
 
2019 RELEASED FREE RESPONSE SOLUTIONS – MR. CALCULUS 

 
2019 BC #5 

(no calculator) 
 
 
(a) 

  

f (x) = 1
x2 − 2x + k

= x2 − 2x + k( )−1

f '(x) = − x2 − 2x + k( )−2
2x − 2( )

f '(0) = − −2
k 2 = 2

k 2 = 6⇒ k = 1
3

     Note: only the positive square root since k > 0

 

(b) 

  

1
x2 − 2x −80

1

∫ dx = 1
(x − 4)(x + 2)

dx
0

1

∫

Partial fractions:  
1

(x − 4)(x + 2)
= A

x − 4
+ B

x + 2
1= A(x + 2)+ B(x − 4)

x = −2 :  B = − 1
6

x = 4 : A = 1
6

1
x2 − 2x −80

1

∫ dx = 1
(x − 4)(x + 2)

dx
0

1

∫ = 1
6

1
x − 4

− 1
x + 2

⎛
⎝⎜

⎞
⎠⎟0

1

∫ dx

                         = 1
6

ln x − 4 − ln x + 2( )⎤⎦0

1

                         = 1
6

ln
x − 4
x + 2

⎤

⎦
⎥

0

1

                         = 1
6

ln1− ln2( ) = − 1
6

ln2

 

(c) 

  

1
x2 − 2x +10

2

∫ dx = 1

x −1( )20

2

∫ dx   Improper integral

= lim
a→1−

x −1( )−2
dx +

0

a

∫ lim
b→1+

x −1( )−2
dx

b

2

∫
= lim

a→1−
− x −1( )−1⎤

⎦⎥0

a

+ lim
b→1+

− x −1( )−1⎤
⎦⎥b

2

= − lim
a→1−

1
a −1

− 1
0−1

⎡

⎣
⎢

⎤

⎦
⎥ − lim

b→1+

1
2−1

− 1
b−1

⎡

⎣
⎢

⎤

⎦
⎥

=  lim
a→1−

1
a −1

  diverges so the integral diverges .

 

 


