Quiz # 11
Math 101 Section 01 Calculus I
16 December 2025, Tuesday
Instructor: Ali Sinan Sertoz
Solution Key

Bilkent University

Q-1 Let f(z) = log, 5 forx > 0 and = # 1. Find f'(e).
Q-2 Let f(z) = 2*2%, z € R. Find all critical points of f.
Q-3 Find lim (sin z)"™"*,

z—0

Grading: 3+3+4=10 points

Grader: emre.sahiner@bilkent.edu.tr

Solution:
Inb
(1) f(z) = log, 5 means 2/®) = 5. Taking In of both sides we get f(z)Inz = In5, or f(z) = ln_
nzx
Inb Inb5
Take derivatives of both sides to get f'(x) = % Thus f'(e) = e
z(Inz)? e

(2) Note that 2* = exp(zIn2) so (2%)" = 2% In2. Thus f'(x) = 22%(2 + x1n2) = 0 gives as critical

intsz =0and z = ———.
points x and x o

(3) Let L = lim (sin )™ *. Then take In of both sides.
T—

In L = lim In(sin )" * = lim tan z Insinz = ( lim <hm sin x In sin a:)
x—0 x—0 z—0 COS X x—0

= limsinx Insinz, since lim =1
z—0 z—0 COS X
Insinz g . S
= lim T = lim =
sSinx s~ x
= —limsinxz = 0.
x—0

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



