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High School Assessment for Algebra, 2001 Version

Item 1              

Indicator 1.1.1: The student will recognize, describe, and/or extend patterns and functional relationships that are expressed numerically, algebraically, and/or geometrically.

The table below shows Joe's weekly pay based on the number of pairs of shoes he sells.

[image: image1.wmf]
If he sells 50 pairs of shoes a week, what is Joe's weekly pay?

[image: image2.wmf]

Item 2

Indicator 1.2.2: The student will solve linear inequalities and describe the solutions using numbers, symbols, and/or graphs.

Margaret is recording songs from CDs onto a cassette tape. She has already recorded 21 minutes onto her 60-minute tape. How many complete 5-minute songs will fit on the unrecorded part of the tape?

F
4
G
7
H
8
J
16

Item 3              

Indicator 1.2.3: The student will solve and describe using numbers, symbols, and/or graphs if and where two straight lines intersect.

The graph below shows the amounts of money that Lisa and Dan saved during the summer.
[image: image3.wmf]
How much money did they each have when their savings were equal?

A
$200
B
$300
C
$500
D
$600

Item 4             

Indicator 1.2.4: The student will describe how the graphical model of a non-linear function represents a given problem and will estimate the solution.

The profit that a shoe manufacturer makes is related to the number of pairs of shoes ordered, as shown in the graph below.

[image: image4.wmf]
How many pairs of shoes must be ordered for the manufacturer to make the greatest profit?

F
60
G
100
H
1,600
J
3,100

Item 5              

Indicator 1.1.1: The student will recognize, describe, and/or extend patterns and functional relationships that are expressed numerically, algebraically, and/or geometrically.

Use the Response Grid below to complete the following:

Look at the pattern in the table below.
[image: image5.wmf]
If the pattern continues, how many sections will be in the next figure?

[image: image6.wmf]
Item 6              

Indicator 1.1.4: The student will describe the graph of a non-linear function and discuss its appearance in terms of the basic concepts of maxima and minima, zeros (roots), rate of change, domain and range, and continuity.

Use the Response Grid below to complete the following:

Look at the graph below.
[image: image7.wmf]
What is the y value when x is 15?

[image: image8.wmf]
Item 7              

Indicator 1.2.1: The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.

Use the Response Grid in below to complete the following:

Debi and some students from her geometry class went outside to measure their shadows. Debi measured Sean's and Karyn's shadows and recorded the information in the table below.
[image: image9.wmf]
Debi plotted this data on a coordinate grid. What is the slope of the line containing these two points?

[image: image10.wmf]
Item 8              

Indicator 1.2.5: The student will apply formulas and/or use matrices (arrays of numbers) to solve real-world problems.

Use the Response Grid below to complete the following:

[image: image11.wmf]
The formula below can be used to find the distance (d) traveled by an object, where v represents the initial velocity of the object, t represents the time, in seconds, and a represents the acceleration, in meters per second squared.
A bicycle traveling at a velocity of 4.5 meters per second accelerates down a hill at a constant rate of 0.4 meters per second squared for 12 seconds. What is the distance, in meters, that the bicycle travels?

[image: image12.wmf]
Item 9
BCR              

Indicator 1.2.3: The student will solve and describe using numbers, symbols, and/or graphs if and where two straight lines intersect.

A telephone company offers customers two payment plans for monthly service. 

Plan A costs $5 per month plus $0.10 per minute for calls.
Plan B costs $8 per month plus $0.07 per minute for calls.
Complete the following in the space below: 

•
How many minutes of calls would it take for Plan A and Plan B to cost the same? Use mathematics to explain how you determined your answer. Use words, symbols, or both in your explanation. (If you solve the problem graphically, use the grid provided in the space below to add your written response.) 

[image: image13.wmf]
Item 10
BCR              

Indicator 3.2.2: The student will interpret data and/or make predictions by finding and using a line of best fit and by using a given curve of best fit.

Wind makes the air feel colder than the actual temperature. This is called wind chill. The graph below shows the wind-chill temperatures for various wind speeds when the actual air temperature is 8° Celsius. A curve of best fit has been drawn.
[image: image14.wmf]
Complete the following in the space below:

•
For what wind speed is the wind-chill temperature 0° Celsius? Use mathematics to explain how you determined your answer. Use words, symbols, or both in your explanation. 

•
Use the graph to explain how the wind-chill temperature changes in comparison to the wind speed. Include an estimate of when the effect of the wind levels off.
Item 11             

Indicator 3.1.2: The student will use the measures of central tendency and/or variability to make informed conclusions.

The table below shows the average daily temperatures, in degrees Fahrenheit (°F), for four selected cities. The average daily temperatures are given for the months of January and July.

[image: image15.wmf]
According to the information in the table, which city experiences the greatest range of temperatures between January and July?

A
Baltimore
B
Mexico City
C
Tokyo
D
Toronto

Item 12              

Indicator 3.2.1: The student will make informed decisions and predictions based upon the results of simulations and data from research.

A television producer wants to broadcast a new program for young children. The table below shows information on the average daily television viewing time for two age groups of children.
[image: image16.wmf]
Based on the data in the table, which time period would be the best choice for the new television program for 2- to 5-year-olds?

F
7 to 10 a.m.
G
10 a.m. to 1 p.m.
H
4 to 7 p.m.
J
7 to 10 p.m.

Item 13              

Indicator 3.2.2: The student will interpret data and/or make predictions by finding and using a line of best fit and by using a given curve of best fit.

The scatter plot below shows the relationship between the number of bags of popcorn that are sold and the price per bag.
Which of these graphs shows the line of best fit?

[image: image17.wmf]
[image: image18.wmf]
Item 14              

Indicator 1.1.3: The student will apply addition, subtraction, multiplication, and/or division of algebraic expressions to mathematical and real-world problems.

A drawing of the swimming pool at Buckwood Camp is shown below.

[image: image19.wmf]
Which of these expressions represents the perimeter of the pool?

F
x + (x + 1) + (x – 4) + (x + 3) + (x – 2)
G
x – (x + 1) – (x – 4) – (x + 3) – (x – 2)
H
(x)(x)(x)(x)(x) + (1 – 4 + 3 – 2)
J
x(x + 1)(x – 4)( x + 3)(x – 2)

Item 15
ECR           

Indicator 1.1.1: The student will recognize, describe, and/or extend patterns and functional relationships that are expressed numerically, algebraically, and/or geometrically.
Certain ice crystals have six sides. Flakes are formed when these six-sided ice crystals connect. One pattern is shown below.
[image: image20.wmf]
Complete the following in the space below: 

•
Complete the table to show the total number of crystals in each of the first 6 stages of flake growth.

[image: image21.wmf]
•
The drawing shows the pattern for the Flake at Stage 3. Change the drawing in the space below to show the pattern for the Flake at Stage 4.

[image: image22.wmf]
 

•
Using the data in the completed table, draw a scatter plot on the grid provided.

[image: image23.wmf]
•
Write an equation that represents the total number of crystals (c), at each stage number (n). Use mathematics to explain how you determined your equation. Use words, symbols, or both in your explanation.

Item 16              

Indicator 3.1.3: The student will calculate theoretical probability or use simulations or statistical inferences from data to estimate the probability of an event.

A spinner has spaces labeled X, Y, and Z. The spinner was spun 20 times. The results are shown in the table below.
[image: image24.wmf]
According to this data, what is the experimental probability that the spinner will land on Y?

F

[image: image25.wmf]
G

[image: image26.wmf]
H

[image: image27.wmf] 
J

[image: image28.wmf]
Item 17              

Indicator 3.1.2: The student will use the measures of central tendency and/or variability to make informed conclusions.

Each year Ms. Fong, a physics teacher, has her students build bridges out of toothpicks. Last year Ms. Fong recorded the number of toothpicks that 20 of her students used. Her list is shown below.

[image: image29.wmf]
Ms. Fong will use the mode of this data set to determine the number of toothpicks needed for each student this year. How many toothpicks will be needed for each student?

A
147
B
150
C
157
D
200

 

Item 18              

Indicator 1.2.5: The student will apply formulas and/or use matrices (arrays of numbers) to solve real-world problems.

The Jaguar Soccer Club is joining the Tiger Soccer Club to create a new county soccer program. The enrollment in each of the clubs is shown below.
[image: image30.wmf]
What will be the total number of girls in the new county program?

F
137
G
150
H
287
J
445

Item 19              

Indicator 1.1.1: The student will recognize, describe, and/or extend patterns and functional relationships that are expressed numerically, algebraically, and/or geometrically.
   

Which of these graphs shows a functional relationship?
[image: image31.wmf]
Item 20            

Indicator 1.2.1: The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.
The total bill for repairing Steve's television was $125. The repair shop charged $25 an hour for labor plus $19 for parts. How many hours of labor did it take to repair Steve's television? Round the answer to the nearest tenth of an hour.

F
4.2 hours
G
5.0 hours
H
5.3 hours
J
7.9 hours

Item 21              

Indicator 1.1.4: The student will describe the graph of a non-linear function and discuss its appearance in terms of the basic concepts of maxima and minima, zeros (roots), rate of change, domain and range, and continuity.

The function  f (x) = x2 – x – 6 is graphed on the grid below.
[image: image32.wmf]
What are the zeros of this function?

A
–2 and 3
B
0 and –6
C
1⁄2 and –61⁄4
D
–1⁄2 and 61⁄4

Item 22
ECR             

Indicator 1.2.1: The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.
Indicator 1.2.3: The student will solve and describe using numbers, symbols, and/or graphs if and where two straight lines intersect.

The Smith family is saving to buy a stereo. They have $100 now and plan to save $30 each month.
Complete the following in the space below: 

•
Write an equation that represents the amount of money the Smith family will save, where m represents the money saved and t represents the time, in months.


The price of the stereo is now $200, but it is increasing at the rate of $10 each month. 

•
Write an equation that represents the money needed to buy the stereo, where m represents the money needed to buy the stereo and t represents the time in months.

•
Graph your two equations on the grid provided.

[image: image33.wmf]
[image: image34.wmf]
•
In how many months will the Smith family have enough money to buy the stereo? Use mathematics to justify your answer.
The variable "m" is used to represent "the money saved" in the first equation the students are directed to write and also used to represent "the money needed to buy the stereo" in the second equation the students are directed to write. This is an error in the use of a variable and will not occur in future items.

Item 23              

Indicator 1.1.2: The student will represent patterns and/or functional relationships in a table, as a graph, and/or by mathematical expression.

Tommy used building blocks to create the designs below.

Tommy used building blocks to create the designs below.

[image: image35.wmf]
The table below shows the number of blocks in each design.

[image: image36.wmf]
Which of these equations shows the relationship between the design number (d) and the number of blocks (b) in the design?

A
b = d + 6
B
b = 2d + 5
C
b = 3d + 2
D
b = 4d + 3

Item 24             

Indicator 1.2.2: The student will solve linear inequalities and describe the solutions using numbers, symbols, and/or graphs.

Manuel has budgeted $80 a day to rent a truck. The rental company charges $35 a day plus $0.25 per mile. Which of these inequalities represents the number of miles (m) Manuel can drive in one day and stay within his budget?

F
m ≤ 180
G
m ≥ 180
H
m ≤ 460
J
m ≥ 460
Item 25              

Indicator 1.2.5: The student will apply formulas and/or use matrices (arrays of numbers) to solve real-world problems.

While on a business trip to France, Bob felt ill. The hotel manager gave him a thermometer which measured his temperature in degrees Celsius. The thermometer read 38°C. The formula below is used to convert temperatures in degrees Celsius (C) to degrees Fahrenheit (F).

[image: image37.wmf]
What is Bob's temperature in degrees Fahrenheit? Round the answer to the nearest whole number.

A
  99°F
B
100°F
C
101°F
D
102°F

Item 26           

Indicator 1.2.4: The student will describe how the graphical model of a non-linear function represents a given problem and will estimate the solution.

Jane threw a ball into the air. The graph below shows the relationship between the number of seconds that the ball was in the air and the height of the ball.

[image: image38.wmf]
How many seconds after Jane threw the ball did the ball hit the ground?

F
1 second
G
1.2 seconds
H
2.5 seconds
J
5 seconds

Item 27              

Indicator 3.1.2: The student will use the measures of central tendency and/or variability to make informed conclusions.
A businesswoman calculates that the median cost of her five business trips last month was $600. Which of these statements is correct?

A
She spent a total of $3,000 on business trips last month.
B
She spent $600 on most of the business trips last month.
C
She spent $600 or more on at least half of the business trips last month.
D
She spent $600 more on her most expensive business trip than she did on her least expensive trip.

Item 28              

Indicator 3.2.1: The student will make informed decisions and predictions based upon the results of simulations and data from research.

Mr. Jones wants to order notebooks for the school store. Notebooks come in four colors: red, blue, green, and black. He randomly surveyed 50 students to determine which color notebook they would buy. The table below shows the results.
[image: image39.wmf]
Mr. Jones will order 400 notebooks. How many blue notebooks should he order?

F
22
G
88
H
176
J
200

Item 29
BCR            

Indicator 3.1.1: The student will design and/or conduct an investigation that uses statistical methods to analyze data and communicate results.

The administration of Central High School has decided to add a new sport for next year's ninth-grade girls. They are considering adding either soccer, tennis, or track. The administration needs to design an investigation in which 30 ninth-grade girls are surveyed to decide which new sport next year's ninth-grade girls would prefer.

Complete the following in the space below: 

•
Based on simple random sample principles, explain at least two of the key elements that should be part of the administration's design.

Item 30
BCR              

Indicator 3.2.2: The student will interpret data and/or make predictions by finding and using a line of best fit and by using a given curve of best fit.

The table below shows the distances, in miles, and the lowest-priced airfares, in dollars, of flights from Baltimore to various destinations.

[image: image40.wmf]
The data from the table is graphed on the scatter plot below.

[image: image41.wmf]
Complete the following in the space below: 

•
Write an equation for a line of best fit that can represent the relationship between the distance (d) traveled and the lowest-priced airfare (f).

•
Graph the equation for your line of best fit on the scatter plot provided in the space below. 

[image: image42.wmf]
•
According to your equation, what is the cost of a plane ticket to Orlando, which is 790 miles from Baltimore? Use mathematics to justify your answer.

Item 31              

Indicator 3.1.2: The student will use the measures of central tendency and/or variability to make informed conclusions.

The box-and-whisker plot below summarizes the test scores of an algebra class.
[image: image43.wmf]
Based on the box-and-whisker plot, which of these must be true?

A
The median score is 70.
B
The lower quartile score is 50.
C
Half of the scores are between 60 and 75.
D
The interquartile range is half of the range.

Item 32              

Indicator 1.1.2: The student will represent patterns and/or functional relationships in a table, as a graph, and/or by mathematical expression.

Look at the equation below.
[image: image44.wmf]
Which of these tables represents solutions for this equation?

[image: image45.wmf][image: image46.wmf]
Item 33              

Indicator 1.1.3: The student will apply addition, subtraction, multiplication, and/or division of algebraic expressions to mathematical and real-world problems.

The state sales tax rate in Maryland is 5%. What is the total price of an item that costs x dollars?

A
0.05x
B
x + 0.05
C
x + 0.05x
D
0.5x
Item 34             

Indicator 1.2.1: The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.

Courtney wants to run a total of 5 miles around a 1⁄4-mile track. Which of these graphs represents the relationship between laps completed (l) and miles remaining (m)?
[image: image47.wmf]


Item 35              

Indicator 1.2.3: The student will solve and describe using numbers, symbols, and/or graphs if and where two straight lines intersect.

The Sanchez family is planning a trip to an amusement park. The park has two ticket plans. 

Plan A offers a weekend pass for $12 plus $0.50 per ride.

Plan B is $1.25 for each ride.

Let x represent the number of rides each person will ride and y represent the cost per person, in dollars. Which of these systems of equations could be used to choose a ticket plan?
A
y = 0.50x + 12


y = 1.25x
B
y = 12x + 0.50


y = x + 1.25
C
y = 0.50x

y = 1.25x
D
y = x + 12


y = x + 1.25

Item 36              

Indicator 3.1.3: The student will calculate theoretical probability or use simulations or statistical inferences from data to estimate the probability of an event.

The table below shows information about the students in Ms. Murphy's algebra class.
[image: image48.wmf]
What is the probability that a randomly selected male student does not ride the bus to school?

F 

[image: image49.wmf]
G

[image: image50.wmf]
H

[image: image51.wmf]
J    

[image: image52.wmf]
Item 37             

Indicator 1.2.4: The student will describe how the graphical model of a non-linear function represents a given problem and will estimate the solution.

Use the Response Grid to complete the following: 

The scatter plot below shows the rabbit population in Smith Field during 1998.

[image: image53.wmf]
What was the minimum rabbit population in Smith Field during 1998?

[image: image54.wmf]
Item 38             

Indicator 1.2.3: The student will solve and describe using numbers, symbols, and/or graphs if and where two straight lines intersect.

Use the Response Grid to complete the following: 

Kareem is going to Florida. The cost for two different vacation packages is shown below. 

[image: image55.wmf]
How many nights would Kareem need to stay in a hotel to pay the same amount for either vacation package?

[image: image56.wmf]
Item 39              

Indicator 3.1.3: The student will calculate theoretical probability or use simulations or statistical inferences from data to estimate the probability of an event.

Use the Response Grid to complete the following: 

A recent survey of Americans who work outside the home found that 10% take public transportation, 80% drive to work, and 10% use other forms of transportation.

Meghan used a random number generator to simulate the various methods that a group of five people may use to get to work. For her simulation, Meghan assigned digits to the various methods of transportation as shown in the table below.

[image: image57.wmf]
She ran the simulation 10 times, and the results are shown below.

[image: image58.wmf]
Based on Meghan's simulation, what is the probability that all 5 people in the group drive to work?

[image: image59.wmf]
Item 40
BCR             

Indicator 3.1.2: The student will use the measures of central tendency and/or variability to make informed conclusions.

The table below shows the salaries of the teachers at Polk High School.
[image: image60.wmf]
Complete the following in the space below: 

•
What are the median and mean of this salary data? Use mathematics to explain how you determined your answers. Use words, symbols, or both in your explanation.

 

•
A journalist who believes that teachers earn too much money is going to write an article based on this data. Which measure of central tendency (mean or median) should the journalist use to convince the public to agree with her opinion? Use mathematics to justify your answer.
Item 41              

Indicator 3.2.3: The student will communicate the use and misuse of statistics.

Ms. Madison, a dance teacher, wants to know if students would go to an after-school dance. According to simple random sampling principles, which of these is the best method to survey students about the dance?

A
Ask 50 girls to complete a survey.
B
Ask 50 students who attended the last dance.
C
Ask 50 randomly selected students from her classes.
D
Ask 50 randomly selected students from the school.

Item 42              

Indicator 1.2.2: The student will solve linear inequalities and describe the solutions using numbers, symbols, and/or graphs.

David sells both daylight and underwater cameras. For each daylight camera he sells, he makes $2, and for each underwater camera he sells, he loses $1. Let d represent the number of daylight cameras and u represent the number of underwater cameras sold. Which of these inequalities must be true for David to make money selling these cameras?

F
2d + u < 0
G
2d + u > 0
H
2d – u < 0
J
2d – u > 0

Item 43              

Indicator 1.1.2: The student will represent patterns and/or functional relationships in a table, as a graph, and/or by mathematical expression.

Wind makes the air feel colder than the actual temperature. This is called wind chill. The table below shows the effect that a 20-mile-per-hour wind has on the actual air temperature.

[image: image61.wmf]
Which of these equations represents the relationship between the actual temperature (t) and the wind-chill temperature (w)?

A
w = 0.714t – 7
B
w = 0.714t + 7
C
w = 1.4t – 38
D
w = 1.4t + 38

Item 44              

Indicator 1.1.4: The student will describe the graph of a non-linear function and discuss its appearance in terms of the basic concepts of maxima and minima, zeros (roots), rate of change, domain and range, and continuity.

Look at the graph below.
[image: image62.wmf]
Which of these terms describes the y–coordinate of the point (2, 6)?

F
zero
G
intercept
H
minimum
J
maximum

Item 45             

Indicator 1.2.1: The student will determine the equation for a line, solve linear equations, and/or describe the solutions using numbers, symbols, and/or graphs.

A parachutist is 500 feet above the ground. After she opens her parachute, she falls at a constant rate of 5 feet per second. Which of these equations gives her height (h) above the ground in terms of seconds (t)?

A
h = 5 – 500t
B
h = 500 – 5t
C
h = –500 + 5t
D
h = 5 + 500t
Item 46              

Indicator 1.2.5: The student will apply formulas and/or use matrices (arrays of numbers) to solve real-world problems.

Each day the local music store completes a starting and ending inventory of all cassettes and CDs. The matrices below show the inventory for jazz and rock music on a given day.

[image: image63.wmf]
Which of these categories showed the largest change from the start of the day to the end of the day?

F
Jazz cassettes
G
Rock cassettes
H
Jazz CDs
J
Rock CDs

Item 47              

Indicator 3.1.3: The student will calculate theoretical probability or use simulations or statistical inferences from data to estimate the probability of an event.
In a simulation designed to represent families with two children, two coins are tossed to model the gender of each child. The results of 50 trials are shown in the table below. 

[image: image64.wmf]
Based on the results in the table, what is the probability that a family with two children have at least one boy?

A
0.30
B
0.44
C
0.58
D
0.74

Item 48              

Indicator 3.2.1: The student will make informed decisions and predictions based upon the results of simulations and data from research.

A quality control engineer for the Have Fun Toys Company tested 800 video game cartridges and found 3 defective cartridges. The company plans to produce 500,000 video game cartridges this year. Based on the findings, how many video game cartridges can be expected to be defective?

F
16
G
20
H
1,875
J
2,000

Item 49
ECR              

Indicator 3.2.1: The student will make informed decisions and predictions based upon the results of simulations and data from research.
Indicator 3.2.3: The student will communicate the use and misuse of statistics.
A movie producer is considering two different endings for a movie. To decide which ending is better, the producer randomly selected two groups of people to watch each ending. There were 200 people in each group. The two groups rated the movie endings on a scale of 1 to 100. The box-and-whisker plots below show a summary of their results.
[image: image65.wmf]
Complete the following in the space below: 

•
Which ending had a higher median rating? Use mathematics to justify your answer.

•
Which ending had a wider range of ratings? Use mathematics to justify your answer.

•
Based on the data shown in the box-and-whisker plots, the movie producer decided that the first ending was better than the second ending. Is this a valid conclusion to make from the data given? Use mathematics to justify your answer.
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