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Let f()=x3—kx*+9, k€ Randk>0.
Taking x, =2 as the first approximation of one of the roots of f(x) = 0, the Newton—Raphson
' |
method gives the second approximation as WSE
Find the value of £.
Solution:
F0) =x3 — kx? + 9= f'(x) = 3x* - 2kx
Jxp)
X=X (Newton—Raphson method)
2 1 f'(xl) P
13 [ :
=2 utinx,;=2and x, =¥
13_, (2)* - k(2)*+9
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12-4k 8
136 - 32k =36 - 12k (multiply both sides by 8(12 - 4k))
—20k = -100
20k = 100
k=5
| Exercise 13.7 w

1. Show that the equation x> +x — 5 = 0 has a root between 1 and 2. Taking x, = 1, as a first apprc
imation, use the Newton—Raphson method to find x,, the second approximation.

9. Show that the equation x* + 5x — 3 = 0 has only one real root and that this root is between 0 and
Taking x,=0.6 as the first approximation of the real root of the equation, find, using !
Newton—Raphson method, x,, the second approximation, correct to two decimal places.

3. Show that the equation x* — 12x + 6 = 0 has three real roots.
Show that one of these roots lies between 0 and 1. Taking x, =1 as a first approximation of
root, apply the Newton—Raphson method once to obtain x,, the second approximation, giv:

your answer as a fraction.
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4. Given that f(x) = x> - 3x® - 1, show that the equation f(x) = 0 has only one real root and that this
real root lies in the interval 3 < x < 4.
Use two iterations of the Newton—Raphson method applied to f(x) = 0, with x =3, to find an
approximation to the real root, giving your answer correct to three decimal places.

In each of the following, take x, as the first approximation of a real root of the given equation.
Then, using one iteration of the Newton—Raphson method, find X,, the second approximation.
Write each answer as a fraction.

5. *-5=0, %-=2 6. x*-5x=0, x,=2
7. x*-3x*-1=0, x,=3 8. X*-5x*-x+6=0, x,=1

In each of the following, take x, as the first approximation of a real root of the given equation. Then,
using two iterations of the Newton—Raphson method, find x, and x5, the second and third approxima-
tions. Write your answers as fractions.

9. x*-4=0, x=1 10. ¥*+3x-1=0, x,=0
11. ¥*-7x+5=0, =x,=1 12. x*-3x%+3x-3=0, x,=2

13. Letf(x)=a-x’>, a€Randa>0.
Taking x, = 1 as the first approximation to the real root of f(x) = 0, the Newton—Raphson method
gives the second approximation as x, = {. Find the value of a.
Using this value of a, find x, the third approximation. Give your answer as a fraction.

14. Letf(x)=x3-kx +4, k€ Randk>0.
Taking x, =2 as the first approximation to a real root of f(x) = 0, the Newton—Raphson method
gives the second approximation as x, = 3. Find the value of k.
Using this value of k, find x,, the third approximation. Give your answer as a fraction.

15. The equation x* + ax - 1 =0 is known to have a root close to x=1. When x=1 is used as the
first approximation in the Newton—Raphson method, the second approximation is 3. Find the
value of a.

2
as one fraction.

(b) Show that the Newton—Raphson method for approximating a root of the equation

_2x,+6
Taking 1.5 as a first approximation, apply the Newton—Raphson method once to obtain a
better approximation, giving your answer correct to two decimal places.

x3+x-6=0,is given by x

17, Letf(x)=x*-3x>+k  k€R.

(i) Find the coordinates of the maximum, minimum and point of inflexion in terms of k.
(i) Find the values of & for which the equation f(x) = 0 has three real roots.
(iii) If £ =2, use the Newton—Raphson method, with first approximation x, = 3, to find x,, the

second approximation. Write your answer in the form E, p,q €N
q
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