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1.  Let a and b be non-zero real numbers such that x = 3 is the unique solution to equation             

3bax  and x = 2 is the unique solution to the equation .8abx  Find the value of   a + b. 

       

a)  7
46

   
b)  7

25

   
c) 6    d) 5

32

   
e) 5

38
 

 

2.  Consider the function f, defined by:   12)( xxf . 

    Determine the value of  x  such that  f(x+2) = 5. 

 

a)    14   b)    13   c)   12   d)  11   e) 10 

 

3.  Find all real numbers that solve the equation  .32|13| xx  

a)  }2{    b)  }2,{
5
4

  
c) },2{

5
4

  
d) }2{   e)  },2{

4
5  

 

4.  Consider the system of inequalities defined over real numbers, 

        .

3
5

10

4
15

x
y

yx

     Determine the maximum value of  x + y. 

a)  20   b)    11   c)   15  d) infinity e) None of the above 

 

5.  Let A and B be 22  matrices defined over the real numbers: 

41

2yx
A  and .

8

34

xy
B  Compute the values of ),( yx  such that  .

129

510
BA  

 

a)  )}2,4(),4,2{(    b)  )}4,2(),4,2{(
 

  c) )}2,4(),4,2{(  

d) )}2,4(),4,2{(    e) None of the above 



 6.  Consider the lines L1: baxy  and L2: abxy  such that .0ab  Which of the following 

statements regarding the lines are valid? 

 

a)  21 , LL  intersect in the third quadrant b)  21 , LL  intersect in the first quadrant 

c)  21 , LL  intersect on the positive x-axis d)  21 , LL  intersect in the second quadrant 

e)  21 , LL  intersect in the fourth quadrant 

 

 

 

 

7. Which of the following functions have properties (i) and (ii)? 

      (i) 1)0(f                (ii)

 

4)(3)1( xfxf  

a)  23)( xxf  b)  32)( xxf  c) 13)( xxf  d) xxf 2)(        e) 
xxf 3)(  

 

 

8.  Consider the function .1,
22

12
)( t

t

t
tg  Which of the following is equivalent to )1( tg ? 

  
 

a) 
t

t

2

32
 b) 

32

2

t

t
 c) 

22

32

t

t
 d) 

t

t

2

32
 e) 

32

32

t

t
 

 

 

 

9.   Let a and b be real numbers such that .2ba  Find the value of   .633 abba  

a)  2  b)  3  c)  4  d)  8  e)  Insufficient information 

 

 

 

10. Find the distance between the points of intersection of the two curves given by the equations  

      044 22 yxx  and .
2

4

x
y  

a)  32   b)  16   c) 24   d) 34   e) 4  

 



11.  Consider the radical equations: 42x y   and  .22 32y x

 Find the value of .
x

y

y

x
 

a)  39   b)  0  c) Does not exist d) 63   e)  None of the above 

 

 

12.  Let m be a real  solution of  .
3

1
3

6

5

2

1 xxx

 
  Find the value of  .24 2 mm  

a)  462  b)  12  c) 90  d) 110  e) None of the above 

 

 

 

13. Bobby started to walk x hours ago from a point on a road at n miles per hour. Then Allen starts 

to walk in the same direction from the same point at m miles per hour, nm . After how many 

hours can Allen catch up with Bobby? 

a)  
nm

xn

  
b)  

nm

xm

  
c) 

nm

xn

  
d) 

nm

xm

  
e)

nm

mn
 

 

 

14. Let .3,
3

1
)(

2

n
n

n
nf  For how many values of the integer n  is )(nf   an integer? 

a)  4   b)  3   c)  8   d)  2   e)  6 

   

 

15. Suppose 10 k . How many solutions does the equation  k2)(sin   have in the interval 

)2,0[ ? 

 a)  1   b)  0   c) 3   d) 2   e) 4 

 



 

16   If   ,cba   find the value of the expression  .|||| acbcba          

a)  2a  b)  2c  c) 0  d) 2b  e) None of the above 

 

 

17.  Let P be defined by P = 3333    Find the value of   P. 

a)  81  b)  3  c) 0  d) 3.33  e)  None of the above 

 

18. A cross-country runner decides to take her daily run on a hilly route by running a certain 

distance and then turning around and retracing her steps back to the starting location. She averages 

4 miles per hour going uphill, and 8 miles per hour going downhill. What was her average speed for 

entire run? 

a)  6  b)  16/3 c) 12  d) 12/5  e) None of the above 

    

 

19.  If  253x
  and   ,218725y

 what is the value of xy ? 

a)  2187 b)  729  c) 7  d) 21  e) None of the above 

 

 

 

 

20. Determine the value of m given that 0m  and that the points )3,(1 mP  and ),1(2 mP  lie 

on a line of slope m . 

a)  2   b)  1.25  c)  1    d)  0.75  e)  2.50 

 

 



 

21. A particle executes translational kinematic motion such that the  instantaneous displacement, 

d(t),  in meters, is given by the table below. Compute the displacement at the end of the 40
th

 second. 

        

    

 

a)  200m b)  166m c) 342m d) 162m e) None of the above 

 

 

22.  Let 0x  and 0y  such that  132 xy  and  ).1(52 2 xy   Solve  for  ),( yx . 

a)   )53,5(   b)  )72,7(   c)  )52,7(   d)  )72,5(  e)  )27,2(  

 

 

23. The area of a square pond is given by the expression .3612)( 2 xxxA  Find the expression 

for  the  perimeter of the pond. 

 

a)  122x   b)  64x   c)  665.0 xx  d)  244x   e) 66x  

 

 

 

24. The number of bacteria growing in a nutrient culture on a petri dish can be modeled by the 

sequential equation 13 tt NN  where  tN
 
is the number of bacteria in the culture at the end of  t  

minutes, and 1tN  is the number of bacteria in the culture at the end of  t -1  minutes. Suppose there 

are 10,000 bacteria at the end of 6 minutes. How many bacteria will be in the culture at the end of 

10 minutes? 

 

a)  30,000 b)  810,000 c) 270,000 d) 360,000 e) None of the above 

 

 

 

t    (seconds) 0 1 2 3 4 5 

d(t) (meters) 6 10 14 18 22 26 



 

25.  An old man from the country of Jamais has 2 sons and a young daughter. At his death he leaves  

1/3 of his money to the first son. Then 1/6 of the remainder is willed to his second son. The young 

daughter is bequeathed the difference between the amounts received by the first and second son. His 

butler is supposed to collect whatever is left after the old man’s children received their shares. Find 

exactly what the butler received if the daughter received $20,000. 

 

a)  $90,000  b)  $20,000 c) $40,000 d) $30,000 e) None of the above 

 

 

 

26.  Consider the data set S consisting of real numbers nxxxx ,...,,, 321  with mean x  and standard 

deviation s. If each data point is first multiplied by b and then increased by a value of c, find the 

values of the new mean and new standard deviation. 

a)  },{ nbsxbcn   b)  },{ ncsxbc   c)  },{ nbsxbc  
d)  },{ bsxbc   e)  },{ nbsxnbc  

 

 

27. Suppose that m workers can finish a job in d days. How many days will it take nm  workers 

to finish the job? Assume that each worker can finish the same amount of work each day. 

a)   md  b)   nd  c) 
nm

md

 
d) 

nm

md

 
e) None of the above   

 

28.  Let and  be solutions to the quadratic equation .042 2 mxx  Find the value of m if      

.2
11

 

a)  4  b)  -4  c)  8  d)  -8  e)  None of the above 

 

 

29.  If 534 xy , what is  the smallest integer value of x for which 100y  ? 

a)  130   b)  131   c)  132   d)  395   e) 396 



 

30. Among a group of 165 students, 8 are taking Calculus, Psychology and Computer Science; 33  

are taking Calculus and Computer Science; 20 are taking Calculus and Psychology; 24 are taking 

Psychology and Computer Science; 79 are taking Calculus; 83 are taking Psychology; and 63 are 

taking Computer Science. How many students are taking none of the three subjects? 

a)  12   b)  16   c)  9   d)  25   e)  34 

 

 

31. Consider the binary operations and defined over a set S of real numbers such that        
baba 2  and .2abba  Which of the following statements are valid? 

 I. The operation is associative on S. 

 II. The operation is  commutative on S. 

 III. The operation is  distributive over  on S. 

a)  I only b)  II only c)  I and III only d)  II and III only e)  None of the above 

 

 

32. Let 
cba

111
 where ,,ba and c are non-zero real numbers. What is the mean value of a andb ? 

a)  
c

ba

2   
b)  

c

ab

   
c)  

ab

c2

  
d)  

c

ba

  
e)  

c

ab

2
 

 

 

33. A club has 6 boys and 8 girls. During a membership drive, the same number of boys and girls 

joined the club. How many members does the club have now if the ratio of boys to girls is 4:5?     

a)  16   b)  18   c)  16   d)  21   e)  27 

 

 

34.  What is the area of the region enclosed by 2|||| yx ? 

a)  0   b)  1   c)  2   d)  4   e)  8 



 

35. The equation 02 kxkx  has exactly one real solution. Determine the value(s) of k . 

a)  }5.0,5.0{   b)  }2,2{  c)  }25.0,25.0{  d) }25.0{  e) }5.0{  

 

 

36. A six-sided die with faces numbered 1 through 6 is rolled twice. Find the probability that the 

number which comes up on the first roll will be less than the second number.  

a)  1/4   b)  1/3   c)  5/12  d)  7/12  e)  4/9 

 

37   Suppose 
x

y

y

x
yx  where 0x  and 0y . Find the number of (positive) solutions to .12 x  

a)  0  b)  1  c) 2  d)  3  e)  None of the above 

 

 

38.  How many real values of x satisfy the equation 24 xx ? 

 

a)  8  b)  4  c)  2  d)  1  e)  No solutions 

 

 

 

39. Let x and y be two consecutive positive integers such that yx .  If the difference of the squares 

of the numbers is 15, find the value of x . 

a)  7  b)  8  c)  9  d)  11  e)  None of the above. 

  

 

40. Find the number of distinguishable permutations of the letters in the word FAYETTEVILLE. 

a)  !7
!12

  b)  12
!12

  c)  24
!12

  d)  12!  e)  None of the above.  



Algebra I Key 

State Mathematics Contest Finals 

April 26, 2012 
 

 

Answer Key: 

1. b  11. a  21. b  31. b 

2. e 12. d 22. c 32. e 

3. b 13. a 23. d 33. b 

4. c 14. e 24. b 34. e 

5. d 15. e 25. d 35. a 

6. b 16. c 26. d 36. c 

7. a 17. b 27. c 37. b 

8. a 18. b 28. d 38. d 

9. d 19. c 29. c 39. a 

10. c 20. c 30. c 40. c 

 

 

Best of Three:  10, 11, 17 

 

Sudden Death:  14, 18, 27, 28, 30 


