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We back-substitute this value of into 

This means that the dimensions of the enclosure in Figure 7.14 are 9 yards by 6 yards.
Step 4 Check the proposed solution in the original wording of the problem. Take
a moment to check that a length of 9 yards and a width of 6 yards results in 36 yards
of fencing and an area of 54 square yards.

Check Point 5 Find the length and width of a rectangle whose perimeter is 20 feet
and whose area is 21 square feet.

If x = 9, y = 54
9

= 6.

y = 54
x

.x

x

y

162
xx a                 b=36 ! x2x+ Clear fractions by multiplying both sides by x.

Use the distributive property on the left side.

Subtract from both sides and set the 
quadratic equation equal to 0.

Factor out 2.

Factor completely using 

Set the repeated factor equal to zero.

Solve for x. x = 9

 x - 9 = 0

A2 - 2AB + B2 = 1A - B22.
 21x - 922 = 0

 21x2 - 18x + 812 = 0

36x 2x2 - 36x + 162 = 0

 2x2 + 162 = 36x

-PN\YL ���� (repeated)

Exercise Set 7.4

Practice Exercises
In Exercises 1–18, solve each system by the substitution method.

1. 2.

3. 4.

5. 6.

7. 8.

9. 10.

11. 12. b x2 + y = 4
2x + y = 1

by2 = x2 - 9
2y = x - 3

bxy = -12
x - 2y + 14 = 0

bxy = 6
2x - y = 1

bx2 + y2 = 5
3x - y = 5

bx2 + y2 = 25
x - y = 1

by = x2 + 4x + 5
y = x2 + 2x - 1

by = x2 - 4x - 10
y = -x2 - 2x + 14

b2x + y = -5
y = x2 + 6x + 7

bx + y = 2
y = x2 - 4x + 4

bx - y = -1
y = x2 + 1

bx + y = 2
y = x2 - 4

13. 14.

15. 16.

17. 18.

In Exercises 19–28, solve each system by the addition method.

19. 20.

21. 22.

23. 24. b16x2 - 4y2 - 72 = 0
x2 - y2 - 3 = 0

b3x2 + 4y2 - 16 = 0
2x2 - 3y2 - 5 = 0

b3x2 - 2y2 = -5
2x2 - y2 = -2

b x2 - 4y2 = -7
3x2 + y2 = 31

b4x2 - y2 = 4
4x2 + y2 = 4

bx2 + y2 = 13
x2 - y2 = 5

b2x + y = 41x + 122 + 1y - 222 = 4
bx + y = 11x - 122 + 1y + 222 = 10

bx + y = -3
x2 + 2y2 = 12y + 18

bx + y = 1
x2 + xy - y2 = -5

bxy = 4
x2 + y2 = 8

bxy = 3
x2 + y2 = 10
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25. 26.

27. 28.

In Exercises 29–42, solve each system by the method of your choice.

29. 30.

31. 32.

33. 34.

35. 36.

37. 38.

39. 40.

41. 42.

In Exercises 43–46, let represent one number and let represent
the other number. Use the given conditions to write a system of
nonlinear equations. Solve the system and find the numbers.

43. The sum of two numbers is 10 and their product is 24. Find
the numbers.

44. The sum of two numbers is 20 and their product is 96. Find
the numbers.

45. The difference between the squares of two numbers is 3.
Twice the square of the first number increased by the square
of the second number is 9. Find the numbers.

46. The difference between the squares of two numbers is 5.
Twice the square of the second number subtracted from three
times the square of the first number is 19. Find the numbers.

Practice Plus
In Exercises 47–52, solve each system by the method of your choice.

47. 48.

49. 50.

51. 52.

In Exercises 53–54, make a rough sketch in a rectangular coordinate
system of the graphs representing the equations in each system.

53. The system, whose graphs are a line with positive slope and a
parabola whose equation has a positive leading coefficient,
has two solutions.

d 2
x2 + 1

y2 = 11

4
x2 - 2

y2 = -14
d 3

x2 + 1
y2 = 7

5
x2 - 2

y2 = -3

b -9x + y = 45
y = x3 + 5x2b -4x + y = 12

y = x3 + 3x2

b4x2 + xy = 30
x2 + 3xy = -9

b2x2 + xy = 6
x2 + 2xy = 0

yx

bx - 3y = -5
x2 + y2 - 25 = 0

bx2 + y2 + 3y = 22
2x + y = -1

b 1x - 122 + 1y + 122 = 5
2x - y = 3

by = 1x + 322
x + 2y = -2

bx2 - y2 - 4x + 6y - 4 = 0
x2 + y2 - 4x - 6y + 12 = 0

bx2 + 1y - 222 = 4
x2 - 2y = 0

b x3 + y = 0
2x2 - y = 0

bx3 + y = 0
x2 - y = 0

b3x2 - 2y2 = 1
4x - y = 3

bx2 + 4y2 = 20
x + 2y = 6

bx2 + 4y2 = 20
xy = 4

b2x2 + y2 = 18
xy = 4

bx + y2 = 4
x2 + y2 = 16

b3x2 + 4y2 = 16
2x2 - 3y2 = 5

bx2 - 2y = 8
x2 + y2 = 16

by2 - x = 4
x2 + y2 = 4

bx2 + y2 = 5
x2 + 1y - 822 = 41

bx2 + y2 = 251x - 822 + y2 = 41

54. The system, whose graphs are a line with negative slope and
a parabola whose equation has a negative leading coefficient,
has one solution.

Application Exercises
55. A planet’s orbit follows a path described by 

A comet follows the parabolic path Where might
the comet intersect the orbiting planet?

56. A system for tracking ships indicates that a ship lies on a
path described by The process is repeated and
the ship is found to lie on a path described by 
If it is known that the ship is located in the first quadrant of
the coordinate system, determine its exact location.

57. Find the length and width of a rectangle whose perimeter is
36 feet and whose area is 77 square feet.

58. Find the length and width of a rectangle whose perimeter is
40 feet and whose area is 96 square feet.

Use the formula for the area of a rectangle and the Pythagorean
Theorem to solve Exercises 59–60.

59. A small television has a picture with a diagonal measure of
10 inches and a viewing area of 48 square inches. Find the
length and width of the screen.

60. The area of a rug is 108 square feet and the length of its
diagonal is 15 feet. Find the length and width of the rug.

61. The figure shows a square floor plan with a smaller square
area that will accommodate a combination fountain and
pool. The floor with the fountain-pool area removed has an
area of 21 square meters and a perimeter of 24 meters. Find
the dimensions of the floor and the dimensions of the square
that will accommodate the pool.

x

x

y

y y

L
W

A = 108 feet2

15 feet

10 in
ches

2x2 - y2 = 1.
2y2 - x2 = 1.

y = x2 - 4.
16x2 + 4y2 = 64.
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25. 26.

27. 28.

In Exercises 29–42, solve each system by the method of your choice.

29. 30.

31. 32.

33. 34.

35. 36.

37. 38.

39. 40.

41. 42.

In Exercises 43–46, let represent one number and let represent
the other number. Use the given conditions to write a system of
nonlinear equations. Solve the system and find the numbers.

43. The sum of two numbers is 10 and their product is 24. Find
the numbers.

44. The sum of two numbers is 20 and their product is 96. Find
the numbers.

45. The difference between the squares of two numbers is 3.
Twice the square of the first number increased by the square
of the second number is 9. Find the numbers.

46. The difference between the squares of two numbers is 5.
Twice the square of the second number subtracted from three
times the square of the first number is 19. Find the numbers.

Practice Plus
In Exercises 47–52, solve each system by the method of your choice.

47. 48.

49. 50.

51. 52.

In Exercises 53–54, make a rough sketch in a rectangular coordinate
system of the graphs representing the equations in each system.

53. The system, whose graphs are a line with positive slope and a
parabola whose equation has a positive leading coefficient,
has two solutions.

d 2
x2 + 1

y2 = 11

4
x2 - 2

y2 = -14
d 3

x2 + 1
y2 = 7

5
x2 - 2

y2 = -3

b -9x + y = 45
y = x3 + 5x2b -4x + y = 12

y = x3 + 3x2

b4x2 + xy = 30
x2 + 3xy = -9

b2x2 + xy = 6
x2 + 2xy = 0

yx

bx - 3y = -5
x2 + y2 - 25 = 0

bx2 + y2 + 3y = 22
2x + y = -1

b 1x - 122 + 1y + 122 = 5
2x - y = 3

by = 1x + 322
x + 2y = -2

bx2 - y2 - 4x + 6y - 4 = 0
x2 + y2 - 4x - 6y + 12 = 0

bx2 + 1y - 222 = 4
x2 - 2y = 0

b x3 + y = 0
2x2 - y = 0

bx3 + y = 0
x2 - y = 0

b3x2 - 2y2 = 1
4x - y = 3

bx2 + 4y2 = 20
x + 2y = 6

bx2 + 4y2 = 20
xy = 4

b2x2 + y2 = 18
xy = 4

bx + y2 = 4
x2 + y2 = 16

b3x2 + 4y2 = 16
2x2 - 3y2 = 5

bx2 - 2y = 8
x2 + y2 = 16

by2 - x = 4
x2 + y2 = 4

bx2 + y2 = 5
x2 + 1y - 822 = 41

bx2 + y2 = 251x - 822 + y2 = 41

54. The system, whose graphs are a line with negative slope and
a parabola whose equation has a negative leading coefficient,
has one solution.

Application Exercises
55. A planet’s orbit follows a path described by 

A comet follows the parabolic path Where might
the comet intersect the orbiting planet?

56. A system for tracking ships indicates that a ship lies on a
path described by The process is repeated and
the ship is found to lie on a path described by 
If it is known that the ship is located in the first quadrant of
the coordinate system, determine its exact location.

57. Find the length and width of a rectangle whose perimeter is
36 feet and whose area is 77 square feet.

58. Find the length and width of a rectangle whose perimeter is
40 feet and whose area is 96 square feet.

Use the formula for the area of a rectangle and the Pythagorean
Theorem to solve Exercises 59–60.

59. A small television has a picture with a diagonal measure of
10 inches and a viewing area of 48 square inches. Find the
length and width of the screen.

60. The area of a rug is 108 square feet and the length of its
diagonal is 15 feet. Find the length and width of the rug.

61. The figure shows a square floor plan with a smaller square
area that will accommodate a combination fountain and
pool. The floor with the fountain-pool area removed has an
area of 21 square meters and a perimeter of 24 meters. Find
the dimensions of the floor and the dimensions of the square
that will accommodate the pool.

x

x

y

y y

L
W

A = 108 feet2

15 feet

10 in
ches

2x2 - y2 = 1.
2y2 - x2 = 1.

y = x2 - 4.
16x2 + 4y2 = 64.
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times the square of the first number is 19. Find the numbers.
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system of the graphs representing the equations in each system.

53. The system, whose graphs are a line with positive slope and a
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has two solutions.
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b4x2 + xy = 30
x2 + 3xy = -9

b2x2 + xy = 6
x2 + 2xy = 0

yx
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x2 - 2y = 0

b x3 + y = 0
2x2 - y = 0

bx3 + y = 0
x2 - y = 0

b3x2 - 2y2 = 1
4x - y = 3

bx2 + 4y2 = 20
x + 2y = 6

bx2 + 4y2 = 20
xy = 4

b2x2 + y2 = 18
xy = 4

bx + y2 = 4
x2 + y2 = 16

b3x2 + 4y2 = 16
2x2 - 3y2 = 5

bx2 - 2y = 8
x2 + y2 = 16

by2 - x = 4
x2 + y2 = 4

bx2 + y2 = 5
x2 + 1y - 822 = 41

bx2 + y2 = 251x - 822 + y2 = 41

54. The system, whose graphs are a line with negative slope and
a parabola whose equation has a negative leading coefficient,
has one solution.

Application Exercises
55. A planet’s orbit follows a path described by 

A comet follows the parabolic path Where might
the comet intersect the orbiting planet?

56. A system for tracking ships indicates that a ship lies on a
path described by The process is repeated and
the ship is found to lie on a path described by 
If it is known that the ship is located in the first quadrant of
the coordinate system, determine its exact location.

57. Find the length and width of a rectangle whose perimeter is
36 feet and whose area is 77 square feet.

58. Find the length and width of a rectangle whose perimeter is
40 feet and whose area is 96 square feet.

Use the formula for the area of a rectangle and the Pythagorean
Theorem to solve Exercises 59–60.

59. A small television has a picture with a diagonal measure of
10 inches and a viewing area of 48 square inches. Find the
length and width of the screen.

60. The area of a rug is 108 square feet and the length of its
diagonal is 15 feet. Find the length and width of the rug.

61. The figure shows a square floor plan with a smaller square
area that will accommodate a combination fountain and
pool. The floor with the fountain-pool area removed has an
area of 21 square meters and a perimeter of 24 meters. Find
the dimensions of the floor and the dimensions of the square
that will accommodate the pool.

x

x

y

y y

L
W

A = 108 feet2

15 feet

10 in
ches

2x2 - y2 = 1.
2y2 - x2 = 1.

y = x2 - 4.
16x2 + 4y2 = 64.
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25. 26.

27. 28.

In Exercises 29–42, solve each system by the method of your choice.

29. 30.

31. 32.

33. 34.

35. 36.

37. 38.

39. 40.

41. 42.

In Exercises 43–46, let represent one number and let represent
the other number. Use the given conditions to write a system of
nonlinear equations. Solve the system and find the numbers.

43. The sum of two numbers is 10 and their product is 24. Find
the numbers.

44. The sum of two numbers is 20 and their product is 96. Find
the numbers.

45. The difference between the squares of two numbers is 3.
Twice the square of the first number increased by the square
of the second number is 9. Find the numbers.

46. The difference between the squares of two numbers is 5.
Twice the square of the second number subtracted from three
times the square of the first number is 19. Find the numbers.

Practice Plus
In Exercises 47–52, solve each system by the method of your choice.

47. 48.

49. 50.

51. 52.

In Exercises 53–54, make a rough sketch in a rectangular coordinate
system of the graphs representing the equations in each system.

53. The system, whose graphs are a line with positive slope and a
parabola whose equation has a positive leading coefficient,
has two solutions.

d 2
x2 + 1

y2 = 11

4
x2 - 2

y2 = -14
d 3

x2 + 1
y2 = 7

5
x2 - 2

y2 = -3

b -9x + y = 45
y = x3 + 5x2b -4x + y = 12

y = x3 + 3x2

b4x2 + xy = 30
x2 + 3xy = -9

b2x2 + xy = 6
x2 + 2xy = 0

yx

bx - 3y = -5
x2 + y2 - 25 = 0

bx2 + y2 + 3y = 22
2x + y = -1

b 1x - 122 + 1y + 122 = 5
2x - y = 3

by = 1x + 322
x + 2y = -2

bx2 - y2 - 4x + 6y - 4 = 0
x2 + y2 - 4x - 6y + 12 = 0

bx2 + 1y - 222 = 4
x2 - 2y = 0

b x3 + y = 0
2x2 - y = 0

bx3 + y = 0
x2 - y = 0

b3x2 - 2y2 = 1
4x - y = 3

bx2 + 4y2 = 20
x + 2y = 6

bx2 + 4y2 = 20
xy = 4

b2x2 + y2 = 18
xy = 4

bx + y2 = 4
x2 + y2 = 16

b3x2 + 4y2 = 16
2x2 - 3y2 = 5

bx2 - 2y = 8
x2 + y2 = 16

by2 - x = 4
x2 + y2 = 4

bx2 + y2 = 5
x2 + 1y - 822 = 41

bx2 + y2 = 251x - 822 + y2 = 41

54. The system, whose graphs are a line with negative slope and
a parabola whose equation has a negative leading coefficient,
has one solution.

Application Exercises
55. A planet’s orbit follows a path described by 

A comet follows the parabolic path Where might
the comet intersect the orbiting planet?

56. A system for tracking ships indicates that a ship lies on a
path described by The process is repeated and
the ship is found to lie on a path described by 
If it is known that the ship is located in the first quadrant of
the coordinate system, determine its exact location.

57. Find the length and width of a rectangle whose perimeter is
36 feet and whose area is 77 square feet.

58. Find the length and width of a rectangle whose perimeter is
40 feet and whose area is 96 square feet.

Use the formula for the area of a rectangle and the Pythagorean
Theorem to solve Exercises 59–60.

59. A small television has a picture with a diagonal measure of
10 inches and a viewing area of 48 square inches. Find the
length and width of the screen.

60. The area of a rug is 108 square feet and the length of its
diagonal is 15 feet. Find the length and width of the rug.

61. The figure shows a square floor plan with a smaller square
area that will accommodate a combination fountain and
pool. The floor with the fountain-pool area removed has an
area of 21 square meters and a perimeter of 24 meters. Find
the dimensions of the floor and the dimensions of the square
that will accommodate the pool.

x

x

y

y y

L
W

A = 108 feet2

15 feet

10 in
ches

2x2 - y2 = 1.
2y2 - x2 = 1.

y = x2 - 4.
16x2 + 4y2 = 64.
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