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Q-1) Consider the function f(x) = xx, x > 0.

(i) Find f ′(x).

(ii) Find f ′′(x).

(iii) Find the point where f(x) attains its minimum, and explain why it is the minimum point.

(iv) Calculate lim
x→0+

f(x).

(v) Plot y = f(x) on [0, 1].

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

Grader: emre.sahiner@bilkent.edu.tr

Solution:

(i) f(x) = xx = ex lnx. Then f ′(x) = ex lnx(lnx+ 1) = xx(lnx+ 1).

(ii) f ′′(x) = xx(lnx+ 1)2 + xx( 1
x
) = xx(lnx+ 1)2 + xx−1.

(iii) f ′(x) = 0 when lnx+ 1 = 0. This gives x = 1/e. Since f ′′(x) > 0, this critical point gives the
absolute minimum.

(iv) Let L = lim
x→0+

f(x). Then

lnL = lim
x→0+

ln f(x) = lim
x→0+

x lnx = lim
x→0+

lnx

1/x
LH
= lim

x→0+

1/x

−1/x2
= lim

x→0+
(−x) = 0.

Since lnL = 0, we have L = 1.

(v) Finally we sketch the curve.


