cv 1eAb

mij Qn~Z MiZ

figK

tKvb e KYv hi™ Gi MiZct_i GKiU wbi™d 1e> K 1”6 mgg cici GKB K t_iK AiZpug Kii
Zintj tm MiZtK chief MiZ etj| mij Qv~Z MiZ chief MiZiB GKIU retkl iic] mij Q»™Z
MiZi aiiYv ¢ v_ ieAtbi LyB | iZc¥| Zi% MiZmn AfbK MiZtKB GKwaK mij Qn Z MiZi
Dcricizb inmite thay thiZ citi| Averi AtbK tF5Z ik AQ mgtqi mictql hit™i ciieZb mij
Qv~Z MiZi iwkgvjvi gZ nq| thgb A.C eZbitZ vefe cv_K'i KvtibU BZ'w™ G mfei D wniY|

GB BDibtU Avgiv mij Qn~Z MiZ wbiq AvtjPhy Kiel
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cW-1
mij Qp>Z O b I chieg MiZ

DITK’

G cW tkil Arcib

mij Qn~Z MiZ KviK etj ZvejiZ cviteb,

o terfb cKvi MiZi msAv cKik KiiZ cviteb,

o chef MZ 1 0™ b MiZi msAvijLiZ cviteb,

o chigKvj KK etj ijLiZ ciiteb,

o mij Qp Z O tbi e'eKjbxg mgKiY yijLiZ citeb,

o mij Qp Z O tbi e'eKjbxg mgKitYi mgiab 1bYq KifZ ciiteb]|

O

8.1.1tQn ZMZ

tKvb GKiU Mizksj e KYv hi™ w6 mgq cici tKib ibi™6 v 3K GKB K t_ 1K AiZjg Kii
Zte e KYuUi MiZiK chief MiZ etj |

miariYfite 1bi"6 mgq cici th MZi cipivelE NiU, ZK chief MIZ etj | Nioi Kwvi MiZ, m#hi
Puin™ 1K cy_exi MiZz chieg MiZi D iniY|

chief. MiZmadb KYv th ibi™6 mgq cici 1”6 1e>" K GKB 1" K 1_1K AiZpg Kii ZiK chigKij
efj| thgb cy_exi chigkij 3651 b 6 NEV]

chief Mizmalb tKib e 20w chigKitji AtaK mgq ftKvb 1bi™6 1" 1K Ges enK AfaK mgq Zii
lecixZ i 1K Pij Zte e i MIZtK (b MiZ et | thgb t vjiKi MiZ, i Ustqi mid_ msh$? Ftiid
MiZ BZ'™ |

GKiIU “("biZ e GKIU ¢~ (b"b melb KiiZ th mgq juiM ZiK chigkij ev T vjbKij eij]
GiK T @viv cKik Kiv ng|

b MiZ madb tKvb KYv ciZ GKK mgtq hZ ij c¥ (b madb Kti Zvi msL'iK KYvi Kals

etj| GiK n @viv cKik Kiv ngq] mgivs KalsK nt"Q chigKviji vecixZ iwk A_ir n :%

KalistKi GKK miBtKj/tmtKU ev niR (Hertz)] ~("biZ €z MiZct_i thibr 6 1 3Z tKib jia
ej gy Kt by, ZiK mig've Wb ev ga've b ejv nqg|

8.1.2tmiJ Qv Z (b ev MiZ (Simple Harmonic Oscillation)

chief MiZmalb tKib e KYv hi® Ggbfite ~Gp~Z ng th, KYii Dci gk ej Kyii
mig've vibi Arfgix ng Ges G efji gib me v migie vb 1 K KYvi mitYi mgiboguzZK ng, Zinij
e KYuUi MiZEK mij Qv™Z ~0 b etj |

mij Qp~Z O bk KIYKEK mij Qp™Z (" K (Simple Harmonic oscillator) Ges Gi MZiK
mij Qn~Z MiZ (Simple Harmonic motion) ejv nq|
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mij Qp~Z 0 1bi “ekd”

(K) GiU GKIU chiek MiZ|

(L) GWU mij "1iLK MiZ|

(M) th tKib mgq KYvi Dci nugike etji gib migve vb t_IK KYwUi mitYi gitbi mgibgwzK
I reciiZgin|

(N) G MiZi mit_ <8 ej me v GKiU 1bi~ 6 o>~ yArfgha |

(0) ~ O tbi mgv ga've vibi DFqriK mgib “H Aei Z|

(P) KYvi miYIK miBb ev tKimiBb AtcIK @viv cKik Kiv hig]

"TILK MiZi 91ET ZitYi gib 1 K GB DFgB a'e _IKIZ citi, efikvi MiZi 11T ZitYi gib a'e

_Kij 1 Gi K ciieiZZ ng K8z ("b MiZi t91E1 miY 1 feiMi gZ ZiYl gib 1 v'iK

cieiZZ nq|

8.1.3tmij Qp Z O thi e'eKjhbxg mgiKiY
mij Qv Z ~ O tbi LT eJ mitYi moognZK Ges iecixZgin| tKib KYvi Dci wuqikij ej F
GesmiY x nij mij Qv Z ~( tbi tLIN
F oc -x
1, F =KX oo oo o oo e (i)
GB a'eK k tK ejv nq Oej a‘eK|'
ibDUtbi 0Zxq MiZi mEbivgl

mfiiie TZiYanij,F=ma..........cc e oo ... (i)
.. ma = -kx
.. dv  d/dx\ d?x
IKSZIY a =3 = (dt) =2
d2x
Som—s =-kx
dt2
??x _ k
ey, 2 -m X
d?x Kk
e, — +— x=0
dt2
d2x
e, == +®2X =0 sesvreer oo e v (i
2 (iii)
k
thLtb, 2= —

m

mgrKiY (iii) GKIU e'eK jbiq (Differntial equation) mgxKiY hv x 1 t Gi gfa” madK vch Kii|
GB mgKiY mgvab Kitj mgiqi md_ mitYi medK Ribv hig] mgKiviUiK mij Qo™Z b
MiZi e'eKjbxg mgiKiY ejv nq|
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8.1.4tmij Qp Z o thi e'eKjbxq (Differential) mgxKitYi mgvaib
mij Qp~Z 0 1bi e'eKjbxg mgiKiY
d2x

O°X 2y = :
a2 FOX =0 s (1)

GB mgiKiYiUi GKiU mgvavb nf"QN

X=ASIN(Ot+0) e oo v e er e (i)
GIU th mgiKiY (i) Gi GKiU mgvavb Zv Augiv ibiav= Deviq hiPvB Kii |
x tK t Gi mitctql e'eKjb Kti ciBN
dx

ot % Asin(mt+0)

dx d .
e gt TAu [sin (ot+0)]

= ® Acos (0Ot+d)

% tK t Gi mitctq e'eKjb Kiij

d?x d(d d

ev, ﬁ :a(d_)t() =0 Ay [cos(wt+d)]
= -m2Asin (0Ot+5 )
2

ev,% = - 2Asin (® t+8 )------- (iii)

(iii) bs mgrKitY (i) bs moiKiY e"envi Kti Avgiv ciBN

A ir x = Asin(ot+ ) mgiKiY (1) tK imx Kii
My ivs x = Asin(ot+3) mij Qp~Z o thi e'eKjhig mgKitYi GKiU mgvab |

miimstglc
mgiqi mi_ e E Ae ubi crieZbiK MiZ efj Ges hLb tKib e zbi"6 mgq cici GKU ibi™6
e YAIZg Kii ZLb e ¥ MiZtK chig MiZ eij |

Avevi hLb tKib e zmijtilig Ggbfite t7vij th ZiY mitYi mgibguzZK 1 1lecixZgip nq Ges
e Wibi"6 mgq cici GKB Ae vib idii Aidm ZLb e & MiZtK mij Qn~Z MiZ etj|
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ciViET g§vgb

K. mVK DEtii citk INK Py (V) b

1] MZejiZ exgN
(K) mgtqi mt_e & b ciiezZb]
(L) mgiqi mi_e E Ae b ciieZb by Kiv]
(M) tKvbiUB bq]

2] mij Q> Z "0 tbi tETN
(K) Z1Y mifY1 mgibgnZK 1 leciiZgip
(L) Z1Y mifYi mgibgnZK 1 mggin
(M) ZiY mitYi e” woguwzZK 1 iecixZgix
(N) tKvbiUB bq]

3] mij Qv Z MiZi e'eKjbig mgiKitYi mgvab ni"QN

(K) x=Asinot (L) x= ont’% axt?
(M) y = tanmt (N) y = xsinmt

4] tKibwWi MZ chief MiZ -

(K) tij Miox (L) tgwWiMvox
(M) cy,_ex (N) cm]
msif[3 ck

1]  chief MiZi msAvijLig]|

2] mij QpZ MZi msAvijLy|

3] chgKitji msAvijL]

41 mij Qn~Z MiZi mgxKiYil vjLip|

5] mij Qn~Z MiZi e'eKjbxg mgiKiYiui mgvavb 1j Liy|

BDibU 8 chv #195



GBP.Gm.im fcig

cW-2
mij Qp"Z (O tb KYvi miY, teM I ki3

DITk"

G cW tkil Aicib

o mij Qp Z KWi miY K Zv ejiZ ciiieb,
o mij Qp Z KYvi fetMi aib iKifc Zv L'V KiiZ ciiteb,

o mij Qp Z KYvi MiZ 1vZ ki® maiK eYbi 1™ 1Z cuiteb,

o fJLPETE mindh™ mig Q™ Z KYvi MiZ eYby KitZ ciifeb,

o mij Qp Z MiZi 11T tg wSK ki3 a‘eK cgiY KiiZ ciiteb]
8.2.1tmij Qv Z U b mspus verfb iwk

Augiv Rub, mij Qn~Z (" tbi e'eKjbrg mgiKitYi GKiU mgvaib ni"Q
x = Asin (ot+0)]

ArmiY, x = Asin (Ot+3) ... ov. ees s e (i)
x TK't Gi mictql e’eKjb Kfi ciB

d d .
teMv = d_)t( =g (Asin (0t+0)
V= MA COS (O+0) ..o cvv ovs e e e e (i)

(i) bs mgiK1Y t_1K €iB sin (wt+9) :%

2
in2 _X2
ey, sin¢ (wt+J) =2

cos (wt+d) =4/1-sin2(mt+d)
2
X
[
A2 - X2
N\ a2

(i) bs mgiKitY cos(mt+3) Gi gib emiq ciBN

A2 - x2
V=mAAN /—X
A2

Ao VEONAZ X2 (iii)

mij Qn~Z MiZmaib KYvi tfeM miY x Gi Dci woFikij| teiMi mievP gib migve vitb A wrx =0

tZ cilg hig|
. Viax = @\ A2-02
A_VI’, Vmax = ®A

mij Q»°Z MiZ

chv #196



ci_ieAb

(ii) bs mgiKiYIK mgtqi micty] e'eKjb Kii KWi ZiY cvlgr high
dv d

a=" =g [@Acos (®t+0)]

= — w2Asin (0t+3)

el, a=— m2x
mig've vtb x =0 Ges tmLvtb Zi1Yi gwb kb Ges ZitYi gib miev'P nte mievP e vii x =A b
a__ =— A

max
FYWZK Py e$ig ZiY mifYi iecinZ Arfgin|

. — 2
"amax WA

8.2.2tmij Q»°Z ~ 0 thi 1T ki3
aivhik, O biZ KYvi Fi m Ges teM v

AZGe, MZki3 = % mv?

-4 no WRZR)P

= % m ®2 (A2 x2)

:% m.% (A2-x2) [Q w= \/%}

= % K (AZ-X2) .. oot oo oo e e . (i)
e KYii mige vib A wx=0 "itb feM mie/'P
AZGe, mte'P MiZki3 nieN

Kmax :% k (A2-07)
:% KAZ . oo e e e (ii)

Avert, e KYii teM mewaK 1e vii A wr x = A vib meiba

AZGe, meiba MiZki3 nieN
Kmin

mgivs mij Qn~Z MiZtZ ~ (b biZ tKib KYvi MiZki3 Th" niZ miev”P% kA2 ch$ niZ citi|

i 1Z ki3 : Avgiv Rub mij Qp™Z MiZi 11T KihKixeJ, F=kx, [e] eBiii GIRU KZK ch
etj 0— 0 e g nigiQ]]
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GB ej ciqiM tKib e z Ae b T_IK x+dx Ae b WSz nij KZ KR
dw = Fdx
mig've Wb 1 _IK e @i miY x nij KZ KR

X X 1
_ _ — = k2
w= dex , W= kadx ,W—2 kx
0 0
enntii tKib GIRU GB crigrY KiR malv™b Kitj Zve i v iZki3 intmie mAZ nie|

AZGe mij Qv Z MiZi tT ~ (> biZ KYvi th tKib A wr gitZi iefe ki3 ev i 1Z ki3 nt’Q

U= % kx2 thLith x = Asin(wt+8) | mig'e vtb A_ir x=0 Ae vtb KYwUi i 1Z kwi’-%ko2 =0

mewaK 1e vii A wr x=A Ae itb
I 1Z ki3 miel'P nie

1
. == kA2
.U —2kA

L .- - . ) 1 “
mgivs mij Qp Z MiZiZ O biZ KYi v 1Zki2i1 gib meib: kb niZ mieP > ka2 ch$ niz

citi|
&

A

|

|

|

|

|

|

|

:

|
-A o A
tg husK ki3 E = Mizki2 + iefe ki@

1 1

:E(Az-xz) ‘2 o

2 1,51 45
kA—2kx+2kx

Nl N
§r\>
)
=
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Dctii mgKiY 11K egi hig tgiU husK ki3 a‘eK|

kA2

Y

1

Il
Nl»—

¢

AT X
8.2PT :

mewaK e vii MiZkiBi gib kb 1IKSz 1Zki2i gib miel'P| AZGe, tgil ki3 E= o+% kA2=%kA2

Averi mig've vtb 1 1iZkiBi gib kb IKSAZKiB1 gib miev”P% kA2

AZGe, tgU KB E=0 +% kA2 :% kA2

s Ea A2 [k GKIU a‘eK]
tol ki3 1e i eiMi mgibguZK|

mij Qp>Z MZi tLT 121k, MiZki3 1 g ki3 mgq ebvg ki3 tjLiPET D ich :
mij Qv Z MZi Rb”

1 1
MZki3, K =5 mv2 €, K=5 mm2AZcos2(mt+3)

1 k 1
el, K=5 m AZcos2(mt+0) e, K=75 kAZcos2(mt+0)

AZGe mgiqi mictq K Gi ciieZb ibaifc nie]

MiZzki3 K

—>mgq ()

8.3 1PT : Mizki3 ebig mgq tjLIPT

I 1ZkiB1 mgKiYil nj,

1
—= 12
U—2 kx

1
Uu=3 kAZsin2(wt+3)
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my ivs mgiqi Dci U-Gi ibFikxjZv ibaifc:

I iZki3

|

— mgq (1)
8.4 PT : v 1Zkr= ebvg mgq 1jLIPT

mij Qv’Z MZi 14T tgiU kiSi gib 5 kx? gib mgtqi miciY AciieiZZ K| AZGe mgii
mitcty tgU ki2i tjLIPT nte ibaiic
kAZ

_ 1
E=»

Y

Ayt

—~

8.5 PT : 7 1Zki=3 ebvg mgq 1jLIP

mvi mst9c

mij Qp>Z (b tb miY t x = Asin (wt+3)

mij Qp~Z (" th teM t v = oA cos (ot+3)

mij Qp~Z 0 th ZiY t a=— 02 Asin (0t+3) = w2x
mijgQpzZ 0tbrizk3tu :% kx2

mij Qp~Z O b MiZki3 t k :% mv?2 :% k(A2—x2)
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K. miVK DEtii citk WK (\) Py 1" b]
1] mij Qp°Z ~0 thi tT fgl ki3 E njiN

(K) oA cos (ot+0) (L) % kA2 sin? (0t+0)

1 1

5 kA2 (N) 5 kA2 cos? (mt+)
2] mij Qp Z O tb KYvi miY?

(K) Asin (ot+0) (L) Atsin (@t+0)

(M) K sin (ot+0) (N) oAsin (ot+0)]
3] mij Qp~Z MiZtZ KYvi teiMi iwkgijv nie?

(K) v = o\ A2-x2 (L) v = ko2

(M) v = - 02x (N) v=mA
L. msiqIB ck
1] mij Qp Z (b MZmatb e & teM mie’P I meiba tKv_vq nie 1jLiy|
2] mij O bMZmoib e MZkiE 11 ZkiEi mi_ mitYi metK vjLip|
3] mij Qp~Z MiZtZ ZiY I miY Gi gfa” maiK 1K?
BDibU 8

ci_ieAb
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cW-3
mij Qp~Z MiZ I efiKii MiZi malK

DITK

G cW tkil Arcib

o mij O Z 0 b I efKii MiZi gta” modK 1jLiZ cviteb,
o 1 0sGi (b eYby KifZ criteb,

o tJLPtli g@tg i Us-Gi KihKix Fi fel KifZ ciiteb|

8.3.1tmij Q>Z O b I efuKii MiZi maiK

aiv hiK, r e'mitai GKIU efiKvi ¢t GKiU KYv myg tKSbK ~4Z o ibiq Mizkij PT 8.3] Aw
Ae g A ir t=0 mgtq KYwU Ates$Z Ges t tmtKU cii KYaUi Ae™1b P i $Z ntj OA e'vimi
Dci KYwli Ae b tF+i op Gi Arfilc x = 0B|

ZAOP =0 nij

X = rcosO

9
t

el, 0=omt

IKSzn =

J. X =rcosmt
T mgiq P ie> W 2 ~+#Z AiZjug Kii|

27 C
COZ? o<+ x B A X

IPT 8.6:

P KYwU hLb efiKii ¢t PjiZ WKie ZLb evimi Dci Arftfic 1™y evm AC elvei ~(b"Z
niZ K] KYaUi teM 1 ZiY ibaijilZ Devig cKik Kiv hig

dx. d .
feM v =137 =g (rcoswt) = —rasinemt

. d d
Ges ZiYa= d_\t/ = 4 (Tosinot) = -©2r cosot = -m2x

coa=— o2

J.aoCc—X

mgivs efKii ¢t AieZbkxj KYvi MIiZ mij Qn~Z MiZi kZ c#Y Kii|
mgivs mij Qn>Z ~ (> b 1btev= Devtg myg efiKvi MIZE mit_ moiKZ |
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(1) myg tKAYK “HZiZ Mizki tKib KYvi t1ET efikvi ct_ii e'vimi Dci Arftfic 1o W mij
~U"b MiZ malb Kii|

(2) mij Qv Z 0 thi tKIYK Kalds Avi myg eFiKvi MiZi tKSYK ~4Z GKB nq|

(3) mij Qn>Z (b b Ges myg efiKvi MIZi chigKvj GKB ng

(4) mij Qp>Z ~ (> thi ve vi efEi e imitai mgib|

I GsRibZ b

I Us Gi GK cv§ GKiU “p Ae vib AWK Aci citS GKIU fiix e zSgiq tUtb 1Qto 1" ij mij
M Z "0 th T Z ntZ K] WPT 8.4(K)-G GKU i Us miaviY Ae g tTLitbyv nigiQ | T
(L)G v Usi g ciS m Fiii e zSyvbvi dij GIU e ciigrY cmwiZ nig UbUb Ae g
mg'e b K]

mig'e vih i UsiUiZ Wb To nij

To =M M
UsiU i Zi 2 ek migii gta” UibUib K Zintj 03K mEbgti,
Ty =ke
GLb k ni"Q v Usii e a‘eK
Somg=Ke e ()

GLb m FilUiK mg'e wb f_tK b1Pi 1"{K A “#Z chS fUtb 1Qto t™ Iqu nj| Fil Dj= eivei A
e vii “yiZ K] gib Kii tKvb GK mgg mig'e b t_iK Fiwli miY nqy (PI-M)| GB Ae 1q
i UsIVIZ Wb T nij mg—T; =ma

Avevi, 01Ki m¥ e’envi Ktil

T, =k(y+e) (MO NSBONNRD DN

...mg - k(y+e) = ma

(ii) bs mgiKiY e'envi Kii

ke - k(y+e) = ma

ke-ky-ke=ma e Te ,,,,,,
ky=ma e o| 7777777
s ZiYa=—Fy | ‘ )
=-602y [CO=\/%} a 'mg
€, acc-y @ o
IPT 8.4:

thinZZiY mitYi mgibgwzZK miivs m Fii e @ mij Qo Z ~ 0 tb ~Up>Z ng| GIT TKHYK

Ko(bwN
_. |k
®= m
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s _2m m
Ges chigKiy T= © -Zn\/;
= Zn\/g [."mg = ke]

S33 i m Gi MiZ mij Qv™Z ~0"b MiZ niZ nij ibtm=3 KZ_tjv cthiR'N

(1) v 0sUtK 1 wZ veK migyi gia” Uib Wb KifZ niel

(2) O tbive vi AKYwi mge vqcmiiY eGi tPiq Kg niZ nfe] ALir A<e

(3) W Us-Gi i DicYlbig niZ nte] ™ v s Gi Fi DfcYlv Kiv by hig, Zintj chigKijR

m+m A
T=2n el (iii) T2 /
GLitb, m, =1 Us-Gi i

(iii) bs mgrKiYiK eM Kii ciBN l

2 4nlm
4n“m S .
T2= Kk Tk T (iv)

A 4

IPT 8.5:

ievfb Fi m Gi Rb” cixlvi mnth” chigkyj T ibYq Kti v Us-Gi Fi m ibYq Kiv hig|] GKiU
tjL1PfT m Gi tecixZ T2 Tich Kitj tjLIU GKU mijtily nie] iPT (8.5)

T2 A 1Q ik t 1K 1 Us-Gi Fi m, inmie Kiv nq|

miimstglc
i UsRibZ ~ (b tbi 191ET chigKij T = 2#\/%

_ m+m5
I 0s-Gi Fi Dicqlv bv Kii chigkv T =2n ”

mij Qn Z Mz chi #204
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K. mVK DEtii citk IUK Py (V) 1" b]

1] mij Qp Z 0 thi 1T miY x Ges ZiY a Gi gta” madK njN
(K) a=-kx? (L) a=kx
(M) a = -kx (N) a =— kx— K/ x3

2] 1 0s RibZ ~0 " tbi 11T chigKyj

(K)T:er\/g (L)T:er\/%

M) T = 2m/mg (N) tKibiU bg

3] v Us-Gi Fi Dicqlv by Kti chigkigh

m.+m
(K) T=2\ |~ (L)T:ZK\/%

(M) T =2m [mg /k (N) T=2mmgm

msifI3 ck

1] mij ™Z 0 b I efKii MiZi gta” modK iK vj Lip|
2| v Us-Gi KihKix Fi Gi msAvijLi|

3| ¥ Gs-Gi KihKix Fi fei Kivi Rb™ 1jLIPTIU A%b Ki‘b|

BDibU 8

ci_ieAb
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cW-4
mij kK

DiTK"

G cV tkil AicibN

mij T vjiKi msAvijLiZ ciifeb,

mij 1 vjiKi ie vi, chigkv, Kedibi msAvijLiZ ciiteb,
mij t7vj MiZi "eikd” 1jLIZ cviteb,

mij 1 vjiKi mbejiijLiZ cviteb,

mij tvjiKi mgKiY cizer b KitZ citeb,

mij T vjiKi mnith™ g’ Gi gib bYq KitZ criteb]

o o o o o g

8.4.1t mij T vjK (Simple Pendulum)

GKiU bgbxg, AcmiiYkij, IRbnxb I ciKnib myvi GK ciiS GKIU 1z fiixe Sgiqiij e &
hi™ ieby evaug G K 11°K “yiZ K Zie Z#K mij T vjK etj]
IKS ev te G iKg tKib mij 17vjK moe bq

MaYiZK inmitei meavi Rb™ G aithi 7K

Kibv Kiv ng] cKZctql GKiU AcmiiYkyj

myvi mnith” 1Ko “p Aejeb 1 tK GKiU fuix

e giq 1 lgng|

mgimn e WK maviY K evmij K eju

nq| C B

'

—~

IP1 8.6
mij K mspud KiZeg msAv
(1) eetth Nz fuix e wiK mgvi mnith” Sgitby ng 2K ee evicU etj| iPfT A ee evicU|
(2) Sgb eyt th i yntZ mgvi mnvth” eetK Sgvtbv ng, ZtK Sgb 1 yetj| PIT O Sib
ey
(3) KhKix ""N" t Sgb i yniZ etei 1K™ chS “#ZiK mij 1 vjiKi KvhKix N ev T yjiKi
N efj| GiK L @viv cKik Kivng|
L=/(+r, ¢=mgi "N,
r=efel ema|
e vi tmig vk 1 vjKicU Gi gave b niZ With ev evtg mewaK th ~#Z AiZpg Kii
ZitK Gi te i efj|

mij Qn Z Mz chi #206



ci_ieAb

cHigb t yjKicU GK o8 1 1K hlv Ti* Kii Aci oS mMiq Aevi ¢_g cit$ idti
Amij GK c¥t vjb ng| PiT eeil B 1o yiZ hili Kii C 1 A ey $Z Miq Aveli B 1 3Z
idii Aimij c¥t7vjb nq|

1 vjbKyj ev chigkvj t GKIU c¥ t7vjtbi Rb™ th mgg jviM ZviK 1 vjbKij ev chigKvj
etj| GIK T Gviv cKik Kiv nq|

tmiKU K t th vjiKi vjbKej B tmtKO ZaK tmiKU 1K etj]

Kalws t GKIU mij 1 vjK iz tmtkiU hZ tjv c¥ vgb madb Kti ZiK Zvi Kolws eij|

GtK n @viv cKik Kivng| t tmtKiU N msL'K c¥ t7vjb ntj GKK mgiq % msL'K c¥ tujb

N
ngl .. n=;

“kv t hv viv VKT th tKib ggiZi Ae vb 1 MiZi 1K ibi ™k Kiv ng ev e®y hig ZiK “ku
eij|

8.4.2 t mij fvjiKi MiZ
alv hiK, GKiU mij f vjiKi etei i m Ges [/
KihKix N° L (PT 8.7) t vjKicUul
mg'e b OA iZ KKt IRb mg ibiPi
T 1K wgy KE hv myvi Ub @viv ckigZ nq
icUlU hLb mig'ie tb OA niZ 0 TKitY 1ePir
ntq oB “itb Avtm ZLb ictUi IRb mg "W
Dotk fiM nig hig] GKIU myv eivei
mgcos® Ges AciiU  mgie bl 1iK
mgsin®
mgcosO mygvi  Uitbi @viv ckigZ nq Ges
mgsin. KihKix Dcoisk ej intmte wcUUiK
mige vibi 1 K wbig Avim| migie Wb niZ
PvjKictUi ie i x nij

KihKix ej F=-mgsin® [thinZZKhKix ej mitYi ilecinZ v 1K tminZz
FYiZK Py e"envi Kiv niqiQ]
0 Ly 11z nij sin6 = 0 tjLv hig|
. F=-mg0

mg x
L

BDibU 8 chv #207



GBP.Gm.im fcig

KihKix efji Rb" ZiY anij
F=ma

X
S.oma=-mg

9

a=—1

X

it 6 "vtb bt 6 VK Rb"% GKiU a‘eK| GiK w2 fiv cKik KifjN
a=- (,02 X
J.ao —X
A r ZiY oc — miY|
GUmij Qp Z O tbi KZ] mgivs Tie vil mij T vjiKi MiZ mij Qo™ Z MiZ, thLitb
o2 =4
L

com=n |2
com i

myivs mij T vjiKi t7vgb Kvj ev chigKj

T:2—7t = 27t\/E
o g
D uniY

GKIU mij 1 vjiKi mgvi N 98cm Ges 1 vjKictUi evmia 0.0129m nij T vjbKvj 1bYq Ki|
(CitTY "vtb ArFKIR ZiY = 9.8ms™2)

Avgiv Rub,
To Zn\/g GLuth,
g mgvi "N° ¢ = 98cm
S =2%3.14% % =0.98m
' “VJbKij T =2
~ 19929 FUbKy ]
=6.287\/7gg AFKIR ZiY, g = 9.8ms2
= 2 tmKU| ictUi emia, r =.0129m

L=/7+r=.98+.0129 =.9929m

8.4.3 tmij tvjtKi mhejy

GKIU mij 1™y jK AT ve vii “yiZ Kij ibtv3 m¥_ tjv tgib PjteN

(1) mgKvj m¥ t tKSYK e vi Ly AT nij tKib wbrt6 “itb w6 1 vjiKi cizl tvjtbi Rb’
mgvb mgq jviM|
ArglLae KijTae]
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(2) "N mF t TKOYK ve Vi Ly AT ntj tKib o6 “vib GKiU mij 1 vjiKi T vjbKej KihKix
N L Gi eMgi i mgibguZK|

A_ir Tory[L, hLb g= a'e|

(3) ArfKhqg ZitYi mF t tKOYK e vi Ly AT nij (4° Gi gta” wKij) tKib b6 mij
P yjiKi Rb™ 1 vjbKej ArfKlig ZiYi eMgg i € ibguZK|

A Toc% [hLb L= a‘e]

(4) Ftii m¥F t tKOYK e vi Ly AT nij (4° Gi gfa” Kij) tKib w6 “vib GKiU mij
Fyvjiki bk wetOi Fi, AKIZ.A_ev Devitbi Dei ibfi Kii b

8.4.4t1 b Kyt mgiKiY ciZev'b

GKiU mij 17vjiKi KvhKix N L, T vjbKvj T Ges tKib ~vtb ArFKIR ZitYi gib g nij,
mij tvjtki “INT m¥ niZ ciBN

T oL —==-<(i)
Ges ArFKIR ZitYi m¥ niZ cBN
T % -------- (i)

(i) 1 (ii) GKIT Kti ciBN

L
T p—
/s

GLvtb k GKiU mgibgwzZK a‘eK| 1bi'é vib ibi™6 " IN'i GKIU mij t vjK wbig T vjbKij 1bYq
Kii hi™ LT, g Gi gib (iii) bs mgKitY emitbv ngq Zintj t~Lv hig k = 2,

: T—2n/\/£
S T= ;

GUB mig t vjiKi t v gbKidj i moiKiY|
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8.4.5 t mij t vjiKi mnith” g Gi gib 1bYq

ZE t AfKI etji cfite gpfite coS e 1 teM epxi niitK AFKIR ZiY etj| miji vjiKi
P vjbKyj T KihKix ““N' L Ges ArfKIR ZitYi gib g nij,

L

T=2n\[= S

n\ﬁ -

&, T2 = 4m2 = L

g L | I

eI, = 42 = o

y g =4am T2 """" (')
v AT f

PT 8.11

ierfb "N L Gi Rb™ 1erfb 1 vjbKij T 1bYg Kii L-T2 tjL niZ % Gi gib fei Kii (i) bs
mgiKitY emitj g Gi gib cvlgi hife]

KvhcYiji

(K) LibYg tugWi tdji mnvth” migvi “N° 7 Ges =i2w K'uijcimi minvth”™ etei €m d 1bYq
Kivng| etel e"vmvar:% tel Kii KihKix "N L = /+r ibYq Kiv ng|
T ibYq t bt o “vib mij ik ViKUK mige v t 1K 4° Afcqlv Kg tKOIYK 1e it
GK citk Ggbfite GKUZUtb 1Qfo ™ Iqy ng hiZ GiU “yiZ K] GKWU _vgv Nioi minvth”

20 ev 25 W c¥ t7vjibi mgqg wbYqg Kii H mggiK fvgb msL'v v"iq M Kii GKWU c¥
P vjtbi mgg A wr tvjbKyj T fei Kivng|

L . e i i s A g s
Mo E IbYq t mZi KvhKix “"N* L ciieZb Kii ierfb KihKix & IN'T Rb™ 1 vjbKv T

ibYq Kiti ciZ 19111 1 vjbKitji eM A wr T2 fei Kivng| GKIU QK KiMiRi x ALYl KihKix
TN L Gi erfb gib Ges y At Aibyi%K toijbKitji eM T2 Gi gib “veb Kii T2-L
tJLIPT A%b Kiv ng| tjLIPTW g 1e>"Wgx GKIU mij filv nte (P1 8.10) G mij fiLvi
Dci th tKwb ie>"yp T 1K x Atli Dci PM Ges y AtYli Dci PN jo Ubvng| Gie ¥ Rb’
PM=T2 1 0oM=L]| L I T2Gi g (i) bs mgiKitY emtq g Gi gib IbYq Kiv hite]
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djvdj y
g=4n’ > N p
OM
_4.29M
=4n ON T
T2

© L—>»M
iPT 8.10

mZKZy

(i)  TvJiKi ve vi thb 4°Gi feik bv ng|

(i) mgy mi* I cKnib niZ nie|

(i) 1 vjbKvj mVKfite 1bYq KitZ nie|

(iv) KihKix ""N" mivKfite crigic Kiv DIPZ|

D uniY

1m KihKix "N 1eitkd GKiU mij tvjK ciZ vgibiU 30U tvjb madb Kti| cixqivi  vib AFKIR
ZiiYi gib ibYq Ki*b|

Avgiv Rub, GLuitb,
i KihKixr N L = 1m
T= Zn\/% KalbisK f =30 min-1
1
el, T2 :4n2% =5 sl
N |
VjoKij T=% =251
ev,g=4n2L2 T iybKy f
T AFKIY ZiY g=2

- 2 1
9= @17

=9.87 m/s2

mvimstq[c

mij t7jK t GKIU Fvix AigZbnib e KYviK GKiU IRbnib, bgbig I AcmiiYkxj migv i iq Sgiq
"t GU hi” NIY Giotq vabfite “yiZ cifi Zte GIK mij tvjK eij|

KihKix "“N" t Sgb ey 1K efei FiitkKo™ chS “#ZiK mij T vjiKi KihKix 7N etj|

mij tygiKi bk T = 2!1’\/%

mij vtk MiZ mij tvmiz|
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ciViET g§vgb

K.
1

2

3

miVK DEtii citk WK 1Py (v) 1"b]

L-T2 tjLPETi cKiZ. tKibil?

(K) Alaek (L) T ATHK 1Q Kvix mij fiLyv
(M) Dfg AItK 1Q Kvix mijtilv  (N) gf ve> Wgx mijiLy|

mij ik ygb K ji mgKiY tKibil?

L _. Lt
(K)T—er\/; (L)T—\/;
7= 00T =+Ts
KvhKix ““N" ni"QN

(K) Szb e y_iK efei fiitKy™ chS "#Z

(L) Syb e y_iK etei Dci chs "#Z

(M) Sgb e y_iK etei 1bP chS “#Z]

(N) mgvi "N+ efei e'vm

msiq[3 ck

1
2
3
4
]
6

mij vjiKi msAvijLi]

ie Vi, Kadws 11 vgbKtgi msAvijLig]

PujbKij i mgrKiYiu L]

mij TvjiKi mF_fjvieeZ Ki‘b|

mij T vjiKi tKIYK 1e vi 4° Gi gta” ivLv ng tKb eYby Ki‘b]
L - T2 1jLPTi cKiZ.IKilc nie ijLip|

1IPbigK ck

1
2
3
4
]

6
7]
8l

mij QpZ 0 b MiZ €LV Ki'b]

mij Qp>Z O fbi msAvt_tK Gi e'eKjbig mgiKiYiu cizer'b Kib|

t™Lvb th, x = Asin (ot +8) mij Qp~Z (" thi e'eKjbxg mgiKitYi GKiU mgvaib|

mij Qp>Z O fbi T KYvi iefe ki 1 MZki3i iwkgrjvibYq Kib|

FLPETE minith™ mi§ Qp™Z ~ 0> thi chigKitj i terfb 1o 3Z iefeki3 | MzkiBi ZiiZg'
eYby Ki*b|

tLib th, Tre i G Z mij tvgiKi MZ mij Qp™Z  0"b MZ|

mij VK jbKidji mgKiY T = er\/% ciZer'b KiY|
GKiU mij 1 vjKi mnith™ iIKFite tKib vibi ArFKIR ZitYi gib ibYq Kiteb eYby Ki‘b|
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