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Unit 1: Exploring Functions 

Lesson 1: Determining and Evaluating Functions 

Determine if the following relations are a function or not. Explain why or why not. 

1. (1, 2) (3, 4) (5,6)      2. (4.5, 8) (6.4, 4) (10.5,0)         3. (5.5, 0) (5.5, 6) (4.4, 6) 

______________________  ________________________  _______________________ 

 

Identify whether the following graphs represent functions. Circle yes or no. 

1.                       2.             3. 

 

 

 

 

 

  YES/NO     YES/NO     YES/NO 

4.        5.  

 

 

 

 

 

 

YES/NO                 YES/NO 

True or False. 

1. Every relation that passes the vertical line test is a function. __________ 

2. Functions can only be represented as equations. __________ 

3. A discrete data set can be classified as a function. __________ 
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Match each input-output table to whether it represents a function. 

1.                             2.  

 

 

  

YES/NO       YES/NO 

3.         4.   

 

 

 

  YES/NO      YES/NO 

Evaluate the following functions: 

1. If f(x) = 2x+3     2. If g(r) = 25-3r    3. If h(x) = 3x2+6 

f(4)=_______         g(4)=________   h(3)= ________ 

f(-5)=_______     g(9)=_________   h(-3)= ________ 

f(10)= ______                 g(-3)=_______    h(23)=________ 

Multiple choice 

1. Given f(x) = x2+3x+4, find f(-4) 

a. 0    b. 4    c. 8   d. 12 

 

2. Which expression represents f(3a) when f(x)=|2x2-3x|? 

a. 18a2-9a  b. 6a(a-1)   c. |9(2a-1)     d. 4+3a 

 

3. Given f(x)=
3𝑥

5
, find f(20) 

a. 16    b. 12    c. 24   d. 10 

 

4. Given f(x)= 
2𝑥+3𝑦

𝑧
  evaluate the function when x=-4, y=8, and z=-2 

a. 8    b. 16    c.-4   d. 20 
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Lesson 2: Domain and Range 

Identify the domain and range from the given relations. 

1. (1,3), (2,4), (3,5), (4,6)     2. (-2,7), (0,8), (1,-1), (3,4) 

Domain: ___________________        Domain: ___________________ 

Range: ___________________         Range: ___________________ 

      3. (a,b), b=|a|, a={-3,-2,-1,0,1,2,3}   4. x>0 

Domain: ___________________       Domain: ___________________ 

Range: ___________________       Range: ___________________ 

      5. 5x+3       6. x=9 

 Domain:___________________        Domain: ___________________ 

 Range: ___________________        Range: ___________________ 

 

Determine the domain and range for the following problems and draw the functions on the graphs 

provided. 

1. A line passing through points (2,4) and (6, 8).  

Domain: ___________________ 

Range: ___________________ 

2. A parabola with a vertex at (2,-9) and opening upwards. 

Domain: ___________________ 

Range: ___________________ 

3. A horizontal line crossing the y-axis at (0,7.5) 

Domain: ___________________ 

Range: ___________________ 

4. A circle centered at the origin with a radius of 5. 

Domain: ___________________ 

Range: ___________________ 
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Multiple Choice 

1. Which of the following represents the domain of the function f(x)=2x+3 if x is a whole number? 

a. {0,1,2,3,4}    b. {1,2,3,4}    c. {-1,0,1,2,3}   d. {-2,-1,0,1} 

2. If g(x)=x2, what is the range of g(x) for x∈{−2,−1,0,1,2}? 

a. {0,1,4,9} b. {0,1,4} c. {-4,-1,0,1,4}  d. {4,1,0} 

3. Which graph corresponds to a function with the domain [-2,2] and the range [0,4]? 

a. A parabola opening upwards with the vertex at (0,0) 

b. A straight line passing through the points (-2,0) and (2,4) 

c. A horizontal line at y=4 

d. V-shaped graph with the vertex at (0,0) 

4. Given the function h(x)= 
1

𝑥+1
, which of the following represents the domain? 

 

 

 

 

5. Which of the following statements is true about the domain of the function g(x)=√𝑥 − 4? 

a. The domain is all real numbers 

b. The domain is x>4 

c. The domain is x<4 

d. The domain is x≥ 4 

Word Problems 

1. A parking lot charges $5 for the first hour and $3 for each additional hour. The function 

C(h)=5+3(h−1) represents the total cost C for h hours parked, where h is a whole number. 

 What is the domain of the function? ____________________________ 

What is the range of the function for h=1 to h=5? ____________________________ 

2. Jenny charges $10 per hour for babysitting. She limits her work to a maximum of 8 hours per 

day. Let E(h)=10, where h represents the hours worked, and E represents her earnings. 

Identify the domain of the function. ________________________________________ 

What is the range of the function? _________________________________________ 

If Jenny works 3 hours, what is her earning? ___________________________________ 

3. A bakery sells cookies in boxes of 12. The total cost C is determined by the equation C(n)=12n, 

where n represents the number of boxes purchased. 
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What is the domain of the function? _________________________________________ 

If the maximum order is 10 boxes, what is the range of the function? _____________________ 

What is the cost for purchasing 5 boxes? _____________________________________ 

4. A movie theater has 150 seats. The function S(t)=150−t represents the number of available 

seats S, where t is the number of tickets sold. 

What is the domain of the function if tickets sold range from 0 to 150? ____________________ 

What is the range of the function? _____________________________________________ 

How many seats are available if 120 tickets are sold? ________________________________ 

 

Match each equation with the correct domain and range option. 

           Equations          Options 

1. f(x)=x2+1    A. Domain: x≠ −4; Range: y≠0 

2. g(x)= √𝑥 − 3    B. Domain: x≥ 3; Range: y≥0 

3. h(x)= 
1

𝑥+4
    C. Domain: All real numbers; Range y≥-5 

4. p(x)= |x|-5    D. Domain: All real numbers; Range: y≥1 

True or False. Explain why it’s true or not. 

1. The domain of a quadratic function f(x)=x2 is all real numbers. 

____________________________________________________________________________ 

2. The range of the function f(x) = √𝑥 is all real numbers.’ 

____________________________________________________________________________ 

3. The domain of f(x)=2x-1 is restricted to x>0. 

____________________________________________________________________________ 

4. A circle represented by x2+y2=9 has a domain and range limited to -3 ≤ x ≤ 3 and -3 ≤ y ≤ 3.  

____________________________________________________________________________ 

5. The range of f(x)=
1

𝑥
 is all real numbers except y=0. 

____________________________________________________________________________ 
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Lesson 3: Key Attributes of Functions 

Word Problems 

1. A toy rocket is launched and its height h(t) in meters as a function of time t (in seconds) is given 

by h(t)=-5t2+20t+3. 

a. What is the maximum height of the rocket? _____________________________________ 

b. At what time does the rocket reach its maximum height? 

_______________________________ 

c. What is the height of the rocket at t=0? __________________________________________ 

2. A company’s profit P(x) in dollars is modeled by P(x)=-2x2+60x-200, where x is the number of 

items sold. 

a. What is the maximum profit the company can earn? ______________________________ 

b. How many items need to be sold to maximize profit? ________________________________ 

c. At what number of items sold does the company break even? 

__________________________ 

3. The temperature in a city is modeled by T(h)=-2(h-6)2+40, where T(h) is the temperature in 

degrees Celsius and h is the hour past midnight. 

a. What is the highest temperature of the day? ____________________________________ 

b. At what time does the highest temperature occur? __________________________________ 

What is the temperature at midnight? ________________________________________ 

Graphing 

1. Graph f(x)= -x2+4x-3. Identify:  

a. The vertex. 

b. The axis of symmetry. 

c. The x-intercepts and y-intercept.  

2. Graph f(x)= |x-2|-3. Label the vertex and identify: 

a. The domain and range. 

b. The intercepts. 

3. Graph f(x)=2x-4. Label: 

a. The slope 
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b. The y-intercept. 

4. Graph the piecewise function: 

 

 

 

a. Identify the domain and range of the function. 

b. What is the y-intercept? 

Multiple Choice 

1. What is the vertex of the quadratic function f(x)=-3(x-2)2+5? 

a. (2,-5)   b. (2,5)   c. (-2,5)  d. (-2,-5) 

 

2. Which of the following functions has a minimum point? 

a. f(x)=x2-4x+3  b. f(x)=-x2+2x-5 c. f(x)= -|x+1|  d. f(x)= -2x+6 

 

3. The y-intercept of the function f(x)=3x+7 is: 

a. 3   b. -3   c. 7   d. -7 

 

4. For the linear function f(x)=5x-10, what is the slope? 

a. 5   b. -10    c. -5   d. 0 

Match the key attribute to its correct value for the function f(x)=-2(x-1)2+8. 

 Key attribute      Options 

1. Vertex      A. y=8 

2. Axis of symmetry    B. x=1 

3. Maximum Value    C. (1,8) 

4. Y-intercept     D. (0,6) 

Fill in the blank 

1. The vertex of f(x)=a(x-h)2+k is at _____________. 

2. The slope of a line can be found using the formula _________________________________. 
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3. The range of f(x)= |x-5|+2 is _________________. 

4. The axis of symmetry of f(x)=-2(x+3)2+6 is _____________________________. 

5. The y-intercept of f(x)=-3x+4 is _________________________________. 

Short answer + Unit 1 Review. 

1. Explain the difference between the domain and range of a function. 

___________________________________________________________________________ 

2. What is the axis of symmetry, and what is the formula to find it for a quadratic function? 

___________________________________________________________________________ 

3. How can you tell if a quadratic function opens upwards or downwards by looking at its 

equation? 

___________________________________________________________________________ 

4. What is the difference between x and y intercepts and where does it lie on the graph? 

___________________________________________________________________________ 

5. What is the relationship between the slope and the steepness of a line? 

___________________________________________________________________________ 

6. In a piecewise function, how do you identify which rule to apply for a given value of x? 

___________________________________________________________________________ 

7. How does the value of the leading coefficient in a quadratic function affect the graph’s width? 

___________________________________________________________________________ 

8. What is the purpose of the standard form of a quadratic equation, and how is it different from 

vertex form? 

___________________________________________________________________________ 

9. Why do some functions have restrictions on their domains, such as square root or rational 

functions? 

___________________________________________________________________________ 
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Unit 2: Graphing and Writing Linear Functions, Equations and 

Inequalities 

Lesson 1: Intro to functions 

 

 

 

4.                       5. 

 

 

 

Evaluate the following functions: 

      𝐼𝑓 𝑓(𝑥) = 3𝑥 + 2 𝑓𝑖𝑛𝑑:                               𝐼𝑓 𝑔(𝑥) = 𝑥2 − 5𝑥 + 6, 𝑓𝑖𝑛𝑑:                  

1.  f(0)                                                                4. g(1) 

2.  f(4)                                                                5. g(3) 

3.  f(−2)                                                              6. g(-1) 

 

     𝐼𝑓 ℎ(𝑥) =
2𝑥

𝑥−3
, 𝑓𝑖𝑛𝑑:                                     𝑘(𝑥) = 4 − √𝑥, 𝑓𝑖𝑛𝑑: 

       7. h(5)                          9. k(9) 

                  8. h(3)                                                                 10.k(0) 

 

 

 

Graph the following functions: 
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1. 𝑓(𝑥) = 2𝑥 + 1                                                        2. 𝑔(𝑥) = −
1

2
𝑥 + 3. 

 

 

 

 

 

 

 

 

Word Problems:  

1. A car rental company charges a base fee of $20 plus $0.15 per mile driven. The total cost is 

modeled by C(x)=20+0.15x, where x is the number of miles. If the total cost is $50, how many 

miles were driven? What is the cost of driving 100 miles? 

 

2. The temperature in degrees Fahrenheit at a certain time is modeled by T(t)=70−2t, where t is 

the number of hours past noon. What is the temperature at 3 PM? At what time will the 

temperature reach 50°F? 

 

3. A shipping company charges a base fee of $10 plus $0.25 per pound of weight. The total cost is 

modeled by C(w)=10+0.25w, where w is the weight of the package in pounds. What is the cost 

to ship a package weighing 30 pounds? If the total shipping cost is $22.50, how much does the 

package weigh? 

 

4. A candle company makes candles and sells them for $12 each. It costs $5 per candle for 

materials, plus $20 for setup. The profit P(x) is modeled by P(x)=12x−5x−20 where x is the 

number of candles sold. What is the profit for selling 10 candles?  How many candles must be 

sold to break even (when P(x)=0)? 

 

 

Find the common difference and the next 3 terms of the given sequences: 
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1. 8, 13, 18, 23,…                                                          3. 
1

2
, 1, 

3

2
, 2,... 

 

2. −2,−7,−12,−17,…                                                       4. −4,−1, 2, 5,…  

 

Write the recursive formula for the following sequences: 

1. 6,9,12,15,... 

                      

2. 3. A sequence begins with a1=100, each term decreases by 8.  

 

3. A sequence starts with a1=3, and each term increases by 5. 

 

4. A sequence has a common difference of 7 and the first term is a1=12. 

 

Find the term: 

1. Given the sequence 2,5,8,11,… find the 16th term 

 

2. Find the 20th term of the sequence −3,1,5,9,… 

 

3. What is the 12th term of the sequence 100,95,90,85,… 

 

4. What is the 6th term of the sequence 729,243,81,27,… 

 

5. What is the 8th term of the sequence 
1

2
,

1

4
,

1

8
,

1

16
, . .. 

 

 

 

Word problems: 
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1. A runner starts with a weekly mileage of 10 miles. Each week, they increase their mileage by 3 

miles. Write the recursive formula and find the 18th term. 

 

2. A bacteria culture triples in size every hour. The culture starts with 50 bacteria. Write the 

recursive formula. How many bacteria are there after 5 hours? 

 

3. A bank account starts with $1,000, and the balance increases by 5% annually. Write the 

recursive formula for the account balance.  Find the balance after 4 years (round to the nearest 

cent). 

 

4.  A population starts with 2,000 fish and decreases by 20% each year. Write the recursive 

formula. Find the population after 4 years. 

 

5. A person deposits $100 into a savings account and adds $50 each year. The account also earns 

3% interest annually. Write the recursive formula for the account balance. Find the balance 

after 5 years (round to the nearest cent). 

 

6. A water tank holds 1,000 gallons initially, and 75 gallons are drained every hour. Write an 

explicit formula to represent the water remaining after n hours. How much water remains after 

12 hours? 

 

7. A staircase has 12 steps, and the height of each step increases by 8 inches. The first step is 4 

inches high. Write an explicit formula for the height of the n-th step. What is the height of the 

10th step? 

 

8. A gym membership costs $20 for the first month and increases by $5 each month. Write an 

explicit formula for the cost in the n-th month. What is the cost in the 18th month? 

 

 

 

Lesson 2: Rate of change and slope 
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Determine the slope of a line given two points: 

1. (2,5) and (6,13)                                                                 2. (−3,−7) and (5,−7) 

 

      3. (0,0) and (8,−4)                             4. (−4,10) and (3,−4) 

 

      5. (7,−3) and (−5,1)           6. (3,2) and (7,8) 

 

Use the following tables to determine the slope: 

1.  

     

 

 

 

 

2.  

 

 

 

 

 

 

3.   

 

 

 

 

Determine the slope from an equation in slope intercept form: 
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1. y=4x−7       4. 𝑦 = −
3

4
𝑥 − 6 

 

2. y=−3x+5       5. 𝑦 = −
3

17
+ 4 

 

3. 𝑦 =
2

5
𝑥 + 3       6. 𝑦 = 4

1

9
+ 19 

 

 

Determine the slope from an equation in standard form: 

1. 2𝑥 + 3𝑦 = 6      4. 
𝑥

2
−

𝑦

−3
= 1 

 

2. 4𝑥 − 𝑦 = 8      5. −6𝑥 + 2𝑦 = 8 

 

3. 5𝑥 + 2𝑦 = 10     6. 
1

4
𝑦 +

1

3
𝑥 = 1 

 

 

Determine the slope from an equation in point-slope form: 

1. 𝑦 − 2 = 3(𝑥 − 1)     4. 𝑦 + 1 = −
3

4
(𝑥 + 4) 

 

2. 𝑦 + 4 = −2(𝑥 − 3)    5. 𝑦 − 0 = 4(𝑥 − 6) 

 

3. 𝑦 − 5 =
1

2
(𝑥 − 2)     6. 𝑦 +  6 =

1

2
(𝑥 –  7) 

 

 

 

Lesson 3: Graphing and Writing Linear Equations  
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Constant of variation: 

1. If y=8 when x=4, find the constant of variation k 

 

2. If y=15 when x=3, find the constant of variation 

 

3. A direct variation is represented by y=0.5x. What is the constant of variation? 

 

4. In the equation y=7x, find y when x=5. 

 

5. In the equation y=0.25x. Determine x when y=5. 

 

 

Solve the direct variation problems: 

1. The amount of money earned in a job varies directly with the number of hours worked. If $150 

is earned after working 5 hours, how much money will be earned after working 8 hours? 

 

2. In a certain city, the number of tourists t is directly proportional to the number of hotel rooms 

booked r. If 100 tourists book 50 rooms, how many tourists would book 80 rooms? 

 

3. The force F needed to compress a spring is directly proportional to the distance x the spring is 

compressed. If F=30N when x=0.2 meters, find the force when x=0.5 meters. 

 

4. If the amount of sugar needed to make cookies is directly proportional to the number of 

cookies, and 4 cups of sugar are needed to make 48 cookies, how many cups of sugar are 

needed to make 72 cookies? 

 

5. The distance a car travels varies directly with the time it drives. If the car travels 180 miles in 3 

hours, how far will it travel in 7 hours? 

Find the domain, range, x-intercept, and y-intercept of the following linear functions: 
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1.                                                                                              2.    

 

 

 

 

 

 

 

 

 

 

 

 

   3.                                                                                                     4.  

 

 

 

 

 

 

 

 

 

 

 

 

Write the equation for the linear function from description: 
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1. A line that passes through (3,5) with a slope of 2. 

 

2. A line passing through the points (−2,4) and (1,−5). 

 

3. A line has a slope of 
3

4
 and passes through (0,−2). 

 

4. A line passing through the points (5, −4) and (3, −4). 

 

Word Problems: 

1. A car rental company charges a $20 base fee plus $0.50 per mile. Write and graph the equation 

for the total cost based on the number of miles driven. Identify the slope and interpret its 

meaning. 

 

 

2. A pool is being filled with water. The equation y=30x represents the number of gallons y after x 

minutes. Graph the equation and interpret the slope. 

 

 

3. The graph of a line represents a plumber's charges: y=25x+50. What do the slope and intercepts 

represent? 

 

 

4. The equation y=−5x+100 represents the amount of fuel remaining in a tank after driving x miles. 

Identify and interpret the key features of the graph. 

 

 

 

Lesson 4: Linear regression 
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Determine if the functions are linear or non-linear: 

1.          2.  

 

 

 

 

 

3.           4. 

 

 

 

 

 

 

 

Determine the type of correlation: 

1.            2.  

 

 

 

 

 

       3.                                                                            4.  

 

 

 

Determine whether the statements are examples of correlation or causation: 
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1.  A study shows that as the number of hours spent studying increases, test scores also tend to 

increase. 

 

2. A study shows that as the number of hours spent watching TV increases, the number of hours 

spent exercising decreases. 

 

3. A person takes medication prescribed by a doctor to treat an infection, and over time, their 

infection improves. 

 

4. A study finds that people who drink more soda tend to gain weight. 

 

5. A study finds a strong correlation between the number of cigarettes smoked and the risk of 

lung cancer. 

 

Find and graph the linear equation that models the data (use calculator): 

1.          2. 

 

 

 

 

 

 

      3.          4.  

 

 

 

 

Lesson 5: Linear Inequalities in 2 Variables 
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Verify if the coordinate pair is in the inequality: 

1. y≤ 2x+3; (1,4)      2. 3x−2y > 6; (2,1) 

 

      3. y≥3x−5; (2,4)      4. 5x−y≤10; (4,2) 

 

 

Graph the linear inequality on a coordinate plane: 

1. y≥−x+2       2. y<2x−1 

 

 

 

 

 

 

 

 

 

3. 3x+4≥ -8       4. x<4 

 

 

 

 

 

 

 

 

Write the inequality from the graph: 
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1.         2.  

 

 

 

 

 

 

 

 

3.          4. 

 

 

 

 

 

 

 

 

 Word Problems: 

1. A clothing store is having a sale on jackets and scarves. Each jacket costs $30, and each scarf 

costs $20. The store has a budget of $600 for the sale. Let x represent the number of jackets 

and y represent the number of scarves. 

 

2. A small bakery sells muffins and cookies. The bakery has 200 grams of sugar available. Each 

muffin requires 25 grams of sugar, and each cookie requires 10 grams of sugar. Let x represent 

the number of muffins and y represent the number of cookies made.



Algebra 1 poornafoundation.org 22 

 

 

Unit 3: Systems of Linear Equations and Inequalities 

Lesson 1:  Representing Systems of Equations 

Graph the system of the linear equations and find the solution: 

1. 𝑦 = 2𝑥 − 4 𝑎𝑛𝑑 𝑦 = −𝑥 + 5                                  5.   𝑦 = 𝑥 − 2 𝑎𝑛𝑑 2𝑥 + 𝑦 = −5 

 

 

                                     

 

 

 

 

 

     3. 2𝑥 − 𝑦 = 2 𝑎𝑛𝑑 3𝑥 + 𝑦 = 18                                     4. 𝑥 + 𝑦 = 29 𝑎𝑛𝑑 𝑥 + 2𝑦 = 12 

 

 

 

 

 

 

 

If your system has… then it will graph as: Reasoning 

No solution 2 parallel lines Parallel lines never intersect 

One solution 2 lines intersecting at a single 

point 

2 straight lines only have 1 

intersection 

Infinitely many solutions 1 line (lines overlapping/ one 

line on top of another making it 

look like 1 single line) 

The graphs are the same 
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Write a system of equations for each graph and identify the solution: 

 

1.                                                                                       2.  

 

 

 

 

 

 

 

 

 3.                                       4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identify the systems of equations from a table: 
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1. A table shows the costs of two plans. Write a system of equations for the costs of Plan A and 

Plan B. 

 

 

 

 

 

 

 

2. A theater sells tickets for two categories: adults and children. The table shows the total revenue 

generated for different combinations of tickets sold. Write a system of equations to represent 

the revenue generated by adult and child tickets. 

 

 

 

 

 

 

 

3. A grocery store sells apples and oranges. The following table shows the total cost for different 

amounts. Write a system of equations to represent the cost of apples and oranges. 

 

 

 

 

 

 

 



Algebra 1 poornafoundation.org 25 

 

Lesson 2: Solving Systems of Equations 

Solve the following systems using substitution: 

1. 𝑦 = 2𝑥 + 1 𝑎𝑛𝑑 3𝑥 − 𝑦 = 4                       2. 𝑥 = 5𝑦 − 2 𝑎𝑛𝑑 3𝑥 + 2𝑦 = 7 

 

      3. 𝑦 = 𝑥 + 3 𝑎𝑛𝑑 2𝑥 + 𝑦 = 12                         4. 𝑦 = −4𝑥 + 4 𝑎𝑛𝑑 3𝑥 + 4𝑦 = 3 

 

      5. −2𝑥 + 5𝑦 = −7 𝑎𝑛𝑑 𝑦 = −6𝑥 + 5            6. 𝑦 = −2𝑥 − 8 𝑎𝑛𝑑 𝑦 = 6𝑥 

 

 

Solve the following systems using elimination: 

1. 2𝑥 + 3𝑦 = 12 𝑎𝑛𝑑 4𝑥 + 6𝑦 = 24                    2. 5𝑥 − 4𝑦 = 20 𝑎𝑛𝑑 3𝑥 + 4𝑦 = 10 

 

      3. 𝑥 − 𝑦 = 6 𝑎𝑛𝑑 2𝑥 + 𝑦 = 10                               4. 4x + 8y = 20 and −4x + 2y = −30 

 

      5. −6𝑥 + 6𝑦 = 6 𝑎𝑛𝑑 − 6𝑥 + 3𝑦 = −12           5. x − y = 11 and 2x + y = 19 

 

 

Choose the best method to solve the equations: 

1. 2𝑥 + 𝑦 = 8 𝑎𝑛𝑑 𝑥 = 4                                       2. 3𝑥 − 2𝑦 = 4 𝑎𝑛𝑑 6𝑥 − 4𝑦 = 8 

 

      3. 𝑦 = −𝑥 + 3 𝑎𝑛𝑑 2𝑥 + 2𝑦 = 6                           4.  8𝑥 + 𝑦 = −16 𝑎𝑛𝑑 − 3𝑥 + 𝑦 = −5  

 

      5. 5𝑥 + 4𝑦 = −30 𝑎𝑛𝑑 3𝑥 − 9𝑦 = −18             6. 3𝑥 − 2𝑦 = 2 𝑎𝑛𝑑 5𝑥 − 5𝑦 = 10 
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Lesson 3: Systems of Linear Inequalities 

Verify if the points given are a solution to the system of inequalities: 

1. Point (2,3). Inequality: 𝑦 > 2𝑥 − 1 𝑎𝑛𝑑 𝑦 ≤ 𝑥 + 4 

 

2. Point (-1,5). Inequality: 𝑦 ≥ −3𝑥 + 2 𝑎𝑛𝑑 𝑦 < 𝑥 + 6 

 

3. Point (0,-1). Inequality: 𝑦 < 𝑥 − 2 𝑎𝑛𝑑 𝑦 > −2𝑥 + 1 

 

4. Point (4,0). Inequality: 𝑦 ≤  
1

2
𝑥 + 2 𝑎𝑛𝑑 𝑦 > −𝑥 + 3 

 

Graph the systems of linear inequalities: 

1. 𝑦 > 2𝑥 − 3 𝑎𝑛𝑑 𝑦 ≤ −𝑥 + 4                                  2. 𝑦 ≥ −
1

2
𝑥 + 1 𝑎𝑛𝑑 𝑦 < 𝑥 − 2 

 

     3. 𝑦 < 3𝑥 + 2 𝑎𝑛𝑑 𝑦 ≥ −𝑥 − 1                                     4. 𝑦 >
1

3
𝑥 − 2𝑎𝑛𝑑𝑦 ≤ −

2

3
𝑥 + 4 
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Unit 4:  Operations of Polynomial Functions 

 

Lesson 1: Adding and Subtracting Polynomials 

 

Add or subtract the monomials: 

 

 

Simplify the polynomials by adding like terms: 

1.  (5x + 2) + (4x + 5)                                                     2. (3x + 3) + (4x - 2) 

 

       3.                           4.  

 

       5.                           6.  

 

 

 

Simplify the polynomials by subtracting like terms: 
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1.                                        2.  

        

       3.                       4.  

  

       5.                               6.  

 

 

Additional Practice: 
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Lesson 2: Multiplying Monomials and Polynomials 

Multiply the monomial: 

1. 8x(6x + 6)     2. 2(9x − 2y) 

 

       3.   8(2 − 𝑥)                                                                  4. 5(3𝑥 − 6𝑦)  

  

       5. 6𝑥(𝑥 + 2𝑦)                                                               6. 12𝑥(3𝑥 + 9) 

 

Multiply the polynomials: 

1. 3𝑥(−2𝑥 2𝑦 + 3𝑦)                                                  2.  

 

       3.                                                 4.  

 

       5.                                           6.  

 

Additional Practice: 

1. (−2𝑥3)(5𝑥2𝑦)                                                 6. (2𝑥 + 5)(𝑥2 − 3𝑥 + 4) 

 

2. (3𝑥2)(4𝑥3)                                                        7. (𝑥2 + 2𝑥 + 1)(𝑥 − 1) 

 

3. −7𝑥2(3𝑥3 + 2𝑥 − 4)                                     8. (3𝑥 − 4𝑦)(2𝑥 + 𝑦) 

 

4. 2𝑥𝑦(4𝑥2𝑦 − 3𝑥 + 6)                                      9. (𝑥2 − 3𝑥 + 2)(2𝑥2 + 𝑥 − 1) 

 

5. −5𝑦2(3𝑦3 − 2𝑦 + 7)                                    10. (3𝑥 − 1)(4𝑥2 + 2𝑥 + 5) 
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Lesson 3: Dividing Monomials and Polynomials 

 

Divide the Monomials: 

 

 

 

 

 

 

 

 

 

 

 

Divide the Polynomials: 
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1. 
6𝑥2+12𝑥

3𝑥
                                                               5. 

2𝑥2−5𝑥+3

𝑥−1
 

 

2. 
−15𝑥3𝑦+10𝑥2𝑦2

5𝑥2𝑦
                                                     6. 

4𝑥3−8𝑥2+6𝑥

2𝑥
 

 

3. 
8𝑥3𝑦2−4𝑥2𝑦+12𝑥𝑦

4𝑥𝑦
                                                  7. 

3𝑥3+4𝑥2−𝑥−6

𝑥+2
 

 

4. 
21𝑥4𝑦3−14𝑥3𝑦2+7𝑥2𝑦

7𝑥2𝑦
                                              8. 

2𝑥3−3𝑥2+4𝑥−6

𝑥−1
 

 

Extra Practice: 

1. 
18𝑥4𝑦3𝑧2

−6𝑥2𝑦2𝑧
                                                               6. 

−36𝑥6𝑦5𝑧4

12𝑥3𝑦3𝑧2  

 

2. 
10𝑥3𝑦4−5𝑥2𝑦3+15𝑥𝑦

5𝑥𝑦
                                               7. 

𝑥4−3𝑥3+2𝑥2−𝑥+5

𝑥2−1
 

 

3. 
𝑥3+2𝑥2−3𝑥−6

𝑥+3
                                                        8. 

50𝑥6𝑦5𝑧

10𝑥2𝑦3  

 

4. 
6𝑥4+9𝑥3−3𝑥2

3𝑥2                                                           9. 
−24𝑥6𝑦4

8𝑥3𝑦2  

 

5. 
2𝑥4−5𝑥3+4𝑥2−3𝑥+1

𝑥2−𝑥+1
                                                10. 

36𝑥5𝑦8

9𝑥4𝑦7  

Lesson 4:  Factoring Polynomials 

Factor out the greatest common factor (GCF): 
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1. 6𝑥3 + 9𝑥2                                                               3. 14𝑥6𝑦4 + 21𝑥4𝑦3 + 7𝑥2𝑦2 

 

2. 15𝑥4𝑦2 − 10𝑥3𝑦                                                    4. −20𝑥4𝑦2 + 10𝑥3𝑦 − 5𝑥2𝑦3 

 

Factor the following trinomials: 

1. 𝑥2 + 5𝑥 + 6                                                          4. 5𝑥2 + 8𝑥 − 4 

 

2. 𝑥2 + 7𝑥 − 8                                                          5. 3𝑥2 − 11𝑥 − 4 

 

3. 2𝑥2 + 9𝑥 + 7                                                        6. 𝑥2 + 10𝑥 + 24 

 

Factor the following polynomials by grouping: 

1.  𝑥3 + 3𝑥2 + 2𝑥 + 6                                                    5. 𝑥3 − 4𝑥2 + 2𝑥 − 8 

 

2. 2𝑥𝑦 + 6𝑥 + 𝑎𝑦 + 3𝑎                                                6. 5𝑥3 − 10𝑥2 + 3𝑥 − 6 

 

3. 3𝑥3 − 6𝑥2 + 5𝑥 − 10                                                7. 𝑥3 + 2𝑥2 + 𝑥 + 2 

 

4. 𝑥𝑦 − 2𝑥 + 3𝑦 − 6                                                    8. 2𝑥𝑦 − 4𝑥 + 𝑎𝑦 − 2𝑎 

 

 

 

 

 

Factor the perfect square trinomials: 

1. 𝑥2 + 6𝑥 + 9                                                            3. 𝑥2 + 10𝑥 + 25 
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2. 4𝑥2 + 12𝑥 + 9                                                       4. 𝑥2 − 16𝑥 + 64 

 

Factor using difference of two squares: 

1. 𝑥2 − 16                                                                   3. 36𝑥2 − 121 

 

2. 9𝑥2𝑦2 − 25𝑧2                                                          4. 9𝑥2 − 49 

 

 

Additional practice:  

1. 4𝑥3 + 8𝑥2 − 12𝑥                                                         5. 𝑥4 − 16 

 

2. 𝑥4 − 5𝑥2 + 4                                                               6. 4𝑥2 − 8𝑥 + 3𝑥 − 6 

   

3. 2𝑥3 − 𝑥2 − 18𝑥 + 9                                                  7. 2𝑥3 + 𝑥2 − 6𝑥 − 3 

 

4. 𝑥6 − 64                                                                         8. 3𝑥4 − 9𝑥3 + 2𝑥2 − 6𝑥 

 

 

 

 

 

 

 

 

Unit 5: Graphs of Quadratic Functions 
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Lesson 1: Graphing and Writing Quadratic Functions 

Graph the following quadratic function with a table: 

1. 𝑓(𝑥) = 𝑥2 − 4𝑥 + 3                                                     

 

X y 

  

  

  

  

  

  

 

 

2. 𝑓(𝑥) = −2𝑥2 + 4𝑥 − 1 

                                                                                    

x y 

  

  

  

  

  

 

Identify the Key Features of Quadratic Functions from 

the Graphs: 
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Graph/ Apply the following transformations to the parent function 𝑓(𝑥) = 𝑥2: 

1. Horizontal shift right 4, vertical shift up 3       2. Vertical stretch by 2, horizontal shift left 1, vertical 

shift down 2 

 

 

Identify the transformations that occurred to the parent function 𝑓(𝑥) = 𝑥2:  

1. 𝑔(𝑥) = (𝑥 − 3)2 + 4                                                   4. (
1

3
𝑥)2 

 

2.  𝑔(𝑥) = 2(𝑥 −  2)2                                                     5. 
1

5
(𝑥)2 − 4 

 

3. 𝑔(𝑥) = 0.5(𝑥 −  2)2  −  2                                       6. 3(
1

4
𝑥 + 7)2 + 12 

 

 

 

 

 

 

 

Write an equation in vertex form with the given information: 
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1. vertex at (2,3) and a point on the graph (4,7) 

 

2. vertex at (−1,−2) and a point on the graph (1,6) 

 

3.  vertex at (4,5) and a point on the graph at (6,1) 

 

4. vertex at (−2,3) and a point on the graph at (0,7) 

 

Write the equation of a quadratic function that has the following properties: 

1. The vertex is at (0,0). The parabola passes through the point (2,4). 

 

2. The vertex is at (3,−2). The parabola passes through the point (4,0) 

 

3. The vertex is at (1,2). The parabola passes through the point (4,−1) 

 

4. The vertex is at (−1,5). The parabola passes through the point (1,1) 

 

 

 

 

 

 

 

 

Lesson 2: Solving Quadratic Equations by Graphing and Factoring  
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Solve the Quadratics by Factoring and Find the Zeros: 

1. 𝑥2 − 5𝑥 + 6 = 0                                                     6. 15𝑥2  +  4𝑥 −  4 =  0 

 

2. 2𝑥2 + 7𝑥 − 3 = 0                                                   7. 6𝑥2  −  42𝑥 +  72 =  0 

   

3. 𝑥2 + 8𝑥 + 15 = 0                                                   8.  𝑥2  =  2𝑥 

 

4. 3𝑥2 − 14𝑥 + 8 = 0                                             9. 𝑥2 −  64 =  0 

 

5. 𝑥2 − 9 = 0                                                              10. 3𝑘2  −  18𝑘 −  21 =  0 

 

Graph and find the point of intersection for the following equations: 

1. 𝑦 = 𝑥2 + 2𝑥 − 3 𝑎𝑛𝑑 𝑦 = 4                                 2. 𝑦 = 2𝑥2 + 3𝑥 𝑎𝑛𝑑 𝑦 = 5
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3. 𝑦 = 𝑥2 − 6𝑥 + 9 𝑎𝑛𝑑 𝑦 = 2                                          4. 𝑦 = 𝑥2 + 5𝑥 𝑎𝑛𝑑 𝑦 = 3 

 

 

 

 

 

 

 

Word Problems: 

1. A projectile is launched from a height of 20 meters with an initial velocity of 25 meters per 

second. The height, h, of the projectile as a function of time, t, is given by the equationℎ(𝑡) =

−5𝑡2 + 25𝑡 + 20. At what times will the projectile hit the ground (when h(t)=0)? 

 

2. A ball is thrown from the top of a building with an initial velocity. Its height hhh in meters is 

given by the equation ℎ(𝑡) = −4.9𝑡2 + 20𝑡 + 30 . Solve for the time, t, when the ball will hit 

the ground. 

 

3. A soccer ball is kicked upward, and its height in meters after t seconds is given by the equation 

ℎ(𝑡) = −4.9𝑡2 + 14𝑡 + 2. How long will it take for the soccer ball to reach the ground? 

 

4. The height, h, of a dropped object after t seconds is modeled by the equation ℎ(𝑡) = −16𝑡2 +

48𝑡. How long will it take for the object to hit the ground? 
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Lesson 3: Connections and Applications of Quadratic Graphs 

Write quadratic equations given a graph of its related function and the solutions to the 

equation: 

 

1.                                                                         2.  

 

 

 

 

 

 

 

 

 

              3.                                                                              4.  
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Write the equation of a quadratic function with the following features: 

1. The graph has zeros at x=−2 and x=4. The parabola passes through the point (0,−8). 

 

2. Zeros at x=0 and x=5. The graph passes through (2,−10). 

 

3. A parabola has a vertex at (−2,1) and passes through the point (0,−7). (write in vertex form). 

 

4. A parabola has a vertex at (1,−9) and passes through the point (3,−1). (write in vertex form). 

 

Word Problems: 

1. A football is kicked into the air, and its height h(t) in meters after t seconds is modeled by the 

equation ℎ(𝑡) = −5𝑡2 + 20𝑡 . How long will it take for the football to hit the ground? At what 

time does the football reach its maximum height? What is the maximum height? 

 

2. A toy rocket is launched from the ground with an initial velocity. Its height is modeled by the 

equation ℎ(𝑡) = −16𝑡2 + 64𝑡 . When will the rocket return to the ground? How high does the 

rocket go? 

 

3. A company’s profit in thousands of dollars is modeled by the equation 𝑃(𝑥) = −𝑥2 + 6𝑥. Find 

the number of units x that will result in zero profit. At what number of units is the company’s 

profit maximized? What is the maximum profit? 

 

4. The area of a rectangular garden is modeled by the equation 𝐴(𝑥) = 𝑥2 − 10𝑥 + 21. Factor the 

equation to find the dimensions x of the garden when the area is zero. Explain what the 

solutions mean in this context. 

 

 

Unit 6: Solving Quadratic Equations 
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Perfect squares fill the blank.  
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Lesson 1: Simplifying Radical Expressions 

Simplify each expression by factoring to find perfect squares and then taking their root. 
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Add or subtract radicals by simplifying each term and then combining like terms 
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Simplify the expression  
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Additional Practice 

 

   9.            10.           11. 

 

 

 

  12.            13.          14. 
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Algebra 1 poornafoundation.org 48 

 

Lesson 2: Solve Quadratic Equations by Square Root Method 

 

 

Multiple choice  
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Solve each equation.  
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Lesson 3 Solve Quadratic Equations by Completing the Square 

Solve each of the following quadratic equations by completing the square. 
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Lesson 4: Solve Quadratic Equations by Quadratic Formula 
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Additional Practice 
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Lesson 5: Quadratic Regression  

 

1. 

 

 

 

 

 

 

 

2.  
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Word problems  

 

 

 

Write an equation for each Parabola 
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Lesson 6: Solving Quadratic Equations by Best Method 
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Choose which method is best 

 

Find the discriminant and determine the number and type of solutions.  
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Unit 6 Review 

Solving Quadratic Equations: 

1.  Solve for 𝑥:     𝑥 − 4 =
−3

𝑥
 

 

 

 

 

 

 

2.  Find the roots of 3𝑥2 − 5𝑥 = 36 − 2𝑥 

 

 

 

 

 

 

3.  Solve for 𝑥 in simplest form:  3𝑥2 + 25 = 0 

 

 

 

 

 

4.  Solve for 𝑥:     5(𝑥 − 1)2 = 50 
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5.  Use graphing to solve the given equation 

for 𝑥:     𝑥2 + 5𝑥 + 6 = 0 

 

 

 

 

 

 

 

 

 

6.  Find the zeros of 𝑓(𝑥) = 4𝑥2 − 16 − 20 

 

 

 

 

 

 

7.  Solve for 𝑥 in simplest form:  (2𝑥 + 3)(𝑥 − 4) = 2𝑥2 + 13𝑥 + 15 

 

 

 

 

8.  Solve for 𝑥:     𝑥2 + 𝑥 − 1 = (−4𝑥 + 3)2 



Algebra 1 poornafoundation.org 59 

 

Solving Quadratics by Completing the Squares 

1.  Find the value of 𝑐 that makes the expression a perfect square trinomial.  Then write the expression 

as the square of a binomial. 

𝑥2 + 10𝑥 + 𝑐 
 
 
 
 

𝑦2 − 7𝑦 + 𝑐 

 

2.  Solve the following equations by completing the square and express the results in simplest form. 

a.  𝑥2 + 6𝑥 + 3 = 0     b.  𝑡(𝑡 − 8) = 5 

 

 

 

 

 

 

 

 

c.  7𝑦2 + 28𝑦 + 56 = 0     d.  4𝑥2 − 30𝑥 = −9 − 10𝑥 
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3.  Determine whether you would use factoring or the square root method to solve each equation.  

Then solve the equation. 

a.  𝑥2 − 4𝑥 − 21 = 0     b.  (𝑥 + 4)2 = 16 

 

 

 

 

 

c.  5𝑥2 − 10𝑥 + 1 = 2𝑥2 − 5𝑥 + 13   d.  (𝑥 + 3)2 = 17𝑥 + 21 

 

 

 

 

 

4.  Error Analysis:  Describe and correct the error in solving the equation below 

4𝑥2 + 24𝑥 − 11 = 0 

4(𝑥2 + 6𝑥) = 11 

4(𝑥2 + 6𝑥 + 9) = 11 + 9 

4(𝑥 + 3)2 = 20 

(𝑥 + 3)2 = 5 

𝑥 + 3 = ±√5 

𝑥 = −3 ± √5 
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5.  Determine the roots of the following equations graphically: 

a.  𝑥2 − 5𝑥 − 14 = 0     b.  𝑥2 = 9 

      

 

6.  The zeros of the function 𝑓(𝑥) = (𝑥 + 2)2 − 25 are 

 1)  -2 and 5         2)  -3 and 7           3)  -5 and 2          4)  -7 and 3 

 

 

7.  A student was given the equation 𝑥2 + 6𝑥 − 13 = 0 to solve by completing the square.  The first 

step that was written is shown below. 

𝑥2 + 6𝑥 = 13 

The next step in the student’s process was 𝑥2 + 6𝑥 + 𝑐 = 13 + 𝑐.  State the value of 𝑐 that creates a 

perfect square trinomial.  Explain how the value of 𝑐 is determined. 
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Solving Quadratics by using the Quadratic Formula 

 

1.  Solve the following equations by using the quadratic formula and express the results in simplest 

form. 

a.  𝑥2 + 2𝑥 − 8 = 0     b.  2𝑦2 + 3𝑦 − 5 = 4 

 

 

 

 

 

 

 

 

 

 

2.  Matt’s rectangular patio measures 9 feet by 12 feet.  He wants to increase the patio’s dimensions so 

its area will be twice the area it is now.  He plans to increase both the length and the width by the 

same amount, 𝑥.  Find 𝑥, to the nearest hundredth of a foot. 
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3.  Determine the best method to solve each equation and use it to find all values of 𝑥 in simplest form. 

a.  𝑥2 − 2𝑥 = 12 
 
 
 
 
 
 
 
 
 
 
 
 

b.  (𝑥 − 2)2 = 8 

c.  2𝑥2 − 54 = 12𝑥 
 
 
 
 
 
 
 
 
 
 
 
 

d.  5𝑥2 + 38 = 3 

 

4.  Find all real solutions to the equation (𝑥2 − 6𝑥 + 3)(2𝑥2 − 4𝑥 − 7) = 0 
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Solving System of Equations Graphically 

1.  Which of the following systems of equations has exactly one point of intersection? 

(1)  𝑦 = 𝑥2 − 5𝑥 + 7  and  𝑦 − 1 = 2𝑥 

(2)  𝑦 − 4𝑥2 = 𝑥 − 3  and  𝑦 = 3 

(3)  𝑦 − 𝑥2 = 2𝑥 + 4  and  𝑦 = 3 

(4)  𝑦 + 9𝑥2 = −8  and  𝑦 = −1 

 

2.  Given the equation of a circle is 3𝑥2 + 3𝑦2 − 12𝑥 + 30𝑦 − 10 = 0, state the length of the radius 

and coordinates of the center. 

 

 

 

 

 

 

3.  Find all values of 𝑘 so that the following system 

has exactly one solution.  Illustrate with a graph. 

𝑦 = 5 − (𝑥 − 3)2 

𝑦 = 𝑘 
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4.  Find all solutions to the following system of 

equations. 

𝑦 + 2𝑥 = 3 

𝑦 = 𝑥2 − 6𝑥 + 3 

 

 

 

 

 

 

 

 

5.  Solve the following system of equations graphically. 

{2𝑥 + 𝑦 = 15 (𝑥 − 2)2 + (𝑦 − 1)2 = 25  
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Solving System of Equations Algebraically 

 1.  Find all solutions of the system of equation algebraically: 

(𝑥 − 2)2 + (𝑦 + 3)2 = 4 

𝑥 − 𝑦 = 3 

 

 

 

 

2.  Given 𝑓(𝑥) = −2𝑥 + 3 and 𝑔(𝑥) = 𝑥2 − 6𝑥 + 3, find the 𝑥-value(s) that satisfy 𝑓(𝑥) = 𝑔(𝑥). 

 

 

 

 

 

3.  Algebraically, determine the points of intersection of −𝑦2 + 6𝑦 + 𝑥 − 9 = 0 and 6𝑦 = 𝑥 + 27 

 

 

 

 

4.  A boy standing on the top of a building in Albany throws a water balloon up vertically.  The height, ℎ 

(in feet) of the water balloon is given by the equation  

ℎ(𝑡) = −16𝑡2 + 64𝑡 + 192, where 𝑡 is the time (in seconds) after he threw the water balloon.  What 

is the value of 𝑡 when the balloon hits the ground?  Explain and show how you arrived at the answer. 
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5.  What is the total number of points of intersection of the graphs of the equations 2𝑥2 − 𝑦2 = 8 and 

𝑦 = 𝑥 + 2? 

 (1)  1     (2)  2     (3)  3     (4)  0 

 

 

 

 

6.  Amy solved the equation 2𝑥2 + 5𝑥 − 42 = 0.  She stated that the solutions to the equation were 
7

2
 

and −6.  Do you agree with Amy’s solutions?  Explain why or why not. 

 

 

 

 

 

 

  



Algebra 1 poornafoundation.org 68 

 

Unit 7: Exponential Function 
 Lesson 1 Geometric Sequences 
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Algebra 1 poornafoundation.org 70 
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Lesson 2 Graphing and Writing Exponential Functions  
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Lesson 3 Exponential Growth and Decay  

1)  Which of the exponential functions below show growth and which show decay? 

a)     b)     c)  

 

 

d)     e)    f)   

 

 

2) Since January 1980, the population of the city of Brownville has grown according to the 

mathematical model , where x is the number of years since January 1980.   

a) Explain what the numbers 720,500 and 1.022 represent in this model.   

 

 

b)  What would the population be in 2000 if the growth continues at the same rate. 

 

 

c) Use this model to predict about when the population of Brownville will first reach 1,000,000.   

 

 

3) A population of 800 beetles is growing each month at a rate of 5%.   

a)  Write an equation that expresses the number of beetles at time x. 

 

 

b)  About how many beetles will there be in 8 months? 
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4) The half-life of a medication is the amount of time for half of the drug to be eliminated from the 

body.  The half-life of Advil or ibuprofen is represented by the equation

, where R is the amount of Advil remaining in the body, 

M is the initial dosage, and t is time in hours.  

 

a) A 200 milligram dosage of Advil is taken at 1:00 pm. How many milligrams of the medication will 

remain in the body at 6:00 pm? 

 

 

 

b) If a 200 milligram dosage of Advil is taken how many milligrams of the medication will remain in the 

body 12 hours later? 

 

 

 

 

5) Your new computer cost $1500 but it depreciates in value by about 18% each year. 

a)  Write an equation that would indicate the value of the computer at x years. 

 

 

b)  How much will your computer be worth in 6 years? 

 

 

c)  About how long will it take before your computer is worth close to zero dollars, according to your 

equation? 
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Lesson 4 Exponential Regression 

Write, using technology, exponential functions that provide a reasonable fit to data and make 

predictions for real-world problems. 
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Unit 7 Review 

A Geometric Sequence is a sequence in which each term after the first is found by 

multiplying the previous term by a constant r, called the common ratio. 

Find the next two terms of each geometric sequence. 

 

Find the first five terms of each geometric sequence described. 

   

Find the indicated term of each geometric sequence.  

 

 

 

 

Write an equation for the nth term of each geometric sequence. 
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