Math 220 - Calculus f. Business and Management - Worksheet 16

Solutions for Worksheet 16 - Exponents, Logs and the Chain Rule

Find the derivative of each function

Hint: Some functions are much easier to differentiate if you use your knowledge of lessons 5 and 6 on exponents of logs
to write them differently. Examples are A3 and D3.

Exercise 1:

la: f(z) = 5%, 1b: f(x) = loggx, ic: f(z) = In(2?), 1d: f(z) = logx.
Solution to #1:
For 1a: d 57) = 5% In(5
or 1a: ﬂ( ) = 5% In(5).
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For 1b: — 1 = —
or 0g3 T = 3

dx

d d 1 2
For 1c: e In(z?) = e 2ln(z)) =2- - Here we used a rule of logarithms in the first step.
For 1d: d 1 _
or 1d: 57 108(@) = 375

Exercise 2:

2a: f(z) = 7 (2> + 22 —5), 2b: f(z) = (4o +2) logg z, 2¢c: f(z) = (1/z*) Inz.
Solution to #2: Each problem here uses the product rule.

For 2a: %7‘”(3@2 + 2z —5) = (7°)(In(7)) (2 + 22 — 5) + (7°) (22 + 2).

For 2b: % (4x + 2)logg x = (4)(logs x) + (4 + 2)( ).

zln3
d d 1 —4lnz+1
. 1/24 _ -4 — (_ A5 - (1) = '
For 2¢ d:z:( /x*) Inx T () Inz = (—4z7°)(Inz) + (z )(g) =
Exercise 3:
logs x 3 4 -7 z+1Inz
3 : = —- 3b : = 3 : = .
@i f) = et O N

Solution to C:

Each problem here uses the quotient rule.
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3 2 1 — ) — (log.- 1 2 9
For 3a; 10837 (5% + 22 +10) (3 5) — (logy ) (152 +2)

dz 523 + 2z + 10 (523 + 22 + 10)2

d2®+4z -7  (6")(32% +4) — (23 + 42 — 7)(6")(In 6)
For 3b: — = .
dx 6* 62




Fop 30 Aot 201+ (1/2)) - (. +In2)(2)(In2)

de 2% 2T

Exercise 4:

4a: f(x) = G35+ T 4b: f(z) = In(2?),
dc: f(z) = (logyz)?, 4d: f(x) = In(z* — 322 +22).

Note that 4b is the same as 1c above. This time use the chain rule.
Solution to #4:

We will use the chain rule in each problem. Notice that D2 is the same as A3, however the method we use here will be
different.

For 4a: Let f(u) = 6* and let u(x) = 32° — 523 + 7. Then, using the chain rule,

d 5 3 325 :
G (g —52°+7) (In 6) (152 — 152%)
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For 4b: Let f(u) = In(u) and let u(x) = x2. Then
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Notice how this is the same answer as in A3.

For 4c: Let f(u) = u® and let u(z) = log, x. Then,

d%(lo& 1‘)3 = 3(10g4(33))2' (xlilll)

For 4d: Let f(u) = In(u) and let u(x) = z* — 322 + 2x. Then,

d 4 2 1 3

Exercise 5:

5a: f(z) = logy Vx, 5b: f(x) = 4Y/%, 5c: f(x) = logy e** .

Solution to #5: Each problem uses the chain rule.
For 5a: Let f(u) = logsu and let u(x) = \/x = x'/2. Then, using the chain rule,

d 1 1

%10&3\/5 = Jams) (595_1/2)
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For 5b: Let f(u) = 4% and let u(z) = — = x~ L. Then,
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d d -1 —1

—4VT = 47 = 4" (Ind)(—2?
i . (In4)(=277)



For 5¢: Let f(u) = logs uand let u(z) = ¢*°. Then, apply the chain rule once more,

d 2 1 2 8xr
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dx 25 ¢ (64752 (In5) () - (82) Inb



