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Figure 1

Figure 1 shows part of the curve with equation y=—x’+2x”+2, which intersects the
x-axis at the point 4 where x = a.

To find an approximation to a, the iterative formula

:2+2

xn+1 ()C )2
n

is used.

(a) Taking x, = 2.5, find the values of x, x,, x, and x,.

Give your answers to 3 decimal places where appropriate.

(&)

(b) Show that a = 2.359 correct to 3 decimal places.
3)
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3. f(x)=In(x+2)-x+1, x>-2,xeR.
(a) Show that there is a root of f(x) =0 in the interval 2<x<3.
2
(b) Use the iterative formula
X, =In(x, +2)+1, x,=2.5
to calculate the values of x,,x, and x, giving your answers to 5 decimal places.
3
(¢) Show that x =2.5051s a root of f(x) =0 correct to 3 decimal places.
(2)
. J
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4. fx)= —x°+3x* - 1.
(a) Show that the equation f(x) = 0 can be rewritten as
)
x=|—|
3—x 2)
(b) Starting with x; = 0.6, use the iteration
xn+1 =
3-x,
to calculate the values of x,, x; and x4, giving all your answers to 4 decimal places.
(2)
(¢) Show that x = 0.653 is a root of f(x) = 0 correct to 3 decimal places.
3)
g J
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2. g(x)=e""'+x-6
(a) Show that the equation g(x) =0 can be written as
x=1In(6—-x)+1, x<6
(09
The root of g(x)=0 is a.
The iterative formula
X, =In6-x,)+1, X, =2
is used to find an approximate value for a.
(b) Calculate the values of x,, x, and x, to 4 decimal places.
(&)
(c) By choosing a suitable interval, show that a = 2.307 correct to 3 decimal places.
3)
. J
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2.
f(x)=x"+2x* -3x-11
(a) Show that f(x) = 0 can be rearranged as
x=/[3x+11j’ Y
x+2
()]
The equation f(x) = 0 has one positive root a.
. . 3x, +11 . D
The iterative formula x,,, = . is used to find an approximation to a.
X, +
(b) Taking x, = 0, find, to 3 decimal places, the values of x,, x, and x,.
3)
(¢) Show that a =2.057 correct to 3 decimal places.
3)
. J
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2. f(x)=2sin (x*)+x-2, 0<x<27

(a) Show that f(x)=0 has a root a between x=0.75 and x=0.85
2

0=

The equation f(x) =0 can be written as x = [arcsin (1- O.Sx)]

(b) Use the iterative formula

=

X, = [arcsin (l —0.5x, )] , x,=0.8

to find the values of x,, x, and x,, giving your answers to 5 decimal places.

(&)

(¢) Show that o = 0.80157 is correct to 5 decimal places.
3)

Last Updated: February 10, 2026 BLEKEARE, BELESEM.



Q7 : C3 CHAP04 NUMERICAL METHODS www.CasperY C.club
( Leave\
blank
5. flox) = 20° —x — 4.
(a) Show that the equation f(x) = 0 can be written as
\/ ( 2 1 )
x= —+— .
x 2
(R))
The equation 2x° — x — 4 = 0 has a root between 1.35 and 1.4.
(b) Use the iteration formula
\/ [ 2 1 )
Xn+1= —+—
x, 2
with xo = 1.35, to find, to 2 decimal places, the values of x, x, and x3.
(©))
The only real root of f(x) =0 is o
(c) By choosing a suitable interval, prove that o = 1.392, to 3 decimal places.
(®))
N\ J
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f(x)=4cosecx —4x+1, where x is in radians.

(a) Show that there is a root a of f(x)=0 in the interval [1.2,1.3].

(b) Show that the equation f(x)=0 can be written in the form

1 1

sinx 4

(c) Use the iterative formula

X . = +l, x,=1.25,

to calculate the values of x,, x, and x,, giving your answers to 4 decimal places.

(d) By considering the change of sign of f(x)in a suitable interval,
a=1.291 correct to 3 decimal places.

Leave )
blank

@)

2

3

verify that

2
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2. f(x)=x"+3x"+4x—-12
(a) Show that the equation f(x)=0 can be written as
x= A\/(M) , X # _3
The equation x’ +3x° +4x—12 =0 has a single root which is between 1 and 2
(b) Use the iteration formula
43—-x)
= — "7 >
xn+1 \/( (3+xn))an/0
with x, =1 to find, to 2 decimal places, the value of x, x, and x;.
3)
The root of f(x)=0 isa .
(c) By choosing a suitable interval, prove that a =1.272 to 3 decimal places.
3)
| J
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In(x* +1)

X

4. (i) Giventhat y = , find %

(if) Given that x = tan y, show that % _ 1

Leave )
blank

“)

)
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4. f(x) = 25x%e* — 16, xeR
(a) Using calculus, find the exact coordinates of the turning points on the curve with
equation y = f(x).
)
: : 4
(b) Show that the equation f(x) = 0 can be written as x = ﬂ:g e
1)
The equation f(x) = 0 has a root a, where a = 0.5 to 1 decimal place.
(c) Starting with x; = 0.5, use the iteration formula
4
Y1 T g5 e
to calculate the values of x , x, and x,, giving your answers to 3 decimal places.
(©))
(d) Give an accurate estimate for o to 2 decimal places, and justify your answer.
2
. J

EXKAT R, FETERIAEOR. AR Ay B S TN DY



Q12 : C3 CHAP04 NUMERICAL METHODS www.CasperYC.club
( Leave\
blank
5. Figure 2
y A
0 T ox
4
P
Figure 2 shows part of the curve with equation
y=02x-Dtan2x, 0<x< %
The curve has a minimum at the point P. The x-coordinate of P is k.
(a) Show that £ satisfies the equation
4k +sin 4k -2 =0.

(6)

The iterative formula

X, = %(2 —sin4x,), x,=0.3,

is used to find an approximate value for k.

(b) Calculate the values of xy, x,, x3 and x4, giving your answers to 4 decimal places.
(©))

(¢) Show that k= 0.277, correct to 3 significant figures.
(2)

N\ J
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7. f(x)=3x" —2x—6
(a) Show that f(x) = 0 has a root, «, between x = 1.4 and x = 1.45
2
(b) Show that the equation f(x) = 0 can be written as
X :\/(z +2), x#0.
x 3
3)
(c) Starting with x;=1.43, use the iteration
\/(2 2)
xn+1 = -t
x 3
to calculate the values of x , x, and x,, giving your answers to 4 decimal places.
(©))
(d) By choosing a suitable interval, show that av = 1.435 is correct to 3 decimal places.
3)
. J
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7. f(x)=3xe" -1
The curve with equation y = f(x) has a turning point P.

(a) Find the exact coordinates of P.

)
The equation f(x) = 0 has a root between x = 0.25 and x = 0.3
(b) Use the iterative formula
1.
xn+1 = ge !
with x, = 0.25 to find, to 4 decimal places, the values of x , x, and x,.
3)

(¢) By choosing a suitable interval, show that a root of f(x) = 0 is x = 0.2576 correct to
4 decimal places.

©))
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2. (a) Differentiate with respect to x
(i) 3 sin’x + sec2x,
3)
(i) {x +In(2x)}°.
3)
2 —
Given that y = w, x#1,
(x=1)
(b) show that %:— 81 T
(x—1) (6)
N\ J
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7. f(x)=x*—4x-8.
(a) Show that there is a root of f(x) =0 in the interval [-2, —1].
(®))
(b) Find the coordinates of the turning point on the graph of y = f(x).
(®))
(c) Given that f(x) = (x — 2)(x*+ ax*>+ bx + ¢), find the values of the constants, a, b and c.
(©))
(d) In the space provided on page 21, sketch the graph of y =f(x).
3)
(e) Hence sketch the graph of y = [f(x)|.
(0))
N\ J
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7. yA/
A B O x
P
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x) where
fx) = (¥ + 3x + 1)
The curve cuts the x-axis at points 4 and B as shown in Figure 2.
(a) Calculate the x coordinate of 4 and the x coordinate of B, giving your answers to 3
decimal places.
(2)
(b) Find f'(x).
(&)
The curve has a minimum turning point at the point P as shown in Figure 2.
(¢) Show that the x coordinate of P is the solution of
_ 32X+
2(x* +2)
3)
(d) Use the iteration formula
32x +1 .
PP .. ) B A Y
2(x;+2)
to calculate the values of x|, x, and x3, giving your answers to 3 decimal places.
3)
The x coordinate of P is a.
(e) By choosing a suitable interval, prove that o = —2.43 to 2 decimal places.
(0))
. J
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