HONORS GEOMETRY—Summer Skllls Set

Algebra Concepts ‘ Addmg and Subtractmg Ratlonal Numbers

%4 To add or subtract fractions with the same denominator, add or subtract the numerators and wrlte

he sum or difference over the denominator. Slmphfy, if necessary.
E le: 3+-1— 3+41_2 Example' 7. 3. 73 4.1
MmPESTsTs s "16 16 16 16 4

To add or subtract fractions with different denominators, first find the least common denominator
LCD). Rewrite each fraction with the LCD, and then add or subtract. Simplify, if necessary.

Example: -;—+% = % + 3 = 3 (improper fraction) or 1— 1 (m1xed number)

Find each sum or difference. Write in simplest form.
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Algebra Concepts _ : M Order of Operations

!l | Evaluate within grouping symbols Examples: 3°(5-3)’+3  4+12x3-8+4
i 2. Evaluate powers (exponents) =3%(2)° +3 =44+36-2
3. Multiply and divide in order (L.-R)
4. Add and subtract in order (L—R) - =9(8)+3 =40-2
5. Simplify as needed _ - , - =T7243 =38
* A number next to a grouping symbol means multiply. =75

'Evaluate each expression.

1. 6—5(7.—5)3+5. 2 - (4+5)-8+2(3) 3. (6~3§24r12;8+.2
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4. 36+2(5-1)° 5. -4+5(7-4)-(-3)+3 6. -T1®)+4(2)~(6+1)
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Evaluéte each eipression fors=-3andv=2
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Algebra Concepts

Factoring

trinomial (three terms) -

Factor out the greatest common factor (GCF) first
Look for special cases next—the difference of two squares (two terms only) or a perfect square

Look for a pair of binomial factors (“reverse-FOIL”)
If there are four or more terms, try grouping to find common binomial factors
As a final check, be sure there are no common factors other than 1

Factor completely.
1. x*+9x+18 2. X¥-6x+9
H

4. F#+3x—-170 5. 18x% +57x+24

7. 2p*+28p-66 8. 16y -1

10. 10x*~9x +2 11. 20q*~13q+2

13, 125°~21p2+28p~49 14, 6/*+161*+21v + 56

3. ¥ -5x—24

L (x+3)(x+6)
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Algebra Concenpts | : Solving Quadratic Equatioﬁs

The solutions of a quadratic equation are the x-intercepts of the graph of the corresponding
parabola There can be two real solutions, one real solution, or no real solutlon

* First bring everything to one side (set the equatlon equal to 0).

¢ When there is no linear term (b = 0), get x* by itself and take the square root. Two answers result.

» If the quadratic expression can be factored easnly, then factor, set each factor equal to zero and solve.

¢ When factoring is not easy or not posmble use the quadratic formula or solve by calculating the zeros on

your graphing calculator.
~bE+b* —4ac
2a

The quadratic formula: If ax’ + bx + ¢ =0, then x=

Solve each equation by the indicated method. When necessary, round answers to two decimal places.

- Solve questions 1-3 by using square roots.

L K=16 2. #47=25 3. 2m’+24=10 L=ty
2.yt U,
Solve questions 4§5~by faétoring. 3. vio Sd‘udb“o‘y\
L 4 p+3p-18=0 5. rf2+8n=—15 6. 7P -14r=-T7 4 = b, 3
i \ | Sn=- 5/’3

Seolve quesﬁons 79 by using the quadratic formula. Check your answers by graphing,

7. 4g*+8g+7=4 8. 5x*=18 9. 9 —-Tn—-4=0

. Solvé questions 10-12 by an appropriate method.
10, P +2x-1=2 11, 8¢ +4x-16=-x"  12. 10x*+2=292
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Algebi'a Concepts

Solving Equations in One Variable

xample: 5-2(r+6)=1

To solve an equation in one variable, use inverse operations to isolate the variable.

5-2r-12=1 Distributive Property
=2r—7=1 Combine like terms
2r-7+7=1+7 Add 7 to-each side
-2r=8 Simplify :
-2r_ 8 Divide both sides by —2
-2 -2 Simplify
r=-4
Solve each equation.
1. x-6=10 2. =S 3. 8x=24 Ly =lb
2. X =11%
1 5 _
. m=X= 5. -—=— 6. 3y-4=20 4 =
4 X=-8 a-z=2 y % l3’+
_ 5. GL':-;:‘f
_ ~  y-§
. | 1 L =T
7. —=+2=1 8 3r-Q2r+1)=21 9, 44=5y-8~
VAR ( ) Y y 8. p= 22
: 9. Y =13
10. o= 5
. . p=s
: : 3 1
N C = 11. —n+12=2n- 12. ——=(16-2y)=11 —
10 75{-70 20._ U n-9 5 y) 12. \/ =19

13. T(4c+ 1) - 2(2c - 3) =23

14, x-(-4x+2)=13




Algebra Concepts Solving a System of Equations

To solve a system of equations use the substitution method.

il Example: Sotve the linear system. Xx+y=1 Eguation 1
2x — 3y = 12 Equation 2
SoLuTioN -
Solve for y in Equation 1.
y=—x-+ 1 o Revised Equation 1
Substitute —x + 1 for ¥ in Eguation 2 and solve for x.
2% — 3y = 12 : Write Equation 2. -
2~ M—x + 1} =12 Substitute —x + 1 for y,
2y + 3xv— 3 =12 Distribute the — 3.
Sx —3=12 Simiplify.
5x =15 Add 3 to each side.
x=3 Solve for x.

To find the value of v, substitute 3 for x in the revized Equation 1.

y=—x+1 Write revised Equation 1.
y=—3+ | Substitute 3 for x.
y= 2 Solve for y.

The solution is (3, —2).

=9 L ' ‘_'

= 2. Ix=9 3. x—-2y=-13 (

33 Y i. [[, ,_.’I)
\ ' -2x+y=—-8 . y=—2x—6 /

%'4:?;'»"5"39'—"10: - B4+ y=2 6. —x + Jy=4
5x —y=—6 x—y=—17 x-+ 6y =14 > (—3) ,LD

7.3 +2y=8 8. x—5Sy=-3 9: 2x + §
x+ 4y = —4 4y~ 3y =35 x+5y=17
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Algebra Concepts Solving a System of Equétions

To solve a system of equations using linear cornbmatlons.

Example.

Solve the linear system.  4x — 3y = 11 Equation |

3x + 2y = —13 Equation 2
Sowurion

The equations are arranged with like terms in columns. You can get the

coefficients of y to be opposites by multlplymé, the ﬁrsl equation by 2
amd the second equation by 3.

4x — 3y = 11 Multiply by 2.  8x — 6y = 22
I+ vy=—-13 Multiplyhy 3.  9x + 6y = -39
| 17x = —17  Add the equations.
x=—1  Solwe for x.

Substitute — 1 for x in the second equation and solve for y.

Jx+ 2y = ~13  Write Equation 2.
3(—1) + 2y = —13  Substitute — 1 forx.
—3+2=—~13  Simplify.
y=-5 Solve for v,

The soh;non is (—1, —5).

[

Laty=11 2. x-2=8 3.3x+y=-8  |L (CI,'Q-)
x—y=1 —x +3y=—15 ~3x +dy= -2 |
2. (—L -~
(£,-D
‘ 3 (, _
2 -2)
4. 4x—5y=—18 b. 2x+ 5y =-22 6. 4x= -3 +y 4. C«l y)
Sx + dy= —2 4x -3y =8 y=—6x—7T —
5. .-ml _,,LI’_>
/
6. (1 _
(1,-D
"?,.x%_—t‘liy=¥—3 8. —x — 5y =30 9. —x+ 8y =16 7. (3 ——3)
x—4y=15 2x— Ty =25 3x + 4y =36 !
~ v (5,75)




Algebra Concepts Writing equations of lines.

Example:
Write an eguation of the line that passes thmugh the pomt {(—2,5) and

has a slope of 3.

SOoLUTION
Find the y-intercept.
y=mx+b Write slope-intercept form.
S=3N-2)+h Substitute 3 form, —2 for x, and § for y.
5=-6+b -  Simplify.
It =5 - Solve for b.

The y-intercept is b = 11,

Now write an equation of the line, using alepe—mtercep{ form.
y=mx+b Write slope-intercept form.
y=3x+ 11 Substitute 3 for m and [1 for b.
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Write an equation of the line that passes through the point and

has the given slope. Write the aquation in slope-intercapt form.
e 1 | \ 2 ¥ = Uty
1. 3,5),m= -1 2. (—2.6l,m=4 7 _ - —
s - 3. (7.-2,m= -3 5 ‘){ — 3y £77)
4y I d
o 5. Y =k
4. 2,8, m=10 5. (—3,0lm=2 6. (0,0, m= -7
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, . _ ~ 3 ]
8. o2y 4k
1.0.-2m=-5 8 (~5-1),m =3 9. (3, ~2),m=—3 >l ¢ X 4
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Algebfa Cbnceﬁts

Writing equations of lines.

Write an equation of the line that pﬂ%es through the points {1, 5} and
(2,3).

SoLuTION
Find the slope of the line. Let {x,, y,) (1, 5} and (x3: ) = (2.3).
m= =R ‘ erte farmula tor QIupe.
XQ - )«]
1-3 .
=357 Substitute.
= ;Tg = -2 Simplify.
Fmd the y-mtercept Letm = —2 x = l,and y = 5 and solve for b.
y =mx + b Write slope-intercept form.
={—2{1) + b Substitute — 2 for m, 1 for x, and 3 for y.
5=-2+b Simplify.
T=1b Solve for b.
Write an equation of the line. '
y=mx+H Write slope-intereept form.
y=-2x+7 Substitute —2 for m and 7 for b.

3

b

erte an equatlon in slope-intercept form of the ima that ;:assas
through the points.

1. (5, 0), (—-10,:—5) 2 (1,3, 3) 3. {1, -7, (3, —15)
4. (6,-2),(~10,-14) 5. (2.3L(6,11) & (0,2),(-2,0)

7. ({}, 0), (3, —6) 8 0,4,(-1,3) 9 (-59),(-2,0)




~ Algebra Concepts | | Simplifying Radicals

To simplify radicals, look for perfect squares that divide evenly into the radicand.
Perfect squares: 1,4, 9, 16, 25, 36, 49, 64, 81, 100, 121, et cetera...

Example: /56 = \/F =\4+\V14=214

Use the product or quotient rule to simplify radicals. Multiply rat10na1 parts separately

 Example: 247 313 =243,7014 = 6,/7+7+2 = 6477 o2 = 6743 =424/2

V6z*w ‘/Gzzw ﬁzz,vd Ay
E le: = =
R oow N 22w |2 20

To add or subtract radicals, the radicand must be the same. Simplify individual radicals first,

Example.J_ VB+44 =342 - 2\/_+2\/_-_\/§+2\/_

Simplify each expression. Write in simplest radical form.

I N T 2. 216 3. sdi® 4. 510

1 J72 16 320
5. 31246 6. L= 7. = 8.
f iz V8 Y81 zf
4
9, '—3\/'7+5\/'7‘ 10. 10415-9415 11. -1121-114/21
12, <23 +3/27 13. 2J6-2424 14. 2445-2J5+20




Geometry Concepts : Coordinate System/Ordered Pairs

Ordered pairs can be graphed on a coordinate plane. (_2,4)1»3 e a’“” §

fI‘he first number of an ordered pair shows how to move across. It | - Ouadradt il | Cuiadrant i
is called the x-coordinate, : B s s e

|
H " H

The second number of an ordered pair shows how to move up or

down. It is called the y-coordinate. o A

Example:

Quadeanf 1y
To locate point B, move left (backward) to —2 and up to 4. R

O I
HER H

Give the coordinates of the following labeled points.

:
i

St 9]
2. (”4/"57
> C@,’"@

H

3

;

H .
H i
H i
i

i

o

L

.

b W B U1 O
L
»

T

,
I

had
H o9 o @w >
o

g ]
o LD e W

B,

—

5. <._5} @

H i : H H
STV SRR ST DRSS SRS S

H ; : %
[ ——-
H i H H

e e e e g
H 2 H H

il

H

Match the coordinates to the corresponding point labeled on the above graph.

6. (-3,4)

7. (5,4)

8. (0,-5)

9. (2,3)

10. (2,-2)



