MA140-Engineering Calculus

Lecture 16

October 15, 2017

Lecture 16 Page 1



MA140

Logarithmic Differentiation

One could use the product and quotient rule to differentiate the following
type of function.

(2> +5)(xz+3)2Vx + 7

flz) =

(z +4)°

Alternatively, we could first take the log of both sides:

In f(x) = In(2? + 5) + 2In(z + 3) + fln(az+7)—5ln(:v—|—4)

then differentiate
First note:

%(lnf(z)) _ dinf(z) df(z) 1 df(z) 1

df(x)  de  fx) do  f(z)
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So differentiating the above:

f(x) 2x 2 1 5

f(z) _x2+5+x+3+2(a}+7) x+4
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So differentiating the above:

fllx) 2z 2 1 5

f(z) _x2+5+x+3+2(a}+7) Cr44
So
by T(@+5) (@ +3) Ve + 7 2z 2 1 5
f("”)_[ (z + 4) ]'[x2+5+x+3+2(x+7)_x+4
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Continuous and Differentiable Function

Determine values of k£ and m such that hA(z) is continuous and
differentiable at all points.

h(m):{ dr+k if <3

mad — 1 if >3

To be continuous:
lim A(z) = lim h(z)
T—3~ z—3+

So,

4B)+k=mBP -1=12+k=2Tm—1=k=27m — 13

Lecture 16 Page 4



MA140

A function h(z) is differentiable at a if the following limit exists:

1 J@) = f(a)

Tr—a Tr—aQa

this limit exists, if both of the one-sided limits exist and are equal:

4 k)— (2 —1 4o — 12

g JEFR) - @Tm—1) o, de —4
r—3~ r—3 z—=3— T — 3

Also 5 5
lim (ma® —1) — (27m — 1) — lim m(z® — 27)
r—3t r—3 r—3+ r—3

= lim m(z? + 324+ 9) = 27Tm

r—31
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SO
4=3m(3%) = 4=2Tm=m=27/4

Ask=2Tm—13, k=127(4/27) —13=k=4—13= -9
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