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¢ > NUMERICAL METHODS

1 a Show that the equation x®— 7x— 11 =0 hasareal root in theinterval (3, 4).

b Usingtheiterative formula X, 1= 7+%, with X = 3.2, find x4, X; and xs, giving the value

of X3 correct to 2 decimal places.

2 f(X) =4 cosec x— 5 + 2x.
a Find the values of f(4) and f(5).

b Hence show that the equation f(x) =0 hasaroot in theinterval (4, 5).

Theiterative formula x,,1=a+ ﬁ , where a and b are constants, is used to find this root.

¢ Findthevaluesof aandb.

d Starting with X, = 4.5, usetheiterative formulawith your values of a and b to find 3 further
approximations of the root, giving your final answer correct to 3 decimal places.
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The diagram shows the curve with equation y = f(x) where

f:x—2x+In(3x-1), xe R, x> 3.
Giventhat f(e) =0,
a showthat 0.4< o <0.5,

b usetheiterative formula X,.1 = %(1 + g% ), with X, =0.45, to find the value of « correct
to 3 decimal places.

4 a On the same set of axes, sketch the curves y=cosx and y=x* for -2 <x<Z.
b Show that the equation cosx—x*=0 has exactly one positive and one negative real root.
¢ Show that the positive real root liesin theinterval [0.8, 0.9].
d Usetheiteration formula x,.1= \/cosx, and the starting value x, = 0.8 to find the positive
root correct to 2 decimal places.
5 f)=e % x.

Show that the equation f(x) =0
a hasaroot intheinterva (1.4, 1.5),

b canbewrittenas x= €'~ stating the value of k.

¢ Usingtheiteration formula X,.1= e with x,=1.5 and the value of k found in part b,
find x;, X, and x;. Give the value of x; correct to 3 decimal places.
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NUMERICAL METHODS continued

a

b
c

fixo>2+x-5 xe R.
Show that thereis a solution of the equation f(x) =0 intheinterval 1.3<x<14
Using the iterative formula X,.1 = 95— 2% , with X = 1.4, find Xy, X, Xs and Xu.

Hence write down an approximation for this solution of the equation f(x) =0 to an
appropriate degree of accuracy.

3
Another attempt is made to find the solution using the iterative formula X,. 1= InG-x7)

d
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In2
Describe the outcome of this attempt.

f(x) =2 + 4x - 9.
Find f ’(x).
Hence show that the equation f(x) =0 has exactly one real root.
Show that thisroot liesin theinterval (1.2, 1.3).
Use theiterative formula x,.1 = $4.5-2x, , with x,=1.2, tofind theroot of f(x) =0
correct to 2 decimal places.
Justify the accuracy of your answer.

YA
y=X
B
y=3x+Inx-x
Ol/A -
|\

The diagram shows part of the curve with equation y = 3x + Inx—x* and theline y = x.
Given that the curve and line intersect at the points A and B, show that

a

b
c
d

the x-coordinates of A and B are the solutions of the equation x = e,

the x-coordinate of Aliesintheinterval (0.4, 0.5),
the x-coordinate of B liesin theinterval (2.3, 2.4).

Usetheiteration formula X, 41 = e"“z’z"“ , With xg= 0.5, to find the x-coordinate of A correct
to 2 decimal places.

Justify the accuracy of your answer to part d.

a On the same set of axes, sketch the graphsof y=x* and y=5x+ 2.

Show that the equation x* — 5x— 2 =0 has exactly one positive and one negative real root.

Usetheiteration formula x,.+1 = 4/5x,+2, with X, = 1.8, tofind X;, X,, X3 and Xy, giving the
value of x4 correct to 3 decimal places.

Show that the equation x*— 5x—2=0 can be written in the form x = % , stating the
X
values of aand b.

Usetheiteration formula X, 41 = %b, with xg=-0.4 and your values of a and b, to find
Xy +

the negative real root of the equation correct to 4 decimal places.
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