Lesson 4

Rational Expressions
Solving Equations Involving Rational Expressions

To solve an equation involving a rational expression:

1. Factor if necessary;

2. Identify the non-permissible value(s);

3. Multiply the whole equation by the lowest common denominator (LCD);

4. Solve for the unknown.

Eg1.
Solve the following.
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Lesson 5

Rational Expressions

Applications of Rational Expressions

Many problems in reality compare two different objects / methods to complete a task, and very often they involve rational expressions.  

Eg1.
A hydrofoil travels 120 km in the same time it takes a boat to travel 80 km.  The hydrofoil is 10 km/h faster than the boat.  Find the speed of the hydrofoil and the speed of the boat, in kilometers per hour.



Let s be the speed of the boat:
	
	Speed
	Distance
	Time

	Hydrofoil
	s + 10
	120
	? ( 

	Boat
	s
	80
	? ( 




As, and time is fixed (the same), we express “time” in terms of s.


(


=


(

s = 2

( boat = 2 km/hr, hydrofoil = 12 km/hr.

Eg2.
A rectangular poster is to have an area of 6000 cm2.  If 
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 represent its width and length respectively, write an expression in terms of 
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 for:

a) the length

b) the change in length when the width is increased by 1 cm.
Eg3.
Ian swims at 2 km per hour in still water.  After swimming down a river for a quarter km, he takes three times as long to return.  Find the rate of the current.


Let c be the rate of the current:
	
	Speed
	Distance
	Time

	Downstream
	2 + c
	1/4
	? ( (1/4)/(2+c)

	Upstream
	2 – c
	1/4
	? ( (1/4)/(2-c)





(1/4)/(2-c) = 3(1/4)/(2+c)

Eg4.
Two hoses can fill up the gas tank of a helicopter in 2 min.  Using hose A alone, it takes 5 minutes to fill up the tank.  How fast can hose B fill up the tank alone?



Let t be the time for hose B to fill up the tank alone.

	
	Job
	Time
	Rate

	Hose A
	1
	2
	I job/5 min

	Hose B
	1
	2
	1 job/t min




rate x time + rate x time = 1 job





(1/5)2 + (1/t)2 = 1

Read 



Example 1–3   
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Lesson 5 Worksheet

[image: image13.png]Example 1

A candy company sells candies in boxes. Each
box has a square base with sides 17.5 cm and
a volume of approximately 1070 cm?. The
company plans to redesign the box to have a
smaller base. It must have a square base and
contain the same volume.

a) Calculate the height of the box.

b) Suppose you know the decrease in the
length of the base. Determine a formula to
calculate the increase in height.

¢) What is the increase in height for each
decrease in the length of the base?

i) 1.5cm i) 3.0 cm

Solution

a) Let & centimetres represent the height of the box.
Then the volume of the box is:
Base area X height = 1070

17.5% x h = 1070
p = 1070
17.52
= 3.8
The height of the box is approximately 3.5 cm.

b) Let x centimetres represent the decrease in the length of the base.
Let y centimetres represent the increase in height.
The length of the base is now (17.5 — x) centimetres.

Since the volume remains the same, the new height is
volume 1070

base area (17.5 = x)?

The increase in height is:
y = new height — original height

_ 1070
Y= 075 -22 53
¢) i) Substitute 1.5 for x to obtain y = 1123)% -3.5
=0.7
- . . _ 1070
ii) Substitute 3.0 for x to obtain y = i 35
=1.6

The height is increased by approximately 0.7 cm when the length of the
base is decreased by 1.5 cm. The height is increased by approximately
1.6 cm when the length of the base is decreased by 3.0 cm.
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Each week, Angela flies her Cessna-150 500 km from Lethbridge to
Moose Jaw. After a brief stopover, she returns to Lethbridge. On both

trips, the air speed is 165 km/h. On the flight out there is a constant tail

wind, and on the return trip a constant head wind of the same speed.

a) Suppose you know the wind speed. Determine a formula to calculate
the total time for the round trip (not counting the stopover).

b) Calculate the time for the round trip for each wind speed.
i) 30 km/h i) 40 km/h

Solution

a) Recall that for objects travelling at constant speed:
Distance = speed X time

Hence, time = distance
speed

Let x km/h represent the wind speed. Then, Angela’s speed is
(165 + x) km/h with a tail wind and (165 — x) km/h with a head wind.
Let ¢ hours represent the total time.

: : . 500
Flight out time (hours): 65 + %
I . 500
Return trip time (hours): 65—
3 . 500 500 .
Total time (hours): ¢ s +x T T65—x
i : inp = 200 500
b) i) Substitute 30 for x to obtain 7 = 95 T 35
=6.27
i ; i p— 500 500
ii) Substitute 40 for x to obtain ¢ = 505 + 105
= 6.44

The total time for the round trip, not counting the stopover, is
approximately 6.27 h when the wind speed is 30 km/h, and
approximately 6.44 h when the wind speed is 40 km/h.
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The average speed of an airplane is eight times as fast as the average speed
of a train. To travel 1200 krr}, the train requires 14 h more than the airplane.
Determine the average speeds of the train and the airplane.

Solution

Let x represent the average speed of the train in kilometres per hour.

Hence, 8x represents the average speed of the airplane in kilometres per hour.
Summarize the information in a table. Observe that four of the six spaces
(distance and average speed for each) in the table can be completed at this
stage. Use the distance, speed, time formula to complete the remaining

two spaces (time for each).

Distance Average speed Time

(km) (km/h) )

Train 1200 x L
Airplane 1200 8x 1%20

Use the time formulas to form an equation. Since the train requires 14 h
more than the airplane, we obtain:

1200 _ 1200 _
= o = 14

T -y s A
9600 — 1200 = 112x ;
112x = 8400
x=75

The average speed of the train is 75 km/h, and the average speed of the
airplane is 8 X 75 km/h, or 600 km/h.
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a)y=35- 90

(17.5 +x)?
b) i) 0.825 cm
i) 1.386 cm
_ 500 500
W7 00+x T 300—x
b) i)5.1h
ii)5.2h
- X
a) y= 1+x
b) i) 9 cm ii) 20 cm
_ 200+ 20w
a) [ = =770

b) i) /= 60 cm, A = 1200 cm?
ii) { = 46.7 cm, A = 1166.7 cm?
210

a) y= m -3.8
b) i) 1.1 cm
ii) 2.7 cm
=131 —125
:; }i]) LE e n(4.2 + x)?
ii) 7.1 cm
Train: 80 km/h; plane: 400 km/h

Bus: 80 km/h; train: 120 km/h
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