SM LFM Stats And Pure - Solving equations numerically

Question (1992 STEP II Q6)

Sketch the graphs of y = secx and y = In(2secz) for 0 < = < %77. Show graphically
that the equation
kx = In(2sec x)

has no solution with 0 < z < %77 if k£ is a small positive number but two solutions if
k is large. Explain why there is a number kg such that

kox = In(2sec z)

has exactly one solution with 0 < x < %ﬂ'. Let x( be this solution, so that 0 < xp < %77
and koxo = In(2seczg). Show that

xo = cot zg In(2 sec xp).

Use any appropriate method to find zy correct to two decimal places. Hence find an
approximate value for k.

Question (2004 STEP II Q7)
The function f is defined by

f(z) =2sinz —z.

Show graphically that the equation f(x) = 0 has exactly one root in the interval
[%77, 7| . This interval is denoted Iy. In order to determine the root, a sequence of
intervals I, I, ... is generated in the following way. If the interval I,, = [apn, by],
and ¢, = (an + by)/2, then

[an,cn] i f(an)f(en) <0;
[en,bn] if f(cn)f(by) <O.

In+1 -

1
By using the approximations E ~ 0.7 and 7 ~ /10, show that Iy = [%71, %7’[’] and
find Ig .




