Mr. Martinez Math 8 Final Review 2019 St. Brendan School

Grade 8 - 2019 Math Final
Mr. Martinez’s STUDY GUIDE

[ know that the amount of “stuff” you have to review for the exam can be
overwhelming. This is why I decided to write this guide! I am hoping that using this
guide will help you “focus” and hone-in on what you need to know to succeed on
your exam.

IMPORTANT: You are going to need a calculator, as you may not be able to use
your phone. If you have difficulty securing one for the exam, let me know
before Wednesday and I'll help you (my pleasure!).

What Does the Exam Look Like?

This year’s exam will consist of 50 questions. In preparation for the upcoming two
years of middle-school math, the exam will follow the following format:

* 45 Multiple-Choice questions (calculator use allowed)
* 5 Non-Calculator questions (Do not worry! They are very similar to the
non-calculator questions we have done in class)

What do I know to Study???
(Glad you asked...)

1. The distributive property: Remember that the number outside the bracket
multiplies EVERY SINGLE term inside the bracket (the signs matter too!)

mult'\p\y\‘
S5(X + 0)

5x + 30

(3+4)=2(3)e2(8)  -5(6x+])
="‘,3=|4 =30x-)
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2. Know the perfect square numbers up to 196 (which is 142). Remember that:
82 = 8x8and NOT 8 x 2

A square number can end only with digits 0, 1, 4, 6, 9, or 25.
4 £+ or2x2=4
3’or3x3=9
0000 2
16 ceee 4ordax4a=16
0000
°000e
2
25 22922 50r5x5=25
00000
o0
o0 2
36 9% 6 or6x6=236
o0
o0

Also, it is important to remember the relationship between the area of a
square (a perfect square number), and its side length:

Area of Square
“The side lenqth of a square

The area of a Square equals any of its

two sides multiplied together. = = -
multiplied by itself equals the area.

side length = § units
area=5x 5= 25 units?

5units

Side=7m

Square Root of a Number

5:25 >
~?25 -5
P

area  Side /6“97"5
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3. ANY TIME you see MORE THAN ONE OPERATION, you MUST USE THE ORDER
OF OPERATIONS:

[
We use BEDMAS to solve problems wit

PEM DAS multiple operations.
— n -
Parentheses / 'f‘ R rackets

Multiplication ~ Addition E |Exponents
Exponents . ..o Subtraction
J 4 D Division /

B EDMAS A | S | Addition/ Subtraction

4. Know the rules of signs for the addition, subtraction, multiplication and division
of integers (REMEMBER: to subtract, ADD THE OPPOSITE):

RULES FOR INTEGERS ( SIGNED NUMBERS)

ADDITION SUBTRACTION
+ and 4+ = + ADD THE OPPOSITE!
— and -— = =- (Change the subtraction sign to
an adldition sign
+ and - = -+ Change the sign of the second
number.
+ and =——— - Now follow the Addition rules!)
MULTIPLICATION AND DIVISION
+ and 4+ = 4 + and = =
— and - = -+ — and + =

5. Know how to multiply and divide fractions.
e WHEN DIVIDING BY A WHOLE NUMBER: Write a denominator of 1.
* WHEN WORKING WITH MIXED NUMBERS: Convert to improper fractions.
* Togeta FRACTION OF A NUMBER (which could be a fraction), you must
MULTIPLY both numbers!

Multiply the 2 . 3.6 replace fil\f\Slor\ with
numerators 574 ° multiplication
Multiply the 2,3.6 a md axd
denominators 574 720 —_——— —X—=
b d b ¢ bxc
Reduce the fraction if 6 .3 u
20 7 10

necessary

reciprocal
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6. Adding and subtracting FRACTIONS:

e Fractions with like denominator: LEAVE the DENOMINATOR as if, and add
or subtract the NUMERATOR:

~| -
+

N A
Il

~ o

| = Numerator

2 = Denominator

Il
W

nlh
A=

e Fractions with unlike denominators:

- Your goal is to multiply one or both fractions by a number that would
make both fractions end up with the same denominator.
- Remember that the “like” denominator is the COMMON DENOMINATOR.

. ’ 1.1
6 is a common multiple of 2 and 3. b

Change fraction #1to an
equivalent fraction with a
denominator of 6 = multiply top
and bottom by 3.

Change fraction #2 to an
equivalent fraction with the

same denominator of 6 = multiply
top and bottom by 2.

7. Know that:
* ITm=100cm
e 1km=1000m
* 1km=10000cm

8. To calculate percentages:
* Method 1:

- Convert the % you want to get to a decimal (by dividing by 100).

- Multiply the converted decimal by the number which percent you want to
find.

Example: 15% of 47 ------- - (0.15)x47=17.05
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Method 2:

- Setup aratio, and cross-multiply:
47 X 47 x 15
— = = e 2>x =
100 15 100

Method 3 (useful when not using a calculator):
- Getthe 10% by bringing in a decimal place (dividing by 10):
10% of 52 =5.2
10% of 43.2 =4.32
- Half the number is 50%. Using the 10% and the 50%, you can figure out
many other percentages:
10% + 10% + 50% = 70% (for example)

9. Be able to determine the top, front, bottom, left and right views of figures
made up of cubes.

10. Also: Be comfortable rotating said figures, and determining its views after the
rotation. Pay attention to where the axis of rotation is, the direction of rotation, and
how many degrees the figure is rotated. (You can always use a pencil as the axis of
rotation, and there will be cubes available for you to use).

11. Linear relations:

rinaing Tne reiarion Trom tne Tapie

Linear relations are of the form y = ax + b, where a is the coefficient and b
is the constant.

A relation is linear when (on the table of values), x increases or decreases
by a constant value, AND y increases or decreases by a constant value.

An ORDERED PAIR is always (x, y).

You will be expected to find either x or y when given the other one. That
is, if given a relation and asked to find y, all you have to do is substitute in the
value of x given to you. The vice versa scenario is also possible (given y, find
x).

Also, make sure you area capable of finding the relation from a given table.

2 3 4

1
5 1 9 1
\ / \ VA /
1 19 5 e S aaay \ Y,
t’)'— 50 Dattern difference: 2 2 2
2 |14 -5 ¢ / v\
3 > % =\4
9 B -4 g Difference between Sand 7 Difference between 9and 11
4 4 Difference between 7and 9
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12. Remember the CARTESIAN plane (remember where the x — axis and the
y — axis are).

+y

13. Probability:

* Remember that the events you will be dealing with are “independent” events,
which means that the outcomes of the first do not determine the outcomes of
the second event. For example, a coin is tossed first, and then you roll a 6-
sided die. The coin landing in heads or tails does not determine which
number you will get once you roll the die.

* Remember:
- The easiest way to get the total amount of outcomes is to MULTIPLY

the probability of each event. For example:

You have a 6-sided die you roll (first event). Then, you roll the same die
(second event). If you want to know the probability of rolling a 1 first and
a 1 second:

Probability of rolling a 1 (first event) = i

Probability of rolling a 2 (second event) = é

So the probability of rolling a 1,1 is: é X ﬁ = i (1 out of 36)

14.. PRISMS vs. PYRAMIDS
* Prisms are named after their bases, and have faces that are not all triangular.
These faces meet at “corners” (vertices).
* Pyramids are also named after their bases, but all faces are triangular
and meet at one vertex only.

15. AREA OF PRISMS
* Regardless of what type of prism it is, the area of a prism is EQUAL TO THE
SUM (ADDITION) of the INDIVIDUAL AREAS OF EACH OF ITS FACES.
- A Rectangular Prism (6 faces): Its surface area is the sum of the area of
the 6 individual rectangular faces.
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- A Triangular Prism (5 faces): Its surface area is the sum of the area of 2
identical triangles AND the area of 3 rectangles.

A triangular prism has 5 faces. : - c £
anguiar p e A triangular prism has 5 faces.

+2 Triangular bases

*3 reclangular sides

BACK FRONT RIGHT

Y ‘ﬁé BOTTOM

FRONT
N

LEFT

e

BOTIOM

- A Cylinder: Cylinders have two surfaces:
2 circles (or one if the cylinder is open) AND
1 “curved” surface, which is a rectangle that “wraps around” the circle

Circular face

Curvedface 2mr x h h

Circular face

Cylinder

Notice that “curved face” is a rectangle. As you may remember, the area of a
rectangle is (base x height). The base of the rectangle “wraps” around the circles,
which means that this base IS equal to the circumference (that’s where the

2nr comes from).

15. VOLUME
* Volume is much simpler, which is good news!
* No matter what type of prism you are dealing with, the volume is:

Volume = Area of BASE x height of prism
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That is:
- If the prism is a RECTANGULAR prism, then find the area of the
rectangular base, and multiply it by the height of the prism.
- Ifthe prism is a TRIANGULAR prism, then find the area of the triangular
base and multiply it by the height of the prism.
- Ifthe prism is a cylinder, then get the area of the CIRCULAR base, and
then multiply it by the height.

16. Know the parts of a circle:

circumference

17. Know the difference (and how to obtain) between a part-to-part ratio and a
part-to-whole ratio.

18. For any number lines, pay attention to the OPERATION that’s being
represented.

19. Misrepresentation of data: Remember that any graph that DOES NOT start at
0 is misrepresenting data.

20. Know the advantages and/or the uses of bar graphs and circle graphs.

21. Know how to solve equations (whichever method works for you it’s OK).
Remember that you can always substitute in each of the possible answers into the
equation if you forget how to work this type of problem out.

22. UNIT RATES: Since unit rates are rates that express unit, divide the first
number by the second (unit) number. For example:

240 km in 6.5 hours ----- = 240 km/6.5 hours = 36.92 km/hour
That reads 36.92 km per hour (UNIT RATE)

23. Transformations on the Cartesian plane:
* Rotations: The figure is rotated about a point. It can be rotated clockwise
or counter clockwise. The most commonly angles for rotation are
90°,180°,270°.
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* Reflections: “Mirror images.” The image appears inverted. Images are
reflected on horizontal lines, vertical lines or diagonal lines.

* Translations: The image DOES NOT CHANGE, as it only moves up, down, to
the right or to the left. That is, the image will appear moved.

24. Know how to use the RECTANGULAR AREA MODEL to multiply fractions:

Fraction Multiplication: On the Grid

QUESTION: What is l of 1 ? Inorder to find out what l of " is, you can use a grid model.

The darkened
- - section is 115 of
the rectangle.
That lllt."cll]lS

12°

1 1
—of —is
4 3

The shaded Split the Lintofour Darken L ofthe 1. Now  Splittherestof s the
column is o of 3 4 3 the rectangle so
3 all pieces are of

g 1
equal pieces - fourths. the question is, “What is product of 2%3

the rectangle. that piece called?" equal size.
Grids can be 3 2 3.2
used to model 4 5 B3 = o
AR e sections of the
multiplyin
f il n,‘ y]b ga rectangle where the
ractionby a two fractions overlap is
fraction, such =
3 2 the product of =~ x 3
as g, 4
Those sections are f—:l 1
~.3 2 6 3
] ] So=x==—or
Make a model of the Make an identically-sized Overlap the 47572 10
first factor, using  model of the second factor, two models.
vertical columns. using horizontal rows.

25. APYTHAGOREAN TRIPLET is a group of 3 numbers that represent the side
lengths of a TRUE RIGHT TRIANGLE (a triangle with a 90 degrees angle). They are
related to each other as follows:

a’ + b?% = ¢?

where a and b are legs, and c is the HYPOTENUSE (the longest side, always straight
across from the right angle).
*  When given two out of the three lengths, and it is specified that they
form a right triangle, you can use the above formula to determine the
missing side length.

a*+ b*=c?
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* The Pythagorean theorem also explains that, for any true right triangles, the
area of a square formed by hypotenuse is equal to the SUM of the area of
the squares formed by the two other legs:

" Area of square C =
b Area of square A + Area of square B

* Although you will be given a formula sheet, it would be useful for you to
know how to find a, b and/or c:

c (hypotenuse) =/ a? + b?
a =+/c%? - b?
b =+/c% — a?



