Numerical Methods- Questions
June 2018 Mathematics Advanced Paper 1: Pure Mathematics 1
1. 
[image: Diagram

Description automatically generated]





June 2017 Mathematics Advanced Paper 1: Pure Mathematics 3
2. 
[image: ]




[bookmark: _Hlk88087509]June 2016 Mathematics Advanced Paper 1: Pure Mathematics 3
3. 
[image: ]
[image: ]


June 2015 Mathematics Advanced Paper 1: Pure Mathematics 3
4. 
[image: ]
[image: ]


June 2014 Mathematics Advanced Paper 1: Pure Mathematics 3
5. 
[image: ]

[image: ]



June 2013 Mathematics Advanced Paper 1: Pure Mathematics 3
6. 
[image: ]
Jan 2013 Mathematics Advanced Paper 1: Pure Mathematics 3
7. 
[image: ]





















June 2012 Mathematics Advanced Paper 1: Pure Mathematics 3
8. 
[image: ]


















Jan 2012 Mathematics Advanced Paper 1: Pure Mathematics 3
9. 
[image: ]
June 2011 Mathematics Advanced Paper 1: Pure Mathematics 3
10. 
[image: ]

Jan 2011 Mathematics Advanced Paper 1: Pure Mathematics 3
11. 
[image: ]
[image: ]
June 2010 Mathematics Advanced Paper 1: Pure Mathematics 3
12. 
[image: ]

Jan 2010 Mathematics Advanced Paper 1: Pure Mathematics 3
13. 
[image: ]




























image6.png
Figure 1 is a sketch showing part of the curve with equation )
equationy =17 -x.

2¢+1 -3 and part of the line with

‘The curve and the line intersect at the point A

(a) Show that the x-coordinate of A satisfies the equation

0 @0-»
n2

]

(b) Use the iterative formula

I 20-x)
a1 = — 20 =3
o= x
to caleulate the values of x1, x2 and xs, giving your answers to 3 decimal places.

]

(&) Use your answer to part (b) to deduce the coordinates of the point A, giving your answers to
one decimal place.

@
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Figure 2

Figure 2 shows a sketch of part of the curve with equation

st(%x’)u’ —3x-2
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The curve crosses the x-axis at the point  and has a minimum turning point at R.

(a) Show that the x caordinate of Q lies between 2.1 and 2.2

@
(b) Show that the x coordinate of R is a solution of the equation
x= fi+ 2xsinf 12
372
@

Using the iterative formula

Xy = 1%;,52..(%;}) =13

(&) find the values of x1 and x2 to 3 decimal places.
(03}
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£x) = 257> - 16, xeR

(a) Using caleulus, find the exact coordinates of the furning points on the curve with
equation y = f(x).

®)
(b) Show that the equation (x) = 0 can be written as x = 1%5’
o
‘The equation f(x) = 0 has a root @, where &= 0.5 to 1 decimal place.
() Starting with x0= 0.5, use the iteration formula
to caleulate the values of x1, x2 and xs, giving your answers to 3 decimal places.
@)

(d) Give an accurate estimate for a to 2 decimal places, and justify your answer.

[#))
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g =e"+x—6
(a) Show that the equation g(x) = 0 can be written as

x=l(6-9+,  x<6

The root of g(x) =0 is a.
The iterative formula

xne1= -+l x=2
is used to find an approximate value for a.

(b) Calculate the values of 1, x2 and 33 to 4 decimal places.

(&) By choosing a suitable interval, show that & =2.307 correct to 3 decimal places.

@

€]

(&)
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(a) Show that the equation (x) = 0 can be written as
RN .Cinto]
G+

‘The equation x* + 3x2 + 4x — 12 = 0 has a single root which is between 1 and 2.

(b) Use the iteration formula

G+x)

with x,= 1 to find, to 2 decimal places, the value of x, x, and x;

The root of ) =0 is

(&) By choosing a suitable interval, prove that &'=1.272 to 3 decimal places.

@)

@)

3)
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3x+2cos(ix). O0=<x=<m

(a) Show that the equation f(x) = 0 has a solution i the interval 0.8 <x < 0.9.

The curve with equation y = f(x) has a minimum point P.
(b) Show that the x-coordinate of P is the solution of the equation
3+sind
LT TEO)
2
(&) Using the iteration formula

o
tﬁ,:% n=2,

find the values of x1, x2 and x3 , giving your answers to 3 decimal places.

@

@

(€]

(d) By choosing a suitable interval, show that the x-coordinate of P is 1.9078 correct to

4 decimal places

3)
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f@)=2sin(H+x-2, 0<x<2z

(a) Show that £ (x) = 0 has a oot ¢ between x = 0.75 and x = 0.85.

'
The equation f (x) = 0 can be written as x = [arcsin (1 - 0.5) ]2

(b) Use the iterative formula
1
Xn+1= [aresin (1-0.5x,)F,  x, =08,
to find the values of x,, x; and ;. giving your answers to 5 decimal places.

(&) Show that & =0.80157 is correct to 5 decimal places.

@

€]

(&)
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Figure 1
Figure 1 shows a sketch of part of the curve with equation y = (x) , where
f)=@-nlax, x>0

The curve cuts the x-axis at the points 4 and B and has a maximum turning point at Q, as shown
in Figure 1
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(a) Write down the coordinates of A and the coordinates of B.
(b) Find ().

(&) Show that the x-coordinate of Q lies between 3.5 and 3.6
(d) Show that the x-coordinate of Q is the solution of

__8
T+inx

To find an approximation for the x-coordinate of Q, the iteration formula
_ 8
T+,

Tt
is used.

() Taking x, =3.55, find the values of x;, x,and x;
Give your answers to 3 decimal places

@

€]

@

€]
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f(x)=4 cosecx —4x+1,  wherex is in radians

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

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

(&) Use the iterative formula

1=

_ L =tos
x4

to caleulate the values of x1, x2 and xs, giving your answers to 4 decimal places.

@

@

(€]

(d) By considering the change of sign of f(x) in a suitable interval, verify that a = 1.291 correct

to 3 decimal places.

[#))
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i) =x"+ 2 = 3x— 11

(a) Show that (x) = 0 can be rearranged as

@
. (3x+ll) ves
42
The equation ) = 0 has one positive root a
The iterative formula -+ [3" *;l] is used to find an approximation to
%,

(8) Taking x, = 0, find, to 3 decimal places, the values of ¥, ,x; andx,

®

(&) Show that or=2.057 correct to 3 decimal places

(&)
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The curve with equation y = 2In(8 - x) meets the line y = x at a single point, x

(@) Show that 3 < a < 4
@

»=2In8 -x)

A
“

/q

Figure 2 shows the graph of y = 2In(8 ~ x) and the graph of y =x.
A student uses the iteration formula

=208 -x), neN

i an attempt to find an approximation for a.
Using the graph and starting with x,= 4
(b) determine whether or ot this ieration formula can be used o find an approximation

for a, justifying your answer. o
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Figure2

Figure 2 shows a sketch of part of the curve C with equation

3 zm(zmsf% x>25

‘The point P with x coordinate —2 lies on C.

(a) Find an equation of the normal to C at P. Write your answer in the form.

@+ by=c, where a, b and c are integers.
®

The normal to C at P cuts the curve again at the point Q, as shown in Figure 2.

(b) Show that the x coordinate of Q is a solution of the equation

2
= S inQx+5)-2
= Jpin@x+5)

@

‘The iteration formula

20 <
29 1t 5)—
w1 = Iy I+ 5)=2

can be used to find an approximation for the x coordinate of Q.

(&) Taking 1 =2, find the values of x2 and xs, giving each answer to 4 decimal places.

[0}
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Figure 1

Figure 1 shows a sketch of part of the curve with equation y = g(x), where
g =[4e5-25, xeR

The curve cuts the y-axis at the point 4 and meets the x-axis at the point B. The curve has an
asymptote y = k, where £ is a constant, as shown in Figure 1

(a) Find, giving cach answer in s simplest form,
() the coordinate of the point 4,
(i) the exact x coordinate of the point B,

(iii) the value of the constant .
(O]
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‘The equation g(x) = 2x + 43 has a positive root at x = a.

(b) Show that a is 2 solution of x = %l..(%nn)

The iteration formula
1 (1
1= ln| = x,+17
+ Fil3% )
can be used to find an approximation for o

(¢) Taking xo =14, find the values of xiand x. Give each answer to 4 decimal places.

() By choosing a suitable interval, show that o= 1437 to 3 decimal places.

@

@
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Figure 1
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