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Business Mathematics II

Sample Final Examination

Solutions


1.  (i) The quadratic trend line gives the best fit and most realistic approximation for the demand function.


(ii) It appears that approximately 300 units would be sold at a price of $30.


2.  C(q) = 12,000 + 25(q.


3.  (i) The graph of the Profit Function indicates a maximum profit at approximately 150 units.


(ii) The graph of the Demand Function indicates that a price of approximately $25 would produce sales of 150 units.


4.  (i)
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(ii) R(200) ( 200($20 = $4,000.


(iii) The consumer surplus is approximately 0.4(200(($52 ( $20) = $2,560.
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(iv) When q = 200 the consumer surplus is given by
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5.  


6.  (i) R ((q) = C ((q) where q yields the maximum profit.  This is at approximately 150 units.


(ii) Marginal function number 3 could be the derivative of R(q).


(iii) Marginal function number 1 could be the derivative of C(q).

[image: image5.wmf].

3

.

0

10

3

100

=

=

=

T

t

s

s


7.  
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8.  Let N be the number of units that you would expect to sell in the entire national market, at a price of $84.95.
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9.


10.  (i) x0 = 1.  x1 = 3.  x2 = 5.  (ii) m1 =2 .  m2 = 4.  (iii) S2(f, [1, 5]) = f(m1)((x + f(m2)((x = 23(2 + 43(2 = 144.
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11.  (i) The shaded area represents P(X ( 0.6).  This appears to be approximately 0.35.


(ii) [image: image9.wmf].
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The location of the dot on the vertical axis 








represents FX(0.6) = P(X ( 0.6).  This appears to be









approximately 0.35.


12.  (i) The most likely mean of X is:  b.  (X = 0.65.


(ii) The most likely standard deviation of X is:  b.  (X = 0.2.


13.  (i) X is not normal.  Its p.d.f. is not symmetric about any vertical line.


(ii) S is approximately normal.


14.  (i) (X = 1(0.4 + 2(0.2 + 3(0.4 = 2.0.


(ii) V(X) = (1 ( 2.0)2(0.4 + (2 ( 2.0)2(0.2 + (3 ( 2.0)2(0.4 = 0.8.
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(iii) 
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15.  (i)  
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(ii) 
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16.  (i) 
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(ii) 
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(iii) 


(iv) S is approximately standard normal.


17.  (i) A sample of size 4 from Y will give a better estimate of the mean, than will a similar sample from X.  This is because the sample mean from Y has a smaller standard deviation than the sample mean from X.


(ii) X could be normal.


(iii) X can not possibly be a standard normal random variable.  Its mean is not equal to 0.
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18.  
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19.   


20.  (i) Let C be the random variable giving the largest value in a random sample of size 20 from R.  E(C) is the winner's curse.  This could be approximated by using a computer to generate a large number os samples of size 20 from R.  The largest member of each sample would be identified and the average of these largest members computed.  This average is an approximation for the winner's curse.


(ii) The winner's curse would increase.  The larger value of (R would lead to more variation in the samples from R and tend to make the largest member of a sample greater than would be the case for a smaller (R.


(iii) The winner's curse would decrease.  The smaller number of bidding companies would decrease the sample size for the samples from R.  This would tend to make their largest members smaller, and decrease E(C).
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