B

The diagram shows the curve y = €+ x* — 4. The curve intersects the y-axis at the point A
and has a stationary point at B.

a Find ﬂ
dx
b Find an equation for the tangent to the curve at A.
¢ Show that the x-coordinate of B liesin the interval [-0.4, —0.3].
d Usingtheiteration formula X,.+1= %(xn— e ), with xo=-0.3, find the x-coordinate

of B correct to 3 decimal places.

2 Thefunction f is defined by
f(x)=sin(x—6)—In(x*+ 1), xe R,
where X is measured in radians.
Theequation f(X) =0 hasarootintheinterval k<x<k+ 1, wherekisa positive integer.
a Find thevalue of k.

b Usetheiteration formula X, = Ve¥"® —1, with x, =k, to find three further

approximations for this root, giving your answersto 4 decimal places.
3
A B
r v
C
The diagram shows a sector ABC of acircle, centre C, radiusr. Angle ACB is € radians.
Given that the ratio of the area of the shaded segment to the area of triangle ABC is 1: 4,
a show that 40 —5sn @ =0,
b usetheiterativeformula 6,.1= %sin 0., with 8,=1.1, tofind the value of @ correct
to 2 decimal places.
4 fix— exz—x—3,xe R.

The equation f(x) =0 can be rearranged into the iterative form x,., = /In(ax, +b) .
a Find the values of the constants a and b in this formula
The equation f(x) =0 hasasolution intheinterval (1, 2).

b Using theiterative formulawith your values from part a and a suitable starting value,
find this solution correct to 3 decimal places.
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NUMERICAL METHODS

fixox-9 xeR, x>0,
g:x—x, xe R.
Find f (x) and state its domain and range.
On the same set of axes, sketch the curves y=f(x) and y=f (x).
Show that the equation f () + g(x) = 0 hasaroot in theinterval [-2, —1].

o O T 9

3 decimal places.

continued

L

(4)
)
©)

Usetheiterative formula X,.+1= —(X, + 9)% , With xo=-1, tofind thisroot correct to

(4)

a On the same diagram, sketch the curves y = % and y= | - — 3x | , showing the

coordinates of any points of intersection with the coordinate axes.

The curves intersect at the point P.

b Show that the x-coordinate of P can be found by solving the equation x® + 3x* —

. . 1
c Usetheiteration formula X,+1 = ———
VX +3

correct to 3 decimal places.

YA

©)

1=0. (3)

, With X, =0, to find the x-coordinate of P

(4)

The diagram shows the curve y = X —3x7 — 7x, x>0, which crosses the x-axis at the

point A, where x = ¢, and has a stationary point at B, where x = £.
Show that

a 4<o<5

b 2<f<3,

c x=/ isasolutiontothe equation x= v 0.6+2.8 a8

)
(4)
©)

d Usetheiterative formula X,., = 1/0.6+ 2.8xn% , With xo=2.1, tofind £ correct to

4 significant figures.

The curve with equation y = 3x — In x passes through the point P (1, 3).

a Find an equation for the normal to the curve at P.

The normal to the curve at P intersects the curve again at the point Q.

b Show that the x-coordinate of Q satisfies the equation
2Inx—-7x+7=0.

The x-coordinate of Q isto be found using an iteration of the form X, ;= €™,

¢ Find the value of the constant k.
d Using %, =0.5, find the x-coordinate of Q correct to 3 decimal places.
e Justify the accuracy of your answer to part d.

© Solomon Press

(4)

(4)

)

)
(4)
)

PMT



	C



