Summer Math Packet

for

Rising Geometry Students

This packet is designed to help you review your Algebra Skills and help you prepare for
your Geometry class. Your Geometry teacher will expect you to be proficient in these
skills and will collect your work on the first day of class.

Directions:

1.

4.

Do ALL the exercises on separate paper. Please do not complete your work on
the packet pages themselves. Label each topic clearly and compile your work in
order. WORK SHOULD BE SHOWN ON THE SAME PAPER AS THE ANSWERS
— ANSWERS WITHOUT WORK WILL NOT BE GIVEN CREDIT.

Each topic has an explanation and example problems at the top of the page.

Some of the more difficult topics have embedded videos that you can watch. Be
sure to read the example problems and watch the video before attempting the
problems.

. Check your work with the answers provided at the end of the packet. If your

answer is incorrect, go back and rework the problems until it is correct.
If you need additional help, the following resources are available online:

Explanations and Example Problems:

http://www.classzone.com/books/algebra 1/index.cfm?state=MD

http://www.purplemath.com/

Videos and Tutorials:
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCo
de&wceprefix=ate&wesuffix=0775

https://www.khanacademy.org/math/algebra



http://www.classzone.com/books/algebra_1/index.cfm?state=MD
http://www.purplemath.com/
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=ate&wcsuffix=0775
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=ate&wcsuffix=0775
https://www.khanacademy.org/math/algebra

Topic 1: Order of Operations

Evaluate Numerical Expressions Numerical expressions often contain more than
one operation. To evaluate them, use the rules for order of operations shown below.

Step 1 Evaluate expressions inside grouping symbols.
Order of Step 2 Evaluate all powers.

Operations Step 3 Do all multiplication and/or division from left to right.
Step 4 Do all addition and/or subtraction from left to right.

PP Evaluate each expression. PN Evaluate each expression.
a. 34 a. 3[2 + (12 + 3)?]
3*=3-3-3-3 Use 3 as a factor 4 times. 3[2 + (12 + 3)%] = 3(2 + 4?) Divide 12 by 3.
=81 Multiply. = 3(2 + 16)Find 4 squared.
. = 3(18) Add 2 and 16.
b. 6 = 54 Multiply 3 and 18.
6°=6-6"6 Use 6 as a factor 3 times. b 34 28
= 216 Multiply. T 43
34:— 33 = 3;— 8 Evaluate power in numerator.
' 4*-3
__11 .
=% .3 Add 3 and 8 in the numerator.
= 1 é‘ l 3 Evaluate power in denominator.
= % Multiply.
Topic 1 Exercises:
Evaluate each expression
1. 52 2. 10* 3. 83
4. (8—4)-2 5 10+8-3 6. 12(20—-17)—-3-6
4(5%)—43
7. 32+3+422-7-20+5 8. 250 = [5(3:7 +4)] —_
4(4-5+2)
. 4 3
Evaluate each expressionwhen x =2, y=3,z=4,a = > and b = 5
10. x+7 11. x + y? 12. 6a + 8b
13. — i 1 (2y + 32) Sy
e . X Z
32 4 y 7x
2 2 2 2
ze—y (z—y) 5a“b
16. > 17. ——— 18.
x x y

19. (g)z + (%)2 20. (ﬂ) + (y+x)

y Z



Topic 2: Distributive Property and Combining Like Terms

Evaluate Exp ressions The Distributive Property can be used to help evaluate
expressions.

Forany numbers a, b, and ¢, alb + ¢) = ab + ac and (b + ¢)a = ba + ca and

Distributive Property alb—c)=ab—acand (b —c)a = ba —ca.

Simplify E)(pI'ESSiOI'IS A term is a number, a variable, or a product or quotient of
numbers and variables. Like terms are terms that contain the same variables, with
corresponding variables having the same powers. The Distributive Property and properties
of equalities can be used to simplify expressions. An expression iz in simplest form if it is
replaced by an equivalent expression with no like terms or parentheses.

C reamnla AT .
Simplify 4(a® + 3ab) — ab.

4(a? + 3ab) —ab = 4{a? + 3ab) — 1ab IMultiplicative Identity
= 4da? + 12ab — 1ab Distributive Property
=4dg? + (12 — 1ab Distributive Praperty
= da? + 11ab Substitution

Topic 2 Exercises:

Simplify each expression. If not possible, write simplified.

1. 5(4x —9) 2. 12(6 —3x) 3. 3(2x—y)

4. 23x+2y—2) 5. (x —2)y 6. 5 (16x — 12y + 4x)
7. 12a—a 8.3x—1 9. 3x% + 2x?

10.2p +5p 11. 21a + 18a + 31b — 3b 12. 2 — 1 — 6x + x2
13. 10xy — 4(xy + xy) 14. 4x + (16x — 20y)

Write an algebraic expression for each verbal expression, then simplify.

15. Six times the difference of 2a and b, increased by 4b.

16. Two times the sum of x squared and y squared, increased by three times the sum of x squared and y squared.



Topic 2: Writing Equations

Write Equations Writing equations ig one strategy for solving problems. You can use a
variable to represent an unspecified number or measure referred to in a problem. Then you
can write a verbal expression as an algebraic expression.

' Evamnploe 1 A " Evample 2
Translate each Use the Four-Step
sentence into an equation or a Problem-Solving Plan.

formula. POPULATION The population of the United
a. Ten times a number x is equal to | States in July 2007 was about 301,000,000,
2.8 times the difference y minus z. and the land area of the United States is
10xx=28x(y—2) about 3,500,000 square miles. Find the
“ average number of people per square mile

The equation is 10x = 2.8(y —2). in the United States.

b. A number m minus 8 is the same

as a number n divided by 2. Step 1 Explore You know that there are

m—8= n 2 n 301,000,000 people. You want to know
The equation is m — 8 = - the number of people per square mile.
c. The area of a rectangle equals the | Step 2 Plan Write an equation to represent the
length times the width. Translate gituation. Let p reprezent the number of
this sentence into a formula. people per square mile.
Let A = area, £ = length, and 3,500,000 x p = 301,000,000
w = width. Step 3 Solve 3,500,000 x p = 301,000,000.
Formula: Area equals length times 3,500,000p = 301,000,000 Divide each side by
width. p =286 3,500,000.
A={xw There are 86 people per square mile.
The formula for the area of a Step 4 Check If there are 86 people per square
rectangle is A = fw. mile and there are 3,500,000 square

miles, 86 x 3,500,000 = 301,000,000.
The answer makes sense.

Write Verbal Sentences You can translate equations into verbal sentences.

" Evample . .
Translate each equation into a sentence.
a. dn — 8 = 12,

4dn - 8 = 12
Four times n minus eight equals twelve.

Topic 3 Exercises:

Translate each sentence into an equation or formula.

1. Three times a number ¢t minus twelve equals forty.

2. One-half of the difference of a and b is 54.

3. Three times the sum of d and 4 is 32.

4. The area A of a circle is the product of = and the radius, r, squared.

5. WEIGHT LOSS Lou wants to lose weight to audition for a part in a play. He weighs 160 pounds now. He wants

to weigh 150 pounds.
a. If p represents the number of pounds he wants to lose, write and equation to represent this situation.

b. How many pounds does he need to lose to reach his goal?

Translate each equation into a sentence.

6. 4a—6=23 7. x> +y?=8

8. b=§(h—1) 9. A==bh



Topic 4: Solving Equations, Ratios and Proportions

Variables on Each Side To solve an equation with the same variable on each side,
first use the Addition or the Subtraction Property of Equality to write an equivalent
equation that has the variable on just one side of the equation. Then solve the equation.

5y — 8 =3y + 12
5y —8—-3y=3y+12 -3y

2y — 8 =12

y—8+8=12+8
9y = 20
2y _ 20
ERE
y=10

The solution is 10.

Solve 5y — 8 =3y + 12.

—11-3y=8+1
-11 -3y +3y =8 +1+3y

—11=11y+1
—11-1=11y+1-1
—12 = 11y
=12 _ 1y
111 11
1l oy

The solution is —1%.

2 Solve —11 — 3y =8y + 1.

Grou ping Symbols When solving equations that contain grouping symbols, first nuse
the Distributive Property to eliminate grouping symbols. Then solve.

F Cwvmmnle -
Solve 4(2a — 1) = —10(a — 5).

4(2a — 1) = —10(a — 5)
8¢ — 4 = —10a + 50

0Original equation

Distributive Property

8a — 4 + 10a = —10a + 50 + 10a  Add 10a to each side.

18a — 4 =50
18z —4+4=50+4

18a = 54

18a _ 54

18 18

a=23

The golution iz 3.

Topic 4 Exercises:

Simplify.

Add 4 to each side.
Simplify.

Divide each side by 18

Simplify.

Solve each Equation. It is possible for the equation to be an identity or have no solution.

1. 5x+2=2x-10

4. 8=5p=4p—-1

7. sy—-8=9-2y

10. =3(x+5)=3(x—-1)
13. 18 =3(2t + 2)
16.2(w—-1)+4=4(w+1)

19. —3(x — 8) = 24

2. 1.1x+43=21

5 —4—-3x=7x—6

8. —4r+5=5—4r

11. 3(a+1)—-5=3a—-2
14. 3(d —8) = 3d

17. 2[2+3(y —1)] = 22

20. 6(2 —2y) =52y —2)

3%b+4=%b+88
6. 20—a=10a -2
9. 12+ 2y = 10y — 12
12. 5(f+2)=23-f)

15. 12(x —=2) =2 —x

a—8 2a+5
18. — =
12 3




Solve for Variables Sometimes you may want to solve an equation such as V = lwh for
one of its variables. For example, if you know the values of V, w, and f, then the equation

v

£ = ——1is more useful for finding the value of £. If an equation that contains more than one

wh

variable iz to be solved for a specific variable, use the properties of equality to isolate the
specified variable on one side of the equation.

l Evamnls 1
Solve 2x — 4y = B, for y.
2 —4dy =8
Dy —dy —2x =8 — %
—dy =8 — 2x
4 _ 82«
-4 4
B8 —2x 2x — 8
Y=y "7y
The value of v iz 2";8.

Topic 4 Exercises continued:

3m—n="rkm —8
3m—n—km="~kn —8—km
dIm—n—km=-28

dm—-n—-km+n=—-8+n
3m—km=-8+n
m3—kl=-8+n

mB—k _ —8+n
3-k  3—k
—8+n

m=———,0or
3-Fk 7

N .. n—=8
The value of m is %

undefined, 3 — % £ 0,0or 2 £ 3.

Solve each equation or formula for the variable indicated.

21.ax— b =c, forx 22,

24. 4(r+3) =t, forr 25.

h(a+b)

27. A= — for h 28.

xy+w=09, fory

x(1+y) =z forx

c=§(1~*—32), for F

n—38
3—-k

1 Solve 3m — n = km — 8, for m.

. Since division by 0 is

23. x(4—k)=p, fork

26. 16w +4x =y, forx

29. P =21+ 2w, forl

Ratios and Proportions A ratio is a comparison of two numbers by division. The ratio
of x to ¥ can be expreszed as x to v, xy or % Ratios are usually expressed in simplest form.
An equation stating that two ratios are equal is called a proportion. To determine whether
two ratios form a proportion, express both ratios in simplest form or check cross products.

' Examols 1 .
Determine whether the
: 24 12 i .
ratios %6 and 15 are equivalent ratios.

Write yes or no. Justify your answer.

ﬁ—; = % when expressed in simplest form.
<

% = % when expressed in simplest form.
3

The ratios % and % form a proportion

because they are equal when expressed in
gimplest form.

Topic 4 Exercises continued:

Evaluate each expression.

-3 2
307 = g 31, -=—
1.5 12 a—18
3= 34 —;

" Example 2 2Bt
Use cross products to

determine whether 12 and 25 form a
. 18 45
proportion.
10 = 25 ot o
ST Write the proportion.
10045) £ 18(25) Cross products
450 = 450 Simplify.
o Ay o 10 25
The cross products are equal, 018 = 15
Since the ratios are equal, they form a
proportion.
9 18
32, — ==
y+1 54
15 2+w 12
3 35- 6 9

36. Josh finished 24 math problems in one hour. At that rate, how many hours will it take him to complete 72

problems?



Topic 5: Graphing Linear Equations, Slope, and Direct Variation

Graph Linear Equations The graph of a linear equations represents all the solutions of
the equation. An x-coordinate of the point at which a graph of an equation crosszes the x-axis
in an x-intercept. A v-coordinate of the point at which a graph crosses the y-axis is called a

y-interecept.

L et s Graph the
equation 3x + 2y = 6 by using the
x and y-intercepts.

To find the x-intercept, let v = 0 and
solve for x. The x-intercept iz 2. The
graph intersects the x-axis at (2, 0).
To find the v-intercept, let x = 0 and
solve for v.

The v-intercept iz 3. The graph
intersects the y-axis at (0, 3).

Plot the pointz (2, 0) and (0, 3) and

CTIRP ]
S N e

N\ (2.0

Topic 5 Exercises:

Ll o Graph the equation y — 2v =1
by making a table.

Solve the equation for v.

y—2x=1 Original equation.
y—2x+2x=1+2x Add 2x 1o each side.
y=2x+1 Simplify.

Select five values for the domain and make a table.
Then graph the ordered pairs and draw a line
through the points.

x 2x+1 ¥ (x, y)
-2 | 2(-2)+1| -3 | (-2, -9

1|21y +1 | =1 | (=1, 1)
0 20+1 | 1| (©1)
1l2+1 | 3] (1.9 [x

2| 22)+1 5 (2, 5)

Graph each equation by using the x- and y-intercepts.

1.2x +y=-2 2.3x —6y=-3 3 —2x+y=-2
T ] EENE N
) (] X o X _"Cﬂ X
Graph each equation by making a table.
4. v=2x Hox—y=-1 6.x+2v=4
EEEEE Y T PTIT] I
[4] X -
[ ]| | X| [} X




Find S|DpE The slope of a line iz the ratio of change in the y-coordinates (rise) to the

change in the x-coordinates (run) as you move in the pogitive direction.

Slope of a Line m= rrljﬁ orm = i "';' , wher? (x1_, ¥,) and (x,, y.) are the coordinates
of any two points on a nonvertical line
\ssssaws s Find the slope of the | [ 5054w Find the value of r so that
line that passes through (—3, 5) and | the line through (10, r) and (3, 4) has a
(4, —2). slope o —%
Let (-3, 5) = {xi’ }"1} and m = ig ::}51 Slope formula
(4, _2) = {x?, ,}"2}. = 1
-y _2_4-r _ 2., _ e r -y
m:iﬂ_il Slope formula T 3-10 m=—5Y,=4y=rx=3x=10
2 1
- 2 _4-—7 -
=% Yo=-2y,=5%=4x=-3 7T Sl
_q ‘ =T =T4 —7r)  Cross multigly.
=7 SImplify. 14 = 28 — Tr  Distributive Property
S —14 =-Tr Subtract 28 from each side.
2=r Divide each side by —7.

Topic 5 Exercises continued:

Find the slope that passes through each pair of points.

1. (4, 9), (1, 6) 2.(—4, -1), (-2, —5) 3.(—4, —1),(—4, —5)

4. (2: 1},! (89 g) 5. (149 _8)- (Ts _6) 6. (4- _3)1 (89 _3)

Find the value of r so that the line passing through the given points has the given slope.

7. 6,8,(r,-2),m=1 8. (=1,-3),(7,r,m= % 9. (2,8,r,—4m=-3

10. (7, —5), (6, 7),m =0 11 (4,7 )m=2 12. (7,5),(r,9),m = 6



Direct Variation Equations A direct variation is described by an equation of the
form v = kx, where k& &£ 0. We say that v varies directly as x. In the equation v = kx, k is the
constant of variation.

el Name the constant of Lo Suppose y varies direetly
variation for the equation. Then find as x, and y = 30 when x = 5.
the slope of the line that passes

through the pair of points. a. Write a direct variation equation

that relates x and y.
Find the value of k.

ol ¥y = kx Direct varation equation

(2.1) 30 = ki(5) Replace y with 30 and x with 5.
11 6=~k Divide each side by &.
""" Therefore, the equation iz v = 6x.

b. Use the direct variation equation to

Fory = é:ﬂ, the constant of variation is % find x when y = 18.
, y= 6 Direct varation eguation
m = % Slope formula 18 = 6x Replace y with 18.
B 3=x Divide each side by 6.
= ; :?) x, ¥) = (0, 0), (x, ¥) = (2, 1) Therefore, x = 3 when y = 18.
-1 imoli
=3 Simplify.

The slope is %

Topic 5 Exercises continued:

Name the constant of variation for each equation. Then determine the slope of the
line that passes through each pair of points.

13. gy 14. T4 15 (T WIA
T 11 Ll =3 HEEERY .yz%x
17 [ || L T 17 (0.0 —

.3 L fe | x

CLaN] [ ]
[0, 0)
0 v [ ]| A I L1
! - ~ 0 . —2,-3

~y=-2x| [T T ool [ ] Ix‘ 2%

Suppose y varies directly as x. Write a direct variation equation that relates x to y. Then solve.
16. If y = 4 when x = 2, find y when x = 16.
17. If y = 9 when x = —3, find y when x = 6.

18. If y = —4.8 when x = —1.6, find y when x = —24.

19. Ify = iwhenx = %,ﬁndywhenx = %.



Topic 6: Writing Equations of Lines

Slope-Intercept Form

‘ Slope-Intercept Form - ¥ = mx + b, where m is the given slope and b is the y-intercept |

Point-Slope Form

¥y =y, =mix —x), where (x,, y,) is a given point on a nonvertical line
and m is the slape of the line

Point-Slope Form

AT " Evnmmada + i
Write an equation in L desw Write an equation in
point-slope form for the line that passes point-slope form for a horizontal line
through (6, 1) with a slope of —%. that passes through (4, —1).
¥ —y,=mlx —x,) Pointslope form y -y, =mx— 5"_-"1:' Point-siope form
y—1=—2(x—6) m=-5 ) =61 y=(=D=0—-4)  m=0ky)=4-1)
w 2 s El 41 &yl v 4 )
_ y+1=10 Simplify.
Therefore, the equationisy — 1 = —%(x — 6). Therefore, the equationis v + 1 = 0.
Standard Form
Standard Form Ax + By = C, where A and B are coefficients and C is a constant

** After finding point-slope form, manipulate the equation to put the equation in slope-intercept form and standard form

Watch this Video!

https://www.khanacademy.org/math/trigonomet raphs/line equation/v/point-slope-and-standard-form

Topic 6 Exercises:

Write the equation of the line passing through the given points in:
a.) Point-slope form
b.) Slope-intercept form
c¢.) Standard form using integers

(follow the example in the video. Each problem has 3 solutions)
1. (-1,7) and (0,4) 2. (6,—4) and (—3,5)

3. (-3,—4)and (3,-2) 4. (2,7)and (1 —4)

5. (0,=5)and (3,2) 6. (4,—2)and (9,—8)


https://www.khanacademy.org/math/trigonometry/graphs/line_equation/v/point-slope-and-standard-form

Parallel and Perpendicular Lines

Parallel Lines Two nonvertieal lines are parallel if they have the same slope. All
vertical lines are parallel.

Write an equation in slope-intercept form for the line that passes
through (—1, 6) and is parallel to the graph of ¥y = 2x + 12.

A line parallel to y = 2x 4 12 has the same slope, 2. Replace m with 2 and (x, y,) with
(—1, 6) in the point-slope form.

y—y, =mix —x) Foint-slopa form
yv—6=2x—{-1)) m=2x y)=(-16
¥y—6=2x+1) Simplify.
y—6h=%x+2 Distributive Proparty

¥ = 2r + 8 Slope-intarcept form

Therefore, the equation iz y = 2x + &.

Perpendicular Lines Two non-vertical lines are perpendicular if their slopes are
negative reciprocals of each other. Vertical and horizontal lines are perpendicular.

" Exwample @
L et et Write an equation in slope-intercept form for the line that passes
through (—4, 2) and is perpendicular to the graph of 2v — 3y = 9.
Find the slope of 2x — 3y = 0.
2 — 3_}-‘ =9 Original eguation
—3}-‘ = —2x + 9 Subtract 2x from each side.

y= %:r -3 Divida each side by —3.
The slope of v = %'C — 31s % So, the slope of the line passing through (—4, 2) that i=

perpendicular to this line is the negative reciproeal of%, or —5.
Use the point-slope form to find the equation.

y—y, =mx—x) Point-sicpe form
yv—2= —%(x — (4N m= _% ., ¥) = (=4, 2)
y — 2= —%(x + 4) Simplify.
y—2= —%J, —6 Distributive Properiy

y= —% r— 4 Slope-intarcept form

Topic 6 Exercises continued:

Write the equation of the line in slope-intercept form that passes through the given point and is parallel
to the given line.

7.

Write the equation of the line in slope-intercept form that passes through the given point and is

(=2,2),y =4x —2 8.(-1,6),3x +y =12 9.(-87),y=—-x—4

perpendicular to the given line.

10. (6,4),y =—-3x+1 11. (4,-2),y =—-2x+3 12.(0,4), y =4

10



Topic 7: Solving and Graphing Inequalities

Solve Inequalities Involving the Distributive Property When solving
inequalities that contain grouping symbols, first use the Distributive Property to remove the
grouping svmbols. Then undo the operations in reverse of the order of operations, just as yvou
would solve an equation with more than one operation.

" Cwamnle
Solve 3a — 2(6a — 4) > 4 — (da + 6).

g — 206a —4) >4 — (da + 6)
Ja —12a +8 >4 —4a -6
—9a+8>-2—4da
—9a+8+4n > -2 —da + 4da

—b5a + 8 = —2
—Ba+8—8>-2-—8
—ba > —10
a < 2

Crriginal ineguality

Distrioutive Property

Combine like terms.

Add 4a to each side.

Combine like terms.

Subtract 8 from each side.

Simplify.

Divide each side by —5 and change = o <.

The zolution in get-builder notation is {a | a < 2}.

Solving Compound Inequalities

Ineq ualities Containing Or A compound inequality containing or is true if one or
both of the inequalities are true. The graph of a compound inequality containing or is the
union of the graphs of the two inequalities. The union can be found by graphing both
inequalitiez on the same number line. A solution of the compound inequality is a solution of
either inequality, not necessarily both.

Solve 2a + 1 < 11 or ¢ > 3a + 2. Then graph the solution set.

20+1 <11
20+1-1<11-1
2a < 10
20 _ 10
o <3
a <5
L ,
T 1 T T T T
240 1 2 3 4 B
| A 1 1 L L L L
LI T T T T T
210 1 2 3 4 5 6
L T
T 1 T T T T T W T
2401 2 3 4 5 6

The solution set is {a | @ < 5}.

Topic 7 Exercises:

or a>3a+2
¢ —3a>3a—3a+ 2
—2a > 2
—2a -2
2 <5
a<—1
Graph a < &
Graph a <« —1_
Find the union.

Solve each inequality and graph the solution on a number line.

1. 2(t+3) =16
4. m+17 < —-(3m—13)
7. 3<3wor 3w=9

o. %n>—2 or 2n—2<6+n

2. 3x+10>8— (x + 14)

5. k—6<—(10+k)

8. 2y+2<12 0r y—3=2y

10.3a+2>5o0r7+3a<2a+6

3.2(y—2)> -4+ 2y

6. n—4<-3(2+n)

11



Graphing Inequalities in Two Variables

Graph Linear Inequalities The solution set of an inequality that involves two
variables is graphed by graphing a related linear equation that forms a boundary of a
half-plane. The graph of the ordered pairs that make up the solution zet of the inequality
fill a region of the coordinate plane on one side of the half-plane.

Graphy = —3x — 2. ¥
Sincey = —3xr — 2isthesameasy < —3x — 2andy = —3x — 2, \
the boundary is included in the =olution set and the graph should be
drawn as a =olid line. \[@ X
Select a point in each half plane and test it. Choose (0, 0) and (—2, —2).

y=-3x—2 y=—3x—2 Al
0=-300)-2 —2=-3-2)-2

0 = —2is false. —2=6-2

—2 = 4 is true.
The half-plane that containz (—2, —2) contains the solution. Shade that half-plane.

Topic 7 Exercises Continued:

Graph each inequality.

11. v <4 12. x=1 13. 3x =y
¥ ¥ I
[o]| Fy [v] X
o X
L
¥ ¥ ¥
ol X o x 0 X
17 y < —2x—3 18. 4y — 3y <6 19. 3x + 6y = 12
I _ ¥ _ (1
s X
[a]| X
o X
L i 4

12



Topic 8: Solving Systems of Linear Equations

Possible Number of Solutions Two or more linear equations involving the same

variables form a system of equations. A solution of the system of equations iz an ordered

pair of numbers that satizsfies both equations. The table below summarizes information
about gvstems of linear equations.

Graph of a System intersecting lines same line parallel lines
¥ ¥
¥ X 0 X X
MNumber of Solutions exactly one solution infinitely many selutions | no solution
Terminolo consistent and consistent and inconsistent
gy independent dependent

Solve by Graphing One method of solving a system of equations is to graph the
equations on the same coordinate plane.

" wsasmsdns  Graph each system and determine the number of solutions that it

has. If it has one solution, name it.
x+y=2
x—y=4

The graphs intersect. Therefore, there iz one solution. The
point (3, —1) seems to lie on both lines. Check thiz estimate

by replacing x with 3 and v with —1 in each equation.

x+y=2
3+(-1)=23
xX—y=

3—i(-1)=3+1or4d3
The solution is (3, —1).

Topic 8 Exercises:

\1’

Graph each system and determine the number of solutions it has, If it has one
solution, name it.

1.y= -2 2.x=2 3.y=%x
Jx—v=-1 2Zx+y=1 x+y=23
RN LT LT
o X
4.2x+v =6 5.3x + 2y =6 6.2y = —dx + 4
Pr —y =2 3x + 2y =—4 y=—-2x+2
TP EEER NS TP
_0 x. O X
0 | X

13



Solve b‘y’ Substitution One method of solving systems of equations iz substitution.

m Use substitution to m Solve for one variable,
solve the system of equations. then substitute.
y=2x x+3v=7
Iy —y= -4 2y — 4y = -6
Substitute 2x for v in the second Solve the first equation for x since the coefficient
equation. of x 1s 1.
da — ¥y = —4 Second equation X+ S}T =17 First aquation
4o — 2= -4 y=2x x+3dv—3y=T-— 3y Subtract 3y from each side.
Qx=—-4 Cambing liks terms. x=7-— 3y Simplify.
x=-=2 Divide each side by 2 Find the value of v by substituting 7 — 3y for x
and simplify. in the zecond equation.
Use y = 2x to find the value of v. 2y —dy = -6 Second squation
¥y = D First equation 2(? — 3}’} — 4_}f = —b X=7 =232y
y = 2(-2) x=-2 14 -6y —4dv = -6 Distributive Proparty
y=—4 Simplify. 14 — 10v = -6 Combins like tarms.
The =zolution is (—2, —4). 14 — 10v — 14 = —6 — 14 subtract 14 from sach sids.
—10v = 20 Simplify.
y=2 Divide each sids by —10
and simplify.

Use y = 2 to find the value of x.

x=17—3y

x="T—3(2)

x=1
The zolution is (1, 2).

Topic 8 Exercises continued:

Use substitution to solve each system of equations.

{ y =4x g {x=2y—3
7 Br-y=1 =2y +4
c—4d =1 2b = 6a — 14
9 {3 a2 0. {7 25
y=-x+3 {x—2y=—5
11’{2y+2x=4 12 +2y=-1



Elimination Using Multiplication Some systems of equations cannot be solved
simply by adding or subtracting the equations. In such ecases, one or both equations must
first be multiplied by a number before the system can be solved by elimination.

oLl Use elimination to solve LU Use elimination to solve
the system of equations. the system of equations.
x+ 1y =3 3x — 2y =7
4+ 5y =5 2x — 5y =10
If you multiply the second equation by —2, If you multiply the first equation by 2 and
vou can eliminate the ¥ terma. the second equation by —3, you can
x+10y =3 eliminate the x terms.
(+) —8x — 10y = —10 6x —dy =-14
—Tx — (+) —6x + 15y = -30
Jx _ =T 11y =—44
- 11y a4
x=1 11T 11
Substitute 1 for x in either equation. v=_4
1+1y =3 Substitute —4 for v in either equation.
1+10y-1=3-1 8x — 2(—4) = -T
10y =2 3x +8=-T
Wy 2 3c+8-8=—7-8
10 10 e = 15
y=1 3 _ 15
2 2 3
The solution 1s (l,_ %) xr=—5
The solution is (-5, —4).

Watch this Video!

https://www.khanacademy.org/math/algebra/systems-of-eq-and-ineq/solving-systems-addition-
elimination/v/solving-systems-by-elimination-2

Topic 8 Exercises continued:

Use elimination to solve each system of equations.

{2x+3y=6 L {3a—b=2
lx+2y=5 * la+2p=3
4c —3d = 22 4s —t =9
15'{2c—d=10 16 {55+2t=8
{2x+2y=5 8 {4x+2y=—5
"(4x —4y =10 T (—2x -4y =1

19. The length of Sally’s garden is 4 meters longer than 3 times the width. The perimeter of her
garden is 72 meters. What are the dimensions of Sally’s garden?



Topic 9: Polynomials

Monomials A monomial is a number, a variable, or the product of a number and one or
more variables with nonnegative integer exponents. An expression of the form x* is called a
power and represents the product you obtain when x iz used as a factor n times. To multiply
two powers that have the same base, add the exponents.

‘ Product of Powers ‘ For any number a and all integers m and ni, a8 - a" = a™+".

(TR simplify (32%)(5x2).

(3x%)(5x%) = (3)(5)(x® - x*

=(3-5)x°"?)

= 15x°

The product is 1522

) Group the coefficients (— 4{135){36&25" = (—4)(3)a® -
and the vanables =
Product of Powers = —12a°p%

Simplify. The product is —12a*h®.

Simplify (—4ab)(3ab%).

a®)(b - b%)

—12(6[3 E}(bl + 5)

Simplify Expressions An expression of the form (x™) is called a power of a power
and represents the product you obtain when x™ is used as a factor n times. To find the
power of a power, multiply exponents.

Power of a Power

For any number a and all integers m and n, (a™)" = a™.

Power of a Product

For any number a and all integers m and 1, (ab)™ = a™b™.

We can combine and use these properties to simplify expressions involving monomials.

QTSN Simplify (—2ab?)%(a?)*

(—2ab* @) = (—2ab*(a”)
= (=2)%a®)(b*)*(a®)
= (—=2%a*Na®)b%)*
= (=2a™)5%?
— _Bglips
_Sallbﬁ_

The product is

Topic 9 Exercises:

Simplify.

L y(»°)
(—4x3)(=5x7)
7. (2a3b?)(b3)?

10. (25a2b) ( abf)

Power of a Power

Power of a Product

Group the coefficients and the variables
Product of Powers

Power of a Power

2. (2a%)(8a)
(5a2bc3)( abc )
8. (—4xy)3(—2x?)3

11. (2xy)?(—3x2)(4yh

3. (x*y)(4xy?)

6. (10x3yz?)(—2xy°z)

9. (=3j%k*)?(2j%k)°

12. (2x3y?z2)3(x?2)*

16



Quotients of Monomials To divide two powers with the same base, subtract the

exponents.
Quotient of Powers For all integers m and n and any nonzero number &, g: =am"
Power of a Quotient For any integer m and any real numbers a and b, b £ 0, (%)m = g—:
[ Example 1 FEEPFTY " Example 2 i 555\ 2
L eaddlis s Simplify 5" Assume el Simplify (2;’2 ) . Assume
that no denominator equals zero. that no denominator equals zero.
ﬁib?_(ff} b7 . . AT 353
preaal vyl b _ Group powers with the same base. {2;;; } _ (?3155)3) Power of a Quatient
= (@*~1b" %)  Cuoctient of Powers 2%a®) (%)
= ah" Simpiify. :W Power of a Product
The quotient is a®b® . 8B . -
=57 ower of & Power
o
= % - Quotient of Powsrs
The quotient iz BG_b .

Negative Exponents Any nonzero number raised to the zero power is 1; for example,
(—0.5)° = 1. Any nonzere number raised to a negative power is equal to the reciprocal of the
number raised to the opposite power; for example, 6% = % These definitions can be used to
simplify expressions that have negative exponents. 6

Zero Exponent For any nonzero number a, a° = 1.

Negative Exponent Property For any nonzero number a and any integer n, a=" = % and % =a".

The simplified form of an expression containing negative exponents must contain only
positive exponents.

l  Examole... S . —sp8 .
| BRaiipie Slmphfy#. Assume that no denominator equals zero.
e
4n%h" 4 Va2 B8 1 )
16ahia = ( 16]( ] )[b“](c's) Group powers with the same base.
= % (@~ 2(B5 %)% Quotient of Powers and Negative Exponent Properties
=1g-5poes simplify.
4
= %(is)(l)c"’ Negative Exponent and Zero Exponent Properties
o
5
= ﬁ Simplify.
CS

The solution is —.

Topic 9 Exercises Continued:

Simplify.

1 x5y> 1 (Zazb)3 L (4p4r4)
3 4' a 5’ 3p2r2

"x5y2

2

16.(Z’ (oo 07 18, ()

2r5n 17. (b2)4 8m~1n

1 (—agb_l)_z 20 Zx_g]_l 21 (E)
9' a—zbz ° (2x)3 * _yz

17



Adding and Subtracting Polynomials

Add Polynomials To add polynomials, you can group like terms horizontally or write
them in column form, aligning like terms vertically. Like terms are monomial terms that
are either identical or differ only in their coefficients, such as 3p and —5p or 2x*v and 8x*y.

T Find @ +x—8) +
(3x — 4x* 4+ 2).
Horizontal Method
Group like terms.
(2% +x— 8) + (3x — 4x® + 2)
= [(22? + (=42?)] + (x + 3x) + [(-8) + 2)]
= —2x% 4 4x — 6.
The sum is —2x? + 4x — 6.

" Example 2 ) (322 + Bxy) +
(xy + 2x7).

Vertical Method

Align like terms in columns and add.
3x? + Sy

(+) 2 + xy
bx? + Bxy

The sum is 5x% + 6xy.

Put the terms in descending order.

Subtract Polynomials You can subtract a polynomial by adding its additive inverse.
To find the additive inverse of a polynomial, replace each term with its additive inverse

or opposite.

Remember to distribute the negative!

" Example M Find (322 + 2x — 6) — (2x + 2% + 3).

Horizontal Method

Use additive inverses to rewrite as addition.
Then group like terms.

(3x® + 2x — 6) — (2x + 2% + 3)
= (3x® + 2x — 6) + [(—2x)+ (—2%) + (=3)]
= [3x® + (—x%)] + [2x + (—2%)] + [-6 + (—3)]
=242 + (=9)
=2x% -9
The difference is 2x2 — 9.

Topic 9 Exercises Continued:
Add or Subtract.

22.(3a—5)—(5a+1)
24. (6p?> +4p+5)— (2p*>—-5p+1)
26. (3x?>—2x)+(3x?+5x—1)

28. (2a —8b) — (—3a + 5b)

Vertical Method

Align like terms in columns and
subtract by adding the additive inverse.

3x?2+2¢x—6
(-) x*+2x+3

3+ 2¢—6
(+)—x*—2x— 3

2x? -9
The difference is 2x2 — 9.

23. (9xy +y — 2x) + (6xy — 2x)

25. (8p —5q) + (6p* + 6q — 3)

27. (2h — 6j — 2k) — (=7h — 5] — 4k)

29. (622 +4z+2)+ (422 + 2)

18



Polynomial Multiplied by Monomial The Distributive Property can be used to
multiply a polynomial by a monomial. You can multiply horizontally or vertically. Sometimes
multiplying results in like terms. The products can be simplified by combining like terms.

TSN Find —3x%(4x? + 6x — 8). TN Simplify —2(4a2 + 5x)
Horizontal Method — x(x? + 6x)
—3x%4x? + 6x — 8) —2(4x? + 5x) — x( x2 + 6x)

= —3x%(4a?) + (—3x2)(6x) — (—322)8) = —2(42?) + (—2)(bx) + (—x)x?) + (—x)(6x)

= —12x* + (—18x%) — (—24x?) = —8x% + (=10x) + (—x°) + (—6x2)

= —12x* — 1843 + 24a2 = (—x%) + [-8a% + (—6x?)] + (—10x)
Vertical Method = —a® — 142 — 10x

42 + 6x — 8

(x) —3x2

—12x* — 18x° + 24x°
The product is —12x* — 18x% + 24x2,

Multiply Binomials To multiply two binomials, you can apply the Distributive
Property twice. A useful way to keep track of terms in the product is to use the FOIL
method as illustrated in Example 2.

FOIL — First - Outer - Inner - Last Example:

(x+2)(x+5)

= x245x4+2x+10

= x2+7x+ 10
Topic 9 Exercises Continued:
Multiply.
30.x(5x + x?%) 31. —2xy(2y + 4x?) 32. (x —8)(x+3)
33. (—2x+3)(x—1) 34. —x(2x? — 4x) — 6x? 35. 2x —1)(x+5)
36. (x +2)(x + 2) 37. 2x%y?(3xy + 2y + 5x) 38. (x +3)(x—3)

39. 6a(2a — b) — 2a(—4a + 5b)

40. 2(x+9)(x—2)—-3(x+4)

19



Topic 10: Factoring

Factoring Guide

Type of When to Use It Method Example
Factoring
1. Greatest Anytime, ALL THE TIME, Find the greatest common 14x% +21x
Common if Possible. You should multiple of each term and
Factor always look for the GCF factor it out. Factored: 7x(2x + 3)
before you do any other type
of factoring.
2. Difference | Two Terms. A perfect square a’—-b? x> —4
of Two minus another perfect square.
Squares Factored: (a +b)(a—b) Factored: (x +2)(x —2)
3. Standard Three Terms. Trinomial in Look for factors of ¢ that x2—T7x+12
Form the form x>+ bx +c¢ add up to b.
when Factored: (x —3)(x—4)
a=1
4. Grouping Four Terms. This is the only | Group the first two and the 3x2—4x—6x+8
type of factoring you can try second two terms. Find
when there are 4 terms. GCF of each group. Factored:
(3x* —4x)(—6x +8)
x(3x—4)-2(3x—4)
Bx-4)(x-2)
5. Perfect Three Terms. Trinomial in a’+2ab+b>
Square the form Factored: (a+b)’ 4x* —12x+9
Trinomial a* +2ab+b* or
a’ -2ab+b* a> —2ab+b? Factored: (2x —3)?
Factored: (a —b)
6. Standard Three Terms. Trinomial in 1. Multiply a-c 2¥?—-5x—3
Form the form ax® +hx +c¢ 2. Look for factors of
when a-c thatadd up to b. Factored:
a#l

3. Separate b term into
those 2 factors.
4. Grouping

(2x* = 6x)+(x—=3)
2x(x—=3)+1(x-3)
Q2x+1D(x-3)

20



Topic 10 Exercises:

Factor Completely.
1. x?+3x 2. x?—4x+3
4. x*-9 5. 4x? +12x
7. x*2+10x+9 8. —4x? +19x — 21
10. 6x2%y + 4xy? 11. y> — 8y + 15
13. —81+a* 14. 25x% —20x + 4
16. 8y? — 200 17. 3x2+2x — 8
19. 2x% — 3x — 2 20. a? —18a + 72

Topic 11: Solving Quadratic Equations

3. x2—6x+9
6. x> —3x+2
9. 5x% — 25«x
12. x2 —y?

15. x3 + 7x% + x

18. 2x%? —4x + 2

Solve Equations by Factoring The following property, along with factoring, can be

used to solve certain equations.

Zero Product Property

or both & and b equal 0.

For any real numbers a and b, if ab = 0, then eithera = 0, b = 0,

' rvamnla 1
Solve a2 + 6x

2+ 6x=17 Original equation
2+ —-T=0 Rewrite equation so that one side equals 0.
x—=1Dx+T7)=0 Factor.
x=—1=0o0r x+7=0 Zero Product Property
x=1 x=-=T Solve each equation.

= 7. Check yvour solutions.

The solution set iz {1, —7}. Since 124+ 6 = 7 and (=77 4+ 6(="7) = 7, the =zolutions check.
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Quadratic Formula To solve the standard form of the quadratic equation,
ax? + bx + ¢ = 0, use the Quadratic Formula.

Quadratic Formula the formula x ——2 £ VB~ 4ac Wmat gives the solutions of ax? + bx + ¢ = 0, where a #£ 0

Solve x® + 2x =3 by L Solvex®—6x—2=0hby
using the Quadratic Formula. using the Quadratic Formula. Round to
Rewrite the equation in standard form. the nearest tenth if necessary.

%% 4+ 2 = 3 Original equation For this equationa=1,5 = —6, and ¢ = —2.
¥+ 2x—3=3-—3  Ssubtract 3 from each side. .= —b +Vb® — dac
P2 +2—-3=0 simplify. 2a
Nowleta=1,b =2, and c = —3 in the _ 6% V(-6)* — 4(1)(—2)
Quadratic Formula. 2(1)
s+ _2(14M _ 6% Vid
=T 2
_ —2+/@P—4()(=3) .= EiT v4d L = E_T v
2(1) ~ 6.3 ~ —0.3
= # The solution set 1s {—0.3, 6.3}.
244 244
x=—F5— or x= ——
The solution set 15 {—3, 1}.

Topic 11 Exercises:

Solve by Factoring and the Zero Product Property.

1. x2+7x—-8=0 2. 4m?—4m=0 3. x2—4x+4=0
4. 12x% = —6x 5. 2k?—-5= -3k 6. x?—4x =15
7. 4x*>=x+3 8. -9—-8x+x2=0 9. x> =x

Solve by using the Quadratic formula.

10. x2-3x+2=0 11. —4c¢? 4+ 19c = 21 12. 2x2+9x+4=0
13. x> +3x =2 14. 3x2+5x—2=0 15. 3x2+2x =8
16. 16x? —8x = —1 17. 48x? +22x —15=0 18. 2p?+5p =8
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Topic 12: Radical Expressions

Product Property of Square Roots The Product Property of Square Roots and
prime factorization can be used to simplify expressions involving irrational square roots.
When you simplify radical expressions with variables, use absolute value to ensure

nonnegative results.

Product Property of Square Roots

For any numbers a and b, wherea = Oand b = 0, V ab =\a-Vb

W simplify V180.

V180 =v2-2-3-3-5
=VZE-VE-B

Prime factorization of 180
Product Property of Square Roots

=2:3-v56 Simplity.
=6V5 Simplify.
Simplify 4/ 120a2 .+ b5 . c*.

vV 120a® « b° + ¢*

=-\/23.3.5.az.bﬁ.c4

VT T BB Va b b

=2-V2-V3-V5 lal-b?
= 2|alb%®/30b

b2

Quotient Property of Square Roots A fraction containing radicals is in simplest
form if no radicals are left in the denominator. The Quotient Property of Square Roots
and rationalizing the denominator can be used to simplify radical expressions that
involve division. When you rationalize the denominator, you multiply the numerator and
denominator by a radical expression that gives a rational number in the denominator.

Quotlent Property of Square Roots

Foramrnumbersaandb,whemﬂ:_b0andb>0,\/%=—.

Va

Vb

-:\!-l..l-“--

et Simplify %,

56 _  [4-14
Vas =Vo-s

B

BEERE
270
=715

o

Topic 12 Exercises:
Simplify.

1. /28
4. V4x2

5
7. 78
3 5
10. - |-
4 2

Simplify the numerator and denominator.

Multiply by £§ to rationalize the denominator.

NG

Product Property of Square Roots

8.
121
3a?
11.
10b®

3. V25
6. 4V10-3V6

82
ERPNG

100x%
12, [——
144b8

23



Topic 132: Rational Expressions

Multlply Rational E](FIII'ESSIOHS To multiply rational expressions, you multiply the
numerators and multiply the denominators. Then simplify.

" Example 1 # 2ef  a%
el e Find —— -« —.
Gab® 3ef
2% a?% 2a”be’f
. = Multiply.
Bab?  3¢f  1babf
= abefi(15b) PRy
_ 2ac
= 15b Simplify.
IET T X —18 J:'+4
L s Find . .
m 2v 4+ 8 x4 Be 418
xi—lﬁo x4+ 4 _ (x — 4)¥x + 4) . x4+ 4 Factor
2x+8 x?4+8x+ 16 20x + 4) (x+ 40x +4) '
_ - deerd) ] e Simplify.
%’ﬂ}l (x+4;l{#"1"’1-}1
_x—4
= 9r+8 Multiply.
Topic 13 Exercises:
Find each product. USE FACTORING!
1, Bab _d 9 mP* 4
P TR Y) ‘T3 mp
x+2 x—4 m— 5 16
Sy i S
"h+2 n-4 "2 + 16 x2 + 16x + 64
g _Bc+8  x-1 g a’—25  a*-4
"t o241 2x+2 a+2 a—5
9 x*4+6x+ 8 .2:4:2—::—1 10 mi—1 . 2m + 1
T 2?40+ 4 2P _8x 42 T 2mif-om-—1 m?P—2m+1
3 3 _ 2 3
11. nf—1 . n'=125 12. 3p — 3r . 20p°r
nP—MTm+10 n*46n+5 10pr pﬂ_ r?
a’+Ta+12 a®>+3a—10 vi—4p—21 v® + 8v
13- L4 14, 3
a®4 2a — 8 al+ 2a -8 30? + 6o v+ 11v + 24
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Topic 14: Relations and Functions

Identify Functions Relations in which each element of the domain is paired with
exactly one element of the range are called functions.

Determine ' Determine whether 3x —y =6
whether the relation {(6, —3), is a function.
:‘i’nl)i;'w, —E2), i—_3, D}isa Since the equation is in the form y f_
clron. Lxplain. Ax + By = C, the graph of the
Since each element of the domain is | equation will be a line, as shown v) *
paired with exactly one element of at the right. ]/
;Esci?:fe’ this relation is a If you draw a vertical line
) through each value of x, the | 4

vertical line passes through just
one point of the graph. Thus, the
line represents a function.

Topic 14 Exercises:

Determine whether each relation is a function. Write function or relation.

1 y 2. y 3
[7) X 1ol T\ |x

HIiy [N

4 ¥ 5. Y1 A 6 1y

=TT |
o] X 0 X [#] X
i ]
T- [(45 2)7 (2r 3.}5 (65 1)] S- {(_35 _3)7 (_37 4}7 (_2? 4)} 9- {(_1: DJ, (17 0}}

10. =2 +4y =0 11.x% + y2 = 8 12.x = —4



Summer Math Packet Answers

Topic 1 Answers:

1.

R RN U

[
= O

-
L

13.

14.
15.

16.

17.

18.

19.

20.

25
1000
512
8

34
18

Topic 2 Answers:

1.

© N o w® N

20x—45
72 —-6X%
6x—3y

6X+4y—2z

Xy -2y

4X -3y +X
1lla
Simplified
5x?

For Rising Geometry Students

10. > p
11. 39a+34b
12. X*—6x+1
13. 2Xy
14. 8X—-5y
15. 12a—-2b
16. 5% +5y°
Topic 3 Answers:
1. 3t-12=40
1
2, 2 (a—b)=54
3. 3(d+4)=32
4. A=7r?
a.) 160— p =150
> b.) 10 pounds
6. Four times @ minus six

equals twenty-three.

The sum of X squared and
Y Y squared is eight.
One-third of the difference
between the h and 1
equals b .

The area, A of a triangle is
one-half the product of the

height, h and the base, b .

Topic 4 Answers:

1.

2
3.
4

X=-4
X=-2
b=224
p=1

X =

gl

a=2
y=17
identity

9.

10.

11.

12.

13.
14.
15.
16.

17.

18.

19.
20.

21. X

22,

23.

24.

25.

26. X

27.

28.

29.

30.
31.
32.
33.
34.

35-
36.

y=3
X=-2
identity
P
7
t=2
no solution
X=2
w=-1
y=4
a=-4
x=0
y=1
_Cc+b

x=-12

p=15

y =26
No solution

a=178

w==6
3 hours
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Topic 5 Answers:

2p+v==2
K
- b 5
AN
2.
dx — G;\' =-3
A
Fﬂ
f
/19
/
v
3.
—2r+y=-2
1/‘ x
Ja,.
4.
¥y =2
|5’ 7
’r’
/
10 .
/
Fi
v
5.
x—y=-1
Lig
i
/".j
,/
6.
v+ 2y =4
y
S8
o e

7.
8.
9.

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22,
23.
24.

25.

m=1
m=-2
undefined

4
m=—

Il
|
N

3 ~ 3 3
I Il

W Nlw NVIw w @

<
Il

-18
—72

< <
o

<
1l
| w

Topic 6 Answers:

1.

)y—4:—%x—®
al'ory—7:—3(x+1)
b.) y=-3x+4

c)3x+y=4

y+4=-1(x—-6)
a'ory—5:—1(x+3)
b) y=—-X+2

c) X+y=2

B

10.

11.

12.

y+2:1(x—$
3
a.) 1
ory+4:§(x+$

1
b.) y==x-3
)y 3
c) X—3y=9

y+4=11(x-1)
“ory—7=11(x-2)
b) y=11x-15

c)1llx—-y=15

y—2=z(x—$
3
a.) 7
ory+5:§(x—®

7
b. =—Xx-5
)y 3

c) 7x-3y=15

y+2:—§w—4)
5
a.) 6
ory+8:—g(x—%

6 14
b) y=——X+=—
)Y 5 5

c) 6x+5y=14

y=4x+10
y=-3x+3

1
=——X+3
y 2

y=—X+2
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12. 17.

Topic 7 Answers: ax>1 vy < — %&' -3
1. t>5 S
}Q/ i y
"t e—t—p {
0123 46567 8 “~ ) IR
. '~..\ "I’\.,
2. X>-4 0 X| W 7t
! PR,
o——+——+— b | £
4-3-2-101 2 3 4 | f A
3. No solution 13. 18.
4. m<-1 x =y 4x — 3y < 6
B T e O | AT T
—4-3-2-101 2 3 4 VR A ; NS
BT T o
5 k<=2 IEFEERNUN f," g
P X —-— 2
————— ) TR
—4-3-2-101 2 3 4 3 Y
L
6. N<—= 14 G
-2 >:y 19.
IR P R R T B T y ‘)x!S\v}ig
PRSI ™ gk
7. w>lor w>3 N |l £ i
—_— . X VA LR
—4-3-2-10 1 2 3 4 \ ) ! 1
8. y<bory<-3 \ \ i
15 0 \ﬁ‘
—3-2-101 2 3 45 .
9. n>-4orn<8
All real numbers Topic 8 Answers:
— L
4-3-2-101 2 3 4 -1,-
. (12
10. axlora<-1 o (2 _3)
e —
4-3-2-101 2 3 4 16. 3 (2’1)
11. 2r— 3y <6 4 (1,4)
y<4 !"‘6,.'; Fay a0 ‘”/ 5. no solution
y e bk A 6. infinitely many solutions
=} | | ,‘:ﬂ“, ‘.
‘Il— vV ’l SR s .? 7 (_1’_4)
( 7 $ ) 8. no solution
\ , ‘ 3 / 9. infinitely many solutions
o8 ) 10. infinitely many solutions
S | 7 11. no solution
12. (—3,1)
13. (—3,4)
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—4x 16. 8(y+5)(y-5)
” (1,1) 23. 15xy+y

24. 4p>+9p+4 17. (3x—4)(x+2)
. (4,-2
15 ( ) 25, 6p2+8p+q—3 8. 2(X—1)2
. (2,-1
16 (2-1) 26. 6X° +3x-1 9. (2x+1)(x-2)
5 27. 9h— j+ 2k
. 1=,0 -12)(a—6
7 (2 j 28. 5a—13b 20. (a-12)(a~6)
8 _Ellj 29. 102° +52+2 Topic 11 Answers:
. 22 30. X®+5x° .
width —9m 51 —2xy° —4x%y 1. X=—08,1
19. 2. m=0,
length —28m 32. X' —x—24 3. X=2
) )
Topic 9 Answers: 33. —2X"+5x-3 1
. 34. —2x° —2X? 4. X=0,—§
1.y 35. 2x* +9x-5 5
2. 16a’ 36. X° +4x+4 5 k=_§’1
3 4x3y4 37. 6x3y3’+4x2y3+10X3y2 6. Xx=5-1
4 20x*° 38. x> -9 . X=—§ 1
5. a’b’c’ 39. 20a> —16ab ' 4
6. —20x'y’z’ 40. 2X% +11x 48 8. x=9,-1
=0,1
7. 2a’b® . ) 9. x=0,
g 512ng3 Topic 10 Answers: 0. x=21
9. 72j°k° 1 X(x+3) 11. c=3,£
10. a'b*f? 2. (x=3)(x-1) 1
2 [ ——
1. —48x*y° 3. (X—3) 12. X=-4,
12. 8xyz" 4. (x=3)(x+3) ) 3217
13. X=
13. Y 5. 4x(x+3) 12
14. 48a5b3 6. (x—2)(x-1) 14. x:_z,5
15. §p4r4 . (x+9)(X+1) - 4
15. =—&4 -
o 8L 8. —(2x-7)(2x-3) 5 3
16. — 1
126 9. SX(X_S) 16. XZZ
17. 200 10. 2Xy(3X+2y) . 3 5
17. X=—,——
18. 1 1. (y-3)(y-5) 8 6
° ~5++/89
19. b—lo 12. (X+y)(X—y) 18. p= 5 4\/7
. 13. (a?+9)(a+3)(a-3)
20. 4X ) Topic 12 Answers:
8x* 14. (5X—2)
21, —
y’ 15. x(x2+7x+1) 27
22, —2a—-6



215 a’®+8a+15

2. 5 &
3. Jl_O a“+2a-—8
2
4. 2[X " vi—Tv
2 3vZ +6v
10a%/3
6. 2415 Topic 14 Answers:
\/E 1. yes
7Ty 2. yes
2 3. no
8. E 4. no
11 5. no
9. 2 6. yes
7. yes
10. @ 8. no
4 9. yes
i a\/ﬁ 10. yes
: 11.
100" . o
10x?
12.
12b*
Topic 13 Answers:
6a
1. F
. 4P
3
5 XF<
T ox-1
4. 2
5. 4
X—8
6.
2X+16
. A
e |
8. a’+3a-10
0 X+ 2
Cox=2
m+1
10. —
m°-2m+1
n-1
1. ——
n-2
12. m
p+r
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