Factor Theorem
f(x)=3x3+9x?+ 17x+ 11

a. Use the factor theorem to show that (x + 1) is a factor of f(x).

(2 marks)
b. Find the constants a, b and ¢ such that
f(x)=(x+1)(ax*+bx+c)
(2 marks)
c. Hence show that f(x) = 0 has only one real root.
(2 marks)
d. Write down the real root of the equation f(x + 2) =0
(1 mark)
A Use the factor theorewm to show that £(1) = 0:
F(1) = 2(-1)% + A(-1)% + 1F(1) + 11
=-2+4-17 + 1
=0
1 wmark
As £(-1) = 0, (x+1) is a factor of £(x)
1 mark
b, Use algebraic lovg division
347+ Gx +
X+ 1)3x’) + ax* + 17Fx + 11
%X7) + %XZ
Gx* + 17x
x> + Gx
My + 1
Mx + 1
0]
flx) = (x + )(3x% + Gx +11)
1 mark for any 2 of 3, @ or 11, 2 wmarks for all 3
c. Use the discriminant +o show that there are wo real roots for the quadratic factor:
b* — 4ac = 6% - 4x3x1
1 mark
2 - 122 =-A6 < D = wo real roots
1 mark
d. Use transformations to find the real root of the eduation f(x+ 2.) = .

y = f(x + 2)is the fuuction v = f(x) translated by [02]

As the real root of the equation £(x) = D is x= A, the real root of the equation f(x+ 2) =D is x=-2
1 mark



