Mu Alpha Theta 2014 National Convention 					        Algebra II Hustle
Solutions

1. 
Change both terms to a common base, and we get ; then setting the powers equal: 4x – 10 = -3x + 18, which gives us x = 4.
2. 

Rewrite the argument using factors and powers of 2, 3, and 10: .  Applying properties of logarithms, we get , which equals 2 + 2a + b.
3. Let driving time to the beach = t, and driving time back home is then 6 – t.  Since the distances are equal, and d =rt, we know that 60t = 48(6 – t).  Solving gives us t = 8/3.  Substituting to find the distance  = 60(8/3) = 160 miles.
4. Use linear combination; an efficient strategy is to eliminate y by combining the first two equations.  That gives us -3x + 3z = 4.  We can eliminate x  by combining this new equation with the third equation, which gives us z = - 2/3 
5. This function will have a vertex point where 2x – 5 = 0, or x = 5/2.   f( 5/2)= 3, so the max is 3.
6. 


The y-intercept of f(x) is the x-intercept of . Using , and solving gives us the answer x = .
7. Factoring strategies make this fairly quick: first, since the middle term is odd, we will not need to consider any pairs of even factors for either 36 or 24.  So our options are the following factor pairs:


 and .  It seems likely that for 24 we will use 3 and 8, so let’s start there: (___x + 3)(___x + 8).  Since we must avoid placing a common factor in either binomial, the only possible factors of 36 that will work are 4 and 9 (all other factor pairs of 36 have common factors with 3 or 8.)  Carefully considering the signs, and checking the sum of the middle products we can confirm that the correct binomial factors are (4x -3)(9x+8), so A + B + C + D = 18.
8. 

Using properties of logs we get  which gives us . Cross multiplying and solving gives us x = 14.
9. 



By inspection, we see that the numerator can be solved by grouping: .  Also by inspection, we observe that the denominator will equal 0 if x = -1.  By synthetic division we get the factors of the denominator: .  So we have the factored form of the expression is , which reduces to .
10. 





We know that imaginary roots occur in as complex conjugates, so we have both 3 + i  and 3 – i as the roots of the quadratic polynomial factor.  Using the sum and product of a quadratic, we can quickly determine that  is the quadratic polynomial associated with the complex conjugates we have.  The other given roots correspond to the factors , whose product is .  Thus, our quartic polynomial has the factors ()(). Since we are looking for the coefficient of the quadratic term of this product, we only need to carefully multiply the pairs of terms that have a quadratic product, namely .  The quadratic term is 50x2; its coefficient is 50.
11. 

First, factor the fraction: ; we see that the removable factor corresponds to x = - ½ .  To find the y coordinate of the point of discontinuity, we substitute – ½ into the reduced fraction and get, y = -13/7.  The point is .
12. 

We have an infinite geometric series, so we will use the formula .  The first term of our series is 25, and r is -2/5.  Substituting we get .
13. 






From the meaning of a geometric sequence, we can state that .  Substituting we get  or .  Recognizing that we have powers of 2 and 3, we can quickly conclude that .  Again, we recognize that , so we can determine that  which gives us our answer: the 14th term is .
14. 

4th term: .  There is lots of simplifying to do here, and the result is .
15. Start on the inside: h(3) = 5; g(5) = 250; f (250) = 2014.
16. 

Given the coordinates of the foci, we can conclude that c = 6.  Given the length of the major axis, we can conclude that a = 10. Knowing the relationship between a, b, and c, we can immediately recognize the Pythagorean triple, so b = 8.  The area of an ellipse equals , which is .
17. 

The zeros must be equidistant from the axis of symmetry, so this tells us that h = 2.  We know the max is 9, so that gives us the vertex of the parabola at (2, 9).  Using the fact that (h,k) = (2,9) and choosing the point (5, 0) for one example of (x, y), we can substitute into the form  and solve for a. We get a =-1, so the equation of our function is .  If we substitute 0 in place of x we get the y-intercept, which is 5.
18. 
This is a classic problem; the equation is ; solving we get x = 5.
19. 


 .  This simplifies to , which leads us to .  This is a straightforward quadratic equation, which we can transform and factor into (n – 6)(n + 5) = 0.  Since n must be positive, the only solution is n = 6.
20. 


We can rewrite this log equation in exponential form as ; which in turn can also be written in exponential form as , so x = .
21. 

Simplifying each radical we get: .  Combining terms gives us .
22. 

 factors into ; the critical points are 3 and -1, the solution lies between them.  The only integral solutions are 0, 1, and 2; their sum is 3.
23. 

The radius from the center (-3, 4) to the point of tangency (5, -1) has a slope of -5/8.  The tangent at the point is perpendicular to that radius, so the slope of the tangent line is 8/5.  Using the point of tangency (5, -1) and the slope of the tangent in point-slope form, we get , which transforms to .
24. Simplifying each example, we get the following:  







A:    FALSE





B:   TRUE




C:   TRUE  
So the answer to the question is B and C.

25. 

Converting from base 8 to base 10: .  Now converting from base 10 to base 5:  which gives us 131215

Microsoft_Equation2.bin

Microsoft_Equation32.bin

image65.png




image66.pict

Microsoft_Equation33.bin

image67.png
abr




image68.pict

Microsoft_Equation34.bin

image69.png




image70.pict

Microsoft_Equation35.bin

image5.png
2logl0+2log2 +log3




image71.png




image72.pict

Microsoft_Equation36.bin

image73.png




image74.pict

Microsoft_Equation37.bin

image75.png
16x +(.08)(15) = (.10)(x +15)




image76.pict

Microsoft_Equation38.bin

image77.png
2.2 =
PRt PR 7




image6.pict

image78.pict

Microsoft_Equation39.bin

image79.png




image80.pict

Microsoft_Equation40.bin

image81.png




image82.pict

Microsoft_Equation41.bin

image83.png
1Inx




image84.pict

Microsoft_Equation3.bin

Microsoft_Equation42.bin

image85.png




image86.pict

Microsoft_Equation43.bin

image87.png




image88.pict

Microsoft_Equation44.bin

image89.png
G155 T2
—ezisz- 2
W 2





image90.pict

Microsoft_Equation45.bin

image7.png




image91.png
o




image92.pict

Microsoft_Equation46.bin

image93.png
42 -2d-3<0




image94.pict

Microsoft_Equation47.bin

image95.png
(d-3)d+1)<0




image96.pict

Microsoft_Equation48.bin

image97.png
ya1=S(x-s)




image8.pict

image98.pict

Microsoft_Equation49.bin

image99.png
Sx-g




image100.pict

Microsoft_Equation50.bin

image101.png




image102.pict

Microsoft_Equation51.bin

image103.png




image104.pict

Microsoft_Equation4.bin

Microsoft_Equation52.bin

image105.png




image106.pict

Microsoft_Equation53.bin

image107.png




image108.pict

Microsoft_Equation54.bin

image109.png
(~14i)? =(~14-i)?




image110.pict

Microsoft_Equation55.bin

image9.png
I
(1)-0--2
~2xss




image111.png




image112.pict

Microsoft_Equation56.bin

image113.png




image114.pict

Microsoft_Equation57.bin

image115.png




image116.pict

Microsoft_Equation58.bin

image117.png




image10.pict

image118.pict

Microsoft_Equation59.bin

image119.png
(mi4 =140 = (=i+14i)?




image120.pict

Microsoft_Equation60.bin

image121.png




image122.pict

Microsoft_Equation61.bin

image123.png




image124.pict

Microsoft_Equation5.bin

Microsoft_Equation62.bin

image125.png




image126.pict

Microsoft_Equation63.bin

image127.png




image128.pict

Microsoft_Equation64.bin

image129.png




image130.pict

Microsoft_Equation65.bin

image11.png
w8




image131.png
=02 -0’




image132.pict

Microsoft_Equation66.bin

image133.png
20145 = 4(1) +1(8) +0(64) + 2(512) = 1036,




image134.pict

Microsoft_Equation67.bin

image135.png
+2(5)+1
+3(125) + 1(25).
1036, = 625 + 3(1




image136.pict

Microsoft_Equation68.bin

image12.pict

Microsoft_Equation6.bin

image13.png
36,3 12,0r4- 9





image14.pict

Microsoft_Equation7.bin

image15.png
24=0240r38




image16.pict

Microsoft_Equation8.bin

image17.png
o

3x+2
ey

]_





image18.pict

Microsoft_Equation9.bin

image19.png
[

342
Sr-4

)_

2




image20.pict

Microsoft_Equation10.bin

image21.png
xH2x-3)-4{2x-3) = (2x

~4)=(2x-3)(x-2)(x+2)




image22.pict

Microsoft_Equation11.bin

image23.png
(x+1)2x% +3x = 9) = (x + 1)(2x - 3){x + 3)




image24.pict

Microsoft_Equation12.bin

image25.png




image26.pict

Microsoft_Equation13.bin

image27.png




image28.pict

Microsoft_Equation14.bin

image29.png
X2 - 6x+10




image30.pict

Microsoft_Equation15.bin

image1.png
[z)mx—sy [z]au,w
3 B




image31.png
-2)(3x+2)




image32.pict

Microsoft_Equation16.bin

image33.png
3x2
—dx
-4




image34.pict

Microsoft_Equation17.bin

image35.png
X2 - 6x+10




image36.pict

Microsoft_Equation18.bin

image37.png
3x2
—dx
-4




image2.pict

image38.pict

Microsoft_Equation19.bin

image39.png




image40.pict

Microsoft_Equation20.bin

image41.png
(2x+1
Gaei)x+d)





image42.pict

Microsoft_Equation21.bin

image43.png




image44.pict

Microsoft_Equation1.bin

Microsoft_Equation22.bin

image45.png




image46.pict

Microsoft_Equation23.bin

image47.png




image48.pict

Microsoft_Equation24.bin

image49.png
- r?
ayp =ay r




image50.pict

Microsoft_Equation25.bin

image3.png




image51.png
26 2 0
o




image52.pict

Microsoft_Equation26.bin

image53.png




image54.pict

Microsoft_Equation27.bin

image55.png




image56.pict

Microsoft_Equation28.bin

image57.png
2
a4 =a T




image4.pict

image58.pict

Microsoft_Equation29.bin

image59.png




image60.pict

Microsoft_Equation30.bin

image61.png
1024
=Ty




image62.pict

Microsoft_Equation31.bin

image63.png




image64.pict


——

ot e (<] g e

o s i o b 4,10 355, i

e i, e S b o2

33 i
“;,"T:E'?,“T‘I" ¥ T?LET‘.‘ZE“&““.{“: g S v o
it et 1) g 140} -00 315, g s

[———————E
i —

A e Ho Re 3 Aty i, e

il et i

Beaeen o e

R )

10 Nt ey X e o ok ot e 3
e e ey o el iy
e e o e e om0 i
e ot e 0 5. b
T, i e 101043011 v e ek
ot ok e A by e e oo
e s i oy o {3 e g
sy




