MATH 200
Name: February 24, 2022

1. Differentiate:  sec(z)In(x) Dm[sec(:c) ln(x)] =| sec(x) tan(z) In(z) —|—sec(x)% (product rule)

)

8

= | sec(z) (tan(x) In(z) +

(chain rule)

2. Differentiate:  sec (In(z)) D, [sec (ln(x))} = sec (In(z)) tan (In(z)) !

Xz

_ | sec (In(z)) tan (In(z))
3. Differentiate:  In (sec(z)) D, [ln (sec(z))} = %E;lm =| tan(z) (chain rule)
4. Differentiate: 4z + lz(e;)
D, [4x + %] =D, [41:] + D, [%] (sum/diff rule)

D, [ze”] In(z) — ze" D, [ In(z)]

=4+ 5 (power rule and quotient rule)
(In(z))
1
(1-e* 4+ ze®)In(x) — ze®—
=4+ 5 L (product rule, etc.)
(In(z))
e’ ((1 + x)In(x) — 1)
= |4+ 5 (simplify)
(In(z))

5. Find all z for which the tangent line to f(z) =In |2® — 62° — 15z| at (z, f(z)) has slope 0.
We need to solve the equation f’(x) = 0, which is

3r2 — 12 — 15
23 — 622 — 15z

322 - 122 —15 = 0 (cross multiply)
3 (xg —4dr — 5) =
3(z+1)(x—=5) = 0

Answer: | Tangent slope is zero at © = —1 and x = 5.
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sec’ (In(z))

1
1. Differentiate: tan (In(z)) D, [tan (ln(z))} = sec” (In(z)) = = (chain rule)
x x
1
2. Differentiate:  In(x) tan(x) D, [ln(x) tan(:c)} =| ~tan(z) + In(x) sec*(x) (product rule)
x
3. Differentiate:  In (tan(z)) D [ln (tan(:c))} = sec”(x) (chain rule)
' ' ¢ tan(x)
4. Differentiate: 4 + zln(@)
61‘
rin(r)] xIn(x) .

D,z In(z)]e* — zIn(z) D, [e”]

=0+ 2 (quotient rule)
() '
<1 In(z) + xé) e’ — zln(x)e”
— : (product rule, etc.)
(e”)
ew<ln(x) +1-— xln(m)) In(z) + 1 — z In(z)

ex

5. Find all z for which the tangent line to f(z) =In |2°

We need to solve the equation f’(x) = 0, which is

327 — 18z +24 0
3 —0x2 + 241

322 —18x+24 = 0
3(2*—6x4+8) = 0
3(z—2)(x—4) = 0

Answer: | Tangent slope is zero at * = 2 and = = 4.

(simplify)

— 927 + 24z| at (z, f(z)) has slope 0.

(cross multiply)



