WORKSHEET VIII 
Curve sketching:  a prelude (revised)
1.  
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2.   
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3.  Consider the graph of the function below.
(a)  How many critical points does f  have?
(b)   How many local minima does f  have?  Where are they located?
(c)  How many local maxima does f  have?  Where are they located?
(d)   Where is the global max of f(x)?
(e)    Where is the global min of f(x)?
[image: ]

4.  State the Compactness Theorem (aka Extreme Value Theorem).

5.  True or False?   A global max is always a critical point.

6.   True or False?   A function defined on a closed interval [a, b] must have a global maximum and a global minimum.  

7.  
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8.   Find the critical points of the function f(x) = (x – 3)5(x + 4)9.  Sketch the curve.

 Stewart exercises:
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Stewart exercises:

Find the critical points of each function defined below:
[image: ]
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Find the global extrema of each of the following functions:
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If the graph in Figure 4.3 is that of ["(x). which of the following statements s true concerning the function /7

(@ T derivativeis zer at w0 valuesof . bosh being locl maxima.

(6) The derivativeis zer at w0 valuesof . oe i  local maximum while the ater is a loal minimun.

(©) The derivative i 260 at two vallues of ., one s  local maximum on the inteval whi the other s neiter a local
(@) The deivative i 2670 at o values of 2, ne i a Tocal mifamum on the interval while the ober s neiher a focal
(&) The dervativeis 2210 only at one value of z where it is a Jocal minimum,

Figure 43
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Concerning the graph of the function in Figure 4.2, which of the following statements is true?

(@) The derivativ is 2ero at two values of , both being local maxima.

(b) The derivativ is 2ero at two values of . one i a local maximum while the other is  local minimum.

(©) The derivative i zero at two values of 7, one is  local maximum on the interval while the other is neither a local
(@) The derivative is 2610 at two values of z, one is a local minimum on the interval while the other is neither a local

(@) The derivative is zro only at one value of z where it is a local minimum.
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Figure 4.1
1. How many critcal points dos f have?
ANSWER:
There are 6 critical points. One occurring at 23, 73, %, 27, %y, 40d 2o,
COMMENT:

You might note that endpoints are not defined to be critcal points and critcal points can only occur where the
function exists.

2. How many local minima does f have?

ANSWER:

‘There aretheee local minima. They occur at 1, 27, and .

COMMENT:

Follow-up Question. What happens if one of the holes at 2 i filld in? Does it mater which hole?
3. Consider the graph of y = f(z) in Figure 4.1. How many local maxima does  have?

ANSWER:

There are four local maxima. They occur at 23,5, 23, and Z10.

COMMENT:

Follow-up Question. What happens if one of the holes at 3 is filled in? Does it matter which hole?
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[10 points] The cable of a suspension bridge with two supports 2L meters apart hangs H
meters above the ground. The height H is given in terms of the distance in meters from
the first support z (in meters) by the function

H(z)=e""Fp el 4 -2

where Hg and L are positive constants. Notice that o ranges from 0 (the first support) to

2L (the second support).
a. [4 points] Find (but do not classify) the critical points for the function H(x).
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b. [6 points] Find the z and y coordinates of all global maxima and minima for the
function H (x). Justify your answers.




