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(4 - 5) Concavity and the Second Derivative Test
dildl) d8iial) LAl g jadil) (4-5)

5.1 cay ad)

el L) Jiah 055 T asall (o alazadl abis f alls JSI
T oanliie f/cals )T o Gle¥1 J) 153ae ()

T o adliae ffeslS )T o Jawd) J) 1550 (1)

DEFINITION 5.1

For a function f that is differentiable on an interval I, the graph of f is

(i) concave up on ILif f” is increasing on I or

(i) concave down on [if f' is decreasing on L
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THEOREM 5.1

Suppose that f" exists on an interval L.

(i) If f"(x) > 0 onl, then the graph of f is concave up on L
(i) If f"(x) < 0 on, then the graph of f is concave down on L.

Concave

Concawve down

-,

f{x) > 0 f'(x) <O
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Here f(x) is increasing,
while the rate of change of
flr) is increasing. In this
case the curve is concave
up.

Here f(x) is decreasing,
while the rate of change of
flx) is decreasing. In this
case the curve is concave
down.

Here f(r) is increasing,
while the rate of change of
flx) s increasing. In this
case the curve is concave
up.

Here f{r) is increasing,
while the rate of change of
f(x) is decreasing. In this
case the curve is concave
down.
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DEFINITION 5.2

changes concavity at a point ¢ € (a, b)

_ﬁn -+

Suppose that f is continuous on the interval (a, b) and that the graph

(ie., the graph is concave down onone side of ¢ and concave up on the other).
Then, the point(c, f (c)) is called an inflection point of f.
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1. fx) =x> —3x* +4x -1

2. fX) =x*—6x*+2x+3

3. fx) =x+1/x
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4. f(x) =x+3(1 -2

5. f(x) = sinx —cosx

6. f(x) =tan™(x?)
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7. f(x) =x¥3 + 4x173

8. f(x)

Xe
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| ZIR0) ety Lol SLae
| f(0O)=0,f'"(x)>0forx< 1 and 1<x<1,

o

f(x)<0 for x>1,and x> 1, f'"(x) <0 for —1<x<0,

f'(x) >0forx< -1,0<x<1
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