Exponential Functions Pre-Assessment		Name:____________________
Do your best and show your work.
For Problems 1-10, use properties of exponents to write each of the following expressions in a simpler equivalent form.

1.  (y10)(y3) 					6.   (3x2y3)(4x4y7)

2.  (a4)3 						7.   (2xy5)3

3.  (b2)0 						8.   (–3a5)2(2ab3)

4. c8/c2						9.   18x6/3x3

5. (3t)-2						10.  6xy-1

Express in correct scientific notation:
11.   61,500
12.   0.0000568
13.   321
14.   64,960,000
15.   0.07085
Express in standard form:
16.   1.09 x 103
17.   4.22715 x 108
18.   3.078 x 10-4
19.  9.004 x 10-2
20.  5.1874 x 102

Multiply or divide as indicated and express in correct scientific notation:
21.   (2.85 x 107)(3.16 x 10-3)
22.   (9.12 x 10-5)/(3.8 x 106)
23.  (6.2 x 103)(3.8 x 105)/1.9 x 104
24.  (1.5 x 104)(6.25 x 10-3)/1.25 x 10-4
25.   (5.06 x 106)(8.24 x 10-3)/2.2 x 105
Show your work for the following application problems.
26.  Light travels at approximately 3.0 x 108  m/sec.  How far does light travel in one week?

27.  Assume that there are 20,000 runners in the New York City Marathon..  Each runner runs a distance of 26 miles.   If you add together the total number of miles for all runners, how many times around the globe would the marathon runners have gone?   (Consider the circumference of the earth to be 2.5 x 104 miles.)   

28.  Mercury's average distance from the sun is 57,910,000 km.  The Earth is approximately 93,000,000 miles from the sun.  What would be the distance of a trip from Mercury to Earth, via the Sun? (Hint: 1 km = 0.62 mi)  Use Scientific Notation to solve this question.           
                 
29.  One of the fastest supercomputers in the world is NEC's Earth Simulator, which operates at a top-end of 40 teraflops (forty trillion operations per second).   How long would it take this computer to perform 250 million calculations? 



30.  The half-life of Uranium 234 is 2.5 x 105 years and the half-life of Plutonium is 8.0 x 107 years.  How many times greater is the half-life of Plutonium than Uranium 234?



31.  The Earth is approximately 93,000,000 miles from the sun.  How long does it take light from the sun to reach the earth?  Use the speed of light to be 1.86 x 105 miles per second.

32.  Light travels at a speed of 1.86 x 105 miles per second.  If a "light year" is the distance that light travels in one year, how many miles are in a light year?   



33.  In 2005, the population of the United States was about 296 million people. The annual rate of growth in the population is about 1%.

a. [image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\17.jpg]Complete the following table showing the predicted population, to the nearest million, of the U.S. for the six years from 2006 to 2010.

b. Write a NOW-NEXT rule that could be used to calculate U.S. population estimates for a year
based on the previous year’s population.

NEXT =__________________________

c. Write a rule beginning “y = …” that could be used to calculate U.S. population estimates for any number of years after 2005.

y =____________________________

d. Estimate the population of the U.S. in 2030.

Population of the U.S. in 2030:__________________________
Solve the following problems dealing with exponential functions.  You may use your graphing calculator.
34. The graph of f(x) = 2x ________________________.
a. intersects the x-axis
b. intersects the y-axis
c. intersects both axes
d. intersects neither axes
35. Find the domain of f(x) = 7x.  ____________________
a. all real numbers
b. all positive real numbers
c. all real numbers greater than one
d. all real numbers less than zero
36. Find the range of y = 2x-1.  ___________________ 
a. (1, ∞)
b. [1, ∞)
c. (-1, ∞)
d. [-1, ∞)
37.  For what values of x will the function y = 4x be greater than or equal to one?
a. all values of x
b. all x > 0
c. all x > 0
d. all x < 0
38. Is the function y = 5  3x the same as the function y = 15x?
a. Yes
b. No
39. You are asked to solve the following problem on your calculator: (33)2.  Which of the following scientific calculator entries is INCORRECT? _______________________
	 a. 3 [image: ytoxkey]3 [image: ytoxkey]2 [image: Equal]
 
	b.  3 [image: ytoxkey]3 [image: Papply8]  [image: Equal]

	 c.  3 [image: ytoxkey]6 [image: Equal]
	d.  3 [image: ytoxkey]5 [image: Equal]



 


 
40. [image: http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/polycube.gif]Write and simplify an expression for the volume in cubic feet. (m and n are variables in this problem) 					_________________________________





41. Would the graph of y = 0.5x show exponential growth or exponential decay? __________
a. exponential growth
b. exponential decay 

42. Which ordered pair represents the y-intercept for the function y = 2x ? __________
c. (0,0)
d. (0,1)
e. (0,2)


43. The graph of y = 2x lies in which Quadrants? __________
f. I, II
g. I, III
h. I, IV

44. Which graph below depicts y = 3x + 2?  __________
[image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\36.jpg]
















45. An important characteristic of exponential decay is the time required for the decaying quantity to fall to one half of its initial value.  This time is called the half-life.  A radioactive substance decays exponentially with a half-life of 500 years.  After 1,500 years, what percent of the radioactive material remains?
a. 30%
b. 15% 
c. 12.5%  
46. The number of wolves in the wild in the northern section of the Catawaba county is decreasing at the rate of 3.5% per year.  Your environmental studies class as counted 80 wolves in the area. 

 
a. Make a table to illustrate the decline.
	Year
	0
	1
	2
	3
	4

	Number of Wolves
	80
	
	
	
	



b. Write a NOW-NEXT rule that could be used to calculate the wolf population estimates for a year based on the previous year’s population.

NEXT =__________________________

c. Write a rule beginning “y = …” that could be used to calculate the wolf population estimates for any number of years.

y =____________________________

d. Estimate the population of the wolves in 10 years:__________________________.

e. After how many years will this population of 80 wolves drop below 15 wolves, if this rate of decrease continues?

47. Find the common difference for this arithmetic sequence
                          5, 9, 13, 17 ...


48. Find the 10th term of the sequence
                          3, 5, 7, 9, ...

49. Find the common ratio for the sequence
                   [image: http://www.regentsprep.org/Regents/math/algtrig/ATP2/GeoSeq10.gif]

50. Find the 7th term of the sequence
                         2, 6, 18, 54, … 

51. Which function will always exceed the other function when comparing the two in either a growth or decay situation with the same number as the common difference and common ratio?  Choose the correct answer below.
a. A linear function will always exceed exponential function with the same number as the common difference and the common ratio.
b. An exponential function will always exceed a linear function with the same number as the common ratio and the common difference.

Solutions to Pre-assessment
For Problems 1-10, use properties of exponents to write each of the following expressions in a simpler equivalent form.

Solutions:
1.  (y10)(y3)  = y13					6.   (3x2y3)(4x4y7) = 12x6y10

2.  (a4)3  = a12					7.   (2xy5)3 = 8x3y15

3.  (b2)0  = 1					8.   (–3a5)2(2ab3) = 18a11b3

4. c8/c2 = c6					9.   18x6/3x3 = 6x3

5. (3t)-2 = 1/9t2					10.  6xy-1 = 6x/y

Express in correct scientific notation:
Solutions:
11.   61,500 = 6.15 x 104
12.   0.0000568 = 5.68 x 10-5
13.   321 = 3.21 x 102
14.   64,960,000 = 6.496 x 107
15.   0.07085 = 7.085 x 10-2
Express in standard form:
Solutions:
16.   1.09 x 103 = 1.090
17.   4.22715 x 108 = 422,715,000
18.   3.078 x 10-4 = 0.0003078
19.  9.004 x 10-2 = 0.09004
20.  5.1874 x 102 = 518.74
Multiply or divide as indicated and express in correct scientific notation:
Solutions:
21.   (2.85 x 107)(3.16 x 10-3) = 9.006 x 104
22.   (9.12 x 10-5)/(3.8 x 106) = 2.4 x 10-11
23.  (6.2 x 103)(3.8 x 105)/1.9 x 104 = 1.24 x 105
24.  (1.5 x 104)(6.25 x 10-3)/1.25 x 10-4 = 7.5 x 105
25.   (5.06 x 106)(8.24 x 10-3)/2.2 x 105 = 1.8952 x 10-1
Show your work for the following application problems.
26.  Light travels at approximately 3.0 x 108 m/sec.  How far does light travel in one week?
Solution: 
Determine the number of seconds in one week.
60 · 60 · 24 · 7 = 604800 sec. or 6.048 x 105 sec.
Now, multiply times the speed of light.
(3.0 x 108) · (6.048 x 105) = 18.144 x1013. 
Light will travel 1.8144 x 1014 meters in one week. 
27.  Assume that there are 20,000 runners in the New York City Marathon..  Each runner runs a distance of 26 miles.   If you add together the total number of miles for all runners, how many times around the globe would the marathon runners have gone?   (Consider the circumference of the earth to be 2.5 x 104 miles.)                               
Solution: 
The total miles run are 20,000 x 26 = 520,000 miles.
Divide the total miles by the circumference.
(5.2 x 105) / (2.5 x 104) = 2.08 x 101 = 20.8
The runners, together, ran around the globe 20.8 times.
28.  Mercury's average distance from the sun is 57,910,000 km.  The Earth is approximately 93,000,000 miles from the sun.  What would be the distance of a trip from Mercury to Earth, via the Sun? (Hint: 1 km = 0.62 mi)  Use Scientific Notation to solve this question.                            
Solution: 
1 km = 0.62 mi
57,910,000 km.  = 35,904,200 miles 
9.3 x 107 + 3.59042 x 107 = 12.89042 x 107   or 1.289042 x 108 or 128,904,200 miles
29.  One of the fastest supercomputers in the world is NEC's Earth Simulator, which operates at a top-end of 40 teraflops (forty trillion operations per second).   How long would it take this computer to perform 250 million calculations? 
Solution: 
Forty trillion is 4.0 x 1013
 250 million is 2.5 x 108
Divide:
(2.5 x 108) / (4.0 x 1013) = 0.625 x 10-5 = 0.0000625th of a second.
30.  The half-life of Uranium 234 is 2.5 x 105 years and the half-life of Plutonium is 8.0 x 107 years.  How many times greater is the half-life of Plutonium than Uranium 234?
Solution: 
Divide:
(8.0 x 107) / (2.5 x 105) = 3.2 x 102 = 320 times greater.
31.  The Earth is approximately 93,000,000 miles from the sun.  How long does it take light from the sun to reach the earth?  Use the speed of light to be 1.86 x 105 miles per second.
Solution: 
Light travels 1.86 x 105 miles per sec.
Distance to the sun is 9.3 x 107 miles.
( 9.3 x 107 ) / ( 1.86 x 105 ) = 5.0 x 102 = 500 seconds (which is approximately 8.333 minutes).
32.  Light travels at a speed of 1.86 x 105 miles per second.  If a "light year" is the distance that light travels in one year, how many miles are in a light year?   
Solution: 
Light travels 1.86 x 105 miles per sec.

Determine the number of seconds in a year.
60·60·24·365 = 31536000 seconds in a year or 3.1536 x 107 seconds
Multiply the speed of light times the number of seconds:
(1.86 x 105) · (3.1536 x 107) = 5.865696 x 1012 miles or 5,865,696,000,000 miles
33.  In 2005, the population of the United States was about 296 million people. The annual rate of growth in the population is about 1%.

a. [image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\17.jpg]Complete the following table showing the predicted population, to the nearest million, of the U.S. for the six years from 2006 to 2010.


b. Write a NOW-NEXT rule that could be used to calculate U.S. population estimates for a year
based on the previous year’s population.

NEXT =__________________________

c. Write a rule beginning “y = …” that could be used to calculate U.S. population estimates for any number of years after 2005.

y =____________________________

d. Estimate the population of the U.S. in 2030.

Population of the U.S. in 2030:__________________________
Solutions:
[image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\1.jpg]
Solve the following problems dealing with exponential functions.  You may use your graphing calculator.
34. The graph of f(x) = 2x ________________________.
a. intersects the x-axis
b. intersects the y-axis
c. intersects both axes
d. intersects neither axes
Solution: b
35. Find the domain of f(x) = 7x.  ____________________
a. all real numbers
b. all positive real numbers
c. all real numbers greater than one
d. all real numbers less than zero
Solution: a
36. Find the range of y = 2x-1.  ___________________ 
a. (1, ∞)
b. [1, ∞)
c. (-1, ∞)
d. [-1, ∞)
Solution: c
37.  For what values of x will the function y = 4x be greater than or equal to one?
a. all values of x
b. all x > 0
c. all x > 0
d. all x < 0
Solution: c
38. Is the function y = 5  3x the same as the function y = 15x?
a. Yes
b. No
Solution: b
39. You are asked to solve the following problem on your calculator: (33)2.  Which of the following scientific calculator entries is INCORRECT? _______________________
	 a. 3 [image: ytoxkey]3 [image: ytoxkey]2 [image: Equal]
 
	b.  3 [image: ytoxkey]3 [image: Papply8]  [image: Equal]

	 c.  3 [image: ytoxkey]6 [image: Equal]
	d.  3 [image: ytoxkey]5 [image: Equal]



 


 
Solution: b and d
40. [image: http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/polycube.gif]Write and simplify an expression for the volume in cubic feet. (m and n are variables in this problem) 					_________________________________





Solution: 
V = Bh = (3mn)(3m)(15mn) = 135m3n2
41. Would the graph of y = 0.5x show exponential growth or exponential decay? __________
a. exponential growth
b. exponential decay 
Solution: b
42. Which ordered pair represents the y-intercept for the function y = 2x ? __________
c. (0,0)
d. (0,1)
e. (0,2)
Solution: b


43. The graph of y = 2x lies in which Quadrants? __________
f. I, II
g. I, III
h. I, IV

Solution: a








44. Which graph below depicts y = 3x + 2?  __________

[image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\36.jpg]















Solution: c


45. An important characteristic of exponential decay is the time required for the decaying quantity to fall to one half of its initial value.  This time is called the half-life.  A radioactive substance decays exponentially with a half-life of 500 years.  After 1,500 years, what percent of the radioactive material remains?
a. 30%
b. 15% 
c. 12.5%  
Solution: c
46. The number of wolves in the wild in the northern section of the Catawaba county is decreasing at the rate of 3.5% per year.  Your environmental studies class as counted 80 wolves in the area.  
a. Make a table to illustrate the decline.
	Year
	0
	1
	2
	3
	4

	Number of Wolves
	80
	
	
	
	


	
b. Write a NOW-NEXT rule that could be used to calculate U.S. population estimates for a year based on the previous year’s population.

NEXT =__________________________

c. Write a rule beginning “y = …” that could be used to calculate the wolf population estimates for any number of years.

y =____________________________

d. Estimate the population of the wolves in 10 years:__________________________.

e. After how many years will this population of 80 wolves drop below 15 wolves, if this rate of decrease continues?

Solutions: 
a.  Make a table to illustrate the decline.
	Year
	0
	1
	2
	3
	4

	Number of Wolves
	80
	77
	74
	72
	69



b. NEXT = NOW  r
NEXT = NOW  (1 – 0.35)
NEXT = NOW  (0.965)

c. y = abx
y = 80  (1 – 0.35)x
y = 80  (0.965)x

d. y = 80  (0.965)x
y = 80  (0.965)10
y = 56

e. Looking for 15 wolves or less – 
y = 80  (0.965)45 = 16
y = 80  (0.965)50 = 13
y = 80  (0.965)47 = 14.9 = 15;  It will take 47 years to have 15 or less wolves.

47. Find the common difference for this arithmetic sequence
                          5, 9, 13, 17 ...
Solution: 
17 – 13 = 4; 31 – 9 = 4; 9 – 5 = 4;   The common difference is 4.

48. Find the 10th term of the sequence
                          3, 5, 7, 9, ...

Solution:   The common difference is 2; therefore the tenth term of the sequence is 21.

49. Find the common ratio for the sequence
                   [image: http://www.regentsprep.org/Regents/math/algtrig/ATP2/GeoSeq10.gif]
Solution: 
-3/6 = -1/2;  (3/2)/-3 = -1/2;  (-3/4)/(3/2) = -1/2
The common ratio is -1/2

50. Find the 7th term of the sequence
                         2, 6, 18, 54, … 
Solution:  The common ratio is 3; therefore, the seventh term of the sequence is 1,458.

51. Which function will always exceed the other function when comparing the two in either a growth or decay situation with the same number as the common difference and common ratio?  Choose the correct answer below.
c. A linear function will always exceed exponential function with the same number as the common difference and the common ratio.
d. An exponential function will always exceed a linear function with the same number as the common ratio and the common difference.
Solution: b
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