03-11-25 MTH 263

Exam 2:1.6,2.1-2.4,3.1-3.2 omit bigO
Thursday, 03/13/25

Quiz 4
1. 2.2:
17. Find the derivative of y =sin"'x + cos™!x. Explain why no derivative formulas were needed.
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2. 16:4

For Exercises 1-6 find the second derivative of the given function.
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3.21
For Exercises 1-8, show that the given function y = f(x) is one-to-one over the given interval, then find

the formulas for the inverse function f~! and its derivative. Use Example 2.2 as a guide, including
putting /! and its derivative in terms of x.
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4. Guichard 4.10
8. Find the derivative of In((arcsin x)*)
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5. Find lin%(6x —10).
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Verify your limit using the formal € —§ definition
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2.1:7
A
For Exercises 1-8, show that the given function y = f(x) is one-to-one over the given interval, then find
the formulas for the inverse function f~! and its derivative. Use Example 2.2 as a guide, including
putting ! and its derivative in terms of x.
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Use either method

2,3:19

19. Suppose it takes 8 hours for 30% of a radioactive substance to decay. Find the half-life of the

substance.
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Definition: the half-life of a radioactive substance is
the time for half of the substance to decay, or for
half of the substance to remain.

30% decays implies that 70% remains. ( 3)
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3.1:27
27. For a constant a > 0, let P be a point on the curve y = ax?, and let @ be the point where the tangent
line to the curve at P intersects the y-axis. Show that the x-axis bisects the line segment PQ.
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For Exercises 1-18 evaluate the given limit.
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After class notes

Example 3.6
Show that chlllzll x = a for any real number a.

Solution: Though the limit is obvious, the following “epsilon-delta” proof shows how to use the formal
definition. The idea is to let € > 0 be given, then “work backward” from the inequality |f(x)—L| <€ to
get an inequality of the form |x —a| < §, where § > 0 usually depends on €. In this case the limitis L =a
and the function is f(x) = x, so since

[fx)—al<e < |x-al<e,
then choosing § = € means that

O<|x—a|l<d = |x—al<e = |fx)-al<e,
. / _ L
which by definition means that lim x = a. \ N jc X } -
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| agree that the limit is obvious.
Verify the limit with the formal definition of limit. Le’f 27 o
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Ve'rify the limit with the formal definition of limit. Le’f 27 o
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3.1
26. Show that the area of the triangle formed by the x-axis, the y-axis, and the tangent line to the
curve y = 1/x at any point P is constant (i.e. the area is the same for all P).

[&/l' A = aven oJ ‘/Hmﬂﬁ

A= (L’ ""’\2 /Le\ﬂ’ )

]
| b

A < l°£ b ban
~ h = be isht
J7UP«’; a—d’ fﬂv‘;(ﬂ\( l'h{‘ d’)/(wo)

—_—

2.4:10
10. Show that for all constants £ the function y = Aa'a satisfies the differential equation % =ky.
Does this contradict the statement made in Section 2.3 that the only solution to that differential
equation is of the form y = Ae**? Explain your answer.
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13. Show that % (In(kx)) = l for all constants & > 0. / d’ {
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13. Show that % (In(kx)) = z for all constants £ > 0.
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21. If a certain cell population grows exponentially—i.e. is of the form Age** with £ > 0—and if the
population doubles in 6 hours, how long would it take for the population to quadruple?
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