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1.        Sec 5.1 – Geometric & Algebra Connections  

                                                   Linear Equations    Name:     

Slopes: 

Match each slope with a graph of a line. 

 
 

_______ 1.  𝑚 =
1

3
 

_______ 2.  𝑚 = −
3

4
 

_______ 3.  𝑚 = −
1

4
 

_______ 4.  𝑚 = −2 

_______ 5.  𝑚 =
3

2
 

_______ 6.  𝑚 = 3 

 

7.   Describe the following slopes.  

      A.              B. 

 

 

 

 

 

 

 

 

8.   Find the slope of a line that passes through the given points. 

  A.   (–3, 2)  and  ( – 1, – 4)  B.  the origin  and  ( – 1, 4)  C. (4, 2)  and ( – 3, 2) 

  

 

 

 

 

 

A.       B.          C. 

D.            E.         F. 

x 
=

 4
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9. A directed line segment is a line segment from one point to another point in the coordinate 

plane.  The segment is described by an ordered pair of the directional change of x followed by 

the directional change of y.   Find the components of  𝐴𝐵⃗⃗⃗⃗  ⃗ in each problem below. 

 

A.                 B.               C.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.  Determine if the given point lies on the given line. 

A. Line m:  𝑦 = 1

2
 𝑥 − 2  

Point A: (6, 1) 

 

 

 

B. Line n:   3𝑦 = −2𝑥 + 1  

Point B:  (5, 3) 

 

 

 

 

 

11. Determine the equation of the graphed lines: 

 

 

 

 
 
 
 

 

 

 

 

 

A (2, 6) 

B (8, 2) 
 

 

A (– 3 , – 2) 

B (2, 2) 

Point A (– 1, 3) & 
Point B (5, – 2) 
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12. Determine the slope and y-intercept of each of the linear equations below. 

A. 𝑦 =
2

5
𝑥 − 3                B.   3𝑦 − 8 = 2𝑥    C.  y = 5       D.   x = 3 

 

 

 

13.  Graph the following lines: 

A.  𝑦 = −
3

2
𝑥 − 2    B.  2𝑦 − 4𝑥 = 6   C.  y = 5  and  x = – 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

14. Given each of the following parameters, determine an equation of each line in slope intercept form. 

A. Find the equation of a line 

with a slope of ½ and y-

intercept of 5 

 

 

 

 

B. Find the equation of a line 

with a slope of  2
3
  and passing 

through the point (6, – 4) 

 
 

 

 

C. Find the equation of a line 

passes through the points 

(4, 2)  and (– 8, 5) 
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1.        Sec 5.2 – Geometric & Algebra Connections  

                               Parallel and Perpendicular Lines    Name:     

1.  Describe each pair of lines and determine their slopes. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2.  Describe each pair of lines as Parallel, Perpendicular, Same, or None of These. 

 

a. 

2 3

1
1

2

y x

y x

 

  
     b. 

3 2

3 1

y x

y x

 

 
    c. 

2
3

2
3

6

3

y x

y x

 

  
 

 

 

 

 

 
 

d.  
2 6 4

3 9 6

x y

x y

 

   
   e.  

3 3 6

4 4 2

x y

x y

  

 
   f. 

6 3 6

4 2 6

y x

x y

   

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 
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3. Describe each pair of lines as Parallel, Perpendicular, Same, or None of These. 
   

a. 
3

8

y

y




     b. 

2

4

x

y



 
    c. 

2

y x

y




 

 

 

 

 

 

4. Find the equation of a line in slope intercept form given the following conditions: 
a. Find the equation of a line that is parallel to 

𝑦 =
3

2
𝑥 + 1 and passes through the point ( – 2, 1). 

 

 

 

b.  Find the equation of a line that is parallel to 

𝑥 = 2𝑦 − 4 and passes through the point ( 4, 2). 

 

 

 

 

 

 

 

 

 

 

 

c. Find the equation of a line that is perpendicular 

to 𝑦 =
1

3
𝑥 − 2 & passes through the point ( 3, 2). 

 

 

d. Find the equation of a line that has a y-intercept 

of  2 and it is perpendicular to a line that 

passes through the points (2, 5) and (– 1,4) . 

 

 

 

 

 

 

 

 

 

 

e. Find the equation of a line 

that is parallel  to the line m 

graphed & passes through the 

point ( 3, 1). 

 

 

f. Find the equation of a line that is 

perpendicular  to the line m 

graphed & passes through the 

point ( 6, 2). 

 

 

 

 

 

 

 

 

 

 

 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 

Parallel     Perpendicular 
    

  Same     None of These 

Circle One of the Choices 
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5. Given line r passes through ( 2 , – 3) and (2,8).  Another line, line t passes  through 
the points (6, 1) and (9, 1).  Can the lines be described as Parallel, Perpendicular, 
Same, or None of These ? 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Given line s passes through (– 1 , 5) and (2,6).  Another line, line q passes  through 
the points (3, 1) and (9, 3).  Can the lines be described as Parallel, Perpendicular, 
Same, or None of These ? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. Given line p passes through (2, 4) and (5,6).  Another line q is perpendicular to line 
p and passes through the point (3, 1).  Find another lattice point that also lies on line 
q.  (Consider a lattice point to be a point that has integer coordinates). 
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1.        Sec 5.3 – Geometric & Algebra Connections  

                                Midpoints & Directed Line Segments  Name:     

1. Find the length of the following segments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Given A(–2,7),  B(4,5),  C(–7,–1), and D(3,–6), find the length of the following segments 
   

a.  Segment AB      b.  Segment BA   

 

 

 

 

 

 

 

 

 

 

 

 

c. Segment DC      d.  Segment AD  
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3. Given the point A is located at (2,1), which points below are a distance of 5 units away from point A? 

 

a. (5, 5)    b. (– 1 , 4)    c. (7, 1) 

 

 

 

 

 

 

 

 

4. Find the midpoint of the following segments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Given A(–2,7),  B(4,5),  C(–7,–1), and D(3,–6), find the midpoint of the following segments 
  

a.  Segment AB     c. Segment DC    d.  Segment AD  

 

 

 

 

 

 

 

 

6. Consider the graph of the circle shown.  Determine the 

location of the center of the circle and length of the radius. 

(assuming AB is a diameter) 
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7. Consider the graph of the square ABCD.  Determine the location 

of the center of the square and the length of a diagonal.  

 
 

 

 

 

 

 

 

 

 

 

 

 

8. Find the point R that is on the directed line segment 𝑃𝑄⃗⃗⃗⃗  ⃗ that is 1
4
 

the distance from P to Q, given 𝑃(−4,−2) and point 𝑄(4,−2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Find the point E that is on the directed line segment 𝐶𝐷⃗⃗⃗⃗  ⃗ that is 3
4
 the 

distance from C to D, given 𝐶(2,−4) and point 𝐷(−2,4). 
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10. Find the point O that is on the directed line segment 𝑀𝑁⃗⃗⃗⃗⃗⃗  ⃗ that is 2
5
 

the distance from M to N, given 𝑀(−4,−1) and point  𝑁(4,3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. Find the point R that breaks the directed segment 𝑆𝑇⃗⃗ ⃗⃗    in a ratio of 

1:2, given 𝑆(−4,−2) and  point  𝑇(5,1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Find the point I that breaks the directed segment 𝐺𝐻⃗⃗⃗⃗⃗⃗   in a ratio of 

1:4, given 𝐺(−3,3) and point  𝐻(4,−2). 
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1.                  Sec 5.4 – Geometric & Algebra Connections  
                                             Coordinate Circles        Name:     

 

What is a circle?    It is geometrically defined 

by a set of points or locus of points that are equidistant 

from a point (the center).   Consider the circle at the 

right. What is the length of every segment drawn from 

center O to a point on the edge of the circle? 

 

 

 

 

How would you find the length of segment OB? 

 

 

 

 

 

 

 

 

 

 

1. Basic Circles   Graph the following:   

A. 422  yx    B.  3622  yx    C. 2022  yx  

 

 

 

 

 

 

 

 

 

2. Translated Circles   Graph the following:   

A.     924
22
 yx   B.      2513

22
 yx   C.     1832

22
 yx  
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3. Equations of Circles   Find the equation of each of the following:  

    
 

a.     __________________
22
 yx   b.     __________________

22
 yx  

 

 

 

4. Equations of Circles   The following design is composed of 3 full circles and  2 semi-circles.  Can you find the 

equations of each and put them in your calculator?  

 

a.      __________________
22
 yx  

b.     __________________
22
 yx  

c.     __________________
22
 yx  

d.     __________________
22
 yx  

e.     __________________
22
 yx  

** When you put these in your TI-83/84 calculator you will have to solve for y using the square root method 

you may have to use two equations to describe a complete circle.  For example if you wanted to graph the 

complete circle     924
22
 yx .  It would require that you use two equations    249

2

1  xy  and 

  249
2

2  xy  
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5.   Finding Standard form of circles. Put the following circles in standard form and graph them. 

A. 091022  yyx      B. 88222  yxyx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C. 152622  xyyx      D. 612822 22  yxyx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M. Winking     ©     Unit 5-4                  page 139 
 



1.        Sec 5.5 – Geometric & Algebra Connections  

                                            Coordinate Applications  Name:     

Areas: 

1. Find the area of the rectangles shown in each graph below. 

A.            B.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Find the area of the triangles shown in each graph below. 

A.           B.  
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3. Find the area of the circles shown in each graph below. (AB is a diameter represented in both circles.) 

A.           B.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Perimeters: 

4. Find the perimeter of the rectangles shown in each graph below. 

A.            B.  
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Coordinate Verification and Proofs 

5. Prove the triangle ABC shown in the graph is a RIGHT 

triangle using the coordinates of its vertices: A(– 5, 1), 

B(5,1), and C(4,4). 

 

 

 

 

 

 

 

 

 

 

 

6.  Prove the triangle ABC shown in the graph is an 

ISOSCELES triangle using the coordinates of its vertices: 

A(– 3, 0), B(1, – 4), and C(5,4). 

 

 

 

 

 

 

 

 

 

 

 

7.  Prove the quadrilateral ABC D shown in the graph is a 

PARALLELOGRAM using the coordinates of its vertices: 

A(– 4, 3), B(2, 1), C(4, – 4), and D(– 2, – 2). 
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Coordinate Verification and Proofs 

8. Prove the rectangle ABC D shown in the graph has 

congruent  diagonals using the coordinates of its 

vertices: A(– 4, 1), B(– 3, – 3), C(5, – 1), and D(4, 3). 

 

 

 

 

 

 

 

 

 

 

9.  Prove the parallelogram ABC D shown in the graph has 

diagonals that bisect each other using the coordinates of 

its vertices: A(– 2, 4), B(– 4, – 1), C(2, 0), and D(4, 3). 

 

 

 

 

 

 

 

 

 

 

 

 

10.  Prove the quadrilateral ABC D shown in the graph is a 

RECTANGLE using the coordinates of its vertices:        

A(– 1, 5), B(– 4, 2), C(1, – 3), and D(4, 0) and showing 

that consecutive sides are perpendicular. 
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11. The coordinates of Quadrilateral QRST are  Q(  – 3, 1),  R (– 2, 4),  S(  4, 2),  T(  3, – 1) 

a. Algebraically verify that the Quadrilateral is a Rectangle by showing that consecutive sides 

are perpendicular. 

 

 

 

 

 

 

 

 

b. Algebraically verify the diagonals  QS    and    RT   are congruent. 

 

 

 

 

 

 

 

 

 

 

12. Given that the 3 points shown at the 

right are vertices of a parallelogram, 

find all of the possible points of the 

fourth point that would create a 

parallelogram.  There are 3 of them 

draw each one. 
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1.        Sec 5.6 – Geometric & Algebra Connections  

                                              Geometric Models   Name:     

Choosing a Model 
  

Prism Pyramid Cylinder Cone Sphere Hemisphere 
      

 
 

 

 
 

 
 

 

 
 

 

 

 

 

 

 
 

 

𝑆𝐴 = 2(𝑙ℎ + ℎ𝑤 + 𝑙𝑤) 
 

𝑉 = 𝑙 ∙ ℎ ∙ 𝑤 

𝑆𝐴 = 𝐿𝐴 + 𝐵 
 

𝑉 =
1

3
𝑙 ∙ ℎ ∙ 𝑤 

𝑆𝐴 = 2𝜋𝑟ℎ + 2𝜋𝑟2 
 

𝑉 = 𝜋 ∙ 𝑟2 ∙ ℎ 

𝑆𝐴 = 𝜋𝑟𝑙 + 𝜋𝑟2 
 

𝑉 =
1

3
𝜋 ∙ 𝑟2 ∙ ℎ 

𝑆𝐴 = 4𝜋𝑟2 
 

𝑉 =
4

3
𝜋 ∙ 𝑟3 

𝑆𝐴 = 2𝜋𝑟2 
 

𝑉 =
2

3
𝜋 ∙ 𝑟3 

 

1. Which geometric solid would be best to use as a model of the following objects found in the real world. 

A.                 B.     c. 

 

 

 

 

 

 

D.               E.      F.  

 

 

 

 

 

 

 

G.               H.      I.  
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1a. 1b. 1c. 

1d. 1e. 1f. 

1g. 1h. 1i. 



2. Use geometric models of length and area to help you solve the following problems. 

a.  The circumference of a standard bowling ball is 

27 inches.  A bowling alley uses a 

bowling ball return machine that 

will hold 2 rows of bowling balls.  

The tray to hold the bowling 

balls in the machine shown in the 

diagram has dimensions 19 in. in width by 61 in.  in length.  How many bowling balls can the tray hold? 

 

 

 

 

 

b. A bicycle uses a chain to drive the rear wheel.  The bike 

shown at the right uses two sprocket gears that are 6 

inch in diameter connected by a chain.  The chain could 

be described as a compound figure comprised of a 

rectangle and 2 semicircles and the length of the 

rectangle is 16 inches.  How long is the chain? 

 

 

 

 

 

 

 

c. Approximate the number of 

vehicles that could fit on the 2 

lanes of the race track shown in 

the picture.  Each vehicle needs 

approximately 18 feet of space. 
(1 mile = 5280 feet) 

 

 

 

 

 

 

 

 
2a. 

2b. 

2c. 
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3. Use geometric models of length and area to help you solve the following problems. 

a. The largest of the Great Pyramids is 

the Pyramid of Giza.  It is a square 

based pyramid.  The square’s sides 

are 756 feet and the pyramid has a 

height of 460 feet.  The pyramid 

was originally covered by lime 

stone.  If a restoration team wanted 

to resurface the lateral faces with 

lime stone again which costs about 

$5 per square foot of area, how 

much would that amount of lime stone cost today to resurface the Great Pyramid of Giza.  

(Hint: remember that we would only need to resurface the lateral faces) 

 

 

 

 

b. A bakery sells both of the cakes 

shown.  The rectangular cake has 

the dimensions of 13 in. by 9 in 

which costs $30 and the circular 

cake has a radius of 5 in. which 

costs $25. If we assume the cakes 

are made with the same contents 

and the height of each cake is the 

same, which is the better deal? (i.e. which gives you more cake for the amount spent?) 
 

 

 

 

 

c. Jerry purchased a large pizza for a study group that cost $14.  A 

friend, David, in the study group offered to pay for the pizza slice 

he was going to eat which was labeled “A” in the diagram.  The 

pizza slice is a sector of the circle with a central angle of 80˚.  

How much should David give Jerry if he only wants to pay for the 

proportion of the pizza he ate? 

 

 

 

 

 

 
3a. 

 

3b. 

 

3c. 
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4. Use geometric models of length and area to help you solve the following problems. 

a. One rule of thumb for estimating crowds is that each person occupies 2.5 

square feet.  Use this rule to estimate the size of the crowd watching a 

concert in an area that is 150 feet long and 240 feet wide.  

 

 

 

 

 

 

 

b. Jessie owns an apple tree orchard in North Georgia.  He has approximately 3 trees for 

every 1400 square feet of land.  Jesse has 940 apple trees on his property.  The 

orchard requires exactly half of the land on Jesse’s farm.  How many acres is Jesse’s 

farm? (1 acre = 43,560 square feet)  

 

 

 

5.  Use geometric models of volume to help you solve the following problems. 

a. An autographed based ball is encased in a plastic case.  The owner 

would like to completely fill the rest of the container with an acrylic 

epoxy to completely preserve the baseball. The interior dimensions 

of the case are 3 in. by 3 in. by 3 in.  The cube perfectly inscribes the 

ball.  How many fluid ounces of acrylic will need to be poured in to 

fill the remaining space?  (1 cubic inch = 0.554 fluid ounces) 

 

 

 

 

b. A grounds keeper for a golf course purchased a pile of sand 

dropped off by a truck for $70.  The manager of the golf 

course also purchased 16 bags of sand for $70.  

Each bag contains 1 cubic foot of sand.  Which 

was the better purchase? 

 

 

 

 

 

 

 

4a. 

 
4b. 

 
5a. 

 
5b. 

M. Winking          Unit 5-6                 page 149 
 



6. Use geometric models of volume to help you solve the following problems. 

a. At a remote base camp, gasoline is stored in the barrels like the one shown.  

How many gallons does each barrel hold? (1 gallon = 231 cubic inches)    
 

 

 

 

 

 

 

 

b. A water pitcher is 10 inches in height and 6 inches in diameter.  

Glasses used at a restaurant are 6 inches in height and 2.5 inches 

in diameter.  If a server at the restaurant completely fills the 

pitcher with water, how many glasses of water can he completely 

fill without any ice? 

 

 

 

 

 

 

 

 

c. Two types of ice cubes are designed for drinks.  One is in the shape of a perfect cube and another is in 

the shape of a sphere.  They both have the same 

volume of 27 cm3.   Determine the surface area of 

each.  The ice with the most surface area will melt the 

fastest because it has the most contact with the liquid 

that it is in.  Which ice cube should melt the quickest? 

 

 

 

 

 

 

 

 

 

6a. 

 

6b. 

 
6c. 
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