MATH110-001 Quiz 2 Solution
1. Karimfazli Feb. 5, 2016

Problem 1.

Find all the ctirical points of the function

f) = { 23:;— 32?2 — 12z <0
e l—-x)—1 0<w
Solution:
e <0
a _d
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Here f(z) is defined by a polynomial; so the derivative exists everywhere. We need to
find the points where f'(z) = 0.
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xr = —1 is a critical number. Note that we have assumed x < 0. So x = 2 is not an

acceptable solution here.

We will need to check continuity and differentiability at z = 0.
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"= e 1%(11z — 12) is defined everywhere on (0,00). So we need to find the points
where f'(z) =0

e 1% = 0 This does not have a solution since for all 0 < z, e 1** > 0
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Note that © = T is in the interval (0, oo). So = = T is a critical number.

We can now check continuity and differentiability at x = 0.

h%l_ flz)=0
1ir€+f(x):eo(1—0)—1:1—1:o
lim f(2) = lim f(x) = f(0) =0
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So f is continuous at x = 0. What about differentiability?

lim f'(z) = lim (62> — 6z — 12) = —12

x—0— x—0—
li () = lim e ' (11z — 12) = —12
S0 = i e e~ 12)

So f(x) is continuous and differentiable at x = 0. Therefore, z = 0 is not a critical
number.

Problem 2.

Show that the function f(z) = 3*72 — 2(z + 1)® 4+ 18 has at least one critical point. Since
you don’t have a calculator, a table of the function values is provided below. Note: you do
not need to find the critical point.

x 0 1 12 3 4 5 |6 7 8 9 10
f(x)]16.110.3 1| —11|—23| =271 133|585 | 2005 | 6337

Solution: Note that f(2) = f(6) = 1.

f(x) is the addition of an exponential function, 3°2, and a polynomial function, —2(z +
1)?+18. Both exponential functions and polynomials are differentiable for all real numbers .
So the function is continuous and differentiable on [2, 6]. Therefore, using Rolle’s Theorem
we know there is at least one number ¢, 2 < ¢ < 6 so that

f6)—f2) _1-1

62 ~ a1

fi(e) =

So f'(x) = 0 has at least one solution in the interval (2,6). So f has at least one critical
point on that interval.



