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Introductory Message

This Self-Learning Module (SLM) is prepared so that you, our dear
learners, can continue your studies and learn while at home. Activities,
questions, directions, exercises, and discussions are carefully stated for you to
understand each lesson.

Each SLM is composed of different parts. Each part shall guide you step-
by-step as you discover and understand the lesson prepared for you.

Pre-tests are provided to measure your prior knowledge on lessons in each
SLM. This will tell you if you need to proceed on completing this module or if you
need to ask your facilitator or your teacher’s assistance for better understanding
of the lesson. At the end of each module, you need to answer the post-test to
self-check your learning. Answer keys are provided for each activity and test. We
trust that you will be honest in using these.

In addition to the material in the main text, Notes to the Teacher are also
provided to our facilitators and parents for strategies and reminders on how they
can best help you on your home-based learning.

Please use this module with care. Do not put unnecessary marks on any
part of this SLM. Use a separate sheet of paper in answering the exercises and
tests. And read the instructions carefully before performing each task.

If you have any questions in using this SLM or any difficulty in answering
the tasks in this module, do not hesitate to consult your teacher or facilitator.

Thank you.



What I Need to Know

The learners will be able to prove theorems on different kinds of
parallelogram

What I Know

Directions: Read and answer each of the following questions below. Write the
letter of the best answer to each question. Answer directly here in the module.

1. Which of the following statements describes that a quadrilateral is a square?
a. One which is equiangular.

b. One whose diagonals are congruent.
c. One whose diagonals are perpendicular to each other.
d. One that has four right angles and four congruent sides.

Use square LOVE on the right for items 2-6.

2. Find the length of diagonal LV if |OS| = 12 cm. L o
a. 6 cm b. 12 cm c. 24 cm d. 36 cm .

3. What is the m4OVL given that m4EVL = 45°?
a. 45° b. 55° c. 60° d. 90°

4. What is the measure of 4OLE? E v
a. 100° b. 45° c. 80° d. 90°

5. What is the measure of £LSO?
a. 90° b. 80° c. 75° d. 45°

6. What is the length of diagonal OE if diagonal LV = 30 cm
a. 15cm b. 20 cm c. 30 cm d. 60 cm

Refer to square ROSE for items 7-9. Find the measures of the lettered
angles.

7. What is the measure of angle x? R o
a. 30° b. 45° c. 60° d. 90° S

8. What is the measure of angle y? . X
a. 30° b. 45° c. 80° d. 90° y

9. What is the measure of angle z? (20
a. 30° b. 45° c. 80° d.90° E 2 S

10. If one diagonal of a square has a length of 5(n + 3) and the other diagonal
has a length of 4(3n - 5), then what is the value of n?

a. 3 b. 5 c. 7 d. 10
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Proving Theorems On the
Different Kinds of Parallelogram

(Rectangle, Rhombus, Square)

From the previous modules, you learned that special parallelograms like
rectangle and rhombus have other properties than those general properties of
parallelograms. For instance, the diagonals of a rectangle are always congruent
and sometimes perpendicular, whereas in a rhombus, diagonals are always
perpendicular and sometimes congruent. You also learned that each diagonal of
a rhombus bisects the opposite angles. This time we are going to explore other
properties related to square. The activities in this module were prepared for you
to understand the lesson. The two-way proof will be used to prove theorems
involving square.

What’s In

PETRONAS TWIN TOWERS OF MALAYSIA

.

2 =
o

The square shaped-figure is used in arts as well as in architecture. One
example of the use of squares as design is the Petronas Tower of Malaysia, one of
the famous structures in Asia. The design of the tower is composed of an 8-point
star formed by two overlapping squares, which is a common design of a Muslim
Architecture.

Questions to think about!

1. Where else in real life do you usually find squares?

2. Cite an example where square is a better option than the other
parallelograms in terms of Architecture.

3. If you are going to design your artwork and need to choose one from
rectangle, rhombus, and square, as medium, which among those
parallelograms are you going to choose? Why?
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w@a What’s New

Let us explore on how to prove the theorems on square through this activity.

ACTIVITY: A CLOSER LOOK AT THE SQUARE

Make three different sizes of square. Investigate the relationship of the sides and
the angles.

QUESTIONS TO ANSWER:

1. Fold the biggest square so that a pair of opposite sides
coincide.

Are these opposite sides congruent? \

Unfold and fold it again so that this time, the other pair of opposite sides
coincide.
Are the other opposite sides also congruent?

Do the same thing for the other squares.
Is your observation the same for the smaller squares?

2. Draw the diagonals and measure.
What can you say about the lengths of the diagonals?

3. Fold the square along a diagonal so that two opposite vertices coincide.
Are the angles congruent?

Unfold and fold it again along the other diagonal so that the
other pair of opposite vertices coincide.
Are the other pair of opposite angles also congruent?

What is the measure of each of the angles?

4. Fold the square half along the diagonal.
How many triangles are formed?

What kind of triangle is formed?
Are the triangles congruent?

5. Complete the statements:
In a square,
a. the diagonals are and to each other.
b. if it is folded through a diagonal, two congruent triangles
are formed.
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What is It

In a square, if it is folded through a diagonal, two = isosceles right

triangles are formed. A - B

Given: ABCD is a square

Prove: AADC = ACBA, and

AADC and ACBA are isosceles right triangles.

D C
STATEMENTS REASONS
1. ABCD is a square 1. Given
2. AD=CB=DC=BA 2. All sides of a square are =.
3. AC = AC 4. Reflexive Property
5. AADC = ACBA 4. SSS Postulate
5. AADC and ACBA are isosceles 5 Definition of isosceles triangle.
triangles
6 <D and 4B are right angles. 6. All angles of a square are = and
right angles.
7. AADC and ACBA are isosceles 7. Definition of isosceles right
right triangles triangle.

Example: Given square ABCD and its diagonals intersect at E, the following
statements are TRUE.

1. AB=BC=CD=DA A D
2. m«BCD = mzCDA = m«zDAB = m£ABC = 90°
3. mABCE = 45° E
4. mABEA = 90°
5. AC =BD
6
7
8
9
1

. BE =ED = AE = EC
. ABEA = A DEA = A DEC= ACEB B C
. AACD = ABDA = ACAB = ABDC

. AABC = ACDA; ABAD = ADCB

0.BD 1 AC
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What’s More

Activity 1: Supply the missing statements or reasons to prove that in a
square, if it is folded through a diagonal, two congruent isosceles

right triangles are formed.
w A

Given: [OJWARM is a square with diagonal WR

Prove: AWMR = ARAW, and
AWMR and ARAW are isosceles right triangles.

M R
STATEMENTS REASONS
1. 1. Given
2. WA =RM =WM = RA 2.
3 3. Reflexive Property
4. AWMR = ARAW 4.
5 5. Definition of isosceles triangle
6. 6. All angles of a square are = and
right.
7. 7. Definition of isosceles right triangle

Activity 2:

OCART is a square. Find: R T
1. mzl=
2. mu2 = ) 2
3. Why is £2 a right angle?
N1
A C

4.If |IRC| =3m+5 cm and |TA| = 2(m+15) cm, then:

what is the value of m?

what is the actual length of RC?
what is the actual length of TA?
why is RC = TA?

poop
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In a square,

What I Have Learned

a. the diagonals are congruent and perpendicular to each other.

b. if it is folded through a diagonal, two congruent isosceles right triangles

are formed.

What I Can Do

Tiling Challenge

You are tasked to study the number and the
size of tiles needed for the floor of the receiving
room. The room is a square with an area of 64
square meters. The whole area must be divided
into sixteen congruent squares, where each
square must be divided into 4 congruent
smaller squares.

1. What is the size of the smallest square in
the pattern?

2. How many 1-meter tiles are needed to cover
the floor?

CO_Q3 _Mathematics 9 Module 5



Assessment

Directions: Read and answer each of the following questions accurately.
Write the letter of the best answer.

1. In a square, if it is folded through a diagonal, two congruent isosceles
triangles are formed.

a. acute c. oblique
b. right d. obtuse

For numbers 2-6, refer to square FINE on the right.
2. Find the length of diagonal FN if |ES| = 20 cm. F I

a. 20 cm b. 40 cm c. 60 cm d. 80 cmy
3. What is the measure of 2INE if m£INF= 45°?

a. 45° b. 55° c. 60° d. 90°

4. What is the measure of 4FSI?

a. 45° b. 60° c. 90° d. 145°
5. What is the measure of 4ISN?

a. 90° b. 100° c. 120° d. 135°
6. What is the measure of diagonal IE if diagonal FN = 60 cm?

a. 15 cm b. 20 cm c. 30 cm d. 60 cm

Refer to square ZONE for items 7-9. Find the measures of the lettered angles.

7. What the measure of £y? z o)
a. 30° b. 45° c. 60° d. 90° z°
8. What is the measure of zx?

a. 30° b. 45° c. 80° d.90° E X° N

9. What is the measure of £z?
a. 30° b. 45° c. 80° d. 90°

10. If one diagonal of a square measures 2(4k-2) cm and the other diagonal
measures 3(k+7) cm, then what is the value of k?

a. 10 b. 7 c.5 d.3
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Qﬁ‘ Additional Activities

\E’

Activity 1: Squares can be seen and used everywhere. One of those is
through the eye test.

How many squares do you see?

A. B.

Hint: Count the number of squares from the biggest down to the smallest
size.

Activity 2: Put an X in the box if the parallelogram ALWAYS exhibits the
property.

Property Rectangle | Rhombus | Square

. Diagonals are congruent.

. Diagonals bisect each other.

. Diagonals are perpendicular.

. Diagonal bisects opposite angles.

u| A W N

. Diagonals are perpendicular bisectors to
each other.

6. Diagonal cuts the parallelogram into two
congruent triangles.

7. Diagonal cuts the parallelogram into two
congruent right triangles.

8. Diagonal cuts the parallelogram into two
congruent isosceles right triangles.
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Based from your answers in Activity 2, what can you say about the
diagonals of a square? Is it related to both rectangle and rhombus? In what way?

ACTIVITY 3: Connect the parallelograms with lines linking to its
properties.

Rectangle

Diagonals are
congruent

Diagonals are
perpendicular

Diagonals
bisects the
opposite angles

Is a parallelogram

Square

[ PROBLEM-BASED LEARNING WORKSHEET

Grade 9-Magalang were given the
task to do their own design of a
stained-glass window provided they \

[ LET’S DESIGN AND CREATE! ]

would use the parallelograms A,
rectangle, rhombus, and square as 0, S
pattern. Let us help them to make S
one with the following conditions:
a. The stained window must /
contain at least 10 ¥

parallelograms which are A §
composed of rectangle, rhombus ; g
and square. g /XN

b. Parallelogram of the same kind
must be of the same color
(Example: rectangle is red, ' A
rhombus is green and square is
yellow).

Note: You can choose the color that
you want for each kind. Put your
output on an A4 size bond paper.
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Answer Key

1uonI3uod are arenbs e Jo sTeuoIeIp Y3 Isnedayg

08

08

14

“JOU30 Yord 0} Jenorpuadiad are Yy pue D S[euoderp ay) asneoog
006 = 7

oSy =17

:C ALIALLDV

S0 JT

— N

‘sorduely Jy3u
o[duer1} | SO[Q0SOSI IB MYV

JY31I SO[90SO0ST Jo uonruygad /L pue JINMV "L
"SopIs =

INnoj pue so[3ue Y3 INOJ YIIMm ‘sordue Y3

rexsyeruapenb e st arenbs v 9 aJe Y7 pue W7 ‘9

"so[dueLny

o[duern SO[90SOST a1B

$9190s0sT Jo uonuyad ‘S| MV PUB JNM 'S
o1e[ysod SSS v | MVAV = JNMV ¥

K119do1d QAIXIJY '€ M =AM ‘€

AV TINM

arenbs jo uoniuged ‘g SAN=VM T
‘orenbs

UoAL) T B SIINJVM 'T

SNOSVHA SILNINWILV.LS

‘T ALIALLDV

240l S.3PYM

d 01
d 6
‘sorduern Jy3iL a '8
SO[2ISO0ST JUANISUO0D OM] d L
swIoj reuoderp yoea ‘q O 9
pejeople vV 'S
yoeo 03 Jernorpuadrad a v
pue 1uanI3uod vV '€
ore steuoderp oyl ‘e D ‘C
‘arenbs e uj I a -l

map s 3pym moyf [ 3vym

10

CO_Q3 _Mathematics 9 Module 5



‘so[duerny Y3
SO[20SO0ST JUANIZU0D
om} ojur wesdorarered

X a3 sInod [euodel( ‘g

‘so[dueLny
seIiy9 ¢ JY311 JuanI3u0d

JBleW bs TIOTXT T om) ojur wrerdora[rered

X X a3 sIno [euodel( ‘/

‘So[dueln} JuanNI3u0d

oq uv) [ Ivym

om} ojur wesdora[rered

X X X oy} sIno [euodelid ‘9

"I9U30

JOBd 0] SI0}03SIq

Jemorpuadiad
a1e sreuodeld ‘S
‘sor3ue ayrsoddo
X X sj09s1q [euodeld ‘{
‘renorpuadiad
JUDUISSISSY X X aIe sTeuodelq ‘¢
“I9U30
X X X yoea 309sIq sreuodelq g
*JUSNISUO0D

X b¢ ore steuodel( ‘I
sn 913
qux ue} Ky1adoig

oyy | 29y

ANmmm©
O~ 0 O
mmAo <
—~ NS
W
W

renbg

1T f31anoy
sorenbs 11T ‘g sorenbs g1 'y

‘1 £31anoy

$311a4130D 1DUOIPPY

aus_oddo
9y} $309sIq
sreuoder(g

urex3ororered e s]
Jemnorpuadio

JUoNI3u0d
aIe sreuoder

aJe sTeuodelq

arduejoay

/

sau] yjum 302uuo) g finaroy

1 CO_Q3 _Mathematics 9 Module 5



References

https:/ /www.shutterstock.com
https://mathbitsnotebook.com

https://1.cdn.edl.io Prove theorems about parallelogram
https://www.pinterest.com.image

https:/ /www.shutterstock.com

https:/ /www.gettyimages.com
https://en.m.wikipedia.org>wiki
https://images.app.goo.gl/hMqLN79GgrFmusdQA

Ferdinand C. Pascual, Gilda C. Galangue, Nenita N. de Leon ( 2007 ) Worktext in
Mathematics III Geometry. pp. 159-161, Innovative Educational Materials, Inc.
Sta.

Ana, Manila

Gladys C. Nivera ( 2013 ) Grade 9 Mathematics -Patterns and Practicalities. pp.
374-376 , SalesianaBOOKS by Don Bosco Press, Inc. Makati City

12 CO_Q3 _Mathematics 9 Module 5


https://www.shutterstock.com/
https://mathbitsnotebook.com/
https://1.cdn.edl.io/
https://www.shutterstock.com/
https://www.gettyimages.com/
https://images.app.goo.gl/hMqLN79GgrFmusdQA

/For inquiries or feedback, please write or call: \

Department of Education - Bureau of Learning Resources (DepEd-BLR)

Ground Floor, Bonifacio Bldg., DepEd Complex
Meralco Avenue, Pasig City, Philippines 1600

Telefax: (632) 8634-1072; 8634-1054; 8631-4985

Gmail Address: blir.Irgad@deped.gov.ph * bir.Irpd@deped.gov.ph /




