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Box your final answer and show all relevant work.

1. Find all points on the function where a global maximum occurs.

f (x) =
1

1 + |x|
+

1
1 + |x− 2|

Solution:

f (x) =



1
1− x

+
1

3− x
, if x < 0;

1
1 + x

+
1

3− x
, if 0 ≤ x < 2;

1
1 + x

+
1

x− 1
, if x ≥ 2.

f ′ (x) =



1
(1− x)2

+
1

(3− x)2
, if x < 0;

−1
(1 + x)2

+
1

(3− x)2
, if 0 < x < 2;

−1
(1 + x)2

− 1
(x− 1)2

, if x > 2.

f ′ (x) > 0 for x < 0, f ′ (x) < 0 for x > 2, and f ′ (x) =
8 (x− 1)

(1 + x)2 (3− x)2
for 0 < x < 2.

Visually we need to analyze the first derivative on the number line:

! " #

Figure 1: Analysis of f ′ (x)
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It should be clear that two peaks are formed at x = 0 and x = 2. Evaluating f (0) = 4
3

and f (2) = 4
3 , gives two points: (

0,
4
3

)
,

(
2,

4
3

)
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