3) total # of outcomes
Cube 4w? 6w? we ) o
Prism Poh Poh + 2A, Ah Geometric probability
Cylinder 2nrh 2nrh + 2ar ar’h e 1D: P(target)
Pyramid Pys By A 4y h « 2D: P(target)
2 3
Cone s s + ar? nr?h * 3D: P(target)
3
Sphere Aar= Ator = Aqr? 4mr3
3 Unit 8: Statistics
Hemisphere 2nr? 3nr? 2mr3 Type of survey :
If base is included 3
Py: Perimeter of a base; Ap: Area of base; r: radius; s: slant height; h: topic
height Type of variable/data:
EX: Find the total surface area and volume of this solid #s in intervals)
AT = ALcone + ALcyIinder + ALhemisphere .\'\

Mode(Mo) : data value with the highest frequency

Median(Md) : data value at the center of an ordered_list

Mean(x): average of all values of data

EX:
Mo = [100,110[;

Md = the tenth class:

[110,120[;

=225 _ 116.58
19

X

Height Freg. | Midpoint | Total height
[100,110[ 8 105 8(105)=840
[110,120] 2 115 2(115)=230
[120,130[ 7 125 7(125)=875
[130,140[ 2 135 2(135)=270

Total 19 2215

Quartiles: Q1, Q2, Q3 divide the ordered list of data into 4 groups having
the same number of data in each. The Q2 is the median, we find it first.

Range: R = Xnax —

Interquartile range:

xmin

I=Q3-01
EX:

Tables and diagrams:

1. Bar graph
2. Pie chart
3. Histograms
4. Box and

Whiskers plot .

3

5

Q1
8.5

12 14 16 17 17 18 19 20 20

Q2

16

Q3
18.5

16

| |

14 16 18

20

18.5 20

2z




