Maths Chapter 9: Symmetry
37T 9 - FHAAS

C'Aapfer Review

Look around you — a flower, a butterfly, a rangol, a pinwheel, the Taj
Mahal, a temple gopuram. Parts of thece thinge repeat in a fixed pattern,
co they look balanced and beautiful. Thic ic SYMMETRY. A cloud has no
cuch pattern, <o it is not cymmetrical. In thic chapter we learn two kinds
of symmetry: line (reflection) cymmetry and rotational symmetry.

A line of eYymmetry i€ a fine that cule a ﬁ'yure into tfwo mirror halves that
exactly overlap when folded. A figure can have one, many or no lines of
cymmetry (a equare has 9, a rectangle has 2, a circle has countless).
Rotational symmetry means the figure looks exactly the came after turning
about a fixed point (Ehe centre of rotation) through an angle (the angle of
s’ymmetry). A Full turn of 360°i¢ always an angle of symmetry.

For a figure with » equal radial arms, the smallect angle of cymmetry is
360°+ n and the angles of symmetry are its multiples. A circle has every
angle as an angle of cymmetry and every diameter as a fine of cymmetry.
Symmetry ic vsed in art, kolams, buildings and decigne — and it makes

,buzz/er and games easy Lo win!

Detailed Notes

1. What is Symmetry?

When a £ iqgure is made of parts that repeat in a definite paftern, we cay it
has cymmetry and the figure is cymmetrical.

Examples: flower (looks the came from many angles), butterfly (both wings
alike), rangols (red petals come back onto themselves when turned by 90°),
pinwheel (came chape repeats along each cide), Taj Mahal and temple
gopuram (left and right halves alike).

A picture of clovds has no repeating pattern, co it is NOT eymmetrical.
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2. Cme of Symmetry (Mirror (ine)
Fold a paper triangle along o dotted line. If one half covers the other half
completely, the two parts are MIRROR HALVES. The (old line i called the
(INE OF SYMMETRY (alco called axis of cymmetry).
Fold tect: fold the figure along the [ine. IF the two parts overlap exactly -
it is a line of symmetry. IF they do not fit (like four puzzle pieces folded
along the middle) - it is not.
Some figurec have only one line of symmetry (butterfly, isosceles triangle).
Come have more than owe (equare, rectangle, reqular polygons). Some have

none (cloud, ccalene triangle, parallelogram).

3. Figures with more than one line
Square: fold it vertically, horizontally and along both diagonale — 4 [ines of
cymmetry. There ic no other way to fold it co that the halves overlap.
Rectangle (not a cquare}: only 2 lines — the vertical and the horizontal
Fold. Its DIAGONAL ic NOT a fine of cymmetry (the halves do not overlap).
Regular polygon with w equal sides and angles hac n lines of cymmetry:
equilateral Triangle 3, cquare 9, reqular pentagon 5, reqular hexagon 6, and
€0 on.
Circle: every diameter (¢ a [ine of symmetry, co a civcle hae countlese

(infinite) lines of symmetry.

4. Reflection

o Folding along a line of symmetry ic the came ags reflecting the figure in that
line. The part on one cide is reflected to the other cide. So a figure with a
line of symmetry i¢ caid to have REFLECTION SYMMETRY.
Example — cquare ABCD: reflecting in the vertical line takes B and C o
the places of A and D. Reflecting along dingonal AC keeps A and C where
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they are and [) goes to the place of B. Reflecting in the horizontal line
takes D and ( o the places of A and B.
Every point and itc reflection are at the SAME distance from the mirror

line, on oppocite <ides.

5. Making cymmetric shapes

o Ink blot devils: fold a paper in half, put o few drops of ink o sne half,
prece and open. You get a cymmetric pattern with the fold as the line of
cymmetry.
Paper folding and cutting: fold a paper once or twice and cut a shape along
the edge. When you open it, the fold ic the fine of symmetry and the cut-
out is repeated sn the other cide. Folding more times gives intricate
patterns for festive paper cut-outs.
Punching game: punch holec in a folded paper. After opening, the holes
appear in mirror positions on both cidec of each fold line. One fold givee 2
holes for 1 punch; folding twice (vertical and then horizontal) gives 4 holes
for 1 punch.
Jo get a square hole by one straight cut: fold the paper horizontally, then
vertically, and cut off a cmall cquare at the cloced corner. To get a clanted-
cided hole, cut along a slanting line at the cloced corner.

6. Triangles and symmetry
Equilateral triangle (3 equal cides): 3 lines of symmetry.
Icosceles triangle (2 equal cides): exactly 1 line of eymmetry.
Sealene triangle (no equal cides): no line of symmetry.
A triangle can never have exactly 2 [ines of symmetry — it has either 0, 1

or 3.
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7. Rotational Symmetry

o A paper windmill has no line of cymmetry (folding doec not make halves
overlap ), but when it i¢ turned by 20° about ite centre it lsoks exactly the
came. Tt has POTATIONAL SYMMETRY.
The fixed point about which we turn is the CENTRE OF ROTATION. An
angle through which the figure (ooks exactly the came ic an ANGLE OF
SYMMETRY.
Windmill: it does not [sok the came if turned by less than 70° Tte angles of
cymmefry are 90° 180° Z?Ooam/ 360°- ¢o it hac ¢ angle¢ of symmetry
(order 4).
360° [a Full tum} ie ALWAYS an angle of cymmetry, becavce every ﬂ'gare
comes back 1o its ctarting pocition after a full turn.
Square: it mafches itself after 90° (A movec to Be place, Bto C, Cto D, D
to A). Anglee of cymmetry: 905 1805 2720 360° - ¢o 4 anglec. The centre
of rotation i the point where the diagonals meet.
IF a figure matches itcelf only after 360° it has MO rotational symmetry
(example: a ctrip that needs a full turn).
The number of angles of cymmetry (including 360°) ic called the OPDER of

rotational cymmetry.

8. Radial arms
A Figure with o equal radial arms cpread equally around a centre hae n
angles of symmetry. The angle between neighbouring arms ic 360°+ n.
3 arme: angle between arme must be 360°:3=120% angles of symmetry
are 120 290 360° (I the three anglee between arms are not equal,
only 360° worke = wo rofational cymmetry. )
5 arme: 225 144° 216° 288 360° 6 arme: 609 120° 1805 240°
3009 360°
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7 arme: emallest angle = 360°+ 7 = 51 3/2° (& mixed fraction, not a
whole number).

To test: draw the figure on two papers, cut ovt the arms from one, keep
the other fixed and rotate the cut-out.

9. Rules about angles of cymmetry
The angles of cymmetry are the MULTIPLES of the cmaflest angle of
cymmetry. Example: cmallest 60° — 605 1209 1805 240° 3009 360°
Exactly 2 angles: 180° 360° Exactly 3 anglec: 120° 240° 360° Exactly
4 anglec: 705 180 27209 360°
IF the emallest angle ic a whele number of degreec, it muct be a FACTOR
of 360 (like 45° 60° 20°). So 12°%i¢ not poscible because 17 does not
divide 360.
True: every figure hae 360° ag an angle of cymmetry. True: a whole-number

emafllest angle ic always a Factor of 360.

10. Circle — the most symmetric figure
A circle looke the came after ANY rotation about ite centre, co every angle
i€ an angle of symmetry.
Every diameter of & circle is a line of symmetry, co it hac countlese linec of
gymmetry.
Objects with rotational symmetry around us: fan, wheel, flower, Achoka
Chakra (24 cpokec — 24 lines and 24 anglec of symmetry).

71. Line symmetry ve Rotational symmetry
Some figures have only lines of symmetry lieosceles triangle, kite, butterfly).
Some have only rotational symmetry [P“m//e/o?mm — 180° windmill).
Some have both (cquare, rectangle, equilateral triangle, reqular hexagon,

circle, plus cign). Some have neither (ccalene triangle, cloud).
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A parallelogram (ot a rectangle or rhombus) has wo line of cymmetry but
hag rotational symmetry of 180° An isosceles trapezium has one fline but

no rotfational Symmetry.

12. Symmetry in daily life

o Rangoli, kolam, flower decigne, paper cut-outs, buildinge like the laj Mahal,
the new Parfiament Building in Delhi (3 lines of symmetry and angles 120°
240° 360°) the Achoka Chakra and the Koch cnowflake.
Game trick: in the 6 x 6 grid game of covering two adjacent cquares, the
SECOND player can alwaye win by copying every move of the first player
after turning it 180° about the centre of the grid.

Impartanz‘ Formulac / Values
* Regular polygon with v cides: n linee of symmetry and w anglec of symmetry

Smallect angle of cymmetry = 360°+ n (n = number of equal radial arms)
All angles of symmetry = multiples of the cmallest angle, up to 360°
Circle: infinite [ines and every angle of cymmetry [ 360°i¢ always an angle
of Symmetry

Key Terme

Symmetry — Parte of a figure repeating in a definite pattern.

(ine of symmetry — A line that cute a figore info two mirror halvec that
overlap exactly when folded (also axic of symmetry).

Mirror halvee - The two parte of a figure on both sides of a line of cymmetry.
Reflection cymmetry — Symmetry chown by a Figure that ha¢ one or more
lines of Symmetry.

Acymmetrical — A figure that hac no fine or rotational symmetry.

Rotational symmetry — A figure looks The same after turning through an
angle between 0° and 360° about a fixed point.
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Centre of rofation — The fixed point about which o figure is turned.

Angle of symmetry — An angle through which a figure can be rotated to (ook
exactly the came.

Order of rotational symmetry — The number of anglec of cymmetry of a Figure
(including 360°).

Radial arms - Arms cpread out equally From a centre like cpokec of a wheel.
Regular polygon — A polygon with all sidec equal and afl angles equal.
Equilateral Triangle — A triangle with three equal sides: 3 [ines of symmetry.
Icosceles triangle — A triangle with two equal cides: 1 line of cymmetry.
Sealene triangle — A triangle with no equal cides: no line of cymmetry.
Diameter — A line through the centre of a circle joining two points on it every
diameter ic a line of cymmetry.

Superimpose [ overlap — To place one part exactly over another.

Diagrame [ Flowcharte
Lines of Symmetry in Common Shapes

|
I >\ ID %%
| \l/
I A RN
| V4 BN
| / 1 \
| I
Icosceles friangle Rectangle Square Equilateral friangle Regular hexagon Circle
7 line 2 lines 4 lines 3 lines 6 lines countless lines
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Symmetry of Common Shapes

Shape (Lines of symmetry Anglec of symmetry (order)
Equilateral triangle 3 3
Lcosceles triangle 7 7 (only 360°)
Sealene triangle 0 7 (only 360°)
Rectangle 2 2
Square 9 9
Parallelogram 0 2
Reqular hexagon 6 6
Circle countless every angle

Square — Rotational Symmetry

j[

270° 360° (full turn)

Radial Arms and Angle of Symmetry

AR

5 armg 6 arms

[
0° (ctart) 180°
gquare looks the same every 90° — 4 angle of symmetry
2 arms 3 arms 4 arms
78‘Ooapar2‘ 720°APar2‘ ?Ooaparf
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Anglee of Symmetry
Order Smallest angle All angles of symmetry
2 150° 150° 360°
3 120° 120° 240° 360°
9 20° 20° 180% 270° 360°
5 22° 22° 1494° 216° 258° 360°
6 60° 60° 120° 180° 240° 300° 360°
? 513/2° multiples of 51 3/7°
(ine ve Rotational Symmetry
\
Line (veflection) Symmetry Rotational symmetry
* Fold along a fine * Jurn about a centre
« Two mirvor halves overlap Looks came after a turn
\ « Square: 4 lines \ + Square: 4 angles
_
Jests for Symmetry
(ine Symmetry: fold along the line — do both halves auek/a,b?
l
Rotational symmetry: trace it, turn the tracing about the centre
!
Angle of symmetry: the turn after which it fitc again
!

Count the fits (including 360°) = order
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Jextbook Exercise Questions
Q.1 (Section 9.1, Figure it Out Q1) Do you cee amy line of symmetry in the
Figures at the ctart of the cha,bter? What about the picture of the clovd?
Ans. Yec. The flower has 6 [ines of symmetry, the rangoli has 4 and the
éutterf/y has 1.
The pinwheel and the cloud have no line of Symmetry.

Q.2 For each given figure, identify the line(s) of symmetry if it exists.

Ans. Each of the three figures chown hag one line of cymmetry. To find i1, look
For a line alsng which the figure can be folded co that the two halves
overlap exactly (chown by the dached line in each figure).

Q.3 Ic there any other way to fold the square co that the two halves overlap?
How many lines of symmetry does a cquare have?
Ans. Mo other way. The square has 4 lines of symmetry: the vertical fold, the
horizontal fold and the two diagonale.

Q-4 We caw that the diagonal of a cquare ic a line of symmetry. For a
rectangle that is not a gquare, i¢ ite diagonal a line of rymme?‘ry?
Ans. No. When you fold a rectangle along its diagonal, the two trianglee do
not overlap exactly (the cornere do not fit ). A rectangle has only 2 lines
of symmetry — the vertical and horizontal folde.

Q.5 In the cquare ABCD, if we reflect along the diagonal from Ato C where
do points A, B, C and D 907 What if we reflect along the horizontal line
of cymmet/’y?

Ans. Reflecting along diagonal AC: A and C stay at the same place; B goes to

the place of D and D goec to the place of B.
Reflecting along the horizontal line: D goes to the place of A, C goes to
the place of B (and A goec to D, B goes to ().
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Q-6 (Punching game Q1) In each figure a hole was punched i o folded cquare
cheet and then opened. Find The line along which the paper was folded.
How was figure (d) made by ponching a cingle hole?

Ans. (&) Folded along the vertical line (holes are mirror images left and right).

(b) Folded along the diagonal.
(c) Folded along the horizontal fine (holes above and befow).
(d) The paper was Folded vertically and then horizontally (or the other

way round). One punch then gives 4 holes, one in each corner part.

Q.7 Given the line(<) of symmetry, find the other bole(c).

Ans. Rule: the other hole ic the mirvor image — at the came dictance from the
line on the opposite cide, along a line perpendicvlar to the mirror fine.
For one mirror line you get 1 more hole. For two mirror lines (like vertical

+ horizontal) you get 3 more holes, co 4 holes in all.

Q.8 After each cut, predict the chape of the hole when the paper is opened.

Ans. When the folded poper i opened, the cut chape is repeated ae a mirror
image on the other cide of the fold line. So the final hole ic the cut chape
Joined with it¢ reflection — e.9. & half-bow-tie cut on the fold openc into
a full bow-tie shaped hole, and a half-arrow cut opens into a full ribbon
chape. Make the cut-outs and check.

Q-7 How will you get (a) a cquare hole in the centre, (b) a ¢quare-looking hole
in the centre with a single ctraight cut?
Ans. (a) Fold the poper horizontally and then vertically. At the corner where
all the folds meet (the closed corner, which becomes the centre), cut off
& cmafl quare. On opening, you get a cquare hole in the centre.
(b) Fold in the same way (horizontally then vertically). At the closed
corner cut along a slanting line. On opening, you get a four-cided hole in

the centre — check whether it has all sides equal and all angles equal.
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Q- 10 How many lines of symmetry do thece shapes have? (2) the two shapes
chown (b) a triangle with equal sidee and anglee () a hexagon with
equal cides and angles.

Ans. (2) The firct shape has 4 lines of cymmetry and the ctar-like shape has
8 lines of symmetry.

(b) The equilateral triangle hae 3 lines of Symmetry.
(¢c) The regular hexagon has 6 lines of symmetry.

Q.11 Trace each figure and draw the linec of cymmetry, if any.

Ans. Trace the figure, fold the tracing in different ways and mark every fold
along which the two halves overlop with a dashed line.
From the answer figures: the cquare-in-cquare design has 4 lines
(vertical, horizontal and two diagonalc); the octagon-like chape hae 1
vertical line; the arrow-like five-cided chape has 1 horizontal line; the
Four-pointed star has 4 lines (vertical, horizontal and two diagonals).

Q.12 Find the linec of symmetry for the kolom.

Ans. Rotate/Fold the kolam tracing. The vertical and horizontal lines through
the centre and the two diagonal lines throvgh the centre are the linec of
symmetry — co it hae 4 lines of symmetry. Mark them with dached lines.

Q.13 Draw: (2) a triangle with exactly one line of symmetry (b) exactly three
lines (¢) no line. Can a triangle have exactly two [inec?

Ans. (2) An icoscelec triangle (two equal cidec) — 1 line.
(b) An equilateral triangle (three equal sides) - 3 finec.
(c) A ccalene triangle (all sides different) — no line.
No. A triangle cannot have exactly two lines of symmetry — it has 0, 7 or
3.

Notes by Abhichek Siv 12



Maths Chapter 9: Symmet
AT 9 - wﬁ};ﬁ i

Q.14 Draw a figure with at leact one curved boundary that has (a) exactly
one line (b) exactly two linee (c) exactly four linec of cymmetry.

Ans. () A chape like a bottle or a drop — & curved top with ctraight cides: 1
vertical [ine.
(b) A shape [ike an oval (ellipee) or a pill: 2 lines — one vertical and one
horizontal.
(c) A Four-petal flower or a plus chape with rounded ends: 4 [ines
(vertical, horizontal and two diagonalc).

Q.15 Copy the figures on cquared paper and complete them so that the blue
line is a line of cymmetry.

Ans. For every colsured cquare or part on one cide of the blue line, count how
many cquares it ic away from the line and colour the cquare the came
distance away on the other cide (opposite side). Do thic for all parts.
For (c) and (F) turn the book so that the blue line becomec vertical — it

¢ eagier.

Q.16 Complete each drawing <o that the two blve lines are both linec of
gymmetry.

Ans. First veflect the drawing in one blue fine. Then reflect The whole figure
[om‘g/‘ua/ + reflection) in the cecond blue line. The final figure now has
both blue lines as finec of symmetry (and co 4 copies of the first part).

Q.17 Copy on o dot 9rid. For each figure draw two more lines to make a chape
that has a fine of symmetry.

Ans. Pick a vertical or horizontal fine of cymmetry through the figure. Droaw
its mirvor image of the given linec by counting dots at equal dictances on

the other side of the line, then join the dots. Check the shape by folding

along your line.
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Q.18 (Section 9.2) Draw a Figure with radial arme that has exactly (a) 5
anglec of symmetry (b) 6 anglec of symmetry. Find the angles.

Ans. (a) Use 5 equal radial arms with 360°+ 5 = 22° between neighbouring
arms. Anglec of symmetry: 722° 144° 216° 258° 360°
(b) Uce 6 arms with 360°: 6 = 60° between neighbouring arms. Anglec
01[§ymmetry: 609 120° 180° 2409 300° 360°

Q.19 A figure with radial arms hae exactly 7 angles of symmetry. What ic its
emallect angle of cymmetry? Ic it a whole number?

Ans. Smallect angle = 360°+ 7 =51 3/7° (51 and three-ceventhe of a
degree).

No, it is wot a whole number.

Q.20 (Figure it Qut Q1) Find the angles of cymmetry for the given figures
about the marked point.

Ans. (2) 70° 180° 2705 360°
(é) 36000h/y.
(c) 180° 360°

Q.27 Which of the following figurec have more than one angle of cymmetry?

Ans. The figurec that mafch themselves after come turn cmaller Than 360°-
the circle with a cross, the circle with three cpokes, the windmill, the X
chape and the Five-pointed star all have more than one angle of
cymmetry. Ject any figure by tracing it, turning the tracing about the
marked point and checking i€ /T fits before 360°

Q.22 Give the order of rotational cymmetry for each figure.
Ans. (2) order 2 (b) order 4 (¢) order 6
(d) order 3 (¢) order 4 (F) order 5

Order = number of angles of symmetry, including 360°
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Q.23 In cach case, the angles of cymmetry are the multiples of the cmallect
angle. Will this always happen?

Ans. Yec. The angles of cymmetry are afways multiples of the emallest angle of
cymmetry. For example, the second angle ic twice the first rotation, the
third ic three timee, and <o on.

Q-24 True or Falce: () Every figure has 360°ac an angle of cymmetry. (i) IF
the emallest angle of :ymmeﬁy ic a whole number of degreec, it a
factor of 360.

Ans. (i) True = after a full turn every Figure comes back to ite ctarting
position.

(i) True = the smallect angle must fit a whole number of times in 360°

Q.25 (Figure it Qut Q1, cirele) Colour the sectors of the circle so that it has
(') 3 anglegc of cymmetry (u) 4 anglec of symmetry. 6':'/‘} What numbere
of angles of symmetry are poscible?

Ans. The circle hae 12 equal sectore.

(i) For 3 anglec: colour the same pattern every 120° - for example
cectors 1, 5 and 9 (every fourth sector).

(ii) For 4 anglec: colsur the same pattern every 70° - for example
cectors 1, 4, 2 and 10 [every third cector).

(iii) The number of angles of symmetry can be 1, 2, 3, 4, 6 or 12

(numbers that divide 1 2). The greatest possible number i¢ 12.

Q.26 Draw two figurec sther than a circle and a cquare that have both
reflection symmetry and rofational cymmetry.

Ans. Examples: & plus cign (+) with ¢ lines of cymmetry and rotational
cymmetry of order 4; & four-petal Hower with 4 lines and order 4. A
rectangle (2 lines, order 2) and an equilateral triangle (3 lines, order 3)

are alco correct.
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Q.27 Draw o rough chetch, if poscible: (a) a triangle with at least 2 lines and
at least 2 anglec of symmetry (b) a triangle with only 1 line, no
rotational cymmetry () a quadrilateral with rotational cymmetry but no
reflection symmetry (d) a quadvrilateral with reflection symmetry but no
rotational cymmetry.

Ans. (2) Equilateral triangle — 3 lines of symmetry and 3 angles of symmetry
(120° 240° 3609.

(b) Icosceles triangle =1 ling of cymmetry, no rofational cymmetry.

(¢) Parallelogram (clanted cides, not a rectangle or rhombus) - no line of
cymmetry, 2 angles of symmetry (1805 360°).

(d) Icosceles trapezium (kite alco works) — 1 line of SYymmetry, mo

rotational Cymmetry.

Q.28 60°ic the emallest angle of symmetry of a figure. What are the other
g Y 9
anglec of rymme?‘ky?
Ans. Multiples of 60°% 1205 1805 2405 300° and 360°

Q.29 In a figure 60°ic an angle of cymmetry and the figure has two angles of
cymmetry lecs than 60° What ic ite cmallect angle of cymmetky?

Ans. The cmallest angle must fit in 60° three times: with two cmaller angles,
we get 205 40° and 60° So the cmallect angle ic 60°+ 3 = 20°

Q.30 Can a figure with rotational cymmetry have itc cmallest angle of
cymmetry (2) 45°(b) 1727

Ans. (a) Yes, becavse 360°ic a multiple of 45° (45°x & = 3609).
(b) No, becavse 360°ic not a multiple of 12°
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Q.37 The new Parliament Building in Delhi: (a) Doe¢ the outer boundary have
reflection symmetry? How many linec? (b) Doe¢ it have rotational
cymmetry? Find the angles.

Ans. (a) Yes, the suter bovndary hag 3 lines of symmetry.

[é) Yec. The any/ex' of rotational symmetry are 120° 240° and 360°

Q-32 How many lines of cymmetry do the reqular polygons (Eriangle,
quadrilateral ... decagon) in Chapter 1, Table 3 have? What wumber
cequence do you get?

Ans. Triangle 3, quadrilateral 4, pentagon 5, hexagon 6, heptagon 7, octagon
8, nonagon 9, decagon 10.

The sequenceis 3, 9, 5,6, 2. 8, 9, 10 = counting numbers (a reqular
polygon with n cide¢ has w linee of cymmetry).

Q.33 How many anglec of cymmetry do the reqular polygons in that cequence
have? What number cequence do you get?

Ans. A reqular polygon with wn sidec has n angles of cymmetry (emallest angle
=360°= n). So the numbere are again 3, 9, 5, 6, %, 8, 9, 10 — counting

numbere.

Q-39 How many lines of symmetry and angles of symmetry do the chapes of
the Koch snowflake cequence have?

Ang. (ines of Symmetry: 3, 6, 6, 6, 6.
Angles of symmetry: 3, 6, 6, 6, 6.

Q.35 How many line¢ of Symmelry and angles of symmetry doec the Achoka
Chakra have?

Ans. Tt has 29 lines of symmetry and 24 anglec of symmetry (24 cpokec; the
emallest angle is 360°: 24 = 159).
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Q.36 (How many angles of cymmetry does a Square have? Where ic the centre
of rotation?)

Ans. A cquare has 4 anglec of symmetry: 705 180° 2720° and 360° The
centre of rotation ic the point where the two diagonale meet. After a 90
turn, A goes to B'c place, B to C, C to D and D back to A.

Q.37 (/D/Ayfhg with Tilec) (ce colour tiles to make a figure with exactly 2 lines
of symmetry. Make figurec with 16 tiles that have exactly 1 and exactly
2 lines of symmetry.

Ans. For 2 lines: arrange the tiles co the pattern ic the came on both cides of
a vertical line AND a horizontal line (like a plus cign or a rectangle).
For 1 line: make a pattern that is the came on both cidec of ONLY one
line, e.9. & 4 x 4 block where the left half mirrors the right half but the
top ic different from the bottom.
For exactly 2 lines: a 4 x 4 pattern that ic the came on both cides of
the vertical and horizontal lines, but not on the diagonals.

Q.38 (Game) In the 6 x 6 grid game (two players take turng covering two
adfacent cquares; the player who cannot place a line loces), what
ctrategy wine?

Ans. The SECOND player wins. After the firet player’s move, the second
player places a [ine exactly where the firet playere line would 95 after
turning the grid by 180° about ite centre (the middle point of the grfc/).
This move ic always free and never overlaps, co the cecond player will

never run out of moves before the firct player does.
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At & o v TF Uzt H 2Ed & AT ¥ Agfold IR Je? ararey & 5
AR (Symmetry) Fe &l greer # DAT FI$ Uest a7t & AT a7 FAAT 78t
&1 §T STEATH H g7 ¢l ARE & FAAS Hwar & ST (qrader) TARf s7f7 FoleT
FHAIT |
FAAfST YT (line of symmetry) T8 ST & ST 3iThia T g FUOT-cey feza #
Sied! 2, o g uv Bleh Uh-gAR Uz de I @1 3l H U, s AT IS
FHAS Y& T 8wt (@ 3 4, AT F 2, g 7 sEAfd) | ol FAAS FT
FIeTT & 1oh 3Tepla Tah 1R 18g (gquiet ahg) & wIR) 3R fatt apror (FafAf H1or)
I gErer W BN 0 & 3 360° BT U Taww A TF AR T &N &
n SIS IR SJeATSHY ATAT Sty T ey BIST JHAIT BT 360° < p @a # 3R
ST T IT OIS BT & O F & PV FAP 0T & ¥ &7 ART FALALT
YT & TABIS FHom, Fiere, SARAT AR Reriga 7 @y I & - a7k Geforat a
Jert FI ofiqarr ot sareT aerdt @

fazga sier

\. AR 7aT &7

. oI Tt STl & R T g et A g9 & ar Fed & fab I aAfa &
3117 THIS FART (symmetrical) &)
3TET: T (5 T I o &1e), faqett (R1el) v v &), et (armer
GGIAT 90° GATT 4T SiuA FTIE 377 At &), Tosredler (&% farate WR v SHR
AERIaT ), ATHEST 37 ey (ST 3AI7 g7t syrer TF o) |
STEeT ) TR F IS Qg T Uest 7@ &, AT g7 FAHT et 2l

2. FAMAIG ¥=T (FU0T ¥37)
PTI BT Byer OF e Y& 43 @181 3R T STl RFAT gar amer oy G2t
g EH o dr a1 R ZUUT-31TEr (mirror halves) &) FIE F1 3T TAMBIT YT
Cline of symmetry 7T axis of symmetry) FHeerrd &l
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37T 9 - FHAAS

Aiger Bl caier: STl Y S R HSY| IR ghel) Rz 8l fAer ot - o FART
& &l 3FR o et (59 7 weef-zas o & Aeey W) — a8 AR Y57 w7t
&l

PT ITHAAT 7 s & FABS YT A § (e, FGeaTE Py | FT A B
(a9, 3Tr7d, @7 ag3yer) | o # UF ot 7@ (arger, fovwarg Hyer, Twiae agyer) |

3. O% 9 AT AAMRI ST

. gIf 3 FET, HTET 377 ISl AU YR AV — ¢ JAMAIT Y70 Aeer 71 IR FE
FABT Tt foraar gieal Ry et
T (e et o &): fa 2 YT - Fet sl 3 FTHT Tt FAMIS ST TE
& (Rear sy & <7et Pery) |
n WWﬁaﬁWﬁWww#n AR ST 8t & Wgﬁgﬁr
3, a4, TH YGYeT S, T YEYe 6, 3IT I DI &
T 5 ST AR YT & ST g # e (s A s At

4. ItadsT (Reflection)
FHRAIT ST gz AT AT & & ST sireplar BT I YHT & WIS FAT D T
aﬂ@wwmwmﬁ%rﬁméswﬁvﬁwaﬂ?@#mﬁﬁ%wﬁm
Wil JHHAI (reflection symmetry) Fet et 21
3ETE0T — a3 ABCD: T ¥&7 H Wi a9l w3 B R C, A R D # o918 For
1 &1 fawol Ac TR wRradler #5 uT A TR ¢ vt o9 T & 37 D, B FI o9IE
TeAT ST & 3Tt Ymr F WiadeT & D 37 €, A 317 B F o9IE Ter oy &)
& g 37k FereT WAl fog gior-Yar 3 svrer g8 W, 372t T & &)
S. FAMAT INHIIAT FATAT
v TATEN & ¢se: HIITET ATET FISY, U 3TN U TATEN H Fo 8¢ STen, oIS IR
HNer) AT areft YT TARIS YET st & R FHAT deet Berar &
FRIT AT R FHIe<TT: FECT Pah-gl a1 AT 377 [FR W DI STHR FHI2)]
Slerer R IS TAMIS ST &l & 37lv et o SR gt b AT gigarar &1
FTET IR HIS I AR & T a3 F1areT 1 Hi2ar gadT 21
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37T 9 - FHAAS

« URIT BT BoT: FT FHITT H g I FHierat R &L AT B YA & Gl k% guor hr
a9 P et &) v AT I | BF & 2 Dg go & g ave (Uge ST, foe SR
| BT F 4 BF AT F
o Heft FRT o ST 7 garferre B urer % o0 FITET Uger SITET, fone FeT AISr
HR gz FIe W DIET gaf BT Y| favedt Yoa1ait arerr oz s & foir 8¢ Hiar T
favest Bfdar )

é. ﬁyaraﬁ?mﬁrﬁ
HATTE Fyyer (et YT sRTaR): 3 JAAIT SHTT
TARETE 39er (Gr 4enl sRTeR): Bl | AR )
favaTeTg FH3eT (H15 SerT SRR ) IS FaAAIS T e
feger # wsft S 2 AT Y= TEF &Y FTHA — AT Y 0, AT, 747 3

7. goieT FATAIT (Rotational Symmetry)

. BT F ygTEaT H FIS FABG IHT T8 @it (FAeer W ey 9@ [Ferd), W
3T g & FRY HR 90° GA w2 a7 Sl et & Rt &1 s i IwAT #
forer 1317 fag & Waﬁ?gﬁﬁfa’g?@fa%(centw of rotation) &I T T A
g U3 3l Sl deft & 3% ag FwfAfa BT (angle of symmetry) &l

. Uae=radl: 90° I HH GHS W a8 dft a1gt R 378 FAAT ot 90°, 180°,
270° 3I¥ 360° & - wrrett 4 FABI FHror (77 4)|
360° (T =Iaan3) EHOIT FATAL Ior &IT &, Flller g¥ <Tad % &g & Hla
vt ugett R 7 31T et )
gaf: 90° FHATT W O 39T Huz 3T of1aT & (A, B &) o918, B, ¢ @1 o915, ¢, D &
&TTg; D, A @1 oa1g) | FAMBIT IVL 90°, 180°, 270°, 360° — AT 4 BIVT] FvieT g
ag fag & wigl faapof [Aerd &)
3R ST A% 360° W & sty SUR 3T ar 3T FoiaT FAAfS et 2
AR BV B TFAT (360° ) P G TAMAIT & 537 (order) FET &l
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8. T ﬂEITE‘ (Radial Arms)

Fg & RN IR SRR Wl n I germsit arelt Apld 7 n FAMIS wHror 81 2
graT b} SJcTIsY & ST BT BT 360° + » FiT &l

3 YeTT: TS & after PIUT 360° + 3 = 120° g =IfeE; FHMAI T 120, 240°,
360° (379R il 10T SIS o7 & I fah 360° & o — gofar FAAS wgh])

S JeTs: 72 1494°, 216°, 288°, 360°] 6 YATD: 60°, 120°, 130°, 240°, 300°, 360°]
7 $eITD: TRy BIET T = 360° + 7 = S| 3/7° (forey 9w, vof F=om a7gh) |

STl Tl 27 Il UT §eiral, T I Hellld I ofl, gRT PR T&T g7y #et 55
STPI GATHR 351

9. AR N & fazer

10.

HAIAIT FHIT Fe2 DI FABIS PIT % JUIT & & IFTER0T T BIET 60° -
60°, 120°, 130°, 240°, 300°, 360°|

3la 2 PIT: 180°, 360°] Bt 3 BT 120°, 240°, 360°] S 4 FHIUT: 90°, 180,
270°, 360°]

3R TG BIZT H1o7 g 33t & gr aF 98 360 @7 JUITTHS grar =Mer (2 45°,
60°, 90°) | AT 17° ST&t & FehdT Flfab 17, 360 2y TR &t 19T Tl

T & HIHIT FT 360° OF FHBIT HIVT Far 81 TS qOT FZT dTeqT TS DIET
FHIUT EHIT 360 27 VTS 2T &1

o< — AT EATET FAAT APl

Hg & TR ST 3t oft VoT I ey W o o @ R & s &7 AT
AR o7 &

a1 & AR FAA ¥ 8, aferr 3 siafaad F@ffa Y &)

uier FAIT aTeft =fieh T, UleaT, wer, st =w (24 Siferr — 24 FAMRS
YHT 37fT 24 FAAS FoD) |

I, 35T FAA 3717 ot ARG

« P gl A b FAEA YETE fidt & (Fagarg Hyen, ydar, fadet) | Fo #

fanfs gofer FAMRIS (FoiqT TF3T — 180°, YaT=ab)) | 5 H Ziat (a3, 3777,
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THSTE 33T, T YT, g, IS o7 198) | 35 # HIs a7gt (vasTg Rgyer,
8167 |

FaIaR Fger (G SiroreT AT FHAGH o7 2Y) & FeAHT AT Tt EAt wR 130°
quisT FARIS gt & FHGeTE THAT F e I gt & W guleT TRl 7]

12. Je7 ) Azt & wARRS
< TN, PN, Bell % TReAIseT, P I 29T, drerger S SRS, fReett 1 7
Tz it (3 FHMAT FFMB R BT 120°, 240, 360°), SRNF =g IR Hich

HIFeia|

eT #1 =Ter: 6 x 6 1% & et F (gr UIG-URT 53F @bl alet) G [Herret EeI
AT Fehel & — a8 Uge! [Henret F &7 Trer I IS & g & AR AR 190° FHHT
b Fahor F9I

Hgeoqul I | AT
n SIS aTeT T3 Sg3el: n FHMAIG SJT 3 n JAMIS BT
&2 BIET FAMBIT BT = 360° + n (n = §AET ITAT 8feTian H J=)
IR TARIT FHIT = Fgar DIE FHior & 0T, 360° TH
o S Y Sl &7 YT FABIT BT | 360° EHIT FHRA T F

AT regTael

ARG (Symmetry) — st & RN &7 va a7 Uest & FIere)
TARS T (Line of symmetry) — §g SHT &F JTHIT @ Zuor-ament 7 §ie o7y Ager
e G TRE 1AeT o (AR 3787) |

gyur-girer (Mirror halves) — TJABIG ST 2 graal TP & 1831

WA HAMRIG — T AT 3ifdas JARG JEr3 arefl anapfar H FAfALD)

HAATART (Asymmetrical) - foras o YT JAHAT gr 7 FoIT JAMAID

ol FATA - BR g & TR 317 0° 31iT 360° & off=r o=t wior 3 gamre w0
3Tl @7 dar & R

TofeT B - a7 @R g faems TRy siv smapla gong it &)
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HATALT PIoT — T DIV felerer gATe WY smgplar st daft & =

Ui HATRIT BT Ha — FTHIT & FAMRIS N F T (360° TAT) |
AT A (Radial arms) - Wﬁuﬁﬁﬁﬁﬁﬁﬁwwﬁﬁ?wﬁ/
HA qgoet (Regular polygon) — & YeTT? I T HIT ST FTeAT TgI]e |
HAHATE FeT — T SIa% eTrsit arer FH3en: 3 FAfAf =0
erfarg oy - 7 8787 sy e e | A
fawaraTg A3 - HIS $orT SRR T PIS FAHT ST Al

a1 (Diameter) - ﬁ%%ﬁWWW‘ &7 AT AR YT &
AR — TF [ &) Bl v & FHuR el

IH | Ferr=ne

3T AT WA YA
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T FlaAT Ht FAAAQ
Tl AR ¥ AR YT (F577)
THITE e 3 3
THAfSTE Hyer ! ) (R 360°)
forsrarrg foger 0 | (R 360°)
AT 2 2
oar 4 4
FAIT TJ3feT 0 2
T VEHeT 6 6
g FFeAfarater & HIT
ot — gofar FAAG
A
0° (ctart) 180° 270° 360° (Full turn)

aafgv 7awvzﬁdw1?!aarab ¢ TATRIS @HYor

ITAT e 37T AR ior

A=Kk

2 iIFITE'
ofera* 150° Eﬁ?# 120° aﬂ?r# 20° zﬁ%r# 22° T s0°
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y§ 4

3T 9 -

FATAIT Hior
w HTA DT FHir AR AR For
2 180° 180°, 360°
3 120° 120°, 240°, 360°
4 90° 90°, 130°, 270°, 360°
S 72° 72° 194° 216° 283° 360°
6 60° 60°, 120, 130°, 240°, 300°, 360°
7 Sl 3/7° S) 3/7° & JJUIGT
Y aifz ol wAfA
C wwewEdw e | [ R \
« HT W HIZAT « 2g & TRI R AT
. 3 Zvor-arer e # - T U2 o & R
. a4 ST . gaf: 4 T
_ _
FAAIS AT

YT AR YT W A - 7 el R e &

!

quieT FAMRIS: 3T FIah ahg @ ARI IR FATIN

!

FHAMRIS HIT: It g T b7 fHerrst ar

!

fHorar

F faadt (360° THT) = FH
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WIS ITIATH T
v (3 9, Figure it Out 9.1) Wﬁﬂ?\' ﬁﬁ@ﬁﬁ#wﬁwﬁﬁw
et &2 areer ) qealv #?
I2- & BoT # 6, IMeft & 4 3R RAaeft 7 | IHAf X7 &
fisreier ol ager # 1§ FHAAI YT 7t &l

9.2 3t 1§ & sl 7 FABIS Y&T (SR &) vgaE

IR RT$ a1 A srpfaar B v IAAN KT § I ga & fow 35
12T S w7 FISS A gt ey 31 faer o & (R smmaplar  fadlere Y= o
fe=rs I13) 1

T.3 7777 531 3 AIZ 7 IS FR TAPT & forer 2y B @er? a9t & fangett
FAA Y= 87
3T FIS SR ThHT 78 a9 & ¢ FAEA Y= & = st sfv @ fawof
Y.4 g ¢ T2 G977 faehul FAMRIY YT &) & SiTad a9t T8 & Fa7 ITHT faaor
TARIT ST F72
I<9- Tl ST BT faskvT U AIET W giel (33er 3l aigt fAerd (Fier 7E da) |
T # fank 2 FAEARS =0 § - Tt 9w st

T.S a97 ABCD # vl AC U7 WIaasT &3 U2 A, B, C, D et o &2 a1t st
HT TR GRIaeT et U7
Ie- faavf AC w2 A 3T C s1eft T918 e & B, D @) &9 37 D, B #1 G918 el
SATdT 2
ST YHT U D, A FI S8 S1¥T €, B 1 918 TeAT SA1aT & (3717 A, D # SIS
B, ¢ @I oIg) |

T.6 (Ul 7 Bl T.1) 87 sl # Fs aalink 1T & B¢ 1357 apar 31k fob =
ITAT| SIS TV [ ST TR FYST IT 1) 3Tt (d) TF DF I 2 ft?
IFT- (o) TE 7T 92 ST (87 qriv-gn gvor o )
(b) fazur W Arer)
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(c) 3T ¥=1 W AveT (Bg Fue-at=r &)1
(d) F19TeT Uger T SR T STTET ANET 31T (AT 37 %ot A7) | O DG A &7
Fral aTer 163 # TF, At ¢ B &7 ol &)

.7 FAA ST G &1 arebt 2 Zall

IR 1791 goRT e Zuvr-giifas & - YT I I & ¢ v, 3ot avw, YT ol
fgem &)
v T T 3 | 37l g T 1 g Yt (et + o) 2 3 gk o
foerar & artt ot 4 B

U.8 &7 29T & §1¢ JFHT AN 3 HITeT JNeAal YT BE HT 37T FaT &1

I HET B Flotal Gz HET gIHT THR AIZ ) AT o gt % gUor-gldiae 2
T 3 oft FIERIT ) SRACIT T B P BRI IFF G I fRerah aaidr
& - oy AT U3 heT ST 127§ Foidh? G A-2T% GHT BF §eT &Il § ST
TET 7 Fo1oh? T RaieT ST SR &7 STl & 29T 3hah sl

9.9 v% Heft R I (o) offar & aoiar pg (b) T # 59 o o7 e gamenar?
9T (a) FITET UEST SIET 37K 5w FeT @Sl foIar sig it w3 At ag ferdt & (ar
Hicra U2 B¢ g &) aT A DIeT a3t HIE ol Jelt yz after H qaeR B¢
faeram)
(b) 3t TRE (13T 5w FET) AvEh) g Fiat W RS SHT F FHreh) Ferar W
sffer 7 =R YoATII TTeTT g I — ayiey o 3T T YT 37V T HIT
TSR § AT 71

T.10 57 STHIFAT & Tobaad! FaAata SHMC &7 (o) 7FTE I gt amepfaar (b) sRTaR
eIl 3z IO arerr Agger (c) aRree JeT3T 3iiT T AT Y2 e |
Fwz- (o) Wgett sirgpla # 4 3R qr S amgptar 7 8 TR =T
(b) THSTE et 7 3 TAAT S0
(c) TF YEHAT # 6 FAMIS Y=D
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TN & TPl 7 Fva FAALSG SHC (379 &) s

I~ 3Tl 27T FR, I FHI JEAIT-3TA IE FAIFT 377 foreg AIS W grail Ty fAer
e a8l e & FHar
IJTT H FTHAA d: T F 3igT 79t aver Reflsa & 4 Yy (w5, ot @
fawof); sresyer cleft smpla @ | =t ¥ offe Sl UIeT gperrer aTett STHIT A |
3T} YT A7 St arer A 4 Y (@, ol 7 )|

.12 HIci bt JAMRIS &0 2Tl

IR~ I F1 FIAT I FISHYTAHR §5| g I oarer aTedt Tt aife At 38T 01
g I T areft ¢ [l Y FHRMAQ YJT & - 1At For 4 TARMAfT ST
3 Tl ST & famsin

.13 §737: (a) WWW@@WW@W(IO} S et Y137y arer (c) TF
st YT T AT S gr FHRMAIS FET3T Frer FYeT aT Jahar &7
IR~ (o) FHARGETE Peger (7 HAC a218%) — | ¥
() FHSTg HYer (it §eT? avreR) — 3 ¥HM0)
(©) v Feyer (T syanis 1) — v vy el
gl BT # 3l gr FRfafa Y agt & Fad - 0, | 747 3 g adt &l

T.19 3 I T3 UF s [5aR areft siianfar semmair fawmat (a) 2t v (b) 31 71 (o)
Sa =R AR S 7))
I~ (o) 1T 77 g el STPIT — YR aF IR FIIeT ek | F7t I
(b) =R (Feia=) =T aeft e srepia: 2 YT - vF T, TF 3
(c) R G2} aTeTT Wt 77 arver 2R aTerT SIS @7 g 4 Y (I ardh, @
fazvf) |

G.S SFHIAAT AR FHTTE T qaraiy 3 I GRT &Y Tl sAlett & FafBfa =T
& D)
IR~ et YHT & TF qwwn & e a9f 77 2% & foir far 1 ag ¥ @ faveiet aef
R & 3R gt aem 39! & ¢ uz ok & e T 11 I fewAl 3 ferr v
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F1 (c) 317 (F) & faarg @) g7 ofr qlfer fioft Y5 T & anp — ST @y
ST

.16 &7 5 I D U B Tab glal et Y FAfAfa Y= &l

I~ Ugor Fo T D dlelt Y7 # WRIadsT #31) e Gt STrepfa (o7 + WRIactsT) a1
G} fioft YET H URIAST 311 S G SAodT SHTC FAlEAfT SHC §eT AT
(vger &&= &} et 4 gl |

9.7 37 1 w7 §11811] & 3irepia # G 37k Y S vt saplar s fores
FATATT T &l

IAT- IFIT & ot I T TE AT a7t FEAS Y& g 7 TS YIra BT gl
ST & G R SRR g3t W fig faleiere aTmair 37l fagsi’ &1 &g 21 graeft
T G FHISHR &t

9.18 (3 9.2) srdter Jerr3il areft AT it samrsir forast 31 (o) S FHMA 2107
(b) 6 FTAAFT Fivr &1 PI0T FIT3A]
9= (a) S SRR 3RIT [eT1D o, U &} T3l & affer 360° + S = 72°) FaAfAfT
IT: 72°, 194°, 216°, 283°, 360°]
(b) 6 YT o, sfter & 360° + 6 = 60°] JAMAIT BIT: 60°, 120°, 180°, 240°,
300°, 360°)

.19 sidter Yerrant areft STFHl 7 Blh 7 TAAIT FIVT §) TEH wraT JAMAS BT FAT
&7 a7 o QT AT &7
I TFH DIET BT = 360° =~ 7 = SI 3/7° (S| Raft IR Rt @1 7 & AT s7791) |
e, a8 quf @z 1t &
7.20 (Figure it Out 1) Fifed fag & WWﬁa@ﬁﬁ$WﬁWWl
FZ- (a) 90°,130° 270° 360°)
(b) 1A 360°
(c) 180°, 360°
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.2) 5e3¥ 3 TreT aTAAY 3 T 3 AT FAB T 2

IIT- &Il STHIAAT 360° H ey T3t AT W 19T FHUR 37T AT — 1 a1l <, ofiet
Aol aTerT g, UaeT=abl, X SiThia R Uier deh aterr dRT, I 7 T A
FTGT TR o7 &) fanef} oft STl BT 2oy b AT fag & =R 3R
FHIST 1T 360° 3 Uger fAerT 23]

T.22 & J1la & ol TAMBI HT 5 FA1371)
Fe- (a) FA 2 (b) Ha 4 (c) FH 6

) #7 3 () FT Y4 (F) HHAS

o = FAAIT IO BT T, 360° AT

9.23 & & 3 FAfAf FIT JeH BIE BT % JUTeT & FAT DT FAHT Fam?
INIT- &1 AR HIVT G T P FAfANT PIT % IJUTT @I & 52 gy HIoT
UgeT GHTT T I &7 &, IerT 13, 3717 37 T &

9.24 I a7 a7 (i) & SHIT T 360° THAS Hvor @ar 81 (i) R TSI BT
FALALT 0T qof Reft # gr ar a8 360 7 IUTHT FIT 2

gFav- () TEt - 92 w@m & aig & Pl gl [RT # 37 ardt @
(i) T - T BIET 0T 360° FH TR FI° FHT =TI

9.25 (Figure it Out W.l, T<) g<T & S9N &I DI Jair fab (i) 3 FeAA wror (i) 4
FHABIS BHIT &) (i) bt zz=man & aafafa For I3 &7
IR~ g H 12 SRS 1T &)
() 3 PV & 11T 77 120° W gt dest 91T - afer HF7 ), S 3719 9 (&2 =T
q1an) |
(i) 4 BN F 1T & 90° W ag} vaet — S $TT |, 4, 7 377 10 (&% TreRT
87197) |
Giii) TAMPIY o HFZAT ) 2, 3, 4, 6 AT 12 2 Fapet & (3 TG &V 12 Y
WRT ST §) | TS SATGT |2 & Fhclt &

Notes by Abhichek Siv 32



Maths Chapter 9: Symmet
AT 9 - wﬁ};ﬁ i

9.26 g 3R a91 & SeT1aT 1 Tt ST gty felddt wieder e sl gofer
JHEAY gt &l

I~ ITET: olg @7 g (+) - 4 FAfAfa Y10 31 oIt e 4; =R uFET arerr
BT - 4 HC IR F9 o) AT (2 YFT5, FH 2) 311z Faarg FHyer (3 ¥T,
&7 3) ot Tt &

.27 STgT 37 & 9&T A2T (25 airain: (o) HH I HH 2 JHTH 377 2 HI07 arerr
Byer (b) fads | =, quia TAfAS st (c) DUIT FAMRIS IR wracle IAfAT
&t a1 Fgsfer (d) WRIaeT FAMBIG TR guier FATAHIT T&T AT <Ig3fe]
I<2- (o) THATE et — 3 FHAMAIT S0 3717 3 FAAS wHior (120, 240°, 360°)
(b) FHIGETE HyeT — | IR Y=7, GuisT FAAS Tel]
(c) FITR Fg3fer (ATt 1D, SriaT AT Fareiqeer 1eh) - H§ Y7 7, 2
JHAAT FIT (130°, 360°)]
(d) FAGaTE FFAT (T oft Fetett) — | FARIS 35T, FofeT AR e

.28 T3t SThIa T TG piaT JAAT HIT 60° &1 T FHMAT FHIoT FAT &7
I 60° & FUreR: 120°, 130°, 240°, 300° 37 360°)

9.29 fadt anmapfa & 60° T IR P01 & 3770 3Pl F 60° I BIE gr FAA HIT
& 3THT TED BIET JAAIST HIoT FAIT &7

ITT- 60° T DI Zr HIUT & G HIT 20°, 40° 3R 60° Foiar & STAT T BIET oy
= 60°+ 3 = 20°)

.30 @7 0T FafAfa aTett sl T @Ry pier IABIS BT (a) 45° (b) 17° &Y
FahdT &7
Fqe- (a) &, FNfF 360°, 45° & IureT & (45° x 8 = 360°)]
(b) gt #fd 360° , 17° &7 AU 7t &

9.3) Reoft & 73 g saar: (o) 72T 51 ahetre & Wiacar TARIT #2 faeft JHT0?
(b) T T FAAIT &2 FHror TS
a7 (a) & aigdt e # 3 AR X0 &)
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(b) &l Zofer TR % BT 120°, 240° 377 360° &)

9.32 37EATH | @1 JifciaT 3 & T Sgel! (B3, agefer .. gorfer) & favadth afafa
YEE &7 -t FwT- e fBerdt &7

IR~ JeT 3, =Igsfel 4, U S, WEHeT 6, FAGHCT 7, ITCHCT 8, FAHCT 9, FORIeT
101
SFCTT 3, 9, S, 6, 7, 8, 9, 10 - Rt F F=C (0 sorrit aver FH gg37eT H n
TR D) |

9.33 33t @77 95 A e At HIT &2 Hla-H TwAT-Szer erdt &7
IAY- » YOI ATt FH T A n FHAAT o7 g1 & (FTH giar by = 360°
n)| §AIT T 0T 3, 4.5, 6,7, 8, 9, 10 - fadt #F I=0 2

9.34 Hieh TIFoian SFAT 1 Il & fhaet Fwfafa Yams ik fsaer FwfAfa T
&7

IAT- JHRAT I 3, 6, 6, 6, 61
THRT BT 3, 6, 6, 6, 6]

.35 370N =Tk & fvaeft THfAfa SIms ST FAMAT Hor 22
3T 24 AR Y5 3717 24 FJARS FIT (24 HCAAT. T BraT HIT 360° + 24
=159

9.36 (a3 3 et TABIT P17 &7 Fofer ¥z FaT 87)

ITT- af & § FART For & 90°, 130°, 270° T 360°) UieT Bz aF fag & TET gl
faaof fBerer &1 90° HT T A, B &) o1918: B, € 1 ai91g: ¢, D P &79Ig 377 D,
A F T ST &

9.37 (21501 & AT Jelh) et zisent & Bl 2 Frfafa Srsiy areft Sl srai
16 2Tsen A Bl | 37 Bl 2 FHfATS YT Tt STl ST

IT- 2 ST @ g 2T5e DI FATSI 136 et wd Yy IR gyt YT @l & gy
TR T ot & (s & g =7 3T o) |
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| YT % Dty et oA R T YT 3 et e o H &, g x
sc7leh forenT STAT STTET 2705 37Ty T Giafae &1 W FHuR 31T l=r &7 fRer 37err
&l
B 2 YFma % fom: 4 x 4 et oy T IR IS YT W v oar @ e
fazurf o7 78t
v.38 (Je7) 6 x 6 315 & For # (3T fBerrst ard-ard & 2 vr=urey aaf @ & or
YT T T T O ERAT §) et d Arer FAT &7
IAT- R fHerTst oAiaar &1 vger fHerst o wier & a1, gIRT fHendt adt YT v
o7l 191S @ ahg (T o 10ig) o FIRT 31 180° gemrer WF uger fHemmet 1 var
T 7 ST EHOIT et Ie & 37l AT it Zabell s7ef, FAMIT gary fAerre]
o UIT gHRIT =7eT o=l I8 & 97 Ugel [Hensl &) =iet Ugor FH gt &)
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