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Special Exam Winter 2020 QUA2311



1. Weekly overtime hours by 15 randomly selected custodial staff at State College for the last week of August was: 

0 15  20  21  23  25  28  30  36  37  37  40  45  50  73

Find:
a) The average overtime hours worked for a custodial person. (3 marks)
(0+15+20+21+23+25+28+30+36+37+37+40+45+50+73) = 480
Sum of hrs = 480
		Count N = 15
		Average = 480 / 15 = 32

b) The median of the overtime hours worked. (3 marks)
Median is the middle variable arranged in ascending order
0 15  20  21  23  25  28  30  36  37  37  40  45  50  73
Median = 30 

c) The standard deviation of the overtime hours worked. (4 marks)
 

	s2 = 
		Σ(xi - x̄)2

	

	N - 1




	= 
		(0 - 32)2 + ... + (73 - 32)2

	

	15 - 1




	= 
		4032

	

	14




	= 
	288


d) 
	s = 
	√288

	= 
	16.970562748477



e) Based on the results of a and b comment on which measurement you feel would be most useful for measuring central tendency for the custodial staff at State College. (3 marks)
Median is the best estimate of the central tendency.  Notably, mean takes account of outliers as 73 is an outlier that results to higher mean. However, if we exclude the 73, the mean and standard deviation changes substantially not unlike the median.


2. The following information is available on the amount of time (in minutes) 100 customers were put on hold before their calls to a company’s Customer Service 800-number were answered: 


	Class #
	Class (minutes)
	# of Customers(f)
	Midpoint x
	fx
	X^f

	
	
	
	
	
	

	1
	0 and under 2
	52
	1
	52
	52

	2
	2 and under 4
	20
	3
	60
	180

	3
	4 and under 6
	15
	5
	75
	375

	4
	6 and under 8
	9
	7
	63
	441

	5
	8 and under 10
	4
	9
	36
	324

	Total
	
	100
	
	286
	1372






a) What is the approximate average amount of time customers were put on hold? (2 marks)
Average amount of customers = 286 / 100 = 2.86 customers. 
b) What is the approximate standard deviation of the time customers were put on hold? (2 marks)

Var (x) = 1 / 100-1 (1372 – 2862/100) = 5.596

 S = sqrt s2 = √5.596 = 2.366
c) What percentage of customers were put on hold for greater than 8 minutes?
 (2 marks)
		Solution (x - µ)/δ = (8 – 2.86) / 2.366 = 2.1724
		(p > 8) = 0.0149 = 1.49%
d)   What percentage of customers were put on hold for 6 minutes or less?
(2 marks)

Solution (x - µ)/δ = (6 – 2.86) / 2.366 = 1.3271
(p < 6) = 0.9078 = 90.78%


3. The following table presents monthly seasonal indexes for the cost of a bushel of grapefruits in a certain county in Florida. 


	January
	February
	March
	April
	May
	June

	0.90
	0.87
	0.95
	0.93
	1.00
	1.04

	
	
	
	
	
	

	July
	August
	September
	October
	November
	December

	1.05
	1.10
	1.12
	1.02
	1.03
	0.99





a) Interpret the seasonal index for September. (2 marks)
In the month of September, the seasonal index is the all year highest. This is due to the fact that grapefruits are in season and at peak during the month of September. 
b) From the original historical data (1999 – 2003) a trend line of TRt = $5.50 + $0.23t, where t = 1 to 60, was calculated. Assuming a multiplicative seasonal model forecast the cost of a bushel of grapefruits for each of the first six months of 2004.   (6 marks)

Jan = 5.50 + 0.23 (0.90) = 5.707
Feb = 5.50 + 0.23 (0.87) = 5.7001
March = 5.50 + 0.23(0.95) = 5.7185
April = 5.50 + 0.23(0.93) = 5.7139
May = 5.50 + 0.23(1.0) = 5.73
June = 5.50 + 0.23(1.04) = 5.7392
 
4. The Cost of delivery for a local courier for each parcel is $0.96 and the courier has monthly fixed costs they must absorb which are $3,600.  If they can charge $4.80 per parcel then determine the following:
	
a) What is the courier’s linear cost, revenue and profit equations? (6 marks)
Assuming number of parcels = x and revenue per parcel = 4.8
TC = FC +VC 
FC = $3,600
VC = $0.960
TC = 3,600 + 0.96x 
			TR = 4.8*x = 4.8x
b) How many parcels must be delivered in order for the firm to breakeven?
(2 marks)

		BEP = FC / (Sales per unit – variable cost per unit)
		3600 / (4.8 – 0.96) = 937.5 parcels  






5. The cost equation of a manufacturing concern is linear as follows:

C(x) = 25x + 15,000

Where C(x) is the total cost in dollars of producing x units,
X is the number of units produced.

Its revenue equation is non-linear and is as follows:

R(x) = -0.01x2 + 50x

Where R(x) is the total revenue in dollars from the sale of x units,
x is the number of units sold. 

a) What is the profit equation? (4 marks)
-0.01x2 + 50x – (25x+15000)
-0.01x2 + 25x – 15,000
	 
b) Find the break-even point(s) for this firm. (5 marks)
-0.01x2 + 50x = 25x + 1500
= -0.01x2 + 50x – (25x+15,000)
= -0.01x2 + 25x – 15,000 = 0
X = 1000, 1500
Break even points are 1000 and 1500 units

c) What would be the maximum profit and how many units of their product must be sold to achieve this maximum? (4 marks)

Solution 
Taking derivative of the profit function
 =0
 
0.02x = -25
 

 
6. Jane’s monthly income from her part-time job was $1200 in 2013 and $2286 in 2018. Given that the CPI for 2013 was 100.0 and 111.5 for 2018,

a) Determine the purchasing power of the dollar for 2018 (2 marks)
Solution
 
= 89.68%
b)  Determine Jane’s real income for 2018  (2 marks)
2286 × 89.68%
=$2050.08
 
c) Comment on Jane’s purchasing power in 2018 relative to 2013 (2 marks)

The result shows that Jane’s purchasing power has gone down. 
 
7. Property taxes for an Ontario resident over the years are listed.

Year:      2007        2008       2009       2010      2011      2012

Taxes:   $2,900     $3,000     $3,150   $3,300   $3,400   $3,600

a)  Draw/sketch a scatter diagram.  (2 marks)





b) Calculate the least squares equation. (4 marks)
Taxes = 138.571x – 275234.286

c) Predict the property tax for the year 2020. (2 marks)
Taxes = 138.571(2020) – 275234.286
          = 4679.134












8. A Company produces two types of widgets, manual and electric. Each requires in its manufacture the use of three machines, A, B and C. Each manual widget requires the use of machine A for 2 hours, machine B for 1 hour and machine C for 1 hour. An electric widget requires 1 hour on A, 2 hours on B, and 1 hour on C. Furthermore, suppose the maximum number of hours available per month for the use of the machines A, B and C are 180, 160, and 100 respectively. The profit on a manual widget is $4 and on an electric widget it is $6.

a) Determine the maximum profit equation. (2 marks)
Solution
Let 
Manual widget = x
Electric widget = y
Max profit = 4x + 6y

b) Set up the system of inequalities. (4 marks)
Manual widget
A: 2x + 1y ≤ 180
B: 1x + 2y ≤ 160
C: 1x + 1y ≤ 100 

c) Graph the feasible region. (3 marks)

[image: ]



d) Identify (showing calculations) all applicable corner points. If the company can sell all the widgets they can produce, how many of each type should it make in order to maximize profit? (6 marks)
Solution
(40,60)
4(40) + 6(60)
=520
4(80) + 6(20) = 440
4(67) + 6(47) = 550
To maximize profit, they should produce
X = 67
[bookmark: _gjdgxs]Y = 47
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