
        Answers and Brief Solutions  to E1995

1. (d) The total number of test points is 800 + 1840; divide by 10 + 20 = 30.

2. (e) The length of the median is 
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x/2; multiply by 2/3. 

3. (e) From (.7)(40x + 30y) = 40x obtain 21y = 12x. 

4. (a) If the sequence is a, a+d, a+2d, a+3d, a+4d then 5a + 10d = 90 and 

3a + 9d = 5(2a + d). Thus a = 4.

5. (c) If A is true then B is true by (I) and hence C is false  by (II).

6. (b) Eliminate z from the first two equations to get y = -2x. The second equation is z = 1 + x/2. Substitute these into the last equation to get (a - 2b + c/2)x = d - c. This has a unique solution unless the coefficient of x is 0.

7. (e) x log3 5 = log 310 gives 5x = 10 and hence x = log 510.

8. (a) 10(x/100) + 20(2x/100) = 30(y/100) gives 50x = 30y. 

9. (e) The radii of the circles are 1 and 
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. Thus A = 2( - (.

10. (d) P(1 + .08/4)4(20) = 1000.

11. (e) The numerator is defined only if x > 7 and the denominator only if -3 < x < 3.

12. (b) sin 2x = 2 sin x  
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 . Let y = sin 2 x. Then  4y(1 - y) = 8/9 gives y = 1/3 or y = 2/3.

13. (d) If D is the total distance and r is Bill's rate then D/r = (2D/3)/(9r/10) + (1D/3)/xr gives 1 = 20/27 + 1/3x.

14. (b) Shifting 2 units to the right gives y = x + 1.The rotation carries (0,1) into (-1,0) and (-1,0) into (0,-1). The resulting line thus goes through (-1,0) and (0,-1).

15. (c) Each win multiplies his amount by 3/2 and each loss by                             

    1/2. Thus the final amount is $ 64(3/2) 3 (1/2) 3 .

16. (d) Since 5 is the unit digit in the product we may let a = 5  and c = 1. Since 6 is the ten's digit in the product then (a + c)b = 6b has 6 for the unit digit; thus b = 1 or b = 6. Multiplication of the two cases shows b = 6 gives the result.

17. (c) Assign values 1,2,3,4,5 to z and total the number of  solutions for these cases. The equation x + 2y = k has  k/2 - 1 solutions if  k is even and (k -1)/2 if k is odd.  Find the sum 7 + 6 + 4 + 3 + 1                                               

18. (a) From the binomial expansion (1000 + 1) 1/3 = 1000 1/3 + (1/3)100  + ... 

= 10 + (1/3)(1/100) + ....

19. (a) The given quotient equals 
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 + 1.

20. (b) He must win exactly 4 of the first 5, and the last two bets. The probability of this is 5(1/2) 5 (1/2) 2 .

21. (a) The given polynomial equals (x - r) 2 (x - s) 2 . Expanding and  equating the coefficients of x3 gives a = -2r - 2s.

22. (c) It is the product of the prime factors of 1 through 10 raised  to their highest power. This is (23 )(32 )(5)(7).

23. (b) 2n /7 gives a remainder of 1,2,or 4 if n/3 gives a remainder of 0,1,2 respectively; 1000/3 gives a remainder of 1. 

24. (e) Let r = 0.00001. Then a = 1 - r and b = 1 + r. From a 2 b < ab < ab 2 and a/b < b/a the largest is ab 2 or b/a. Now b/a > ab 2   is equivalent to 1 > a 2 b or r + r 2 > r 3 which is true. 

25. (b) x(1) = 1/2 + 1/8,  x(2) = 1/2 + 1/8 + 1/32 and in general                             

                 x(n) = 1/2 [1 + 1/4 + (1/4)2 + (1/4)3 + ... + (1/4)n] 

 which forms  a geometric progression with initial term 1/2 and ratio 1/4.  The sum approaches the value  (1/2)/(1 - 1/4) = 2/3.

26. (c) 10 3 < 2 10 so 10 9 < 2 30 = 8 10 < (3 2 ) 10 = 3 20 < 10 10 .

27. (e) The hypotenuse is the diameter of the circumscribed circle.

28. (c) Let John know girls 1 through 8, Bill know girls 2 through 7 and girl 9, and Tom know girls 1,2,3,8,9. Then only girls 2,3 are known by all three boys. If Bill knows girls 1 through 7 (i.e. he does not know the girl John does not know) then Tom must know     three of the girls 1 through 7 and these are known by all three boys.

29. (b) (A(B)' = (A'(B) ( (A(B') ( (A'(B') and the sets on the right are pairwise disjoint. Thus the answer is 12 - 7 - 4.

30. (a) The number of combinations of 3 from 10 is 120. The number of combinations with smallest number 4 is the number of combinations of 2 from 6 which is 15. The answer is 15/120.
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