Science meets Dharma Introduction SmD part 2 — Level 2A Jangchub Choeling Nunnery Mundgod

Make sure by practice and by calculations that
*  You know about the above table
* You are able to measure the different measuring fields
* You are able to converse the basic units
* You are able to estimate distances
You are able to draw and to measure an angle between 0° and 180°
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Some important conversions of basic units
In general terms:

kilo (k) means 1000 times more e.g. 1 km = 1000 m
hecto (h) means 100 times more e.g. 1 hl=100L
deci (d) means 10 times less e.g. 10dil=1L
centi (c) means 100 times less e.g. 100ecm=1m
milli  (m) means 1000 times less e.g. 1000 mm =1 m
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kilo (k) “1 ﬁ%%’%’“’ J000 &R'R| eg. 1km=1000m

NN, , )
hecto (h) 41 ﬁ%s\ g:} J00 &K QW e.g. 1 hl=100L

A , s
deci (d) TAFYRY 70 JRA] eg. 10dl=1L

LD, , )
centi (¢) 41 5%51 gq joo Q: :q e.g. 100em=1m

A , ,
milli (m) 358§ F] Joo0 7\75 ]| eg. 1000mm=1m
Distance QR'HR” Mass 51%‘«'551
1 km = 1’000 m 1 kg =1’000 g = 1°000°000 mg
1 m=10dm =100 cm = 1’000 mm 1 g=1’000 mg

1dm=10cm
I cm =10 mm
Area (Steps of 100) 5'@51 - Time 1&'3’51
=100 dm? = 10°000cm? = 1°000°000 mm? hour (h), minute (min), second (s)
1 dm* =100 cm’ 1 h =60 min =3’600 s
1 cm? = 100 mm? I min =60 s

Measure of capacity (Volume)

Hans Schmid /Tenzin Choekyi Page 7 of 14 August
2006



Science meets Dharma Introduction SmD part 2 — Level 2A Jangchub Choeling Nunnery Mundgod

o, , ~ ~_, y
RA] FEFRRNA| (NRNES| JRER] ) Angle JXRA
100 L=1hl Full angle = 360° (one complete turn)
1L =10dl =100 cl = 1’000 ml right angle = 90°
1 dl=10cl
lcl=10m
Notice:

In Physics one has to distinguish between “mass” (amount of matter) and “weight” (gravitational force of that
mass). In daily life they are mixed: That’s why we say for example “The weight of a liter of water is 1 kilogram”
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Some Exercises g R'RERRGN]
1. Distance (see also last year’s notes)
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Estimate the distance and afterwards measure it:
* Height of the door
* Length of the blackboard
*  Width of the window
* Length of your foot
* You longest fingernail
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Converte into the given unit: (repetition)

$md-fyqanar sy xa5s) (FRERD)

N2m=.oiiiiniinnn mm 185 km=.......cceeeinnin. dm

8700000 m=...cccvvvuennnnnnn. km 400000 mm = ...cceevviennnnnnn. cm

270 cm = ...ooiiiiinnnnnnn. dm 300200cm = ......coeennnnnnen. m

1843 cm=............. m....cooeenne. dm............. cm

67°020dm = ............. km............. m....cooo.oee. dm
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2. Area 5551
The area of any plane (for example a table) is found by multiplying their length and width.
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Length * Width = Area

m * m = m’

Length =5 cm (1% side)

1cm

Width =4 cm
(2" side)

Area =5 cm * 4 cm = 20 cm?
(this result can be verified by the drawing)
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In order to find the area one has to know (to measure) the distance of the length and of the width. And — if
necessary — they have to be converted into the same unit.
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For example:
Length = 2 m; width =7 dm

Either: 2 m=20dm - area=20dm * 7 dm = 140 dm’
Or 7dm=0.7m > area=2m*0.7m=14m’ (which is the same)
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Measure length and with, afterwards calculate the area
*  Whiteboard
*  You table
*  Your sheet
Others
aQ
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Converte into the given unlt
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86m = ...l dm® 5dm’= ...l mm®
783dm*= ..o cm’ 5420°000 mm~ = .......c.ceevnnennnn. dm?
1°975°326 mm* = ............. m’ . dm® ............. cm’ L mm®

25689 cm’=............. m’ . dm® ............. cm’

3. Capacity (Volume) ﬁf Q'dﬁI ( a’;&'5’51 )

Pour any suitable amount of water into measuring cylinders or other measuring vessels and find the exact volume
of that water according to the marked scale.
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4. Temperature -> see last year’s notes 5"551 Q’{%N‘iﬂ'ﬂ&fﬁﬂiﬂﬂi’ﬂﬂl

5. Mass R]{“‘%T

Estimate the mass (“weight”) of different objects such as book, pencil, sandal...and read afterwards the exact result
on the weighbridge.
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6. Time 3N &5]

N, D, I — —
Converte into the given units SR ﬁﬁ R %&N RE néﬂ'\ bR

lh3min=.............. S 2008 =....ceennnnn min .............. S
660min=............ h 451min=........... hoo min
38min9s= ...l S 3hSmin=.................. min

3h 12min40s=.......ccennen. s 6h20s=....c..ccevennnns S

1247 min = ....... ho. min

3986 s=..ccctiinnnnn hooo. min .............. S

, (5N 'Q , 'Q , 'Qy\/ , -~ ) '\/ .
7. Angle (amount of turn from one line to the other) IXRT][ (RGN TG Y B HRAXRL AN

ér\m )

vertex Angle

* Draw any 4 different angles between 0° and 180°; then measure them with the protractor.
¢ Draw an angle of 25°, 80°, 110°, 155° with the protractor.

v IQV vy y Qv y VQV vQ \v v\v v Y v v 'QV v
FRRANRYRRG oo §R'180° FRRZN'JN| 5@&553&@4}@&@1&&@6&@&@11
= y v v v v v v“v vQ v
PRARVSNRFTFTIIRENIARA25°,80°, 110°, 155°FNN A INAAN]
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3. History of Natural Science

Following the Greek philosopher ARISTOTLE (350 B.C.) for nearly 2000 years, Christian 5
dogma pretended our earth was the center of the universe. \§]
LNE
L

The system of the world was geocentric.
~

Greek J3RNARIINIRYT  Aristotle JENYRFF XY Frswia
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When Nicolaus Copernicus in 1543 published his idea of a
heliocentric system, the church authorities were dissatisfied.
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The controversy became dramatic, when Galileo Galilei began to propagate
heliocentric ideas in Italy around 1610.

There was a now famous trial against him and he was for some time imprisoned.
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Another reason for a fight between traditional views and scientific progress was the idea of Evolution.

Modern archaeology has analyzed the remains of human-like beings and concluded that we humans are the result
of a slow evolution which began about 4 million years ago. It started from creatures which looked somehow like
apes.

This again was in conflict with biblical texts which hold that God created the earth and put us humans in our
present form into this world.
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In western countries, as a summary one can say:
Before 1500: There is an organlc conceptlon of the world, dominated very much by the Christian Church.
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The Scientific Revolution / Class1cal Physms
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Sir Isaac Newton, 1643 — 1727

Isaac Newton was an English mathematician, physicist, astronomer, alchemist, chemist,
inventor and natural philosopher who is generally regarded as one of the greatest
scientists and mathematicians in history.

Sir Isaac Newton, (7% %% — 9737 )
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Physical theories: Newton's laws of motion, which lead to classical mechanics; and Newton's Law of Gravitation,
which describes the fundamental force of gravity.
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The mechanistic-materialistic conception of the world

It developed about 300 to 500 years ago. Its spiritual fathers are mainly the Mathematician and Philosopher René
Descartes (1596-1650) and the Physicist Isaak Newton (1643-1727).

Descartes had the Vision of a Science with the outstanding feature of logic and objectivity, producing absolute and
comprehensible truths. Newton was the Scientist who supplied the physical basis for this vision.
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Today’s daily thinking and behaving in western countries (Medicine, Biology, Education, Psychology,

Economy), still base very much on this mech.-mat. Conception of the world.
-~
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The beginning of the 20™ century brought the start of a revolution in physics. The long-held theories of Newton
were shown not to be correct in all circumstances:
General Theory of Relativity, Quantum mechanics, Uncertainty Principle

* The base of our world, the base of matter is Energy.

* This energy seems to react on observation in the form of particles (double aspect)

* This energy communicates over any distance (timeless).

* Space and time are relative, defined by man.
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Albert Einstein (1879 — 1955)

He was a theoretical physicist widely regarded as the most important scientist of the 20™ century. He made major
contributions to the special and general theories of relativity and made significant contributions to quantum
mechanics, statistical mechanics and cosmology.

In popular culture, his name has become synonymous with great intelligence and genius.

Albert Einstein (992¢ _9€44)
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