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Question 6 

 
The function f is defined by the power series 
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for all real numbers x for which the series converges. The function g is defined by the power series 
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for all real numbers x for which the series converges. 
(a) Find the interval of convergence of the power series for f. Justify your answer. 
(b) The graph of ( ) ( )y f x g x= −  passes through the point ( )0, 1 .−  Find ( )0y′  and ( )0 .y′′  Determine whether y 

has a relative minimum, a relative maximum, or neither at 0.x =  Give a reason for your answer. 
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The series converges when 1 1.x− < <  

When 1,x =  the series is 1 2 3
2 3 4− + − +L  

This series does not converge, because the limit of the 
individual terms is not zero. 
 

When 1,x = −  the series is 1 2 3
2 3 4+ + +L  

This series does not converge, because the limit of the 
individual terms is not zero. 
 
Thus, the interval of convergence is 1 1.x− < <  
 
 

 

5 : 

 1 : sets up ratio
 1 : computes limit of ratio
1 : identifies radius of convergence

 1 : considers both endpoints
 1 : analysis/conclusion for
      both endpoints
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(b) ( ) 21 4 9
2 3 4f x x x′ = − + − +L  and ( ) 10 .2f ′ = −  

( ) 21 2 3
2! 4! 6!g x x x′ = − + − +L  and ( ) 10 .2g′ = −  

 
( ) ( ) ( )0 0 0 0y f g′ ′ ′= − =  

( ) 40 3f ′′ =  and ( ) 2 10 .4! 12g′′ = =  

Thus, ( ) 4 10 0.3 12y′′ = − >   

Since ( )0 0y′ =  and ( )0 0,y′′ >  y has a relative minimum 
at 0.x =  

 

4 : 

( )
( )

 1 : 0
 1 : 0
1 : conclusion
1 : reasoning
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Question 6 
 
Overview 
 
This problem dealt with power series. Students were given the power series expansions of two functions, f and 
g. In part (a) they were asked to find the interval of convergence of the power series for f. Part (b) dealt with the 
graph of ( ) ( ).y f x g x= −  Students had to know how to read or compute the values of the first and second 
derivatives of y at 0x =  from the series for f and g. They then needed to use this information to describe the 
nature of the critical point of y at 0.x =  
 
Sample: 6A 
Score: 9 
 
The student earned all 9 points. In part (b) the student restarts the problem on the third line and earned all points. 
 
Sample: 6B 
Score: 6 
 
The student earned 6 points: 2 points in part (a) and 4 points in part (b). In part (a) the student sets up an incorrect 
Ratio Test and does not compute a limit. The student earned the 2 points by stating the correct interval of 
convergence for the ratio and testing the endpoints. In part (b) the student calculates ( )0y′  and ( )0y′′  and arrives 
at the correct conclusion with good reasoning. 
 
Sample: 6C 
Score: 4 
 
The student earned 4 points: 1 point in part (a) and 3 points in part (b). In part (a) the student sets up the ratio 
correctly but does not identify the correct interval of convergence. In part (b) the student correctly calculates 

( )0y′  and ( )0y′′  and arrives at a correct conclusion. However, the student does not include a reason for the 
answer. 
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