A LEVEL MATHEMATICS ANSWERS AND MARKSCHEMES


NUMERICAL METHODS
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b)
Let f(() = 4(  2 sin 2(  1
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f(0.7) = 4 (0.7) – 2sin (1.4) –1 = -0.17
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Since the sign of  f(() changes for 0.7 < ( < 0.8 this shows that a root of the 

equation lies between 0.7 and 0.8
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Since the sign of 
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g(1.15) = 0.00054
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Since the sign of f(x) changes between 0 and 0.5 this proves that a root



lies between 0 and 0.5
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Using iteration formula:
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Therefore the root = 0.12 (to 2 decimal places) [as 
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b)
No turning points   f(x) can only cut the axis once
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c)
f(0) = 2 and f(-1) = -1























[image: image29.wmf]\

cuts axis between 0 and –1

















M1 A1






























[2]

[image: image167.wmf]4

1


d)
Solution obtained by considering sign of f(x)
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f(-0.5) = 0.125 > 0
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b)
One solution, because graphs cross only once.
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c)
Consider f(x) = ex  x2
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f(-0.8) = -0.2 <0
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Sketching two curves
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b)
From graph, the solution is between 1 and 2
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b)
Let f(() = 3(  4 sin(, and consider signs of f(() for values of (
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f(1.2) = -0.13 <0 
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10.
 f(1.8) = 0.15
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f(1.9) = -0.0074























B1


Continuous function ( root in interval [1.8, 1.9]
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11.
 Systematic searching
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Consider
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Sign change  root
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c)
x1 = ln5 + ln2 = 2.30



x2 = ln5 + ln2.30 = 2.44
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x3 = ln5 + ln2.44 = 2.50




x4 = ln5 + ln2.50 = 2.53

So solution is 2.5 to 1 DP
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c)
0.752 – cos0.75 = -0.169
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f(0) = 1
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f(1) = 1 – 5 + 1 = -3
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x3 – 5x + 1 = 0
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x3 – 5x + 1 = 0




x3 = 1 – 5x






















M1 A1





[image: image67.wmf]3

x

5

1

x

-

=































[4]

c)

[image: image68.wmf]5

1

x

x

3

n

1

n

+

=

+





[image: image69.wmf]213

.

0

5

1

4

.

0

x

3

1

=

+

=





[image: image70.wmf]202

.

0

5

1

213

.

0

x

3

2

=

+

=





















M1 A2




[image: image71.wmf]202

.

0

5

1

202

.

0

x

3

3

=

+

=




 0.20 to 2 DP






















B1






























[4]


d)

[image: image72.wmf]3

1

n

x

5

1

x

-

=

+





[image: image73.wmf]1

2

1

x

3

1

-

=

-

=























M1 A1




[image: image74.wmf]82

.

1

6

x

3

2

=

=























A1






























[3]

e)
The values are diverging
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G1 (trapeziums)



From the graph, the area of the trapezia is greater than the area under the curve
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Since trapezium rule gives over-estimate, ln3 < 
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Trapezium rule gives underestimate
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B1

The trapezia would be as shown, since there are 3 ordinates.



The shaded region is the difference between the area of the trapezia



and the area under the curve
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The curve is below the trapezia
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f(0) = 3



f(1) = 1 – 50 + 3 = -46
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Sign change  root
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  0.06 is the solution to 2 DP
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22.a)
f(3) = e3 – 30 = -9.9



f(4) = e3 – 40 = 14.6
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 3.5772 to 4 DP
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b)
Putting  = 2 makes the denominator zero, 
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so x1 is undefined
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24.a)
x3 + x – 3  = 0




x = 1:
 
13 + 1 – 3 = -1




x = 2:

23 + 2 – 3 = 7 
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Sign change  root
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  = 15o (1st approx)
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But sin 15 = 0.2588
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G1 (straight lines) 







The graph is far from being linear, which is what is assumed in this 



approximation.
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The difference between the x-values obtained from the straight line and the 



graph is therefore quite considerable.
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