VISUALIZING ENGINEERING FUNCTIONS

Welcome. Welcome to L1 engineering mathematics! We start with administrative
information, which you can find on the course website and in emails from the module
leader.
5 minute review. Waves and oscillations are everywhere in engineering. In this
class we will meet two mathematical functions which are very useful for studying
waves in engineering. We will define what we mean by a “function” more precisely
in the next class.
Sketch the graph of y = sin x:
• Explain what a graph is: x on horizontal axis, y on vertical axis, values of y
corresponding to each x are shown, axes labelled, key values indicated, etc.
• Discuss the general shape, zeros and maxima/minima.
• Explain the difference between plotting (by calculating numbers) and sketching (by reasoning).
Explain how this is a good mathematical representation of a wave/oscillation.
Class warm-up. The sinc function turns out to be very useful for analyzing waves
in engineering:
sin x
.
y = sinc(x) =
x
Sketch sinc(x), explaining how the key features arise from properties of the function.
• Sketch y = 1/x and discuss asymptotes.
• Sketch the envelope y = ±1/x and discuss how the graph fluctuates within
the envelope.
• Discuss what happens for x ∼ 0.
You can use Wolfram Alpha http://wolframalpha.com to generate very attractive
plots, but these are not always very useful. Often in engineering we are looking for
trends and general shapes as well as precise numerical values and sketches can be
useful for this.
Problems. Choose from the below.
1. Envelopes. Using the same steps as in the warm-up, sketch:
(a) y = x sin x;
(b) y = e−x sin x;
(c) y = |x| sin x.
2. Zeros and asymptotes. Sketch

(b) y =

(x+1)(x−2)
;
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3. An interesting function. Sketch
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Selected answers and hints.
1. Use Wolfram Alpha (http://wolframalpha.com) or similar to generate the
curves and compare with your sketches. Which are more useful/informative?
2. As above.
3. As above.
For more details, start a thread on the discussion board.

