

Answers and Brief Solutions  to  E1997
1. (c) The total sum of the numbers is 5x20+8x10 = 180; divide by 5 + 8 = 13

2. (e) 

3. (c) Let  x,y,z be the sides with  xy = 2, xz = 3 and yz = 24. If  V is the volume then 

 V2 = (xyz) 2  = (xy)(xz)(yz) = 144 .

4. (a) The two solutions are 3 + 2i and 3  - 2i.

5. (c) Cross multiply and combine terms to get 10(x - 5)2(x - 2)(x - 1) = 0. The only   solutions to this are 1,2,5 but 5 is not a solution of the original  equation.

6. (e) Each cost reduction multiplies the cost of the dress by .9.

7. (c) Solve .01x + 5(.06) = .02(x  + 5) for x.

8. (a) Solve P(1 + r/2)2 = P(1 + r') for r'.

9. (e) If x is the first term then 20 = x  + (x + d) + (x + 2d) + ... + (x + 20d) = 20x + (19)(20)d/2 = 20x + 190d; solve for x.

10. (d) If d is the distance each runs then the average speed is 
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11.(d) Drop a perpendicular from D to an extension of AB and let the intersection point 

 on AB be point E. Then AE has length 1, DE has length 
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, ME has length 2, and by the  Pythagorean Theorem MD has length  
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12.(d) The triangle has altitude 3x and base 1; thus the area is (1/2)(1)(3x) = 2.

13. (c) cos A = 4/5. By the law of  cosines 62 =  x2 + x2 - 2x2(4/5);solve for x2.

14. (a) From 20 = 2x2x5x1 there are the following triples with corresponding number of permutations: 1,1,20 - (3), 1,2,10 - (6), 1,4,5 - (6), 2,2,5 - (3). Add 3 + 6 + 6 + 3.

15. (b) An equation of the line through (1,-2) and (2,4) is  y = 6x - 8. Set 6x - 8 = 

 x2 + b and obtain (x - 3) 2= 1 - b. This has exactly one solution if b = 1.

16. (c) Solving  the first two equations gives x = 
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Substitute these into the third equation and solve for b.

17. (d) The fraction can be simplified  to 12 + 6x + x2

.

18. (b) Take the smallest exponent for each of a,b,c and add to get  3 + 5 + 2

.

19. (c) Let x = log3 1,000,000; then 3x = 106 . From 312  =  (32 )6  < 106  = (103) 2 <

(37)2  = 314  the result follows. 

20. (a) Let z = log78. Then 7z = 8 and z log107 = log108.

21. (d) Let A,B,C respectively be the subsets of {1,2,...,11} which leave a remainder of 0,1,2 when divided by 3. Then the sum of the three selected numbers is divisible by 3 exactly when all three numbers are in one of A,B,C or one is in each of A,B,C. This gives

1 + 4 + 4 + 3x4x4 = 57 combinations whose sum is divisible by 3. There are a total of 165 combinations of three numbers from 11; the result is 57/165 = 19/55.

22. (a) Triangle AOC has two sides of length 1 with included angle 180 - q. Apply the law of cosines.

23. (a) The three intersection points of the lines y = 2x + 1, y = -(2x + 1) and y = 11 - 8x are (-1/2,0), (1,3) and (2,-5).

24. (b) By the Binomial Theorem (9999)1/2= (10,000 - 1)1/2 ( (10,000)1/2 + 

(1/2)(10,000)-1/2(-1) = 100 - 1/200.

25. (e) Let c be the side of angle A other than b. Construct a perpendicular from an end of side b to c.This has length 5, and if the length of a is more than this but less than the length of b then two triangles can be formed by joining the end of b to c.

26.  (d) A statement is equivalent to its contrapositive.

27. (b) x1= 1/2 N  - 1/2; x2 = 1/4 N - 3/4; x3 = 1/8 N - 7/8; x4 = 1/16 N - 15/16.

28. (d) If it is known that at least one head occurred then there are 7 equally likely possibilities (HHH,HHT,HTH,HTT,THH,THT,TTH) and with 6 of these at least one tail occurs. 

29. (e) 1*2 = 1; 3*2 = 9 and 1#9 = 9 - 1

30. (b) 30 ( 1 mod 5;  31( 3 mod 5;  32 ( 4 mod 5;  33( 2 mod 5;  34 ( 1 mod 5, etc

so that if n is divisible by 4 then 3n  ( 1 mod 5.
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