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4 Extreme Values

1- If f (x)<f (c),Vx €D, then cis an absolute maximum
a)true b)false

2- If f (x)<f (c) forall x e(a,b) = D; then c is a local maximum
a)true b)false

3- If f (x)=f (c),Vx €D; then c is an absolute minimum
a)true b)false

4- If f (x)>f (c) forall x €(a,b) =D, then cis a local minimum
a)true b)false

5- The extreme values of f are both the maximum and the minimum
a)true b)false

6- If f is continuous on a closed bounded interval [a,b], then f has absolute extreme values

a)true b)false

7- The number ¢ will be a critical number of f if
a)ceD, b)c e(a,b) =D,

c)ce(@b)cD,andf '(c)=0 or f '(c)isdefined
d)ce(@b)chD,andf '(c)=0o0r f '(c)isundefined

8- If f (x)=x?then f has absolute minimum at x=0
a)true b)false

9- If f (x)=3x2+2x —7has critical number which is
fi(x)=
f'(x)=0 =
f (x) has critical numberwhich is

10- f (x)=+/x has critical number which is
a)-1/8 b)0 c)3 d)nocritical number

11- f(x) = 3x* — 16x3 + 18x? find absolute and local extreme values on[-1,4] at
D fla) =f(-1)
2) f(b) =f(4) =
3) f'(x) =0 >x€{x1,x2,x3, }

4 &)=, f&2)= ,f&3)= ,

absolute maximum at x = local maximum at x =
absolute and local minimum at x = local minimum at x =
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12-f (x) =x°-3x +5 has absolute extreme values on[-2,2] at
Df (@) =f (-2)=
2)f b)=F(2)=
Af 'x)=0=>xe{ , }
At ()=
F ()=

local maximum at x =
absolute and local minimum at x =

13- f(x) = x3/5(4 — x) has critical numbers at x=
) fl(x)=0=
2) f'(x)not exist at

14- f (x)=x?*(2—x)
has absolute maximum at x

15- f(x) = x® — 3x2 + 1 has absolute extreme values on [—%,4] at

1) f(a) =f(=1/2)
2) fb)=f4) =
3) f'x)=0>x€{x1,x2,..}

Y f&) = f(x2) = .

absolute maximum at
absolute minimum at absolute minimum at
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The shape of a Graph

1- If f (x,)<f (x,) whenever x, <X, then f is said to be increasing on |

a)true b)false
2- If f (x,)>f (x,) whenever x,<x, then f is said to be decreasing on |
a)true b)false

3- The function f (x) is continuous on [a,b], differentiable on (a,b). If f '(x)>0;Vx e(a,b)then f is

increasing on [a,b]
a)true b)false

4- The function f (x) is continuous on [a,b], differentiable on (a,b). If f '(x) <0;Vvx e(a,b)then f is
decreasing on [a,b]

a)true b)false

5- If f' changes from negative to positive at ¢, then f has a local minimum at ¢
a)true b)false

6- If f' changes from positive to negative at c, then f has a local maximum at ¢
a)true b)false
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7- If f' does not change sign at c, then f has no local extreme at ¢

a)true b)false

8- The graph of differentiable function y=f(x) is concave up on an open interval | if f’ increasing on |
a)true b)false

9- The graph of differentiable function y=f(x) is concave down on an open interval | if f’'decreasing on |
a)true b)false

10-1f f ">0, Vx el , then the graph of f over I is concave up
a)true b)false

11-1f f "<0, ¥x el , then the graph of f over I is concave down
a)true b)false

12- A point where the graph of a function changes concavity is called an inflection point
a)true b)false

13- The function f(x) = 3x* — 4x3 — 12x% + 5 has a critical numbers at

ffx)=0=>x€e{ ..}

interval | Sign f’

14-The function f(x) = 3x* — 4x3 — 12x? + 5 is increasing on

15- The function f(x) = 3x* — 4x3 — 12x2? + 5 is decreasing on

16- Critical numbers and inflection point to the function f(x) = x* — 4x3 is
) f'(x)=0=>x€e{x1= ,x2= }

2) f"=0 =2x€e{x3= ,x4= }
3) "G = f"(x2) = ,

Local and absolute minimum at x =
inflection point at

17- Concavity and absolute extreme values to the function f(x) = x* — 4x3 is

1) f"=0 2x€e{x3= ,x4= }, interval concavity
concave intheinterval ( , )
concave upward in the interval ( , )
concave downward the interval ( , )

18- The function f(x) = x* — 4x3 is increasing on

19- The function f(x) = x* — 4x3 is decreasing on

20- The function f (x)=x>-3x*—-9x has local extrema at x=

a)-1,3 b)L -3 c)-1,-3
21- The function f (x)=x°—-3x?—9x has critical numbers at
a)-1,3 b)L -3 c)-1,-3

22- The absolute extreme of f (x)=x°—3x?—9x on [-1,3] are
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23- The local extreme values of f (x)=x°—-3x?—-9x is
a) minimum at(-1,5)maximum at(3,-27)

b) minimum at(3,-27)maximum at(-1,5)

24-The function f (x) =x°*—6x?-36x has critical numbers at
a)-6,-2

b)-2, 6

c)-6,2

25- The function f (x)=x°—6x*—36x is increasing on

a) (—oo,-1)

b) (oo, -2)

c)(—2,6)

26- The function f (x)=x°—6x>—36x is decreasing on
b) (—o0,—2)

a) (—oo,-1)

c)(—2,6)

27-The function f (x) =x°-6x*—-36x is increasing on

a) (—oo,-1)

b)(-2,6)

c)(6,x)

28- The function f (x)=x°—-6x>—36x concave down on
a) (—o0,—2)

b) (—x,2)

c)(—2,0)

29- The function f (x)=x°—-6x*—-36x concave up on

a) (—o0,—2)

b)(—2,)

c)(2,0)

30- The function f (x) =x°*—6x°-36x has inflection point at
a)(~2,-88)

b)(2,-88)

c)(2,88)

31-The graph of f (x)=
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33-The graph of f (x)=x°-12x +1is
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