
Answers | Investigation 3 

Applications

1. a. 25, 36

  b. s = n2

  c. The numbers seem to be increasing by 
a greater amount each time. The square 
number increases by consecutive odd 
integers: 3, 5, 7, 9, c
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2. a. 2, 6, 12, 20

  b. 30, 42

  c. The rectangular number increases by 
consecutive even integers: 4, 6, 8, 
10, c

  d. 56, 72; the 7th number is 14 greater than 
the 6th number, and the 8th number is 
16 greater than the 7th number.

  e. r = n(n + 1), where r is the rectangular 
number.

3. a. 
18(18 + 1)

2 = 18(19)
2 = 171

  b. Yes; 
20(20 + 1)

2 = 20(21)
2 = 210

   Note: Students may also continue the 
table to answer this.

4. a. Sam is correct because if you look at the 
triangles in Problem 3.1, each row of a 
triangle represents a counting number: 
1, 2, 3c. Therefore, the equation for 

triangular numbers, 
n(n + 1)

2  represents 

the sum of the numbers 1 to n. 

  b. 55

  c. 120

  d. 
n(n + 1)

2
5. Rectangular; it satisfies the equation 

r = n(n + 1) where the 10th rectangular 
number 10(11) = 110.

6. Triangular; it satisfies the equation t =  
n(n + 1)

2
 where the 11th triangular number: 

66 = 11(12)
2

.

7. Square; it satisfies the equation s = n2, 
where the 11th square number is 121 = 112.

 8. None; it does not satisfy any of the 
associated equations.

 9. a. The eight people on each side shake 
hands with 8 others, so 82 = 64 
handshakes will be exchanged.

  b. 28; 7 + 6 + 5 + 4 + 3 + 2 + 1 = 7 * 8
2

=  

28, or each of 8 people shake hands 
with the other 7, but as this counts 
each handshake twice, 28 handshakes 
will be exchanged.

  c. 12; 6 * 2 = 12

 10. a. 15; 5 * 3 = 15

  b. 10; 4 + 3 + 2 + 1 = 4 * 5
2 = 10, or each 

of the 5 people high five with the other 
4, but as this counts each high five 
twice, 10 high fives will be exchanged.

 11. a. 10; 4 + 3 + 2 + 1 = 4 * 5
2 = 10, or each 

of 5 rooms connects with each other 4 
by cables, but as this counts two cables 
between each two rooms, 10 cables will 
be needed.

  b. 21; 6 + 5 + 4 + 3 + 2 + 1 = 6 * 7
2 = 21.

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.

1Frogs, Fleas, and Painted Cubes Investigation 3 



Answers | Investigation 3

  c. They are the same situation 
mathematically, where the cables are 
associated with high fives and rooms 
are associated with people.

12. Possible answers: P represents the area 
of a rectangle with dimensions n units by 
n - 1 units. P could also represent the 
number of handshakes between a team 
of n players and another team of n - 1 
players.

13. Possible answer: P represents the area 
of a rectangle with dimensions 2 units by 
n units.

14. Possible answer: P represents the area of 
a rectangle with dimensions n units by 
n - 2 units.

15. Possible answer: P represents the area of a 
rectangle with a perimeter of 32 units.

16. a. Graph II; Possible explanation: The 

equation h = n(n - 1)
2 , which represents 

the relationship between the number 
of high fives and the number of team 
players, tells us that the graph will have 
x-intercepts of 0 and 1.

  b. Graph III; Possible explanation: 
The area of rectangles with a fixed 
perimeter increases and then decreases 
as the length of a side increases.

  c. Graph I; Possible explanation: Since the 
equation for the relationship described 
is y = (x + 2)(x - 3), the x-intercepts 
must be -2 and 3.

  d. Graph IV; Possible explanation: The nth 
triangular number can be represented 

by the equation T = n(n + 1)
2 . This 

equation that tells us the graph has two 
x-intercepts, 0 and -1.
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20. This is not a quadratic function. Note: If 
the point (5, -18) were (5, -20), this would 
be a quadratic function.

21. This is a quadratic function with a minimum 
point.

22. This is a quadratic function with a minimum 
point.

23. This is not a quadratic function. Note: This 
has symmetry about the line x = 0, but 
this has two linear segments; its equation 
is y = � x � + 1.
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24. This is a quadratic function with a minimum 
point.

25. a. In each equation, second differences 
are constant, which means that all 
the equations are quadratic. The 
constant second differences for each 
equation are equal to 2a, where a is the 
coefficient of x2.
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  b. Since these are quadratic equations, 
second differences will be constant 
and will be equal to twice the number 
multiplied by x2. For y = -4x2, second 
differences will be -8. For y = 1

4x2, 

second differences will be 12. For 
y = ax2, second differences will be 2a.

26. a. 
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  b. y = x(10 - x)
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0
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x

y

   Because the maximum point is given, 
I can find the line of symmetry and 
complete the graph by plotting the 
corresponding point on the right side 
for each point on the left side.
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27. 

1 2 3 4 5�4

�4

2
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18

�5 �1�2�3

x

y 28. If you extend the table, you will get the 
following values: ( -1, 15), ( -2, 24), 
( -3, 35), ( -4, 48), ( -5, 63). The second 
difference is 2.

Connections

29. a. 

4

2

84x

2xx2x

x

   The expanded form is x2 + 6x + 8 and 
the factored form is (x + 2)(x + 4).

  

1 8

8x

1x

8x

x2x

   The expanded form is x2 + 9x + 8 
and the factored form is (x + 8)(x + 1). 
Note: The sides of area models cannot 
have negative values, so factored 
forms like (x - 2)(x - 4) aren’t possible 
even though they give you the terms 8 
and x2.

  b. No; the expanded form is x2 + 6x + 5 
and the factored form is (x + 1)(x + 5).

 30. 2x2 + 9x + 9 or (2x + 3)(x + 3)

31. a. 2x2 + 7x + 6 x2 + 6x + 8

  

2
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   x2 + 6x + 8 is easier to do because x2 
has a coefficient of one.

  b. 2x2 + 7x + 6 = (2x + 3)(x + 2);  
x2 + 6x + 8 = (x + 4)(x + 2)

32. 5x - x2

33. x2 + 4x + 3

34. x2 + 2x - 3

35. 3x2 + 15x

36. 2x2 + 7x + 3

37. 2x2 + 5x - 3

38. (x - 8)(x - 1)

39. 2x(2x - 3)

40. (3x + 2)(x + 4)

41. 2x(2x + 3)

42. (4x + 3)(x - 1)

43. x(x + 1)(x - 3)
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44. a. Subdivide a rectangle into four parts. 
Label the area of one of the smaller 
rectangles as 3x2 and the one diagonal 
to it as 8. 

3x2 8

   Use these areas to find the dimensions 
of these two smaller rectangles. The 
dimensions of the rectangle whose area 
is 3x2 are 3x and x and the dimensions 
of the rectangle with area 8 are 4 and 2. 
The sum of the areas the other two 
rectangles should equal 14x, so they 
are 2x and 12x.

3x2

3x

2 8

12x

4x

2x

   The dimensions of the original 
rectangle are 3x + 2 and x + 4. 
Note: There are several ways to do this.

  b. Look at the factors of the coefficient 
of x2 and the factors of the constant 
term. Put these values in the factor 
pairs: ( ? x +  ?)( ? x +  ?). Use the 
Distributive Property to check if the 
coefficient of x is correct.

45. a. A pentagon has 5 diagonals, a 
hexagon has 9 diagonals, a heptagon 
has 14 diagonals and an octagon has 
20 diagonals.

  

  

  b. An n-sided polygon has 
n(n - 3)

2  
diagonals. This problem could be solved 
like the high fives problem. Each of n 
points exchanges high fives, or shares 
a diagonal, with the other n - 3 points 
(excluding the adjacent points and 
itself). Since this counts each high five 
twice, the expression is divided by 2.

 46. a. The first train has 1 rectangle, the 
square itself. The second train has 
3 rectangles, as shown below. The 
third train has 6 rectangles, as in 
the problem. The fourth train has 
10 rectangles, as shown below. The fifth 
train has 15 rectangles (5 one-square 
rectangles, 4 two-squares rectangles, 
3 three-square rectangles, 2 four-square 
rectangles and 1 five-square rectangle.) 
(See Figure 1.)

Figure 1

2nd train 4th train
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