
KMA154 Calculus and Applications 1B
KMA184 Calculus and Applications 1S

Assignment 9 Due: Friday September 29, 2006 - 12:00 noon

Learning Outcomes: This assignment will give you practice in

• approximating integrals;

• manipulating Taylor series;

• determining the accuracy of an approximation using Taylor’s inequality.

1. Let f, g be continuous functions on [a, b] and let Tn(f), Tn(g), Mn(f), Mn(g) be the Trape-

zoidal Rule and Mid-point Rule approximations to

∫
b

a

f(x) dx ,

∫
b

a

g(x) dx, with n sub-

divisions of [a, b]. Prove that if f(x) ≤ g(x) for all x ∈ [a, b] then Tn(f) ≤ Tn(g) and

Mn(f) ≤ Mn(g).

2. Use (a) the Mid-point Rule, and (b) the Trapezoidal Rule with n = 8 to approximate

∫ 1

2

0

sin(e
x

2 ) dx.

Round your answers to six decimal places.

3. Knowing that the following Taylor series exist:

cos x =
∞∑

m=0

(−1)m
x2m

(2m)!
,

sin x =
∞∑

m=0

(−1)m
x2m+1

(2m + 1)!
,

ex =
∞∑

m=0

xm

m!

(i) show that eiθ = cos θ + i sin θ;

(ii) deduce the Taylor series for x2 ex;

(iii) deduce the Taylor series for sin(2 θ).

4. Considering the Maclaurin series for sinx,

(i) for what region will the remainder |R4(x)| ≤ 1 × 10−2, and

(ii) what is the maximum remainder |R4(x)| for the region |x| ≤ π/6.










