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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)

(b)

(c)
(d)

(e)

(H
(&)

(h)
V)
V)

*(k)

Note:

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national struggle
for freedom,;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

to promote harmony and the spirit of common brotherhood amongst all
the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).
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MATTER IN OUR SURROUNDINGS
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1.1 *miteda Ste 5@ (PHYSICAL NATURE OF
MATTER)

1.1.1. omi<f =l faca tofd (MATTER IS MADE UP OF
PARTICLES)
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Particles of Matter)
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4041 ? (How can we obtain different gases from
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8.4 ETADTaa AT oife7 e
(Graphical Representation of
Motion)
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8.5 (FTAMOTaa AT FoiT AN

(Equations of Motion by Graphical
Method)
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v =u + at (8.5)
s =ut + Y% at’ (8.6)
2as =v -’ (8.7)
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8.5 7R @R 8.6 TR AN (ATF ¢ To{T F( el
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8.5.1 (A9-TT F=9TFA ANFAe (Equations

for velocity-Time Relation)
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2T u (A Ree) @ @i 1 3 ol v el (B Rgre) |
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' SfeFT AT
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~ AD OC
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a: —
t

(8.8)

<, BD = at
8.8 W2 R 8.9 WL AN [T T A #AfZ,

at=v—u

(8.9)

v=u-+at

8.5.2 S-S A=ATFF ANl (Equation

for position-time relation)

47, G0 TG a IV GAC ¢ IR 5 7Y o B |
8.8 M Bra 4B @7 @Ffba O4BC 7 wETT
R (AT SIS UG AN I |
oG, TG TGS SOTE 77,
s = OABC Gifs{feriieas crazeel
= OADC SIS (Fazwe + ABD fagres
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(8.10)

1
= OA x OC +—(AD x BD)
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OA=u, OC =AD =t €32 BD = at , dfesio

1
s =ut+—({Xat
2( )

1
A, s =ut +—at?
2

8.5.3 SRR (39 TR ANl (Equation

for position—velocity relation)
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8.11 52 3R 8.12 72 FNae IR ¢ S 113,
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m,=55kg; u,=—6ms".

FRACL ST 92 (RTINS (6 A9
= 60kgx (+5ms')+
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1@ 21 1 AR A | AP I NG G 0] W&o IR T30 0 A I 11 AR | G A 2P 7 fba
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Trard I | M T2 O o e weffe |
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AT | gy TR A7 0 (AT I | @0 ST SACF (AT ST I

(a) WIGVE FOCE Y7 (S SNAS T |
(b) R IR @9 OIF ToF AT IER TGS |
(c) =0 IR aifeq RFra «lo & (force) 1 I |

(d) T I TAT @I weifShire & (force) [l T =1 | IR 0
=g 2o BT |

RIF SR (ATF I GIF @ WY FE G T w1 W @3 2i=e (2w
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e, e @32 AZH ol Aeee M o a3fo (ibaeNfere vafee |
T4 G0 A AATH FE =S I @32 @b N TR NE SNoCE A |
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2 8
3 27
4 64
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6 216
7 343
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A3. 500 g oEF @3 2G50 ms! @9 AR 3 (IS WS IR | CAEH0
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S =12 91 ST SIfETL SARFE = S GG AT 2T |
SR PR (R (T G0 TGP T (AT (=G e
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i 517 5T BRI 01 | 99T &7 @32 SItwa S
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€ ST SR T2 8 TG T2 ]G =9/
ST | SR SR TR T A I 1S A
A 7 | RIS PN T GG AL 27 @
PTG S| R | TS TG ST Sl 1S Al
74|

10.1 S=FF (Gravitation)
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10.1.1 FEG T Iq
(Universal law of gravitation)

G2 TR 2ol a7y oy 71 TG S I | G2

S T, TG YO SRR AR A2 43 S

R AR A0 AW | 93 7 IG 4oq
TG AT I = 0 |

A
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\
Q
A
|
&

15 10.2: 75 575 IGF T30 AT N2 T, GOHH
(T FIIGP HAGCIS) I [0 B |

S TR, M G m ST G0 T IAFC 48 B, 2/
(ATF d7A0T oz (5@ 10.2 ¢ 2mf¥fe) | «ra, aga gfoa
TR ST T F | TR ]G SR I 907 q@g
SRR 6, TG 7107 ST eI CeT AN AISS |
wfle, Fa M xm (10.1)
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d? ‘
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q, F=g MXm (10.4)
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(10.5) =R AT T4, TG 8 ST 473 AN G
A SI €% ANST TN m? kg 2.

@R @S (1731 — 1810) @5 Fm
TERICER AR G GF T 97 S0 | G @ 219}
T 257 6.673 x 101" N m? kg 2.

sl eI, 76 g e G SRl 99T R A |
DS @3 (O ATt AP T N 2 Sl 74
919 N | I (91, 92 IABE ST F A1 (el 2

TZ?TQ?Q,W?TWWN@W@J\

G2 @ 2T | OIF G2 3q TG |

% 3o
Wb IR G A I F, RO 090 et

AN | SrzerTg AW G (d) (F 6 9 T

1
T, O I WG [Fe 961 gﬁl‘T?&'(.?fl

J

Tmizge 10.1 R ©F 6x10% kg G HIAR o
7.4 x 102 kg. AW <RG0 € bitwg 0y 739
3.84x10°km &, O 73 bIwa ST #{fiel
6T AT FCI Ol 99N AT | (T M8 G=6.7 x
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AL

AT e, M=6x 10* kg
m=7.4x10"kg
LIREIC e RIREICR
d = 384x10°km
3.84x 10°% 1000m
3.84x10°m
6.7 x 10" Nm? kg™
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TN (10.4) 20, 74N FEF SIva T2 24T
m)

F=G Mxm

d2

_6.7x10" Nm’ kg x 6 x 10* kg x 7.4 x 10* kg
(3.84 x 10° m)?

S F=2.02%x10*°N.

AR, A= IR TR (X Fe AT B ) 2eT
2.02 x 10® N.

1. TR G o (45 F |
2. 9RT GI2 OIF AP SRRC G T
03 I T A (IR o T |

10.1.2 FEG RIFH @ I
(Importance of the universal
law of gravitation)
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FIFIFAAIN

(i) ISR 7)< 0! =B A0
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(i) A BN 22 oM @3

(iv) B8 & (SRIET Geofe |

10.2 (Y 1o (Free Fall)
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M
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@A M o1 sjfASIF ©F 93 d 2o 9jfA_1 8 I @)
Y |

RN, G A 5250 @2 707 432 ARTH
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(10.6)

mg=G
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M
ﬂ\‘.)a. 3 g_GE
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SOl 5JfRRN7JTD A ST A ‘g’ G W WO 476
@1 A | g AR (A S O SRS I
@R SR SIfo T T 979, 10.7 7R AN
QA e =T |

(10.9)

10.2.1 ‘¢’ @I NTAF A« (To CALCULATE

THE VALUE OF )
g AT W SN FAT S (10.9) FRANFAE G, M G R
G T IS T |

TG N 43, G=6.7x10 Nm’kg?,

ST ST, M=6x10*kg,

SfRAT AL, R=6.4x10°m.

M
g=G =
6.7 x 10" Nm? kg2 x 6 x 10* kg
(6.4 x 10° m)>

=9.8ms?.

TR, 7JfRAYD TGS R T g = 9.8 m s 2.

10.2.2 SfA7 SfeFAG ICa9 eI
A=A 51%(MOTION OF OBJECTS UNDER

THE INFLUENCE OF GRAVITATIONAL FORCE OF
THE EARTH)

1{1 1 CED, (RITH! 1 0T TGl FI THo! (AT
(=0T fATeT, @ T Toeld o #I0S & 1, @6 Firea
AR BT SN (@R G |

e 10.3

G F9NET 8 G A G S | G a1
AT = (AT RS G2 A (ZOT WS G
T A G G2 AR Bfel o e el |
IR (AR PTG 216 ST G 210 i
“opf (| AT IASIT© IR €2 Tl 27 |
SGTelleT IR BRI AN T 1 2icalsl
| #A1= 1S ST FlalTeT SRk IR A TS
& @& | g R 3 Tl Fiwh @
TR I G, O (1, oISt € 2L
T 992 20 7T |
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il G, TSI ASTHle TG G el AT |
TR (10.9) (/TS (] T TG G=1¢l, Ol SR Sof
ST w31 | 97 =12 23 C=ICH A A0, Fi=l A G0 @
CRRITA 3G I OO ACH 7T | TS W0, 2Wifeifere
G ANl T e e T Toiferte SR B
(Pisa) TS IR (ZENCH BB G2 (ATF (RCY (7 |

@TD A ARSI Sfee AT (g) MW 43,

oI 7 = T 51T g 1wt SO AN TS
a (F g =il efewlifere 21 A (8.5 =T (real) |

AR 25 8

v=u-+at (10.10)
s =ut + Yhat? (10.11)
vi=u?+2as (10.12)

@A 1 8 v 261 AfF € T8 @9 @92 5 T 1 AN
PTG 72g |

B AT AT I AT SN G () G
4R L G BG4, SR SR 2, SR G
(@) AT 919 73 Gfb 999 oot 1l o7 |

Triga 10.2 ¢ NT AT 419 &1 0.5 GFe
TR A 21T | 49, g = 10 m s (S =),

(i) e gfe e Gt e oreare =03 2
(i) 0.5 CTFS T U G Ffo F© ?
(i) B (AT SARITTT 41T T T W ?

AL
M, =12 Y,
ANAfF @, u=0ms!
fewde g3, g=10ms?
-, NEHa Twa ME 999, a=+10ms?

(i)q%,v=at
v=10ms?2x0.5s
=5ms’!
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(i) Togfe=

= (0ms'™+5ms™)2

2.5ms™!

(iil) SSPIE 77G, 5= a 2
=1 x10ms?x(0.5s)
=% x10ms?x0.25¢?
=125m

TN,

(i) NS oMt 5 m s gfore Sre 37 |
(i) 9F0.55s ANMITICEO2.5ms"!

(i) SIS (AT SARITTT 4RF Tl 1.25m.

Trgaet 10.3 96 TGS SO R el T4
ze1 @R @S 10 B T Boe | ot S -
(i) ¥ @0 IYHE TrA s a1 = 2
(if) AT THOR GITE IYT F© I #1914 2

AL

W@%I@@_,s=10m
i@ sife@a, v=0m s
wfee g9, g=9.8 m s>
g

@?W,a=—9.8ms*2(@@?[ﬂ%)
i vi=u*+las

0=u?+2 x(-9.8ms?) x10m

—u?=-2x98x10 m?s

u=J196 ms’'

u=14ms’!

(i) v=utat
0=14ms'-9.8ms? x ¢
1=143s.

TN,

() N @, u=14ms", 4R

(i) ITOTE, 1=143s.

1. ORI oS (Freefall) 09 O ) (- 2

2. Hfee 979 FE© O ([N 2



10.3 ©49 (Mass)

SIS] ST Sl (AR, ©HE (R TG S
AT (9.3 =) | ==l @Bhe Fivefe @, @Iel a=ga
I 7o @, 9T Tiere we @ | SJfASiTs, b, @i
MRS Gb SRS AT | SiE Il 57 o7 475
3R RIFCem <t AfRIfSe 2 = |

10.4 €Tl (Weight)

s @i, oS 2ol T «a MvS ate sl
F(E IR @ S| I TG ©F () '@ SIS GACR
(2) o7 FISa 3 | (I I (@ A o s wnssfzfe
2T, ©1212 2007 @ I €T | S S,

F=mxa,
wefe,

F=mxg. (10.14)

AR @I G TGS SN I, ©f2 291 IO
ST | IF W AR IS 91 7 | T (10.14) AN
IR IE,

W=mxg (10.15)

@Y @I TG (@ 30 sjfeSe e onsfs =3,
OIR T G | A GG ST G I G Ao
geffe 86 (N) | 8 27 @S 967 T THTSIE NI
it foariet, i e @3k wIfeye Tews =g |

sl Rcefe @, @it @35 S =i sfesde
R S 47 | TSR (A G0 Afd S =T @i
I GTH (W) , G STAF (m) A0 A A1, welfe
o m | PR @I G TS =, TG 9T @7
SRR Aol Al R w91 A | 7RIS 938 o
@ (I &TE, 7a IGF ©F G2 AT g I57 9
SRR o7 fTSa 07 et g SRR Tl T
I

10.4.1 BITR (FTA 9T IFF ST

(WEIGHT OF AN OBJECT ON
THE MOON)

SR A, 2R I TG (@ I S T,
Ol TG G | SN, ST (FICA TG €& e,
5 IGHE @ T T FH | SO o7 ST o
ST I | G B D TG G ST A e
ATNA I |

(10.13)

<

T2

W TR, G0 G ©F m, BIw TEOK €& |
B o M, 9R QT TPIE R |

TGN S 3T 2T TR A1Z, S IO @er,

M xm
Rm2
T T, @ @32 707 #ffASite wom w, 2fR¥w

©F 6 M 32 I R

w,=G (10.16)

LIREl 5.98 x 10% 6.37 x 106
bw 7.36 x 102 1.74 x 10°
FRF9 (10.9) € (10.15) (AT 2113,
w=g Mxm (10.17)
e R2

10.1 A (ATF 2ME T (10.16) G (10.17) AN
P A,
e 7.36 x 102 kg x m

(1.74 x 10°m)
W =2431x10""G xm N

m

G W =1474x10"G xm N

e

TR (10.18a) & (10.18b) B ©lo} S A AR,
W 2.431x10"°

m

(10.18a)
(10.18b)

w 1.474 x 10"

e

W 1
al, =0.165~ — (10.19)
W 6
- BITH (1T G5(5 I 8] 1
7RIS €2 T G 6
BITH (FICA G5(5 I 8]
= (1/6) x A0S ¢ IF7 @i |
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TrizAe 10.4 931 I o 10 kg, 7JfRA00 €3 397
GG T ?

AL

wd,m=10kg

e 99, g=9.8 ms?
W=mxg
W=10kgx9.8ms?=98 N

TR, IYHH G 98 N |

Twizael 10.5 R+ 4% YT €T 10N | 55T
@3 7 GG O (A ¢

AL
RICGIECIIC

ST (I TG GG
= (1/6) x HfAFTF @ I ¢

= 167N
AR, FHYTD IGOI & 1.67 N |

1. UK OF G GG 02 ACen A ?
2. I I G fAFI0e @ IEH ST

1
5 OH 23 (P ?

10.5 €19 € B19 (Thrust and
Pressure)

TGS THC 720 (MTTITe (02 il 5 Feme oepef
TR ? O3 QG 0 (@R ST GG T BT el
fafafves @ @C0a ST AF 2 TF A (W6 AR
DRI (@4 @1 23 &1 2 (Il g o= Igiifosena
I 432 OFF T (F+1? 3 A9 T 2SI T
R THAIYTENCE Q@RIR Sy, IR SoiF s wifesed
AT (NG 3o (IO 3R 2if© G5 (Faqzret AT 34 (5171),
@2 e e s aE |
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BTA! SR 9IS @ BT w2 (@RIT &)
s ~fPrfeswE [Rawa 371
AR 1: I @3 v @S o @3 fo
(oIFBIF (Poster) SR T (5@ 10.3 (9 2mf*fe) | «@
GTo 40e T | 9N e SR At
CFIT(E J61 AT IR | @3 IA0 @IEH CHFaeieTd
Toid TR AT 2| @ A0 I0Td oIl 2t 432
T (T IR 27|

5@ 10.3: ([ITC GG CAPBIT NI Golf G 0% TN
[ 9[CeTICE JC@T ©IGeT 73T (BT 43 2 |

AffRIfS 2: Ofit Mif2eT (Loose) iferifg Stz wifea
R | (TR OISR AT AT oreI 2t | 9=
Ol JIfeTE So %[ 2100 | gil (TR (O *I9F ==
GriB! JNfeTT ASICH Ao 1 | T (Frag AR 24T
&7 267 COTRTIET (MCRS \S&Ce1< A |

[t



O (SR G 26T AI5F G CaFeld e G
61 | UGG 2T I AT Ao TSI e
2002 | TG ST A0 SO FRRE 103 1o e |
ofs 7 e qifer Som wieiee feret, Wi corie orees
ST AT I RO 2N RITRR CFGCe [FAet
o | S I N AeTr W[ foret e @68 wAfzaiel <,
AR (@ S T A0 AL A, @ SR eI
YT 2T | G2 CFGe AT G SCATPFS ([ |03
2|

THARTT (Faqraite qced sifawiel v g amw
el for | FTedRk QT ASM, (@ O «b! Fre, @
SR (R o S 30F |
TR (A 2 | G SRR (AR (e] [RATIeT Qe
BI# 0T |

©ig, b7l = bl (10.20)
O 8 (FAFET ST G 10.20 FRNFC IR BICoie SI
GFF NS T N/m2 LA N m 2 |

ﬁ@fﬁgﬁ‘i{w (Blaise Pascal) Ga =10 BICoa
SI GRS ACFE o1l T G Pa AR 0O = |

5CE @36 Ao SnizareR AR [few crawE
YT 90O AOIF ([N (5! S |
Trizadt 10.6 93 FICoF T GRTE 1 =0 | F0OF
TEBR0F ©F 5 kg @R GF Q1T ZoT JARFCH 40 cm x
20 cm x 10 cm | T4 FICH TR0 (T O (5T 21090
e AL ATF © (2) 20 cm *x 10 cm G2 (b) 40 cm
x 20 cm| @ CFAITAITS IIF T GRS 40 @
AT Bt 2Tl S, ©f e et |

40 cm

10 cm

20 cm

()

<

L

JICHT TR ©F =5 kg
TEOA N =40 cm x 20 cm x 10 cm
TEDOF ST (56T O Tod I Te AT

I

w<ffe, qre =F=mxg
= 5kgx9.8ms>
= 49N

CEOF CRTET = (7 x &

= 20cmx 10cm

= 200em2=0.02m?
(10.20) AN (AT 113,
49N
Biof = = 2450 Nm>.
0.02 m?

T FEFOT 0 (40 cm x 20 em), (BRI S
FATH AF, TS (GRETSE AT e G2
i |

TR @ O (FGTe = (7 x A

= 40 cm x 20 cm
= 800 cm? = 0.08 m?

FRNF (10.20) Z0O 173,
49N

si- 2N 6 sNme
0.08 m?

O, FICHT T 20 cm x 10 cm & G
2YT BI7 2450 N m? @R 40 cm x 20 cm O8]
I &ATF 519 612.5 N m2.

BTG G F&T T eTE 3 (G (1 Biot
8 @ CFGHE I BIs AT FCH | €3 93 PR
SR 2iEe!9) 51T T3 &, B 41 S a1 =
G AT fow evg a1 27 |

10.5.1 2214 519! (PRESSURE IN FLUIDS)

] O G SR 2iLfoCeT 2o 21D | S 7 T
TR Grel) (I ST B9 AT 0 | SCoH ARG
GG SI7Z 3% (2T T S 11 2, & A o
8 (MEIITE, G ol A9 I | (@Il SR 2RI
Bl ATI9 FA0, & Bist FAWCS @3 WMt A<gifore 27|
SR AR (e ST AT i SRS ey e
F<gifeTo 23 |
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10.5.2 2TS! (BuoyANcy)

offl 5 F48 7B o1 ol oz ¥ o I
I T 2T (14 AR 2 FANS 6 FET (AT e
VR 3R TErsef Aefeiba Gor Terere Al @
A ST TR ? 271 ¢ 751 frx Cofd ¢t wnizie
TER GE B I, [5G @2 sAfied 300 @ 5t
o 915 7S GTCe1 T T, OB 6 (O SRS I
2 2iroR el REIpal T3 U2 29T Ted el
R | 5T GH{6 IS NG 2T L @R 5351 F |

Frer 10.4

@3l <1fet APBER (@AesT e | ([@restba 34
@b Y MR R 37 B | @O
GHD G171l A (=TT e 23 19 (T4
@ @b OPTR |
@IS S (S (I Wi | TRYA
B 6T SJTS (A | (I TR «BI SIe
TN NG | (T, TIE A T SO WG
NS 20 ©© @ FHH 200 | <1 (@RI
@, &6 ([@Areb Toi {5 TRt 75T Attt
T | @A T e fasfesre =
267 7T T Sela e e 27, GBI
TolT T B SRR A e WA
TS R 41T |
G AL (ROT WIS | 5! o STeeTd
Goiferes e e e |
@reET Som ffadia sfese (Siw)
7o fo 33 52 7t ©f 27, o1 we
fafesre SRR (=re el @rest g
AT ACF A (&1 2 O @ASABE Freita
Tra feafesne 403 2
@Areebg G et sffeSa sfeste aem
wfoye FRmifeyal | o2 @res(t S e o B
e 0 | [5G o @ebre SHEe fes @i
T AT I | O (@O0 GAT At (el Sieges
T | El S (@I I e 29 SRS e
G CofT (RN SIS a1 | (IR0 F4 e
ffeere a1 23 94w @ISAbTe T T Gt e
AT T, (@A ST ST ([, O3 (=0T
et @51 Bt frtss BTo = |
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@AeABTE Tte F=rjfelta fuftere F4Ts (o,
@ISHHR T T FHF AT IS 2fSfoTe F00 20 |
QISR oA TTH T G0 N1 1 AN 0 4B
1 AR | G2 AR I PTos F (@A G &a
TGS 2T I 'S (ST G AL A 2 |

@EDF Toi T TRYA @ 4 2T FF, OIS
TS ! 2T T T | AFOITH 7T TG 2N NG
ffeere ST 2o 961 Sed 0 | 2o AR @B
S 212} TR IA0G S et |

10.5.3 TCETR TR (I TG AT
CItA 91 (TIT] (F9? (Wny

OBJECTS FLOAT OR SINK WHEN PLACED
ON THE SURFACE OF WATER?)

BT SR, Mo 3o Gt FiTE M THARTS 2ma
Tex 4fer |

Fler 10.5
G STl R e |
@36 @R o e 3R G TR TR
(RCTIS |
I R |

foafs g w1 Afedw afessa 7@ @R
o Ao M B | o mioa i @it Saare
A 0, T FAbE Seitew fie e o | g
forfoa Boim Toa e ool fesds ™ i,
T BT T T6F GRACOT W o @ | Ol
(0 & Bea AR (Ba 10.5) |

 —

V4

P

f5a 10.5: 915 2T A ©eT B3 A7, G 95 7
ST @I |

[t



Frer 10.6
G Tareld R e |
TSR G0 FEI GFE R G0 @R
e |
GRS GETR S (Z0T W8 |
J 906 &% Al |

I, Tme PR B IR | IO SR 2o tes
fRfeTorR o b1 27 | (I TG T o100 229 &S
GTF ST S AT @RI | SR SAMITTT
I SR TG SICo] 3 | 321F O 26 O] S S0
Tofa TR A 20! IR W, I G 0o @ |
©i2 B! & oI (B 10.5) |

@R PPafba qeg Stea o SIeorw @ | aF el
25 T T [AADF Tl TGRS Al 2O A Wi
o T SICorHl 3 | Of2 51 & T |

FSNR T TG TGN QAT (I TG
@ O | TG AAG OAET qG S QAN
QR 20 TG @ S0 IR T |

1. FeT 0T RPo) 7 '@ A ©IF A0 (o7
! 30T, & JIINCE 40T A 472 FHPT
CPey ?

2. 27O IO O ([ 7

3. GLETR GAF (A TY AN, O 2]

B3 (B ?

10.6 SfFECER N (Archimedes’
Principle)

10.7
@b AL THCE! A€ IR GBIt 4o
RN OIS 2N WL G0 ik Teaeg
TE I
AT FRRATCE el oereg AR
TS ST 10.6 (a) =R BLEF STl ARIER
I ARG JEAR G |
o o ferform Tl si=l stiem
TR Sotaa & Pk g oo e |
G2 10.6 (b) 7 BEEI TS SA12F TR
AIt3 A7 & (Tl |

Baleg

(@

(®)

15 10.6: (@) IZCOFANH O A2 JeTE AT FRRNGT
S Gy JHIF I AN (G I 297 - o
T BN | (b) YT NP ST GAAT
3T OIRIoF CTRIIII 2IT (AR |
ofbw R Sl Feik gerE ot
N ARE 20%= ©f 7% A |

COISRT (PITR (& AL GRG0 SeT SR
Ao oI g At el SaIeEe #il Fiste g
Aoz | TS, G ARFTLGTH 77910 ST T (1T,
LA SN 2 AR I RS 2 o7t | ot gt
2P 9121 Rk GEIRTER A S (A OfS F TS
AT 2

S S, #1127 G €T Ty OB w2l
el perER Peik-aF o 3 2 | g sA1eR GG
el 7o AT Tog TRYA G 767 AT 207 | @
PR ORI T (B I e 27 A IR &7y O
T 2PIge S0 AT | 5{E SIS, et F6 SR
FET 92 T 2o 761 0 |

G5 TG AT 2T ToT S (2 GG WS
TG Gy I 21L& afb 95 2 37w a8
GG TS 218! AT G2 AR 2ol 761 Sged
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IR 2 @ T 29T Ted i Sifers fafze
[T, [ Mo g 41 241 |

G TG T2l I SRR (P 2INZIT [y eerd
<YIPLeT, 51 G5 TR 77 Teq FT G 92 e
T T LG AN 2INZ ST TN |

10.7 e Aol Al Fsjefeit s fsestra

S STATbH Oy 2R SI= 200 11, 51 sl FISIta 71
FAE@?

SR fas moag et
ot | B @3fm Tl @3
| A AN 2T T TA Sl
| (e, TR it ifess Sifsf
2o A | ol Tl <3
BRI A oI R ZH R
ez “ ¥ iR | e
Trel) (TR 3311 RO FHoR [=S] FGIR T Gy 2
S 2 2fee |

eifafs «3g @RI S SMICTR Gy fofel
7 | forers, Fw, B ¢ 51l TS SiF 2ge
FACO ARTF 2 |

VT s g

Archimedes

SRR o7 S AT N | SRS S Bl
GRS {1 (ORTe ¥ IS 2T T30 27 | 92 Fifex
Tofgr fofe S0 HFIRNGET @< 2REIRGE toft Tt
o | STIFCHIROR R TR sl AH12 T & 9%
GG 0o vy e T8 ey g0 2 |

#afe :

1. <G> S 312113 ICEF LI O (_lceT
(T COIIT ©T 42 kg | COIIT ©F 1 42
kg CoTP (T 7 9

2. CONNIF PICR 950 OCenF I 93¢ G5
CETRIF 7S IR | G0 GCre] AN AT
2N ATSTAGT ST 100 kg fATAN© 2o |
ATCT G ST (AP ©IF 27 O
P TS NI (A5 GNP G 4
(S ?
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10.7 ST g (Relative
Density)

(OISR GO, 2T G SO SACF TG A0 |
TG G35 2o (7 2fs 7 o1 (kg m?) | FRidS =1t$
I 4B SMITT Io7g @32 AT | O3 Iy AWML
@SR W @ &S| @Bt R siwicefa
e f3fen | Tz fRonta il F90e AR, Fe 9o
19300 kg/m®, TS G TTg 1000kg/m® | G 2Micefa
Y4G T TG T2 Kol A6 ST HI0E A2
I

GRS g ST T0GE 0] QT R 2P0
A ARLETF | (BT AL SNCATFS Ty 27 @

AT TG '8 T TG A |
CGIRERC
A Ty = ————
G TG

REY RS I7g 46 AR Seits, ©f @5
I G (2 |

Twizad 10.7 IR ST 999 10.8, SER T
10° kg m™ | SI GFCF JUAIT TG T 2

AL
FCART 1P Terg = 10.8
O TTg
AP g = G(ETS qTg

FEAR TG = oA A1 g

X GeTd g

=10.8x 10°kgm™

[t



I 91q SR, b I TR W 7, I 757 SR e Ao
R O ST AT A0 B ATES | RIS (- I I I (R0
% I YA | SfF G2 FACE LG I 0T |

IO T g2 A 2, O 3 T2 e Y93 4e 27 |

femeler a1 SHho! R T0e ZI% A1 | G2 o1 g+ rId (e =it f[ifor 2o @<k
(T ST (AT (e ST WS = ST 29 AT |

SR (@ T A TGS S I, O 2007 & TG 9 |
GG 0P I OF 8 TG G el |

G & Hre [ifon =, g T o1 479 AT |
YIIRITS feysIfeers SRPRIRT e T2 20! 61 S ed A |

G GAICS g A SR GG SICT] o] 23, O 6% TG 68 ST G e
O | S AW ARG AR I, ST g S (@ 2R, ©0F 9 €3
S0 YA A |

. U6 I TR 7Y W A{E (H0GT SES T, O[ IG Yo AR T2 AR
I sifase 732

. fafen 3 Tein Reariier wifos et oitre Sras s #iifes | it 5 oi ax
eI TG SO (M TOOR 208 7l (3 2

. 7R @2k SRR wRre @I 1 kg SR IGH TR T AEH A I 2
(orext =it AT ©T = 6 x 10* kg @3 AR APIL = 6.4 x 106 m)

. RS @R B AT T2 I B S 0 | oS S (@ e S
3, O F HITHR Sl e 0ol (@41, S, ST 2 0 e |

. Ffr b §fASicE S 0, O3 o2t o e a5 2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

it g W et 96 F 207, I —

(i) 930 T o= fasjel a1l 222

(i) TG IoH N0 72 Fasjel e foepafel vl 2202

(iii) ToF I B farjel T 2 2

TG S AT PTI 2

YT TR (G T T ?

52 G2 @3 I TR0 TR eI S F 3o 2

WIS O G TYF FANTS! (Y TG IS 2 7l [Koeet | iz wiret €3
T A (7 T, (T @ A Fof Y et | ol 3y 6 9 1 {9 e
TATE OIF Mol e 202 I A T, @2 [ e Sfewe qarE AW
R SgeT (AT (N TG0 @ ]

JCET SARPICE (GTIC G oIS ST €3 GG Flolerat Aot FT Ao Ate
@2

SHATY TR e, SffAd WWW% |10 kg OEE G IRT
SR R 7R o G0 ST @ 2

@35 T THFOIE 49 m/s (@09 SR TS (=T 247 | steft et —

(i) GBI CHID T THOR I ?

(i) SICS RFCT SIS (G F© I 93 2

19.6 FGIF SHOR G3H(6 BT Pl (ATF G0 AR IR (=0T (e 2 |
GIITS o 1T 201 206 O3 PUTT (I T 20 ©f 9l Tl |

@B AL FIEANE SHISIE 40 m/s ([0 ST TS (=012 | g = 10 m/s2 407
T, #iteraf STris Fob! Tl 21 Bota - ©f fef S0t | 2 freaifa (i st
8 (G SIfOTE 1g o ?

SIS @ T N T2 AT A (e et | re Wiy, AT =6 x 102
kg 32 ST ©F = 2 x 10% kg | 467 N0 MG 779 = 1.5 x 10" m

100 5517 Tl @3 Wrea A (AF @3 AT FHERNT (0T (e 26 @R
GFE ZTS B (ATF SNTHHD AT GHCACS 25 m/s (071 SHIAOIE TR (Wrwo|
1 25 | Y G IR AL g0 =) AP B 2

THFeIa Toiaa ficss ffre @3l 391 6 s 3T #1F SR Mewsiisia 2ite e
ST | 9left A,

(a) T A3 GO T 1 20 |

(b) D @ THS! 217 F GBI T @R

(c) 4 s 71T G SR |



<

19.
20.
21.

22.

S fwfeere TR CHiR fRRieT 2] e Sfes (i e 22
AT G TR SR TSI (=0T T, B! SN ST (6T fRFC ST (e 2

50 ¢ ©THF G0 IFF SNASH 20 cm?, AW ST TR 1 g / cm* 2, O3 GG SteT
ORI, 7GR 2

500 g ST 9B T APFCHT SO 350 cm?® | I ST TG 1 g/ cmPZF, O F
AIFHH ST ST, T G 2 26 T3 SA2PIS S o 59 7
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g 11

S8! g SICT Sl A9 aife el e ffen
A=, 9ifox T @R STSHL T=ITF STETB FER |
e ﬂﬁ%ﬁwmw%wwmﬂﬁ
FACS G} JATS AR I ©f 2o FY | FILF !
SRR G ST [ G 5ol | 43 SISl
«Q GIFNSITA T=ATS R & |

T SIS AR LTSI SR | 756 G ([0 AP
ey Aot fifen S svive = A | S
3 RFARFAIASTENE S G ol AT | @ A
FAFTT T ARSI *F AR (AT ST | G2Tle
TR AT FGT (T — AL, N T, A,
G141, o=l 1, S, A BRACA] IR TSI
TS SN *{ T WAIT T | S PSSy (@
RIFERGEAGE

e fifen e 0 AT | SriRgerEg=l, Oidl (T,
IR | (5 LR Gl Sl T2 A, *Ig (T G A
T, ARICE (A1 I R W= Sz (410e | 9giels,
o g M O SreleTs, O 72, SNifS i @3
SIS BICAF Grel) RIS I | @ e DR Sy =i
AT |

ofl (IR 321 SItal | ofsl @i, @3 g if*ices
2377 g g 2ftaa (IGeT W3k ftercea sicel gt
VRS 2T (1 2 GRS 2 @3 EIfCTa * e v =3
e 2

11.1 3¥ (Work)

FRIF 2 (el GG A7g *% T G Reatwa (e
RZS P TR AL TR | @ F=2ATF =5 Qiell
(oite I g Srigae (719 |

Y @3«

WoRK AND ENERGY

11.1.1 F0I1F 2felw Ftae 47 @
FE &1« ! (NoT MUCH “WORK’

INSPITE OF WORKING HARD !)

el AR AGS =R | G AR &pd I
oz | (3132 71T(R, =R iR, €3 hereRmigE e
o002 | 2i7l@ AxeiE TR, FIT SHARS AR, IYWE
ce Rifow TP G SCETba T30z @3 AKREr
I FACR | 9 FF [FRIFACH (7 S *16 T FCAZ |
e A, “GT Y7 AR FA027 | 7 S P
fReaeTIe ke 47, iRt 3 43 wAfes g o sl
FES JRATS 2T | 9B 0 2L S 9 S
AT 0T | SR 407 3, 79 2D Args oA1I’
I | 9l e FIE 20 SUE | IR @, @Ry
A @I 7Tl 23, S pfsl #112=iG e @i Fiere
M|

Sl LT @36 i @R A s fif s wife
30 | I I 20 AT | 9N o AR g @)
COINIET S *IE =F3 2CACZ | O WET ofsl e SR
1 2 Rt SR 92T @I e 31 2300 |

A1 ety (I ety sl PTG iw19J el ([RE ey
T | g 46 Tp 902 (A0S T T =it | 7
IR ReeiapTre K] 2T T, ORE @ AIF GH
TS FY N TR |

e G TSR (- (R * IS A P
WS SR I A 40 2 1 o Lem 1, I
TR LA, 5J+1 9 R 91 e, Freamstt orl, s stifers
SR ToAfP=IS 263, @ RIS STaioTsg S
0 4 2 I 23 5 1, ©f (768 0 =it Frei
GTF RIS T4 017 Tof7 | I *AB1 [Reaitey s
oo aRaa sk @R a3 ke i i | il @R



el SN NG PG| FF (7 |
e 11.1
g AtiF oI AT PR A0 41 2
ST R ST 1 200 | @ A
GR GIF TEI WS

(i) S e T4 20 ?

(i) IO =R ?

(iii) (I T=o{e AR ?

11.1.2 FICHe el grad

(SCIENTIFIC CONCEPTION OF WORK)

eI 7B (T TS [RBIF FA0e G PTG
e 2IR(S9JTa TS, Sl g AAff=fs aa faz |
@I G0 Ol AP G0 (S il 7ie | (o
0! 7 AR Colet | ofvl (BT o1 Aol FCeT =]
Treba 7= ~AfRSw 2o | 9 SRR SR 2= |
@3B (IR GG Gfet Bt | e Gietfs feghl aea cofe |
A Gleite 21 Awlel SRR G Gro Gieriva =i«
TS 2o | oA G FIT TR |
(b T2 GA (Il | b F0O (oI 57 7@
AT FACO TR | 320 T T | ATF0q 1207 Tol
G F6T AT 1 2o @R 2f% MR (oA | itz
ofifre 2T |
TAT ST (T G511 (T, P A=A Sl
B! %I 520 28T SN | (i) I ST G 7T Rzt
20O T, 3R (i) ST TP R A7+ 209 2 |
GF T (- @I @6 *16 Ssifere 2wz F
SR Q1 | eI, PR Sl eitaE [iase 3 |
{31 Gl Caligat NS Bimez | A betrz | @ it
NEHT TAT @ Ie1 2T T 27 @3k NS @forca
(16T | COTSIIRT 6 ST 23, @ S R rsiifirs 2ra0g 2
Frer 11.2
COIR el ST @it fag Afafifen
2SI, @I I T3 27 |
YT 9T Siferml Cofd T |
@1 1 sAfFPRIfers S S w9 7@l
41, COINTIR T AT SACEAGH FCRA |

T g7 WfE

COTIR SR 9T YT (ST (570! FCA |
e I =, SR TGS (I T &
e fee 2

(I TGS I 41 20 2

@ TGS I 41 61, O S oa1 2

11.3

o N (FICA IRIF T Ol (A 61
STl I FTCGE T TN 2 A |

o IRIF N ARSI e b T, @A
RIGERDIERISSCE ECERRIR A

o TGO @ SRERIYE (ST, G-
G Oiferl CofF ¢! |

o QT AfFFfSTe FIY Flifre zwar [
i, COIIE Y AR ST B |

11.1.3 527 W@ 3= =i|l Foard

(WORK DONE BY A CONSTANT FORCE)

Rt S kel el medl 27 2 [l @R e
Al @ GG Szl W2, @A 9 9. T 98
G R |
4f¥, TG G GG = = 361 “F fie |
4=, TGO 0T S0 5" g Sifows e (o 11.1) |
o3, FOIR W | SR, AN I IR FACE YerFe
0o PR RS F |
TR =Te x el

(11.1)

N
()
v

i
|
i
|
e

i g 11.1 a

TSR, (P ITFF AT (6 AT ARSI TS
TR A, YT A e G I TS0 TG FHT
SIFSPIG FACR SJORFCETR TR | PR ¥ T W, @
I SGR T2 |

147




AN (11.1)-9 W, F=1 NG s = 1m T, OIZGT
ATT 6T TS PO T 1 N m | I SIS 455 2o
fTSo-fB= (N m) w12t g&1 (J) |

SRR, (PICA TYF S 1 N e TR e, AT
SIS AW TG FA 1 m T, OIRCE TG BofF PO
W @F G (1)

SRR (11.1) (0T | GRITA TG Gz fRR4TIet 0T
S %[+ 20 FOFIRE e 0 20 2 I 7090 W %+ 27,
S P A T F 2 (I (e *1 3¢l 20 741
IR @, IR 4 7=

Tiggel 1.1 5 N 3 G300 761 G T30 Rer |
T SRS IFHF 2 m e 2= (ba 11.2) 192
SRR T WM Q I T 2 A, OIRCE
PP, 5N *x2m =10 Nm S 10 ] |

< 2 m >

7

foq 11.2

1. 7N NI G5 57 TGO [P0 | 0T
oYY IEF 798 m, (6 11.3). Fea
PR, 67 TG R SIS [T |
GG FOPIIT T PO ?

8 m >

I

o 11.3

o[ SRR AR T2 4@ T, @A a9
o1 G I GE S0 A1 220 | o 11.4-9 o7l
IR (T, G0 1 OFT (3eTell SMEHT i Sareaicst
Biez | FfS caemel sifSfoa s wifesre 7a1 acst
FACZ | GUHCG FOI T G ICAF eIFCAF 01 |
qURE, SIS 48 41 2T |

148

e .
foa 11.4

A T 6!, 4 TG 7 @9 7w 96 WS
SRS fSMet | 92 @3 Toix ooyt «f6 7et ‘7
(retarding force) A9 1 7o1 | Wi, 3 Sfoqra
TS (I 2T 1800 | 370 Al I 57 77 TSI o7
CRITHT (515 | & SRR, I “F° T FOBIY AT 431 27
IR AN BT BT 2P 1 2 | QT 2T I 7l
FEIT T F x (=) Al (- F x 5) |

TATT S (ATF Bl ™5 (@, 2T I T3
TR T LI 70, 1 A 70 | Rl i
Gy, BT SISl S IoE FIS S |

e 11.4

46 TGS TATH SIS | TG TAF (SN
IRl 2RI 3E1 T FACZ | (AR TGO G
R FCACR, IR (O 7l 2 T T
TR SfeyA | 92 5, 97 SR
sjfRS sfow 7=t feariier aeace |

R ST (I T LIS I FA0Z 2
(I T NS I TR 2

B (1S |

ATT I GR T RSy 20w Foar
HNGT | 2T I6T IR T @2 T 20
TR LA |

Twizast 11.2 3 T N (ATF 1.5 m Solta o LT
15 kg ST NG GOV | Fiet PG NG
Tofq PO A @ ICA |

AN -

ET9ICas (luggage) ©F, m = 15kg
GRAFY, s=1.5m.

[t



IO, W = Fxs=mgxs
= 15kg x 10ms? x 1.5m
= 225kgms?m
= 225Nm=225]
FOIR A 2251,

1. = S 679 (F Y 1 AT ?

2. I TofF 2T JeT K AN oy
GPE Z(ET FORIIT TN F 20,
T |

3. 11 (9% @) FIIF e 7 |

4. GPCENGl T 140 N J(eT 6T b1cg |
SIS 07 15 13 1S53 (o IR
51T FHCC POGF AT PACO 20T ?

11.2 ¥f$ (Energy)

I 2T Gw SPTed | e ity =ifa Sifent qrwz | ==
IR (AT T 2112 2 9 251 TR0 A0 ARFfes =ifew
T3 | SR (AT ol =fw Teoig I (A Tgo |
SRR NS Tm, 2w Srereaels ¢k (@RS
(TS SR #5113 | ol SiHs *IfFq T TAAE
I SRS A 2

e

11.5

T T 0 ST 1N & TR |
RN ST * T T SI0g, G iferl
oRFE
IR e g g e et o (0
oA |
G (I =T T R F, GTo[CE T
REERS
g et wivml a1 «3f TS «3 72=e Figel o |
B, SR A SWIgeajTel (iR : I4 G0 ool
IR0 751 G FRF TR S F(H, T TS0 10
v e 2 | GRRITR, (HICA! IGCS AT COTe] 20T,

T g7 WfE

3T FTer T L TS I | (ol (b3 (e,
IS FIET (AT T Ty 2fGTF Bl 0o
CATATHR A SRS F41 T | TS, (ATFIH IO TTF
I | S SR 575 PR, R 79 (eeianfere w3
AT (AT AT, ©24 @51 5100 ¥ I | AP} @
(RIS Biv fteT o Sigfox »fae st o7 3 |
SERFSITA BI9t (ST 21 B AR 70, (&g =i
TR ST P A | g AW Sl ([Ete ceiea
T 4f, O (JEIATD (ST =% 6 (FOE (@0 Al |
TR TR, TG RIS ol I 19 11 wreie
FCACE | G I IR FIF AL SIeie] F0eT 797 &7 3,
33 =i e FCaR | (@ G I F0a @I *IFE 2w
3R (1 IGTS Y 901 2 0 #IfE oreie] |

Tl G I O IS I ?
IR G0 I ST TGOS LTI FECS #AIC | I3
D! 0B, O 23 I (AT o Ig0e (e Agier
27| faSi g *IfF 2ol S 5ol *F FA0O 2ITH =%
O g I 0 | FICGE, AL IGHI FIY FA AL
TR 19 (T IR R, SREIT=1eT (- (I TR I 00
A |

g, (PTG I g ba oI e A ey »ifsist
T 2 | AR, *IF 8 FIT 955 @33, TG () |

1) IR0 1) *Ifea v 22 | S0 o #(feq
I @ AN [FENG (k) IRRLEFAZT | 1 kI T
1000 J (1)~ 71+ |

11.2.1 “1%? i% i\'ﬂﬂﬂ ?{ (FORMS OF ENERGY)

CTrelsRHe Sl (@ Ry PRP S o S [t
e @IsiA o7 | *Ifw [femgeer T 7ee - AfEs
*if (PRI + A IfE), Slomife, AP =ie, st
G SN |

(ST (qed !

O TR R, I @ fEfemr =iz aw o
91 2 COINIR Y 3% PR Iemene F10es! SCeTIoe S |

149




(T (AAFT G
(James Prescott Joule)
BT aae e
ol omigm | fofa
iR G SR
Reeita «ffw |

= | ofSeeate vl
e (@';7@1‘?517{ LTS 2 A B |
(1818 — 1889) o =Ifez sAczmeel o

R ST ESF eITe S e e | S
TIPAICE I R *1 G T 2L G |

11.2.2 AfxifS (KINETIC ENERGY)

11.6

e

G35 ©IF 7 i | ARH 77 T I0CE
a1 | fote Aifers @ 20eT Ot 207 | &1¥ 25
cm G (AITH IEOCE (R IS | JE0 AifeTte
GG 916 CofF I |

50 cm, 1 m €3% 1.5 m S (@ FEH S
|

q|

I TSI (AT (I TG AT (e S
% AR o fofze Tl |

TS SIS GoTeTl A |

@ SOF SISl TR @ 2

(I TS FRATH TSI 2 (1 ?

N AT O oS Tl TR ?
B @R R FCAT |

11.7

150

5@ 1.5 Spiicz Fg~ife ee |

5 AN Soigs e @il ol @l
IO FF AT |

TG G0 TN S AT O G Sere
pebael

(o) (U i |

fog 11.5

G5 It T 5eT0e %3 09 9% FII
0 SIS |

R GuTeIE G5 A4 GRS, TS GG
PIIT ICF S T A4 (A A | g6
ERIEISERRINIERELIETE

g e foved qcal | «@fb @R @, @Eg
TR
@ *IfF Pl (AT SN 2

AltE S MG G2 A6 SAE T | I
(R0 R (I 2

(I (0 PO ATl @ 2

@ AFFHT AR Gl ST 7 @3 ©fF
@3 *{fE =R |
G5 i oReT I ST T AR | 4T go aifeTet
TG, 92T [5G SHFE AT Mo I SICor!
A ler T A |
35 9ISt LA, 2qZI 1Y, o 5iet, goattSi
AT I FACS AT | Frei@ @3 o0 HIeGeE (o
TS AT 2 Y I AT 2 66T U | 91 Tet
g *Ifew SR | @2 *IfETe =l sifexife afet | Aioe
T, sifeRe aif, il siieads, TTE AT,
232N T @ Y, QIR Freifiw drecs sfexifen
I 2 | FCHCA TN AR, I O 917 ey (F #IE
TG FF, ©18 76 - il | I7 gfe 3 el sTee
RERICHIME G
QISSIGE S ERISHCRIE O MR R BTG R
i, & @0 STe e Ty Ol o (@ S a1 2o
A |

[t



B, SR AR i eHeTs «6{b AN AR
oi S | 4l m SR 90 TG u @00 ST | &
I, I T ST =iz A Gl 721 “F” el
FAR IO 5" A o 61 | 3wl (11.1) SEPACH
TS W T Fs | TG SoR oI TG (@01 A6
R | 47 T, IYF @9 u (AF AR 2w v =@l |
43, TYCS TAT T4 T ‘o’

SRR 8.5-9 SR 9ife et e iR |
AT @9t (1), SFT @91 (v) 3R @ I G Ao
TG SfOPT TG ” GF WY IFRCINE AN
= —

vi—u?=2as (8.7)
Vi—u?
, ST T (11.2)

SCRN 9.4 (A SR @I, F = ma. ok, 11.1
TR 11.2 TR0 IR I SR ot #iif,
T F F6F FOIIIL W,

2 u2

V
W=ma x

T,

W= YamO*—u*) (11.3)

I g i w17l (A Al *[g B, O u = 0

TOAR, W= Yom? (11.4)

G5 1% @, IR eI #IfFea, g FeT FoIT
I |

T, u =02, FOIT L Yom1? |

TSR, m ST G v I (I91 0 AT ReT el a7
wifers aife=ifs 21 —

E =Y%m (11.5)

Twizge 11.3 15 kg 0 G50 TG 4 m s ! 97 (@001
5eTCR | TG F9 wIfers oifexifs o 2

T g7 WfE

AL

IO, m =15 kg, IFI (@A, v=4m s
(11.5) ATFF (ATF
E =Vmv

1
7>< I5kgx4ms'x4ms’
=1201J

oA, I sifoxifE 271 1200 |

Twzad 11.4 1500 kg ST < aMfEF @9t 30 km
h! (ATF 60 km h! I FATS FOHF FIY FA0S
27

AL

Q! @, b g, m =1500 kg,
NfTHa NAF @9, =30 km h!

30 x 1000 m
60 x 60s

=25/3ms™.

GFTSIF, ANfSHa =ifEs @,
v=60kmh"!
=50/3ms™!
TeAR, MEHa Al aifexifs,

E.=/Ymuw’

=1 x 1500 kg x (25/3 ms ')
=156250/3]

E, = 2% 1500 kg x (50/3ms™y’
=625000/3J

K, O = affoeifeT AFTen
= Ekf _Eki

= 15625017

151




1. T AT PP et ?

2. I Sifexfes e @R |

3. mOFGIS ms ! (@I AT G5 TG
AT 25 J | TOF e faget e
7 WG PO 207 2 (9 3 991 =1 (A1,
IO AT FO 20T 7

11.2.3 PRifexifs (POTENTIAL ENERGY)

11.8

e

G FIAICAF 7! ( Rubber band) 1 |

O (AT *[T F(F Ao @Y, T AT

A e | freilt eifse 2 |

reilba @- (It &l (=TT e |

Rkacks

fereift 27 Oy fRea (ot o1 | oo

T2roift Bie SRt =i et e |

B SRR TG0 eI *(E Sreiel SCATRe 2
11.9

G35 e (slinky) e (2fH0S (R 2E®)
(ST IYCF 9T QF AT 40O I |
SANEG Wi 41 93 IYF (AT 7 AR
e | @ ofsl farfFl (=re Wis |

J 5T 2
e SRR RS0 Frera «fE sew
AR 2
2l 79w v zrafes, w3 & qre
*if o e ?

11.10

152

G LN e | 5ifRF AR 9o w
e |

MO RTe AT |

«fo ez 52

@b I (AT = (et 2

GUF0q *f$ 5 7019 (winding) FRAF TolF
IGCEEEK

ol @ eI AT T 2

e 11.11

¢35 IGF @ TS Swor edte |73H
Qe 5y FI FACS AR | TIT AT @91
(T (T (ST 2 0= (b b ATTS %7
I
G (AT RN AT @t g =i oreie szt |
T A wime @ Twel Gl =@
S (It SRS @ I TS MR | 93
w1 7oz I SIS (@R I ore S |
T (I (AT #5162 (ST (0 9]
IO <A |
AT STAIBTI (-IT (I R, I ST I 18
gre I g 27 | agre Agifere =g T aga @i Al
gfeq #IfFed Thite AR 7l =, OIEE @i IGee
Frifeife feaiea g A |
@ﬁf T @b FIAICAF fFOICEF (Rubber band) 2AITS
39, O SIte =g AT 7 | Rror Agifere =ifE ze1
@3 PrifeifE | kel AifSre Bif e v crem T gfs
e | 9N (ooiR Feik-« 2 A9gifere =i i
TR Ao AT | TG OF TR 3% SFFesre
TR &l (i o 30, ol Igre Frifeif 2t
e A |
et 11.12
© G FIeR =fC 18 9= b 1.6 -7 TSl
GG 4 NG o
o1 =fG e Coft 4ol foats «ia b
I ST AT T |
Q2 55T (BT 0 o0 (Zre nie |
4 (AT Z0O e o beE o7 0 |
GREACH] (A SR AR 7% FCA |
ST AR Eely 4 g PRI
fafire Sitae aifenifEre Tage &7 |

foq 11.6 : 93> o7 93¢ o< BIy 991

[t



11.2.4 Tola T g9 Aol

(POTENTIAL ENERGY OF AN OBJECT AT
A HEIGHT)

Tl I & T *IE g #1301 i, TOeT
AT SN Ty SIS AT R0 i 5l TR |
TS e G2 *Ifg eT wfeadi FRfexy |

G (AF @I TGS TATT @36 WS [Reqre
SFEFE I RO SINTE TSHF P 1 27 - ©13 To7
@ fayre aoa wfesdin e |

b IS Toror I Sfeasy PRt i
B AZCSE 2 1 AT |

fog 11.7

&R AT, G0 G T m | Bl (AP GO
THOI TN 277 | @ FIG{HF &ely JCTR 7P |

BT AT GO G TN (J JCEAR AP O
YO G -G AN | TG O T2 PO AN
(g oTeiel 501 | 41, S e Ko T97 T Foarl
== 1w,

FOFI, = @ x A
=mgxh
=mgh
m,@@mmﬁmg%ﬂﬁw,@ mgh
GFEE A A o6 w7 | afboR 2o I
e (£,
E =mgh (11.6)

T g7 WfE

G TS Tt g PRl wfrest
(O g% 41 %o ToF fex I |
CPICA ST ACATH G [ S ==
g PR o GG e Mol for
= |

J
M A R ([, SIS 767 3l Fodid I 2Alifi
R G SR Ty Tl AT Toig frsa
FCH, TGOA AT T eq S A1 |
11.8 509 9 3G A (A B (S SN & 705!
AW AL (P 200 | 411 A, SHolis 251 AB =11 |
ToAHaR FI0a So L2 mgh |

-

B B
A =
N
h A A1 A2
N
W A A

foq 11.8

Twizast 11.5 M (ATF 6 m ST A1 10 kg ST

Gfb g eifere *Ifes e el <veanl | rel =it
g=98ms?

L

TG o, m = 10 kg, F19 (TH@I), 7 = 6 m @R
Ww,g=9.8m§2 |

(11.6) ATFT (ATF

PrIfefE = mgh

= 10kgx9.8ms?x6m
= 58871

TR, il 2e1 588 J |

153




Twizgd 11.6 12 kg OCH G3(6 I 9 (AT G0
A5 Soror ACICR | it gt fo=ifeifessr =i 480
J 2, SR AT I3 Tt el 03t | orezl
R, g=10ms? |

AL
TGO, m=12kg @R Pfesfs, £ =48017 |
E = mgh

P
480) = 12kgx10ms?2xh
4301

= " —4m

120 kgms™
T 4 m CHO AR |

11.2.5 *feq fafemgel & oraifs=s
FANGFCA9 ? (ARE VARIOUS ENERGY

FORMS INTERCONVERTIBLE?)

IR # R 6 G (AP SR 2T 400 AR 2
SPlOTe *IfE AT Sy SR SIS (700 A |

e 11.13

CRITHT C=RITHT &0 T |
agfore =few oS Coisrel Fo
IO AT |
CSISRTI T NTHF 29Tl ST S -
(a) IS TGN PSR (o T2
(b) ORI I (AT =i 2M 2
() (e AT G (AT ST BaTbaT
2
(d) CoTRITETRIN G TR TSl Gl et
R (SRR
() (IR (I 2T ¥/ TATTT SoToh
REEIAK
11.14
e e Faeetis @3k Tgeifors =
o (7 T |
QR IR @R Tgifng ifest tof
A
QTR AN 3 TRIATE A =1
ERQICEEACRTEeCE el

154

11.2.6 *[SA ATH @ (LAw OF
CONSERVATION OF ENERGY)

FE 11.13 @32 11.14-9 o1 Feefe «fg Froi
G (AT S+ & | B e B Al
At AORIE NG =i CwFea 1 906 2 A2 e
AT 2 o (G *if weifaafSe s | «fte s
T G | G2 g SPIE *fT TR @F oA (AT
SARCA SRS 27X, 93 e T I N WLl
Rre F AR N | AT WCal 8 27 (6 ¥
LSRR |3 B K o e G S | B R ISIACRUE R
AR AT (G TSI SIS |

(b 2e TRl (e AT | R, m o 9
TG h TS| (AT QAN AT | WFro I PRl
mgh 3% Afe*fE %7 | fexifE =7 a2 sifonfe =,
I TG (9] % | AR, TG (6 *E mgh, A
R B2l Prfefy aifenfere Rkeafee zre Q|
Tl 508 I @91 v 7@ Afowt il 2@ Yam |
TG ~oe TGN A @ PRl 2+, Ifre
sifexfE 3 2| 74 IO o = T4, 4 1 =0
AR v-F W A 201 | oL aifenfE AT @)
frfoxfE e 2| 3R @, arere ke agq
=i @ aif e @isrmT A== =@ |

wieffe,
el + aifenfs = &= |
S@l, mgh + Yamyv'= 435 |
T Rifexfe @ sifenien @iore 251 aga (6
ifgs = |

SR AT IG ASTHICE SN (M @ T
ife7teT @- @t [Rmqre awgq fefexfen g,
AR sifoxifes Jeest ol o (90wt I
ST AITF ANTF ST T TRR) | IS UHCG
wfear PRl FsTe sfonfEre goisiie zmz |

(11.7)

[t



ol 11.15

20 kg O G0 TGS 4 m THO! (ATH
el 257 | Aferwra Prfexs g3 sifexife
aloell FCH N AAATS @It |

T4 T

(E, =mv?/2)

m
4
3
2
1

a6 e
BTt

NI AR &, g -9 AT 10 m s2 A€ |

CSTS (qTal!
3l 7o, IM oo #fex gores oa a1 o
G5 2 2bfeTe BTy, =T AT To! G
MY T | GF AR P GFTe 52

11.3FSHITIA T4 (Rate of Doing
Work)

ol AR [ 92 E IS IR @R T a2
U T T A R FE 2 @A AR *(fF Al
FEH (ATF JACS G0 B |

ol 11.16

431 T, 710 ] A 938 B | 4f3, Tt @i
G | 1S SIS WG (@R SAE TS

XY 9 | [E3 8 m OpT© B | @ FIS
(T FACS AT 15 s AN (FNCR, @A

B-F (TR 20 s |

AT POIIA A T 2

FOIA Al @2 | Afne FEH 708
A0S B-AF (5T A 3 731 foyafies |
ANE AN, € T 1 s-9 (& QN
IRR?

T g7 WfE

eTe) =g T I @ TS i e rmige
SE IAC A0 AT | @ oy G0 NG, 9
TOPTR MG SIeo 5 ey @ G e sifees
JCI | (5F AT Al iGN srel TeEE el
39 e AT | (@ oo @ AR *If§ AfFae
IR 3 I I O Toi7 fofe w0a Grojeana fafieiat
1 2 | ol Bl PR 2 Al Tl 27, welfe
FO5! ST A SITrelff FT F41 200z | FIT T 29 Al
I AFHACTT 2ACE Tt (Power) I&1 27 | I GG
S ¢ AN W A B 0, ©izes 7ol e
2,

! = | AN
[, P= VTV (11.8)

O GFF 261 6T [ f[Realal (o ST (1736
— 1819) TR ] | GCF W AT (1A T | (PITa A
TSI 27 2SS EIHCS 1 et 20, AABx it
1 63 0T | TR JRO TN 1 Ts7!, ©L€ S=1
o0 AT FIoI 25 1 W |
1 €36 = 1 o1/ P, WAl 1W =1 Js!|
@ 2N T AgemE SRl (et (kw) &=t
AP B |

1 fFEnea® = 1000976
1 kW = 1000 W
1 kW = 1000 J s'| GG AR

o] TN AR #AfFEe 2@ 7 | 9@ (A0 @R,
ST T @ MR FoaIda 27 [fen 2re A= |
AR, G AR NG RO TN | e i =i
(G 71 T ©te! B0 SIS 91 =Fsrt A2 |

Twigdel 11.7 7& GI AR 2ATSIE S8 400 N,
a3 ¥f% @@ 8 m THre T | TR ST
GFG(AT T A G2 FATSTCAT 1% B 7o | @
FIGHD T/ FACO A (IO (FTCAR 20 s @A
B (@A (F03IR 50 s | 2o (g Wiz el
T2

AL

(i) A CTRoT e =Farel
0T @&, mg =400 N

9 (T®@l) 4 =8 m

155




TS T, 1=20s

AAFF (11.8) (AT,

wTol, P = oI / AT
mgh
t

400N x 8m
20s

= 160W
(i) B GICAR W !
0T @&, mg = 400 N
99 (TH©!), h = 8 m
TS AT, 1=50's
mgh
t
400N x 8m
50s
= 64W
A (0T e FT0I 2 160 W |
B (A e o] 251 64 W |

el P =

Thigd 11.8 50 kg SCIT G0 (F0eT 9 s «F(6
Fif%q 45 © et diice Tow1| T AT wieeiw
Twe! 15 cm T, (RCAGT Fwo! e Tt |
4, g = 10 m s>

Y
(RS0 G,

mg=50kgx10ms? =500N
h=45x15/100 m=6.75m
e Tore arfre 7w, =95
FFF (11.8) (AT,
e wel, P = / A5
mgh
t
500N x 6.75m
9s

=375W
TFAOl 261 375 W |

156

O 2
. 1 S FOIF e 71 |
3. @35 S (lamp) 10 GRS 1000 ]
OfOHIF I FCT | T o] F© ?
4. T IS FIF AT ?

11.3.1 %<7 qfdfers aos

(COMMERCIAL UNIT OF ENERGY)

T G0 47 (RO RET, Y08 e =10
GF NI 2 ] SRR | ©iE, Sl et
95! (Kilowatt hour A kW h) FI%< *=ifgq @< et
OGP IR A |

1kW hF e ==t «f3, 93 Gifie aifs ereacs
1000 J *If$ 927 I | IM @ @TRFE GFANTT @F
B! DI 2, OIRCT (R {bd 9g® =i At &1
1 kWh IS8 1000 Js ' (I 1 kW ) FITH 4F TBIT 70

I sifasiel® 267 1 kWh |
1kWh = 1kWx1h
= 1000 W x 3600 s
= 3600000 J
1kWh = 3.6x10°7 |

TR, WP =2 i 7 575
T [T SAB T G 2 T 2 | ST,
G 7S CAPes > BTG (unit) @I 2w
12 | LT 1 285 A 1 RN eqiG-2e6 |

Twizae 11.9 60 G G0 (i s afs 6
95! 0 Glenl 27 | (b afeln v TS’

A i <=6 I R A |
A
Ryfess Afeibe el = 60 W
=0.06 kW
FAREI AT, 1=6h
il = O] x JIRICH AR
= 0.06kW x 6 h
= 036kWh
= 0.36 ‘units’ |
ISt =t Wi tagfess =i 0.36 TG |

[t



Fler 11.17 © ST @A S T * I 4am T 2

o IS tapfes fRvRbee o @ © (O AN G AT e |
SIS (e | Rl @ TRl T SRR (AT RS (e A e
% A | © Rsifteeir mrea wirs Ryyres = st
TS ST 6,30 R TG 6.30 4 Foorafea COIR AT ol Al (€6 @i
AT ANE | gy e @3 996! G 7S
« PG AR GF ALE 4T I | IS AT ferfoim s @b Ryexifes
s @ e BTG #IfF <am 23 2 436 F© (A ol 2R T @CO A |
oIS

(I IFF ToR OIS @ TF TAF AYT I A GR I SO TG
SRR SJeree] 7l eI T 2 | FIRT GFF 29 G

1 51 = 1 980 « 1 S5
CRITA TG IR ¥+ 20 IYF GAF AT I A PO X |
I T T AN A Ol *E Nz I 7@ | T G=R # T 95 G2 |

Gl sifedier 7 oifos & @ =ifes SRS & ©its a9 sifoxifE et | m
O GO TG v @0 BT I AT 7 Yoy |

TG WFS A SRR AR &) (@ TG *f§ S I oIt A i)
m ST G TG TP (AT h THOIN TSI 20 IHa wfewsy Pfexfs
20 mgh |

7 Tl I PN, T 9F I (AT St f[fe =7, a3 jfe
A I Tl SR AP F IR AV | FATE =0l @ A @6+ oo
2T |

agfere e RfeTgea Aes; Aua-sfexfe, Ffoxfe, siomie, armfae «fe
2o | afexife gz Priexifen @iskrT 39 fTe =i I

I T QAT ol e | ol SI G 26 STBI 1 W =1 J/s
4f® I 1kW TS =¥ 7959 20+ Ot 1 kW h 0|

1T 43¢ AfF 157




SrpAEel

10.

11.

12.

158

. TF ISR T oS | (ONIF YT @FRATEITS I a1 TR0 G3%

(FIECEIICS T O I (7 |

o GNP AT ORI

RIS R (PAS EERTE [

o G AT R (ATH &eT 9oi(x |

o I AIE MR ACTIFACHTZCR |

o &b 2w @b G I |

o MY I ATPIR |

o G ARSI (T IIE I BeiCz |

o TG i et @3l TS itet gre et 7t 3991t Mo Te o #itw |
ThF it 2ifiie g3k SIfEs Y 992 Seie @R IR | TGO Toig
ST o1 @I PO O 20 ?

G515 I @ S gieTe | arwre =17 wAfs 3¢ e |

20 kg ST G5 IGC @31 WS 7o [Faiiie] 26 IG(HF @91 5 m s ! (AT 2
m s 25 | I 7 FOIE A (& IR |

ORIt Boiw A TS 10kg O3 96 T N0z | @6 B RTe A ¢oleT | A€ B
TSP (@ I ST ol 27, 120 Sfea I0T9 AN T G FOIA
¥ TS B 2 (O T 1L A |

YT IS lie] (T TR =il 5] 0o Qe | aft 6 =i Aearsel s
T I ? (T4 2

COIIR AIBAIRCS BITCAIR 7031 st fRifom daers goraaej= S H

@B IO 21 i (OISR 7 I e il fuene 112=ibess 71Ics =Aiest <
U0 #1823 1 2 (oI RS *IfE (I CoreT 2

@3B AR G T 250 units *E L6 IR | GeT G 9 ¥ wif7iel T
2[?

40 kg T @35 T M (AT 5 m AT TN 2o | AgBR Frifoxifs Fo 2
FGHE N MF 21Gre ftet S 7t o oifo=ifs e |

SR GRS SRS THALTEH ToF S oI A0 @I FoD 9 204 2 (I
TEREAXTF I 7S |

T SIS (I TGOS A9 ! 6378 2 (90 (w0l | 4G corsst e
R TR AT S FCA |

[t



T g7 WfE

13.

14.

15.

16.

17.

18.

19.

20.

21.

@3 1% @3 i 1w WA e 30 G Wit (At F% 20 6ol | B @ iea
IS PR [ 2 (SR TSRS ATH (T WE |

@3 Agfes RBIaa =rel (rated) 1500 W | 10 TGIT @it F953F *If$ 26
FAE?

FRETWMIETCRS (AT (0 *IGT (X AT 2, FICa0 *IE A<l 7@l Seoel
IR | (T @ISO 5T 20 AT (@ 2 04 @R =7 F0q J 95 2 @fo
({3 AL AT T FCH ?

m SRR G5 3G v TR0 i oiet | 3 e SIS o) Fopg FI
FACS A2

60 km/h @0t If & 1500 kg STET 4 ST ANTS FOHF 767 AT FA0O
27

Toos AfSTFCE m SRT TG TAF F a1 (B0 | el SIS w53 (A0
sf&cs 2 A o oz e craical 2ee | 2Rl SItTeI o7 03 A0 23®
T B FOIIY A, LIS S %[ |

F
F F

=5— -~O— 05—

G FoTeT (RICAI TS G115 T Rl QARPCeTe TR G719l ¥[+1) 70 {10 |9
O G TECHT FCH G (52 (e 2

10 951 S o1l AfSfG 500 W FsToRTig i (Ajfos 18 Fop3 *IfE 436 I
Ol kWh G 2 1 |

SR AGTRNE GG I SR GTY (107 (AT ¥ | &3 i ofeq F 763

159




g 12

afsia sl fifen S @ s, 20, 9961, T3,
eI, 70 (television), @O (radio) T (AE
*1 #f | %17 257 IR ¥ A AW I
wTe7efs 5 0 | riv wiRe Ko e =i =it @,
Tifg =i, St =I5 T | 77 SRR SsE
ifges =i e SIitsn- St | cortm =Ifew el 5ja
TR, @G o1 200 Sl I 95 A1 @51 T
AT | SR %G * T G771 (AT S IS
FCS AR | 74 S 20 wifet 2 o2 @3 f6 = (o
27 | ofi & *Ifew et wret = tofd Fare AR @
7 (T 0O P (I *IfE <2l FCARE 2 92 SGiea
SR * RS (O 2, TNTHR 3N T * T AT
AR 43R SR o a1 oI 2zt #ifs 412 |

12.1 *t32 @ (Production of
Sound)

12.1

G FHFART G AR AR ACE S
T T (O IR IR (ST AT IR
AT |

O & (I 1% %[0 91ivz ?

COISIIET SIGaT R HTHEAPIT GHTo Fs
JZLE < T 43R (O Sfewe! I
A ACEIHN FCAT |

QY G0 AT (ATF G0 (G (G
761 A G0 (RIG 2NOBE 67 7 o
AR QNG | (G 0TI b =R G ol
qle | OIF 9T AT G 45 e ¥}
SIAE AR AR IeT07 5L M @GP |
G TR TSI ZLE DTSN
Feriore =K e (5a12.1) |

0B S I R (O TYWR AT
IO AT |

Frer

SounD

SONUNNNNSYSNS

15 12.1: =531 FETHIT AT JTE (GIT (BT Fe7CF
o4 R |
12.2

G [T A AR I I oS
el 1€ | G0 I AP 9o

Frer

IZF GER SO SeTroreid ol
Faie (g 12.2)1

SRR T HEAPIT Ag GO Sie
wate (@ 12.3) |

V3 (G S WG &% A |

(1 GG ROR 01 (OIS T A0 S

1o 12.2: T SFAFFT 9> AT GETCEAE AN
FEI



foq 12.3:  F=NT FHNFT SO AL G (TN

2R/

THATRR IS (AT S Fl FICE e 2 s 7
o 5 ofit =% Cofz 390w il 2

TATEE I AN FHTIBIE S S =17 57
Tl | RfeT TG G, SiivT (06, 907, 3§ e w2
(TTS *I% 35 TS N3 | Tl I I e il
I AR 2 ST IGES I/ (OfF T ¥ 9% FCAR |
9 FEI0S (IR (I G0 I Y7 g G- ez
i1 | PR TR FwITT S0 SN I3 995 T | 72T
G AR Ol T A=ABT @2 5 ©fR (I =7 {[ T
A8 ? (TR SN g IR G T=TF 955 Sl |
@36 T T AR RIS (BT (=0T (e 7ie afb

S 27 G2 * 35 T | T @b P8 [ B AT
SR ! 3R B 91 AN RFoiq T/ A1l I |

e 12.3

e g AR @3 (6 =l Coft e
R @ MR @I SR I
0] ¥R IS 2 O IYWR I A
|

12.2 *[T%7 <S4 (Propagation of
Sound)

G (TR T #0915 2 | RPT #Amif Al TAmICTR
1y TR * R8I 571 S0 OIS sl 0T | €2 ™
o1, T A1 AT 20T AR | %% (I NI 54
0 B (AT (Il IR (AR | 74 (I TG 7o
YO (1 O IR LT 9T 2 A |
GZI T Sl (g Gl @irer Fit (™
11 IR AT I ML el AT ARG
(ATF ACT AR | 2 9T ©4 SItwd 2101 A=
FAYCEITS T AT TR | T AT A Fellofree
IR AR (T A A | AR 9 AR
TUTRT 2AITIE el 9] o] STt oI SRR ReCa e |

ST A |

..............

* S (FCA AT A ATH 2

GIeFs G B 2@ e | 21afba 2SR oat 5o 0o 18 @32 12 J4 (AT (516~ #Ife® I | 97 6
@ 0 @57 @0 ST e a1 fee =1 03 (RIS | @3 T (RIC! wofel T FIAITaa o SR
w1 e =S T e | 3 ifRtea w1 M (I Bt (It STl wofteia Sol (rel 261 | wofel 66 <3 et
AT 0 MR G0 SRR 76 30 (5F 12.4 @ (AT 2RCR) | 92 BT AT CAe] 302 (S 20
A Al o FACH MSAET THAF SNCEAF [T A6 (1T AT | ST a4 0o el I AR

15 12.4: WNETE T (AT (TR T4 (707 S91@ ST 79109 2If ST 203 (RSN AT |

161




T (AT *7 (TSI I CATRITH] 718 2 21 5eTte
QT | * T S R T 5 2 SR NG
W& TR SIeT 23, g GO PN RIpIie &2
|

T 25 STHIE Al NIER AR TN
e T KGR S I | AT G2 STHIET 27!
FEAJCEAICS RIS 20 GI9JCEI0S 911 75 S0 ACH
R ACTR [T SR 2 | g ST 9] CoTIsT (Il
RIS 270 = | e w4 e =< [ewias T @3
B8 TCH | 2 *HCF ST F5 T4 (TS AN |
ST FONJTENR S {0 AR S| * oAl
fofers 3 32 @3 SIS AfEF ol 0 |

1Y e {6 IS #AfRifow sTiays) i =1y M= betibe
FE | LT (PICH] T I R I YT SR
294 Gfb IR LI T AN G IYCF Trgo
F(E G T S 23 | THEIAYT IRT 3 G
qareds (Compression-C) A0, [ 5@ 12.5-9 @Al
BT | G2 TSI T3 TG (TP L 0O X A |
F IGH ST TR R @b T BIAE
ST 0 I AP | S| 0 e LI A O[S
(Rarefraction-R), Tl 5@ 12.5-94 (T TRCZ | G©IT
TN TEOT GO AR 1S AT FIAAR
SRR Fel e 8 S S T I | GOIT X roqent
7% Z0 TR 4 T S 27 | IS 251 Soobisl
T OIGT R OS] 25 (D171 T ST | (PICAl 4D
7S SIRreta CoifFe Ty AAF e 5o
TR | NI ST TG & b1 16 9=
3 g 3 5171 15 0 | G =T R0 SMgesat
1y e geces AARE 31 BIeo RSt [Reis e
S 1 @ATO A |

fo@ 12.5: 9T F=NT T (A SaPYCE

TSI (C) 8 ST (R) T FACK

162

1. TR 3PCET 55 X/ PO NI
17037 COTSIR PICA CATRIFT 2

12.2.1 %7 Qa9 &=y g

TS (SOUND NEEDS A MEDIUM TO

TRAVEL)

7 251 IF AP NS 7! T R Gy S0, &a
1 TSR ST TG | %[ *[w)y ST 31y ey Kgiar
e FACO A | NHF AIFR AR ©f I T
zT—

@3B (qyfes 9Bl @ b I FBH (FBTeI
e | AT 9BIH0 A RIS I MR B
(@ETECE JEN€ | @S0 el G0 A = 77
AN =R (5@ 12.6) | Rwye sikcatsl Faca corsal
ABIR HTCS 200 | QL Y e T bie] T 24 |
e Ruye 217 138 AR, g A A @@ eld (AT
Y (IT LET ACH! & TBIERI il 20O o 200
2T | TP IR 217 T (FETSIR (S0 Y 3 MY QA
O TBRAT SR e 27 | 7 (@oTE (T T5)el
R (T I (G 2 IR WG 2 il 0 weBieafel

A0S A 2
Ry gt

P@12.6: (FEGIIT A, WO QT X% [ET &S

e A

[t



1. COINF RAIECET 9] P #1397 TeoF
FCT O IR ST P

2. *% O fFF O I&7 2T (o ?
ST FCRN, ©Of 8 (O I 51T SR
OIS [ (OIS I @R T AT S
NI ?

REACE G DICRIACE

(SOUND WAVES ARE LONGITUDINAL
WAVES)

12.2.2

e 12.4

«3f fafes (71 i el Apicat T
F2i) TS | (ORI I T fera Il 0o
T 3R SRS S 4R |92 5 12.7 (a)
G T AT (BT o791 S0 | ST I
(O T U (SR« 7l |

oSl F o7 T30 2 I gl 2o ail et
AT BI @ 411 1S OIRTet Ol i (74T 2
It oSl ffea Borg @l & oz wea,
©Izte A @ Reyiva Sitwiew [ReiEs
ITAMBIICE ATACH - CARC SIPA-NS FACR |

(b)
15 12.7: fZifece 55 Sy oxf |

fafers @ ST 219 ATl PRI =T
SIS Trede (C) @R (T LT AT A7
(TP T AR A SIS S (R) 0 | ST SoiR
(STCATR, 19 ST 547 T Foa)tal siEshis gareds
8 SIS AR R 311 0 | g i frfeasst
Ny G SR [ @G3R Mg & Mo =it
TR ool 219 | TR S JeT! 2 SO o |

37

GZIR ST MR 2T el SewieTta sifes sfegey
9ITSRET 23 | FONAYTE QIR (TP SR RIE e
27 I, f5g o st BT SRR (e
AN - (1R SRS 27 | et s 05 e R
S | (TS SASIAE 0T SO ol |

SRS A 7! TR, AF S| g oqwnl e |
o S0 TG 4119/ SR S T AN
Ffle 23 w1, g Ol wqewlR At 2t Arel
AR T A oA 2R | oI, o3 waret
T Afefb ol ware sifox Sfeycas el el
SR ARG FICATE 1SR 230 | gf @ Gl
AL G0 PR G 0 T, ST (o]
(TATS 2113 ©f 251 O3 21 Foie Sa0on i Suizae | STt
| 25 ol wawl, g SR ¢Feg 3 SITwier
TR TN O Bl A IH0GT &) 77 | ST
SO (I AET w7l 77 | g Soiraa (ifeire o7
TG AT S TIACS AR |

12.2.3 ¥% ©ACAE A5y

(CHARACTERISTICS OF A SOUND
WAVE)

T Sl SRl fanfafie A€ e e |
F91&F (frequency)
1T (amplitude)
7% (speed)

5@ 12.8(c) ¢ @ == wAEIT (=12fv@ AT
TR | ¥ L (@I NGCR 04 e [gix atie s
R M I 8 Bl Pl #lfifSo zmel & 7o
(I 2R | 2T IR TG 0% 919 6 BIToi =17
2 | Q9TET OITHR TN (AT TG '€ F | NETHS T
TrCaT *Iat 1T 0ol 109 ) 9T @ BICoR 21 e T2t
5@ 12.8(a) © B 12.8(b) (© TR TEZ |

TSI NI T G0 T AR OO 2T |
12.8(c) GTRBTER ToATH o1 1 ©F 2F 1 ZEE |
RIS 5O AT P! ([ TS 2 (R | TSI
ST 251 (I 5171\ (@] el ST | oo 251
T BIo I ST (R ST TN PPl
TE A | G @145d 12.8(c) 9 Toel wieffe

163




R

" A (b)
NN ANYANYA
a I %eTg A1 5171
- N/ O\

o 12.8:

Wy —»

(c)

GG ARSI 0% AT BT 5T (a) (@, 5171 ARIS T S8t N7 [5G (b) (T 432 BT (c)

(@ @TIBIET N2 GG 8 BICoIT AT (7T 2T |

E1Afbtas Fa =i 7l e w41 2z | @bras
WW( crest) 43R TASHIE 1A (trough)
AN =T |

A2 b TS (C) A SIS (R) ST GG
ot 9teT (5d 12.8(c) (O (ARG TERTR) | AYFT®
e e A oz it (7o aef (oo et w1 23 |
SI #I=foTS B3e (rdia @< 2o 351 (m) |

Heinrich Rudolph Hertz 1857
%1t 22 @3l aifas
B RERRECECR DECIE I DRCER

| T S i 2T eire |
fofa ot s Ty J.C.
Maxwell-93 ©fGe-FIIR STE
(Electro-magnetic Theory) Aot
AR e | fofd @fem, G, G gmis

H. R. Hertz

164

Gffexitar efiare Tafer fofe ®i#m w0 | fofd
T SfeefFae ST S0 2t Syl
BB 1 FCARCE | S A SI 2=
IR G5 14 2T Q< |

PN FET00 A G 4o+ 6 TOOI 9CG | T
Ol GFis GRS SIMIe 397 | G A Ol I
GNCE S 97 ©f T6 SN SIS AT FA16F |
S G T2 * et NN W4 M Agifere 23,
LTI GG <GB D (AT G T M N
SNTHIoTE T3 | T AL e (T AT AT A
GRS HCH ST CATRITE G 5fef (RieTe 71717 &7 |
oo @ T AEOS G2l (W6 (I 25T WA
TACHT T | AT G A AR CE Ao I
NG TS 8 TSGR RN I Slefl 1 A | o7
NS *[7 ST FIEE 2K | FAISHE AT v
(o 3¢ %) =i e Tt 2| SI (O 9T G5 25T
7<E (b, Hz) |

[t



@3 NS R 2 17 70 qree Al ogeae Sifess
IS ( F AT SN SO AT T | ST
El FETCe A — @B e F=o)f Fare @ TR
FT9l SIF *RASATEH TR A AT AT | AT
T’ Bl &4 541 271 ST (O G GFF 26 (GG (s) |

T @ AT S T™F 2o

1
vV=—
T

@35 TGS G @@ 9 @6 i @i
G 205 | 46 =2 @38 ey Sl AT ey e
G AT SR I G0 (A= | Tt R =i+
uf> @32 gfore bee | g s ufb fom == =if | @bt =z
7 S (AT oy | SrFel 2 *ITHa ¥ @
AT |

f1297S *Tr SIS0 SN T FreId
I IR ©2 ZeT *THF SISl | =7 B I T©
@ TR M T ©© (@R T G OIF SrFele
To @ 2 (5@ 12.9-9 (R TRCR) | GO ¢
A SRt =1L 2T, AR TR IS @ SR
I @6 S e 2ifS eiere wifsss w41 |

T w1 @ *[E1&w g o Fiirss s~
o0 e Sl = 315 07 |

IaNaNE
N

T S I oAl

VVVVVVVA

G S =t it

N OIF *T A TN L (@R OFF
A TN (I |

%AAAAAAAAW

od 12.9:

SIS (AT G- 20 ST SHCHIFCN A T
SACHIF W 0 | I AT ‘A’ I @il &l =1
I 6d 12.8(c) | *ITHA (09 UF 4 T(J 99 | B2
G |

7 S (SR I T el (IS O (67 77 oo
e R oA | (Il 96fD Y00 0 <61 @R ol
5 1 20 OIF T Rt fersmeiiet | sl 3ft @ io
GRS 2SI SIS B O @ ¥ (o 23
=Rlo] Gl T ZPIRTel ST =1 931 etz 0 =i (Rwiar)
B | S I (GRE (St e i SR (SR
[ #qCS A2 | 9fSl I @IS 2Nl (4 2 T (A0
T GRS 2O #I0C | S (AT 1g IR 70!
e OF RAWIF FICo A, G770 O ARETHGNS
(Loudness ) @ AT | @ﬁf@?{wwgﬁﬂ%m
AT P G =1 @ 112,10 7R 517 452 TG
CNAICE #1977 *{TH SPNS (TICH] 2R |

VARV ARV

W

A A N
% \
IAWAAW
VAV

g 12.10:

;
:

YT I SR (ST * T (<1
SRl

2141 1 SIS 2o *Ir (772 47 T AR 98 SrFer
R GF2 ARET NG G0 *HE A7 (AT 24T T
I @ *7 To @ Hfonyg @1 = oo @ ol Al

165




e F@1 27 | GG FNKYT * 70T I 0 | I
(I 1% G/ Tl &g * TS Nl o 2T, ©Izee
(1 %[ FF 0GR O] 008 TYF 2 | JAMCre =17
SR IR Sy FFSTF 77, eg AN T * %[+
YT 2T 3R G 99l A SIS THA |
Hafe
[ ©FCENF (@I 4CNT T AT [TFiaIe
CARGI9CEN VST T (a) ST (b)
Caole
z7 ?

1 FRIBICHR ST NG TG A GG I
G 7 G5 IR (@ TG SRS 6 OIS ¥ g
& |
CICEIEIDN

A
(ol v="q / =
QT )\ Z6T NASACHIT ST | 46 9Jef (IeTIHITa
(7) ¥oreqe! (@ YAY SeF™ I Ol A&t (1)
JCET 194K,
y=Av ((2(5\?\’?1 = U)

<, v=2Av
wefie, gfe = et x I |
G (ST SRR AR (I @0 7S szt ffear
AT ¥THA GO AT 93 AT |

TRIEAe 12.1 G %9 SACH F @ S
ZA IAF 2 kHz @R 35 cm | 99! 1.5 km
TG SO FACS TS T (I ?

AL

@S T,
F9&s, v = 2 kHz = 2000 Hz
SRS, A = 35 cm = 0.35 m

S G, SACAT GRS = TSI x TN &5
v =A0=0.35m x 2000 Hz="700 m/s
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TSR, 1.5 km 77 (d) SIS FACS ATIGAI o 26,

d 1.5x1000m 15
t=— =—————=—"135=21s
y 700 m s 7

TR, 1.5 km@@%ﬂ\o FACO ¥WT 2.1 s
HNI I |

¥|fer
1. X% O ST, FRNEF, AT
G [T 700 ([ ?
2. T ST G TR OIF GfoF
3%t PN TP ?
3. (I GG MCH %7 OCT PR
G Gfe FLYFCT 220 Hz 93¢ 440 m/s
20T I O (I P |
4. GPIYE G 500 Hz T HT450 m 799
COTF 9= | T (YT TAT #1797
o TSI IS T G TS
217
GFF CHFIFCE 34 T 9GS AN @ ARl
=S SO T OIF *THF 2y I 2 | S
FACA - AT E (loudness) €I AR
(intensity) €32 SICH A4 S, g 2 Fo~0 ol ¢
| ARGl (loudness) Z&1 ST [ (AT #{THT
eI 2ifSfm e 30 | @ it foq S s 92
SRS (G *{THE N GO S (G ([ SR
e I SN P TSI =416 I |

u

1. aneyiEl (loudness) 43¢ &IF&7
(Intensity) 97 I NI @I |

12.2.4 fSfew siges =itws gfo (SPEED OF
SOUND IN DIFFERENT MEDIA)

CRRITAN G ST 31y e = @31 33 gfere R
e 6 | (0T Ry Aers (i by 13 215 sl
TR M 2113 | TSR, ST JATS A @, SN

[t



(R ST S0 B (JTo1 *137 9IS S %1% (N
gy T SIS =, ¥ @9 G MG 400 Gl
ST | N o7 3 frSzeTel corat T (ifelts
AT | (I MG ST T =A< (5 fTSaeT |
T M SO AT NG *H (@9 I 2T |
MGT S0l IR FACET * (F91 I 911 | Tieer =g,
TS 0°c TFOF*CHF @91 331 ms ' @R 22°C TFo
344 ms™ | @3 7S Siemiay ffer Mo == @o
Noa 12,1 RARCS (e 297 | (oM €3 9Tl
LR I I (73 |

At 12.1: 25 °C oo [RfST g =itr=

m/s GFCF (9
o G TR 6420
A=t 6040
et 5960
TRl 5950
fotest 4700
21 (7F5) 3980
T e (TH) 1531
e (#fifo®) 1498
ESing 1207
e 1103
WA ZRGITS 1284
feferams 965
Bi| 346
S 316

AAFE-TIZ-SHZG 213

o

1. G5 75 ©Yo/=1a03T 03, & 93¢ (w2t
G% [CHG MATIT 0 FPIABCe A7
B ([ Gfore e 2

@SS @IS (Sonic boom): (T T (I91 =[TH
(9] SICAF] ([ =0T (T TG (@O *[cres (@5
(Supersonic speed) JC | 9ffeT, (S5 (2 29717 &
TSR ([001 SR 2 | AT I *I9¢ Ioia g
HTHS (@9 SCPH @R @0t 2 SRe 27, ©4 Bl Agrs
wfeare wa%! (shock wave) H%W | @2 Sfeqre
e Rl ATl *IfE 92 R | 97 T APCO It
AT T G2 OFF @ (SR *% Cof 2| @2
*7F ENfAE (@S (Sonic boom) (A | AT
R (GARHIED) TS (@ SIS SHOH R 75 27
Sl q© @R = @ ©f SR FI6 ©lere 2T
GNP SGIRPNE T A FICO AT |

12.3 *t3q afoTes (Reflection of

Sound)

TR I (IR I (T (AT AfOTHre T =
o 1 ST (ATF (ORI 2AfSHre 27 | e T
*7a Fow 9 ST MG ©e (A aAfowfore 27 ¥k
e fate corRt afsTata @ a9 otefeeE
GITET (T 5a | Sioifew *areqet ¢ afowfne
RRACHAE IS SRS SIS SINCEC GRICL ST ERS
SFSHCIT AT T (el T F( | A1 G2 TS
SRR R | (o ARG Sy o Al ooyl fKeiiet
WIFoR Aoz Oof TS |

I 12.5

5@ 12.11-97 30! 46 €2 T 71 € |
ORI Bl s TereEl (o a0 2l |
T LS AF 26 W (ra
T |

G (RN IR (BRI ©AF o AT |
Q- G TCEF @ TR PR
@3f5 9% AT 9% ey w@Afba (el 32 e
G * I (50 N |

O TAYCENCE 9IS AES TS 7TH
[ Y OIC] CoIA AT |

G e (Flel @ AAfoTers el sifFuiof
AT G3R OIS =9 (et |
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TIAHCE TS TSI SF ST Ol
G G AN ! | (T3 A0S @ o
A

g

& 12.11: W7 AfSZFeTey

12.3.1 &fe®f (Ecno)

st A FfS afowes I @ T wien A ArRiees
Fite oela S a1 2Ice wifer W2, fogel o/ gvezw
T SR #ACS AR | ATAGE G2 *HCF 2if o= 90T |
CRRITA *T () SO AW 0.1 s R 27 | 90
2/ 2L H[F0O 20T o =% I3 AGHPleTe *TH T
IS AR TSN 0.1 s B 200 T | I S
5 A5 OloIaR TS I @9l 344 m/s (417 22
°C O, *¥CF 0.1 s AT BT (T Afowetis (2
AfSwieTe 2 SR IR ST (=T 203 193K,
T (AT ST (ATRIC] 3% 53117 A 2FeTs (AP
RIS 02 (ATRITS (N SO 727 (344 m/s) x 0.1
s = 34.4 m | TSR, 15 2SR %00 R0+ T (AT
A TN 7HG G2 FH0eH SHE o 17.2 m
2002 | IRH SIIGRT AT 20 G TATERE AT
TR | T 217 917 A IPRAF ANSTeAR Gy GifE
AfsRle oIl TS AR | (79 9% i ol 2if et
|

12.3.2 94 (REVERBERATION)

@I 0T 26T GG ST ¥ Toe] 21T (el ST
ool AT AT oo 2% [feq o s e
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AT 200 AF | TOIF A &SP P * T
Trwel QAL SFY ARFICE ACET SReI | (2192 A A0S
ZHCE WS SFele AN SITSTRS 7T | eyl
AN G (2PIJTEH BN =R (RN * AT A,
@ O B (ofH 2B, Srjel o=l (Plaster)
AT SRS “wi BT (GTF (el 2T | K STl
Tz ol Qs 5w 91 27 AMF *17 CAre
AT HAO ANE |

Twigdd 12.2 @3 e @36 Aol A 02 20O
Oifet Mt =R 2 s 0T SR %[00 (AT |
T «(t%7 BfS (v) 346 m s T, O €2 I[F
(T QTS T g T 2

AL

ST TN,

(A GS, v=346m s’

AR *FCS ARSI 7R, 1=2'5

[ I ST Y
=yxt=346ms'x 2s=692m

2 s @ *[W el A4 @ T T 77 o

B |77, Ao 4 4R AT TS| 7g
=692m/2=346m.

1. G305 AR 3 s G NFI (o157 | T (I
AfoeTo ©eTT 179 O 7 (W83 €T
NI GO 342 ms .

12.3.3 W39 IPRAS AfSTertaa

959ZI9 (USES OF MULTIPLE
REFLECTION OF SOUND)

1. Cﬂ‘iﬂmﬂ(loudhailers),ﬁf,mmm
3 B 4T SNFS G721 F1 27 A0S FF =1
T e W =S @t WS s o, (foa
12.12 (S (7RG ZCACR) |

[t



I ATTEIG T T T, ¥ ACGRITG
@ (59 12.15 (@ (AT TER) |

-

29

g 12.12 : GG FNCIT S 95 5+ | @ 12.14: =T ST 150 BIF |

G IFANSTS, G T T sl *&p . TG

SIFSRS 2 SIS 712 9f =1t afewer b ‘/

R O T (UTF (IR SS0Y A 27 |
2. feertge i 77 2e1 GHrITHA A (0

ISR AT 3715 € FIFAR * A N\

FICE WIZS & | @R gATST grie

o= (5@ 12.13 (9 (A 2RR) |

v

v

v

RSERCN

g

v

\ )
X

5@ 12.15: 0T 27T IIZ© MNTGIIE |

o
1. (I TSP 2T -7 <P
P (P ?

g 12.13: CHCUTHA

3. FRAOIPIER e, Ao o« P zew 12,4 &;[f%ﬁin‘ (Range of Hearing)
QmeffeT AltI=erS I 301 2 | e %1 ST
A 2T 2ol @er colw (bw 12.14 (@

SRR GG *ITHA SSTANHA 31 20 Hz (/T 20000 Hz

@7 e (1 Hz = 1 Cycle/s ) | 5115 =0 N
WA TRCR) | AT T TORCET (A= (1Hz yelers) !

"f@f 169




@3 g g &A1 (@« $$9 25 kHz (1 kHz = 1000 Hz)
AL *[F ¥FCS AT | T A AT AT I I
T 5166 9w = (<{IIT ST gTo 23T (AT ATF 120
Hz @3 7 F~91SFTT *ACF *I(3ed * (infrasonic
sound or infrasound) JC&T | ST I 20 Hz @7 I
NG *CO (SN | MG SHz G TCO| R Fo{iresat
*Tare =% ARIT I @I B0 | fofil @3k ifox
*TIOF *[ GR B | 51 717 41 AW (¥ g vy 2
ORI 54 ST SI5Re 0 | SRR 361 Gl
%l (Shock wave) 53 "1?.?[/@ IS *(e]
% T | ABIS @ AN HGF B | *H T 20
kHz STCoP1 (@ 20& (1 =0 *ITed =190 A <G
AT’ e | g g 2 @ e Tefwe, AgF, T
(porpoises ) *THIGT =% ST I | g eAenifoq wLt@
4 T ALAVeTAIoT S SR | 971 A0S 21 975 O
TR - 1% e {17 € TS A7 F49 9
AT BT TNTHZ @R G SR FCS AN | TGRS
GRS (ofF 6T (451 I |

el FRTF 79 (Hearing Aid): (7 75eT JFE %<
ol QR el SItnE 216 7RIS TF LTS |
39 TS TF 24 01 BifeTe GFe = 2Eh
TF | W4 AT TG NRCPICPICAT AR #1927l
TR | RCIACI *I SO (AP oF A0 ~AfFo®
I | G2 (e AP (s T ARy [Kaffe
23 | Rfee tapies Ao =1e H2S TEF F4F
(Speaker)-9 FEIfeTo 2T | FIF A2 FCFO(F *IH
FABRS R GR ™HCII IR G F0f (2l
|

1. MR AT NN Z AN 33 7@ 2
2. (4R rsffera TN e A T 2
(a) HHOTH%7?
(b) HCHETH7?

170

12.5 *[T3MGS *[THS AT
(Applications of Ultrasound)

*[7371ag 137 (Ultra Sound) 257 OB S &H MG wes) |
TG =7 Toif7=S I o R S A= (@Te
TN T | *CHAIGT =¥ TSI Hawg @3- ofsesr

RIEESERE
@ AT TG (TR T, (T FeofeT,

A, ST SGeR weHl, FEG A CoAMI
T | (I T AR 00 2 ORI
SiffEael TR (@0 WA W4y e g
TS *TroRe] (2 1 2 | T T
ooy gferssell, (wetst oimiel 2R Seia)fet Setml
20 AT T | GOICA I 5l AREIT 2 |

4o 0 15T A1 G ({7 P Sy * ST =7
RZS T | NS 08! A0 fosfiTet e wisiey,
e, 77 93k (Feaifess o Seigae (ofite 4iea
Tl Z0 2 | Ao FE N (e 61
1 femeffe1 AR (AT o7t TR O AT AT
fftaefer «Ifs st o | “tanres wxens
GEIE 4Ie] 0T N T AT T 9.
6367 T A (2ifFe oqw! 215 1
o | AW Y AN GG A IR *CA S o]
Afofore 2 Reca TR =2 4o FEE L Hiew
T o (BT 12.16 @ AT ZECR) |

a1

> - v i_|_
o AN

N R
> —

/!—'_

RISHANEACEAG
7
A
N2
AN
~L =

NICEER]

153 12.16: 4197 FTFT G99 ¥ (=7 2 SwAere ATET
CELo
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A oReitre RIS Al =170 @ Hite 9729
R, el 37 Gl wgel (@@ (@ G b
Rl

TR I TR fifom =i (At eiforfere

IR gfsited =k ol w11 =77 | @3 Ay
“FrIFfGei I 2T |

I NS (FAI TG *I (S =7 o] 72T
A AR ST SFBA SBPRA 7S (Sl
=T | TIeRA @A [Rfew sieR @ foreom,
TAFCIR, TSCHA, [Fefe Tonfva = (oIt |
3R e #{12 31 Seiey wice Heww =ity
& T 1o @@ FA0S TR 2R I | @2
#YfeTe *oriex wawl *<icaw [Kfew e
(tissues)-F N T AT 2T €% TFSIRE
T qeCeS ST (AT AfoT(ere 27 | 93 oI
SHAS O (TOF FALFCS FABHS 41l
= A @ Sl dfen tefite IS = |
o @2 2AfSRIATE NG vl 1 =3 Al
T @ =isll 271 @2 TS T4 =W G
A | TSR GRS (congenial)
3R IR SRRl N @ gl il
JRTFANRA |

AR = AR TS 775 {120 (STe

(RITH! (RITH! TS sifere a1 17 | €3 Fellofra
AT QIO AN (T A |

12.5.1 G (SONAR)

(T (SONAR) @S 9Tl 99 (acronym) 261 ATE
(eI =i @4 (Sound Navigation and Ranging) |
G 22T G0 TF A AR SR 0> SRS IG
v, 7 932 g el 5211 T | TR eI FIE 73 2
@9 8 f3effms (detector) -L‘I?‘{I%WQ“TW e sifFe,
T (TP A SRS ST =il 31 =7 (o
12.17-4 @A 2ECR) |

37

15 12.17: (2T IR *TIST CACHIT (2T G [P

71 &2 |

(2 T *ITHIeT Ol 75 3R (2Fe1 3 | 43 ol

el ) TG fAIC TR SoTrCeTe TG0 S S 9<%
afowfere o M@ (detector) IT G 9O 23|
fefies *ITaea s Boige ([Ayfes FKere Foieiie
IR IR SO RO I SIGAM FCF | =TS
TACHIT TIE SIfOTR9! @R (29 € ARTEAF FNLGS! A
(ST (3 TG (AT * oA AT q0H O YA ferd
1 | 4, (23S @ 5210 “IHeq TSI NS T
T 7 O3 W G HCHT (@9 v | *THST 079 TG
G ST wg, 2d = v x ¢ |

THfFTT orfers ata afow-RSa (echo-
ranging) 7S | G 2 AR FToad srere! fef
1 IR 3R SR G SRS 21121, T, Tl
GRS, BT R UE TS SRS SR T
[BREESIRIEE

Twigdd 12.3 G0 SIRIG (A0F GG > ool
TEete afewfere o NffHs-9 eere 3.42 s
I (N | AW AT *THE GO 1531 m/s 2T,
O @ LI (AT L SN YT TS ?

L -
S Ty,
(29 @ AZTT NS A, = 3.42 s
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v = 1531 m/s

G = 3] SIg 72g
= 2 X IR MO = 2d
@AM, d 25 TS ool |
2d = *(AF YIS x T
= 1531 m/s x3.425=5236m
d = 5236m/2=2618m.

SRR, SRS (AT G ST TG ZeT 2618
m <l 2.62 km.

1. 47 Grrenzier G0 NI 21w [+
F© FCF 3 SGETH A5 SR AFoT
(L 1.02 s #1772 O3(e1 S0 [RRC ST |
37 ST CCeT ACHI G 1531 m/s 23,
O(F O 70 A7 Nl SR ?

TR T TRR @, A * e She! (274 @
BT ML O TP S AT IR TP A
TTCo It | AT 7l 975 @ S - “itres =
I A1 3 PP ARt 2w fers 2@ Aer@ e (iR
(g 12.18 @ (I TRCR) | ARSI L= TSR
0 (7 (@ I 3 RBERT F SR G=R (@R e[ |
XS SR HeT0o R My Y& ([ FACO *CATS
R GRS |

1o 12.18: A7 A C2ATS ATHIGT AT % PRI A A0
B3 Afolere /%7 |
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12.6 < FSF A3 (Structure of

Human Ear)

SR FOICI ¥ 2 ST 47 T AL G0
JCFF AT ¥ A A SR e 1 36T | IRTS
BICoR ARSI HOTNa FoIITssa (fes FFre
AfRTET FACO  ITITO! FCF GR B FF© =7 T
(auditory nerve) €3 AR TBF (2AfFO 2T | S T
SRR 919 A 3971 51 2T |

@R
\J\ g

( -

L LIl I
el v s

5@ 12.19: M7 FCIT J9 755 [Ffox7 wyext |

AR rla I 2oT Fofzg (pinna), @i AR (AT
< 2R PO | ARG *1 SCBH o1 e 2t 0 |
SCHRT T (I 2T (@ 2ea1l At A O 3905527
(ear drum) 30T | NLGTHF Tred+ T4 2502 (5102
(A5 ZR AR BITo S it 211z 432 o523 sirwel
AR (SO W (ITH (7T | GFTOIR (252 A3
T4 ST T2 GFD SJe 22T (AR | GBOIE F9952
FATS ATF | G T THFCT 2T (@, Gwfoet
@3 55319t 92 M=ty 359l e 27 | el saroqent
(AT 2l 3 TS BItoR ARSI SR oMo |
B TR AR G2 BICoa #fFee @gpfes
RS #AfRAS 27 | SO FIFF AR @2 [@apies
T B (TR 932 TREF G2 AT HLES *H
Ao I |
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ffon T Tt w0 @ B = |
TG ST SNy fACa =19 STeone) ot oot A<gifers 27 |
T W2 M =% AR TS @ ST AR 91 |

1 RIICR TR w1 e =i o1 e, g et wefiaffer s=esfae &2
ol

{ #{[ef) LTI 1L AT 915 TS A 1|

0GR ARG G5 AT TN (AT T ST (S0 {1 A M (=T
GG 5fef (T =T = |

3 2 75 TS A1 46 TSI TS| [RGCF I ST, A |

T TG I BICoT G 9Je{mieTel 751 200 (& 3 (77, OIS of7ie 7
|

T A (G TS ALATF 7| 7] 2, OIF T (v) I, v = % .

AT @9 v, T v, G SHHTT &, AT v = L), T=ITF i |
AT *TH (@91 ARG 2P0 GRSl S fFTSaran |

(e AN AT @ e 70 = Ao oieT Sisifos 23 @R eifsrers
T (AT ATSFETO 2 Ol Slofed [ Afozrerss SreT Sfesiraa ee! Fi
GRlel 35 R | G G2 IS SR A |

G TG * TN CRIIE STl 3T *I9 G ARG foT *Tre1 SR HAR I
SRR [N 0.1 5 Z0O T |

CRFIYC2 *THT 7J25] ASTFECT T * A 0F @0IF R (@0C ;W GRS
S[eSeI (reverberation ) 04T |

TR ARGl TSP, 2IRETsIal @3k 2J¢l Siafenlss sxen (a5 al fadifae
2|

WW(loudness)ﬁWW%Wmml

G A G5 (FG(eTa W4 T SIfShIE *7if% 261 %I 21<eD (Intensity) |
SRR W STIG * T ST 3 251 20 Hz — 20 kHz |
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HFSTANB AT o FACR #3267 ¥{T3od *1% (infrasonic) @R FSToNH
S B T *17 261 ST ¥ (ultrasonic) |

Tofereatl R q3% MIETCRta *ITanTed *<t A1 SIFG! ATSTTR SIS IR N |
G (SONAR ) 2R <217 S0 FRES 918! e 1 T @3 S Aies
SRS ARG, Soierl, GrarenRIer, fRwtsie, wfeers eigies Sl Siai I |

SrgAEel

10.
11.

12.
13.

14.

w7 G IO T 27 2

T 15 AYTE PSR TS 8 Sfedw HS 23 ©! g See) B0 601 A |
G 2 TR FCH (TG ( *I KB So) &G NG AT |

T CHA TS (el S () O e 7F 2

IR

Ry ATl G2 TG G52 0wl Cofd 2 | g eI (e SRS GRS o415
TG CoNNeT] AR (e 2

GG IR FETHNEF A 20 Hz (AF 20 kHz | IRTS A2 13 A1 7{Fs
T G AT TS 2 AIYCS *H GO 344 m s A NE |

o ) «=fo Sriegffaats wrss geiics b | a3t e @l sl @
VG G AT SR I | R LT € SR 3145 Mo =oroqen] S
s (0 CoT=la AT e 2iT® (9 A |

@3 f5 *7 BLEE TN 251 100 Hz | 93 A5 @t e i< i e =3
AR 2 STeTCae @] SIeo! =17s 1% AfOPeTtas 7@ (e bet 2 1= A |
TES! G T (AT *I 2ifowfere 2e i effwfem % 2 | 4G, =% T
3R AT O TS 7Y AR AT | e e o [ atfewfa
¥[ACO AT ?

IO A ST i = 29 TTar T |

500 m By @3 SIS A (AF GFH SA1LACE 2T SRS SJFCIF SCe
(ZFe| 257 | 4 GISTNCER BoF (AT AT GICRI GCA AN FCH ST = el
AE? @SR, g =10 m s?2 GR T @A =340 m s |

D *reFel 339 m s ! (@09 51 R | M G SHHE 1.5 cm T, OT GG
s 0 2 i 6o Alexl A 2
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15.
16.
17.
18.
19.
20.

21.
22.

e F 2 G5 PRSI FCA T2

7 ARG (Loudness) I5CE I (@R 2 i F 030 Toiwr @t FSaie
7T IR 41T Gl PO *THISR 1 2T I O 39071 SR |

CIIF (SONAR ) -7 SIS @ AT} I A |

@3 TSRS A G (SONAR ) IF6 S (2179 9 5 s 77O Afomia
&12e T | A TG0 YRGS (AT 3625 m FACY S[PRS 83, O Ge1 * A
s T ?

*THIGR *17 A2 I PN 413 I o fvefizet w1 g 3efet et |

T T eI I I 90 I |
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Sl 13

13.2

RIRE B CIEE SERCE R LG RRICRINCIE ]

S SO ST R AR FA (R |

(SR (T0dl, Q9T ool e ot afe

IR BIRIACA €69, IR N0 FI=Y A

e Rfemel [Rerfw zre siFe |

VR QA R GO0 @ AOIR ST

;:m FOOIF TS AT © SR SRTS 2

?

o1 o A T 2 (@eTig ReorTsie

AT

FR TARES G AT N0 g oI

2N (BT (First Group) E<R SRAMSATHAIE

o (MBIt (Second Group) I Z (& ?

3 G FHIF TN SN JAHCS (AR (@ M
RV P02 TR G (1] 472 S{oeT1 {6 A1,
QRG] 2RI T2 TG ST e W | S <1
FATS (AT (T, FRY G3R ‘@l 7=vifFe fRamejeen
O A @RI 98 G | @I @R PR
R O AT R SRS (9101 AT 98
A G0 o1 4=l APl 2 |
SR i (@ @2 26 TG (0T G 95 |

@ [Jfer et ammafas swiel @sm— celifoa,
FIRIB0G, T I (72 2Mief 4R RS S I
B A0S | @ q G AT A @A T
sif ool I IR | @Fe [iew wivet [ie @3z
ARG (RSF FIG 5002 A | T oI Tl
Tor (I T 200 | ST (M0 F411 @ Bicent Rfem
Reaifare feaieti=l betrm | (e —g il ifino 2r5z,
TAGIR AR PRI 5e10R, AT N &
4 O R0 3R TEF SR SIS AR FACZ |
3 PG| AT T | Snieerwsl, AW 3@
A 2GS 7 I, OIRCE KA Al L SN =70
TIe AR | G2 PRI wes qRLeiE be Fre

SIS SR 22 (S 2

Wy Do WE FaLr ILL?

AR N | 2 A 2T TSI IS T4 FAO
g GR FIGE T ORI ATGH | (@ GR FAIF
RO ST TR 2T | (Il d 2eita (s
(P @ TR AT [P 412N T S (02
< feetivie Rffo =@ |

Toifae vl fefers st ey’ 3 ‘@’
AT QI 51 41 |

13.1 5= @R @a=1&=ts (Health & its failure)

13.1.1 Fa Siead

AR SR FRY *A {5 2 I LM | SR o
TReTor e @2 ==l e IRl 919, (o SR
IS I (@ SR IIFANNT FY SOH! SNl 1 17
I RS A S AT 6 (@ ‘At
%WWIWWWWW

?
S 0O 2 (@ G2 * {5 FPTRIL S S|
QRIS 0 T | 2 ST 2Pl A0S S (R
FAFA ThET FAE SRS A | SR oI
RIS AR 7% 261 I ([ ORI AR
@ ! AfSA A @Te AN 2w | S €3
G| T L 7l 202 ol fbrs 7o RoRE
T ©ICA | (AT AIT- 2RI T PRt
AN AR S0 SN2 Z0E O AATSIRE
FIRIFT SR 061 4Q1 T | wofcs I
SR 28 (@I g Sire Sied vl o ol
AT SRR A T & | 0718 TR0 2e
CEF (13 SRl (SR NI, Wi @)
ANGFSI PR (ATF ST I e 1 I |
13.1.2 Fif$ore @3z FTemimere 4o f9ae2 Fo=ts
e+

(ACTg A IEce AFIEE, MNHE @3%
ANGFCIR TR SRRIE @RI, ©I2 FRY G+
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14.4.1 &1 5 (The Water Cycle)
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Teauen (Answers)

YT 3

4.  (a) MgCl,
(b) CaO
(c) Cu (NO,),
(d)  ArC
(e) cacCo,

5 (a) Wb, sfEes
(b) =R, @fE

(c)  cifeam, 2Ry, T 3 SRS
(d) iR, e 3 SifsTee
0. (@) 26 am

(b) 256 am
(c) 124 =
(d) 36.5 &
(e) 63 am
7. (@) 14 am
(b) 108 am
(c) 1260 am
8. (a) 0.375 ¢
(b) 1.1 a=
(c) 0.5 @r=
9. (@) 3.2 am
(b) 9.0 am

10. 3.76 X 1022 o uiq

11. 6.022 X 10%2°15 wi7=

Y 4

10.  80.006

1. £x=90%, 3 x=10%

12. @5 =1, e =i = [

13. ooRAI s IATEX=12, Y = 14 G12 5=[FT5 2e1 SNl
14.  (a)fem (b) fiem (c) 5o (d) fiem
15. (a) v (b) X (c) X (d) X
16. (a) X (b) X (c) v (d) X
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17. ()X (b) v (c) X (d) X
18. (a)X (b) X (c) X (d) v
19.
RIERICIEE 7 faege Ao BTG AR
R LS| LS| LS| R SArITER
N
9 19 10 9 9 i
16 32 16 16 16 TR
12 24 12 12 12 NIRIGISEI
01 2 01 1 01 IERRIR
01 1 0 1 0 cefifowm
LENER:]

1. (a) 79 =2200 m; 79 = 200 m
2. (a) MG ¥fo = 9% ([51 =2.00 m s
(b) ATFE=1.90ms"; T @M =0.952 m s’

3.  aegfe =24km h'
4.  wfePmEEg=96m
7. @A=20ms!; =25
10. ¥®=3.07kms’
LI 9
4. c
5. 14000 N
6. -4 N
7 (@ 35000 N
(b) 3.5ms?
(c) 28000 N
8. 2550 N ; aiife= aifeq Reidre sifegre e |
9. d
10. 200 N
11. Oms’!
13. 3kgms!

14. 225m ;50N

15. 10kgms';10kgms';53ms!
16. 500kgms!; 800kgms'; 50N
18. 40kgms!

A2. 240 N

A3. 2500 N

A4, 5ms?; 2400 kgms?'; 6000 N
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Y 10
3. 98 N
12. +RAgweav98 N qxoms@zt 16.3 N
13. A% TweI e 122.5 m R @G T 155+ 55=10s
14. 19.6 m/s
15. T Tl = 80 m, GG 39l = 0, (G SfeFT g = 160 m
16. w==FwIs =3.56x 102N
17. 4 s, A (AF 80 m
18. 2 @1 =29.4 ms', THS!l =44.1 m. 4s 917 I A (AF 4.9 m A S (AF39.2 m

VAT U |
21, G0 GIE |
22, GG T, SAED FEF A o1 ©F 350 g |
QT 11
2. G
4, 210 J
5. ol
9. 9x10% J
10. 2000 J, 1000 J
1. =

14.  15kWh (Unit)
17. 2083333 J

18. @) =
(i) @
(i) e
20.  20kWh
S 12
7. 17.2m, 0.0172 m
8. 18.55
9, 6000
13. 1147 s

14. 22,600 Hz
20. 1450 ms™!
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