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1) B 
2) D 
3) A 
4) B 
5) D 
6) C 
7) A 
8) D 
9) A 
10) E 
11) C 
12) A 
13) Thrown Out 
14) B 
15) D 
16) C 
17) B 
18) C 
19) C 
20) A 
21) B 
22) C 
23) C 
24) A 
25) E 
26) C 
27) D 
28) B 
29) C 
30) D 



Solutions 

Mu Alpha Theta                                                               Gemini 
2006 National Convention         Alpha (Pre-Calculus) Division 

 
1) Prob(2 balls different color)= 1–Prob(2 balls same color)= ( )( ) ( )( ) ( )( )( ) 979110292103931041 =++−  B 
 
2) A parabola, ellipse, & circle all have eccentricities 1≤ .  I is a hyperbola, II is a circle, III is an ellipse, IV is a 

parabola.  II, III, & IV have eccentricities less than or equal to 1. D 
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4) ( ) ( ) 108 467382647723 =++= , ( ) 105 3945225124 =++= , 1058 506124723 =+ , 910 622506 =  B 
 

5) ( ) ( )[ ] ( ) ( )[ ] 03sin6sin4sin81sin4sin32sin212 2332 =+−−=+−−−= xxxxxxxg   Let xy sin=  
( )( ) 23,21034123648 223 ±=⇒=−−=+−− yyyyyy  65,621sin ππ=⇒= xx ; 

32,323sin ππ=⇒= xx ; 23−  does not contribute any roots πππππ 2653236 =+++  D 
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7) ( ) ( ) ( )( ) ( ) ...1251212 24552 +−+++=−+ xxxxx  (the terms after these will not have any constant terms in 

them).  From the first term, the constant term is 1.  Constant term for the second part is ( )( ) 120265 22 −=− xx  
 1191201 −=−  A 

 

8) ( ) ( ) ( )
( )( )13

21 2

−+
−+

=
xx
xxxf  Vertical asymptotes at I) 3−=x  and IV) 1=x .  D 

 

9) ( )o225cis32216216 =−−= iz  [ ]( )5360225cis251 nz oo += ( )o452cis= or ( )o1172cis  or ( )o1892cis  or 
( )o2612cis  or ( )o3332cis ; ( )o452cis   matches A 

 

10) 001 ≤⇒≥− xe x  f is continuous and monotone decreasing.  ( ) 00 =f , ( ) 0lim =
∞→

xf
x

  f takes on the value at 

x = 0, but not at infinity  Range = [ )1,0  E 
 
11) A cardioid has the form ( )θcos1+= ar  where a is a constant. C 
 
12) There are 7 possibilities: a) a four in the last position and any number other than four in the first two (= 98 ⋅ ), 

b) a four in the second position, any number other than four in the first position, and an even number other than 
four in the last position (= 48 ⋅ ), c) a four in the first position, any number other than four in the second position, 
any even number other than four in the last position (= 49 ⋅ ), d) a four in the last and second positions and any 
number other than four in the first position (= 8), e) a four in the last and first positions and any number other 
than four in the second position (=9), f) a four in the first two positions and any even number other than four in 
the last position (=4), g) all fours (=1).  1621498494898 =++++⋅+⋅+⋅  A 

 

13) Law of cosines ( ) ( ) 3051cos5130cos 1 −−=⇒−=+⇒ −αα  ( )( ) =−−− 3051cossin 1  
( )( ) ( )( ) ( ) =−−−= −− 30sin51coscos30cos51cossin 11 ( )( ) ( )( ) ( ) 10126215123562 +=+  D 

 
14) I) Y = 2, X = i   FALSE;  II) Y = 3, X = 011 =−−+ ii   TRUE;  III) see I   FALSE;  
IV) X is 1, i+1 , i, or 0 TRUE; 2 are true B 
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15) The direction of the line is ⎥
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16) Positive discriminant: ( ) 041 22 >−+ aa ; 31013 −>⇒>+ aa , 101 <⇒>+− aa  C 
 

17) ( ) 1121 44
2

44 =⇒=+−⇒=− xyyxyxyx     ( ) yyxxyyxxyx +−+−=− 434141434
44 464  

( ) 6166 2 ==xy     ( ) 12444 443414143 −=+−=−− yxxyyxyx   76121 =+⇒+−+= yxyx B 
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det 002 23 =⇒=−+− bbbb  or 1=b ; sum = 1 C 

19) Let θ  be the angle opposite the shortest leg. The longest angle bisector bisects the angle opposite the smallest 

leg. ( )54cos 1−=θ .  The length of the angle bisector, x, is: ( )2cos
4
θ
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 17=++ cba  C 
 

20) ( ) ππ 120602 ==V  cubic meters after 1 minute. The base is a fixed area of ( ) ππ 1642 =  square meters.  
5.716120 === ππAVh   A 

 
21) One path is NNNEEEEEE This is the same as finding the number of distinct combinations of 3 N’s and 6 

E’s.  ( ) ( )( )[ ] ( ) ( ) 8423789!3!6!9 =⋅⋅⋅= B  
 
22) 2 different combinations: 1) two $10’s and one $5; 2) three $10’s.  #1 has 3 different combinations and #2 has 

1 combination of bills: 
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23) The first 4 should be known: 111 = ; 422 = ; 2733 = ; 25644 = .  The units digit of 5 to any power is 5 and 
the units digit of 6 to any power is 6.  7, 8, and 9 have patterns: 

 units digits for 7: 771 → ; 972 → ; 373 → ; 174 → ; 775 →   313777 347 =⋅→⋅=  
 units digits for 8: 881 → ; 482 → ; 283 → ; 684 → ; 885 →   66888 2448 →→⋅=  
 units digits for 9: 991 → ; 192 → ; 993 → ; 194 → ; 995 →   919999 549 =⋅→⋅=  
 747963656741 →=++++++++  C 

24) ( )( )( ) 921
4

42

=
++

=
x

xxxfgf  0128 24 =−− xx ; 2xy =    210128 2 =⇒=−− yyy  or 41−=y   y 

cannot be negative: 22212 ±=⇒= xx     22=a , 22−=b ; 122 =+ ba  A 
 
25) We add rows 1 & 2: baba =⇒=+− 033  Plugging into row 3: 1== ba  and row 1: 2=c ; 

4−=⇒−=++ AAcba ; 5=⇒=++ BBbcacab ; 2−=⇒−= CCabc  1254 −=−+−  E 
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26) 36=a   ( ) 30126cos90 1 =−= −θ   
 Area of triangle = ( )( ) 31836621 =   
 Area of sector = ( )( ) ππ 1261221 2 =   
 Total area = 331231812318 =++⇒+ π  C 
 
27) A triangle is formed with sides of length 6 miles, 16 miles, and an angle of 60° between.  The third side is 

( )( ) 196962563660cos1662166 222 =−+=−+= od  14196 ==d miles D 
 

28) ( )( )( )
6

4013200720062006

1

2 =∑
=n

n  The last two digits of the sum are only dependent on the last two digits of 

the numbers of the product: ( )( )( ) 911371376
6
1

=⋅=  1091 =+  B 

 
29) ( ) ( ) ( )( ) ( ) ( )( ) ( )2tancos1sintan1sin1 1 ttttttReq =+=+= −  C 
 
30) The roots to 0704542 =+− xx  will be the two values of interest.  Using the quadratic equation we attain 

22=x  or 32=x  Difference = 10 D 
 


