Itis given that f(x) = x3+ax?+bx +8
a) Given that (x2 — 4) is a factor of f(x), find the value of a and the value of b.
b) Factorize f(x) into a product of linear factors.
c) Sketch the graph of y = f(x) labelling any stationary points and the x and y intercepts.
d) Hence state the range of values of k for which f(x) = k has exactly one root.

a)

Let f(x) = x3+ax?>+bx +8

(x? — 4) is a factor
Therefore (x — 2)(x + 2) is a factor

(x — 2) is a factor
f(2)=0
f(2)=2)»P+a2)?*+b(2)+8=0
8+4a+2b+8=0
4a + 2b = —16

(x + 2) is a factor
f(=2)=0
f(=2)=(-22+a(-2)>+b(-2)+8=0
—8+4a—-2b+8=0

4a—-2b =0
4a = —8
a=-2
b=-4
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f(x)=x3—2x*>—4x+8

x3—2x% —4x +8=(x>—4)(x — 2)

x3—2x2—4x+8=(x+2)(x —2)(x — 2)

x3 —2x% —4x +8=(x +2)(x — 2)?

X intercepts

fx) =0

(x+2)(x—2)2=0

x = —2,x = 2 (repeated root)

y intercepts

f(0) =8

Use GDC to find the stationary points

El

[EXE]:Show coordinates

¥Y1=x"(3)-2x2—-4x+8|¥

X

_9

X=-0.6666666

! DE
64°¥=9.481481481

BE
MAX

Maximum at (—0.67,9.48) and (2,0)
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d)

f(x) = k has only one root
k<0,k>0948
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