Exam mathematics b 21/06/2021
Question 1 (3p)
The cost function of a firm producing 2 products is given by the equation                                                                        where q1 and q2 are the amounts produced for the 2 products:
a) Compute the cost elasticity of the first product when the production amounts are (q1, q2) = (21, 30). Give a PRECISSE economic meaning of this number
b) Give the equation of the tangent plane to the graph of the cost function at the point (q1, q2) = (21, 30)
c) Using a linear approximation of the cost function, estimate the total cost when (q1, q2) = (20, 28)
Question 2 (4p)
A firm produces 2 goods. The first being sold at 49 euro per unit; the second being sold at 35 euro per unit. The total cost function is given by , where q1 and q2 denote the production amounts for the first and second good, respectively.
a) Find the function equation for the profit function in terms of q1 and q2 and specify its domain
b) Show on the graph below which production amounts (q1, q2) lead to an active profit
c) Find the explicit equation of the isocost line throughout the point (q1, q2) = (6, 2). Add this isocost line to the graph below
d) On drawing, you should see 2 intersection points of the isocost line through (6, 2) and the contour line of level 0  for the profit. Find the revenue at these intersection points (or better: the part of this line in the first quadrant) (Yoy do NOT need to find the coordinates of the intersection points to answer this question!)
Question 3 (4p)
Organizing exams in a corona-proof fashion is a major headache for universities nowadays. One such university has hired a sports venue, with a surface area of at most 4500m2 to organize exams for large group of study. Every session requires, next to the students, a number of supervisors in order to guarantee distancing measures, the university makes sure there is 10m2 per student and 50m2 per supervisor. Each supervisor has at least 10 and at most 25 students under his/her exclusive watch. Because the rental fee is steep, only exam sessions with at least 200 students will be held at the sports site.
a) Show on a graph the numbers of students and supervisors that are possible for exam sessions at the sports venue, given the restrictions mentioned.
b) The university measures the organizational efficiency of an exam by a measure which is a linear function of the number of students and supervisors involved.
· The organization efficiency of an exam with 0 students and 0 supervisors is equal to 0
· Every extra student increases the efficiency by 1 
· Every extra supervisor decreases the efficiency by 3
Use the contour lines of the organizational efficiency function to determine which numbers of students an supervisors leas the most efficiently organized exam at the sports venue. (Provide sufficient explanation.)
Question 4 (4,5p)
A company produces 2 products with inverse demand functions  and  where  are unit prices of the products and  amounts produced and sold. Further we are being told that the fixed costs = 140 monetary units and variable costs = 2 monetary units perand 45 monetary units per .
a) Show that the profit function of the firm is given by:  
b) Use Langrange to find the max profit that the firm can make if its total production, the production of the 2 products combine = 17 units
c) Would it be advantageous for the firm to increase its total production? (Do not make additional calculations, answer this question but explain the reasoning behind your answer)
Question 5 (4,5p)
For quite some time now, we have had to live by a number of corona rules. The authorities therefore want to bring down the number of 325 people that start disobeying the rules on a daily basis by a targeted ad campaign. How far down should this number should be brought in order to have at most 100.000 people disobeying? More and more people are sick of these and choose to no longer abide by them. Research has shown that the number of people who do not follow the corona rules decreases only when they are confronted with family members or friends who get covid. On a daily basis, this is the case for 0, 2% of them. On the other hand, everyday an additional 325 people stop following the rules in a deliberate way. On the first day that the Colonel rules were In effect, a staggering 10000 people did not obey the rules.
a) Define Dn to be the number of people deliberately disregarding the corona rules on day n. Write down a recursive equation for the sequence Dn.
b) Find the general term for the sequence Dn.
c) The authorities reacted by slapping fines on those not following the rules, starting on day 8. If every offender was fined €100, how much did the fines add up to over the first half year?
d) How does the number of people not following the rules evolve overtime?
e) When too many people do not adhere to the corona rules, it erodes public trust in their usefulness. BER of people not following the rules evolve overtime? .E., up to and including day 183?
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