4. Derivative Tests, and Review

These Good Problems study the concepts presented in sections 2.6 and
2.7 of our text, then review material from the entire semester thus far as
preparation for the first midterm exam.

1. Find the intervals of concavity of the function f(x) = 4z — 82° + 5.
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2. Determine the concavity of the function y = zln(z) at = = ¢.
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3. Determine which points on the graph are local extrema, and which
are inflection points.

A: [ocal mag, §'(0)=0

C hol pay, F') = nelef.
E: [ved min fe)=0

Bt local yin, o) = wedaf.
b: Fthﬁhl:n Fmimi’ )

4. Determine the absolute (global) maximum and/or minimum values of

the function f(r) = =y if they exist.
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5.

flog= 2= ¢

Find all critical points and local extreme points of the function
f(z) = In(z* — 6z + 11),

and determine whether the extreme points are maxima or minima.
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6. let f be a non-negative function on the interval [0, 10] such that fl0) = ECRSS—
f(10) = 0. Define A(z) to be the area bounded between the r-axis,
the graph of y = f(t). and the vertical line at z. At what value of r
is A(z) a maximum? At what value of x is A(r) a minimum?
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7. Let f be a positive function on the interval [2,10] with graph shown

below. Define S(z) to be the slope of the line through the points (0,0
and (z, f(z)). At what value of z is S{z) a maximum? At what value
of r is S(z) a minimum?
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The remaining questions are intended to be review for the first midterm
exam.

8. Compute the limits. Be sure to show enough work and use proper
notation.
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9. Use the limit definition of derivative to compute 4 for y = z* + 2z.
You must use the limit definition and show enough work to receive

any credit.
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10. Use the limit definition of derivative to compute ﬁ for y = 2% You
must use the limit definition and show enough work to receive any

credit.
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11. Find an equation of the tangent line to the curve y = In(z) when

r=1.
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12. Find all points on the curve y = €%°~% at which the tangent line is
horizontal.
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13. Consider the graph of the function y = f(x) given below. Explain
why the limit as z approaches 0 does not exist.
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14. Use the graph below to describe how the derivative of a function is
defined at a point in terms of the secant lines through the point.
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15. Find an equation of the normal line to the graph of y = z* at the point
(=2, =8). (The normal line is perpendicular to the tangent line.)
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16. Compute the derivatives. You can use the “shortcut™ rules, but be

sure to show enough work.
a) f(z) = 2(z* - 52)
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17. State the (limit) definition of continuity.
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18. Determine whether the function is continuous. If it is discontinuous,
state where.
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. Determine whether the function is continuous, If it is discontinuous,
state where. -
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