Name Date Class

Homework 3.7

Use the graph of H(x), pictured to the right, to complete
exercises 1 —4.

1. The graph of H(x) is continuous on its domain but not " ( \
differentiable at all values on its domain. At what value on 3 77\
—6 <x <6 is H(x) not differentiable. Give a graphical reason 1 L
for your answer.

K(x) s not ditfereatiable of X=2 I PP EE
Yc the graph hys a Cusp et X=2. :

L3

2.~Write an equation of H(x) and show analytically that H(x) is, in fact, continuous at the x — value tha
you identified in exercise 1. Show and explain your work.
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3. Show analytically that H(x) is, in fact, not differentiable at the x — value that you identified in

exercise 1. Show and explain your work. T B 05 Continams o X2
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4. Given the graph of H(x) pictured above, find the equation of the tangent line to the graph of
P(x) =+/H(x) when x = 3.
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A continuous function on the interval —4 <x <5, A(x), is described in the table below. Use the

information to complete exercises 5 — 8.

X -4 | -2 -1 —4<x<0 1 3 0<x<3 3<x<5 5
Increasing Decreasing Increasing
hx) |5 | 4 | 2 & -1 | 2 & & 0
Concave Up Concave Up | Concave Up

5. Sketch a graph of A(x).

6. Estimate the value of #'(—2). Does this value support the claim that A(x) is increasing on the interval
—4 <x <0? Give areason for your answer.
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7. There are three x — values in the domain of / at which /(x) is not differentiable. What are these three
values and give a reason for why A(x) is not differentiable at these values.

* Hx) 5 not a‘«'m:efm-}:'abie ot x=~40, v S.
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*H(x) hasS a Cusp ot %O

8. On what interval(s) of x is ' (x) > 02 Give a reason for your answer.
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9. At what value(s) of x will the graph of f{x) = 2¢** — 3x have a tangent line whose slope is 1?
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10. The graph of x — 2y = 9 is parallel to the normal line to the graph of f{x) when x = 5. What is the
value of #'(5)? Justify your answer. _ .
e > Tre vale of R$)= -2 becaur F(5)
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11. Let f'be defined by the function f(x) = ) .
ax” +bx, x>1

a. If the function is continuous at x = 1, what is the relationship between a and »? Explain your

reasoning using limits.
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b. Find the unique values of @ and b that will make fboth continuous and differentiable at x = 1.
Show your analysis using limits.
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