
Unit 1:  Linear Relations

Lesson 2:  Equation of a Line

Assignment – Please show all your work!

1. The following is a puzzle.  Theo is 7 years older than Cassandra and 2 years younger than James.  Determine how old James is when Theo is twice as old as Cassandra.  How old are Theo and Cassandra at this time? 

Theo = (x+7) years
Cassandra = x years

James = (x+7-2) years



= (x+5) years

When Theo is 2x years: 

James will be (2x-2) years
Cassandra will be (2x-7) years
Theo is 2x years old. 

2.  Sheldon created a scatterplot to show his summer income from his part-time job.
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Write an equation that best represents the relation between the incomes earned (E) and the time (t).
Solution: 



Establish the slope 



Two points (21,294) & (63,882) are used



Change in income earned / change in time 



(882 – 294) / (63 – 21)



= 588 / 42



= 14


Equation of a line is represented as y = mx+b, in this case, E = mt + b

Taking (t,E) as a point, we have: 



(E – 294) / (t-21) = 14



E – 294 = 14 (t - 21)



E = 14(t-21) + 294



E = 14t – 294 + 294


E = 14t

3.  On a particular day, a meteorologist finds that the temperature climbed at a linear rate between midnight and 2 p.m.  At 10 a.m., the temperature was 12°C and at 2 p.m., it was 20°C.  Write an equation for the linear relationship that represents the temperature (T ) in °C if h is the number of hours after midnight.

At a linear rate T = mh+c 
 Where m is the rate of change

T= temperature
Change in time = 14 hours (midnight to 2 p.m.)
(10, 12) and (14, 20)
Change in h = 2 p.m. (14hrs) – 10 a.m. (10hrs)



= 4 hours 

Change in T = 20 – 12




= 8 °C

Slope (m) = 8/4 



= 2°C/hr

(h, T) & (14, 20) = 2
(T – 20) / (h – 14) = 2

T – 20 = 2 (h – 14)

T – 20 = 2h – 28

T = 2h – 28 + 20

T = 2h - 8

4.  Shane’s gym has a $55.00 initial registration fee plus a monthly fee. He knows the total cost of the gym for the first 6 months is $187.00.  What is Shane’s monthly gym fee?  (Round to the nearest dollar.)
Initial reg fee= $55.00
m- is the monthly gym fee=m

Number of months =x=6
Total cost equation y= mx+55
187= 6m+55
m= (187-55)/6
m= $22
5.  Tom is a truck driver who will haul hay bales for farmers.  He charges a flat rate of $450.00 to load and deliver the bales, plus $2.62 per kilometer when he travels loaded with bales.  Tom charges one farmer $1293.64.  How far did Tom haul the hay?
Let the cost be Y

And the number of km = x

The equation for the cost of hauling the hay is 

Y= 2.62x + 450
The cost is 1293.64
1293.64= 2.62x + 450

X = (1293.64-450)/(2.62)

x= 322 kilometers
Use the following information and graph to answer questions 6 and 7.

Kaleb has a small residential plumbing business.  He charges a base rate for his service call, and then a variable rate depending on the number of hours he is at the job site.  The graph below shows the line of best fit for 3 recently completed jobs:
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6.  How could Kaleb use the graph to determine the fee to charge for a job that took 4 hours to complete?

A.
interpolate using a value outside the data

B.
extrapolate using a value outside the data

C.
interpolate using a value from within the data

D.
extrapolate using a value from within the data


7.  What is the fee for a job that takes Kaleb 10 hours to complete?

M= 315-195/(3-1.4) = 75

y-315 / x-3 = 75
y= 75x-225+315
y=75x+90

For 10hours 

y= 75(10) + 90

y= 840

The fee for 10 hours = $840

8.  Anthony is a vet tech.  When administering a liquid antibiotic to dogs, he must give an animal 3.4 mL of the medicine for every kilogram of its weight.

a.) Make a table of values showing the amount of medicine needed for dogs 0 – 5 kg.

	Weight (Kgs)
	Amount of medication (mL)

	0
	0

	1
	3.4

	2
	6.8

	3
	10.2

	4
	13.6

	5
	17.0


b.) Draw a graph.
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c.) Is the relationship between the weight of the dog and the dosage of medication in mL linear?  Yes, it’s a linear relationship. 

What kind of linear relation is it? This is a deterministic or functional linear relationship. Why? Because the relationship between the predictor and the response is exact.
d.) Calculate the slope of the line.  Express the rate of change, using the units for each variable. 


Slope = change in y (weight) / change in x (amt of med)




= (5 - 4) / (17 – 13.6)




= 1kg / 3.4 mL




= 0.2941 kg/mL

The rate of change of this relationship is that for every 0.2941 increase in dog’s weight (in kilograms), Anthony administers one mL of the antibiotic.  

e.) Write an equation that describes the relation between the weight of a dog in kilograms and the amount of medication in millilitres.

w is the weight in kgs and a is the amount of medication in mL

(w - 5) / (a – 17) = 0.2941

w - 5 = 0.2941 (a - 17)

w = 0.2941a – 5 + 5

w = 0.2941a


f.)  Use the equation to calculate the amount of medication needed for the following weights of dogs.



i.)  2.7 kg




2.7 = 0.2941a




a = 2.7/0.2941




a = 9.18 mL



ii.)  37.8 kg




37.8/0.2941




a = 128.52 mL

g.)  Use the equation to calculate the weight of a dog having been given the following amount of medication.  Round your answer to 2 decimal places.



i.)  11.4 mL




w = 0.2941a




w = 0.2941 (11.4)




w = 3.35 kg 



ii.)  33.1 mL




w = 0.2941 (33.1)




w = 9.74 kg 

9.  A basketball team wants to purchase new jerseys.  Store A charges a flat rate of $100.00 to set up the design, plus $7.50 per jersey.  Store B charges a flat rate of $85.00 to set up the design, plus $8.50 per jersey.


a.)  Make two table of values to represent the cost of 5, 10, 15, 20, and 25 jerseys.

	Cost of Basketball Jerseys for Store A

	Number of Jerseys
	Total Cost

	5
	137.5

	10
	175.0

	15
	212.5

	20
	250.0

	25
	287.5


	Cost of Basketball Jerseys for Store B

	Number of Jerseys
	Total Cost

	5
	127.5

	10
	170.0

	15
	212.5

	20
	255.0

	25
	297.5


	Number of Jerseys
	Total Cost A
	Total Cost B

	5
	137.5
	127.5

	10
	175
	170

	15
	212.5
	212.5

	20
	250
	255

	25
	287.5
	297.5



b.)  Draw two graphs on the same axis for each company.
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c.)  What is the slope of Store A? 7.5
 
    What is the slope of Store B? 8.5

   What does it represent? 
Rate of change of prices with respect to the number of jerseys.
d.)  What is the y-intercept of Store A?  

TC = 7.5n + 100


TC = 7.5 (0) + 100


y = $100

What is the y-intercept of Store B?  

TC = 8.5n + 85


TC = 8.5 (0) + 85


y = $85

What does it represent? 

These intercepts represent the flat rate that is charged by the respective store. 
f.) Write an equation for both Store A and Store B to represent the relationship between the total cost and the number of uniforms ordered.

Equation of store A: 

TC = 7.5n + 100

Equation of store B: 

TC = 8.5n + 85
g.) Which store would you recommend to the basketball team to use for their new jerseys?  Why?

Store B because its price strategy favors bulk purchase. If the team purchases in bulk, it would save much as it would buying from store A. In short, store B is economical. 

Assignment Grade:  /64

© Copyright 2013-2020, Dezigned Edge Learning Design Training & Consulting Inc. All rights reserved.

