
 

SUMMER PACKET 
For students going into:  

 HiAG 2  
(Reviews concepts taught in IMT 3)  

 
 

 
 

 

ANSWERS 
 
 
 



Thinking with Math Models 
 

Study the patterns begun in this table.  

X Y1 Y2 Y3 Y4 

1 0 1 2 1 

2 0 4.5 4  

3 0 8 8  

4 0 11.5 16  

5 0 15 32  

6     

?   1,024  

?   2,048  

N     

 

a. Fill in the missing numbers for each column in ways that seem to fit patterns begun in the 

first several rows.  

b. Are any of the patterns linear? Explain your reasoning. 

 

 

c. Do any of the patterns exhibit inverse variation? Explain your reasoning. 

 

 
Use the table to answer parts (a) and (b). 

x 2 3 7 14 21 

y 42 28 12 6 4 

 a. Are x and y linearly or inversely related? How do you know? 

 

 

 b. Write an equation to describe the relationship between x and y. 

 

 

 
Diane started working at an ice cream shop for $6/hour. She will receive a $2 raise for every year 

she works at the shop.  

 a. Write an equation that expresses her salary in terms of years spent working at the ice 

cream shop.  

a.  

X Y1 Y2 Y3 Y4 

1 0 1 2 1 

2 0 4.5 4  

3 0 8 8  

4       0 11.5 16  

5 0 15 32  

6 0 18.5 64  

10 0 32.5 1024  

11 0 36 2048  

N 0  3.5N ï 2.5 2N *   

 * Students may represent this as 2  2  2 é. 2 N times  

 b. Y1 and Y2 are linear, because the rate of change is constant. 

 c. Y4 exhibits an inverse relationship since the  X value times the 

Y4 is always 1. 

 

a. The relationship is not linear, since the constant 

increment of 7 for x does not result in a 

 constant change in y. The relationship is 

inverse because x and y make a constant product, 

84. 

b.  or  or xy = 84 

 

a. , where y is the pay rate and x is the number of years she has worked. 

b. $16 per hour. 

 



 

 

 b. Use this equation to find Dianeôs salary after five years of working at the ice cream shop. 

 

 

 
Find an equation of the line that passes through points A and B. 

 

 

 
Find an equation of the line that passes through the point (0, 5) and has slope 4. 

 

 

 
Find an equation of the line that passes through the point (4, 5) and has slope ï2. 

 

 

 
 a. What is an equation of the line shown on the graph below? 

b. Write equations for two other lines that pass through the point (4, 2). 

c. Graph the equations you wrote in part b. 

 
 

 
Two charter bus companies offer different pricing plans for a one-day school field trip. Badger 

Bus Line charges $75 for the driver and $1.25 per mile for the bus. Hawkeye Express charges 

$100 for the driver and $0.85 per mile for the bus. 

y = ï2x + 9; A line through the points (2, 5) 

and (4, 1) has slope  = ï2. Substituting 

one of the points into the equation y = ï2x 

+ b gives 1 = ï2(4) + b, so b = 9. 

 

y = 4x + 5 

 

y = ï2x + 13 

 

a.   y = 1.5x ï 4 

b.  Possible answer: y = x ï 2 and y = ï2x + 10 

c. Possible graph:  

 

 



 a. Write equations showing how the cost of using each company will depend on the length 

of the field trip x in miles. 

 Badger Bus Line: c =  

 Hawkeye Express: c =  

 Write equations or inequalities matching the following questions. Then do the required 

calculations or solving to answer the questions.  

 b. For what distance will the cost of using Badger Bus Line be $250? 

 

 c. What will a 250 mile trip cost if a Hawkeye Express bus is used? 

 

d. For what trip lengths can the school use Badger Bus if they have at most $300 to spend 

on transportation? 

 

Looking for Pythagoras 

 
a. Find the area of each square below. 

  

 

b. Describe any relationship you notice in your answer to part a. 

 

 

Without using a ruler, find the length of segment AB. 

a. Badger Bus Line:  c = 75 + 1.25x 

 Hawkeye Express:  c = 100 + 

0.85x 

b. 140 miles; 250 = 75 + 1.25x 

c. 312.5 miles; c = 100 + 0.85 (250) 

d. at most 180 miles; 300 = 75 + 

1.25x 

 

a. 

 
b. The sum of the areas of the two smaller 

squares is equal to the area of the largest 

square. 

 



  

 

Use the Pythagorean Theorem to find the length of each line segment.  Show all work you do to 

find your solutions. 

  

a. What is the length of segment AB? 

 

b. What is the length of segment CD? 

 

Find the slopes of all the line segments on the grid. 

  

slope of line a:  slope of line b:  

 

slope of line c:  slope of line d: 

 

The length of segment AB is .  Students 

might draw a square with segment AB as a side, or 

they might draw a right triangle with segment AB 

as the hypotenuse. 

 

a. Since , the length of segment AB 

is _ = 10. 

b. Since , the length of segment CD is 

. 

 

slope of line a = , slope of 

line b = , slope of line 

c = , slope of line d 

=  = 1 

 



A 14-foot piece of wire is strung between a building and the ground, making a 30-60-90 triangle 

as shown. 

  

a. How far straight out from the base of the building is the wire attached to the ground? 

 

b. How far up the side of the building is the wire attached? 

 

 

Growing, Growing, Growing 
 
a.  Fill in the tables below for the given equations. 

 

  

x y 

1  

2  

3  

4  

5  

6  

 

 

x y 

1  

2  

3  

4  

5  

6  

 

 

b. In which equation does the y value increase at a faster rate? How do you know? 

 

 

a. Since this is a 30-60-90 triangle, the 

length of the shorter leg is half the 

length of the hypotenuse. The wire 

will be attached to the ground 7 ft 

from the building. 

 

b. Using the Pythagorean Theorem, 

since , the wire will 

be attached  ft up the 

side of the building. 

 

a.   

x y 

1 15 

2 45 

3 135 

4 405 

5 1215 

6 3645 

 

 

x y 

1 15 

2 75 

3 375 

4 1875 

5 9375 

6 46,875 

 

b. The y value in  grows at a faster rate.  The numbers in the 

tables begin at the same value (15) but later corresponding x values are 

greater for , and thus this equation has a greater rate of growth. 

 



Use tables or graphs to compare these two equations for x values from 1 to 10: 

 

   

  

 

a.  In which equation does the y value 

increase at a faster rate? How do you 

know? 

 

 

b.  For what x value are the y values 

equal? 

 

 

c.  The equation y = 2(3
x
) might represent the growth pattern for a population of mice. 

Complete the following sentence by circling your choices. Your sentence should describe 

the pattern in words. 

 

 i.   The population started with how many mice? 

 

       

 ii.   The population grew at a rate of _____% . 

 

 

 
The tables below represent three savings plans. 

Cela receives $20 for her birthday on January 1, puts it in her drawer, and adds $4 to it 

every month. 

Beginning in January, Larry hides $20 under his mattress every month. 

Noah deposits $20 in a savings account at the beginning of January and makes no more 

deposits. The bank adds interest to his account at a rate of 1.2% per month. 

 
 

a. Whose plan is plan 1? 

 

 

b. How long does it take for the original amount of money to double in plan 1? 

   

x y 

1 6 

2 18 

3 54 

4 162 

5 486 

6 1458 

7 4374 

8 13,122 

9 39,366 

10 118,098 

 

 

 

x y 

1 96 

2 144 

3 216 

4 324 

5 486 

6 729 

7 1093.5 

8 1640.25 

9 2460.375 

10 3690.5625 

 

 

a. The y value in  has a greater growth rate (3 

as opposed to 1.5).  Each y value is 3 times the 

previous y value while each y value in  is 

only 1.5 times the previous y value. 

 

b. When x = 5, y = 486. 

 

c. i. 2 

 ii. 300% 

 

a. Larry's 

 

b. 1 month 

 

c. A = 20 + 20m 

 

d. Noah's 

 

e. 59 months 

 

f.  

g. Cela's 

 

h. 5 months 

 

i. A = 20 + 4m 

 



 

 

c. Write an equation to model the growth in plan 1. 

 

 

d. Whose plan is plan 2? 

 

e. How long does it take for the original amount of money to double in plan 2? 

 

 

f. Write an equation to model the growth in plan 2. 

 

 

g. Whose plan is plan 3? 

 

 

h. How long does it take for the original amount of money to double in plan 3? 

 

 

i. Write an equation to model the growth in plan 3. 

 

 

 

 

Often when you try to learn new vocabulary words, you find that after a few days you have 

forgotten some of what you learned. Suppose you cram for a big test and memorize 100 new 

words and, for each day after the test, you forget 10% of the words you learned. 

 

a. Make a table or a graph or write an equation to represent the vocabulary words you know 

as each day passes. 

 

 

 

b. How many words do you remember after two weeks? 

 

 

 

c. After how many days will you remember only half of the words you learned? 

 

 

 

 
Frogs, Fleas and Painted Cubes 
Each expression below represents the area of a rectangle made by changing the dimensions of a 

square with sides of length x.  Match the expression with the correct instructions. 

 

Area Instructions for changing a square into a rectangle. 

a.   v.  Increase one dimension by 3, and increase the other by 5. 

a. , where w is words remembered and d is days 

    
  

b. After two weeks you can remember  words. 

 

c. After 6 days, you can remember 53 words;  after 7 days, you can remember 48 words.  So, 

after almost 7 days, you will have forgotten half of the words. 

 



b.   w.  Increase one dimension by 3, and decrease the other by 3. 

c.   x.  Decrease one dimension by 5, and increase the other by 3. 

d.   y.  Increase one dimension by 5, and do not change the other. 

e.   z.  Increase one dimension by 5, and decrease the other by 3. 

 

 

a. An emergency flare is fired from a boat.  The graphs below represent how the flare's height 

changes over time.  A point is marked on each graph.  Explain what each point reveals about 

the position of the flare. 

 

 
 

b. In the graph below, the solid line represents the flare from part a.  The dashed line represents 

a second flare.  Explain the differences you see between the second flare's graph (the dashed 

line) and the original flare's graph (the solid line). 

 

 
 

a. w 

 

b. y 

 

c. v 

 

d. z 

 

e. x 

 

f.

 Instru

ctions v 

and y, 

which 

relate to 

 and 

, 

will 

always 

produce a 

rectangle 

with an 

area 

greater 

than that 

of the 

original 

square 

because 

both 

involve 

terms that 

either 

stay the 

same as 

in the 

expressio

n for the 

square's 

area or 

have a 

value 

added to 

them. 

 

g.

 Instru

ctions x 

and z, 

which 

relate to 

 and 

, will 

sometime

s produce 

a. The point (0, 6) means that at the start (time = 0 

s), the height of the flare is 6 ft.  The point (2, 25) 

means that after 2 s, the flare has reached its 

maximum height of 25 ft.  The point (4.3, 0) 

means that after 4.3 s, the flare's height is 0 ft (or 

sea level). 

 

b. The second flare starts at a higher level.  The 

position of the launcher must have changed-

perhaps the flare was fired from a platform.  The 

result of changing the starting height is that the 

total path of the flare is longer and higher: the 

flare reaches a higher maximum and stays in the 

air longer. 

 

c. The third flare starts at the same height as the 

original flare but at a later time.  The curve is 

exactly the same, which means the flare is in the 

air for the same length of time and it reaches the 

same maximum height but it is fired later and it 

lands later. 

 



c. In the graph below, the solid line represents the flare from part a.  The dashed line represents 

a third flare.  Explain the differences you see between the third flare's graph (the dashed line) 

and the original flare's graph (the solid line). 

 

 
 

 

A square has sides of length x centimeters. A new rectangle is created by increasing one 

dimension by 5 centimeters and decreasing the other dimension by 4 centimeters.  

 

a. Write an expression for the area of the original square and an expression for the area of 

the new rectangle.  

 

 

b. For what x values is the area of the new rectangle greater than the area of the square? For 

what x values is the area of the new rectangle less than the area of the square? For what x 

values are the areas equal? Explain how you found your answers 

 

 

 

 

 

 
A square has sides of length x centimeters. A new rectangle is created by increasing one 

dimension by 2 centimeters and doubling the other dimension and then adding 2 centimeters. 

 

a. Make a sketch to show how the original square is transformed into the new rectangle. 

 

 

 

b. Write two expressions, one in factored form and one in expanded form, for the area of 

the new rectangle.  

 

 

 

a. Original square area: x
2
 ;  area of new rectangle: (x + 5)(x ï 4) or x

2
 + 5x ï 4x ï 20 = x

2
 + 

x ï 20 

 

b. If the value for x is larger than 20 then the new rectangle is larger than the original 

square. If it is smaller than 20, then the original square is larger. If it is 20, they are the 

same. This can be seen in the table below. 

 

 
 a. 

 
 

b. (2x + 2)(x + 2) and  

c. A = 2x
2 
+ 6x + 4. The graph is a parabola with x-intercepts at ï1 and ï2. 

 

 



c. Write an equation for the area, A, of the rectangle. 

 

 

 

Write the following equations in factored form: 

 

A = x
2
 + 6x - 16 

 

A = x
2
 + 10x + 16 

 

A = x
2
 ï 6x 

 

A = x
2
 ï 9 

 

 

 

 

 

a. Match each equation (A, B, C) below with the correct graph (i, ii, iii). 

 
A.  i. 

 

B.  ii.  

 

( 8)( 2)

( 2)( 8)

( 6)

( 3)( 3)

A x x

A x x

A x x

A x x

 

a. A, iii  B, i C, ii  

     

b. A:  y = (x + 2)(x ï 4) 

B:  y = x(x ï 5) 

C: y = (x + 4)(x + 4)  

  

 

 



C.  iii.  

 

Write each equation below in factored form. 

        

 

 

 

Say it with Symbols 

 

Which of the following expressions represent the total volume of the cylinder? There is more than 

one correct expression. You should be able to identify the correct choices without using your 

calculator. Explain why each expression you choose is correct. 

50(9 ï 5)  50(5 + 4)  50  5 + 50  4   50  5  4 

 

 

 

Solve the following equation, and check your answer. 

 ï3x + 3.5 = 3x ï 3.1 

 

 

 

 ( 4)( 4)

( 5)

( 4)( 2)

y x x

y x x

y x x

The expressions 50(5 + 4) and 50  5 + 50  4 

both represent the cylinderôs volume. In each 

expression, the area of the base, 50, is 

multiplied by the height of the cylinder, which 

is broken into two parts, 5 and 4. 

 

Possible solution:     Check: 

 ï3x + 3.5 = 3x ï 3.1   ï3(1.1) + 3.5 = 3(1.1) ï 3.1 

 ï3x + 3.5 + 3x = 3x ï 3.1 + 3x  ï3.3 + 3.5 = 3.3 ï 3.1 

 3.5 = 6x ï 3.1 0.2 = 0.2 

 3.5 + 3.1 = 6x ï 3.1 + 3.1 

 6.6 = 6x 

 1.1 = x 

 




