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c- NERVOUS SYSTEM

= [t is the central /sgsfem of a bo(dj which
confrols and co-ordinates all the orgong
and their functions.

-?'jt connects the oganu'sm With 1ts enuiren-
ment (somatiC nefvous Eﬂg{em) and its
internal So/rgans (awtonomic or vc(gef&t(ve
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o Nervous /sﬁswrv( is divided imto 2 C(‘,_f?gc_“-a'

N- Cendrod Nervous &{sfefv( (CNS)
B- Peripheral Nervous Ksﬂs{erfz__ (ENS}

A- (enTrAL NERVOUS Systeng:

-)ff]t is the paft of the nefvous Lsﬂs(em that
controls and co-ordinateS most functions of

the body and mind.
Ojt consists of 2 parts:
i- RBrodn
ii- Spinal Cord
I- Br@]m:
= Brain, poftion of the cental nervous systery
contained within the skull.
Q(j(; nfrolS virtuall everj vi tal adiu(% nece -

ssa(ﬂ to sufyrval u'ndudi;ﬂ Sleep h“”ﬂ”' thirst,
movement  emotions efé

ﬂ/jt also receives and indedprets the countless
srignals that are sent to it {rom other parts

of the bodﬁ and {rom the external envjron-
ment.
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[ Cerebrum
}( Thalamus
1108 7o) (LA Hypothalamus
bfain
ﬂmquala W
 Hippocampus %
2+ Mid braun
Pons
3. Hind brain —| Cerebellum | spinal Cord

Medulla. oblonjam

IZIB: Human brain with £s 2 sections :

1- Forebfain — Cerebfum, Thalamus, Hypotha-
lamus, Amygdala and Hippocam -

pus.

2- Mid braun

5- Hind brain — Pons, Cerebellum and Medulla
oblongam

® Thete are {wo hemispheres of 1he breun | 1he
left hemisphere and the fight hemisphere .

® The left <ide of the brain ucua(y controls logic
while right side is more active in creative  pursuits.
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w The adult human bran s 1.3 59 Mass of
pinki@h;gf(w jel\lﬂh'ke tissue made up of applox.-
imotely 1007 billion nerve cells, of neursns fleu_ff)j?m
(supporting tissue) cells ; and vascular (blood- carrying
and Other tissues.

» Befween the bain and the CrANUM = the part
of the Skull that dired/g wvers the brodn — g,

3 protective membfanes, of Mem‘ngeg.

w The outermost membrane, the dufa mater, S the
toughest and thickest. Below it iS arachnord
|93U--Tﬁen omeS the pia madter, onsists mainl
of. small blood vessels and followss the con fours
of the surfaw of the broun.

® 0 human bain has 3 reﬁiong

- Fore-hrain (prosence phalon)
b- Mid- prain (mesencephalon)
C- Hind- brain (rhombence_phalon)

a- FO'EBR?IN:
= The [brebloun r(eﬂior) has 5 main parts:

o (Cerebfum
Y TﬁalamuS
o’ ngo%halamus
se nmfgjd&la
So Hippotampus
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w Ihe [ront part of the brain.

= Diuvided into two /sgmmcfn'cal halves | cefebfal
hemispheres .

= 4, humanS, it 1S where activities mdudmj

YEOSOhlwu learmraa, Sensor& perception  and
emotional responses take place.

oo THALAMUS ¢
= Tﬁalanﬂus ( plurad: fhalarvn) (S 8\99 Shaped mass
ofrg{(,y matter.

= There afe two thalami, each tf:g beneath a

cefebrod hemisphere . Thej exisl in paur.

‘W}j relc‘ly sensofg (nformaction to the cerebrad
cortex .

=4 Tﬁy are concerned with awareness of all the
main senses except [or smell -

s HYPOTHRLAMUS @

-)jt is a centrael area thad lies on the underside
of the broun.

= ¢ controls involuntary functions such as bod
tempefcdure and the release of hormones.
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::Jﬂ}ggDBLBi |

Qﬂmrﬂﬂdoda is an almond-Shaped mass of
9"3 matter, one in each hemisphere of
the bfoun-

- ﬂmjﬂdalﬂf’- (plutal) are associated with fée(,’rg;
of fear and aggfessfon and are irapof tant
for visual learning and mMemory -

e HIPPOCAMPUS:

= Hippocarpus (plurcl hippocampi) is a carved

ridge of tissue in each cerebrod hemisphere
o} the brain.

= Hippocampi are oncerned with basic drives,
emotionS and short term me,mo/rg-
= Tﬁeﬂ are adso inCluded in limbic Sjs{er\/).

b- MIDBl@Il\I:

w The topmost structure of the brain siem
is the mid-brain.

")ﬁt confouns maor f% StationS for neurons
transmiHmﬁ Signols fo the cerebrad cortex,
as well as Mafng reflex centexS ( pathways
Cm;y.’rlg ge_ngory (mpcd) informadion and motor
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(oUdpuf)

QU/H and fQ‘—’IQL centers for viSual and audWru
(hecdlﬂg ) functions are located in the top pr({ur,
of the midbraun.

) ﬂ pail of nuclei called the 'superior colliculys’
control reflex. actiong of 1he eje, sdch ag

bhnk/g , opemng and clos:rg the puprl, and Cows-
ing the lens .

®» 0 second padf of nuclel, called the inferiof colli-

culus, contrel audit O/\Lj reflexes, such as a/JuS%ma
the ecw to the volume of sound.
= At the bottom of the midbrain are reflex angd

reloy centers rela%i’ry to paun, tempeature, ang

touch, as wel as seyeread rg\clionQ associated
with the control of movement.

'c—H"\lDBRn"\l ,
= This f(\c,:on of the brain has 3 main parz‘s

e Pons
ee (erebellum

& Medulla Oblonga{a

\
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@ POI\J§:

#\ﬂt is a prominent bulge, which (s cor;f"nuc,u;
with and below the midbrain

= The ponS consists of Iarge bundles of nerye
fibers thad comect the 2 halves of the cerepe-

lum and also wnnect each side of the cere

be-
lum with the opposite-side cere hiol hemis phere.

'? The pons serve madnly as q relaj Station linkin
The cerebrad cortex and medullg oblongata.

oo '(_HZ/EBEL[UM:
ng is the rear part of the broun ypicaly
cons:'sh’nj Of 2 hemispheres connected by a
thin central f;gion, and Se!\mﬂ to control and

| coordinate muscular ach’w’{ﬂ and mauntain bal-
ance.

oo NIEDULLA OBLONGATA:

= Tt iS the lowefmo?gpaf( of the brain in verte-
brates.

w At is continuouS with the spinal cord and con-
Erols involuntafd vital functions, such as these
involyed with ™ the heart and luvegs-
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® Hbout 0.5 Iitres of blood pass through the
broun everﬂ minute .

= Brain adfvi’g uses up one [ifth of the ()Odj'j
ene(,@ supply. |

=» The Ionges‘f nefVe. the sciatic, runs from the
base of the spine to the knep .

= MeningiHS iS the inflammation of the meninges
EncephalitiS is inflavimation of the brain.

> Hetrieving o memory fakes 0-0004 secondls.

= Each hefve cell in brain can feceive ovef 100,000

_ Messages a second -

W Skul( s macle up.of 22 bones.

= Some one who (orge(s o wofd or name during
conyersation is suf(en‘pg from ‘lethologica -

w Vour broun was as big as an adult’s wuhen you
were just 6 gears old .

® 0 human body produces “cerebrospinal fluid”
all the time, the fluwd acts as a cashion +o
protect the brain and constantly needs replacing-

= Meon hove larger brauns than women, bat
women have more bfain cells.

= Rrain can not sense touch or paun, so brain
sufgery Can be done wihile the patient rs stdll
awake. .

AST FACTS : (Just For Know!eq?p,)

/
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> There are two main fypes of brain cedls;
i- Neafons : responsible or the Honsmicsion

and analgs"s of all ot electrochermical commmi-
unication within the brain and athey
parts of the nevvous systen.

ii- Neuvroalio : neur03lt'a( cels are twice ac
humerous as neuronS and acount fof half
of the broin's we«BM. Neufog((a (Greek
glia’, ‘glue’) provide struttufal suppord te
neufons.

= Spealking and Wftting problen) (s called 'Broca's
aphasiQ'. Inabi(ﬁ\cj to coMprehend Spoken (anjuaje
is called 'Wevnicke's aphasia’

s In humans, left <.cle of the breun controls
right side of the body and vice versa.
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ii- SPINAL (ORD :

Skull
Foramen
W Mognur\/\ (o()(’.m'f\g m the ;ku”)
s Cervical 8 Cervical
Veviebrae Segmer\fﬁ
_ =
SP&;%‘ Thofacic
f VeffﬁbeLC_ L1 -U’\Ofa(.('c,
Segments
L LN
L“'Vt‘::(']———s Lumber
Fia: L il Segmer\fs
(g sacral
Spinal - ¥ Vertebrae 5 Sacrgl
Column N segments
1 Coccjge_a,(
H Segmer\T
Anteriof Postevior

= gpinal cord (5 a IOng thin, 4ubular bundle
of nervous tissue and Supporw cells that extends
fron the  braifl (medulla oblongata) -

QA{ begins al the {ofamen masnw'\’] and extends
down to the Space  between 1% and ond
lumbexs veftebrac-
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-)jt does nol extend to the entire verte brad
column (or spinal column)).

Qﬂ’c iS aboul 4S5 cm long N men  and UZeny
IOnﬂ n Women-

®» [t has a varfging width mnﬁmg (1oM 0.5 inch
thick. in the cervicod and lumbes reg:'on:' to
0-25 inth thicle in the thoracic area .

® The endosmg bony vettebfal coluvin protects

- lge relahve,\lﬂ Shorter spinad cordl.

= Vertebiod Coluvin is g bony of carh‘!ag@,
Shructure M ade up of 3t Segmerds,- 8
cervical veftebrae, 12 thofacic veytebyae
5  Jumbes vertebrae, s sactal vertebrae
and L coccjzaecd veltebra. .

® The spinal cord functions primar/fg in the

- transmission of neural sgnals between the
btxin and rest of the b%’\t/ but also containc
neufal cireuits that can ind&pendenf(y controf
numerous reflexes and central pattern gen-
efotors.

» Soinad ofd has 3 mMa|of functions:

Q- Sefve as a condwt for motor infofma-

tion , which travelS dowin the spinal
corcl .

307 |



Faisal I Qurecht

b- Serve as a conduit for sensory
information, which travels up the
spinal corel.

C- Sefve as a centey (of cootd(nauh/nﬂ
ceftain velleyes.

FRAST FRCTS: (Just For Knowledge)

-)JCst like braun; the spinal corcl is also encased
m a triple sheath of membranes and is
pmh‘ouj divided into 2 lateral halyes by
a median fissure toward the front and the
-medtan partition towcad the (e W2 paifs
of spinal nerveS afise, each bﬂ an antesof
and posteriol root, from eoch side of the
corcl.

= (ollection of nerves [rom lumber and sacral
levels in the vertebrod olumn is called the
'tauda equing' (horse. 4cil)

= Spinad luMn s someihat flexible, sovie
of the vertebfae in the lowefs parts of the
spinal coluvin become fused.

o The first cervicad vertepra (s also called the

'‘Btas!
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B- 'PEILIPHEIUM. NEquous SYSTEN

Q,Periphefod NeYvous /ﬂsfcﬂ/) includeS all neurc
tissue outside the central nefvous systen].
m Tt S futhed divided into 1wo @ﬁs[em;_
i- Motor SjS{eNI of Efferert neufons
'|i——Semo/{\c{ systevi of Affefent neufons.

- Moror Nevronis:

W Motor neufon 1S also called efferent neuron
and the SijeN) (S called motof gﬂsten’z.
-)jt is a nefve cell neuron  that conveys nerve

impulses  from the Spinad cord of prain-stem
| av\(dﬂ from  the central nervougs Sjﬁerv]
towlards a musde ofglond-
- " Tt s furter divided into 2 systems:

a- Somadic Nerfvous sdsmnq
b- Autonomic Nedvous §j9ferv1

a- SOMATIC NERVouS System:

-}jt is the part 0f nervous system)
thot serves the sense olgans and
muscle of the bodﬁ wall and imbg,
and brings aboud  volundary musde actiuty.
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b- AUTONOMIC NERUOUS SYSTEM:

l)ﬁt (s the part of the nervous 3sfem thot
controls muolur\tﬁr\q activity such as the
action of the heart and ¢lands , breafhm}/
digestive processes, and reflex actions.
= It is (urthe! divided into 2 gjg{er\qg;
° Sﬁmpa{hehc nevvous sgsfervz
0o Pormjrwpafhe,h'c nefvous Eysfen’)

o SYMPATHETIC NNERUOUS SYSTEN):

| ®» [t (s the part of autonemic neruous syster
that (s adwe dunnj stress of dangef

® It s involved in reﬁulahrg pulse and
blood. pressure d«(atmﬁ pupils and chanﬂrg
muscle tone .

oo PPRASYMPATHETIC NE@OUS SYSTEM.:
= It is the part 0f autonomic nefvous systen]
that controls involun%/ar\cl and uncoN SCious
bod% functions.
® Tts ackions indude slowing the heart, cons-
tf"dfrg the pupilS ; and relaxirg the bowels.
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NEevgons:

@ Qencory neuron i also called afferent
neufdon and the fﬂsteM 1S called sensog
sﬁsfem

= Tt is a nerve cell neuron that cor\vejf
nefve iMpulses from a musde or gland
towarde the spinal cofd of broinstem .
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NEUEON: ( Just For know!e_dj@

Dendurite

G A\t ucleus

~-----‘

/Node, of
cell boc\kj () Ranuier

'I
——Myelin
Ao e

\Sjnapce,

Fg: Neufon

m 0O neuon is the funclional unit of nervous
Sgs{em.

= 0 netwolk of billions of neutons make up
the bhuman nedyous 89{61\%
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= [\|leufons re,lc\lg infofmation to and {rom the
central nervous system in the form of
electrical impulses .

STRU(TURE :
N | >

w» The neuion nsists of a central poftion called

oy and extensions called the dendrites
and axons , cell bedy also has a nucleus.

® Doeondrites receive Stimuli in the (ofm O electrical
impulses.

& Trapulses fravel from the cell body alofn\q the

axons to Stimulate othex cellS in the bocly.

= 0 substance called myelm surrounds the axon

-;gap.s in the sheath are’ known as nodes of
anviex -

® Dt the tip of the axon is aJundl'On called
a Ejnapse- |

TRANSMISSION OF A NERVE 1MPULSE :

= kihen the neuron is al rest, the axon maintaing
a chemicwal balance bj keepmg More  potassium
ions inside the cell and more sodium 1ons outside.

= kbhen a signal is transmitted, the myelin sheath

is stimulated at the nodes of Ranvier, al(owing
the ions to feak Hnrough.
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m Potassium and sodium (ons -chonga places,
Uecu‘trg an electricold ):gnal that travels ¢
the axon.

f‘r’/j

J

F(g: Electrical
impulse passmg

fh{ouﬂh axon outside

® Sodium (Na+) ion ESArnnays
O Potassium (K-) ion ; ‘(—electn‘c
impulse

[I] Sedium channel (sodium ions move

inside rom here) Yeached

[l Potassiumt channel (Potassium ions move

outside {rom hexe)

FROM ONE NEURON TO ANOTHER ¢
&

= The spate between two neufons is called a synapse.
® Nleurons communicate fhroujh the %jnaPSe, usually

Eﬂ means of chemicals known ag neurotransmitfers.
® hen the impulse reaches the /sjnapsa, chemical
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Lransmitters (’er\rj the impulse. from the pres nap-
tic side to receptofS on the postsynaptic side
and the Sijnal reaches the newt neuyon .

= The (irst neufon returns to ag regfmg r){a(»e, and
the impulse A{ravels on.

_Nourofranfm:ﬂus enclosed
in synaptic vesicle

® —Neurotransmitfer
¥ —Membrane receptof

)
Y AP
9 0 ST Presynaptic
% ‘ \\ cell
\
| ,/ N
< (/ B
Dendrite.
X
Posfsgnap— Direction
F\n’9= Electric impulse ¢ cell of signal

passing frov) one
neuron to another

with the help of
neurotronsmitéers.
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6- SKELETAL SYsSTEM:

Skull (craniung)

Sternum J 4 .
(breastbone) uHMau lla
Clavicle = Mandcble
(cotlar bone) ;

Scapula _
(Shouldc{
blade) Humefus
W

Radius , _/ /e
f. .

rist bone (uarpals)

Ulna
'\ ‘:er&gt;ra/ Hand bones
spine
" 4\ = Sactum Pha(an
= q(ngers
~ Hipbone
(pelvi$)

—Femur (Thigh bone)
Patella (Knee cap)

Trbia (shin bone)
Fibula
Trsols

(onkie bones
Phalanges—— %
({oes

]:;3 q@ugh ske{ch O,f Human skele fon
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® Human skeleton is a Slfofng frame work of
more than 200 bones which /gaves the bodrj

shape , support and protection, and allows it
to move - On average. o adult hurnan hpe 206 bonec.

#jt consists of both f[used and individual bones
suppofted and s/egmcn#ed bq ligaments, tendons,
muscles and caflilpge.. ;

= The bgﬂec% bone” in the bo/d\“l 5 dhe Lonuy
in the fﬁ'gh, and the smalles{ bone
in the middle ear.

® The skeleton has twoe main parts :

I-= Axial (central) skeleton
ii- Appendicular skeleton

1S stapes

i Ox1AL_SKELETOMN :

o The oxial Skeleton (80 bones) is fofmed by
the veftepral column (?_6), the rib caﬂe
(12 paifs of r1ibs and the Sternum), and the
Skull (22 bones and 7 associated bones)

®» [t trangmits the we;lghf {from the head,

the frunk , and the upper extremities down
to the lowexr extremifies at the hipjomts,
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it (s responsible fof “P%hf .PQS(Hon of
the human body -

o The 366 skeletal muscles adirg on aial skefe-

ton posiion the spine , allowing for big move-
ments in the thoracic cage for brea’rh/irg,and
the head -

i- i)_PPENDIcqu/ SKELETON :

® lhe appendicular skeleton (126 bones) s

fotmed Kb\q the pedoralgr{d(eﬁ ), the
uppeX limbs (60) , the pelv(cjrt'dle(l), and
the lower lirbs (60).

# dis function S to make locomption possible

and to protect the ,qu]or organs  of lotomp toy
S /
d/i\qesﬁon , excretion and reproduction,

Pecdorod gr(dle— part of the skeleton of

humen beings that provide
attachment points and support
for the armg.

Pelvic grfdle, — Part of the skelefon of humawn
beings thad provide attath-

ment points and support
for the (egs.
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6-1- FONCTIONS OF SKELETON @
w The skelefon serves 6 m/o'Jor functions :

- Suppo(f

i~ Moyement

ui- Protection

iv- Blood cell production

V- Storage

Vi- Endocrine re_jutat(on.

i- SUPPORT -
= Skeloton provides the frame wofk which Supp-
orts the bﬁgi\tf and. mainteins jts Shape .

ii- MOVEMENT :
QThe,jom{S befween the boneS permit movye-
ment -
o Movemen! is powered by skeletal muscles

which are to the skeleton at various sites
o\ bones.

yit- PROTECTION :
= Skeleton protecfs many wial organs.

o Skull protects the breun, the Syesy angy

the innex and middle eax.
* Vertebrae protedts the spinal cord.
07@ cc;ﬂe, spine and  Sternum  protect the
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luﬂgs, healt and ma 4of blon vessels .
e The clavicle and scapula protect the

shoulclex -
e LliuMm and spine protect the diﬁesﬁve

igestive and U{f\ogeniml Systems and

the hip.
® Patella Or\d U(na PfO{e,b{ the kne_e &nd the

elbows respectivel
® (aipals and tarcods protect the wrist and
the anlle respediv;\((/.

ill- BLOOD CELL PRODUCTION :

= The skelefon is the site of haematopoiesis
(red blood cell formation), which takec place
ellow bone marrow.

w» Marrow (S Lfound in the center of long " bones.

Y- STORAGE :

® Rone matrit can store calaum and s
involved in calciumy metabolisM, and bone
MOYTOW ot Store iron in ferritin (iron- onfain-
(\”1 protein) and (S involved in iron meta-
bolism.
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» However, boneS afe not enfi/% made of
caleiuM, bul a mixtufe of chondroitin
sulfate and hydrocyapatite , the latted making
up 7M-°b of a bone. '

chondhoitin sulfate = a sulfex-rich compound
Lthed is a component of cartilage and
1S taken ag a de’do{j supplervent to
relieve arthritic and othet conditions .

Hﬂdvomjopah%e: Q Fydro{e@l calcium phospate
minefal .

vi- ENIDOCRINE RE&ULHTION 5
NS L

® Bone cells release a hofmone called ‘osteocalcin’,
which contributes to the r[e\Cfuiclt(on of blopd
sugaf (glucose) and fat deposition -

= Osteocalein increases both the insulin secretion
and sens:’h‘v«'/m‘\q. in addition to boowmj the
nurvibel of n'nsulc‘n-produu;ﬁg cells and reduu‘ng
storeS of fat.
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6-2- SEX-BASED DIFFERENCES ¢

= [here are ma(\y differences between the
male ancl feMO\(Q Slkele ('f.'}r)S, MOSt prominend
i the difference in the pelvyis.

=D Owiry to characteristics required (of the
processes of Childlbirth, the Shape of a femple
peluis s flatted, more rounded and proportipn

?H\# lafges to allow the head of a fetus to
pass. |

= (50, Loy of & female (S oriented moro
m{evio(!j whereas the male's coccyy is usuall
oriented mofe anteriorlyy 1his difference
allows more  ro0M fol a developing fetus.

# Men fend to hove 318;\H

—

thicker ancl lcmger

limbs and digit bones phalanges)  than
those o0f iwomven.

-) Women tencl to have natrower rib ¢ es,
salled teeth, less angulas mandibles, Jesc
pronounced (noticeable) cranicd features and
the Carrying onﬁfe of the forearn) is more
pronounced in femcles.

™ Ferviodes also tend to have more  rouncled
shoulder blades.
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FRAST FACTS: (Jus{ Fof lmow!ecgjﬂe)

o (steoporosis 5 a disease of bone , which leads
to an increased risk of fracture.

= (| birth, a neiniborn bobj haS oved 300 bones,
whefeaS on ovuoge an adult human has 206
boneS . This di{ference. wmes fromM a nuvibexs
of smafl boneS that fuse fro\?e%hef dur(r&g growth,
such a$  the sacruM and codx of the vertebrol

wlumn.
® Al of a baby's bones wntain marrow.

= Nmerican Society {for Bone Mineral Reseatch @semﬁ)
demons trates thot weigh-{-bearirﬁ exeruse Stimulates
bone 3rowfh. Only the parts of the Skeleton) that
are directly affected (bj the exercise will benefit.
mm-weig(ﬂ—beah’n O:U'(v(ty, mdudl’ng Qw(rww'ljj
and cjdmﬂ. haS no effecd on bone 9rowfh-

CHETILHC;E: (Just For Know!ec{?e)

= Co{h‘laﬂe_, orrgn'sfle, (ibrous connective dissue
found in humMans and veftebrate animals thatl
provicle support to the ckeleton at specific
site§ #hr()ujhoud the bogy.

= 1t is composed of speuc (1‘5ed cells , called
chor\diowtes 1 surrounded bﬁ Qa 33(0\‘(}\0“; mealrix
of collwgen , a lough protein.




w (he coftiloge sufface S wvefed by o membrane
lenown as the perichondrurl.

= The skeleton of vertebrate fetuses (5 composes
!0(90,(3 of cofh'log(i. wWhich is even (uc,((j replaced

by bone.
= Some corh‘lo&e persisls into adudthood-

')jt is fibrous and fubbery prouidr'rg support
Q{UDH(U to the gnds of bone tissue and to
the nose, ears, breaSthone , iracheq, lm’jrm,

' JO!’MS and. othes parts of the body.

= Come animoad skeletons, such as thaf of the
shavk, are coMpIu%l\L{ wréilag(‘nous.

PONE : (Just For Know ledge

= [Sones are pale 3ulow and have their own
blood vessels and nexves.

L4 W\Cj are G @Mbination of lu'u(ng ceds and

" minexals - |

= Bone cellS | called osteocytes, produce {ing rod-
like stradureS of bone minerals | calfed osteons
(Haversians systems) .

= Bones are SHf{ because they condain cryskals
of minefals Such as cadeiin] and pho<phode .

= ey are also thhﬂ flexible | because the
contain fibres of the body pro(em,co(lagen,
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so thod ‘(hﬂ} bend Sl{'(‘!i’)(((} undef S%fc:ﬁ, (Cther
. S
than cmdo

-}jn the middle of some bones ¢ je”j"““ff
marrow - [his makes newl cells {or( the blood
prOduLiCj million§ evevy second .

»ﬂ” O.F @ ’}bj’g bOﬂef COf\#(,u'n marrowl bu,{
b9 adwlthood, marrow is found mamlj (N
the breast bone backbone , rips fh:gh i
end  skull.

Sporfng

bone

Shaf't

Marrownl

Fc'g: Human %high bone.

TYPES OF FRACIURE

| U @_ﬁ%
l

Greenstick Simple Compound
Fracture Fracture Fracture
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CH nmeu

M lscmnueous]

1- CEBHMICS :

w CeramiCs (ﬁreek ‘keram oS, "potter’s claj ougu'nay
the arkt of mak:rg poHerj, now a genefal term
for the science of manu,facfufmg articles prepared
fyom pliable, ear}hﬂ mater(alS thoat are made
rj|d by exposure to heat. '

® (eiamiC materiads are nonmetallic , inofganic  com-
pounds — pnmamj compounds of oxggen, bul
also compounds of carbon, m'{r()gen, bofonn and

silicon .
= (eramicS includes the manufecture of earthenware,

porcelain, bricks and some kind of lilee and
~ stoneware.
R- PROPERTIES:
» (eramics possess Chemical, mechaniced, p&ysfcal,

thermal; electricod and magneh‘c_ propefties thal
disﬁrﬂufsh therd from othef matericds | such as
metals and plastics.
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a- CHEMIcAL PROPERTIES:

-)ﬂndus#n'od ceramics are pfimarl'lj oxides (wmppunds
of omﬁgw), but some are. carbides (comppunds of

carbon and heavy metalS ), nitrices (compounds of

nitrogen), borides (compounds of boron) and
silicides (compounds of silicon),

= (eramicS are mofe resistant to corloSion +han plas-
tics and metals.

= Ceramics genefally do not react with mog{_“’ﬁi,w'd;,
gaseS, alkals and acids. :

= Mos! ceramicS have very high melting points,
and cexteun cefamics can be used up to tem
es app{oachmg theil melting points.

= CeramicS also remain Stable ovey long periods.

pefatur-

b- Mecuanient  Properties :
LZIECHANICAL FROPERTIES ;

= Cexamics are ey tremel Strong showing Considerable

stiffness under CoMpression and bending .
= Bend s%rergfh, the amount of pressure e
to bend a matericd; 1s often used to det
the sfrengfh of a ceramjc.
= One of f{he sfror\gesf Ceramics , zirconium)

diowide (Zr0,) heas a bend strength similar
to that of steel.

q’w're d

ermine
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é ZiTCOnlaS I'C,{CLI.’”) (‘hel.{ S{'ren‘g{'h UP 4’0 the {'@J\’)p@(,

atures of q00°C -
= Silicon carbides and Silicon” nitrideS retain 1hejr

strengbh up to the temperadures of 14oo°c .

e ﬂuhough ceramics are strong. temperadure - yess -
tent and resilient, these materials are britile
and m%ﬂ break. when dropped or when %cw
heated of cooled -

¢ Prysicat ProperTIES ;.

m (eramics are less dense than most metals.

= CefamicS are also Mft’—mefj hard, reeis{fng Weaf
and obrasion.

= Pluminum oxide adnd Silicon carbide are ewfremelj
hard mateviodS that are often used to cut, gfind,

sand and polish metals and other hard madtevials.

d- Tueemnl ProPERTIES

= NMost cefamics have high melling points, meanin
thal even od hu'gh fempefadures, ceramics resist
deformation and refain s%rengm undex pressure. .

* Silicon nitride and silicon carbide for examviple,
withstand fempercdure ChangeS better than most
mefals do-

% lafge and sudden changes in temperadure
howeyef, can weaken ceramics,
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= Materials  thal “”d”ﬂ() less expansion of contrac.
tion pes dﬁgf“ Of temipercdure (_hanrje can
wilhstand  sudden Ch(lﬂ(Je_S in demperature better
than materiods that undefcao 9re‘odel de formation.

m Silicon cowbide and Silicon nitride expand and
condvaet 1ess durmg tempeveture changes than

Mos{ cexamicsS do-

e- ELecirient PropPepmiEs:
w (etlain cefamics conduct efedr:'u'fj, Qg chromiuryj

dioxade.
® Some cexamics may adt a$ a semiconductof, e-g

silicon carbide .
® Othey ceramics such as aluminum oxide , do nof

conduct eledn’cify at all.
= So, ceramicS can be used 1N electricad civeusts

acofding to theit electrical properties.

£ Magnetic ProPERTIES:

» (eramics Lon%Cu'm'ng iron oxicde (Fe;03) can have
maﬂne,h'c propertieS similar fo those of iron ,
nickel and cobalt magnds.

= These iron oxide- based ceramics are called

ferrites .
= Other ™Magnetic celamics include oxides of

nickel, manganese and barium.
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= Ceramic mggqe,l--f;, used n eledric motors and

electronic circuts.

B- MIANUENCTURE ¢

w The minerads used to make cefamics are duq
o

from the earth and are then crushed and aground
into fine powlder.
% Industriod ceramics are produced oM powiders

that have been tightly squeezed and then heated
to high femperatures.

& Tyaditional ceramics, such ag porcelain, tiles and

Po”% are  formed from powders made  [rorv

minefodS such as ciclg, tadc, silica and feldspar.
= Most industricd  ceramics

however are [ormed
from highly pure powders of specia

sauch as silicon carbide, aluming
titanate .

® The powder 15 first purified and then passes
through molcung process and densificokion process .

I- Mowu\'lg:

® The purified powder s added with small amount

L(‘\(/ chemicals
nd bariurv

of wox and plastics to make it more workable
and to 9ive‘i{ cesired p(:'abi(a'fy and softness.
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po The powdex con be shaped into C{_.‘;;p,p,._j_ %Jec(",
by Vay1ous mol(h'ng processes .

o SLIP CRSTING ¢ gt 1s used fto {0 hollow ceramic
obqect. The powden s poured into a migld
thatl has porous walls , and {then the maold i<
filled wWith woatev, The (_L\()N(arg action (forces

created bﬂ surfate tension and by Wefh’ng
the sides of a tube) of the porous walls
drains the wakey fhrowjh the powdeds and
the mold, leaving o solid lagen of ceramic
insicle.

o0 PRESSURE CASTING : CeromiC is poured into a
mold , and pressure s applied to the powder.
The pressure LondeAnges the powldes info q
solid lage of ceramiC thod s shaped to the
inside of the molcl.

oo - INJECTION MOLDING : It is used to make small
intricate oﬁed& 4t uses a piston to force
the ceramic powdef througha heated tube
into a mold,y where the powdef cools, horden-
ir\g lo the Shape of the mold. Ilhen the
objec’( has solidified, the mold s opened and
the cergmic piece s rermovecl.
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o __E_lTQUSION" Extrusion is used to make producks
such as ceramuC pipey tiles and brick. It is a
continuous process in which ceramic powdes 1S
heated 1N @ long borreJ.. Q‘ ,rofafing screvd then
forces the heated mecternal Mrough an O()e,’“'r\g

of the desired shape- As the confinuous form
emerges fron the clie Opem'ng, the form cools,

solidifieS and s cut to the desired Iengfh.

ii- DENSIFICATION ¢

w [ (ter being molded | the cefanic object 1S hected
in an electric [urnace to lemperadures between
1000°C and [100°C .

® Qs a reswlt, ceramic padticles meige , the o{oje_d‘
becomes increashylj clense, qhn’nkinj by up to
20% of its originad Size.

= The gocd of this he&t{ng process is to maximi’se
the cefomit’s sherg’rh'

c- AppLicATIONS:

o Ceramics are volued for theif mechanical properties,
indudinj Shengf’"\, dumbih’l'j and hardness.

w Their electrical and magne tic properties meake
ther veluable in electronic applications, where
they are used as insuladors; semiconductors,
conduttors and majnc’(s,
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w (eromics also have importont uses in the derospace,
biomeducad , construction and nucfear industries.

2- PLASTICS ¢

» The wofd 'plastic’ is defived from the wofds
plasticus” (Latin for "capable of mold(ng') and
olastikos” (9re.e’< for “to mold")

» Plstics are materials made of lafge, organic
.mole(_ules that can be formed into a van’efj
of products.

o The molecwles that compose plastics are long
carbon chains (polymers) that give plastics Many
of their useful properties .

® Plastic con be moade hatd as stone, Strong  as

steel, transparent as glass, light as Kiood and
elastic as rubber.

w More than 50 familieS of plastics have been
produced , and new fjpeg are curremi{\(f/ undex
development.

= Most plastics are made  [rom the chemicals
obteined from petroleurn oil.-
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A- Uses oF Punstuc @

m Plastic replaces many meted and ceramic i4eras

because it is ltight but durable 1 €:9: bath tub .

= Many items are wyapped and seaded n plastic
(afRer than papef bags - '

= Polsestev isSEasplastic thod s wide(j used. n
clo{hing manufacture .

-)jns{eod of wood; boats {oday are often rmade
of Qhor\g, l:’9hfwe_9ht plastic .

= Plastic is used for replacement body parts,
such as folse teeth. |

= Qerospace {ndusty uses plastics to make Strategic
mu‘luary parts for missiles, rockets and aircraft -

= Nearly nofo of a vehicles overall weight compfi-
ses of plastic materials.

B- TyrES ofF Punstics:

= DIl plastics , whether made bj addition or conden-
stion po’jmefljoth‘on, wn be cdivided into
two groups:

i- Thermoplastics
1= vamoseH(ng plastics

®» These terms refex to the differend WOjS shoce
tgpes of plastics respond to heat.
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i- THERMOPLPSTICS &
o Thermoplastics can be repea!(d{y sof tened bj
heaHng and hardened by (ocli}\j :

= ﬂtg molecules , which are linear or 3!:‘3%%?
branched i do not chemically bond with each othef

when heoded .

-}jns%ead. thermoplastic chains are held éogefrhe/
by weak 'van der Waal forces' (weak ahractions
between the molecules) thod cause the lo%
molecwdon chadns to clumMp H/)ﬂeihe( like piles
of en%angled S()c«ﬁhelh'. ,

= Thot's the reason wfy thexmoplastics can be
heated and cooled, af\d c()néeq,uenHj sof tened
and hardened repccdegl\uf, like candle wa.

= For this reason, fhcﬂ w@an be remolded and

reused cdmost md(’_(mife(lg.

ii- THEMOSETTING  Punctics:;

QTHexmose#«)ng plastics harden permanenﬂ% afltey

being heafed once.
w- these plastics consist of chain molecalec thal

che micadly bond oY €ross-(mk , with eaLh other

wlhen heated.
= kihen thermosetting plastics cross-link , the

molewnles create g Pefmanent, thyee.dimentional
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network that can be considered one g,'fm,{ molecule.
m Once cured; theimosething plastics can ot be remelted,
in the same way thal cured concrete wn nol pe
reset.
= Conseq(jenl\lj, these are often wsed to make hoal=
resistant products, because these plaslics wn be

heated to temperatures of 260°C withoud mel{irg.

(- FXAMPLES:

i- Thermoplastics :

Polxje(kylma, Polyvmyl Chloride Polypropjlene,

Poljdyrene, Polyeéhﬁlm& lerephthalate and
Polﬂamide etc .

ii- Thermiosetting Mederiod S :
Polgurﬂhane_, Phenolics Epoxg, Rein forced
plastics . Unsaduroted polyestels, Melamine -
formaldehycle , Urea- $’o(maldehjde_ ele .

D- LtmirATIONS OF PLastics:

& klhen burned, Some plastics produce poisonous
fumes.

= Due to their moleculay stabil({j, plastics do not
easily brealk down into s:’rv]plu (omponev’\ts, as a
resuft, disposal of plastics create a solid wiaste
problem, Plastics are therefore not considered brode -

gradable_.
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3. SEMICONDUCTOR :

= Semicondwlor 1s a solicdd of hqf/ﬂd moderial |, aple
to con cluct e(um’ci%ﬂ cd voom temperciure more

readiU than an insulator, but Jess gg;([,j gt
a M@.fO\( . 8-9.‘ Sl',l'u)f]' gg(r\qan,'urw etc .

A- EXPLANIATION ¢

= 0 semiconductors Ob_”"‘fj to nduct ela(rt'u’(j
iS in between that of a conductor and inSulator.

w Howevev, ot low temperotures, pure Semicondud -
tors behave like insudators, and under hr’ghav
teviperatureS or light or with the addition of
impurities, the wﬂduLHW’Fj of semiconductors
can be inweaSed drolma{ica(l(j.

= The ()@Sic_c\l propexties of Csemicondutfors are

 Studied in solid-state p)(wHQI'CS.

® The increase in conductivity with tevperature |
1(9»\{ or fMpun'Hes arises  LroM an increase in
the numbey of conduction eledrons, which are
the carriers of the electriced carrent.

l?In a pure ; of INtrinsiC semjconductor such as
silicon, the valence electronS, or outer electrons,
of an atom are peaired and shared between
akoms to make o covalent bond thod holds
Ehe (_((\(istal toqether.
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® These valence electrons are not free (o cary
electrical current . /ﬂ

m To produce conduction electrons, 1emperature or
@ht iS used to excite the valence elecfrons oyt
of theif bonds, leau(nn() them free to conduct
current.

= Deliciencies, of "holes" are le(4 behind thal
contribute to the flow of electricity - (These
holes afe said to be carriers of “positive elec-
tricitd )

®» This' s the phjs!'ccd oﬂ'gm of the increase
in the electrical condud(v% of SemiconduUetors
wWith {empeva{ure.

® The cnggj recLuuifed to excite the eleddron and
hole iS called the encrgy gap .

B- DoPIngG
o 1) method to produce free cafriers of eledr(ci(j
s to add impuritieS to, or to "dope” the semi-
conductor.
®» The difference in the number of vyalence elec~
Lrons ‘belween the doping materiol or dopant
(either donofs of acceptorsof electron) and host,

ives rise to neqgative (n-type) or positive (p-type)
carriers of ele[lg.t?ﬂ : j j
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- h-TyPE SEMICONDUCTOR

® 61 Oos.l'o QS,'.

® v ~
‘S".. .p. ol Evtra
' L4 &

clectron .
o L g
e 5‘" '%“ e Fig: Silicon doped with
phosphorus

an the above dx’ﬁ«\c]faw), each silicon oatom hge
Y valence electrons (represented by dots): two are
requited to form a covalent bond . |

-)jn n-;&’pe Silicon, atoms such as phosphorus (P)
with 5 vodence elecdrons replace some silicon
and prouidé extrog nﬁ’&h‘ve electronS  for the
conduction of elcdrici(’r\(j.

ii- p-TyPE SEMICONDUCTOR:

0 ¢ %
0Si0 0S5(0 0S50 Hole

Mt

‘é(' OQIO 2510

/ 0 Ll A ;
0500 05(0 oé{o th- Stlicon doped with

aluminum

-)ﬁn the abouye dl'ogrom’\, each silicon atom has

4 valence electrons (represented bj clots) ; two
are 'Qf(g‘"'ed to form a  covalend bond .

339



Faisel K Quresh:

-)ﬂn p-type silicon, atoms with 3 valence
eleckrons  such as aluminum (1) Jead o a
deficiency Of elecdrons, of to holes, which el

as posttive elettrong , which conduct electricity.
o

(- SEMICONDUCTOR [DIODE :
® ilhen p-type and n-type semiconductof regions
are adjace,m‘ to each othey, they form a semicon-
ductor cliode.
- The region of wontact of both the gp&s (s
called o 'p-n junckion'.
= N clode s a two terminal device that has a
h;gh resistance to electric currend in one directon

but (ow resistance: in the other clirection .
= The conductance propevties of p—r)junu;'on

cdepend on the direction of voltage , which can,
in turn, be used fo control the electricel nalure
of the device.

= Sefies Of such J’unch‘ons are used to make
transistors and other semiconductor deviceS such
as solar cells, p-nJundl‘on lasers, rectifiers ete.
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u- RAODIO (RECEIVER):

m 1) conuentional radio 1S a device used of howioe
thet extracts information (Sound) from rodio-
freq/uenc (r{) enerﬁj received. at antenna..

» Te_(,hm'col!j, it 1S an electronic ciyeud thod receives
iEs input from an antnna, uses elecironic
filters to separate a wanted radip S{gﬂal

from all othey Sngnalg picked up 23 this ante-
nna, amplifies it to a level switable [or
futthes processing, demodulates and decodeg
the on’gina( nfofmadion sf:‘gna,l, and gc'ue's its
outpwt in the for of sound or pictures efc.

A-ConSTRUCTION *
®» The essential omponertS oOf a fadio recesver

are:

i— An anfenna’ for receivr'/ng the ela(fomggnch'c
waves and conve/(h'rxg therv into  eleddricol
oscillations.

i— Amplifiers' for mcreaqinﬂ the infEnsf'/fH
of these oscillations .

i— Demodulafor' to separote on‘gma( m foYyma -
tion (base -band) freq(/xencj from carriey

fvec‘genég] -
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iv- A 'gspeakev’ for convelan the ivipulses inte
sounc wlaves audible % the human eor.
V- In most raduo receivers, ‘oscillators' to gene-
rate racliO-frc(Lucn\ca waves +thal wn he

"mixed" with the t'momc'rlﬂ Waw es .

B- WORKING :
oL : .
= Most modern radio receiveis are of the ‘supef -
h\eterocfj")ﬁ' {\(jp(’, in wWhich an oscillalor genercdes
a radio frquer\rc\q wave that S mived wWith
the incom{rgs Wave {hereby produu'ns a radio
ﬂac&lﬁﬂ/ﬁg wave of lowey {’re%encj; the (atev
is called 'intermediate f(&CLUQﬂ(_j.’
= To tune the receiver to clifferent frequencies
(stations), the frequency of the oscilladions is
charlged, but the inf{exmediate F’e%‘mcj a(wo'jf
remodns the Same (at 4s5 kHz for most A
| régen'vevﬁ and. at 10-7 MHz for mosi EM recaivers).
= The oscillutor i$ tuned by altering the capaq'{g
of the capacitor in its “Hank- circuit'; the

antennce (S simu‘laf% tuned by a capacitor.

= The mdic)—freqye ¢y receivec by antenna 1S
then fed to voltage amptifierg for amnptifica-
tion of Sl'gr\cxls‘
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o The amplified radio (‘fer(/uc.nc_tj then reachec
the detector (second detector) and  the mixef

((ivst cletector) . These detectors are simply
diodes ading as rectifrefs {.haf produce. an
audio- frequency s:’grm,l from fadio- freq/ueng
Sl‘gn&l-

® FM waves are demodulated or detected by
cirewits known as 'discriminators' or radio -
detectors' that translate the Vmﬁmﬂ freq/uen—
ces intfo va;g«'ng S(Snal amplitudes.

= [n the end, the audio- ffeq/uermj signal or
Ehe information ngnal IS (onvested into
auclible eound iith +he help of gpeckess .
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5- LﬂSERi
w 0 laser s 6 machie [device thal produces a
powelful beav of l(\'(jhf-

w The wofd 'laset’ s shoft for 'L(SM AmpLficotion
ty Stimuleted Emiscron C)?' Radiction'.

w 7 laser l;‘gh{ haos all woaves of Same Wwave -
)eng%h, saMe C"“ﬂﬂ and more s same direc-
kionN -

th i$ an organSe_d and oherend L/(gm‘»

_ = flpext Einstein first proposed stimulated emission),
the undevlying process for lasev action , in (3.
= Theoclore Mainan of Hughes Rircraft Covpolation
constructed the first Working lased from o
rubj rod in 1460.

R- TyPES®
= (osefS are 8ene(al/(£{ classified accofd(nj to the

matericd, called the mecium, fhfﬂ use to produce
the lases |f9hf~

- SOLID-3TATE LASERS:  They produce light
by means of a solid-medium, moSHj

rods of ru/b\«f cgsfol.
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e G s LASERS ¢ Their lasmg mediur) can
be a pure gas, a mixiure of qases,
of even metal vapour.

i - LIOVID LASERS: ™Most common 106(27 med -
iumv Qare ino(gam'(, djes conlouned n
qloss vessels. |

iv- SEMICONDULTOR LASERS: Most compact
lasexS - lasing medium  are layers of

semiconductor, typically galliunm afsenide.
V- FREE ELECTRON LASERS: These ﬁMP{O‘j an

arraﬁ of ma/gne)s Eo excite [ree elec-
tronS (electrons not bound {o afbrw;).

’

B- CoMPONENTS OF Soup-STATE LOSER :

i- Nctive mediumv or —ﬁﬁbubﬂ rod
Lasmg mediun

ii- A source of entigii——>n ‘coiled flusicccant
: h'ghf-

i- A pedf of  Silvered mirorg, one g{{sh{/[ﬂ
transparent from cented.
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Coiled [luovescent lu’ght

|

IR VANAVAVANANaWAWANAN mu

TO"C‘“g s
ref !ech‘ng / (9

miIlror JUVUVUVU

Lasef begen

Qubﬂ rod Mirrof,

transparent
from . centex

- MecunpnisM:

Incoming photon
/ ot /Eruited State

Electron

Emitted photon

Lowed energg
level

\Higher enerqy

level
A: Absorption B: Emission
: p(g: A: NDhsotption: B: Emission:
When a photon s When an electfon of

absotbed by an ctom,
the atom gou‘ns the enex
gy and one of the okoMm’s

electrons may junp L0 entrgy in the form of

the highe! energy level, photon and comes to
the atomm s seud to be S'O(md state .

excited.

an exuted atom [falls
ko a lowes encfg(j jevel,
it emits the ewcess
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w hkihen the cotled lamp 6"’@(3%65, it emits photons
wWlhich are absofbed bj the atorvis of the '-’J.b3
which malkes  them ex cifed

® Excited atoms when wme to groun(} stafe, H«,Cj
emit photons of same  frequenties.

= [hese photonS are feflected bj the mirrors, till
o beavt of lfgl«{ escapeS [rom hole of one
of the mirrors as a lagsex bearv) .

D-LKES :
a- Encloscopic Studies
b- Ant-ballistic missiles
c- Radof sysfawt .
d- Forming 3D images (hol;)\c]raphﬂ)
e- Surgery of brain and eye
{- Removing clecay from tooth
9g- (,uHinﬂ hard materials
h- Oefedirg filawls in  fabrics, ete
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6- SATELLITE (ARTIFICIAL)

= Sm‘elh"fes are o?jeds thal move n orbit arpynd
othed ogjeds of gfe_cdu MELSS .
= O satellite maj be nalural, like the moon, or

artificial, like an orbihreﬂ aircralt.
= Ovtificial satellite s oy objec’( purpoge(j placed

into orbit around Earth, other planets ofr the
Sun»

®» Sputnik 1 s the wlorld's (irst artificial satellite
lecunched bj Russia. on Oct 4, 1957, it was use
to broadeast Scentific data and orbited the
Earth for 6 months .

R- TyPes OF SATELLITES:

= Engineers haue dzstﬂned Mang kinds of satell-
ikes, each des/cgned to seyye @ Specific purpose
or Mission -
I- Communitations satellites
i Nauigohon scteflites
ii- Weathed satellites

- Millitarg sctellites
v- ScientifiC satellites
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Main antenna

~Solar
P’J.f:f,[:

Ba{teﬁj rnodule
ruster

j;T‘—ﬂﬂn}eanS
Fuel tank

F,'g:‘ﬂ Typical Svo’rellike,

i- COMMUNICATIONS  SpTELLITES:
= Communications setellites are used bj the

telecommunications and broadcashy\g mdustriec

lo cary rackio; television and telephone signals
oued long clustances without the need for
caables or  microwlave re/lgc.jg.

= Bimost all of the previvus cofellifes were
communications scder(ites.

® NASA launched the (irst telephone and televicion
sedellite "ATET's Telstar 1", in 1962,
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«—Satellite

W

N

N

: %
. : Earth
Point B (receiver) Point A (fransmitter)

Fig: Communication between point A and B

through satelite -

o Modem communications sotellites receive qm[)upﬂ
and redransmit informalion back to earth

p(ovidifrg television , telefax, telephone, raclio and
dBital data links around the worlel -

= Sﬂncom 4 follows a 'geosjnchfdnous orbit'— that
15, it orbits atf the same speed as the Earth sping,

keepinj the scdeltite in a fived posSition abovye
Eatth- This type of orbit enables uninterfupted
communication [inkS between /ground stations.

M- anqmaor\l CRTELLITES;

QNOWS(&“O" satellites help locate the poS:l-lOn of
ships, aircfaft, and even automobiles that are
eq/uipped with spedal radio receivers.
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= These satellites send continuous signals to Eafth.

» 0 special racio receaves on  Eauth transledes these
radio s«'ﬂnals into information about the sodellite’s
position, itks speed , direction and  how long the
su'gnal ook to reach the veceived.

m From this data, the receivel wn calculate (ks

own locetion.
= Some naw’gaHOﬂ satellite cystems use s{jnalg

frori seveved satellides at once to provide even
'm0{e exadd locokion infotmation b9 usmg the
method known as “trianqulation”

= The U-S l\lo«vﬁ lannched the first nau:gatcon satfe—
Nike ,” Transit 18" i I%O

MODERN NAVIGATION SHTELL!TE SNSTEMS:

pS~ The U-S- Air Force operates a systen called
the NAUSTAR Global Positioning System (GPS),
that consists of a network of 24 cate(lites
OrbiHng the Eoxth. 1ts lowation informection
acLuf&Lj veuies fron 100 metre to 1 eV
depending upon the receiver and method used.

GLONRSS = The Global OrbiHng Nav:gah'on Satellite

System (GLONASS) of the Russian Fedevation

nsSists of a networl of 24 satelliteS with
accum;g[ Similaf to Gp<.
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jii- WERTHER SATELLITES :
leeafhe.,«/ sctellites cafry camefas and othes
instrurmen+ts pomted owards Earth's almosphere.
= They can provide advance warm'ng of severe
weather and are a great aid to weather fore-

casting -
® Noationed Aeronautics and Space Administration

(NASA) launched the first weather safellite,
Television Infrared Obsevvadion Safellite 1

(TIROS 1), in 960, which transmitted almost
23000 pho#%(aphs of Earth and its atmpsphere.

iv- Minttrry SeTeLLITES :

QMong mflf{arﬂ satellites are similar to commef —
cial ones; but H)ej send encfr\c{pfed data that
only a special receiver can decipher (decocle) -

-)Mflimfg surveillance satellites take pictureg
Just a$ othef e_a«th—imcging safellites do, but
camefts on milHOVﬂ satellites usua/{j have q
highef resolution. '

= The U-§. Mili*&fy'f “Defense Setellite Communica-
tion €5€feM“(DSC.S) consists of 5 spacecraft
in geo%&ﬁonog orbit  that transmit voice,

data and television s(gnals between m:‘(:’fa(ﬂ
sites.
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» Some m(li%(ﬂg sctellites provide cdeda that s

~

available to the public. For instance , the sate((-
ites of the Defense Me%cnmloji(_a( Sedellte

Progroam (DMSP) coliects and  disseminate global
weadthex nformation.

v- SctenTiere SATELLITES:

= Cejentific Satellites provide data to map Earth,
determine the 959, and shape of Earth and

sfuﬁlﬂ the djnam(cc of oceans and atmosphere.
= These Satellites ore alo used to obseryve Ehe

Sun, the Moon, other planets and theif moeons,
womets | Stavs, 9&(0’\(_,(65 etc.

= The Hubble Space  Telescope (HST)‘ IS

3enem(—
purpose observadoly launched in

1900
& Somie sdentific Satellifes orbrt boclies O they
than the Eavth. The Maxs

9lobal Su(vejo( (M@s')/
for example, orpits the planet Mars.

B- Sateweite ORBITS !

N
= O satellite’s contiollers choose an orbit with a
pafticular combination of Shape

r altitude and

awgle (with Earth's eqiiafof) that will best sevye
the satellite's mission.
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o Most orbiks are circwdar, but some are elliptical .
® Some salellites move clockwise around Earth (as
seen froma {the Nofth Pole) , bud moSt sotellftec
move coun tes-clodanise.
= [ive orbits are important :
i-Geo%o«fl'Onorg Equatorial Orbit
i- Low Earth Orbit
ii- Mecium Eafth Orbit
iv- Polaf Ovbits
v - Sun- Synchronous Orbits

i- GEOSTATIONARN  EQuaToRtaL ORRIT:

= Satellites in quosfo‘#ionorﬁ Eq/ua#on’a( Orbit (GEOD)
are called 3eosgnchronou§ or Ea/fh—synchronous
satellites.

& Tks altitude is 38,500 km .

= Satellites in GEO orbit Earth around the equator
in the same amount of time that it takes
Earth {o rotate once.

B These Satelljtes daj above one point on Earth'
e%uofor-af all timeg.

» Dired -broadeast television satelitec (DBS) ,

Eatth cayveillance satellites etc arve all in GEO.
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ii- Low EnrTH Urer ;

= (owl Eo(fh‘ Orbit (LEO) has an altitude of
2000 ke of less .

= lessedr (uel is needed to reach LEO.

w [ satellite m LEO can obtain cleares ,‘mageg
of the Earth duc fo lesser altitude.

= [t can auoid Van Allen Raduation Belts, which
eontain heuwmful hrgh'energg particles.

® [t needg less powes fid signals to wmMmunjcate
with Earth than Satellites with h(ghe{ orbrEs.

= Dota {ransmission s quicker due to lesser
altitude -

ii- Mepivm ERRTH ORBIT:

® Medium Earkh Orbit (MEO) satellites orbit

- the Earth- at an altitude about 10.000 km.

= MEO satellites balance the benefits and
problem¢ befween LEO and GEO.

» The most cOommon uses of ™MEO are naviga-
tion and Ommunication safellites.

o The U-S- NAUSTAR ¢GPS, the RusSian GLONASS

ond Odgslseg, G private U-S. communication
satellite program, all use MEQ.
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jv- Porar OrBt1$:
= Satellites in polal orbits, orbit around Eatth
at ('-9hf uﬂsle,s to the e%uatc( oves both
the North and South pples.
= Polar orbit¢ can owuf at any altitude , but
most sctellites in polar orbits yse LEO..
= (WO sadellites be(ongmg to the U.S.- Neational

OceaniC and Atmospheric Acminisitation provide
weatheX information [or all areas of +he world
evexy 6 hours.

= The purposes of polaf orbit satellites include
obsefuing poles, Maping -0zone levels,in the
atmosphere | navigadion in ‘polaf regions efc.

V- Sunt- Synereonous Oeptrss

® O satellite n a Cun- sjnchronOus orbit is called
a Sun- Sjnchronous sadellite , and it ¢S SYNChIo -
nous ith the Sun with respect to Earth-

® ThiS satellite alwc«js passes ovel a certoun
point of Earth when the Sun S at the
samvie. position In Eaflth's skj-

- {un-g\ynchronous satellite has @ rurogfade
orbit (it moves clockwnise around Earfth),
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:  orbits in LEO.and orbits at a specific ang-le
S En respect o cq/uafor (about 98°) .

= These safellites are useful for phofographi
Earth, because the Sun will be ol the sarve
a.ng_le eoth time the catellite passes over a
point on Earth-

‘.'i, Tk
] P




1

Faisal ¥ Quresht

DIFFERENCE BETWEEN : (¢55-1996 — ¢559010)

HYOROMETER

(2O’O)ci;ﬂn instrument used to

measure eithel specifiC
310&\1{&& Or denm’U of a
||'W-

HYGROMETER
er of various fﬂ(ﬂ.: of
nstruments used to
measure  akmospheric
humidl'(bj‘

(& huM-

awn around th edje of
an area of shape ; e-g pef-
| imeter of a square (S the
L SuM of ks u sides.

() It is based on the hyd- | A gfmpTe form of hjﬁ,
rostatic principle of Arch-| rometer utilizes the charge
imeades . in Ieng%h in an ovgam'c

(ibex (often a i
an hed) brought about
by the absorption of
| molsture..
(i) Tt works at standard Standavd temperature S
- tenqpuo\fure_,umallj yoc.. | not necegsarfﬂ'
2 PERIMETER TELEMETER
Q—O'O)(i) Jt is a boundary line dr-| gt s a deuice used fof

mmsurirﬂ clistanceS direc-
El(_j that coes nol use
rocds or chouns cuross

the distance to be
measurec .
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. TSOTOPE
@OIO)(-" One of twio of more spec -
ies of an atom havinc
camvie. atomic numb but

different mags numbex

ISOMER
One of two of more
molecnales that confoun
the same oatoms but

have cliffevent arfonge-
ments of thopse atoms.-

(i) 450#0969 of samvie element

dif{ex [rom one anothes
only in the numbey of
neutrons in their nucleus.

g _ FLYING MAMMALS -
(20'0)(-,)75% give birth to their

ﬂS()meYS of tht same
differ fromi one
in..the

atoms

anothey onlﬂ
avraﬂgemenf of atoms.

BLRDS
All bircls (Cﬂ eﬂﬂs.

gounﬂ.
(i) Tey nowrish theif young | Bircs do not.
with mille.

(i) They have small but colid

bones .

Hawve mo&Hj thin, hollow
bones.

(iv) X and Y chrompsomes to

- determine sex .

7 and Il chromosomes
to determine cseyx..

(v) Only 1 species is known

yet i-e bat.

There are many spec(d
of bircls e-q crow, ostrich,

kmgfu'sher etc.
| 35Q




5 UERTEBRATES

(%gé%(-.,ﬂw have spinal cord .

Faical K Qurechi

INVERTERRATES

They do not have spinal
corch.

(i) They have endoskeleton .
e-9 human , cots |, snakesedc.

6 - UMBRA
(2009 ) Tre - darkes! porkion of
2002) Ehe shadow sl by an
astronomical object dur(ng

an eclu‘p§e.

1 HEAVY WATER

(woq(i)wa’cev that has hacl itS

2002 |
1qqq) Nydrogen atoms replaced

“deuterium '

With the hgdrogen isotope

Many of them have exo-
skeleton e.g: cockroach,

spidefS . while others do
not have skeleton at all
8.8 gpoﬂge ; J'e,lljﬁgh efc.

PENUMEBRA
n partial outer Shacowd
that 13 #’gh%er‘and lies
belween complete deu k-
ness (umbra) and complete

h‘gh’( in an eclpse .

HRRD WATER
Natufod watey, confmning
caleium and magnesiung
salts and t0O a small

ex tent, iron , aluminum and

olthes metals.
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(i)

consumed n large amou-

(iii)

8

Ha{mfu,l to ont's heolth of

nt. e
Used in nudear reactofrs.

—4- —

Can pose serious prob -

5MoG

(2000)(” A mixture of Fog and

(1)

q

smokDd or OtheX airbolne
pollutands such as  exhau-
st fumes.

Not harmful o

heol4h .

lems mm industricl <etfin-

85.

SMOKE
A mass of “?ﬂ par ticles
in the air that rises up
from somedhi Urnma.-
\ 0 mg berrj

ﬂ& is i’ormed wthen humi-
di({'ﬂ 1S high and the ar
so calm that smoke and
fumes awumulate neay
Eheif Source.. |

¥

AYOPTA

(wOQ)G)Dision( Ol)je.ds are not

v'i
()

cleaf.

It s usua;lj produted
b& combustion process .

HYPEROPIA

Neaf objeds are not
clear.

)Ege lens  becomes hafder
and wnvefgence takes
place before velina.

Ege (enS becomes Ialealkk
and (onue,{geme takes
place after retina-
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(i) For rectification, concave
(ens is used..

10 . MRAGMA

(2004 1) Molten of par{-iall\ul molten

2003) '
rock beneath the earth's

sufface .

11 PERISCOPE
QOOQ)('.;Q lory tubuwlar optical
ins{mmm’(,(e-g. on & Sub-
marine) that allows a
viewes to see objedg nol
in o cliredt line of Slﬁh’[.

1 X-RAYS
Q.OOQ)(;'A)X» rays are emitted bﬁ
electrons outside the nucl-
;eus.

;

rasal K Wuresht

F’Of fec,{lrtmtlf)ﬂ, (Cnye "3
lens is used_.

LAVA

Molten of par h’al(ﬂ molien
rocke thad erupts at
the eafth’s

OR
Magma thad erupts (S
callec

surface .

lava.

PERIMETER
D boundafy Une thal
encloses an area .

GAMMA RAYS
(‘:;arwma—ers are emittec
b_y excited nucleus reself.
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(i) Freqixencies uo&! fYfom
30 pe,mherté (10" hertz) to

30 em@ (10'® heftj) .

s re(ﬁiaﬂcies are

10" Hj ,

above

(ifi) Not muth d@mg(UOuS to
humaon headth -

N lot more df)nqemu:
g

and hg&deuS to - human

health .

Q\/) can not be produced alonﬂ
wlith alpha and beta
YOSS.

~F1ssion
() Hn enefgy releasmg procesS
in wehich an atom is split

13
2008
1996)

into Ewo of more smadlleY
particles.

Can be produted alona
with alpha and beta

!’C’ALjS-

Fusiown
An enefgy releasing p rocess
in Which two of more
¢malley atoms are fused

toge’(her to form a lavgey
otom.

(i) I€ nofmally does not

ol In 'nature .

ﬂ’c takes place n nature
ke stars.

(i) Fision on/lH"needs a lowl
enefoy for splitting the

- atom.

Fusion takes place o?y
unded massive enefgﬂ.
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(iv) ﬁt (s not envifonment

Faisal K Qurechg

[ﬁt IS mMore ENvironment

(rie,ndflﬂ. Ff(endzlj .
(v) 4t bhappens because of No chain feaction happens
ol o

chaun reaction .

(vi) Eneigy from fission n
be cont(olled-

Energj can not be controll-
ed.

Q/'.i) Fission reactors are cey-
eloped.

14 STAR

(2008 ) Stars are large balls of
1996) hot gases (mosHy hjdrogen‘

Fusion reactois are j@i

to be cdeveloped.

PLANET

Planets may be rockj, like
the Earth, or made most-

and helium) - 19 of gas and Uq/u,(d,
like Jupiter.
planet orbits a star .

(1) Stars appear to be still,

(ir) Stars produce. theif own
lighi and heat fhrough
nuclear feactions.

Planets rﬁdj on lughi and
heot obtained [rom stay,

(i) Stas afe much more
heovief and largex than
planeks .

Planets are mucth more

smaller than stars.

36U



15 POLLINATION

(2008 )4t is the transfer of pollen
Y ains from the male

skructure of a plant ko
the female structure of

a plar\t.

FERTILIZATION
It is {he process in wihich

3ame{es—-a male's sperrv]

and a female's egq of

ovur  fuse togetheY, pro-
duu’ng Qa S:'r;gt?_ cell thal
develops into an adull

‘o{qanism.

(i) Lt occurs Onr[ﬂ in plants.

It owufs in b()th animials
and planis that reproduce

SeNUG (8 .

(i) Pollination prepares the pl-
ant for fe«h'(d';cdion. :

16 TELESCOPE
(2008)i) An optical instrument used
to view custant objeds.

Fertilization prepares the
organis™ fof reproduction.

MICROSCOPE
An opticad instrument
used to view e_mHemely
small op‘)etis.

(if) By means- of compound
lenses Of (onle mIrfors
it mokes distant objecs

appear neaver and !age(.

—

It makes use of a
Sﬁstem of lenses to
produce a greatly mag-
nified image of an

o?'jed.
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11 i ANTIBIOTIC
(2008)4) A compound of a substan-
' ce bhod kills or inhibits
| the 3rowfh ol bacteria.

Farsal K Qureshi

VACCINE
Vacine i§ a preparation
that improves the immunity
to a particudar disegse . f

(i) Antibiotics  work  durin the
tme of dusease.

Vacine is taken once and
has permanent effect as
it bewmes part of the
IMMUN € fs\clsfem.

(W) Pntibiotics are taken afler
gelting infected..

Vaccines are preyentive
method that is taken

before geffm infecfed .

(y)ﬁtkmsbmkna.

9t kills wvirus.

(\,) Avoulable N ouff'e/e"ni
forms lilke tablets, capsu-
les, drops of oinlmenTs.

18 BIT

('loojf)('n)ﬂ bit 15 one birﬂﬂ du'gl't
199%
ileither '0' or '1').

Can be 9(\1&0 orally or
thrOuSh icjedion.

BYTE
A byte s collection of
BEbiLS:

Qi) ﬂt stofes a single numeric
. vodue , eithex 'O of '1'.

gt stores a single Char-
acter eq B @ efc.
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1 ROM
(2001 (i) Reronym fof "read—on/l&(
“hky memow'.'

RAM
ﬂcrrmfjr\/) [of " andom
aLL[Sg r‘flﬁf‘(\()fy_"

(1i) ﬂt is  slowey.

It is faster.

(i) 9t is non-voledile mem -

O(ﬂ-

4t is wvolatile memory.
g

(iv) In most systems it com-
es in the form of harcl

4t exists in the form
of chips.

drive.
(v) ROM can be used as vir- | RAM can't be used as
fual” RAM. - Virtual ROM-
20 EPIDEMIC ENDEMIC

@001)(:.) nn'ou{bfe@k of a disease
Lhot spreads more o‘ﬁuickg
and More eue,nsivetj
armong & group of people
thon would normally be

expected.

Describes a clisease
owumﬁ wirthin q part-

culaYy areal.
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PHOTOSYNTHESIS

(200%)i) Occurs onlj in planis.

Faisal ¥ Qure b

RESPIRATION

Ocwusfs in both aninpls
and plants .

(v) Involves the production of

carbohgdrode_g :

gnuolves the use of
carbohjd rates -

Qii) ﬂt cap tures Lugw( 6%(99

and converts it Eo chemic-

ol encigy

gt toukes chemical f:r‘ae/::,q
and breaks it down,

releasfns e“’{cﬁ .

(i) Sunlignt S fo_%u'red.

(v) 9t uses carbon dioxide and

22

Sun}(\c’ht s not requjred..

wiatey €O make guﬂar
and release oxXygen as &
by product. ,.

HERBIVORES

Q.OO?)(.:,)-@QJS to animals thal

consume. onl
uckS, for {ood .

plant prod-

9t uses sugar and 01y~
gen to produce enegy
ond release cafbon dio-
wide as waste.

CARNIVUORES
Refers to animalds thal
consume. the flesh and
mecd of other animals,

fot food .

Gi)%eg have flat, spade-sha-
| ped conines and dull, sho-
rk inCisors, to help them

9r|'ﬂd 1COOd.-

Thej hove sharp (nusors
and canings, to help theM

tear theif pre;\cf's flesh.
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Cin). Th%ﬂ rﬁere}g uh'lSe their The
mouths for wnsuming food
which (s Nhﬂ they oms

use their {eefh os
a \Weapon, makmg it

neCessary fox their mouth
hove Small mouth open- open(nﬁs to be rel.o«}n've(j

ihﬂs- lmg@(-
23 RADIOTHERAPY (HEMOTHERAPY
(2005)0)Also called rodiation thera-| RO called chemical the-
PY- rapy-

(1) It is the use of fargeted
rociation to destroy tumof
cells -

[t is the use of d(ujs
to destrog: rapidly dz‘u:‘dirﬁ
cells .

(i) gt targets onﬂ the cancer| 4t affects both cancerous
cells.

and non-cancerous cells .

(lv) gt is roagbl\cf used [or It is a full bod\cf" therapy.

lowrl cancex -

24 SPRINGTIDE  NEAP TIDE

QDOS)@)TM season of gprinj bet- | A tide that shows the

- ween winter and Summer.| least ranﬁe betwieen h:‘gh

and  [OW.
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(‘.i)_E ﬂ& ouurs once th (jear.

!

25
(’2005>(:)§t produces u‘ghf( by

cousing o substance called

. a phosphor to emit l«gh’(.

FLUDRESCENT LIGHT |

Faical € Qureshi

ﬂt ouurs tuuce a rsnth
between the [irst and
thirad ctmrkus of the
mMoon.

NEON SIGN
Neon signs are made
up of neon light that
use neon gas to emit

\{ﬁM.

(ii\*jt' emi ks wihite t.gm.

Neon St‘gns could be
colowrfud .

(iii)ﬂt comes in long {ubular
shape ond. can not be bent.

Jt con be bent into
many Shapes.

(iv)gt is used in houses and

"offices efc, for ugmmg
purpose -

26 ULTRRVIOLET

@005)0).4(:5 waveleng%h (s aboul
hundred thousandth of
a millimetey.

nNesn ng are used
in advertisement of
products and skoresS efc.

INFRARED
9es wavelength 1S about
hundredth of a millimeter.
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(i) Highex e,nef%. highef f(e({;
uencﬁ iwaves, Juyf above.
the Visible spectrum.

Relokively lowes enerqy,

lower frectten(ﬁ wiawes |
\’ju&k belows the visiple

SpeL{rurV),

Git) Ulkraviolet tends to alfect
the mMiaoswpic, af{eding
individual molecudes and
atorS.

23 FauLT

Q003>(")9t S the crack in the crust
of the Earih along which
there has been mouement
of the focks on either side
of lhe cvack.

}

Infrared tends to affed
things mac,roscomta;lg{,

eq, heating the O,z-]ecf
as a whole .

FOLD
Jt is a bend in a rock
)ayex caused bj forces
wiithin the crust of the
Eafth.

(1) & fault zone is where the
sides of the broken rock
have moved relative to
each othef-

Folcls usucd(j ocLus in Q
series and look like
waves in the rock.
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28 - CAUSTIC SODA

(2003)iy chemical name s
socium hjdrowu'de (NaOH) .

Faisal K Qureshi

CAuSTIC POTASH

Chemiced name (S
potassium hydroud(g (KOH).

(i) A brittle white alkaline
solick.

A caustic towic white
solid -

Git) Used in the monufoacture

of pape, Yayon, s0Qp
pharmaceuticols -

29 | SEM
@003)0) ﬁ\cmwm fof "scanm’rg
electron 'mfuoscope_"

Used in the manufaciure
of soap, dejelger\is,mgj»
ches h‘cuid Shampoos, e4C.

| TEM
Acronym for “transmission
electron microscope.”

(ii) Election bearm) scans over

suvface of sample.

Eledron beamv passes thro—
ugh thin sample .

Qg’:’)jmoﬁe is shown on TV

monitor.

Jmage is shown on
(luorescent screen-

(iv) 9t can majm'(ﬁ upto
about 200,000 times.

It an magm'(g up to
about 500,000 times.

(v) Jes resolution or resotuing
power is about +2 nm.

9ts resolution or resoluing
powev is aboul t0-2nm.
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30  ROTATION OF EARTH

QOOZ)“, Rolation of Earth tokes
place, on itS avLis.

REVOLUTION OF ENRTH
Revolution 15
avound. Sun.

(ke motion

(i) 9t causes d}lﬂs and. nightl
to vo@.

3& causes the variction
of seasons.

i) ﬂt tolkes approx: 24 hours
to rotate once .

31  MONocot PLANTS
(2002)) Their seeds are in one
prece e-g corn.

9t takes aboul 365-25
daﬂs ko revolve once.

DILOT PLPNTS
Their Seeds can easilﬁ

be split in half e-q pea.

(i) Thed have [lower par{s'
(like petals) in multiples
ok 5

Theﬁ uSual(j have ther
in Mul’u’ples of U or 5.

(i) Wj have veins bfanchi!g
up and down the lea(’.

TR;L\L{ have veinsS branch-
ir:ﬁ frov) a thick central
miadviD -
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32 NUCLEUS
(2002) i) 4t 15 a membrane -bound

~ofganelle found mMm all
| eukanjo’(ic cellS -

Faisal K Qureshe

|

!

| NUCLEOLUS
Igt 15 A NoN-memb (ane
bound structure found

wiithin the nucleus.

(i) Jt condains most of the
cells 9ene,h'(, mocteviec and

is involved in protein syn-

EhesSis .

de is composed of prolfein
and nuclac acids and s
indolued in the manufac-

ture of ribosomes.

(_(6) qt g gpimllﬁ round and
- oetupies aboud (O of

4t appears ac irreqularly
shaped frbers and

the c_etlé foted Volume. .

33 DNA
(20001 gt stonds Sor deonyyibo-
nucleic acid-

granulac.

RnA
4t stands for ribonucleic
acid -

(i) Found. in nucleus.

Found n nucleus and
C3t0plasm.

Suqa/ 'S ribose..

G'l.l)', Sugaf (s d(’,O\ufriboge_.
(iv) Bases are adenine H‘j P

mine , cjfosinc and quanine.

Bases are.adenine, yraul,
c(jtosine and quanine.

S—

(v

ﬂ& contouns ge_neh'(f ing -
fructions .

9t translates the msiruc-
tions of ONA and Syn{he_
559, profein.
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(vi) ijiwllﬁ a double - stianded
molecude with long choun
of nudeotides. s

Mongl a s«'ngle_—gHanded
Mol e with shortey
chauan of nuclep tides.

(vii) Helix geometry of DNA is
of B-foim.

Heliw 9eomc{rﬂ of RNA
S of A-fLormw.

(vi)) DNA IS wmplde/lj prot-
ected bﬁ the bodﬁ €.
the bodj dQHrOﬂS ensy-
mes that cleave DNA.

RNA strands are ondti-
ﬂuallj made , broken
and. reused..

(ix) Can be damagea bﬂ

gxposufe ko UV rclyg.

34 BRASS
(20012,-@# is a combmatlion of

copper and zinc .

More resistant to

dow\ﬁ{ge bj OAV ?\L{s.

BRONZE
Je is a eombinadion of
coppex and tin.

(i) ﬂt iS mofe (9((2\1./(9"\ 3reem',

sh, bluwsh in wlouwr.

3& 1S bfowm’&h in wloul

(i) Less ewpensive.

i
!

Almost 4 EimeS more
expensive than brass.

(iv)] Softer and wWeakey .

Harder and stronger .

) | less cofrosion and abrasion
resistant.

More corrosion and abra-
sion resistant.
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(vi) It melts at lowed terviper-
ature and is polished

easyj-

35 BLOOD

QOOl)m gt condouns red blood cells,
white blood cells, plasma
and platelets.

Foisal K Qureshe

s melting point i
nmMuLh highf/( thav)
and is polished with difl-

ic%.

brass

LYMPYH
gt is diluled blood plasrg
conf&m;"\g Iafﬂe, nunibess
of white blood cells.

(i) Red in colowy.

Milk(j in wlour -

Gi) ¢ is pumiped by heart.

r

4t mobilizes by the nor-

mol moverment of the

bgd\tj-

(iv) f]l: is acsociaded with the
circulation of cgllﬁen and
. ca¥bon diovice.

ézg Lunction s en{{relj
defensive and 1t formS

a part of a—part—of

IMMUNE system.

(v) ﬁt is pufified in the kid-
neys-

It s pu;ifu'ed ' ljmph
nodes.

(vi) 4¢  {lows thvoujh the

| bodj in circular motion.

4t moves in sirg(e
clirection.
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56 SMALLPOX

(?Ool)aymarachM by the app-
eafonce. Of numerous ve-
sicles on face, trunk and

limDbS .

MERSLES

Lha/a(,%ejg?@d. bﬁ recd

®,
spots on skin, fevey,

malesse (illness) and
n < g
eﬂlm@ed L/HMP nodes .

(if) Todeg it s almost efadu -
cated bg vaccination.

e P19 IRON
(2001)(1) Ivon with about 2-U o/
carbon is «willed plg iron.

9t is not eradieated
3@'( .

STAINLESS STEEL
Lron with less than ¢
carbon,; and chromium S

called stounless steel.

(1) ﬂt is crade form of ifon
and is processed fuvthey
to. form steel, other atlloys
etc.

gt is an end produdt
after addition of chrom-

iul in steel.

Gi) gt can not be used tO
make  produdts diredl\j.

qt can be used to
make  products ah'redlj.

Qv); 4k is not durable and
con rust wiilj-

\

4t is dufable and
do not rust easily-
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38 ALLOY
- (2001)(5, A subsiance that is A
mixture of two of ™more
medals, or of a metal
with a nonmetallic mat-

evial.

3Q ISCTOPES

(2001 ) ﬂso(opes are elements
A with different mass num-

1998)
ber¢ (atomic mass) and
came atomic numbey
(number of proton ér ele -
ctron). |
a0 ARTERY

(2001('c)ﬂrtevies ca(w purifl’ed
'998) " biood from heaft tO

differenl parts of the

bocklj-

Faisal K Qureshi

- AMALGAN]

An aH}()j comMposes- bj
mercu\y and othed

meted s walled arv)algam.

1SOBRARS
Jepbare are elemends

wWith game mass nunv-
ber (chomic mass) and
different atomiC num-
bevs (proton§ of electrons)

VEIN

\/eing carrﬁ impure blood
from the bodgj to the
heart .
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ol . BRARRAGE

(2001(.) 4” ba{rage, entire ’CfBH’)

1938) across the rivev i-e bet-
ween the bankg S pro-
vided with 3M8S ha\ung
their bottov neal the
yive(-bed.

DAM
Dam has Spi”wc\lj godes
alrmost neax its top
level- -

(i) The stomﬂe behind barr-
Ge iS Solal\j created bj
the he_.‘ghf o the gcdes.

a2 CARDIRC MUSCLES

@000)(;,) The:j are condirolled bj
inv-olun{anj nevyvous Qjcfem.
‘ .

Qloraﬂe behind the damv
IS mamlﬂ clue. to the
he_i\gh’t of concrefe struc-
ture and. partially due
to the gcde hefgm-

SKELETAL MUSCLES

I”hej are. confrolled bj
coMadic nervous gcjsfem.

(i) Found in “heart.

Nttached to bones.

i) Theif cells are  semi-spindle
N Shoape.

Their cells are cdlindn'cal
(N shape.

(iv) celis are Shordter.
l

Cells are longe.( thav
carciat muscles cells.

i (v) There are ony 1 01 2
nucler in their cells.

Tﬁeg have muwlti-nucleated
cells.
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| ,
qz | HAZE MG
(2000)) 4 is mist, cloud , or gt s the mixture of
| o ke suspended in the fog and. smMoKke or
atmosphere. and obscur- | other aurborne pollutants
:"”3 of obshuch’nﬂ the such as exhaust furses.

viend.

4y HORMONE ENZYME

(2000)('i\ Hotmones . trave| thr()ugh Egjtjmeg are m{ayg/(;,
Ehe bodj to initiote a and speed reactions up-

process.

(i) Hotmones adt inclifect! Erjjmes add diredfy on
Lhrough cells e-g: insulin | the fhipgs H\eﬁ are going
causes cells to conyerl to effect, eq: amgmga

- gluwse to glngeﬂ- (an enzyme. in saliva)

dnredlj brea ks down
starch to Suﬁarj-

(i) Hormones control aspects | Enzymes meduate all

of 3rovu{h and metabolism| reackions in cells, their
suth as$ changing of voice, |structure and Syn thesis
| development of masculat- | being determined by
ure du(ing pubeﬁj in DN .

moles.
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us  SEDIMENTARN ROCK

CZOOOU) R)(Mcd b} the. accunala
Lion Of other evocled

material.

(W) ()Sual((J {»‘ounc[ N wede

bodl’(i.%\. e Sea, Oceans etc.

O

(i) SeCUMCV\}OH} mcl\g include
Sh(llC, llMCSfOnC_, candsto -
ne etc.

qé6 PRODUCERS

(‘2000)(,' Produce(S are. the o((}an
igmS  thed manufacture
kheif own (oo
i Simple (norganic SthS =

tances, eg: a green
plant.

(‘'rorv)

(ommoenl y

[GNEOUS ROCK
Formed when NU‘J'\ 18|
(molten roc k) have cooled
cdown and soliclified. .

7 ([ound ::rwv‘jrd(;‘
the Earth's crust Of

MG HL

lqncous (0ckg mclud(
ch.\mt(  basalt etc.

(ONSUMERS

Consumers are the efgan-
isMs  that feed on other
OrganisMms, of on mMade -
vial derived from theny,
e:q: herbivores, camivores,
WOIMS, ﬂm\(J(, bacteviq,
etc.
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ANIMAL CELW
() Inegular round shape due
Lo the absence of cell

uz

rausal K Wuresng

- PLANT CELL

Fixed (rectanqular) shape
due to the presence of

wiall. cell wall-
(1) Plastids and chlofoplast Plastids and chlorpplast
are absent. are. present.

(i) Centrioles are present.

Centrioles are present onl
in lowen plants eq alga.

(iv) One. or more small vacu-
ples are precent.

One , lmge centrod vacy-
ole, t&k.’nﬁ up to 90¢(
of cell volume is present.

(V) ﬂe turng sugar mto ,carbon
dioxide to moake ene{ﬁj
(respiration) -

g8  PROKARVYOTIC CELLS
() No pre-defined nucleus.

4t turns @rbon cuonide

in to Suja( ( phol'onrvH\es(g).

EUKARNOTIC CEWLS
pre-defined nucleus s found.

Contcin no memMbrane.-bound
organelle_s

tontcun membrane. bound
organelles.

(i) Chromosomes are duspersec
in the cgtoplasm.

Chromosomes are (ound n
nucleus .

() Smaller — typicall
metef in au'aﬂ%etef-

©-2-2 miCr)-

Iarger— typically 10-100 mic-
rome teys in clicameter.

(iv) Have citculor chrompsomMes
~and lack histone proteins.

Have lineaX DNA and contaun
histone proteins.
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qq | AN EURON
Qqqq)(i’ A cell, usually consish'rg
of a cell body, axon and
dendrites, that transmits
pevye impulses and (S
Lhe basic wunit of nervous

Sjs{er\/l-

NEUTRON
A neudral elemenfa(g
particle with a zero
electrical charge and. a
LSS apprmu’ma{e(j equpl
to that of a proton.

(i) Found n nevvous ;jsfem.

Found in nucleus of
akons.

50 MITOSIS MELOS (S
(1999)) 4t ocurs in somatic b occuss in sex cells.
beeelse: .
@) gt produces 2 daughter | gt produces d daughter
cells - cells.

() DNIA replicates once .

DNRA replieates twiice .

(v) There (s no crossing ovef
involved.

Cross over 1S involved,
which results s clfferent
9end«'(_ features N all
clauthef cells.

(\I)i Cell divides once.

Cell divides twuce.

Numbex of chromosomes
are same in both parent
and daughter cells.

Numbexr of chromosomes
is  half’ in daughtey
cells as compared tO
pafent cell. 383




51 CLIMATE
(1999) i) 4¢ defines the cond<tions
of odmosphere over longef

periods like an entire year

or decade.

Faisal K Qureshi

INEATUHER
4( definesS the cwond.(tions

of the odmosphere oyeq

QA Slf\of{ PUiOd 2-3,0 d_f,ujl

of weeld of month -

(1) Elements of cimoate are
{empa(c«{ure, hum idd %3, pre-
cipitation, cloudiness, bri-
ghfness of the Sun, wisibi-
lity wind and odmosphenC
pressure .

dts elements, aJ()r\a vtith

all those of climate, alsc

L/

include. veun, houl, Hhun -
derstorm, and floods efc,
which are short texn
events. '

(i) climate is whod you expec
acofding to avemﬁeg of at-
mospheric conditions coll-
ected oven sevefad years

at a place, eg: "a very
cold \MM{@V s

kleothex (S
cet on a paflticuled

day — wthe ther in augrdan-

whatrﬁou

{ce or not with the fote-

cast of the ch:d, eq-

52 HMARD WATER
('qqg)(i') Hafd wader contaunsS mine-
rals - magquium and

"o V"é&i cold cicﬂ".

SOFT WATER
Gofl weder has minimum
or NO Minexed con tent.

caleium.
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) jk PO S5 Hf){()uCJh so [
roCls H»c,rebj collect a’n(J
minexals ; before r(’_adu'r\g

the pipes for S(AP[;H-

(i

gt passes H».rcu/jh hatd
rocks like granite and
hence go,lhﬂjf PAMNIYIUTY

o1 no mMinefpls .

(i) 4t has health benefits
eq. prevents heart diseases,

lowers blood pressure, 3ood
for bones.

53 E-MAIL
(1998) i) atso called electronic mail:

4(- iS gocd for woghmjj

and bcdhing pulposes,
good for skin.

SNNIL MABIL
Niso called ord{nafﬁ m |
or postal maoul -

i) 9k s faster.

gt is slower .

(i) BQing a soft LopY 1 it s
less reliable.

Being a hard copys it
is more reliable.

liv) Elecfronic devices (e-q:
computer) afe required on
both end$ aloy(xg wiith
connectivify.

o Such H’u‘r\js are
Vec(ty'red,.

(v) MosHy it s o typed

meu (-

|

MosHj it s a hand-
written mcdl-

285



54 ~ APES
(1998)(i) The ape farvily consists
of chimpanzees, orar\\ﬂu—
tans, and 3on‘uas.

Faisal ¥ Qureshi

~ MONKEYS
The ‘monkay [ar\m‘(j
consiSts of old and new

2% 1614 k(e(js :

(“) Apes are more (nbe{((gem.

Less :'n{el(iger\i {thon
apeS.

Gii) lafger brauns and  bodies
Lhan monk(’-ﬁs.

Thej have smallef brodng
and boclieg. -

(iv) Broad ba_ck and. arms lon-
ge( than the l(e\cfs.

Slendef, long chest and
lengkh of arm$ is eithes
ecLuaL oY Shortey than
(e_ngkh of leﬂs.

(v) Apes live more ecomfortcb-
|8‘ on ground-

Monkajs afe more used
to the Ufe on A{rees.

(vi) Not (ound all ovel the
worle .

Found all oved the
wiorlck.

(vii) Nl openinﬂg are

Naged open (r\gc are

younded . slanted.
Q/‘i’l’v) Do nol have wepbed Do have Webbed
feet. feet.

() hey have opposcble
thumibe (ke humans.

Do not have opposable
thumbs.

386



55

HYOROSTATICS

HYORODYNRAMICS

(qu)(., ﬂé is the Scientific Sh/cl\(/ gt is the area of Llud

(i)

56

of the ecLUbnuM of

qux/u‘ds at vest and the
(orces anel pressure exert-
ed b(j them.

dﬂn&m&“ and deals
wiith the f(udy of h?u_(d:

N motion.

4t involves problems Like
bdoync& and Llokation,

pressure on dams and sub-

me{ged devices and hydr-
aulic presses et .

COMET

(qqe)(.) ﬂn astronomiccil ob ect thal
IS composed Of 6. mass of
ice and space dust and

 has a (ong luminous  koul

(ir)

l
procluced % \(apor:'sation

when it passes close to a
SECuy -

9t is concerned wiith

such matters as friction
and turbulence genefoted
N pipes by ﬁlow(vg lig -

wics etc

METEOR
A mass of rock from
spee that buins up
al tex entering the Earths
atrmosphere. .

It has an orbit.

Jt does not have any
orbit .
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51 ELECTRON

QQQB)(;, i s an e,iemen{ay part-
icle of atar that revol
Cves around nucleus .

raisatl K Wuresnit

HOLE
A . hole is the ladk of

an electton at a position
where. one could exist
in an ator.

Gijﬂk (s nﬂgoh'vey charged.

4t can act as a carrier
of a positive chafge.(lt
ic diffecent from positron).

(:'u.i)f 9e is real .
58 AUTOPSY
Qqqe)m s the medical exam-

‘nakion of a dead boﬁg
in ofdev to establish the
cause and Circumtences
of death.

b ;5q | C-U-
Qqq?')(ii)Shoft for control unit-

‘f]& i$ concepfua( !

BlLOPSY
ﬂt is the removal ofa
sample 0f tissue from G
|.‘uirl<3 pexson for labor-
ah;r\q examinadion.

A-L-U
Short fof arithmetiC
and l%ﬁic und -
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i) 9t is the most impoftant
part of C-P-U (central pro-
cessing unit) as it contr-
ols and coordinates the
activities of all other unt s
i-e p.LU, memory unit,

input and output units.

gt is the part of c.p.U
where the actual dato
procasgirg tokes place .

(i) 9t inter preks instructiong
and transfers data from
the main memorr\c/ to the
A-t-U for proul%l'rg.

60  HARDWARE
@q‘“)(ilﬂk'(s the Q@Pmen{ invel-
ved in the function of &
computey.

ﬁk cafries out arithmetic
opexations suth as addition
subttaction, multiplication
ond. duvrsioN; and pexfprms
cerdaun lgﬁ:‘co( operotions
of sdegting,sor%inﬁ and
(,omparmg-

~ SOFTWIARE

4t s the set of instruc-
EionS thot causeS the
hafdware to do work.

(ii) Hordwiare is l;an( ible.

Soltware 1S in(cmc]ib!e.

(i) Hardware s of 3 types:
a- lnput — keyboard, mouse el
b- Output- monifor , printer etc
;c—Sko(age— USB dyive, hard
disk etc.

{
i

Software S of 2 fypes -
Q- System Software — unix,
linux, widows efc.
b- Application sof tware—
Ms office, photoshop efc.
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61 PERSONAL (OMPUTER

(199%)g) pc. s meant for 1 usef
G a time.

Fousal ¥ Quresht

MalN FRAME
Main frame. (S designed
for multiple users,

(11) 4t is also called ‘micro

computed” and i very
cralley than moanframe.

It s bigger than PC
and could be of the
gize of a re{r(«'je(aio(.

(i) For 4 user, it provides
good processmg speed -

For induvidual users, it
provides a foqflfj decent
speed -

UV) On ovemse, (t processes
30 mn instructions pel Sec.

on average, it processes
250 mn instructions ped
second .

(v\ﬂt (S ve(ﬂ cheap no&\fadoJug

gt is muth more wstly
than PC.

62 THERMOPLASTIC

(199b) i) ThRermoplastics can be rep-
eatedly sof tened by hect -
ing and hatdened by o (-

inﬁ-

THERMOSETTING PLASTIC

The(mO%(Hn\g plastics
harclen pexmanenﬂj aller

beir\j heated once.
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(if) Chams of themvioplas Hic

are held &oge%her bﬂ eak
yon dew Waal forees whi-

ch vepea{*ﬂi(:j loosen and
tighten when heated and

cooled reschl'(v;lg :

plastic
once., (Es

Thermosettin

When heat
chains chemically bond,

of cross-link with eadn
other which create a per-
manend, three-dimensional

NLtALOY ¢ -

(i) Examples: polyethytene,
'polgs’(ﬁrene, poly amide,

Examples: polyurethane,
phcno((cs, epoxj,’ e tC .

poly propylent etC.

63 LUNRR ECLIPSE

('q%)(') ﬂk ocurs when Earth
comes between Sun and

Moon.

SOLRR ECLIPSE
4t owuls when Moon
comes betieen Sun
ond Earth.

Gil 9t is visible on the entife

9& (S onlﬂ vistble in
very small por tions.

nigM side of the Earth.

(1) Watching it with naked
eyes s absolutely safe.

Watching it with nalked
eges is vucj dcmgerous.

() 4es duration may last
for an houf.

Jt can be {rov Six tO
sevenn minutes at best.

(] 4 generally ocurs twice
e o yeor.

\/7
=

(ep\

It owurs once eve(y 18
MonNths.

3Q1
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/ b4 ASTEROID | METEORITE
QQ%)(,, An ivreﬁularl\cj Shaped rock | An o@ed fromt outey space

that orbits the Sun, most-
y occurind N & band aste-
roid belt between the or-
bits of Mars and Jupiter.

RENEWRBLE
ENERGY RESOURCES
Oq%()i) These are the sources of
energy which clo not dep-
lete. with time., eq: solay
enerqy wiind ene@y et

65

that impacls the Earth

and. Survives in sorve
form.

NON-RENEWARBLE
ENERGY RESOURCES

These are the SourceS of
enefgy wihich eithex clep-
lete or therir rote of con-
sumption (S fas{el than
rate of production, eg:
fossil fuels etc.

(ii) To produce energy their
plants need larger area
ond no input, but main-
twance.'

To produce enc@y. their
plants need smaller

area. and ontinuous
input and mantenance.

Qﬁhhej are  non-pollutant.

Thg afre pollutant.

G\/) TV\C& 3ldd COMpa(o‘h've(ﬂ
lesser ene(gy-

Thej 3!’&(0‘ MOore. ene(gy-

{ (v)] They afe enuironment - fr -
B iendly.

Thej are not enuiron-
men{—fn'endlj-
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66  EXOTHERMIC REACTIONS

QQQ())(Hﬁh these reactions head
i¢ procduced as one of
the end products.

LIS

ENDOTHERMIC RERCTIONS

'ﬂr\ these reactions heat

absor bed..

(i) Enthalp (tharmodynar\m(,
: PVOP%‘Q'? change (S alwcif
nf_ﬂwh\le

En{halpﬂ charge (S
olwaﬁs positive .

(@) The end produds are
stable .

The end products are
less stable.

(iv) Most exothermic Teactions
are spontaneous.

Most endothermic reactions
are. not spontanesus.

(v] Examples: buming of can-
dle, wood and neutral-
izodkion reactions etc.

- END

Examples: Melh’n9 of ice

pho%osﬁmhms etc.

!
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