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State Math Contest 2005 
Algebra Second Course/Integrated Mathematics III 

 

1) Write without radicals in the denominator:  
13

13

-

+
 

 
A) 322+  B) 322-  C) 32-  D) 32+  E) 23 -  
 

 
2) A piece of wire 47 cm long is cut so that the two pieces can be formed into a square and an 

equilateral triangle.  The sum of the lengths of a side of the square and a side of the triangle is 
15 cm.  How long is the side of the square? 

 
A) 1 cm  B) 2 cm C) 8 cm D) 9.75 cm  E) 13 cm 
 

 

3) Evaluate: 4

8

16
log

1� � =� �� �
 

 
A) -16  B) -1/2  C) 32  D) 256  E) 512 
 

 
4) The graph of 0312844 22 =--++ yxyx  is a circle. Find the y coordinate of its center. 

 
A) 5.5-   B) 5.1-  C) 1  D) 1.5  E) 2 
 

 
5) If $1000 is invested at 6% interest compounded annually, how many years will it take (to the 

nearest year) for the investment to double? 
 

A) 12  B) 14  C) 16   D) 17  E) 130 
 

 

6) Solve for x: 1
1

5
³

+x
 

 
A) 4-£x  or 1>x   B) 41 £<- x   C) 1-£x  or 4>x   
D) 14 £<- x    E) None of these 
 

 
7) An equilateral triangle is inscribed in a circle with radius 2 meters. What is the area of this 

triangle? 
 

A) 3  m2  B) 2 3  m2 C) 3 3  m2 D) �  3  m2 E) 6 3  m2    
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8) Two companies produce equivalent CD players at the same production cost. They sell the 

same number of units in each 6-month period at current selling price of $100.  The first 
company plans to reduce its selling price by 5% at the end of each 6-month period, and the 
second plans to reduce its price by 11% after each year. What will be the positive difference in 
their prices (to the nearest cent) five years from now? 

  
A) $22.54  B) $21.54 C) $5.03 D) $5.01 E) $4.03 
 

 

9) Solve for x: 13
2
1

5 -<-<- x  

 
 

A)      B) 

4- 4  1- 7    
      
 
C)      D) 

4- 4  1- 7  
 
E) None of these 
 
 
 

10) The first term of an arithmetic sequence,{ }na , is 1 and the fourth term is 10. The first term of 

a geometric sequence,{ }nb , is 1 and the fourth term is 27. Find the difference between the 10th 

terms of these two sequences, 1010 ab - . 
 

A) 1  B) 6533 C) 19655 D) 19683 E) 59021 
 

 
11) An opinion poll asked which of two candidates, A or B, would make a good mayor. Of 

respondents, 70% chose A and 60% chose B. Each person polled chose at least one, and 900 
of them chose both candidates. How many people were polled? 

 
A) 1000  B) 2000 C) 3000 D) 4000 E) 5000 
 

 

12) Find the sum of the roots of 
2

7 2 7 24x x- + - =  

 
A) 4  B) 12  C) 14  D) 16  E) 24  
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13) Find all solutions of the radical expression 1132 =+++ xx  

 
A) { }3,1-   B) { }3,1-  C) { }1-   D) { }3   E) None of these 

 
 
 
14) One store sold red pens at four for a dollar and yellow pens at three for a dollar. A second 

store sold red pens at four for a dollar and yellow pens at six for a dollar. You bought m red 
pens and n yellow pens from each store, spending a total of ten dollars. How many pens in all 
did you buy? 
 
A) 10  B) 20  C) 30  D) 40  E) Not enough information 
 

 

15) The solution of the system 
�
�
	



�
�

-=+

-=+

246

123

yx

yx
 is: 

 
A) xy =    B) No solution   C) (1,-2)  
D) (0,0)   E) None of these 
 

 
16) Water is flowing into your basement at a rate of 50 liters per hour. You can bail the water out 

at a rate of 60 liters per hour. If the water has been flowing in for two hours before you begin 
bailing, how many hours would it take you to bail out all the water from your basement? 

 
A) 10 B) 20  C) 30  D) 40   E) Not enough information 

 
 
17) Solve for x: 2 3x =  

 

A) 
ln 2
ln3

   B) 
2

ln
3

   C) ln3 ln 2-   D) ln 6  E) 
ln3
ln 2

 

 
 
18) Find an equation for the line that passes through the point (1, 2) and is perpendicular to the 

line 2=+ yx . 
 

A) xy -=1   B) xy -= 3   C) xy +=1   
D) xy += 2   E) xy 2=  
 

 
 
 



2005 State Mathematics Contest Algebra Second Course/ Integrated Math III ICTM 
 

IUN Page 5 of 7 4/23/05 
 

19) Sarah, Greg, and Heidi live in three houses along a straight road and Greg lives between Sarah 
and Heidi. Sarah leaves her house and walks toward Greg's house. When Sarah is 2/3 of the 
way to Greg's house, she is 1/2 of the way to Heidi's house. Suppose Heidi leaves her house 
and walks toward Sarah's house. When Heidi is 2/3 of the way to Greg's house, what fraction 
of the way to Sarah's house is she? 

 
A) 1/2    B) 1/3   C) 1/4   D) 1/5   E) 1/6 

 
 
20) Find the number of digits of  152 20032005 -×  

 
A) 2002   B) 2003  C) 2004  D) 2005  E) 2006 
 

 
21) A theater has 36 rows and each row has 32 seats. The seats are numbered from 1 to 1152, 

beginning with the first row. In which row is the seat with number 857?  
 

A) 24  B) 25  C) 26  D) 27  E) 33 
 

 
22) Which of the following equations represent the line tangent to the circle 2522 =+ yx at the 

point (3,4) ? 
 

A) 02543 =-+ yx  B) 02543 =-- yx  C) 0334 =++ yx   
D) 034 =- yx   E) 02543 =++ yx  
 

 
23) An arch, shaped like a parabola, is 30 m wide at the ground  base and 15 m high. How wide is 

the arch 10 m from the ground? Round your answer to the nearest hundredth of a meter. 
 

A)19.34m  B)18.64m C)18.12m D)17.67m E)17.32m 
 

 
24) A small tree 5 feet from a lamp post casts a shadow 4 feet long. If the lamp post were 2 feet 

taller the shadow would only be 3 feet long. How tall is the tree? 
 

A) 
9
2

ft.  B) 
16
3

 ft. C) 
14
3

ft . D) 
18
5

 ft. E) 
24
5

ft. 

 
25) The area of a rectangle is 35162052 234 +--+ xxxx  and its width is 532 -+ xx .  The length 

of the rectangle is 
 

A) 3023552 234 -+++ xxxx   B) 726252 23 ++++ xxxx  
C) 752 2 ++ xx     D) 72 2 -- xx   
E) None of the above 
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26) How many distinct solutions of the form ( )yx, , where both x  and y  are integers, does the 
following equation have? 

12)3|(|2 =+× yx  
 

A) 2  B) 4  C) 6   D) ¥  many E) No solution 
 
 
 

27) The product of the values of mand n  that require the graph of 2y x mx n= + +  to pass 

through the points ( )1,12 and ( )3,28 is 

 
A) 20  B) 36  C) 40-   D) 28  E) 12-  
 

 
 
 
28) The sum of 15 consecutive integers is 75. Find their product. 

 

A) !7!8-   B) 0   C) 15!   D) 16!  E) 
2
!17
 

 
 
 
29) Let ( )f x  be a function such that ( ) ( )2 1 4f x f x= - +  and ( )0 16f = . What is the value of 

( ) ( )2 2f f- + ? 

 
A) 0  B) 16  C) 32   D) 77  E) 152 
 

 
 
 

30) Solve completely for x: 
2 83 9x =  

 
A) 2- , 2   B) 4- , 4 C) 8    D) 8  E) 16- , 16 

 
 
 

31) The number of distinct real values xwhich satisfy the equation ( )( )2 8 122 6 9 1
x x

x x
- +

- + =  is: 

 
A) 0  B) 1  C) 2   D) 3  E) 4 
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32) Solve for t: 
2 1

2 3
3 3

t t- = +  

A) 1, 15t = -   B) 1,15t = -   C) 
1

5,
3

t = -   

D) 15t =    E) None of these 
 
 

33) How many real zeros does the function( ) 4 3 22 4 24f x x x x x= + - + -  have? 

 
A) 0  B) 1  C) 2  D) 3  E) 4 

 
 
 

 
34) Let ( ) 2 4f x x x= -  and ( ) 3 1g x x= - . Define the operation gf D  by  

))(())(())(( xfgxgfxgf -=D . 
Then =D )1)(( gf  

 
A) 6-   B) 5-   C) 0  D) 6  E) 7 
 
 

 
35) Find the area of the circle that passes through the points (0,0), (0,4), and (4,0). 

 
A) 3  �      B) 2 2 �      C) 8  D) 16  E) 8 �        

 
 

36) The sum of the coordinates of the point of intersection of the lines 
5

16
2

5
=+ y

x
 and 

5
7

25
3 -

=+
yx

 is: 

 
A) 4-   B) 2-   C) 2  D) 4  E) None of these 

 


