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1. The expression 
3

3

6.32 10
6.32 10

-´
´

   is equivalent to which of the following 

a) 1 
b) 91 10-´  
c) 61 10-´  
d) 91 10´  
e) 61 10´  

 

2. The expression ( ) 12 22 4
-- -+  is equivalent to which of the following 

 
a) -20 
b) 20 

c) 
5

16
-  

d) 
16
5

-  

e) 
16
5

 

 
 
 

3. The expression ( )3
3 2b-  is equivalent to which of the following 

a) 2 327 54 36 8b b b- + -  
b) 2 327 54 36 8b b b- + - +  
c) ( )( )23 2 9 6 4b b b- + +  

d) 327 8b-  
e) None of the above. 
 

 
4. Factor completely over integers ( )16 3698 162c d-  

 
a) ( ) ( )4 6 4 62 7 9 7 9c d c d- +  

b) ( )16 362 49 81c d-  

c) ( )( )8 18 8 182 7 9 7 9c d c d- +  

d) ( )44 92 49 81c d-  

e) ( )28 182 7 9c d-  
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5. Multiply ( ) ( )3 2 2 34 3 2 3 4x y x y x xy y- - -  

 
a) 3 6 2 2 412 16 9 12 6 8x y y x y y x- - + - +  

b) 4 5 3 3 3 4 2 2 2 312 16 9 12 6 8x y x y x y x y x y xy- - + - +  

c) 4 5 3 3 3 4 2 2 2 312 16 9 12 6 8x y x y x y x y x y xy- - - - -  

d) 3 5 3 2 2 3 2 2 312 16 9 12 6 8x y x y x y x y xy xy- - + - +  

e) 4 5 3 3 3 4 2 2 2 312 16 9 12 6 8x y x y x y x y x y xy+ - + - +  
 
 
 
 

6. The expression  
2 2 3zx z x z y

zx zy
+ -

+
 is equivalent to which of the following when      

6y =   and 2z = . 
 

 

a) 
( )( )8 3

6

x x

x

+ -� �
� �

+� �
 

b) 5 4x-  
c) ( )( )2 2 1x x+ -  

d) 
( )( )6 4

6

x x

x

- +� �
� �

+� �
 

e) 4x-  
 

 
 

7. The expression 
18 12

12 6

39
26

m n
m n

- -

-   is equivalent to which of the following 

 

a) 30 6

3
2m n

 

b) 
18

6

39
26

n
m

 

c) 6 18

3
2m n

 

d) 
6

30

3
2

n
m

 

e) none of the above 
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8. Which expression is equivalent to 
34 2

3

3x y
w

--

-

� �
� �
� �

 

a) 727x y  

b) 
6

59
w x

y
-  

c) 
6

9 12

9y
w x

-  

d) 
6

9 12

27y
w x

-  

e) 
6

9 1227
y
w x

 

 
 
 

9. Solve the equation forp .    
( )r p q

pc
q

+
=  

a) 
r

p
c r

=
-

 

b) 
1

1
p

c
=

-
 

c) 
cq q

p
r p

= -  

d) 
rq

p
cq r

=
-

 

e) no solution 
 
 
 

 
10. Simplify the expression:    7 + 3 – 2(8 – 5)2 ÷ 6 

 

a) 
8
3

  

b) 4  
c) 7  
d) 9   

e) 
4
3

-  
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11. Which of the following are rational numbers but not integers? 

      0, 6.21, -3, 8 , 0.12122122212222…, 
1

5
3

-  

 
a) 8    

b) 6.21, 0.12122122212222…, 
1

5
3

-  

c) 6.21, 
1

5
3

-  

d) 6.21, 8 , 
1

5
3

-  

e) none of the above 
 
  
          

 
 
12. Factor completely:     3 221 10 16a a a- -  
 

a) ( )( )7 8 3 2a a- +  

b) ( )221 10 16a a a- -  

c) ( )( )7 8 3 2a a a+ -  

d) ( )( )7 8 3 2a a a- +  

e) prime 
 

 
 
 
 
 
13. Solve for x:     2 - x 2-  = -2 

 
a) 2 
b) 6 
c) 14 
d) 18 
e) no solution 
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14. The length of the longer leg of a right triangle is 
3

1
4

 times the length of the shorter 

leg.  If the area of the triangle is 56 in2, what is the length of the longer leg? 
 

a) 20 in 
b) 16.75 in 
c) 16 in 
d) 14 in 
e) 8 in 

 
 
 
 

15. Solve for x :     2 3 x
x

a a
- = -  

 

a) 
1 1 12

2
a

a
- ± +

 

b) 
1 1 12

2
a

a
± +

 

c) 
1 1 12

2
a

a
- ± -

 

d) 1 1 6a- ± +  
e) none of the above 

 
 
 
 
16. If 22 18 0x - = , which of the following statements is always true? 

 
      I. The difference of the solutions is 0. 
      II. The sum of the solutions is 0. 
      III.  The solutions are irrational numbers.  
    

a) I only 
b) II only 
c) III only 
d) I & II only 
e) none of the above 
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17. Line 1 contains the points (2, -3) and (1, 1).  Line 2 is perpendicular to line 1 and 
contains the points (1, 1) and (a, 5).  Find a. 

 
 

a) a = -15 
b) a = 0 
c) a = 2 
d) a = 17  
e) none of the above 

 
 
 
 

18. Simplify        
2

2

6 9 3
3 3

x x
x
+ +

-
. 

a) 9 1x+  

b) 
2 1

1
x
x

+
-

 

c) 9x  

d) 
2 1

1
x
x

-
-

 

e) 3 5x+  
 
 
 
19. Solve  7 3 5 3.x- + >  

   
a) 9x < -  

b) 
5
3

x < -  

c) 3x <    
d) all real numbers 
e) no solution 

   
 
 
 
20. Mad Scientist has 5 liters of 50% hydrochloric acid.  He wants exactly 2 liters of 38% 

hydrochloric acid.  How much water and acid should he mix? 
 

a) 1.4 liters of acid and 0.6 liter of water 
b) 0.48 liter of acid and 1.52 liters of water 
c) 5 liters of acid and 1.6 liters of water  
d) 1.52 liters of acid and 0.48 liter of water 
e) 0.6 liter of acid and 1.4 liter of water 
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21. Simplify      

2 2

2 2

x y
x y

x y
x y

-
+
+
-

. 

a) 1 
b) 2xy-  

c) 
x y
x y

-
+

 

d) 
2 2

2 2

x y
x y

-
+

 

e) 
2 2

2 2

2x xy y
x y
- +

+
 

  
 
  
 
 
22. Which of the following is true about the point of intersection of the lines 3 11x y- =  

and 6 5x y- = ? 
 

a) Both the x and y coordinates are positive. 
b) The x coordinate is positive and the y coordinate is negative. 
c) The x coordinate is negative and the y coordinate is positive. 
d) Both the x and y coordinates are negative. 
e) These lines do not intersect. 

 
 
 
 
 
 
23. Which of the following is equivalent to the least common denominator for   

2

5
7 7r -

      and          2

12
7 7 14r r+ -

. 

   
a) 1r -  
b) ( )( ) ( )1 1 2r r r- + -  

c) 3 27 14 7 14r r r+ - -  
d) ( ) ( )( )7 1 1 2r r r- + -  

e) 4 3 249 49 147 49 98r r r r+ - - +  
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24. Joyce bought 2 items and paid $363.60.  The tax rate on the first item was 5% and the 
tax rate on the second item was 6%.  The first item cost $75 more than the second one 
before tax.  What was the total tax paid for the sale? 

 
a) $17.90 
b) $18.60 
c) $19.45 
d) $16.80 
e) $19.62 

 
 
 
 
 

25. The expression  
a b
b a

+  is equivalent to which of the following 

 
a) 2 
b) a b+  

c) 
a b
ab
+

 

d) 
2 2

2 2

a b
a b

+
 

e) 
2 2a b
ab
+

  

 
 
 
 
 
 
 
26. John Doe received scores of 75, 69, and 96 on his first three exams.  Each exam was 

worth 100 points.  What score out of 100 does he need on exam 4 to have an average 
of 84%? 

 
a) 99 
b) 96 
c) 90 
d) He can not get an 84%. 
e) none of the above 
 
 
 
 



2005 State Mathematics Contest Algebra First Course/ Integrated Math I ICTM 
 

USI Page 10 of 14 4/23/05 
 

27. Solve the equation 
8 2 12 4

6 9 9
z z z+ +

= - . 

 
a) 0 
b) 1 

c) 
4
3

 

d) 
48
17

-  

e) no solution 
 
 
 
 

28. Solve for b.  5
3
b

ab- =  

 

a) 
15

3
b

b
a

+
=  

b) 
15

3 1
b

a
=

-
 

c) 3 15b ab= -  
d) 15 3b a b= - +  

e) 
15

3 1
b

a
=

+
 

 
 
 
 
 
29. Solve the compound inequality. Express your answer in interval notation. 
 

3 4 19x+ £    and    2 6x- <  
 

a) 3 5x- < £  
b) 3 5x- £ <  
c) ( ) ), 3 5,-¥ - È ¥��  

d) )3,5-��  

e) ]( 3,5-  
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30. On the opening night of the Broadway musical, Miss Saigon, the Rhapsody Theater 
sold a total of 800 tickets. An advanced purchase ticket cost $14.50, and a ticket 
purchased at the door cost $22.00. A total of $16,640 was taken in. How many tickets 
were purchased at the door? 

 
a) 128 
b) 672 
c) 256 
d) 336 
e) none of the above 

 
 
 
 

31. Find the slope of a line passing through 
1 2

,
3 5

� �-� �
� �

 and 
3 5

,
4 7

� �- -� �
� �

. 

 

a) 
132
175

-  

b) 
132
455

 

c) 
36
35

-  

d) 
455
132

 

e) 
468
175

 

 
 
 
 
32. Determine the equation of the line that passes through ( )3, 9-  and is perpendicular to 

3
6

2
x y= - -  .  Express the equation in slope-intercept form. 

 
a) 3 2 27x y- =  
b) 2 3 21x y+ = -  

c) 
3 27
2 2

y x= -  

d) 
2

7
3

y x= - -  

e) 
2

11
3

y x= -  
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33. Which of the following does NOT define a function? 
 

a) 3 2 9x y y- =  

b) ( ) ( ) ( ){ }2,3 , 3,2 , 2, 3- -  

c) y x=  

d) ( ) ( ) ( ) ( ){ }0,1 , 1,0 , 0,2 , 2,0  

e) 3x y=  
 
 
 
 

34. If ( ) 22
5 1

3
f x x x= - - + , find 

3
2

f � �-� �
� �

. 

 
a) 7 
b) 10 
c) -8 
d) -5 
e) none of the above 

 
 
 
 
 
 
35. Which of the following statements are always true concerning a function? 

 
I. The graph of a function passes the vertical line test. 

II.  The graph of a function passes the horizontal line test. 
III.  For everyx  in the domain there is one and only oney  corresponding to 

it. 
IV.  For everyy  in the range there is one and only onex  corresponding to it. 

V. The domain of a function is( ),-¥ ¥ . 

 
a) I only 
b) I, III, V only 
c) II, III, V only 
d) II, IV only 
e) I, III only 
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36. Solve the given equation and determine the sum of the two solutions.  

                                     24 7 15x x+ =  
 

a) 
7
4

 

b) 
17
4

-  

c) 
7
4

-  

d) 
17
4

 

e) none of the above 
 
 
37. Jack has a section of his lawn that is 16 feet wide by 24 feet long. He wants to put  a 

garden walking path within that area along two consecutive sides. How wide should 
the walking path be to make sure that he has exactly 240 square feet of space to grow 
his plants?  
 

a) 2 feet 
b) 3 feet 
c) 4 feet 
d) 6 feet 
e) 7 feet 

 
 
 
38. Solve.  13 1x x- = -  
 
 

a) No solution 
b) { }4  

c) { }4, 3-  

d) { }3-  

e) { }9  
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39. Solve. 
2 16
4 4

x
x x

=
- -

 

 
a) { }4,4-  

b) { }0  

c) { }4  

d) { }4-  

e) No solution 
 
40. Find ,x  if the distance between ( )2, 4- - and ( ),5x  is 85. 

 
a) 0x =  
b) 0, 4x x= =  
c) 4, 0x x= - =  
d) 4, 4x x= - =  
e) none of the above 

 
 


