Section 2.1 
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From the data, we see that the patient’s heart rate is decreasing from 71 to 66 heartbeats/minute after 42 minutes. After being stable for a while, the patient’s heart rate is dropping.

4. For the curve 
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and the point P(2, ln 2):

a.

	
	x
	Q
	mpq

	(i)
	1.5
	(1.5, 0.405465)
	0.575364

	(ii)
	1.9
	(1.9, 0.641854)
	0.512933

	(iii)
	1.99
	(1.99, 0.688135)
	0.501254

	(iv)
	1.999
	(1.999, 0.692647)
	0.500125

	(v)
	2.5
	(2.5, 0.916291)
	0.446287

	(vi)
	2.1
	(2.1, 0.741937)
	0.487902

	(vii)
	2.01
	(2.01, 0.698135)
	0.498754

	(viii)
	2.001
	(2.001, 0.693647)
	0.499875


b. The slope appears to be 
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d. 
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In the graph above, the curved line is y = ln x. The top straight line on the left and the bottom straight line on the right is the secant line between 2 and 2.5. The bottom straight line on the left and the top straight line on the right is the secant line between 1.5 and 2.  The straight line in the middle is the line tangent to the curve at x = 2. 

5a. At t=2, y = 40(2) – 16(2)2 = 16. The average velocity between 2 and 2+h is
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(i) h = 0.5, -32
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(by plugging in)

(ii) h = 0.05, -24.8
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(iii) h = 0.1, -25.6
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(iv) h = 0.01, -24.16
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b. The instantaneous velocity when t = 2 (when h approaches zero) is -24
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Problem Set A

6a. Graph d demonstrates a height v. time graph. The bone is thrown, then rises more slowly and eventually falls due to gravity. The bone also began at a height above the x-axis, consistent with the claim that the ape throws the bone from a height of 2 feet.

b. Only graph f could be a velocity v. time graph. The bone first increases in height (and thus has a positive velocity), increases at a slower and slower rate until it stops rising (then having a velocity of zero), and then decreases (having a negative velocity). The velocity changes gradually, not instantaneously (as in graph c), so f is the only possible answer. 

c. Speed is just the absolute value of velocity. Graph e is clearly the graph of the absolute value of the function in f, so it must be the correct answer. Additionally, we can tell that the bone started off moving quickly, then slowed to not moving at all for moment, then started moving again, which is consistent with graph e.

7a. The graph changes direction at about x = –1.4, x= 0, x = 0.2, and x = 1.2. When you zoom into the graph, the direction changes at x = 0 and x = 0.2 are more noticeable.

b. The object’s velocity is positive when the graph is increasing, from [-2, -1.4), (0, 0.2) and (1.2,2]. The velocity is negative when the graph is decreasing, from (-1.4, 0) and (0.2, 1.2).

c. At t = 0, the graph seems flat. Thus, it seems that the velocity at t = 0 is 0. This is corroborated by the fact that every term in the derivative of d(t) will have a t in it, so at t = 0, the value of the derivative would be 0. 
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