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Unit 2 Functions Modeling Change 
Selected Homework Tasks and Expected Solutions 

(These solutions are for tasks in Unit 2 of the Transition to College Mathematics and Statistics course.) 

What Solutions are Available? 
Lesson 1: Investigation 1—Applications Task 1 (p. 126), Applications Task 2 (p. 126), 

 Connections Task 15 (p. 132) 
Investigation 2—Applications Task 10 (p. 129), Connections Task 17 (p. 132), 
 Review Task 40 (p. 141) 
Investigation 3—Connections Task 19 (p. 134), Review Task 43 (p. 142) 
Investigation 4—Applications Task 14 (p. 132), Connections Task 22 (p. 135), 

 Connections Task 24 (p. 136), Review Task 45 (p. 143) 

Lesson 2: Investigation 1—Applications Task 1 (p. 159), Applications Task 2 (p. 159), 
 Applications Task 6 (p. 160), Review Task 31 (p. 167) 
Investigation 2—Applications Task 7 (p. 161), Review Task 37 (p. 168) 
Investigation 3—Applications Task 11 (p. 162), Connections Task 15 (p. 163), 
 Connections Task 18 (p. 164) 

Lesson 3: Investigation 1—Applications Task 1 (p. 183), Applications Task 2 (p. 183), 
 Review Task 31 (p. 193), Review Task 32 (p. 193) 
Investigation 2—Applications Task 6 (p. 184), Applications Task 9 (p. 185), 
 Review Task 35 (p. 194) 

Lesson 1, Investigation 1, Applications Task 1 (p. 126) 
TECHNOLOGY NOTE To find the regression model in Part a, you need to use technology. 

• You could use the regression capabilities of your calculator, or 

• You could use TCMS-Tools: 

• To do this, choose Data Analysis from the Statistics menu. 

 
  

http://www.wmich.edu/tcms/TCMS-Tools/
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• Type the data into the spreadsheet, highlight the cells you want to plot, then choose 
Scatterplot from the Graph menu. 

 

Then choose the model you want from the Models menu. 

 

a. The least squares linear regression model is C(t) = 1,150t + 1,921. 

Lesson 1, Investigation 1, Applications Task 2 (p. 126) 
TECHNOLOGY NOTE To find the regression model in Part a, you need to use technology. 

a. The exponential regression model is C(t) = 2,495(1.25t). 
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Lesson 1, Investigation 1, Connections Task 15 (p. 132) 
Refer to Problem 5 Part a (page 109) to help you recall the formulas of a sphere for circumference, 
surface area, and volume. 

Lesson 1, Investigation 2, Applications Task 10 (p. 129) 
a. i. Recall: Profit = Income – Expenses 

So, P(x) = 10x – 0.08(10x) – 0.05(10x) – 15,000 

Lesson 1, Investigation 2, Connections Task 17 (p. 132) 
Hint: Consider the sample space of tossing two fair coins—HH, HT, TH, TT. 

a. P(tossing the coins one time to get both heads) = 14  

b. P(tossing the coins two times to get both heads) 
= P(not both heads on the first toss) • P(they are both heads on the second toss) 

= ( 34 )( 14 ) 
= 316  

Lesson 1, Investigation 2, Review Task 40 (p. 141) 
Hint: Recall that 360˚ = 2π radians. From this we see 1˚ = 2!360  and 1 radian = 3602! . How can you use 
these facts to help fill in the table? 

Lesson 1, Investigation 3, Connections Task 19 (p. 134) 
a. A translation of magnitude 12 hours to the right or left is the translation of smallest magnitude 

(12n hours for any integer n, will map the curve onto itself.) 

Lesson 1, Investigation 3, Review Task 43 (p. 142) 
a. Approximately 476.65 ft 

b. ( 2,500,000 bottles
1 hour )( 1 hour

60 minutes )( 1 minute
60 seconds ) ≈ 694.44 bottlessecond  

The remainder of this solution is left to you. 

Lesson 1, Investigation 4, Applications Task 14 (p. 132) 
a. Since f is a function, each element q in the domain is mapped to one element r in the range. If a function 

f is one-to-one, then there will be no repetition of range values for different domain values. The unique 
mapping of each range element of f to exactly one domain element of f implies that an inverse function 
exists which reverses the correspondence between each ordered pair (q, r) of f to (r, q). 
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Lesson 1, Investigation 4, Connections Task 22 (p. 135) 
b. The Richter scale rating that corresponds to the displacement value 10–6 is 1. This is computed using 

the function R = 7 + log D. If D = 10–6, then R = 7 + log 10–6 = 7 – 6 = 1 using laws of logarithms. 
The remainder of this part is left to you. 

Lesson 1, Investigation 4, Connections Task 24 (p. 136) 
a. i. One example would be 2, 5, 8, 11, 14, 17, 20, 23, and f(6) = 20. Let’s look at how this is 

generated from the general form given that an arithmetic sequence satisfies a recursive formula 
of the form: 

f(n) = f(n – 1) + d, where f(0) = a. 

In the formula: n is the number (or position) of the term. 
d is the common difference between two consecutive terms. 
a is the initial term. 

In the example given, a = 2 and d = 3. So to generate the sequence, start with 2 and then continue 
to add 3 until you get the eight terms. 

Lesson 1, Investigation 4, Review Task 45 (p. 143) 
a. Translation to the right 5 units, (x, y) → (x + 5, y) 

Lesson 2, Investigation 1, Applications Task 1 (p. 159) 
a. The geometric transformation (x, y) → (x, y + 3) indicates a vertical shift up of 3 units. This means 

that g(x) = f(x) + 3, so g(x) = x2 + 4x – 5 + 3 = x2 + 4x – 2. 

Lesson 2, Investigation 1, Applications Task 2 (p. 159) 
a. If f(x) = –x2 + 4x – 5 and g(x) = –x2 + 4x, then g(x) = f(x) + 5. So, the coordinate rule is  

(x, y) → (x, y + 5). 

Lesson 2, Investigation 1, Applications Task 6 (p. 160) 
a. If one subtracts 80˚F from the given temperature data, the resulting pattern can be modeled by an 

exponential decay function. 

Hint: You should use technology to find the regression equation. Either use the regression features of 
your calculator or Data Analysis under the Statistics menu in TCMS-Tools. 
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Lesson 2, Investigation 1, Review Task 31 (p. 167) 
a. If you solve the equation algebraically, you get x = – 335 . The solution on a number line would look 

like this. 

 

NOTE The circle is not filled in! There is a difference between the “open” circle � and the “closed” 
(filled-in) circle �. An “open” circle is placed on the graph to show that the number denoted at the 
circle is not included in the solution set, and a “closed” (filled-in) circle is placed on the graph to show 
that the number denoted at the circle is included in the solution set. 

Lesson 2, Investigation 2, Applications Task 7 (p. 161) 
c. You need to be aware here that (x, y) → (x, 7 – y) is the same as (x, y) → (x, –y + 7) because of the 

commutative property. For many, this makes the transformations reflection over the x-axis and a 
vertical shift up 7 units easier to see. Thus, g(x) = –f(x) + 7 = –30(2.5)x + 7. 

Lesson 2, Investigation 2, Review Task 37 (p. 168) 
a. 3

x2  

Lesson 2, Investigation 3, Applications Task 11 (p. 162) 
NOTE Horizontal translations are a bit tricky. They are tricky because when h > 0, the graph of f(x – h) is 
a translation to the right of the graph of f(x) and the graph of f(x + h) is a translation to the left of the graph 
of f(x). Both results are opposite of what one naturally expects. However, when rules are written in 
coordinate form and h > 0, the graph of (x, y) → (x + h, y) is a translation to the right and (x, y) → (x – h, y) 
is a translation to the left. In this case, both results are what one naturally expects. So, you need to be 
sure to pay attention to whether the rule is given in function form or in coordinate form. 

a. You need to understand that the transformation (x, y) → (x – 5, y) indicates a horizontal shift of 
5 units to the left. So, then g(x) = f(x + 5) = 4(x + 5) – 3 = 4x + 17. The remainder of this part is left 
to you. 
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Lesson 2, Investigation 3, Connections Task 15 (p. 163) 
This task asks you to write a rule in vertex form, y = (x – h)2 + k. This form is desirable because once the 
function is written in this form, the vertex is (h, k). To do this, you follow a procedure called completing 
the square. 

 

a. f(x) = x2 + 6x + 8 
For the time being, just put the +8 to the side. We will deal with it later. So, just consider  
f(x) = x2 + 6x. It helps to turn this into a picture. 

 

So with the square complete, the function now looks like f(x) = x2 + 6x + 9. This is a perfect square 
trinomial which factors into f(x) = (x + 3)2. Now what to do with the +8? 

The function f(x) = x2 + 6x + 9 + 8 – 9 is obviously equivalent to the original function. So, we can 
factor the perfect square trinomial and combine the constant terms that are left to get  
f(x) = (x + 3)2 – 1 = (x – (–3))2 – 1. Once the function is in this form, the maximum point is easily 
identified as the point (–3, –1). This new form suggests transformation of the quadratic function 
y = x2 with vertex at the origin to the function y = (x + 3)2 – 1 with vertex moved 3 units to the left 
and 1 unit down. 
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Lesson 2, Investigation 3, Connections Task 18 (p. 164) 
a. Since f(x) = |x – 6| is a horizontal translation to the right of g(x) = |x|, you can solve |x| ≤ 4 and 

translate the solution intervals 6 units to the right. 

 
The solution to |x| ≤ 4 is –4 ≤ x ≤ 4. Since the graph f(x) is translated 6 units to the right of g(x), the 
solution would be as well. So, the solution to |x – 6| ≤ 4 is –4 + 6 ≤ x ≤ 4 + 6, or 2 ≤ x ≤ 10, and in 
interval notation, it can be written [2, 10]. 

Lesson 3, Investigation 1, Applications Task 1 (p. 183) 
d. Hint: This rule is asking to do two things: (1) a horizontal shift of 2 units to the right and (2) a vertical 

compression by a factor of 0.5. Horizontal shifting can be “tricky.” See the note on Lesson 2, 
Investigation 3, Applications Task 11 (p. 162). 

Lesson 3, Investigation 1, Applications Task 2 (p. 183) 
d. Hint: This rule is asking to do four things: (1) a vertical shift upward, (2) a reflection across the 

x-axis, (3) a horizontal shift to the left, and (4) a vertical stretch. You need to incorporate all of these 
into your rule. 

Lesson 3, Investigation 1, Review Task 31 (p. 193) 
Reminders: 

• Not all functions have an inverse. Only one-to-one functions have an inverse. 

• A function and its inverse can be described as the “do” and the “undo” functions, respectively. 
For example, if the function is f(x) = 3x, then its inverse is f(x)–1 = x3 . The “do” function 
multiplies by 3 and the “undo” divides by 3. 

• If functions f(x) and g(x) are inverses of each other, then f(g(x)) = g(f(x)) = x. 

• If functions f(x) and g(x) are inverses of each other, then their graphs will be reflections of each 
other across the line y = x. 

• If a function has an inverse, one way to find the inverse of the function is to interchange the x and 
the y and then solve for y. 

a. f(x) = 9x + 3. We know that the function has an inverse. To find it we let swap x and y, so x = 9y + 3 
and solve for y. y = x – 3

9 , so f(x)–1 = x – 3
9 . 
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Lesson 3, Investigation 1, Review Task 32 (p. 193) 

Recall: tangent of θ = tan θ = yx  (x ≠ 0) 

sine of θ = sin θ = yr  

cosine of θ = cos θ = xr  

 
a. To find m∠B, you need to set up an 

equation with the correct trig function. 
In this case, sine is the correct choice. 

sin B = 38 . So, m∠B = sin–1 ( 38 ) ≈ 22˚.  

Lesson 3, Investigation 2, Applications Task 6 (p. 184) 
Hint: Because of the periodic nature of the metronome, you need to choose the correct trigonometric 
function, f(x) = a sin bx or f(x) = a cos bx. You also will need to make “adjustments” to the function using 
the parameters a and b. The 30˚ needs to be figured into the amplitude and making one complete swing 
every 6π seconds needs to be configured into the period length. 

Lesson 3, Investigation 2, Applications Task 9 (p. 185) 
a. Hint: Values of k change the period causing either a horizontal stretch or a horizontal compression. 

Recall from previous course work the period of a trigonometric function is the extent of input values 
it takes for the function to run through a full cycle. In the case of the function y = sin x, the period is 
2π or 360˚. Pick any place on that sine curve, follow the curve to the right or left by 2π or 360˚ from 
your starting point along the x-axis, and the curve starts the same pattern over again. Multiplying the 
angle variable x by a number k changes the period of the sine function. If you multiply the angle 
variable by 3 (i.e., let k = 3), such as in y = sin 3x, then three times as many cycles occur in the 
amount of space as one cycle for y = sin x. So, multiplying by 3 actually reduces the length of the 
period. In the case of y = sin 0.5x, only half of its period fits in the same space as a full cycle for 
y = sin x. So, a coefficient less than 1 increases the length of the period. 

For f(t) = cos kt with period π, we need to reduce the length of the standard 2π period. That is to say, 
the curve will make 2 times as many completions in the usual amount of space. To reduce the period 
from 2π to π, we then need to let k = 2, so the function becomes f(t) = cos 2t. 

Lesson 3, Investigation 2, Review Task 35 (p. 194) 
a. m AC!  = 100˚ 

b. m∠ABC = 50˚ 
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