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(Physical Quantities and Measurement)
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ISR Bk
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(Motion)
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Nicolaus Copernicus (1473 1543)
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Qiic)

20km + 30km + 30km + 20km + 10km + 10km = 120 km
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2.2 T3S 8 fS (Rest and Motion)
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2N SIFICR NLFIRPHL A ! FICG2 SN A0 AN (S 7= § 200R T&d e 3 k.,

s = 3km (%%7 fce) TG e L
ST TN 3 BT &2 G (@ (Tea i)
V=;=§=1km/hour WReR @ LT!

P2 (ST T (N TF TR 1 km/hour! O 572 @3 W2l peice oy Nify fox
oy 9 et @ofr, yaw RIS M = 3w gfe 95 @tT 3 km 3@
5% 5@ I @1 G 1 km/hour (TN T T2

JIARGT ST &6 e e A @1 T o AT F@ Fo1 (/eF 97 MR |
GIZOR AT *12F YL 51T T07 2ItF FCeT (67 qoTR | ST Mi2e foiE rdr (o @2 51
o AEET 100 FEE PRz | AR e @ Fo? RATS AR AW T TR
FOLT I FRCR GT6T ([ FAC® A | @ (ACF 1941 MR @Ry GRS 663 arre
SI2 I RO ¥ ! FICSE B TR 21 (5 Z00R *5! AH @0 G @ ¥y, ©IF A 93
T @ OIFAT @ w5t AT 747 AfteeT w3 effs Yzreg g ©iF @67 @ foet @
MBS *«) 77— B b I @ T 2 GI61 %« CAC FIA (A7 R (©F | (OFCAA
o A, FE2 NEGR @ FE et o Wi, 0 @7 7w T et wiwed, @67
SEROIE FIBIPIT P MR |
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uiic)

AT TS 2R | FfS (T3 W, ©IF T AT (T TF I GF AL T AHF FIOIFIO
FACS 2 ! FI&E [ DI 9 km (0B N T 516l (+A10=Z ©IF (ST 7@ Tpfe

o~ |

9
3= 3 km/hour

wpied Si@r LT 1

5% o (@ 7 (SRt | FEE Nfew @ETee GioT Afey, o 1T Ffe

V=

4

100

= 25 km/hour

BT (MBS Wy 77 | (FP5AR GBTS o7 FAR Frhod (IR (AT e 2T Ie10e 261 1Y)

TriEe 2.7: @ 99 wfeq Wik
Gy WA SAEROT SHIRES (72 |
€@ AT 61 Jo! e (26 @361
ARFCE (4 o GBTE R
Tt (TEIRR | 2NeEET e
e T TFhere ATHR?
e @I AN [eRe (2R
2.15)

Tex: 93p ol Face of v RS
AT (@ MEOE Ffed  @FIEr
e Tr T fow dfs e
@R ey ! IR @fs

&R 2.15: TOR (I04 G5 {1 CIRACAT =T
7le qF TS (@0 e 27 |

ez | GG T e (@@ oIt oifoq e e zrel 71 [5g @ry ez o Mo
T TR | FIE2 Wb IR TANFhed SRIRFT— FACACAT 7! TN 26T ANFS Z002
TR T8 TIPS TER (@ AN S T ©F (@I AT @12 |

TarRAe 2.8: <G QoI (20T e O & (5T TN R FTPrets A2

Teq: “NAG 2o (T WTeT BT GIIET AN 3R TPlers 06 AME— ISR T
TFFE F67 @K I 1 AFS SR TN IR TAFere [@re2 AFe!

Trrggd 2.9: =R 2.16 99 AT @A 951 IF ANEF AL WA ARTSALS
(R ZECR | (FIFG AN QIR (FIN0 ANEN 97 7 | ACF AN AN (@ T

e |
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TeR: A (@ BT F7, TR 0L SRR ST 200 T | ©I2 SIF @ %7 |
B C%(q I8fB SC0o AR |

C @ froae 38T @ [@TT vz |
2R AITF AN AN TIZT ARSET T (T @ 2T faoiw Qe @6 i
TR | GG o @4
i 31
7 c | c
— E ';,-27
54_ T
Lo |6
B
2_
A 0 A
0 > A . 0 2 4 !
™Y (s) AT (s)

] 2.16: (@ 3T IGF ANER AL TIFCTD AT |

2.5 999 (Acceleration)

@ TR ATARGT SR SAR612 AR Tl ed TS AR | I Fpfs * (6 Greng 1
A8 A Speed *MfG (AR GIRGT SINAT S IS B | PACIT TG
QBT TS AT T | SNWF AW FARTST $ael *1s 2T 2 A | O IG F2f
MR AR oeem (@ R Wig ©F TR 90 935, FCee G5l SR
TIRE ANSTIIF I WS I T |

TYF (PICAT g AR AT ©F TR @A 994 (2 | @O AARTeq Fa00 20T
TR TS | 2.16 BCS ¢ 9T O @0 SAReT 2R IR QLT $ae F0ACE |
FCE2 P 0 @RI T @O RIS 291 @ @RY (987 ©F M9 97 e
TGIZ SItg e e 5 @0 M Afss 20 (T 9% J0e S 99 0% 05 &7 a9
@R W eSS (e ed Afkeed qere Jate 7@ R w1 MR oife @
e e pRol QG NG Yo ANSAT A PR QG |
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TARAS 2.10:; 27 2.17 9T QITTF (ST GF6! IFF ANET AL @ A8 (ATt
T | (@A T 0L (FIAT (73 I |

Te: A (5 9 ST, B 8 99 (1], C ® 99 SR, D 8 77 A (oife gat

SR |

g e wefiafee @rd oy R
AReq N SNEHAT FA1 TF, Ao I |
@TS S @R Afere gad w0e F @RI | D
TR AT | £ y

T TR @O ARTSEE 7E, W | B
e 7, SR AEE A AT PACR 1A
AfFS 1 = OIRCT Sl e #Aif —

bt

o @t - i T R 2.17: (@I G &€ NG M

P = S @0 AT |

<R T 2RI (ST FRF @ & U @I ¢ T 7 OF (@ T v SR 9T a4 R

v-u WP W@r L2

FCE2 I 9T A A ACF OIRCE (FIAT
. JET WM @ U =T t T 2K O @V
i RF 41 41 oTe | (29 2.18)

v=1u-+ at

r 7@ I B9 9= (AT T @ O
EL ) 3
: v = at
=¥ 2.18: 57 SR w2 I AAGAC S
T (@ (e AT AT BCOICH AER QA oF® @l

TR S ] g Afey IAgaceld ey | I
IR 71 7Y ©IRCe [P W© AZrer wyN@ eI WF I @ (AT 9 ([ FCH (el
I = |
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Twigge 2.11: @367 AT @ 1 e 37 =3 @F @@ 60 km/hour zC,
Mfeoa 9 Fo?

T AT TR & (WG 1 TT I W IR G (A GRS (S) G 709
Ty TS AT KM R N FE M [ I |

e pore @

km _ 60 x 1000 m
hour 60X 60s

v =260 = 16.67m/s

FICE2 TP R @ 79 60 s @ «I67 S B7 =Yl (AF &F @ 16.67 m/s

fete (Mg (otr NEH pas Fo?
v = at

v 16.67 m/s _ 0278 )
a—t— 505 =0. m/s

A 2.12: @61 NS 60 mile/hour & bete 2ITe O 3fee <= =07 17 | NG
TS 5 minute T 77 | AMEHIT T Fo?

T $I A (@ AT ACF, A (@ FACo AT AL Aol A1 (@(oifoe gaer ar
TV FCACE |
SR ST AR & S QR AT &) M A I |

1 mile=1.6 km=1600 m

fifeiog =it @
_60mile_60><1.6><1000m_268
=S o 60 X 60 s =268m/s
NI T @Tv = 0

wae

_v—u 0-268m/s 0.089 )

a= = 50 s = . m/s

e Nfefa gaet —0.089 m/s? @t s+ 0.089 m/s?

SR TR SR A PR @ O MG NPT QF6T Y 5NPW 46T SwiRdel
Sitz- G =R WP gad @B @)1 =0 g e | 5RTw Jow sz oF
T 2= 9.8 m/s?. Wil T Py G5! ¥ wwEl (A (=0T MR OIRET (UTe AR ©iF
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et v = gt f=oNtE @Te Atk | AIfs STIE SR At fog fRE o @ ot Siser @3
PG IR IR AT IR (A A1 |

Tl 2.13: 99 T QAR FAIT G (I 96T I @vfF [ T 1m/s?
T AT FACS H1R | FIOII FA?

Teq: SN T (I 7 8o (A B oI @e W2 @ @ @ [N @
S9TS T I 9L (20T (AT IO R T | WA A 9% pelGT T SR (AL
1T ©IF NI 2007 9.8M/s°. «BICE <@ T NYIFdeaie ael, GBIt (=11 77 g e |
(TR G AR PGS 9 (F9 &7 Frold = @67 e SCEiHar 749,
G 407 8 @7 oiitE, @7 i 9.8m/s? ¥R «BT et fiss e 1)

G MRFIEe a9 ¢ (F IR I AT @ (@I MR gl tofi Face A1 |
R AL (TR e 20 AT GF6T FATSETT 821 [Fg @67 Ar4eer @17 w5 wife
AT | T© @R T A T GG T Fo WG T | G§F @z S
AT @BF AT (15T $I9 (O I (Fe® 2RK | ol (AR @ (e
(OFAE AP GIIEF (OFCIT QTP AN (T A @Y A 75 A0S = @A
3G (SFT @RI <9 TF CTAIT (TP (TN A (SFA0] &P = | U2 BRCOS @ (SFAGIT
AT GIBT (SFEE @Pree oM forcdfe- vy @ oI qibT (939 @z il @F
oitma WeA 90° 6T
@ AT (=9 2.19)
@Bl K P qFT
I o (ACT |
fafeioE esq wPie
“qio” v IS FAR
@3B ATerm e
G190 e A
) ATEE g, — CSWEr
TR 2.19: 6 TG T AL TS P O PN qqre AT g, @RS

TAPCAR AN AT g sinf GIRFTW g cosO €% 92 TEER @ Aol
S O A | fapsr face ©i

o afste oo™
AoTF (P P (@2 (G0 Arorar u3p oo L@ FAE- o @ vy )
8 g, ARG ITOCET A AN G &Gf16r afmes @re At ©ig g, e
ST ATITS 2R |

IS AN HINCAS TN TG 6 (FEATR | ANSHABF (I O O Ol 5 Face
A @ A gy 49 960 MBI AR | 2Rkee @i st 2 e @ e
fif3:
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gL=g9gsind
g> =gcos @

SR 1m/s? 9ad 5, 9diR g; = 1 m/s?

1
sin 0= 4 =—=20.102
g .8

0 = 5.86°

wfe SR T @ T e 15 5.86° o (iter Aif ORwe (72 I @A (@513
AR GO 99 TR 1 m /52! GOId ST (@ (@I %7 897 0 (AF 9.8 m/s? K«
(T (I 99T ST FAC AR |

¥y OFO! I/I W T TS T, GF6] THNER ToF SCE6! &l il e o
(SO HCIR I NG 9 AW T A e rirs oifq | @y
QHARTTS T & A GF0! fFF T (@0 GF6T I [FeQA1 @F7 (@ NG qrars
N SrCeT TG W IT AN T A |

THIRAY 2.14: 95T TG FIIF TFAT 45° (T I TCACR | ST (AF QBT LT
(=TT (M ZCACE | G2 (S T MA@ Aot T a2

TG: 45° (T T FIHF G2 PN H 20

a = gsin45°= 98 x 0.707 = 6.93 m/s?

@ARY NEER W@ u = 0, FGL 2 s *F WEER Aforast
v=u+at =0+ 693 Xx 2m/s= 13.86m/s

2.6 Y{‘fﬂ’ %fS (Circular motion)

e IEl &RE aAfste pael [HE SETea

IR AL AM@m @iy Fapaced

W@ | @I o= e ofieeTe a W @ pael

¥ O e @35 i e S 1 T_ee

TRE TURRY TR I (I R @I T |

e fim R gfF 31 o I =2F @35

AIACE FreT M (T (@RS CIoT O Twiaet v
(S AR | TR oifSq (@@ Jr=iRoT 7 foe,

SAfqaeaot e St ([0 AreT AT T ISR

MR | IR R GF 779 TR (8 @R M9 =R 2.20: @I 389 996 oIS 11 790
(T wfo) weifafos, vy MaoR ARTST RR- vy M@ v @3 r eaTE
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O TR (T P ZOR @I618 AKIFEISICT 56 6 (@RI I 1 | (2 2.20)

pEIehal R w5ea gefaefae gad (71 T4 A @ SR GI6T 7 FF G361 66
e TIRT I | AN S $ACT Tl O LT-2 PG 0T (@ (T 9l =
SIS W@l BCS BCF LT-2 Yot 9% [l 460 (A6 W17 9 &=y W@ 6 A efeaers
GG TR Ffe v qR JEFR TR I r, @7 I3 [RR (13 | @4ty @ARg AR
f*g2 (72 o IR TR $aeifs wq@@ v G 7 IR T ORI IACS TA | @97
T ZC0Z TCST v G2 [ TIQE I OF I ToF 9@ OIF @l LT-2 1 0% | (TN

v/r =, TR @ T

vr W, I TGl 12T

r/v T, FEI @l T

v? /r AR W@l LT2 SR @67 gt

IS AT 0O A 7T v? /1 TR FTafTe pael! AP=R ©iR- gfeiae gt q
[0OR

a=v?/r YISO PR Tl L2

[ A SIS AAFT F FOIF TIZ ATH (B TGIG 0T Groe— 5@ @bt Afey!
T ST @3 (25 9 A oo e 91 7 1 (erd

TAIRRY 2.15: dTva el Fo? (AR (/T bovd qR 384,400 km)

Te: v @eReg A fua e ok Af 13re g e cfees zom ©iR 6w
538 qBT Pl ACACR | ST S geft ey parel =R

AT v TR (@R SICHOAF I 1 pfe G 17 TR JOITE FHAWRE [PE- J0e
T TR @161 2R 384,400 km. 939 (@F FAF & =T VU ([{F FACo 2 |

2 7or TR FHACR AR @3 T 70R @3 [eal ARG qai ga Ser e | St
TR IR e sifec vm @l ol s o S ek e @3 s @
oAy Sl SPTCS AN @7 29.5 e | b ST 27 e oS @3 R Wit e
AR @R e @ @3- o2 RS (T ST 05 I TR GFESIE (AT
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Q3G @ T (29.5 Ww) @ 1 S 29.5 W 1 4@ AfsrwicaR AT 27 M 4@
[QIGE

| 27 384,400 X 1000 1038
V=T x24x60x60 VST m/s

S 1km/s! Fitee e

_ (1035)?
4= 384.400 x 1000

= 2.78 X 1073 m/s?
Q3 SR N0 SN 277 SR QI IR F29!

2.7 S AN (Equation of Motions)

S T SO FACS FIC ST 947 7@ (@ (@ AT T AR TS =0 -
u: S @, ANER &Fce @ @
a: o9
t: (T TRALT HOFS AR
v SO T I (@
S SIS TN @ Y AOGTT FCACR |
W QTR NCH (@ I AR O & AT @ A SN (& P (AR, 8y
3B qife 70 Ntz GG =R s T Sow® 77y | I (@A 9 7 AMF ©IRCT (@0
RSN R 7 O W (@ A 1 (@I (v = ) A A0S 779 AR

s =vt
I I P AT OIRCA
v=u+at V=(u+v)/2

T L AR AN AL @O RS 20 |

IEE IAfCTT EY @@ FAe A s '
TZLET (@I AN GRS 70 of FF v
I @ IR T DI FACe =G| A2
@ TR we sy Reaw aifde
(FITF) QNS - SN (TR =GR

FIGOT FCF (T | (6] FWT I I AT 0 t/2 t
QY Aper T T i | i

ofs TZTE @UR ARAET zr ©iF SwWar ¥ .21 TR eifete g o 2o wif
s = vt frace R 7 g wwar I 9FT @ 8 (*IF (@CoF TR/ &
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NG @ V 47 N2 orze feg ferare «ifa

s=Vt
QLT Y TR TG @7 159 I @@ @ 700 2@ | ANga0eia o=y wafs 72w | @i
g I AN Y@ AT AE SR OF T A 2R FF MRANR AN T | T
T AW IM (@I R AT @ ACCe ACE OREA SF QIR I TEF NG 0 NG T |
EIN

u+v u+ (u+at)

2 2
V= +1 t
=u Za
R (CERSISTACRTIS]
s =Vt

t+1 t2
S=Uu —a
2

@fl T AT I PRI T IR T4 ! AS-INE AT TS ([
(R | O3 QT @35 A Geite@al I@ AR @7 Soees AR-fAen F[ Fits

v = (u + at)
v? = u? + 2uat + a?t? = u? + 2a (ut +%at2)
v? =u?+ 2as

TIRF 2.16: FANHAC HAN (I OF6 I8 (@CF T &S 2 GFT 27 17 (0
05 BfRTeTa R (AT TR | TE @ F0?

T (S) 0 2 |4 6 |8
wr(mls) |2 |4 |6 8 |10

Teq: TG (T YT T, FASCE A AT @ FCF (6 A7y e o fce =37 | @it
AIG (77 AR FIEE TC @

2+4+6+8+10
B 5

=6m/s

I AW FICR &S EIHCT AT (@ AF© OIRE MG ([ F© (A2

s(s) |0 |1 |2 |3 |4 |5 67 |8
@imis) |2 |3 |4 |5 |6 |7 |8 |9 |10
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Qe 9 5 fog TNEE @ 7 St FCE2 1S @ V

V_2+3+4+5+6+7+8+9+10

3 =6m/s

AN G2 TG (!
W @Y AT A I AoAT (@ AT O TG ([ F9?

T (3) 0 |8

@ (m/s) 2 |10

OIRCET TS (I RCoT -

2410
2

=6m/s

R 98 TeH (AR | FC&E (Al AR IM AN AT OIRC MG (@A (@77 0
@TIeT— &Y AT 8 (*IF (@ (@7 F(F OF G N2 27 |
(SIRT UFG 7T FAE12 JATO AR 93 TTETIBIce (@901 foet @ T

v=2+42t
ey = 2,a = 2.

GIF T O G (@ (7 T |
TrIzEe 2.17: W FAN@ W T OIRCE (@I TG et R 2[e
Ted: @ AF a = 2t TR ANEF A BT AT TR U = 2 A

v =2+ 2t?
G G NS 2 S 217 917 (I AT (RIS JCeT ST A1

7 (S) 0 2 4 6 8

@ (mls) | 2 10 |34 |74 130

TC (IF I T M W e @ (@F R SR a7

2+10+34+74+130 250
V= 5 5

=50m/s

GINT GF2 HETNT IF0F (@7 &S GIFCT Tl Z0eT [T A
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wm(s) (0|1 |2 |3 [4]5 |6 |7 |8

@rt(mls) |24 |10 |20 | 34|52 |74 | 100|130

QT IW T 52 ST T @
24+4+10+20+34+52+74+4+100+ 130 426
V= = = 47.33m/s
9 9
™I TR OB S (A6 fog T facaeg!

I FATGICENT ST AT T 1T (@ Q@ I TG (TSI SR 20T SN[ (ST

T(S) 0 8

wr(m/s) |2 130

V_2+130
2

= 66m/s

TSTHI ST ST TS (AR |
5T TfeT? TET TR (FICAIGIR ! vy W@ I A T @ I @ Gt g F99
Tl v @ AT Tarea FIReE T |

2 IR o (AR - 66 m/s
5 I (A (Aedfe : 50 m/s
9 [ ot (@R : 47.33 m/s

e Ao g fem (Gt FreT FA0e T (SHRI TACS T TIT FIEAFEAT
RT3 ©2) ©IRCE T = 44.667 m/s

FICSE (A AT AT A7 @ ANFANTEAT ([T FCAR CTTEA Y FAPACET Gy Aoy !
ATS (SR oM TR (FICAT FIRT (73— Fpad MR b *midffeaia 1 787 |

Triead 2.18: 30 6 1.5 km/s @ 7E @6 MeAeEa M 10 cm 53cs
(IRCR | T T F©?

TeR: BT A G TAT =R v? = u? — 2as @D TR FA:
ATy =0

10
0 = (1.5 x 1000)? — 2a (—)

100
(1.5 x 1000)? ,
@ = o= 1.69m/s

T : @ = 1.69 m/s? (Feeat waet -1.69 m/s?)
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Tl 2.19: G 2m FTH ANST FIT FAT (AT e 30° (@It (@e e

R =R (2 2.22) | T T @O (ATF QB! (T NG (w0 e F© @
0o T SR |

Tex: (e e gata = gsin30° = 9.8 X 0.5 = 49m/s?
1

ST i S=ut+5at2

Aty s = 2m,u = 0 @G

a = 49m/s?

1
s = —at?

2
t2 _s__4m 30°

a 49m/s?

4 T 2.22: 30 (I AT GF5T I G

t = /Ezogoz;g @I QFOT (T TG} (A TACZ

v = u + at = 0 + 49x0.904s = 4.43m/s
I SIS GBT TS A | W Sl

v2=u?+2as=0+4+2x%x49x2=19.6m?/s?
v=443m/s

AT 92 T (R @R (e NS Fonwe N (oW «erg @it 7 (e @
R FE TR |

e NS Fo= N5 T @itz GioT 30k FE FNAT Q2T (AF 99 SiFe @F
e ANf |

SfSEHE Y s = ¢ @ X T = Vit
T @V = (W @+ @1)/2

u+v 04443
V= 5= > = 2.215m/s

T
_S % 0903
V2215 0%
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e

Qiic)

Trlege 2.20: (2R 2.23) 2[Ce @A g6 AToeT FIoF TR 30° @qR 45° (i
I =0 | 30° (I AT FICHF T 1 Fh T©! (A @ et AfGe (AR =@ |
5 T2 5 (oMeita o3 oifStaer @2 45° @it A1 157 s ¢t @ Swor
IEISH

TeR: 4 ol *Ife, e ferer s@ete 47 3T 98 TG Y7 RIS AL
AR, SATTS ST SR <R P (@ AR, §ele @ o 7y,
MO M GIF AT FC TPTIT AALT F |

TG GOt AL T4 2 : MG 37 987 (AT 2Ol A | 30° (S AT Feoa
DI (@ 05 TN 7 O (@ Iere AFE— FRE QL 967 9 IR |

aFAE N ogEw ¢°
ST 9T @ T I (IR
@ B 45° (o A
I TR @@ T
TIte wF IAW | QTS
30° 45° QIO PR SR FE GIATH

%9 2.23: 30 0932 45 °(S AT BT ANSH I FFCAIT BT TEeT

fewT o =@ |

@bl @ARY feq el s
I FAR ©I8 @5l AAfe
FACE AFE @R MR
ifs IS FACS T S
OF ST (A S |

30° T FFER ¥ @ ([T IR G AN No@e 7Fy (@F Fa0e 27 | 1t
ool @R 30° (ol (ACF BT (I7 1 AW | q9is S 7o faraieaifafs 2t enifife s
sysin 30° = 1 ft

1ft  1ft
1= Gn30e - o5 - 2/t

fovg s it e ST ST S90e 51 71 - S| Awfe R TS biE,
2ft = 2 x12 x2.54 = 0.61m

30° T TR 9 TR

a, = gsin30° = 49m/s?

T T 05 (=T ©AqFIa ARSIt vy 0o St ferdee iy -
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vi=ul+2a;5,

it @Tu; = 0, IS

v, =/2a;5; = V2 x 49X 0.61 = 2.44m/s
G 45° (S T FICoF GICAR TG A1 Face =11 | GBI &y e

a, = g sin45° = 6.93m/s?

HET (R T IR O (B 52 (72 | TG GO & AT u,, 1 (o
v, WG 770 5, R

vZ =u? — 2a,s,

@RS TG @ [#idre e de Facg ok qad 93 @it oz | s st
172=OL‘13°< 171=u2

= 4 =0.429
sz—zaz— 429m

o 9Fp i facsiafife i Swehs @@ Fee Aif

h, = s,sin45° = 0.303m

I @i ft @ ferfre
0303y, _ 0303 X100 _
PO = oAk 12

CSIET fF ORI 2R (@ 95T 45° F1e5d peans 5 1ft Toread Srorme

TAIF A R (73— @BIZ 2eqT AN FI0oT faearefer 30° fher 45° N T (T (AT
@I @ T (@ R (T (P THST (AFE 9N MEeT Qe (F- G5f 5 <13
aFZ THOTE TIHI! T N T O (@I (@ R A (I Swoel e e
FE MY | OF AFB] IS ICZ (TB1S (ST T |

(QUTT 5T T&FPT qee AR BT T2 30° (S AT FR TFET @ G0 G
I (@R s @ e, 45° (o A I B @O @0 Ny et e wey
firss =R SR @R AfRTeT T@ie- G1R 12ea & foF G351 33t FIw Fa0E, F19
VBT SR (1R PAeIGT Cofd T MGAITR— G AP & SIerd (167 e sl =1
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QTS S (@3 | WEefs I gace gare 5 (0T St O3 (19 & G1fe «Fp
e 0T 7 | S GioTs v w4tz = 1)

2.8 AU¥ IBY 714 (Laws of Falling Bodies)

ST AN TriRe N g A1 WgiFereiae acd I IR | s T
SR (@ ANFANLT (T FEAR CISTEANE YT MAG2. A 2T« I8 S (77 FA9 &)
(I IS A ACGE FACPT (T s FIT T AR, T To©! (JRTCAT & h
IR T S & g A *oIed g o1a— e @ qUB1R 7 A1y

v =u+ gt
1

h=ut+zgt2

vZ =u?+2gh

MG 08 W (T TG 7@ TR CTYTT HCT R AT RICT I (g 77!

Trrad 2.21: f@iea @G Ot (2FT @R 7951 150 km/hour @ 361 QU
AT | (T T el Tt i JE01 BT 9161 F© BT TI?

W:
150 km/hour =

150 x 1000 m
60 X 60 s

= 41.67 m/s

6T AT RO NIFIASHTS AT 0T BT @AF TW (L IS I | (7 21S
IEG (AT TS | (12 Sweivls h e e

v =u?-2gh

v=0, u= 41.67m/s, g = 9.8m
_u? (41672 6850
29" 2x9g T EHIM

(2T 30 T WEIE ' S )

TAiRRe 2.22; SR3ACT [N TRSHRIT T4 A0 AT I el s @, & 10
km/s! @ 7 +fere I IFCR M GFB! IR I 708 W2 ET6r F© T
Tota?
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Tex: @b I ACol (I I (BB IR, Y eI 41.67 m/s 97 AT =I
10,000 m/s

FE2
_ (10,000)?

%98 m = 5,102,000 m = 5,102 km

Ffe MTd TF 2R (FRIS (@A g1 QA 58 0T et Afow 73! O TR 20
S gedeETe gacl Wi oAz 9.8m/s?, I Iewile @eed e @6
A% - f5E 7t AR (AT AT ToAa T A IR OF T FACS AR AT TR

v =u?—-2gh

TG (@ FCER ETRICT 4@ @R g @Ff qea ARIed xR 91 | 93 TOTR @@ 17
@15 sy A1 | SIR SRl W3 <€ @53 el (12 ey e b1 T4 F9ce 217
T FEE AT HAF FE TN 20T Teq @2

e OF ~fere @ [F7 Zre Wt e A T (@ o+ B 7T (12 O 95
T 20T (1 70 A
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S

o

1. sife ==y 5@ el ¥ 77 @it 6 7872 89 =T e |

2. RUIR ~IfFed TrR fog wpiew wifiae gom a1 | BT 5 7892 789 T (TS |

3. DI WYIFET Gie $a9 AJRIAT TIFIaie gae (A 6 & I | RS 96T
AR GF6] THS! (ACF (=T WeeT @S (@ @t e Srare I3, b 9F2 Tl (AT
(=0T T 5 =7 e S (F0 AH© FAI? (K77 I SRS BT 5 (FlAre A
JrT T 7 1)

4, #fR3ITe & QT @I GRE wWitg @ @ 9 afwd ies 1 km e 3w oF
e 1 km e 93 o247 T67 e 1 km (51T S0 SRy (ot [iae

5. PRI (IR fawel 70y & fawe e Sfowy Sfi?

Fifafes s
1. @35 MfE cora %1 (e 40 km 7K s Mg, e 40 km Sex s ez
w777 30 km 5w e ficcg, Sie@ 30 km v s fcacg, sed 20 km
4 s P, SR 20 km Sed s P, siEerm 10 km =W facs e,
oo 10 km wfEed e Picaez | ST (ore (A0 @1 i F© i =itz?
2.792.24 9 0A, AB, BC @32 CD
(® ¥ @ G g Afaibe
TCAD® @R X7 G160 | .
3.2 2.24 @ y w% IM @ X A
TN RCOT O (I IR PACH E
W DA, AB, BC @32 CD ¢S Jf
20O[ 9 | i
4, @36 e @ 30 km/hour,
1 minute =9 <feHa AfsE@ &
M (@@ =T 50 km/hour. o
g W AT T @y wfeww &R 2.24: @ ¢ R efba
PLACR?
5. 9 10m/s @ @B & A i T iR | GioT Fowie T Tprs Tad?

B C
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SSERCEIIED
9@

(Force)

ifefers amferfer

ifafere farem @aem Feifre smidfRear, sifosfw, canfeim
@R wfaE | SIE Wy Rea owe a@ 27| fofF g
G I92F I I9RTE (erifelketTa o FafeeE |
@FAPICR e oT eeiter G fof ey Ao
witdf (qwife it Sififoe S | @ FEd o T siva
QI ATTH, Sl OF (AN ARSI G SIF IIfF Gy
PRI R FOWS | O T 366 = 1 2008 AT

Galileo Galilei (1564-1642)

3.1 T, 951 8 o9 (Inertia, Force and Mass)

G SICI WG AT (@9, Fho, A (4R W), HOFH® 79 IR Sl (SO«
TR rdly, TFIT ([@F FCER GIR AIZF FCE(R | G2 NG S-! AT
AoiEa g Al (4143 | v 1 A% 86T s 3@ ey

TATBTTR AT 3 ¢ T QTN N e (57 7@ B9 AT GIR AR belCe A
TE A HACe AFCE | (JITO2 ARR @ QARG (3T ©i AN Here 20T
1 AfRST FACS AT T— IS T (@A TN Froce (@0® A 1)

fTEETTR &A% CGF 2= S W FIET AT =7 71 I SN I AL AL
37 I8 qrEaife 9 T AR G ToT T B (A T | s s e e, S
AT FACAR (P 5 IGF TSI 5ece W 1, Gy e (FIe 3@ eF (=200 foeene
@A T (FICT I QT N FAETE (1Y AE IFO! (AW AR | WS (e S0
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Tfeeee] (AT T W @ (S FREF AN BT Hre =0e1 @ire [ GIoice <@
AR IR (ACO T | OB 2= @ (ACF N GIACS (2ITAR (6T Aoy F— NI
BECe AT (FICA IE AWM (AT A SR JITO A ETRIT (FIC T (PO T AT
T REACR | T, JrSIER AL @ T NS (SR A SEHIvE (ATF 9T AT I
BN qR5T IBCF A 7R— I ey Afey 71 761 I I WA (TS SIRCA ST i
MATS (SN A HECS AR GF0] IE GBI I B |

fCBTAR 2% 0@ AATAIT “JeT” *DT IR T RRACR € TSI (11 =0 951
oIS ST (@R ET6T QU 9T - 95T 3 2w [Reeicas 32 91 T &y (I
I3 Zro! IR “JE TN -9F WA “*f& " FAG! TIRF FACNS ARG S
@A S 7t 91 | e @ixg Wbl smidReeita g 392 ©ie SINEr LT *fE FAGT
IR FACO 7T - “midReaitTd SR =fe 7o fog @7 M1 QA Sewe F@
FABIE IR FAC T(J! TG T T I NGl (ST Q¥ 714G 7 (@ICA Hegal M3f!

P (NEBTe &AN 51 0T Gl R® ANA! (T FICe! (89 € vemee wep
SIF A HeICe AP €T (@O ARST =7 EB12 ZR I97 | [WSha &% 9@ (AT
61 ST, (16T RS A7 fog AAfrer Fce #1fF 71 | faSr 9@ (it ST I97 AR w4
e |

T AT 9 T 71KS FF @ @ F7 Awce v G/ Aif oA e @ @ aifeie AFce
B (T513 Z00% TS | 2R NfT DTS W T SN (TSI (RCTT ACE Q6T AP
WE P67 2R SOOI SWIRAT | = Weoa St ANifSq AT @Tesy Siite— MeR e A
@Bl BeICe & IR G *RIEE TAEd o 94t F7 @R %7 Awvce iRm! ©i%
AR SRR S (oRea e APl AR | @Ry Wbt 7 A Gree! ©Ig «BitE e
3fs Toer |

IS SO FACET AN AqEGHE 518 I G (ATF NS 10T AT (TS
@ | 5T IR GTTA WD S *RAG12 e e, o7 i Wftre A fcarg o fee
S (AT PR, SRR AT IfS TEeid FICe S Zo0%- ©I2 (7 g% (AT ATC!

Toe [l W vyEa a7 Al Jrol BT AOITF I P MCT oI
RCST - SPTCT GOT “MILReies qiReare (A0S I9 wPesd G067 7% | v @2 e
w1 facw 3G Fare Il fog @I foga fe = wmee biEeT INma Gibd o
TF TACS T | G2 ATSTe BCG SOT GF5T LT AR N GFT I GIFCH ST
GFYTBCe (AR I, O FEAGT R S AFT | FE OB AP 2 AN AT AL
36T ©F TR FO61 I¥ AR ©IF QF61 AR @ HECe AF [ PFTIe $6d R ©F
R GOSN | (CORT RETBT Ot I T FeAl- {F $@eod 96l FA @Al
TRCR!) @I fopa Tl AW @ 27 OIRGET [Ce 7R OF oRe 7633 @ s A
I Y O ©H8 B | (O fP6I2 BT #TF) AR AN AR o7 QT F1 20 AR
°3 @ EHIE @ e 34 I 71 | 58 99 °7 I oot @ R T4 | @t
TSI I T SF T 0 TGO AS[RDT QAT T T |
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t, I I \tz\

=R 3.1 SRE T € (@9l TN 9 T |

Trige 3.1: &} 3.1 @3 A% ¥iHre ANER AL T G ([@0EF T (T ZOACR,
(I SOF o7 YT T JCACR IR AT |

Tex: b AlFE (TATS U2 I99 € I W 77y o =y R |

(i) AT AT 0 T t; [FRIL, AF ¥ 7@ T qioce SRR e 2o 1,
TR o (@ @ (@2, IS @R ARTOER &2 T 11 I =L @ o7 90 7532
(PICAT I ST AT R AT | £y (ATF t, AN AR AR 20 € @0z 7
A AR (@9l @Y e @) TR O e TARe- wLR @R (@I RS
(2 FCGR t; (ATF t, VRS (FICAT I T T4 TR 1 | BYNG t; JZC6 (A
T QTR 07 57 @B TN oSNt 41 20a0R | WA 0% t, 7208 I @@ I
sifoRlteT @b AT (Tl JEACR, W (FIANS (AT 77 T F1 ZA |

RO <t <ty ,t) <t<t, @Rt, <t (SIS
W@t = t; GRE = t, (S IZCOF & I 2T I AR |

(i) feST &ATF 0 (A t; 9R t, @F T 7S IEH AR AR, FICGL (FICAT I
AT A QW | £y (/AT ¢, AN @D TARIF ~ARA e 20 FCe2 QLI 75328 71
T T AR |

QiR 0 <t < t; 9Rt, < t @A @3 |
t; <t <t, (S I AT I TAE |
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3.2 59 &34 v (Different kinds of Forces)

RIS F© (AT I AR ST A F0 (SN TR TN WA LR (A
foree IW @t M2 G161 QBT F@1, Gid TIF @R (BT [ AR G167 QFBT @1, AT TR
N TATT 0T (I5T GF5T Ie1, pRE T (FTRICE AFIA B @67 96T e, (@1 ez
T4 79 T TG T BT 96T I, (e T4 (FIAT FFREE (BT 90T GI6T 96T Jei—
QPRI 3T T8 @ FF T AR IR ORI 961 e siferss! Tofd 0o 211103 |

fog vyeem GHET I wF? eFfere TG b TFEAT T AR, THAE @ wiferpr
AT BCACR. GRS [{eeel 11 =061 (Al AT QeteT YOR-E a2 57 390" 3R
(PICAIBT T SPTCeT Gifers Ie W@ BRI GTteT 20 -

3.2.1 TxF¥ 34 (Gravitation)

G IREITST T TE O S FEACT GTF AACSF (T 797 fex Wl T G61R =R
MY @ | A% RIS T PR AR (oorg THah @A A ot e e
R g, R e vm g SREE TR T T AN @0 FE T WA
GBI 2T ML | 9 NLRFE o WAANCP o7 e BT (F0L0R QR 47 FRCIZ
SR e Sees wgfe 12 |

3.2.2 SfR (b1=% 397 1 [RgpR (1RSI 3 (Electro Magnetic Force)

ol e o1 SbCe GIoT My SiteR FIEICE WFdd 0 91 77 M oy poacs
SRR AR SCAR2. FAET A FACAT AR | A8 ©fLr A1 /g @3 pREa
TS ST R0 9T N0 R AP A6 I8 IoT— SN RS (Al TR | Y T 9%
0T S G R Qb3 FACO AN WA 8y WFE Ao A [T Fa00
AT | PR * 7 ey @7 St =(feer (1036 e 3 Gfere Gferew Gferes
aof *fEIeT) FRABT @ ANy (BT 638 CSIRT SN FACS AR FIAT T4 GF07 owefe
VTR BT SI6CT GF0T FIECS AFET B QL 16 O (g (318 FTGBIw 2[eal =<y ot
T o e ol Wpdel Ie M (BT AR (BB I o8 (o el =g «Fp
faye (1% RiieT 7SR A& g 2R o |

3.2.3 7&+ fA%$H <=7 (Weak Force)

OBIE Ee I 2F I OBl SfYR (5 I (A g9 (AT Gferew we) fFg@ cibe
TRIFE 0T WO GTS] el 7 | NI R ©fYR (bIFP I (@ (AN Y (AF P
FACS 1A T8 92 I907 332 o Aty (10718 m) 15 I3 cowfary e (i @
BT (P) 3 AT TERGT @ TF GBI FR 93 71T FTEHIT 7T |
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3.2.4 7] (Ne@W 9= (Strong Nuclear Force)

@it =02 I8 Eeited IR =Sl qe, ©fGR (o7 J& (ArPe aF=iad (i =fere
&g YBre 432 og A9 (10715 m) 919 I@ | AT @0y @ Nt qwg oF
(CSTF (AT IR NEGA rewa TRE «3 o5 e« &1 Fie I Fems Ao
L | A JCE AGF AT I @ WA qwd *fE ot AeE €2 0 WefFamis
(ot 5T (=6 WefFames el e ot *fe toft a1 9789 | (o @ &7 &=y
O G | X (A S O U I (ATF Cofd =X |

fRGaINIT 4Rl FCI AR BIF G0N IR T O QR @R ST TGN 9
G e T SR (51 FA0RA | SR GIe (R GHSR) 3R 7&e [WefEae I91ee @9
R 932 @ ey [T T T TR GR @16 ©ifgs Awmidfeeis (6 SiwmRrr
ATy (FICEE 9N BTR FACT @I AR 9T o 4R qFH, TEh@! 023 (Electro-
weak) @3z FREFR (FC WOLE T #I0e AR F!) SANVEEFE OF 0@ NF &y
feRINIET Fer 63 TR |

COTSET T4F (SR (A GG FIl FICS IeT (IR IR O (SR N
e AN (I (@I IeT ATAM FACe 20 1 Face =T (& e ot &fesr core,
@I [T <@ (e, [FLIT 510S beIce TR &) 5oT@ I8 (AT INSAT) S o
T FEAR (P (@I I LTI Gy 0 Fa0e 27 A1 (FIA! (7 (@@ Weet qragreer
IR G 06 A1, PR WAl ) FCES Sl @0 1 g o= 92 «@=q I
o FACe AT | 5 (ol f7oa2 RS 21T SNET @A > Tl 0T <Rl [,
CRITT 58 AIEF Re-2=w1e, Siord f gefiase Seeag e s@pita = fac 930 siwa
SR (b19F I61 T ATF NG AN IS FACR! T FAR 01 I SASET AW Al
T B B S A7 Fo12. SrF ! qF A ) AT SNFel- R FF 17
(ATF, SIRACE ATFHES o = Fq0e 27 1!

3.3 fA%5cTw e 3@ (Newton’s Second Law)

AR SREAC e q Ry (af ¢S ez (@ wE At G- @ et
FIRCR o6 (@F o 79 728 o sy 5@ e Jist w1 TR | [Eoea frey @
‘M@ weite @ 99d [E9 R FEee O @ 9l (R | W @O
FFIR TR FAT RN FY-7RAF FH SHICe AT A 7@ o [y Jraq
J130H g STATE =7 A1 | G SEAER @t Y32 IR, GOT G T
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G2 (T e 37 AT T W SR RIS To18 TG AW |

S[EBITS @O AR = =1 051 SRR ARG 77 AT @ JRCR | ©F @
WG ©IF ©OF QIR ([ @Felcd e ]Y | R OF AW =W m, @A AW 2 v SR
IR p AR

p = mv

WRIZ AR @RS ¥ TR (OFF I8 p 8 I (59 | (OINEl 4Rl FACe 7 @&
AYRETSIT I (ST 5 AT 27 047 O O=7 (P! ARTST =7 I, ©fF Sh0
ARTSAZP S (@0 ARKST (A0F | Y73 RO (@A O LACST AT (AT (@00
e LA T8 SR “IRTeT TR I ©F @A ARKTST 20T (ITR! S T QF6T
Tor A SATHF T I ©F QIR @O 0T FAGT JoTCeT I AT [2eT? TG (TN 0T
(12 P8 (O (S ACAT AP IR I RN (il 27 o1 o1 5 o7 AT 1 g
TAR AT ! FICHRE ©F QR (@ (ATF SA@ @ GNifers @dfo it

TR 3.2; O @G BT 771 10 m/s [T GI6T (AR RS MR 7 @6 @Fg
wiers 5% colwR ess feta @itz | 396 ©7 100 gm 20 SAE0R ~Re Fo?

Tew: 39 RC R T SR p = my, @R W\ @ 5% Seot e e
SR A S KR P’ = —mp &R SR AfFTe:

p— (@) =mv—(—mv) =2mv

93 AR &y Gt I0 B9 (M0 Y& NG TS S @ T FACE |
TFCPE (XTI GBI GIF 6 CT Y &g T &y {0t Ie7c S€re
FE EBIF SARCR AfRTST T (A | N @RTENE MG Fedm = Afert

GITCH ST RSOt faety 7 feea T2 | <& TF (AT G067 IJF e e
U IRt T 27 (T2 @ ARAee 2@ (@e @ F) @R v, IE2 OF @R
AfFTe 20 :

mv —mu

FEE SARC AR 79
mv —mu (v—u)
—_m =

t t

ma
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@ARE I «0a iR o @ sfaes v o8 geig ferare i s st aif
AT TR

SRR AT 41 757 A F = SIReeT Sl 86t fasi sfacss forece Alfs:

F <« ma

€ SIET J@BIE TNAeFe frars 512 71, T 2o forers 512!

(ST AL I A 7 FNgAfos U gfoq o< | @3 qif @ ziea e
FE AWOS AW (12 BICH AT I I OIRCE S&r el i 9 Fgaifess | @ @ Ier
GG AT AT 96! ANFANET 7 Tew et Fe@ ¥ Tgenfes af i e @
CFeTl T |

e TW x, y @ TPAITeT &7, iR x o« y T OGN GI6! ANHAfeF 7 k

x = ky

fStTR e J@fba (I 3T GF6T 5NPeM JFIAR WBIAT W8T | (ARG I
AR 3 el (@RS T T 2@, (ST 2w @ ey vy GIo™ 36T «iRelt
e ZCACR) TS 3@ e GTBIte =R #Ifier S *(F ©1 SIwai qe1ce #/1fd 85
RSIT 9@ QAT TR AT ANANST AP | € A @BT 27 (612 TR IR
AT FT ITZCS ANTATEE TS TN AT el T |

TR T [FE5c7a S J@bE o A R forere Iifq | 71 W F
T @32 TN T FaaE W 1 40 (72 ©F T

F = ma

QR @ MLT 2

93 (®T G2 TG ANFAT @ “midReEg wece F [e7 @ Wee i @t e s
T |

Tiegd 3.3: 3.2 2T AT S @36 m SEF 92 <t 9fo S I729 361
10 kg 4R 5 kg ©E@= g6 @& 10T (71 AR | M SAB ST F© 9 IS FACR?
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| |
D‘Iokg 5“9Q

&R 3.2: FPre e «fs sate ot (2t ufs eeae
TN o1 QT P UOR

TeR: 10 kg 9R 5 kg ©F (@A I 77,
QT OF FIEE QST AU g e @l
it e ~ifere Fea fte =03 |

10 kg x 9.8m/s?
=98N
5kg x 9.8m/s?
=49 N

FCEH2 M oA SO W e 98 N fwew
G2 T MtF 49 N e 5 20z |

0T Q@ 20 F@I W AN acE 49 N Jfe

FACZ | (M SABT BT A0 91 mg CTe (ova e e Faeg, g @1 G

eif i 7o e FHRIT T =)

AR 3.4: 1kg R 4T I B9
3.3 @ @A SAE YT Arer 2R |
F; @R F, 019 q 92

T @Ry WA 7 g FF S
N ©12 @R AR 0 Krs (i e
Al =+ | 1kg o903 4 g ey wef

1kg x9.8m/s? =98N

e e @2 9.8 N & 8o fiwa
6 @ F; @3 F,e o1y s<gw
T S | Sdie: SAE Wv @I <9
12, TIF ACNE (I @ (2 | T
I IR & foreite AifR:

=9 3.3: 70! Jre! W @ertt @i o1

Fl Sin4‘50 = FZ Sin4‘5° WFl = FZ

Toa 0o 909 &y ferecs #lifs 9.8 N =

F; cos 45° + F, cos 45°

2 AN (AF 9.8 N = 2F, cos 45° = 2F, /N2

9.8
F1 = ? = 6.93N
2



(m/s)
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F1 = F231te2 F2 = 6.93N

Tmrzaet 3.5: 5kg o I %7 3@F ¢ 100N I 10s ~® w0 T =G |
(a) I LT AR I 994 F92 (b) 105 2t @ F92 (¢) 205 AT @7 F9? (d)
20s AN FOLF Y AT IRR? (€) (@ G ACHT THp ATF GTF TS |

T&w: (a) 999U
_F_1OON_20 5
a—m— Skg m/s
(b) 10s =It8 @

v=u+at =0+ 20 Xx10m/s =200m/s

200 £

=t
BT

I (s) A (s)

&R 3.4: @ A QIR SR IR 7 ATF A @Tefoa

(c) 10s */® J@ oea a1 TR I QARG T I67 A T4 2 Fee3
200 m/s @ (M =47 @ FoAfFRES 2507 | Wi 205 @ @ 200 m/s

(d) 205 ¥ IFoTFE AP F2AT (@FF FACO =T | 2= 105 9 SowFS THy:

1 1
s; = ut + ;at2 =5 %20 x 10?m = 1000m

e 10 s @ Sfowre 77y (2 3.4)
s, = vt = 200 X 10m = 2000m
@b wfeF® e s =s; + s, = 1000m + 2000 m = 3000 m

(e) 3.4 =RTS (T ZCACZ |
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Twiegdt 3.6: %7 9% (A0F 9 I 105 961 7€ 100m Ry Aoaw Faice 20N
o1 e TR | WL oF Fo?

T s =ut+%at2

u=20

2s 2x100 ) )
a=t—2= 102 m/s® =2m/s
F =ma

F 20

=—=—kg=10k
m=—=—kg g

Trrad 3.7: CoINEl IR WEFHIR0TE (12 e s@ioa U @ E = mc? 9 E
R & (AT T T 218R) M FR OF GR ¢ R AN (I | ARTBIR0TT
A 9@ (A ST Sl

@A m TR AT SER ©OF WM M, TR B S_IF 7, TR A5
TCATHS ©g SGAAT B ORI OF (ACF AT OR_IR ©F @ (FANe (@ ACEAE
eI e RO 0T 9T ©F 7 S T ©F (9 Wy !

TR SR R p = My

7g AR 37 Ff:

Czﬁ'TC%T @ F:

vg At mic* @ 3
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- 4 MPvict +mict — my?vic?  mgct
p%c? +mict = =

2 2
1-Z 1-%
AT I (7R
2
myC
’pzc2 +mict = ——— = mc?
UZ
-z

o S E = mc?

e |/ p2c? + mict = E

ﬂﬁm():()@
pc=E
s p = E/c

wfie S W CAS TAR p AT W TS TG F© b @ oree T

3.4 TQFE 397 (Gravitational Force)

SR I D EIBT IR (@B P S (AF) o7 (T I AR Fa00 27 @Tore

MR (OF ST PAeE welwe) (68 Gl (SIMAE ASTPE (FICAT e A 2Ife7

s e | mdfkeetag @Ih sIFaw I9 2R TFY 6, OF AR T 99 (@ (@I

IE ) IS ALY o1 M0 SFE 6 | 43T A 96 ©F my 9I_ M, SR N i 7

SR Sl A (T 77 72 0 oI W el Fafe sree

F =T
re @ MLT ~2

QAT G TR TZIFA FIF QR OIF T Z00% :

6.67 X 10~11 NmZ%kg?
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QLI W ACS G my ©A6 m, & e
e F 30 Sivdd 6@ SR m, ©R0 my &
fecers fcss el w5eat |

G2 MUBT O GO AW A SR = i |
G e A e R ©w ow M, @R sjfRdE m, m,
T M O Wy AT &l A = iR
AR m SqMF OF (@FHA WS F A Wi
B[S

%R 3.5: 35 S=9 (o NYwE e

9% FEMHR AP O 96w | T S Jq 9T R AR 37 (20F m ©1 ~[ @
=y | JREAD (F m OER @y W @Ry R&E I s (@ 6000 km)
FCG2 R D (FBUBT THOE S A HAH AR (72 | R &7 (A
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(T qTq?

5. GUATS T @3 Fow Fowa %R 3.20: @ 8 INEF 9B T
w2 @3 W 0.01, F0F °F 10kg
ZE CIBIE OIS F© 6 AW A0S Q2 FF T2 100kg ©E@F @Ff o
TR 20T ST IoT AT R TSI T2 (A THT e 20 I ZCl?

30

201

9 (m/s)

10
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ool SR
I, Fo! 8 &
(Work Power and Energy)

G Ao

TG o farew e G smdfiea v3e aiftsfw
Q2 BF T ALY qFew [eae e ==er w40
=y | fofy @iy g3k T2wE 9@ WiRkEE FEw @G 73!
fome IoF ifemm e MW [ T | *M A9
EF Slge O el el aR TR sifdefm ferfares
Aot fefre oifdtes wreo/@ earem Raw FrergersT
TR FE | [0 IS AmaTee swE feem ¥z
o afswer GecFer tofd FEfkew | fof @3 ey
GG AACCE AT R |

Issac Newton (1642-1727)

4.1 & (Work)
UG YT e @51 I AR | (@A IFF 89T IM F I 0 F41 7 932 I8 I
F 378 s s R Sow I IR0 @ I e 41 Fice At W

W = Fs FCEF TG ML2T 2

JER (@I i (2 @51 (FeTF AR 9 97 9FF 2R Joule 7w | <R 1N I
AR T (I [FReE I 9019 MeE 1 99 SO FACA I ORI JS 910
1] Fe IR |

“q IS FAE | AW FNTS G NN IS FE FRT GF0! 77 IS I |
MLRGIE SRR 8 7] M “To” IS FE— @12 I610 LI ST LT i P
(IO T QT A |
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80 Fer, e 8 *fe

GJIF FCF oA g Swraer
JF | (P GG GF6 O m & F I
i 6 @it G o (=R 4.1) 1 3@
TAGCE s Y (B (T TOpF e el

R01?

MR’ oBE F 3 e @EH
Ol BINCR, NS A £ (I, ST
FIEF AL TN I8 I R @R @
@GT Wy No@T IE@ER (12 TW9Ld
IR FACO BA | s IAp F I« Mis 73,
T @Ce A s 97 G9F6! OH F e
e | s @RY 96l (957 WINAl ©F F
TR e AT ([ FACS A1 (167 =0

scos d

B9 4.1: 9FT Y G0 SAE G o

Fts2 W = Fs cos 0

FICR2 VA0 (@ IeT AT FEACR (12 71 Fs cos G AT Fer FEACR | Q2T SEI0!
a7 o7 FACe TR | SR 901 T SR, GBI e, OF AR mgaIR (13 I«
e e e F407 | 92 0 FORF Pl FACR2

mg IEM0 QIR s UG 2RI AL 90 © (@I IR SR FICG2 § AP (FIAT
o mg 93 tE @21 (cos90° = 0) &2 mg I feg 1 e wAfasrer ==y
GBT NG 4T SICET, 7 e Gof Aoy, @ME I R T4 RCR T IM ©iF A
TSI WL 90° (FIeT I T SIRCA ISR A *77 WL (2 I#T (FICAT Fer IR 1!
T (@4 9F0 IFT €A A3 A (@ IEPO! I A FAT (@CO AT IR ATSIF6!
TR STl Sl i foy fog e Face #Aie!

TriRg 4.1: @357 W2 A 1€ QF6! €T 2 F I LTl FAIE o7 GG A (A
B (s PR (2 4.2) | (FIRE Fer (AR (@A 1 I |

TeR: (a) (S o AR I F 077 e 5710 230z | (b) ¢S 9 @R 7qe [oidreadr
Fitee [eaifoe Fe 2rEeg TR AT FA1 I6 FE FCEMW, AT F41 IETE 847 IS
TRCR () (T @ Fer T I JeT AR Tl ATETF 8°[ #¥ (d) F I I
FCACE FR AR F 2 0T GFOT AL JCACE |
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F—D

TR 4.2: @36 o9, O TR &g I F 93 7@ d

TriRe 4.2: 7R Mg 0T G oM SRS e g1, IO I J0oR?
TR (T PR R T A BT i MgieEer qeera e 90° (I A |

Twiegd 4.3: ©F SreEaSRr T4 G0 I IR AW 90T 407 A0H (2R 4.3) o4
(PICAT TS T JOR A1, OIRCT ARET & (o2

Teq: ©F IR ANRED] G B AE M,
fTe T WK T 9eIce - ©IR TSR (1R
W GG AT DTS Pt S FACS 7T |

Twiem 4.4: (oW ©9 50 kg O 10 wfE
fafom Soien Suw, o T T vy (S
ST TSl 3m)

®ew: (o o9 50 kg =0T €& 50 X 9.8 =
490 N 93 S&« «OJ51 e, (61 61 s e
A | O AW TAE TICS  Ble O (ST
ﬂ?WWWmﬁTW‘@WWWW 5@-4_3:@?@-6@5]7@;@
e THt oIS 2R |

FCGE SRR e (S T 1 =71 490 N,
A e wfowre gag: 10 X 3m = 30m
IR (T2 e ~fFw 490N X 30m = 14700] = 14.7 kJ

TiRae 4.5: @I @57 10 kg SHF EUERIE SATH SR o) GF6H SABS 45 ©
(PITIF GFBT BIECS @0H BT 10 m &1ta 9oe (29 4.4) | (F FOpF IS ICACR?
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Tex: 10 kg o7 e F = mg = 10 kg X 9.8m/s? = 980N (a) I 9Bz
10 m Tpre weite T IR otad eed 980N I & e 2R | B IR
MG GFe (12 980N AT T SAOICF THE 90T |

T L T 3 F FICT3 IS

W =F xh=980N x 10m = 9800/

10m
sin 45

10 |/
™ 10kg 10 kg x sin 45
\f

B 4.4: ATISIT G932 45 ° (&F0T GF0 SAF TAW (BT ST (ST IR

45°
(FICIR BICS AT TR FICGL GBICF (BT eIce T3 e AT il 78S =S

F = mg sin45°=980N X sin45 N

IR e RY TR
10
_sin45"‘m
FIE2 IS AT
=F X 5 X si o= X X si e
W =F X s X sin45°=980N A5 o sin45 9 = 9800/

e @2 AT IS FAT TRCZ |

CSTET P62 % FAZ BIEGT 45 7 T O (@ (@A (@I (AS OFE TG o !
Sdfie FICEE AT @FF AL AW (Ol TR COF evF [T I, e I
FOLP TR (Il RCACR O 8 |
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AT HCNT AGICT T I T A0SR | T I Fh AT IS I @ AF
QFOl IEF ©F M GIR CIOF 897 F e &1 I6a d 99 (WA 2, Iews F I« @it
4T IS

W =Fd

€ W I T4 901 f & FacR Srob] s ©I T 1 SAfow® Ry 9hez 749 I f
3 e e | o1 994 Je ey 41 e TR

W = (—f)d = —fd

FE FF AR @IS | ST AN (TR GF07 I (e q AfEive AR Fie
FACS AE, ARE g I el sifqae Free Face “Ait@e «fEive a3 frate
Afzrer FiE Fa 9L Iy

@3 fATT0! (@RIF AT MR > T90F ARTHT Q6! Q€T AFCS A |

4.2 *f& (Energy)

SR A GRS ST *I& *5] SaPeid AT I *€ *midRkeacTa orice
*f& *WoT «For MMe oI SICR | AR 0T ST 9T T T4 A *E 0T FA19
MR ST =147 @12, g “midfieg s «3 7t I i fog g @RI |
T 00 B @RIT (BT ST ST T 20T AT, U2 NG *& 0o I @RI
(AT TG SITeToa 41 709 |

& JECe F (@RI AW AE A ST GF6T SPISH (IFell SR, FEAT N[
TR R *Ifs, oo *Ifeq AT I0eT AF | NI T A& IR *fe qr eiFaa
*feq TS W A | AT *S RENT G I61 71 JeT8 T Sl Fho Al
NS TR OF RCR *IF | (v SARTSR (@ =fe0F FAT 47 @ @1 =7 71— 58
FMRIGEITT SPRARAR (@ =i AT F@1 73 G161 20 AIfe *If&! FIres SINme qIel 2o
M Ffers I Te e *Ife =y, o8 T@w e zor ] fE2 57 @ W
SN B IF GFAF *G(F ) (A *ETS AT Fe | IR =61 FI?

e TR BIer BT FAS!! BY ©IF 7 AT (I IEF AT (ST I 2T I
YOI & AN T O (TR IE0 AP GOT WA G671 *fe 2w | @loa Mo
®@GF & 9B = I AT FAR A (@ I A TR ©iE 0% wop3 *fe fre =7
VRS B 9N O3 IFIBT SCE PRI AT— FRe BT ARGt 9 vl a6
ISREN
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FreTeaz o T oieee fefbe Fie M Fre T (@I 97 @I g
8o [Tihe Fie F@ o4 Ao =@ (12 6 I@va =i AR ! @ @ 71
AT FACR SIF (FICAT *If& Mre =263 a1 Teob1 (7 Afa61 *If& (oI A T{eels A w4l
7o faeaifoe e Far o e 7532 RITe AR, 994 91 o Ao *fE f Foe
(BT Wre! o+ *fere Folled T0R) | & IS 36! NS o s wPTeg, oy
NTBICE AT & TBIMee F I Al Fer € Siie sfes! (omee d 799
T I (o1 | FIee3 NGBT (I (T F I TTniiiee d iFe Soers ST | FI0EE
A —Fd, s ofwr «nifebi *fe wrefw, «1fes *fe fw e | of v afw 7o g

I T ©IRe e e Wi @ zrer- fy *fes Fiey ez |

AR 4.6: FT ARET ¢ 100N <@ F— 1D

AT @ 10m e (org 95 37 I [Foidre

e 10N =7 IR0 ofN 953 FIer =2
e qeT FORF FI& FECR? (2 4.5)

J—f

Te: oW W = F X s = 100N X 10m =

d

1000] = 1kJ 7% % |
T @ W =fxs=—10N X 10m =
—100] F/% FTHCE |

& 4.5; G ©Ea Tom Fo AT

AT e 9EO7ET Trent s e 6

(SIF IS FIAC AT *IfE oo F0a0E |
T et e *IfS = AR, TWCS! O B R |

T 10m CICAT I I8 1 )

Sim \l/

T Qe T TR |

5m Spre 10kg ©ES 7o I€ 102 (2 4.6) |
WFfs I8 5m e Tioce FNF T3 916 5m
T - oI T O | (T O FOGF IS FEA? (40T
e R WARDT Thrz 37T AW Aw W

% Triead 4.7: @36 10m T IFRER g2 AT

Te: ufb 98T TAWE SHEI W I TARE

2R 4.6: IR 12 A0 76 € IR I s waf e s B (it FITEE SR

“Afater
W =FXxs=10Xx9.8N X 5m = 490]

FIE2 G2 TAHF ST IS FAT AACR IR SAD *I& O[S FCACE |
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T e ©1it 905, S Ie foidte e e otz
W=—-FXs=-10X%x9.8N X 5m = —490]

e @ wAlb (At 490) *Ife e T =0 | FHC0 #ATR Tl e o=fe (2t 490)
e fea 21w faces salbre (=R |

4.2.1: %fs *f& (Kinetic Energy)
e FIHE TS WA TR Aife ®fE | AeRere @ 7 Afew T @ =fE @513
aifs *f& | swidfwictTe ST d oaa @ 38 I v AfSte 99 s o Afs «fe E

E=1
2

mv

2

*IT&q sIar ML2T 2

e *fea T AT FIeF 9T U3, TR T (J)

Tz 4.8: 10kg o037 @61 %7 3T 977 10s I 10N I &A@ T4 2R
(a) 8RBT ~ifs =fE F©7 (b) 205 =1 6 e T2 (c) AW =@ 205 T @A T
Y iR Aife e Fe?

Teq: 10N I QT IR0 9

_F 10N _ 1 5
~m  10kg m/s
&g 10s ta @
1m
v=at=s—2x105=10m/s
(a) FIEg oife =fe

1 1
Smv? =2 x 10 x 104 = 500/

(b) 10s74@ S (I OF 27 94 (72 I (@ FAREC® Frws 205 @ ofs =&
G AT |

(c) 7cat 20 I 2T T & v = at = 1m/s? X 20s = 20m/s
FeR e *fe

1 1
Smv? =2 x 10 x 204 = 2000]
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TR 4.9: 10kg SR 9F6 IGCF 9 QM I oA a7 oF e e zrwe
80/, IBHa @ Fo2

Tex: sfonfe
1
Emvz = 80/
,  2x80] 160m?
v = =
m 10s2
v=4m/s

SR S MR Pler FAF F0o! 0 *I& | ST 7412 Sife (I € oAfo#1eT =T @ioT
oy IGLE I T EHs Afehie S s iEw (O N @TS 6 | oy I8
sifeRe] T3 @R g fPoRR ERICT 397 QT 2R R (12 Ie[ & QfAa6T e
e oL 532 O F& 2RCR! FIeas Nl [WFveed Fece 21 sifeq a1y 8
@ & = @61 P68« ReR I T if *Ife | ST AVAG @ SV qLo! T6co
IfE ETRITT @ FFFle 2 ©IF A4 IR 2 oife =& | @61 IFT-GIF AT G T4F 45~
(07 ROTS AT O O WS IS S (& AP | WIFOTSCoa AN 2 a0 =67 e

ifs #fere v «a 3 Ttz TF 9L IW @ AT @ et F@ @ T o™
*feq sifaare 5@ faed 2 711, oo T | Wy e ife e s [ergae- [emt
7+ 2= Ae |

G ST (AR (T (I TECS & I R0 G *IS 8 =7 | 431 1S F e
M SRR AT T B d =Y e covet | e Fieers #Afet -

W =Fd

LR F =ma
e W = mad
< AT A A I m S i A orae wfewe Ay

1
—_ = gl
d—zat

1
TS H*’=§?m2tf

g aNa & v = at
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FEE W = L mu?

2
w<e THG @ 2fwe F% Sz @ o B @R 2fame ofs «ife 2!

Brrgd 4.10: @2 ST 03 ez wwee 3wt 39 fowt | s 3 @ R e
TELT AWM U SR (MRS ARE F 97 Q@0 I d 99 76 It (@5 “if =i
@T T @67 TR

JE = Smv? — L2
—zmv zmu

G5BT (TN |
v? =u?+ 2as

w3 o %m e ol e

Emv2 —Emu2 + mas
9T ma = F oy

v = Lo +F

5 mv? = Smu s
IS

1 1

Emvz—zmuz =Fs
fT®

1 1

AE =Emv2—zmu2

w2 AE = Fs

AT (AR FET QT I A B @O A 7 | IW @F I «FifeF 7| aAfeNeT
ITF A2 IR (A M OIAF 89T (FICT I AT FAT 9 T OIRC Ol ANTS ©F
QU @I ~fiTed 201 91 | I [rewma TR 9 Gife =W O Ao SAE@ (@S
@TS A TNHT I @O 2 [F€ ARSI O SAEeR @Il AR =7 = |
@B 91 SR fTerel (momentum conservation) |
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Fler, Fol ¢ W&

TAE T @67 ey aifexfEn Tmre @6r Aoy | IW @FAe @F A @I ifET
(@A TG AFSHAET AF SIRCE O @Fo! TS ife =& A | W I3 (AT SIid
ST (FICT T LT T4 1 T O O 932 AIfere ifexifes (@ ar ey 21 =1 |
@367 Y TWHa gt GifF =@ Feme @t o9fs e @ @re iw @ebe
FIE @CS AT Fg ANfere fexifE wofiafes 4@ | B T *Ife= fTorst (energy

conservation)
4.3 9 (Collision)

S I SOt 9% BT ey Rl
T AR orRee AwidfeetTa “AEE” e
o5 bNFew TRt [eae A0 7T |

W I GI0 AT m; @R
m, ©F U; dR U, @@ AT T
TR | OAA ([0 oo FIRee 41 T
SIME TR RTE FET, @I (T I
SR (@ AT (31T, my ST @ 92
v, Q3R M, ST @ v, | TN HLHES
A @ v, GR v, IO G & FACS
ey

QPRI GeTCeTaT TR0 S Y
e g eIt #I19, (68 TCH (A T |

BR 4.7: m; 932 m, ARPREE TGS FA9 27
TR (@ 2RSS T vy @32 v, TR |

AT W ©F Yo AT ST myuy + myu,
A o7 O Yo7 ARTS @A my v, + m,v,
WWN -‘_:‘\9;\9 9 Pl miuq + mou, = mqvq + mov, ..... (1)

p 1 1
5% (7 9 AW et Afere oife *ife Emluf + Emzug
p 1 1
TR 77 AfeTS AfS *IfE Emlvlz +5m2v22
1 1 1 1
Sfexifes frere TR —myu? + ~mous = =mv? +=myvs . ... .. (2)
2 1%1 2 242 2 1¥1 2 2V2

ST R (1) & 9 e
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m1u1 - mlvl = mzvz - mzuz .......................
Emy(uy —v) =my(Uy — V) oo

OFTSF AT (2) & el e
1 1 1
Emlu% — Emlvlz = m,vs — Emzuﬁ

IE3GI

1 1
Eml(uf —v?) = Emz(vzz —UD)

EEIN

1 1
5"11(“1 +v)(u, —vy) = gmz(vz Fuy))(Wy —Up) o

947 (6) & (4) o o 3

(7) & m, M@ @ I PRI @& (3) [ 3 217

myuqy + myvy = myv, + myu,
mu, —mv; = Myv,; — MU,

(my — myuy + (my + my)v; = 2myu,
QLT (AF v, (@FF I A |

2myuy + (my — my)uyy
v1 =

mq +m2
@32 ©lF (7) & my W e ey (3) @3 A @

m1u1 + mlvl - mlvz + mluz
mu, —mvp = Myv; — MU,

2myuy = (my + my)v, — (M — mpu,
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FGE A (AF A v, ([ FaCo Al

2myuq + (my — myu,
vz -

my +m,
@R AT ([T T (TR O3 Q2T (AF TOJ@ T&F [Fg FeAe SRl (4TS A |
T ST AT g A 57 I8 ey
m1 :mz W@WWW|
m, 7 (@R u, = 0) FAEE ST my 97 @0 M, 97 @ U,

AR My 97 @ @ TR & vy 4 m, = my I0E:

_2mgup + (my —my)uy

vy = u
1 my +my z
AR R m, 97 @ m, = my; 9R u,; = 0 I
2m1 X 0 + (m1 _ml)uz
v2= =O

m, +m,

e T g @61 M "o oWy Q6T (TN @) el M Ol al T OIReET
ol MTA0T 137 2 T, AT (12 (@ 0 @9 =@ A7 | w6y w1fey & /1 corsar
QLN AT FE AT AT |

ST T BT A 7 oI 787 AW -
my » myadie m, 97 e m, CWuﬂ@@ﬁfcif% & 7 411 (O AT |
1

m, &g (@R u; = 0)

vy @F BT ©F A Toiea ¢ T my, e o e @9 SiRei —2 = (0 TS

mq
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m, m,
2m—lusz(l—m—l)ul_2><0><uz+(1—0)><0_

1.71:

n, 1+0
1+m1
<R it @6 %9 feeT @151 993 Ahea |
G v, G @6F T W my e o wre @ %zo e
1
mp
2ug + (m_l_ 1)“2 2% 0+ (0-Du,
= = =—u
m, 1+0 2
1+m1

SR m, TA0 @ @ M, 9 NS IEER G @ TEul e e weTeE | of v (=it
QFBT (BT Fo1 MIfSr AT filer qBT BITRa 2ACT RCT WA, (AR (BT =107 g (AT
15 o Tt fReea e |

AR O I/ e et o7 8 e
my > myudie m, 99 m, @& 9o @R @ %@me—\o oA |
1

m, &8 (W u, = 0)

SR v, 6 v, OF TGS S B my T Ot e @ 12 = 0 <erre
ml

m, mp
_Zm—1u2+(1—m—1)ul_2><o><0+(1—0)><u1_

v = ™5 1 Uyq
my +0
1432
mp
. _2u1+(m_1_1)u2_2u1+(0—1)><0_ .
2 14+ M2 - 1+0 !
my

SR e @FB1 BT () IM WIS AT (=T 96! ARFACE (M) NG© I SR
G if e @I AT 203 1, f[F€ AR G oifed fawdr sifste 25 !

I Vg foaq Twge M- ordl @ TN AEE T 4 SRR e
AN, GFOT OIS W GF6T FETFT AT YO AT Z0 (F0IF SAERER F© 2Afqe
T (IF FACO AR, G (ACF (F01F @ e =7 GIBIe o SGuiq e 2I170T |
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Fe, Tl 8 W

Twezet 4.11: 50,000k g St GB!I Wifew Wy, B @3 (SINE TETHER ©F
50kg, W 30km/hour @&t GHGE S€e AR | APITS RR 7 I @ F©
@2

TeR: Gitsd wa m, = 50,000kg @R A2wee o my = 50kg =
M2 290 _ o001
m; 50,000
GBItE 77 40 (T @ACS {10 | FIeeg oAl el @9 A F7 o I§9 7eawdq
TR (F e i GdE @ v, =0m/s @R M @
v, =-30km/hour

TRz 4.12:  60,000kg w7 @361 §iF 60km/hour @ @ts @te 60 kg
©RA GF] ARFECS (1@l el | AACER A7 T (@ F0?

Ted: 411 TS GITFT ©F 1y AR AR CIETE ©F m, &

m, 60
m; 60,000

= 0.001
@BTCF X[ 421 T |

ST ST IFT Y FF LT IFT AT AR (A 0 A e 4
G317 o wefiafss, 60km /hour, AREER @

2uy = 2 X 60km/hour = 120km/hour

Twieget 4.13: 1000kg otw @301 M1fe 3k 50,000kg ©&F @61 &F 60km/
hour @t #R=ReE YRR 7T 76T | 7T =7 IR o F© 212

Te: i e my; = 50,000kg, &

_60X1000m _
U= eoxe0s | Le-67m/s

Mfes ©a m, = 1000kg, @
U, = —u; = —16.67m/s @Ry Ge WF @F wPR OB it @ @@
R |

m,; 50,000

G 49 (T T | FCGRL OIS %77 7 A0S AR 7l |
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2myuy + (my — my)uy
v1 =

my +m,

2 X 1000 X (—16.67) + (50,000 — 1000) X 16.67 y
= m

S

50,000 + 1000

v; = 15.36m/s

TRACHR 74 B Aot 47 QP sifaafes =g« |

2myuy + (my — myu,
UZ =

my +m,

2 X 50,000 X 16.67 + (1000 — 50,000) X (—16.67) y
— m/s

50,000 + 1000

v, = 48.70m/s

s A @ —16.67m/s (AF RS 2 48.70 m/s =@ R | TR =
T fAeiee fie &go (@eela er fo el (0ol Z06 AT |

93 e e SIPTE (@5 b e ®or F@ oo | i e
ST TC BT (AT Fh6 27 11, (=B NG o[earife et 2w |

4.4 fe7 =& (Potential Energy)

FE THE JACS WO SNAT ICARET TLT (AT 9T
P T evw Afeibe FE e ©IF G *feq
B = ofe *fe THF T A K O G
TriRgene ey, REREAN «F67 @ 89 I
AR FCI EIE AWFOT gq9 e e o e

1 2
S v (To AN |

QT ONF qF6 TwiRgel AT T, @A 6
AR T AWFO A9 AOGFT FAR RS (AT
sfexfE toff =@ 1| Tw F9 GRee «s6r P2 4.8
RRCS AT TATC AT W07, O P (fel M
e e F 31 Q@ I PO x ey Aghe

k- L-x—> X &

.

29 4.8: e By 99 99
LTI FCF NFH© 4T

I MER | G T SFR (O 7S Il 2R (FICAGR AT a1 ©i2 &S (&I if
Afe (12! @Xg @M F <o A0l $0 2R Ao i9e x (1R e w12 wret
offoe, S FICe HLL! AT G *Ie If2 ReA FU- 7€ @12 =S Frame
@I fog AfsHier 77 i 94 [fve o @i Afexife @2 |
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94 Fler, Fel ¢ *&

N R PR IR FER SR SN FA0e ARR (@ Aeghe FRd ok
froaz «fe5s Ffem ez | FT I TN AFH® FREBR AN GF61 m SE@F 8
@ PRGB! (2w Witet FodT SR @9 F@ AT I G0 Y AOGH FACS ARTS
9 9 FIE FICS e | TR @t @F 6 *Ife, fexife ar zrere «ft sy ¥ gag *IfE |
W3 (AT RS *fEcE 0T 9 WIS (potential energy) |

SRl 2R A 789 e ARMIelle (@9 TS S[T | T QIR GRCPA @eIwe
TR IS, S M @QF I (A3 RCACR (6T IM T I TN ST OIRT FIE0T RS
zrol, fog SRl S @ @@ @IoT 1oy a1 | o @ 9T Seatet w6 o wAfier 20

F = —kx

SR x @M TE F @3 T @, x I A F 97 G I | (VAT T3 AFE St
T RS AR @ Ao T4 =7 @01 ©FF STHIME F& FCH 1) (@CRES I901 77
I A SR AT AL IF6T G (average) I Fy,, 4031 W iees ARt &=
FACS AT | ARY @AM F 997 A0 F41 AR WOoFS 799 x iR e ©iR F1w W
Af&oe | T AR x, GP 7S FALPIOY S ORCeT

O_kxO 1
Fop = 2 =_§ Xo

W = Fpp(—x0) = (‘%kxo) (—xo)

1
|1//4 =Ekx§
T FABIE 1, 79 FIFHY N FCT FHDTE xp TP (B 4TON OIRET o7 R el
752 s iy e O eows e SAfefhe zrel 9k @32 Teq (o IR @3
T (O | G @ T IS TG I ([T FC AT AGF ForeT AR FR F s
x @3 AN AN ARRS® 2T (Linear) | FRIE $ACER @R @EACSS SIET ST 93
fafs wsarm eafeets (Swrae 2.16) |

Triedd 4.14: 10 kg =@ 9361 7€ 10 m/s @0 @F61 F2REE 897 #1wer | iR
&% k = 100,000/ /m? &ift Fo53 AFH® 272

Tes: 77 s =fe
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1 1
—mv? = 5 X 10 x 102%] = 500/

2
93 *fE5F PG Tgive Fa e
1
Ekxz = 500]
F&E
2% 500 1

2 2 2

X = 700000™ T 100™

x=0.1m

SR TR (@A g Tota fel Ol G161 f[eq #ife S 36ea | @ FHCET 2= 8o
T | @b 8T T FIF 2A1E0T T4 T et O @3 “TAW” AIFIE & OF T 9F
(A0 o9 *Ife o 2afeet | GF6T “1AACF TAW (ST T ©F (o FF SAfer e
& TNl & 9T (B8 NN ([ FAco A7 | JRTOE AR QF6T IFEE TR Te0o JCeT
Q@ AR Pl FACS 2 ET612 Ko > RRef «{1es T &l 20 AR | Feews Afer

W ==
W =Fh

QT F 3R Y& o1 Q3 h T0R Ol | F &0 SR AT Fa0e *F 8T Mid
R WO S THER Wis, FeeR W ATGTS | TSHER (ST & (I I9T AT FA0o
o ©fF WF PR e qeel ARKed 7W Al 9 9B @0 AR Seed AN |
AIEA0T e&F mg =T
F =mg
G W =mgh

T AACS @, ARG eoq @30 I @R @G [ba ee e I | ARKDIE S
DEICS R0 U8 SEE AN GFBT I6T AN SRS M LT F00 =T |

MSET AF6! AR h THOF oot o fowrg e *Ife 2 S 7 Aeties
(20G ME SI=E @161 T4 f0oa Mte h IR (AT WP O3 ©fF (o F #Afawrer «ifs
& T (T2

e ST, ©i2 oF eg *fex 4@hee Afe «fere sfare 7@ | s aif

%%m%mvzwwﬁm@ﬂﬁ:
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1
—mv? = mgh

2
v? = 2gh

AT T FECE J AR T8 IFF AAFAT ([T I AN TG 93 @B 20O GFAR
(T4 PAfREN ! =few e ey e 5197 Sereita SR Ske 99 @ (9 FER!

Tnie 4.15: 10kg ©=F @67 78 100m /s @l St e qee e 961 F©
BT TI?

e qft wieer 1S 3@ ey a1 2R | G S Feire e a1 (@0 I |
sifoxife :

1 1
Emv2 =5 x 10 x 1002 = 50,000/

3G T h Ty (+ATeies v A =[tat et freg *fere wemsfte 27 oz,
mgh = 50,000/

, _ 50,000/ _ 50,000

mg  10x98 " >10m

TSR @RI & @it 10kg o9 S5 3= 70z | @51 58 otas Towr fea
FE A | @A STE 100m /s @0 8T R0 WeeT SIisat ©3 8eF A7 |

Tnrzad 4.16: S5kg OtE @01 IEE 50m/s @l TR e »ew e @I Ty
@3 e #fe «e sifs =ife 1w =032

Tex: ¥HT 2 s «fe

1 1
Ty = Emvz = E X 5 X 502] = 6,250/

I IS *fF Fog =fea AN 2@ ©IF G712 h THSF J= =108 AN

aifs *fe = g «Ife
afe =fE + feg *fe = il ifs «fe
e *fE = afs *fe = arfis oifs «fe/ 2
6250]

mgh—T
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. 6250/ 6250
T 2xmg 2x5x98

m = 63.78m
TOINET P52 SIS F9% O3 TEifB\8 SRTee Sra Nt ©of $q S 11 |
4.5 *f&g FASF (Transformation of Energy)

e AT 9T (@A T (72, G5 SqN@ GFH T (AF T FCA ARKET 27 | 9F6!
12T TATT A OF (0T UF (AT e *Ifeq o =7, A6 (e e e «ife

4—v
v=20 v=0
(@) T V (c) T V
v—> v—P
o | | - el ]
" TV v- ferfe (d) TV
v=0 v=0
(@ T V (e) TV
4+—v
() T V

TR 4.9: @36 SEIge A FeEve R e 2z, 1fS *Ife v few «ifeq T «fe
fafesr 2o
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FACS AT 3R *if *Ife rere AP | Mo = T4 49 T2re =[tat =f@61R +ife *fere
Folefte 20 | T8 WHTE =M T390 +1F =0 T4F (AT I 4T ©F (Tor eaifes
QqCF 1 1S e AT N OIRC *SFF (T T2
SIS FCACR G ST 2w e =g 1< e 1 o+t “fece werefe 2w
qI |

Ter *fe W3 ifs *ifer W @ *Ife QF I @R *fere FASET
THIzellS 47 swew T 59w 9 39 7t @t @t (e wmiftre wrsfiie
T ¥ T I 1| o7 =i (AT oife *fe TR ofe *fE e [og *ife 3 Ferea

(a) (c)

4+—v
- v=0
T V T V
v—p T= offs = Cv—b
L o )

V

_|
<
_|

®{ 4.10: 90 or2a Feneg, (B *fe- aifexfe qar eg «ifeq W 3 e Fa0z |

AT HeTCo2 ATF | ST T MRIE ©F G0 Swiedel (realy, FeiEm e it ea
T T | 7R 4.9 @ FeE O@71 Afs *fe g3z Forem et e 3 @ swbee
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FRRTe Tre2 AT @ @A TECR | (ot 2R{GT (a) @ (h) TS erer’ 4
935 Lo @9 |

AR AW @F FHERT AR ! (oo I @ g W2 eizeEe 5 s
T 900 AT | GRS s *fE «Ie o7 > e TG F7eF T60e AT |

Tride 4.17: iR 43R OEF AT (TR oy fog o3 (e FreiE feq e
O3 S *Sq (TOCF FAT IO G (7S |

Teq: 4.10 2[0S @A @R

Qs R A AT @I S ALHv® A (=Y et S sier «ibg e
oI T 32, 15 G7 79w @I (olgen™ g (=e Wiere (it Teier Fece A
PN | AW GIBT FUCAIL TCE 1, WS SN GI6T (AT A | OFF FRE I AN I8 T
YCF QIR G2 T4 Jo1 WP *fe5F W Gioies o *ifere Frsie 3w fw qw
&P 4T I@ (FC | T (@ o Cofd 7 Sl et @161 i, Mees e 2o =™
SR AL FAEAT A FACAT SCF N FAR |

Fiees e Fwolleq Y32 el «ao! afer | orEr [foy wweas =few seisEs =i
WW‘T%:

(i) R a1 ofes &

&7 FBET TvREe Wre e Nl A]F S e At ofer *fes Snzaer g o
IR 92 *&(F TR TS A ¥ Ee FHART 41 I | BY Ol T GF ST (AT
oy RO R ¥ TR F A RS | ORI SIRAIT Tl G0 W
P 218 ST AT IPNT T (FICAT *(F TRAIR 1 FF QG A=A ofer *f& qr
BEFH O TRRAR I AF | AT ANAR A G Qe 2ATaT T =3y (B
SR I Ay = AfEs *fere e are @i | (IMs oI *Ife ST f[igre
T ofer *f& (At fog fog T SIF#IES ST (W67 1 @Agpfes AE (s e *feww
LA BT *ETS FART I ERIF (AT AfFS =S Fores e @l ) Wapfes 3
1 =1 GBT Il *fSre wARR 27 | @I 1w, TTIENRT A @, B, fU. (o ofer e
IS FHATSTS B | ¥ (& O I & AL (A [FREE FHAICS - F16 @
@ AfET e Sems Swar T 2ift e e «fe = «ife Fesie 23|
*fE FpTEfS «fere Feeiie = |
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(i) srmfe «f&

e FATEa Snirael ReTd ewped e o328 aPmafe =ifes | ster s qeT™
G T & @ NPT FIRE I @6 IS *EF o #fere FASET SniRge | (7
PR TN PN [Apfod e TR I AN AL TS TR Tl = |
IRRE =SF ST FoART I PR AN AT (AT - Nifed wieett o
QFBT uiRgel | AT (oGet fOree A @ A Qe IR FCE AN AIFEET 20
Tifgs *fers Feeie zre @R A ST F@ MIT SRR (T IS *fe 22T
S *Wife @R @18 o W s wfere wFefelc Tr | v@ wyfe ayfex oo
PRSI HATSCIA AR @ SAIRAAG 0% AIGIE @R U2 ¥ (qgyfes *fece
FABRS T | (RI2 GRIEA (AT ¥ I AN @1 7T (A TR G (&I
QR Yo& AT AT W @ HIGI 7RR I Il *fecs g «ifere worefe
T W | IS *eF TRBE vNem SHRdd S9ET SNE A kS A1NE *[4
I AWy (/TP IR =i Aifgs e e «fers woreie 27 |

(iii) ©rt =%

sfferricer s (e Reavetl Saee FeiemeR jRiee AR @ e weied 27 o «fe
(AT | IO @S IO 2fegtay i+t *fecs qifes *fere Fea T & | A=A
(Thermocouple) (75 foq o *MTd A T O e 1) TR OfF (AT
Ry T TniRaet AFCTE AF© #TF & AICHER O ¥f& (AT e e g
Fifgs =fe M RyR e tof T =71 (AR T I T SN A3 =i
BT FACS B2 AT | ©IF O W SeTl Cofdt 2 (37 7h #1120 g (IR Al R SASrple
QR Rl I 9RE I 2 1) NG (RIS A A AT SfoE TS
*Ifere Fosfie 2re M |

(iv) Tifs= =f&
cFt@ YR Rgre Wfere weies T4 27 | 740 IR0 379 e o Wfe tofd 70w,
G ST AFS =i O *fere Fieite 20 |

(v) steeT=s =&

A TR PR GIIT o7 QIR 2 S @0 [Me W@ o9 (g SISEl (B
(4TS #1Z (TBICS ST SCAT AT | 47 BIRCO (@G3R T ©2% Ay GPFhere AR
QIR SR Tl Ot o8 FAMR | (@ NEHSRO 8ot Sl 12 [ IR
SIS O W&o HAST I | NGB FIET Ol IR FCA AAAR SCET (AT gre
Coft 4 7 | @3 AMe FERIRFS Fie Qg A Ty 0oz f6E e 712 S e
FerAnt TeoifR e ST Stz armafae *ife o o |
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(vi) ®=

comar fFrowg f{ifey wata *Ifes Feistad T =IO 6 ©F NG (0L DNF SUR |
SR TR HfEE @RI oUT IR RO e e Rene s s ar 58
W51 ©fF WeAfFs @ e k@ E = me? 9 @ @it e eaes *fers
FARET TWREF A TR | [TFT @ice o7 (AT *fE Felied 41 @i,
GTITT 26~ 7 STET W3R *¥ *ife R ¢ ameifhifs =g |07 3@ e «fes
FABC AR ieo @Y @Nce 7 Welgae Rygwarne [T T4 = | TP o
& tofT ZETS (1R OHHF IR I AT QAR ITIF (I FCE BIRAIRS YR (1R
BRI M (SHIEswE [ tofd a1 27 |

& O3 RF FRT AR SIRAT THCo AT AR GFo Y7 @Ppyet
T & e | e AR 6 T TN (1R e RRE 9 A | SRS |
freT siferer ot *if qeaee (12 =i Swar g Fare HNfd w1 (9 e W G
& TN EIIFETT @O I@ @) TR TLA2 A(SF 930 F (/A0 A H/eA Ao
T4 T O AT Z0eT8 *fET TA6T 77 | TT© 7 WAGIO! = O *fEre @I GI6T
SN IR A G 6eq A2 1 | *few @3 qons e efes Awmet T3- aft
smdfReaics (€@ T f

@ RE QA S e a7 Qe 91 IR S/ @F = oy *fere
FART I TSI B AN G5! (T o FAE (BBl IW@ (U0 (B
(ERICREACE YR fgre ot Fae (13 fimpe e S (itaGeE (R zor- «ft
TSI eI G5 (AT TARF— (AT FICAIR F& T¢I 1)

4.6 ¥ (Power)

SN (AN QI AT X7 S (AR R AR 9 AR (T #1407 ©ieet g
@RI & I/ 27 ©f 7! 58 “midffkeait e **oE JAWe ¢ S0, Fael TR
IS FAF Q| TR ¢ TN W et FA1 20 A0 Fre] P 20R -

P=—
t

ST ST (AR e FAF 9L 2R *GH FHATST | ST (@iRe ®T (R ©I8 I\
FAE WA ey =feq Follea T = TG ©IR 0R F40T AN 00 A Fool 0%
e FoMBRR T P& A =& @R (FIF ©2 FIONS (FoAT |
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102 Fle, Fel ¢ =

(ECAR AR (53T IR AR 2TOIF CF@ (8 M0 M@l 7F &iwcs | Fao! AT
SR G QTS 97 GFI(0 AW Y9 ~Afive | W afs erce 1 ger e w0 =7
IREE ST AT 1 W (€qB) I T ZEeR T ¥ wored zearg | e 7w 100
SYBT QI Fifs g oF ¢ ¥ Iifete gfe e 100 W e I3 2o | I3
T AET FCT AT @ 1000 (weness efgne Rigeey toft ik e o
QT gfs ETeE 1000 X 106 | R *If& Sesiva w4t 207 |

Tniege 4.18: (o o7 20 kg (SN 97 97 IFF °F 30 kg. €11 IS (SN
Feera (e e 10 m Soitas 7t Tore (oIE T @#eaeg 50 s, (SN IF (oW
@ 10 5 7 R SR | 9 wer Teog ey e w1 T @y

Bex: comm e 20 kg, TR @& myg = 20 X 9.8 N = 196 N
TSR 959 99 30 kg FItee o sed m,g = 30 X 9.8 N = 294 N

ToNE e 10 m S Toow | FIER

oI FICEE AR W, = 196 X 10 Nm = 1960 J
TSI I3 I AR W, = 294 X 10 Nm = 2940 ]

oI !
W, 1960]
=T = 50 =392W
TSR I TS
W, 2940 ]
Pp=—2=—""“" —4A9W

t, (50+10)s

RIc ST

Tride 4.19: Sl IACe ST F (@R12 G167 S FF SATO] I ) NG Q6T
Tmreaet 2 | €@ T 9 1000 kg SR 9F57 I ARAST SR (SR &) QF6T (G
OYl I QR | G2 (@A0 @ (@I I CRCE 2m (G Wre i | @ I
@iog el 5 kW, gf & Areefbee Sota welte Akia?
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&

10m

i S
; =S

%R 4.11; 9T (@ M ATrST 432 0 (F AF6! IFLF S (ST
(53T 4T TR |

Tex: wwel P =W/t

5] W =Fs @A F & F41 961 @R S W@ e FIaL

P=—=Fv
t

T v (@ BT (@R @,
g %@ 1000 kg o7 G0 IBCF 2 m/s (@0 TATH 9ol FAOR LTS :
P =1000 X 9.8 x 2W = 1.96 x 10*W

58 (@67 T 5x10°W @ deay FIe! (A0 I, FGL (@5 A1AABE
WS A0 1 | 5@~ IW O (@I Il Bl (@A (Ol 'Y SR &S I
F @I« g1 :

F'=1000 %X 9.8 X sin@ N

IS AT FH©
P'=F'v=1000x%x98xX2xsind W =1.96 x 10*sind W
i PP=5x103W @

5x103W = 1.96 x 10*sind W

Any kind of e-book & Software : www.tanbircox.blogspot.com



104 T, el 8 ¥

ng = X100 oss
SMY =T 96x10%
0=14.8°

SR @ = 14.8° @ GF5! B (@ ARG 93 (@ M0 (BT (Sl 789 |
4.7 ISl (Efficiency)

ST @I S0 JERE (T *GF ©FF G0 Fo (AT A Feof FABR® TG (@A
A AARE, AROT *G7 6T & | FICSE I AL AT (AR FS FCS 512 O
sreifarer *Ife e =% 71, @ QP e Mre = | SN[ SN (e e QI S
QRCE G AR D, Tl G 3G 92 IR O 7 AL (AR AR CIRTEAICS w8l
Tl ST PR * S WA R | T & & R A6 I AT 2 FOFF Mol AL
& IR FAR ANWAE OF AR FACS = | (T &) A FA0F©! 0 QI Tod
A IR IR AT | FrweE ol AT oI @14l T -

7

amne & - wfeg oy
O =

ave *ife

X 100%

Twigge 4.20: 1000W @3 @5 @57 9989 @ 155 @ 93 10kg ©&=F BE
10m ©otF (STl T =67 o5y Fo? FNFel o7

Teg: e Sifawrer : 10 X 9.8 x 10] = 9,800/
awe *f& : 1000 X 15 = 15,000 J
*feq 5759 : 15,000 ] — 9,800 ] = 5,200

<

B RO I
9,300/

15,000/

X 100% = 65.3%

TR ¥ SR QA G5! Ry [pe Sesive w419 75w afels «iead =ifeq oy
T Q3R IAGTE FA5Y RO (T 719 Rgyeaeya wwet 30% @ (0 SCs /1!

TWIRAY 4.21: TS0 4Tt 10% 25T T 57 409 F© FAFel?

Tes: (90%)* = 65.6%
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4.8 =f&g fJfSg B (Sources of Energy)

(PN (A= FO6I TF© (6T (AR 6T IRE T R WAl o Fops R =ife
IR I ©IF @36l o w1 R [fey s *few w4 4.12 wfite @i
TOACE |

4.8.1 SRR *f& (Non-Renewable Energy)

offdia FTerer Rl (ARY *IfE AR ST ©IR AN (AT AR AR e
I (] R G (PORR *eq S0 OF G0 FL & TR | (T (FOIT AR G
TR | 9% TR ARA7 = TR e Te

TG T JOR (T, 3 Al I | (8] | | |

T 1 e FoaTGE =0bR e Qi

e 7T (I T=F ST AR Ao

5 B 7tg AkMeaa Sief =T Bieet

93 F% WER | o, AT WE el |
feafores aka ofqwer @ ==

|

A S ﬁ‘
(/T I, (O A TP 9T = |
TtT 6 @F @ o7 (oFT =] R 4.12: *few Rfog T
(crude oil) aREF S=REFT G
SF 99 ACF, [FERaiee et AfRengs I (e, e a1 @@ Feea s
T IR AN A AR R[N M @F T AT | W67 6 (20F @ 77 @7 =7
@S JeTes fa™ (CH,), 9T I T AT G ST TR (T AT AT @R
T STl 0 [0S = | WA AT AT DeIeTFeIC S AR G
TR IR FAR SHAT |

[ (¢l SR *fets 979 IR CTAES O (AR el maed &F, (T
QT TR SCEWAN | (o7, T, I A TSN, «3 G T @67 e
JRCR, QLT A FACET 96 TR AW | WO e T3 (e, A7, I Sieg ey
sjfRQice JI Al TSN ST M @ N G5 ST B (& I (FCACR | (ARl
¢itr AR T @ Qe e TR FAr I G} A0 S I FA0S AN SR
SJfRQI e T o, I, T I FSCAIAT e (BTARC I (&l R2*1 I Be1(s |
SRR WNR Sififbe ST A FRiew | oxF F 7@ AR g @ w7 @
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106 Fler, el ¢ =&

TORAR (72, SF TR TE o Ffveeas wim [em o a3fe I9ee I@ 3
R o g @@ I (@l I @ WEfEAw FeoAw, @b g9re I o et
THEE ©Ine *fe Cof B3 | PSR &y Guletife =0T QIBGITSTTa a1 =BG
(AT, A AT LTSIFET WYTS T8 FCF UGS, FICHR (GI0T TR T (PICAT A<H
2 |

4.8.2 T =& (Renewable Energy)

By (T OGS Tou 4T *Sq 6o N O FCH AR ©f T, €% JZO€ O
QI *&F 8oF T IR SR (AT FAET FRCT AR | (12 ¥ S0 LR SNt
(AT, TG (ERIR-SI6T BRI (BT (A, TS AT 0P (ArF, 2R reicas e
AT (ATE fFQT TR I A (QF | AN RCS @I SR 7 A (@ @2
*f ST RIS (T PG | QRTHICE el 2F “F (Renewable Energy) *fe—
Il (@ *f ST T FAT W, (@ FIRCT GO T IR (FICAT SAFT (72 |

G JZ0S RS I A @ AT = R T I A e GF ST 2R G
TRy ¥ | T© W R TgE ©o2 #Afea Moo 20 ©iF G 7% *feq FIRT
T (AT AR | ISP [ITR @ (@ =& Cofd T4 &7 alfeqnd oF 7R AT 24
fofa =, @3 12 T8 (FICr (=I5 ey 77 |

RIS AT =S > SN GF TP AR TV A | (IR @F ©iead (@i ooy
TR TERYR, Tite K W Ryge toft w41 | iR SN @tz R I7 a1 S 9 777
fgrrms «few Tore FR T 91 G567 2z Abfere gl | g TMice 1Y (AR =0
AR WP @ Ffo & (7 I AT T WAF MoF JF (R | A GFp
@ SR OF @ TN TARYELFY WA (O I Al | THARYred A FIBE I8
TAREEMT *f& ST AN (Biomass)  (/TF, IR 00 @RI 27 MG,
ACHBT GIRCE | AR GFBT TG ST N PICR €O, 7T, Awge (78, Sitns st
G FIE MG, ITHE! QI | 9] iy Vgt T e & o =feq
GO @ T | AMS GICAT M ACFO! AW (@A FOI (M T A SRAS
RN TR *G7 TS I I o FCH AN SRAET GO AR | (e,
ST AT TR ST 2R (A GO o ey Sy = A A |

TR =feq @ 96 F91, SRR =F ACNER 77 e *Ifes Teoate R
Ca=ies, IRFIFE, T T o7 fereanlie |

W RS NAF A AME, @ GF IARCEANGR QeI 778 (=TT A o+ R
AR FER PINSAT =& #1e3l AW @6 U361 efgam *fe @raa IR | 37 @
ST ST SR S0 G067 S IR (<Nfe 20 A, TSR (@@ @T6T A A, (9
I TR GIoT wieEe | of Tene *fesT ST o+ faedl it e [gyee weies
FAF GIBT 41 NS FACO I~ SIS Fel AR BT AR YF [qoaiier «Fo! ==
T | I OIS IR ¢ (161 ey fwye Tofar v A0 | O piEte @ weiew e
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TR GO TP [gyee wered o | SesE R 9367 e vy == GlieR

eTfes «72 @D 47 go wFesd T wie I3 (TR Gio 2R IS | =i
e ST Qe Y fRigres it BRI (qd o w2 fF€ STERICR Swd (AreE
@B Y9 #AfRD® @67 =7 | (@RI Y Rgyees e BRI <9Il = GTRI (0P 8y
BT A TA BT T, ©IF (B8 T 98 T N (7 oy AT BT 3 %W
FET GFBT Y BRI (AP IS (NG @ [ sihezr 799! ¥ T e
(AT AN TG GF SPIETCFIRE O FE APCR—CBT GF LHCF Gl | 93T, =Y @
QRN AR (A QAT Gy Seiee cofd T4 (oG 6T a=awary “afs | g
TR & A (T (O TR Fie GI07 FOreeeta AfRKCs R T4 T | RIS wWewd
GAC AARATT SR @ (AP TP Gl (ot Areqt a7 | ARG WA (AeeiE @bl
CT IRl TR, WA (A2 (T JIfereT) @ R0 AICAFCRE (@ @ B0 GRS
IO OF ICEAR | TATRAPT *eq e AEH0 2r ferednfi@ (geothermal)|
ST RIS ot S Ted, SRt ey 74 GBT ([ J ST ©F SNl GI6T
BF AZ | O (T I FES FENNGR T FE (@O AT SEe o ifea a7 e
T (AT T | AfFAT QAT IRE A O] [P (IR WP QA | (PICAT (PICAT
IR O B-GFFoT FIACT CTAT & (e ¥IfE T=r& oMeq AT CTA G T
TP ECR |

T AffR&TeE @3 el Afiae W e =@ Sotz | TFfen wy wee *IfE,
fog #fex ay aM Afcae o1 s o = g REE TgE e G0 o @@
T SR TG Q4T @ @IAT *E (@ (PIATSIT GIR FAC© QS 7 | i Fqr
1 0, Fod A [y 1 T o RE W FRIA *FGEF TR F0S I |
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108 Fle, Fel ¢ =

S

oy :

[N

3.

qoeie I W 40 Fe 77 AL
eaifoe =7 @=e

aFel PERE FC QUIEI A
pocaetETE R 9 k fF oAeE A
PACE?

SRS e e & *few awre wifs E—
ST YTATC? AT (S)

¢ (m/s)
| O
(@]
/

4. o303 {3 *ife e [Regoa st Tme

5.

@ 1 =il AU oAfe e T Toiex TR 4.13: @ 93 TR @@ |

qAeC?

FififSs T

1.

OIBT IBT 897 ey Ty ey I are 97 I OF @ e 27«3z @1
4.13 gfite @Al 2@ | 0A, AB, BC @3k CD @3 tqf 4 ATGTS Iy 4
feaife e A1 FIT =7y IS Fel JACR?

50kg S@F @36 @@ 10s @ Fif @@ 5m T Ttz | (7 FOLF FIS FEACH?
SIF FS] 97

. Okg o=@ 936 37 @9 ¢%9 105 96 I

A TG o[ oF Afe *fE == 500/. I
oIfe1eT JeT e el =2

G FHFE @FACT 10kg 9 S5 ATCH

Skg w@w 7ft 78 0% Sm Toea fFw wwgw P m
403 AT TR | O I€ qioeE (=ee e, s (W |
10kg == oos s @R Skg  ©aib Softaa ol 1m
i Bote e ¥ | T 10kg <1 1m s
1m 0 @3 5kg <@ 1m ¥ St \
O ©F 959 (T FO?

100m e (AT Skg oW G € (AT TW 4.14: 75 oy o1 st e
7 *Ifeq faed 7a?
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ALY I
MRS CE IR

(Pressure and States of Matter)

&N FIF IHSTIA

TS FIE VAW qF6w T mdfeear forew | 7
TRGE IG SN R RPR @R GRS ©rgd Neel
renEre foy e o yae Weew W Wit =R e
IR ST R S R 0| W o ergs
S G S wiCg | fof FEew [T BT (o oMo
IRFIT IR |

James Clerk Maxwell (1831-1879)

5.1 5% (Pressure)

SN SR A FARTST B *6T TSI (IR FACTS AW Brof WMo
QFT Me oL IR | ST AT NGRALTACS TN T TN @R I AT A9
T AR, O A 5 e AT T 709, G 7@ QA | @9 $fr G6T AT
T QS (G AR, G2 FCS (FArS A Fedl (omg A *A9 Wew @deice A (=)
5.1) | STSIFAR O AN #AfAICr 9T LT FACTS v € 7@ foy | @@ ofw
(O QTS Sl (FAFCT (00 M o1 A AR, MW (O LM T 71 =7 F
IR QTSR SR CFawe &Y A O bI7f P TR

pP= g It @t ML~ 1T 2
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AW S9FT 8 B

IE2 TOR (F@ Y2 TS JRQT FAR I AR (F@TA e (@S I I ST
LI A AT, SO (0 AR =R T B T TN FAT I QAP et

ST (@TE T 12 B SN I I |

I G0 (9FF, IR (O Rl
S A B P 3R (o5 few o e
R 517 P [5€ @67 (FeF QM @I SIwEr
Tt A Bt forets 512 ozt «ft @2 Efvw
GO

F =PA

IR (FATAPE (S5F RENT 421 ! (SFER
Al g e AFce =W, CFawER AR
TF TR (SIER AR, (FEHER ToF A9
R (93FF !

Bl (FEIT QEF FRCT AT (&Fe W
@2 «ft 472 qrEEaE, FES Gir e
I swed (@ TwE @ AT o e
R AT Awied | oF A IRKIT A TLT
b7l QT I O A G e 8ok
797 303 - @3 el SR @I oEE
M9 |

THREY 5.1 : <1 TF (ONE ©oF
50 kg, (SR *RIEE @3 SR
Fagd 0.5m? R g2 A
R cFaFe 0.03 m? | g oo
W W AET @RS IS S
AR FAE@ GR MR AR
(TS F© Bl AT FACq?

BfF 5.1: TOHF ST o7 A A TR ©FF
TATE Bt fod 67 |

Tea : ©9 50 kg Fe2 @& 50 X 9.8 N = 490 N

REC R CIICCE DR
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490 N N
P_ — —_—

T 0.5m2 98 m2

T IS AF T Bt

P = 490N —16333N
T 0.03m2 T T m?

MATSR AR W AT SIS I 17 (AN 2 | GGy WF T4 (GRIRITICS AT o
NS AOAR & A AT S e ¥ @F (T AF I 519 (AT IR GIRRIRTCS
ARCE B I |

BT AT RS0 TN 2GCFT (P) 1 1 N I 1 m? (Fawed ©oAF e
T 1 P (SHICH) BTof AT 41 2 |

5.2 999 (Density) WRer 5.1: Rfeg smida Ty
g =g (gm/cc)
T IR R ML B @RI W SN T o 0.00127
) = 0.25
T ARG AETE ™2 A T | T AR AFF [y 0405
TS SRR AT N (FCN W SF IW m @R [ o= | 0.995
S VT O OF 999 A1fey 1.00
B 2.60
" TR 7.80
o= PIEn 13.6
% [ 19.30

WRer 5.1 @ oma FfRkifve IS0 M T e @t

20 | QU 90T R A AT S, Sriar ISceT [6edt FACE MR ST IS
@ IO A | ARY OEFF @A 2RTeT 27 9 ©3 *Mid I9p SioN@e A
AT 20O AT | CTEy AWIAT TCpd I TS 20 AN (T (I SN A1l
TEeE (1o 30 e = |

TR 5.2: 1 kg “fce 0.25 kg #_9 @07 (TR A9 ©iF wrres =een 1200 cc
@ Alfe qp T2

Teq: 1cc & 1em? FE2

lcc = (1072m)3 = 107 °m3
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SR EACEEARCRI K]

PR & (AT A T

_ 1kg+0.25kg
"~ 1200 x 10-om3

e, = 1.04 kg/m?3

Twiege 5.3: TEIRF (@ 31 (Dead sea) ¥ Wy 1.24kg/liter @2 @3 1 kg
AN SIS Fo?

©ex: 1 litre =2 1000 cc A1 1073m3 I&2 TR (TT At @7 “Hifeq T7g

kg 1.24 kg
= 1.24 = =1.24 x 103 =3
P liter 1073m3 0% kg m
wieE 1kg =@ srres:
m 1k
V=— g =0.81x1073m3

» 124 x 103 kgm3

feeat 0.81 liter
ARz 5.4: TEfFTR T F92 1 51 5 FeFe™ o7 o2

Tex: fNefmaeT coft =7 MEGT = (@5 fexr | oitrs @3B o1 1.67 X 10727 kg,
SIS e 1.25 fm = 1.25 X 107 15m Jiteg 7 85+ [T @ite=
Iy (IF TS AR G108 MOFACR vy e gare if!

[EEFRICEREIC)

m 167 x10"%"kg

p= = =0.204 x 108 kg/m?3
4—”7“3 4—7[(1.25 X 10-15m)3
3 3

93 I @ F© I GIoT (SIHa JYNT 1 7! @F 5 5 (o 1ec

&1 =B, FICE2 9T HI-5I6 HeFeE ©F -
m = 0.204 x 10'® kg/m3 x 107°m3 =2 x 10''kg
9T (BrfBeIE 5 77 Tieae AffeTe o

I ISR 5f (TS 217 | GR6T e WEFACT Meo-(Aow A, 2T
ICF IERG | SERGE ©F [TeG (@IBa O (AF AT 1800 » W, I3 @
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@I fafeEs T WP NOfFaee Sa-2UaaG TRt I 4 Y9 Q6! o
¥ 1| f5E SR SR (@ (iR o e e RefgRie Sies W3- e
ST QTR AT WO (AT | Y9 (RE OG0! WFAres fKea wewes o
AF TG 6T FHACY SERGH A0 AF | [TSFACE IR (AF 79T T &
AF TF @ 0 |

FEE AW (@IS i e o [T @ T AR AR G (906 (ST
T EFIPIGE Fq I (Tl AT ORCT (O TS FOpF A WY FAC©
5182 (XY T4 (S Tp A MOFACR qg Ol (SN JNTox 20T :

m 40kg
p  0.204 x 1018 kg/m3

V= =2x 1071 m3

IM 40T @2 (ST GF67 (2 (NTF Cof T AR IR (O 31K 1 Z(:

47
?r?’ =2x10710m3
r=1.68x%x 10"%2mm

iR (SINITF feT (BT (AT T F-NRCHETHIC (AT (!

5.3 TSI B (Air Pressure) MO T8

IR GG BI9f DR | TN G2 B2l TSI o] I O

T FES AR AT (SO (ATFS A2E GF Biof (7
TR ©2 YOI 5 OI6T AEH0E IO FE @ |
TR ST (72 ©I2 ISR BIo8 (712, ©IF ETAI =R
(TSR DI IO I & g (93 @R @ 7399
AR TZCeF MR TR =9 ©fFF (S| bic?l [rwie
T @ATCS AT | (T G A TRISGIRET A T2 1 \/
e P B A AT | AR Jrw O @B S N T
10°N/m? =@ =< of W R oo 1m? cvawew ¥
QAFET SR FHAT S TS IR ©F SHATH IS (X BE6 o 5.2: <Toi 5D
A0 O §o 10° N, @51 oG bt 7fed ¢! ST AT B GG
QT QFBT T 94«3 (ST §F ST IF /S (2w |
7@, aft ey, sow 2z 9 WA W3 @6 e e Fiw
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B | TeT R (0FF ©I2 T T R 1 QIBIFE ATAG AR | B (9FF T O (ICAT
e @2 O @ @ SR S AN | o @A @i wifee Fe@r e 9w
CSINIF 897 ST (T Bl AT FACR, (6T CSINIF ST ©It JICT A formes v es
piafices AN qrem fF@r e omnde e @B YR INGRR
Afey |

(@)

&9 5.3: (2) (¢ MATAT [FEIA0F (TR (ATF A I Ire AR a1 T 8y T2[ (AT S et
w1zt (b) =@ T w161 2w @reT | 75 @rEe ik (2T Bre ST ©1% (¢) 2| W et =1

sfreetr B I SyEfRTE tofi @ ier ey BF 3 @15r AW (@ Ared IRy
G A SR BT GAGYHCS A, O I Feid AP 3R ISR BT
(FIBIF (TSR ISR AT 19 M QFT Aol I& @0 | (TSR IS A1 T
AR (R A7 (SO I20ER AR b1+ Afogs 17 Wrol [y (73 ©2 1207 AoeH
5o B AT (@ IBI0TE Teepee Wi (= 5.3) | (SRRl (@ f&femior % Fd @1 =20%
(FIBT B THF WS (AF FACT YHr M Fi- SRS (AT FACTIHCS T | 9 W &Y
T (A SPTS OIRCE BbT Y TAT (AF TACT Yore (@o— 51 (@0xY SIfMs 7=
w12 5 il (AFE STt W3R BRI (AF TNee Yore AR | ARE T ASITR
5IoIfs SR 9 ol BEHT SO (AF | SR AN AW AT T Srewe wNmE SowE
VBT CHORF FCY A, SEAGIS FCN AT WA (&) TG AR BI2h8 N A |
oG sfey @3z 5.3 =TS (SR MRITAT RCACR THSIR AT A ISR BI7 (@
FE I AW | @ EGON (SNWME AW FCE % AR FA G 2R A5 [weenifio=
THOR (NRITER A7 ISR B ST IO PIRCR— ARSI N =0© AT ST
TR A6 RFERGIE A NEF I GTLITE IrSIER B %77 2 AR T (FH? 97 GI61
e TR AR | IASHT I A[ETS b e AFoe w1 AW O ARI[AT A, @RI
ISR B9 TR @ CTAIT ISPT A @ 1eFHe 2@ =g iR ISR 99
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G AT @ | AT T93 ot TITe AP A 19 (T TP FC@ AR ©F
qIp'8 (T T% IACO YRS |

THS A AL AR Ty IO ANSR ASEE B W SR | SAPIee!
T (AT TG O A T (AT T S @ TN | T G €97 TS A
qIp ©© I AT O TENS N
e o2 Afey ey IT IT @R 1.0
%ISR (6 I (TR E R e 0.8
TTF (53 I | ARSI N RO 056 \

ST B (Atm)

AT IR (2TeT e S - 04 AN

G TR e Sre Tw 0.2 \\\

(@, SIRC (o7 T ST FC A | L 1:“**20 =
ST TRC (AT SYTAR & S St ()

et g v w9 o128 3fe

SR ST &y SACE Tl | %9 5.4: THOIF AL ISR 517 I AT

TR (LT ISR g I TR WHSHS I ©I2 (@ THOR SHER ol 26
I 0T (T G ey FAc 1!

TR ST ST ST TS (R GFE T | TS ST TS AT G
ISR BI FCH ST TP (AF A I TN ISR Tl F0 ISR FIAC
ST AR T AT | TR AFOIAR T (T O A& F SA(HCSC 8y
(06 AT T AFOICARLE O HOT& FBILT FG el 10O T, GT&) St =IACHe
PEO FAC© 7 |

TR 5.5: GOICAEtd ORI (29,029 ft) ISt TO5F NHE 022
Teq: 29,029 ft = 8,848m

2RE &A% (AF (iR 9 Twelw IeEE b7 AR W AR SR W@ 35%
FOGE CTI AT Ao =R +[roa SAreea & 1/3 I GF-gore |

5.3.1 SReifeR AT

TOIET 75312 95 Mt S 71 T (@ YA (@R | I et 3% Gre 51w
e @9 (@ YT (SN Y0 BT ST W IRl 96 eIt Biteid e |
ARG @RI Y 7= 20e! AW o FUET 34 Fo =W G607 37 M (@ FGeFT s
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(o8 e | (ARG GMbs IS TI- ow Iew et o qret) e o
RFF T [GFBT 32 T6 4@ T 2R I (AW (17— K T92 [T (ST (B2
29 TGB! Boita Bovg 1 | (ST 403 fifte (@1 e ooy »ife aees Sieife!)

AW YA (TR o] oI 7Y g Ifew difsta gt et o 3§ ey “ifw e
M 8 SR (681 F9% — W BT 76 cm (AF @M FRT & SiRee g Wik F9
oW 8% 76 cm THO T ((W (- PN TOL [IF TR (B 79 AW AF ToF
TIT A AT I (AT AR e 13.6 @9 @, O3 o1 @FF Twerm Suig M
TR OF (AF 13.6 2 I |

q¥f re 93 3G T T @ GeR @rec
{0 T (@I GG TA I W- FE (o
YA (TOCF ISR (@ I 35 TR AT SAEETS (IR
GFZ IR BIA— BT BI7IR AN, &L & (SO
(P! I I (72 | Q4T IM 9 pIF wre- T =g
O 0 (oSt Nl (ofFt TR (BB FA— ©I G
I B I AR | O S ©AT AP BICoF
Ty S5 9F (A0 S T |

AV (IZA I ISR BICAF 93 AFID
Tw=r SReie Safee™ 1643 e | fofv =&ty x4
M “lwcE a0 6 @@ G (ST (B3 I, for
OF Y4 I GI0] TCEE (OO AW O, Felis oA =
GFBT @ ST I @CATRCET | AR Tl AMce ¥ 5.5 SR BT e SMew
TS 5 76 cm @G @0 (F | ST pI ey < (0 76 cm S fg 20w
T LA (OO0 (T NS (O] FAT (BB I IO
TR TACA 0% (1R ¥yt Cofd X PITfes | JreiT ST $oR Sief e @3k (TR BT
S R GREN e =0T AeE [bs arIR | TR S (@I FOT (12 O3
@It M TrepT 519 e “A1e 7 | SIS AN! HFE &y 0o b @ M 579 =0
76 cm ©F AR ST G Cofd & B!

JSICR b7 WoF qeaa 1% [IANeE (2 5.5) @3z SR @3 “mfs
Cofd ARG QAT ISR B oAl 2 | AR ol T8 “AIFms Swel 76 cm
CTF (A T B FAET Tl 76 cm (AT I I |
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5.3.2 IR 51 R W

ST BT L TS YJ Y GFBT F790F W07 | (ST 6372 RS 40
SR Y WEDIA B Qe FAT SR, T AL FIT AR B T (1R | ©IT
517 ST FAIF G AR T 51 G (AF AroFT (72 [WRbiee fies sipTes Ars
@R T Wea 97 gl 2 =@, iR gielf oy sy gifaces R w1 s

| |
TSR [T 0T ST O @9 (/—ﬁ
\\—_—__—/

SEN@ TG AT ST (SRE SIS
AR @ IO OFN@ @08 (e @I
PfE® =T AT ©OF TP I AW 4R A @
FCN AR | ISR Biol ACET IRFFSIE I
T O WA ST ACHT AR (@0 T | h

AT A ZOR AN (@A Afeg Sgre @i a»
SfFATE @A 9o RB@GICES AT @3 2Aifda
9T ks s R (16 + 1+ 1 =) 181
(AR o9 14) 7O6T *R[wg e tefd =@

w2 oime O o (14 + 14 =) 28 ¥ 5.6: ST Swor sy foT o vt
a9 SRS (TR o 16), @fbe gB 1L

7Y e tofi o2 wefRE 7 (16 + 16 =) 32 I s wifis o7 (@ S
QM | S8 TAT ST TEAT A AE O @ ARF SR TGS @R N HCH
AT B RS SRR AN &Y FF B (T R AR G IO AT | AR 9P
I FE ACER G178 I AT | FICE2 AANGE ISR 1A (AT T NS
THF SR T WS | NG TH il (AT @R T I ST @R
IRZNSAT ST | 517 FACe AR (@R I ST IACHT 2w ez | 5 @ W
(RTCST JRITS R AT I (AT TS BB AT HG-JB 3P 0@ AR |

5.4 SICeTq (91 57 (Pressure in Liquid)
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TR AlfATe AR SR ST 71 I 21N 2SI It 93 4RI i WJeF T4l
Y (IS IAFTF ST 847 @FBI o (T g SNl GIoT wige] FfF A B
SR *IRAAS AR ARSI % | #A1fT Reedr Sy (@I S 1S coreet 0% Fops
BI*f S[qe] I AT @16 OO (O I JACR— (SN THE AR (T BELP
P OIF & (ATFE (SR TARR b1+l [l Tt 203 | 431 A% 9V e b Sy
519 el TaCe BIRR | COITT A (PSR 9F6 50 F5 ICa 18 (5.6 2R) | OF SR
SR (T TELF A CTASE SFAGF 96 A T8 I T IS |

A 57 ToER SIEpPA Wwe A SHER Ty AW £ T SR 9% SACETR
GG q1 el

F =mg = (Ahp)g 500
IS B é 400
E 300
F Ahpg = 200
P = " = a = hpg LE 100
0 1 2 3 4 5 6
gefe M2 e o TSRO TSt (km)

AC AN Biof Arece AT | AT
@R wgNee afes i foE B 5.7 #Hif TSt A AT SHif 5i (@ee T |
NSRS ISR BICHR IFwifasrier
DI (0T T |

ST 1 P @ I9 517 e egfde 7 o w9p IS (el AW o=
@@ o7 @t w1fey 710 (IR @@ of T3 @S v T o7 79W g w4
R 1 O O Ty IS e FACA IF 71 5.7 2RCS AYGA S0+ (AF TIG=JTD
@O T A 517 e FACS ATE ET6T AT TECR— @Y A I &I 7
IR BT T F0H FACR | TI@R ST (T BT Tote TIe MG=T8 (TR =17
(FTBT %[y =0T MR |
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Tuzael 5.6 @ O I Aq@=D (AF 2,100m TSR @S AT (16 F©

DI AL FACO ACH?
W%ﬁfw
_2100m _
~ 10m/atm arm
B ARY AT A |

5.4.1 WiRR¥Rfeew 5@
oAl TR WRRGEE @ @R GIR (:____D
M (RN G T T TR,

@I ¥ wqee fAafesrs st 98 @ T
AT O TS FA GTRFF O hy
ST N ST A | A Q2T 93 |
@b (39 F99 |

AT BRCe R TR
SR Er SRCT B [ RCE e MR | ) ) A

(SR TR | («ft Piferem a1 =0 =&y
@ (@A AFFoT TE O AT, AT @
Rt R S FeTerar eae ) <t %9 5.8: G IF To[F O F7IHe FCF ©F
e s Twel 1 aR TN 8 ez e aiE |
NoT AFRMT CFaTd A SINE gl
a2 Fifererfs umens sate giiea I @R @F ofF Soitaa =pioa TeiFer hy 3R
s sjos reel h,.

SR SRR (SR IR (@ o (Pt IR_) “wieed srst @i e s

T1e e Wi- 4ff 91 e e e | wiee HifEreiEs S oo Fovd e @ v e

Py = hypg
3R 6 708 Totad Mes (@ Biet i Fea o AAfrer
P, = hypg

g PifeToiE Toi +to e e 3 fe6a =8 Sitaa Mees el 1 39 TR

Fy = AP, = Ahypg
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F, = AP, = Ah,pg

T 7J00d Io1 08 AT =T FWITe E A I GF T (0@ (@ I 9qed I
AT (AT 55 O AT AR 767 Tgeq T @2 ATF INE FHIFIG FE@ @ |
WRY h, 97 W hy (0 Q@ ©I% @ AR F, @3 N F; (03 @ | FeaR @6
T 0T T e 3R o S

F =F, —F, = A(h; — hy)pg
F = Ahpg

wWRe Ah TR FESiEs SRed, o SHeR 99y @R g NGIFEaiTe gae Feas S
i e Far e HAfe zor S Sees T sweR ea- 5 @b
ifFRfCeTR @ Fie #ifafoe |

Smreget 5.7 : iR 05 @f 33 £t (10m) SFer 1 atm v (@0C I | TSR
7E® 1,000 ft (330m) SR ~I¥8 P, G ©ima FO5F ool 7y FACo
RCACR?

Teq: afe 10m @ 1 atm 31 1 bar 5% @& (o1tsT 330m ST

330m

10m/atm
33 atm B LY FACS TS |

= 33atm

Trregd 5.8: @@IOW (399 800kg m™3) #f (399 1000kg m™3) @3z W
(9 13,600kg m™3) a2 fo7% sate™ &5 50 cm 705 51l (77 ¥4 |

©e1: 517 P = hpg
TR &y

P = 0.50m x 800kg m™3 x 9.8 Nkg~! = 3,920 Nm™?2
A1 &y

P = 0.50m x 1000kg m™3 x 9.8 Nkg~! = 4,900 Nm~?
AT §F

P =0.50m X 13,600kg m™3 x 9.8 Nkg™! = 666,400 Nm ™2

TR 5.9: @I N @R “iw @2 foxs Sate Frer TSl 1 atm @< AN
B9l 202
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Teq: SN S IR & 76 cm TORSR 1 atm et T | AT T Sw (A
13.6 &9 3 F&2 2NF 1St 13.6 @ @R 2 | SR 2N rSiret

76 cm X 13.6 = 1034cm = 10.34m

FRITR 999 “Iff7 g (TF 0.8 o I INGE (FRICTIR & Tee! A
ool (1tF 1/0.8 = 1.25 e @M TI

10.34m x 1.25 = 12.92m

5.4.2 T8 (STT AT AT B et
Q¥ (SIAT fP5a2 TS (IR (9 GIBT € (S0 AT R OF 6] I§ B A |
AT (TR =0T BT Topg i e Toitga s (12 Alffg s&eas s
AR T o] FCE | (IR @6 IEOR ST (@ X BT (ST A | 5F @
AT O AT IE AN GG AN AP FAI- TOFFE YA AT WHGF
AIfCS TCI AT 7 |

I WEIT 9T TS AT G&w (AT @ TF OIRCT GTio Al $ed T |
O TS BT A1 ST O €T [T AMSTFIT €T (AF FN W A |

W (FIEST IEOIF ST SIS 2N goaa 5% TN I et A ST
IWOHIT A (TS @ER AT TR 6T GRS A, TS (o067 Toeq =1, fAewe
TR A A1 | A GIRGT (T 399 PR (G191 Aeers et aft a1 =7 #fifew 06
T BIbe 419 & |

TarRae 5.10 : 43 FICA Fo ~Aifre SIS e e T *ei B A2

Tew : FM0T Ty p = 0.5 X 103kg/m? =ifm w9 p,, = 103kg/m?
FIIE (ST ARCS A OF TIS SR FAARI ATt ©F FIIF S I 20 A |
e T FT SIST V =7 @32 V) S AIfITS T3 A0S ST,

Vp="Vip,

V. 0.5 x 103kg/m3
B2 05X 10kg/m_ g,
Vo oy 103kg/m
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TWIzae 5.11: 10kg S Q6! F19 TAIF NS (ST (ST T (9F | T 2Nfre
e e grafest, @ FOpF Ta@r (Y@ A w9 p. = 1.03 X 10°kg/

m3)

Ted : A o =y p, = 103kg/m?,
F ST V TG p T I G5 V p
TR e EF TR AE FS2
1
Vp= EV'DW
JHT TP

1 3 3
pP=5Py = 0.5x10°kg/m

@S HAfce V; #ifare g 2
Vp="Vipg
Vi p  05x103kg/m3

+=L= = 48.59
V. p, 1.03x10%kg/m3 %

TR 5.12: €91 AT WGWCER CIIT I ¢o ot 10 kg @R Aiface
TR 9o 70T 9.4 kg TR | THHA T F©?

TeR: YHF e V 999 p 2o
Vp=10kg
aRVp—-Vp, =94kg

Voy =Vp—9.4kg = 10kg — 9.4kg = 0.6kg

0.6kg 0.6kg
V= Pw - 103kg/m3
10kg 10kg
PV T 06x103m3

= 0.6 X 1073m3

= 16,666 kg/m?3
TR =P 999 19,300 kg /m3 Fa2 @RI AR G2 IO AW G SitR!

5.4.3 PTHER G
O YT N AP AR (@ e M Oref e FaeeT (761 Sifdfwes Feeifere
| (ONET 9T oel FCeR JAHCS ARG WO ToIT | OfF T G bR IM o
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O AN HLGITS T 27 S0 ST OF ALH BIA (@A 2 T AL B B AL,
JICHZ AT GFBT ZTHA FFAT 0 (7T

0% WS (AF TETe @ Swvs (A J7F1 TFZ
RIS I (A @R R 9IR 93 IR N

TR O IR T IO ALE T 51 mﬂm

ST ZCH AN | SCEH 3 Rwa’s @wsi @ i [ [

e e, @b @ 99 =" ey

ICHCER I G AT A O [ Bt E e

AT Amied IB@ (@A B ¢ T [
(T2 B9 AN IS T AGaq FETY
PTG ST ST PTer P | TR 5.9: F, <1 eTa1o] 0 SRR T

AMFET Q3 @0 JRE I orSe o0 &= e F, 9 7inean 17 |
o8 bydem Py 1@ Coff Far AR 5.9

TS @7 T GR6T Tq W] TRCR, QT A 9o Piferer @bt 7ot e ey |
@ AT 93 Pl agmn A, Swita A, 932 o A, a3crme Mfees F; 3=
QT PR SR SN T 1 Bl

QAT O3 B W3 SAER AT SifeE Teeifere 2@ e o Mg agi=ms et
P |
Fe2 feeiw Pifereia g Fa7 I sAfasre 2@
A,
F,=PA,=F, (A—1>
FEE T SIS T (AT #I10 7 (£2) @7 W7 100 = iz of e Fiferona @

Aq

A 97 QT Tz ey Mfereig o (2t 100 @4 Q@M e (oieT TivR!

93 RS 47 FIIF, I I FAFKA FeT g g @3 mafe g
T4 R | O (O GFOT &I (&0 A 457 g Nfo— @ smtere e fFg
(TBe AT I - N 2w Fiferea @ s = et s ke tifren s
@12 sifzer *fe g !
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Twrzae 5.13: (rAte (@ I Jfer A Zeere (@ AR *ifE e w4 2w 5 (12
st =i e =iz |
Ted : 411 AS (2B FPPBT F) Fe1 Qe 40 2R @3 (AR50 [; ey Sfowm SR,
FICSRE P& ARAT

W; = Fl
TG fRBI IR Afawrer
A
FZ =F1 (A_i>
TRy (=5 PRoT SopTfie Sw@pd q@ Proapa |, e o N T, Fiess
llAl = lZAZ
Ay
L=1(—
2 1(A2)
FCe2 FICe AT
W, =F,L =F{—]|l;|—)=Fl
2 242 1<A1)1(A2) 141
SR (@5 PRSI |
5.5 f¥fSgreiwer (Elasticity) —

TSI A1 FACA N FAET @67 e e
GF0] T AE (G TR BT WAL (0T
YR | (orE freRe T Fear PR fear
qeE e R «reiR1 B «@eE
SRR SR T 2 I AW T R
g cfeey reAE @ o'W [pfe WO |
e G gl =i 978 (wfoame-
P QM GBIF (oA @feans e
T < — @B 2R SN e wiq!
FGL (O JRATS /1R TLT (I
IECT I AV I TF I O foora g6
fagfe w6 (9ar @ Rpfon &y G517 A
IR o =) = Ak e fgfeq

J7W
%R 5.10: T STl ST e Ae R Fee

wed fRpfo = |
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SR B W IO ARE O W SR Bed A cmidd 92«6 A
BfegrIFe! | @ T ARCS Z( FO5F I6 Y FAT A O AFGT ST ATR— 43 Ay
SFe@N FE (FECE ML OF NCF [ e APCS AR - ©F MR QI Frir
RFfe 6 @re @ | ¥ AE Ffoge A 0T | G367 TOCF WG GFG IH IR
(2T e G5 @ETieT 20 - @ T A0 I w2 A AT G T 1 | FIS3
T TR0 ¥SitR FEce AN

RPfS: A (A T Qe T AW W A WG @ WeAfFES AT =77 G
T e | wdie L, taedia «3(6 <@ @sfa I 20l 341 70t ©ofF (s AW L = SIRGA
fagfe 27
L—-1L,
LO
TR AR [Ffeq @ 7% @12, @S @36 eyt 7@

Aow: GFF (TG [KProq T ML (Pod (T T O 2T GI61E R “Mow | wiefre

A AFERI AF0] TGTS I AW T T AW oI (Ko Wb ¢iR fphe 7 Foeffstany
T CofF FACE OIRCA AT 2R
F

A
MATO2 AR GGl BICAT ol ¥qe O3 @& P

SJICEeT | wwar I Aew g [Rfe Joar Aife orRem  wfRe 5.2: Rivy siwicda 2t

TR D (@RI 39 Ze: A @<k o smgenfes gt
WO‘:W aref G-Pa
I A = 5 < Rgfo ERIE 0.01-0.1

e eivere ity A axe fgfon e TE TS | °

OFOT FIF ATF (T8 FIFOE I FroFrolF @iz | i 10

JIo 50-90

75 Swreae e KBl @RI Sear 7R 20 - SR | 69

(i) <31 T A SZURMA QF0! ST MG Ly, @ A hdil 117

W eot @Bl o IFME o men @%@ | o 200

R SR Lo W (0% e L (2% 5.10) @7 | 3 1220

e My o (o Q6T AT 967 cofd @2 T
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(94T T o410 -7 41 A (G Tention *Gd &« | AR T4T (FICAT ORCE
BNl T O OF (SO (T I IS F(F ©OF AN Wz)aﬂt@%@%m&ﬁﬁ

AR

L_LO
LO

T L-1L

—

A Lo

e

T (L—LO)
A Lo

QT Y 2R 6T AT 3 AT I 3T WA (Young’s Modulus)| @tgg
fRPpled (@I 9FF (R OR Y 9 4% 7= Nm ™2, BT 5.2 @ IS smieds Z7e
LT (AT =T |
Twiga 5.13: 3T TCAETE N @R T M Freid sy ARed 33 |

Ly, Y

A

L—L 1(T>

FwE T /A I A &7 Y T© @ 203 taedia #Afie oo a9 70F |

(i) €71 T GG Prfereica AT B VTSR T SR | @ AT P S (AmE
e PifeTeItas Sree 0T =0 (oleT

Y. @i Ao 2o Pak i
TR é

=V Vo | oo . A T
Vo R : '-_'_': L
P o (V—V()) B 5.11: W& ST B LT T AP TFHv®
Vo
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SR EACEEARCR K]

V - VO
P=8 ( )
Vo
QT B TR AT IR 93 0T 1 9% T (Bulk Modulus) | B @9 @33 T0R
Nm™2 &t syicse!

5.6 “Mitds wf<e 2AfS®@ (Kinetic Theory of Molecule)
ToIET 638 @i f{ees ITafeR Cofd 7t w9 ! (Sfy w1 Giferss et 71, =g tofa

A0 AN e, oy tof q@ITR TG @9 WefEae ey et tofa qtie
@B @3 G e, @bT w3 g toft 2 @ W3 fReesar g=en

FACR TETRG BT

P2y [0 3% e e

ocosssssd |, S50 S |© o T Fery o

e PG bl
bossscisd (o || © -

DOO0000000 QP °%| | © oI R S

(a) (b) (c) TRGE (@5 9FF

RO 403 73 | @9

B9 5.12: (a) 310, (b) ©=T @< (c) =T | A TS A

3 (g (8 fF ©F *R=gre oo N G o7 A A4F 91— @167 26 AT @F61
SACE SN 20T TGS AT, TIBIR. 7T |

5T 2Mied O AYLTE ISR Wt ©F ¢oF 787 @ @15 &+ wze1 s
T | G AT Ao Snae 2ok A, «ft ST et 5 ane fox wesi? Qe
HAIF— O NPT ISR AR ©F To7 FS7 Facg «fS iF 77w, »1fF TS s et |
T @A M AT AR ACF T OFF FYGTAT AF Y& TIZ GF6 (A SF0
A 7 TS (@ | T OFT TR ANE O FYGE WIS ST IR TS
GFBR FACATF NG TGS A | Fio AZT AR FIRFIR AMeF (58 96 79 9wy
SR ACATF TGS A 7 |

BT AR WYSTRT A A9 NS Q¥ GG (e e sRresy 4
WFE ([2 | O AWML M ISR, ©ftw Wi Sired AFeers (@ Fafe
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A (@2 | FT AL TP AT A M @0l AT SR Siwd e e @3
fTafre s =it |

MICT WY& LSO (BT FACS 20, O NS BIC IR GO A
e o 5 @Te A, o Wi Rt e S (A FioEe B oA
FACS AT |

GIfCS ST ST ST A AT (@B AYE AT A1 I, GBIF o e
T 7T RO @R | ST WYRTE (T AR AT I ZCACR, ST FIo O AT AT
SRZICSS (P6T A AT | (@I

KIIE

R < T ©IF ef ST

ST G5 SEFCIF AT RBTS AR T {10 AT T OIF <[0T SO RS 1T |

ST WA e @ T SR R NPT Biof ey o a1 317 |

GG Y T SYF ANCCF Ror® AN SIFT TR 2R 2 |

O

RS € oFe Mitd ofF afewa

SGTHT QFBT AEFROR A1 e @ee s TRrE &7IfR® =W, @ oM AR T O R QI
FE |

ST FRIFIR T FIH SR (78 ST biof ey STepioe i A A |

Fo:

I 3o e eiw afswaw

ST e S o fafve e A

ST WA 7Y (2 B9 e STefoe T AR A |

SPGTET S S ACF 20T AF 0 eQifRe F4t T 1 |

5.6.1 “mitda vl o<g

o ©FeT W32 AT W3 Fenfs fog g A3w@e AMide ved NS T S -
O FIT SIS | ST S o] @t =@ efFiet @ T wAfeive vie @/i5T A
O AR 5 (1 T (Teaifbe weta SERG A | (7 FiAwe G657 9 [Fe@T AFF
AT et %77 | R SRR oY [Fe@T RAF ARS I @l AW [F7 AT 9F
T T IERGAE TE I@ (Tl A O AEAM WO AT S 5T
RCF AT F1- ERGT G2 AW @F KFF W& cof =270 | @b ave i seet
T 5 MIER 79 < @ T ARy T | (N Sl S o= @It e S @2
€ oI (Fa W giema WM SR (ot I e 307 |
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o5~ ot Tt TGS 2ol 341 A, et Wpfes oFa Qe S8 ey
T I | AR 9o BTIIR0B (vod giesl Cofd =7, e #1127 @ g fearsisy
T T CTTER (TolRe ATEH ACF | IGHTS T (@ e SIieetr (el I @Ao' girerst
I G TR WA (T WG (oS 2Tea SLZR SR | A TSN A afore
oH ST o el *ife IkeE I | gesl Mol e I e
afore *fe ol IR &y el IR A9 (53 I 2F @R A6 94 smidfeaicas
RN 936 @@= (Fa!

S

oqN:
. qF 47T TS 4T FIE [T SPIE, ITT0
T AN A2

2. 90T W I SReE T@ RS e
SAife T SR qrdr 9789 | FreIE?

3. G35 JERAE GFT (FF FFE R o
OFOT I AR R I0T SR | ARG (9
oed (e W pEfReeEE cifre e
fatet | EfesE fva Swer & @ A,

=

AN AT FF T A2 TR 5.13: AT AY (TR {gew 0T
4. ST (A R 0T <A | BiReT pfive VR !
AT | (F?

FIE FAC?
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Afafes st :

1. Iee@ w9 0.0012gm/cm3, GNR <99
19.30gm/cm3, a3t fafete 1 kg G o
2 O AP OF FO?

o Tl ¥ @2  @EIPAR 9w 0.8gm/
cm?)

3. G IF6 @R O €& e A% @y @i
wF ¥R e e @TeT Aifare e =6 (=9
5.14) T @1 I Al o G o g
A ST G o6 TF FF e A T 9m
CT*TCAT? (P2

4. +if7efe ¥t e s w1 ey amaiear | Fiferem &R 5.14: G 355 ¢ A5 @
voa &3 1cm? @R 1m? 3 Riegeid 46 wifice v 2oz |

foRB wrNTT

IR | G PSR TR 70kg 9STE GG

AT ICT SR, OF €A 9ece (R5 PG

ST F© e QT FACS (A?

5. &R (ATF @A 0.5m ¥ @3z 0.01m?

AFRME G5!I qreq med e s 10kg

O3 (AT o o ey 7@z 0.501m. 9%

qrog W= B3 ZST NG Fo?

%] 5.15: 3@ @ vist e @so
WACF TATH (ST |
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W T

(Effect of Heat on Matter)
TCELA @FCEIT

qeoe @roEe R qFew WG smidReaE @3z
e | oIt BRI ItET T 9 AT (@A
-2 Afsfkfy @ smefetm @ @@ @ w
o TR o e Mt JIu wnifee feree @R o
e Tor® e OFeE I e | O UF @R
TR T fed @9 Sl FIRCeR AGRS)T B JIAA
E |

Ludwig Boltzman(1844-1906)

6.1 S € O7|IEl (Heat and Temperature)

O OF GAF M | TN (qedR * 1 Fie FAce AE AR I AT FE IGE IR
AT SIS A, @X G 1 TS ST T (oe FfeT orot tofsr a1 =7 @ G
Mee 2o e T | erey weet, fgre AT sifeifes weer Sl o gaew 92 *Ifes
1 frcafe i #Ife |

TG AR TR, WG I SRE 2R (Fte (ool SR @ (&IAr “mieds
M SIFICER O FYSTNF (AICS (TSN SR HEI® O ¥& T[N GFGT o I =1
i @Bt “oife «fe” TIwe @ e | O SR Siof e @ AN @B @RI
CTBT ST WL QLTI AeTS A o*fE 2ot 5% 97 | @F57 FioT Awied FeteT T2
TeY T O JYGTE! e e ST (A0 TS AT | TR T6% (T AYRTAR
JIN T @(E A | AW e @ Ted W SR WIS [emd (e @
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WWEAARTE e ARCR FYST (T I Qe Y& B A | ©IF AN GBI Afed
SR | ©4F QLT TEAIGCATOIE & iR (Tod Ml (RIBIRT Fce AF— St
GqF5! s AF, FNE2 S *fE AT | T© Te FAT T TR ©© (S (®ORH I |
I A Teg T =Y O AT AR T (A0F @[ TS 20T @ACS AAE— ST
YT (IBITE M 0T | GIB! PPE T© TGS T A NYEE O (SIS (RORT T4 |
Ife T© @ 7F ifs *Ife oo @ 77 |

WRY A Ged SINE S @R 9 oimd @R @i 91 e SiEr
ARSI @ fGf o @RIF 81 I7, SR EBIE o *IfE 1% M2 g3 Sre@r
JCE 2T OF] AR FAK (B3 I | FIS2 AN ICS AN W0 TR F00 Al
feq TR @ *If& e I CI6T TR O | (ARG 95T *f& O FreiikFeng s« *fex
TSR O UFF TR GF (). SN @ @I qFF SR, ©F W FEE (cal)
1 gm =if<" sromm@r 1€ Aece =0 @ AR SieoR weaie (o7 2ok 1 wieenifa | 1
IR 200 4.2 @9 I |
IACE QAT = T 72 A[E (@eF FF e fE o7 @32 @B &5 7 e
k cal 3 1000 T | S GG G SIET SR QEIE 91— G2 ST AR (QF
AT *If& T o *If& N2 SAC=TH=T <01 |

6.2 SS5EK *f&F (Internal Energy)

ST I St QBT *e R (e 98, Sieet A i «F At (@ RE0! S
FECS ZCT B! TR Frod O *fE @F ST (A0F T SR SRS 2 | Agiae
I WA QI A9 AR *eq &R = [ @ *Ife (4t a3 fere | =6 9361
TN A @ AR O *fe AR ©IF (AF wiwe @R el *fe q@eg  F A™T
Aifce | fFg a9 TG SN AW Afce R 2 oz g eI o ol
*f& (ArFe AFFO! 5 AR AR ANFCS | ©F T O *IfSq 22T O sAfaees
897 ST I I, BT (TS T @R Tt | guoT fog sreaF & I @i s
AT FMCT SIZE K IN[E @ SN (ATF Siof I S@R & o7 @re AFE
To=H I IO SINI@l N ZCR |



IR G ) B S o b o)l ST | 1 1)
e FRfN- fSg mafvea Sk ot «e g7
W @ @b I [ee I@R ey A
MReeag oy Fce AT «@bf TR “Midd
(TP IR NG Sifenfea @For AR |
N Sfoeee! (A0 NN Fece AlfF, SrATar
R (13 O w93 @G B I 961 ¥ S
7@ AT Gt I fF oot (e S o (@
AT el Fce Al (=f9 6.1) | I M1 7fG =iea
offe B (e Tl foy - SR oI@ o

N
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@3B T T 4G TR AT @I A AT @ &N 6.1 S ST S T,

@I AE A 7 @ v QR 5 Faq 1)

O OIS WO TS

@I AT (AT @I #Mea A AR GI6T FTe Fa0— @I sitaa AAfNa 8 oesa Sovot
TS OF 8[| 7 A2 @ Tl (AT AT T THow a]ifRe 27 Tow @ 7 7o

~
7
v

100°c (N} 373.15°k [} 212°F
T Te 1 T T Te
Ho°c H 273.15°k HH32°F

-
L
L

B 6.2: GBI (@eifon Qa2 FIEFRI3s
OGN CFeT |

TS T J AR | QR A1 ARG
o7 *feq M WA FAce A, offew o
MR THeIE weel FAce AT SreEE
AL | SEANER @EACeS @B Afey (@ IO
(g 71 7> €T SIAN@ AT T ZOR T 0T
Ol &AIT® Zr© AFA |

TR AW SEE @GS 0 v
(AT TME SIE G #F2 WA QFCS =0T
G GFF F R oF (e ewed &Y,
INE @A FE@ OGN AT | SIeNa
opfere UFF TR EEPRME (C) MRS
T A @3 (FCH OF AOAFHAR ISR BT
@ SN I AT Aifre e 27 @i
0C 93 @ SHNER Al Foro AT GIBIE
100 € <31 TRR | S@ TSIF AT 2o [e@laqr
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CTERTI T4 SAN@IE (% Cofd FrafReet ©X 77 fofyl (afeeis $o@ sfifea oromia,
100 o qrafRres I T SIoNEA- TSN (FETT 5F STo1!

SR AT ST AT ALRAS FTARRINT (Fe AT FAETE A 6T
GFH0F A TR @erres (K) | et (Fers A 273.15 € @ FAc8 (@eiiod
CFET SIS AR | AW BYN@ SIAN@E 21y [ TR I8 SR ERARI (Fe oF
(@IS (HCET (@A LT (72— R wio@ 10 € @ @1 @ F eiow@l 10K
(@ATTCR 1 (12 @32 BT | 8 IW feceest 47 =7 U2 qCEF Sroal F©, OIReE AW GIoT
2 30 C O @@t (e (o7 =69 (30 + 273.5 =) 303.15 K (SMia W Z0©
ATCT 00T (FeT 22 OF3 I3 wYNIg 273.15 © ey ¥ g st e

aft F7 Pieea FRET Y92 ATV | ALRISIT MR N0 206 A Sy
IR TS @ A IO TN OEN@ T FACo A7, [F€ AP @I Ay 77 | OIANIG T
3R @M FFAT FACO T (72 FE T© 2R I IFA! FAN I T, AIGE I G5
SIPN@ SR I SIANE @F (ACF I ST I AN | Y ©IF W A 2 SIAN@F
IR QAT I 68 FICE U2 OFN@ER (MRITS 77 7 | U2 SrFN@cF A= %«
absolute zero J= & | CEIPRPT (F W8 SoN@E IF —273.15 € e (@@ ires
CHE 97 W =R ) Ol | Syeieg @l I (@Eten (Feb (ofd 2R bR Xy
SIS %4 fofa €03 |

SR (@ (A CF Cofd FAce 2o veol f[me s (I Faw) wesia |
(eI (0T TG 20 BN *Fj— @BICE Ny O <@t 2eacz | Wit 2o #Aifew tay g
f triple point. «3 srem@R 36T e 51eer (0.0060373 atm) I #I1fF G3R Ty
P qF AR AFCS AT A SN wews @ opRey [vg s am T
CRRRIT (Fe @ W 0.01 C, @32 92 (R IR o1 AR &y (Ferfod (st 9 A
273.16°

Fefod G2 CTETPIIT (FCETd AT FIEFRIZT (FeT TS QF6! (Fe WY
AT 7 1 @R A7 Ao Siomar A 32 F @3 212 F, 6.2 2Rkes
foqfs (FeTta woral K & ARITAT 2T, (et (%ee 0 ¢ i@ 273.15 K e
ST SR A I NS NS G5t 273 K <3 W3- wmatwe e <ot
(FICT @O NI FC 1 |
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6.2.1 foq =T e T

I 3G WM SIEr ErEPRIET, (@efen R FIAFRIZS (R0 TG T, Ty 7 Tk
T, — 0 T — 273.15 Ty — 32
100 — 0 373.15—273.15 212 — 32

e

100 100 180

T 9% ACATH (eI (FeT QR FICAFRIZS (FeT TAGCT
T =Tk —273.15K

5
Te = §(TF —32)

THIRES 6.1: (I SN TR G2 FIENRIZG CFeT A2

TER: CTAPTIRT 3R FIEARIZ0 SIAN@AR T @ TFN:

5
Te =5 (Tr — 329

9T, = 5Tp — 5 x 32°
T @R T I 20T:

AT, = —5 x 32° = —160°
Te = —40°

iR (@ SAN@ —40 °C @RIT (72 @F3 Or@ar —40 °F (T |
TARAS 6.2: (FI SIANEAR (oIS 2 FIANRIZG (FeT FANT |

TEq: (TS W FIEFRI20 SIANER TFT @ TF:

5
Ty = 27315° = 5 (Ty — 32°)
9T, — 9 X 273.15° = 5T — 5 X 32°

M Ty GR T I &

Any kind of e-book & Software : www.tanbircox.blogspot.com



136 BT TR ST O

AT, =9 X 273.15° — 5% 32°
T¢ = 574.59°

TR 6.3: T (A=A SorN@ 98.4 F , GRIPIGT GTof Fo?

Teq: TR Y32 FIEWRIRG SR FTF0 @ TFT:

5
Te =5 (Tr =329
Fe2 T = 98.4 °70
5
Tc = 5(98'40_ 329 =36.89°

(Wﬁﬁ 37 € @3 IRIR)
TAIRAY 6.4: (FIF SIN@R G A3 (FAfS (FeT T2

Teq: FAET !

6.3 “MItdT S & (Thermal Expansion
of Matter)

Siof WEeT o 11 MR w2 @I ([0 T |
IO IS b BCESR S BRI A G IS P (W
iefes Wcee ey Ay R orReE «F FREAGT
@R IOT T GIoT o omdtE
SIS W9 R Sl Fce A1 Sitne (ood o 6.3: e v T
G Ol T GBI WAl PR A g AR G5 ST ACH HYS gl Tl
FAce AT | T 2MIcd AP Tl AF GBT ey

(MATCIR Sy ST QTR G GT (2R FFal Feafe @R 6.3 2RCS GI6T (AR
ez | I oM Te¥ AT AYLTEN FHACS AFE- SN T (@ T HYRTET
oo @M MR | TAoIET IfT mMiedE eFfe W[ FAce T AW «g ik
ACTHAGIE GFHAI T F0o 2(F | PR @@ wat edf® @3t F2i0s @ iear Fwe
TS e T (It @ SR I SIS AE (13 G2 AY Ao I ot 5
G A (SIS ATF | IO AW et Ty @it Sripi Afey To- wqetes st
Q@R ey ARE W @51 @ AR 0 B AE (IR AL YRy IR A
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o @ e @S QA | AR Pt @ @3 [eiw wew P @bt eifie w@ce
T 1 Y FACO T (5 MFH© FAr© (I o7 AT FACO 7 |

QT ST FFA! FCF NS G0 WS SIRIGRT AP FIACT JQTAT P | KO
G PR RET TR AR I WY RIS W N 5 708 707 A7 @4
G I AW S Tey T ZE, AYETE A @ FIATS AP @R (O
JRCOE AR NS W8 e e e o @Ry @ Jite @re Al =1 g
TRER (@ I (@O A O I GYRTAIR AT AN (AF GG 90 A TOF G0
Ay SE COfT T | I WY LY T ey (T 0 A K O A FICR G0

3o IFBIT UG IS JC (1T 0T NG T |

B9 6.4: O AT FACT FiI AW (A, QFORA G<R TS (AT AT |

S AT A IO €A A &F ¢ Toowl fo e NI &ie 27 |
I G2 PTRACE [RERT FAR & ) 0, CFasel o9 SFes eAFe 7= e foqi
i Cefa <=1 2R |

T; SIEIER (I TG G W Ly T G SNl I w Gt T, 0 oA
T 7y I (I MG L, =T SIRCT (A IR IR o ROR:
(Lz = L)/L4
I, —Ty

a:

L2 = Ll + OLLl(TZ - Tl)

GO T SIER (P! TG (FAT W Ay T G AN I S T, I A9
CFATE8 M (AT A, T SIRCA CFae] el 72 3 200
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- (A, — A1) /A
T,—T;

B(6EY
A, = A + BA1(T2 - T1)

5% @a2eIR T, Srm@y AW e V; & @32 Stoear I I T, F99 o[ I
TS ([TT 1V, TSI SATO AR A2 y 200

AN
L

Vo=V +yVi (T, — Ty)

TSINAT (MATE #i16% o, § 93 v FoxG i «aeg 2o T 71

A 6.4: 20 °C SHNET ONF Weod iy 10m, 120 <€ siom@ay v
10.0167m a3 A<y K A2 Fo?

Teq: (AT AT A=Y
L, -1,
LT, - Ty
QAT L, = 10m
L, =10.0167m
T, =120C
T, =20cC

10.0167m — 10m

= =16.7x107¢C !
10m (120 € — 100 )

o

TOINA! SRR TUIZRAT QT (ATF (IR IO AWML @RIl e M SATCeT 472
| AT IR o, B aR v @B fedlt fog fog e fow aen feer w1 S e
PRI & @Y Ay =B T 30 12 Ao | @9 €37 I CFaee QPR
rerafs | s et
A; = A4 +BA1(T2 _T1)
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g (TP A; SPTET TG G STFT QAP I QIR ST AFod (Tt 40 52 T
Jled Ay L, SI=ee
Ay =15 = [Ly + oLy (T, — T))?

et
A, = L2 + 2013(T, — Ty) + a?L2(T, — T;)?
g
A = L%
FCe

Az = A1 + Z(XA]_(TZ — Tl) + OLZAl(TZ — T1)2

SR TR o @3 W 3R2 (@5, FE2 ol 9T AT TS (%G, AT A F@ce Ft «@fe
qS (6 @ THAET AMVFACT a2 AT & WG R AW ey Im e s
faceret 1 foiica aww g f g =03 1 | ©1F s foreee #Aif:

A, =A; +204,(T, — T))
g ST e

Ay = A+ pA(T, — Ty)
FeeR ToaR:

L= 2a
% «PTOI@ Il L, (7, 2%, Twel i @3 587 IFer Fwe o Ty

SR TR oo V; 3R S I@l A T, I 27 TR SNwed 2@ V, |, F0ae

Vo =1[Ly + ol (T, - T1)]3
q33 Ifere watme I o? @I o TR TS I MR S e r feTeaE
G (FICT Fogfm =T A | FICGT O 2L 76 S AT Wi

Vo, =L3 +3al3(T, — Ty) ...

o =& wife

Vi = Lsi
SEIN

V, =V, +3aVy (T, — Ty)
BO[EEY

Vo=V, +yVi (T, — Ty)
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Fleag foo3:
Y = 3a

BT QI AW FoF AW AT RIFer AT ANEE WO RO T |
COTET b33 (FeeT3ea M T (MedR— SIHN@R Rt N0 (@0 b7 FT AR
ZPTIRCER W MG 1 eeT e Mie (@eergs ol Sl 2 (@ “fiFe! @ g I
W3R fqRIfsre wie e 91 S (SINE IR Wite (IO AR ORI (TfHEd IR
e ST Tee! % FEr @6 [erw omdf ot wites T e o =g | @R
ST eRTR 72 S TR I IO AT R0 N FT TR | T &7 7=t
Wl (AT N 0T SR 1% PR NG T BT WiTed TN 2PTife 71 J YT ST |
ARG PR = @ ZET ST R Ahew ANy @ (2B 20 Wi (@A 0 e
ARG T 288 WS AR MFAS SIHN@R AR [T &I | (SIRT &TF A
AT (@I @IBE A ABCE (1T GIBITS 9= AN BT 27— @ 95T &oifis 2@ 720
YT T |

TR 6.5: FIC6F AT A A1 BITCeT AT (F0o T (&2

TEq: (I (P T RO FCA SN (ACT ANSAR (Frre e @ 7, 3T
FIACT 2T (FCE T |

Twiegd 6.6: G I79 19.30 gm/cc , 93 Ly eRe 7= 14 X 1076 €~ 1az
O@ 100 € T 999 F© XJ?

TeR: I9p
P=v

@A V 20RO G M Z0R OF SOIIE T[0T ©F AF A8 S (08 TN |
FtEz 100 € Sr#Nar e oF siwed V' 23:

V' =V+W(T,—T,) =V(1+3ax100)
a=14%x10"6C"1

V' =V(1+42x%x1073)

m m

m
= — — % 0.9958 = 0.9958
P VT vA+42%x103) Vv P
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£ =0.9958 x 19.30 gm/cc = 19.22 gm/cc
TRRgd 6.7: SiewiEl I St 1000 C IS 27 O I99 F© (A2

TEq: ENNE Aa1eF 1064 C F0S2 93 SIHN@R (=T 9te !

6.3.2 ST *WITdT et
SR AWICLR Ay AT CRATE 051 R (13— O AW By SNToH
R | IO S AW TR FET0e O S AN
(IR | ST ~MICLT SPTRE AR TN QIR o AHC® 2 FR
S AME ] AL (FICAT AG LTS W FICH2 A 7oA
TS BIZCE TI SIED(F 068 FAK (53 F4T T O F©IlF
T abe Tee I 610 G AAbae AT ePTae T | FIE3
AITG O (@ 2P (AT T G5 ARSTHICET &1 1, GToT To»
S[TS AARY | FGL AF© PTAT ([ FACO Z(A 2ATEF TR
YIAFET 7 ANCEZ T AATS A | ARNS SR AT ey < Iep q@FSl
AVICLT oPTRe (AF @ = IM o qf 0ol SIRCE S wWATS
2RTREIS TACST (MATSR (TSI - N 20T AT HLFH!
OEE  oMCdT @I ROCY RE CWIRAT R w9 6.5: T WA
TAGR! A 769 ACHARGR J02 Ot §F IR ACINOR G mm @
(R 6.5) TWI© (OMIT FE AE ARDe | AcHfGeag T T A AT

— offem

(T GF5T FIH BT AW ACF | ST W e AR Ao CTET 08U 7
JFSl (o Al T |

QTG T G2 GBI YF ITF T (AT TS A, FOUF TLITZ (75T

TR SIPN@R 2o | GF WA TN (@R A GEE 90 (A0F @ T4 (AT @S
I OEANEN (AT B OF @ ARTAI FAALGP FCN 1 A ETS AP Fe109 (TSI
TAGE QFBT Y& ITF TGl A T— @ AT QI TS 20 ST T (910t Sroirar
T IR 28 (O JAPCS AN 71 | AP FiTe 27!

6.3.3 TR Fe

T M ST A AT FOE AR SIF OF &N JICS PN TP T |
SEE M2 SIS T A0S ST Ao (R O3 SF SAFNS ST Gt Face Al
I Trolte AT | MER @@ [T @ ToE- OF IR oF e S (o (@2s-
o WM Sreas (17, MPNE @ 2@ GIFIA! T FRI0 A0 A (T2 2I1ad SNTes
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0 (! @3 A syt fog fog Saet 2@ GIFIT 20 ©IF 517 7T fog- Fies

s fow e fAee #ifa S 3 o™ W 3% TS 51R IR0 o AN I O

BICR @ #IfRTST 91 27— 6.6 TRCS @ IFT WL TR | G361 Fifereiad frome eo

M2 geaa g UF6T AT TECR @F G577 AN PIRTSIET W@ E AN Hrof
Wy |

©3eT fFedr I st vror T 47 @ egioe w4 Aw W- fFE e 3]

W& MGH© A I ©IR QAN WA I

BTl S SRR WA TE6T Al iaF - GBIt

é JCET SV TR G 3R BT 0

PV =nRT

GeT P R B9, 1V R WIS, n R A0
s (G WA R @3B F1E
(8.314 ] K 'mol) @« T TR FEfeq Fw
TR 6.6: I AT FACT ACTGR SN |
RO (0T T | QI ST ST &) QAN AR (I9 FACS
“if7 | @I [ Bty AW T orm@y e e &7V, @R T, SeN@y “5ie™
SIS &V, SR TR SRes & AR 3, 20h=:

V=V
Pe="r—m,
@ i
PV, = nRT;
PV, = nRT,
FCE2

PV, = Vi) =nR(T, — Ty)

IV AT PV, @3 ©IF A1 nRT; ez ot fea:
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Vo-"h _Th-Th

Vi T;
G2
(Vo — V1)/V 1
T,—T, Ty
RIS
1
Bp =7

G2 (FATO2 2R I AR A= (W63 (PG F AR 97— @57 Srowa@ld
fordre SIdie SHIEl T A I MER PR FE ©© @R IS & I Sroar
TC FN A NPIF ©© @M Mo w4 0T |

o 9T AT giReRme P.ad.fa. oo (At MfSiE T sace oz ot
ST (A AFE ATSHICE SN FN A0 ORI @I ALFBT @ 1% o2
ST @2 BT AT fee @ T Shee o |

6.4 *WtdT ST RIS ©It7F AT (Effect of Temperature on Change
of State)

TOINAT 3TN (&0 (o 79 e &g facy tof @3z S “mied wqetet [ive sz
(AT TP NP O AT | O (AT BT QRTER I ([0Q I R AP 5
fifRe T GTF AT @2 AT (AT TeCe $F F(E G GONF AT AT O T |
SNIE! I ST ([T A ©F YT T 20 (RIBIRIG SF FCF OIS SNAT IfeT 707 |
QT R ST Q4T AERE O Ol (TR IR A SR ARTOE AN 7%
Wit @ 7w ey aif e sifafoe 29|

BT T AL T4T SIFf (A TW ©UF O ANl TS ATE | (I AW
SHEIE! AGCE WA (6T PR 897 97 I CT6T SR IFp 0TS (& TS 1) Sroiar
(95T 7S BItoY) @51 [iRE T (=it o wndf wire o wa- @3 afeatm o
N G2 (T ST T SF T GBI 0T NeT=% | SN [ ooy smieddar sromar
Tore AT ORET GFF AP JR TF FA9 L T OF AR O Ol (AT @S
ANFET I AEoT T @3 TR st Wi qrecz |, (6.7 2R @ 9%
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I ZCACR) G2 FTNAGTS OT9f Foe AWTLR TAYLAR (SO B R{E Ioheycr ¥ife
FACS T T SR FYITEANE AT AT T AT T ¢ SNl TS AT F | T
SRR N WS AegE @ Al orsr e o[t o A S0 FoeT TS
T (12 OITF JE1 = T JoT |

G T I oS AT FeSHE 26 A SN TR ATCS $F I
(6.8 TRCe (@ TPV (MUl FCACR) SINGT AMTCe ACTS OF T o7 MG AT
e Tre oF I W2 AfEHIBT AT IEAeIT @R @ SR ITASIT T GIOIE
0T FOAF | WA IRILE NG FRICT (AT TR QT FoAF HIC7R 82 feq ¢4 |

T Fed SAf el OF T O SRR AYRTA Si7f (& W0 *=/=itaq L @
ST T SR GO (ACF & © G (A | AT WCoT QRIS AMe O (AT =R
fog warer ol g AT 7 | S ATAgS FAR TNF @ A wre e st
ST L I 2AfTS T QA (R OIS e Rh ACAMSIACTR TESI |
S SEIBT ICT FAST FAF A9 O TS AIFC T OINIEl K qrece AT |
Sro@l (BT SO #A e IR0 WY JRTe T0o &F FA0d G 2ATe!
TG AMicdd vod oY OF 2@ 8 @I =y A

Oief W W (AT O IR ST (ATF AT FABE @3 Al wwe @
Trrgell osE _E (edfe G zor 7w if) @3z 3wl | SiE Ifrs s st
A P ITACIET JEoi @Y - € O GF51 2SR S TN AT FCAR |
S ToTT fRFear S SR 0T ZoF6 6 ST A0 2R (AT SR 5T i
ST ST T Ao T GO W | OfF IR (A TR A 57 29 (A0S 9
IEAGS REAR T ICACIER ALS4GF *A (AT W (7 G3R 6T Aoe I
|

©iof W SO (A O, ST (A WET (@ IV FAST AT 27 ©IF OCHT
efgfoe 5@ TG | Or91 AR [T GFBT T 2T o, ST I 20w oI |

AR AV SRR ARSET AN IR FIO7 (AEF ST P ST (A
MO FANBEF & @S W Sroiarn ¢eite 271 78 @12 s 71 ¢fitzs 58
I (ATF O, O (ATF W QT TR FOF (AT MGT FARBT 0O AT | AT
T s S wreeE e AR Sz [RERtt @R @ee W w7 93T w9 3
(@I AE *fS (A I G O IR W o aifeife 7 @e 1w @ @b
Mo MY A oI MR PO (ATF @@ W ACTS AMF | Fo7 [ S
SPTACH (XY IR IO (ATF PR Y T B[S FACL OI8O SO FHCAT
T FOT RN SR @A @A SIS 20 I ool *F (I @S A | O
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e 7o [Fe T ¥ A7l oo @ wiw aca | v )R @R afenl ot
aFoT fore fafeer qafires efew TF- W3 &y WBITE FoFICFT SrHNaR e =27 = |
ST AT A ©7@ ~MIcd S A=N1Te 2@ AeA- @ (@I SiA@ay 3 e
TOCe AN IR U2 fFIGE T {17 (evaporation) |

T SRR P REe G FUNS, SIN@! T TS, SN &A31R, AT
TR R AT ISR B9, 2 [RENRTER 8919 IR 794 3 |

HAfF IR T A @ 79N O AT qReFe N (- 97
Troiore Afey | I @ IAT efee st fifce avefte 27 ©iF it S J19391% I |
TG T AYWE SR AT T AT TAW Tty T T FABRS 27 ©4
AT ES#GT *Ife R (79 =’ Aeh- 9% =ifebT gfefices 2o~ =ife Kol s/
FE |

6.5 A ©ff (Specific Heat)

O SINEl 32 O L FF IECE @ TP NPT {77 (0 Ao 41 zees,
OFOT I SIN@l FOpF AT FE (TR Fopg o7 re 7@ Gt LIt SIices=T
T T | (I RICOT 7% IR A 01 AT T8 T (@ STl Fe 8o
@ CIBITe Sief fite = | g7 1T AR Greq (@I e (12 9F2. SoN@ Ted
Fce € (be @M TNT T8 FA0e T 1 | «F I AT AoAFE oref @ G2
TR 41O AWML AR ©fA S[eas 9 | 1 kg ~micd siew@r 1 °3reice @ i
SR A@ew @6 zor @ smida wiefEs e widie W om S@E @
e T, (S T, ST fNre Q SITs ATaIe 23 IR0 AeAfHs o s =0%:

= ¢
m(T, — T)

AR oieem 9% Jkg K1

T (I FAS) IS (@R T Q07 IFT ON@r 1 © QIS F© STAT LTS |

e Ot 7R 1 kg ©@@ 1 ° 0N F© OTdd Qe O} 89 ARG o
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(& T SR 4T RS2 (@ (@ IGF ©rf eIl € (@7 FA0o 7K | I I8
o IM M T, ACATFS i 5 2T eIk

C =ms
10 kg GTRR S+ qReFFIST TR

C=10x 230JK~1 =2300JK"1
T QoI A1 o1 gresearsy
C=10x 4200 /K1 = 42,000 JK ™! &7 20 e &f* |

ST O G 5T O (P GT90F 55 A ved F41 AT [P AfE q© 7ier Tee T4
TR

6.6 FCAIRMTSH e (Fundaamental principle of Calorimetry)

MOFET (e AT AT
RIS LICER L EINSIGICE] 100
=1 sfSce AfSeT e

O 80
e T A o R L //
75 o1 A TEfoT e Em /
sfifie o7 firce fcs ST 2 /
NS S | WW T§ 0
Alffe 7T Fow 1T (A
o fte fite Ted e ks

SNEE | ISR qCA e BN 6.7: ST QT T T oA G2 "FoAILT SR
RIERCCRI EERC RIS 2 R S S—

a3z Free  offfq  sierEr
RTG AT 2MfFP2 qR! RIS TS BCeT ATNR |

ST TR FACEL (I VLR (@ SN I AN N (@ SHAN@R (&I
IE G (F FOpF ©fF I A (7 G3R (Y 2R« F© SIo@y (Mg a2 [aete
(T B (TS AR | ©F FACS A AR 8Y SISO 77 Mo AT 7(A:
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(i) T SIPIaE € S SR €T PR O TS AT ToTF @ 71 7T
SN A =T | (i) TE I8 TOpF Ot ATl FA, Arwet 77 5F TOhE oot @zt
TR | (ST 40T MR 93 Af1Te o7 (@S (@Il Sief 78 20% =11 1)

Tniegy 6.8: 30 C orw@d 1 liter “ifate 100gm SE&~a aF Fhel T (=Y
(A T | LA T AT IR AT (WO A O O qA? (I L O
L =334kj/kg)

7 : q0a S 0 C 403 72
JqEaea my = 100gm = 0.1kg

1 liter AfM@ e m, = 1kg

Aifeg SeefFs oot s = 4.2 X 103 ]/ C

TEHT TS (@ G ITF 4 A GO SHAN@R (RITS ([ ST TS I (1R
SR 1kg AMNCE AR FA0© A | 41 TS AT GO Oy ', ©rRee 9 T
AT ST §7e FACI T ZA

AR G SATAGA ©F#1: my L

TR 2 0 C (F T 8@ Sl e[ & or+: m, s(T — 0)

G ST AR FACI M6 M, A, FIEE ©F Sl S e | s
Ol AR T = m,s(30C —T)

BT ©T% T F0® XA | FIER:
myL + mysT = m,s(30°C —T)

_30C xXmys —myL
B (my +my)s

_30x1x4.2x103—0.1x334x103 20
- (1+40.1)4.2 x 103 B

Tuad 6.9: 75 C weN@E 2 liter #ifNte 20 € eren@E 1 liter #Aif qrt
1 2T QOIS S FO?

Teq : 431 AT Qe Sioal T Sixee 2 liter =Alfag wr#si@l 75 € (A& w1 Giis T
S (M@ | 3 o5F oz I 2 liter @ o&@ 20C  F @@ T
CT=Ieq | FICeE

1 liter sifNg®a m, = 1kg
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6.7 RS R "FONRCIT 69T
BItAT YOI (Effect of Pressure

on Melting Point and Boiling
Point)

Bl (AT & AW AEIeSE S T,
O 72 A wwed ool i «s

JET TOF IO Qo]

2 liter *if\s ©a m, = 2kg
Affer AR ©1 s = 4.2 X 103 ]/ C

ms(75C —T) = m,s(T —20°C)

_(75my +20my)s . 75X 2+20

= C =56.6T
(m; + my)s 2+1

TR 6.10:  120C SioW@ Te¥ 10gm 9= «F TheAl (SR G067 #{ita
A 30C SR 1kg “NCe (0T (AT AT | AT S F© =92

e whlREeam, = 0.01kg
i &7 m, = lkg
TERIR SCAfFE o s, = 0.45 X 103]/C
SHffer ST vt s, = 4.2 X 103 ]/ °C

@R BT TSRS ©I7 TN A 56 5T S @zt I | IS
R TS S T 7T

m151(120 C - T) = mzsz(T — 30 OC)

_ 120mys; + 30my,s;

myS; + m,s,
_120x0.01 x0.45 X 103 +30 x 1 x 4.2 x 103

0.01 x 0.45 x 103 +1 x 4.2 x 103

T=301%C

Dl [ ARTS @ T AN |
[T @A B orerr GG ¥R 6.8: I 7% 0T xR oita it e 6T e |
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FANNE FCN AR 0T IACF SIANQICSS. GIAINFIF I 0T W, B AR et aAeraines
SR T R AR YT (T ;ST A RE F7CT M6 HI 961 9% 1= 70 AW |
OFBT A S9F GR6] OF IR OICF Y2 AT 9o waw Jfercy et e 7 o=
TREE (I G2 B I (TR, € IS0 SR+ FACT (AT @ @I o™ 9F
Bl T9%2 WICR (=9 6.8:) |

DI SIS “FOINICIT AR T | BIof I T FoI1E G A, Brof (@ 2T
FOIEE (AT A | G& IR AR IR NP SO AR Sl PR AT T 7
@ - ASICI B T T ETRICT MM PAFEFOE F SANa FHro AT ©IF
SN IO AR T Ty AT FACO AT @ A0 | P IR (&= FI 0ol
TR, GG S @3 [Hitey <@, ©1 AT FHI9 AT 7 A¥w 0 51 AR AF @R
O PR AT oINS ([qCS A I (@ Sr@r M1 Fore AMCF | Sl @ qeeT
JNe F4T AW ©erelf |

MRS B T ST eied ([T IW- 12 Y7 @ #Areet 9 FE2 i T
AP S AN A | O A AHS O 3B 27— (1R Oroie AR (e 59y
FACS T |

Any kind of e-book & Software : www.tanbircox.blogspot.com



150 BT TR ST O

S
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1. 9 T MG M (@0 TeR T JCE G AR Tl I S Jere
AP | (2

2. TRPI— ERICT (I W9 (3 T 5 Sroiviae Sieg weg?

3. S TSR (SO 2RI AN (AT (AT ST GTET oo qqoq I (F?

4. FCHF AT Aifre T9% MeeT Je™ ey 9 7 A & @2

5. (& FHICH OIGTOIG AT T I (T2

W@Pﬂ:

1. @ EEtmeT @ ATheR oveT FafeEe @12 ARG e o o
100 €, ~iffg Iriredq feet 0 C! G2 ATHROIERT @FF SA@T ERRe @3
FICIFRIZS STANGR A2

2. (P SHEER EEE 99 0.001% I 2

3. @57 Te¥ 1gm & R §Fa 30 € Orow@y 1 liter A (=@ @A 7«
Afe STl 15 € (@Y 67 | GTIRIE FRCAI Sroiar F© feer?
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ANgS 7C9?
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(Waves and Sound)

T i

N IR @FEw cofiferst M @R IR e | S 97
1 fer (0 ST FACR (€ WA I e \ee! (@It F1er o
GRS | (oEFTeR e O FIE O AW G A
75 @R FEE G ¢ | fefy @ ey fete e s Wi
(R JFFR R | OF G ool oaRee G {uF AqeEa
OF WIGF AT WAl ot TFe eateeT | (ongmer Wy Fw
T FrACT TSR @IS 0T JoI<aeT FC |

Marie Curie (1867-1934)

7.1 39 =% %S (Simple Harmonic Motion)

BT e NTb 901 ©F STIfC GIoT (BT (=0 MeeT BT Ste fes Face e | (817
qFe 5od ST AT @3 S T FCER 1) WA AR TR G A TS
TS RCY 0T GBI G (AN IF— O ] R bl HN@F[e ¢« 5 Fare Ao |
ST @58 (|efR e e ifete FrEE e @ eier e1ive *Ife Afexfe «ae e
e A RN a7 @R @ HARTET 906 T (FHRIAT 10 2T @ @ G B0 | UFe
@fb SIF W ST AT T, Fojeeaw 9 7 =7 k, ©F I =W m 9 SREE W =T x
IR O 8o WIS 91 F 20R

Any kind of e-book & Software : www.tanbircox.blogspot.com



152 oq% @ *H

A @A A (@ 2o A W o = GBI A0 I e oifo | iR
TR e sfoarEm a3t gz «3 oifS |

TSI ¥ I3CT UBT (FF CI MR T (2 € SR A4 o e a0
O] AR 9 =W k GR OF R M OIRET AR (TR RCH

,’k
T=2rx|—
m

I 9T iR 7 @ GIT TSR IO (RGN 0ol IR TSR Ay =C© | W&
TG TS oot ZTST g SIRTE (AT FIeT J0T

l
T=2r|—
g

(T @I T W N GF6T FAF TF2 @S K I T2 (AANS (AT FIeT G2
FF G5 OEF €7 197 I 1 1) ©FF (50 I@ FA AFT ol QF61 ©F Jfery gferey
e O (I FICeT Sy 77 R SCS /107 € 77 (1R (AT BT G2 () a2

Triedd 5.1: 1 m == @61 i Med 10gm Stad Q01 AR IR A8 | $iF AleTs

asa 33\9?

ARFSR 9o 10gm 71 2 o TR TETe ARAFDE 98 AFS | IR FACT 9
N (AT I (A OfF (T (AF g @ T (I FACO AT (53T T (AT

W:

Q35T s e 93BT oF #fIE @y et o061 FRGIE G «Fp o9 FE (1R
SBI 59 20w A | P @ B 9@ I Sy 9|y (2 7.1- 0) |

Q3T M SHHE G GG W a 79 TN 9t e W3 (2« 7.1-1) o=
30! TR e Tate AR, T ! A I 451 AT a Yy $0o AR SI#d A
05 [T AP AN S{YT A 20 W06 0T AMT 93 GBT beces AFF |

SII T 2 —3 — 4 — 1 IRFN 1 IE T T OF IR 0F 9F2
SR (2) GBS (T e v @eor aifoRler) frea oot o3 st Afer q36T et
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S ZCZ | W AACE TE 2 — 3 — 4 @8 [/ (@ S_BE (AT SF IR @12
SREIH e ST g BT o = e 73w 2= 2 Bre SHww e qitr @3 AR
4 fore g Wt iR, FIE2 OF I GFISIL R0 ST ZCAT 7 |

T e oifs KT 0o FeT WNa FEIG! A GGT I @A SICET |

2T 20O A AL T A S ST T | @F1 5 = 2CS (T AN (77 GI6T R

Wﬁamaﬂﬁﬁwﬁfmeﬁmﬁwmﬂﬁwmf=%

v T v=0 v=0

a v v

tyv=o0 v J7 v=0 J7 v=20
(0) (1 (2) (3) (4) (m (2) (3) (4) (1

'R 7.1: (0) 200 3y 993! | (B (1) S_BIA W0 (=T (A7 =47 Fifb 77e i e @eor gemes |

S T W (Tes 2 I OR f 93 s 20k 20w (Hz)

e e aifere RER 20k MWIRE (AF T @ 8o @it (vt
) 7= | 7.1 BRTe @I (AT 2007 ETRIT [{S1F 20% a.

a3 o AT 2oz W (Phase), PR @i a6 T2 SIINT F0g, O
(P 9F YZCe IM AT T O SRCe SEr (AT @16 ATRES (AF @I 9F0
VECY AFE (T2 SR FR O WHT | IR e oifere ow @k e @3 e
I e QRO G AR AR 55 @0 i et o | swdfieeiea o <@
R 7 e fere @I 9T T2 @ W ZF GF @ I A7 WK (12 70 oo
9ICA |
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7.2 5% (Wave)

S AR o ey, @3 Aifre o xee e (12 [/ (F AR sw = sifdee
RO 208 | TCF TS G (@ S 90T RS #I08 G618 % | ST T FAT 6T o
*OT TAT GF TN (ACF O S (R A EI618 OIF | 961 FF AHv® F6a
(=T MieT o (oo ey @ [pifelb 206 T GBS ©%, G061 BIF I AT Aea el
AT e @ Rpfe v Mo 26 AT GIo1S &% | 9T FRAR I&T I SIH6 Bl ST
@5t Sge e AfF, g W o oy AwidRwiteR S @t JWa e s 51
SR J @2

RGO e AW OFF AR, GF6! WHER (Ood MT @F AT (AF =y
ST *IfE AT G5! 2, @A AT I 17 e sz =i re zre
AIF— 8 ETA (ATF I AT 7 |

ST G3MCF ABIE IR LTS A [ @2 @I [ Sfewe™ AT
et 5 1 | A R e G361 w7=e IRIF TR (@ (BT o R (T (B8 AT e
T SN FCE, ING2 WHESS @ AW GF TRAT (AT S S *fE A
TECR | (T2 AN T TS SPIE (@A FFF AE e SIPICT @l e T2
O AR (12 TZre Fp[ AT Toa Trite @3 5 (TR @I (5O 5 ARE AR
T S TeoT B 20T (9107 932 (MBS (FOCF AN AN SIF T A TS |

T WA Afeq Y SACHE TPRoT Q¥ P62 (SINEl JHTe AR | 9F6T
AR @i @dor e g e 3w s oifer 2ife s 349 o (ovr Mo
OFOT ST @ACS A ©IF (T2 [9oa 7FeT e Afs 2| FpA AT @@ @O
o TeT, TowHe ©fF (To M Hfaa SIH6T FITCR Tomel (TR 7ael e 9ifs 20 |
T A oIfeR TR SIF (72, € A AToI6T 77 GF6T QFBT Tl e oIf |

JIOHT A & AN (G AR AGF | O M 4TS 0 AT AT
YRR S SR K & @2 I @i 0 e 2re A | SN SHew I Sy
GFT M A IR g I (A W 7 RS (AR O O S (@I
TGER AT 2 1 | S 20 [ GIRIIT SF%— @GI6T 7 779 i S&r
DA T4 | QST SIS N GF 4 oA S [T 9102w, @A @2l @
I AW € O S8 (I T TG (72 | AMLRCEITTI ST =T (B
(TFICH STS FIHF I I OF GA0E SR FA I 7 @EA6 onedr [iv@, G
TR SR (7l T W 8y SIF AfSiema sgea F41 7 |
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FCGT S ACS AR A AT G 8Y (T8 A S A AR
Ty B ST AT I o MY P 2 | O3 40 O ¥ S O |

7.2.1 Sq0as (3BT
O T D T INT Ol IS LA ARSI A B AR, G SN
S0, /RO 03 A saora 979 (I8 N0 SNevr 99 |

(i) TfEs S0 T MYTT MEIF 2T | ACS (6T 27, G067 PR Sa9 AT T,
41 WiGre ©e B T AW | WA (T *% S GBle G5 wAT @R O W 20
S |

(ii) 90T THE (vod T TF &% @A /\V_D

AT S TG S T A A N
T (It o @9 T [F® Feete +—v\/

Tt w=wsa AT AL K AT AT | /\V_I>

(ifi) w70 (wen fcm e qwEe e e OV /\ VAN

I @S AR | *IfE T @R =7 sa0oe (ke
TR 7.2: fo ergreme oI (goq @
e @ = e ewem e ol w7 dfswlere e dfsafie gum | 7=F o
TAfeT- e @R 3 fed 0 ME D e sy on ot v e o
RERN (a) SIS (BT O (A TP OICH (T Sy
{RCTR elfewer =7 (b)
(iv) 7R AL GF61 @ AE G2 @ ©F
TGO Ggod e f8a T | IO 07 (@ 330 m/s ACS €2 @ 1439 m/s!
o0 W0 MBTe UFGT ST T (97 T I B B AT AGre F0T O (ATF @M |

(v) ST efewem @l afesmel =7, *Itfd SO SR &y 46 Sae I@ I
A A ZCACZ— AATSS (G A4 9F TG (A S A< A[E T S0
QIfNRoT T 2T YT Reeg ST (167 7obR Afowrersy | (=f9 7.2) o5 IIF AN L7
(AF TSI NG I G167 =0 ARl | SISl T *{ce effosf oy @ibT =0 =1t
AP | AACS T AP AR AW M0 = & (T57 =0hR AT |
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(vi) ST TORTEAT CAMET STy, OFF R IR el L2y 2oz Eoifdsires, afe
SHE A QIKCT (0T SNIHE 4 @ (BITY #[tel | <1 % 9o fog fog s

A By

AN +/\_
N/

&% 7.3: 46 o5 @7 T @ IC O @ AN, A AFB Tioes Fererwe e fce A |

(A 9F TR 6 o5 G0 e @0R- G0 O T3 NGABCF AW gece (v3T
FACR OFHG ©IF ST AR (53 FACR, ©OIF I (A2 03 WET IR SoARGoSa a7,
see it Ry =R 7.3 @ (RITAT 2007 | IIBT OFF OFf6 SEI0CE @8 IR s A1
IR GF 0 ANIFOCE A 88 IS TS AH |

7.2.2 SIS YFIF (S0 — A

a6 P (oon @ E! /\f\
T ARE NG oqwB RIE ﬂ;j\/v

MFHe R gufde F@ G
qA | ARG Q6] Weq @F AS
QT AP W 961 oo toft
I WK A AT AISICT 217 |
vt ware Wi fd€ @30T
cifere oy ez 1 P
ICHEIEN o B 60 T SR
EPTCe, P2efBd ALFIOT W2 TR e 3R SR (@ OF3 T — T (A S0
T ST S | ¥ TR @ TN Tqends o7 (longitudinal wave) | (21 7.4)

€ S @UT WS T N | I W e wiee 6ot @I TN A0 (@

B 7.4: %1% TR ASICR SICoR FIAC ALPIOT IR TR
O AL SIF | QT A, TR S A7 |
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Y | OFPN SAHE NN S O (transverse wave) | AT B8 TR @F I
TR |

7.2.3 o3% f3E qfd

e e ofere SRl @ AT AR FA AR O AR TN AT (F@TT
IR FACS AAIFE | GF0I SARE A M &Y, O RTIIE WCR, FF WCR IR
B S0z | S (R (@I GF0T $F% A T SN AW MG (FICA GF67
T ate sifec A ozt 4 @2 A7 1o e 999 T0R! ©A0HT (@@
SR o o AR T I Al T GFOT J0R O A | OACH (T (I AF(6 AT
(AT OF RIS QP2 MIF TCH VR TR O (<7 | (B 7.4) WL qF=R FICT G361
ST AR TP AOG F (1612 R0 ©FAF (A |

T (X7 | & CTPCT AFB! O (AT TP WO FCH (618 AR SIS (@7 | &fe
CTRCS (@ G 27T DT AT G162 FI1eF, 9% IM f 93 ©=% 0y W A =7
OIRCT @ v

v=fA

GFOT ST TIF AF0] KT (AF A NI
IM YT O @UR ~fRET W QARG IE
I AT A ACFE ©I3 7% AT GF T E 0
(ATF A O] AW O OF SF% eI 1

0.11

Afeqes =0 | IR o [ ey MwmE oo -0 e
W IR AT ©F Sm (i @ @ % (m)

AfFTeT 2 g FNET A ATASIETT FUCA

e T 1 | R} 7.5: SF NCATT GG O |

RIS 7.2: 'R 7.5 @ @I wqw
AT ZCACR A7 B, ©=1% TRy (AT et 990 @92 (I (]F AT |

Teq: oamiod 8 0.1m 93 O A7 2m 92 BIRCe (@ O/ (AT SR G (AF
AL FT, TR A @ (T A T 7! TATT O AHFO! GF! OIS AN
for@d el WA (AF TR o PR @@ I T wW-afS @I B s sweE
SR | AN L A [FoI ARTST TR G2 T FoF (FI 02T (73!
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Trgge 7.3: 20T e @I O (R ZEE @9 [BIF 9w A ST e
G (@ (@9 I |

0.4 Tex: @ e @ 0.1m, /i@
FT 2s, 93 B (AT N (P ©2F
@F A W 1| 92 RGeS «@For

fewrm (m)
o

—01 I e Tm @G @
1 2 3 4 FOACE FIE2 QAT (AF ST (A F©
T (s) J& T T |
&< 7.6: T ACICF 43 o TR 7.4: 7.7 wRve «sf e

T f[feg sk v @ Wfae
O3B ey s 3t saee [feg o9 @ 2ae | @3 (S, <95 o9,
AT T a2 (@ (@ I |

TeR: AW BT (ATF AN (RS AR Sqwioe
e a=1m S@rwmT A= 1m

Ty = (AT e (ARTe Atz wawioa

f®aa=1m
mE e T = 0.2s
TATET T (0T T [ (77 T Al

1.0 1.0
E E
g g’
-10 -1.0
0.5 1.0 15 20 0.1 02 03 04
w7 (M) T (S)

R 7.7: S QIR NS ACATTF 96 $a%

—1—5‘1—5H
f—T— s™t =5Hz

o0 @ v
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v=Af =1mx5m/s~!

Taiege 7.5: =9 7.8 @ @3
@ (@ I 7l 9F?
Teq: A @32 C (S 7 9F \/ \\//

A 93 B (© S9%d W« AN

ZreTe Wt fRordre A B C D E
D @32 E (S W« AN ZCT8 7ol
OF T | %] 7.8: foF fog szt a6 waera wir

7.3 *% 9% (Sound Wave)

7 ST (Ofd FACS O GBI ST HAFI, GBICE AN & 6] VT FaI
932 (T2 1% QT T T (B @F A [ATS waFR | AW IR o7y
T BT AR | T2 A AT ST ST 79, ERIT (T (S FC AT
IR OIF (T M oM ([FF FAIF TANT ETAT (T F9A9 T (167 e == cofq =0 | AT
P Qole e =w T RRend e 0, G (@@ TSl TR IR G
Afafgeis i = tofd T4 2 | FETF TBR N A4S FAC G P00 O 6
7 (O F(F U T T© T EIBIE (5T (T I IF DCA (AT I AL AL *78
T T A | FABIER OIea it Fieer @1t Sioite 2Ate @3 =% tofd I | THREs RS 57
=T e [9fme it *=t tof +at T |

TR e = tofd A o G @F TN (AF A SFAT AT Sy
BT MG IR T | ¥ ST (ST Fo 2Mieds (oo feas =11t A7 5 oiwan
IEPE NIY RETR QT FE2 ¥ S TO5S | M4 Q! (T *F @O A1 i A5
MRITIT & SIRCEBRS 7.9 TR0 (A $ANT AF6! I (@ @0 GBI A3
(AF R TR FE@ I @S 1T | SRR GF07 2 ey qiea Qe IRy
TP TACT PR (I 19 Y O WP FAE | ([0 SR I AR (o
Ffere (@6 TS VFTETS B (ATF T I A (FIAT ¥ 0T FAC% 7 |
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ST SN S T *w G AR | 2T
= WM 20 Hz @ 20,000 Hz @ [T
AEF SR G2 =7 Il A | (S0 I (RO
P SRS AT W BT v @ e AT
AEWE T (N FAST T A ) HT AT
20 Hz (A0 9 A EHICE 2! ew ¥dg 20 Hz
(AF @ 2T WG e AT | 20 Hz (AF I
P 20,000 Hz s @ % tofd Sl 2o
GG AOTT (@ WS B T A= GG ware
AR T | ST Q@ GRCF ¥ NS JIITS FCET ST
e qqea @ @ ber 9rR e
A | ST AR T FET 2w Gqo AT |
SRIFCH M ST @ QAT TN FHCES 2% o
W R IEF NN AGANR @123 7 G o F
(RIBIRT ICACR (T GACT WO TCBCR I QT (TR |

oI 8 ¥

it

RS

%R 7.9: (@SR (AF AT A
T AR et Ffere @ *=fe
X CNET TCT =

Twi@d 7.6: 1kHz 77 @36 97 *@t 9 Bofe v W = toft 3@ @1
eI Aifre ¥R @A (Tod M e7ifRe zre M o @ T S ot otz
*3E @ qreieT 334m/s, Afte 1493m/s @R @RE (ge@ 5130m/s &@F

WL O (AL] F©?

Teq: SRR @ v = Af @A A S AL @R f I | Q2T 9 1kHz

1000 Hz. Jitsg
v
A==
f
Bl
_ 334ms 1
~ 103s71
ffaces
_ 1493ms
10351
[GIE
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7.3.1 afewfy
M (QARY 9T @A O ©l2 OFF AfSTAT 20® AT | MHFTS I@ FIF! W (SoF
AN IECT OF LACT TN N GAG 27 P16 eif oot =Il W7 R 77 | WA (ood g
I T T * T WRAMISICT WACS 21E 71 | Sl I3 g e o wegefest 0.1 s 768
(ACF T ©18 95 =% ARSI Y0 20 Y6 *ItHd WA FACF 0.1 5 9F QF61 G
LT WFDR | *wE @ 330 m/s I 0.1 s 9T [IGE O FACS *NCH FAATH
33 m 7EY Aowy FACO =Y | A6 TG (AT, AT (AT ST ARG A FHATH
9% VRCPA SES VAT (16.5 m) WeleeT *wfs (I afewime 20 fr@ wpe 0.1 s 751
T G ST 0o ATSR WACS /17 |

VR (B MR @R (1R (BIC (I ©ICl (AT AR OIS Ol €Ll 7y
%3 AfSRT T I | AT ST AN ©IF FJ (ATF *17 CO I, AN (@I g
BT *A(0 ETIC efoFiTe J0 FCa ST, FOF 7 *(0 Cq WoTR G (ACF A5
VRSO ST FACO A | @ & AFRCAE A (FS 4@ 1 (A % @ATS A |
IAVER (ST T * NG WCe AR FI[A 20 ACH-ACS IR FMWE I
JZET FICET ¥ |

7.3.2 *t3 @O AT
IS AEE @A OSHN@E e g WRe 7.1 RSy e v @@
wiAifes | i RINiE m/s
v < \T RIS 330
2GICE 1,284
QI SeEl o ErEhreT wieiar T3- AW 1,450
(T (R SIoIaT | A 1,493
*THE (@ AR BICoR €97 Foa Fea Qe 5,130
qSE@ ISR TAPd PR 8o EEl 12,000

FRATEF O T8 I | ©F I Ty
=l AT AP Tl FCT AR (T Gy *HR
(9 (0T ¥ |
% @35 A oo | @t MER BfogHiTer e 67 T | oo ¥ Ffom
M 2Ffo O (AF foF R AT FRCAR A (I CTA & | ST 20 (I
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AORT (ATF @ IR Bio “WIed =t (@9 ©FeT (AP @ | BT 5.1 @ [feg Mo
TFF (@ A TECR |

Tvigd 7.7 @I RO Aredita oem@l 10 € 9k *wE @ 332 m/s,
QI SroEr (@0e 30 C T = (@ F92

n_ |k
[ T,
T, ’273 + 30
v = vz\/,r—:= 332 573 1 1Om/s = 343.5m/s

SEGPTRITRF: *Twa Q5feTe RIES T froug W
FIGCF M F(E IECS =0 I, N[ FAT I, AN
o, SIERE T (s, gl qganfes
A 3ogiw Fepifn | *twE Wi R 9RE
Mg, TG FAT (ST ZCST NI | FSTAT N
NS (T TGO TG 2 N (ACF O AR (&Il
Tl foeT 1, @2 Sem! Al T i afewma
TMER NS AFGPISE A 77, féeg «fw e
ofoTiTe T @BF FT AT GIOIF FIRF T #req
A GFOT FA @ FE@ WA | 9Y TS
TR &) 71 XA (TeEd Srres | qagE ¥ 7-10: T e iy

I @A T TR | WYNE ARGRIAIRR S TGS feriere o

Tafe zrre ¥R w3 AR o fog e (e weGree Afdtr @oe e (Detect)
T G301 e fumifas 21 Arear T ==(2) 7.10) |

W:UOC\/T

7.3.3 ¥tHT JIRT

o Prfi es: Tifoa Mee 57 1 oo it &« (7 oy i S1ies <4 27 |
s Fa7 ey Wbw AfFFer M @B rrRes Fa 77, [eFRes =« Tiita e [feg
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VR w9 q fowfte 2@ TAw
w7 | fevetwi (Geophone) wier R«
aF g [T (iR dfewie wwws
e (Detect) 41 2 | 3W8 ©U-fAeewe
CRIRT T T (IR (oo AR (I FCA
R ]| *wE TG (@R Wy G99
feratF e (IR @R GO QAT AF1 S0

L e R e
TR 7.11: =1 wH0 effom (e gde o foy 1o 1R SIGO R ffeq st wwe

B TCE LT T AT |

f@eia & w4 T |

GBS F IR T 2T | QL (I a6 o0 (RGN I o @ee
O (OOF AGNCE AN T, SIF FT TS 7 T (I 0T 0 |

7.3.4 TS N

AT BIATCT el 40T *19 FCR
o[ Wt g g 0 ware SimE
Sl Wl Wi Py Fr wAre
S [@fe =0 | @ T *T e\re
AT ST ST O T AT
a4 zr [Afey ammcas 9 7.12
e @ FEIH IAWIET I
ST AT R | (OFAT (MATo8
MR G IRGNR  AGgE T |
TN 1 BT (aF e w36
IR MW (IF - g e 2w

N AYAYAYAYS
o
WPV

AT (R)

‘2 ms‘ T
7] 7.12: fog fog ammacas ™ oa7 |

vy IO Oq% ACH F AF(P ©FH AT G2 TAFAT B O AN B
COTTET | T *HP T TR G ACAPECET (AT GRS TN TR | CIETET 0R:
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GBI (TONE): SIS (<IIT FT (37 T G * (371 (2 =17 X7 7 1 o7 37r)

15 (Pitch): ==

fww (Rhythm): ©r1

et (Tempo): ¥© o

357 (Contour): a1 ©irexy

B== (Timbre): fog foq ImaEa (ATF SPT *T3@ M <147y @ @HEy e
CRIT T GG Z0R G @l [ &re

2= (Loudness): e *tHe AI_E F© (St (=T 0o

95 (Spatial location): = *31 (AT (ATF AT OF AITZ[T

femca=ee= (Reverberation): efews sfarsr

HFE! *% Cofd S G FIl KHCAF AMACEAS AR 4T 2, CISTENP (WOHG fo ©iesy
ol 41 T ¢

o frex Tofd amE: gFe[I, (@7, ETeld
S4re (Percussion) e *=t tefy 19 IMTE: (BT, Ol

eI FEGS IR e I

o SoIITR et *% tofa 4 = | BT 7.2: RfSy g@ew =it Afew
o 3 110 — 140 dB

7.3.5 *t Ee Gifes 80 — 90 dB

W AN GRS Y] TS ST 60 — 80 dB

35 ey, o8 97 IATRIG SETE e 50 — 60 dB

GIRF SPRAR FC QOIS AT | FARTST 40 — 60 dB

ST AT @ A, {erw s T g 10 dB

T G AW AT NS S o R (T % 0 dB

TF IR AW I, N Jrewd
BfeTTa *77 G TITS R X A
AL TN RS AT 8T HCoT TR | A 9B 17 7t Ao AFTS A AT
T ©ICe WO R AR ©) M *u vl (R (7 7% (el el arer anewe
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Gy 20 O ZIIR I * 7F QG QI ATepgd ePehd «are o | ey
YR *Tq AT 7.2 (BT (A ROACR |

a6 T A ACL A * GICT FIEC HAAS <G FAO ACAS F© JF |
TGS MG COTETR &=y ST AP NLTATETCS Tl (RECFI FIAC SV (AT |

*37 7O FALT Gy AN TG (A @7 [erm ST Coff B (@ (S *17
VRS FACe A1 O GR A T ©iF [ecm W3 99 @@ AW @I AR Ares
TGS | IR [ @RS 201, IAPWI I 2 AR IS GeIbe], FAFRLAT
[ CFCOR T BIE], WR(FF AT I FQT IF IR A, I *HF QIR IR
Befiv | GFE AN *I=CAF FIF QAT 2pF A2 AR *0CF (<0 FAF A0l (IS
=T Sow |
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ST

o

1. (M8 @ G o9 =S F @F ST (AT A ST W A1 |

2. MY e = = @2

3. “o9% IfRe RETR I VYW eRifFe 27 1, e SRge oF 7 2f e e 21”7
BRISICIRERIIE

4. TGS T * T @2

5. ST VT ACH-ACT % (ofd 7 F(H 2AFI-ANCE =T CofF A0 GG F 707!
2Col?

sfifafess st
1. 7.13 2RCS ST @I ANER AATF GF0 Oq% (AU FRCR | STA0F ([ F©2

1.0 1.0

fawr (m)
o
e
o

-1.0 -1.0

1.0 20 30 4.0 005 010 0.15 0.20
a9 (M) AT (S)

B[R 7.13: SR G IANER ACATF G0 O |

2. @ @I WA @N-97 SgoTed MACH 3w | MACH 9 §aiR=ites sifetas o2

3. (P @36 *=F AHNBIET =7 @ 0.05% @0 (910 | Aredis wiom@r 10 € 20
QST STl F©?

4, @t 20Hz tF 20 kHz 258 *% wae 2191 20Hz 932 20kHz *to3 o499
Wy Fe?
5.dB = 1010g(%), P, (&5 Ga *19 @R P; IR A1 =1 =0eT, (60 G *1
1
TR AT #1371 (AT Feo! @ (V2
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NESRCET
IS AfoTes

(Reflection of Light)

AT AMCFICT O] WO GTRINT 72 FAGACTT AT
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(Refraction of light)
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Albert Einstein (1879-1955)

9.1 HtAIF &fST=e (Refraction of Light)
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A v = 3 X 108ms™1/1.33 = 2.26 X 108ms™?
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n, siné;, = n, sin 6,
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TR 9.3: 9.6 BRTS (RATTAT “MIT=iift A1t FCIH(6 o N<rea IBER @ SNl 6,

I Wefo® FACR | Gy @7 N Fo2

Teq:
n, sin@, = n, sin 6,
n, siné, = nssin &
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IET

n, sind;, = ngsin &
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n, sin¢, = n, sin 6,

1 X sin60 °= n, sin45°
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9.2 7 Srefeis afswa (Total Internal Reflection)
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Foa n, = 1.52 @R A€CE ny = 1.00 M TS (e
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8 = sin™ (1.52

) = sin"1(0.66) = 41.8°
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Richard Feynman(1918-1988)
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R@TT @ I GNFF FEROT NREHIET FAT QR I =0

14.1 Rsfa 5= [REDRST (Theory of Relativity)
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14.2 (TS (Laser)
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ADMISSIONWAR COM

A9 wifei! (List of Elements)
(@I FFT AR AT, @S Tl ATTR W, GO FAIN AR ST | (OEHFH Genefer iwas!
T (T =@CR 1)

1 Hydrogen H 29 Copper Cu
2 Helium He 30 Zinc Zn
3 Lithium Li 31 Gallium Ga
4 Beryllium Be 32 Germanium Ge
5 Boron B 33 Arsenic As
6 Carbon C 34 Selenium Se
7 Nitrogen N 35 Bromine Br
8 Oxygen 0] 36 Krypton Kr
9 Fluorine F 37 Rubidium Rb
10 Neon Ne 38 Strontium Sr
11 Sodium Na 39 Yttrium Y
12 Magnesium Mg 40 Zirconium Zr
13 Aluminum Al 41 Niobium Nb
14 Silicon Si 42 Molybdenum Mo
15 Phosphorus P 43 Technetium* Tc
16 | Sulfur S 44 Ruthenium Ru
17 Chlorine Cl 45 Rhodium Rh
18 Argon Ar 46 Palladium Pd
19 Potassium K 47 Silver Ag
20 | Calcium Ca 48 Cadmium Cd
21 Scandium Sc 49 Indium In
22 Titanium Ti 50 Tin Sn
23 Vanadium Vv 51 Antimony Sb
24 Chromium Cr 52 Tellurium Te
25 Manganese Mn 53 lodine I
26 Iron Fe 54 Xenon Xe
27 Cobalt Co 55 Cesium Cs
28 Nickel Ni 56 Barium Ba
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(7 ]
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57 Lanthanum La 84 Polonium* Po
58 Cerium Ce 85 Astatine* At
59 Praseodymium Pr 86 Radon* Rn
60 Neodymium Nd 87 Francium* Fr
61 Promethium* Pm 88 Radium* Ra
62 Samarium Sm 89 Actinium* Ac
63 Europium Eu 90 Thorium* Th
64 | Gadolinium Gd 91 Protactinium* Pa
65 | Terbium Tb 92 Uranium* u
66 Dysprosium Dy 93 Neptunium* Np
67 Holmium Ho 94 Plutonium* Pu
68 Erbium Er 95 Americium* Am
69 | Thulium Tm 96 Curium* Cm
70 | Ytterbium Yb 97 Berkelium* Bk
71 Lutetium Lu 98 Californium* cf
72 Hafnium Hf 99 Einsteinium* Es
73 | Tantalum Ta 100 | Fermium* Fm
74 | Tungsten w 101 | Mendelevium* Md
75 Rhenium Re 102 | Nobelium* No
76 Osmium Os 103 | Lawrencium* Lr
77 Iridium Ir 104 | Rutherfordium* Rf
78 Platinum Pt 105 | Dubnium* Db
79 Gold Au 106 | Seaborgium* Sg
80 Mercury Hg 107 | Bohrium* Bh
81 | Thallium Tl 108 | Hassium* Hs
82 Lead Pb 109 | Meitnerium* Mt
83 Bismuth Bi
7 ]

ADMISSIONWAR COM
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AffE - 3
et &9 92 (Fundamental Constants)

I S T
S (o c 2.9979258 x 108 m/s
KRS h 6.62660755 x 1073 s
TR FI G 6.67259 x 10~ 'm3/kg s?
TRIFBEI &R k 1.380658 x 10723 J/K
M FIF R 8.3144621 ] /mol K
TSGR Na 6.0221 x 1023/ mol
FCHCE BT e 1.6021733 x 107°C
FEICH I K 8.987552 x 105 N m?/C
FCGE ©F Ht, 9.1093897 x 1073 kg
[GIECEACE] ., 1.6726231 x 10~%"kg
[GEVGERCH e, 1.6749286 x 10~%"kg
ST B atm 10132.5 Pa

T ]

(S (I G 642
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