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Solution Quiz 3 (8 a.m.)
MAC3309 Mathematical Analysis

Topic Continuity & the Mean Value Theorem (MVT)  Score 10 marks
Time 30 minutes (11th Week) Semester 2/2023
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education,  Suan Sunandha Rajabhat University

1. (5 marks) Let f(z) = (x — 1)(x — 2)(z — 3). Use the Definition to prove that

f is continuous at 2.

Proof. Let € > 0. Choose 6 = min{1, =} such that |z — 2| <. Then |z — 2| < 1.

3
24
So, |z| — 2] < |z —2| < 1. We obtain |z| < 3.

By triangle inequility, it follows that
[f(z) = f@2)] = [(z = 1)(z = 2)(z = 3) = 0
= |z — 1|z — 2||z — 3|
< (|z| + 1)o(Jz] + 3)
< (3+1)0(3+3)

€
=246<24- — =c¢.
< 21 €

Therefore, f is continuous at x = 2. [
2. (5 marks) Use the Mean Value Theorem (MVT) to prove that
Inzx<x—1 forallz>1.

Hints : Let a > 1 and consider function on [1, al.

Proof. Let a > 1 and f(x) =Inz — 2 on [1,a] . Then f is continuous on [1,a| and differentiable on

(1,a). Then, f'(z) = i — 1. By the Mean Value Theorem (MVT), there is a ¢ € (1,a) such that
fla) = f(1) = fi(e)(a—1)
(lna—a)—(0-1) = (l—l) (a—1)

c

(Ina—a)+1—= (1_0) (a—1)

C

Froml<c<a,l—c<0anda—1>0, we obtain
1—c
—1)<0.
(<) @-v

Inz<z—1 forall z>0.

So, Ina —a+ 1 < 0. Therefore,
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Solution Quiz 3 (1 p.m.)
MAC3309 Mathematical Analysis
Topic Continuity & the Mean Value Theorem (MVT)  Score 10 marks
Time 30 minutes (11th Week) Semester 2/2023

Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Let f(x) = (z — 1)(z — 2)(xz — 3). Use the Definition to prove that

f is continuous at 3.

Proof. Let € > 0. Choose 6 = min{1, =} such that |x — 3| < 0. Then |z — 3| < 1.

5
So, |z| — 3] < |z — 3| < 1. We obtain |z| < 4.

By triangle inequility, it follows that

|f(x) = f3)] = |(z — 1)(z — 2)(z — 3) — 0
= |z — 1|z — 2||z — 3|
< (|2 + 1)(|z[ +2[)o
<(44+1)4+2)
:305<30.%:g.

Therefore, f is continuous at x = 3. 0
2. (5 marks) Use the Mean Value Theorem (MVT) to prove that
Inzx <z forall z>1.

Hints : Let a > 1 and consider function on [1, a].

Proof. Let a > 1 and f(x) =Inz — 2 on [1,a] . Then f is continuous on [1,a| and differentiable on

(1,a). Then, f'(z) = i — 1. By the Mean Value Theorem (MVT), there is a ¢ € (1,a) such that
fla) = f(1) = fi(c)(a—1)
(lna—a)—(0—-1) = (1—1> (a—1)

C

1 —
(lna—a)—l—lz( C)(a—l)
Froml<c<a,l—c<0anda—1>0, weobtain

(126)(a—1)<0.

So,Ina—a+1 < 0. It follows that Ina —a < —1 < 0.
Therefore,

Inz <z forall z>0.



