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Consider the differential equation ( )23 6 .ydy e x xdx = −  Let ( )y f x=  be the particular solution to the 

differential equation that passes through ( )1, 0 .  
(a)   Write an equation for the line tangent to the graph of f at the point ( )1, 0 .  Use the tangent line to 

approximate ( )1.2 .f  
(b)   Find ( ) ,y f x=  the particular solution to the differential equation that passes through ( )1, 0 .  

  
   
(a) 

( ) ( )
( )0 2

, 1, 0
3 ·1 6 ·1 3

x y
edy

dx =
− = −=  

 
An equation for the tangent line is ( )3 1 .y x= − −  
 
( ) ( )3 1. 1 .61. 2 02f ≈ − − = −  

 
 
 
 

3 : 
( ) ( ) 1 : 

 1 : tangent line equatio

 at the point , 1, 0

n
 1 : approximation

dy x ydx =
 

 

(b) ( )

( )

( )
( )

2

2

3 2

0 3 2

3 2

3 2

3 2

3 2

3 6

3 6

3
1 3 ·1 1

3 1
3 1

ln 3 1

ln 3 1   

y

y

y

y

y

dy x x dx
e
dy x x dx
e
e x C
e C C
e x x
e x x
y x

y x

x

x

x

−

−

−

−

= −

−

− − +

− = − + ⇒ =

− = − +

= − + −

− = − + −

= − − +

=

−

=∫ ∫

 

 
Note: This solution is valid on an interval containing 

1x =  for which 3 23 1 0.xx + − >−  
 

 

6 : 

 1 : separation of variables
 2 : antiderivatives
 1 : constant of integration
 1 : uses initial condition
 1 : solves for y

 

 
Note:  max 3 6  [1-2-0-0-0] if no constant of 

  integration 
 
Note: 0 6  if no separation of variables 

 



2012 AP® CALCULUS AB FREE-RESPONSE QUESTIONS 
 
 

© 2012 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

 

  GO ON TO THE NEXT PAGE. 
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 4. The function f is defined by � � 225f x x �  for 5 5.x� � �  

(a) Find � �.f x�  

 
(b) Write an equation for the line tangent to the graph of f at 3.x  �  

  

(c) Let g be the function defined by � � � �   for 5 3
7  for 3 5.

f x x
g x

x x
� � � �Î Ï � � � �Ð

 

Is g continuous at 3 ?x  �  Use the definition of continuity to explain your answer. 

(d) Find the value of 
5 2

0
25 .x x dx�Ô  

 
 



AP® CALCULUS AB 
2012 SCORING GUIDELINES  

 
Question 4 

 

© 2012 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

The function f is defined by ( ) 225f x x= −  for 5 5.x− ≤ ≤  

(a)   Find ( ).f x′  

(b)   Write an equation for the line tangent to the graph of f at 3.x = −  

(c)   Let g be the function defined by ( ) ( ) for 5 3
7 for 3 5.

f x x
g x

x x
− ≤ ≤ −= ® + − < ≤¯

 

Is g continuous at 3 ?x = −  Use the definition of continuity to explain your answer. 

(d)   Find the value of 
5 2
0

25 .x x dx−³  

(a) ( ) ( ) ( )1 22
2

1 25 2 , 5 52 25
xx x
x

f x x
− −= − − = − < <

−
′

 
 

 

 

2 : ( )f x′  
 

(b) ( ) 3 3
42 9

3
5

f = =
−

′ −
 

 

( ) 253 9 4f − = − =  
 

An equation for the tangent line is ( )34 3 .4y x= + +  
 

 

 

2 : 
( )1 : 3

1 : answer
f ′ −

®
¯

 

 

(c) ( ) ( ) 2

3 3 3
lim lim lim 25 4
x x x

g x f x x
− − −→− →− →−

= = − =  
 

( ) ( )
3 3

lim lim 7 4
x x

g x x
+ +→− →−

= + =  

 

Therefore, ( )
3

lim 4.
x

g x
→−

=  
 

( ) ( )3 3 4g f− = − =  
 

So, 
3

lim ( ) ( 3).
x

g x g
→−

= −
 

 

Therefore, g is continuous at 3.x = −  
 

 

 

2 : { 1 : considers one-sided limits
1 : answer with explanation

 

 

(d) Let 225 2u x d xu xd= − � = −  

( )

5 02
0 25

0
3 2

25

125
2
1 2·
2 3

1 1250 125
3 3

u

u

x x dx u du

u
=

=

− = −

ª º= −« »¬ ¼

= − − =

³ ³

 
 

 

3 : { 2 : antiderivative
 1 : answer

 

 

 




