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Q-1 Let f(x) = logx 5 for x > 0 and x ̸= 1. Find f ′(e).

Q-2 Let f(x) = x22x, x ∈ R. Find all critical points of f .

Q-3 Find lim
x→0

(sinx)tanx.

Grading: 3+3+4=10 points

Grader: emre.sahiner@bilkent.edu.tr

Solution:

(1) f(x) = logx 5 means xf(x) = 5. Taking ln of both sides we get f(x) lnx = ln 5, or f(x) =
ln 5

lnx
.

Take derivatives of both sides to get f ′(x) = − ln 5

x(lnx)2
. Thus f ′(e) = − ln 5

e
.

(2) Note that 2x = exp(x ln 2) so (2x)′ = 2x ln 2. Thus f ′(x) = x2x(2 + x ln 2) = 0 gives as critical

points x = 0 and x = − 2

ln 2
.

(3) Let L = lim
x→0

(sinx)tanx. Then take ln of both sides.

lnL = lim
x→0

ln(sinx)tanx = lim
x→0

tanx ln sinx =

(
lim
x→0

1

cosx

)(
lim
x→0

sinx ln sinx
)

= lim
x→0

sinx ln sinx, since lim
x→0

1

cosx
= 1

= lim
x→0

ln sinx
1

sinx

LH
= lim

x→0

cosx
sinx

− cosx
sin2 x

= − lim
x→0

sinx = 0.

Since lnL = 0, we get that L = 1.


