Pre-calculus Team Solutions

Chiles High Mini Mu & Mu Alpha Theta Competition                  November 22nd, 2003


1. A. 2π/4 = π/2

    B. 7

    C. min = -7 +3 = -4

    D. 6/4

    7(1) – (-8)   = 10
           6/4

2. sin165 = sin(120 + 45) = sin120cos45 + sin45cos120 = 
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6(2)(4) = 48

3. A. (12+3-1)C(3-1) = 91 (12 is exponent, 3 is # of terms within parentheses)

    B. (4 – 7 + 12)3 = 729

    C. Sum the last 4 numbers (corresponding to x exponents of 3 to 0 respectively) of Pascal’s triangle for the given power. In this case – the 7th row is



1      6      15     20     15     6     1 – sum of last 4 #’s is 42.

(Note: the first row corresponds to a power of 0)
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= 5103

4. 1440320 = 265(7)(643)

    A. (7)(2)(2)(2) = 56

    B. (1+2+4+8+16+32+64)(1+5)(1+7)(1+643) = 3925824

    C. 144032056/2 = 144032028
    D. 2+5+7+643 = 657

A√C + B = 1440320.5 + 3925824 = 3927024.133   = 5977.21
       D                      657                         657

5. Graphing helps – counting intersections yields 27.

Or –Consider the interval (0, 2π] –9 intersections there. 3 intervals of this size – 9(3) = 27

I intended for this question to be solved using a graphing calculator – since one is available. For this reason – any solution other than this one would involve me giving you the intersection points – which would be found using a graphing calculator. I’m sorry I have no alternate solution.

6. X. 72 rev/min = 6/5 rev/sec.

         1 rev. = 4π feet - 24π/5 feet/sec.

    Y. Smaller pulley travels same total distance of larger pulley.

           So – (24π/5 feet/sec) x (2π rad/ π/3 ft) = 144π/5 rad/sec.

    Z. 24π/5   = 1/6. So – if numerator is cut in half, so is denominator – ½.
       144π/5

(24π/5)(1/2)   = 1/6
   144π/5

7. Points of intersection are (-.2, 5.4); (-33/16, -3/16); and (26/19, 43/19)

          Area =                   

                      -.2       5.4          

-891/80 (-33/16)      (-3/16)      3/80

-39/152     (26/19)     (43/19)     -1419/304       

-43/95            -.2       5.4           702/95


-18007                                       2097 
  1520             


   760

Difference = 22201/1520

Area = 22201/3040 = 7.30.

8. A. True - sum of proper factors = 496. Use 6.4
    B. False. It is a parabola. Use sin78

    C. True. 3 quarters, 4 dimes, and 4 pennies. Use 2/sin5

    D. True. Use 2479.

(4ln5)(π – e)(4736425827.0235)(3435) = 4.6(3 + 20 + 75) = 450.809 = G.

log(450.809) = 2.654.

9. A. 6C2 (1/30)2(29/30)4 = .01455

    B. (1/30)3(29/30)3 = .000033455

    C. 3 more men left – each could be born on any of the 30 days – 303 = 27000

    D. (7/30)6 = .00016138

ln(81.46) = 4.4

10. A. h(45) = 64.217 – g(64.217) = -17.96  f(-17.96) = -3530.1

      B. g(-4) = 1.119; h(1.119) = 15.70 and f(16) = 4058; 15.70 – 4058 = -4042.3

      C. f(37) = 56117  h(56117) = -188591.1  

          (-188591.1)(-.000657) = 123.9; g(123.9) = -34.65

      D. h(3.6) = 27.83  f(27.83) = 23963  ln(23963) = 10.08

          f(2) = -758  g(-758) = 212  (212).47 = 12.40; 10.08 +12.40 = 22.48


 (22.48)(-3530.1)  = -0.6
(-4042.3)(-34.65)

(Note: All values are approximated – this is an ugly problem.)

11. Sum = 
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= 3.54224848 x 1020 = H

(3.54224848 x 1020).1 = 113.5

12. Integrate: F(x) = 
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. F(9) – F(2) = 1284.75 – (-22/3) = 1292

                                                                                                                      (rounded)
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