ACT COMPASS Review Packet Contents: Algebra
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Answers.

Solutions

Sample Problems
1. Solve fory.y =3x*+4x—7,andx = —3

a.

® oo o

—46
—62
8
62
10

2. Solve forC. A=B+(.40)C,A =10,and B = —6

a.

o a0 o

10
20
30
40
50

3. Solve forx. 2(3x —5) —3(x+4) =4(2x +6) — 4

42

5

7
——

5
=12

0

4. Solve forx. A—B+x=0

a.

® an o

A—-B
AB
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5. Solve forx.—3x+7<6

a. le
3
b. xSl
3
C: xZ—l
3
d. xS—l
3
e. x=-3

6. If the number ais 7 less than the product of 5 and b, which equation best describes the
relationship between a and b?

a. a=5b—-7

b. a=7-5-b

c. a=7-5b
=85

d a=- 7

e. a=7b-5

1. df % is subtracted from 4 times the reciprocal of a number x, the result is 7. Give the equation.

a -x—4=
4
b 2—==
x 4
1
g dx—==
4
d —4x—-=7
4
e. ~—4x=
4

8. (4x>—-18x—-6)—(x>—=3x—6) =?

a. 3x?-—-11x

b. 3x?-21x-—12
c. 3x(x—75)

d x*-15

e. 3x%—15x+12

9. (6x—5)%=2

36x% — 25

36x? + 25

36x% — 60x + 25
36x% + 60x — 25
12x —10

® a0 oW
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5x%+kx+6

10. Solve for k. e 5% —3
a. 13
b. 7
c. 0
d. -7
e. —13

11. Factor 3x> + 30x* — 33x3

a. (3x®-33)(x?—-x%)
33 (x+1D)(x—1)
(3x3 + 11x?)(x% + 3x)
33 (x—1D)(x+ 1)
Bx=3)(x*—-11)(x*+1)

® oo o

12. What is the sum of the solutions of 3x* — 10x — 8 = 0?

a. 1-
3
b, 2=
3
€ 3l
3
di =3
3
© —2l
3
x2-x-12
=7
13. = ?
a. x+4
b. x—4
c. x+6
d x—2
e. x+12
B — =
2a+8 a?+4a
a -3a-16
" 2a(a+4)
-11
b. 2a+8
. —11
" a?+4a
d -11
" (2a+8)(a?+4a)
e __11

a
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4x2
15. —/—=7?
x+2y
3x + 2y
4x?
b.
x+2y
x+2
C: =
4x?
2x2
d 3x+—
¥y

e. 4x®+8x%y

25x3—-10x2+5x

16 =?
5x
a. 5x2-—-2x+1
b. 25x% —2x
c. 20x2% —5x
d. 0
e. 125x* —50x3 + 25x2
" ; 4b2 -3
17. Simplify ﬁ
a. allb~2%c"®
b6c?
I
b6
a*c?
d. a3b %
a4
€ o=

18. Simplify (a®b~*c'?)~3
@ a’h 7k

8
Cc
b. o
¢. a®bct
blZ
d' 9.36
a’c
1
€. opizcse

19. What is the slope of 3x +y =77

a. -3
b. 3
c. 1
d -1
e. 7
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20. What is the slope of the line through (7,3)and (2,5)?

a.

=3

o

o (g
| | = NINN N
alhe|h

21. What are the slopes of two parallel lines?

a. 2,—2
1
b. -2,—-
2
11
c. —=,-
275
1 1
d. -, —=
27 2
1
e. 2,-
2

22. Which line is perpendicular toy = gx + 47

a. y=§x+5
b. y=§x+4
C. y=§x+5

d. y=—§x+7

e. y=—§x+4

23. What is the equation of the line perpendicular toy = —%x + % through (0,5)?

a. y=§x+5

b. y=§x+5
y=—§x+5

d y=5
y=—§x+5

24. Which is the graphof x +y = 3?
a.

IIII\QI

o
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v

R,

A
v

7

25. Simplify W
a. x?y?[54xy
b. 4x%y?Vaxz
(o5 ZxW
d. 9x%y?V6xz
e. 3x?y%V6xz

26. Y189 =?
a. 337
b. 43V3
c. 333
d. 2737
e. 733
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27. What is the value of 4x\6x — 5Vx3 + 4x\/50x when x = 3?
a. 43+4V5
b. 16 —3V3
c. 36V2—15V3+ 60V6
d. 12V2+15vV3 - 205
e. 124—+2

28. Solve for x?.

7
8
9
10
11

® a0 o

29. Simplify @ + 54—‘5
WE 5V
2 4
6V1a
4
6
3V2+5V2
4
8V3+5V2
4

a.

=3

]

o

s

Created by Dr. Ann Padden; Edited by Laura Egner;
Formatted by Stephanie Braun, ASC Manager on 11/25/09
Page 7 of 19



32. 3/64xyz? =7

a. 3xyz?
b. 4xyz?*
¢ 4x3y3z®
1112
d. 3xsyszs
112
e. 4xs3yszs

33. What is the equation for the following figure? (6, 9)

a y=@+3)*? a
b. y=(x—3)? —
¢ y=%xt+3 i
d y=x*-3 —
— 2
3% "
(-3,0)
34. What is the distance between (2,7) and (4, 3)?
a. 6
b. V17
c. 2vV5
d. V29
e. 5V4

35. How many gallons of gasoline must be added to 20 gallons of alcohol to make a mixture

that is 70% gasoline?

140
a. — gallons

3

b. ;gallons
7

c; ggallons

d. s gallons

e. 4 gallons

36. Americans spend 12 billion dollars on fast food each year; this accounts for 32% of
the total annual food budget. How much total money is spent on food each year?
a. 3billiondollars

b. 17 billion dollars
c. 84 billiondollars
d. 37.5 billiondollars
e. 52.5 billion dollars
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37.1f xy = kand y = 10 when x = 2,then what is x wheny = 5?7

a. 4
b. 5
c. 10
d. 20
e. 25

38. If Jim can paint a room in 4 hours, and his sister can paint a room in 3 hours, which
equation would you use to find the total time it would take Jim and his sister to paint
aroom together?

a. 3+4=x
b. 4—3=x
X X

(o Z+§_
d +4z=2x
4 3
X X 1
& It5 =

39. If a square with sides x and a rectangle with length a + x and width 3x have
the same area,what is x in terms of a?

a; X=3a
b. x=3a-2
c Xx=a
—-3a
d x=—
2
4a
e. =—

3

40. If - isdefinedbya -b=2a—band 4-x = 10,thenx =?

® a0 o
S
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Answers

i e 2 D 3. A 4. E
5. A 6. A 7. B 8. C
9. C 10. E 11. B 12. C
13. B 14. A 15, E 16. A
17. B 18. D 19. A 20. E
21 D 22 D 23. A 24. B
25. E 26. A 27. @ 28. C
29. E 30. B 31. (o 32. E
33. A 34. C 35. A 36. D
37. A 38. C 39. D 40. E
Solutions
1. Solve fory.y =3x*+4x—7,andx = —3
N :‘6*2 y=3(=3)% +4(=3)— 7
; y=3(9)—12—7
& & y=27-12-7=8
d. 62
e. 10
2. Solve forC. A=B+(.40)C,A =10,and B = —6
a. 10
b. 20 10 = —6 + (.40)C  Add 6 to both sides
c. 30 16 = .4C Divide both sides by .4.
d. 40 40 =C
e. 50
3. Solve forx. 23x—5)—3(x+4) =4(2x+6)—4
—% 2(3x—5)—3(x+4) =4(2x +6) —4 Multiply
b. 7 6x—10—-3x—12=8x+24—-4 Combine like terms
_1_53 3x—22=8x+20 Subtract 8x and add 22 to both sides
d —12 S5x —4422 Divide both sides by — 5
e. 0 x= 5
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4. Solve forx. A—B+x=0

A A-B+x=0 Subtract x from both sides
b.. A8 A—B=—x Divide both sides by — 1
c. A+B
B—-—A=x
d -A-B
e. B—A

5. Solve forx.—3x+7<6

a. x>1
2 —3x+7<6 Subtract 7 from both sides
b. x< 3 -3x < -1 Divide both sides by — 3 thus changing the
c x> _é direction of the inequality
1
d x< —% x> 3
e x=-3

6. If the number ais 7 less than the product of 5 and b, which equation best describes the
relationship between a and b?

a. a=5b—-7
b. a=7-5-b
c. a=7-5b

5
d. a—;—7
e. a=7b-5

7. If % is subtracted from 4 times the reciprocal of a number x, the result is 7. Give the equation.

a -x—4=
4
4 1
B =
1
& X—=-=7
4
d —4x-1=7
4
e. ~—4x=
4

2 o o — (v2 — — =7
8. (4x* —18x—6) —(x* =3x —6) =7 (4x% — 18x — 6) — (x® — 3% — 6)

2
& 3x2 Lix Distribute minus sign through the parentheses.
b: 3x*—2Ix- 12 > > .

4x° —18x — 6 — x* + 3x + 6 Combine like terms
c. 3x(x—-5) 2

5 3x* —15x Factor out common factors
d: X*—15
5 3x(x—5)

e. 3x°—15x+ 12
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9. (6x—5)*=7?
FOIL - First, Qutside, Inside, Last

a. 36x%-25
b. 36x% + 25 E
c. 36x%—60x + 25 (6x i 5)(6x s s 5)
d. 36x% +60x — 25 I L
e. 12x—10
36x% —30x — 30x + 25 Combine like terms
36x% — 60x + 25
10. Solve for k. % =5x—3
a. 13
5x? +kx + 6 .
b. 7 S —— 5x—3 Cross multiply
. 0 -
; 5 5x2 + kx + 6 = (5x —3)(x —2) Multiply
e. ~ 5x% + kx + 6 = 5x2 —3x — 10x + 6 Combine like terms

5x2 +kx+6=5x>—-13x+6
k=-13

11. Factor 3x° + 30x* — 33x3

a. (3x®-33)(x*-x% 3x5 + 30x* — 33x3
b. 3x3(x+11)(x—1) 3x3(x? + 10x — 11)
c. (Bx®+11x*)(x?* + 3x) 3x3(x+11)(x—1)
d. 3x3(x—-11D(x+1)

e (3x—3)(x*—-11)(x*+1)

12. What is the sum of the solutions of 3x* — 10x — 8 = 0?

a. 1- .
g 3x2 —10x—8=0
b. 25 Bx+2)x—4)=0 Factor
c. 3% 3x+2=0 x—4 =0 Find the solution to each factor.
5 ;1 3x = -2 x=4
. = 4mi=3
e —2-
3
13, x%-x-12 i
x+3
a x+4 x2—x—-12 (x—-4(x+3)
b. x—4 = =x—4
. x+ 3 (x+3)
c. x+6
d x—2
e x+12

Created by Dr. Ann Padden; Edited by Laura Egner;
Formatted by Stephanie Braun, ASC Manager on 11/25/09
Page 12 of 19



=3 8

14. - =7 -3 8 ;
2a+8 a_Z;:ilm T e Factor to find LCD = 2a(a + 4)
a.
2a(a+4)
b —-11 -3 _ 8
" 2a+8 2(a+4) ala+4)
€ 2_—11 Multiply numerators to make denominators match
a’+4a
-11
¢ Garm@o i e Consolidate into one fraction
& ok 2a(a+4) 2a(a+4)
a
-3a—-16
2a(a+4)
15. H—=?
xX+2y
. 3x+2y At 1 4 x+2y
b A 1 1 x+2y 1 1
tox42y X+ 2y
x+2y 4x3 + 8x?
¢ I Y x4 8a%y
2x? 1
d: 3x+—=
y
e. 4x3+8x%y
16 25x3-10x%+5x _
. 5x — 8 25x3 — 10x?% + 5x B 5x(5x% —2x+ 1)
a. 5x%—-2x+1 B - B
b. 25x% —2x 25x> 10x* 5x Bk G i
c. 20x? —5x 5¢x  5x +§_ e S s
d. 0
e. 125x* —50x3 + 25x?
4p2,.-3 fps .
17. Simplify a7 b_4c L2 Make exponents pos@ve by moving them to the
n‘lb’iz C_8 numerator or denominator.
a. a o 4 2 4,2, 4 5
: p6e2 a \b A ab’bc
b()
€ S
d Zf3b'2c dawebbbbbbefecc  b®c?
5 o adgiaaaey a3
" bb¢2
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18. Simplify (a®b™*c1?)~3

a.
b.

C.

d.

€.

a’h7c®

o8 (a®b~*c'?)=*  Multiply out exponent

b7 a~b'?c™3¢  Make all exponents positive by

a®bc® shifting them to the numerator or denominator
b1? p12
9,36 —_—

o a%¢36

a%p12,36

19. What is the slope of 3x +y =77

a.
b.

C.

d.
e.

=% y=mx+b m = slope b = y intercept

2 3x+y=7 Format equation to fity = mx + b formula
1 y=7-3x

=1 y=-3x+7

7 m= -3

20. What is the slope of the line through (7,3)and (2,5)?

5
a =
2 Y2 =1
i, é slope=xz_x1 7=x;, 3=y, 2=x, 5=y,
c. 1 slope = 5__ 3 = i
-5 pe = 2—7 -5
d. —
2
==
e -
21. What are the slopes of two parallel lines?
a. 2,—-2
b it Parallel lines have equal slopes.
L =%
11
C. —=,=
259
1 1
d -3—2
e. 2,l
2

22. Which line is perpendicular toy = %x + 47

a.
b.
t

d.

y= gx +5
y=§x+4 y = mx + b wherem = slope
y= 35t 5 Perpendicular lines have slopes that are opposite in
2 $ sign as well as reciprocals of each other.
% it e ol 4
2
y= —gx + 4
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23. What is the equation of the line perpendicular toy = —%x + %through (0,5)?

a. y= %x +5 Remember that a perpendicular line has a slope that

b. y= gx ¥ is opposite in sign as well Zs a reciprocal of the original.
c. y= _gx x5 So,if the slope above is — 3 then its perpendicular

d y=5

3
slope would beZ. The y intercept or b = 5.

3
. Y=i—=%+5
& o e Plug this information into the y = mx + b formula.

24. Which is the graphof x +y = 3?

IIII\Q‘I

b. —_
X: x+y=3 Converttoy=mx+b formula.
= y=3—x
— = y=(-1Dx+3

I
¥

This equation indicates that the line should intersect
on the y — axis through — 3 and should have a
negative slope.

IIIIIII\

A
A 4

\IIIIIII
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25. Simplify \/W
a. x?y?/54xy
b. 4x*y*Vaxz
o ZxW
d. 9x?y?Vé6xz
e. 3x?y*\/6xz

26. V189 =?
a. 3V7
b. 4V3
c. 333
d. 2737
e. 733

V189

V54x5y*z  When simplifying a square root, pull out
duplicate values; remember that when you pull

two values out of a square root, it comes out as

one of that value.

8:-3)3 248 Xl F P V)=
3x2y*V6xz

27. What is the value of 4x\6x — 5Vx3 + 4x\/50x when x = 3?

a. 43 +45
16 — 3V3

® a0 o

124 — 2

28. Solve for x?.

7
8
9
10
11

© oo o

29. Simplify @ + %E
o7 52
2 4
6V1id
4
c. 6
3V2+5V2
4
8V3+5V2
4

a.

36vV2 — 15V3 + 60V6
12v2 + 15v3 — 20V5 36V2 — 15V3 + 60V6

4(3)\/6(3) — 533 + 4(3)/50(3)

G L e
Il Il
1 e
2|~

~

|

ol

Vx2z — 5) Divide both sides by 4

Square both sides
-5 Add 5 to both sides
A 9

I
=

18 52

g T\/_ Find LCD of 4

2V/48 5v2
4

4
W2 2223 5T

Combine fractions

Simplify formula

4
8V3 +5V2
4
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When simplifying a cube root, pull out triplicate
values;remember that when you pull three values
out of a cube root, it comes out as one of that value.

V3337 =37

12v2-3-3-5vV3-3-3+12V5:5-2-3

=4 Multiply both sides by \/x? — 5



30. ° |22 =9
225
4
a. -
5
4315
b. T
4
c. —
15
4
d 7=
435
e. —
5
31.64 3 =7
a. 16
b. —16
1
C
1
d. =
1
e. -
8

32. }/64xyz2 =7

a.
b.
C.

d.

e.

33. What is the equation for the following figure?

a.

® oo o

3xyz?

4xyz*?

4x336
1 1 2

3x§y§z§
112
4x3y323

y=(x+3
y=((x-3
y=x*+3
y=x%-3
y =x*

5|64 Y2-4-4 4

225 33.3.5-.5 ¥3.3.5.5

Multiply by i/_because you cannot have a root sign

in the denominator.
4315 4V1s
3333555 15

I b T B SRR S, . 1
T es ez VEwaz T 42 16

a
For fractional exponents, xb where
a = exponent on base; b = index of root

1112

V64xyz2 = 643x3y323
112
4x3y323

)2 (-6, 9)
)2 The + 3 inside the square —
function shifts the graph of =
y = x? 3units to the left. -
| |
[
(

34. What is the distance between (2,7) and (4, 3)?

a.

®c o0 o

6
V17
25
V29
5V4

d= \/(xz —x1)% + (y2—y1)? You can interchange the 1s
and the 2s because the dif ference is squared; we
recommend that you subtract the smaller from the larger.
¥p=2 X=4 y3=38 Yy=7
d=J(4-22+7-3)2= J22+42=V4+ 16 =20
v2:2-5=2vV5
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35. How many gallons of gasoline must be added to 20 gallons of alcohol to make a mixture
that is 70% gasoline?

a. % gallons 70 gasoline  x gallons of gasoline c ltim]

b. % gallons 30 alcohol ~ 20 gallons of alcohol NS IR
7 70(20) = 30x = 1400

c gallons 1400

d. S gallons *= 30 = 140/3

e. 4 gallons

36. Americans spend 12 billion dollars on fast food each year; this accounts for 32% of
the total annual food budget. How much total money is spent on food each year?
a. 3billiondollars

12
b. 17 billion dollars . — =—— (Cross multiply
c. 84 billiondollars . ig . 1(1]80_ 32x
d. 37.5 billion dollars 3128 kg WL
e. 52.5 billion dollars 1200 -
x =——=37.

37.1f xy = kand y = 10 when x = 2, then what is x wheny = 5?7

2' : (2)(10) = k =20 Substitute x and y with their given values.
c. id x(5) =20 Divide both sides by 5

d. 20 x=4

€ 25

38. If Jim can paint a room in 4 hours, and his sister can paint a room in 3 hours, which
equation would you use to find the total time it would take Jim and his sister to paint
aroomtogether?

: i + : =X When looking at time problems where two or more people are
s —3=X X X
X, %, working together, the formulais—+—..=1
C. Z 5 =1 ty t,
1,3 X x
d. 3 + 3= X Z + § =1
e. T4X=1
4 3 X

Created by Dr. Ann Padden; Edited by Laura Egner;
Formatted by Stephanie Braun, ASC Manager on 11/25/09
Page 18 of 19






