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Boundedness and Extrema
1.Inspect boundedness and extrema for f : y=|x|

2.Inspect boundedness and extrema for g : y=1−x2

3.Inspect boundedness and extrema for f : y=
|x|
x

Find the global and local extrema of the function. State whether it is bounded above, below, 
both or neither.

Monotonicity and Periodicity
1. State the intervals of monotonicity for the functions in exercises 4 to 12 in the previous 

section.

2. Which of the functions are periodic? State the period.

13. 14.



Answers (Boundedness and Extrema)

1. Min at (0, 0), bounded below 2. Max at (0, 1), bounded above 3. Min = -1, Max = 1

4. (a) no extrema, unbounded (b) Min at (-2, 0), bounded below

(c) Max at (0, 16), bounded above

(d) local Max at (-½, 2¼), global Min (-2, 0) and at (1, 0), bounded below

5. local Max (1, 5) and local Min at (3, 1), unbounded

6. (a) global Max 8 for all x  -3, global Min at (0, -1) local Max 3 for all x  2, bounded

(b) Max at (1, 3), local Min at (-1,-1), bounded above

(c) local Max at (3, 4), local Min at (-1,-4), unbounded

7. Max 4 for all x  2, Min -4 for all x  -2
8. Max 8, Min at (0, -1)

9. local maximum 2¼ when x = 1½ + 6k where k  is integer, global minimum is 0 when x is a 
multiple of 3, bounded

10. no extrema, unbounded 11. no extrema, unbounded 12. Min at (4, 0), below

13. local maxima of -1 when x is an odd multiple of 180°, local minima of 1 when x is 

 a multiple of 360°, unbounded

14. no extrema, unbounded 15. Min at (-2, 0) and (2, 0), below  16. bounded below

Answers (Monotonicity)

4. (a) decreasing (b) dec. in (-, -2), inc. in (-2, +)
(c) inc. in (-, 0), dec. in (0, +) (d) inc. in (-, -2) and (-½, 1),

dec. in (-2, -½) and (1,+)
5. inc. in (-, 1) and (3,+), dec. in (1, 3)
6. (a) const. in (-, -3) and (2,+), dec. in (-3, 0), inc. in (0, 2)

(b) const. in (-,-2), dec. in (-2, -1) and (1,+), inc. in (-1, 1)
(c) dec. in (-,-1) and (3,+), inc. in (-1, 3)

7. const. in (-, -2) and (2,+), inc. in (-2, 2)
8. const. in (-, -3) and (3,+), dec. in (-3, 0), inc. in (0, 3)
9. there are many such intervals, e.g. inc. in (-6, -4.5) and (-3, 0), dec. in (-4.5, 3)

10. and 11. dec. in (-, 0) and (0,+) 12. inc in (-, 0) and (4,+), dec. in (0, 4)
Answers (Periodicity)

9. period p = 6 13. period p = 360° 14. period p = 180°
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