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Challenge
6x3—7x2+3:Ax+B+ C N D
3x* +x-10 3x-5 x+2

3x? +x—10=(3x—5)(x+2)

6x" —7x* +3= Ax(3x* +x-10)+ B(3x” +x-10)+ C(x+2)+ D(3x-5)
=3A4x" + Ax* —10Ax+3Bx* + Bx—10B + Cx+2C +3Dx—5D
=34x" +(A+3B)x* +(-104+B+C+3D)x+(-10B+2C-5D)

Comparing coefficients

For x°:
34=6=>4=2
For x%:
A+3B=-7

2+3B=-7T=B=-3

For x:
-104+B+C+3D=0

-10(2)+(-3)+C+3D =0
C+3D=23 (1)

For constant:
-10B+2C-5D =3

—10(—3)+2C—5D:3
2C-5D=-27 ?2)
2 x equation (1) —equation (2)
2(C+3D)—(2C—5D) = 2(23)—(—27)
2C+6D-2C+5D=46+27
11D=73
B
11

. 73 .
Since D = 11 equation (1) becomes:

C+3(7—3j:23
11

34

T
SoAd=2,B=-3, Czﬁand D:7—3
11 11

C
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2 f(x)zax3 +bx’ +cex+d
(ax3 +bx2+cx+d)+(x—p)

ax’ +(b+ap)x+(c+bp+ap®)

x—p)ax3 + b + o o+ d
ax’ - apx’
(b+ap)x* + cx

b+ ap)x2 —(bp+ apz)x

(c+bp+ap*)x + d
(c+bp+ap2)x —(cp+bp2+ap3)

(d+cp+bp* +ap’)
So, f(x) +(x—p) :ax2+x(b+ap)+(c+bp+ap2)
with a remainder of ap’ +bp” +cp+d
f(p)zap3+bp2+cp+d:0

which matches the remainder,
so (x — p) 1s a factor of f(x).

3 a f(x)=2x3 +9x” +10x+3
By the factor theorem if —3 is a root of f(x) then f(—3) = 0.
f(-3)=2(-3) +9(-3)" +10(-3)+3
=-54+81-30+3

=0
Therefore —3 is a root of f(x).
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f(x) 2x°+9x>+10x+3
from part a, (x + 3) is a factor of 2x’ +9x* +10x +3
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So
25" +9x* +10x+3 =(2x" +3x+1)(x +3)

:(2x+1)(x+1)(x+3)

and
10 10
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10 4 B . C

e )(x+1)(x43)  (2641) (x+1) (x+3)
10=A(x+1)(x+3)+B(2x+1)(x+3)+C(2x+1)(x+1)

Taking x=-1:
10=A4(0)(-1+3)+B(2+1)(-1+3)+C(-2+1)(0)
10=B(-1)(2)

L B=-5

Taking x =-3:
10=A4(-3+1)(0)+B(-6+1)(0)+C(-6+1)(-3+1)
10=C(-5)(-2)

LC=1

Equating coefficients of x”:
0=A4+2B+2C

0=A4+2(-5)+2(1)
A=8
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