Quiz # 10
Math 101 Section 01 Calculus I
9 December 2025, Tuesday
Instructor: Ali Sinan Sert6z

Bilkent University Solution Key

Q-1) Consider the function f(z) = z*, x > 0.
(i) Find f'(z).
(ii) Find f"(x).
(iii) Find the point where f(z) attains its minimum, and explain why it is the minimum point.

(iv) Calculate lim f(x).

z—0t
(v) Ploty = f(z) on [0, 1].

Grading: 1+1+2+3+3=10 points

Grader: emre.sahiner@bilkent.edu.tr

Solution:

() f(z) = 2% =e*™% Then f'(z) = e ®(lnx + 1) = 2%(Inz + 1).
(i) f"(z) =2"(Inz+1)? +2%(2) = 2"(Inz + 1) + 2.

(iii) f'(x) = 0 whenInz + 1 = 0. This gives = = 1/e. Since f”(z) > 0, this critical point gives the
absolute minimum.

(iv) Let L = lim f(x). Then
x—07t

1 1
InL = lim In f(z) = lim zlnz = lim 2 T [z
z—0t z—0t z—0t 1/.1‘ z—0t —1/.732 z—0t

Since In L = 0, we have L = 1.

(v) Finally we sketch the curve.
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