GR 11 REVISION: NATURE OF THE ROOTS

Exercise 1

Determine the nature of the roots of:

1.1 2°-5¢+3=0 1.2 2% +3x=-7
13 7’ -6x=0 14 3x(x-8)=1
1.5 x°-3x(dx-3)=(x-5)

For which values of & will the following equations have equal roots?
2.1 2% +3x-2=k 22 X-3x+4K=0
Determine the value(s) of & if the roots of x° — 2x = 4 — k are real.
Prove that the roots of (a — 1)x° + 2ax —x + 2 = 0 are real and rational.

If‘hf equation X +k+1=0has equal roots, determine the nature of the roots
of x**+hkx+1=0.

Determine the smallest value of k& for which the roots of kv* — 2x — kv = 4 will
be rational if & is a positive integer.

Prove that the roots of the equations (x — m)(x — n) = a’ are real.
Calculate the value(s) of p for which px* + (p + 1)x = ~1 has equal roots.

Al .
Prove that if ¢ and  are rational, the roots of (¢ + ™ = (¢ + 2d)x ~ 2¢ = 0 will
be rational,

Exercise 8: Complex procedures

1.
2.

Describe the nature of the roots of ax® + bx = bx* + a.

Determine the nature of the roots of ax® + bx + ¢ = 0 ift
21 a<0,b>0,c=0 22 b =4(ac+2) 23 b =ac.az0

If é is a positive integer, find the lowest value of & so that the equation
Sx” = kx = 2, has real, rational roots.

Show that the roots of x* - kx + k + x = 3 are real for all values of &.

o 2 A .
Given that 3x" - Sy = ¢ calculate & if:
5.1 the roots are real
5.2 the roots are rational and & is a positive integer.
o . . W2 -
Prove that the equation w41 = Kkhas real roots for all real values of .

Sy 24 el oo 5 . " .
Given: & = & ¢+ - For what values of & will the equation have equal roots?
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8. 8.1 Show that the equation 3x” — p(2x - p) = 2(2x — 1) has non-real roots for
all real values of p, except if p = 1.
8.2 What is the nature of the roots if p = 1?

9. Prove (with reasons) that the roots of x* — 2x = 2 = kx — & can only be real for
one real value of k.

. -3
10. For which values of k will ;—: = k have real roots?
11. Prove that the roots of (x — 3)(x + 1) = x(p — 3) - p are real for all values of p.

12. 1Tk € R, x £ 6, show that k= © "4',' 4 can be any real value except values
between 4 and 28.

13. The roots of the equation (x + 2)(x + k) = 2 + 3x are non-real. Determine the
possible values of k.



