Name: Class: Date:

Algebra 2 Semester Exam Review

Multiple Choice
I dentify the choice that best completes the statement or answers the question.

1. Add.
(~7p°q + 6pa) + (4p°q — €pq + 3) + (7pq + 7)
a. —11p°q+ 13pg+ 10 c. —-3p°q+5pg+ 10
b. —3p°q+ 21pq+ 10 d. —4p°q+5pq+9
2. Multiply.
(d+7)d-7)
a. d2-49 c. 22-49
b. d2+ 14 + 49 d. d2—14-49
3. Multiply.
(6r +4s)?
a. 36°+165° c. 36r°+24rs+165°
b. 12*+8s° d. 36r°+48s+165°
4. Find the product2a®b*(3a°b? + 4b%).
a. -2a’b’-2a’b’ c. —6a’b®-8b'°
b. —6a°b®-8a’b® d. a°b®+2a’b®
5. Find the produd®x —2y)°.
a. 64x%-8y° c. 64¢%—96x°y +48y* - 8y°
b. 64 +8y® d. 643 +96x°%y +48y? +8y°
6. Which divisor of-2x® +2x? —=5x — 1 results in a remainder of 86?
a. X+3
b. x+2
c. X-2
d. x-3
7. Which of the following is a factor 8k*> — 10x* + 3x + 10?
a. X-—2
b. x+3
c. x-3
d. x+2
8. Multiply (3x - 2)(2x +6).
a. 6x°+5x+12 c. 6x°+14x-12
b. 6x*-2 d. 6x’+4



Name: ID: A

9. Multiply (3x —4)(3X + 4).
a. 6x*-1%-16 c. 6x*-16
b. 9%%*-16 d. 9x®>-24x+16

10. Subtract.
(x3—2x+5)—(2x3—3x2+4x—3)
a. xX*-x*-6x+8 c. xX*-x*+6x-8
b. -x*+3x*-6x+8 d. x*+x*+6x-8

11. Find the product.
(x*-2¢-3] (3¢ +ax-1)

a. 3X'-2°-18°-10x+3 c. X'-x*-18°-10x+3

b. 3x*-2x®-16¢* -10x+3 d. 3x*-x®-16¢° -10x+3
12. Multiply (2x°y®)(4x* — 3y®).

a. 8x°y° -6xy® c. 8x°y°-6x’y*®

b. 8x°y®-6x%y® d. 8x°y° -6x’y*®

13. Which expression represents the perimetdreofriangle below?

am 4 —-m
2m -1
a. 3+4mr c. 5+4m
b. 3+6m d. 5+6m

14. A rectangular garden has a lengtha#3L7 feet and a width ofedfeet. Which expression represents the area of
the garden in square feet?

a. 2&a+68 c. 2@°%+17
b. 2@’ +6& d. 2m’+ 64
15. Find the product @* +x — 1 and4x + 5.
a. 3x*+5x+4 c. 123 +1K*+x-5
b. 12 +4x* - 4x d. 12¢+1%*+9x-5

16. Which of the following best describes the safrax? + bx +c andmx? + nx + p, wherex is a variable and, b, c,
m, n, andp are real numbers?

The sum is a constant.

The sum is an exponential expression.

The sum is a polynomial.

Nothing can be determined about the sum witharermformation.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

Which of the following is NOT a factor ()f(“ -x* =7 +x+ 6)’?

a. x-1 c. x+1

b. x-2 d. x+2

What is the remainder whex® + 3x* - x + 1 is divided byx + 3?

a. —-25 c. -8

b. -23 d. 25

Ifx— 2 is a factor of a polynomidi(x), which of the following statements does NOT haved true?
a. f(2=0 c. 2isaroot off(x).

b. f(-2)=0 d. 2isazero of(x)

Forp(x) = 4x® — 28 + 24, p(-3) = 0. Which of the following must therefore be true?
a. -—3is a factor ofp(x) = 4x® — 28x + 24,

b. -3xis a factor ofp(x) = 4x® — 28x + 24.

c. Xx-—3is afactor ofp(x) = 4x® - 28 + 24.

d. x+3is afactor ofp(x) = 4x® - 28 + 24.

Use the remainder theorem to determine thairetar whenp(x) = x* + 3x? —5x — 7 is divided byx + 5.
a. -182

b. -32

c. —7

d. 168

Write an equivalent expression &r+ 2ab + b?.

a. (atb)a-h) c. (a+h)?

b. a®+b’ d. a’-b’

Write an equivalent expression (gry)(X — ).

a. x*-2xy+y? c. (x-y)?

b. x%+2xy-y? d. x*-y?

Write an equivalent expression far+ b)(a2 —ab+ bz).

a (a+b)a-h)? c. (a-b)’
b. a®+b? d. a*-b?

Which expression is equivalent(bo2 +y2)2?
a (x+y)’(x-y)’ o (x+y)(X* -y +y?)
b. (xz—y2)2+(2xy)2 d. x*+y’
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26.

27.

28.

29.

30.

31.

32.

Expand the produ¢k —2)*.

a. x*'-4x®+24¢* -3%-16 c. x*'-4x°+24¢* -3%+16
b. x*-8°+3X%+16 d. x*-8°+24x* -3%+16
Expand3p +0Q)°.

a. 8lp*+108°q+54°q” +12pg’ +q*
b. 81p*+27°q+9%°q® +3pq® +q*

c. 81p*+q*

d 3p4+q4

What is the second term in the expansio(rmfy)s?

a. x'y b. xy* c. 5x'y d. 5xy*
What is the coefficient of in the expansion ofdx — 1) *°?

a. —7680

b. 64

c. 840

d. 7680

e. -13,440

Use Pascal’s Triangle to expand the expreg@on 5)*.
a. 16¢x* —40¢° + 100« — 250 + 625

b. 16¢* —120¢ +300* — 25k + 625

c. 1000&* -4000¢ +600* —40x -5

d. 16x* - 1603 + 600«* — 1000k + 625

4

Use the Binomial Theorem to expand the binb(Bia— 4y)”.
a. 8Ix* +432°y +864°y’ + 768y’ + 256/

b. 8ix*+256/*

c. 8Ix*-256*

d. 81x*-432°y +864x°y* - 768y’ + 256/

Which variable term in the expanded forn{®f+ 1)4 has the greatest coefficient?

Thex-term

Thex?-term
Thex3-term
Thex*-term

oo op
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9
33. How many terms does the expanded forrﬁﬂ&f +5) have?

a. 8
b. 9
c. 10
d 11
34. Divide.
(x3—x+6)+(x+2)
a. x'+3 c. x*-x+3
b. x?-2x+3 d. (x+1)(x-2)
2 —
35. Divide: X5
a. x2+8—E c. x-5
X
b, x+8-2 d. x+8
X
36. Dividel2x® +4x> + 18+ 16x by 2x + 4.
, 14 , 2
a. X +2X+3+X+4 C. X +2x+4 )
2 2 2 5
b. 2x +2X+4+2X+4 d. 2 +2X+3+X+4

2

4 —_
37. Simplify the rational expressie%_—;y. Identify any excluded values.
a. 4y, y#2 C. 4y, no excluded values
b. 4y(y—2);y¢2 d 4y,yz2o0r0
38. Simplify the rational expressieqX;GB)O.
X" =X-
6
a. m c. X+5
X 1
b. <45 d. <i5

39. The area of a rectangle is equat’e 15x + 44 square units. If the length of the rectangle isaédox + 11 units,
what expression represents its width?

a. X—4 c. X+4
b. x+33 d x-33
o X AR +3x -2
40. Simplify s
a. (x+1)(x-1) c. x*+4x+3
b. x*+2x-1 d. xX}+4x*+2x-4



Name:

2
N x°-16
41. Simplify————.
P y2x2+16><+:-32
a 1 c Xx—-4
2 " X+4
1 X—4
b 2 d 2(x+4)
42. Divide:(3x* - 1Ix+9)+ (x—2)
a. 3x-10+% c. 6x-22+—
b. 3x-5+— d. 3x-17+-%

X+
43. Which expression is equivalent to the rati(mquessionx—yy (wherex # O andy # 0)?

1 c. 1
X+y
b, L+ d =
Xy X+y
2 2
44, Subtrac?(Xt_X; 2_ 6: ++16. Identify anyx-values for which the expression is undefined.
— 2 f—
a. %’; The expression is undefinedxat —1.
2
b. M; The expression is always defined.
x+1
2
C. M; The expression is undefinedxat —1.
x+1
— 2 —
d. %‘; The expression is always defined.

45. Multiply the expressions. Simplify the result.

X+2
Xx-1
( >[X2_1]

X+2 c X+2
(x—l)(xz—l) - ox-1
X—2 X+2

b. ) d. )
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46. Multiply 4)1(x+—28 Dix_'__f szzi(;fG. Simplify your answer.

a 3 c 3
2(x+4) T2
3 3(x+2)(x—-3)
b. d. >
4(x +4) 2(x +4)(x* —x —6)
o 1-xt xP-x+1
47. Simplif +
P e x+1 x¥-1
(x-1)*
a. x+1 C. ot 1
_x=1°
b. —-(x+1) d. F 1
48. Divide the expressions. Simplify the result.
x*+9x+18 . x+6
X2_9 " X-6
a X-9 b O +6 c X+3 d X—6
" x-3 ' 3 " X-6 " x-3
49. Subtract and simplify. Find the excluded value
_5 _Zx+y
X-y x*-y?
a ﬂ'xi Xz -yandx#0
L ey TR
S .
b. X_y,xiy
2X+3y
C. ————— ., XZyandx# -
x=Nx+y) 7Y Y
d ﬂ'xi andx # -
L ey Y Y
_n_
50. Simplifyn—:]?’.
a 1 c L
" n+3 " n+3
2
n
b. n+3 d. —
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Complete the square faf — 14x + . Then write the resulting expression as a binostgalkared.
a. 49 (x+ 7)° c. 49 (x-7)?

b. -49 (x+ 7)* d. -49 (x- 7)?

How many terms are in the algebraic expres&oeroxy + 174/?

a. 1 c. 3

b. 17 d 4

What is the coefficient ofin the algebraic expressi¢Ba)x — 17x* + 14a?
a. -17 c. Sa

b. 14 d 5

How many factors does the algebraic expre<sipmave?

a. 5 c. 4

b. 3 d 1

Explain the meaning of the exponent 3 in igelsraic expressiofx +y)°.

a. Use the binomial as a factor 3 times.

b. Use the binomial as a term 3 times.

c. Use the 3 as a coefficient of the binomial.

d. Use the 3 as an exponent on both terms of thanba.

Evaluate the algebraic express@n+y)® whenx =5 andy = 3.

a. 384 c. 192

b. 2304 d. 66

One way to factor® +x° — 72 is to first rewrite the expression B + m— 72 What is the equivalent ofi?

a. x+9 c. X
b. x? d. x°

In the expressiax’ +4x* + 3x + 12, when the first two terms are grouped, and thietvas terms are grouped,
what is the common binomial factor?
a. X—4 c. X+4

b. x*+3 d. x+12

The volume of a box BOx® + 104x* + 96x. What is a possible expression for the heighheftiox if the width is
2x and the length iSx + 6?

a. 5x+6 C. 5x+2

b. 2x+8 d 2x-8

A square has a side length+ b, wherea andb are integers, and an area26k® + 90x + 81. Find the value of
a+h.

a. 9 c. 14

b. 4 d. 45
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61. Jon has rewritten the expressl@r® — 35x* + 18x — 63 in order to factor it. Describe a reasonable e for
Jon to perform.
a. Use the Commutative Property to rewrite the tamasdifferent order.
b. Factor 7 from the second and fourth terms.
c. Group the first two terms and factor out the tgstacommon term d&x - 7.
d. Factorx from each of the four terms.

62. Explain whethep +4r? will be positive or negative i is positive. Is this always true?
a. p+4r? will always be positive because the valug@hn never be less than 4.
b. p+4r? will always be positive because the valugdiepends on the value 4f°.
c. p+4r® will always be positive because the valug i always greater than the value of
42,
d. p+4r? will always be positive becaupeand4r? are each always positive.

63. What is the correct factorizationxdf— 11x + 18?

a. (x+2)(x-9) c. (x-2)(x-9)
b. (x-2)(x+9) d (xX+2)(x+9)
64. Factona2 +3a + 8a + 24 by grouping.
a. (a+3)(a+9 c. 8a(a+3
b. (az + 3a] (8a+249) d. cannot be factored

65. Determine whethqy2 —36is a difference of two squares. If so, choosectireect factorization.

a. yes;(p—G)2 c. yes;(p+18)(p-18)
b. yes;(p+6)(p-6) d. no
66. st(4x2 +8x + 12] completely factored? If not, what other factorocam occur?

Yes; the polynomial is completely factored.
No; 4 can be factored from each term of the tniadb.

No; the trinomialflx2 +8x + 12 can be factored into the product of two binomials.
No; 4 can be factored from each term of the trirad AND the resulting trinomial can be
factored into the product of two binomials.

oo op

67. Completely fact03x4 - 15(3 - 18(2.
a x2[3x2+2](1x—9) c. 3x2(x+1)(x—6)

b. 3[X2 + 1] (xz - 6] d. cannot be factored



Name:

68. Determine Whethélx2 —-12x —400is a perfect square trinomial. If so, choose threext factorization.

69.

70.

71.

72.

73.

74.

75.

76.

a. yes;(3x-20) 2
b. yes;(3x+20)2

Factor? + 16x + 48.
a. x+4)x+12)
b. (x+16)Kk+ 48)

Factor the trinomidf — 5t — 24.
a (t-1)(t-24)
b. (t-3)(t-8)

Facto2x® — 7x + 6.
a. (x—-3)(x-2
b. (x-2)(2x+3)

Completely facto41m4 -324

a. (4m2 +36] (mz - 9]

b. 4[m2+9] (m+3)(m-3)

Factox® + 6x* — 25 — 150,
a. X-6)(x-5(x+5
b. (x-6)(x*+25)

Factor the expressiéax® + 16x°y°.

a.  2C(3x+2y)(9x* +6xy +4y?)
b. 23(3x+2y)?

Facto®x® + 125
a. (2x-5) (4x2 —10x+ 25)

b. (2x-5) (4x2 + 1c»<+25)

3

C.

d.

oo

C.

d.

ID:

yes;(3x +20) (3x — 20)
no

&+ 1)(x + 48)
&+ 3)(x + 16)

(t+1)(t-24)
(t-8)(t+3)

(x=2)(x~3)
(x=2)(x=3)

4(m+3)2(m+3)(m-3)

cannot be factored

(X +6)(x* + 25)
(x+6)(x-5)(x+5)

2 (27 +8y°)
2 (3x + 2y)(9%* — bxy +4y°)

(2x+5) (4x2 - 10x+25)
(2x+5) (4x2 + 10x+25)

Factor the polynomi&0x® + 28x* + 6x completely.

a. 2X(5x+3)(3x+1)
b. 2x(5x+1)(3x+J3)

c.
d.

(10x* +6x) (X + 1)
2(5x+3)(3x+1)

10

A
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77.

78.

79.

80.

81.

82.

83.

84.

85.

Which of the following is equal ¢ — 64?

-64x°
(x®+8)(x*—-8)
(x® +8)?

(x* - 8)?

oo ow

Expres$~/ —69 with a positive radicand.

a. 6i«@ C.
b. -6-/69 d.

What is the simplified form ofi® /97

a. 3 C.
b. 3i d.

What does the imaginary numbeepresent?

-1
N1
NE

~J-1

oo op

Which of the following is equivalent t¢-121?

11
-11
11i
121i

coow

Simplify (3+2i) (2-3i).

a. -5 c.
b. 12-5 d.

Add. Write the result in the forant+ bi.
(7-¢Si) + (-6+5)

a. 12— 1f5 c.
b. 1-4 d.
Simplify(3-2i)°.

a. 13-12 C.
b. 13 d.
What is the produéi(5-2i) in the forma + bi?
a. 12+30Gi C.
b. -12-30i d.

—6i~/69
6/ 69

-3

12 - 30i
=12+ 30i

11
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86. Find the complex conjugate 3f+ 4.

a. —4-3 c. 4+3i
b. -4+3i d. 4-3i
87. Find the absolute valye7 - 9i|.
a. 1€ c. 42
b. 4 d. /130
o =2+ 2
88. Simplify 513
2 8 . 2 8 .
a. —5t3l c. (/-7
b. —2+2 d —&-3

89. Write the expression as a complex numberaindsgtrd form.

8+7i
34
4 53. 52 53.
25425 ¢ Ttr7
52 11. 4 11.
b. 7—7I d. %—%I
90. Simplifyﬁj.
a. —-7i-11 c. 7i-11
b. -7 +11 d 7i+11

91. Write the expressi011<)/l 10° by using rational exponents.

8

11

a. 10 c. 103

11

b. 10° d. 10°

5

92. Write the expressicfih3 in radical form, and simplify. Round to the neangbole number if necessary.

a. (3/8)%3 c. f8)%: 32
s 5
b. 2/8:32 d. %;64

1
93. Simplify625" .
a. 25 c. 5
b. 156.25 d. 50

12
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94. Graph the complex numbet.

a. o C. o
imaginary imaginary
61 61
5T 5T
44 44
3+ 3+
20 21
1+ 1+
——t+—+—+— ——+—+—+— ——t+—+—+— —o———+—
-6 5 4 3 2 —Ll_ 1 2 3 45 real -6 5 4 3 2 —Ll_ 1 2 3 45 real
,2 -+ 72 -+
,3 -+ 73 -+
41 41
-5+ 54
76 -+ 76 -+
b . . d. . .
imaginary imaginary
6+ 6+
s+ s+
44 4l
34+ 34+
2+ 2+
14+ 14+
————— ———+—+— ——t—+—+— ———+—+—
6543 2-1,1 12345 rea 6543 2-1,1 12345 rea
24 2@
_3 -+ _3 -,
44 44
54 54
6+ 6+

1

95. Writey6 as a radical expression.

a. Ay’ c. 6y
1

b. § d.
ﬁ /6\/;

96. Write two algebraic expressions for the squaog ofx.

1
3
a. x2Alx? c. x :3/x
1 1
2 2
b. x :a/X d. x A%

13
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97.

98.

99.

100.

18
17
. . 18
Simplify| r
a. r¥e c. r*®
b. r® d. r"
Graph the complex numbét 2i.
a. C.
imaginary imaginary
61 61
st st
41+ ) 4+
31+ 31+
24 24
1+ 1+
-6 5 4 3 2 —Ll_ 1 2 3 45 real -6 5 4 3 2 _ll 4 1 2 3 4 5 real
21 21 °
34 34
4+ 44
-5+ 54
6+ 6+
6+ 6+
5 5
44+ 44+
3+ 3+
2T ® 2T
1+ 1+
6 -5 -4-3-2-1,1 1 2 3 435 real 6 -5 -4-3-2-1,1 1 2 3 435 real
24 24
34+ 34
4T 4T ®
54 54+
6+ 6+
i1 5
. 17 17 . .
Writey — ¥ as a radical expression.

a. %/F c. 2%’/?
b. ¥y d. 5{’/@

Simplify the expressicrd4 2562 . Assume that all variables are positive.

a. 4A/256z* c. 4zt

b. 47 d. 4/256z

14



Name:

5

101. Write the expressicih3 in radical form, and simplify. Round to the neangbole number if necessary.

a. (3/8)%3
b. (3/8)% 32

1 2

3

102. Simplify the expressid@7)’ [27)°.

a. 729
b. 3

5

103. Simplify4”.
a. 10
b. 16

104. Simplify(g]

4
1

4
Xy

C.

d.

/8 32
85

E; 64

32
64

Nlw wls

105. Simplifyﬁ. All variables represent nonnegative numbers.

X

a. y

106. Simplify the expression 16r*s’ . All variables represent nonnegative numbers.

a. 4r?s?al &

b, a5

C.

X |é XN|<b
™

ars*Afs

d. 4r?s*[s

15
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11
107. Simplify Z_ Al variables represent nonnegative numbers.

81z
z° z'°
a 479 ¢ 79
Z5 ZlO

108. Simplify. All variables represent nonnegatinenbers.
4

1
a4bE 12/ bl2

a aleZ
b a16b3
11
c. a’b’
d. a'b®

109. Which of the following is equivalent ¥ x®y® for all values ofk andy?

X8y6
a. — Ny
b, —

17/ x?y®
c X%y
d 6 X4y2

110. Which word best describes the sum/d—'j’ and«/;’?
a. imaginary
b. irrational
c. rational
d. natural
111. What is the sum @f\/—7 and12«/—7? Is the sum rational or irrational?
a. 21«/—7; irrational c. 28; rational
b. 21«/—7; rational d. 28;irrational

16
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Multiple Response
I dentify one or more choices that best complete the statement or answer the guestion.

1. Simplify each of the following expressions &te&rmine which are linear.

a. (x2+6x+9)+(x2—4x+4)

b. 2(2¢+x-10) - (5¢* -3 +1)
c. 4(3¢+5x-4)-6(2¢+2x-1]
d. 3(x2—x+1)+(—2x2+4x—5)
e. 4(2¢-6x+7)-8(x* -3x+4]

2. Use the remainder theorem and the factor thetwedetermine which of the following binomials daetors of
p(x) = x3 —8x* +5x+ 14.

a. x+1
b. x+3
c. X+8
d x-2
e. x—6
f. x-7
. . . . 6x* +x -2
3. Which of the following expressions are equival® ————7?
2X°+5x-3
X+2
& %+3
b 3+E+Z
' 5 3
(x-1)(3x+2)
¢ Tx+3)(x-1)
7
d. 3_x+3
3X 2
€ x+3+x+3
X-2
f. —

17
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4. Which of the following simplify as a quotierfttavo binomials when the indicated operation isfpened?

Match

AP W N RF

X2 +4x 3
a x2+2x—8+X-2
b X2 +X 3
" ox?2+2x-15 Xx-3

x?+11x+30 x+3
© X +1x+21 x+6
q X*-1x+25 x-4

X2 +3x—-28 X+7
X2 =2x-24 x?>+3x-10 x®>-4x+3
X2+4x-5 x2+x-12 x®>-8x+12

2

Which of the following are equal (qa‘g)g? Assume thap is positive.
a 3 p—e
b 1

) pis

1

C. F
d. 5 p—13
. 1

- pifp
f. 10' p—l
ing

Match each expression with its equivalent factored form.

a. (n—4)(n2+4n+16) d. (n+4)(n2—4n+16)

b. (n+4)® e. (n+4)(n-4)
c. (n+8)? f. (n+8)(n-8)

n? - 64
n?+16n+64
n®-64
n® +64

18

ID:

A
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Match each number with itsequivalent form.

a. —8 e. -2
b. -2 £ 8
c. -2+/2 g. 22
d. —2042 h. 20+/2
5. /8
6. -8
7. 3/-8

Match each radical expression with its equivalent rational exponent. Assumethat wisnonnegative.

QO
=
wl| o,
(]
=
ol

ol w
wln

o O o
E&)ll—‘ EU'I'I—‘ E
Erx)l(.o Erx)lo'l E

10. }/w?
11. Jw?
12. lws
13. 3w

Short Answer

1. Use the remainder theorem and the factor thetweshow thak — 5 is a factor ofp(x) = x* — 7x* + 2x+40. Then
factor p(x) = x* — 7x? + 2x + 40 completely.

2. Use the remainder theorem to determine theirsleawhenp(x) = x* — 4x® — 11x? + 66x — 72 is divided byx — 4.
Then use polynomial long division to verify the @nder.

3. Expanc(Zx2 —3) °
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Name:

10.

11.

12.

17 - 2X+a-3=, whatis the value ai? Show your work.
L 2 3
Simpl + :
P s e 12
2 _ov_ 2 _o1y_
SimplifyX2 9 36+2X2 21x 36.
Xc-3-18 22X“+1%+18

Determine whether the binomial is a differentévo squares. If so, factor it. If not, explaitmyv
p?-30

Factor21a® + 14a* — 9a — 6 by grouping.

Determine whether the binomial is a differentévo squares. If so, factor it. If not, explaityv
64x° —y?

Writex® — 729in factored form. Show your work.

What complex number is represented by thetgbiown on the graph?

T  Imaginary axis
6i T
4i T
20 T
T Real axis
—6 —4 -2 1 2 4 6
_2 i+
—4iT
+ °
_6 i+

1

Simplify625 .
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Name:

5
13. Write(c‘gd“) 6 using only positive exponents. Assumandd are both positive. Show all work.
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