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TRIVANDRUM: +919961607451, +919747393614, +91 9526524467, +91 9846111569, +919846111569

KOLLAM: +919847115662, +919496328778, +91 9846843174, +91 79077 76442, +91 94474 37338, +91 9947802460, +91 9961493999
ALAPPUZHA: +919996310518, +918943464478, +91 7593944659, +91 95394 22947

IDUKKI: +919946545193, +9199950 25976, +9197462 36553, +9190376 40858

ERNAKULAM: +917902470463, +91082898 80889, +9195445 00993, +9198460 45037, +9199463 48085, +9195441 36813, +9198462 54531
THRISSUR: +919446737160, +919961037934, +919946222282, +917510580834, +9198958130490, +916282230820

PALAKKAD: +919847939173, +919656118833, +919447623139, +919995222000, +919847748685, +919495467259

MALAPPURAM WEST: +919895953579, +919037159419, +917012095123, +919744229447, +919656533301

MALAPPURAM NORTH: +919946199288, +91 90379 29121, +919495889689, +916282276726, +917012803394, +919947298978
MALAPPURAM EAST: +919447749005, +91 9747600123, +91 9995662305, +91 9446993783, +919446243017, +919544712061 5
KOZHIKODE NORTH: +919895626691, +919961037934, +919567858078, +919847536497, +919995222000, +919400875558, +919447543832 4
KOZHIKODE SOUTH: +919895356111, +918547853036, +91 9447753369, +919895311428, +919746560146

WAYANAD: +91 94469 90991, +91 99612 84586, +91 97448 80711, +91 99612 15816, +91 96569 85505

KANNUR: +91 95676 21604, +91 98473 85524, +91 99951 81788, +919567678026, +968 9187 2007, +91 94474 11307, +919746559284

KASARAGOD: +919526749667, +919656322000, +919745438099, +918075011566, +917012577245
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A tent peg is a spike, usually with a hook or hole on the top
end, typically made from wood, metal, plastic, or
composite material, pushed or driven into the ground for
holding a tent to the ground, either directly by attaching to
the tent's material, or by connecting to ropes attached to
the tent. Wikipedia
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Depth of a floating solid body
below the surface = density of the
solid N height above the surface /
density of fluid - density of solid.
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Archimed s law (even though of years
earlier than the latter).

ARCHIMEDE'S PRINCIPLE - "A body immersed in a fluid is buoyed up with a force equal to the weight of the
displaced fluid."

Note that “weight" is defined as mass * volume,

Please do not get the impression that the pressure in water is equal everywhere! Any snorkeler or
diver knows that water pressure increases with depth. However, pressure remains the same if you sink
to.a given depth and then swim in any direction AT THAT DEPTH

OK- s return to the original question. For an object floating in a fluid, how much buoyant material
has to float beneath the surface of a fluid in order to support the material that lies above the fluid
surface? In past years, my Web notes put forward a simple mathematical solution that relies on
balancing the forces (pressures) that act on the base of a floating object. | am including that solution
atthe end of this lecture; however, you may choose if you want to go through its details. For those of
you who are interested in the answer, but not the details that yield the answer, the bottom line is as
follows:

For a buoyant solid of density D1 floating in a fluid of density D2, the amount of the solid beneath the fluid
surface needed to support the material floating above the surface is given by the following simple equation:

©
Depth of root =

irface)

In other words, the difference in the densities of the fluid and solid is an important factor that determines
how deep a oot must extend beneath the surface in order to support topography above the surface.

Let's apply this simple relationship to determine how deeply an iceberg extends beneath water.

The respective densities of water and ice are 1.0 and 0.9 grams per cubic centimeter. Since ice is less dense
that water, it floats (we all know that). So, lets suppose that we are kayaking in Glacier Bay in Alaska and we
see an iceberg sticking 1 meter above the water surface. How far down does the iceberg exten

(09 g/ 1 meten) 0.9 meters
Depth of root = e =9 meters
(1.0-09) gmcc 01

So,if an iceberg is a total of 10 meters thick, 9 meters will lie beneath water in order to support the 1
meter that juts above the water surface. This obeys the rule of thumb that ship captains know about
icebergs, namely, that about 90 per cent of the iceberg lies beneath the water out of sight. That 90 per
cent is dangerous because it can puncture a ship's hull

Implications for mountain ranges

Continents are buoyant crust that float on a denser mantle. We can thus use the density of continental
rocks and mantle rocks to calculate how deep roots are that support mountain ranges.

« Continental crust - 2.8 grams per cubic centimeter

« Mantle - 3.3 grams per cubic centimeter

 Inner and outer cores - 1216 grams per cubic centimeter
The average elevation of continental crust relative to sealevelis about 1 km. Roughy speaking, how deep
must the continentalroot extend down into the mantle to support that elevation 7

(28 gm/co* 1 k) 28km
Depth of root = F—, =56km
(33-28) gm/ce 5

How deep is the root for a mountain range with an average elevation of 15,000 feet (about 3 miles)?

(@8gn/cc*3mies)  B4mies
DEpth Of 001 = o 2 e =168 mies
(33-28) gice 0s

‘The most important point is that mountains have buoyant roots that extend downward into the mantle
beneath a mountain range, and that the roots are, in general, about 5.6 times deeper than the height
of the range. This result reflects the difference between the densities of average crust and mantle.

11l Erosion, buoyant mountain roots, and the lifetimes of mountain ranges

The existence of buoyant roots has important implications for the lfetime of mountain ranges. What happens
ihen efosion removes material rmmmmpo«amoum in? Wit ess mass above sealel to suppor, the
buoyant root rebound:

root and the underlying artiel Thosmhe case ofan iceberg that stands 10 meters above sea leve, if o
meters of ice melt from the top, the buovant root pushes upwards 9 meters! The icebera thus loses only 1
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Isostasy (Greek Tsos "equal®, stSsis "standstill")
is the state of gravitational equilibrium between
Earth’s crust (or lithosphere) and mantle such that
the crust "floats" at an elevation that depends on
its thickness and density.

‘©ag)ETLIQUM] ag)aMO@3 E)AIW)OS aIBI®LIGD)
enssy anedErgle EEIlweSs @rYOeNss m0gleno
oleN8s8 1)O)I0B:GaHsm MLAM)ENmOQINOWsN).
@)A0LIBHEBRIOS HSlWo TVOMBMWIo @RMYMVAl]
B)AU@HH0 AUY@ITV® @OODIG3 20aFelld 2)oslcd
£a106381861SH9)IM  @RAIMNWIEMID.’



| eMMdall0o

alBAUMEBUEH) MIOHPWIBS ROVOMOEM il
cO®OMSafld agQane GRYYOWIEE @0agleilcalns
006351 M@BEN)IN®. 267) @SIETM)BS] @)QIGS
SOOI BO00 AUBWBH)BHWInsMEsI®3 (deposition)
@R@INMMCl] aIBImEAI)E:08 mountain roots
20DWDICRIBS B)SO@ @IS0 (subsidence)
@ROGaeEl 066Moeilapoeio aIBAICEEBROS @O0
Mayeq|S)HWOOEMEBIGE (€rosion) al@AIMEAIO)E:UB
MH@leelss 0aldasmHwo (uplift) G)aIctencBleng
NIDEIBMS (B2160le0)5W)0 HalQ)o. @RDIAEMO
2000 &0} MILIBMSlod] Mlquo @RYEMIG)!

al3QI® @ONEIBSIT @R PaERsIcRloy Llecomo
Mafled noagdlelcelss moEBEITIG3Hn)an) ag)am
@eoes R)les quamel®moaimnl@ o3Q
Qo BYSIOT 1B AUSlENMD alGUDBINEBBIO
6 af)M@ IO HBHOSYAD 21l(®6BBUB (VoL o3
af)8lajo amM RS0,

The thickest block
floats highest and

sinks deepest. —

(e) Because of isostasy, blocks of wood floating in water sink to a depth such (b) Collision thickens the crust. Mountains
that the mass of the water displaced is the same as the mass of the block. form where the low-density crust is thicker
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