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Galileo Galilei (1564-1642)
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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
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3.2.1 TxF¥ 34 (Gravitation)
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3.2.2 SfR (b1=% 397 1 [RgpR (1RSI 3 (Electro Magnetic Force)
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3.2.3 7&+ fA%$H <=7 (Weak Force)
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3.2.4 7] (Ne@W 9= (Strong Nuclear Force)
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3.3 fA%5cTw e 3@ (Newton’s Second Law)
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F1 = F231te2 F2 = 6.93N
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(PITIF GFBT BIECS @0H BT 10 m &1ta 9oe (29 4.4) | (F FOpF IS ICACR?



Fe, Tl 8 W

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 I =
W =F X s X sin45°=980N A5 o sin45 9 = 9800/

e @2 AT IS FAT TRCZ |

COTET P62 % TR BIE6T 45 7 T O (@ (@A (@I AS OFE TG o !
Sdfie FICEE AT @FF AL AW (Ol TR COF evF [T I, e
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
4 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 A7 GRS SN *F *[W5! SAFoI 7 I (8 *midfeecTa sEwe
*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 |
e FECS I (@RTT BT HATAT TN FGICT AT AR, 92 LI *IfF @I0e I (@RI
(AT TG SITeToa 41 709 |

& JECe F (@RI AW AE A ST GF6T SPISH (IFell SR, FEAT N[
FARMST [ *Ife, S *fesa AT e 2AifF | TR Tk St aemafas «ife 2t fNefaa
*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
RGP (@ *Ife 2T F@T 703 GI6T 70k IS *Ifes! Fiees Ssma Gkl 2ee
M gFfers I e« *Ife Wy, g Tow e 2R 79 MR f[og @ ae
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
fa=!



84 e, el ¢ W

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 ©IF (@I *If& Wre =203 a1 BT 7 6! =& (oI A 7ol 70 q9el
3o feafbe e Fam 9 3T fPoa3 qaTe g, T8 99 @17 AT *ife e o
(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 FTe % |
T @ W =fxs=—10N X 10m =
—100] & FECE |

& 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 SHI W I TAEE

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 B FAT AACR IR SA6 *I& O[St FCACE |
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T e ©1it 905, S Ie foidte e e otz
W=—-FXs=-10X9.8N 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 = 1mp? g Srar ML2T 2
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

Jiterg 10s #It7 @

1m
v=at=s—2>< 10s = 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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ez W = ~mp?

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

1 1

AE = —mv? — —mu?

2 2

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

w3 oMt %m forcar el T

1 2_1 2+

smv? = omu? + mas
9T ma = F oy

LI 24+ F

5 mv? = Smu s
IS

1 1

Emvz —Emu2 =Fs
fT®

1 1

AE = Emvz —Emu2

Fez 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? + ~moul = =mv? +=myvs ... ... (2)
2 1%1 2 242 2 1¥1 2 2V2

ST R (1) & 9 e



FTe, el 8 W

m1u1 - mlvl = mzvz - mzuz ....................
ﬁ?‘@T ml(ul - vl) = mz (uZ - 7.72) ...................

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 +uy))(w, —uUp) oL

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 + m1u2
mu, —mvp = Myv; — MU,

2mauy = (my + my)v, — (M, —my)u,
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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 TEBE ©F A Toiea ¢ T my, e o e @9 SiRei —2 = (0 oTTe

mq
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m, m,
2_u2+(1_m_1)u1=2><0><u2+(1—0)><O:0

m
v = 1 ™y 1 0
L+ o2 ’
1
<R it @6 %9 feeT @151 993 Ahea |
G v, G @6F T W my e o wre @ %zo e
1
m,
2u1+(m—1—1)“2 2% 0+ (0—1Du,
= = = —u
1+% 14+0 z
1

wdfiR M, S @ @ m; 9 WAS IR (12 @0 TEol e @ =emed | ol @15
QFBT (BT Fo1 MIfSr AT filer qBT BITRa 2ACT RCT WA, (AR (BT =107 g (AT
15 o Tt fReea e |

e O I M Yot 57 387 1w
my »> myRdie my T T m, (T €O @ @ 2 6 T @I QTS A |
1

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

m, mp
_Zm—1u2+(1—m—1)“1_2><o><0+(1—0)><u1_

v = ™5 1 Uyq
my +0
14372
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 o2 Frite @ @@
R |

m,; 50,000

G 39 (T T | FCGRE GBI *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

93

S

50,000 + 1000

v; = 15.36m/s

TRACHR 74 B Aot 47 QP sifaafes =g« |

2myu; + (my — mpu,
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 =
¢3cT fRidre e 2o (@i T fo el (0t ROG 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
@ g eo Afefbe e I oiF EI *ifeq
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 FC ANSE IH9 AOGFT FER RS (AT
sfexfE toff =@ 1| Tw F9 GRee «s6r P2 4.8
BRSO (AITAT STy Al SNiTR, Of FReiee™ (et iiw
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
e (13! @Y @WE F 3 gl 40 AR Sfews uage x (iR s o2 Fef
offoe, S FICe HLL! AT G *Ie If2 ReA FU- 7€ @12 =S Frame
@I g aifeHier 77 o2 Wi [ive S @i Sfexife @3 |
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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 Afiaes e O eows JE SAfefhe zrel 9k @2 Teq (o IR @3
T (O | G @ T AAFIE TG I ([T 0 AT AGF ForeT AR FRe F s
x @3 AN TN ARRS® 2T (Linear) | FRIE SR @R @ECOS SIEET ST 93
fafs wsarm eafeets (Swrae 2.16) |

Triedd 4.14: 10 kg =@ 9361 7€ 10 m/s @07 @F61 F2REE 8o #iwer | iR
&% k = 100,000/ /m? &ift Fo55 AFHe 2072

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
& Tl &7 94T GBS NN (@ FA0e AR | RATSE ARR QF! I SAW 9o R
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
Y O W PR T el Afikes = 91 gR 9% 0 ARG SewE T |
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 GFT NAF 7 SHOR Qe O foute [ex #(f& 92 Feq I A1Aoes
(20G ME SI=E @161 T4 f0oa Mte h IR (AT WP O3 ©fF (o F #Afawrer «ifs
& T (T2

e wfiqmgs, iR o [Req *feq J@hee ife *fere #ftee 2@ | o=t &

%%m%mvz@ﬁwﬁmﬁﬂﬁ:
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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 og =fea AN 2@ o9 G712 h THSF J= =100 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

G—v
(b) TV
v=0 v=0
(a) TV (c) T V
v—> v—P
o T] | - D] ]
" TV v- ferfe (d) TV
v=_0 v=0
(9) T V (e) TV
4+—v
(f) TV

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

_|
<
_|

®F 4.10: 9F0 or2a Feneg, (B *Ife- aifexfe qar eg «ifeq Nt Z e a0z |

AT HeTCo2 ATF | ST T MRIE ©F G0 Swiedel (realy, FeiEm e it ea
PE (T | 7R 4.9 @ FeE O@1 Afs *fe g3z Forem et «ife 3 @ swce
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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 3t ofe =&

o7 FABET TviFe e (e ST F_E et [ 1 ofer *ifeq Swizae W2 oF
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 =&

I TR PR G o7 QAR 2 S @0 [Me W@ o9 () SINal (B
(4TS #1Z (TBICS ST SCAT T | 49 BIRCO (@G3R T ©2%t (rre GPFhere AR
Qe SRl Tl Ot o8 FAMR | (@ NEHSRO 8ot Sl 12 [ IR
SIS O W&o HAST I | NGB FIET Ol IR FCA AAAR SACET (A0 [gre
Coft 41 7 | @3 AMe FERIRFS Fier Aed A Ty vz 68 R 712 S e
FeAnt TeoifR e ST St armafe *ifeq o o |
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(vi) ®=

comar fFrowg f{ifey wata *Ifes Feistad T =IO 6 ©F NG (0L DNF SUR |
SNE T *fEE @RI o4 I WP eae e e Fwe I 91 fw
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
iy @l veSiR | e AweeE fog 91 T G2 *ife k=[0I 91| RER T
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
TN YOI AT TS MG To5T T | JTO @8 oBI0T W O *Sre @I (6T
SN IR IR G 7 AR AT | @S 9B wonls weTe ayfes Aaet wu- @ft
smdfReaics (€@ T f

e T AfiE A Sacee BT & qF @3 SFT «F *fetE 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
TS AT | TR ¢ AN W IS T T AFCE TNl P ZR -

74
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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(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 IECe ST F (@R12 G167 S FE SATO] I ) NG Q6T
Tmreaet f92 | €@ T 9 1000 kg SR 9F57 I AR $AWE (S &) QI6T (G
OYl I QR | G2 (@0 @ (@I I CRCE 2m (G Wre =i | @ I
@iog el 5 kW, gf i i Sota weice Akea?
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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

QRIS v (@R BT (TR (R,
@ ¢Fe@ 1000 kg = G0 0 2 m /s (@07 TAW 90 NS LTAE :
P =1000x 9.8 x 2W = 1.96 x 10*W
58 @ foa Fwel 5x10°W @fF ewieay Fwe! (AF T, FEE (@A b A=A
OIS AR A1 | 5 AT AW O (I QF6! Bl ([0 (Ol =Y SIRC Y& e

F a3 q«e3E:
F' =1000 X 9.8 X sin@ N

FE2 AT T :

P'=F'v=1000X%9.8 x 2 X sind W = 1.96 x 10*sind W
Riid PP=5x103W =

5x103W = 1.96 x 10*sind W
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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 FF G5! Ry [pe Sesive w419 75w afels «iead «ifeq oy
T Q3R IAGTE 5T RO (T 719 Rgyeacya wwet 30% @ 0 SCs /1!

TWIRAY 4.21: TS0 4Tt 10% 5T T BIF 409 F© FAFe!?

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

FA0= | @2 TS ARAT #few S e usA

G T ZOR (O, AT T FI | (ST | | |

T 1 e FoaTGE =0bR e Qi

i T (I = AT AT Wiog N AT

foICs Dol e A oI S Sicet |
93 F% WER | o, AT WE el | | |
feafores sk Afawe @ =g

aoem fom e S R w B E Rk O PREE E
S T SR-AHRT Lo @ G EEEE ‘HE%E‘%
AT T RS | Wb c Ecﬁ
(AT T, (1 W TE PN 2 |

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 @G3R AN AN SACE JIRAET M ({7 =0 =0T | o7 |6 (0 @ T @7 =7
@I eTes PR (CH,), 9 A S A @R STy T G AFCe 2T 932
T STl 0 [0S = | WA AT AT DeIeTFeIC S AR G
TR IR FAR SHAT |

T (7 SR et I TR TS UF (AR GG Tad 2F, (T8
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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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
TAREE *f& SET AP (Biomass)  (ATF, AN WS (@R T (G,
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 = ACANER 77 e *Ifes Teoate iR
Ca=ies, IRFIFE, T T o7 fereanlie |

W RS NAE A AME, @ GF IARCEANGR QeI 978 (=TT A o+ R
AR FER PINSAT =& #1e3l AW @61 uF6! efgam *fe @raa IR | 37 @
SO ST S ST GF5T S IR0 (HNfS 20 A, A0S (@@ @161 AF Y, @9
e TR GIoT wivEe | of Tene *esT ST o+ faedt it e [gyee weies
FAF GIBT 41 NS FACO I~ SIS FeTl AR BT SR §F el «Fo! ==
T | I OIS IR ¢ (161 ey fwye Tofar w1 T3 | O piEte @ weiew dmhe



Fler, Fo! @ W& 107

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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ST
oy :
1. 9T I W F47 IS A9 AN
eaifoe =7 @=e

2. G307 s (0 qpRE A
pocaetETE R 9 k fF oAeE A
PAC]?

3. A3 e ATe e ewe Wi —_—
FIOR ATAE? AL (s)

4. o3t 3 #ife fRer feavet st qre

5. @ 1 o[ Areee oife *fe F© o
RISk

¢ (m/s)
| O
(@]
/

%R 4.13; @ @I ANEF @fva |

sffew T

1. @357 IFF 87 ey s [y IeT e 97 FC ©F @O Ao = @3 ¢
4.13 =Rt 3t 'T@ee | 0A, AB, BC @3 CD @3 Wty 49 “fefbe e w4
feaife e A1 FIT =7y IS Fel JACR?

2. 50kg @@ @3 @ 105 @ Fif @@ Sm 4w Ttz | (T FO5F IS FACZ?
TIF FAO] FO?

3. Bkg o=@ @361 57 7@T 87 10s @I @
A TG o[ oF Afe *fE == 500/. I
oIfe1eT JeT e el =2

4. G T @AY 10kg @R S A
5kg o vt @@ 5% 5m Baiw 57 s p m
407 AT ZCACR | O <F ioCe (= e, oww MW |0
10kg ==fs fos e @k Skg ==l Toitza ol 1m
i Bote e ¥ | T 10kg <1 1m
1m 0 @3 5kg <@ 1m ¥ St v
O ©F 959 (T FO?

5. 100m e*} (T S5kg ©EF G0 ¥ (G =W 4.14: 75 fox o= i ey
7 *Ifeq faed 7a?




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?

BF 5.1: TOHF ST T A I TR ©FF
TATE Bt fod 67 |

Teq : ©9 50 kg FE2 @&« 50 X 9.8 N = 490 N

REC R CIICCE DR
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490 N N
P = tsm = %0
T4 VIfSR A ©X i
490 N N
P :W: 16,333@

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
RS B I IR |

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© @ GoT (SIMa JYNF 1 7! @F 5 5o (o 1cc

&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 G5f (TS 217 | GF6T e WEFACT Meo-(Aow A, 2T
ICF IERG | SERGE ©F [TCG (@B 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

== =2 x 10716 3
0204 x 1018 kg /m3 0= m

V =

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

47
?r3 =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 ‘<i::::>

T IR AT *[ET (O0F (WS AT A0 HIof T
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 (S AN | (T G TP AZISHBIRAT 7 AL BT ~0L
e P B A AT | AR Jrw O @B S N T
10°N/m? == =< ofi W R o 1m? cFaweR
YIB! SR FFAT FCH TS ©IRET O AT IO (T B o 5.2: <Toi 5D
AR ©F ¢&w 105N, @67 oo a6 e go! WA ST FOE G
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
HIoIfs SR 3 ol BEHT SO (AF | SR AN AW AT T Srewe wNimE SewE
VBT CHORF IO A, SEAGIS FCN AT WA (&) TG AR BI2I8 N MK |
foaafB sfey @3z 5.3 =TS CSINTMA RITAT RCACR THSIR AL A ISR BI7 (@
FE I AW | @ EGON (SNWME AW FCE % IR I G 2R A5 [weenifio=
THOR (MRITEF A7 ISR B ST IO PIRCR— ARSI N =0 AT ST
TR 15 PG i e TN GTIE ISR BI7 %[ J0 AR 1 (FH? 97 G361
e TR AR | IASHT I A[ECS b e AFoe w1 AW O ARI[AT A, @RI
ISR B9 TR @ T ISRT AR Q@ 1eFHe 2@ =g TR ISR 99
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G AT @ | AT T93 ot TITe AP A 19 (T TP FC@ AR ©F
HIP€ OF T3 FACO AP |

THS A AL AR Ty IO ANSR ASEE B W SR | SAPIee!
TYT (2 BT O IO T (AT T S @ TN | TS ST 69T TN eI
TP ©O IO A R TS T
R I Aley Aoy I@ T @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 ¥yl Cofd X PITfed | JreiT ST $otR Sivf e @3k (R BT
S I GREN e =0T Ao WS arIR | AR ST (R FOT (12 I
@It M TrepT 519 e e 7 | SIS AT HNE Sy 0o b @ M 579 =0
76 cm ©F AR ST G Cofd & B!

JSICR b7 WoF qead 1% GG (2 5.5) @z SRt @3 “mfs
Cofd ARG QAT ISR B WAl = | AR ol I8 “AIFms Swel 76 cm
CTF (A T B FAET Tl 76 cm (AT I I |
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5.3.2 ISICI 517 IR WS

ST BT L TS YJ Y GFBT F790F W07 | (ST 6372 RS 40
AR TG W1 38 26T T W, AT WL G ISR BIof ICA (TR | Ok
BI9 A A S AT BH> 5191 GTIFT (AF e (12 [W=pieoR fess sieics A
IR TICA W g7 el 92 =7, 1R i o wgr gifices 92 <6 | wiiome

| |
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 NP @ I9 517 e egide 7 o w9p IS (el AW o=
@@ g @t w1fey 710 (FPTw @@ (of T3 @S v T ¢F 99W g w4
IR 1 O O Ty IS e FACA IF A1 5.7 2RCS ALGA OO+ (AT TG0
@ T A 519 ST FACS ATE ET6T AT TECR— @XY A I99 &I 7
IR BTGT T F0H FACR | TI@R ST (T BT Tote SIS M08 (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©

I ALY FACS AA?
W%ﬁfw
_2100m _
~ 10m/atm atm
B ARY AT A |

5.4.1 WR¥fRfee= 9@
oAl TR WRRGEE @ @R GIR (:____D
M (RN G T T TR,

@I ¥ wqee fAafesrs st 98 @ T
AT O TS FA GTRFF O h
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 &R 5.8: 935 7€ TepP wue WIS ¢ ©IF
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 “iaw @2 foxs satea Frer el 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
TN I ST G | (13 66 TGO GTCT [¥ T I8! (S0 US| 55 @
AT O AT IE AN GG AN AP FAI- TOFFE YA AT WHGF
AIfCS TCI AT 7 |

I IFOR Se IR e eew (A0F @ =W OIReET GG HAlfWre Bed A6 |
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 S 999 19,300 kg /m3 Fa2 @RI AR G2 FE AW G SR

5.4.3 PTHER G
O YT N AP AREAR (@ o6 M bier AT FaeeT (761 Sifdfwes Feeifere
| (ONET 9T BRl FCe1R JAHCS AIRCT WO ToIT | ©fF 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,
JICER T GFOT AFRA P! T et

0T e (@A TR @ S @ J7F1 TFZ
IR I (ACF @M TF @R 93 IER N

FIACT ST &NMT® T ToF 7@ 1 5l mﬂm

N 20 A | SCE 93 R @@ i [ [

2T e, @t @ 99w =" ey

ATHER @ GF01 A A@oqt [ 0 [

It AT *mied AR (A B AT = T
(2 B9 AN FLIfTe =0 ACaT AT
PTG ST ST PTer P | %R 5.9: F, I STl 0 QEIR0E B

MCFET G2 @ FIRE foSq 0 oy e F, <1 #ineail A7 |
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
A |
Fe2 Mo Mg e T4 Ie9 sAfameT 29
A,
F,=PA,=F, <A_1>
me@mmmvﬁq‘—i) a7 T 100 T SIRe o ey Fifere @

AT I7 AT 2 fFe iy e o (At 100 @9 & 3+ (oIt TR!

93 RS 47 FIIF, I I FAFKA FeT g g @3 mafe g
T4 R | OF (Ol G0 & (e A0 GB7 et dife- @3 orafere *fe fFE
(MBS AT T - B A Fifereig @ sifawe «ife e s 6w e o
@12 st *IfE g !



124 SR ERCEEARCRE ]
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: I STl STl e Ag 2w

wed e =
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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 2w
L—Lg
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

oFICFT | Wl I Ao @ [7gfe o Afs ©rRem e 5.2: R stwicds 2t
TR D (@RI 39 Ze: A @<k o smgenfes gt
Ao oc fgfs
I Ao = 7 % [l
e erers Amitda Arey @3 [gfen g 71F 3@
GFOT FIF ATF (12 FIFOIF I BloFoF @elis |

G-Pa
0.01-0.1

10
50-90
69

117
200
1220

9t Swrzger fcer fawoT (@RI SIear 7S TS

(i) <31 T A SZURMA QF0! ST MG Ly, @ A
W eowd @367 o7 P o TE 92 @
QTR TR Ly G @@ 2e L (2R 5.10) €2
3ffe Wy SR (SO B! ARGT I Cofd F- T

%%%g%aaag
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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 ﬁ

=V Vo | oo : A T
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GeT P R B9, 1V R WIS, n R A0
s (G WA R @3B F1E
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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™
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6.4 *WtdT ST RIS ©It7F AT (Effect of Temperature on Change
of State)
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efgfoe 5@ TG | Or91 AR [T GFBT T 2T o, ST I 20w oI |
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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/
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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%:
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oA ot «ds Jkg 1K1
O G FNel C 0o (@RI Y Q6T IFF or@l 1 ° IMeite F© St e |
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(& T SR 4T RS2 (@ (@ IGF ©rf eIl € (@7 FA0o 7K | I I8
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6.6 FCAIRMTSH e (Fundaamental principle of Calorimetry)

MOFET (e AT AT
RIS LICER L EINSIGICE] 100
=1 sfSce AfSeT e
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75 o1 A TEfoT e Em /
sfifie o7 firce fcs ST 2 /
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RTG AT 2MfFP2 qR! RIS TS BCeT ATNR |
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(i) TSGR I8 N SENER I¥T IR O Mt AP IO 7S 7 FUo!
SR TN T | (i) TE8 ¥ TOpF Ot AfTent I, Aot 77 55 wopF ot @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

TG TS (@ O3 IFTF M #AIfTF T SIM@y (RTe (@ SIToR ATRIe 203 (13
SR 1kg AMNCE AR FA0© A | 41 TS AT GO Oy ', ©rRee 9 T
AT ST 2= FACE GTRTAT =T

ST ey QTS ©I7: my L
TR 2 0 C (F T 8@ Sl e[ & or+: m, s(T — 0)

O ST FIIFIR FACI J1F M, A, FIC62 ©F Sre@l F6T AT | e
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

T_30><1><4.2x103—0.1><334x103_ZOOC
- (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 bief facx 6T e |
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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
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(Waves and Sound)
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N IR @FEw cofiferst M @R IR e | S 97
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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
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ST GoT8 (R ITRE e fste FRREE AT T @1t *IfE Afexife aae e
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@fb SIF W ST AT T, Fojeeaw 9 7 =7 k, ©F I =W m 9 SREE W =T x
SR ©F @A RIS 9 F 20
F = —kx
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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 |

JOHT A & AN (AT R AGF | O M A4S 0 AT A
YA S SR K & @2 NI @i 70 e 2re A | SN w90 I Sy
GFT M A IR g I (ArF W 74 RS (AR O O & (@I
MGER AT 2 1 | S 20 [ GIRIIT S7%— @GI6T 7 779 i S&r
AN T4 | QST SIS N GF 4 ©q0d S [T 9102w, @A @2l @
I AW € O S8 (ST T TG (72 | AMLRCEITTI ST =T (B
(TFCH STS FIHF I I OF A0 SR FA I 7 @A =nedr [iv@, G
TR SR (7l T W 8y SIF AfSfema sgea F41 7 |



o7 8 I 155

JGL AR A AN AT ANa AT BY (13 7 ST A A
Ty B ST AT I o MY P 2 | O3 40 O ¥ S O |

7.2.1 S30A (M
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) Afas S oy TR TEEE 27 | AIFNTS (68 27, Q6T PR 9w AN [,
QB! Were ©qF B I A | W (T G (TBTe GBI S @2 O G 0%
O |

(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

o TR 7.2: fo ergreme oI (goq @

v @ = Hfe smem 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 AT A G167 =0 A | ST 4 (e elf oy e ¢ibT =om It
AP | AACS T AP AR AW M0 = & (T57 =0hR AT |



156 O 8 ¥

(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, PoefBd ALFIOT W2 TR e 3R SR (@ OF3 T — T (A1 S0
T ST S | ¥ TR @ IFW Tonds o7 (longitudinal wave) | (21 7.4)

€ S @UT WS T N | I W e wiGe 8ot @I FINT A0 (@O

B 7.4: %1% TR ASICR SICoR FIAC ALPIOT IR LR
G AL SIF | QT A, TR ST A7 |



o7 8 I 157

Y | OFPN SAHE NN S O (transverse wave) | AT B8 TR @F I
TR |
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(Reflection of Light)
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Ernest Rutherford (1871-1937)
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A v = 3 X 108ms™1/1.33 = 2.26 X 108ms™?
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TR 9.3: 9.6 BRTS (RATTAT “MIT=iift A1t FCIH(6 o N<rea IBER @ SNl 6,
(I Ao 2R | G5 9T TN FO2

@Gﬁ :
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FCS2 \ 6,
: : n4=1.4
. . : 04
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LR (@ (@I N G 105 (12 (10T AT (@ 2!
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Teq: R S



194 R ST

n, sin¢, = n, sin 6,

1 X sin60 °= n, sin45°
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(PG Sl T FCACR ©F €77 797 ¢ (16T 1 (AT P 20O 2N |

T ANCE AT TG G IS ST o™ 420 (29 9.9)
n, sin@; = n,sin 6,

n, = 1.33
n, = 1.52
A QI FIeveT iSRS
T2 _ S_mgl = 1.14
n, siné,
@ 1 @& @ |
SII I G Mg elfesares
M S_m92 =0.88
n, siné,
QMG 1 & 37 |
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FCo7 g 2 1.59
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9.2 < wreieA efs®ew (Total Internal Reflection)
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ATAE T O SR FIRE 7 T A=A TR MG FIRE A 9P G209 elfowersy
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wdfie AW N, @F n, IC T ORE G, (T G, IC R | QT IAF 9N G0 T T
(n,) (ATF G AETF I T VTR (n,) W oz (27 9.10), afeaes ae

&R 9.10: I MG (ATF eI AL IR AT AR o SAor@areT el o gt /10 |

efszerag fas Sl Qifs! ST afewfme g e <1 6T afsHifas & | @Rg
6, (AT O IO I INER G, < 90 °AFCeR ¢ = 90 ° T AT @I G 7 (AP
AR efoie 2@ F (@A R AFE ! SR 799 @) = 90 © I O (A
@ A2 AfeTRTe T 7@ | 0, 97 @ M@ & 6 = 90 ° T @12 (@FF TS

(I G, I |
SRIN
n, sin90 ° = n, sin 6,
. n
sin g, = —
n;

0, = sin™? <ﬁ>

n,



TR Afsraer 197

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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o (AP ([T 7 2@ @ Afowfre @
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NIRISH

TR IR S
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sin &, = 1.40

oo ST S sin 0, @ T P 1 R0 e 2 9128 S 75 0t
0o ST A | QNI @ IS T SR Wi oS AR
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Twizgel 9.9: BT FRAET (@& ,ﬂ{\

afeeE 1.50 932 Fted gfesans 1.45 :
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AfTa 2eTF Ty e fEfare wrfss zre
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FIOE2 ISR AEF AXCEF 75 @ ©1F 6 @M (@I Fifos 0o TJ |
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