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6.RP Riding at a Constant Speed,
Assessment Variation

Task

Lin rode a bike 20 miles in 150 minutes. If she rode at a constant speed,

a. How far did she ride in 15 minutes?

b. How long did it take her to ride 6 miles?

c. How fast did she ride in miles per hour?

d. What was her pace in minutes per mile?

6.RP Riding at a Constant Speed, Assessment Variation
Typeset May 4, 2016 at 22:54:21. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .

1

Illustrative 
Mathematics

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.illustrativemathematics.org/content-standards/tasks/1175
https://www.illustrativemathematics.org/
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.en_US


Standards 

6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language

in the context of a ratio relationship.

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about

tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.
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7.RP Molly's Run

Task

Molly runs  of a mile in 4 minutes.

a. If Molly continues at the same speed, how long will it take her to run one mile?

b. Draw and label a picture showing why your answer to part (a) makes sense.

7.RP Molly's Run
Typeset May 4, 2016 at 22:35:28. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .

1
3

3

Illustrative 
Mathematics

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.illustrativemathematics.org/content-standards/tasks/828
https://www.illustrativemathematics.org/
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.en_US


Standards 

7.RP.A.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other

quantities measured in like or different units

. 
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7.RP Gym Membership Plans

Task

In January, Georgia signed up for a membership at Anytime Fitness. The plan she chose
cost $95 in start-up fees and then $20 per month starting in February. Edwin also
signed up at Anytime Fitness in January. His plan cost $35 per month starting in
February, and his start-up fees were waived.

a. Create tables for both Georgia and Edwin that compare the number of months since
January to the total cost of their gym memberships.  Continue this table for one year.

b. Plot the points from the two tables in part (a) on a coordinate plane.

c. Decide if either or both gym memberships are described by a proportional
relationship, and write an equation representing any such relationship.  Explain how
parts (a) and (b) could be used to support your answer.

7.RP Gym Membership Plans
Typeset May 4, 2016 at 23:31:48. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .
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Illustrative 
Mathematics

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.illustrativemathematics.org/content-standards/tasks/1983
https://www.illustrativemathematics.org/
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.en_US


Standards 

7.RP.A.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios

in a table or graphing on a coordinate plane and observing whether the graph is a straight line through the

origin.

7.RP.A.2c Represent proportional relationships by equations.
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8.F Battery Charging

Task

Sam wants to take his MP3 player and his video game player on a car trip. An hour
before they plan to leave, he realized that he forgot to charge the batteries last night. At
that point, he plugged in both devices so they can charge as long as possible before
they leave.

Sam knows that his MP3 player has 40% of its battery life left and that the battery
charges by an additional 12 percentage points every 15 minutes.

His video game player is new, so Sam doesn’t know how fast it is charging but he
recorded the battery charge for the first 30 minutes after he plugged it in.

time charging (minutes) 0 10 20 30

video game player battery charge (%) 20 32 44 56

a. If Sam’s family leaves as planned, what percent of the battery will be charged for
each of the two devices when they leave?

b. How much time would Sam need to charge the battery 100% on both devices?

8.F Battery Charging
Typeset May 4, 2016 at 22:26:13. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .
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Illustrative 
Mathematics

http://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.illustrativemathematics.org/content-standards/tasks/641
https://www.illustrativemathematics.org/
http://creativecommons.org/licenses/by-nc-sa/4.0/deed.en_US


Standards 

8.F.2 Compare properties of two functions each represented in a different way (algebraically, graphically,

numerically in tables, or by verbal descriptions).

. 
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Would you rather… 
Option (1)   … have $1,000 per year for twenty years? 

Option (2)   … start with $1, double it the first year, double it again the second year, etc.? 

Support your choice with mathematics: 

1. Use the table below to find out how much money you would have at the end of twenty years for option (1)

and option (2). Then graph each option.

Year Option (1) Option (2) 

1 $ 1,000 $ 2 

2 $ 2,000 $ 4 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2. Which model would you choose and why?  Use the table and graph to support your answer.

9



3. What is the y-intercept for each option in your graph? What does the y-intercept mean in this situation?

4. Describe how each option grows. Explain what the growth means for each option in this situation.

5. (a) Is option (1) linear, exponential, or neither? 6. (a) Is option (2) linear, exponential, or neither?

Explain how you know. Explain how you know. 

(b) Write a function rule for option (1). (b) Write a function rule for option (2).

7. How many years need to pass in order for you to have more money from option (2) than from option (1)?

Support your answer using information from your table and your graph.

8. Use your function rules to figure out how much money you will have in 40 years for each option.

10



9. (a) What if, instead of $1.00, you started with one penny in option (2)? Then which option would you

choose?  Why?  Support your answer with mathematics. 

(b) How long would it be before you made more money from option (2) than from option (1)?  Show your

mathematical work and explain your thinking clearly in the space below.
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Would you rather… 
Option (1)   … have $1,000 per year for twenty years? 

Option (2)   … start with $1, double it the first year, double it again the second year, etc.? 

Support your choice with mathematics: 

1. Use the table below to find out how much money you would have at the end of twenty years for option (1)

and option (2). Then graph each option.

Year Option (1) Option (2) 

1 $ 1,000 $ 2 

2 $ 2,000 $ 4 

3 $ 3,000 $ 8 

4 $ 4,000 $ 16 

5 $ 5,000 $ 32 

6 $ 6,000 $ 64 

7 $ 7,000 $ 128 

8 $ 8,000 $ 256 

9 $ 9,000 $ 512 

10 $ 10,000 $ 1,024 

11 $ 11,000 $ 2,048 

12 $ 12,000 $ 4,096 

13 $ 13,000 $ 8,192 

14 $ 14,000 $ 16,384 

15 $ 15,000 $ 32,768 

16 $ 16,000 $ 65,536 

17 $ 17,000 $ 131,072 

18 $ 18,000 $ 262,144 

19 $ 19,000 $ 524,288 

20 $ 20,000 $ 1,048,576 

2. Which model would you choose and why?  Use the table and graph to support your answer.

Answers vary.  Sample answer given: 

I would choose option (2).  Based on my table, after 20 years I would have over a million dollars choosing 

option (2), but only $20,000 choosing option (1).  In the graph, I can see that by the 14th year, the amount of 

money in option (2) will be greater than the amount of money in option (1). 

Year 

A
m

o
u

n
t 

o
f 

M
o

n
ey

 

Option (2) 

Option (1) 

12



3. What is the y-intercept for each option in your graph? What does the y-intercept mean in this situation?

For option (1), the y-intercept is (0,0). This means that you start with no money in option (1). 

For option (2), the y-intercept is (0,1). This means that you start with $1.00 in option (2). 

4. Describe how each option grows. Explain what the growth means for each option in this situation.

In option (1), the amount of money grows at a constant rate of $1,000 per year.  In option (2), the amount of 

money grows by a constant factor each year (the amount of money is multiplied by two each year). 

5. (a) Is option (1) linear, exponential, or neither? 6. (a) Is option (2) linear, exponential, or neither?

Explain how you know. Explain how you know. 

Option (1) is linear because it has a constant Option (2) is exponential because the amount of 

rate of change: option (1) adds $1,000 to the money is being multiplied by a constant each year. 

total amount of money each year.  

(b) Write a function rule for option (1). (b) Write a function rule for option (2).

𝑓(𝑥) = 1000𝑥 𝑔(𝑥) = 2𝑥  

7. How many years need to pass in order for you to have more money from option (2) than from option (1)?

Support your answer using information from your table and your graph.

The amount of money in option (2) will surpass option (1) during the 14th year.  You can see this in the

table when the amount of money in option (1) goes from $13,000 in year 13 to  $14,000 in year 14, and

the amount of money in option (2) doubles from $8,192 in year 13 to $16,384 in year 14.  You can see this

when the graph of option (2) intersects with and grows larger than option (1) between x=13 and x=14.

8. Use your function rules to figure out how much money you will have in 40 years for each option.

𝑓(40) = 1000(40) = 40,000

𝑔(40) = 240 = 1,099,511,627,776

In 40 years, I will have $40,000 choosing option (1) and $1,0999,511,627,776 choosing option (2).
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9. (a) What if, instead of $1.00, you started with one penny in option (2)? Then which option would you

choose?  Why?  Support your answer with mathematics. 

Option (1):  𝑓(𝑥) = 1000𝑥 Option (2):  ℎ(𝑥) = 0.01(2)𝑥 

𝑓(20) = 1000(2) = 20000 ℎ(20) = 0.01(2)20 = 10485.76 

I would choose option (1) in this case.  In twenty years, option (1) would yield $20,000 whereas option (2) 

would yield only $10,485.76. 

(b) How long would it be before you made more money from option (2) than from option (1)?  Show your

mathematical work and explain your thinking clearly in the space below.

Students are not expected to solve the equation 𝑓(𝑥) = ℎ(𝑥) or the inequality 𝑓(𝑥) < ℎ(𝑥) algebraically. 

They should be able to show their work either in a graph or in a table.  Both methods are shown below. 

Year Option (1) Option (2) 

20 $ 20,000 $ 10,485.76 

21 $ 21,000 $ 20,971.52 

22 $ 22,000 $ 41,943.04 

I can see in the table that in year 21, the 

amounts of money in each option are very 

close to being equal, but option (1) is still 

greater. In year 22, the amount of money 

in option (2) surpasses option (1). 

By looking at my graph, I can see that 

option (2) surpasses option (1) 

somewhere between year 20 and 22. I 

evaluated my two functions for 𝑥 = 21 

and 𝑥 = 22, which showed me that it 

takes 22 years for option (2) to make 

more money than option (1). 

𝑓(21) = 21000 ℎ(21) = 20971.52 

𝑓(22) = 22000 ℎ(22) = 41943.04 

Option (2) 

Option (1) 

Year 

A
m
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u

n
t 
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f 

M
o

n
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Generating Quadratics Graphically 
READ THE DIRECTIONS CAREFULLY AND SHOW YOUR WORK WHEN NECESSARY. 

1) Based on the graphs shown, fill in the table.   Let h(x) = f(x)g(x).

x f(x) g(x) h(x) 

-1

0 

1 

2 

3 

4 

5 

8 

9 

10 

2) Plot all the points (x, h(x)).

3) What type of functions are f(x) and g(h)? (linear or quadratic)

4) Write equations for the functions of f(x) and g(x).

5) Find the equation of h(x) = f(x)g(x).

6) What type of function is this?  Why do you get type of function?

7) Where are the x-intercepts of h(x)?  How are they related to the graphs of f(x) and g(x)?

8) Where is the y-intercept of h(x)?  How is it related to the graphs of f(x) and g(x)?

15



9) Identify the left-most x-intercept on the graph. With a straight-edge, cover everything to the right of that

point. What connections do you see relating the signs of the y-values?

10) Identify the right-most intercept on the graph. With a straight-edge, cover up everything to the left of that

point. What connections do you see relating to the signs of the y-values?

11) Cover up everything to the left of the left-most x-intercept and everything to the right of the right-most x-

intercept so that the section between the x-intercepts is showing. What connections do you see relating to

the signs of the y-values?

Complete the following sentences. 

12) When both lines are below the x-axis, the y-values are _____________________ and the parabola

_________________________.

13) When one line is above the x-axis and the other is below the x-axis, the parabola

_________________________.

y-value of f(x) y-value of g(x) parabola is above or below 

the x-axis? 

+ - 

- + 

- - 

+ + 

14) Based on the patterns you saw above, draw a sketch of the quadratic function that would be obtained from the

linear expressions of these lines.

15) Write the equation for each line.

16) To check your sketch in Question 14, multiply the expressions together, and graph the resulting function on the

grid above. How accurate was your sketch?

16



Generating Quadratics Graphically 
READ THE DIRECTIONS CAREFULLY AND SHOW YOUR WORK WHEN NECESSARY. 

1) Based on the graphs shown, fill in the table.   Let h(x) = f(x)g(x).

x f(x) g(x) h(x) 

-1  3 -4.5 -13.5

0  2 -4 -8

1  1 -3.5 -3.5

2  0 -3  0 

3 -1 -2.5 2.5 

4 -2 -2 4 

5 -3 -1.5 4.5 

8 -6 0 0 

9 -7 0.5 -3.5

10 -8 1 -8

2) Plot all the points (x, h(x)).

3) What type of functions are f(x) and g(h)? (linear or quadratic) They are both linear functions.

4) Write equations for the functions of f(x) and g(x).

f(x) = -x + 2  

g(x) = ½ x - 4 

5) Find the equation of h(x) = f(x)g(x).

h(x) =  –½ x2 + 5x – 8 

6) What type of function is this?  Why do you get type of function?

The function h(x) is a quadratic function. I know this because the degree of the trinomial is two and the graph of

h(x) is a parabola.

7) Where are the x-intercepts of h(x)?  How are they related to the graphs of f(x) and g(x)?

The x-intercepts are at (2, 0) and (8, 0). These coordinate points are the x-intercepts of f(x) and g(x),

respectively.

8) Where is the y-intercept of h(x)?  How is it related to the graphs of f(x) and g(x)?

The y-intercept is at (0, -8). This coordinate point is related to the y-intercepts of the f(x) and g(x) because the y-

coordinate is the product of the other 2 y-coordinates.
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9) Identify the left-most x-intercept on the graph. With a straight-edge, cover everything to the right of that

point. What connections do you see relating the signs of the y-values?
Since the values of f(x) are positive and the values of g(x) are negative when left of the point (2, 0), then the

product of f(x) and g(x), the quadratic function, h(x), has negative y-values in the defined region.

10) Identify the right-most intercept on the graph. With a straight-edge, cover up everything to the left of that

point. What connections do you see relating to the signs of the y-values?
Since the values of g(x) are positive and the values of f(x) are negative when right of the point (8, 0), then the

product of f(x) and g(x), the quadratic function, h(x), again has negative y-values in that region.

11) Cover up everything to the left of the left-most x-intercept and everything to the right of the right-most x-

intercept so that the section between the x-intercepts is showing. What connections do you see relating to

the signs of the y-values?

In this region between the 2 x-intercepts, I notice that both linear functions have y-values that are negative

and since we are multiplying them together, that causes the y-values of the quadratic function to be positive

in this region.

Complete the following sentences. 

12) When both lines are below the x-axis, the y-values are negative and the parabola is above the x-axis.

13) When one line is above the x-axis and the other is below the x-axis, the parabola is below the x-axis.

y-value of f(x) y-value of g(x) parabola is above or below 

the x-axis? 

+ - below 

- + below 

- - above 

+ + above 

14) Based on the patterns you saw above, draw a sketch of the quadratic function that would be obtained from the

linear expressions of these lines.

15) Write the equation for each line. y1 = -2x – 2 and y2 = ½ x + 2

16) To check your sketch in Question 14, multiply the expressions together, and graph the resulting function on the

grid above. How accurate was your sketch?

New equation: y3 = -x2 - 5x – 4 

18



SOLUTIONS: 

Graph Zeros 
Degree / end 

behavior 
Increasing / 
decreasing 

Positive / 
negative 

G1 Z3 E6 or E9 I4 P10 

G2 Z8 E1 or E5 I10 P5 

G3 Z9 E4 or E7 I5 P4 

G4 Z4 E3 or E10 I2 P9 

G5 Z2 E4 or E7 I1 P8 

G6 Z5 E6 or E9 I7 P3 

G7 Z10 E2 I6 P2 

G8 Z6 E1 or E5 I3 P7 

G9 Z7 E3 or E10 I8 P6 

G10 Z1 E8 I9 P1 

BLANK CARDS (solutions) 

Z5 

The function has zeros of -2, 0, and 2. 

E7 

Third degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → −∞.

I6 

The function is increasing over the 
intervals (−∞, −1.5] and [1.5, ∞), and 
decreasing over the interval [−1.5,1.5]. 

P5 

The function is positive on the intervals 
(−∞, −4), (−2,0), and (2, ∞). The 
function is negative on the intervals 

(−4, −2) and (0,2).

19
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Z3 

The function has zeros of -4, -2, and 2. 

Z8 

The function has zeros of -4, -2, 0, and 
2. 

Z9 

The function has zeros of -2 and 2 
(multiplicity 2). 

Z4 

The function has zeros of -2 
(multiplicity 2) and 2 (multiplicity 2). 

Z2 

The function has zeros of -2 
(multiplicity 2) and 2. 

Z5 

Z10 

The function has zeros of -2, 0 
(multiplicity 3), and 2. 

Z6 

The function has zeros of -2, 0 
(multiplicity 2), and 2. 

Z7 

The function has zeros of -4, -2 
(multiplicity 2), and 2. 

Z1 

The function has zeros of -2 
(multiplicity 2), 0, and 2 (multiplicity 3). 

20



G1 𝑦 = −0.5(𝑥 + 4)(𝑥 + 2)(𝑥 − 2) G2  𝑦 = 0.4𝑥(𝑥 + 4)(𝑥 + 2)(𝑥 − 2) 

G3 𝑦 = 0.6(𝑥 + 2)(𝑥 − 2)2 G4 𝑦 = −0.4(𝑥 + 2)2(𝑥 − 2)2 

G5 𝑦 = 0.2(𝑥 − 2)(𝑥 + 2)2 G6 𝑦 = −2𝑥(𝑥 + 2)(𝑥 − 2) 

21



G7 𝑦 = 1.2𝑥3(𝑥 + 2)(𝑥 − 2) G8 𝑦 = 1.3𝑥2(𝑥 + 2)(𝑥 − 2) 

G9 𝑦 = −0.2(𝑥 + 4)(𝑥 + 2)2(𝑥 − 2) G10 𝑦 = 0.4𝑥(𝑥 + 2)2(𝑥 − 2)3 
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E6 

Third degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → −∞; 

as 𝑥 → −∞, 𝑦 → ∞. 

E5 

Fourth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → ∞. 

E7 E10 

Fourth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → −∞; 

as 𝑥 → −∞, 𝑦 → −∞. 

E4 

Third degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → −∞. 

E9 

Third degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → −∞; 

as 𝑥 → −∞, 𝑦 → ∞. 

E2 

Fifth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → −∞. 

E1 

Fourth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → ∞. 

E3 

Fourth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → −∞; 

as 𝑥 → −∞, 𝑦 → −∞. 

E8 

Sixth degree polynomial function 
End behavior: as 𝑥 → ∞, 𝑦 → ∞; 

as 𝑥 → −∞, 𝑦 → ∞. 
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I4 

The function is decreasing over the 
intervals (−∞, −3.1] and [0.4, ∞), and 
increasing over the interval [−3.1,0.4]. 

I10 

The function is increasing over the 
intervals [−3.2, −1] and [1.2, ∞), and 

decreasing over the intervals 
(−∞, −3.2] and [−1,1.2]. 

I5 

The function is increasing over the 
intervals (−∞, −0.7] and [2, ∞), and 
decreasing over the interval [−0.7,2]. 

I2 

The function is decreasing over the 
intervals [−2,0] and [2, ∞), and 

increasing over the intervals (−∞, −2] 
and [0,2]. 

I1 

The function is increasing over the 
intervals (−∞, −2] and [0.7, ∞), and 
decreasing over the interval [−2,0.7]. 

I7 

The function is decreasing over the 
intervals (−∞, −1.2] and [1.2, ∞), and 
increasing over the interval [−1.2,1.2]. 

I6 I3 

The function is increasing over the 
intervals [−1.4,0] and [1.4, ∞), and 

decreasing over the intervals 
(−∞, −1.4] and [0,1.4]. 

I8 

The function is increasing over the 
intervals (−∞, −3.4] and [−2,0.9], and 

decreasing over the intervals 
[−3.4, −2] and [0.9, ∞). 

I9 

The function is increasing over the 
intervals [−2, −1] and [0.7, ∞), and 

decreasing over the intervals (−∞, −2] 
and [−1,0.7]. 
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P10 

The function is negative on the 
intervals (−4, −2) and (2, ∞), and 

positive on the intervals (−∞, −4) and 
(−2,2). 

P5 

P4 

The function is positive on the intervals 
(−2,2) and (2, ∞), and negative on the 

interval (−∞, −2). 

P9 

The function is negative on the 
intervals (−∞, −2), (−2,2), and 

(2, ∞). The function is never positive. 

P8 

The function is positive on the interval 
(2, ∞), and negative on the intervals 

(−∞, −2) and (−2,2). 

P3 

The function is negative on the 
intervals (−2,0) and (2, ∞), and 

positive on the intervals (−∞, −2) and 
(0,2). 

P2 

The function is positive on the intervals 
(−2,0) and (2, ∞), and negative on the 

intervals (−∞, −2) and (0,2). 

P7 

The function is positive on the intervals 
(−∞, −2) and (2, ∞), and negative on 

the intervals (−2,0) and (0,2). 

P6 

The function is positive on the intervals 
(−4, −2) and (−2,2), and negative on 

the intervals (−∞, −4) and (2, ∞). 

P1 

The function is positive on the intervals 
(−∞, −2), (−2,0), and (2, ∞). The 
function is negative on the interval 

(0,2). 
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AP Calculus AB Exam (2015): Free-Response Question #5 



The figure above shows the graph of ,f  the derivative of a 

twice-differentiable function f, on the interval 3, 4 .  The 

graph of f  has horizontal tangents at 1, 1,x x  and 

3.x The areas of the regions bounded by the x-axis and 
the graph of f on the intervals 2, 1  and 1, 4  are 9 and 

12, respectively. 

(a) Find all x-coordinates at which f has a relative
maximum. Give a reason for your answer.

(b) On what open intervals contained in 3 4x  is the
graph of f both concave down and decreasing? Give a
reason for your answer.

(c) Find the x-coordinates of all points of inflection for the graph of f. Give a reason for your answer.

(d) Given that 1 3,f  write an expression for f x  that involves an integral. Find 4f  and 2 .f

(a) 0f x  at 2,x 1,x and 4.x

f x  changes from positive to negative at 2.x  

Therefore, f has a relative maximum at 2.x  

 1 : identifies 2
2 :

 1 : answer with reason
x

(b) The graph of f is concave down and decreasing on the intervals
12 x  and 1 3x  because f  is decreasing and

negative on these intervals.

 1 : intervals
2 :

 1 : reason

(c) The graph of f has a point of inflection at 1x  and 3x
because f changes from decreasing to increasing at these 

points. 

The graph of f has a point of inflection at 1x because f

changes from increasing to decreasing at this point. 

 1 : identifies 1, 1, and 3
2 :

 1 : reason

x

(d) 
1

3
x

f x f t dt

4

1
93 3 124f f t dt

2 1

1 2
2 3

3 9 12

3f f t dt f t dt

 1 : integrand

3 :  1 : expression for 
 1 : 4  2 and

f x
ff
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