MATHEMATICS « CLASS 9

CHAPTER 6

Measuring Space
Perimeter and Area

NCERT SOLUTIONS




TRACK STAGGERS —

THINK AND REFLECT
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Common finish line

Why are the starts different ?

e Straight parts of all lanes have equal length.

e On bends, an outer lane has a larger radius, so its arc is longer.

o The stagger moves the outer-lane start forward to remove this
extra distance.

o Therefore every runner covers the same total distance: no

unfair advantage.
For one complete, lap, two semicircles make one full circle:
Extra distance between adjacent lanes

= 2mw(r+w) - 27tr = 2Tw.

Sfagser for one lap = 2TCw.

200 m school track for the same 4 x 100 m relgi

200 m track = 2 laps

400 m track = 1 lap

e The relay distance stays 400 m.
e On a 200 m track, the runners complete 2 laps.

e Extra curved distance is counted twice.

Stasser = 2X2tw = 4Tw.

Tt is not smaller. Under the same lane conditions,

it is twice the one—lap stagser.

I This assumes runners remain in their lanes and :
i the ‘Finisk line is common. I




PERIMETER, SCALE AND THE C/D RATIO

@ Basic perimeter

® Square
side a:

® Equilateral
‘triamgle
side a:

Rectangle
(engfh a,
width b:

® Circle
radius T,
diameter

D=2r;
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Its perimeter
is called

C=xD =2%r.

circumference C.

@ Think and Reflect — scale

Square o = Padn
side 2 =8
2
Square
side 4 4 = P=4x4
=16
oV Vi
i Doubling every lensﬂ\ doubles the perimeter.
® For every square, % =4,
® For every equilateral triangle, —2 =18
® For every circle, TC)- is also constant,
independent of size.
rConne:d: to the track: }

e

The curved parts of an athletics track
are circular arcs, so their lengths
come from circle circumference.

@ Home measurement of C/D

D
I< : “ Cotton reel
@ of diameter D
p—————— Thin thread
wrapped
/ around the reel
E——— (exactly)

- m—

1. Measure the reel diameter D.
2. Wrap thin thread around it 20 times.
3. Unwrap and measure total thread length L.

5 -
~ 3.14.

4. One circumference =

C L

~

Therefore D 20D

C

D

=T, so C=nD=2xr.




WHY 3 < T < 2¥3 — HEXAGON METHOD

Inscribed regular hexagon: wkxj >3

—

Circumscribed regular hexagon: why T < 23

Every central angle is 60°,
so each small 'hriamgle

is equila’ceral.

Each hexagon side =
radius = 1.

Perimeter of hexagon = 6.

The circle lies outside
the hexagon, so
circumference C > 6.

Diameter D = 2.

-

o In right triangle OMV,
tan 30° 1 i
So X =
e Full side of hexagon =2x =

o Perimeter of outer hexagon

6x— 4V3.

e The c:rcle lies inside this

hexagon, so C < 4v3.
° Dname‘ter P 4.

2

V3’

5 = s & ~

5 3. = -{ = 2J3 = 3.46.

3. 3<7r<2\/3z3.46.
o .
if Approximation journey of TC (using only chapter facts) T
MesoPo’camia Archimedes Zu Chong_z_ln_i Aryabhata Madhava
—> | , 10 & = 355 o VORI ST, W
3.125 371<7r<3 A 3.1416 4-1 TR

\




7T IS IRRATIONAL — CIRCUMFERENCE AND ARC LENGTH

. . P ~ . ”
~ C 7T is not a chtuon) - -,-(Curcumference and arcs | =
® A rational number can be written ( Full circle ) ( Semicircle ) ( Quarter arcs )
as %, where a and b are integers
and b #0. m
® Its decimal terminates or repeats.
Id 1 1
Examples: L =0.333... - =0.090909.. . '
Full circle: Ci=nD=27r
L = 0.142857142857... fSeC’wg AB) | 4
- arc AB [ Somici . [ 180° B i
® 7T = 3.1415926535... does not terminate b , femwlrculararc. (3_60_"')(2”) =ar |
or repeat. — o, —
® 7T cannot be written as a ratio of two ) A LQumer geans (TGF)(Z“r ) = e
integers, so 7t is irrational. rG i ; \
~\ eneral arc AB: | _
T~ 22 B SR J L= (3) %) )
but T # %’ i 'S‘aﬁpz,‘fﬁ&aﬁgﬁ?r | [ Arc length = fraction of full turn x circumference. j
boenath s = hRmbr y | ® Arc length does not include the two radii. §
& 3€ 25 Tor an-approximation, never =. ) .. ~~ | ® Sector perimeter = arc length + 2r. k.
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