
fl¼kar

fp=k E 8.1 eas n'kkZ, O;oLFkk ij fopkj dhft,A blesa {kSfrt ry ls dks.k θ

ij vkur ,d lery ij lagfr M
1
 dk jksyj j[kk gSA lagfr M

1
 ls ,d /kxk

ca/k gksrk gS ftlosQ nwljs fljs ij ,d iyM+k yVdrk gSA /kxk vkur rRo osQ fljs
ij yxh f?kjuh ls xq”kkjk tkrk gSA iyM+s ij Hkkj j[kdj jksyj M

1
 ij cy yxk;k

tk ldrk gSA v
1
 osx ls xfreku lagfr M

1
 ij yxusokyk cy gS

W = M
1
g sin θ – f

r

;gk¡ f
r 
yq<+dus osQ dkj.k ?k"kZ.k cy] M

1
 jksyj dk nzO;eku rFkk W èkkxs esa oqQy

ruko (W = fuyafcr Hkkj)A f?kjuh vkSj /kxs osQ chp ?k"kZ.k dks ux.; eku fy;k
x;k gSA

mís';
xq#Ro cy osQ dkj.k vkur lery osQ vuqfn'k fdlh jksyj ij yxus okys vèkkseq[kh cy
dks Kkr djuk rFkk cy ,oaa sin θ  osQ chp xzki+Q vkysf[kr djosQ vkufr dks.k ls blosQ
lacaèk dk vè;;u djukA

midj.k rFkk lkexzh
pk¡ns rFkk f?kjuh lfgr vkur lery] jksyj] ckV
isVh] dekuhnkj rqyk] fLifjV ysfoy] iyM+k rFkk
èkkxkA

ç;ksx 8

fp=k E 8.1  vkur lery osQ vuqfn'k v|kseq[kh cy Kkr djus dh

izk;ksfxd O;oLFkkA

f?kjuh

iyM+k, M2
nzO;eku, M3

W M M= ( + )2 3

M1

jksyj

fLFkj v

pk¡nk

v

fp=k E 8. 2 cy funZs'kd vkjs[k
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dk;Zfof/

1- fp=k E 8.1 esa fn[kk, vuqlkj vkur lery] jksyj rFkk iyM+s ij nzO;ekuksa dks
O;ofLFkr dhft,A ;g lqfuf'pr dhft, fd f?kjuh ?k"kZ.kghu gksA ;fn vko';d gks
rks bldk Lusgu dhft,A

2- eku yhft, vkjaHk esa W dks bl izdkj lek;ksftr djrs gSa fd jksyj vkur lery
osQ 'kh"kZ ij fojke dh fLFkfr eas BgjsA

3- iyM+s ls y?kq pj.kksa esa nzO;ekuksa dks ml le; rd ?kVkb, tc rd fd jksyj fu;r
osx ls vkur lery ij yq<+duk vkjaHk ugha djrkA Hkkj W rFkk θ dks Hkh uksV dhft,A
tSls gh jksyj uhps dh vksj yq<+duk vkjEHk djrk gS ml fLFkfr esa cy funsZ'kd vkjs[k
fp=k E 8.2 esa n'kkZ;k x;k gSA

4- θ  osQ fofHkUu ekuksa osQ fy, pj.k 2 o 3 dks nksgjkb,A izs{k.kksa dks lkj.kh esa uksV
dhft,A

izs{k.k
xq#Ro tfur Roj.k g = ...ms-2

jksyj dk nzO;eku =  (M
1
)g

iyM+s dk nzO;eku =  (M
2
)g

xzki+Q vkysf[kr djuk
sin θ rFkk W osQ chp xzki- Q vkysf[kr dhft, (fp=k
E 8.3)A ;g ljy js[kk gksuk pkfg,A

ifj.kke
pw¡fd W rFkk sin θ osQ chp xzki+ Q ,d ljy js[kk gS] vr%
izk;ksfxd =kqfV;ksa dh lhek osQ Hkhrj vkur lery osQ
vuqfn'k v/kseq[kh cy sin θ osQ in osQ vuqozQekuqikrh gS]
;gk¡ θ  lery dk vkufr dks.k gSA

iz;ksx 8

1

2

3

ozQe la[;k θ° sinθ iyM+s ij j[ks nzO;eku
M

3 
(g)

cy
W= (M

2
+ M

3 
) g (N)

lkj.kh E 8.1

fp=k E 8. 3  W rFkk sin θ osQ chp xzki+ Q
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lko/kfu;k¡
1. fLifjV ysfoy dh lgk;rk ls ;g lqfuf'pr dhft, fd vkur lery {kSfrt i`"B

ij j[kk gS vFkok ughaA

2. f?kjuh ?k"kZ.kghu gksuh pkfg,A

3. est vFkok nwljh oLrqvksa dks fcuk Li'kZ fd, Hkkj eqDr :i ls fuyafcr gksuk pkfg,A

4. jksyj dks fcuk liZ.k fd;s yq<+duk pkfg,A

5. Hkkj W dks y?kq pj.kksa esa de fd;k tkuk pkfg,A

=kqfV;ksa osQ Ïksr
1. fu;r osx dk xyr vuqeku gksus osQ dkj.k =kqfV gks ldrh gSA

2. gks ldrk gS fd f?kjuh ?k"kZ.kghu u gksA

3. ;FkkFkZiwoZd ;g fu/kZfjr djuk dfBu dk;Z gS fd jksyj dc fu;r osx ls xfr izkjaHk
djrk gSA

4. gks ldrk gS fd vkur i`"B ,d leku :i ls [kqjnjk (#{k)@fpduk u gksA

5. gks ldrk gS fd ckV&isVh osQ Hkkj ekud u gksaA

ifjppkZ

lery dh vkufr esa 'kwU; ls vkjaHk gksdj T;ksa&T;ksa òf¼ gksrh tkrh gS R;ksa&R;ksa mg  sinθ osQ

eku esa Hkh òf¼ gksrh tkrh gS rFkk blh osQ vuqlkj ?k"kZ.k cy esa Hkh òf¼ gksrh gSA vr% pje

?k"kZ.k rd W = 0 gesa /kxs ij dksbZ ruko vuqiz;ksx djus dh vko';drk ugha gksrh gSA

tc ge dks.k esa vkSj o`f¼ djrs gSa rks (mg sin θ – f
r
) dks larqfyr djus osQ fy, èkkxs

esa usV ruko dh vko';drk gksrh gS vU;Fkk jksyj v/kseq[kh Rofjr xfr djus yxsxkA

W dk ;FkkFkZ eku fuèkkZfjr djuk dfBu dk;Z gSA blosQ fy, ge ;g dj ldrs gSa fd

igys ge og ruko W
1
 (< W) Kkr djsa ftl ij jksyj v/kseq[kh xfr djuk vkjaHk djrk

gS rFkk fiQj og ruko W
2
 (> W) Hkh Kkr djsa ftl ij jksyj mifjeq[kh xfr djuk vkjaHk

djrk gSA rc ge ( )
=

1 2
W  + W

W
2

 ys ldrs gSaA
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Lo&ewY;kadu
1. ,slk dksbZ mnkgj.k nhft, ftlesa ?k"kZ.k cy dh fn'kk ogh gks ftl fn'kk esa oLrq xfr

dj jgh gSA

2. vki jksyj rFkk vkur lery osQ chp yksVfud ?k"kZ.k xq.kkad Kkr djus osQ fy, xzki+Q
dk mi;ksx fdl izdkj djsasxs\

3. v/kseq[kh cy ,oa lery osQ vkufr dks.k osQ chp D;k lacaèk gS\

4. vki ;g oSQls lqfuf'pr djsaxs fd jksyj fu;r osx ls v/kseq[kh@mifjeq[kh xfr dj jgk gSA

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1. xzki+ Q ls mlosQ var% [kaM rFkk izo.krk Kkr dhft,A nh xbZ lehdj.k ls
budh O;k[;k dhft,A

2. iyM+s ij nzO;ekuksa dks lek;ksftr djosQ jksyj dks vkur lery osQ mQij
dh vksj xfr djkb,A W′ rFkk 0 sin θ osQ chp xzki+ Q ij fVIi.kh
dhft,] ;gk¡ W′  og nzO;eku gS ftls jksyj dks vkur lery ij mQij
dh fn'kk esa xfr djkus osQ fy, iyM+s ij j[kk tkrk gSA

iz;ksx 8
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mís';
lyZ&midj.k }kjk fn, x, rkj osQ inkFkZ dk ;ax dk xq.kkad Kkr djukA

midj.k
lyZ&midj.k] [kk¡psnkj ckV] izk;ksfxd rkj] LozwQxs”k] fLifjV ysfoyA

lyZ&midj.k
blesa nks èkkrq osQ izsQe P rFkk Q gksrs gSa tks ,d nwljs
osQ lkFk bl izdkj dCtsnkj gksrs gSa fd ,d nwljs osQ
lkis{k mQèokZèkj fn'kk esa xfr dj losaQA (fp=k E

9.1)A
blesa ,d n`<+ ozQkWl ckj izsQe gksrk gS ftlosQ ,d fljs
ij ,d fLifjV ysfoy fVdk gksrk gS rFkk nwljk fljk
ekbØksehVj LozwQ c dh uksad ij j[kk gksrk gS rFkk ;g
uksad ,d vU; ozQkWl ckj ls gksdj mQèokZèkj xfr dj
ldrh gSA bl ekbØksehVj esa ,d pfozQdk gksrh gS
ftl ij ifjf/ osQ vuqfn'k 100 cjkcj Hkkx vafdr
gksrs gSaA blosQ ik'oZ esa ,d jSf[kd LosQy mQèokZ/j
tqM+k gksrk gSA ;fn nksuksa izsQeksa esa dksbZ lkis{k xfr gks rks
fLifjV ysfoy {kSfrt ugha jgrk rFkk ok;q dk cqycqyk
fLifjV ysfoy osQ osaQnz ls foLFkkfir gks tkrk gSA bl
cqycqys dks okil bldh ewy fLFkfr ij ykus osQ fy,
isap dks mQij vFkok uhps ykuk gksrk gSA og nwjh tks
isap dh uksad r; djrh gS mlls gesa nks izsQeksa osQ chp
dk lkis{k foLFkkiu izkIr gksrk gSA

;s nks izsQe loZle leku inkFkZ osQ yacs rkj }kjk
leku n`<+ {kSfrt Vsd ls fuyafcr gksrs gSaA rkj B dks
izk;ksfxd rkj dgrs gSa rFkk rkj A lanHkZ rkj osQ :i
esa dk;Z djrk gSA bu P

 
rFkk Q]  I+kzsQeksa osQ fljksa ij

ç;ksx 9

fp=k E 9.1 Y dk eku Kkr djus osQ fy, lyZ&midj.kA
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gqd H
1 
rFkk H

2 
yxs gksrs gSa ftuls Hkkjksa dks yVdk;k tk ldrk gSA lanHkZ rkj osQ gqd H

1

ls ,d fu;r Hkkj W 
 
yVdk;k tkrk gS tks bls rkfur j[krk gSA

gqd H
2 
ls ,d gSaxj yVdk gksrk gS ftl ij [kk¡psnkj ckV j[ks tk ldrs gSa rkfd izk;ksfxd

rkj ij cy dk vuqiz;ksx fd;k tk losQA

fl¼kar
;g midj.k gqoQ osQ fu;e ij dk;Z djrk gSA ;fn f=kT;k r rFkk yackbZ L osQ rkj esa cy
F ( = Mg)  vkjksfir djus ij mldh yackbZ esa gqbZ o`f¼ l gS] rks fn, x, rkj osQ inkFkZ dk
;ax dk xq.kkad%

=
π

2

MgL
Y

r l

dk;Zfof/

1- nksuksa gqdksa ls Hkkj yVdkb, rkfd nksuksa rkj rkfur jgsa vkSj fdlh Hkh izdkj dh ,saBu
ls eqDr gks tk,aA lanHkZ rkj ls osQoy ,d fu;r Hkkj  W yVdkb, rkfd og ruk jgsA

2- izk;ksfxd rkj dh yackbZ] blosQ Vsd fcanq ls ml fcanq rd tgk¡ ;g I+kzsQe ls tqM+k gS]
ekfi,A

3- LozwQxs”k dk vYirekad Kkr dhft,A izk;ksfxd rkj dk O;kl] blosQ yxHkx 5 fHkUUk
¯cnqvksa ij rFkk gj ¯cnq ij nks ijLij yacor fn'kkvksa esa Kkr dhft,A rkj dk ekè;
O;kl vkSj f=kT;k Kkr dhft,A

4- I+kzsQe ls tqM+s ekbØksehVj LozwQ (isap) dk pwM+h varjky rFkk vYierkad Kkr dhft,A
bl izsQe dks iasp }kjk bl izdkj lek;ksftr dhft, fd blls tqM+s fLifjV ysfoy dk
cqycqyk Bhd chpksa&chp esa gksA ekbØksehVj dk ikB~;kad uksV dhft,A

5- izk;ksfxd rkj ls tqM+s gSaxj ij ckV jf[k, rFkk bu ckVksa dks 0.5 kg osQ pj.kksa esa jf[k,A
izR;sd ckV j[kus osQ i'pkr fLifjV ysfoy osQ cqycqys dks Bhd eè; esa ykdj
ekbozQksehVj osQ ikB~;kad uksV dhft,A fiPNV =kqfV ls cpus osQ fy, lkoèkkuh cjfr,A

6- rkj ij ckV p<+krs gq, (Hkkj esa o`f¼ djrs gq,) yxHkx 8 izs{k.k yhft,A

7- rkj ls 0.5 kg osQ pj.kksa esa Hkkj de djrs gq, pj.k 5 dh Hkk¡fr ekbozQksehVj dk
ikB~;kad yhft,A

iz;ksx 9
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izs{k.k

rkj dh yackbZ L ¾ ...

LozwQxs”k dk pwM+h varjky  ¾ ...

LozwQxs”k osQ o`rh; LosQy ij Hkkxksas dh la[;k  ¾ ...

LozwQxs”k dk vYirekad ¾ ...

LozwQxs”k dh 'kwU;kad =kqfV ¾ ...

lkj.kh E 9-1& rkj osQ O;kl dk ekiu

ekè; O;kl ('kwU;kad =kqfV osQ fy, la'kksfèkr) = ...

    ekè; f=kT;k    = ...

foLrkj l dk ekiu

ekbØksehVj LozwQ dk pwM+h varjky  = ...

o`Ùkh; LosQy ij Hkkxksa dh la[;k = ...

ekbozQksehVj LozwQ dk vYirekad = ...

xq#Roh; Roj.k] g =

1

2

3

4

5

ozQe
la[;k

fdlh Hkh fn'kk osQ vuqfn'k
ikB~;kad

ekè; O;klyEcor fn'kk osQ vuqfn'k ikB~;kad

eq[;
LosQy

ikB~;kad S

(cm)

o`Ùkh;
LosQy
ikB~;kad

n

O;kl
d

1
 =

S + n × L.C.
(cm)

eq[;
LosQy
ikB~;kad
S (c)

o`Ùkh;
LosQy
ikB~;kad

n

+
= 1 2d d

d
2

 (cm)

O;kl
d

1
 =

S + n × L.C.
(cm)
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ifjdyu

lkj.kh E 9.2 esa fjdkMZ fd, x, izs{k.kksa osQ vk/kj ij fdlh Kkr Hkkj osQ dkj.k izk;ksfxd
rkj esa gksus okys foLrkj dk ifjdyu fd;k tk ldrk gS tSlk fd lkj.kh E 9.3 esa fd;k
x;k gSA

iz;ksx 9

lkj.kh E 9-2& Hkkj osQ lkFk foLrkj dk ekiu

1

2

3

4

5

6

7

8

ekè; ikB~;kad

(kg)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

a

b

c

d

e

f

g

h

ozQe
la[;k

izk;ksfxd rkj ij Hkkj ekbozQksehVj LozwQ dk ikB~;kad

Hkkj c<+krs gq,
x

cm

Hkkj ?kVkrs gq,
y

cm

+  
    

x y

2

cm

1.5kg osQ
fy, foLrkj

M (kg)

a) 2.0 d) d - a

b) 2.5 e) e - b

c) 3.0 f) f - c

Hkkj
M (g)

ekè; ikB~;kad
(cm)

ekè; ikB~;kad

lkj.kh E 9-3& fdlh Hkkj }kjk gq, izLrkj dk ifjdyu

1

2

3

ozQe
la[;k
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∴ ekè; foLrkj
(a-d)+(b-c)+(c-f)

=
3

= ... cm 1.5 kg osQ fy,

izk;ksfxd rkj osQ fy, ;ax dk xq.kkad Y :

=
π 2

MgL
Y

r l
2

= ...N / m

xzki+ Q
;ax osQ xq.kkad Y dk eku l rFkk Mg osQ chp xzki+ Q vkysf[kr djosQ Hkh Kkr fd;k tk ldrk
gSA Hkkj dks x– v{k rFkk foLrkj dks y– v{k osQ vuqfn'k vkysf[kr dhft,A ;g xzki+ Q ,d

ljy js[kk gksrk gSA bl ljy js[kk dh izo.krk 
l

M

∆
=

∆
 Kkr dhft,A bl eku dk mi;ksx

djosQ Y dk eku Kkr dhft,A

ifj.kke
rkj osQ inkFkZ dk ;ax dk xq.kkad (vèkZlkj.kh fofèk dk mi;ksx djus ij)

= Y ± ∆Y  N/m2

(xzki+ Q }kjk) = Y ± ∆Y  N/m2

=kqfV
∆M (M osQ ekiu esa vfuf'prrk) dks naM rqyk@HkkSfrd rqyk }kjk ekud ckV isVh@vFkok
fu;r èkkfjrk dh ikuh dh cksryksa dk mi;ksx djosQ Kkr fd;k tk ldrk gSA

Kkr nzO;eku osQ izR;sd [kk¡psnkj ckV osQ M esa ifjorZu tSls ∆M
1
] ∆M

2
 Kkr dhft,A budk

ekè;eku ∆M
1
Kkr dhft,A ;g M esa vfuf'prk (∆M) gSA

∆L – L dks ekius osQ fy, mi;ksx gksus okys LosQy dk vYirekad

∆r – r dks ekius osQ fy, mi;ksx gksus okys LozwQxs”k dk vYirekad

∆l – foLrkj l  ekius okyh ;qfDr dk vYirekadA

lko/kfu;k¡
1- rkj osQ O;kl dh eki fofHkUUk fLFkfr;ksa (¯cnqvksa) ij dhft,A rkj dh ,d lekurk

dh tk¡p dhft,A

2- rkj ij Hkkj p<+kus@mrkjus osQ i;kZIr le; varjky osQ i'pkr gh fLifjV ysfoy dks
lek;ksftr dhft,A
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=kqfV osQ Ïksr
1- Hkkj p<+kus osQ i'pkr~ rkj dk O;kl ifjofrZr gks ldrk gSA
2- foLrkj ekius dh ;qfDr esa fiPNV =kqfV gks ldrh gSA
3- rkj osQ O;kl esa vlekurk gks ldrh gSA

ifjppkZ
iz;ksx esa ekih xbZ jkf'k;ksa esa ls fdl jkf'k dh eki esa ifj'kq¼rk osQ dkj.k Y ;ax osQ xq.kkad
osQ eku dh ifj'kq¼rk lcls vfèkd izHkkfor gksrh gS\

Lo&ewY;kadu
1- ;fn mi;ksx fd, tkus okys izk;ksfxd rkj dh yackbZ de dj nh tk, rks bldk

(a) rkj osQ foLrkj rFkk (b) rkj ij izfrcy ij D;k izHkko gksxk\

2- mijksDr izk;ksfxd O;oLFkk esa ,d gh inkFkZ osQ ijarq fofHkUu f=kT;kvksa (r
1
, r

2
, r

3
) osQ

rkjksa dk mi;ksx dhft,A D;k inkFkZ osQ ;ax osQ xq.kkad osQ eku esa dksbZ varj vkrk gS\
vius ifj.kke ij ppkZ dhft,A

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1- fofHkUu inkFkk±s osQ miyCèk (fn, x,) rkjksa osQ lkFk iz;ksx dks
nksgjkb,A

2- ,d gh inkFkZ osQ rkj dh yackbZ esa ifjorZu djosQ inkFkZ ;ax osQ xq.kkad
ij blosQ izHkko dk vè;;u dhft,A

iz;ksx 9
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