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Homework 3.1 Unit 3



Question 6 of 15



Consider the given function .



(a) Write the function in vertex form.



(b) Identify the vertex.



(c) Determine the -intercept(s).



(d) Determine the -intercept(s).



(e) Sketch the function.



(f) Determine the axis of symmetry.



(g) Determine the minimum or maximum value of the function.



(h) Write the domain and range in interval notation.



Write your answers in exact form.



Part 1 of 9



(a) Write the function in vertex form.




Part 2 of 9



(b) Identify the vertex.




=g x +−−3x2 9x 53



x



y



The vertex form of the function is .=g x



The vertex is ., 











Copyright © 2022 McGraw Hill - ALEKS® is a registered trademark of ALEKS CorporationPDF Page 2 / 4



Part 3 of 9



(c) Determine the -intercept(s). Enter your answer as an ordered pair. If there is more than one
answer, separate them with commas. Select 'None' if applicable.




Part 4 of 9



(d) Determine the -intercept(s). Enter your answer as an ordered pair. If there is more than one
answer, separate them with commas. Select 'None' if applicable.




x



-intercept(s): x



y



-intercept(s): y
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Part 5 of 9



(e) Sketch the function.



Part 6 of 9



(f) Determine the axis of symmetry.




The axis of symmetry is .



y



10



20



30



40



50



60



70



80



90



-10



-20



-30



-40



-50



-60



-70



-80



-90



x



10 20 30 40 50 60 70 80 90-10-20-30-40-50-60-70-80-90
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Part 7 of 9



(g) Determine the minimum or maximum value of the function.




Part 8 of 9



Part 9 of 9



(h) Write the domain and range in interval notation.




The function  has a  value.



Blank 1 Options



g
(Blank 1)



minimum



maximum



The maximum value of  is .g



In interval notation, the domain of  is .




In interval notation, the range of  is .



g



g
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 Homework 3.1 Unit 3

Question 6 of 15

Consider the given function  .

(a) Write the function in vertex form.

(b) Identify the vertex.

(c)

Determine the -intercept(s).

(d)

Determine the -intercept(s).

(e) Sketch the function.

(f) Determine the axis of symmetry.

(g) Determine the minimum or maximum value of the function.

(h) Write the domain and range in interval notation.

Write your answers in exact form.

Part 1 of 9

(a) Write the function in vertex form. 

Part 2 of 9

(b) Identify the vertex. 

= gx + − −3x

2

9x 53

x

y

The vertex form of the function is  .

= gx

The vertex is  .

, 
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Homework 3.1 Unit 3



Question 12 of 15



A firefighter holds a hose   off the ground and directs a stream of water toward a burning building.



The water leaves the hose at an initial speed of   at an angle of . The height of the water can



be approximated by , where  is the height of the water in meters at



a point  meters horizontally from the firefighter to the building.



Part 1 of 3



(a) Determine the horizontal distance from the firefighter at which the maximum height of the
water occurs.



Part 2 of 3



(b) What is the maximum height of the water?



Part 3 of 3



(c) The flow of water hits the house on the downward branch of the parabola at a height of  .
How far is the firefighter from the house?



3 m
12 /m s 30°



=h x +−0.029x2 +0.507x 3 h x
x



The water reaches a maximum height when the horizontal distance from the firefighter to the



building is approximately  . Round to  decimal place.m 1



The maximum height of the water is  . Round to  decimal place.m 1



5 m



The firefighter is approximately   from the house. Round to the nearest meter.m
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 Homework 3.1 Unit 3

Question 12 of 15

A firefighter holds a hose    off the ground and directs a stream of water toward a burning building.

The water leaves the hose at an initial speed of     at an angle of  . The height of the water can

be approximated by  , where   is the height of the water in meters at

a point  meters horizontally from the firefighter to the building.

Part 1 of 3

(a) Determine the horizontal distance from the firefighter at which the maximum height of the

water occurs.

Part 2 of 3

(b) What is the maximum height of the water?

Part 3 of 3

(c) The flow of water hits the house on the downward branch of the parabola at a height of   .

How far is the firefighter from the house?

3

m

12 /

ms

30°

= hx + −0.029x

2

+ 0.507x 3 hx

x

The water reaches a maximum height when the horizontal distance from the firefighter to the

building is approximately    . Round to  decimal place.

m

1

The maximum height of the water is    . Round to  decimal place.

m

1

5

m

The firefighter is approximately     from the house. Round to the nearest meter.

m
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Homework 3.1 Unit 3



Question 13 of 15



The population  of a culture of the bacterium Pseudomonas aeruginosa is given by 



, where  is the time in hours since the culture was started.




Part 1 of 2



(a) Determine the time at which the population is at a maximum. Round to the nearest hour.




Part 2 of 2



(b) Determine the maximum population. Round to the nearest thousand.




P t



=P t +−1694t2 +75,000t 10,000 t



The population is at a maximum approximately  hours after the culture was started.



The maximum population is approximately .
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 Homework 3.1 Unit 3

Question 13 of 15

The population   of a culture of the bacterium Pseudomonas aeruginosa is given by 

, where  is the time in hours since the culture was started. 

Part 1 of 2

(a) Determine the time at which the population is at a maximum. Round to the nearest hour. 

Part 2 of 2

(b) Determine the maximum population. Round to the nearest thousand. 

Pt

= Pt + −1694t

2

+ 75,000t 10,000 t

The population is at a maximum approximately   hours after the culture was started.

The maximum population is approximately  .
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Homework 3.1 Unit 3



Question 14 of 15



The gas mileage  (in mpg) for a certain vehicle can be approximated by 



, where  is the speed of the vehicle in mph.



Part 1 of 4



(a) Determine the speed at which the car gets it maximum mileage.




Part 2 of 4



m x



=m x +−0.032x2 −2.611x 35.027 x



The speed at which gas mileage is a maximum is the  of the vertex.



Blank 1 Options



(Blank 1)



-coordinatex
-coordinatey



Given , the coefficients are   .=m x +−0.032x2 −2.611x 35.027 =a ,  =b , and =c
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Part 3 of 4



The vertex is given by .




Part 4 of 4



(b) Determine the maximum gas mileage.




The maximum gas mileage is the value  at the vertex. Substitute .




−b
2a



,  m
−b
2a



Therefore, the gas mileage is at a maximum when the car travels at  mph. (Round your answer to



the nearest mph.)



=x
−b
2a



=
−



2



m x =x 41



 (Round to the nearest tenth.)



Therefore, the maximum gas mileage is  mpg.



=     m 41 +−0.032 41 2 −2.611 41 35.027 ≈
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 Homework 3.1 Unit 3

Question 14 of 15

The gas mileage   (in mpg) for a certain vehicle can be approximated by 

, where  is the speed of the vehicle in mph.

Part 1 of 4

(a) Determine the speed at which the car gets it maximum mileage. 

Part 2 of 4

mx

= mx + −0.032x

2

− 2.611x 35.027 x

The speed at which gas mileage is a maximum is the   of the vertex.

Blank 1 Options

(Blank 1)

-coordinate

x

-coordinate

y

Given  , the coefficients are      .

= mx + −0.032x

2

− 2.611x 35.027 = a , = b , 

and

= c
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Homework 3.1 Unit 3



Question 15 of 15



The gas mileage  (in mpg) for a certain vehicle can be approximated by 



, where  is the speed of the vehicle in mph.




Part 1 of 2



(a) Determine the speed at which the car gets its maximum mileage. Round your answer to the
nearest mph.




Part 2 of 2



(b) Determine the maximum gas mileage. Round your answer to one decimal place.




m x



=m x +−0.031x2 −2.582x 35.026 x



The gas mileage is at a maximum when the car travels at  mph.



The maximum gas mileage is  mpg.
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 Homework 3.1 Unit 3

Question 15 of 15

The gas mileage   (in mpg) for a certain vehicle can be approximated by 

, where  is the speed of the vehicle in mph. 

Part 1 of 2

(a) Determine the speed at which the car gets its maximum mileage. Round your answer to the

nearest mph. 

Part 2 of 2

(b) Determine the maximum gas mileage. Round your answer to one decimal place. 

mx

= mx + −0.031x

2

− 2.582x 35.026 x

The gas mileage is at a maximum when the car travels at  mph.

The maximum gas mileage is  mpg.
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Homework 3.1 Unit 3



Question 5 of 15



Consider the given function 



(a) Write the function in vertex form.



(b) Identify the vertex.



(c) Determine the -intercept(s).



(d) Determine the -intercept(s).



(e) Sketch the function.



(f) Determine the axis of symmetry.



(g) Determine the minimum or maximum value of the function.



(h) Write the domain and range in interval notation.



Write your answers as integers or simplified fractions.



Part 1 of 11



(a) Write the function in vertex form.



Factor out the leading coefficient of the  term from the two terms containing . The leading term



within parentheses now has a coefficient of .



Part 2 of 11



=g x +−−2x2 6x 9



x



y



g x = +−−2x2 6x 9



x2 x
1



g x = +−2 9



Complete the square within parentheses. Add and subtract  within



parentheses.



=
1
2



3
2











Copyright © 2022 McGraw Hill - ALEKS® is a registered trademark of ALEKS CorporationPDF Page 2 / 5



Part 3 of 11



Remove  from within parentheses along with a factor of .



Part 4 of 11



(b) Identify the vertex.



The vertex is .



 



 



 



 



g x = +−2 +x2 3x +
9
4



−
9
4



9



−
9
4



−2



g x = +−−2 +x2 3x +
9
4



2 −
9
4



9



g x = +−2
2



, h k



Thus, the vertex is .



Blank 1 Options



(Blank 1)



, 
3
2



27
2



, −
3
2



27
2



, −
3
2



−
27
2



, 
3
2



−
27
2
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Part 5 of 11



(c) Determine the -intercept(s).



To find the -intercept(s), find the real solutions to the equation .



The right side is not factorable. Apply the quadratic formula.



Part 6 of 11



x



x =g x 0



g x = +−−2x2 6x 9



0 = +−−2x2 6x 9



x = − −6  ±  −−6 2 4 −2 9
2 −2



x = 3±3 3
−2



x =
± 3



2



Therefore, the -intercepts are  and  or approximately 



 and . (Round to the nearest hundredth.)



x , 
+−3 3 3
2



0 , 
−−3 3 3
2



0



, 0 , 0
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Part 7 of 11



(d) Determine the -intercept(s).



To find the -intercept, evaluate .



Part 8 of 11



(e) Sketch the function.



y



y g 0



g 0 = +−−2 0 2 6 0 9



= 9



Therefore, the -intercept is .y , 



y



5



10



15



20



-5



-10



-15



-20



x



5 10 15 20-5-10-15-20
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Part 9 of 11



(f) Determine the axis of symmetry.



The axis of symmetry is the vertical line through the vertex .



Part 10 of 11



(g) Determine the minimum or maximum value of the function.



Part 11 of 11



(h) Write the domain and range in interval notation.



, −
3
2



27
2



Therefore, the axis of symmetry is .



The vertex  is the  point.



Thus, the  value is .



Blank 1 Options Blank 2 Options Blank 3 Options



, −
3
2



27
2 (Blank 1)



(Blank 2) (Blank 3)



minimum



maximum



minimum



maximum
−



3
2



27
2



The domain is .



The range is .
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 Homework 3.1 Unit 3

Question 5 of 15

Consider the given function 

(a) Write the function in vertex form.

(b) Identify the vertex.

(c) Determine the -intercept(s).

(d) Determine the -intercept(s).

(e) Sketch the function.

(f) Determine the axis of symmetry.

(g) Determine the minimum or maximum value of the function.

(h) Write the domain and range in interval notation.

Write your answers as integers or simplified fractions.

Part 1 of 11

(a) Write the function in vertex form.

Factor out the leading coefficient of the   term from the two terms containing . The leading term

within parentheses now has a coefficient of .

Part 2 of 11

= gx + − −2x

2

6x 9

x

y

gx =

+ − −2x

2

6x 9

x

2

x

1

gx =

+ −2 9

Complete the square within parentheses. Add and subtract   within

parentheses.

=

1

2

3

2


