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Polynomials - Q8 (26/6/23)

If the roots of the equation x3 + x? + x + 1 = 0are a, 8 &, find
the equation withroots a + 1, +1 &y + 1
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Solution

Method 1 (quicker)

Letu = x + 1.

Thenx =u—1l,and (u— 13+ u—-1)*+@w—-1)+1=0,
sothat u3 +u?(-3+1)+u3-2+1)+(-1+1-1+1)=0

and u3 —2u?+2u=0

Method 2 (good exercise)

Let the required eqnbe u® + bu? + cu+d =0

Then -b=(a+1)+(L+1)+(y+1)
—a+f+y+3=—1+3=2
Andc=(a+1DPB+D+(a+DHF+DH)+E+1D(y+1)
=(@f+ay+By)+(a@+B+a+y+L+y)+3
=1+2(-1)+3=2

And—d=(a+1DPB+1D{y+1)
=afy+@f+ay+py)+(a+p+y)+1
=(-1)+1+(-1)+1=0

So the required eq’'nis u3 —2u? +2u =0



