
AP Calculus 
6.1  Worksheet 

All work must be shown in this course for full credit.  Unsupported answers may receive NO credit. 

1. A general solution to a differential equation will have  a _________________in the solution.

2. Find the general solution to the differential equations below:  (need more practice? … page 327 #2 and #4)

a)  4 25 sec
dy

x x
dx

= +  b) 3sin 8xdy
x e x

dx
-= - +

 c)  
2

1 1

1

dy

dx xx
= -

-
d)  ( ) 2

1
5 ln 5

1
xdy

dx x
= -

+

3. Find the particular solution y = f  (x) using the given initial condition.  How are these different than solutions in the last question?
(need more practice? … p327 #11, 12, 14, 16, 17, 20)

 a)  
2 4

1 3
12

dy

dx x x
=- - +   and y = 3 when x = 1. b)  

2

1 1
6

dx

dt t t
= - +   and x = 0 when t = 1. 

c)  6 27 3 5
du

x x
dx

= - +  and u = 1 when x = 1. d)  4sec tan 6tdv
t t e t

dt
= + + and v = 5 when t = 0.



From your textbook … page 322 … 
“An initial condition determines a particular solution by requiring that a solution curve pass through a given point.  If the curve is 
continuous, this pins down the solution on the entire domain.  If the curve is discontinuous, the initial condition only pins down  the 
continuous piece of the curve that passes through the given point.  In this case, the domain of the solution must be specified.” 

4. Which (if any) of the examples in question 3, require you to specify a domain?  What are those domains?

5. Construct a slope field for each differential equation.  Draw tiny segments through the twelve lattice points shown in the graph.

 a)  2
dy

y
dx

= b)  
2

dy x

dx y
=

6. For each slope field above, sketch the solution curve that passes through the point (0, 1).
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For each problem, find a differential equation that could be represented with the given slope 

field. a)  b)  
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8.  Use separation of variables to solve each differential equation.  Indicate the domain over which the solution is valid. 
 

 a)  
dy x

dx y
=   and y = 2 when x = 1.    b)  22

dy
xy

dx
=-   and y = 0.25 when x = 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  Solve the initial value problem 
2

2
2 6

d y
x

dx
= -  given that y (0) = 1 and ( )' 0 4y = . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.  Solve the differential equation  
dy

ky
dt

=  by using separation of variables and assuming k is a constant. 

(Solving this differential equation means getting an equation of the form “y = …”) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



11.  [MATCHING]  Connect each of the six slope fields shown below to their differential equations.  Explain each choice. 
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f) ∫𝑥"√4 + 𝑥𝑑𝑥		      g) ∫ #!

("%#)"
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  h) ∫ '('
('%")"

        i) ∫"!"### 𝑑𝑥	 , 𝑥 > 0   

 
 
 
 
 
 
 
 
 
 
 
 
  j) ∫ $

$"!
$$%!

𝑑𝑥       k) ∫ &#
√#(!%)√#*

    

 
 
 
 
 
 
 
 
 
 
  l) ∫𝑒#"$

$𝑑𝑥         m) ∫ √𝑥+ + 3cos 𝑥" (𝑥) − sin 𝑥)𝑑𝑥   
 
 
 
 
 
 
 
 
 
 
  n) ∫ tan) 𝑥 𝑑𝑥      p) ∫ cos)(3𝑥)𝑑𝑥   q) ∫5𝑥 	tan(𝑥))𝑑𝑥 

 
 
 
 
 
 
 
 
 
+ textbook p 338 # 47 – 52  
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+ textbook p 338 # 53 – 66



AP Calculus 
6.4  Worksheet 

All work must be shown in this course for full credit.  Unsupported answers may receive NO credit. 

1. Suppose the rate of change of y is proportional to the amount of y present.

a) Write the differential equation that this statement represents.

b) Solve the differential equation from part a … do not skip ANY steps.

2. Find the particular solution  y = f (x) to each differential equation using the given initial value.

a)  ( )( )5 2
dy

y x
dx

= + +    and y = 1 when x = 0. b)  ( )1
8

5

dy
y

dx
= - and y = 6 when x = 0

c)  2cos
dy

y
dx

=    and y = 0 when x = 0. d)  x ydy
e

dx
-=   and y = 2 when x = 0. 



3. [No Calculator]  The rate of change in the population of  a group of elk in the local national forest is proportional to the difference
between the maximum number of elk the forest can support and the number of elk currently present.  At time t = 0, when the number
of elk are first counted, there are 40 elk.  If L (t) is the number of elk at time t years after they are first counted, then

( )1
500

4

dL
L

dt
= -

a) Are the elk increasing in number faster when there are 160 or when there are 360?  Explain and use correct notation.

b) Find an equation for
2

2

d L

dt
 in terms of L.    What does 

2

2

d L

dt
 tell you about the graph of L ? 

c) Use separation of variables to find the particular solution to ( )1
500

4

dL
L

dt
= - if L (0) = 40.

4. [No Calculator]  If 2dy
dt y=-  and if y = 1 when t = 0, what is the value of t for which 1

2y =  ? 

A) 1
2 ln 2-

B) 1
4-

C) 1
2 ln 2

D) 2
2

E) ln 2

5. [Calculator]  A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later.  If the weight of the puppy during its first 6
months is increasing at a rate proportional to its weight, then how much will the puppy weigh when it is 3 months old?

A) 4.2 pounds
B) 4.6 pounds
C) 4.8 pounds
D) 5.6 pounds
E) 6.5 pounds



6. [Calculator]  During the zombie invasion of a small town the number of infected people is proportional to the difference between
the town’s population and the number of zombies currently roaming around.  There are 8 zombies roaming around when they are first
discovered (call this time t = 0 hours).  If Z (t) represents the number of zombies roaming the town at time t, then

( )0.05 1100
dZ

Z
dt

= -

a) Find a tangent line to the graph of Z when t = 0.

b) Find
2

2

d Z

dt
 in terms of Z .  

c) Use your tangent line from part a to estimate the number of zombies roaming the town 12 hours after they are first 
discovered (t = 12).  Is this an over approximation or an under approximation?  Explain. 

d) Use separation of variables to find the particular solution for Z (t) if Z (0) = 8.
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