Answers and Brief Solutions to E1986

1. (c) This is C(5,3) = 10, the number of combinations of 3 objects from 5.

2. (a) This is (1/2)3 = the probability the first three tosses are tails.

3. (e) x – 1 and x + 1 are both divisors; thus (x – 1)(x + 1) is also.

4. (b) If a = the first term and c = the constant difference then 32 = 4a + 6c and 60 = 6a + 15c

5. (e) Multiply the numerator and denominator by x3 to give 
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. If x is near 0 then the fraction is near –20/5. 

6. (e) The ratio is the same as for 7 boys and 3 girls. Then the class would total (10)(4) = 40 points over an 80 average; this means 40/3 = 13+ average points over 80 for the girls. 

7. (c)

8. (e) Replacement of y by  –y must give an equivalent equation. 

9. (b) It is equivalent to x2 + cx + c2/4 + by2 = -d + c2/4 and the right side must be > 0.

10. (b) The final amounts are 50 + y of water and 50 + x of acid. Thus 50 + x = .4(100 + x + y)

11. (d) By the binomial theorem, (1.05)10 = 1 + (10)(.05) + (90/2)(.05) 2 + … . The value 9/80 is closest to 1/9. 

12. (d) Let B,T denote wins by Bill and Tom. The game ends with the sequences  B,TBB, TT. The probabilities of these total  1/2 + 1/8 + 1/8 = 3/4. 

13. (d) Solve 1,000 = P(1 + .12/4) (4)(10)  for P. 

14. (a) If the hypothesis is false then the implication is true. 

15. (d) Bill’s rate is 1,000/2 = 500 ft./min. For 800 feet Bill’s time is 800/500 minutes. Thus for 800 feet Joe’s time is 8/5 – 1/3 = 19/15 minutes and for 1,000 feet it is (19/15)(10/8) minutes.

16. (e) The area of the sector is x/2 and the area of the triangle is (sin x)/2

17. (b) Exponential functions with base > 1 increase more rapidly than polynomial or log functions.

18. (a) There are successively 1,8, (8x7)/2, different sets of size 8,7,6. 

19. (c) from 360 = 23x32x5 and 600 = 3x23x52 any common divisor has the form 2lx3mx5n where l = 0,1,2,3; m = 0,1; n = 0,1. There are 4x2x2 such numbers. 

20. (c) The side x is composed of segments of length 5
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21. (b) If  20 + x + 10y + 1 > 100  then x + 10y > 79.

22. (e) The figure is a trapezoid with altitude 2 and bases 28 and 30.

23. (b) For x = 1/4, 1/3, 1/2, 2/3, 3/4  respectively  there are 4,5,8,11,12 values of y.

24. (e) loga(logb(logcx))  = 1 gives x =
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.25.  (a) If x < -2 the inequality is –x + 3 –x – 2 ( 6 or x ( -5/2. This may be combined with similar solutions for –2 < x < 3 and x > 3.

26. (b) If 211 has a prime divisor then it has one less than or equal 
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27. (e) From F(0) = 2, F(1) = 1 and F(6) = 2 it follows that F(7) = 1. It may be seen the values of F(n) are periodic with period 6. Thus F(100) = F(4) = -1. 

28. (d) If x/3 has a remainder of 1 and x/5 has a remainder of 2 then then x/15 has a remainder of 7. Thus x is one of the numbers 7, 22, 37, 52, 57, … . Dividing these successively by 7  leaves 0, 1, 2, 3, 4 as remainders. Therefore x = 52. 

29. (d) 
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. The sum is (1 – 1/2) + (1/2 – 1/3) + (1/3 – 1/4) + … + (1/100 – 1/101) = 1 – 1/101 

30. (d) The replacements are successively 3 – 1, 32 – (3 + 1), 33 – (32 + 3 + 1) , 34 – (33  + 32 + 3 + 1) ,…, 310 – (39 + 38 + 37 + … + 3 + 1) 

31. (e) T3 (x) = 
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= x. Thus values alternate between x and 2/x.

32. (d) From 1400 = 7x23x52 it follows that x = 72x5.

33. (b) If x = 1 then there are 7 (for y = 2) + 6  + 5 + 4 + 3 + 2 + 1 = 28; for x = 2 there are 6 + 5 + 4 + 3 + 2  + 1 = 21. Continuing gives a total of 28 + 21 + 15 + 10 + 6 + 3 + 1.

34. (d) If m = x2 and n = y2 then (x + y)(x – y) = 29 gives x + y = 29, x – y = 1. Thus x = 15 and y = 14.
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