Mathematics Higher Level for the IB Diploma

Self-assessment answers: 3 Polynomials

(@) y=ax+H(x-2)(x-5)
y=-10whenx=0 = -10=a(1)(-2)(-5) = a=-1
2y ==X+ D(X=2)(X-3)

(b) y=a(x+2)(x-1)°
y=6whenx=0 = 6=a(1)2) = a=3

2y =30— (X +2)

. Whenx=2: 32)° —a2)*+4(2)+b=0 = 4a-b=32
Whenx=—1: 3(-1)° —a(-1)> +4(-1)+b=3 = a-b=-10

Solving simultaneous equations: a =14, b =24

. a3x3+a2x2+5x+12=0

= a e 2y 12
a3 a3 a3

Suppose the three real roots are b, ¢ and d.

Then [x3 12 +ix+2j=(x—b)(x—c)(x—d)

a’3 a3 a‘3

12
But bed = . =—16 (product of the roots) = a, =%

3

a
Andb+c+d= —— =5(sum of the roots) = a,=-5a,=——
3

. The discriminant is zero: (-3)* —4(K)(6) =0 = k= %

[6 marks]

[4 marks]

[3 marks]

[3 marks]
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5. f(—2) = 2(~8) + 3(4) — 12(=2) — 20 = —16 + 12 + 24— 20 = 0, so (X + 2) is a factor.

2% +3x% — 12X — 20 = (X + 2)(2x* + cx — 10)
=2x + (c+ 4)X* + (2c — 10)x — 20
Comparing coefficients: c+4=3 = c=-1

So f(X) = (X + 2)(2X* — X — 10) = (X + 2)(2X — S)(X + 2) = (X + 2)*(2X — 5) [6 marks]

6. The discriminant is: (M + 3)> —4(m+ 1) =m* +2m+5=(m + 1)* + 4> 0 for all m.

Hence the graph always has two X-intercepts. [5 marks]
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