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Question 6 

x ( )f x  ( )f x′  ( )g x  ( )g x′  

1 – 6 3 2 8 

2 2 –2 –3 0 

3 8 7 6 2 

6 4 5 3 –1 
 
The functions f and g have continuous second derivatives. The table above gives values of the functions and 
their derivatives at selected values of x. 

(a) Let ( ) ( )( ).k x f g x=  Write an equation for the line tangent to the graph of k at 3.x =  

(b) Let ( ) ( )
( ) .g xh x f x=  Find ( )1 .h′  

(c) Evaluate ( )
3

1
2 .f x dx′′∫  

  
   
(a) ( ) ( )( ) ( )

( ) ( )( ) ( ) ( )3 3
3

3 6 2 5 2 1
6 4

0
3

k f g
k f g f

g f
= = =

⋅ ⋅ ⋅′ ′ ′ ′= = = =
 

 
An equation for the tangent line is ( )10 3 4.y x= − +

3
2 : slope at x = 3

:
 1 : equation for tangent line

 
 

 

 

(b) ( ) ( ) ( ) ( ) ( )
( )( )

( )
( )

2

2

1 1 1 11
1

6 8 2 3 54 3
36 26

g f
f

h f g′ ′−
=

−

⋅ ⋅′

− −=
−
⋅

= = −
⋅

3
2 : expression for h′(1)

:
 1 : answer 

 

 

 

(c) ( ) ( ) ( ) ( )[ ]

( )[ ]

3 3
11

1 12 2 6 22 2
1 75 22 2

f x dx f x f f=′′ ′ ′ ′⌈ ⌉= −⌊ ⌋

= − − =

∫
 

 

{ 

{ 

{ 
3

2 : antiderivative
:

 1 : answer
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Question 6 

Overview 

In this problem students were given two general functions, f and g, that have continuous second derivatives. A 
table is presented with values of the functions and their derivatives at selected values of x. In part (a) students 
needed to find the equation of the line tangent to the graph of k at 3x = ,  where k is defined by 

( ) ((k x f g x= )).  This required application of the chain rule and use of values from the table to compute 

( ) ( )( ) ( )3k f g, ,= 3 3g,.  and ( ) ( )(3k f= g )3 .  In part (b) students were given ( ) (
(
g x

h x
f x

= )
)  and asked to 

compute ( )1h, .  Students were expected to use the quotient rule and values from the table. Alternately, the product 

rule and chain rule can be applied to ( ) ( ) ( )( 1h x g x f x _= . ) .  In part (c) students needed to evaluate the definite 

integral ( )
3

1
2f x,,∫ dx.  Using substitution of variables and applying the Fundamental Theorem of Calculus, 

students were expected to find an antiderivative involving f ,  and evaluate using values from the table. 

Sample: 6A 
Score: 9 

The response earned all 9 points.  

Sample: 6B 
Score: 6 

The response earned 6 points: 2 points in part (a), 3 points in part (b), and 1 point in part (c). In part (a) the 
student earned the first 2 points. The student does not present an equation for the tangent line. In part (b) the 
student’s work is correct. In part (c) the student has an error with the substitution. The student earned 1 of the first 
2 points and was not eligible for the third point. 

Sample: 6C 
Score: 3 

The response earned 3 points: no points in part (a), 2 points in part (b), and 1 point in part (c). In part (a) the 
student does not present a value for ( )3k, .  In part (b) the student earned the first 2 points. The student did not earn 
the third point because of an error in simplification. In part (c) the student has an error with the constant in the 
antiderivative. The student earned 1 of the first 2 points and was not eligible for the third point. 
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