Pre-calculus Individual Solutions

Chiles High Mini Mu/MAΘ Pre-Seasonal

November 22nd, 2003


1. All answers but IV are indeterminate. The answer is 4, or D. This is choice A.


2. Use component vectors.

     Total x distance = 5cos45 + 2cos135 + 6cos0 = 8.12

     Total y distance = 12sin90 – 5sin45 – 2sin135 = 7.05 

     Total distance = 10.75 - taken at a rate of 3.5 mi/hr yields

                                            3.07 hrs. – C 

3. Sum of the first 34 whole numbers = (33 + 1) (33/2) = 561

    2+3+5+7+11+13+17+19+23+29+31+37+41+43+47 = 328

                                                        1+3+5+7+9+11+13 = 49

             561 – 328 = 233

         233 x 49 = 11417 – A

4. eiΘ = cis Θ – thus – choice A is correct.

5. Only the contrapositive is true – ii. Thus – E.

6. 1st – James must either lose or have nothing happen.

    He has a 15/36 chance of losing – meaning Phil wins.

    He has a 14/36 chance of passing to Phil – who then has a 7/36 chance of winning

    He has a 14/36 chance of passing to Phil – who then has a 14/36 chance of passing back – who (James) has a 15/36 chance of losing.

    He has a 14/36 chance of passing to Phil – who then has a 14/36 chance of passing back – who has a 14/36 chance of passing back – who (Phil) then has a 7/36 chance of winning

2 geometric series emerge- sums = (1)         15/36      .              (2)       98/1296
                                                                  1 – (14/36)2                         1 – (14/36)2
The sum of these two series is the total probability – 27/55 + 49/550 = 29/50 – B

7. The numerator contains an x2 term, and by dividing both the numerator and denominator by x yields (-7x)/(√6), where the numerator is now a negative value. Thus as x increases, the limit goes to -∞. E.

8. 11, 13, 31, 17, 71, 37, 73, 79, and 97 are “emirp’s” – 9/25 = 36 percent - C.

                                                                             (25 primes less than 100)

9. 16 letters to place in an order. There are 2 E’s, 3 A’s, 2 L’s, 2 T’s, and 2 H’s.

                                                     16!      .   = 217945728000 - D
                                                2!3!2!2!2!

10.             cos(x)                     = 1                csc(x) sin(x) = 1      

      csc(x) tan(x)(1- sin2(x))               

cot(4x) sin(4x)   = 1                              3sec(2x) (cos2(x) – sin2(x)) = 3

    cos(4x)

Canceling yields           3    .       Or 3sin(4x) – A.

                                 csc(4x)

11. The points are (0,0) – where it started, (2, .5), and (4, .25) in miles. 

y = ax2 + bx +c is the equation.

Solve using 0 = 0a + 0b + c

                    .5 = 4a + b + c

                  .25 = 16a + 4b + c

Solving the system yields:  a = -3/32, b = 7/16, and c=0.

None of the quadratics meet these conditions – so choice E is correct. (A is close – but missing parentheses!)

12. Using difference of squares – (45917768823048 + 45917768823045) (3)

                           this yields 275506612938279 – A

13. Use half angle identities to get:
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14. A 12 ft. long rope will make a half circle of radius 12, and two quarter circle of radius 7(12 ft total minus 5ft. length of barn side). The areas are (.5)(144π) and (.5)(49π). The sum is 96.5π – choice C.

15. The factored form of each is (x + 3)(x – 1) and (x + 4)(x – 1). So x=1 is one point. Graphing each in a rough sketch shows another point at x =(-3.5). Thus there are two points of intersection – B.
16. sin(x)sec(x) = tan(x) – numerator is:  2tan(x)
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    sec2(x) – 1 = tan2(x) – denominator is 2tan2(x)
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Dividing yields 1/tan(x) = cot(x) - D

17. Factors are 1,2,3,4,6,8,9,12,16,18,24,36,48,72,144 – sum of reciprocals is 403/144-A.

18. Plug in 1 for x. (-5)8 – 0 + (-9)4 + 2 = 397188 – E

19. (4- 4i)2 = -32i

          (-32i)4 = 1048576 – B

20. The largest such base 5 number possible is 4444. Going down to the 5th largest number, we find 44405. We are looking for this number in base 7. This number in base 10 is (0) + (5)(4) + (25)(4) + (125)(4) + (625)(4) = 3120.


This number in base 7 is 12045. 1x2x0x4x5 = 0 – A.


21. Area:     1      4                  Order #’s so they form a pentagon – then cross multiply.

        -8       -2     5            5

        -5      -1     -2           4

        -2
      1     -5            5

      -20
       4      0           0

       0         1      4           16


    -35                            30        Add the columns, then subtract the 2 #’s – & divide by 2

                     







(must be + number)

-35 – 30    = 32.5 – E. 
      2

22. P(not defective) = .56, so P(5 in a row not defective, then 1 defective) = (.56)5(.44) - .024 – choice C.


23. Draw the situation - 

Angle from <4, 2> and horizontal = tan-1(.5)

Angle from <1,-1> and horizontal = tan-1(-1)

Sum = 71.56º

Larger angle = 288.43495 – converts to 288( 26’ 6’ – A.

24. Use 7 and divide by consecutive powers.

4340040/7             = 620005

4340040/49           = 88572


4340040/343         = 12653


4340040/2401       = 1807

4340040/16807     = 258

4340040/117649   = 36

4340040/823543   = 5

                                 Total = 723336 - B

25. 2x – 7y + 8z +6 = 0
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26. sin(2Θ + Θ) = sin(2Θ)cos(Θ) + cos(2Θ)sin(Θ)

                          = 2sin(Θ)cos2(Θ) + cos2(Θ)sin(Θ) – sin3(Θ)

                          = 2sin(Θ)(1-sin2(Θ)) + (1-sin2(Θ))(sin(Θ)) – sin3(Θ)

                          = 3sin (Θ) – 4sin3(Θ) - D


27.                       9   2  3     

                            4   x  8       = 17

                            3   1  7 

(7x – 8)(9) – (28 – 24)(2) + (4 – 3x)(3) = 17

63x – 72 – 8 + 12 – 9x = 17

54x -68 = 17

54x = 85

x = 85/54 - C

28. 2(3) = 6. Twice the coefficient of Θ - D

29. Answer =   1   +    1   +  1     +   1 .  Where a, b, c, and d are the roots of this equation.

                        2a       2b      2c        2d

Equation w/ double the roots is x4 - 20x3 + 100x2 - 288

Equation w/ reciprocal of these roots = -288x4 + 100x3 – 20x2 + 1

Sum = -207 – E.

30. A = rs (Area of triangle = (inradius)(semi-perimeter)

A = (.5)(7)(9)sin 36 = 18.52

s = 7 + 9 + (5.298)  = 10.65    (solve for side D using law of cosines)

                  2

18.52/10.65 = 1.74 (Note: to get the correct rounded answer – KEEP EXACT VALUES!)

A = π(1.74)2 = 9.4975 – rounds to 9 - B
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