MATH 1300 — Derivatives of Logarithmic Functions (Solutions)

1. Compute each exactly.
(a) log, (643/2)

Solution: log,(64%?%) = 31log,(64) = 2 -6 =09.

(b) log, (%)

Solution: 3= =47 so log,(5) = —4.
(c) In(e™)
Solution: In(e™%) = —5.

2. Differentiate p(t) = In(t* + 8).

Solution:

3. Differentiate y = log; ((x2 — 3:6)4).

Solution:
, 422 - 3)

= 4log, (22 — == 9
y =4logs(z” —3z) = (z2 — 3z) Inb

(Domain: 22 — 3z > 0, = # 0, 3.)

4. Let f(x) = logy(7z + 2) with b > 0, b # 1. Find b such that f/(0) = 5.

Solution:
7 7

CEO TR

f'(x) =

7
Thus Inb = 10 and

b=/




5. Compute 3 for y = (sin(2m))x.

Solution: Take In:
Iny = zIn(sin 2z).
Differentiate:

y/
= =In(sin2z) + x -
Y

2cos 2z

o In(sin 2z) + 2z cot(2z).

Therefore
y' = (sin2z)” [ln(sin 2z) + 2x cot(23:)] :

6. Compute 3/ for _

v +1)

Solution:
Iny = (sinx) In(z* + 1).
Differentiate:
v _ (cosz) In(z® + 1) + (sinx) 2
y 2+ 1
Hence 97 s
/ 2 sinz 2 rsinx
= 1 1 1 :
y = (2" +1) cos T n(x+)—|—x2+1
7. Compute g’ for
2
y=z" (z>0).
Solution: )
Iny =2*lnz = Y~ ol + x.
Therefore
2 2
y=2"(2zlnz+z) =2 "(2nz +1).




