
 2003 TEXAS INSTRUMENTS INCORPORATED DISCOVERING MATH ON THE VOYAGE™ 200 PLT B-15 

Teacher Information (Continued) 

Activity 11  
Modeling Damped Motion 
(Continued) 

Answers to Instructions: Part B 

8. y = 0.205(0.776)x. This equation provides a good 
fit for the amplitude data. 

9. The model in which the amplitudes decay 
exponentially fits the distance-versus-time  
data well. 

 

Answers to Questions 

1. The b-value remains the same. Because sine and 
cosine are out of phase by one-quarter period, the 
new c-value, c � , is given by: c � = c � P/4, where P 
is the period of oscillation. 

2. Because the amplitude values are increasing 
with time, the base for the exponential modeling 
curve would have to be greater than 1. The form 
of the sinusoidal portion of the model would 
remain the same. 

3.  For undamped oscillations, the velocity-versus-
distance curve would have an elliptical shape. 
Because velocity and distance both decay  
with time, the resulting plot spirals towards  
the origin. 

 

Activity 12 
What is the Number “e” 

Answers to Instructions: Part A 

2. �ƒ(x)dx = 1.38629 

3. b = 2.7 

4.  F(0) = 0 

 F x t t dt
x

( ) cos( )= + ⋅∫ 23
0

 

 xF (x ) cos(x )23= +�  

 2F ( ) 3 2
4 2

π π= +�  

 

7. (x, y) = (1, 0) The value of any integral from  
1 to 1 is zero. 

10. 2.718 
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B-16   DISCOVERING MATH ON THE VOYAGE™ 200 PLT    2003 TEXAS INSTRUMENTS INCORPORATED 

Teacher Information (Continued) 

Activity 12 
What is the Number “e” 
(Continued) 

Answers to Instructions: Part A 

11. 
d

dx ∫ ln(x) = 
1
x

 

 
d

dx
 myst(x) = 

1
x

 

 myst(x) = ln(x) 

 

Answers to Part A—Extra Practice 

1.  f(0) = 0, f(1) = 1.11145, g(0) = �1.11145, g(1) = 0 

2. f x x�� � = +3 1  and g x x3 1= +�� �  

3. They differ by a constant, x dx3
0

1
1+ ⋅ =∫  1.11145 

4. 
x

f (x )
x

�
⋅=

⋅ +

2

3

3
2 1

 

 

5. u x f u t dt
x

= ⋅ ⇒ = + ⋅
⋅

∫2 13
0

2
( )  and 

 
d

dx
f u t dt x

x

( ) = + ⋅ = ⋅ +
⋅

∫ 3
0

2
31 8 1  

 

u(x) f(u) 
d f u

dx

( )
 

u = x2 
t dt

x
3

0
1

2

+ ⋅∫  
2 16⋅ ⋅ +x x  

u = x3 
t dt

x
3

0
1

3

+ ⋅∫  
3 12 9⋅ ⋅ +x x  

u = ex 
t dt

ex

3
0

1+ ⋅∫  
e ex x⋅ +⋅3 1  

u = sin(x) 
t dt

x
3

0
1+ ⋅∫

sin( )

 cos( ) sin ( )x x⋅ +3 1  

 ( ) ( )
u(x )d

t dt u (x ) u(x )
dx

3 3

0
1 1+ ⋅ = ⋅ +∫ �  

 

6. ( ) ( )
u(x )

a

d
g(t ) dt g u(x ) u (x )

dx
⋅ = ⋅∫ �  
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 2003 TEXAS INSTRUMENTS INCORPORATED DISCOVERING MATH ON THE VOYAGE™ 200 PLT B-17 

Teacher Information (Continued) 

Activity 12 
What is the Number “e” 
(Continued) 

Answers to Part B—Extra Practice 

1. Let y = the number of bacteria after t hours.  

Then 
dy

dt
 = 0.082 � y.  

 Separate the variables:  
dy
y

 = 0.082 � dt 

 Integrate both sides of the equation: 
ln(|y|) = 0.082 � t + k 

 Solve the resulting equation for y given y > 0: 
y = e082t + k 

 Solve for k, given that y = 100 when t = 0:  
k = 2 � ln(10). 

 Define k = 2ln(10). The growth equation is 
y =100 � (1.08546)t 

 Solve for t when y = 10000, t = 56.1606. The 
bacteria will increase from 100 to 10000 in  
56.16 hours. 

 

2. Let y = the percentage of Carbon 14 t years from 

now, then 
dy

dt
 = r � y 

 Separate the variables dy
y

 = r � dt 

 Integrate both sides of the equation:  
ln(|y|) = r � t + k 

 Solve the resulting equation for y given y > 0: 
y = er � 1 + k 

 Solve for k given y = 4.7 when t = 0: k = 1.54756. 
Define k = 1.54756. 

 Solve for r given y = 9.4 when t = -5700.   
r = �.000122.  

 Define r = �.000122. 

 The exponential decay equation is:  
y = 4.7 � (.999878)t 

 Take the natural logarithm of both sides of the 
equation:  ln(y) = �.000122 � t + 1.54756 

 Solve this logarithmic equation for t given y = 100:  
t = �25143.8 

 The campsite is approximately 25,000 years old. 
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