Algebra Review

Determining Whether a Point is on a Line

Decide whether (3, —2) is a solution of the equation y =2x — 8§,
—2=2(3) -8 Substitute 3 for x and —2 for y.
—2 =2 Simplity.

The statement is true, so (3, —2) is a solution of the eguation y = 2x — 8§,

EXERCISES
Decide whether the given ordered pair is a solution of the equation.
1;}Ifﬁ6x+4; (—2,8) 2. y=—10x - 2;(1, ~12)
C3.y= —:ll*x — 18; (=4, —17) 4.y = %x + 10; (4, 12)
5.y=3x+34(=9,27) 6.y =2x - 6,(9,0)
7.y=%x—2;(10,—3) 8.y=%x+7;(4,7)
9. 2x — 3y = 10; (3, 4) 10. Sx —y= —4; (-1, —5)
-11.}—6:%@ (8, 12) 12,y +5 =259, 10)

Calculating Slope

g AR 4 S R e Pt ki

Find the slope of 2 line passing through (3, —9) and (2, — 1).
27 W '

mo= =t Formuta for siepe
X2 A

m o= %12:(3_9) = ~1__]F 2 Substitute values and simplify. -
m =—_§1—= -8 - Siopeis —8.

'EXERCISES

Find the slope of the line that contains the points.

13..(4, 1), (3, 6) 14. (—8,0), (5, —2) 15. (5, 6), (9, 8)
16. (0, —4), (7, —3) 17. (=1,7), (=3, 18) 18, (—6, —4), (1, 10)
19. (4, —10), (-2, 2) 20. (11, 1), (-1, 1) 21. (14, -5), (3, 8)

22.(-7,5), (-1, -1) 23. (—12, 8), (=3, —6) 24.(—9,13), (2, —10)
25. (12,3),(0, —4) 26. (9, —8), (-7, 10) 21. (2, =5}, (6, —6)
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Finding the Equatibn ofa Line

Find an equation of the line that passes through the point (3, 4) and has a
y-intercept of 5.

y=mx+b Write the slope-intercept form,

4=3m+35 Substitute 5 for b, 3 for x, and 4 for y.

—1 =3m Subtract 5 from each side.
“-:l; =m Divide each side hy 3.

The slope is m = —%. The equation of the line is y = —%x + 5.

EXERCISES

Write the equation of the line that passes through the given point and has
the given y-intercept. ‘

28. (2, 1);h =5 29.(—5,3) b = —12 30.(—3,10): 5 = 8
31. (7,05 = 13 32. (=3, -3):;b=—-2  33.(—1,45b= -8
3. (—11,8):h=—14 35 (4, —6);b=—2 36. (5, —8): b =7

37. (=2, —1):b=—5  38.(2,3):b=2 39.(3,0.5);b = L.5

Finding the Equation of a Line

Write an equation of the line that passes through the points (4, 8) and (3, 1).
Find the slope of the line.

oo1-8
' T3-4
=7 _

===

Substitute values.

m 7 Simplify.

1=7(3)+ b  Substitute values into y = mx + b,
1=214+5 Multiply.
=20=5b Soive for b

The equation of the line is y = 7x — 20.

EXERCISES

Write an equation of the that passes thraugh the given points.

40. (6. —3),(1,2) 4. (~7,9), (—5,3) 42. (5, —1), (4, —5)
43. (-2, 4), (3, —6) 44.(-3,-7),(0,8) 45. (1,2}, (=1, —4)
46. (6. —2),(0,4) 47.(—~4,3), (-3, ~3) 48. (—3,2),{—5, —2)

49. (10, —9), (14, —1) 50. (—1, —2), (5, 0) 51. (—6, 4), (6, —1)
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Distance Formula

Find the distance between A=V, — x5+ (3 —v)°
the poinFs (—4,3) and (—7, 8). _ \/(_7 Al 8- 3

= V(=3 + (5)?

= V34
EXERCISES ‘
Fihd the distance between the points.
1. (3,6}, (0, —2) : 2. (5, —2),(—6,5) 3.(—3.4),(1,4)
©4.(=6,—6),(~3,-2)  5.(8 —2),(=3,—6) 6.(=8,5),(—1,1)
EXALE ¥® Combining Like Terms
Slimplify. 8x + 16xy — 3x* + 3xy — 3x
8x* — 3x* 4+ 16xy + 3xy — 3x Group like terms,
5x% — 3x + 19xy Simplify.
EXERCISES
Simplify.

7.6x + ily —dx+y 8 Sm+3g+dm—¢g 9. —3p—4dt—5-72p
10.9x — 22y + 18x — 3y  11.3x%y — Sxy* + 6x%y 12522 + 2xy = Tl + vy

J.'E 8 Solving Equations with Variables on Both Sides

Solve. 6a—12=5+9
a—12=90 Subtract 5a from each side,
a=712] Add 12 to each side.
EXERCISES
Solve the equation.
13.3x+5=2x+11 14 —-14+3z=10—a 16.8m+1=Tm~9
6.y~ 18=6y+ 7 17.25+1=7s+1 18.3a — 12 = —6a — 12

19. —2¢ + 10 = —¢ 20.11g~6=3¢+8¢ 21 —Tx+7=2x— 11
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EXAMPLE 4

Solving Inequalities —— -~ -— — — ..
Solve.
a.Sx—4=4x+6 b. 10 — 7Tx <24

When you multiply or divide each side of an inequality by a negarive number,

~ you must reverse the inequality symbol to maintain a true statement.

a.Sx—4=4x+6 b. 10 — 7x << 24

x—4=6 —Tx <14

x =10 : x> -2

EXERCISES
Solve the inequality.
22. —x+2>7 23.c— 18 <10 24, =5+ m <21
25.x—5<4 ‘ 26.z2+6> -2 27. -3x+4=-35
28.5 —2x << —3x—6 28. -m-+3=—-4m+6 30.26+4>-3b+7
31.13 ~ 6x > 10 + 4x 32. 4z +8=12 33, 14 —5tr=128
34.6 —3r<<24 35. 16 — 12x = 28 36, —3x+ 11 =32

IAIANRY Absolute Value Equations and Inequalities

Solve.
a |x+8] =4 b. |x~ 5| =20 c. lx+1] <3
x+8=4or x—5=200r x+1<3and
x+ 8=—-4 r—5= 20 x+ 1> -3
x=—4orx=—12 x=25 orx< —~15 x<2and x> —4
—4 < x<<?2
EXERCISES
-Solve. - -

37. |x+ 5] =12

40. |1 -x| =6

43. [2x— 3| =11

46. |3x + 8| =4

49. |x—2| =38

52. |6x — 4| <8

55, [11x — 11| = 33

58. |4x — 6] > 14 -
61. |1ix+1]>21 62 |“__7;?|".<_: —21
84. | 12x + 16| =20




Writing and Simplifying Ratios

a. Train A takes 35 minutes to travel its route. Train B, traveling the same
route but making more stops, takes 47 minutes. What is the ratio of the

time of Train A to Train B? | ___MP_GQ—:.N— wm<mms

b. Jennie's height is 4 feet, 7 inches. Her younger sister’s height is 25
inches. Find the ratio of Jennie’s height to her sister’s.

SOLUTIONS

a. 35 minutes to 47 minutes = 35 minutes __ 35

47 minutes

=3
b. Convert 4 feet, 7 inches to inches: 4(12) + 7

55 inches to 25 inches = 298RS _ 33 _ 11

25 inches 25 5

55 inches

15. 7(2 — x) = 5x

EXERCISES | o e
| o+
Write the following ratios. | Al
! +
1. Basmati rice needs to cook for 20 minutes, while quinoa (another grain) 1 = H H 3 -
cooks for 25 minutes. What is the ratio of cooking times for rice to quinoa? | r_\_d .ﬂ ,_ﬂ ___ ¥
2. Jonathan caught 7 fish and Geogeamne caught 4. What is the ratio of fish . 7 oo = 3
caught of Jonathan to Geogeanne? ) 7 4+ It Ww
i . =t = o
3. Two-sunflowers’ growth was measured daily. At the end of the experiment, B M o1 e % A
Sunflower A had grown from 2 inches to 2 feet, 3 inches. Sunflower B had w2 H w 2
grown from 3 inches to 2 feet, 6 inches. Find the ratio of the growth in height =l o |
of Sunflower A to Sunflower B.. “ Qa i
4. A soccer team won 22 games and lost 8. What is their win-loss ratio? C W.
5. Charlotte’s essay on pigs was 824 words in length. Wilbur’s essay was only m.
360 words long. What is the ratio of length of Charlotte’s essay to Wilbur’s n_u.._..u
essay? 2
S
6. A gingham bed sheet has 220 threads per square inch while an embroidered 2
| white sheet has 180 threads per square inch. Find the ratio of threads per m
i B . - - D .
,_ square inch of the gingham sheet to the white sheet. o S 3
“, Use the diagram at the right. . 12 nm o no oo !
J . : . =9F = @ =&
”_ 7. What 1s the ratio of length to width of rectangle A? o 7] + o
|
,_ 8. What is the ratio of the perimeter of rectangle A to the g Mv_,.w i m n_vm m/_m\ ,fw\
,_, perimeter of rectangle B? , B s M @ m ,‘M w W_
_,_ 9. What is the ratio of the area of rectangle A to the area
|

| of rectangle B?

11
3
4(x — 2)

9

17. —9(5 — 3x)
2. —
19,-3(?11 +4)—-8=

21,3( —1) + 3

2(10 —Gx} =
20. 5(3a — 2) = 2{6a — 8)

18.
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' E)UWELEE Solving Propartions

Solve.
£:é b 6 _—_l
a.-T =7 "x+4 9
4r =83 69 =x+4
dy = 24 54 = x + 4
T x=6 50 =x
EXERCISES
S_oIVe.
| x _ 1 2_ 4 7 _14 14
22. 55 =3 23.2 = 24. 05 = 2. - =5
S_4 w_ 1 27_3 P
26. 5 =7 27. & =17 28. 5 =7, 23. 55 = 100
6 _m 3.3 6 _6 1 _2
30. 15 =95 3. 573, 32.5,,= 35 33. 7 =5
3w+ 6 3 6 _ 2z+10 3a _ 54
34. == =73 35.75= 13 36. 7%
-3 _ 21 1 5 3 -2
3. % =35+ D Bg = - D) 39. 0T34
3 _ 1 r _ 2 __vgzg
0. o= #.T =3 42.% =2
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Simplifying Radicals

Simplify the expression V20.
V20 = V4 - V5 Use product property.

= V5 Simplify.

EXERCISES
Simplify the expression.

1, VIl 2.V52 3. Va5

4.V72 5. V40 6. V27

7. V80 8. V50 9. V243

10. V288 11. V320 12. V225
(28R WY  Simplifying Radical Expressions
Simplify the radical expression.

a. 5V3 —V3 -2 b. (2v2)(5V3) c. (5V7)?

=43 - V2 =2:5.V2V3 = 52V
= 10V6 =25-7
=175

EXERCISES
‘Simplify the radical expression.

13.V75 + V3 14. V350 - V18 15. V64 —~ V28
16. V44 + 2V11 17. V125 — V80 18. V242 + V200
19. —V147 — V243 20. V28 + V63 21.V20 + V45 — V5
22. (V13)(V26) 23. (3v14)(V35) 24. (V363 }(V/300)
25. (6v2)(2v2) 26. (V18)(v72) 27. (V21 }{(V24)
28. (vV32)(V2) 29, (V08 )(V12§) 30. (54 }(2va)
31. (6V5 )? 32. (4v2)2 33, (8V3)?
34. (2V3 )2 35. (5V5 )2 36. (10V11 )2




Simplifying Quotients with Radicals

Simpilify the quotient —\%— i | '
6 _ 6, l{i Multiply numerator and denominator by VB, to eliminate
V3 E a radical in the denominator, '
_ _6V5
V3 V5
_ 6\5
EXERCISES
Simplify the quotient.
- - M3 W3
37. L 38, —= 3g, 22 a0. 23
V3 ‘% Vo V'S
.« V18 4 16 V3
41, ——= 42. — . 43. —== 44, —=
T aV2 V8 V24 V10
' hrs A
45, —— 46, 222 47, = a8 12
V12 V20 V52 2
/-—— ’.“!_- ,/;__ "F-
ag. 18 50, 32 51, Y21 52, 120
V10 \'5 V45 V75

Solving OQuadratic Equations

Solve.
- 5=16
=21 Add 5 to each side.
x= +V2l Find square roots.
~ EXERCISES
Saolve.
 B3.x?=9 54, x° = 625 55. x° == 289
56. x2 + 3 = 13 57.x° —4 =12 58. x> — 7 =6
59. 7x? = 252 60. 3x2 = 192 61. 6x° = 294
62. 4x° + 5 =45 63. 2x% + 5 =23 64. 9x2 + 7 =152
65. 11x° + 4 = 48 66, 6x> — 3 =9 67. 10x° — 16 = —6
68.5x> — 6 =29 - 69. 8x% — 12 = 36 70. 5x° — 61 = 64

71. 2 + 32 = §° 72. 7% + x* = 25° 73. 5% + 127 = x°




Given the formula for the surface area of a right cylinder, solve for .
S = 2mr* + 2arh

S =2mr(r + h) or S — 2mr? = 27rh
2
s _ (S——mef)_
»%Wr"i'h 27r =h
S o _
Z_W r=nh

EXERCISES

Solve the literal equation for the indicated variable. Assume variables are
positive.

CLA=Iwiw A2-V=%m’3;r 3.A=—é—bk;h 4.A=%h(b1+b2)§b1
5.A = mr r 6. C=2mr,r 7. V= 53;7,9 8.P=20+ 2w, !

9. V=1»U4whh 10.V=mr?h:h  11.5 = 65 5 12.a* + b2 = % b

Algebraic Expressions
a. Write an expression for seven. b. Write an equation for three less than
~ less than a number. six times a number is five times the
x—7 same number plus 5, then solve.
6x —3=5x+35
x—3=5
x=8
EXERCISES

Write the expression or equation. Solve the equations.

13. Five plus a number

14. A number squared increased by the square root of 2

15. Twice a number decreased by fourteen

16. Six less than three times a number

17. A number plus two decreased by nine times the number

18. Half of a number plus three times the number

19. The product of five and a number decreased by seven equals thirteen.

20. Sixteen less than twice a number is 10.




EXAMPLE 3

Percent Problems

a. What number is 12% of 757

x = 0.12(75)
x=9
EXERCISES

- Solve,

23, What number is 30% of 1207
25, What number is 71% of 2007
27. 34 is Wﬁa£ percent of 1367 |
29. 200 is what percent of 507

31.3 s .30'% of what number?

33. If sales tax is 8%, how much tax
 is charged on a $25.95 purchase?

b. 6 is what percent of 407

6 = 40p
0.15=p
p=15%

24. What distance is 15% of 340 miles?
26. How much money is 50% of $257

. 28. 11 dogs is what percent of 50 dogs?

30. 8 weeks is what percent of a year?
32, 16 meters is 64% of what distance?

34. 15 out of 18 players on a team came
to a tournament. What percent of the
players were absent?

BLLLANEY Simplifying Rational Expressions

Simplify.

o ST 12
4x% + 16x
4x(2x + 3)
dx(x + 4)

2x+ 3
x+4

EXERCISES
Simglify.

| Sx 16a°

35. =5 o

39

" Sa ~ 40 " 30x2 — 5x

365> — ds —5h+ 1
Tast - 125 h+1

5q + 10 . 0 5x% + 15x

b_i__g_
y2+6y+9
Y+ 3 -3)
(y+3)y+3)
¥=3
y+3
2 3
37, (5x" + x) 38, 9w3+ 27w
Bx+ 1) 3w’ + 9w
14d* — 24 g0 212
" 6d* + 8d T 24 -2y
2 _ 2 _
5L —L 4o dmtd
£ +2u+1 m* — 4

1O




