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C3> NUMERICAL METHODS Worksheet C
1 a Show that the equation x’ —7x — 11 =0 has a real root in the interval (3, 4).
b Using the iterative formula x,.;= ,/7+ k—l , with xy=3.2, find xy, x, and x3, giving the value

of x; 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 has a root in the interval (4, 5).

The iterative formula x,.,=a + , where a and b are constants, is used to find this root.

sinx,,
¢ Find the values of @ and b.

d Starting with xo=4.5, use the iterative formula with your values of a and b to find 3 further
approximations of the root, giving your final answer correct to 3 decimal places.

3 Y A

y=1(x)

/ x

The diagram shows the curve with equation y = f(x) where

fix>2x+InGBx-1), xeR, x> 3.
Given that f(@) =0,
show that 0.4 < o <0.5,

-2x,

b use the iterative formula x,. ;= %(1 + ¢7), with xo=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 -3 <x<7Z.

b Show that the equation cosx —x*=0 has exactly one positive and one negative real root.
¢ Show that the positive real root lies in the interval [0.8, 0.9].

d Use the iteration formula x,.; = /cosx, and the starting value x,= 0.8 to find the positive
root correct to 2 decimal places.

5 fx)=e’ ¥ -x.
Show that the equation f(x) =0
a has aroot in the interval (1.4, 1.5),

b can be written as x =¢' ", stating the value of k.

¢ Using the iteration formula x,.; = gl ko , with xo=1.5 and the value of & found in part b,

find x,, x, and x3. Give the value of x; correct to 3 decimal places.
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C3 NUMERICAL METHODS Worksheet C continued
6 fix—2"+x -5, xe R.

a Show that there is a solution of the equation f(x) =0 in the interval 1.3 <x<1.4

b Using the iterative formula x,., = /5= , with xo= 1.4, find x;, x,, x3 and x;4.

¢ Hence write down an approximation for this solution of the equation f(x) =0 to an

Another attempt is made to find the solution using the iterative formula x,

d

appropriate degree of accuracy.

_In(5-x)
Bl In2 '
Describe the outcome of this attempt.

fox)=2x" + 4x - 9.
Find f’(x).

b Hence show that the equation f(x) =0 has exactly one real root.

Show that this root lies in the interval (1.2, 1.3).

Use the iterative formula x,,, = 3/4.5—-2x, , with xo=1.2, to find the root of f(x)=0
correct to 2 decimal places.

Justify the accuracy of your answer.

YA
y=x
B
y=3x+Inx—x
o4 _
|\

The diagram shows part of the curve with equation y =3x + In x — x* and the line y =x.

Given that the curve and line intersect at the points 4 and B, show that

a
b

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

the x-coordinate of A4 lies in the interval (0.4, 0.5),
the x-coordinate of B lies in the interval (2.3, 2.4).

-2

2
Use the iteration formula x,,; = ™ =", with x,= 0.5, to find the x-coordinate of 4 correct

to 2 decimal places.

Justify the accuracy of your answer to part d.

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

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

Use the iteration formula x,., = ¥/5x, +2, with x,= 1.8, to find x;, x, x3 and x4, giving the
value of x, correct to 3 decimal places.

Show that the equation x*—5x —2 =0 can be written in the form x = , stating the

2 +b

values of a and b.

+b , with xo=-0.4 and your values of ¢ and b, to find
x>+

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

Use the iteration formula x,. ;=
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