Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Equations & Inequalities Topic Test – Theta Division

1. 
[image: image1.wmf]12

23

8

3

2

£

-

+

x

x

   
[image: image2.wmf]0

35

8

3

2

£

-

+

x

x

   
[image: image3.wmf](

)

(

)

0

5

7

3

£

+

-

x

x

  
[image: image4.wmf]]

3

7

,

5

[

-

 which includes the integers from -5 to 2 of which there are 8
Answer Choice C
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Now we want x^2-y = 1^2 – (-4) = 1 + 4 = 5
Answer Choice A
3. 
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  Substitute 7 into equation to get 
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 Square Both Sides
2x+7 = 49   (  2x = 42 ( x = 21
Answer Choice C

4. 
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  ( (x+2)(x+4)(x-7) = 0   x = -4, -2, 7
Answer Choice D
5. 
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  To find inverse, switch x and y, solve for y  
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xy + 4x = y – 3   xy – y = -3 – 4x   y(x-1) = -3 – 4x  
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Answer Choice D

6. Two Equations
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The following integers satisfy these equations: 6,7,8,1,0,-1   6 Total
Answer Choice C
7. 
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  Factor First:  
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Cancel Stuff Out:  
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  2x+5 = x+6   x = 1
Answer Choice C
8. Sum of reciprocals = negative coefficient of x term/coefficient of constant term
-(-884)/1734 = 26/51  Answer Choice B
9. Distance Between point and line = 
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 where a,b,c are coefficients of linear equation and (x,y) is the point  y = 5-3x ( 5-3x-y   
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  Answer Choice A
10. 
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  Complete the square  
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  Maximum value is -7/8
Answer Choice D
11. 
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  Multiply top eqn by -5/16
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 add together 
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Answer Choice D
12. It takes 7*3 =21 man days to build a house, there it takes 84 man days to build 4
After one day, 1 man day will have been worked, after two days 1+2=3 man days will have been worked.  So the first integer x where 1+2+3+…+x> 84, x is the day they will finish the fourth house.  1+2+3+…13+ 91 > 84.  It takes them 13 days to build 4 houses.
Answer Choice D
13. Test critical points( Negative from –infinity to -7 and between -3 and 5
x<-7 or 
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 Answer Choice D

14. Test discriminant  b^2-4ac  = (1-3b)^2 – 4(-2)(-1) ( (1-3b)^2 < 8
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So b < about 1.3 and b > about -.6 so the only integers that b can be are 0 and 1
2 Answer Choice C
15. 
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  x = 3,2  Product = 6
Answer Choice B
16. Call distance to Burlington 600 miles (600 is LCM of 24 and 75)
Driving takes 8 hours, bicycling takes 25 hours.  Rate = total distance/total time so
(600+600)/(25+8) = 1200/33 = 400/11
Answer Choice C

17. Slope through the two points = (4 - -1)/(-2 – 3) = 5/-5 = -1  Slope perpendicular to that is 1
(y+6) = 1*(x+1) (  y = x – 5
Answer Choice B
18. 
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Answer Choice D

19. Graph looks crudely like:  We are interested in shaded part above x-axis which is a Triangle
Answer Choice C
[image: image43.png]



20. Solve each equation
A) 9 < x^2 ( -3 > x > 3, x > 1 not true
B) x^2-5x+6 < 0  ( (x-6)(x+1) < 0 ( -1 < x < 6, x > 1 not true
C) (x+1)^3 < 0 (  x < -1, x > 1 not true
D) x^2+4x – 4 > 0 ( (x+2)^2 > 8 ( -2root2 > x+2 > 2root2  (  -2root2 – 2 > x > 2root2 -2
2root2 – 2 = about .8 so if x > .8 then x > 1 is also true
Answer Choice D
21. Using Descartes rules of signs, when you plug in –x, there are three sign changes
x^4 – 3x^3 – 12x^2 + 24x – 75 which means there are 3 or 1 negative roots

Plotting the graph 
(4,85) (3,-93) (2,-131) (1,-107) (0,-75) (-1,-65) (-2,-83) (-3,-111) (-4,-107) (-5,-5) (-6,285)

You can tell by looking at the shape of the graph that the function is strictly increasing outside this interval thus there is only the one negative root between -5 and -6
Answer Choice B

22. 9 = 3log(x+3) ( 3 = log (x+3)  (  10^3 = 1000 = x+3   x = 997
Answer Choice A

23. A = 
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Answer Choice C
24. 
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  Add twice the top one to last 
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x + y + z = 70.5
Answer Choice E
25. 
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Answer Choice B
26. Using the rational roots theorem, possible roots are all combinations of factors of 1750 divided by factors of 12.  1750 = 5^3*7*2 and 12 = 2^2*3 and 1750 has 16 factors and 12 has 6 factors.  8 factors of 1750 are not divisible by 2 and thus dividing it by any of the 6 factors of 12 creates a new possible root.  This gives 48 possible roots.  For the 8 factors of 1750 that are divisible by 2, dividing them by some multiples of 12 create a number in the other set.  The only factors of 12 that would create new possible roots are ones that are not multiples of 2, there are only two of these, 1 and 3.  That gives 16 more possible roots for a total of 64.  BUT, this is only including positive possible roots so just multiply by 2 to get the negative possibilities too.  128 possible roots
Answer Choice B
27. For a triangle with side lengths a,b,c to be legit, the following inequalities must be satisfied:
a+b>c, a+c>b, b+c>a.  So with this triangle solve those three inequalities
x + 10 + 2x +17 > -4x +1  ( 3x + 27 > -4x +1 ( 7x > -26  ( x > -26/7 about -3.7
x + 10 – 4x +1 > 2x + 17 ( -3x +11 > 2x + 17 ( -6 > 5x (  x < -6/5 about -1.2
-4x + 1 + 2x + 17 > x + 10 ( -2x +18 > x + 10 ( 8 > 3x ( x < 8/3
Thus the answer is all integers between -3.7 and -1.2 which is 2
Answer Choice A
28. Complete the squares: 
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Area of ellipse = 
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Answer Choice C
29. 
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  Complete square of that
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Minimum value of that is -36
Answer Choice C

30. 
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Answer Choice B
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