
BC Calculus 
FAMAT State Convention 2004 

  
For all questions, E. NOTA means none of the above answers is correct. 
 
1) Which of the following series converge? 
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A) i, ii  B) i, iv  C) ii, iv  D) iii, iv  E) NOTA 
 
2) Which of the following represents the surface area of revolution of the graph  about the y-axis on the 

interval [ ]? 

xxxf 2)( 2 +=
2,0

 

A) ( )[ ]∫ +++
2

0

22 122 dxxxxxπ2  B) [ ]dxxxxx∫ +++
2

0

234 1442π   

C) [∫ ++
2

0

2 5842 dxxxxπ ]   D) dxx +
2

0

32∫2π    E) NOTA 

 
3) What is the area of one of the petals of the polar graph ( )θ4sin2=r ? 
 

A) 
8
π

  B) 
4
π

  C) 
3
π

  D) 
2
π

  E) NOTA 

 
4) What is the Maclaurin series for the function )arctan()( xxf = ? 
 

A) ...
!9!7!5!3

9753 xxxxx +−+−   B) ...
!8!6!4!2

8642 xxxx
+−+−1    

C) ...
!5!4!3!2

5432 xxxxx +++++1   D) ...
9753

9753 xxxxx +−+−   E) NOTA 

 

5) Evaluate 
( )∫ +
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xx
xx
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( )

C
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1
2
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C) ( ) Cx
x

x ++
+

−+ ln
2

12ln4  D) ( ) Cx
x

x ++
+

−+ ln4
2

42ln  E) NOTA 

 

6) Find 2

2

dx
yd

 for the curve given  and 23tx = 22 += ty . 

 

A) 23
1
t

−  B) 
t6

1
  C) 218

1
t

 D) 318
1
t

−  E) NOTA 

 
7) Find the volume of revolution formed by revolving the ellipse  about the line013296416 22 =+−++ yxyx 6=x . 
 
A) 64  B) 248π  C) 232π  D) 216π  E) NOTA 2π
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8) Evaluate dxx∫
−

2
2cos1

 

A) −  B) Cx +2cos ( ) Cxx
+

+
4

22sin
        C) 

( ) Cxx
+

−
4

22sin
 D) − sin  E) NOTA Cx +2

 

9) Find 
dx
dy

 where . ( ) (( )xxxf 4arcsinsin4)( = )
 

A) ( ) ( )( ) 








−
+

2161
sin164arcsincos4
x
xxx   B) ( ) ( )( ) 









−
+

2161
cos44arcsincos4

x
xxx   

C) ( ) ( )( ) 








−
+

2161
sin164arccossin4
x
xxx   D) ( ) ( )( ) 









−
+

241
sin44arcsincos4
x
xxx   E) NOTA 

 

10) What is the arc length, to the nearest hundredth, of the graph of ( )xy cosln−=  on the interval 




−

2
3,

2
3

 ? 

A) 20.99  B) 28.20  C) 6.68  D) 5.31  E) NOTA 
 

11) Evaluate ∫
− +−

π

π 2082 xx
dx

 

 

A) ( ) ( )














 −

+





 +

2
4ln

2
4ln

2
1 ππ   B) ( ) ( ) ( ) ( )

2
4arctan4arctan

2
4ln4ln +−+
+

−−+ ππππ  

C) ( ) (( )2arctan2arctan
4
1

−++ ππ )  D) 











 −

+





 +

2
4arctan

2
4arctan

2
ππ


1   E) NOTA 

 

12) What is the arc length of the polar function θsin=r  on the interval from 
4
πθ =  to 

3
2πθ = . 

 

A) 
2

23 −
  B) 

12
5π

  C) 
2

12 −
  D) 

12
7π

  E) NOTA 

 
 
13) Which of the following integrals represents the surface area of revolution of the graph of  about the x-axis on the 

closed interval from  to 

xxy 62 3 −=

0=x 3=x ? 
 

A) [ ]dxxxx∫ +−
3

0

24 377236π2   B) ( )[ ]dxxxxx +−−
3

0

243 37723662∫π  

C) ( )( )[ ]dxxxx∫ −−
3

0

22 13122π    D) [ ( )( )]dxxxx −−
3

0

22 1312∫π    E) NOTA 

 
 
14) Which of the following improper integrals converges to a defined value? 

A)   B) ∫
∞

−

0

dxxe x dx
x

∞

0
3

1
∫   C) dx

x

∞

1

1
∫   D) ∫    E) NOTA ( )

∞

0

cos dxxπ
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15) A tangent line can be drawn on the polar graph θcos33−=r  such that the line is tangent to exactly two distinct points on the 
graph. What are the polar coordinates of these two points? 
 

A) 



 3
2 , 

2
9 π


 & 








3
4 , 

2
9 π   B)









−

2
333 , 1  & 







+

2
333 , 1

    

C) ( )π , 6  &    D) ( )0 , 0 



 3
 , 

2
3 π


  & 




 3
5 , 

2
3 π


              E) NOTA 

 

16) Find  of the function( )xf ' ( ) ( ) 22132arcsin2 xxxxf −+= . 
 

A) 
22

2
2

41
4

21
321

xx
xx

−
+

−
−−    B) 

2

2
2

2 21

6213
41

4

x

xx
x −

−−+
−

   

C) 
2

2
2

2 21
3213

21
4

x
xx

x −
−−+

−
  D)  

2

2
2

2 21
321

41
2

x
xx

x −
−−+

−
  E) NOTA 

 
17) Evaluate  ( )∫ φφφ d34 cossin
 

A) C++
4

cos
5

sin 45 φφ        B) C+−
7

sin
5

sin 75 φφ       C) C+−
7

cos
5

cos 75 φφ           D) C++
6

cos
5

cos 65 φφ              E) NOTA 

 
 
18) Evaluate  ( )∫ + dxxx arctanarcsin
 

A) ( ) Cxx ++ 22 arctanarcsin
2
1         B) ( ) Cx

x
xxxxx +

+
−

−

−
++

2
1ln

1
2arcsinarctan

2

2
 

C) ( ) Cxxxxxx +
+

−−++
2

1ln1arcsinarctan
2

2     D) ( ) Cxxxx +
+

−−++
2

1ln1arcsin
2

2arctan  E) NOTA 

19) Evaluate xx e
x

2

3

2
lim

∞→
 

 
A) 0  B) 1  C) ∞  D) Does Not Exist  E) NOTA 
 

20) 
( ) ...

12
1...

!8!6!4!2

28642

+
+

−
+−+−+−

n
xxxxx nn

1   is the Maclaurin Series for which of the following? 

 
A)   B) y =   C) xy sin= xln xy tan=   D) y =   E) NOTA xe
 

21) Make the following a true statement: The p-series ∑ , with n as a positive integer, ___________. 
∞

=1

1
n

pn
 
A) converges if  B) converges if  C) converges if 0<p 1>p 10 << p    D) converges if     E) NOTA 1<p
 
 
22) What is the x-coordinate of the centroid of the region bounded by the functions  and  26)( xxxf −= xxg 212)( −= ? 
 

A) 
5
21

  B) 3  C) 
4

15
  D) 4  E) NOTA 
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23) What is the y-coordinate of the centroid of the region bounded by the functions  and  26)( xxxf −= xxg 212)( −= ? 
 

A) 
5
28

  B) 4   C) 
5

56
  D) 

10
71

  E) NOTA 

 
24) Find the slope and the concavity for the curve given by  and 13 += tx ty = at the point ( )1,2 . 
 

A) 
2
3

; concave up B) 
3
2

; concave down C) 
6
1

; concave up D) 
2
3

; concave down E) NOTA 

 

25) What is the volume of the figure formed by revolving the region bounded by 3
2

xy = , 0=y , and about the line 3=x 3=x ? 
 

A) 
( )

40
981 3π

  B) 
( )
7

354 3π
  C) 

( )
20

981 3π
  D) 

( )
35

3235 3π
  E) NOTA 

 

26) What is the sum of the infinite geometric series ...
27
32

9
16

3
84 ++++  ? 

 

A) 11  B) 12  C) 13  D) 
4
49

  E) NOTA 

 
27) What is the volume of the three dimensional figure formed by taking equilateral triangle cross sections perpendicular to the x-axis 
along the graph of  on the interval ? 3xy = ( )4,0
 

A) 316  B)  
3

3512
 C) 

7
34096

 D) 
3

316
 E) NOTA 

 

28) Evaluate dx
x

xx
∫ −

−−
1

322
2

2

 

 

A) ( ) ( ) Cxxx
++

−
−

+ 2
2

1ln3
2

1ln
−  B) ( ) ( ) Cxx

++
−

−
+ 2

2
1ln

2
1ln   

C) C
x
x

+







−
−
1

22arctan
2
1 2

  D) ( ) ( ) Cxxx ++−−+ 21ln31ln   E) NOTA 

 

29) . Find( xxf 2cosh2)( = )
dx
dy

. 

 
A) −   B) 4   C) ( x2sinh ) )( x2sinh ( )x2sinh2−  D) ( )x2sinh4−  E) NOTA 
 
 
30) What is the moment about the y-axis of the region bounded by 42)( +−= xxf , , and the y-axis with uniform 
density

2)( xxg =
ρ ? 

 

A) 






 −
3

14510ρ  B) 







−

15
376

3
540

ρ  C) 







−

15
752

3
580

ρ  D) 






 −
3

51026
ρ  E) NOTA 


