Numerical Solutions and Equations — 2020 A2
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The sequence of values given by the iterative formulax, with initial value x; =2 converges
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(a) Use the iterative formula to find the value of « correct to 4 significant figures. Give the result of
each iteration to 6 significant figures. [3]

(b) State an equation satisfied by a and hence determine the exact v, lu@ [2]
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The diagram shows part of the curve with equation y = x> cos 2x. The curve has a maximum at the
point M.

(a) Show that the x-coordinate of M satisfies the equation x = l .5x2 cot 2x; [3]
(b) Use the equation in part (a) to show by calculati t the x-coordinate of M lies between 0.59
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ed on the equation in part (a), to find the x-coordinate of M correct
e the result of each iteration to 5 significant figures. [3]
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It is given that J. ( + 8.x) dx = 10, where a is a positive constant.
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(a) Show thata = \/2.5 —05In(2a +1). [4]
(b) Using the equation in part (a), show by calculation that 1 < a < 2. [2]
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(¢) Use an iterative formula, based on the equation in@), to find the value of a correct to
4 significant figures. Give the result of each iterz® ignificant figures. 3]
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A curve has equation y = x3e%% where x > 0. At the point P on the curve, the gradient of the curve
is 15.
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(a) Show that the x-coordinate of P satisfies the equation x = i [4]

(b) Use the equation in part (a) to show by calculation that the x-coordinate of P lies between 1.7
and 1.8. [2]
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(¢) Use an iterative formula, based on the equatio (a). to find the x-coordinate of P correct
to 4 significant figures. Give the result ofi ion to 6 significant figures. [3]
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