Class- VI-CBSE-Mathematics Symmetry VIKRANTADAD=MY®

CBSE NCERT Solutions for Class 6 Mathematics Chapter 13

Exercise: 13.1

1. List any four symmetrical objects from your home or school.

Solution:

Notebook

Pencil

Round plate

Football.
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2. For the given figure, which one is the mirror line, I, or [,?

i
W

W
I,
Solution:

[; is the mirror line because it divides the entire figure into two halves such that
they are mirror images of each other.

3. Identify the shapes given below. Check whether they are symmetric or not. Draw
the line of symmetry as well.

(A)
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Solution:

VIKRANTADADEMY®

(A)  The given figure is symmetrical, and the line of symmetry is as shown

below.

Page-3
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e« line of
symmetry

(B)  The given figure is symmetrical, and the line of symmetry is as shown
below.

-

(C)  The given figure is non-symmetrical.

(D)  The given figure is symmetrical and the line of symmetry is as shown
below.line of symmetry
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]
:F line of
1

symumehy

(E)  The given figure is symmetrical, and the line of symmetry is as shown
below.

line of
sylmmetry

(F)  The given figure is symmetrical, and the line of symmetry is as shown

below.
+ < line of symmetry
: line of symmetry
. . R
4. Copy the following on a squared paper. A square paper is what you would have

used in your arithmetic notebook in earlier classes. Then complete them such that
the dotted line is the line of symmetry.

(A)
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(C)
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Solution:
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The following are the completed figures such that they are symmetric across the

dotted line.
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(A)

Iy
(B)
(C)
(D)

*
(E)

www.vikrantacademy.org
Page - 8 Call: +91- 968 - 608 - 3421




Class- VI-CBSE-Mathematics Symmetry VIKRANTADAD=MY®

Le="1

5. In the figure, [ is the line of symmetry. Complete the diagram to make it
symmetric.

W
T

A

Solution:

The following is the completed figure such that it i1s symmetric with respect to the
line [.

6. In the figure, [ is the line of symmetry. Draw the image of the triangle and
complete the diagram so that it becomes symmetric.
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Solution:

In order to complete this figure. let us consider a horizontal line such that vertices
of the two triangles lie on it as shown below:

Now, the figure i1s symmetrical with respect to line {

Exercise: 13.2

1. Find the number of lines of symmetry for each of the following shapes:
(A)

(B)
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(C)

(D)
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(G)

Solution:

(A)  The given figure has 4 lines of symmetry

B
"
L

53

-

-

-
"

........
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(B)  The given figure has 4 lines of symmetry,

g
@8

by
7 e

(A)  The given figure has 4 lines of symmetry.

b //
'*-.\“ ] f{
=7

(B)  The given figure has only one line of symmetry.

o.,0

fin

(C)  The given figure has 6 lines of symmetry.
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(G)  The given figure has no line of symmetry.

(H)  The given figure has no line of symmetry.

(I)  The given figure has 5 lines of symmetry.

Symmetry

Page-14
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2. Copy the triangle in each of the following figures on squared paper. In each case,
draw the line(s) of symmetry, if any and identify the type of triangle. (Some of
you may like to trace the figures and try paper-folding first!)

(A)

| ﬁl_f_ =

T IATN
HV4a i
(B)

X

\
(C)

(D)
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|

Solution:

(A) [ 1s the line of symmetry. The given triangle is an isosceles triangle.

—_ Illl ]_.

an
-
L1

(B) [ is the line of symmetry. The given triangle is an isosceles triangle.

/‘i

(C) L is the line of symmetry. The given triangle is a right-angled triangle.
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(D)  No line of symmetry. The given triangle is a scalene triangle.

| | f\_ ;
AR

o
%
L]
1
e
L]

3. Complete the following table.

Shape Rough figure Number of llnes of
sYmmetry

Equilateral triangle

Square

Rectangle

Isosceles tnangle

Rhombus

Circle

Solution:

Shape Rough figure No. of lines
of symmetry
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Equilateral triangle 3

Square f 4

Rectangle 2

Isosceles triangle I 1
¥

hombus I 2
-

Page - 18
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Circle L . Infinite
'
A2
7
Iy
4. Can you draw a triangle which has

(A)  exactly one line of symmetry?

(B)  exactly two lines of symmetry?

(C)  exactly three lines of symmetry?

(D)  no lines of symmetry?

Sketch a rough figure in each case.

Solution:

(A)  Yes. An isosceles triangle has only one line of symmetry, because two
sides of it are equal and hence, the line of symmetry can be drawn only
through the mid-point of third side and opposite vertex.

)
¥
(B)  No. A triangle with two lines of symmetry cannot exist.
(C)  Yes. An equilateral triangle has three lines of symmetry, one with respect

to each of its sides and opposite vertex.

I

i
1
.
-
T
- 4

i
J
n

i
Ll
]
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(D)  Yes. Scalene triangle has no line of symmetry since all of its sides are
unequal.

5. On a squared paper, sketch the following:

(A) A triangle with a horizontal line of symmetry but no vertical line of
symmetry.
(B) A quadrilateral with both horizontal and vertical lines of symmetry.

(C) A quadrilateral with a horizontal line of symmetry but no vertical line of
symmetry.

(D) A hexagon with exactly two lines of symmetry.
(E) A hexagon with six lines of symmetry.

(Hint: It will be helpful if you first draw the lines of symmetry and then
complete the figures.)

Solution:

(A)  The following figure is symmetric only with respect to the horizontal line
l,. 1t is an isosceles triangle with base BB'.

l.uuu-}-

(ﬂili e e

(B) A rectangle is a quadrilateral with two lines of symmetry. The following
figure is symmetric with respect to lines [, and [,.
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v

The following quadrilateral is symmetric only with respect to the
horizontal line I,

BI

< R

B

The hexagon shown below has exactly two lines of symmetry: [, and [,.

A

A hexagon with all the six sides equal has six lines of symmetry.
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6. Trace each figure and draw the lines of symmetry, if any:
(A)
/
/
.i'f "u
A\
/. N

B \
(B)
(C)
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Solution:

(A)  The given figure has no line of symmetry.

FPractlee more on SYmmetry
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A

(B)  The given figure has two lines of symmetry. The lines of symmetry are
shown below.

-

mEES
|

' t

line of symmetry

* «— line of symmetry

(C)  The given figure has 4 lines of symmetry. The lines of symmetry are as
shown below:

[ ] .
¢ + line of symmetyy

- ¥ #
b # ‘\
. _, line of svmmetry
* #
|
. ¢
k|
b
- = = - .;h. = _— s
b
L] xr, a ¥
L’ o line of symmelry
& L
ki
& L]
s i .
—,r v line of symmetry
# bt I 4
& -
# ] *
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(D)  The given figure has two lines of symmetry. The lines of symmetry are as
shown below:

:-c— line of symmetry

TN

t
/ line of symmetry

_____ )

(E)  The given figure has only one line of symmetry. The line of symmetry is
as shown below:

e Y -
"‘--..H‘-_
"l\..“‘."
- - - - - -
1.
L~ line of symmetry
| -'""ff

(F)  The given figure has four lines of symmetry. The lines of symmetry are as
shown below:

litse of symanetry

L3 ‘ .
. o '__._.T__ e
o
el 1 1 synumel
\‘ | 2 e 01 SYTRINEITY
> T
= |- |
« »] 1
* i - | l
',,.-"" '\‘ *¢ | ;
=R '3 ! ===
] Pl i j [
S i P N ~-b ......:' |i.|'|¢0r5}"ﬂ'|]ﬂﬂT}"
L /‘ . !
. [ |
# | L |
| | | |
7 [ | ! *a

=

1
i+ line of syunmelry

7. Consider the letters of English alphabets, A to Z. List among them the letters
which have
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(A)  vertical lines of symmetry (like A)

(B)  horizontal lines of symmetry (like B)

(C) no lines of symmetry (like Q)

Solution:

/N

The following alphabets have vertical lines of symmetry: A. H, 1, M. O, T, U, V,

W, XY

The following alphabets have horizontal lines of symmetry: B, C, D, E. H. I, K,

(359 4

The following alphabets have no lines of symmetry: F. G.J,L,N.P,Q.R. 8. Z

8. Given here are figures of a few folded sheets and designs drawn about the fold. In
each case, draw a rough diagram of the complete figure that would be seen when

the design is cut off.

A

_—

[

Solution:

[\

F-
w

The initial folded sheets

Complete figure seen when when
design is cut off

FPractlee more on SYmmetry
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-

[\

A
W

1. Find the number of lines of symmetry in each of the following shapes.

How will you check your answers?

(A)
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L

ab

a2
\

(E)

(F)
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Solution:

(A)  The given figure has 4 lines of symmetry. The lines of symmetry are as
shown below:

From the given figure, let us draw the sketch of the given figure on a white
paper.
Now we can verify our answer by folding it along the line of symmetry.

(B)  The given figure has one line of symmetry. The line of symmetry is as
shown below:

:

From the given figure, let us draw the sketch of the given figure on a white
paper.
Now we can verify our answer by folding it along the line of symmetry.

(C)  The given figure has 2 lines of symmetry. The lines of symmetry are as
shown below:

www.vikrantacademy.org
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From the given figure, let us draw the sketch of the given figure on a white
paper.
Now we can verify our answer by folding it along the line of symmetry.

(D)  The given figure has 2 lines of symmetry. The lines of symmetry are as

shown below:
|
|
|
T
|
Lu)
|
|
From the given figure, let us draw the sketch of the given figure on a white

paper.
Now we can verify our answer by folding it along the line of symmetry.

—— — o —

(E)  The given figure has 1 line of symmetry. The line of symmetry is as
shown below:

From the given figure, let us draw the sketch of the given figure on a white
paper.
Now we can verify our answer by folding it along the line of symmetry.

(F)  The given figure has 2 lines of symmetry. The lines of symmetry are as
shown below:

www.vikrantacademy.org
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I
' ‘ i ’
|

!
From the given figure, let us draw the sketch of the given figure on a white
paper.
Now we can verify our answer by folding it along the line of symmetry.

- ! Copy the following drawing on squared paper. Complete each one of them such
that the resulting figure has two dotted lines as two lines of symmetry.

(A)

|
EEENEEEE
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(D)
Tt | i =
i |
|
(E)
| ]
L
(F)
T
| |
| [ 1]

.

How did you go about completing the picture?
Solution:

The following are the complete figures drawn such that they are symmetric with
respect to the two dotted lines.

(A)
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B,

LT INL_

INA
| LANEN
When we will observe AB on horizontal dotted line, point B will be visible
at B,. Hence, we can draw AB,. Again, when we will observe BAB, on

vertical dotted line, Point A will be visible at A,. Hence, we can draw A, B
and A, B,. Now resulting diagram is symmetric about given two lines of

symmetry.
(B)
L8 - —T1
DL | C,
B) | B,
_Ag | Al
e - l : = .I :
Cil DING 1 |G,
= .
When we will observe AB on vertical dotted line, point A will be visible at
A, and point B will be visible at B,. Similarly, points C and D will be
visible at points C, and D,. Hence, we can draw ED,,D,C,,C,;B, and
B,A;. Again, when we will observe A to E and E to A, on horizontal
dotted line, we will get A, to E, and E, to A. Now resulting diagram is
symmetric about given two lines of symmetry.
(C)
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|
H 1 :
el G 1 k1o
4 Iy
Bt Crl—Br—
| A A
Bt F,
- Gs I 2
H f—i—dH.
| 1"

When we will observe AB on vertical dotted line, point A will be visible at
A, and point B will be visible at B,. Similarly, points C,D,E,F,G and H
will be visible at points C,,D,,E,,F,,G, and H,. Hence. we can draw
IH,, H,G,, G,F,, F,E,,E,D,,D,C,,C;B, and B;A,. Again, when we will
observe A to 1 and [ to A, on horizontal dotted line, we will get A, to [,
and I, to A. Now resulting diagram is symmetric about given two lines of

symmetry.
(D)

lo] |

B A B,

When we will observe AB on horizontal dotted line, point A will be visible
at A, and point B will be visible at B;. Similarly, point C will be visible at
point C,. Hence, we can draw DCy, C;B, and B,A,. Again, when we will
observe A to D and D to A, on vertical dotted line, we will get A, to D,
and D, to A. Now resulting diagram is symmetric about given two lines of

symmetry.
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When we will observe AB on horizontal dotted line, point B will be visible
at B,. Similarly, points C, D and E will be visible at points C,, D, and E,.
Hence, we can draw E, D,,D,C,, C,B, and B, A. Again, when we will
observe E to A and A to E, on vertical dotted line, we will get E; to A, and
A, to E. Now resulting diagram is symmetric about given two lines of

symmetry.
(F)

- -

e
=" o) D,

B

B,

When we will observe AB on horizontal dotted line, point A will be visible
at A, and point B will be visible at B,. Similarly, points C and D will be
visible at points C; and D,. Hence, we can draw ED,,D,C,, C;B, and
B,A;. Again, when we will observe A to E and E to A, on vertical dotted
line, we will get A, to E and E to A on opposite side. Now resulting
diagram is symmetric about given two lines of symmetry.

3 In each figure alongside, a letter of the alphabet is shown along with a vertical
line. Take the mirror image of the letter in the given line. Find which letters look
the same after reflection (i.e. which letters look the same in the image) and which

do not. Can you guess why?

Fractice more on Symmetry
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Solution:
The given letters after reflection would appear as follows:

O atter reflection will remain the same because it has vertical line of symmetry.

A
B
—p——]
I
f
|
1
|
"'.l_
v
Letter E after reflection will appear different because it does not have vertical line
of symmetry.
A
T t
|
t
] |
= L]
|
IR
v
Letter M after reflection will appear the same because it has vertical line of
symmetry.
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A
1 ! 5
[ !
|
I
I
1
 J
Letter N after reflection will appear different because it does not have vertical line
of symmetry.
A
|
i
b
|
i
v
Letter P after reflection will appear different because it does not have vertical line
of symmetry.
A
1
1
4
|
I
t
|
i
L 4
Letter H after reflection will appear the same because it has vertical line of
symmetry.
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Letter L after reflection will appear different because it does not have vertical line
of symmetry.

Letter T after reflection will appear the same because it has vertical line of
symmetry.

—

L B T T e ]

<

Letter S after reflection will appear different because it does not have vertical line
of symmetry.
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A

v

Letter V after reflection will appear the same because it has vertical line of

symmetry.
[ ]
[ ]
i
i
i
i
|
i
|
|
Letter X after reflection will appear the same because it has vertical line of
symmetry.
M
|
I
i
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