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Homework

. Compute the derivative of f(z) = 9* — 8%.

51n(31)

In(2® — %).
Compute the tangent line to the graph of f at z = «/4 for f(z) =
logq,(secx).
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Compute the derivative of f(x

. Compute the tangent line to the graph of f at x = 1 for f(x) = e’ 4

In(z?).



Solutions

. Compute the derivative of f(z) = 9¥ — 8%.

Solution: We use the derivative rule that %[a“’] = a” Ina. Applying this

rule gives us
f(x) =9"In9 — 8" In8.

. Compute the derivative of f(z) = «™n".

Solution: We use the derivative rule that d% [a”] = a” In a, the power rule,
and the product rule. Applying these rules gives us

d . d. ., - -
f(z) = a[a:”]ﬂ“’ + x”%[ﬂ*] = mz™ % + "% In .

. Compute the derivative of f(x) = 45(32),

Solution: We use the derivative rule that %[am] = a”Ina and the chain
rule. Applying these rules gives us

. d ) d .
f(z)= 451n(3$)%[sin(3x)] = 45in(32) COS(3J})%[3$] = 45032 ¢o5(31)3.

. Compute the derivative of f(x) = In(2? — 2).

x2
Solution: We use the derivative rule that -t[Inz] = 1/z and the chain
rule. Applying these rules gives us
1 d 2 1 —4
/ _ Ehadll POV =
P60 = amg gt - = mg e )
Recall & =272 and so L[ L] = L[272] = —227% = =2

. Compute the tangent line to the graph of f at © = w/4 for f(x) =
logo(sec ).

Solution: The slope of the tangent line at @ = /4 is given by f/(7/4) so
we start by computing f’.

f(x) = éi[secx] = ésecwtanx _—
~ secxIn10 dx ~ secxInl10 ~ Inl10°

, tan(m/4) .
Hence, f'(7/4) = i - 1/In10. In order to find our tangent line

we also need the y value corresponding to z = 7/4.

f(m/4) = logyg(sec(m/4)) = logyo(1/ cos(m/4)) = 10%10(1/(\/5/2)) = loglo(ﬁ)~
The formula for the tangent line at (z1, f(z1)) isy—f(x1) = f'(z1)(x—21).

Plugging in our values gives us y — log;,(v/2) (x —m/4).

~Inl0



6. Compute the tangent line to the graph of f at z = 1 for f(x) = 2’ 4
In(z?).
Solution: The slope of the tangent line at = 1 is given by f’(1) so we
start by computing f’.

1 2
f(x) = 6213%[23:3] + = —[2*] = 2622 + ?21‘ =2 627 + =
Hence, f’(1) = 6€? + 2. In order to find our tangent line we also need the
y value corresponding to z = 1. f(1) = €2 4+ In1 = ¢2. The formula for
the tangent line at (1, f(1)) is y — f(1) = f/(1)(x — 1). Plugging in our
values gives us y — e = (62 + 2)(x — 1).



Answer Key

. Compute the derivative of f(x) = 9% — 8*.
F(z) =9%1n9 — 8% In8

. Compute the derivative of f(z) = «™n".
f'(x) =ma™ x% + 2™ 7% In7

. Compute the derivative of f(x) = 45(32),
f'(x) = 45262 cos(3x)3

. Compute the derivative of f(z) = In(2? — %).
2z — 7—?
f'(x) = P

. Compute the tangent line to the graph of f at x = n/4 for f(z) =
logy o (sec z).

Yy — 10%‘10(\&) =

. Compute the tangent line to the graph of f at © = 1 for f(z) = e’ 4
In(z?).

y—e?=(6e®+2)(x —1)



