Lab #1 for EGN 2210 (Fall 1999)




                  KJC (8/29/99)

Goals: (>>> put on board before lab starts)
1) Do LOTS of typing in Mathcad

2) Type some really hairy formulas as functions

3) Learn simple graphing

4) Do some solving 

5) Do some symbolic math

6) Do some matrix math

7) Do a break even analysis

8) Do a least squares fit

9) Try some of the advanced features (if time permits)

10) Check-out exercise (graded)

Some really hairy formulas:

Let’s type these for some practice (note that these are functions, try some of ‘em)…

Example #1: (write on board, then type into Mathcad)
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Exercise #1: (write on board)
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    (this is distance)
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     (this is sin(x))
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     (this is exp(x) - - - M&M’s to first student who can tell me what this is)
Some graphing:

We can graph:

1) Vector against vector

2) Vector against a range variable

3) Function against a range variable

Example #2:

This is option (3) here… graph sin(x) against x = 0 to  (make point about step size here)

Exercise #2: 
Graph 
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 for x = 0 to  

Example #3:

For i = 0 to 100 in step of 1 set Xi = i and Yi = 2*Xi.  Then graph.

Exercise #3:

For i = 0 to 100 in step of 1 set Xi = i2.  Then graph Xi against i.

Some solving:

Can solve for simultaneous equations using Given and Find() (internally uses numerical methods)

Example #4:

Solve for 2*x + 3*y = 7 and 3*x + y = 7

Exercise #4a:

Solve for 2*x2 + 3*y = 15 and 3*x + y = 4

Exercise #4b:

Solve for 2*x+4*y = 6 and 4*x + 8*y = 1

Some symbolic math:

Example #5:

Solve for x in terms of y in y + 3 = 10 + x

Solve for N in 
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Find the roots of x2 - 7*x + 12

Exercise #5a:

Solve for the number of years needed to make a total salary of $1,000,000 given a starting salary of $50,000 and yearly raises of 10%.

Exercise #5b:

Find the roots of x2 - 11*x + 30 in two different ways.

Some matrix math:

Example #6:

Define a matrix and then do some common operations including inverse and transpose.

Exercise #6:
Define 
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.  Find A + B, A - B, A  B, A + AT, and A + B-1.

Break Even analysis:

Example #7:

Product #1 requires $100,000 start-up and then $100 per product.  Product #2 requires $75,000 and then $200 per product.  If both products are sold for $200, which will break even the first and when (at how many units sold) will this occur?  Solve both graphically and symbolically.

Exercise #7:

Product #1 requires $1,000 start-up and then $5 per product.  Product #2 requires $750 and then $4 per product.  If both product #1 is sold for $10 and product #2 for $9, which will breakeven the first and when (at how many units sold) will this occur?  What is the profit on each product after break even?  Solve both graphically and symbolically.

Least squares fit:

Example #8:

Over 8 quizzes the average class score was 99, 56, 88, 77, 65, 85, 92, and 55.  What is the trend?  And, when can we expect the quiz score average to reach 100 (if positive trend) or 0 (if negative trend) assuming an underlying linear trend?  Graph the quizzes and the trend line.

Exercise #8:

Repeat the example for quiz scores of 59, 99, 98, 97, and 85.  

Some of the more advanced features:

Mathcad has some really powerful “Calculus” and other advanced math features.

Example #9:
Find the Laplace transform of 
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Exercise #9:
Find the inverse Laplace transform of 
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Example #10:

Solve for 
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Exercise #10:

Solve for 
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Check-out exercise #1:

>>> Work alone on this… if you need help, ask the lab instructor

Part #1 (80% credit):

Do a breakeven analysis (both graphical and symbolic) for two products.  Product #1 costs $70,000 to set-up, $50.00 to build, and is then sold for $100.00.  Product #2 costs $120,000 to set-up, $60.00 to build and is also sold for $100.00.  When does breakeven occur for each product?  Solve graphically and symbolically.

Part #2 (20% credit):

The manufacturing cost of high-technology products typically goes down as a function of the number of products manufactured.  For example, if each subsequent product built costs 99% of the previous product then if the first product costs $100.00, the second will cost $99.00, the third $98.01, and so on.  Modify the part #1 analysis to include a reduction in cost of 0.01% (this is 0.0001, or each subsequent unit costs 0.9999 of the previous unit) for the above Product #2 for each unit built. When does breakeven occur for each product?  Solve graphically and symbolically.  Which product do you now think is the better investment?

Hint: Do Part #1 first, then copy-and-paste the Part #1 work to a separate place on your sheet and then work on Part #2.  Be sure to AT LEAST have Part #1 complete at the check-out time.

---
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