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Grade 6 Mathematics Formula Sheet
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Geometric Formulas
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Abbreviations
milligram mg ounce oz Area A
gram g pound b Circumference [
kilogram kg quart gt Perimeter P
milliliter mL gallon gal. Surface Area S.A
liter L inch in. Volume Vv
kiloliter kL foot ft
millimeter mim yard yd
centimeter cm mile mi.
meter m square inch 5q in.
kilometer km square foot sq ft
square centimeter | cm? cubic inch cuin.
cubic centimeter cm® cubic foot cuft
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Content Review

Standards of Learning in Detail
Grade 6 Mathematics: Third Nine Weeks
201 6-2017

This resource is intended to be a guide for parents and students to improve content
knowledge and understanding. The information below is detailed information about the
Standards of Learning taught during the 3™ grading period and comes from the Mathematics
Standards of Learning Curriculum Framework, Grade 6 issued by the Virginia Department of
Education. The Curriculum Framework in its entirety can be found at the following website.

http://www.doe.virginia.gov/testing/sol/frameworks/mathematics framewks/2001/framewks m
ath6.pdf

SOL 6.18 (calculator may be used)
The students will solve one-step linear equations in one variable involving
whole number coefficients and positive rational solutions.

« A one-step linear equation is an equation that requires one operation to solve,

e An equation is a mathematical sentence stating that two expressions are equal.
Equations have an equal sign.

Below is an example of an equation:

4+ x= 10

« A variable is a symbol (placeholder) used to represent an unspecified member of a
set.
x is the variable in the above equation,

e A term is a number, variabie, product, or quotient in an expression of sums and/or
differences. In 7x 2 + 5x — 3, there are three terms, 7x ?, 5x, and 3.

« A coefficient is the numerical factor in a term. For example, in the term 3x)?, 3 is
the coefficient.


http://www.doe.virginia.gov/testing/sol/frameworks/mathematics_framewks/2001/framewks_math6.pdf
http://www.doe.virginia.gov/testing/sol/frameworks/mathematics_framewks/2001/framewks_math6.pdf

« An expressicon is a mathematical phase that can contain ordinary numbers,
variables and operators (add subtraction, multiplication or division). Expression do
not have equal signs

Look at the expression below.

4x + 7y-9
What is the coefficient of x7 Answer: 4
What is the coefficient of y? Answer: 7
How many terms are in the expression? Answer: 3
What are the variables in this expression? Answer: x and y

Models are often used to teach beginning concepts in algebra. Students are taught to
write an equation based on a model.

Example:
o represents w

D represents 1

Use the representations above to answer the following question.

The scale is balanced. Write a number sentence that best represents it.



Step 1: A balance scale represents an equation because both sides of the scale and
both sides of an equation must be equivalent.

Step 2: The key at the top of the question indicates that one “"donut” represents one w
in the equation. Looking at the left side of the scale, notice that there are 6 “donuts” or
6w on the left side of the scale. So, write the left side of the equation.

fw=7?
Step 3: The key at the top of the question also indicates that one “bar” represents one

in the equation. Looking at the right side, notice that there are 18 “bars” or 18 on the
right side of the scale. Include that number on the right side of the eguation.

Students are also given an equation and asked to model it using manipulatives.
Example:
° represents x

D represents 1

Using the representations above, draw a model that best represents the
following:

x+3=8

Step 1: A balance scale represents an equation because both sides of the scale and
both sides of an equation must be equivalent.

Step 2: The key at the top of the question indicates that one “donut” represents one x
in the equation. Looking at the left side of the equation, the first term is x. Draw a
“donut” on the left side of the balance scale to represent x. Remember that there is
only one x so draw onfy one “donut”.




Step 3: Notice that on the left side of the equation, 3 is added to x. The x was modeled
in the previous step so now add 3 to the left side of the balance scale. The key at the
top of the question indicates that one “bar” represents one in the equation. So, place
3 "bars" next to the "donut”.

Step 4: Now, look back at the equation. The value of the right side of the equation is
8. To represent this, draw 8 “bars” on the right side of the balance scale. The equation

and the balance scale model are equivalent.

x+3=8

S

2]

To solve an eguation you find the value that makes the number sentence true.
To maintain equality, an operation performed on one side of an equation must
be performed on the other side.

Example 1: Your objective is to get the
variable x by itself. In order to
x+7=20 accomplish this you perform the
inverse operation, you subtract 7
-7 = .7 from both sides of the equation.
Now add down, you are left with
x= 13 the solutionx = 13
Example 2: Your objective is to get the
variable z by itself. In order to
z-5=12 accomplish this you perform the
inverse operation, you add 5 to
+5 = +5 both sides of the equation. Now
add down, you are left with the
z =18 solutionz =18




Example 3:

s =21
3 3

Example 4:

Ix d =6 x3
3

Your objective is to get the
variable s by itself. In order to
accomplish this you perform the
inverse operation, you divide both
sides of the equation by 3. Now
divide, you are left with the

solution s =7

Your objective is to get the
variable d by itself. In order to
accomplish this you perform the
inverse operation, you multiply
both sides of the equation by 3. To
maintain equality, an operation
performed on one side of an
equation must be performed on the
other side. Now multiply, you are

left with the solutiond = 18




SOL Practice Items provided by the VDOE,

http://www.doe. virginia.gov/testing/sol/standards
—docs/mathematics/index.shtml!
Answers are located on the last page of

the booklet.

One Step equations and Algebraic
Vocabulary, SOL 6.18

1. e scaie befow is balanced,

‘: @

Peparcsents A

L rojresanis i

Uging the abeve representations, which could be placed on the right sida of
the following scale to maka it balanced?
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2 Solve for m:
2 =42

m =21
mo= 30
Hi=
= 84

HInm

3 Which word best describes the follewing?

J!a—E:l"‘

Equation
Term
Coefficient

Lo T == R S

Vanale

4 What is the coefficlent in the number sentence 81 =167

Ay
B §
C &r
D 16

5 John found the solution of 14 + 4 = 84 in one step by —

=X & ™

Look at the egquation mat,

O
o000
e i

i I

What is the value of v ?

E
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H
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Y Fejifrsend e
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adding 14 to both sides of the numbser septence
dividing bath sides of the number sentence by 14
mulliplying both sides of the number sentence by 14
subtracting 14 from both sides of the number sentence

Uslmg tha represantatbons abave, whith camectly represents the following

fumbar sant&nce I alch scala s balanced?
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s l.uqh: at the lquathn mat,
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What s the value of ¥ 7

[3
G
H
¥
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O what vaive of ¢ will make the fallowing number sentence true?

14p - 182
A 13
B L&
c 1%
D 1,548

o sibde bakre s balamzod.
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Willsg bo depredentatiors bnd dcals sbave, which could ba placsd af tha 7lght
dde of tws lallowing #oale e sk it Balanded?

i1 Which is an equation?

F h—-5=32
G 5x-3
HS5+1>4
1 a4t

thi rumencal Factelr in & tafm
A methernatical senience saing har iwo expresslons are sl

a symiool used to represent an Lnzpecilied meanber of & 56l
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13 Which Is an equation?

F 52=05+x
G Sx+7

H |48-6x]+13

h ] lx w7
2
14 /hat value of 2 makes the number sentence shown true?
2-51=92

A 4876

B 145

L
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1% which best describes the cirded part al the fallowing?

peE=0

Warlalie
Conffaiant
Term
Equation

(=BT -

16 Miss Jac kson wrote this numiber sentence on the board.

Which procedure could be used to find a value for x that will make the
number senlence rue?
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G
H
J

Suplitgact T ineownn el sollract 7 lrem e
Tlugely A Loy ¥, ead poalbpiy J6 sy 0L
Divide M Iy 7, amd devkbe 3008 7
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SOL 6.20
The student will graph inequalities on a number line.

An inequality is a mathematical sentence that compares expressions. It contains the symbols <, >,
O, or O.

O An open circle is used when a number is not a solution.
‘ A closed circle is used when a number is a solution. (or equal to)

An arrow to the left or right sh ows that the graph continues in that direction. The solution set to an
inequality is the set of all numbers that make the inequality true.

Examplel f=<-1 <

Example2 x=2

A
M@
"

Example3 m > -1 < i i O

b 4

Exampled a=-1 ¢ i i ® ; : :

-3 -2 -1 0 1 2 3

L 4

Sometimes the variable will not be first in an inequality and the number will be.

You want to switch the vari able to the front of the inequality so the arrow and sign will point the
same way.

When you do this, flip your sign.

Example: 2<m

1. Place the variable first, flip the sign, and the number goes at the end of the inequality.

m>2

2. When you graph with the variable first, the direction of the sign and the arrow will be the
same.

Examples: -9>x = x< -9 O 122 B<ws=r1 >=-3

10



SOL Practice Items provided by the VDOE,

htto//www.doe.virginia.qov/testing/sol/standards _docs/mathematics/index.shtm/
Answers are located on the last page o f the booklet.

Graph Inequalities, SOL 6.20

1 Which number sentence represents the solutions for this graph?

o | L L i Il 1 1 'l 1 L

5 T4 73 7271 0 1 2 3 4

_ A x>-2

B x<-2

n
ot
Vv
|
s ]

o
A
N

2 Select all of the characteristics of the graph for x < 9.

‘ " " Graph shaded to Graph shaded to
|| Circle is open Circleis closed I the right of the circle ||| the left of the circle
SOL 6.11
The student will
€)) identify the coordinates of a point in a coordinate plane
(b) graph ordered pairs in a coordinate plane

(a) Identifying the coordinates of a point in a coordin ate plane

1 A Coordinate plane is formed by the intersection of a horizontal number line and a
vertical number line. The number lines intersect at the origin and separate the
coordinate plane into four regents called quadrants.

1 The coordinates of a point are represented by the ordered pair (x,y), where x is the first
coordinate and y is the second coordinate. The order of the coordinates matter.

Think of an airplane. An airplane runs horizontal (x axis) first and then flies vertical (y

axis). Coordinates are plotted X axis first, Y axis second.

1 The coordinates of the origin are (0,0)

11
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1 Quadrants are named in a counterclockwise order. The signs for the quadrants are as
follows:
Quadrant | (+,+) Quadrantll ( -,+) Quadrantlll (-, -) QuadrantIV (+,-)

1 Coordinates are written (X,y)

The Coordinate Plane

Ay—axis
o ) ) Y O
| 1Qliagr a uadrant 1
| 4 [ 1
B | [-1 [ [As5)
L1 1 (:3,5)| |4 !
0ﬂgih—(0,0)< 3 -
mENE £ H
ﬁiﬂg—rﬂ T i 3 a 1} x-axis
? e e e - o - -+
Quadrant |I1] § Quadrant [V
EEE ] M) a2
- L ('31- )“-ﬂ - I =
8 |
tig 1|
Y
(b) Graphing ordered pairs in a coordinate plane.

Ay To graph the ordered pair (4, 2),
| P | i start at the origin. Move four
I 4 ; units to the right and 2 units up.
| 1T T 13 i Then plot the point.

T : P(42)

| |

5 5 x
B R o 0

| ]

| -3 |

| 4o |

| B

| "
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Practice graphing the following points on the coordinate plane below: (-3,-2) (-5,2) 0,-4) (5,0

oA

— bk L s

-6 -5 -4 32 -] 123456}

SOL Practice Items provided by the VDOE,

htto//www.doe.virginia.qov/testing/sol/standards _docs/mathematics/index.shtm/
Answers are | ocated on the last page of the booklet.

Coordinate Plane ,SOL 6.11

1 Omn a regular coordinate grid, the point
(-7, 10 is in which quadrant?
F I
G 10
H III
4 IV

13
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3

2 Which ordered pair describes a point with a location in the second quadrant

on a coordinate grid?

A (6, 5)
B (65)
C (6 5)
D (55)

Look at the coordinate arid.

Which point is lecated in Quadrant II?

A

B
C
D

M

b~

=

14

On a regular coordinate grid, the point
-7, 100 is in which guadrant?

F I

G II

H III

4 IV




5 Which coordinate grid has the
quadrants correctly labeled?
|| ¢ I
N 1
- 11 H I H
I !
¥ : : i : .l 6 In which quadrant is the point (17, 18) located?
:I"II::' II‘I H A Quadrant I
B Quadrant II
T T T C Quadrant III
0
-1 11 - D Quadrant IV
I [
G e T L
e |
TV I i
[ . [
| ¥ |
11 11
m |
TV H 1
T 1
B I——
HH- -
ml | | |
T I ||
Tt
| ,::' |
I 1
1 eIV
1 '|"II :I
: !
mng | s ey
|| ||
1 1 1 1

7 Use the given numbers to create an ordered pair representing a point located on the x-axis.

QEREY

xEdEBR
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SOL 6.12 (calculators/protractors/rulers allowed )
The student will determine congruence of segments, angles and polygons

1 Congruent figures have exactly the same size and the same shape.

1 Non-congruent figures may have the same shape but not the same size.

—

9 The symbol for congruency is = .

Example:

Congruent Figures Non -congruent Fig ures

(WA,

1 The matching or corresponding angles of congruent polygons have the same measure, and the
matching or corresponding sides of congruent polygons have the same measure.

1 The direct comparison of congruent or non-congruent figures can be accomplished by placing
one figure on top of the other or by measuring all sides and angles.

1 Construction of congruent line segments, angles, and polygons helps students understand
congruency.

Congruent Line Segments Non-congruent Line Segments
r— *r—e
r— ® °

Congruent Angles Non-congruent Angles

A 4

—
—
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SOL Practice Items provided by the VDOE,

htto.//www.doe.virginia.qov/testing/sol/standards _docs/mathematics/i ndex.shtml/
Answers are located on the last page of the booklet.

Congruent Shapes, SOL 6.12

1. Picturedis a figure from the cover of Kreig's CD case. E

Four more figures from the CD case are shown below.
Which appearsto be congruent tothe figure above?

@555

2 Petra drew the angle shown.

Which figure most likely has an angle that is congruent to the angle
Petra drew?

: °/\c/7°* * DA
e

Which picture appears to show Steve’s
body at an angle congruent to the

3 Which triangle appears to have 3 congruent angles? angle shown above?

- NA

" L

17
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5 Figures LMNPQR and TUVWXY are congruent.

r
Y

Which line segment in figure TUFIWXY must be congruent to LR ?

Line Segment l

18



SOL 6.13 (calculators, protractors, rulers allowed)
The student will describe and identify properties of quadrilaterals.

POLYGON (Plane Figure, 2 -D Figure)
A polygon is any three or more sided closed figure, such as triangles, quadrilaterals, pentagons,
hexagons, heptagons, octagons, nonagons, and decagons. Standard 6.13 focuses on quadrilaterals,
which are 4 sided figures.

Quadrilaterals

Trapezoid &~ y2 LI NI
¢ Fytr2 LILANE 2F

2y f & 2 yAg 02,3[3 l:l(dzg)[

Wb N EE St arallelogram YR AARS

2JL12aArasS a
Yy R 2 LALA2RSaE

K |:y5|féa I NB QS
Rectangle v homlys

T 2dzNJ NRA I K | ) £ € a ;
Square 62y 3N
F2dzNJ O2 ;K
& AARSE2HzZUT
NA B@Et S

The sum of the measures of the angles of a quadrilateral is 360°.
Examples:

The sum of the measures of all
the angles in this square = 360° .

What is the measure of the missing angle on the
quadrilateral? Since the sum of the measures of all
guadrilaterals is 360°, subtract 68, 126, and 106
from 360. The missing angle is 60°.

900 J L 900

90° O o 90°

19



Acute angles are greater than 0° and less than 90°, obtuse angles are greater than 90° and less
than 180°, and right angles measure exactly 90°. On the protractor, acute angles take t he small
number and obtuse angles take the large number.

Quadrilaterals can be classified by the number of parallel sides: a parallelogram, rectangle,
rhombus, and square each have two pairs of parallel sides; a trapezoid has only one pair of
parallel sides; other quadrilaterals have no parallel sides.

Quadrilaterals can be classified by the measures of their angles: arectangle has four 90° angles;
a trapezoid may have none, one, or two 90° angles.

Quadrilaterals can be classified by the number of congruent sides: a rhombus has four congruent
sides; a square, which is a rhombus with four right angles, also has four congruent sides; a
parallelogram and a rectangle each have two pairs of congruent sides.

A parallelogram has two pairs of opposite sides congruent. A rectangle, which is a parallelogram
with four right angles, also has two pairs of opposite sides congruent. A square, which is a
parallelogram with four right angles and four congruent sides, also has two pair s of opposite
sides congruent.

A square is a special type of both a rectangle and a rhombus, which are special types of
parallelograms, which are special types of quadrilaterals.

A trapezoid with congruent, non -parallel sides is called anisosceles trapezoid

20



SOL Practice Items provided by the VDOE,

htto//www.doe.virginia.qov/testing/sol/standards _docs/mathematics/index.shtm/

Answers are located  on the last page of the booklet.

Properties of Qu adrilaterals, SOL 6.13

23 Which word does not apply to every rectangle?

A

B
c
D

Parallelogram
Quadrilateral
Palyagon
Rhombus

27 Which figure appears to have exactly one pair of parallel sides?

|
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Which figure appears to have exactly one pair of parallel sides and two

909 angles?

4 What is the sum of the measures
of all iihe interior angles of any g Which two figures always have four
quadrilateral? congruent sides?
F 90° A Rhombus and square
B Rectangle and rhombus
G 180° : :
¢ Square and equilateral triangle
H 360° D Parallelogram and rectangle
J 4507
| |
6 Three angle measures of quadrilateral WXYZ are labeled in the figure.

w

What is the measure of A WZY ?

A 112°
B 158°
Cc 202°
D 248°

Y

O

Y
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Which of the following shapes is not a parallelogram?

A

B
C
D

Trapezoid
Rectangle
Rhombus

Square

Which property is common to all quadrilaterals?

A Four angles

B Four congruent sides

C Opposite sides parallel

D Opposite angles congruent

10
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