
Mathematics 1, 2006

Exercise sheet 6

Exercise 1. Calculate the Maclaurin series for cos x. (3 p)

Exercise 2. Calculate the Maclaurin polynomial of degree 3 for (1 + x)1/2. (3 p)

Exercise 3. Calculate the Taylor polynomial p4(x) around x = π for cos x. (3 p)

Exercise 4.

(a) Calculate the Maclaurin polynomial of degree 4 for ex/2.
(b) Estimate how small interval around 0 one can take so that the error of using p4(x) instead
of ex/2 is at most 5 · 10−3.

Exercise 5. (3 p)

Estimate how big n one must take for pn(x) to be a good enough approximation of sinx in
the interval [−1, 1], such that the error is at most 5 · 10−5.

Exercise 6. (3 p)

(a) To find
√

a, a > 0, we could solve f(x) = x2
− a = 0. Show that the Newton’s Method for

f(x) = 0 produces

xn+1 =
xn + a/xn

2
.

(b) Use this method to approximate
√

0.3. Choose the initial value x1 = 0.5 and find x4. Com-
pare x4 with the value that you get using your calculator directly.

Exercise 7. The equation f(x) = xe−x + 1 = 0 is known to have exactly one solution (not far
from x = −0.6). Explain by sketching the graph to the function why it is of no use trying to
use Newtons method starting with a value of x greater than 1.

Exercise 8. Use the Maclaurin expansion for ex to

(a) obtain a Maclaurin expansion for ex,
(b) obtain a Maclaurin expansion for coshx = (ex + e−x)/2 and sinhx = (ex

− e−x)/2.

Solutions to (1)-(3) and (5)-(6) to be handed in by Monday 13th November.
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