Worksheet: Use the properties of derivative to determine the shape of curve

1. Show that the graph of f(x) = ax* + bx3 has two points of inflection. Show that the x-coordinate of
one of these points lies midway between the x-intercepts.

2. Find the value of the constant b such that the function f(x) = vx + 1 + g has a point of inflection at

X = 3.

3. Sketch the graph of a function with the following properties:

a)

* f'(x) > Owhenx <2andwhen2 < x <5
* f'(x) <Owhenx >S5
¢ F(2) = 0andf(5) = 0
* f"(x) < Owhenx < 2andwhen4 <x <7
* f"(x) > O0when2 < x < 4and whenx > 7
© 1(0) = -4

b)

e f(-10)=f(-2)=f(@8)=0,f(0) =-6,f(12) =4

e f'(-6)=0,f"(-6)<0,f(-6)=6

e f"(x)<Owhenx€ (—,1),(1, 12),f "(x) > 0 when x > 12

e f(1)=-14,f'(1) = DNE and xlir{l_f’(x) = —o0 and xlir{gr f'(x) =

e Domain: {x|x # —6,x € R}

d f(_?’) = 4rf(0) = zrf(?’) = Orf(S) = 1rf(7) = 3rf(9) =25
o f "(x)>0whenx € (—,-6),(0, 5),(9, )

dm r@=2 i f )=
o f'(=3)=0, f"(=3)<0, f'BR)=0, f'(3)>0, f'(7=0, f'(7)<0
e fUO)=f"G)=f"(9)=0
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