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MTH 251 - Week 1 Lecture Notes

4. Figure 1 shows the function y = g(¢). Find each of the following values.
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Figure 1: y =g(t)
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For each of the following limits state the value of the limit or state that the limit
does not exist as well as the reason the limit does not exist.

tim g, lim (), im ¢(), and Jim ()
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MTH 251 - Week 1 Lecture Notes

A tangent line to a circle touches the circle at exactly one point.
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Figure 2: A tangent line to a circle

A tangent line fo a curve is a little bit harder to define. We will spend the next
couple of weeks developing a formal method for finding the slope of a tangent line
to a curve at a particular point. We will start with a definition of a secant line. A
secant line to a curve is a line determined by two points on a curve. Figure 3 shows
an example of a secant line to a curve through the points (1,0) and (2,-3). We

might use this secant line to help us approximate the slope of the tangent line to
the curve at the point (1,0).
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Figure 3: A secant line to a curve
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Figure 4: Secant Line through (1, /(1)) Figure 5: Secant Line through (1, £ (1))
and (3, £(3)) and (2, /(2))

The slope of this secant line is the The slope of this secant line is the
average velocity from 1 to 3 seconds. average velocity from 1 to 2 seconds.

Figures 4 through 7 show the position (in feet) of an object, y= f(x), at time
x (in seconds).
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Figure 6: Secant Line through (1, f(1)) Figure 7: Tangent Line through (1, f(1))

and (0, (0))
The slope of this tangent line is the
instantaneous velocity of the object at
1 second.
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Figure 8: A secant t#ﬁne to alur've through the points (4, £(4)) and (¢ +n, £ (4, + 7))

The slope of the secant line from the point (4, f(1)) to (4, +h,f (4, +h)) is
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This slope is the average rate of change of the function on the interval ¢ to t, +4.
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Find the difference quotient of each function paying attention to your m
presentation. )
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6. If an arrow is shot upward on the moon with a velocity of 58 m/s, its height in @
meters after ¢ seconds is given by / =58t - 0.83:%. .
a. Find the average velocity over the given time intervals.
(i) [1, 2] (ii)[1,1.5]1 (i1, 1.1] (iv)[1, 1.01] (v) [1, 1.001]
b. Estimate the instantaneous velocity one second after the arrow was shot,
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