
 David Essner Exam 16     1996-1997

1. The average of a set of 5 numbers is 20 and of a different set of  8 numbers is 10. The average of the combined set of 13 numbers is nearest

  

 (a) 14.6       (b) 14.3      (c) 13.8      (d) 13.6      (e) 13.4

2. Given sets A and B if the union of A and B is A then

   (a) A is the complement of B      (b) B is the complement of A     

   (c) A and B are disjoint       (d) A is a subset of B        (e) B is a subset of A 

3. The areas of  three of the faces of a solid rectangle are 2,3,24; the volume is then

  
 (a) 8      (b) 10      (c) 12      (d)16      (e) 18

4. If  one solution of a quadratic equation with real number coefficients is 3 + 2i then the  product of all solutions of the equation is

   
(a) 13      (b) 12      (c) 1      (d) 6      (e) 10

5. The  product of all solutions of the equation  
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(a) 10      (b) 5     (c) 2      (d) 0      (e) 35 

6. A store sells a dress for $100.  If the price of the dress is reduced 8 times, each time by  10% of the existing price, then the final price of the dress in dollars is

   
(a) 20       (b) 92      (c) 80      (d) 100 - 100(.1)8      (e) 100(.9)8

7. If x gallons of a 1% solution is mixed with 5 gallons of a 6% solution then the result is a 2% solution; where x =  

   
 (a) 30       (b) 15      (c) 20      (d) 12      (e) 18

8. If $P is invested at a rate of r compounded every 6 months it would earn the same interest as if compounded at a rate r' once each year where r' =


(a) r + r2/4     (b) 2r     (c) (1 + r) 2       (d) log2 r     (e) 3r/2
9. An arithmetic progression has difference d between each term and the next. If  the sum of the first 20 terms is 20 then the first term is 1 - ad where a = 

  
 (a) 2/19       (b) 2/9      (c) 10      (d) 9/2      (e) 19/2. 

10. Two persons run a relay race, each running the same distance. The average speed of 

the first person was 20 ft/sec and of the second was 16 ft/sec. The average speed  for the  race was then in ft/sec

  
 (a) 18        (b) 33/2      (c) 320/17      (d) 160/9      (e) depends on the distance run

11. Let ABCD be a trapezoid where AB and DC are parallel. If sides AB, BC, AD each has length 2 and side DC has length 4 , then the length of MD, where M is the midpoint of AB, is                                                                                        

   

   
(a) 3      (b) 
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+ 1      (c) 2
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      (d) 
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     (e) 2


12. In the Cartesian plane given points A = (0,0), B = ( 1,0), C = (x,3x) then the area of triangle ABC is 2 if x =

  
 (a) 3/2       (b) 2/3      (c) 33/4      (d) 4/3      (e) 2

13. Given an acute isosceles triangle with sides of length x,x,6 if A is the angle opposite the side of length 6 and sin  A = 3/5 then x2= 

  
 (a) 60      (b) 72      (c) 90      (d) 96      (e) 120.

14. The equation xyz = 20 has how many solutions (x,y,z) where x,y,z are all positive integers? (Note: (1,1,20) is different from (1,20,1))

  
 (a) 18      (b) 12      (c) 15      (d) 20      (e) 21

15. The line through the points (1,-2) and (2,4) is tangent to the parabola y = x2 + b provided b = 

  
 (a) 1/2      (b) 1      (c) 3/2      (d) 2      (e) 5/2

16. The three equations      x + y   = 1

      ax + y   = 3

        x + by = 2  

can be solved for x and y  provided b = 

           (a) 
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17. If x is a very small positive number then 
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   is

               (a) a very large number      (b) near 0      (c) near 4      (d) near 12      (e) near 16

18. Let a,b,c be distinct prime numbers.. Then the greatest common divisor of 

a3 b8 c2,  a7b5c10, and a4b6c15           is      ambncp     where  m + n + p = 

     
     (a) 5      (b) 10      (c) 20      (d) 30      (e) 40  

19. log31,000,000 is nearest which integer?

          
(a) 9     (b) 11     (c) 13      (d) 21      (e) 25

20. If log107 = x and log108 = y then log78 = 

  
 (a) y/x       (b) x + y      (c) x/y      (d) y - x      (e) xy
21. Three different numbers are selected at random from the set of integers 1 through 11 inclusive. What is the probability the sum of the three is divisible by 3?

 
  (a) 1/3      (b) 3/11      (c) 4/11      (d) 19/55     (e) 59/165

22. Let a circle have center O and  diameter AB of length 2. If C is a point on the circle and  BOC =  q, 0 < q <  90, then the length of the chord  AC is what  value?

     
(a) 2 + 2 cos q      (b) 2 + 2 sin q      (c) 2 - 2 cos q        (d) 2 sin2 q 

            (e) 2(sin q + cos q)

23. The set of points (x,y) in the xy coordinate plane which satisfy both inequalities  
y  2x + 1 and  y   11 - 8x    is a triangular region with vertices 

(x1 ,y1),(x2 ,y2),(x3,y3 ) where x1 + x2  + x 3 = 


     (a) 5/2      (b) 7/2      (c) 9/2      (d) -1/2      (e) -3/2

24. Which number is nearest  100  - 
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 ?

  
(a) .01      (b) .005      (c) .001      (d) .0025      (e) .009

25. A triangle is to be formed with ( A = 30, side b with length 10 and side a with length x,  where a is opposite ( A. Then there are two possible triangles provided


(a) x < 10  (b) x > 5
[image: image12.wmf]3

  (c) 5

 < x < 10  (d) x > (10 +
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)  (e) 5 < x < 10.

26. Which statement is equivalent to "if x    3 then y > 7"?


(a) If x > 7 then y  3  (b) if y > 7 then x  3  (c) if x = 3 then y = 7


(d) if y  7 then x = 3  (e) if y  3 then x > 7

27. Given x0 = N and xn =  
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  -  1/2   for n = 1,2,3,… then x4 = 0 if N = 


(a)  12      (b) 15      (c) 18      (d) 24      (e) 36

28. A coin is tossed three times. If it is known that at least one head occurred, what is the probability that at least one tail occurred?


(a) 1/2       (b) 2/3       (c) 3/4       (d) 6/7       (e) 7/8

29. If the real number operations # and * satisfy the equations a#b = b - a and a*b = ab then (1*2)#(3*2) = 


(a) 12       (b) 0      (c) 16      (d) 6      (e) 8

30. If x  a mod b means that x - a is divisible by b, then x    320 mod 5   where x = 


(a) 0      (b) 1      (c) 2      (d) 3      (e) 4
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