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Quiz 1
MAC3309 Mathematical Analysis

Topic Ordered field axiom, Supremum & Infimum Score 10 marks
Time 30 minutes (3th Week) Semester 2/2022

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

1. (5 marks) Let z,y € R. Prove that

Va?+y? <|z|+ |yl

2
2. (5 marks) Let A = {1 ——:ne N}. Find inf A and sup A with proving them.
n
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Solution Quiz 1
MAC3309 Mathematical Analysis

Topic Ordered field axiom, Supremum & Infimume Score 10 marks
Time 30 minutes (3th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, Suan Sunandha Rajabhat University

1. (5 marks) Let x,y € R. Prove that
Va2 +y? <zl + yl.
Solution. Let z,y € R. By the fact that |z| > 0 and |y| > 0, we have 2|z||y| > 0. Then,
[ + 2l lly] + [y* > |2 + |y
(2] +[y)?* > 2* + %,

It follows that |z| + |y| > /22 + y2.

2
2. (5 marks) Let A = {1 ——:ne N}. Find inf A and sup A with proving them.
n
11 . .
A= {—1,0, 39 } Claim that infA = —1 and supA =1

Proof. infA=—1
Let n € N. Then n > 1. So, —2n < —2. We obatin
2

—2< =
n

1= 2r1<1 2
n
Thus, —1 is a lower bound of A.

Let £ be a lower bound of A. For n =1, we get —1 € A. So, { < —1. Hence, inf A = —1.
supA =1

2
Let n € N. Then n > 0. So, —— < 0. We have
n

1—

2
— <1
n

Thus, 1 is an upper bound of A.
Assume that that there is an upper bound wuy of A such that

ug < 1.
By definition,
2
1——<wuy foral neN (%)
n
From —— 4o > 0. By Archimendean property, there is an ng € N such that
1 1-—
no 2
2
— <1 —ug
no
2
ug < 1——
1o

This is contradiction to (). Therefore, sup A = 1.
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Quiz 2
MAC3309 Mathematical Analysis

Topic Limit of Sequences Score 10 marks
Time 30 minutes (5th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

2. (5 marks) Use the Definition to prove that
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Solution Quiz 2
MAC3309 Mathematical Analysis

Topic Limit of Sequences Score 10 marks
Time 30 minutes (5th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Use the Definition to prove that

n 1

BN e L

1
Proof. Let € > 0. By Archimedean principle, there is an N € N such that N <e.

1 1 1 1
Let n € N such that n > N. We obtain — < —. Since 4n + 6 > 4n, ———— < —. Hence,
n_ N dn+6  4n
n 1] [2n—(2n+3)| 3 <i<i_l<i<€
2n+3 2| | 22n+3) | 4n+6 4n 4n n - N
n 1

Thus, lim = —.
n—oo 2n + 3 2

2. (5 marks) Use the Definition to prove that

n?

L A

Proof. Let M € R. By Arichimedean property, there is an NV € N such that M + 2 < N.

Let n € N such that n > N. Then n —2 > N — 2. Since 0 > —4, n2 > n? — 4. We obtain
n? n?—4 (n—2)(n+2)

> = =n—-2>N-2>M.
n-+ 2 n-+ 2 n-+ 2 "

TL2

Hence, lim = +o00.

n—oo N +
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Quiz 3
MAC3309 Mathematical Analysis

Topic Continuity & the Mean Value Theorem (MVT)  Score 10 marks
Time 30 minutes (11th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Let f(x) = 22 + 2 — 1. Use the Definition to prove that

f is continuous at 1.

2. (5 marks) Use the Mean Value Theorem (MVT) to prove that

arctanz < x for all x > 0.
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Solution Quiz 3
MAC3309 Mathematical Analysis

Topic Continuity & the Mean Value Theorem (MVT)  Score 10 marks
Time 30 minutes (11th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Let f(z) = 22 + 2 — 1. Use the Definition to prove that
f is continuous at 1.
Proof. Let € > 0. Choose 6 = min{1, £} such that |z — 1| < §. Then |z — 1] < 1.
So, |z| — 2] < |z + 2| < 1. We obtain |z| < 3.

It follows that

f2) = fD)] = |@*+z-1)—1| = |2* + 2 — 2|
=l(x = 1)(x+2)| = |z — 1|z + 2|
< 8(|lz| +2) < 6(3+2) <§-5:5.
Therefore, f is continuous at = = 1. O

2. (5 marks) Use the Mean Value Theorem (MVT) to prove that
arctanx <z for all x > 0.
Proof. Let a > 0 and f(z) = arctanz — x on [0,a] . Then f is continuous on [0, a] and differentiable on

1
(0,a). Then, f'(z) = 152 1. By the Mean Value Theorem (MVT), there is a ¢ € (0,a) such that

1+ 2

—c2
arctana —a = a
14 c2

(arctana—a)—(O—O)z( ! —1>a

2 2
Since 1 +¢? > 0and —c¢? <0, ﬁcQ < 0. So, (1_:2)(1<0becausea>0.
c c

Therefore,

arctanz <z for all z > 0.
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Quiz 4
MAC3309 Mathematical Analysis

Topic Integrable & Riemann sum Score 10 marks
Time 30 minutes (13th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Let

1 ifl<z<2

f@):{z f0<x<l1

Show that f is integrable on [0, 2]

2. (5 marks) Let f(z) = 22 where z € [0,2] and

)
P:{]:j:Qme}
n

be a partition of [0,2]. Find the Riemann Sum of f and I(f).
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Solution Quiz 4
MAC3309 Mathematical Analysis

Topic Integrable & Riemann sum Score 10 marks
Time 30 minutes (13th Week) Semester 2/2022
Teacher Assistant Professor Thanatyod Jampawai, Ph.D.
Division of Mathematics, Faculty of Education, = Suan Sunandha Rajabhat University

1. (5 marks) Let
2 ifo<z<1
-]

1 ifl<z<2

Show that f is integrable on [0, 2]
5

Solution. Let € > 0. Case € < 1. Choose P = {O, 1-— 5

g
1,1 7,2}.
*3

Y

We obtain

n-2(-5 25 +2(5) 1 (-3
rr=2(i- 2 1) 110
U(f’P)_L(f7P)=g<e.

Case € > 1. Choose P ={0,1,2}. Then

U(f,P)=2(1-0)+2(2-1)
L(f,P)=2(1-0)+1(2—1)
U(f,P)— L(f,P)=1<e.

Thus, f is integrable on [0, 2].



2. (5 marks) Let f(z) = 22 where z € [0,2] and

;
P:{]:j:(),l,...,n}
n

be a partition of [0,2]. Find the Riemann Sum of f and I(f).
9

Solution. Choose t; = il (the Right End Point) on the subinterval [x;_1,z;]
n

2
and Ax; = — for all j = 1,2,3,...,n. We obtain the Riemann sum to be
n

- 2\ 2 4\ 2 6\ 2 on\ 2
jglf“”%:f<n>n”<n>n”(n)n*“'”(n)n

222 42 62 (2n)?
n n

n? n? n?

:%[22+42+62+---+(2n 2]

2 2012 2 2 2
:E[Q (1P +2° 4+ 3%+ +n?)]
8
— [P +22 43+ - +n?
n
8 nn+1)2n+1)

n3 6
_A4n+1)(2n+1)
B 3n?
Thus,
I(f) = lim zn:f(t-)m- - LG .
|IPl=0 T s 3n? 3

Jj=1



