5.4 The First Derivative Test
Calculus

1. Assume f(x) is continuous for all real numbers. The sign of its derivative is given in the table below for the
domain of f. Identify all relative extrema and justify your answers.
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| For each problem, the derivative of a function g is given. Find all relative max/min of quand justify. |
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| Use a calculator to help find all x-values of relative max/min of f. No justification necessary.
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justify your answer.

Use the First Derivative Test to locate the x-value of all extrema. Classify if it is a relative max or min and
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13. What is the maximum value of g(x) = 2 cos x on
the open interval (—m, )?
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15. If g is a differentiable function such thag(x) < 0%or all real numbers x and if f'(x) = (x? — x — 12)g(x),

which of the following is trug? C‘ \3) 3 (_3) :.\) I L'l\ (,_} )B") ()( -4)[X_|,3)
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(A)  f has arelative maximum atx = —3 and a relative minimum at x = 4.
(B) Jf has a relative minimum at x = —3 and a relative maximum at x = 4.
(C)  f has arelative maximum at x = 3 and a relative minimum at x = —4.
(D)  f has arelative minimum at x = 3 and a relative maximum at x = —4.

(E) It cannot be determined if f has any relative extrema.

16. Let f be a twice-differentiable function defined on the interval A
—2.1 < x < 2.1 with f(1) = —2. The graph of f’, the y
derivative of f, is shown above. The graph of f' crosses the
x-axis at x = —2 and x = 2 and has a horizontal tangent at
x = —1. Let g be the function given by g(x) = /™).
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(b) Find the average rate of change of g’, the derivative of
g, over the interval [—
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(c) For —2.1 < x < 2.1, find all values of x at Wthh g has a loi mini Justify your answer.
/ }:eb‘\l 3 '1\, }Sl t n’SA l;\
Aoy’ 50 ‘3 ne o | po
\ (W)= O J I—P5 1o ney
Posvhy 3b)= — be % ¢ .
X=-2 o\ X=2- =-2] Y% ¥V Cranges Slon

own to
(d) The second derivative of g is g"'(x) = ef(x) [(f (x)) + f”(x)] Is g"' (—1) positive, negatlv'g or

zero? Justify your answer. ‘['S'H) 4y ( B
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