














MA115 :: Section 2.4 :: Function Transformations and Max/Min

Sketch the transformations indicated in each caption. Scale the axes as

appropriate.

(a) 4 Vertical Shifts of f(x) = x

6 (b) 4 Horizontal Shifts of f(x) = x

3

(c) 4 Vertical Stretch/Shrinkings of
f(x) = x

3 � x

(d) 4 Horizontal Stretch/Shrinkings of
f(x) = x

3 � x
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MA115 :: Section 2.4 :: Function Transformations and Max/Min

1. Sketch f(x) = |x| and g(x) = �|x|

2. Sketch f(x) =

p
x and g(x) =

p
�x.

3. A function is even if f(�x) = f(x) and is odd if f(�x) = �f(x).

Indicate whether the following functions are even, odd or neither.

f(x) = x

�2
f(x) = x

2
+ x

f(x) = x

3 � x f(x) = x+

1

x

f(x) = x

4 � 3x

2
f(x) = �x
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MA115 :: Section 2.4 :: Function Transformations and Max/Min

4. Is the sum (or prduct) of any two even functions even, odd or neither?

5. Is the sum (or product) of any two odd functions odd, odd or neither?
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MA115 :: Section 2.4 :: Function Transformations and Max/Min

6. A general quadratic f(x) = ax

2
+ bx+ c can be expressed in standard

form

f(x) = a(x� h)

2
+ k

by completing the square. The graph of f is a parabola with vertex

(h, k), and the parabola opens upward if a > 0 and downward if

a < 0. If a > 0, then f will have a minimum value k = f(h). If

a < 0, then f will have a maximum value k = f(h). The algorithm to

complete the square is as follows:

Complete the square to find the maximum value of

f(x) = 100� 14x� 7x

2
.
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MA115 :: Section 2.4 :: Function Transformations and Max/Min

7. The algorithm above implies that the maximum value of f(x) = ax

2
+

bx+ c is f

✓
� b

2a

◆
. Use this to find two integers whose sum is 100 and

whose sum of squares is a minimum.

8. Find the maximum value of the function

f(x) = 3 + 4x

2 � x

4
.
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9. (This one’s fun.) Complete the square of f(x) = ax

2
+ bx+ c, then set

equal to zero and solve for x to derive the quadratic formula.
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Name: MA115 :: Exam 1

For full credit, circle your answers and show all your work!

Part A

1. Solve the inequality �4|2� 3x|� 6 < 13

2. Solve the inequality

x

3 � 4x

2

x+ 5

� 0

3. Simplify the expression and eliminate any negative exponents:

✓
2x

3/2
y

3

x

2
y

�1/2

◆�2

1
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Name: MA115 :: Exam 1

4. Simplify the expression below:

y

x

� x

y

1

x

� 1

y

5. Rationalize the denominator:

yp
3 +

p
y

6. Factor the expression completely and simplify your answer. Write your

answer with positive exponents.

3x

3/2 � 9x

1/2
+ 6x

�1/2

2



Name: MA115 :: Exam 1

7. Perform the indicated operations and simplify:

x

2

x

2 � 4

� x+ 1

x+ 2

8. Factor the expression completely.

x

3 � 3x

2
+ 4x+ 12

9. Find all solutions to the equations:

2x

4
+ 18x

2 � 54 = 0
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Part B

10. The line segment between (�1, 1) and (4,�2) is called AB. Find the

equation of the line that intersects AB at its midpoint and is perpen-

dicular to AB.

11. What quantity of a 60% acid solution must be mixed with a 50% acid

solution to produce 300 mL of a 50% acid solution?
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