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Given the function of f ( x )=5x2
−x−2

1 Evaluate f (2). 2 Solve f ( x )−4=0.

3 Write the equation of the circle centered 
at (3, −4) with radius 5.

4 Find the domain of the function.
f ( x )=3−√6−2x

Sketch a graph of each piecewise function.

5 f ( x )= x2 if x<0
x+2 if x≥0

6 f ( x )=
x+1 if x<1
x3 if x ≥1

Find the average rate of change of each function on the interval specified.

7 f ( x )=2x2
−3 on [4, 6]. 8 g (x )=4 x−3 on [3, 3+h].
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Sketch a graph to estimate the local extrema and inflection points of each function, and to estimate the 
intervals on which the function is increasing, decreasing, concave up, and concave down.

9 f ( x )=x3
−4 x 10 g (x )=x4

−4 x2

For each pair of functions, find f (g(x )) and g( f (x )). Simplify your answers.

11 f (x)=x2, g (x )=2 x+1 12 f (x)=
1

x+1
, g (x )=x−4

Describe how each function is a transformation of the original function f (x).

13 f ( x−3)+5 14 2 f (3 x )

A function f (x) is given as a graph below.

15 Find f (3). 16 Find f−1
(3).
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Find inverse function of the following function.

17 f ( x )=2x−3. 18 f(x)=3−x.

Find the slope of the line that passes through the two given points.

19 (2, 4) and (4, −2) 20 (1, 5) and (−4, 11)

Find an equation for the linear function that satisfies the following condition.

21 f (−5)=4, and f (1)=1 22

Find the horizontal and vertical intercepts of each equation.

23 y=−2 x+6 24 3 x−2 y=−12
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Find an equation for a line that satisfy the following condition.

25 parallel to 2 x+ y=7 and passing through
the point (4, 9)

26 perpendicular to f ( x )=3x+2 and 
passing through the point (3, 1)

Find the point at which the two lines intersect each other.

27 y=2 x+1 and y=7−x
28 y=

7
4
x+

1
4

 and y=
4
3
x+

2
3

29. Eight students were asked to estimate their score on a 10 point quiz. Their estimated and actual 
scores are given. Plot the points, then sketch a line that fits the data. Find the equation of the line.

Predicted 5 7 6 8 10 9 10 7
Actual 6 6 7 8 9 9 10 7
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Sketch a graph of each function.

30 y=−|x−2|−2 31 f ( x )=|2 x−4|+1

Solve each equation.

32 |3 x−2|=10 33 3−|x+5|=−2

Solve each inequality and graph the solution on a number line.

34 |2 x−3|≤3 35 |x−2|>1

Find the long run behavior of each function as x→∞ and x→−∞.

36 y=2 x4
−3x2

+x+5 37 y=−x3
+x2

+ x−2

For each of the following quadratic functions, find a) the vertex, b) the vertical intercept, and c) the 
horizontal intercepts.
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38 f (x)=x2
−5 x+6 39 g(x)=−x2

+4 x

40 Write an equation for a quadratic with the give features: x-intercepts (2,0) and (−5, 0), and y-
intercept (0,3).

41 A rocket is launched in the air. Its height, in meters, above sea level, as a function of time, in 
seconds, is given by h(t )=−4.9 t 2

+229t+234 .
a) From what height was the rocket launched?
b) How high above sea level does the rocket reach its peak?
c) Assuming the rocket will splash down in the ocean, at what times does splashdown occur?

Solve each inequality.

42 (x−3) (x−2)
2
<0 43 (x−1)( x+2) (x−3)≥0

Write a function for each graph.

44 45
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Use polynomial long division to perform to perform the indicated division.

46 (x3
+8)÷(x+2) 47 (2x3

−x+3)÷(x+3)

Use synthetic division to perform the indicated division.

48 (3 x2
−2x+1)÷(x−1) 49 (x2

−25)÷(x−5)

Simplify each expression to a simple complex number.

50 (−1+2 i)(2−3 i )
51

3+4 i
2+i
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52 For the following function, find the horizontal intercepts, the vertical intercept, the vertical 
asymptotes, and horizontal asymptote.. Use that information to sketch graph.

y=
x−2

(x−1)(x+3)

53 Find the oblique (slant) asymptote for the following function:

f ( x )=
2 x2

+3 x+5
x−1

Find the inverse of each function.

54 f ( x )=3+√x−4 55 f ( x )=
x+3
x+5

Evaluate each expression.

56 27
4
3 57 ( 4

√256)
3

Simplify each expression.

58 (1
2
x4)

3 59 (w3)
4
⋅ (4w2)

2
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Graph each exponential function or inequality.

60 y=2x−1

61 y=(1
2)

x

Find the balance for each account after 10 years if the interest is compounded continuously.

62 $2500 invested at 6%

Write each equation in exponential form.

63 log8 4=
2
3

64 log3
1
81
=−4

Write each equation in logarithmic form.

65 24
=16 66 5−2

=
1
25

Evaluate each expression.

67 log4
1
16

68 log2 0.5
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69 log2 1024 70 log3 81

Solve each equation.

71 log3 3+ log3 x= log3 45
72 2 log6 4−

1
3

log6 8=log6 x

73 4 x
=6x+2 74 120.5 x

=80.1 x− 4

Use natural logarithms to solve each equation.

75 3x+1
=42x 76 94 x

=5x−4

77 2ex
=56 78 15ex

=200

79 Find the amount of time required for an 
amount to double at the given rate if the 
interest is compounded continuously.
2.8%

80 Wheat was the interest rate on an 
account that took 18 years to double if 
interest was compounded continuously 
and no deposits or withdrawals were 
made during the 18-year period?



Name:                                         Pre-Calculus Midterm Study Guide               Date:

81 Write an equation for a circle where the 
points (1, 3) and (5, 5) lie along a 
diameter.

82 Write an equation of the circle centered at
(3, −7) that passes through (15, 13).

83 On a circle of radius 8 inches, find the 
length of the arc that subtends a central 
angle of 240 degrees.

84 On a circle of radius 7 miles, find the 
length of the arc that subtends a central 
angle of 1.5 radians.

85 A sector of a circle has a central angle of
75 °. Find the area of the sector if the 
radius of the circle is 10 cm.

86 A sector of a circle has an area of 12π  
feet squares. Find the measure of central 
angle in radian if the radius of the circle 
is 6.

Solve each equation for the variable.

87 If cosθ=
2
9

 and θ is in the fourth 

quadrant, find sinθ and tanθ.

88 If sinθ=
12
13

 and θ is in the second 

quadrant, find cosθ and tanθ.
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89 Prove the identity.

1+cos x
sin x

=
sin x

1−cos x

90 There is an antenna on the top of a building. From a location 400 feet from the base of the building,
the angle of elevation to the top of the building is measured to be 42 °. From the same location, the 
angle of elevation to the top of the antenna is measured to be 45 °. Find the height of the antenna.


