APPLICATIONS OF EXPONENTIAL AND LOGARITHMIC FUNCTIONS

1.
An exponential function has the general form 
[image: image1.wmf]y

ab

x

=

.

(a)  What is the equation of the asymptote of this function?

(b)  A particular exponential function goes through the points (2, 36) and (1, 12), and has the x-axis as a horizontal asymptote.  Substitute these values into the equation 
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 for x and y to create a system of two equations with two unknowns.  (The unknowns will be a and b.)

(c)  Use substitution to solve the system.  That is, solve one of the equations for either a or b, and substitute that result into the other equation.

(d)  What is the exponential function that passes through (2, 36) and (1, 12)?

2.
I’d like to have $40,000 in 8 years, and I only have $1000 now.  What interest rate do I need to find which, when compounded annually, will fulfill my needs?

(a)  To help me solve this, set up an exponential equation:

Let y = the amount of money, and let x = the number of years, and let b be the “multiplier” (the base).  Write the equation in the form 
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.  Use this equation to find the interest rate.

(b)  Try another one:  I start with $7800 and I want to have $18,400 twenty years from now.  What interest rate do I need (compounded yearly?)

(c)  Which of these two scenarios do you think is more likely to happen?

3.
An exponential function contains the two points (3, 12.5) and (4, 11.25).

(a)  Is the exponential function increasing or decreasing?

(b)  This exponential function does not have the x-axis as a horizontal asymptote.  The horizontal asymptote for this function is the line y = 10.  Make a sketch of the graph showing the horizontal asymptote.

(c)  If this function has the equation 
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, what would be the value of k?

(d)  Substitute the known points into the equation 
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, and solve the system for a and b.

(e)  What is the equation of the function?
The Case of the Cooling Corpse

The coroner’s office is kept at a cool 17 C. Agent 008 kept pacing back and forth trying to keep warm as he waited for any new information about his latest case. For over three hours now, Dr. Dedman had been performing an autopsy on the Side Road Slasher’s latest victim, and Agent 008 could see that the temperature of the room and the deafening silence were beginning to irritate even Dr. Dedman. The slasher had been creating more work than Dr. Dedman cared to investigate.

“Dr. Dedman, don’t you need to take a break? You’ve been examining this dead body for hours! Even if there were any clues, you probably wouldn’t see them at this point,” Agent 008 queried.

“I don’t know.” Dr. Dedman replied. “I just have this feeling something is not quite right. Somehow the slasher slipped up with this one and left a clue. We just have to find it.”

“Well, I have to check in with HQ,” 008 stated. “Do you mind if I step out for a couple of hours?”

“No, that’s fine.” Dr Dedman responded. “Maybe I’ll have something by the time you return.”

“Sure,” 008 thought to himself. Someone always wants to be the hero and solve everything himself. The doctor just doesn’t realize how big this case really is. The slasher has left a trail of dead bodies through five states! 008 left, closing the door quietly. As he walked down the hall, he could hear the doctor’s voice fade away, as he described the victim’s gruesome appearance into the tape recorder.

The hallway from the coroner’s office to the elevator was long and dark. This was the only way to Dr. Dedman’s office. Didn’t this frighten most people? Well, it didn’t seem to bother old Ajax Boraxo who was busy mopping the floor, thought 008…most of the others wouldn’t notice, he reminded himself.

He stopped briefly to use the restroom and bumped into one of the deputy coroners. “Dedman still at it?” “Sure is, Dr Quincy. He’s totally obsessed. He’s certain there is a clue.” As usual, when leaving the courthouse, 008 had to sign out.

“How’s it going down there, Agent 008?” Sergeant Foust asked. Foust spent most of his shifts monitoring the front door, forcing all visitors to sign in, while he recorded the time next to the signature. Agent 008 wondered if Foust longed for more exciting aspect of law enforcement. He thought if he were doing Foust’s job he would be a little stir-crazy sitting behind a desk most of the day. Why would someone become a

cop to do this?

“Dr Dedman is convinced he will find something soon. We’ll see!” Agent 008 responded. He noticed the time: ten minutes to two o’clock. Would he make it to HQ before the chief left?

“Well, good luck!” Foust shouted as 008 headed out the door.

 
Agent 008 sighed deeply when he returned to the courthouse. Foust gave his usual greeting: “Would the secret guest please sign in?” He would say, handing a pen to 008 as he walked through the door. Sign in again, he thought to himself. Annoying! 5:05 pm Agent 008 had not planned to be gone so long, but he had been caught up in what the staff at HQ had discovered about that calculator he had found. For a moment he saw a positive point to have anyone who came in or out of the court house sign in: he knew by quickly scanning the list that Dr. Dedman had not left. In fact, the old guy must still be working on the case.

As he approached the coroner’s office, he had a strange feeling that something was wrong. He couldn’t hear Dr Dedman. When he slowly opened the door, the sight he saw inside stopped him in his tracks. Evidently, Dr Dedman was now the newest victim of the slasher. But wait? The other body, the one the doctor had been working on was gone! Immediately, the security desk, with its annoying sign-in sheet came to mind. Yes there were lots of names on that list, but if he could determine the time of Dr Dedman’s death, he might be able to just scan the roster to find the murderer! Quickly, he grabbed a thermometer to measure the Doctor’s body temperature. He turned around and hit the security buzzer. The bells were deafening. He knew the building would be sealed off instantly and security would be there within seconds.

“Oh my!” Foust cried as he rushed in. “How did this happen? Who could have done this? I spoke to Dr Dedman less than an hour ago. What a travesty!”

As the security officers crowded into the room, Agent 008 explained what he knew, which was almost nothing. He stopped long enough to check the doctor’s body temperature: C 27 . That’s C 10 below normal. He figured the doctor had been dead for at least an hour. Then he remembered the tape recorder! Dr Dedman had been taping his observations; that was his standard procedure. They began looking everywhere for the

blasted thing. The slasher must have realized that the doctor was taping and taken it as well. Exactly an hour had passed during the search and Agent 008 noticed that the thermometer still remained in Dr Dedman’s side. The thermometer clearly read C 24 .  Agent 008 knew he could now determine the time of death precisely.

Coroner’s Office– Please Sign In

	Name
	Time In
	Time Out

	Rufin Vonboskin
	12:08
	2:47

	Lizzy Borden
	12:22
	1:38

	Chuck Manson
	12:30
	2:45

	Hanibal Lechter
	12:51
	1:25

	Ajax Boraxo
	1:00
	2:30

	D.C. Quincy
	1:10
	2:45

	Agent 008
	1:30
	1:50

	Ronda Ripley
	1:43
	2:10

	Jeff Domer
	2:08
	2:48

	Stacy Stiletto
	2:14
	2:51

	Blade Butcher
	2:20
	2:43

	Pierce Bronson
	3:48
	4:18

	Gashes Wound
	3:52
	5:00

	Slippery Eel
	3:57
	4:45

	Candy Carcass
	4:08
	4:23

	Milly Maniacal
	4:17
	4:39

	D.C. Quincy
	4:26
	4:50

	Fred Cruger
	4:35
	

	Danny Demented
	4:48
	4:57

	Larry Laceration
	5:04
	

	Agent 008
	5:05
	

	Security 
	5:12
	


(a)  Make a sketch showing the relationship between body temperature and time, starting from the time of death.  What type of function is it?

(b)  What is the asymptote for this relationship?  Why?

(c)  Use your data and the equation 
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 to find the equation that represents the temperature of the dead body at any given time

(d)  When did Dr. Dedman die.  Use algebra to justify your answer.  Give your answer to the nearest minute.

(e)  Who is the murderer?  Justify your answer with one or two English sentences, based on your answer to part (d).
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