MTH 2118: Business Pre-Calculus
Tutorial Questions 1: Exponential Functions

1.
Use the laws of indices to evaluate:


(a)
25 x 23

(b)
42 x 45

(c)
34 ÷ 32


(d)
55 ÷ 52
 
(e)
(4 x 5)2


(f)
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2.
Simplify the following expressions, giving your answers with positive indices only:


(a)
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3.
Use the laws of indices to evaluate: 
200 x 36-½ x 64⅔ x 81-¾ x (⅓)-2

[Answer: 
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4.
If 
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, find the value of ‘a’.


[Answer: 1]

5.
Simplify the following expressions:


(a)
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(b)
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(d)
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[Answers:
(a) 15xy (b) 
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1.1.2 – Exponential Equations
1.
Solve the given equations (if possible) using algebraic method:


(a)
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[Answers: (a) 6 (b) 3 (c) 
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2.
Solve the given equations (if possible) using algebraic method:


(a)
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[Answers: (a) 4 (b) No solution (c) 
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3.
Solve the given equations (if possible) using algebraic method:


(a)
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[Answers: (a) 6 (b) 0 (c) 0,5 (d) -23 (e) 5/3 (f) -3/2]

4.
Solve the given equations (if possible) using algebraic method:


(a)
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(b)
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[Answers: (a) 
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5.
Solve the following equations:


(a)
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[Answers: (a) x = 1, y = -1 (b) 31 (c) 32 (d) -4/3 (e) 7 (f) 4]

6.
Solve the following:


(a)
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[Answers: (a) 3     (b) 
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7.
(a)
If 
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If 
[image: image87.wmf]232

n

=

, compute 
[image: image88.wmf]3

n

.


(c)
If 
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(d)
If 
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(f)
Given that 
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(g)
Given that 
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[Answers: (a) 64     (b) 125     (c) 
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8.
World population is approximately described by the exponential function:
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where P(t) is the population in billions and t is time in years, measured from 1998.

(i) Predict world population for the year 2020, in billions, rounded to two decimal places;

(ii)
What was the population in 1970?


[Answers: (i) 8.70 billion    (ii) 3.66 billion]

9.
World industrial production is growing exponentially according to the equation:
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Production is measured on a scale, with the 1963 production equal to 100. Will production surpass 1000 by the year 2000?


[Answer: Yes, 1299.6]

10.
The number of bacteria present in a certain culture after t minutes is given by:
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where N is the number of bacteria.


(a)
How many bacteria are present initially?


(b)
Approximately how many bacteria are present after 3 minutes?


[Answer: (a) 300     (b) 711]

11.
The world population P, at time t, is currently observed to be doubling and can be described by the function:
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for suitable values of k and c.


World population in August 1998 was approximately 5.94 billion and is observed to be doubling every 40 years. Predict the world population for the:


(i)
year 2050;

(ii)
next 80 years.


[Answer: (i) 14.63 billion    (ii) 23.76 billion]

12.
If a single pane of glass obliterates 3% of the light passing through it, then the percent p of the light that passes through n successive panes is given approximately by the function:
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What percent of light will pass through:


(a)
10 panes?

(b)
25 panes?


[Answer: (a) 74%     (b) 47%]

13.
The function:
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can be used to find the number of milligrams D of a certain drug that is in a patient’s bloodstream h hours after the drug has been administered. How many milligrams will be present after:

(i) 1 hour?

(ii)
6 hours?


[Answer: (i) 3.35 mg     (ii) 0.45 mg]

14.
A virus is spreading through a chicken farm according to the function: 
[image: image110.wmf]0.1

800

1790

t

N

e

-

=

+

, where N is the number of infected chickens after t days.


(a)
How many chickens are infected:



(i)
initially?



(ii)
after 20, 60, and 100 days?


(b)
Will all the chickens become infected eventually? Give reasons for your 
answer.

[Answer: (a) (i) 1     (ii) 7, 268, 772     (b) As t increases, 
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 in the denominator will approach zero, therefore N = 800 infected chickens.]
15.
Scientists estimate that the maximum carrying capacity of a lake is 6000 and that the number of fish increase according to the function:
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where “t” is given in years and “P(t)” is the fish population at time “t”.


(a)
Find the fish population in the lake:



(i)
initially;



(ii)
after 4, and 10 years.


(b)
Calculate the time taken for the fish population to reach 1000, 3000, 4000.


[Answer: (a) (i) 200 (ii) 875, 3919 (b) 4.39 yrs, 8.42 yrs, 10.15 yrs]

16.
Sales for a new magazine are expected to grow according to the equation:
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where t is given in weeks.


Calculate the numbers of magazines sold after:

(a)
one week;

(b)
20, 45 and 52 weeks.


[Answer: (a) 9754, (b) 126, 179, 185]

17.
The projected population, P, of a city is given by:
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where ‘t’ is the number of years after 1990.


Predict the population for the year 2010.

[Answer: 271828]

18.
A radioactive element decays such that after t days the number of milligrams present is given by:
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where N0 represents the amount of elements present at time t = 0.


Given that N0 = 100, how many milligrams are present after 10 days?


[Answer: 53.8]

19.
A consumption function is modeled by the equation:
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where ‘t’ is income level.


Calculate the consumption value when income level is:


(a)
12


(b)
20.


[Answer: (a) 486, (b) 499]

20.
The total value of sales, S (in $000), is given by the equation:
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where ‘t’ is given in weeks.

(a) Find the total sales at the:

(i) beginning of week one,

(ii) end of week one,

(iii) end of week 5;

(b) Calculate the time, in weeks, taken for sales to reach $400,000.

(c) What is the maximum sale attainable?


[Answer: (a) (i) 0, (ii) 73.93, (iii) 275.34; (b) 10.1 wks (c) $500,000 (never reached]

21.
The table below describes an exponential function:
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	X
	0
	12
	24

	f(x)
	8
	16
	32



Find the function and give its initial value and its doubling time.


[Answer: 
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22.
In a study by molecular biologists in experiments involving genetic manipulation of the important bacterium E. coli, it was found that the bacterium has a doubling time of 17 minutes at 370C in a laboratory with an initial count of 1000 bacteria.


(a)
Compute the number of cells of the bacterium after 1 hour 42 minutes;


(b)
Determine how long it takes the population to grow to 20,000


[Answer: (a) 64,000, (b) 73.47 minutes]

23.
The bacterium Bacillus subtilis can be found in soil and in the content of intestines. Its doubling time is 26 minutes.


(a)
Give the function that describes the growth of the bacterium for an initial 
count of 200 bacteria;


(b)
Hence, determine when the population will reach 3200.


[Answer: (a) 
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24.
The population of the United States in 1997 was 268.5 million. The population is growing exponentially, with a doubling time of about 65 years. If the current trend continues, when is the population predicted to reach 300 million?


[Answer: 2007]

25.
The cities of Penton and Trent have populations of 150 thousand and 200 thousand, respectively. They are growing with doubling times of 20 and 30 years, respectively.


(a)
After how many years (to the nearest year) will the population of Penton 
equal that of Trent, if current trends continue?


(b)
What will the populations then be, to the nearest thousand?


[Answer: (a) 25, (b) 356 thousand]

26.
The worldwide consumption of crude oil has been growing exponentially with a doubling time of 19.8 years. The amount of oil consumed in 1995 was 7,841,777 thousand metric tons.


(a)
Construct the exponential function that describes the consumption of oil;


(b)
Predict the consumption of oil in the year 2005.


[Answer: (a) 
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, (b) 11,128,838.48 thousand metric tons]
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