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Mid-Term Test 1

Question 1.

(a) State the formula for the Taylor polynomial Tn,a of degree n of a function f at a.
[10 marks]

Let g(x) = − log(1 − x).

(b) Prove by mathematical induction that g(n)(x) =
(n − 1)!

(1 − x)n
for n ∈ N. [10 marks]

Hence compute the Taylor polynomial T4,0 of degree 4 of g at a = 0. [10 marks]

Let h(x) = log(1 + x + x2).

(c) By factorising 1 − x3, or otherwise, determine the Taylor polynomial T4,0 of degree 4 of h
at a = 0. [10 marks]

Answer 1.
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Answer 1. (Continue)



Mid-Term Test 3

Question 2.

(a) Give the definition of f : D → R being differentiable at a point a ∈ D. [10 marks]

(b) Using this definition, show that g(x) = 1/x is differentiable at a = 1 and find its derivative.
[10 marks]

(c) Suppose that the function f is continuous at 0. Show that the function h defined by

h(x) = xf(x)

is differentiable at zero and find its derivative. [10 marks]

Answer 2.
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Answer 2. (Continue)



Mid-Term Test 5

Question 3.

(a) State the Mean Value Theorem. [15 marks]

(b) Let g be differentiable on [0, 1] with

g′(x) = 0

for all x ∈ [0, 1], and let g(0) = 1. Using the Mean Value Theorem, or otherwise, prove
that

g(x) = 1

for all x ∈ [0, 1]. [15 marks]

Answer 3.
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Answer 3. (Continue)


