
Lecture Quiz 3 Solutions – Monday, February 4, 2008 Blue version 
 

1. Solve the DE: 4

14
t

y
tdt

dy
=+ .  [8 points total] 

 
 Common sense will dictate that integrating factor should be used… 
 

 Find the integrating factor: 4ln4
4

)(
)( teeet tdt

tdttp
==∫=∫=μ  2 points for this 

  (they must show an absolute value) 

 Use the integrating factor: 14'4 =⎟
⎠
⎞

⎜
⎝
⎛ + y

t
yt  1 point for this 

 Modify the left side: ( ) ( ) dtytdyt
dt
d

=⇒= 44 1  1 point for this 

 Integrate both sides: ( ) Ctytdtytd +=⇒= ∫∫ 44  2 points for this 
  (they must have a constant) 

 Solve for y: 43

1
t
C

t
y +=  or 4t

Cty +
=  2 points for this 

 
2. Is 3223 tyyty =+′−′′′  linear or nonlinear?  What is the order of the DE?  [2 points total] 
 
 This equation is nonlinear. 1 point 
 Its order is three (or third). 1 point 
 
3. A radioactive substance has a half-life of 3 days.  We begin with 12 g of this substance.  How much of 

the substance remains after 1 week (nearest tenth)?  [8 points total] 
 
 The standard growth equation is kteyy 0=  2 points 
  (in case full development is shown) 
 We start with 12 g, so ktey 12=  1 point 

 Use half-life to find k: 
3

2ln
2
1126 33 −

=⇒=⇒= kee kk , 

 so 5273472410707101866484360.23104906−≈k  3 points 
 
 Equation becomes tey 231.012 −= … 
 Find y when t = 7: )7(231.012 −= ey  
 085127558458979522992122.38110157≈  or 2.4 g 2 points 
 
As specified in the syllabus, two points are deducted for missing name, ID, or recitation section number.  Thus, 
these last two points for required information make this a 20 point quiz. 



Lecture Quiz 3 Solutions – Monday, February 4, 2008 Green version 
 

1. Solve the DE: 2

12
t

y
tdt

dy
=+ .  [8 points total] 

 
 Common sense will dictate that integrating factor should be used… 
 

 Find the integrating factor: 2ln2
2

)(
)( teeet tdt

tdttp
==∫=∫=μ  2 points for this 

  (they must show an absolute value) 

 Use the integrating factor: 12'2 =⎟
⎠
⎞

⎜
⎝
⎛ + y

t
yt  1 point for this 

 Modify the left side: ( ) ( ) dtytdyt
dt
d

=⇒= 22 1  1 point for this 

 Integrate both sides: ( ) Ctytdtytd +=⇒= ∫∫ 22  2 points for this 
  (they must have a constant) 

 Solve for y: 2

1
t
C

t
y +=  or 2t

Cty +
=  2 point for this 

 
2. Is 334 tyyty =−′+′′  linear or nonlinear?  What is the order of the DE?  [2 points total] 
 
 This equation is linear. 1 point 
 Its order is two (or second). 1 point 
 
3. A radioactive substance has a half-life of 5 days.  We begin with 16 g of this substance.  How much of 

the substance remains after 2 weeks (nearest tenth)?  [8 points total] 
 
 The standard growth equation is kteyy 0=  2 points 
  (in case full development is shown) 
 We start with 16 g, so ktey 16=  1 point 

 Use half-life to find k: 
5

2ln
2
1168 55 −

=⇒=⇒= kee kk , 

 so 9164883446424261119890610.13862943−≈k  3 points 
 
 Equation becomes tey 1386.016 −= … 
 Find y when t = 14: )14(1386.016 −= ey  
 559597253893599940700132.29739670≈  or 2.3 g 2 points 
 
As specified in the syllabus, two points are deducted for missing name, ID, or recitation section number.  Thus, 
these last two points for required information make this a 20 point quiz. 



Lecture Quiz 3 Solutions – Monday, February 4, 2008 Brown version 
 

1. Solve the DE: 3
13
t

y
tdt

dy
=+ .  [8 points total] 

 
 Common sense will dictate that integrating factor should be used… 
 

 Find the integrating factor: 3ln3
3

)(
)( teeet tdt

tdttp
==∫=∫=μ  2 points for this 

  (they must show an absolute value) 

 Use the integrating factor: 13'3 =⎟
⎠
⎞

⎜
⎝
⎛ + y

t
yt  1 point for this 

 Modify the left side: ( ) ( ) dtytdyt
dt
d

=⇒= 33 1  1 point for this 

 Integrate both sides: ( ) Ctytdtytd +=⇒= ∫∫ 33  2 points for this 
  (they must have a constant) 

 Solve for y: 32
1

t
C

t
y +=  or 3t

Cty +
=  2 point for this 

 
2. Is 323 tyyty =+′−′′  linear or nonlinear?  What is the order of the DE?  [2 points total] 
 
 This equation is linear. 1 point 
 Its order is two (or second). 1 point 
 
3. A radioactive substance has a half-life of 2 days.  We begin with 12 g of this substance.  How much of 

the substance remains after 1 week (nearest tenth)?  [8 points total] 
 
 The standard growth equation is kteyy 0=  2 points 
  (in case full development is shown) 
 We start with 12 g, so ktey 12=  1 point 

 Use half-life to find k: 
2

2ln
2
1126 22 −

=⇒=⇒= kee kk , 

 so 2909708616060702799726540.34657359−≈k  3 points 
 
 Equation becomes tey 3466.012 −= … 
 Find y when t = 7: )7(3466.012 −= ey  
 573601266543117798212861.06066017≈  or 1.1 g 2 points 
 
As specified in the syllabus, two points are deducted for missing name, ID, or recitation section number.  Thus, 
these last two points for required information make this a 20 point quiz. 



Lecture Quiz 3 Solutions – Monday, February 4, 2008 Purple version 
 

1. Solve the DE: 5
15
t

y
tdt

dy
=+ .  [8 points total] 

 
 Common sense will dictate that integrating factor should be used… 
 

 Find the integrating factor: 5ln5
5

)(
)( teeet tdt

tdttp
==∫=∫=μ  2 points for this 

  (they must show an absolute value) 

 Use the integrating factor: 15'5 =⎟
⎠
⎞

⎜
⎝
⎛ + y

t
yt  1 point for this 

 Modify the left side: ( ) ( ) dtytdyt
dt
d

=⇒= 55 1  1 point for this 

 Integrate both sides: ( ) Ctytdtytd +=⇒= ∫∫ 55  2 points for this 
  (they must have a constant) 

 Solve for y: 54
1

t
C

t
y +=  or 5t

Cty +
=  2 point for this 

 
2. Is 3234 tyyty =−′+′′′  linear or nonlinear?  What is the order of the DE?  [2 points total] 
 
 This equation is nonlinear. 1 point 
 Its order is two (or second). 1 point 
 
3. A radioactive substance has a half-life of 4 days.  We begin with 16 g of this substance.  How much of 

the substance remains after 2 weeks (nearest tenth)?  [8 points total] 
 
 The standard growth equation is kteyy 0=  2 points 
  (in case full development is shown) 
 We start with 16 g, so ktey 16=  1 point 

 Use half-life to find k: 
4

2ln
2
1168 44 −

=⇒=⇒= kee kk , 

 So 6454354308030351399863270.17328679−≈k  3 points 
 
 Equation becomes tey 1733.016 −= … 
 Find y when t = 14: )14(1733.016 −= ey  
 097801688724223730950481.41421356≈  or 1.4 g 2 points 
 
As specified in the syllabus, two points are deducted for missing name, ID, or recitation section number.  Thus, 
these last two points for required information make this a 20 point quiz. 


