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Ⓒ  

Question: A parallelogram is formed by the points A(4, -2), B(7, 2), C(0, 9) and D(-3, 5).  If AB is the base of the 
parallelogram, what is the height of the parallelogram?  What is the area of the parallelogram? 

A) Height=
4

5
, 𝐴𝑟𝑒𝑎 = 4 

B) Height=
5

5
, 𝐴𝑟𝑒𝑎 = 5 

C) Height=
49

5
, 𝐴𝑟𝑒𝑎 = 49 

D) Height=
94

5
, 𝐴𝑟𝑒𝑎 = 94 

 
For speed, while solving something similar, only THINK the words in blue; WRITE only the words in other COLORS. 
 
Given: 1) A parallelogram formed by the points A(4, -2), B(7, 2), C(0, 9) and D(-3, 5). 
     2) AB is the base of the parallelogram. 
Solve:  What is the height  of the parallelogram? 
     What is the area   of the parallelogram? 
 
Road Map of Solution: 
First  Step: Create the equation for the line passing through points A(4, -2) and B(7, 2). 
Second Step: Find the distance between points A(4, -2) and B(7, 2).  This can be used as the BASE of the parallelogram. 
Third  Step: Find the distance of point C(0, 9) from the line through points A(4, -2) and B(7, 2). 
        This can be used as the HEIGHT of the parallelogram. 
 
First  Step: Create the equation for the line passing through points A(4, -2) and B(7, 2). 
We know that the equation for the line passing through point (x1, y1) is given by  
      m(𝒙-𝒙𝟏)  =  (y-y1)   . . . . . . . . . . . . . . . . . . . . . . . . . . .  equation #1 
 

We also know that  m  = 
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
 = (

(𝒚𝟐−𝒚𝟏)

(𝒙𝟐−𝒙𝟏)
) 

 

  (
(𝒚𝟐−𝒚𝟏)

(𝒙𝟐−𝒙𝟏)
) (𝒙 − 𝒙𝟏) =  (𝒚 − 𝒚𝟏)  . . . . . . . . . . . . . . . . . . . . . . . . . . .  equation #1b 

 
Using points   A(4, -2)   and B(7, 2) for 
         (𝑥1, 𝑦1) and  (𝑥2, 𝑦2) 
we get,  

 (
((𝒚𝟐)−(𝒚𝟏))

((𝒙𝟐)−(𝒙𝟏))
) [𝒙 − (𝒙𝟏)] =  [𝒚 − (𝒚𝟏)] 

 

 (
((𝟐)−(−𝟐))

((𝟕)−(𝟒))
) [𝒙 − (𝟒)] =  [𝒚 − (−𝟐)] 

 

   (
(2  +   2)

(7  −   4)
)    [𝑥 − (4)]  =  [𝑦 − (−2)] 

 

      (
(4)

(3)
)    [𝑥 −   (4)] =  [𝑦 − (−2)] 

 

          
4(𝑥)

3      
−

4(4)

3      
  =   𝑦 +       2 

 

          
4(𝑥)

3      
−

16

  3
  =   𝑦 +       2 

 

  -y  -2+ {    
4(𝑥)

3      
−

16

  3
 } = {  𝑦 +       2} -y  -2 

 

  -y  -2+     
4(𝑥)

3      
−

16

  3
  = 0 

 

          
4(𝑥)

3      
− 𝑦 −

16

  3
− 2   = 0 
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4(𝑥)

3      
− 𝑦 −

16

  3
− 2 × 1 = 0 

 

          
4(𝑥)

3      
− 𝑦 −

16

  3
− 2 ×

1

1
 = 0 

 

          
4(𝑥)

3      
− 𝑦 −

16

  3
− 2 ×

3

3
 = 0 

 

          
4(𝑥)

3      
− 𝑦 −

16

  3
−

2×3

      3
 = 0 

 

          
4(𝑥)

3      
− 𝑦 −

16

  3
−     

6

3
 = 0 

 

          
4(𝑥)

3      
− 𝑦 −

22

  3
   = 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  equation #2 

                    equation for the line passing through points A(4, -2) and B(7, 2). 
 

 
Second Step: Find the distance between points A(4, -2) and B(7, 2).  This can be used as the BASE of the parallelogram. 
                      points A(𝑥1, 𝑦1) and B(𝑥2, 𝑦2), we get,. 

 Distance between A and B  = √( 𝑥2 −   𝑥1)2 + ( 𝑦2 −      𝑦1)2 

              = √[(7) − (4)]2 + [(2) − (−2)]2 

              = √[  7 −   4  ]2 + [  2  +      2  ]2 

              = √[             3  ]2 + [                 4  ]2 

              = √               9      +                 16 

              = √             25 

Distance between A and B  =      5            =   BASE of the parallelogram 

 
Third  Step: Find the distance of point C(0, 9) from the line through points A(4, -2) and B(7, 2). 
        This can be used as the HEIGHT of the parallelogram. 
We also know that  
the distance “d” of point C(𝑥3, 𝑦3) from  
the line          ax +by +c =0 . . . . . . . . . . . . . . . . . . . . . . . . .  equation #3 

is given by       d = 
|𝑎𝑥3+𝑏𝑦3+𝑐|

√𝑎2+𝑏2
 . . . . . . . . . . . . . . . . . . . . . . . . . . .  equation #4 

 
Using point C(  0, 9) 
for     C(𝑥3, 𝑦3) 
and 

line        
4(𝑥)

3      
− 𝑦 −

22

  3
   = 0 

       (
4

3
) 𝑥 + (−1)𝑦 + (−

22

  3
)   = 0  . . . . . . . . . . . . . . . . . . .  equation #2b 

for     (a)x +  (b)y +  (c)   = 0 
 

We get,       d = 
|𝑎𝑥3+𝑏𝑦3+𝑐|

√𝑎2+𝑏2
 

 

           d = 
|(

4

3
)(0)+(−1)(9)+(−

22

  3
)|

√(
4

3
)

2
+(−1)2

 

 

           d = 
|          0+(−1)(9)+(−

22

  3
)|

√(
16

  9
) +(1)

 

 

           d = 
|          0            −9      −

22

  3
 |

√(
16

  9
)  +(

9

9
)
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           d = 
|          0            −

9×3

1×3
 −

22

  3
 |

√(
16+9

  9
)  

 

 

           d = 
|          0            −

27

  3
 −

22

  3
 |

√(
25

   9
)  

 

 

           d = 
|          0            − 

27+22

  3
 |

√(
25

   9
)  

 

 

           d = 
|          0            −

49

  3
         |

√(
25

   9
)  

 

 

           d = 
|                         −

49

  3
         |

√(
25

   9
)  

 

 

           d = 
                              

49

  3
 

         √(
25

   9
)  

 

 

           d = 
                              

49

  3
 

        (
5

3
) 

 

 

           d = (
49

   3
) (

3

5
) 

 

           d = (
49

   5
)    =  HEIGHT of the parallelogram 

 
It is known that, 

Area of a triangle = 
1

2
  ×  base  × height. 

 

          = 
1

2
  ×  5    × (

49

   5
) 

 

          =        × (
49

   2
) 

 
Since the parallelogram is on the same Base & HEIGHT as the Triangle,  
the   Area of the Parallelogram = TWICE the  Area of the Triangle 
 

                  = 2    ×  (
49

   2
) 

 

                  = 1      (
49

   1
) 

 

    Area of the Parallelogram =        49      Answer (C) 

  


