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1. HkkSfrd jkf'k;ka (Physical Quantities): 

 og jkf'k;ka tks ,d midj.k ls ekih tk ldrh gS ;k ftlds ek/;e ls ge 

HkkSfrdh ds fu;eksa dks O;qRiUu dj ldrs gS] HkkSfrd jkf'k;ka dgykrh gSaA d{kk X 

rd geus cgqr lh HkkSfrd jkf'k;ks mnkgj.k ds rkSj ij yEckbZ] osx] Roj.k] cy] 

le;] nkc] æO;eku] ?kuRo bR;kfn dk v/;;u fd;kA 

 
1.1 ewyHkwr jkf'k;k¡ : 

➢  ;g og jkf'k;ka gS tks HkkSfrdh dh lEiw.kZ fofo/krkvks dks lekfgr djrh gSA 

➢ buls vU; jkf'k;ka O;qRiUu dh tk ldrh gSA 

➢ lHkh vk/kkjHkwr jkf'k;ka bl çdkj pquh tkrh gS fd os fHkUu gksuh pkfg, bldk 

rkRi;Z ,d nwljs ls LorU= gks (vFkkZr~ nwjh] le; o osx dks vk/kkjHkwr jkf'k;ksa ds 

:i esa ugh pquk tk ldrk 
d

v
t

 
= 

 
 ,d vUrZjk"Vªh; laLFkk (CGPM) [Hkkj o ekiu 

ij ,d lkekU; lEesyu] us lkr ewyHkwr ;k vkèkkjHkwr jkf'k;ksa dks pqukA. 

 
 

2.  ek=dksa dh varjkZ"Vªh; ç.kkyh (The international system of units): 
 cgqr o"kksZ rd ekiu ds fy,] fofHkUu ns'kksa ds oSKkfud] vyx&vyx ekiu ç.kkfy;ksa dk mi;ksx djrs FksA vc ls dqN 

le;&iwoZ rd ,slh rhu ç.kkfy;k¡ – CGS ç.kkyh, FPS (;k fczfV'k) ç.kkyh ,oa MKS ç.kkyh] çeq[krk ls ç;ksx esa ykbZ tkrh FkhaA 

➢ CGS iz.kkyh→ lsUVhehVj] xzke o lSd.M+ 

➢ FPS iz.kkyh → fQV] ikmaM o lSd.M+ 

➢ MKS iz.kkyh → ehVj] fdyksxzke o lSd.M+ 
2.1  S.I. iz.kkyh 

➢ vktdy varjkZ"Vªh; Lrj ij ekU; ç.kkyh ÞflLVe bUVjus'kuy fM ;wfuV~lß gS bls ladsrk{kj esa S fy[kk tkrk gSA  S 
çfrdksa] ek=dksa vkSj muds ladsrk{kjksa dh ;kstuk 1971 esa] ekirksy ds egk lEesyu }kjk fodflr dj] oSKkfud] rduhdh] 

vkS|ksfxd ,oa O;kifjd dk;ksZa esa varjkZ"Vªh; Lrj ij mi;ksx gsrq vuqeksfnr dh xbZA S ek=dksa dh 10 dh ?kkrksa ij 

vk/kkfjr çd̀fr ds dkj.k] ç.kkyh ds varxZr :ikarj.k vR;ar lqxe ,oa lqfoèkktud gSA 

Chapter 

02 
Ekk=d ,ao ekiu 

(Unit & Measurement) 

HkkSfrd jkf’k rhu izdkj dh gksrh gSa 

ewyHkwr jkf’k;k O;qRiUu jkf’k;k iwjd jkf’k;k 
➢ og HkkSfrd jkf'k;k tks 

ewyHkwr jkf'k;ks (M,L,T....) 
ds :Ik esa O;Dr fd tk 

ldrh gS O;qRiUu jkf'k;k 

dgykrh gSaA  

mnk- pky =  

➢ lkr ewyHkwr jkf'k;ks ds 

vykok nks iwjd jkf'k;k Hkh 

Kkr dhft,A os fuEu gSa  
(i) lery dks.k  

(ii) Bksl dks.k 

➢ lHkh ewyHkwr jkf’k;k bl 

izdkj pquh tkrh gS fd os 

fHkUu gksuh pkfg,A bldk 

rkRi;Z ,d nwljs ls 

Lora= gksA 

ewyHkwr jkf'k;k 

yEckbZ Lke; nzO;eku rkieku fo|qr /kkjk inkFkZ dh ek=k iznhiu rhozrk 
(L) (T) (M) (K) (A) (Cd) (mol) 

1. HkkSfrd jkf'k;k  

 

2. ek=dks fd iz.kkyh  

 

3. foek,s  
 

4. foekvks ds vuqiz;ksx 

 
 

5. ekiu es =qfV;k 
  

6. fujis{k ,oa vkisf{kd =qfV;ka 

  
 

7. izfr'kr =qfV;ka 

 

8. =qfV;ks dk la;kstu  
  

9. lkFkZd vad 

  
 

10. vadks dk iw.kkZadu 
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2.2 S.I. ewy jkf'k;k¡ ,oa muds ek=d (S.I. Base quantities and units) : 

➢ yEckbZ (ehVj) : çdk'k }kjk fuokZr esa ,d lsdaM ds 299, 792, 458 osa le; varjky esa r; fd, x, iFk dh yEckbZ ,d 

ehVj gSA (1983 ls ekU;) bls m }kjk çnf'kZr djrs gSA 

➢ æO;eku (fdyksxzke) : Ýakl esa isfjl ds ikl lsofjl esa fLFkr varjkZ"Vªh; eki&rksy C;wjks esa j[ks fdyksxzke ds varjkZ"Vªh; 

vkfn ç:i ¼IysfVue&bfjfM;e feJ/kkrq ls cus flfyMaj½ dk æO;eku ,d fdyksxzke ds cjkcj gSA (1889 ls ekU;)A bls 

kg }kjk çnf'kZr djrs gSA 

➢ le; (lsd.M+) : ,d lsd.M o varjky gS tks flft+;e 133 ijek.kq ds fuEure ÅtkZ Lrj ds nks vfrlw{e Lrjksa ds e/; 

laØe.k esa rnuq:ih fofdj.k ds 9, 192, 631, 770 vkorZ dkyksa ds cjkcj gSA (1967 ls ekU;)A bls s ls çnf'kZr djrs gSA 

➢ fo|qr /kkjk (,sfEi;j) : ,d ,sfEi;j og fu;r fo|qr èkkjk gS tks fuokZr esa 1 ehVj dh nwjh ij fLFkr nsk lh/ks vuar yEckbZ 

okys lekukarj ,oa ux.; o`Ùkh; vuqçLFk dkV ds pkydksa esa çokfgr gksus ij] bu pkydksa esa chp çfr ehVj yackbZ ij 

2 x 10–7 U;wVu dk cy mRiUu djrh gSA (1948 ls ekU;)A bls A ls çnf'kZr djrs gSA 

➢ Å"ekxfrd rki (dsfYou) : ty ds f=d&fcanq ds Å"ekxfrd rki ds 1/273.16 osa Hkkx dks 1 dsfYou dgrs gSaA (1967 ls 

ekU;)A bls K ls çnf'kZr djrs gSaA 

➢ inkFkZ dh ek=k (eksy) : 1 eksy fdlh fudk; esa inkFkZ dh og ek=k gS ftlesa mruh gh ewy lÙkk,a gksrh gSa ftruh 0.012 

kg dkcZu-12 esa ijek.kqvksa dh la[;k gksrh gSA (1971 ls ekU;)A bls m ls çnf'kZr djrs gSA 

➢ T;ksfr&rhozrk (ds.Myk) : ds.Myk esa fn'kk esa 540 × 1012 Hz vkòfÙk okys L=ksr dh T;ksfr&rhozrk gS tks ml fn'kk esa 

1/683 okV çfr LVsjsfM;u dh fofdj.k rhozrk dk ,do.khZ; çdk'k mRlftZr djrk gS (1979 ls ekU;) bls Cd ls çnf'kZr 

djrs gSA 

jkf’k;ksa fd S.I. ek=d 
S.NO. HkkSfrd jkf’k;k Ekk=d Ikzrhd 

1. yEckbZ ehVj m 
2. nzO;eku fdyksxzke kg 
3. Lke; lSd.M s 
4. Rkkieku dsfYou K 
5. fo|qr /kkjk ,Eih;j A 
6. T;ksfr rhozrk dsMyk cd 
7. inkFkZ fd ek=k eksy mol 

2.3 O;qRiUu jkf'k;ks dh SI bdkbZ;ka (SI units of derived Quantities) : 

➢ osx  = 
→

→

ehVjfoLFkkiu

le; lds .M
 

 vr% osx dk ek=d m/s gksxkA 

➢ Roj.k =
oxs  e as ifjoruZ

le;
= 

m/ s

s
= 

2

m

s
  

➢ laosx = mass  velocity, Unit= (kg) (m/s) = kg m/s 

➢ cy = ma 

 bdkbZ = (kg) × (m/s2) = kg m/s2 U;wVu (N) dgykrh gSA 

➢ dk;Z = FS 

 bdkbZ = (N) × (m) = N m called joule (J) 

➢ 'kfDr = 
dk;Z

le;
    

    bdkbZ = J/s okWV (w) dgykrh gSA 
2.4  iwjd ek=d  
 nks iwjd ek=d Hkh ifjHkkf"kr fd;s x;s Fks:- 
➢ lery dks.k – foek = jsfM;u (rad) 
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➢ Bksl dks.k – foek = LVsjsfM;u (sr) 

2.5 SI milxZ 

 

18

15

12

2

1

Powerof10

10 exa E

10 peta P

10 tera T

10 hecto h

10 deca da

9

6

3

10 giga G

10 mega M

10 kilo k

milxZ ifz rd

  

–1

–2

–15

–18

Powerof10

10 deci d

10 centi c

10 femto f

10 atto a

–3

–6

–9

–12

10 milli m

10 micro

10 nano n

10 pico p

milxZ izfrd

  

2.5  ekiu ds fl)kUr] vkafdd eku o bdkbZ Principal of measurement, numerical value and unit : 

 ,d HkkSfrd jkf'k ds ekiu ds ifj.kkeLo:i ‘n’ la[;k (vkafdd ekiu) ‘u’ bdkbZ lfgr O;Dr dh tkrh gSA 

 ekiu = nu 
 

3.  foek,sa (DIMENSIONS) : 

➢ fdlh HkkSfrd jkf'k dh çd`fr dh O;k[;k mldh foekvksa }kjk dh tkrh gSA 

➢ O;qRiUu ek=dksa }kjk O;Dr gksus okyh lHkh HkkSfrd jkf'k;k¡] lkr ewy jkf'k;ksa dks la;kstu ds inksa esa çLrqr dh tkrh gSA 

➢ bu ewy jkf'k;ksa dks ge HkkSfrd lalkj dh lkr foek,¡ dg ldrs gSa vkSj bUgsa [ ] dks"Bd ds lkFk fufnZ"V fd;k tkrk gSA 

➢  bl çdkj] yEckbZ dh foek [L], fo|qr /kkjk dh [A], Å"ekxfrdh; rki dh [K], T;ksfr rhozrk dh [cd], vkSj inkFkZ dh ek=k 

dh [mol] gSA  

➢ fdlh HkkSfrd jkf'k dh foek,¡ mu ?kkrksa ¼;k ?kkrkadksa½ dks dgrs gSa] ftUgsa ml jkf'k dks O;Dr djus ds fy, ewy jkf'k;ksa 

ij p<+kuk iM+rk gSA 

 e.g.  osx = 
( )foLFkkiu yEckbZ

le;

 

 blfy, osx fd foek = 
foLFkkiu fd foek

le; fd foek

= 
 
 

L

T
=[LT–1] 

3.1 foeh; lw=] foeh; lehdj.ksa o vfHkykf{k.kd 

 (DIMENSIONAL FORMULA,  DIMENSIONAL EQUATION & CHARACTERISTICS) : 

 fdlh HkkSfrd jkf'k dks mlds foeh; lw= ds cjkcj fy[kus ij çkIr lehdj.k dks ml jkf'k dk foeh; lehdj.k dgrs 

gSaA vr% foeh; lehdj.k og lehdj.k gS ftlesa fdlh HkkSfrd jkf'k dks ewy jkf'k;ksa vkSj mudh foekvksa ds inksa esa 

fu:fir fd;k tkrk gSA mnkgj.k ds fy,] vk;ru [V], pky [v], cy [F] vkSj æO;eku ?kuRo [] dh foeh; lehdj.k dks 

bl çdkj O;Dr fd;k tk ldrk gS %  

 [V] = [M0L3T0], [v] = [M0LT–1], [F] = [M L T–2], [] = [M L–3T0] 

➢ 'kq) la[;k,as (Pure numbers) foekghu gSA  

➢ lHkh f=dks.kferh; vuqikr] ?kkr] pj?kkrkadh o y?kqxq.kdh; Qyu foekghu gSA  

➢ leku foeh; lw= okyh HkkSfrd jkf'k;ksa ds lHkh vuqikr foekghu gS vFkkZr~ vkisf{kd ?kuRo] vkisf{kd ijkoS|qr'khyrk] 

ijkoS/kqrkad] dks.k] viorZukad bR;kfnA 

 Note: lery dks.k] Bksl dks.k foekghu gSa   

➢ foek,s ifjek.k ij fuHkZj ugh djrh gSA  
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➢ HkkSfrd jkf’k fd foek, leku gksxh] ;g bl ckr ij fuHkZj ugha djrk gSa fd ge ml ek=k ds fy, lw= dk mi;ksx 

djrs gSaA 

jkf’k;k Ikzfrd lw= S.I ek=d foek,sa 
foLFkkiu s  ehVj or m M0LT0 
{ks=Qy A × b (ehVj)2 or m2 M0L2T0 
vk;ru V × b × h (ehVj)3or m3 M0L3T0 
osx V 

V = 
S

T




 

m/s M0LT–1 

laosx P P = mv Kgm/s MLT–1 
Roj.k A 

a = 
v

t




 

m/s2 M0LT–2 

vkosx F F = ma U;wVu or N MLT–2 
cy – F × t N.sec MLT–1 
dk;Z W F . d N.m ML2 T–2 
ÅtkZ KE or U 

K.E = 21
mv

2
 P.E = mgh 

twy or j ML2T–2 

'kfDr P 
P = 

W

t
 

Watt or W ML2T–3 

?kuRo d d = nzO;eku / vk;ru Kg/m3 ML–3T0 
nkc P P = F/A ikLdy or Pa ML–1T–2 

cyk/kw.kZ    = r × F N.m ML2T–2 
dks.kh; foLFkkiu  

 = 
pki

f=T;k

 
jsfM;u or rad foekghu 

dks.kh; osx  
 = 

t


 

rad/sec M0L0T–1 

dks.kh; Roj.k  
 = 

t




 

rad/sec2 M0L0T–2 

tM+Ro vk?kw.kZ I I = mr2 Kg–m2 ML2T0 
vkòfr f 

f = 
1

T
 

gV~tZ or Hz M0L0T–1 

izfrcy – F/A N/m2 ML–1T–2 
foÑfr – 

; 
A

A


; 

V

V


 

– foekghu 

;ax izR;kLFkrk xq.kkad Y 
Y = 

F / A

/
 

N/m2 ML–1T–2 

i`"B ruko T F W
or

A
 

2

N j
;

m m
 

ML0T–2 

cy fLFkjkad ¼fLizax½ K F = kx N/m ML0T–2 
';kurk xq.kkad  F =  

dv
A

dx

 
 
 

 
Kg/ms(poise in 

C.G.S) 
ML–1T–1 

xq:Rokd"kZ.k fLFkjkad G 
F= 1 2

2

Gm m

r
 

2

2

N m

kg

−  
M–1L3T–2 

xq:Rokd"kZ.k {kerk Vg 
Vg = 

PE

m
 

j

kg
 

M0L2T–2 
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xq:Rokd"kZ.k {ks= fd rhozrk I 
I= 

F

M
 

Newton

Kg
 

M0L1T–2 

rkieku  – Kelvin or K M0L0T0K+1 

Å"ek Q Q = m × C × t Joule or Calorie ML2T–2 

fof'k"V Å"ek C 
C = 

Q

m t
 

joule

kg.Kelvin
 

M0L2T–2 K –1 

varfuZfgr Å"ek L Q = mL joule

kg
 

M0L2T–2 

rkih; pkydrk xq.kkad K 
Q = 

( )1 2KA

d

 −
 

joule

msecK
 MLT–3K –1 

lkoZHkkSfed xSl fu;rkad R PV = nRT joule

mol K
 ML2T–2K–1 mol–1 

Å"ek dk ;kf=ad rqY;kad J W = JH – no dimension 
vkos'k Q or q 

I= 
Q

t
, Q = It 

Coulomb or C M0L0T1A1 

/kkjk I – Ampere or A M0L0T0A 
fo|qr ijkxE;rk  

0 = 1 2
2

q q1

4 F r



 

2

2

C

N m−
 

M–1L–3T4A2 

fo|qr foHko V 
V= 

W

q


 

Joule/c ML2T–3A–1 

fo|qr {ks= fd rhozrk E 
E= 

F

q
 

N/coul. MLT–3A–1 

/kkfjrk C Q = CV Farad M–1L–2T4A2 
ijkoS/kqrkad fu;rkad ;k vkisf{kr 

ijkxE;rk 
t t = 

0




 – no dimension 

izfrjks/k R V = IR Ohm ML2T–3A–2 
pkydRo S 

S = 
1

R
 

Mho M–1L–2T+3A2 

fof'k"V izfrjks/k ;k izfrjks/kdrk  
 = 

RA
 

Ohm × meter ML3T–3A–2 

pkydRo ;k fof’k"V pkydRo  
 = 

1


 

Mho/meter M–1L–3T3A2 

pqEcdh; izsj.k B F = qvBsin  

Or F = BIL 

Tesla or 
weber/m2 

MT–2A–1 

pqEcdh; ¶yDl  
e = 

d

dt


 

Weber ML2T–2A–1 

pqEcdh; rhozrk H B=H A/m M0L–1T0A 

eqDr LFkku ;k ek/;e d pqEcdh; 

ijkxE;rk 
0 

B= 0

2

d1sin

4 r

  


 2

N

amp
 

MLT–2A–2 

Lo% ;k vU;ks; izsj.k L 
 e = L

d

dt


 

Henry ML2T–2A–2 

fo|qr f}/kzqo vk?kw.kZ 

 
P P = q × 2 C.m M0LTA 

pqEcdh; f}?kw.kZ vk?kw.kZ M M= NIA amp.m2 M0L2AT0 
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4.  foekvksa ds vuqç;ksx (Application of dimensions): 

4.1 lw= ds lR;rk dks tk¡pus ds fy, : 

 foekvksa dh le:irk dk mi;ksx] leh- ds fy,- 

 L.H.S = R.H.S 

➢ ;fn L.H.S o R.H.S dh foek,sa leku gS rks ge dg ldrs gS fd ;g lehdj.k foeh; :i ls lgh gSA vr% ;g lehdj.k 

lgh gks ldrh gSA 

➢ ijUrq ;fn L.H.S o R.H.S dh foek,sa leku ugh gS] rks lehdj.k foeh; :i ls lgh ugh gSA vr% ;g lgh ugh gks ldrhA  

 mnkgj.k:  

 vfHkdsUæh; cy Fe ds fy, lw= fn;k gS % Fe = 
2mv

r
 

 (tgk¡ m = æO;eku, v = osx, r = f=T;k)  

 ges ;g tk¡puk pkfg, fd ;g lgh gS ;k ughA 

 L.H.S dh foek gS % 

 [F] = [M1L1T-2] 

 R.H.S dh foek gS %   

 
2[m][v ]

[r]
 = 

–1 2[M][LT ]

[L]
= [M1L1T– 2] 

 vr% ;g lehdj.k de ls de foeh; :i ls lgh gSA 

 ge dg ldrs gS fd ;g lehdj.k lgh gks ldrh gSA 

4.2 pjks ds e/; lEca/k ds O;tad dk fu:i.k: 

 ;fn ,d jkf'k cgqr ls çkpy ij fuHkZj djrh gS] ge fdl lhek rd vuqeku yxk ldrs gS fd jkf'k fn, x, çkpyks 

ij fuHkZj djrh gSA 

 mnkgj.k: 

 

ljy yksyd dk vkoZr dky fuEu ij fuHkZj djrk gSa 

yksyd ds nzO;eku ij 
(m) 

Mksjh dh yEckbZ ij 
() 

Roj.kh; xq:Rokd"kZ.k ij 

 (g) 
 

 blfy, ge dg ldrs gS T ds :i esa  

 T  (m)a ()b(g)c     

 M0L0T1 = (1) [M1]a [L1]b [L1T–2]c   

 M0L0T1 = Ma Lb+c T– 2c  

 M, L vkSj T, fd ?kkarks fd rqyuk djus ij   

 a = 0, b + c = 0, – 2c = 1  so a = 0, b = 
1

2
, c = –

1

2
 

 So, T  M0 L1/2 g– ½   T = (fLFkjkad) 
g

  

SPOT LIGHT 

vk;keksa dh ,d:irk dk fl)kar : 

 ;g crkrk gS fd ,d lgh lehdj.k esa] tksM+s ;k ?kVk, x, çR;sd in dh foek,¡ gksuh pkfg, 

oghA gj lgh lehdj.k ds lehdj.k ds nksuksa i{kksa esa leku vk;ke gksus pkfg,A 

;kuh ¼i½ L-H-S dk vk;ke ¾ R-H-S dk vk;ke 

      ¼ii½ ;fn ,d lehdj.k A +B¾ C&D rks A] B] C] D ds leku vk;ke gSaA 

 

 

m

g
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 iz;ksxkRed :i ls fu;rkad dk eku Kkr fd;k tk ldrk gSaA 

4.3 bdkb;ksa dk :ikarj.k :  

 n[u] = fu;rkad vFkkZr~, n1[u1] = n2[u2] tgk¡ n vkafdd eku rFkk u bdkbZ gSA  

 

a b c

1 1 1
2 1

2 2 2

M L T
n n

M L T

     
=      

     
 

  tgk¡ HkkSfrd jkf'k dk foeh; lw= [MaLbTc]  

4.4  foeh; fo'ys"k.k dh lhek,as (Limitations of dimensional analysis): 

➢ foeh; fo'ys"k.k ^fu;rkad^ ds fo"k; esa lwpuk ugh nsrk gS] foeh; fu;rkad dgykrk gSA 

➢ ;g fof/k dsoy rc mi;ksxh gS tc ,d HkkSfrd jkf'k xq.kuQy o ?kkr lEac/kks }kjk vU; jkf'k;ksa ij fuHkZj djrh gS 

(vFkkZr~, f = xa yb  zc) ;g foQy gksrh gS ;fn HkkSfrd jkf'k nks jkf'k;ks ds ;ksx o vUrj (difference) ij fuHkZj djrk gS 

(vFkkZr~, f = x + y – z)  

 vFkkZr~ ge lEca/k çkIr ugh dj ldrs 

 foeh; fo'ys"k.k ls S = ut + 
1

2
 at2 

➢ ;g fof/k dk;Z ugh djsxh ;fn ,d jkf'k] vU; jkf'k tSls (sine) ;k dksT;k (cosine) y?kqxq.kdh; ;k pj?kkrkadh lEca/k 

ij fuHkZj djrk gSA ;g fo/kh dsoy rc dk;Z djrh gS ;fn fuHkZjrk ?kkr Qyuks (Power function) }kjk gksrh gSA 
➢ ge M, L o T dh ?kkrks dks cjkcj ekurs gS rks ge dsoy rhu lehdj.ks çkIr gksrh gSA vr% ge dsoy rhu pj j[k 

ldrs gS ¼dsoy rhu fuHkZj jkf'k;ka½ 

 vr% foeh; fo'ys"k.k dsoy rHkh ç;ksx gksxk ;fn HkkSfrd jkf'k dsoy rhu çkpyks ¼blls vf/kd ugh½ ij fuHkZj djsA 
 

 
Example: 1 fuEu esa ls dkSulk lsV ek=dks dh ubZ i)fr es ewyHkwr jkf'k;ksa dh lwph esa lfEefyr ugh fd;k tk ldrk \ 

  (1) yEckbZ] æO;eku o osx (2) nkc] ?kuRo o osx (3) cy] osx o le; (4) cy] laosx o le;  

Solution:  (1) ds fy, : yEckbZ [L], æO;eku [M] o osx [LT–1] LorU= gS 

  (2) ds fy, :  nkc [M'L–1T–2], ?kuRo [M'L–3T0] o osx [M0LT–1] fuHkZj djrs gS 

  (3) ds fy, : cy [MLT–2], osx [LT–1] o le; [T] LorU= gS 

  (4) cy =  
loa xs

le;
 

    cy] laosx o le; fuHkZj djrs gS 
 

Example: 2 lery ls 5 m nwj ,d fcUnq ds pkjks vksj 6 cm2 {ks=Qy ds ry }kjk ifjc) Bksl dks.k D;k gksrk gS \ 

  (1) 1.24 × 10–4 (2) 0.24 × 10–4 (3) 6 × 102 (4) 0.05 × 10–2 
Solution: pqafd {ks=Qy fcUnq ls nwjh dh rqyuk esa NksVk gS] lery Hkkx dks oØh; Hkkx ds :i esa ekuk tk ldrk gSA 

blfy, Bksl dks.k gksxk 

    = 
2R

{ks=Qy
= 

–4

2

6 10

5


= 0.24 × 10–4  

 

Example: 3 lHkh dks ehVj esa ifjofrZr djsA 

  (i) 5 m. (ii) 3 km (iii) 20 mm (iv) 73 pm 
  (v) 7.5 nm 

Solution: (i) 5 m = 5 × 10 – 6m  (ii) 3 km = 3 × 103 m  
  (iii) 20 mm = 20 × 10 –3m   (iv) 73 pm = 73 ×10–12 m  
  (v) 7.5 nm =7.5 × 10 – 9 m 
 

Example: 4 F = 5 N dks CGS i)fr esa ifjofrZr dhft,sA  

Solution: F = 5 
2

kg m

s


= (5) 

3

2

(10 g)(100cm)

s
 = 5 × 10 5 

2

gcm

s
(in CGS system). 

SOLVED EXAMPLES 
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  ;g bdkbZ (
2

gcm

s
) MkbZu dgykrh gSA 

Example: 5 fuEu dk foeh; lw= Kkr dhft,A 

  (i) ?kuRo (ii) osx (iii) Roj.k (iv) laosx 

  (v) dks.k (vi) cyk?kw.kZ 

Solution: (i) [?kuRo] = 
nOz ;eku

vk;ru
= 

3

M

L
= [M1L– 3] 

  (ii) osx [V] = 
foLFkkiu

le;
 = 

L

T
  = [M0L1T–1]  

  (iii) Roj.k (a)  = 
dV

dt
 = 

1
2LT

LT
T

−
−=  

  (iv) laosx (P) = mV = [M1L1T–1] 

  (v) dks.k ()  = 
pki

f=T;k
= 

L

L
 = [M0L0T0] (foekghu) 

  (vi) cyk?kw.kZ = cy × Hkwtk yEckbZ = [M1L1T–2] × [L] = [M1L2T–2] 
 

Example: 6 ,d oLrq ds rki esa T o`f) djus ij vko';d Å"ek Q  = ms T gS 
  ;gk¡ 's' fof'k"V Å"ek /kkfjrk gSA rks 's' dk foeh; lw= Kkr dhft,sA  

 (1) [M1L2T–2K] (2) [M0L2T–2K–1] (3) [M1L2T–2K2] (4) [M1L1T1K1] 

Solution: [Q] = [m] [s] [T] 
  ;gk¡ Q Å"ek gS : ,d çdkj dh ÅtkZ vr% [Q] = M1L2T –2 

  [Q] = M1L2T –2  
  [M1L2T–2] = [M] [S] [K] 
  [S] = [M0L2T–2K–1] 
 

Example: 7 ;fn r f=T;k dh dksbZ xksyh; xasn ,d ';ku æo esa v ';kurk ls xfr djrh gS] rks bl ij dk;Zjr~ ';ku cy 

fn;k x;k gSA 

  Fv = 6rv  

  ;gk¡  ';kurk xq.kkad gSA ‘’ dk foeh; lw= Kkr dhft,sA 

 (1) [M1L2T–3]  (2) [M1L–2T–1] (3) [M1L–1T–1] (4) [M2L2T–2] 

Solution: [Fv] = [6] [] [r] [v] 

  M1L1T – 2 = (1) [] [L] [LT– 1] 

 [] = M1L– 1T – 1  
 

Example: 8  = 

2

2

FV


loge 

2

2

V

 
 
 

 cy  V = tgk¡ F = cy, V = osx 

   o  dh foek,s Kkr dhft,sA 

 (1) [M1L–1T0], [L2T–2] (2) [M0L2T1], [L1T–1] 
 (3) [M0L0T0], [M1L2] (4) [M0L0T0], [M0L0] 

Solution: 

 

 

2

2

FV
 =

 elog
2

2

V



fdfsfdfofoekghu 

 

   [] = 

2

2

[F][V ]

[ ]
 

2

[2 ][ ]

[V ]

 
 = M0L0T0  
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2 –2

[1][ ]

L T


  = M0L0T0    

   [] = L2T – 2 [] = 
1 1 2 2 2

2 2 2

[M L T ][L T ]

[L T ]

− −

−
    [] = M1L – 1 T0   

Example: 9 nks HkkSfrd jkf'k;kas A o B ds xq.kuQy o HkkxQy dk foeh; lw= fn;k x;k gS %  

  [AB] = [ML2T–2]; –2A
[MT ]

B

 
= 

 
 jkf'k;ka Øe'k% gS % 

  (1) cy o osx (2) cy o foLFkkiu (3) laosx o foLFkkiu (4) dk;Z o osx 

Solution: [A]2 = [AB]. 
A

B

 
 
 

= [M2L2T–4] 

    [A] = [MLT–2]  cy 

   
 

 
      

AB
B = = L B = L

A
foLFkkiu  

 

Example: 10 fuEu lehdj.k lgh gks ldrh gS ;k ugh] tkafp,sA 

  nkc Pr = 
2

2 2

3FV

t x
 (tgk¡ F = cy, V = osx, t = le;, x = nwjh) 

Solution: L.H.S dh foek   =  [Pr] = M1L– 1T – 2  

  R.H.S dh foek =  
2

2

[3][F][v ]

[ ][t ][x]
 = 

1 1 –2 2 –2

2

[M L T ][L T ]

[T ][L]
 = M1L2T–6   

  L.H.S o R.H.S dh foek leku ugh gS vr% lEca/k lgh ugh gks ldrkA 
 

Example: 11 ;fn osx  (V), cy (F) o le; (T) dks ewyHkwr jkf'k;ksa ds :i esa pquk tk,s rks V, F o T ds inks esa (i) æO;eku (ii) 

ÅtkZ dks O;Dr dhft,sA 

 (1) [M] = [V–1F1T1], [E] = [V1][F1][T1] (2) [M] = [V–2F2T1], [E] = [V2][F2][T2] 

 (3) [M] = [V0F1T2], [E] = [V3][F0][T–1] (4) [M] = [V1F2T–3], [E] = [V2][F1][T-2] 

Solution: ekuk  M =  (V)a (F)b (T)c   

  nksuks rjQ foekvks dh rqyuk djus ij 

  M1L0T0  = (1) [L1T–1]a [M1L1T - 2] [T1]c 

  M1L0T0  = Mb  La + b T – a – 2b + c  

  a = – 1, b = 1, c = 1 çkIr gksrk gS 

  M =  (V–1 F1 T1)   [M] = [V–1 F1 T1] 

  blh çdkj ge V , F , T ds inks es ÅtkZ dks Hkh O;Dr dj ldrs gSA 

  ekuk [E] =  [V]a [F]b [T]c   

   [MLT–2] = [MºLºTº] [LT–1]a [MLT–2]b [T]c  

   [M1L1T–2] = [Mb La – 2 b + c T–a – 2b + c]  

   1 = b; 1 = a – 2b + c;  – 2 = –a – 2b + c 

   a =1 ; b = 1 ; c = 1 çkIr gksrk gS 

   E = (fu;rkad) = [V1][F1][T1]. 
 

Example: 12 fdlh inkFkZ dk ?kuRo CNG esa 2g/cm3 gSA ;fn yEckbZ dh bdkbZ 21 m o nzO;eku dh bdkbZ 4 g gS rks inkFkZ 

ds ?kuRo dk vkafdd eku D;k gS \ 
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 (1) 2 (2) 4 (3) 5 (4) 7 

Solution: n1u1 = n2u2  n2 = n1 
1 –3

1 1

2 2

M L

M L

    
    
     

= 2 
–3

1g 1cm

4g 2cm

   
   

    

= 4 

5.  ekiu (MEASURMENT) 
 foeh; fo'ys"k.k dh lhek,sa (Limitations of dimensional analysi) 
(i) yEckbZ dk ekiu  
 yEckbZ ekiu dh dqN çR;{k fof/k;ksa ls vki igys gh ls ifjfpr gSaA mnkjg.k ds fy,] vki tkurs gSaA fd  

10–3 m ls 102 m rd dh yEckb;k¡ ehVj iSekus dk mi;ksx djds Kkr dh tkrh gSaA 10–4 m dh yEckbZ dks ;FkkFkZrk ls 

ekius ds fy, ge ofuZ;j dSfyilZ dk mi;ksx djrs gSaA LØw&xst ¼isapekih½ vkSj xksykbZekih ¼LQsjksehVj½ dk mi;ksx 
10–5 m rd dh yEckb;ksa dks ekius esa fd;k tkrk gSA bu ifjljksa ls ckgj dh yEckb;ksa dks ekius ds fy, gesa dqN 

ijks{k fof/k;ksa dk lgkjk ysuk gksrk gSA 
(ii) cM+h nwfj;ksa dk ekiu : 
 cgqr cM+h nwfj;k¡] tSls fdlh xzg vFkok rkjs dh i`Foh ls nwjh] çR;{k&:i ls fdlh ehVj iSekus dh lgk;rk ls Kkr 

ugha dh tk ldrh gSA ,slh n'kkvksa esa egRoiw.kZ fofèk ftls yEcu&fof/k dgrs gSa] dk mi;ksx fd;k tkrk gSA 
 tc vki fdlh isafly dks vius lkeus idM+rs gSa vksj i`"BHkwfe ¼ekuk nhokj½ ds fdlh fof'k"V fcUnq ds lkis{k isafly 

dks igys viuh ck;ha vk¡[k A ls ¼nk;ha vk¡[k can j[ks gq,½ ns[krs gSa] vkSj fQj nk;ha vk¡[k B ls ¼ck;ha vk¡[k can j[krs 

gq,½] rks vki ikrs gSa] fd nhokj ds ml fcUnq ds lkis{k iasfly dh fLFkfr ifjofrZr gksrh çrhr gksrh gSa bls yEcu dgk 

tkrk gSA nks çs{k.k fcUnqvksa (A ,oa B) ds chp dh nwjh dks vk/kkjd dgk tkrk gSA bl mnkgj.k esa nksuks vk¡[kksa ds chp 

dh nwjh vk/kkj gSA 
 yEcu fof/k }kjk fdlh nwjLFk xzg S dh nwjh D Kkr djus ds fy,] ge bldks] i`Foh ij nks fofHkUu fLFkfr;ksa (os/k 

'kkykvksa) A ,oa B ls] ,d gh le; ij ns[krs gSaA A ,oa B ds chp dh nwjh AB = b gSA fp= nsf[k,A bu nksuks fLFkfr;ksa ls 

xzg ds çs{k.k fn'kkvksa ds chp dk dks.k eki fy;k tkrk gSA fp= esa  }kjk n'kkZ;k x;k ;g dks.k ASB 
yEcu dks.k ;k yEcfud dks.k dgykrk gSA 

 D;ksafd] xzg dh ìFoh ls nwjh cgqr vf/kd gS 
b

D
 <<1, vkSj] blfy,] dks.k  cgqr gh NksVk gSA ,slh n'kk esa ge AB 

dkss] dsUæ S vkSj f=T;k D okys òÙk dk] yEckbZ b dk pki eku ldrs gSaA  f=T;k AS = BS,  AB = b = D  

tgk¡  jsfM;u esa gSA 

 vr% D = 
b


      

(iii) vfr lw{e nwfj;ksa dk ekiu] v.kq dk vkdkj  : 
 v.kq ds O;kl (10–8 m ls 10–10 m) tSlh vR;ar lw{e nwfj;ksa ds ekiu ds fy, gesa fof'k"V fof/k;ksa dk vuqlj.k djuk gksrk 

gSA buds fy, ge isapekih tSlh ekid&;a=ksa dk mi;ksx ugha dj ldrsA ;gk¡ rd fd lw{en'khZ dh Hkh viuh dqN 

lhek,¡ gSaA 
 vksyhd vEy v.kq ds lkbt+ dk vkdyu djus dh ,d ljy fof/k uhps nh xbZ gSA vksyhd vEy ,d lkcquh æo gS 

ftlds v.kq dk lkbt+ 10–9 m dksfV dk gSA 
 bl fof/k dk ewy vk/kkj] ty ds i`"B ij vksyhd vEy dh ,d ,dkf.od ijr cukuk gSA 
 blds fy,] igys ge 1 cm3 vksyhd vEy dks ,sYkdsgkWy esa ?kksV dj 20 cm3 ?kksy cukrs gSaA bl ?kksy dk 1 cm3 ysdj 

,sYdksgkWy esa iqu% 20 cm2 ?kksy cukrs gSaA vc bl ?kksy dh lkaærk 
1

20 20

 
 

 
 cm3 vksyhd vEy/cm3 ?kksy gqbZA blds 

ckn ,d cM+s ukan esa ikuh ysdj] mlds Åij] yk;dksiksfM;e ikmMj fNM+d dj] ykbdksiksfM;e ikmMj dh ,d iryh 

fQYe ty ds i`"B ds Åij cukrs gSA fQj vksyhd vEy ds igys cuk, x, ?kksy dh ,d cwan bls Åij j[krs gSaA 

vksyhd vEy dh ,d cwan ty ds i`"B ds Åij yxHkx o`Ùkkdkj] ,d v.kq eksVkbZ dh fQYe ds :i esa QSy tkrh gSA 

bl çdkj cuh ruq fQYe dk O;kl ekidj dj bldk {kS=Qy A Kkr fd;k tk ldrk gSA geus ty ds i`"B ij n cwansa 
vksyhd vEy ?kksy dh MkyhaA ;fn çkjaHk esa gh ge ,d cwan dk vuqekfur vk;ru (V cm3) Kkr dj ysa] 

 rks ?kksy dh n cwanksa dk vk;ru = nV cm3 
 bl ?kksy esa fo|eku vksyhd vEy dk vk;ru 

 = nV 
1

20 20

 
 

 
 cm3 

 



S

D D

bA B
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 vksyhd vEy dk ;g ?kksy rsy esa ls ty ds i`"B ij QSy dj t eksVkbZ dh iryh fQYe cuk ysrk gSA ;fn bl fQYe 

dk {ks=Qy A cm2 gS] rks fQYe dh eksVkbZ 

 t = 
fQYe dk vk;ru

fQYe dk {k=s Qy
 ;k, t = 

nV

20 20A
 cm 

 ;fn ge ;g eku ysa fd fQYe ,d ,dkf.od eksVkbZ dh gS rks t vksyhd vEy ds v.kq dh vkeki vFkok O;kl cu tkrk 

gSA bl eksVkbZ dk eku 10–9 m dh dksVh dk vkrk gSA 

5.1  yEckb;ksa dk ijkl (RANGE OF LENGTHS): 

 gesa fo'o esa tks fi.M fn[kkbZ nsrs gSa mu fi.Mksa dh vkekiksa ds varj dk ,d foLr̀r ijkl gSA ftlesa ,d vksj 10–14 m dksfV 

dh vkeki dk fdlh ijek.kq dk lw{e ukfHkd gS] rks nwljh vksj 1026 m dksfV dh vkeki dk ǹ';eku fo'o dk ijkl gSA 

5.2 æO;eku dk ekiu (MEASUREMENT OF MASS) : 

 æO;eku inkFkZ dk ,d vk/kkjHkwr xq.k gSA ;g fi.M ds rki] nkc esa mldh vofLFkfr ij fuHkZj ugha djrkA æO;eku 

dk SI ek=d fdyksxzke (kg) gSA 

 lkekU; oLrqvksa ds æO;eku ekiu ds fy, ge mlh rjg dh lkekU; rqyk dk mi;ksx djrs gSa tSlh fdjkus dh nqdku 

esa ikbZ tkrh gSA fo'o esa ik, tkus okys fo'kky fi.Mksa tSls xzgksa] rkjksa vkfn ds æO;eku Kkr djus ds fy, ge U;wVu 

ds xq:Rokd"kZ.k ds fu;e dk mi;ksx djrs gSaA vfr lw{e d.kksa] tSls ijek.kqvksa] voijek.kqd d.kksa vkfn ds y?kq 

æO;ekuksa ds ekiu ds fy, ge æO;eku&LisDVªeys[kh dk ç;ksx djrs gSa] ftlesa] ,dleku fo|qr ,oa pqEcdh; {ks= esa 

xfreku] vkosf'kr d.kksa ds ç{ksi&iFk dh f=T;k ml d.k ds æO;eku ds vuqØekuqikrh gksrh gSA 

5.3  midj.k dh ;FkkFkZrk] ifj'kq)rk (ACCUARCY, PRECISION OF  INSTRUMENT) : 

 

 

 

➢ ;g ml lhek rd dk ekiu gS ftlls HkkSfrd jkf'k dk Øekxr ekiu nwljs ls fHkUu gSA 

 ekiu dh ;FkkFkZrk dbZ dkjdksa ij fuHkZj dj ldrh gSA ftuesa ekid ;a=ksa dk foHksnu ;k lhek Hkh lfEefyr gSA  

 mnkgj.k ds fy,] ekuk fd fdlh yEckbZ dk okLrfod eku 3.678 cm gSA  

 izFke ç;ksx esa 0.1 cm foHksnu dk ekid&;a= ç;ksx djds bldk eku 3.5 cm ekik x;k] tcfdA  

 nwljs ç;ksx esa vf/kd foHksnu okyk (ekuk 0.01 cm) ekid ;a= ç;ksx djds blh yackbZ dks 3.88 cm ekik x;k gSA  

 ;gk¡ igyk eki vf/kd ;FkkFkZ gS ¼D;kasfd okLrfod eku ds fudV gS½ ijUrq de ifj'kq) gS ¼D;ksafd bldk foHksnu dsoy 0.1 cm 

gSA½ tcfd] nwljk eki de ;FkkFkZ ijUrq vf/kd ifj'kq) gSA vr% ekiu esa =qfV;ksa ds dkj.k gj eki ,d lfUudV eki gSA 

6.  ekiu esa =qfV;k¡ (ERRORS IN MEASUREMENT): 

;FkkFkZrk ifj'kq)rk 

ekis x;s fd HkkSfrd jkf'k;ks 

ds okLrfod eku ls fudVrk 

;g ml lhek dk ekiu ftlls 

HkkSfrd jkf'k;ks dk  Øekxr eki 

,d nwljs ls fHkUUk gksrs gSaA 

 
× 

× 
× 

   

;FkkZr ijUrq de  

ifj'kq) 
ifj'kq) ysfdu  

de ;FkkZr 

× × 
× × 

;FkkZr o ifj’kq) 

×× 
×× 
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 HkkSfrd jkf'k;ks ds okfLrod eku vkSj vuqekfur eku ds chp ds vUrj dks =qfV dgk tkrk gSa 

6.1 Øec) =qfV;k¡: 

 Øec) =qfV;k¡ os =qfV;k¡ gSa tks fdlh ,d fn'kk /kukRed ;k fQj _.kkRed esa çòÙk gksrh gSaA Øec) =qfV;ksa ds dqN 

L=ksr fuEufyf[kr gSa % 

(i) ;a=xr =qfV;k¡ (Instrumental error): 

 ;s =qfV;k¡ ekid ;a= dh viw.kZ vfHkdYiuk] =qfViw.kZ va'kkadu ;k 'kwU;kad&=qfV vkfn ds dkj.k gksrh gSaA 

 ;a= es 'kwU; =qfV 

 

  

 
(ii) izk;ksfxd rdfud ;k fof/k ls iw.kZrk : 

 Øec) =qfV;k¡ vPNh ç;ksfxd rdfud] vPNs midj.kksa ds p;u rFkk O;fDr ds }kjk dh x;h xyfr;ksa dks gVkdj de 

ls de fd;k tk ldrk gS A 

 mnkgj.k ds fy,: ekuo 'kjhj dk rkieku fu/kkZfjr djus ds fy,] cxy ds uhps j[kk 

x;k FkekZehVj ges'kk 'kjhj ds rkieku ds okLrfod eku ls de rkieku nsxkA  

➢ nh xbZ O;oLFkk ds fy, bu =qfV;ksa dks ,d fuf'pr lhek rd vuqekfur fd;k tk 

ldrk gS rFkk vko';d la'kksèku ikB~;kdksa esa vkjksfir fd;k tk ldrk gS 

Ekiu esa =qfV;k 

Øec) =qfV;k ;kn`fPNd =qfV;k vYirekad =qfV 

;a=xr =qfV izk;ksfxd rdfud 

;k fof/k ls viw.kZrk 

O;fDrxr ;k  

voyksdu =qfV 

i;kZoj.k =qfV 

v'kwU; =qfV /kukRed 'kwU;  

=fV 

_.kkRed 'kwU; 

=qfV 

ofuZ;j iSekuk 'kq) eq[; 

iSekuk ds ck;ha vksj gSa  
lgh ekiu /kukRed =qfV 

ds fy,  
= 3.34 – 0.04 = 3.30 

ofuZ;j iSekuk eq[; iSekuk 'kwU; ds 

nk;ha vksj gS  
lgh ekiu _.kkRed =qfV ds fy,  

= 3.34-(-0.04)=3.38 

eq[; 

iSekuk 

ofuZ;j 

iSekuk 
ekih x;h 

/kukRed =qfV _.kkRed =qfV 

SPOT LIGHT 

NOTE: vfUre ifj.kke esa /kukRed 'kwU; =qfV dks ?kVkrs gS ysfdu _.kkRed 'kwU; =qfV tksMh tkrh gSA 
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(iii) O;fDrxr =qfV;k¡ (Personal errors) : 

 ;s =qfV;k¡] çs{kd ds fdlh iwokZxzg] midj.k ds leatu esa jg xbZ deh 

;k çs{k.k ysrs le; çs{kd }kjk mfpr lko/kkfu;k¡ u cjrus vkfn ds 

dkj.k gksrh gSaA 

 e.g. 

 ¼i½ nks iSekus fcanqvksa ds chp lwpd dk xyr vkdyu 

 ¼ii½ foy;u dk jax ns[kuk 

(iv) i;kZoj.kh; =qfV :& 

 bl çdkj dh =qfV rc çdV gksrh gS tc i;kZoj.k esa dqN dkjd] tSls 

fd ,d vlkekU; ?kVuk] ¼gok] ç;ksx'kkyk esa vknZzrk½ =qfV dh vksj ys tkrh gSA 

 mnk- ge ,d lsc ds æO;eku dks ekiuk pkgrs gSa] ysfdu gekjh d{kk goknkj gS] gok ds dkj.k iSekuk xyr gks ldrk gSA 

6.2 ;kn`fPNd =qfV;k¡ : 

 ekiu esa vfu;fer :i ls gksus okyh =qfV;ksa dks ;kn`fPNd =qfV;k¡ djrs gSa vksj blfy, ;s fpg~u vkSj ifjek.k esa 

;kn`fPNd gSaA ;kn`fPNd =qfV;k¡] ç;ksfxd voLFkkvksa esa gksu okys ;kn`fPNd rFkk vuuqes; mrkj&p<+ko ds dkj.k rFkk 

ikB~;kad ds le; çs{kd }kjk dh xbZ ¼iwokZxzg jfgr½ O;fDrxr =qfV;ksa vkfn ds dkj.k gksrh gSaA  

 vr% fpUg o vkdkj ls tkuk tkrk gSA bUgsa iznf’kZr djrs gSa = A   a  

 tgk¡ A ¾ ekih xbZ ek=k] a ¾ bldh lhek =qfV dk ifjek.kA 

6.3 vYirekad =qfV : 

 fdlh ekid ;a= }kjk ekik tk ldus okyk NksVs ls NksVk eku ml ekid ;a= dk vYirekad dgykrk gSA fdlh 

ekid ;a= }kjk fy, x, lHkh ikB~;kad ;k ekfir eku mlds vYirekad rd gh lgh gksrs gSaA 

 vYirekad =qfV ,d ,slh =qfV gksrh gS tks ekid ;a= ds foHksnu ls lac) gksrh gSA 

 For Example   

 ¼i½ lseh Ldsy dk mi;ksx djrs gSa:  

  ge yackbZ ¾ 4 lseh ekisaxs 

  gkyk¡fd yackbZ 4 ls FkksM+h vf/kd gksxh] ysfdu ge bldh yackbZ 4-1 lseh ;k 

4-2 lseh ugha dg ldrs] D;ksafd iSekuk dsoy lseh rd gh eki ldrk gS] mlls 

vf/kd ughaA 

 *  ;g ¼;g iSekuk½ lseh lVhdrk rd gh eki ldrk gSA 

 *  vr% ge dgsaxs fd bldk vYirekad 1 lseh gS 

 ¼ii½ feeh Ldsy dk mi;ksx djrs gSa: 

  ge yackbZ ekisaxs ""¾ 4-2 lseh] 

  tks vf/kd fudV eki gSA 

  ;gk¡ Hkh vxj ge ckjhdh ls ns[ksa rks ik,axs fd yackbZ 4-2 ls FkksM+h vf/kd gS] 

ysfdu ge bldh yackbZ 4-21] ;k 4-22] ;k 4-20 ugha dg ldrs D;ksafd 

  ;g iSekuk dsoy 0-1 lseh ¼1 feeh½ rd eki ldrk gS] blls vf/kd fudV ughaA 

 * ;g ¼;g iSekuk½ 0-1 lseh ¼1 feeh½ dh lVhdrk rd eki ldrk gS 

  bldk vYirekad 0-1 lseh ¼1 feeh½ gSA       

O;fäxr =qfV 

eq>s yxrk gS fd 

eki ysus esa xyrh 

gks x;h gSaA 

(cm scale) 

(mm scale) 

vf/kd fudV eki çkIr djus ds 

fy,] gesa ,d vf/kd lw{e ekiuh] 

tks fd mm iSekuk gS] dk mi;ksx 

djuk iM+rk gS 
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6.4 vuqer =qfV: 
 midj.k dh lhekvksa (vYirekad) ds dkj.k ekiu esa =qfV vuqer =qfV dgykrh gSA 
 mm iSekus ls → ge 1 mm ;FkkZ;rk (vYirekad) ekiu dj ldrs gSA blesa ge ekiu çkIr djsaxsA 

 For example:  mm Ldsy }kjk → ge 1 mm lkFkZdrk rd eki ldrs gSaA (vYirekad). tSls  = 34 mm 

 vf/kdre vfuf'prrk 1 mm gks ldrh gSA 

 vf/kdre vuqer =qfV () = 1 mm 

➢ ijUrq ;fn fdlh vU; midj.k ls] ge  = 34.5 mm çkIr djrs gSa rks vf/kdre vuqer =qfV () = 0.1 mm rFkk ;fn vf/kd 

;FkkZFk midj.k ls] ge  = 34.527 mm çkIr djrs gS rks vuqer =qfV () = 0.001 mm = vafre la[;k dk eku j[krs gSA  

6.5 çR;sd ekiu jkf'k es =qfV ds ifj.kkeLo:i vfèkdre vuqer =qfV : 
 ekuk ifj.kke f(x, y) esa nks ekiu jkf'k;ka x o y gSA 
 ekuk x esa =qfV = ± x vFkkZr~] x  (x – x, x + x)  
 ekuk y eas =qfV = ± y vFkkZr~] y  (y – y, y + y) 
 Case : ()  ;fn f(x, y) = x + y 
   df = dx + dy 
   f = f = ± x ± y 
   f vf/kdre vuqer =qfV = (f)max = (± x ± y) dk vf/kdre 
   (f)max = x + y 
 
 Case : () ;fn f   = x – y 

   df = dx – dy;   (f) = ± x  y 

   f esa vf/kdre vuqer =qfV = (f)max 

   = (± x  y) dk vf/kdre 

   (f)max = x + y  
➢ vf/kdre vuqer =qfV çkUr djus ds fy,] fpUg~ O;ofLFkr gksus pkfg, rkfd vf/kdre çHkko gksu ds fy, =qfV;ks dks 

tksM+ fn;k x;k gSA 
 vFkkZr~ f = 2x – 3y – z 

DETECTIVE MIND 
ofuZ;j dSfyij dk vYirekad (Least Count of vernier callipers) : 

ekuk dh ,d eq[; iSekus ds Hkkx (M.S.D.) dk vkdkj M bdkbZ ,oa ,d ofuZ;j iSekus ds Hkkx (V. S. D.) 
dk vkdkj V bdkbZ gSA ekuk dh eq[; iSekus Hkkx dh yEckbZ 'a', ofuZ;j iSekus Hkkx dh yEckbZ 'b' ds 

cjkcj gksrh gSA 

 aM = bV  M  

  M – V = M – M or M – V = M 

jkf'k (M– V) ofuZ;j fu;rkd (V. C.) ;k vYirekad (L. C.) dgykrk gSA 

 

Reading = MSR + VSD × LC 

SPOT LIGHT 

➢ ,d midj.k }kjk lHkh jhfMax ;k ekik ewY; dsoy lcls de fxurh rd gh vPNs gksrs gSa 
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   (f)max = 2x + 3y + z  
 

7. fujis{k =qfV] vkisf{kd =qfV ,oa çfr'kr =qfV (Absolute error, relative error and perceritage error): 
 ekuk fd dqN jkf'k;ksa ds ekiu ds fy,, ge dbZ çs{k.k a1, a2, a3…. an ysrs gSA çR;sd ekiu esa fujis{k =qfV rFkk çfr'kr 

=qfV Kkr djus ds fy,] ge bu inks (steps) dk vuqlj.k djrs gSA 
➢ loZçFke lHkh çs{k.kksa ds ek/; dh x.kuk djrs gS :  

 aek/; = 
( )1 2 3 na a a .... a

n

+ + + +
 

 bu ekuksa dk ek/; ekiu dh nh xbZ 'krksZ ds v/khu jkf'k ds lcls lEHko eku ds :i esa fy;k tkrk gSA 
7.1 fujis{k =qfV (Absolute Error) : 
 jkf'k ds lcls lEHko ;k ek/; eku rFkk vyx&vyx ekiu eku ds e/; vUrj dk ifjek.k ekiu dh fujis{k =qfV 

dgykrh gSA vyx&vyx ekiu eku es fujis{k =qfV gS % 

 an = | amean − an | 
 lHkh fujis{k =qfV;ks dk lekUrj ek/; vfUre ;k ek/; fujis{k =qfV ds :i esa fy;k tkrk gSA 

 amean = 
( )1 2 3 na a a .......... a

n

 +  +  + + 
  

7.2 vkisf{kd =qfV 
 ek/; fujis{k =qfV rFkk lekUrj ek/; dk vuqikr vkisf{kd =qfV dgykrk gSA 

 vkisf{kd =qfV = 
a

a


ek/;

ek/;

 

7.3 çfr'kr =qfV  
 tc vkisf{kd =qfV dks çfr'kr esa O;Dr fd;k tkrk gS] rks ;g çfr'kr =qfV dgykrk gSA 

 çfr'kr =qfV = 
a

a


ek/;

ek/;

  × 100%   

8. =qfV;ksa dk la;kstu (COMBINATION OF ERRORS): 

8.1 ;ksx o vUrj dh =qfV : 

➢ ;ksxQy esa : ;fn Z = A + B, then Z = A + B, bl fLFkfr esa vf/kdre vkaf'kd =qfV  

 
Z

Z


 = 

A

A B



+
 + 

B

A B



+
 = 

A B

A B

 + 

+
 

➢ vUrj esa : ;fn Z = A – B rks vf/kdre fujis{k =qfV Z = A + B rFkk bl fLFkfr esa vf/kdre vkaf'kd =qfV 

 Z = A + B  

 
Z A B

Z A –B A –B

  
= +  =

A B

A B

 + 

−
  

➢ xq.kuQy esa : ;fn Z = AB rks vf/kdre vkaf'kd =qfV  

 
Z A B

Z A B

  
= +  

 tgk¡ Z/Z vkaf'kd =qfV dgykrh gS  

➢ Hkkx (Division) esa : ;fn = A/B, rks vf/kdre vkaf'kd =qfV gS %  

 
Z A B

Z A B

  
= +  

➢ ?kkr esa : ;fn Z = An gS rks 
Z A

n
Z A

 
=   
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9. lkFkZd vad (SIGNIFICANT FIGURES): 

 gj ekiu esa =qfV;k¡ lfEefyr gksrh gSaA vr% ekiu ds ifj.kkeksa dks bl çdkj çLrqr fd;k tkuk pkfg, fd ekiu dh 

ifj'kq)rk Li"V gks tk,A  

➢ lk/kkj.kr%] ekiu ds fy, ifj.kkeksa dsk ,d la[;k ds :i esa çLrqr djrs gSa ftlesa og lHkh vad lfEefyr gksrs gSa tks 

fo'oluh; gSa] rFkk og çFke vad Hkh lfEefyr fd;k tkrk gS tks vfuf'pr gSa] rFkk og çFke vad Hkh lfEefyr gksrs 

gSa tks fo'oluh; gSa] rFkk og çFke vad Hkh lfEefyr fd;k tkrk gS tks vfuf'pr gSa fo'oluh; vadksa vksj igys 

vfuf'pr vad dks la[;k ds lkFkZd&vad ekuk tkrk gSA 

➢ lkFkZd vad ekiu dh ifj'kq)rk bafxr djrs gSa tks ekid ;a= ds vYiekad ij fuHkZj djrh gSaA fdlh ekiu esa fofHkUu 

ek=dksa ds ifjofrZu ds p;u ls lkFkZd vadksa dh la[;k ifjofrZr ugha gksrhA  

9.1 lkFkZd vad Kkr djus ds fu;e : 

 fu;e 1 :  lHkh v'kwU; vad lkFkZd vad gksrs gSAA  

   vFkkZr~  123.56 esa ikap lkFkZd vad gSA 

 Rule 2: fu;e 2 : nks v'kwU; vadksa ds e/; vkus okys vad lkFkZd vad ¼Li"Vr%½ dgykrs gSA 

   vFkkZr~  1230.05 esa N% lkFkZd vad gSA 

 Rule 3: 

3.5cm 3.50cm 3.500cm

closer! morecloser!

0.1cm 0.01cm 0.001cm

accuracy accuracy accuracy

liesbetween liesbetween liesbetween

(3.4 – 3.6) (3.49 – 3.51) (3.499 – 3.501)

= = =

  

  

 

   n'keyo fcUnq ds i'pkr~ vkus okys 'kwU; lkFkZd vad gksrs gSA (T;knk ;FkkFkZrk ;k n{krk (accuracy) n'kkZrs gSa) 

   

3.5cm 3.50cm 3.500cm

S.F S.F S.F

  

nks rhu pkj

 

   ,d ckj ekiu gksus ds i'pkr~] lkFkZd vad ekiu dh fudVrk ds vuqlkj fu/kkZfjr gks tkrs gSaA 
  ➢ vc ;fn bl ekiu dks fofHkUu ek=dksa esa n'kkZ,sa rks] lkFkZd vad ifjofrZr ugha gksrs (lkFkZd vad dsoy ekiu 

dh ;FkkZFkrk ij fuHkZj djrk gSA) 

 
   ekuk dh mm iSekus dk mi;ksx djds ekiu fd;k x;k gS] rFkk  = 85 mm (nks lkFkZd vda) 

   ;fn ge bls nks vU; bdkbZ es iznf'kZr djuk pkgrs gSA 

SPOT LIGHT 

➢ lkekU; :i esa ;fn  

rks Z esa vf/kdre vkaf'kd =qfV gS %        

 

SPOT LIGHT 

 lkFkZd vad ges'kk lajf{kr jgrs gS] ek=d ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsA 
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4 –5

85mm 8.5cm 0.085

8500mm 0.000085km

8.5 10 mm 8.5 10 km

→ →

 

=  = 

 

   lHkh nks lkFkZd vda j[krs gS 
   fn;s x;s fu;e lkFkZd vad dk ikyu djrs gSA  

 Rule 4: fiNys mnkgj.k esa geus ns[kk dh] 

    

0.000085km nks lkFkZd vad 

lkFkZd vad ugha     
   8 o 5, blfy, vkxs okys 'kwU; lkFkZd vad ugh gksrs gSA 

  ➢ ,d ls de okyh la[;k esa n'keyo fcUnq ds ckn vkus okys rFkk çFke v'kwU; vad ds igys vkus okys 'kwU; 

lkFkZd vad ugha gksrs gSA (dsoy ek=d ds ifjorZu ds dkj.k gksrs gSA) 

     0.000305  lkFkZd vad 3 gSA 

    3.05 × 10–4  lkFkZd vad 3 gSA 

 Rule 5:  fiNys mnkgj.k ls ge ns[krs gS dh 

     

nk s lkFkdZ  vad gkus k pkfg,85000 m

lkFkdZ  vda  ugh 
    

   8 o 5 blfy, ihNs okys 'kwU; lkFkZd ugh gSA 

  ➢ fcuk n'keyo fcUnq okys vadksa ds fljksa ;k vUr esa vkus okys 'kwU; lkFkZd vad ugha gksrs 

   (dsoy ek=d ifjorZu ds dkj.k gksrs gSA) 

   154 eh0 = 15400 lseh0 = 15400 feeh0  

   = 154 × 109 uSuksehVj 

   lHkh esa lkFkZd vad rhu gSA ckn esa vkus okys 'kwU; lkFkZd vad ugha gSA 

 Rule 6 : ;gka dqN fuf'pr ekiu fn;k gS tks fd iw.kZ gS vFkkZr~ 

         

         

   lscksa dh la[;k = 12 (Bhd exact)  

     = 12.000000...........  

   bl rjg ds ekiu esa vuUr ;FkkZFkrk gksrh gSA vr% blesa  lkFkZd vad gksrs gSA 

  * d{kk esa fo|kfFkZ;ksa dh la[;k = 125 (Bhd)  

  * fuokZr esa çdk'k dh pky = 299,792,458 m/s (Bhd) 

9.2 lkFkZd vadksa ls lacaf/kr vadh; lafØ;kvksa ds fu;e: 

➢ la[;kvksa dks xq.kk ;k Hkkx djus ls çkIr ifj.kke esa dsoy mrus gh lkFkZd vad jgus nsuk pkfg, ftrus fd lcls de 

lkFkZd vadksa okyh ewy la[;k esa gSA 

 E.g. 1.2 × 1.11 = 1.3   

➢ la[;kvksa ds ladyu vFkok O;odyu ls çkIr vafre ifj.kke esa n'keyo ds ckn mrus gh lkFkZd vad jgus nsus pkfg, 

ftrus fd ladfyr ;k O;odfyr dh tkus okyh fdlh jkf'k esa n'keyo ds ckn de ls de gSaA. 
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 E.g. 1.235 – 1.1 = 0.135 = 0.1 

 (f}rh; in de gksrs gS ftldk vFkZ gS ,d n’keyo LFkku)  
 

10.  vfuf'pr vadksa dk iw.kkZadu (ROUNDING OFF THE UNCERTATIN DIGITS) : 

 ftu la[;kvkas esa ,d ls vf/kd vfuf'pr vad gksrs gSa] muds vfHkdyu esa ifj.kke dk iw.kkZadu fd;k tkuk pkfg,A 

vf/kdka'k çdj.kksa esa] la[;kvksa dks mfpr lkFkZd vadksa rd iw.kkZafdr djus ds fu;e Li"V gh gSaA 

 iw.kkZafdr djus ds fu;e :  

➢ ftl la[;k dks iw.kkZafdr djuk gS ;fn og 5 (50%) ; ls de gS rks mls NksM+ nsaA 

 47.833 n'keyo ds ,d LFkku rd iw.kkZafdr dj

 

i.w kkZad

n'keyo d s ,d LFkku rd

47.8 

➢ ;fn iw.kkZafdr djus okyh la[;k  5(50%), ls vf/kd gks rks vafre la[;k dks 1 c<+k nksA  

 47.862 n'keyo ds ,d LFkku rd iw.kkZafdr djsa  i.w kkZad

n'keyo d s ,d LFkku rd

47.9 

➢ 

 

;fn vafre vad fo"ke gks

rks vfa re vda  esa  c<k;s1

20.75

20.6 20.8

tc gVkb Z l[a ;k gk s5 50%( )

;fn vafre vda  le

gk s rk s  dks gVkvks5

20.65

 

 
Example: 13 ,d O;fDr vius ikl dh fdlh ehukj dh vius ls nwjh dk vkdyu djuk pkgrk gSA og ehukj C ds lkeus 

fdlh fcUnq A ij [kM+k gksrk gS vksj AC dh lh/k esa cgqr nwj fLFkr fdlh fcUnq O dks ns[krk gSA fQj og] AC 

ds yEcor~ 50 m, nwj fLFkr fcUnq B rd pyrk gS vkSj ogk¡ ls O ,oa C dks fQj ns[krk gSA D;kasfd O cgqr vf/k 

nwjh ij gS] BO ,oa AO dh fn'kk,¡ O;kogkfjd :i esa ,d gh gS] ysfdu og ikrk gS fd C dh n`f"V js[kk ewy 

n`f"V js[kk ds lkis{k   = 30º ij ?kwe xbZ gS ( dks yEcu dgk tkrk gS½A mldh ewy fLFkfr A ls ehukj C dh 

nwjh dk vkdyu dhft,A 

 



ºO

A B



C

50

njw h oLrq

 
  (1) 3  m (2) 50 3 m (3) 20 3 m (4) 27 3 m 

Solution: fn;k x;k gS] yEcu dks.k  = 30° 

  fp= ls AB = AC tan  

  AC = AB / tan  = 50 m / tan 30° = 50 3 m  
 

SOLVED EXAMPLES 
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Example: 14 i`Foh ds nks O;klr% foijhr fcUnqvksa A o B ls pUæek dk çs{k.k dh nks fn'kkvksa ds chp] pUæek ij varfjr 

dks.k  dh eki 2º gSA i`Foh dk O;kl yxHkx 1.276 × 107 m gSA i`Foh ds pUæek dh nwjh dk vfHkdyu 

dhft,A  

 (1) 36.55 × 107 m (2) 38.66 × 1012 m 

 (3) 36.55 × 109 m (4) 39.66 × 105 m 

Solution: Kkr gS   = 2º = 2 × 
180


 = 

90


 

  Also, b = AB = 1.276 × 107 m 

  D = b/ = 
71.276 10

90




= 36.55 × 107 m 

 

Example: 15 jk"Vªh; ç;ksx'kkyk esa fLFkr ,d ekud ?kM+h ls rqyuk djds nks ?kfM;ksa dh tk¡p dh tk jgh gSA ekud ?kM+h 

tc nksigj ds 12:00:00 dk le; n'kkZrh gS] rks bu nks ?kfM+;ksa ds ikB~;kad bl çdkj gSa % 

      ?kM+h 1  ?kM+h 2 

   lkseokj  12:00:05 10:15:06 

   eaxyokj  12:01:15 10:14:59 

   cq/kokj  11:59:08 10:15:18 

   c`gLifrokj 12:01:50 10:15:07 

   'kqØokj  11:59:15 10:14:53 

   'kfuokj  12:01:30 10:15:24 

   jfookj  12:01:19 10:15:11 

 ;fn vki dksbZ ,slk ç;ksx dj jgs gks ftlds fy, vkidks ifj'kq) le; varjky ekiu dh vko';drk gS] rks 

buesa ls vki fdl ?kM+h dks ojh;rk nsaxs \ D;kas \ 

Solution: lkr fnu esa ?kM+h 1 ds çs{k.kksa esa varj dk ifjlj 162 s gS tcfd ?kM+h 2 eas ;g ifjlj 31s dk gSaA ?kM+h 1 }kjk fy, 

x, le; ds ikB~;kad] ?kM+h 2 }kjk fy, x, le; ds ikB~;kadks dh rqyuk esa] ekud le; ds vf/kd fudV gaSA 

egRoiw.kZ ckr ;g gS ?kM+h dh 'kwU;kad =qfV] ifj'kq) dk;Z ds fy, mruh egRoiw.kZ ugha gS ftruk blds le; esa 

gksus okyk ifjorZu gS] D;ksafd] 'kwU;kad =qfV dks rks dHkh Hkh ljyrk ls nwj fd;k tk ldrk gSA vr% ?kM+h 1 dh 

rqyuk esa ?kM+h 2 dks ojh;rk nh tk,xhA 

Example: 16 ,d ofuZ;j dsfyilZ dh lgk;rk ls ,d csyu dh yECkkbZ dk ekiu djds fuEu çs{k.k fy, x, gS % 3.29 cm, 

3.28 cm,  3.29 cm,  3.31 cm,  3.28 cm,  3.27 cm, 3.29 cm, 3.30cm rks Kkr dhft,s % 

  (a) csyu dh lcls ;FkkZFk yEckbZ (b) çR;sd çs{k.k ls fujis{k =qfV 

  (c) ek/; fujis{k =qfV  (d) vkisf{kd =qfV 

  (e) çfr'kr =qfV 

  fujis{k =qfV rFkk çfr'kr =qfV ds inks esa ifj.kke O;Dr dhft,sA 

Solution: (a) csyu dh lcls ;FkkZFk yEckbZ ek/; yEckbZ  ( )  = 3.28875 cm = 3.29 cm gksxhA 

  (b) çFke ikB;kad esa fujis{k =qfV = 3.29 – 3.29 = 0.00 cm 

   f}rh; ikB;kad esa fujis{k =qfV = 3.29 – 3.28 = 0.01 cm 

   r`rh; ikB;kad esa fujis{k =qfV = 3.29 – 3.29 = 0.00 cm 

   prqZFk ikB;kad esa fujis{k =qfV = 3.39 – 3.31 = –0.02 cm 

   ikp¡oh ikB;kad esa fujis{k =qfV = 3.29 – 3.28 = 0.01 cm 

   N%Bh ikB;kad esa fujis{k =qfV = 3.29 – 3.27 = 0.02 cm 

   lkroha ikB;kad esa fujis{k =qfV = 3.29 – 3.29 = 0.00 cm 

   vafre ikB;kad esa fujis{k =qfV = 3.29 – 3.30 = –0.01 cm 

  (c) ek/; fujis{k =qfV  

     
0.00 0.01 0.00 0.02 0.01 0.02 0.00 0.01

8

+ + + + + + +
 =  = 0.01 cm 



 
 

Ekk=d ,ao ekiu 

 

  

  (d) yEckbZ esa vkisf{kd =qfV = 


 = 
0.01

3.29
 = 0.0030395 = 0.003  

  (e) çfr'kr =qfV = 


×  100 = 0.003 ×  100 = 0.3% 

   vr% yEckbZ = 3.29 cm ± 0.01 cm (fujis{k =qfV ds inks esa) 

    = 3.29 cm ± 0.30%  (çfr'kr =qfV ds inks esa) 
 

Example: 17 dqN çs{k.kks es] ‘g’ dk eku 9.81, 9.80, 9.82, 9.79, 9.78, 9.84, 9.79, 9.78, 9.79 o 9.80 m/s2 gSA g esa fujis{k 

=qfV o çfr'kr =qfV dh x.kuk dhft;sA 
  

 (1) 0.014, 0.14% (2) 0.024, 0.12% 

 (3) 0.016, 0.10%  (4) 0.121, 0.2% 

Solution:  
  

Øe la[;k 
 

g dk eku 
fujis{k =qfV  

g = i| g g |−  

1 9.81 0.01 
2 9.80 0.00 
3 9.82 0.02 
4 9.79 0.01 
5 9.78 0.02 
6 9.84 0.04 
7 9.79 0.01 
8 9.78 0.02 
9 9.79 0.01 

10 9.80 0.00 

 gmean = 9.80, i
mean

g 0.14
g 0.014

10 10


 = = =  

 çfr'kr =qfV = mean

mean

g
100

g


  = 

0.014

9.80
× 100 % = 0.14 % 

 

 

Example: 18 ge ,d ljy yksyd dk nksyu&dky Kkr djrs gSaA ç;ksx ds Øfed ekiuksa esa fy, x, ikB~;kad gSa % 2.63s, 
2.56s, 2.42s, 2.7 ,oa 2.80s A fujis{k =qfV] vkisf{kd =qfV ,oa çfr'kr =qfV ifjdfyr dhft,A 

Solution: yksyd dk vkSlr nksyu dky] 

 T = 
(2.63 2.56 2.42 2.71 2.80)s

5

+ + + +
 = 

1312

5
 = 2.624s = 2.62s = 2.624 s = 2.62 s 

 D;kasfd] lHkh dky 0.01 s ds foHksnu rd ekis x, gSa] blfy, le; dh lHkh ekisa nwljs n'keyo LFkku rd 

gSaA bl vkSlr dky dks Hkh nwljs n'keyo LFkku rd fy[kuk mfpr gSA 
 ekiu esa =qfV;k¡ gSa % 
 2.63 s – 2.62 s = 0.01 s 
 2.56s – 2.62 s = –0.06 s 
 2.42s – 2.62 s = –0.20 s 
 2.71 s – 2.62 s = 0.09 s 
 2.80 s – 2.62 s = 0.18 s 
 /;ku nhft,] =qfV;ksa ds Hkh ogh ek=d gSa tks ekih tkus okyh jkf'k;ksa ds gSaA 

 lHkh fujis{k =qfV;ksa dk lekarj ek/; ¼lekarj ek/; ds fy, ge dsoy ifjek.k ysrs gSa½ gSa % 

 Tek/; = [0.01 + 0.06 + 0.0 + 0.09 + 0.18)s]/5 
 = 0.54 s / 5 = 0.11 s 
 bldk vFkZ gS fd ljy yksyd dk nksyu dky (2.62 ± 0.11)s gSA vFkkZr~ bldk eku (2.62 ± 0.11)s ,oa (2.62 

± 0.11)s, vFkok 2.73 s ,oa 2.51s ds chp gSA D;ksfd lHkh fujis{k =qfV;ksa dk lekarj ek/; 0.11 s gS] vr% bl 



 

HkkSfrd foKku 

 

eku esa lsdaM ds nlosa va'k es igys ls gh =qfV gSA blfy, nksyu dky dk eku lsad.M ds lkSosa Hkkx rd 

O;Dr djus dk dksbZ vFkZ ugha gSaA bldks O;Dr djus dk vf/kd lgh <ax bl çdkj gS % 
 T = 2.6 ± 0.1 s 
 /;ku nhft,] vafre la[;kad 6 fo'oluh; ugha gS] D;kasfd ;g 5 ,oa 7 ds chp dqN Hkh gks ldrk gSA bl rF; 

dks ladsr ds :i esa bl çdkj dgrs gSa fd eki esa nks lkFkZd vad gSA bl çdj.k esa nks lkFkZd vad 2 rFkk 
6 gSa ftles  2 fo'oluh; gS vkSj 6 esa =qfV lac) gSA  

 bl mnkgj.k esa vkisf{kd =qfV vFkok çfr'kr =qfV gS &  

 = 
0.01

2.6
× 100 = 4%   

 

Example: 19 R1 = 100 ± 3 vkse o R2 = 200 ± 4 vkse ds nks çfrjksèkdksa dks (a) Js.kh Øe esa] (b) lekUrj Øe esa la;ksftr fd;k 

x;k gSA (a) Js.kh Øe la;kstu rFkk (b) lekUrj Øe la;kstu esa rqY; çfrjks/k Kkr dhft,A (a) ds fy, lacaèk 

R = R1 + R2 ,oa (b) ds fy, 
1

R'
 =  

1 2

1 1

R R
+  rFkk 

2

R'

R'


 = 1

2
1

R

R


 + 2

2
2

R

R


  dk mi;ksx dhft,A 

Solution: (a) Js.kh Øe la;kstu dk rqY; çfrjks/k] 
  R = R1 + R2 = (100 ± 3) ohm + (200 ± 4) ohm = 300 ± 7 ohm. 
 (b)  lekUrj Øe la;kstu dk rqY; çfrjks/k] 

  R' = 1 2

1 2

R R

R R
= 

200

3
 = 66.7 ohm 

  rc]

 1 2

1 1 1

R' R R
= +  ls gesa çkIr gksrk gS % 

  We get, 

  1 2
2 2 2

1 2

R RR'

R' R R

 
= +  

  R' = (R'2) 
1 2

2 2
1 2

R R

R R

  
+ 

 
 

  R' = 

2
66.7

100

 
 
 

3 + 

2
66.7

200

 
 
 

4 = 1.8 

  vr%] R' = 66.7 ± 1.8 ohm 

  (;gk¡ lkFkZd vadksa ds fu;eksa dks çekf.kr djus dh n`f"V ls R dk eku 2 ds LFkku ij 1.8 ds :i esa 

O;Dr fd;k x;k gSA) 

Example: 20 ;fn R = 1.05 , rki O;kl d = 0.60 mm o yEckbZ = 75.3 cm gS rks çfrjks/kdrk = 

2d
R

4

 
 
 

esa vf/kdre lEHko 

=qfV Kkr dhft,sA  
 (1) 2%  (2) 4 % (3) 0.2 %  (4) 0.8% 

Solution: 
max

 
 

 
= 

R

R


 + 2 

d

d


 + 


   

 R = 1.05     → R = 0.01  (vYirekad) 
 d = 0.60 mm →  d = 0.01 mm (vYirekad) 
  = 75.3 →   = 0.1 cm (vYirekad) 

 



= 

0.01 0.01mm 0.1cm
2

1.05 0.60mm 75.3cm

 
+ + 

 
× 100 = 4 %.  

 

Example: 21 ,d ljy yksyd ds mi;ksx ls ‘g’ dk eku Kkr djus ds fy,] T = 2.00 sec; = 1.00 m ekik x;k gSA ‘g’ esa 

vf/kdre lEHko =qfV Kkr dhft,A ‘g’ dk eku Hkh Kkr dhft,A (2= 10) 

Solution: T = 2 
g

  g = 
2

2

4

T


  



 
 

Ekk=d ,ao ekiu 

 

  

 
max

g

g

 
 
 

= 


 + 2 
T

T


 = 

0.01 0.01
2

1.00 2.00

 
+ 

 
 × 100 %. = 2 % 

 value of g = 
2

2

4

T


= 

2

4 10 1.00

(2.00)

 
 = 10.0 m/s2 

 
max

g

g

 
 
 

= 2/100   so maxg 2

10.0 100


=  

 so (g)max = 0.2 = max error in ‘g’ 
 so ‘g’ = (10.0 ± 0.2 ) m/s2 

Example: 22 Z esa vkisf{kd =qfV Kkr dhft,s ;fn Z = A4B1/3/CD3/2 
Solution: Z esa vkisf{kd =qfV Z / Z = 4(A/A) + (1/3) (B/B) + (C/C) + (3/2) (D/D) 

Example: 23 fdlh ljy yksyd dk nksyudky T = 2 L / g   gksrk gSA ;fn L dk ekfir eku 20.0 cm gS ftlesa 1 mm rd 

dh ;FkkFkZrk gS vkSj le; dks 1s foHksnu okyh dykbZ ?kM+h ls ekius ij ;g ik;k tkrk gS fd yksyd ds 100 
nksyuksa dk le; 90s gS rks ;gk¡ g ds fu/kkZfjr eku dh ;FkkFkZrk D;k gS \ 

 (1) 2 % (2) 3 % (3) 1% (4) 5% 

Solution: 
2

2

4 L
g

T


=   

 ;gk¡, T = 
t

n
 vkSj 

T

T


 = 

t

t


. 

 t nksuksa ds ekiu dh =qfV;k¡ vYirekad =qfV;k¡ gSaA 
 vr% (g/g) = (L/L) + (T/T) 

 (g/g) = (L/L) + (T/T)  = 
0.1

20.0
 + 2 

1

90

 
 
 

 = 0.027 

 vr% g ds ekiu esa çfr'kr =qfV  
 100 (g/g) = [100 (L/L) + 2 × 100 (T/T)] = 3% 
Example: 24 ,d vk;r dh yEckbZ o pkSM+kbZ (5.7 ± 0.1) cm o (3.4 ± 0.2) cm gSA =qfV lhekvks ds lkFk vk;r ds {ks=Qy dh 

x.kuk dhft,sA 
 (1) 19.38    1.48 cm2 (2) 18.28   2.4 cm2 

 (3) 20.20   2.01 cm2  (4) 21.21   0.3 cm2 
Solution: fn;k gS   = (5.7 ± 0.1) cm  and b = (3.4 ± 0.2) cm 

 {ks=Qy   A = ×  b = 5.7 ×  3.4 = 19.38 cm2 

 
A

A


= 

b

b

  
+ 

 
= ± 

0.1 0.2

5.7 3.4

 
+ 

 
 = ± 

0.34 1.14

5.7 3.4

+ 
 

 
 = ± 

1.48

19.38
  

  A = ± 
1.48

19.38
× A = ± 

1.48

19.38
× 19.38 = 1.48  

 {kS=Qy = (19.38 ± 1.48) cm2 
Example: 25 ,d oLrq (4.0 ± 0.3) s le; esa (13.8 ± 0.2) m nwjh ,dleku :i ls r; djrh gSA =qfV lhekvksa ds lkFk 

bldk osx Kkr dhft,sA osx esa çfr'kr =qfV D;k gS \  

 (1)   8% (2)   2% (3)   9 % (4)   12 % 

Solution: fn;k gSA nwjh  s = (13.8 ± 0.2) m  o 
 le; t = (4.0 ± 0.3) s,  

 osx  v = 
s

t
= 

13.8

4.0
 3.45 ms–1 = 3.5 ms–1  

 
v

v


= ± 

s t

s t

  
+ 

 
 = ± 

0.2 0.3

13.8 4.0

 
+ 

 
 = ± 

0.8 4.14

13.8 4.0

+ 
 

 
 = ± 

4.49

13.8 4.0
 = ± 0.0895 

   v = ± 0.0895 ×  v = ± 0.0895 ×  3.45 = ± 0.3087 = ± 0.31    
   v = (3.5 ± 0.31) ms–1 

 osx es çfr'kr =qfV =
v

v


×100 = ± 0.0895 ×100 = ± 8.95% = ± 9% 

 

Example: 26  vkse fu;e ç;ksx esa] çfrjksèk ds ifjr% oksYVehVj dk ikB~;kad 12.5 V rFkk èkkjk dk ikB~;kad i = 0.20 Amp 
gSA lgh lkFkZd vadks esa çfrjksèk Kkr dhft, A 

 (1) 62 (2) 62.5 (3) 63 (4) 62.50 



 

HkkSfrd foKku 

 

Solution: R =
V

i
=

3SF12.5

2SF0.20

→

→
 = 62.5

roundoff
to2S.F.

⎯⎯⎯→ 62  

 

Example: 27 fuEu esa lkFkZd vadks dh la[;k fyf[k,sA 
 (a) 165  (b) 2.05  (c) 34.000 m  
 (d) 0.005  (e) 0.02340 N m–1 

Solution: (a) 3 SF (b) 3 SF (c) 5 SF 
 (d) 1 SF (e) 4 SF  
 

Example: 28 ofuZ;j dSfyij ds eq[; iSekus ij ,d lseh dks 10 cjkcj Hkkxks es ckVk tkrk gSA ;fn ofuZ;j iSekus ds 20 
[kkus eq[; iSekus ds 8 NksVs [kkuks ds lEikrh gS rks ofuZ;j dSfyij dk vYirekad D;k gksxk ? 

Solution:  ofuZ;j iSekus ds 20 [kkus = eq[; iSekus ds 8 [kkus 

    1 V. S .D. = 
8

20

 
 
 

 M. S. D. = 
2

5

 
 
 

M. S. D. 

 vYirekad = 1 M. S. D. – 1 V. S . D. 

 = 1 M. S. D. – 
2

5

 
 
 

 M. S. D. =
2

1 –
5

 
 
 

M. S. D. = 
3

5
M .S .D. = 

3

5
×  0.1 cm = 0.06 cm  

 (1 M. S. D. = 
1

10
cm = 0.1 cm) 

uksV : oLrqfu"B iz'uks ds fy, 

 L. C. = M – V 
b – a

b

 
 
 

= M = 
20 – 8

20

 
 
 

1

10

 
 
 

cm = 
3

50
cm = 0.06 cm 

Example: 29 eq[; iSekus ds nth Hkkx ofuZ;j iSekus ds (n + 1)th Hkkx ls lEikrh gksrs gS ,d eq[; Ldsy dk Hkkx 'a' bdkbZ 

ds cjkcj gSA ofuZ;j dk vYirekad Kkr djsA 

 (1) 
a

n 1+
 (2) 

n

n 1+
 (3) 

1

n 1+
 (4) Zero 

Solution: ofuZ;j Ldsy ds(n + 1) Hkkx = eq[; Ldsy ds n Hkkx 

   1 ofuZ;j Hkkx =
n

n 1+
 eq[; Ldsy Hkkx 

 vYirekad = 1 M. S. D. – 1V. S. D. 

  = 
n

1 –
n 1

 
 

+ 
M.S.D. = 

n

n 1

 
 

+ 
 M. S. D. = 

a

n 1+
  

 

Example: 30 LVkWi okWp (stop watch) dk vYirekad 
1

5
lSd.M gSA yksyd ds 20 nksyuks dk le; 25 lSd.M ekik x;k gSA 

le; ds ekiu ds izfr'kr =qfV D;k gS \ 
 (1) 0.4 % (2) 0.6 % (3) 0.8 % (4) 12 % 

Solution:  25 lSd.M dks ekius ds =qfV = 
1

5
 sec. = 0.2 sec. 

  izfr'kr =qfV =  
0.2

×100
25

 = 0.8% 

uksV : bl izdkj ds iz'uks ds vafre ije =qfV ekid midj.kks ds vYirekad ds cjkcj ysrs Gsa 

 

 

 

 

 


