Equations and Inequalities- Theta                                       
MA National Convention 2010

For all questions, answer E. "NOTA" means none of the above answers is correct.
1. Solve for 
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:
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a. [image: image4.png]


       b. [image: image6.png]


       c. [image: image8.png]


      d.  [image: image10.png]


     e. NOTA
2. Find all the complex solutions for [image: image12.png]


:  [image: image14.png]x® + 27





a. [image: image16.png]3+3iy3
2




     b.  [image: image18.png]


    c. [image: image20.png]no solutions



    d. [image: image22.png]31343




     e.NOTA
3. Find the sum of the values of 
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and 
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b. 
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3


c. 
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d. 3
e. NOTA
4. Simplify: [image: image32.png](log; 4)(log3 5)(log, 6) ... (logeg 100)




a. [image: image34.png]log 99
log2




     b.  [image: image36.png]21og 99
(log 2)(log 3)



       c. [image: image38.png]log; 100



   d.  
[image: image39.wmf]6

2log99

    e. NOTA
5. Solve for [image: image41.png]


 over the real numbers:  

a. [image: image45.png]


     b. [image: image47.png]x = 3v3,174/17



    c. [image: image49.png]-17,3



     d. [image: image51.png]


      e. NOTA
6. Solve for [image: image53.png]


:  [image: image55.png]x?+3x—9=3x?— 14




a. [image: image57.png](=0, -1) U (2.5, )



   b. [image: image59.png](=1, )



     c. [image: image61.png][-1,2.5]



     d. [image: image63.png](=0, —1] U [2.5, )



         e. NOTA
7. If [image: image65.png]


 and [image: image67.png]


 represent the roots of the equation [image: image69.png]0=2x%—7x+4



, find [image: image71.png]p® +q%+pq



.
a. [image: image73.png]


     b. [image: image75.png]


     c. [image: image77.png]


      d. [image: image79.png]


       e. NOTA
8. Two integers have a sum of 10. The sum of the squares of the integers is 148. Find the absolute value of the difference of the two integers. 

      a. 2    
    b. 10
c.  12

    d.  14     e. NOTA
9. [image: image81.png][17x — 4] >3



.  Solve for [image: image83.png]


.
a. [image: image85.png]


   b. [image: image87.png](—oo ) U G



   c. [image: image89.png]4 11

(=, =

17717



   d. [image: image91.png](~oo ) UG



      e. NOTA
10. When solving the given equation over the real numbers, how many solutions are there? [image: image93.png]V3+2v3x = V3x



   
a. 0   
    b. 1        d. cannot be determined   
e. NOTA    
  c. 2 
11. Solve the following equation:  [image: image97.png]y = /110 110 — V11




a. [image: image99.png]


     b. [image: image101.png]


    c. [image: image103.png]y =—11,10



     d. [image: image105.png]


     e. NOTA
12. Find the sum of the value(s) for 
[image: image106.wmf]x

 and 
[image: image107.wmf]y

 given : [image: image109.png]32x+1




and 
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a. 
 0    b. 
     c. 

    d. 

     e. NOTA 
13. How many integer values for [image: image119.png]


 satisfy the following inequality?

[image: image120.png]3x2+4x+1<5




a. 1          b. 2            c. 3         d. 0      e. NOTA
14. What is the coefficient of the [image: image122.png]


 term in the expansion of [image: image124.png](—2x +y)’



?
a. 
[image: image125.wmf]-

8      b. 8     c. 1     d. 
[image: image126.wmf]-

280     e. NOTA
15. How many points [image: image128.png](x,y)



 with integer values [image: image130.png]


 and [image: image132.png]


 lie in the solution set of the system: 
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a. 0    b. 1    c.  2    d. 4     e. NOTA
16. Tom and Jerry are painting a house, as cats and mice are inclined to do.  Tom can paint the house in 1 hour, while Jerry can paint it in 40 minutes.  How long, in minutes, will it take them to paint the house together?
a. 50 minutes   b. 24 minutes     c.  25 minutes     d.  30 minutes     e. NOTA
17. If [image: image137.png]1
2x.

)

2x?-1

3x



, find [image: image139.png]f(2x)



.   
a. [image: image141.png]1-8x*




      b. [image: image143.png]


      c. [image: image145.png]


     d. [image: image147.png]2x



   e. NOTA
18. Solve for x: [image: image149.png]



a. [image: image151.png](-0, =3) U (2,7]



      b. [image: image153.png](—0,7]



     c. [image: image155.png][7, )



     d. [image: image157.png](=00, )



     e. NOTA
19. Solve for x: [image: image159.png]—7<-2x+4<3



.
a. [image: image161.png]


        b. [image: image163.png]v
ol



       c.  [image: image165.png]


        d. [image: image167.png]


      e. NOTA
20. Find the product of the roots of  [image: image169.png]


.  
[image: image170.png]f(x) =2x>—3x* —x*+4x? + 2x + 10




a. 
[image: image171.wmf]3

2

-

         b. 5      c. 
[image: image172.wmf]3

2

       d. 
[image: image173.wmf]-

5     e. NOTA  
21. If [image: image175.png]a® +b* =18



, and [image: image177.png]a+b=3



, then find [image: image179.png]


.
a. 5     b. [image: image181.png]3v5



     c. [image: image183.png]


       d. [image: image185.png]


     e. NOTA
22. If [image: image187.png]x+7

fx+1) =71



, find [image: image189.png]f(=2x)



.
a. [image: image191.png]Ix+5
2x+4



      b.  [image: image193.png]—18x+5
ax+a



     c. [image: image195.png]—18x+7
“ax+3



    d. [image: image197.png]Ix+11
247




     e. NOTA
23. Find all the values for [image: image199.png]


, in interval notation, which satisfy the following inequality: 
[image: image200.png]x+4 -
x2+x—6"




a. [image: image202.png](-0, —4] U (=3,2)



      b. [image: image204.png](=0, =3) U (2,0)



     c.  [image: image206.png](-0, —4)



     
d. [image: image208.png](—4, )



       

   e. NOTA
24. If 
[image: image209.wmf]1

-

is a solution of 
[image: image210.wmf]2
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, the other solution is   
a. 

     b. 

    c.  

      d. 

       e. NOTA
25. Find the sum of 
[image: image219.wmf]x

and 
[image: image220.wmf]y

 for the system of equations:  
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a. 
[image: image222.wmf]6

-

       b. 
[image: image223.wmf]3
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       c. 6     d.   8       e. NOTA
26. In how many points do the graphs of 
[image: image224.wmf]22

46120

xyxy
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and  
[image: image225.wmf]2

312100

xxy
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intersect?    
a. 0    
 
b.   2       
d. 3     

e. NOTA  1   
 
c. 
27. Find the 
[image: image228.wmf]x

-

intercept of the line perpendicular to [image: image230.png]4x —7y =

2



 and passing through the point [image: image232.png](-1,-3)



.
a. 
 

 b.  
    
c. 
    
d. 
  

e. NOTA
28. If [image: image242.png]


 and [image: image244.png]


 are integers, which of the following could not be a root of the function [image: image246.png]f(x) =3x?+jx? + kx — 10



?
a. 
[image: image247.wmf]-

5        b. [image: image249.png]


         c. [image: image251.png]


       d. [image: image253.png]—10



     e. NOTA
29. Find a quadratic equation whose solutions are respectively the sum and
product of the solutions of 
[image: image254.wmf]2
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a. 
     
b. 
       c. 
      
d. 
     
e. NOTA
30. Express [image: image264.png]


 as a fraction in lowest terms: [image: image266.png].323232.





a. [image: image268.png]


     b. [image: image270.png]


      c. [image: image272.png]


     d. [image: image274.png]32
99



     e NOTA
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