YEAR 13 PURE - NUMERICAL METHODS - LESSON 2 OF 7 - WORKSHEET
Iteration

Specification: AQA 7357: 12 - Edexcel 9MAOQ: 9.2
INDEPENDENT [ERAV/eYTIs [o)

A - Iterating Find x,, x, and x, to 4 decimal places.

n Xn+1=\3/xn+4'XO=1 e Xn+1=3—lan,XO=2

a xn+1=1+%cosxn (x, in radians), x, =1 n X,,1=1n(x, +5),x,=2

a X - x>+ 3 X =1 a (a) Usexn+1=3/mmthxo=2to complete the
nel 5 '°0 table (4 d.p.).

(b) Describe how the values approach the root.

n O 1 2 3 4

B - Rearranging Show that each equation can be written in the form given.

P -Tx+3-0asx- X *3 a e+3x-6=0asx=In(6-3x), x<2
7
3 2 _ .
aX3+2X2—9=OaSX=—3—-,X>O mx -2x*-4=0as:
Vx+2 4
(a)x=2+7
2
b) x= 2
(b) x wfx—2'x>

C - Reasoning Explain fully. Q11 and Q12: no calculator.

1 5 3
mxn+1:?(xn+x_)rx()=2' axn+l=4—x—,xo=2.

n n

(a) Find x, as a fraction. (a) Find x; and x,,.
(b) The iterates converge to a. Show that a® =5 and (b) The iterates converge to a. Show that
write down the exact value of a. a® - 4a+3=0.

(c) Solve this equation. Which solution is a?
X, 1=V7-4x,. m x> +x-4=0hasoneroota, 1L3<a<14.
(a) Ex‘plaln why ,XO = 2 cannot be used. (a) Show that it can be written as X = ———.
(b) With x, =1, find x;, Xy, Xs. x> +1
(c) What happens when you try to find x,?

(b) Usex, , = with x, = 1.4 to find x, to x,.

2
n

(c) Does the iteration converge to a? Explain.
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D - Show that

a f(x) =x® - 3x* - 5 has one root, a. m f(x) =Inx + 2x - 5 has a root a between 2.1and 2.2.
(a) Show that f(x) = 0 can be written as x =3 + iz (a) Show that f(x) = 0 can be written as x = 5-Inx .
X
5 . 5-Inx, . .
(b) Usex,, =3+ 7 with x, = 3.4 to find x;, x,, X;. (b) Usex, , = — with x, =2 to find x;, x,, X;.
(c) Show that o = 3.426 correct to 3 d.p. (c) Show that o = 2.12 correct to 2 d.p.

The curve y = x* + 4 cos x (x in radians) has a
stationary pointatx=f3, 1.8 < < 19.
(a) Show that 3 satisfies x = 2 sin x.
(b) Use x, , , = 2sin x, with x, =2 to find x;, x,, x,.

(c) Show that =190 correct to 2 d.p.

E - Exam-style question AQA-style (AQA starts from x,). Use the mark scheme to self-assess.
@ fx)=x*-3-In(x+1), x> -1
(a) Show that f(x) = 0 has a root a between 2 and 2.1. [2 marks]

(b) Show that f(x) = 0 can be rearranged into the form x =3 + In(x + 1). [2 marks]
(c) Usex,,;=+3+In(x, +1) with x, = 1.5 to find x, and x,, giving your answers to three decimal places. [3 marks]

(d) Explain why x, = -1 cannot be used. [1 mark]
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