HA2PC

Midterm —Free-Response Question--REVIEW

S.Hogan

Student Name

Estimated
Percentage

Actual MC
Score (75)

Actual FR
Score (25)

Actual Total
Score

Estimate your percentage on this midterm out of 100%. If you are within 3%, you will be
given 2 points of extra credit. Note that it is possible to get a total of 85 points (so more
than 100%) on the MC section. Each question is worth 1 point.

Directions: You must show all work in order to receive full credit.
51. Given the rational function, find the domain, vertical asymptotes, holes, zeros, y-

intercept, and horizontal asymptote. If any of these do not exist, write “none.” Sketch an
accurate graph of the function based on all of your findings. You may use a calculator to
check the accuracy of your graph.

2x2 —10x+12

gx)=—75—,

o
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HA2PC Midterm Review

The midterm examination will be identical in format to this review. Only the actual numerical values will be different.
You will have 85 multiple-choice questions and one free-response problem.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Solve the equation.

1) 10y =2y + 10 + 7y 1)
A)y =-100 B)y =10 C)y =100 D)y =-10
1 eyl _
2) =(6x - 8) ==(12x - 9) 2)
2 3
A)x=1 B)x=-7 C)x=-1 D)x:%
Solve the inequality.
7X + 8
3)——=-1 3
) I )
A)xz—ﬁ B)xs-i C)xs—ﬁ D)xz—£
7 7 7 7
4)%(x+3)—3x53(2+x) 4)
A)xz—l—5 B)xzi C)xsi D)xs-ﬁ
17 17 17 17

Find the slope of the line through the pair of points.

5)(2, 1) and (2, 8) 5)
A)0 B) Undefined -~ D)2
4 4
6) (2, 7) and (9, 8) 6)
1 -1 15
A) = B) 7 Q) = D) m

Find a slope-intercept form equation for the line.

7) Through (5, 5), with slope - % 7)
6 65 6 30
Ay =-2x+22= B)y = 2x + ==
y 7 7 y 7 7
Qy=2x-02 D)y =-0x4+30
y 7 7 y 7 7



8) Through the points (2, 4) and (-2, 9)

5 13
Ay = -2y + 13
)y = Xt

5 13

Oy = -2 + 12
VY =Tty

Determine the equation of the line described. Put answer in the slope-intercept form, if possible.
9) Through (-6, 1), perpendicular to -7x + 9y =51

9
Ay =-=
)y s

7
Q)y=-<x-47
)y 5

10) Through (-3, -4), parallel to 2x + 7y = -48

7
A y=-"—x-2
)y 5

2 34
Qy=-=x-22
)y ="x%

11) Through (8, 6), perpendicular to x = -3

A)x=-3

Solve the problem.

12) Suppose the sales of a particular brand of appliance satisfy the relationship S(x) = 240x + 5800,
where S(x) represents the number of sales in year x, with x = 0 corresponding to 1982. Find the

number of sales in 1991.
A) 15,680

13) Assume that the sales of a certain appliance dealer are approximated by a linear function.
Suppose that sales were $14,000 in 1982 and $61,000 in 1987. Let x = 0 represent 1982. Find the
equation giving yearly sales S(x).

A) S(x) = 47,000x + 14,000
C) S(x) = 9400x + 61,000

Solve the equation by factoring.
14) X2 -x = 20
A)x=1orx=20
C)x=-4orx=-5

15) 10x2 +29x + 1 = -9

5 13
B)y = - 2y + 13
)y ="x
5 13

D)y = -2y - 13
)Y =X,

9 47

B)y = - =x - =+
)y 7 7
9 . 47

D)y = =x + =~
)y -
2 34

B)y = £x + ==
)y 7 7
3 48

D)y = 2x - ==
)y =X

Qy=-6 D)y=-3

C) 15,920 D) 7720

B) S(x) = 9400x + 14,000
D) S(x) = 47,000x + 61,000

B)x=-4o0rx=5
D)x=4orx=5

8)

9)

10)

11)

12)

13)

14)

15)



16) x(2x - 20) = -18
A)x=-lorx=-9 B)x=-lorx=9
C)x=9%o0rx=1 D)x=-90orx=9

Solve the equation using the quadratic formula.
17)4x2 +10x +1 =0

PRIV R LT LY /1 Byx_ 529 5o
4 4 4 4

Oyx_c10eaDL o 10—l Dyx_ 5l 5ol
4 4 8 8

18) 6x2 = -10x - 2

ayxo s o 5-afis Bx_cl0ea13 o -10-A13
12 12 6 6

C)X:—_5+6 37 OI'X:—_5_6 37 D)X:_5+6 13 orx:_5_6‘l3

Solve the problem.
19) The length of a rectangle is three inches more than the width. The area of the rectangle is 130
inches. Find the width of the rectangle.
A) 10 inches B) 13 inches C) 7 inches D) 5 inches

20) The area of a square is numerically 165 more than the perimeter. Find the length of the side.
A) 113 units B) 15 units C) 60 units D) 450 units

21) A rock falls from a tower that is 432 ft high. As it is falling, its height is given by the formula

h = 432 - 16t2. How many seconds will it take for the rock to hit the ground (h=0)?
A)52s B)20.4 s C)20.8s D) 11,664 s

Write the sum or difference in the standard form a + bi.
22) (5 - 3i) + (7 + 7i)
A)12 +4i B) 12 - 4i C)-12 -4i D) -2 + 10i

23) (9 + 6i) - (=7 +1)
A) 16 +5i B)2 +7i C) -16 - 5i D) 16 - 5i

Write the product in standard form.
24) 2i(4 - 8i)
A) 16 + 8i B) 8i - 16 C) 8i - 16i2 D) 8i + 16i2

25) (4 + 81)(5 + 9i)
A) 92 +4i B) -52 + 76i C) 72i2 + 76i + 20 D) -52 - 76i

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)



Write the expression in the form bi, where b is a real number.

26) N-324

A) -inf18 B) -18i
27) - NJ-228

A) 22inf57 B) -2~/57

Find the real numbers x and y that make the equation true.

28)3 -3i=x +yi
A)x=3,y=-3

Find the product of the complex number and its conjugate.

29) 6 - 3i
A) 45 B) 36 + 9i

Write the expression in standard form.

30) 2+ 3%
5 +4i
A)—z-li B)2+Li
9 9 41 41
Solve the equation.
31)x2 -12x+52 =0
A) 10, 2 B) -6 * 4i

Use a method of your choice to solve the equation.

32) | 4x-7]=2

A)X:iorx:2
4 4
C)Xz—gorx:2
4 4
33) X-3 _9
X+ 4
A)x=5 B)x=-11

34)x+1-2AIx+7=0
A)x=1 +2‘\/;
C)X:—1+2'\/;

B)x=3,y=3

C) 18i D) =18
C) 2iN57 D) 2AJ57
C)x=-3,y=-3 D)x=-3,y=3
C) 36 - 91 D) 27
027, Dy-2 -2
9 9 41 41

C)6x4i D) 12 =8i
B)X:—ZOIX:Z

4 4
D)x=50rx=9
COx=-8 D)x=-5

B) x = -2 7orx:2‘\/;
D) x=-13orx =15

26)

27)

28)

29)

30)

31)

32)

33)

34)



Solve the inequality algebraically. Write the solution in interval notation.

35) 18x -1l =9 35)
A1, 2] B) (=, = 2]ul9, =)
O =) D) (=, - 1]u[2, =)

36)| 3-2x|-3<1 36)

1. (z . 1

A) -, Z]U[zl ] B) 2/ ]
1z e - L

© Y 2] D) [ -, ]

Solve the inequality. Use algebra to solve the corresponding equation.

37)x2 -4x-5<0 37)
A) (=, -1) B) (5, =)
O (-1, 5) D) (=, =1) u (5, =)

38) x2 +5x = -4 38)
A) [-4, -1] B) (-», -4] U [-1, «)
O [-1, «) D) (e, -4]

39) x2 + 8 = -2x 39)
A) (~», ) B) (-, -2) C) No solution D) (8, «)

Solve the problem.

40) If a rocket is propelled upward from ground level, its height in meters after t seconds is given by ~ 40)

h = -9.8t2 + 78.4t. During what interval of time will the rocket be higher than 117.6 m?
A)2<t<6 B)4<t<8 O0<t<?2 D)6<t<4

Find the domain of the given function.
41) £(x) = 13 - x 41)
A) All real numbers B) (-=, 13]
Q) (N13,) D) (-,13) U (13, )

42) f(x) = —Nx+8 42)

C (x+1)(x -9)

A) All real numbers B) (-, =8) u (-8 -1) U (-1, 9 U (9, =)
QO [-8-1)u(-1,9) u(9, «) D) (0,)

Find the range of the function.
43) f(x) =x2 + 4 43)
A) (-e0,) B) (-4, =) Q)[4 =) D) (-=, 4]



44) f(x) = N3 + x 44)

A) [_3/ °°) B) (—oo, oo) C) [0/ oc) D) (0/ oo)
Solve the problem.
45) Use the graph of f to estimate the local maximum and local minimum. 45)
~n y

”~
“

A) No local maximum; no local minimum

B) Local maximum: «; local minimum: -

C) Local maximum: approx. 1.17; local minimum: approx. -3.33
D) Local maximum: -1; local minimum: 2

Determine the intervals on which the function is increasing, decreasing, and constant.
46) 46)

A) Increasing on («, 0); Decreasing on (0, -=«)
B) Increasing on (-=, 0); Decreasing on (-, 0)
C) Increasing on (-=, 0); Decreasing on (0, =)
D) Increasing on (0, «); Decreasing on (-, 0)

Solve the problem.
47) Estimate graphically the local maximum and local minimum of f(x) = %x3 + x2 - 3x. 47)
A) Local maximum: 9; local minimum: -1.67
B) Local maximum: 8.53; local minimum: -2.01

C) Local maximum: 9; local minimum: 1.06
D) Local maximum: 1.67; local minimum: -9



Determine algebraically whether the function is even, odd, or neither even nor odd.

48) f(x) =4x2 -3
A) Odd B) Even

49) f(x) = 3x5 - 5x3
A) Even B) Odd

Find the asymptote(s) of the given function.
50) h(x) = L-8)(x+8) vertical asymptotes(s)
x< -1
A)x=1x=-1 B) None

51) f(x) = X= 9_ vertical asymptotes(s)
X2 +9

A)x=9 B)x=3,x=-3

2
52) f(x) = 6XZ +2 1orizontal asymptotes(s)
6x2 -2

A)y=2 B)y=-2

2
53) g(x) = % horizontal asymptotes(s)
X -

A)y=-8 B) None

C) Neither

C) Neither
C)x=8 x=-8 D)x=-8 x=8
C) None D) x=-9
C) None D)y=1
Qy=6 D)y=4

Graph the function on your calculator to determine the domain and range from the graph.

54) p(x) = (x - 9)2
A) Domain: [9, =); range: (-=, =)
C) Domain: (-, «); range: [0, «)

55) f(x) = L - 9
X

A) Domain: (-=, «); range: (-, 0) u (0, =)

B) Domain: [0, «); range: (-, =)
D) Domain: (-=, «); range: [<a>, =)

B) Domain: (-, 0) u (0, «); range: (-», -9) U (=9, «)

C) Domain: (-, =); range: (-, «)

D) Domain: (-=, 0) u (0, «); range: (-, 0) u (0, =)

Use the Rational Zeros Theorem to write a list of all potential rational zeros

56) f(x) = 2x3 - 5x2 + 7x - 11
A) =1, +1/11, 22, +2/11
C) #1, #11, #1/2, +11/2

Find all rational zeros.
57) f(x) = x3 - 3x2 - 4x + 12
A)2,3, -2 B) -2, -3, 2

B) #1, 2, 11, +11/2
D) #1, #2, #11

C) -3, -4,2 D) 3,4, -2

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)



Write an equation for the linear function f satisfying the given conditions.
58) f(-3) =8 and f(1) =4 58)

A) f(x) =3x +1 B) f(x) = -3x - 1 Q) f(x) = -x +5 D) f(x) = - %x

Graph the piecewise-defined function.
59) 59)
7x +8,if x <0

y(x) =

3x2-3,ifx 20




Find the inverse of the function.
60) f(x) =2x - 6

A) Not a one-to-one function

Q) Fl(x) = X+6
2

61) f(x) =x3 -5
A) flx) = «/3 X +5

C) Not a one-to-one function

Find the vertex of the graph of the function.
62) f(x) = (x - 2) +4
A) (0, 2) B) (2, 4)

63) f(x) = 3x2 + 30x + 71
A) (-4, -5) B) (-5, -4)

Write the quadratic function in vertex form.
64)y =x2 -10x +21
A)y=(x+5)2-4
Cy=(x+5)2+4

B)flx)=%X+6
2

D) f-1(x) = X=6
2

B) flx) =A/x -5
D) fl(x) = % +5

O 4 2)

Q) (6, 5)

By=(x-52-4
D)y =(x-5)2+4

D) 4, 0)

D) (5, 6)

Write an equation for the quadratic function whose graph contains the given vertex and point.

65) Vertex (5, 3), point (2, 12)
A) P(x) = 2x2 - 10x + 28
C)P(x) = - x2 - 10x +3

Find the zeros of the function.
66) f(>) = 9x2 + 27x + 20
4 5

A)-—=and - = B)iandi
3 3 3 3

67) () = x3 + 18x2 + 107x + 210

A)0, 6,7 and 5 B) -6, -7, and -5

B)P(x) = x2 -5x +3
D) P(x) = x2 - 10x + 28

C) -4 and -5

C)-1, -7, and -5

Find the zeros of the polynomial function and state the multiplicity of each.

68) f(x) = 2(x + 6)2(x - 6)3

A) 4, multiplicity 1; 6, multiplicity 1; -6, multiplicity 1

B) -6, multiplicity 3; 6, multiplicity 2
C) -6, multiplicity 2; 6, multiplicity 3

D) 4, multiplicity 1; -6, multiplicity 3; 6, multiplicity 3

D)4 and 5

D) 6, 7, and 5

60)

61)

62)

63)

64)

65)

66)

67)

68)



Solve the problem.
69) The polynomial function I(t) = - 1t2 + 1.2t represents the yearly income (or loss) from a real 69)
estate investment, where t is time in years. After how many years does income begin to decline?

Round to the nearest tenth of a year, if necessary.
A) 8 years B) 12 years C) 6 years D) 5 years

Divide f(x) by d(x), and write a summary statement in the form indicated.
70) f(x) =x4 +4x3 +5x2 +4x +4; d(x) =x2 +1 (Write answer in fractional form) 70)

X = 2 +4x + PR X =2-4x+4
Ay ix2+1) (X . 4) ix2+1) B ix2+1) (X > )

X =2 +4x +4 X - b2 -4x+4) + =4
Q) %szu) (2 +4x+4) D) TLLXZH) (2 -ax+4) &)

Divide using synthetic division, and write a summary statement in fraction form.

71) 2x3 + 3x2 + 4x - 10 71)
x+1
A)2x2 +5x +9 + 1 B)2x2 +5x +9 + -1
x+1 x+1
C)2X2+X+3+i D)2x2+x+3+L
x+1 x+1
72) 2x0 - x4 +3x2 -x+5 72)
x-1
A) 2x4 + x3 + 4x2 + 3x + 8 B) 2x4 - 3x3 + x + 6
x+1 x+1
O)2x4+x3+x2+4x+3+ 8 D)2x4+x3-x2+2x+1+ 6
x+1 x+1

Use the graph to guess possible linear factors of f(x). Then completely factor f(x) with the aid of synthetic division.
73) f(x) = 7x3 - 39x2 - 40x + 132
20047

73)

-100

-200
A) £(x) = Ex -2) Ex +6) E7x +11) B) f(x) = Ex ) Ex +6) E7x +13)
Q) fx) = (x+2) (x-6) (7x - 11) D) f(x) = (x +2) (x-6) (7x - 13)

10



State the domain of the rational function.

74) f(x) = —13—
5-x

A) (==, 5 u (5, =)

C) (-, =5)u(=5,5)u (5 »)

75) f(x) = —X=2
X2 + 8x
A) (—oc, _8) U (_8/ oo)
C) (—oc, 8) U (8/ OO)

Solve the equation.
yXrd _x-5 _,

76
7 8
A) x = 61
77)=22-2 _ -15x 9
x -4 x -4
A)x=3
Ox=2 3
5

Solve the polynomial inequality.
78) (x +1)(x -5)(x -9) >0
A) (==, -1) u (5, 9)
Q) (-1, 5 u (9 =)

79) (x -3) x2-3x-10) <0
A) (—oc, _2) U (3/ 5)
C) (_2/ 3) U (5/ OO)

80) x3 +5x2 -9x - 45 =0
A) [-3, 3]u[5, =)
Q) [-5, 3]

B)x = 115

B) (-, = 13) u (- 13, 13) U (13, =)
D) (-, 13) u (13, =)

B) (-, 2) u (2, =)
D) (-, =8) u (-8, 0) U (0, «)

C)x =45 D) x =179

B) (9, «)
D) (==, 5)

B) (-2, 5)
D) (-, -2) u (3, =)

B) [_5/ oc)
D) [-5, -3] u[3, =)

Describe how the graph of y=x2 can be transformed to the graph of the given equation.

8)y =(x-16)2+7

A) Shift the graph of y = x2 left 16 units and then up 7 units.

B) Shift the graph of y = x2 left 16 units and then down 7 units.
C) Shift the graph of y = x2 up 16 units and then right 7 units.
D) Shift the graph of y = x2 right 16 units and then up 7 units.

List the x- and y-intercepts, and graph the function.

74)

75)

76)

77)

78)

79)

80)

81)



x -4
X +5

82) f(x) =

A) x-intercept: (4/ 0) ; y-intercept: [0' %] ’

N

B) x-intercept: (4, 0) ; y-intercept: [O, - é] ;

N

i 25 1 2= 4= 6= 810

12

82)



4].
5 7

D) x-intercept: (4, 0) ; y-intercept: [0, -

Match the equation with the appropriate graph.

83)

6
x2 -1

83) f(x) =

A)

13



84) f(x) = 22 84)
X2 -4

Fill in the blanks to complete the statement.
85) The graph of y = - A/x + 5 can be obtained from the graph of y = ~Ix by shifting horizontally 2 85)
units to the ?_and reflecting across the 2 -axis.
A) 5 left; y B) -5; left; x C) 5; right; x D) 5; left; x

14



Answer Key
Testname: HA2PC_MIDTERM_REVIEW_SY1314

1)B

2)C

3) A

4) A

5) B

6) A

7) A

8)B

9)B
10)C
11)B
12) B
13) B
14) B
15) A
16) C
17) A
18) D
19) A
20) B
21) A
22) A
23) A
24) A
25)B
26) C
27) A
28) A
29) A
30) B
31)C
32) A
33)B
34) A
35)D
36) C
37)C
38) B
39) C
40) A
41)B
4)C
43) C
44) C
45) C
46) D
47) A
48) B
49) B

15



Answer Key
Testname: HA2PC_MIDTERM_REVIEW_SY1314

50) A
51) C
52) D
53) B
54) C
55) B
56) C
57) A
58) C
59) B
60) C
61) A
62) B
63) B
64) B
65) D
66) A
67) B
68) C
69) C
70) C
71) C
72) C
73) C
74) A
75) D
76) C
77) B
78) C
79) A
80) D
81)D
82) D
83) C
84) A
85) D

16
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