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1.1 Change in Tandem 
AP Precalculus 

For each function, identify what the dependent and independent variables represent. 

1.   𝑏ሺ𝑠ሻ is a function where 𝑏 is the 
number of books in the library 
and 𝑠 is the number of students in 
the school. 

 
Dep:       number of books in the 

library 
 
 
 
Indep:    number of students in the 

school 

2.   𝑝ሺ𝑡ሻ is a function where 𝑡 is the 
number of years since 
kindergarten and 𝑝 is the number 
of Pokemon cards. 

 
Dep:       number of Pokemon cards 
 
 
 
Indep:    number of years since 

kindergarten 
 
 
 

3.   𝑐ሺ𝑡ሻ is a function where 𝑐 is the 
number of cups of coffee 
consumed and 𝑡 is the number of 
teachers at the school. 

 
Dep:       number of cups of coffee 
 
 
 
Indep:    number of teachers at the 

school 
 
 
 

4. 
 
 
 
 
 
 
 
 
 
Dep:       area of a circle 
 
 
 
Indep:    radius of a circle 
 
 
 
 

5. 
 
 
 
 
 
 
 
 
 
 
 
Dep:       volume of a box 
 
 
 
Indep:    side length of a box 
 
 
 
 

Let the function 𝒇 be increasing or decreasing, but not both.  State whether the function is increasing or 
decreasing on the given interval and justify your answer. 
6.    
 

𝑥 1 2 3 4 5 

𝑓ሺ𝑥ሻ 95 90 75 50 10 

 
 
𝒇 is decreasing on the interval 𝟏 ൏ 𝒙 ൏ 𝟓 because 
for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, then 
𝒇ሺ𝒂ሻ ൐ 𝒇ሺ𝒃ሻ. 
 
 
 
 

7.    
 
 
 
 
 
 
 
 
𝒇 is increasing on the interval 𝟐 ൏ 𝒙 ൏ 𝟗 because 
for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, then 
𝒇ሺ𝒂ሻ ൏ 𝒇ሺ𝒃ሻ. 
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8.    
 

𝑥 12 16 18 25 31 

𝑓ሺ𝑥ሻ 8 7.99 7.8 7.75 7.7 

 
 
𝒇 is decreasing on the interval 𝟏𝟐 ൏ 𝒙 ൏ 𝟑𝟏 
because for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, 
then 𝒇ሺ𝒂ሻ ൐ 𝒇ሺ𝒃ሻ. 
 
 

9.   
 
 
 
 
 
 
 
 
𝒇 is decreasing on the interval 𝟏 ൏ 𝒙 ൏ 𝟔 because 
for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, then 
𝒇ሺ𝒂ሻ ൐ 𝒇ሺ𝒃ሻ. 

10. 
 

𝑥 101 201 301 401 501 

𝑓ሺ𝑥ሻ 10 11 12 13 14 

 
 
𝒇 is increasing on the interval 𝟏𝟎𝟏 ൏ 𝒙 ൏ 𝟓𝟎𝟏 
because for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, 
then 𝒇ሺ𝒂ሻ ൏ 𝒇ሺ𝒃ሻ. 
 
 

11. 
 
 
 
 
 
 
 
 
𝒇 is decreasing on the interval 𝟓 ൏ 𝒙 ൏ 𝟏𝟐 because 
for all 𝒂 and 𝒃 in the interval, if 𝒂 ൏ 𝒃, then 
𝒇ሺ𝒂ሻ ൐ 𝒇ሺ𝒃ሻ. 
 

Use the graph of 𝒇 to answer the question below. 
12. 
 
 
 
 
 
 
 
 
 
 
 
a.   On what interval(s) is the graph concave up? 

𝒙 ൐ 𝒄 

b.   On what interval(s) is the graph concave down? 
𝒙 ൏ 𝒄 

c.   On what interval(s) is the graph increasing? 
𝒙 ൏ 𝒃 and 𝒙 ൐ 𝒅 

d.   On what interval(s) is the graph decreasing? 
𝒃 ൏ 𝒙 ൏ 𝒅 

e.   Find the zeros of the function. 
𝒙 ൌ 𝒂 

f.   Find the 𝑦-intercept of the function. 
𝒚 ൌ 𝒆 

 

13. 
 
 
 
 
 
 
 
 
 
 
 
a.   On what interval(s) is the graph concave up? 

ℝ  (all real numbers) 

b.   On what interval(s) is the graph concave down? 
none 

c.   On what interval(s) is the graph increasing? 
𝒙 ൐ 𝒃 

d.   On what interval(s) is the graph decreasing? 
𝒙 ൏ 𝒃 

e.   Find the zeros of the function. 
𝒙 ൌ 𝒂 and 𝒙 ൌ 𝒄 

f.   Find the 𝑦-intercept of the function. 
𝒚 ൌ 𝒅 
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14. 
 
 
 
 
 
 
 
 
 
 
 

a.   On what interval(s) is the graph concave up? 
𝒙 ൏ 𝒄 

b.   On what interval(s) is the graph concave down? 
𝒙 ൐ 𝒄 

c.   On what interval(s) is the graph increasing? 
𝒃 ൏ 𝒙 ൏ 𝒅 

d.   On what interval(s) is the graph decreasing? 
𝒙 ൏ 𝒃 and 𝒙 ൐ 𝒅 

e.   Find the zeros of the function. 
𝒙 ൌ 𝒂, 𝒙 ൌ 𝟎 and 𝒙 ൌ 𝒆 

f.   Find the 𝑦-intercept of the function. 

𝒚 ൌ 𝟎 

 
 
 

15. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a.   On what interval(s) is the graph concave up? 

𝒙 ൏ 𝒊 and 𝒙 ൐ 𝒍 

b.   On what interval(s) is the graph concave down? 
𝒊 ൏ 𝒙 ൏ 𝒍 

c.   On what interval(s) is the graph increasing? 
𝒉 ൏ 𝒙 ൏ 𝒌 and 𝒙 ൐ 𝒏 

d.   On what interval(s) is the graph decreasing? 
𝒙 ൏ 𝒉 and 𝒌 ൏ 𝒙 ൏ 𝒏 

e.   Find the zeros of the function. 
𝒙 ൌ 𝒈, 𝒋,𝒎 and 𝒐 

f.   Find the 𝑦-intercept of the function. 
𝒚 ൌ 𝒑 

 

 
 
 
 
 
 

Multiple Choice 
 
16.  Let the function 𝑓 be defined as a function that is always decreasing.  The table shows values for the function 𝑓 at   
       selected values of 𝑥. Which of the following represents all possible values for 𝑎? 
 

(A)   െ5 ൏ 𝑎 ൏ 7  
 

(B)   െ2 ൏ 𝑎 ൏ 0 
 

(C)   0 ൏ 𝑎 ൏ 3 
 

(D)   െ2 ൏ 𝑎 ൏ 4 
 

(E)   െ15 ൏ 𝑎 ൏ 12 
 

𝒙 𝒇ሺ𝒙ሻ 
െ5 12 
െ2 4 
0 𝑎 
3 െ2 
7 െ15 
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For questions 17-18 use the graph of 𝒇.  

 
graph of 𝒇 

 
17.  The figure shows the graph of a function 𝑓.  Let a, b, c, d, and e represent the x-coordinates at those points.  Of the  
       following, which is a point of inflection? 
 

(A)   point a 
 

(B)   point b 
 

(C)   point c 
 

(D)   point d 
 

(E)   point e 
 
 
 

18.  The figure shows the graph of a function 𝑓.  Let a, b, c, d, and e represent the x-coordinates at those points. Of the  
       following, on which interval is 𝑓 decreasing and the graph of 𝑓 concave down? 
 

(A)  The interval from a to b. 
 

(B)   The interval from b to c. 
 

(C)   The interval from c to d. 
 

(D)   The interval from d to e. 
 

(E)   None of the above. 

 
 
 
 


