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1.	The cost of bagels as a function of the number n of bagels bought is


	Cbagels(n)	= 200 + .12n dollars


	and the cost of donuts is


	Cdonuts(n)	= .3n	dollars				n < 500


			= 150 + .2(n-500) dollars		n ³ 500


These two functions are graphed below on the same pair of axis.
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2.	The profit function for bagels is


	Pbagels(n) =	.5n - Cbagels(n) = .5n - [200 + .12n] = .38n - 200 dollars


	The profit function for donuts is 


	Pdonuts(n) =	.5n - Cdonuts(n) = .5n - .3n =.2n dollars		n < 500


		and	.5n-(150+.2(n-500)) =3n-50 dollars			n ³ 500


3.	When your profit function is negative, you lose money on a sale (costs exceed income).


4.	The donut business is profitable from the very first sale, because the selling price exceeds the unit cost and there is no additional upfront charge, whereas the bagel business is only profitable after overcoming the initial charge. To determine at which point the profit becomes positive we can use the formula from question 2 and solve the inequality 0.38n-200 > 0, or we can graph the profit function and locate the n-axis intercept. Either method gives a solution of n~ 527. For a low sales volume (less than 500 items) selling donuts is profitable, but selling bagels creates a loss.


5.	If you sell 2000 bagels your profit is .38(2000) - 200 = 560 dollars and if you sell donuts your profit is 30(2000) - 50 = 550 dollars. Therefore selling bagels is $10 more profitable, about a 2% difference.


6.	The number of pieces sold that make the bagel and donut business equally profitable may be obtained by equating the bagel profit function and the donut profit function.


	.3n - 50 = .38n - 200 dollars and n = 1875 pieces.


	This result may also be obtained by finding the point where the two cost functions intersect, which is the point (l875, 425). Thus the two businesses are equally profitable at a sales level of l875 items.


7.	Assuming that the 2000 item sales projection is accurate, it would be slightly more profitable to sell bagels. If sales are higher, bagels become even more profitable when compared to donuts.


	If the 2000 items is slightly overestimated, the difference between bagels and donuts is negligible (within $10 of each other in the 1750-2000 item sales range).


	If the 2000 items is significantly overestimated (only 1000-1500 bagels are sold), donuts would have been a better choice, but in this range either business is somewhat profitable.


	If the 2000 items is extremely overestimated, for example if the actual sales volume were less than 527 bagels, then the bagel business would show a loss.


8.	Given our working assumptions, if we are confident about sales projections it still makes the most sense to sell just one product, (whichever promises the greater profit for that projected sales level.) However, if anticipated sales are near the break-even point (1875 items) it might be wise to “hedge” against inaccurate projections by selling a combination of both products. It may also be true that students would purchase more than the anticipated 2000 items if offered a choice of product, in which case a combination of the two products is most desirable.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 3)�
In 1, show formulas and graphs consistent with each other, even if model is not entirely correct.�
In 1, give accurate models with correct formulas and graphs.�
�
Transforming/�Manipulating


(weight: 3)�
In 4, 5 and 6, give accurate calculations and/or graphical observations about the relevant points.�
In 2, show profit functions consistent with the model from l.


In 4, 5 and 6, give accurate comparisons of the two functions.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Reach some but not all of the conclusions required for full level.�
In 4, identify donuts as preferable for small sales volume.


In 6, identify and interpret correct break-even point.


In 8, reach accurate conclusions about the changed situation.�
�
Communicating


(weight: 3)�
Present all final answers clearly.


For graph in l, provide minimal annotation (e.g. axis labels)


In 7, state a basic sales strategy of which product to sell.�
Communicate clearly throughout.


For graph in l, provide complete annotation including units.


In 4, give clear explanation for small amount of sales.


In 7, present a discussion that goes beyond just repeating results of earlier questions, and includes an analysis of the strategic impact of different sales levels.�
�



Balanced Assessment in Mathematics Project	Scoring Rubric � FILENAME  \* MERGEFORMAT �HL049RUB.DOC�, page � PAGE  \* MERGEFORMAT �1� of � NUMPAGES  \* MERGEFORMAT �3�


Supported by NSF Grant MDR-9252902	Copyright © 1995, President and Fellows of Harvard College











