Numerical Methods
1.
The curve with equation y = ln 3x crosses the x-axis at the point P (p, 0).

(a)
Sketch the graph of y = ln 3x, showing the exact value of p. 

 (2)
The normal to the curve at the point Q, with x-coordinate q, passes through the origin. 

(b)
Show that x = q is a solution of the equation x2 + ln 3x = 0. 

(4)


(c)
Show that the equation in part (b) can be rearranged in the form x = 
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(d)
Use the iteration formula xn + 1 = 
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, to find x1, x2, x3 and x4. Hence write down, to 3 decimal places, an approximation for q.  
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      f(x) = 3ex – 
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ln x – 2,   x > 0.

(a)
Differentiate to find f ((x).

(3)


The curve with equation y = f(x) has a turning point at P. The x-coordinate of P is (.

(b)
Show that ( = 
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The iterative formula
xn + 1 = 
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is used to find an approximate value for (.


(c)
Calculate the values of x1, x2, x3 and x4, giving your answers to 4 decimal places.

(2)


(d)
By considering the change of sign of f ((x) in a suitable interval, prove that ( = 0.1443 correct to 4 decimal places.

(2)
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       f(x) = 2x3 – x – 4.

(a) 
Show that the equation f(x) = 0 can be written as

x = 
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The equation 2x3 – x – 4 = 0 has a root between 1.35 and 1.4.


(b)
Use the iteration formula

xn + 1 = 
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with x0 = 1.35, to find, to 2 decimal places, the value of x1, x2 and x3.
 (3)


The only real root of f(x) = 0 is (.

(c)
By choosing a suitable interval, prove that ( = 1.392, to 3 decimal places.

(3)

4.







Figure 2
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Figure 2 shows part of the curve with equation

y = (2x – 1) tan 2x,    0 ( x < 
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.


The curve has a minimum at the point P. The x-coordinate of P is k.


(a)
Show that k satisfies the equation

4k + sin 4k – 2 = 0.

(6)


The iterative formula

xn + 1 = 
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(2 – sin 4xn),   x0 = 0.3,

is used to find an approximate value for k.


(b)
Calculate the values of x1, x2, x3 and x4, giving your answers to 4 decimals places.

(3)


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



(2)
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