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COMPREHENSIVE TEST 
2005 

Indiana Council of Teachers of Mathematics 
Indiana State Mathematics Contest 

Prepared by faculty at Indiana University Kokomo 
 
 
 
 

1. Solve for x :   ( )6 6log log 5 2x x+ - =  

 

 a.   4  and   9-   b.   
21

and  9
2

  c.   4-    

 

 d.   
1
7

   e.   9  

 
 
 
 
 

2.  Find c  such that 2 5 3 0x x c- + =  has two real roots. 
 

 a.   
25
4

c
-

>   b.   
25

12
c

-
>   c.   

25
4

c <   

 

 d.   
25
12

c <   e.   
25

12
c

-
=  

 
 
 
 
 
3. Find x  in radians accurately to 3 decimal places such that / 2 / 2xp p- £ £  if 

 
1

sin cos
5

x x+ = . 

 a.   36.870x = -  b.   1.287x = -  c.   0.644x = -  
 
 d.   2.498x =   e.   3.786x =  
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4. Let ABCD  be a right triangle with BÐ  being a right angle. If the length AB  is 20, the  

length BC  is 10, and AD is the median of ABCD from the vertex A , find the measure 
of CADÐ  to the nearest tenth of a degree.  

 

 a.   0.2�   b.   0.3�   c.   12.5�  
 

 d.   15.5�   e.   63.4�  
 
 
 
 
 
5.  Compute 105 205 305 ... 2005+ + + +  
 
 a.   10,550  b.   19,000  c.   21,100  

 
 d.   38,000  e.   42,200 

 
 
 
 
 
6.  Express 0.4203520352035... as a fraction reduced to lowest terms. 
 

 a.   
4671

11,111
  b.   

8461
10,000

  c.   
42031
99,990

 

 

 d.   
42035
99,999

  e.   
3821
9090

 

 
 
 
 

7.    
3

tan arccos
4

� - �� � =� �� �
� �� �

 

 

 a.   
7

3
-

  b.   
3

7

-
  c.   

3

7
 

 

 d.   
4
3

   e.   
7

3
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8.    Let ( )
2

x
f x

x
=

-
.   Then ( ) ( )f f x =�  

 

 a.   
2

2 4 4
x

x x- +
 b.   

2

2 4
x

x +
  c.   

4
x

x-
 

 

 d.   
4

x
x
-
+

  e.   
2

x
x -

 

 
 
 
9.    Find a  so that the following system of linear equations has no solutions: 
 

 
4 5 7

12 28

x y

x ay

- = -

- + =
 

 

 a.   20-   b.   15-   c.   
5
3

  

 
 d.   15   e.   20 
 
 
 
 

10.    Solve for :x   8log8 6 20x + =  
 

 a.   8 14±   b.   8log 14  c.   
7
4

 

 d.   14   e.   26 
 
 
 
 

11.    Use summation notation to write the sum  
45
16

28
8

15
4

6
2

1 +-+-  

 

 a.   
( )( )

4

0

2
1 2 1

n

n n n=

-
+ +�   b.   ( )

( )( )
4 1

0

2
1

1 2 1

n
n

n n n
+

=
-

+ +�  

 

 c.   ( )
( ) ( )

4

0

2
1

1 2 1

n
n

n n n=
-

+ +�  d.   ( )
( )

1
5

1

2
1

2 1

n
n

n n n

-

=
-

-�  

 

 e.  
( )

1
5

1

2
2 1

n

n n n

-

=

-
-

-�  
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12. The graph of a function ( )f x  is shifted horizontally 2 units to the left and stretched 

vertically by a factor of 3.   The result is the graph of the function ( )g x .   ( )g x  is  

equivalent to which of the following: 
 

a.   ( )3 2f x+   b.   ( )3 2f x -   c.   ( )3 6f x+  

 

d.   ( )3 2f x -  e.   none of these 

 
 
 
13.    For 0x> ,  5 5log 250 log 2x x- =  

 

 a.   5

5

log 250
log 2

  b.   5log 248x   c.   3  

 
 d.   125  e.   248x  
 
 
 
 

14. If 
1 1

4
x y

+ =     and    
3 7

13
x y

- = - ,  then find  x y+ . 

 

 a.   4    b.   
16
15

   c.   
1
4

 

 

 d.   
19
6

   e.   
19
10

 

 
 
 
 
15.    Determine the vertical and horizontal asymptotes of the graph of 
 

 ( )
2

2

2 9 18
2 24

x x
f x

x x
- -

=
- -

 

 
 a.   6   and   4x x= = -  b.   6, 4,   and   2x x y= = - =  

 
 c.   4  and   2x y= - =  d.   4  and   0x y= - =  

 
 e.   6, 4,   and   0x x y= = - =  
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16.    Which of the following are solutions of 8 1x =  
 

 a.   
1 1

2 2
2 2

i+   b.   
1 1

2 2
2 2

i- -  

 

 c.   
1 1

2 2
2 2

i- +   d.   all of these  e.   none of these 

 
 

17.    There are two numbers, y , such that the distance from ( ),4y  to ( )10,9  is 13. The  

 product of these two numbers equals 
 
 a.   44-    b.   24-   c.   24 
 
 d.   39    e.   44 
 
 

18.    ( )g x  is an exponential function that satisfies  ( )0 5g =  and ( )2 45.g =   Find ( )3g . 

 
 a.   135   b.   450  c.   90 
 
 d.   405   e.   2025 
 
 

19.    The graph of  ( ) 2

1 , 0

, 0

x x
f x

x x

- £�
= 	

>

   is 

 
a.                                                                           b.    
 
 
 
 
 
 
 
 
 
 
c.                                                                           d.    
 
 
 
 
 
 
 
 
 
 
e.    none of these 
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20.    Solve for x:   
1

2
3 5x

<
-

 

 a.   
11
6

x >   b.   
3

2
x

-
>   c.   

11
6

x <  

 

 d.   
3

2
x

-
<   e.   

5 11
or

3 6
x x< >  

 

21.    If ( ) 2 1, 1,f x x x= + >   and   ( ) 2 1, 5,g x x x= - <   what is the domain of  

 ( )( )f g x+ ? 

 
 
 a.   1 or   5x x> <   b.   1x >  c.   5x<  
 
 d.   1 5x< <    e.   Æ 
 

22. The graph of 2x y+ ³  is:  (shaded area is the answer) 

a.                                                                                 b.   
 
 
 
 
 
 
 
 
 
 
 
c.                                                                                d.     
  
 
 
 
 
 
 
 
 
 
 
e.    
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23.    An elevator contains five people and makes seven stops. What is the probability,  
    accurate to four decimal places, that no two people got off on the same floor? 
 
 
 a.   0.1499  b.   0.8501  c.   0.0083 
 
 d.   0.0012  e.   0.0004 
 
 

24.    If 8-  is the sum of the roots of 23x bx c+ + , then 8-  is also the sum of the roots of 
 

 a.   23x bx c- +  b.   23x bx c- + +  c.   23x bx c- - +  
 

 d.   23x bx c- -  e.   23x bx c- + -  
 
 
25.    Find the quadratic function whose graph passes through the points  

( ) ( ) ( )0,5 , 1,6 , and  1,6- . 

 

a.   ( ) 3 2 5f x x x x= + - +   b.   ( ) 2 6f x x x= - +  

 

c.   ( ) 2 6f x x x= - + +   d.   ( ) 2 6f x x= +  

 

e.   ( ) 2 5f x x= +  

 
 

26. The contrapositive of the theorem “Two lines are parallel if they are perpendicular to the  
 same line” is 
 

a. If two lines are parallel, they are parallel to the same line. 
b. It is not the case that two lines are perpendicular and not parallel. 
c. If two lines are not perpendicular to the same line, the lines are not parallel. 
d. If two lines are not parallel, they are not perpendicular to the same line. 
e. None of the above. 

 
 
27.    In trapezoid ABCD, sides AB  and CD  are parallel and diagonal BD  and side AD   

            have equal length. If 110m BCDÐ = �  and 30m CBDÐ = � ,   find m ADBÐ . 
 

 a.   80�   b.   90�   c.   100�  d.   110�  e.  120�  
 
 

28.    
cos 1 cos 1

sin tan
q q

q q
� � � �- +

=� � � �
� � � �

 

 
 a.   cosq    b.   cosq-   c.   1 

 
 d.   tanq    e.   none of these 
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29.    Find the area of the smallest region bounded by graphs of  y x=   and  2 2 1x y+ = . 

 
 a.   / 2p    b.   p    c.   3 / 2p  
 
 d.   2p     e.   / 4p  
 
 
 
 

30.    Find the sum of the solutions of ( )( )4 8 4 2 0x x- - =  

 
 a.   1    b.   4log 10  c.   2  

 

 d.   34     e.   none of these 
 
 
 
 
31.    The following geometric array suggests a sequence of numbers: 
 

· · · · ·

· · · ·

· · · · · · · ·

· · · · · ·

· · · · · · · ·

· · · ·

· · · · ·

 

 
What are the next two numbers in the sequence? 
 
 
a.   20, 30  b.   30, 42  c.  42, 56 
 
d.   56, 72  e.   72, 90  

 
 
 
 

32. In ABCD ,   if the length of 50AC =  feet, the length of 60BC =  feet, and  

 80m ACBÐ = � , find the length of AB  to the nearest whole number. 
 
 a.   33   b.   49    c.   59 
 
 d.   71   e.   78 


