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Ruh g¥Ënfõ‹° 
br‹id

ïa‰ãaš

nkšÃiy - Kjyh« M©L

bjhFâ - I & II

brŒKiw gÆ‰á

ï¤Jl‹ 

ïiz¡f¥g£LŸsJ

òâjhf âU¤âaik¡f¥g£l ghlüÈ‹go jahÇ¡f¥g£LŸsJ.

For Orders Contact
80562 94222 / 81242 01000 / 81243 01000
96001 75757 / 78718 02000 / 98409 26027

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



(ii)

© btËp£lhs®fŸ

F¿p£L v© : SG 263 

vGâ tH§»at®

âUkâ. by£RÄ uhk»UZz‹, M.Sc., B.Ed., DCT

Guides : 

✤	 RuhÉ‹ jÄœ ciuüš

✤ Sura’s Smart English
✤ Sura’s Mathematics (EM/TM)
✤ Sura’s Physics (EM/TM)
✤ Sura’s Chemistry (EM/TM)
✤ Sura’s Bio-Botany & Botany (EM/TM)
 (Short Version & Long Version)

✤ Sura’s Bio-Zoology & Zoology (EM/TM)
 (Short Version & Long Version)

✤ Sura’s Computer Science (EM/TM)
✤ Sura’s Computer Applications (EM/TM)
✤ Sura’s Commerce (EM/TM)
✤ Sura’s Economics (EM/TM)
✤ Sura’s Accountancy (EM/TM)
✤ Sura’s Business Maths (EM)

Our Guides for XI & XII Standard

2
8

/0
5

/2
0

2
4

Ruh g¥Ënfõ‹°

1620, `n#’ ãsh¡, 16-MtJ ãujhd rhiy, 

m©zh ef®, br‹id-600 040. 

Phones : 044 - 4862 9977, 044 - 4862 7755.

e-mail : orders@surabooks.com 

website : www.surabooks.com

80562 94222
81242 01000
81243 01000
96001 75757
78718 02000
98409 26027

jiyik mYtyf« For Orders Contact

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



(iii)

11« tF¥ã‰fhd RuhÉ‹ ïa‰ãaš bjhFâ-I & II ï‹ tÊfh£oia btËÆLtâš 

bgUÄjK« k»œ¢áí« mil»nwh«. ïa‰ãaš bjhFâ-I & II ï‹ ghl§fS¡fhd Édh 

ÉilfŸ / gÆ‰áfŸ Äfî« vËikahf, Rygkhf òÇªJbfhŸS« Éj¤âš ju¥g£LŸsd

RuhÉ‹ ïa‰ãaš tÊfh£o khzt®fË‹ všyh¤ njitfisí« fU¤âš bfh©L 

cUth¡f¥g£LŸsJ. ghlüiy e‹F kâ¥ghŒî brŒJ khzt®fŸ všyh¥ ghl§fisí« 

btFthf c£»u»¤J m¿ªJbfh©L nj®it Rygkhf vGâ mâf kâ¥bg©fis¥ bg‰W 

bt‰¿ahs®fshF« Éj¤âš, ekJ bt‰¿¡fhd ïªj tÊfh£o jahÇ¡f¥g£LŸsJ.

MáÇa®fS¡F ghl« el¤JtâY«, khzt®fS¡F¡ f‰W¡bfhŸtâY« ïªj tÊfh£o 

Jizahf ïU¡F«.

ekJ RuhÉ‹ ïa‰ãaš bjhFâ-I & II ï‹ tÊfh£oÆš ïJ ngh‹w gy áw¥g«r§fŸ 

ml§»ÆUªjhY«, ïa‰ãaš ghl¤ij  khzt®fŸ òÇªJbfhŸs cjÉL« MáÇa®fË‹ 

gÂí« kf¤jhdJ v‹gij kW¥gj‰»šiy.

MáÇa®fË‹ f‰W¤jU« gÂÆš cWJizahfî«, khzt®fŸ ghl§fis¡ f‰F« 

Éj¤âš C¡f« jU« tifÆY« ekJ tÊfh£o âfG« vd e«ò»nwh«.

ïiwaUis nt©L»nwh«.

eynk Éisf!

 RghZ uh{, B.E., M.S.,
 - gâ¥gf¤jh®

thœ¤J¡fŸ !!!

gâ¥gháÇa® ciu
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1. ïaš cyf¤â‹ j‹ikí« mså£oaY« 3 - 44

2. ïa¡fÉaš 45 - 90

3. ïa¡f ÉâfŸ 91 - 139

4. ntiy, M‰wš k‰W« âw‹ 140 - 170
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[3]

ïaš cyf¤â‹ 

j‹ikí« mså£oaY«01
myF

ïaš cyf¤â‹ j‹ikí« mså£oaY«

m¿Éaš X® m¿Kf« mså£oaš

mo¥gil msîfŸ k‰W« 

mj‹ myFfŸ

tÊ msîfŸ k‰W« mj‹ 

myFfŸ

tu«òfŸ

ga‹fs

msÉL« KiwfŸ

msÉLjÈ‹ ãiHfŸ

K¡»a v©QU k‰W« 

KGik¥gL¤Jjš

gÇkhz gF¥ghŒî

Ús« Ãiw fhy«

FPS

CGS

MKS

SI

m¿Éaš Kiw

ïa‰ãaš X® m¿Kf«

ïa‰ãaÈ‹ ãÇîfŸ

ïa‰ãaÈ‹ ïÅikí« 

thŒ¥òfS«

bjhÊšE£g« k‰W« 

rKjha¤Jl‹ ïa‰ãaÈ‹ 

bjhl®ò

k‰w m¿Éaš ãÇîfSl‹ 

ïa‰ãaÈ‹ bjhl®ò

fU¤J tiugl«
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4 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ 1

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

(1) bt‰¿l¤âš xU tUl¤âš xË gaÂ¡F«

   bjhiyî = xËÆ‹ âirntf« × xU tUl« (brf©LfËš)

     = 3 × 108 × 365.25 × 24 × 60 × 60.
     = 9.467 × 1015 m

(2) π nuoa‹ = 180°

(3) 1 nuoa‹ = 
180 180 7

22
57 27

� �
�

π
= × = .

(4) nkY« 1° (ÉšÈDila nfhz«) = 60' (ÉšÈDila ÉdhofËš)

 1' (ÉšÈDila ÉdhofËš) = 60'' (ÉšÈ‹ brf©LfËš)

	 nuoa‹,	o»Ç	k‰W«	ÄÅ£°	ït‰¿‰»ilnaahd	bjhl®ò

(5) 1° = 
π

180
 nuo = 1.745 × 10–2 nuo

(6) \ 1' = 
1
60

1 745 10
60

2 908 10
2

4
�

� = × = ×
−

−. .  nuo

        = 2.91 × 10–4 nuo

(7) \ 1' = 
1

3600
1 745 10

3600
4 847

2
10 6

�

= × = ×
−

−. .  nuo

         = 4.85 × 10–6 rad
(8) 1 \ bg®Ä = 4 F = 10–15 m.

(9) Óáa« fofhu¤â‹ JšÈa« = 1013xU gFâ   

1. myF	KiwÆ‹	tiffŸ

(1) ãÇ£oZ Kiw: mo - gî©£ - beho (m) FPS Kiw.

 bk£Ç¡ KiwfŸ

(2) fhÌa‹ Kiw: br‹oÛ£l® - »uh« - beho (m) CGS Kiw.

(3) Û£l® - »nyh »uh« - beho (m) MKS Kiw.

(4) SI myFKiw.

2. mo¥gil	msîfË‹	SI	myFfŸ

ïa‰ãaš msîfŸ myFfŸ F¿pL

1. Ús« Û£l® m
2. Ãiw »nyh»uh« kg
3. fhy« beho s
4. Ä‹ndh£l« M«ãa® A
5. bt¥gÃiy bfšÉ‹ K
6. xË¢ br¿î nf©lyh Cd
7. bghUË‹ msî nkhš mol
Jiz msîfŸ:

js¡ nfhz«

â©k¡ nfhz«

nuoa‹ (radian)
°onuoa‹ (Steradian)

rad
sr 
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš  ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 5

3. tÊ	msîfS«,	mj‹	myFfS«

ïa‰ãaš msî rk‹ghL myF

gu¥ò Ús« × mfy« m2

fdmsî (gUk‹) gu¥ò × cau« m3

âirntf« ïl¥bga®¢á / fhy« ms–1

KL¡f« âirntf« / fhy« ms–2

nfhz¤ âirntf« nfhz ïl¥bga®¢á

fhy«

rad s–1

nfhz KL¡f« nfhz¤ âirntf«

fhy«

rad s–2

ml®¤â Ãiw / fdmsî (gUk‹) kgm–3

cªj« Ãiw × âirntf« kgm s–1

Ãiyk âU¥ò¤ âw‹ Ãiw × (bjhiyî)2 kgm2

Éir Ãiw × KL¡f« kgm s–2 (m) N (Ãô£l‹)

mG¤j« Éir / gu¥ò Nm–2 (m) Pa (gh°fš)

M‰wš (ntiy) Éir × bjhiyî Nm (m) J (#]š)

fzjh¡F Éir Éir × fhy« NS
gu¥ò ïG Éir Éir Ús« Nm–1

ÉirÆ‹ âU¥ò¤âw‹ 

(âU¥òÉir)

Éir × bjhiyî Nm

Ä‹}£l« Ä‹ndh£l« × fhy« As
Ä‹ndh£l ml®¤â Ä‹ndh£l« / gu¥ò Am–2

fhªj¤ö©lš Éir / Ä‹ndh£l« × Ús« NA–1 m–1

 ïa‰ãaš g©gsîfË‹ gÇkhz§fŸ

tÊ msîfis, mo¥gil msîfËš F¿¥ãl¥ãL«nghJ, mo¥gil msîfË‹ bt›ntW mL¡FfË‹ 

bgU¡F¤ bjhifahf bfhŸs¥gL»wJ.

ïa‰ãaš msî x‹¿‹ gÇkhz§fŸ v‹gJ mo¥gil msîfË‹ mL¡FfshF«.

4. ïa‰ãaÈ‹	K¡»a	gÇkhz§fŸ

 vªâuÉaš

ïa‰ãaš msî rk‹ghL gÇkhz thŒ¥ghL SI myF

gu¥ò (A) Ús« × mfy« L × L = L2 = [M0L2T0] m2

gUk‹ (V) Ús« × mfy« × cau« L × L × L = [M0L3T0] m3

ml®¤â (d) Ãiw

gUk‹

M
L3

 
= [ML–3T0] kgm–3

ntf« (m) âir ntf« bjhiyî / fhy« L
T

 = [M0LT–1] ms–1

KL¡f« (a)  âirntf« / fhy« LT
T

−1

 = LT–2 = [M0LT–2] ms–2

cªj« (p) Ãiw × âirntf« M × LT–1 = [MLT–1] kg ms–1

Éir (F) Ãiw × KL¡f« M × LT–2 = [MLT–2] N (m) kg ms–2
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6 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ 1

ïa‰ãaš msî rk‹ghL gÇkhz thŒ¥ghL SI myF

ntiy (W) Éir × bjhiyî MLT–2 × L = ML2T J (m) Nm
M‰wš (E) ntiyÆ‹ msî (amount 

of work) ML2T–2 J

âw‹ (P) (Power) ntiy / fhy« ML T
T

ML T
2 2

2 3
−

−= W (m) Js–1

mG¤j« (P) (Pressure) Éir / gu¥ò ML T
L

ML T
1 2

2
1 2

−
− −= Nm–2 (m) Pa

ÉirÆ‹ âU¥ò¤ âw‹, 

âU¥ò Éir τ
Éir × br§F¤J¤ 

bjhiyî
MLT–2 × L = ML2T–2 Nm

òÉ <®¥ò kh¿È (G)
Éir × (bjhiyî)

Ãiw (M) × × Ãiw (m)
MLT L

M
M L T

−
− −

×
=

2 2
1 3 2

m
Nm2 Kg–2

fz¤jh¡F Éir Éir × fhy« MLT–2 × T = MLT–1 NS
jifî Éir / gu¥ò MLT

L
ML T

−
− −=

2

2
1 2 Nm–2

âÇò gÇkhz kh‰w«

_y gÇkhz«
M0L0T0 gÇkhzk‰wJ. myF ïšiy

Û£á¡ bfG jifî

âÇò

ML T ML T
− −

− −=
1 2

1 2

1
Nm–1

gu¥ò ïG Éir (T) Éir

Ús«

MLT
L

MT ML T
−

− −= =
2

2 0 2 Nm–1

gu¥ò M‰wš ntiy

gu¥ò

ML T
L

MT ML T
2 2

2
2 0 2

−
− −= = Nm–1

gh»aš Fzf« (η)
Éir × (bjhiyî)

gu¥ò × âirntf«

MLT L
L LT

ML T
−

−
− −×

×
=

2

2 1
1 1 NSm–1

nfhz« ïl¥ bga®¢á (q)
Éš (Arc)

Mu«

L
T

 = 1 = M0L0T0 gÇkhz 

k‰wJ.

rad

nfhz¤âir ntf« (ω) nfhz« / neu« 1 1 0 0 2

T
T M L T= − −

rad S–1

nfhzKL¡f« (α) nfhz¤ âirntf«

neu«

T
T

T M L T
−

− −= =
1

2 0 0 2 rad S–2

nfhz cªj« (L) Ãiw × âirntf« × Mu« M × LT–1 × L = ML2 T–1 kgm2 S–1

mâ®bt© (n) 1

fhy«

1 1 0 0 1

T
T M L T= =− − Hz
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RuhÉ‹  XI M« tF¥ò - ïa‰ãaš  ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 7

fhy« (T) ghFghL fhy« T = M0L0T S
RH‰á Mu« bjhiyî L SI myF

ghŒr‹ É»j« (σ) gÇkhzk‰wJ M0L0T0 m
òÉ¥òy¢ br¿î (Eg) Éir

Ãiw

M L T
M

M L T
1 1 2

0 1 2
−

−=
myF ïšiy

Éirkh¿È Éir

ïl¥bga®¢á

MLT
L

MT ML T
−

− −= =
2

2 0 2
Nkg–1

âÇnfhzÄâ É»j§fŸ 

(sin θ, cos θ, tan θ)
Ús«

Ús«

L
L

M L T= =1 0 0 0 (gÇkhz« m‰wJ)
myF ïšiy

x¥gl®¤â bghUË‹ ml®¤â

 4 ºC ÚÇ‹ ml®¤â

ML
ML

M L T
−

−
−= =

3

3
0 0 11

myF ïšiy

âirntf rhŒî (Vg) 1
T  

=
 

âir ntf ntWghL

 bjhiyî
M0L0T–1 S–1

Û£á¡ Fzf« (E) Éir

 gu¥ò

MLT
L

M L T
−

− −=
2

2
0 1 2 Nm–1

Ãiyk¤ âU¥ò¤ âw‹ (I) Ãiw × (bjhiyî)2 ML2 = ML2T0 kgm2

mG¤j¢ rhŒî mG¤j«

 bjhiyî

ML T
L

ML T
− −

− −=
1 2

2 2 Nm–3

5. bt¥g«

ïa‰ãaš msî rk‹ghL gÇkhz thŒ¥ghL SI myF

bt¥gÃiy (T) bfšÉ‹ M0L0T0K1 K

j‹ bt¥g V‰ò¤ âw‹ (C) 
(Specific heat capacity) 

bt¥g M‰wš

 Ãiw × bt¥gÃiy

ML T
M

M L T
2 2

0 2 2 1
−

− −

⋅
=

K
K J Kg–1 K–1

bt¥g« (Q) (m) v‹jhšã M‰wš ML2T–2 J

bt¥g V‰ò¤âw‹ (Thermal 
capacity Entropy)

bt¥g M‰wš

 bt¥gÃiy

ML T ML T
2 2

2 2 1
−

− −=
K

K J K–1

cŸkiw bt¥g« (Latent 
heat)

bt¥g M‰wš

 Ãiw

ML T
M

M L T
2 2

0 2 2
−

−= J Kg–1

bt¥g¡fl¤J¤âw‹ bt¥g M‰wš × bjhiyî

gu¥ò × bt¥gÃiy × fhy«

ML T L
L T

MLT
2 2

2
3 1

−
− −

⋅ ⋅
=

K
K W m–1K–1

thíkh¿È PV
Tn

ML T L
mol

ML T mol
− −

− − −

⋅
=

1 2 3
2 2 1 1

K
K Nm mol–1 K–1
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8 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ 1

6. fhªj¥òy	msîfŸ

ïa‰ãaš msî bjhl®ò gÇkhz thŒghL SI myF

JUt tÈik fhªj âU¥ò¤âw‹

fhªj òy Ús«

AL
L

M L A
2

0 0=
Am

bt‰¿l¤âš fhªj c£òF 

âw‹ µ π
0

1 2

4= ⋅r F
I I L

L MLT
A L
⋅

⋅

−2

2  = MLT–2A–2
H/m

fhªj¥ òy«
B F=

qv sin θ
MLT

AT LT

−

−⋅ ⋅

2

1 1
 = ML0T–2A–1

T (bl°yh)

fhªj¥gha« φ = BA MT–2A–1L2 = ML2T–2A–1 byg® (wb)

fhªj âU¥òâw‹ Ä‹ndh£l« × gu¥ò A . L2 = M0L2T0A Am2

7. Ä‹ndh£l	msîfŸ

ïa‰ãaš msî k‰w msîl‹ bjhl®ò gÇkhz thŒghL SI myF

Ä‹Rik neu« × Ä‹ndh£l« T . A = M0L0TA TY« (C)
bt‰¿l¤âš c£òFâw‹

ε0 = q q
r

1 2
2F

AT AT
MLT L

⋅
−2 2  = M–1L–3T4A2 A2C2N–1m–2

Ä‹òy¢ br¿î
E F=

q  = 
Éir 

Ä‹Rik

MLT
AT

−2

 = MLT–3A–1 NC–1 (m) vm–1

Ä‹fl¤J âw‹
G

R
= 1 1

2 3 2ML T A− −

 
= M–1L–2T3A2

nkh [Ω–1]

Ä‹ mG¤j« ntiy 

Ä‹Rik

ML T
TA

2 2−

 = ML2T–3A–1 V (nthš£)

Ä‹jil Ä‹ mG¤j ntWghL 

Ä‹ndh£l«

ML T A
A

2 3 1− −  
= M–1L–2T–3A–2

X« (Ω)

Ä‹nj¡F¤ âw‹ Ä‹ Rik 

Ä‹ mG¤j«

TA
ML T A2 3 1− −  = M–1L–2T4A2

ghu£ (F)

Ä‹kW¥ò Ä‹ ïa¡F Éir (EMF)
Ä‹ndh£l«

neu«

ML T A
AT

2 3 1

1

− −

−

 
= ML2T–2A–2

H (bA‹¿)

áw¥ò Ä‹ fl¤Jâw‹
σ

ρ
= 1

M–1L–3T3A2 Ω–1m–1

áw¥ò Ä‹ jil
ρ = RA

L
ML T A L

L

2 3 2 2− −  
= ML3T–3A–2 X« Û

Ä‹ ïu£il¤ âU¥òâw‹ q × 2l AT × L = M0LTA br Û.
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ãsh§¡° kh¿È (h) M‰wš

mâ®bt©

ML T
T

2 2

1

−

−  = ML2T–1 Js

nghš£°nk‹ kh¿È k M‰wš

bt¥gÃiy

ML T ML T
2 2

2 2 1
−

− −=
k

k JK–1

°Og‹° kh¿È M‰wš

gu¥ò × neu« × (bt¥g Ãiy)2
ML T
L T

2 2

2 4

−

⋅ ⋅k
 = ML0T–3k–4 Wm–2K–4

Éa‹ kh¿È bjhiyî × bt¥gÃiy M0L1T0k1 mK
ÚŸÉÇî Fzf« 1

bt¥g Ãiy
M0L0T0k–1 K

NÇa kh¿È M‰wš

gu¥ò × fhy«

ML T
L T

ML T
2 2

2
0 3

−
−

⋅
= Wm–2

bt¥g¤â‹ bgh¿ Kiw¢ 

rktY
ntiy

bt¥g«

W
H

M L T
ML T

M L T
0 2 2

2 2
0 0 0

−

− =
 

gÇkhzk‰wJ

myF ïšiy

th©l®thš° kh¿È (a) Ãô£l‹ (gu¥ò)2 M1L5T–2 Nm–2

th©l®thš° kh¿È (b) gUk‹ M0L3T0 m3

8. x¤j	gÇkhz§fŸ	cila	ïa‰ãaš	msî

gÇkhz§fŸ ïa‰ãaš msîfŸ

1. M0L0T–1 mâ®bt©, nfhz mâ®bt©, nfhz¤âir ntf«, âitntf rhŒî, k‰W« áijî kh¿È.

2. M1L2T–2 ntiy, mf M‰wš, Ãiy M‰wš, ïa¡f M‰wš, âU¥ò Éir, ÉirÆ‹ âU¥ò¤âw‹

3. M1L–1T–2 mG¤j«, jifî, a§Fzf«, gUk Fif Éiw¥ò Fzf«, M‰wš ml®¤â

4. M1L1T–1 cªj«, fz¤jh¡f« (impulse)
5. M0L1T–2 òÉ<®¥ò KL¡f«, <®¥ò¥ òy br¿î

6. M1L1T–2 gu¥ò mG¤j«, Éir, vil, M‰wš rhŒî (Thrust)
7. M1L2T–1 nfhz c¤j« k‰W« ãsh§¡kh¿È

8. M1L0T–2 gu¥ò ïGÉir, gu¥ò M‰wš (M‰wš / XuyFÉir)

9. M0L0T0 âÇò, x¥gl®¤â, nfhz«, âl nfhz« öurhŒî, X¥òik c£òFâw‹, x¥òik btËÆL âw‹.

10. M0L2T–2 cŸkiw bt¥g«, <®¥ò mG¤j«

11. M0L0T2 K–1 bt¥g¤âw‹, thíkh¿È, nghš£°nk‹ kh¿È, v‹£uhã. (entropy)

ïªâa ÉŠPhÅfŸ f©Lão¥òfŸ

1.  nAhÄ 

#Ah§Ñ®ghgh

fh°Ä¡ fâ® bghÊîfŸ. 

2. J. C. ngh° Û FW»a nuonah miyfŸ (ultra short radio waves)
3. S.N. ngh° (ngh° - I‹°O‹)

4. C.V. uhk‹ Fth©l« òŸËÆaš xË¢ájwš (uhk‹ Éisî)

5. G.N. uhk¢rªâu‹ ònuh£o‹ _y¡TWfŸ mik¥ò

6. S. rªâunrf® rªâunrf® všiy (limit) É‹Û©fË‹ njh‰w« k‰W« mik¥ò

7. M.N. rhAh bt¥g maÅah¡f«
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10 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ 1

9. K¡»akhd	f©Lão¥òfŸ	áy

1. ~ghunl Ä‹nkh£lh®, Ä‹dh‰ gF¥ò ÉâfŸ Ä‹fhªj¤ ö©lš ÉâfŸ

2. rh£É¡ Ãô£uh‹

3. A¥ã‹ (Hubble) m©l¤â‹ ÉÇî

4. kh¡°btš Ä‹fhªj ÉâfŸ, xËahdJ Ä‹fhªj miyîfshf brašgLjš

5. Ãô£l‹ <®¥ãaš ÉâfŸ, ïa¡f ÉâfŸ

6. ngh® mQkhâÇ 

7. #‹°O‹ rh®ãaš bfhŸif (Theory of Relativity) 

bjhÊš E£g§fŸ (m¿Éaš) ïa‰ãaš bfhŸiffŸ

1. JfŸ KL¡»fŸ 

(particle accelerators)
Ä‹ fhªj« òy¤âš ïa§F« Ä‹Rik¤ JfŸfŸ.

2. nyr® (LASER) ö©l¥g£l cÄG« fâÇa¡f¤jhš xË bgU¡f«

3. Ékhd C®â bg®bdhÈ bfhŸif (ghŒk ïa¡fÉaš)

4. uh¡bf£ vÇïa¡f« Ãô£l‹ ïa¡fÉâ

5. ÚuhÉ v‹Í‹ bt¥g ïa¡fÉaš ÉâfŸ

6. thbdhÈ k‰W« 

bjhiy¡fh£á

Ä‹fhªj miyfË‹ cUth¡f« gu¥òjš k‰W« ïw¡f«.

7. nrhdh® ÛbahÈ miyfŸ vâbuhË¥ò

8.  xË ïiHfŸ 

(optical fibre)
KG mf vâbuhË¥ò

9. Ú®Ä‹ M‰wš òÉ ïa¡f M‰wiy Ä‹ M‰wyhf kh‰Wjš

10.  Ãô¡Ëa® (mQ) 

ciy

f£L¥gL¤j¥g£l Ãô¡Ëa® bjhl® Éid

11.  vy¡£uh‹ 

E©nzh¡»

vy¡£uh‹fË‹ miy¡ bfhŸif

12.  xËÄ‹fy« 

(photo cell)
xË Ä‹ Éisî (photo electric effect)

13.  Û ca® fhªj 

miyfŸ 

cUth¡F«

Û ca® fl¤Jâw‹

14. fÂÂfŸ oÍ£lš yhÍ¡

10. g¤â‹	mL¡FfË‹	K‹ÜL

10- ï‹ 

mL¡F
K‹ÜL F¿pL

10-ï‹ Jiz¥ 

bgU¡fš
K‹ÜL F¿pL

101 blfh(deca) da 10–1 blá (deci) d
102 bA¡nlh (hecto) h 10–2 br‹o (centi) c
103 »nyh (kilo) k 10–3 ÄšÈ (milli) m
106 bkfh (mega) M 10–6 ik¡nuh (micro) µ
109 Ífh (giga) G 10–9 ehndh (nano) n
1012 bluh (tera) T 10–12 ã¡nfh (pico) p
1015 Õ£lh (peta) P 10–15 ~bg«nlh (femto) f
1018 v¡[h (exa) E 10–18 M£nlh (atto) a
1021 é£lh (zetta) Z 10–21 br¥nlh (zepto) z
1024 nah£lh (yotta) Y 10–24 nah¡nlh (yocto) y

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



RuhÉ‹  XI M« tF¥ò - ïa‰ãaš  ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 11

11. ïa‰ifÆš	fhz¥gL«	mo¥gil	ÉirfŸ

bga® tÈik

1. òÉp®¥ò Éir 1
2.  tÈik F‹¿a Ãô¡Ëa° ÉirfŸ 1025

3. Ä‹fhªj ÉirfŸ 1036

4.  tYthd Ãô¡Ëa® ÉirfŸ 1038

12. ïa‰ifÆš	fhz¥gL«	mo¥gil	ÉirfŸ

bghU£fË‹ msî k‰W« bjhiyîfŸ Ús« (m)
m©l¤â‹ všiyÆ‹ m¿ªj bjhiyî 1026

óÄ¡F«, M‹£nuhnkhlh É©Û‹ âuS¡F«

ïilna cŸs bjhiyî
1022

ekJ É©Û‹âuË‹ msî 1021

óÄ¡F« mU»š cŸs É©ÛD¡F«  

ïilnaahd bjhiyî (NÇaid¤ jÉu)
1016

òq£nlhÉ‹ ruhrÇ R‰W¥ ghijÆ‹ Mu« 1012

óÄÆš ïUªJ NÇaÅ‹ bjhiyî 1011

óÄÆš ïUªJ rªâuÅ‹ bjhiyî 108

óÄÆ‹ Mu« 107

flš k£l¤âÈUªJ vtbu°£ áfu¤â‹ cau« 104

fhšgªjh£l ikjhd¤â‹ Ús« 102

jhË‹ jok‹ 10–4

ïu¤j át¥gQ¡fË‹ É£l« 10–5

xËÆ‹ miy Ús« 10–7

ituÌ‹ Ús« 10–8

iA£u#‹ mQÉ‹ É£l« 10–10

mQ¡fUÉ‹ msî 10–14

ònuh£lhÅ‹ É£l« (jok‹) 10–15

13. ÃiwÆ‹	beL¡f«

bghUŸ
ÃiwÆ‹ tÇir 

KiwfŸ (kg)
vy¡£uh‹ 10–30

ònuh£lh‹ mšyJ Ãô£uh‹ 10–27

ínuÅa« mQ 10–25

ïu¤j át¥ò mQ¡fŸ 10–14

brš 10–10

öá¤JfŸ 10–9

kiH¤JË 10–6

bfhR 10–5

âuh£ir¥gH« 10–3

bghUŸ
ÃiwÆ‹ tÇir 

KiwfŸ (kg)

jtis 10–1

kÅj‹ 102

fh® 103

f¥gš 105

rªâu‹ 1023

óÄ 1025

NÇa‹ 1030

ghštÊ¤âuŸ 1041

fhz¡Toa m©l« 1055
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12 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

kâ¥ÕL

I.  rÇahd Éil nj®ªbjL¤J vGJf:

1. mo¥gil kh¿ÈfËš ïUªJ  
hc

G
 v‹w xU 

rk‹ghL bgw¥gL»wJ. ïªj rk‹gh£o‹ myF 

(a) kg2 (b) m3  (c) s–1 (d) m
 [Éil. (a) kg2]

2. xU nfhs¤â‹ Mu¤ij msÉLjÈš ãiH 
2% vÅš, mj‹ fd msit¡ fz¡»LjÈ‹ 
ãiHahdJ. [Sep-'20; QY-'23; Mar-'24]

(a) 8% (b) 2% (c) 4% (d) 6%
 [Éil. (d) 6%]

3. miyîW« CrÈ‹ Ús« k‰W« miyî neu« 

bg‰WŸs ãiHfŸ Kiwna 1% k‰W« 3% vÅš 

<®¥ò KL¡f« msÉLjÈš V‰gL« ãiH  
 [AIPMT - 2008; HY-'18; July-'24]

(a) 4% (b) 5% (c) 6% (d) 7% 

 [Éil. (d) 7%]

4. bghUbsh‹¿‹ Ús« 3.51 m vd msÉl¥g£LŸsJ. 

JšÈa¤j‹ik 0.01 m vÅš, mså£o‹ ÉG¡ 

fh£L¥ ãiH  [Mar-'20]

(a) 351%   (b) 1%
(c) 0.28%   (d) 0.035% 

 [Éil. (c) 0.28%]

5. Ñœf©lt‰WŸ mâf K¡»a v©QU¡fis¡ 
bfh©lJ vJ?  [First Mid-2018]

(a) 0.007 m2  (b) 2.64 × 1024 kg
(c) 0.0006032 m2 (d) 6.3200 J 
    [Éil. (d) 6.3200 J]

6. π ï‹ kâ¥ò 3.14 vÅš π2 ï‹ kâ¥ò  

 [QY-'18; June-2019; CRT & May-'22]

(a) 9.8596   (b) 9.860
(c) 9.86   (d) 9.9 

 [Éil. (c) 9.86]

7. 19.95 v‹w v©iz _‹W K¡»a v©QU 
toÉš KGik¥gL¤Jf. [Mar-'23]

(a) 19.9   (b) 20.0
(c) 20.1   (d) 19.5

 [Éil. (b) 20.0]

8. Ñœ¡f©l ïizfËš x¤j gÇkhz¤ij 
bg‰WŸs ïa‰ãaš msîfŸ [Mar.-'25]

 [First Mid & HY-'18; Mar-'19; Aug-'22; June-'23]

(a) Éir k‰W« âw‹

(b) âU¥òÉir k‰W« M‰wš

(c) âU¥òÉir k‰W« âw‹

(d) Éir k‰W« âU¥ò Éir

 [Éil. (b) âU¥òÉir k‰W« M‰wš]

9. ãsh§¡ kh¿ÈÆ‹ (Planck's constant) gÇkhz 

thŒ¥ghL [AMU, Main JEE, NEET; Sep-'21; HY-'23]

(a) [ML2T–1]  (b) [ML2T–3]
(c) [MLT–1]  (d) [ML3T–3] 
 [Éil. (a) [ML2T–1]]

10. t v‹w fz¤âš xU JfË‹ âirntf« 

 v = at + bt2 vÅš b-ï‹ gÇkhz«

(a) [L]   (b) [LT–1]
(c) [LT–2]   (d) [LT–3] 
 [Éil. (d) [LT–3]]

11. <®¥ãaš kh¿È G Æ‹ gÇkhz thŒ¥ghL 

  [AIPMT 2004]

(a) [ML3T–2]  (b) [M–1L3T–2]

(c) [M–1L–3T–2]  (d) [ML–3T2]
 [Éil. (b) [M–1L3T–2]]

12. CGS KiwÆš xU bghUË‹ ml®¤â 4 g cm–3 

MF«. Ús« 10 cm, Ãiw 100 g bfh©oU¡F« X® 

myF KiwÆš m¥bghUË‹ ml®¤â

(a) 0.04 (b) 0.4 (c) 40 (d) 400
 [Éil. (c) 40]

13. ÉirahdJ âirntf¤â‹ ïUko¡F ne®É»j¥ 

bghU¤jKilaJ vÅš É»j kh¿ÈÆ‹ gÇkhz 

thŒ¥ghL  [JEE - 2000; QY-'19]

(a) [MLT0]   (b) [MLT–1]

(c) [ML–2T]  (d) [ML–1T0] 
 [Éil. (d) [ML–1T0]]

14. µ ε −
0 0

1
2( )  ‹ gÇkhz¤ij¡ Ñœf©lt‰WŸ vJ 

bg‰¿U¡F«?  [Main AIPMT 2011; HY-'19; CRT-'22]

(a) Ús«    (b) fhy«  [Mar.-'25]

(c) âirntf«   (d) Éir 

 [Éil. (c) âirntf«]
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15. ãsh§ kh¿È (h) bt‰¿l¤â‹ xËÆ‹ âirntf« 

(c) k‰W« Ãô£lÅ‹ <®¥ò kh¿È (G) M»a _‹W 

mo¥gil kh¿ÈfŸ bfh©L bgw¥gL«. ÑœfhQ« 

vªj bjhl®ò Ús¤â‹ gÇkhz¤ij¥ bg‰¿U¡F«

 [NEET 2016 (phase II)]

(a) h

c

G
3
2

   (b) h

c

G
5
2

 

(c) hc
G

   (d) Gc

h
3
2

 [Éil. (a) 
hG

c
3
2

]

II.  FWÉdh¡fŸ:

1. ïa‰ãaš msîfË‹ tiffis ÉtÇ:

Éil. (i) ïa‰ãaš msîfŸ ïU tif¥gL«. mit 

mo¥gil msîfŸ, tÊ msîfŸ.

(ii) mo¥gil msîfŸ: ntW vªj ïa‰ãaš 

msîfshY« F¿¥ãl¥gl ïayhj msîfŸ.

 mit: (1) Ús«, (2) Ãiw, (3) fhy«  

(4) Ä‹ndh£l«, (5) bt¥gÃiy (6) xË¢ br¿î 

(7) bghUË‹ msî MF«. 

(iii) tÊ msîfŸ: mo¥gil msîfshš F¿¥ãl¡Toa 

msîfŸ.

  cjhuz«: (1) gu¥ò, (2) fdmsî (3) âir 

ntf« (4) KL¡f« (5) Éir.

2. ïlkhW njh‰w KiwÆš rªâuÅ‹ (moon) 
É£l¤ij Ú§fŸ v›thW ms¥Õ®fŸ? 

 [HY-'18 & 19; QY-'19]

Éil. O v‹gJ óÄÆ‹ Ûjhd c‰Wneh¡F òŸË

(i) d - rªâuÅ‹ É£l«. O Éš 

it¡f¥g£l xU thÅaš bjhiy 

neh¡»ahdJ rªâuid neh¡» 

FÉ¡f¥gL»wJ. ã«gkhdJ xU 

t£l tot t£lkhf bgw¥gL»wJ.

(ii) ∠AOB = θ. S- òÉ¥gu¥ã‰F« 

rªâuD¡Fkhd ruhrÇ bjhiyî.

(iii) rªâuÅ‹ É£l« 'd' íl‹ x¥ãL« nghJ  

'S' ‹ kâ¥ò Äf mâfkhf ïU¥gjhš É£l¤ij 

t£l ÉšÈ‹ Mukhf¡ bfhŸsyh«  d = S × θ.  
S ‹ kâ¥ò« θ ‹ kâ¥ò« msÉl¥g£L  

'd' fz¡»l¥gL»wJ.

A B

S

d

O

θ

3. K¡»a v©QU¡fis fz¡»Ltj‹ Éâfis¤ 
jUf.  [QY-'18; Mar-'23]

Éil. (i) RÊa‰w mid¤J v©fS« K¡»a v©QU¡fŸ 

MF«.

(ii) RÊa‰w ïU v©fS¡F ïil¥g£l RÊfŸ 

K¡»a v©QU¡fŸ MF«

(iii) RÊa‰w v©fS¡F tyJ òwK« Mdhš jrk 

òŸË¡F ïlJ òwK« cŸs RÊfŸ K¡»a 

v©QU¡fŸ MF«.

(iv)  jrkòŸË m‰w xU v©Âš ïWâahf tU« 

RÊfŸ K¡»a v©QU¡fŸ MfhJ.

(v) x‹iw Él¡ Fiwthd jrk v©Âš jrk 

òŸË¡F tyJòwK« Mdhš KjÈš RÊa‰w 

v©Q¡F ïlJòwK« tU« RÊfŸ K¡»a 

v©QU¡fŸ MfhJ.

(vi) jrk òŸË¡F tyJòw« cŸs RÊfS«, jrk 

v©Âš RÊa‰w v©Â‹ tyJ òwK« cŸs 

RÊfŸ K¡»a v©QU¡fŸ MF«.

(vii) K¡»a v©QU¡fŸ my»L« Kiwia 

(Significant figures) bghU¤jJ mšy.

4. gÇkhz¥ gF¥ghŒÉ‹ tu«òfŸ ahit? [Govt.MQP &  
 HY-'18; June-'19; Sep-'20; CRT & Aug-'22; QY-'23; Mar-'24]

Éil. (i) ïâš v©fŸ, π, e, ngh‹w gÇkhzk‰w 

kh¿ÈfË‹ kâ¥òfis bgw ïayhJ. 

(ii) bfhL¡f¥g£l rk‹ghL °nfyuh mšyJ bt¡luh 

vd Ô®khÅ¡f ïayhJ.

(iii) mL¡F¡F¿, âÇnfhzÄâ k‰W« kl¡if¢ 

rh®òfS¡F ïij¥ ga‹gL¤j KoahJ.

(iv) _‹¿‰F« nk‰g£l ïa‰ãaš msîfŸ ml§»a 

rk‹ghLfS¡F ïJ ga‹glhJ.

(v) ïâš xU rk‹gh£il gÇkhz Kiw¥go k£Lnk 

rÇah vd nrhâ¡f Koí« Mdhš c©ik¢ 

rk‹gh£il¡ f©l¿a KoahJ.

5. E£g« k‰W« JšÈa¤j‹ik - tiuaW: xU 

vL¤J¡fh£Ll‹ És¡Ff.

Éil. (i) JšÈa¤j‹ik: ïa‰ãaš g©gsÉ‹ _y 

kâ¥ã‰F beU§»a msåL. ïJ ãiH âU¤j¥g£l 

msthF«. ãiHia Fiw¡F«nghJ msåL 

Äfî« JšÈakhf ïU¡F«.

(ii) E£g«:

1.  ïJ ïa‰ãaš g©gsit msÉLtj‰fhd 

tu«ãidí«, Ô®khd¤ijí« F¿¡»wJ.

2.  mså£L¡ fUÉÆ‹ Äf Fiwªj 

v©Â¡ifia Ô®khÅ¡»wJ.

3.  Û v©Â¡if á¿jhdhš E£g« bgÇjhf 

ïU¡F«.
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14 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

(iii) v©Â‹ E£gkhdJ bgU«ghY«

 mj‰F¥ ã‹ ± v‹W F¿¥ãl¥gL«.

  xU FË®gjÅÆ‹ bt¥gÃiy, ã‹tUkhW 

msÉl¥g£LŸsJ. mJ 10.4°c, 10.2°c, 10.3°c, 
10.1°c, 10.2°c, 10.1°c, 10.1°c, 10.1°c. Mdhš, 

mj‹ c©ikahd bt¥gÃiy 9°c. vÅš 

bt¥gÃiykhÅ JšÈa¤j‹ik m‰wJ. 

msÉl¥g£l mid¤J msîfS« 10°c ¡F 

mU»š cŸsjhš E£gkhdJ.

III.  beLÉdh¡fŸ:

1. (i)  Fiwªj bjhiyit ms¥gj‰F ga‹gL« âUF 

msÉ k‰W« bt®Åa® msÉ g‰¿ ÉtÇ.

(ii)  Ú©l bjhiyîfis ms¡F« K¡nfhz Kiw 

k‰W« nulh® Kiw g‰¿¡ F¿¥ãLf.  [July-'24]

 [QY-'18 & '23; CRT & Aug-'22; June-'23]

Éil. (i)    á¿a bjhiyîfis msÉLjš: 

 (i) âUF msÉ: 

1.  ïJ 50 mm tiuÆyhd bghU£fË‹ 

gÇkhz§fis Äf¤JšÈakhf msÉl¥ 

ga‹gL« fUÉ.

2. ïj‹ j¤Jt« âU»‹ t£l ïa¡f¤ij¥ 

ga‹gL¤â bgÇjh¡f¥g£l ne®¡nfh£L 

ïa¡f«.

3.  ïj‹ Û¢á‰wsî 0.01 mm
 (ii) bt®Åa® msÉ: 

1.  JisÆ‹ MH« mšyJ É£l« 

ngh‹w msåLfis ms¡f¥ga‹gL« 

g‹Kf¤j‹ik bfh©l fUÉ.

2. ïj‹ Û¢á‰wsî 0.01 cm.

15 200 1 2 3 4 5 6 7 8

(d)    

MSR = 2.2       ; VSC = 4 
            = [2.2        +(4x0.01      )] = 2.24 

0 1

0 5 10

(a) 

0 1 2 3 4

0 5 10

0 1

0 5 10

0 1

0 5 10

(b)    
                     +0.03 cm     

(c)              
      –0.06 cm

cm
cm cm cm

0 5 10

3 4

= [6mm + (40× 0.01mm)] = 6.40mm

 (ii)    Ú©l bjhiyîfis msÉLjš: 

 K¡nfhz Kiw: (Triangulation method) 
 [Mar-'20]

1.  AB = h v‹gJ ms¡f nt©oa ku¤â‹ 

cau« mšyJ nfhòu¤â‹ cau« v‹f.

2. B ÆÈUªJ x bjhiyÉš cŸs C v‹w 

ïl¤âš c‰W neh¡Fgt® ïU¥gjhf¡ 

bfhŸnth«.

3. C ÆÈUªJ å¢ir ms¥gt® A íl‹ 

V‰gL¤J« V‰w¡ nfhz« ∠ACB = θ.
4. br§nfhz K¡nfhz« ABC ÆÈUªJ 

tan θ = AB
BC

 = h
x

 (mšyJ) cau«  

h = x tan θ.

K¡nfhz Kiw

h

A

BxC

θ

5. bjhiyî x I m¿ªâUªjhš cau« h I 

bgwyh«.  

(iii) nulh® Jo¥ò Kiw:  [July-'24]

1. nulh® v‹gJ Radio Detection And Ranging 
v‹gj‹ RU¡f«. (RADAR)

2. ïjid¡ bfh©L br›thŒ ngh‹w 

òÉ¡F mU»š cŸs nfhË‹ bjhiyit 

JšÈakhf msÉl Koí«.

3. ï«KiwÆš òÉ¥gu¥ãÈUªJ nuonah 

gu¥ã (Transmitter) _y« nuonah 

miy¤Jo¥òfŸ gu¥g¥g£L nfhËÈUªJ 

vâbuhË¡f¥g£l Jo¥òfŸ (Receiver) V‰ã 

_y« czu¥gL»wJ.

4. nuonah miy gu¥ãÆÈUªJ mD¥g¥ 

g£lj‰F«, V‰ãÆš bgw¥g£lj‰F« 

ïilnaahd neu ïilbtË ‘t’ vÅš 

nfhË‹ bjhiyÉid Ñœf©l bjhl®ò 

_y« bgw Koí«.

  
ntf« =    = 

d
t

flªj bjhiyî

vL¤J¡bfh©l neu«

   ∴ 
d v t= ×

2

5. ï«Kiw _y« òÉ¥gu¥ãÈUªJ xU  

Ékhd« v›tsî cau¤âš gwªJ 

bfh©oU¡»wJ v‹gij f©l¿ayh«.
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2. ãiHfË‹ bt›ntW tiffis És¡Ff. 

 [Mar-'19 & '25; QY-'19]

Éil. ïa‰ãaš msî x‹iw msåL brŒí«nghJ 

V‰gL« JšÈa¤j‹ik ãiH vd¥gL«. mit 

(i) Kiwahd ãiHfŸ (ii) xG§f‰w ãiHfŸ  

(iii) bkh¤j¥ ãiHfŸ.

(i) Kiwahd ãiHfŸ: (Systematic errors) bjhl®¢áahf 

Û©L« Û©L« xnu khâÇ cUthF« ãiHfŸ. 

ïJ MŒÉ‹ Mu«g« Kjš Koî tiu bjhl®ªJ 

ÃfG« ãu¢ridfshš V‰gL»‹wd.

ãiHfË‹ 
tiffŸ

ãiHfŸ njh‹W« 
Éj«

ãiHia¤ 
jÉ®¡F« tÊ

fUÉ¥ 

ãiHfŸ

xU fUÉahdJ 

jahÇ¡f¥gL« nghJ 

Kiwahf msåL 

brŒa¥ glÉšiy 

vÅš ï¥ãiHfŸ 

njh‹wyh«. (c.«) 

KidnjŒªj Û£l® 

msînfhiy¥ 

ga‹gL¤Jjš

fUÉfis 

ftdkhf¤  

nj®ªbjL¥gj‹ 

_y« rÇ 

brŒayh«.

gÇnrhjid 

Æ‹ Fiw 

ghLfŸ 

(m)  

brŒ-KiwÆ‹ 

Fiw 

ghLfŸ

nrhjid brŒí« 

fUÉfis 

mik¡F« nghJ 

MŒtf¢ NHÈš 

V‰gL« áy  

jtWfshš 

njh‹W»‹wd. 

(c.«) fnyhÇ 

khÅÆš bt¥g¡ 

fh¥ÕL rÇahf 

brŒa¥glÉšiy 

baÅš fâ®å¢R 

KidÆš bt¥g 

ïH¥ò V‰gL«. 

vdnt KoîfŸ 

ãiHahf mikí«.

nrhjid 

Ãfœ¤J« nghJ 

njtahd  

cgfuz§fËš 

njitahd 

âU¤j§fis  

nk‰bfhŸs 

nt©L«.

jÅ¥g£l 
ãiHfŸ

nrhjidÆ‹ nghJ 
msÉLgtÇ‹ 
brašgh£lhš 
cUth»wJ

fUÉÆ‹ 
Kiwahd 
Mu«g¢ Óuik 
îfŸ, k‰W« 
K‹bd¢rÇ¡if 
elto¡iffŸ, 
msåLgtÇ‹ 
ftdkhf 
c‰Wneh¡fš 
nk‰bfhŸs 
nt©L«

òw¡ fhuÂ 

fshš V‰gL« 

ãiHfŸ

nrhjidÆ‹ 

nghJ òw¢NHÈš 

V‰gLkhWgh£lhš 

msÉLjÈš 

ãiHfŸ V‰gL« 

(c.«) bt¥gÃiy 

khWghL <u¥gj« 

(mšyJ)  

mG¤j¤jhš  

V‰gL« kh‰w«

nrhjid¡ 

nf‰w òw¢ NHš 

mikªJŸs 

ÃiyÆš 

nrhjid 

Ãfœ¤j¥gL« 

nghJ mså£o‹ 

KoîfËš 

V‰gL« 

ãiHfis¤ 

jÉ®¡fyh«.
Û¢á‰wsî 

ãiHfŸ

X® msî nfhyhš 

ms¡f¡Toa 

Û¢á‰wsî 

ãiHfŸ. msÉL« 

fUÉÆ‹ gFâw‹, 

kâ¥ig¢ rh®ªJ 

V‰gL«.

ca® E£g« 

bfh©l 

fUÉfis 

ga‹gL¤Jtjhš 

Fiw¡fyh«.

(ii) xG§f‰w ãiHfŸ: (Random errors) 

1.  mG¤j«, bt¥gÃiy mË¡f¥gL« 

Ä‹dG¤j« ngh‹wt‰whš nrhjidÆš 

V‰gL« bjhl®g‰w khWghLfshš, rkthŒ¥ò 

ãiHfŸ V‰gL»‹wd.

2. nrhjidia c‰W neh¡FgtÇ‹ 

ftd¡Fiwthš V‰gL« ãiHahY«, 

msÉLgt® brŒí« ãiHÆdhY« ï›tif 

ãiHfŸ V‰glyh«.  xG§f‰w ãiHfŸ, 

thŒ¥ò ãiHfŸ vdî« miH¡f¥gL»‹wd. 

3. (c.«) - âUF msÉia¡ bfh©L xU 

f«ãÆ‹ jok‹ msÉLjš.

4. xU nrhjidÆš ‘n’ v©Â¡ifÆš 

vL¡f¥g£l msåLfŸ. 

 a1, a2, a3, ... an vÅš T£L¢ruhrÇ

   a a a a a
nm

n=
+ + +1 2 3 � mšyJ

   a
n

am i
i

n

=
=
∑1

1

 T£LruhrÇ kâ¥ò v‹gJ áwªj, 

rh¤âakhf ÃfH¡Toa c©ik kâ¥ò 

MF«.

(iii) bkh¤j ãiHfŸ:  [Mar-'23]

 c‰W neh¡FgtÇ‹ ftd¡ FiwÉ‹ fhuzkhf 

V‰gL« ãiHfŸ bkh¤j¥ ãiHfŸ vd¥gL«. 

1.  fUÉia Kiwahf¥ bghU¤jhkš msåL 

vL¤jš.
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2. ãiHÆ‹ _y¤âidí«, K‹bd¢rÇ¡if 

elto¡iffisí« ftd¤âš bfhŸshkš 

jtwhf msåL vL¤jš.

3. jtwhf c‰W neh¡»aij¥ gâÉLjš

4. fz¡Ñ£o‹nghJ jtwhd kâ¥ÕLfis¥ 

ga‹gL¤Jjš.nrhjidia¢ brŒgt® 

ftdkhfî«, ÉÊ¥òlD« brašg£lhš 

ï¥ãiHfis¡ Fiw¡fyh«.

3. ãiHfË‹ bgU¡f« g‰¿ ÚÉ® m¿ªjJ v‹d? 

T£lš k‰W« fÊ¤jÈš ãiHfË‹ bgU¡f¤ij 

ÉtÇ. [Mar-'20]

Éil. ãiHfË‹ bgU¡f«:

 xU nrhjidÆš bt›ntW tifahd fUÉfis¥ 

ga‹gL¤â msÉL«nghJ bt›ntW tifahd 

ãiHfŸ V‰gL»‹wd. nkY« xU nrhjidÆš 

mâf msîfŸ ms¡f¥g£L ïWâ¡ fz¡Ñ£oš 

ga‹gL¤j¥glyh«. ïit (1) jÅ¤jÅahd 

msåLfËš cŸs ãiHfŸ (2) fÂj braÈfË‹ 

bra‰gh£o‹ ïašig¢ rh®ªJ ïU¡F«. ïitna 

ãiHfË‹ bgU¡f« mšyJ ãiHfË‹ x‹¿iz¥ò 

ït‰¿‰fhd rh¤âa¡ TWfshf¡ bfhŸsyh«.

(i) ïU msîfË‹ TLjÈš V‰gL« ãiHfŸ:

1.   ∆A k‰W« ∆∆B v‹gd Kiwna A, B 

v‹w msîfË‹ jÅ¥ ãiHfŸ.

2.  A Æ‹ msÉl¥g£l kâ¥ò = A ± ∆A

3.  B Æ‹ msÉl¥g£l kâ¥ò = B ± ∆B
 TLjš Z = A + B
 TLjš Z‹ãiH ∆∆Z MF«.

 Z ± ∆Z = (A ± ∆A) + (B ± ∆B)
   = (A + B) ± (∆A + ∆B)
   = Z ± (∆A + ∆B)
  mšyJ ∆Z = ∆A + ∆B
 ïU msîfis¡ T£L« bghGJ V‰gL« 

bgU«ãiHahdJ jÅ¤jÅ msîfË‹ 

jÅ¥ ãiHfË‹ TLjY¡F¢ rk«.

(ii) ïU msîfË‹ ntWgh£odhš cUthF« 

ãiHfŸ:

1.   ∆A k‰W« ∆B v‹gd Kiwna A, B v‹w 

msîfË‹ jÅ¥ãiHfŸ v‹ngh«.

2.   msÉl¥g£l kâ¥ò A = A ± ∆A

3.   msÉl¥g£l kâ¥ò B = B ± ∆B

 ntWghL Z = A – B
 ntWghL Z ‹ ãiH ∆Z MF«.

 Z ± ∆Z = (A ± ∆A) – (B ± ∆B)
   = (A – B) ± (∆A + ∆B)
   = Z ± (∆A + ∆B)
  mšyJ ∆Z = ∆A + ∆B

 ïU msîfË‹ ntWgh£odhš V‰gL« 

ãiHÆ‹ bgU« kâ¥ghdJ jÅ¤jÅ 

msîfË‹ jÅ¥ ãiHfË‹ TLjY¡F¢ 

rk«.

4. Ñœf©lt‰iw¥ g‰¿ F¿¥bgGJf:

(a) myF

(b) KGik¥gL¤Jjš

(c) gÇkhzk‰w msîfŸ

Éil. (a)   myF : 

1. msî x‹iw msªj¿a v¥nghJ« xU 

áy go¤ju msîl‹ mjid x¥ãL»nwh«.

2. cyfsÉš V‰W¡ bfhŸs¥g£l, jÅ¤JtÄ¡f 

bjÇî brŒa¥g£l X® msÉ‹ go¤ju 

msnt ‘myF’ vd tiuaW¡f¥gL»wJ.

3. mo¥gil msîfis msªj¿í« myFfŸ 

“mo¥gil myFfŸ” vd¥gL«.

4. k‰w ïa‰ãaš msîfis msÉLtj‰fhf 

mo¥gil myFfË‹ jFªj bgU¡fš 

mšyJ tF¤jšfË‹ mL¡Ffshš _y« 

bgw¥gL« myFfŸ tÊ myFfŸ vd¥gL«.

 (b)   KGik¥gL¤Jjš : 

1. j‰fhy¤âš fz¡ÑL brŒa fÂ¥gh‹fŸ 

bgU«ghY« ga‹gL¤j¥ gL»‹wd.

2. mt‰¿‹ KoîfŸ gy ïy¡f§fis¡ 

bfh©ljhf cŸsd.

3. fz¡Ñ£oš cŸsl§F« jftšfË‹ 

K¡»a v©QUit Él KoÉ‹ K¡»a 

v©QU mâfkhf ïU¡f¡TlhJ.

4. fz¡Ñ£o‹ KoÉš ÃiyÆšyhj ïy¡f§fŸ 

x‹W¡F nk‰g£lit ïU¥ã‹ mªj 

v©iz KGik¥gL¤j nt©L«.

 ïªj KGik¥gL¤Jjš E£gkhdJ, 

m¿ÉaÈ‹ ga‹gh£L¤ JiwfËš 

ga‹gL¤j¥gL»wJ.
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 (c) gÇkhzk‰w msîfŸ : 

1. gÇkhzk‰w kh¿fŸ : 

 vªj ïa‰ãaš msîfŸ gÇkhz« 

m‰W Mdhš khWg£l kâ¥òfis¡ 

bfh©LŸsnjh mit gÇkhzk‰w 

kh¿fŸ vd miH¡f¥gL»‹wd.

 v.fh: x¥gl®¤â, âÇò, xË Éyfš v© 

k‰W« gy.

2. gÇkhzk‰w kh¿ÈfŸ :

 xU kh¿È gÇkhzk‰W ïU¥ã‹ mit 

gÇkhzk‰w kh¿ÈfŸ vd¥gL»‹wd. 

v.fh: π, e (MŒy® v©) v©fŸ k‰W« 

gy.

5. gÇkhz¤â‹ xUgo¤jhd be¿Kiw v‹whš v‹d? 
mj‹ ga‹fŸ ahit? vL¤J¡fh£L jUf.  
 [QY & HY-'18; June-'23]

Éil. gÇkhz§fË‹ xU go¤jhd be¿Kiw:

  gÇkhz§fË‹ xUgo¤jhd be¿Kiw¥go xU 

rk‹gh£oš cŸs x›bthU cW¥ã‹ gÇkhz§fS« 

rkkhF«.

 ga‹fŸ: 

  ïa‰ãaš msî x‹iw xU my»L« KiwÆš 

ïUªJ k‰bwhU my»L« Kiw¡F kh‰Wjš.

  ïªj KiwahdJ X® msÉ‹ v© kâ¥igí« (n) 
mj‹ myifí« (u) bgU¡f¡ »il¥gJ xU kh¿È 

v‹w j¤Jt¤â‹ mo¥gilÆyhdJ.

 mjhtJ n[u] = kh¿È

 mšyJ  n1[u1] = n2[u2]
  X® ïa‰ãaš msthdJ ÃiwÆ‹ 'a' gÇkhz¤ijí«, 

Ús¤â‹ 'b' gÇkhz¤âidí«, fhy¤â‹ 'c' 
gÇkhz¤ijí« bg‰WŸsjhf bfhŸnth«.

  X® my»L« KiwÆ‹ mo¥gil myFfŸ. M1, 
L1

 k‰W« T1 vdî« k‰bwhU my»L« KiwÆ‹ 

mo¥gil myFfŸ Kiwna M2, L2 k‰W« T2 vdî« 

bfh©lhš, 

n M L T n M L Ta b c a b c
1 1 1 1 2 2 2 2  =  

  ïâÈUªJ xU ïa‰ãaš msÉ‹ v© kâ¥ãid 

X® my»L« KiwÆš ïUªJ k‰bwhU Kiw¡F 

kh‰w Koí«.

  gÇzhk KiwÆš bfhL¡f¥g£l ïa‰ãaš rk‹gh£il 

rÇah vd nrhâ¤jš:

 v = u + at v‹w ïa¡f¢ rk‹gh£il vL¤J¡bfhŸnth«.

S = [LT–1] = [LT–1] + [LT–2] [T]
[LT–1] = [LT–1] + [LT–1]

   (xnu khâÇahd gÇkhz§fis bg‰WŸs msîfisna 

T£l Koí«)

  ïUòwK« cŸs gÇkhz§fŸ rk« v‹gij eh« 

fh©»nwh«. vdnt ïªj rk‹ghL gÇkhz KiwÆš 

rÇahdJ.

  bt›ntW ïa‰ãaš msîfS¡»ilna cŸs 

bjhl®ãid¤ jU« rkdgh£oid¥ bgWjš: 

  Q v‹w ïa‰ãaš msî Q1, Q2 k‰W« Q3 M»at‰iw¥ 

bghW¤jJ vÅš

  Q µ Q1
a Q2

b Q3
c

  Q = k Q1
a Q2

b Q3
c

  ï§F k - gÇkhzk‰w kh¿È. Q, Q1, Q2 k‰W« 

Q3 M»at‰¿‹ gÇkhz thŒ¥gh£il ãuâÆ£L, 

gÇkhz¤â‹ xU go¤jhd  be¿Kiw¥go M, L, 
T mL¡FfŸ ïUòwK« rk‹gL¤j¥gL»wJ.

  ïj‹ _y« a, b, c -ï‹ kâ¥òfis¥ bg‰W rk‹gh£il¥ 

bgwyh«.

IV.  gÆ‰á¡ fz¡FfŸ:

1. nrhdh® fUÉ (sonar) bghU¤j¥g£l xU Ú®_œ»¡ 

f¥gÈÈUªJ mD¥g¥g£l Jo¥ò 80 ÉdhofS¡F¥ 

ãwF vâbuhÈahf vâÇ Ú®_œ»¡ f¥gÈÈUªJ 

bgw¥gL»‹wJ. ÚÇš xÈÆ‹ âirntf«  

1460 ms–1 vÅš vâÇ Ú® _œ»¡ f¥gš cŸs bjhiyî 

ahJ? [May-'22]

Ô®î. ÚÇš xÈÆ‹ âirntf« v = 1460 ms–1

 Jo¥ãdhš (pulse) K‹D« ã‹D« gaÂ¡f 

vL¤J¡  bfh©l  fhy msî        

  t = = =T s s
2

80
2

40

 ∴bjhiyî d v= T
2

     = 1460 × 40 = 58400 m
     = 58.40 km

2. xU t£l¤â‹ Mu« 3.12 m vÅš mj‹ gu¥ig K¡»a 
v©QU¡fËš fz¡»Lf.  [QY-'19]

Ô®î. xU t£l¤â‹ Mu« r = 3.12 m
 t£l¤â‹ gu¥ò A = ?
 A  = πr2

  = 3.14 × 3.12 × 3.12 m2 = 30.566016
 K¡»a v©QU Éâ¥go A = 30.6 m2 (bfhL¡f¥ 

g£l juÉ‹go K¡»a v©QU 3)
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18 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

3. mâ®tilí« f«ãÆ‹ mâ®bt© (υ) MdJ 

 (i) mË¡f¥g£l Éir (F)  

(ii)  Ús« (l) 

(iii)  XuyF Ús¤â‰fhd Ãiw (m) M»at‰iw¥ 
bghW¤jJ vd¡ bfh©lhš gÇkhz Kiw¥go 

mâ®bt© v
l m

∝ 1 F
 vd Ã%ã. 

 (related to JIPMER 2001; QY & HY-'23; Mar-'24) 

Ô®î. υ = kla Fb mc

 k = gÇkhzk‰w É»j kh¿È

 a, b, c v‹gd l, F, m ïa‰¿‹ mL¡FfŸ.

 ÉirÆ‹ gÇkhz thŒghL F = MLT–2

 ÃiwÆ‹ gÇkhz thŒghL m = ML–1

 mâ®bt© v ¡fhd  gÇkhz« = klaFbmc

 M0L0T–1 = La [M1L1T–2]b [ML–1]c

 T–1 = La+b–c Mb+c T–2b

 ïUòw§fËY« cŸs L, M, k‰W« T ‹ mL¡Ffis 

x¥ãl

 a + b – c = 0 ...(1)
 b + c = 0 ...(2)

 –2b   = –1 ...(3)

   ∴   b  = 
1
2

 b = 1
2

 vd rk‹ (2) š ãuâÆl

 b + c = 0; 
1
2

 + c = 0 Þ c = − 1
2

 

 b = 
1
2

, c = − 1
2

 vd rk‹ (1) š ãuâÆl

 a + b – c = 0

 a + 
1
2

 + 
1
2

 = 0

 a + 1 = 0 or a = –1

 a = –1, b = 
1
2

, c = − 1
2

 v‹gij

  υ = k la Fb mc š ãuâÆl υ = kl m− −1
1
2

1
2F

 υ = k
l m

F

4. òÉÆÈUªJ #]ãlÇ‹ bjhiyî 824.7 ÄšÈa‹ 
km. mj‹ msÉl¥g£l nfhz É£l« 35.72″ vÅš 
#]ãlÇ‹ É£l¤ij¡ fz¡»Lf.

Ô®î. òÉÆÈUªJ #]ãlÇ‹ bjhiyî

 D = 824.7 × 106 km (824.7 × 1000 × 106)
 D = 824.7 × 109 m
 nfhzÉ£l« θ  = 35.72″
       = 35.72 × 4.85 × 10–6 nuoa‹

      1″  =  4.85 × 10–6 nuoa‹

 #]ãlÇ‹ É£l« d = ?

     θ  = 
d
D

      ∴ d  = D × θ
     =  824.7 ×109 × 35.72 × 4.85 × 10–6

     = 142872.677 × 103 m
     = 142872.677 × 103 × 10–3 km
     d  = 1.428 × 105 km

5. xU jÅ CrÈ‹ Ús¤â‹ msÉl¥g£l kâ¥ò  

20 cm k‰W« 2 mm JšÈa¤ j‹ik bfh©lJ. 

nkY« 50 miyîfS¡fhd fhy msî 40 s k‰W« 

gFâw‹ 1s vÅš òÉ<®¥ò KL¡f« (g) fz¡»LjÈš 

JšÈa¤â‹ rjåj¤ij¡ fz¡»Lf.

Ô®î. l k‰W« T š V‰gL« ãiHfŸ áWk v©Â¡if¥ 

ãiHfŸ.
      

 T = 2π l
g

 T2 = 4 2π l
g

∴ g
l= 4 2

2π
T

 l k‰W« T š ãiHfŸ áWk v©Â¡if ãiH

 vÅš ∆ = ∆ + ∆g
g

l
l

2 T
T

 jÅ CrÈ‹ Ús« l = 20 cm
 JšÈa« ∆l = 2 mm = 0.2 cm
 50 miyîfS¡fhd neu« T = 40 s
 jÅ¥ãiH ∆T = 1s

 ∴ ∆ = 



 + 





g
g

0 2
20

2 1
40

.
 = 

0 2
20

2
40

1 2
20

. .+ =

 ÉG¡fhLãiH

 

∆ × = × = ±g
g

100 1 2
20

100 6
0 6

10

. %
.

 g ‹ JšÈa« = 6% rjåj«.
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muR nj®î Édh - ÉilfŸ

I. rÇahd Éilia nj®ªbjL¤J vGJf:

 1 kâ¥bg©

1. bghUbsh‹¿‹ Ãiw  4.27 g k‰W« mj‹ gUk‹ 

1.3 cm3 vÅš, m¥bghUË‹ ml®¤âÆ‹ K¡»a 

v©QU¡fË‹ v©Âif [Govt.MQP - 2018]

(m) 1 (M) 2  (ï) 3 (<) 4
 [Éil. (<) 4]

2. Éir = 
X

Density
 bfhL¡f¥g£l rk‹gh£oš X-‹ 

gÇkhzf§fŸ ahJ? [First Mid - 2018]

(m) M1L4 T–2  (M) M2L–2 T–1

(ï) M2L–2 T–2  (<)  M1L–2 T–1

 [Éil. (ï) M2L–2 T–2]

3. ÚÇ‹ K¥òŸË bt¥gÃiy _______. [QY-'18]

(m) 273.16 K  (M)  237.16 C
(ï) 273.16 C  (<)  0 K 
 [Éil. (m) 273.16 K]

4. Ãiw, bt¥gÃiy, Ä‹ndh£l« M»ait  [QY-'18]

(m) mo¥gil msîfŸ

(M) °nfyh®

(ï) bt¡l® msîfŸ 

(<) (a) k‰W« (b) ïu©L«

 [Éil. (<) (a) k‰W« (b) ïu©L«]

5. 0.003401 v‹w v©Â‹ K¡»a v©QU  
 [QY-'19]

(m) 6 (M) 3 (ï)  5 (<) 4
 [Éil. (<) 4]

6. xU jÅ Crš F©o‹ å¢R k‰W« miyî fhy« 

Kiwna 0.05 m k‰W« 2s MF« vÅš, mjd bgUk 

âirnrf« (Mar-'19)

(m) 0.157 ms–1  (M) 0.257 ms–1

(ï) 0.10 ms–1  (<) 0.025 ms–1

 [Éil. (m) 0.157 ms–1]

7. gu¥ò M‰wÈ‹ myF : [Sep-'21]

(m) Nm3 (M) Nm−2 (ï) Nm (<) Nm−1g

 [Éil. (<) Nm–1g]

8. 231.25 × 105 v‹w v©iz 4 ïy¡f« tiu 

KGik¥gL¤âdhš »il¥gJ : [CRT - 2022]

(m) 231.3   (M) 231.3 × 105 

(ï) 231.2 × 105  (<) 231.2
       [Éil. (M) 231.2 × 105]

9. âÇã‰fhd gÇkhz thŒ¥ghL : [May-'22]

(m) ML−2 T−1  (M) M0L0 T0  

(ï) ML−1 T−2  (<) M0LT0

 [Éil. (M) M0L0 T0]
10. gh»aš v©Â‹ gÇkhz thŒ¥ghL : [Mar-'23]

(m) ML−2 T−2  (M) MLT−2  

(ï) ML−1 T−2  (<) ML−1T−1

 [Éil. (<) ML−1 T−1]
11. Ñœ¡f©lt‰WŸ gÇkhzKŸs kh¿È¡F 

vL¤J¡fh£L vJ? [QY-'23]

(m) MŒy® v©  (M) x¥gl®¤â

(ï) âirntf«  (<) ãsh§¡ kh¿È

 [Éil. (<) ãsh§¡ kh¿È]
12. Kid njŒªj Û£l® msînfhiy¡ bfh©L bgw¥g£l 

KoîfËš V‰gL« ãiH: [QY-'23]

(m) Û¢á‰wsî ãiH (M) jÅ¥g£l ãiH

(ï) fUÉ¥ ãiH  

(<) nk‰T¿a mid¤J«

 [Éil. (<) fUÉ¥ ãiH]

II.  FWÉdh¡fŸ: 2 kâ¥bg©fŸ

1. ã‹tU« v©fË‹ K¡»a v©QU¡fis¡ 

fh©f: (i) 0.007 (ii) 400.  [Govt.MQP-2018]

Éil. (i) x‹W  (ii) x‹W

2. gÇkhz§fË‹ mo¥gilÆš bfhL¡f¥g£l rk‹ghLfŸ 
rÇah vd nrhâ¡f [Mar.'25]

    (m) v = u + at     (M) s = ut + 
1
2

at2 [First Mid-18]

Éil. (m) v = u + at v‹w ïa¡f¢ rk‹gh£il 

vL¤J¡bfhŸnth«.

  [LT−1] = [LT−1] + [LT−2] [T] = [LT−1] + [LT−1]
  (xnu khâÇahd gÇkhz§fis bg‰WŸs 

msîfisna T£l Koí«)

  ïUòwK« cŸs gÇkhz§fŸ rk« v‹gij 

eh« fh©»nwh«. vdnt ïªj rk‹ghL gÇkhz 

KiwÆš rÇahdJ.
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20 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

 (M) [L] = [LT−1] [T] + [LT−2] [T2]
  [L] = [LT−1 + 1] + [LT−2+2] =  [LT0] + [LT0]
  [L] = [L] + [L]
  ïlJòw« cŸs gÇkhz thŒ¥ghL« tyJòw« 

cŸs gÇkhz thŒ¥ghL« rk«; vdnt, ï¢rk‹ghL 

gÇkhz Kiw¥go rÇahd rk‹ghlhF«.

3. K¡»a v©QU¡fS¡F KGik¥gL¤Jf.

(m)  3.1 + 1.780 + 2.046  [First Mid-18]
(M)  12.637 – 2.42
(ï) 1.21 × 36.72  (<)   36.72 ÷ 1.2

Éil.  (m) 6.96     (M)  10.22    (ï) 44.4  (<) 31

4. xG§f‰w ãiHfŸ v‹whš v‹d? mt‰iw 
v›thW Fiw¡fyh«?  [First Mid-18]

Éil. xG§f‰w ãiHfŸ (Random Errors) / thŒ¥ò 

ãiHfŸ (Chance Errors): 

(i) mG¤j«, bt¥gÃiy, mË¡f¥gL« Ä‹dG¤j« 

ngh‹wt‰whš nrhjidÆš V‰gL« bjhl®g‰w 

khWghLfshš, rkthŒ¥ò ãiHfŸ V‰gL»‹wd. 

nrhjidia c‰W neh¡FgtÇ‹ ftd¡Fiwthš 

V‰gL« ãiHahY«, msÉLgt® brŒí« 

ãiHÆdhY« ï›tif ãiHfŸ V‰glhš. 

xG§f‰w ãiHfŸ, thŒ¥ò ãiHfŸ (Chance 
Errors) vdî« miH¡f¥gL»‹wd.

(ii) mâf v©Â¡ifÆš Ãiwia fh©f. òŸËÆaš 

gF¥ghŒî _y« xG§f‰w ãiHfis fz¡ÑL 

brŒa Koí«. nkY« mâf v©Â¡ifÆš 

Û©L« Û©L« brŒJ gh®¥gj‹ _y« bgw¥gL« 

kâ¥òfË‹ ruhrÇia¡ bfh©L Fiw¡f Koí«.

5. SI myF KiwÆ‹ áw¥ãašòfŸ ahit? [QY-'18]

Éil. 1. xU ïa‰ãaš msÉ‰F xnu xU myF k£Lnk 

ga‹gL¤j¥gL»wJ. mjhtJ ï«Kiw X® 

g§Ñ£L gF¤j¿î»irªj KiwahF«.

2. mid¤J tÊ myFfS«, mo¥gil myFfËš 

ïUªJ vËjhf jUÉ¡f¥ gL»‹wd. X® XÇaš 

myF KiwahF«.

3. ïJ X® bk£Ç¡ myF Kiwahjyhš bgU¡fš 

k‰W« Jiz¥bgU¡fš M»ad 10 ï‹ 

kl§Ffshf neuoahf ju¥gL»‹wd.

6. x¥Õ£L¥ãiH v‹whš v‹d? (m) ã‹d¥ãiH v‹whš 
v‹d?  [QY-'18]

Éil. (i)  ruhrÇ jÅ¥ ãiH¡F«, ruhrÇ c©ik kâ¥ã‰F« 

ïilnaahd jfî.

(ii) ïJ ã‹d¥ãiH mšyJ rh®ò¥ãiH vdî« 

miH¡f¥gL»wJ.

 x¥Õ£L¥ ãiH = 
ruhrÇ jÅ¥ãiH

ruhrÇ kâ¥ò
 = 

∆a
a

m

m

7. gÇkhz¤â‹ xU go¤jhd be¿Kiw g‰¿ F¿¥ãLf. 
 [HY-'19; July-'24]

Éil. gÇkhz§fË‹ xU¥go¤jhd be¿Kiw¥go 
xU rk‹gh£oš cŸs x›bthU cW¥ã‹ 

gÇkhz§fS« rkkhF«. vL¤J¡fh£lhf  

v2 = u2 + 2as. v‹w rk‹gh£oš v2, u2 k‰W« 2as 
M»at‰¿‹ gÇkhz§fŸ x¤jjhfî« [L2T–2] ¡F 

rkkhfî« ïU¡F«.

8. Kiwahd ãiHfËš VnjD« 2 ãiHfis¥ g‰¿ 
És¡Ff.  [Mar-'19]

Éil. 1)  fUÉ¥ ãiHfŸ (Instrumental errors)
 (i)   xU fUÉahdJ jahÇ¡f¥gL« nghJ Kiwahf 

msåL (calibration) brŒa¥glÉšiy 

vÅš fUÉ¥ ãiHfŸ njh‹wyh«. 

 (ii)   Kid njŒªj Û£l® msînfhiy¡ bfh©L 

xU msit msåL brŒí«bghGJ 

bgw¥g£l KoîfŸ ãiHahf ïU¡F«. 

ïªj tifahd ãiHfis fUÉfis 

ftdkhf¤ nj®ªbjL¥gj‹ _y« rÇbrŒa 

Koí«.

 2) jÅ¥g£l¥ ãiHfŸ (Personal errors)
 (i)   ï¥ãiHfŸ nrhjidÆ‹ nghJ msÉLgtÇ‹ 

brašgh£lhš cUth»wJ. 

 (ii)   fUÉÆ‹ jtwhd Mu«g¢ ÓuikîfŸ mšyJ 

Kiwa‰w K‹bd¢rÇ¡if elto¡ifahš 

mšyJ ftd¡Fiwthf c‰W neh¡fÈdhš 

msÉLgtuhš V‰gL»wJ.

9. mo¥gil msîfŸ k‰W« tÊ msîfŸ v‹whš v‹d? 

vL¤J¡fh£LfŸ jUf. [HY-'19; Sep-'20; QY-'23; Mar-'24]

Éil. (i)  mo¥gil msîfŸ: ntW vªj ïa‰ãaš 

msîfshY« F¿¥ãl¥gl ïayhj msîfŸ.

  vL¤J¡fh£L: (1) Ús«, (2) Ãiw, (3) fhy«  

(4) Ä‹ndh£l«, (5) bt¥gÃiy (6) xË¢ br¿î 

(7) bghUË‹ msî MF«. 

 (ii)  tÊ msîfŸ: mo¥gil msîfshš F¿¥ãl¡Toa 

msîfŸ.

  vL¤J¡fh£L: (1) gu¥ò, (2) fdmsî (3) âir 

ntf« (4) KL¡f« (5) Éir.

10. v = u + at v‹w rk‹gh£il ãuhkz¥ gF¥ghŒî 
Kiw¥go rÇahdjh vd f©l¿f. [Sep-'21]

Éil. v = u + at v‹w ïa¡f¢ rk‹gh£il vL¤J¡bfhŸnth«.
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[LT−1] = [LT−1] + [LT−2] [T]

[LT−1] = [LT−1] + [LT−1]

(xnu khâÇahd gÇkhz§fis bg‰WŸs 

msîfisna T£l Koí«)

ïUòwK« cŸs gÇkhz§fŸ rk« v‹gij 

eh« fh©»nwh«. vdnt ïªj rk‹ghL gÇkhz 

KiwÆš rÇahdJ.

11. bkh¤j¥ ãiH v‹whš v‹d? ï¥ãiHfis 
v›thW Fiw¡fyh«? [CRT & Aug-'22]

Éil. c‰W neh¡FgtÇ‹ ftd¡ FiwÉ‹ fhuzkhf 

V‰gL« ãiHfŸ bkh¤j¥ ãiHfŸ vd¥gL«.  nrhjid 

brŒgt® ftdkhfî«, ÉÊ¥òlD« brašg£lhš 

ï¥ãiHfis¡ Fiw¡fyh«.

12. xU nfhË‹ ÛJ nulh® Jo¥ãid brY¤â 10 
ÃÄl§fS¡F¥ ã‹ mj‹ vâbuhË¡f¥g£l Jo¥ò 

bgw¥gL»wJ.  nfhS¡F« óÄ¡F« ïilnaahd 

bjhiyî 9 × 1010m vÅš nulh® Jo¥ã‹ 

âirntf¤ij¡ fz¡»Lf. [CRT-'22]

Éil.  bjhiyî d = 9 × 1010 m
 neu« t = 10  ÃÄl« = 10 × 60 s.
 Jo¥ã‹ âirntf« v = ?
 Jo¥ã‹ âirntf« 

  v = 
2d
t

 = 
2 9 10

10 60

10× ×
×

  =  3 × 105 ms–1 

III. áWÉdh¡fŸ: 3 kâ¥bg©fŸ

1. gÇkhz¥ gF¥ghŒî Kiwia¥ ga‹gL¤â E = mc2 
v‹w rk‹ghL rÇahdjh vd nrhâ¡f.

 [Govt.MQP - 2018; June-'19]

Éil. E = mc2 v‹w ïa¡f¢ rk‹gh£il vL¤J¡ 

bfhŸsî«.

 ML2 T–2 = [M] . [LT–1]2 ;  ML2 T–2 = [M][L2T–2]
 ïªj rk‹ghL gÇkhz KiwÆš rÇahdJ.

2. ïU Ä‹jilfŸ R1 = (100 ± 3)Ω  k‰W«  
R2 = (150 ± 2)Ω bjhl® ïiz¥ãš ïiz¡f¥ 
g£LŸsd. mt‰¿‹ bjhFga‹ Ä‹jil ahJ?

 [Govt.MQP-2018; Mar-'24]

Éil. R1 = (100 ± 3) Ω; R2 = (150 ± 2) Ω 

 bjhFga‹ Ä‹jil R = ?

  R = R1 + R2= (100 ± 3) + (150 ± 2)

   = (100 + 150) ± (3 + 2)

  R = (250 ± 5) Ω

3. hc/G v‹w rk‹gh£o‰FÇa gÇkhz thŒ¥gh£il 
jUf.  [QY-'18]

Éil. h, c, G Æ‹ gÇkhz thŒ¥ghL 

 h  – [ML2T–1], c  – [LT–1], G  – [M–1L3T–2]

 
hc
G

  = 
ML T LT

M L T

2 1 1

1 3 2

− −

− −

[ ][ ]
[ ]  = [M2]

4. gÇkhz¥ gF¥ghŒÉ‹ ga‹ghLfŸ v‹d? 

 [Sep-'21; CRT & May-'22; HY-'23]

Éil. (i)   ïa‰ãaš msî x‹iw xU my»L« KiwÆÈUªJ 

k‰bwhU my»L« Kiw¡F kh‰w¥ ga‹gL»wJ.

   (ii)   bfhL¡f¥g£l rk‹ghL gÇkhz Kiw¥go  

rÇahdjh vd nrhâ¡f¥ ga‹gL»wJ.

   (iii)   bt›ntW ïa‰ãaš msîfS¡»ilna cŸs 

bjhl®ãid¤ jU« rkdgh£oid¥ bgWjš: 

IV. beLÉdh¡fŸ: 5 kâ¥bg©fŸ

1. xU nrhjidÆš mL¤jL¤J bjhl®¢áahf 

msåL brŒí« bghGJ, jÅ CrÈ‹ miyî 

neu¤â‰fhd bgw¥g£l msåLfŸ 2.63s, 2.56s, 2.42s, 
2.71s k‰W« 2.80s vÅš (i) miyî fhy¤â‹ ruhrÇ 

kâ¥ò. (ii) x›bthU mså£o‰F« jÅ¥ãiH,  

(iii) ruhrÇ jÅ¥ãiH (iv) x¥Õ£L ãiH (v) ÉG¡fh£L 

ãiH M»at‰iw fz¡»Lf. Koîfis Kiwahd 

toÉš jUf.  [Govt. MQP-2018]

Éil. t1 = 2.63s, t2 = 2.56s, t3 = 2.42s, t4 = 2.71s, t5 = 2.80s
(i)  ruhrÇ

  T   = t t t t t1 2 3 4 5
5

+ + + + = 2 63 2 56 2 42 2 71 2 80
5

. . . . .+ + + +

  Tm = 13 12
5
.  = 2.624s

 Tm = 2.62s (ïU jrk v©Â‰F¤ âU¤jkhf 

KGik¥gL¤j¥g£lJ)

(ii)  jÅ¥ãiH = ΔT = Tm – t

  Δ T1 = 2.62 – 2.63 = 0.01s, Δ T2 = 2.62 – 2.56 = + 0.06s

  Δ T3 = 2.62 – 2.42 = + 0.20s, Δ T4 = 2.62 – 2.71 = – 0.09s

  Δ T5 = 2.62 – 2.80 = – 0.18s

 (iii) ruhrÇ jÅ¥ãiH = 
∑ ∆Tt

n
 

  DTm = 0 01 0 06 0 20 0 09 0 18
5

. . . . .+ + + +

  DTm = 
0 54

5
.

 = 0.108s = 0.11s 

(ïu©L jrk v©Â‰F KGik¥gL¤j¥g£lJ)
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22 RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ bjhFâ I

 (iv) x¥Õ£L¥ãiH:  ST = ∆T
T

m

m
 ⇒ ST = 0 11

2 62
.
.

= 0.0419; 

   ST = 0.04

 (v) ÉG¡fh£L¥ãiH = 0.04 × 100% = 4%

2. gÇkhz§fË‹ xUgojhd be¿Kiwia ÉtÇ¡fî«. 
t£l ghijÆš ïa§F« bghUË‹ ÛJ brašgL« 
ÉirahdJ (F) bghUË‹ Ãiw (m) âirntf« 
(v) k‰W« ghijÆ‹ Mu« (r) M»t‰iw bghU¤jJ 
vÅš, Éir¡fhd rk‹gh£il gÇkhz gF¥ghŒî 
KiwÆš bgWf. (kh¿È k  = 1)  [Mar-'19]

Éil.   gÇkhz§fË‹ xU¥go¤jhd be¿Kiw¥go 

xU rk‹gh£oš cŸs x›bthU cW¥ã‹ 

gÇkhz§fS« rkkhF«.

 v2 = u2 + 2as, v2 rk‹gh£oš u2 k‰W« 2as ‹ 

gUkhz§fŸ [L2T–2] ‹ gÇkhz¤â‰F¢ rk«.

 F ∝ ma vb rc   ;  F = k ma vb rc

 [MLT–2] = [M]a [LT–1]b [L]c = [Ma Lb T –b Lc]
 [MLT–2] = [M]a [Lb+c] [T–b]
 a = 1; b + c = 1 –b = –2;  2 + c = 1, b = 2
 a = 1, b = 2 and c = –1
 F = ma νb rc

 F = m1 ν2 r–1

 F = 
mv

r

2

3. xU nrhjidÆš mL¤jL¤J, bjhl®¢áahf msåL 
brŒí« nghJ, r¡fu¤â‹ R‰W fhy¤â‰fhd msåLfŸ 
Kiwna 2.15 s, 2.25 s, 2.28 s k‰W« 2.32 s vÅš: 
i) R‰W fhy¤â‰fhd ruhrÇ kâ¥ò.
ii) x›bthU mså£o‰F« jÅãiH
iii) ruhrÇ jÅ¥ãiH
iv) x¥Õ£L ãiH
v) ÉG¡fh£L ãiH M»at‰iw¡ fz¡»Lf. 

Koîfis Kiwahd toÉš jUf. [June-2019]

Éil. (i) ruhrÇ

   Tm  = 
t t t t1 2 3 4

4
+ + +

    = 
2 15 2 32

4
. .+2.25+2.28+

   Tm = 
9
4  = 2.25 s

   Tm = 2.25 s

 (ïU jrk v©Â‰F¤ âU¤jkhd 

KGik¥gL¤j¥g£lJ)

 (ii) jÅ¥ãiH  DT = T t  m −

  

D

D

D

T = 2.25 2.15 = +0.10

T = 2.25 2.25 = +0.00

T = 2.25 2.28 = 0.0

1

2

3

−

−

− +

s

s

33

T = 2.25 2.32 = 0.07  4

s

sD − +

 (iii) ruhrÇ jÅ¥ãiH = 
∑ DTi

n

  DTm = 
0 10 0 03 0 07

4
. . .+0.00+ +

  DTm = 
0 20

4
.

 = 0.05 s

 (ïu©L jrk v©Â‰F KGik¥gL¤j¥g£lJ)

 (iv) x¥Õ£L¥ãiH

  ST  = 
DT
T

= m

m

0 05
2 25
.
.

 = 0.0222

  ST  = 0.02

 (v) ÉG¡fh£L¥ãiH = T = 0.02 × 100% = 2%.

4. jÅCrÈ‹ miyî neu¤â‰fhd nfhitia 

gÇkhz KiwÆš bgWf. miyî neukhdJ  

(1) Crš F©o‹ Ãiw “m” (2) CrÈ‹ Ús« “l”  

(3) m›Él¤â‹ <®¥ò KL¡f« “g” M»at‰iw 

rh®ªjJ (kh¿È k = 2π) vd¡ bfhŸf.  

 [QY & HY-'19; Mar-'23]

Éil. T ∝ ma lb gc   ;  T = k. ma lb gc

 k v‹gJ gÇkhzk‰w kh¿È nk‰f©l rk‹gh£oš 

gÇkhz§fis ãuâÆl.

 [T1] = [Ma] [Lb] [LT−2]c

 [M0L0T1] = [Ma Lb+c T−2c]

rk‹gh£o‹ ïUòwK« cŸs M, L, T -‹ gofis 

rk‹ brŒa

 a = 0, b + c =0, –2c = 1

 rk‹ghLfis¤ Ô®¡f

 a = 0, b = 1/2, k‰W« 

 c = 1/2

 a, b k‰W« c kâ¥òfis rk‹ghL 1ïš ãuâÆl
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 T = k. m0 l1/2 g1/2

 T = k
l k l
g g







=
1

2

 nrhjid _y« bgw¥g£l k kâ¥ò k = 2, 

 vdnt T = 2π k l k l
g g







=
1

2

5. gÇkhz§fŸ KiwÆš 76 cm ghjur mG¤j¤ij 
Nm−2 my»‰F kh‰Wf. [Sep-'21]

Éil. CGS KiwÆš 76cm ghjur mG¤j«  

(P1) = 76 × 13.6 × 980 dyne cm-2

 SI KiwÆš P-‹ kâ¥ò (P2)=?

 mG¤j¤â‹ gÇkhz thŒ¥ghL [ML-1T-2]

 P1[M1
aL1

bT1
c] = P2[M2

aL2
bT2

c]

 ∴ P P
M
M

L
L

T
T2 1

1

2

1

2

1

2
= 

















a b c

 M1 = 1g, M2 = 1kg L1  = 1cm, L2 = 1m

 T1  = 1s, T2 = 1s

 vdnt a = 1b = -1, k‰W« c = –2 v‹gjhš

 ∴ P2

1 1 2

76 13 6 980 1
1

1
1

1
= ´ ´ é

ëê
ù

ûú
é
ëê

ù
ûú

é
ëê

ù
ûú

. g
kg

cm
m

s
s

− −

 
= ´ ´

é

ë
ê

ù

û
ú

é

ëê
ù

ûú
é
ëê

ù
ûú

76 13 6 980 10
1

10
1

1
1

3 1 2 1 2

.
− − − − −kg
kg

m
m

s
s

 = 76 × 13.6 × 980 × [10–3] × 102

 P2 = 1.01 × 105 Nm–2

6. 1
2

 mv2  = mgh v‹w rk‹gh£il gÇkhz¥ gF¥ghŒî 

Kiw¥go rÇahdjh vd¡ f©l¿f.

  [CRT & May-'22]

Éil.  
1
2  mv2  = mgh  ï‹ gÇkhz thŒ¥ghL

   = [M][LT−1]2 =[ML2T−2]

   mgh ï‹ gÇkhz thŒ¥ghL = [M][LT−1]2 [L] =[ML2T−2] 

  ∴[ML2T −2] = [ML2T −2]
  ïUòw§fËY« gÇkhz§fŸ rk«. vdnt  

1
2  mv2  = mgh v‹w rk‹ghL gÇkhz Kiw¥go rÇ.

7. ãiH v‹whš v‹d? Kiwahd ãiHfis És¡Ff.

 [June-'23]

Éil. ïa‰ãaš msî x‹iw msåL brŒí«nghJ 

V‰gL« JšÈa¤j‹ik ãiH vd¥gL«. 

  Kiwahd ãiHfŸ: (Systematic errors) 
Kiwahd ãiHfŸ bjhl®¢áahf Û©L« Û©L« 

xnu khâÇ cUthF« ãiHfŸ MF«. ï¥ãiHfŸ 

MŒÉ‹ Mu«g« Kjš Koî tiu bjhl®ªJ ÃfG« 

ãu¢ridahš V‰gL»‹wd. Kiwahd ãiHfŸ 

Ñœ¡f©lthW tif¥gL¤j¥gL»‹wd.

 fUÉ¥ ãiHfŸ : xU fUÉahdJ jahÇ¡f¥gL«nghJ 

Kiwahf msåL brŒa¥glÉšiy vÅš fUÉ¥ 

ãiHfŸ njh‹wyh«. Kid njŒªj Û£l® msînfhiy¡ 

bfh©L xU msit msåL brŒí«bghGJ bgw¥g£l 

KoîfŸ ãiHahf ïU¡F«. ïªj tifahd ãiHfis 

fUÉfis ftdkhf¤ nj®ªbjL¥gj‹ _y« rÇ 

brŒa Koí«. 

 gÇnrhjidÆ‹ FiwghLfŸ (m) brŒKiwÆ‹ 

FiwghLfŸ :  nrhjid brŒí« fUÉfis 

mik¡F« nghJ, MŒtf¢ NHÈš V‰gL« áy 

jtWfshš ï¥ãiHfŸ njh‹W»‹wd. vL¤J¡fh£lhf, 

fnyhÇkhÅ bfh©L  nrhjid Ãfœ¤J« nghJ 

bt¥g¡ fh¥ÕL rÇahf brŒa¥glÉšiy vÅš 

fâ®å¢R KiwÆš bt¥g ïH¥ò V‰gL«. ïjdhš 

bgw¥gL« KoîfŸ ãiHahf mikí«, mjid¤ 

jÉ®¡f¤ njitahd âU¤j§fis nk‰bfhŸs 

nt©L«.

 jÅ¥g£l ãiHfŸ : ï¥ãiHfŸ nrhjidÆ‹ 

nghJ msÉLgtÇ‹ brašgh£lhš cUth»wJ. 

fUÉÆ‹ jtwhd Mu«g¢ ÓuikîfŸ mšyJ 

Kiwa‰w  K‹bd¢rÇ¡if elto¡ifahš mšyJ 

ftd¡Fiwthf c‰W neh¡»dhš msÉLgtuhš 

V‰gL»wJ.

  òw¡fhuÂfshš V‰gL« ãiHfŸ : nrhjidÆ‹ 

nghJ òw¢NHÈš V‰gL« khWgh£lhš msÉLjÈš 

ãiHfŸ V‰gL«. vL¤J¡fh£hf, bt¥gÃiy khWghL, 

<u¥gj« mšyJ mG¤j¤jhš V‰gL« kh‰w« 

ngh‹wit mså£o‹ Koîfis¥ ghâ¡F«.

 Û¢á‰wsî  ãiHfŸ : X® msînfhyhš ms¡f¡Toa 

Äf¢á¿a msî Û¢á‰wsî vd¥gL«. nkY« mjdhš 

V‰gL« ãiHfŸ Û¢á‰wsî ãiHfŸ vd¥gL«. 

msÉL« fUÉÆ‹ gFâw‹ kâ¥ig¢ rh®ªJ 

ï¥ãiHfŸ V‰gL»‹wd. ï›tif¥ ãiHfis 

ca® E£g« bfh©l fUÉfis¥ ga‹gL¤Jtjhš 

Fiw¡f Koí«.
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TLjš	Édh¡fŸ

I.  xU kâ¥bg© Édh¡fŸ:

 1 kâ¥bg©
m. rÇahd Éilia nj®ªbjL¤J vGJf:

1. 'ir‹áah' v‹gj‹ bghUŸ

(a) mnj khâÇ  (b) m¿ªJ bfhŸSjš

(c) f£L¥ghL  (d) ifahSjš

 [Éil. (b) m¿ªJ bfhŸSjš]

2. thÅaš msî ______ tif ïa‰ãaš

(a) Ûnrh°nfhã¡ (b) ik¡nuh°nfhã¡

(c) nk¡nuh °nfhã¡ (d) vJîÄšiy

 [Éil. (c) nk¡nuh °nfhã¡]
3. Û E©zik¥ò (microscopic) tif ïa‰ãaÈ‹ 

ã‹tU« tif.

(a) kuò ïa‰ãaš (b) ÃiyÆaš

(c) ghŒk vªâuÉaš 

(d) Fth©l« ïa‰ãaš 

 [Éil. (d) Fth©l« ïa‰ãaš]

4. ã‹tUtdt‰WŸs v›tif ïa‰ãaš ïil¥g£l 
ÚŸ msit¡ F¿¡»wJ.

(a) nk¡nuh°nfhã¡ ïa‰ãaš

(b) Ûnrh°nfhã¡ ïa‰ãaš

(c) ik¡nuh°nfhã¡ (d) všyht‰iwí« 

 [Éil. (b) Ûnrh°nfhã¡ ïa‰ãaš]
5. thÅaš fhy msîfŸ k‰W« ik¡nuh°nfhã¡ 

msî¡Fkhd å¢R.

(a) 1015s Kjš 10–15s (b) 109s Kjš 10–18s
(c) 1018s Kjš 10–22s (d) 1011s Kjš 10–16s
 [Éil. (c) 1018s Kjš 10–22s]

6. Ä‹ndh£lÉaY«, fhªjÉaY¡Fkhd Éâ 
KiwfŸ ga‹gL¤j¥gLtJ.

(a) jªâÆyh bjhl®ò 

(b) Ãô¡Ëa® ciyfËš

(c) ÚuhÉ v‹Í‹ (d) MfhaÉkhd¤âš

 [Éil. (a) jªâÆyh bjhl®ò]
7. 1 bl¡fh»uh« v‹gJ

(a) 10 g (b) 100 g
(c) 1 kg (d) 100 kg 

 [Éil. (a) 10 g]
8. 1 ehndh brf©L ïj‰F rkkhdJ

(a) 10–6 s  (b)  10–3 s 
(c) 10–15 s  (d)  10–9 s
 [Éil. (d) 10–9 s]

9. Ãô¡Ëa° mik¥ã‹ msÉ‰fhd myF

(a) M«°£uh§ (b) ik¡uh‹

(c) neneh (d) bg®Ä 

 [Éil. (d) bg®Ä]

10. 1 g®br¡ (parsec or parallatic second)
(a) 3.08 × 1016 m  (b) 1.49 × 1011 m
(c) 9.46 × 1015 m (d) 1.66 × 10–27 m
 [Éil. (a) 3.08 × 1016 m]

11. 1 g®br¡ v‹gJ v¤jid xË M©LfŸ

(a) 3.26   (b) 6.67 
(c) 1.5   (d) 9.4 [Éil. (a) 3.26]

12. v¤jid mQ myF 1 Û£lU¡F¢ rk«?

(a) 3.26 × 1011 AU (b) 1.496 × 1011 AU
(c) 3.08 × 1016 AU (d) 6.684 × 10–12 AU
 [Éil. (d) 6.684 × 10–12 AU]

13. xU ÿdh® khj«

(a) 29 eh£fŸ  (b) 27.3 eh£fŸ

(c) 365 eh£fŸ  (d) 30 eh£fŸ

 [Éil. (a) 29 eh£fŸ]

14. 1 xË M©o‹ kâ¥ò bluhÛ£lÇš

(a) 9.46 × 106 Tm   (b) 9.46 × 109 Tm
(c) 9.46 × 102 Tm  (d) 9.46 × 103 Tm
 [Éil. (d) 9.46 × 103 Tm]

15. KL¡f« 20 m/s2 v‹gJ km/h2 š

(a) 2.59 × 105 km/h2  (b) 1.29 × 105 km/h2

(c) 2.0 × 103 km/h2 (d) 3.5 × 105 km/h2

 [Éil. (a) 2.59 × 105 km/h2]

16. mQ¡fË‹ Ãiwia msÉl¥ ga‹gL« rhjd«

(a) °bg¡£uh»uh¥ (b) bg®Ä

(c) bly°nfh¥ (bjhiyneh¡»)

(d) ik¡nuh°nfh¥ (E©nzh¡») 

 [Éil. (a) °bg¡£uh»uh¥]

17. ã‹tUtdt‰¿š jtwhd T‰W

(a) 1 bg®Ä = 1015 m
(b) všyh RÊ mšyhj ïy¡f§fS« K¡»akhdit.

(c) 1AU = 1.496 × 1011 m
(d) ntf« xU tÊ myF 
 [Éil. (a) 1 bg®Ä = 1015 m]

18. ã‹tUtdt‰WŸ jtwhd T‰W vJ?

(a) jifî gÇkhz‰wJ

(b) mo¥gil msîfŸ moÃiy myFfŸ 

vd¥gL«.

(c) Éir = Ãiw × KL¡f«

(d) 1 nrhyh® tUl« = 1500 eh£fŸ

 [Éil. (d) 1 nrhyh® tUl« = 1500 eh£fŸ]
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19. ã‹tUtdt‰¿š rÇahd T‰W vJ?

(a) âirntf« v‹gJ mo¥gil msî

(b) 1 NÇaehŸ = 24 kÂneu«

(c) 1 n[¡ = 104s (d) Ãiw tÊ msî 

 [Éil. (b) 1 NÇaehŸ = 24 kÂneu«]

20. 2.64 × 104 kg š cŸs K¡»a v©QU¡fË‹ 
v©Â¡if.

(a) 2 (b) 4 (c) 5 (d) 3
 [Éil. (d) 3]

21. xU JfË‹ ïl¥bga®¢á X-m¢áš fhy¤ij¥ 

bghW¤J ïa§F»wJ vÅš x = at + bt2– ct3. b ‹ 

gÇkhz§fŸ

(a) L0T–3 (b) L0T–3 (c) LT–2 (d) LT–3

 [Éil. (c) LT–2]

F¿¥ò :  x = at + bt2 – ct3 L = aT + bT2 – cT3

 ∴ b = LT–2

22. E k‰W« B Ä‹òy«, k‰W« fhªj¥òy« vÅš E,  
B ¡fhd É»j¤â‹ gÇkhz«

(a) nfhz«  (b) KL¡f«

(c) âir ntf«  (d) ïl¥bga®¢á

 [Éil. (c) âir ntf«]

F¿¥ò :
� � � �F = + ×q(E B)v    

�
E  ‹ gÇkhz« v

�
B  ¡F rk«.

E
B

 ‹ gÇkhz« = v Æ‹ gÇkhz«.

23. Éir |F|, âirntf« |v| k‰W« fhy« |T| v‹gd 
mo¥gil myFfŸ vÅš ÃiwÆ‹ gÇkhz§fŸ.

(a) Fv–1T   (b) Fv–1T 
(c) FvT–1   (d) FvT–2

F¿¥ò :  [Éil. (c) FvT–1]

 F = = −mv
t

[ ] [F T]m v 1  ∵a v
t

=





24. K.E ‹ gÇkhz«

(a) M2L2T–1  (b) M1L1T1

(c) M1L2T–2  (d) M2L2T–2

 [Éil. (c) M1L2T–2]
25. íÅbt®rš òÉ <®¥ò kh¿ÈÆ‹ gÇkhz«

(a) M–2L3T–2  (b) M–2L2T–1

(c) M–1L3T–2  (d) ML2T–1

 [Éil. (c) M–1L3T–2]
26. fd rJu¤â‹ ml®¤â mj‹ g¡f¤â‹ Ãiw 

k‰W« Ús¤ij msÉLjyhš fz¡»l¥gL»wJ. 

Ãiw k‰W« Ús¤âš V‰gL« Û¥bgU ãiH 5% 

k‰W« 3%. ml®¤âÆš V‰gL« Û¥bgUãiH

(a) 9% (b) 8% (c) 14% (d) 2%
 [Éil. (c) 14%]

F¿¥ò :  x¥gl®¤â ρ = =M
V

M
L3  ∆M = 5% ∆C = 3%

 
∆ = ∆ + ∆ ⇒ ∆ = ∆ + ⋅ ∆





P
P

M
M

V
V

P
P

M
M

L
L

% %3

 ∆





P
P

%  = (5% + 3×3%) = (5 + 9) = 14%

27. ã‹d¥ãiH 
∆x

x
(a) ± ∆





a
a

  (b) ± ∆



n a

a
(c) ± ∆



n a

aelog
 

(d) ± ∆



n a

a
log10

   [Éil. (b) ±n ∆







a

a
]

28. xU xËah©o‹ kâ¥ò bluhÛ£lÇš

(a) 9.46× 106 Tm (b) 9.46 × 109 Tm
(c) 9.46 × 102 Tm (d) 9.46 × 103 Tm
 [Éil. (d) 9.46 × 103 Tm]

29. mQÉ‹ Ãiwia¡ fz¡»l cjî« rhjd«
(a) °bg¡£nuhkhÅ (b) ïa‰ãaš juhR

(c) bjhiy neh¡»

(d) E©neh¡» (ik¡nuh°nfh¥)

 [Éil. (a) °bg¡£nuhkhÅ]
30. p = 3.14 vÅš p2 ‹ kâ¥ò

(a) 9.8596   (b) 9.860
(c) 9.86   (d) 9.9
 [Éil. (c) 9.86]

31. ã‹tU« nrhofËš x¤j gÇkhzKila ïa‰ãaš 
msîfŸ
(a) Éir k‰W« M‰wš

(b) mG¤j« k‰W« jifî

(c) cªj« k‰W« Ãiyk Éir

(d) âU¥ò Éir k‰W« ÉirÆ‹ âU¥ò¤âw‹

 [Éil. (b) mG¤j« k‰W« jifî]
32. nghš£°nk‹ kh¿ÈÆ‹ gÇkhz thŒ¥ghL

(a) [M L2 T–1]  (b) [AT mol–1]
(c) [ML2T–2 K–1] (d) VJÄšiy

 [Éil. (c) [ML2T–2K–1])
33. x¥gl®¤â ïj‰F xU vL¤J¡fh£L

(a) gÇkhzKŸs kh¿fŸ

(b) gÇkhzk‰w kh¿fŸ

(c) gÇkhzKŸs kh¿ÈfŸ

(d) gÇkhzk‰w kh¿ÈfŸ

 [Éil. (b) gÇkhzk‰w kh¿fŸ]
34. 8.250 I KGik¥gL¤J« nghJ

(a) 8.3 (b) 8.2 (c) 8.25 (d) 8.26
 [Éil. (b) 8.2]

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om
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35. E v‹gJ Ä‹òy¤ijí«, B v‹gJ fhªj¥òy 

ö©liyí« F¿¡Fkhdhš E k‰W« B 
É»j¤â‹ gÇkhz thŒghL

(a) [Lt–2]   (b) [MLT–2]
(c) [LT –1]   (d) [MLT–1]
 [Éil. (c) [LT–1]]

36. ã‹tUtdt‰¿š vj‰F mâfkhd K¡»a 

v©QU¡fŸ cŸsJ?

(a) 600800  (b) 5213.0

(c) 2.65 × 1024  (d) 0.0006032
 [Éil. (b) 5213.0]

37. xU beho ÉšÈ‹ nfhz«

(a) 48.5 × 10–6 nuoa‹ (b) 0.485×10–5 nuoa‹

(c) 4.85 × 10–6 nuoa‹ (d) 48500×10–6 nuoa‹

 [Éil. (c) 4.85 × 10–6 nuoa‹]
38. 1 nah£lh v‹gJ

(a) 1021 (b) 10–24 (c) 10–21  
(d) 1024 [Éil. (d) 1024]

39. xU vy¡£uhÅ‹ Ãiw 9.11 × 10–31 kg vÅš  

1 mg š v¤jid vy¡£uh‹fŸ cŸsd?

(a) 1.68 × 1018  (b) 1.097 × 1024

(c) 1.45×1022  (d) 1.970 × 1023

 [Éil. (b) 1.097 × 1024 ]
M.  bghU¤Jf:

1. ãÇî ftd« brY¤j¥g£l gFâ

1) xÈÆaš (a) btË, neu«  k‰W« 
M‰wš  bjhl®òilaJ

2) ca® M‰wš 
ïa‰ãaš

(b) xÈ g‰¿aJ

3) Fth©l« 
vªâuÉaš

(c) JfŸfË‹  ïašòfis¥ 
g‰¿a És¡f«

4) rh®ãaš (d) mQ k‰W« mQ 
c£JfŸ k£l§fËš 
eilbgW« Ãfœîfis¥ 
g‰¿aJ

 1 2 3 4
(a) c b d a
(b) c a d b
(c) b c d a
(d) d c b a [Éil. (c)  b c d a]

2. ïa‰ãaš msî myF

1) Éir kh¿È (a) NS
2) nglš£°nk‹  kh¿È (b) Nm
3) fz¤jh¡F  Éir (c) Jk–1

4) âU¥òÉir (d) Nm–1

 1 2 3 4
(a) d c a b
(b) b a c d
(c) b d a c
(d) d b a c [Éil. (a)  d c a b]

3. K‹ÜL Jiz¥ bgU¡fš

1) br¥nlh (z) (a) 10–18

2) ã¡nfh (p) (b) 10–1

3) M£nlh (a) (c) 10–12

4) blá (d) (d) 10–21

 1 2 3 4
(a) b d a c
(b) d b a c
(c) c d a b
(d) d c a b [Éil. (d)  d c a b]

4. rhjd§fŸ bfhŸiffŸ

1) ÚuhÉ vªâu« (a) bg®bdhÈÆ‹ 
bfhŸif

2) mQ ciy (b) bt¥g ïa¡fÉaš 
bfhŸif

3) òw ca® fhªj¥ 
òy¤â‹ cUth¡f«

(c) f£L¥gL¤j¥g£l 
bjhl® Éid

4) Ékhd« (d) ca® fl¤Jâw‹

 1 2 3 4
(a) b c a d
(b) d a b c
(c) c d a b
(d) b c d a [Éil. (d)  b c d a]

5. mo¥gil ÉirfË‹   tiffŸ tÈik

1) <®¥ò Éir (a) 1
2) Ä‹ fhªj Éir (b) 10–39

3) tÈik Fiwªj 
Ãô¡Ëa® Éir

(c) 10–2

4) tÈikahd 
Ãô¡Ëa® Éir

(d) 10–13
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 1 2 3 4
(a) a d b c
(b) b c d a
(c) c d a b
(d) c a b d [Éil. (b)  b c d a]

6. ïa‰ãaš msîfŸ cjhuz«

1) gÇkhzKŸs kh¿fŸ (a) (π)
2) gÇkhzk‰w kh¿fŸ (b) ãsh§¡ kh¿È

3) gÇkhzKŸs 
kh¿ÈfŸ

(c) âirntf«

4) gÇkhzk‰w kh¿ÈfŸ (d) âÇò

 1 2 3 4
(a) b d a c
(b) b c a d
(c) c d b a
(d) a c d b [Éil. (c)  c d b a]

7. mo¥gil myF gÇkhz thŒghL

1) gu¥ò ïGÉir (a) [ML–1T–1]
2) bt¥g¤âw‹ (b) [ML2]
3) Ãiyk¤ âU¥ò¤âw‹ (c) [MT–2]
4) gh»aš Fzf« (d) [ML2T–2 K–1]
 1 2 3 4
(a) c d b a
(b) a d c b
(c) a c d b
(d) b a c d [Éil. (a)  c d b a]

8. ãiHfŸ fhuz«

1) Kiwahd ãiHfŸ (a) ftd¡ Fiwî

2) xG§f‰w ãiHfŸ (b) ã‹d¥ãiH

3) bkh¤j¥ ãiH (c) rkthŒ¥ò ãiHfŸ

4) x¥Õ£L¥ ãiH (d) bjhl®¢áahf 
Û©L« Û©L« 
xnu khâÇ 
cUthF«  ãiHfŸ 

 1 2 3 4
(a) b c d a
(b) d c a b
(c) a c d b
(d) b a d c

 [Éil. (b)  d c a b]

9. v©fŸ K¡»a v©QU

1) 40.00 (a) 6

2) 0.030400 (b) 3
3) 0.00345 (c) 5
4) 307000 (d) 4

 1 2 3 4
(a) b d c a
(b) b c d a
(c) c d a b
(d) d c b a [Éil. (d)  d c b a]

10. bghU¤Jf:

1. ÚuhÉ v‹Í‹ a.  bg®bdhÈÆ‹ 
bfhŸif

2. Ãô¡Ëa® ciy b.  bt¥g ïa¡fÉaš 
bfhŸiffŸ

3.  ca® òwfhªj¥ 
òy§fŸ cUth¡f«

c.  f£L¥gL¤j¥g£l 
Ãô¡Ëa® Éid

4. Mfha Ékhd« d. Û¡fl¤Jâw‹.

 1 2 3 4
(a) b c a d
(b) d a b c
(c) c d a b
(d) b c d a [Éil. (d)  b c d a]

11. ã‹tU« mo¥gil Éirfis mj‹ bjhl®òila 
tÈikíl‹ bghU¤Jf.

1. òÉ <®¥ò Éir a 1
2. Ä‹ fhªj Éir b 10–39

3. tÈik Fiwªj Ãô¡Ëa® Éir c 10–2

4. tÈikahd Ãô¡Ëa® Éir d 10–13

1 2 3 4
(a) a d b c
(b) b c d a
(c) c d a b
(d) c a b d [Éil. (b) b c d a]

ï.  nfho£l ïl¤ij Ãu¥òf:

1. X® bgÇa mik¥ãid mšyJ bghUis mjDŸ 
ml§»a E©Âa JfŸfË‹ _y« És¡f 
Ka‰á¥gnj ...............

(a) x‹¿iz¤J¥ gh®¤jš

(b) gF¤J¥gh®¤jš (c) E© ïa‰ãaš

(d) gU¥bghUŸ ïa‰ãaš

 [Éil. (b) gF¤J¥gh®¤jš]
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2. ÃiwfË‹ beL¡f« m©l¤â‹  Äf¥ bgÇa 

ÃiwÆÈUªJ vy¡£uhÅ‹ Äf¢á¿a Ãiwahd 

_______ MF«.

(a) 105 kg Kjš 10–28 kg
(b) 1055 kg Kjš 1028 kg
(c) 1055kg Kjš 10–31 kg
(d) 10–55 kg Kjš 1031 kg
 [Éil. (c) 1055 kg Kjš 10–31 kg]

3. cgs, mks  k‰W« SI myF KiwÆ‹ myFfŸ 
_______Kiw myFfŸ

(a) bk£Ç¡ mšyJ jrk

(b) K«kl§F  (c) â£l m£ltiz

(d) mQÉaš 

 [Éi l. (a) bk£Ç¡ mšyJ jrk]
4. _______ v‹gJ bjÉ£L ÚuhÉ, öa Ú® k‰W« 

cUF« gÅ¡f£o M»a _‹W« rk ÃiyÆš cŸs 

nghJ cŸs bt¥gÃiy MF«.

(a) óÇâkhjš  (b) cUFòŸË

(c) ÚÇ‹ K¥òŸË (d) bt¥g V‰ò âw‹

 [Éil. (c) ÚÇ‹ K¥òŸË]
5. â©k¡ nfhz¤â‹ rk‹ghL _______

(a) nuoa‹ / gu¥ò (b) nk‰gu¥ò / (Mu«)2

(c) (Mu«)2  (d) nk‰gu¥ò / Mu«

 [Éil. (b) nk‰gu¥ò / (Mu«)2]

6. Jkg–1K–1 v‹gJ _______ ‹ myF.

(a) bt¥gâw‹  (b) cŸkiw bt¥g«

(c) j‹ bt¥gV‰òâw‹

(d) M‰wš [Éil. (c) j‹bt¥g V‰ò¤âw‹]
7. 1 o»Ç = _______ nuoa‹

(a) 1.754 ×10–2  (b) 1.745 ×102

(c) 1.745 ×10–2  (d) 1.547 ×10–2

 [Éil. (c) 1.745 × 10–2]
8. _______ Äf¥bgÇa bghU£fisí« Ú©l 

bjhiyîfisí« cila bgÇa cyf¤ij¡ 
F¿¡»wJ.

(a) ngu©l«  (b) E© cyf«

(c) thÅaš  (d) m©l«

 [Éil. (a) ngu©l«]
9. ÃiwÆ‹ Äf¥ bgÇa  brašKiw myF

(a) CSL   (b) g®br¡

(c) xË M©L  (d) AU
 [Éil. (a) CSL]

10. c‰W neh¡FgtÇ‹ ftd¡ FiwÉ‹ fhuzkhf 
V‰gL« ãiHfŸ _______ vd¥gL«.

(a) jÅ¥ ãiH  (b) bkh¤j¥ ãiH

(c) fUÉ¥ãiH  (d) RÊ¥ãiH

 [Éil. (b) bkh¤j¥ãiH]
11. xU kh¿È gÇkhzk‰W, Ãiyahd kâ¥ig¥ 

bg‰¿U¥ã‹ mit _______ vd¥gL«.

(a) gÇkhzk‰w kh¿ÈfŸ

(b) gÇkhzKŸs kh¿fŸ

(c) gÇkhzk‰w kh¿fŸ

(d) gÇkhzKŸs kh¿ÈfŸ

 [Éil. (a) gÇkhzk‰w kh¿ÈfŸ]
12. fhªj¤ ö©lÈ‹ gÇkhz thŒghL

(a) ML2A–1  (b)  MT2A

(c) MT–2 A–1  (d) MA–1

 [Éil. (c) MT–2A–1]
13. gu¥ò M‰wY¡fhd rk‹ghL _______

(a) ntiy / Ús« (b) Éir / Ús«

(c) ntiy / fhy« (d) ntiy / gu¥ò

 [Éil. (d) ntiy / gu¥ò]
14. x¥Õ£L¥ãiH _______ vd miH¡f¥gL»wJ.

(a) bkh¤j¥ ãiH (b) ÉG¡fh£L¥ãiH

(c) jÅ¥ãiH

(d) ã‹d¥ãiH mšyJ rh®ò¥ãiH

 [Éil. (d) ã‹d¥ãiH mšyJ rh®ò¥ ãiH]

15. 'ïa‰ãaš'  v‹w bga® 350 B.C _______v‹gtuhš 
m¿Kf¥gL¤j¥g£lJ.

(a) jhy°   (b) lhyÄ

(c) mÇ°lhoš  (d)  nfhg®Ã¡f°

 [Éil. (c) mÇ°lhoš]
<.  bghUªjht‰iw nj®ªbjL¤J vGJf:

1. (a) x¥gl®¤â (b) âÇò

(c) xËÉyfš v© (d) ãsh§¡ kh¿È

 [Éil. (d)  ãsh§¡kh¿È]
F¿¥ò :  (a), (b), (c) M»ad É»j mo¥gilÆyhd 

msîfŸ.

2. (a) jÅ¥ãiH (b) rh®ò¥ãiH

(c) ÉG¡fhL ãiH (d) bkh¤j¥ãiH

 [Éil. (d)  bkh¤j¥ãiH]
F¿¥ò : (a), (b), (c) M»ad ãiHfË‹ gF¥ghŒî,  

(d) ãiHfË‹ tifahF«.
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3. (a) NÇa fofhu« (b) Ä‹ miyÆa‰¿

(c) fâÇa¡ftaJ fÂ¥ò

(d) Ä‹dD juhR [Éil. (d)  Ä‹dD juhR]

F¿¥ò : (a), (b), (c) M»ad fhy¤ij msÉLtj‰fhf 

(d) Ãiwia msÉl. 

4. (a) M‰wš (b) ntiy

(c) âU¥ò Éir  (d) Éir

 [Éil. (d)  Éir]
F¿¥ò : (a), (b), (c) M»ad xnu my»dhš Mdit.

5. (a) Ús« (b) Ãiw

(c) fhy«   (d) gUk‹

 [Éil. (d)  gUk‹]
F¿¥ò : (a), (b), (c) Kiwna °nfy® MF«. (d) bt¡l® 

MF«.

6. (a) f.p.s (b) c.g.s
(c) m.t.s   (d) r.m.s
 [Éil. (d) r.m.s]

F¿¥ò : (a), (b), (c) M»ad gšntW msÉL« KiwfŸ 

MF«.

7. (a) xËÆaš (b) xÈÆaš

(c) th‹ ïa‰ãaš 

(d) mQ¡fU ïa‰ãaš

 [Éil. (d)  mQ¡fU ïa‰ãaš]
F¿¥ò :  (a), (b), (c) Æš lh¥s® Éisî rh¤âa«.

8. (a) Éir kh¿È   (b) ãsh§¡ kh¿È

(c) nghš£°nk‹ kh¿È (d) xËÉyfš v©

 [Éil. (d)  xËÉyfš v©]
F¿¥ò : (a), (b), (c) M»ad gÇkhzKŸs kh¿ÈfŸ. (d) 

jfî MF«.

c.  rÇahd nrhofis¤ nj®ªbjL¤J vGJf:

1. (a) 30.00 - 2009
(b) 0.00345 - 2.6
(c) 0.040500 - 20100 m
(d) 153 - 3072

 [Éil. (a) 30.00 - 2009]
2. (a) bjhiyneh¡» - E©nzh¡»

(b) âUF msÉ - uhlh® Kiw

(c) ïlkhW 

njh‰w¥ãiH

- bt®Åa® 

msÉ

(d) RUŸ juhR - rhjhuz juhR

 [Éil. (d)  RUŸ juhR - rhjhuz juhR]

3. (a) âU¥ò Éir - Nm
(b) ãsh§¡ kh¿È - J/s
(c) j‹ bt¥g« - J kgk–1

(d) Ãiyk¤ âU¥ò¤âw‹ - kg / m2

 [Éil. (a)  âU¥ò Éir - Nm]
C.  bghU¤jk‰w nrhofis¤ nj®ªbjL¤J vGJf:

1. (a) ntiy  - M‰wš

(b) jifî - mG¤j«

(c) Éir - Ú£á

(d) gu¥ò ïGÉir - Éir

 [Éil. (d)  gu¥ò ïGÉir - Éir]
2. (a) âirntr« - nfhz âirntf«

(b) Éir - âU¥ò Éir

(c) Ãiw - Ãiyk¤ âU¥ò¤âw‹

(d) mâ®bt© - miyÚs«

 [Éil. (d)  mâ®bt© - miyÚs«]
3. (a) ml®¤â - x¥gl®¤â

(b) jifî - xËÉyfš v©

(c) π - e
(d) ãsh§¡ kh¿È - °Obg‹ kh¿È

 [Éil. (a)  ml®¤â - x¥gl®¤â]
4. (a) bt¥g« - M‰wš

(b) Ãiw - Ãiyk«

(c) Ä‹}£l« - Ä‹ndh£l«

(d) fz¤jh¡F Éir - âU¥ò Éir

 [Éil. (c)  Ä‹}£l« - Ä‹ndh£l«]
v.  T‰WfS«, fhuz§fS« :

F¿¥òfŸ 

(a) T‰W«, fhuzK« rÇ k‰W« T‰W¡fhd  
És¡f¡ fhuz« rÇ.

(b) T‰W k‰W« fhuz« c©ik Mdhš fhuz¤â‰fhd 
És¡f« c©ikašy

(c) T‰W c©ik Mdhš fhuz« bkŒašy
(d) T‰W bkŒašy Mdhš fhuz« bkŒ

1. T‰W  : ntWg£l ïa‰ãaš Ãfœîfis xU áy  

j¤Jt§fŸ k‰W« Éâfis¥ ga‹gL¤â 

És¡f Ka‰á¤jš x‹¿iz¤J¥ gh®¤jš 

vd¥gL«.

 fhuz«  : X® bgÇa mik¥ãid mšyJ bghUis 

mjDŸ ml§»a E©Âa JfŸfË‹ _y« 

És¡f Ka‰á¥gnj gF¤J¥gh®¤jyhF«.

[Éil. (b)   T‰W k‰W« fhuz« c©ik Mdhš 

fhuz¤â‰fhd És¡f« c©ikašy]
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2. T‰W  : xËia¥ g‰¿a ïa‰ãaš ãÇî xËÆaš.

 fhuz «  :  xËÆaš xË¥ g©òfis¥ g‰¿ f‰ã¡f¥gL»wJ. 

mit ãuâgÈ¥ò, xË Éyfš ngh‹wit.

[Éil. (a)   T‰W«, fhuzK« rÇ k‰W« T‰W¡fhd  

 És¡f¡ fhuz« rÇ]

3. T‰W  : mo¥gil msîfshš F¿¥ãl¡Toa 

msîfŸ tÊ msîfŸ vd¥gL«.

 fhuz«  : vL¤J¡fh£LfŸ :  Ãiw, Ús«, fhy« 

ngh‹wit.

[Éil.  (c)   T‰W c©ik Mdhš fhuz« 

 bkŒašy]

4. T‰W  : 'Centimeter' š ga‹gL¤j¥gL« 'meter' 
v‹gJ cy»dhš V‰W¡ bfhŸs¥g£l 

vG¤J Kiw.

 fhuz«  : 'Metre' v‹gJ cyfsÉš cgnah»¡f¥gL« 

myF. 'Meter' v‹gJ mbkÇ¡fÇ¡f®fË‹ 

vG¤J Kiw (Spelling)
[Éil. (a)   T‰W«, fhuzK« rÇ k‰W« T‰W¡fhd  

 És¡f¡ fhuz« rÇ]

5. T‰W  : RH‰á ïa¡f¤jhš V‰gL« Ãiw Ãiyk¤ 

âU¥ò¤âw‹.

 fhuz«  :  RH‰á Ãiw RH‰á Mu« g‰¿ És¡F»wJ.

[Éil. (a)  T‰W«, fhuzK« rÇ k‰W« T‰W¡fhd  

 És¡f¡ fhuz« rÇ]

6. T‰W  : Äf Ú©l bjhiyîfis mjhtJ òÉÆÈUªJ 

nfhS¡F« mšyJ É©ÛD¡F« ïilnaahd 

bjhiyit ïlkhW njh‰w KiwÆ‹ _y« 

msÉlyh«.

 fhuz«  : msî k‰W« mQ c£bghU£fË‹ 

á¿a Ãiwfis  ÃiwkhiykhÅ _y« 

fz¡»l¥gL»wJ.

[Éil.  (b) T‰W k‰W« És¡f« c©ik Mdhš 

T‰W¡fhd És¡f¥g£l  fhuz« bkŒašy]

7. T‰W  : âUF msÉ, bt®Åa® msÉ ït‰whš 

msÉl¥gL« Äf¢ á¿a kâ¥ò Û¢á‰wsî 

vd¥gL«.

 fhuz«  : c©ik kâ¥ã‰F« msÉl¥g£l kâ¥ã‰F« 

ïilnaahd msÉ‹ ntWghL rh®ò¥ãiH 

mšyJ ã‹d¥ãiH  vd¥gL«.

[Éil.  (c)   T‰W c©ik Mdhš fhuz« 

 bkŒašy]

8. T‰W  : 27.653 v‹w v©iz 3 ïy¡f§fS¡F 

KGik¥gL¤j »il¥gJ 27.6

 fhuz«  : 10200 _‹W v©QU¡fis cilaJ.

[Éil. (d)  T‰W bkŒašy Mdhš  

fhuz« bkŒ]
V. rÇahd mšyJ rÇašyhj T‰Wfis nj®ªbjL¤J 

vGJf:

1. (I)  'RADAR' Kiw Ú©l bjhiyîfis msÉl¥ 

ga‹gL«.

(II) ïa‰ãaš msî x‹iw msåL brŒí« nghJ 

V‰gL« JšÈak‰w j‹ik ãiH vd¥gL«

 vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (c)  ïu©L« rÇ]
2. (I)  GCGS = 6.6 × 10–8 dyne cm2 g–2  

(II) T = 2π g
l

 

 vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (a)  I k£L« rÇ]
3. (I)  Ä‹}£l« rk‹ghL Ä‹ndh£l« / fhy«.

(II) ~ghunl kh¿ÈÆ‹ rk‹ghL.

 mtnf£nuh kh¿È ×× Jt¡f Ä‹ Rik

 vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (b)  II k£L«]

4. (I)  Éir kh¿È k‰W« ~ghunl kh¿È gÇkhzKŸs 

kh¿È¡F vL¤J¡fh£L.

(II) RH‰á Mu«, Ãiyk¤ âU¥ò¤âwid¥ bghU¤jšy.

 vªj¡ T‰W rÇašy?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (b)  II k£L«]
5. (I)  òÉÆÈUªJ ÃyÉ‹ bjhiyî 1011 m.

(II) xU bršÈ‹ Ãiw 10–10 kg 

vªj¡ T‰W rÇašy?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (a)  I k£L«]
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6. (I)  ruhrÇ jÅ¥ãiH¡F«, ruhrÇ kâ¥ã‰F« 
ïilnaahd jfî x¥Õ£L¥ ãiH (m) ã‹d 
ãiH MF«.

(II) c‰W neh¡FgtÇ‹  jtwhd msî¥gâå£odhš 
k£Lnk V‰gLtJ xG§f‰w ãiH

vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (a)  I k£L«]
7. (I)  âUF msÉÆ‹ Û¢áW msî 0.01 mm.

(II) bt®Åa® msÉÆ‹ Û¢áW msî 0.1 mm 

vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (c)  ïu©L« rÇ]

8. (I)  ïlkhW nfhz« q = 
bjÇahj bjhiyî (x)

mo gFâ (b)
 

(II) nfhË‹ bjhiyî  d = 

 nuonah miyÆ‹ âirntf« = (ve) × 

 vL¤J¡bfh©l fhy« (t) d
t= ¥¥v

2vªj¡ T‰W rÇašy?

(a) I k£L«  (b) II k£L«

(c)  ïu©L« rÇ  (d) VJÄšiy

 [Éil. (a)  I k£L«]
9. (I)  mâ®bt© k‰W« nfhz âirntf« x¤j 

gÇkhz thŒghL cilait.

 (II) âU¥ò Éir v‹gJ RH‰á Éir MF« 

  vªj¡ T‰W rÇ?

(a) I k£L«  (b) II k£L«

(c) ïu©L« rÇ  (d) VJÄšiy

 [Éil. (c)  ïu©L« rÇ]
II. FWÉdh¡fŸ: 2 kâ¥bg©fŸ

1. ‘mså£oaš’ v‹gJ ahJ?

Éil. mså£oaš v‹gJ vªj xU ïa‰ãaš msití« 

mj‹ go¤ju msîl‹ x¥ãLtJ MF«. mid¤J 

m¿Éaš MuhŒ¢áfS¡F«. nrhjidfS¡F« 

mo¥gil “mså£oayhF«”. ïa‰ãaš v‹gJ 

msªj¿í« m¿ÉayhF«.

2. “ghuhyh£o¡ beho” mšyJ g®br¡ tiuaW:

Éil. thdÉaš bjhiyÉ‰fhd Äf¥bgÇa myF ÉšÈ‹ 

Ús« xU thÅaš myF« 1 AU, ika¡ nfhz« 

xU beho ÉšY« bfh©l t£lÉšÈ‹ Munk 1 

g®br¡ MF«.

 1 g®br¡ = 3.08 × 1016 m = 3.26 xË M©L (ly).

3. nrhyh® tUl«, ä¥ tUl« v‹gd ahit?

Éil. (i)  nrhyh® tUl«: óÄahš j‹ m¢áš NÇaid 

xU KG R‰W R‰¿ tu MF« fhy msî.

  1 nrhyh® tUl« =  365.25 ruhrÇ nrhyh® eh£fŸ

           = 366.25 br£Çaš eh£fŸ.

(ii) ä¥ tUl«: xU tUl« 4 Mš ÛâÆ‹¿ 

gFgLkhdhš mJ ä¥ tUl«. ïâš ã¥utÇ 

khj¤â‰F 29 eh£fŸ MF«.

4. Ãiw k‰W« gu¥ò ït‰¿‰fhd eilKiw _‹W 
myFfis¥ bgaÇLf: 

Éil. Ãiw gu¥ò

1 gî©L 1 b 
= 0.4536 kg

gh®‹ 1 gh®‹ 

= 10–28 m2

2 FÉ©lhš 

1 q = 100–9 kg
V¡f® 1 V¡f® 

= 4047 m2

3 mQÃiw myF 

1 amu = 1.66 × 10–27 kg
bA¡nl® 1 
bA¡nl® = 104 m2

5. ïa‰ãaš msÉ‹ K¡»a¤Jt« ahJ? mj‹ tiffŸ 
ahit?

Éil. (i)  bghUŸfË‹ g©òfis m¿ªJ bfhŸS« 

m¿ÉaÈ‹ ãÇî. vdnt Ús«, Ãiw, fhy« 

ngh‹w ïa‰ãaš msîfis msåL brŒjš 

ï‹¿aikahjJ.

(ii) tiffŸ: 1) mo¥gil ïa‰ãaš msîfŸ

           2) tÊ ïa‰ãaš msîfŸ.

6. ïa‰ãaš msÉ‹ ‘myF’ v‹gij tiuaW:

Éil. bfhL¡f¥g£LŸs ïa‰ãaš msîl‹ x¥ãl¥ 

ga‹gL« xU ÃWt¥g£l go¤ju msî ïa‰ãaš 

msÉ‹ myF vd tiuaW¡f¥gL»wJ.

7. xU ïa‰ãaš msîfis msÉLjÈš njitahdit 
ahit?

Éil. (i)  msî x‹iw msªj¿a mj‰F x¥ãL brŒa 

xU go¤ju msî njit.

(ii) msî x‹¿‹ v© kâ¥ò (numerical value) 
(n), myF v¤jid Kiw cŸsl¡»aJ v‹gJ 

bfh©L ïa‰ãaš msî (R) ms¡f¥gL»wJ. 

Q = nu.

8. ã‹tU« 10‹ Jiz¥ bgU¡fš mL¡Ffis¡ 
bfh©L mj‹ F¿pLfis bgaÇLf.

Éil. 101, 106, 1012, 10–1, 10–6, 10–12.
 101 - deca F¿pL da, 106 - bkfh F¿pL M,  

1012 - bluh F¿pL T, 10–1 - blá F¿pL d.  

10–6  - ik¡nuh F¿pL µ,  10–12 - ãnfh F¿pL P.
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9. Äf Ú©l bjhiyîfis msÉl¥ ga‹gL«  ïu©L 
myFfis¡ F¿¥ãLf.

Éil. (i)  thÅaš myF (AU): òÉÆ‹ ika¤âÈUªJ 

NÇaÅ‹ ika« tiu cŸs ruhrÇ¤ bjhiyî. 

1 thÅaš myF 

 AU = 1.496 × 1011 m.
(ii) xË M©L: bt‰¿l¤âš xËahdJ X® M©oš 

bršy¡Toa bjhiyî.

 1 xËah©L = 9.467 × 1015 m.

10. msåL brŒjÈš 'ãiH' v‹whš v‹d? ïjdhš 
msåLfËš V‰gL« jh¡f« ahJ?

Éil. vªj xU mså£o‹ KoîfS« áy JšÈak‰w 

j‹ikia cŸsl¡»ÆU¡F«. ïa‰ãaš msî 

x‹iw msåL brŒí«nghJ V‰gL« Ãiya‰w 

j‹ik ‘ãiH' vd¥gL«. vdnt ïa‰ãaš msÉ‹ 

c©ikahd kâ¥ã‰F« msªj¿a¥g£l kâ¥ã‰F« 

ïilna cŸs ntWghL ãiHahF«.

 (Error) ãiH = c©ikahd kâ¥ò – fz¡»l¥g£l 

kâ¥ò.

 ïjdhš, ï«kâ¥òfis¥ ga‹gL¤â brŒa¥gL« 

fz¡ÑLfS« ãiHahf mikí«.

 vªj xU MŒÉY« Äf¢ rÇahd msåLfis vL¡f 

KoahJ.

11. jÅ¥ãiH mšyJ rh®ãyh¥ãiH v‹whš v‹d?

Éil. ïa‰ãaš g©gsÉ‹ mså£oš jÅ¥ãiH v‹gJ 

c©ik kâ¥ã‰F« fz¡»l¥g£l kâ¥ã‰F« cŸs 

ntWgh£L msî.  ∆an = am – an

12. msÉLjÈš ga‹gL¤j¥gL« TWfŸ ahit? 
bjËîgL¤J.

Éil. JšÈa¤j‹ik (Accuracy) k‰W« E£g« (Precision) 
M»a ïU ntWg£l TWfŸ ga‹gL¤j¥gL»‹wd. 

(i) JšÈa¤j‹ik: c©ikahd kâ¥ã‰F v›tsî 

mU»š msåL brŒnjh« v‹gij¡ F¿¡F«.

(ii) E£g«: ïu©L mšyJ mj‰F nk‰g£l msîfŸ 

x‹W¡ bfh‹W v›tsî beU¡fkhf cŸsJ 

v‹gij¡ F¿¡F«.

13. ãiHfË‹ ïWâ KoîfŸ vt‰iw¢ rh®ªJŸsJ?

Éil. (i) jÅ¤jÅahd msåLfËš cŸs ãiHfŸ

(ii)   fÂj braÈfË‹ bra‰gh£o‹ ïašig¢ 

rh®ªJ ïWâ Koî bgw¥gL«. vdnt, ãiHfis 

x‹W nr®¡f¤ njitahd Éâfis m¿ªâU¡f 

nt©L«.

14. msåL brŒjÈš ãiHfË‹ tiffŸ ahit?

Éil. (i)  Kiwahd ãiHfŸ: 1. fUÉ¥ãiHfŸ  

2. brŒKiwÆ‹ FiwghLfŸ 3. jÅ¥g£l 

ãiHfŸ 4. òw¡fhuÂfshš V‰gL« 

ãiHfŸ 5. Û¢á‰wsî ãiHfŸ

(ii) xG§f‰w ãiHfŸ mšyJ thŒ¥ò ãiHfŸ

(iii) bkh¤j¥ ãiHfŸ

15. ruhrÇ jÅ¥ãiH v‹gJ ahJ?

Éil. ruhrÇ jÅ¥ãiH v‹gJ mid¤J msîfË‹ 

jÅ¥ ãiHfË‹ v© kâ¥òfË‹ T£L¢ruhrÇ 

MF«.

 ∆ = ∆
=
∑a

nm i
i

n1
1

| |a

 am – c©ikahd kâ¥ò.

 ∆am – ruhrÇ jÅ¥ãiH vÅš msîfË‹ v© 

kâ¥òfŸ (am + ∆am  ) k‰W« (am – ∆am   ) ïilÆš 

ïU¡F«.

16. ÉG¡fh£L¥ ãiH v‹whš v‹d?

Éil. x¥Õ£L¥ ãiHÆ‹ ÉG¡fh£oš F¿¥ã£lhš mJ 

ÉG¡fh£L¥ ãiH vd¥gL«.

ÉG¡fh£L¥ ãiH = 
∆a
a

m

m

 × 100%

17. K¡»a v©QU¡fŸ F¿¥ò tiuf.

Éil. msåL brŒí«nghJ jFªj fhuz¤âdhš njit 

vd Ãid¤J v©Â¡if brŒj ïy¡f§fË‹ 

v©Â¡if K¡»a v©QU MF«. X® v©Âš 

bghUSŸs ïlkâ¥òfŸ mªj v©Â‹ K¡»a 

v©QU. msåLfËš bt›ntW myFfis¤ 

bjÇªbjL¥gjhš ïJ khwhJ.

18. ‘gÇkhz§fŸ' v‹gJ ahJ?

Éil. ïa‰ãaš msÉ‹ gÇkhz¤ij¥ bgWtj‰fhf 

mo¥gil msîfË‹ gÇkhz§fË‹ ca®¤j¥g£l 

gofns mªj ïa‰ãaš msÉ‹ gÇkhz§fŸ MF«.

âir ntf« = 
ïl¥bga®¢á

fhy«
  = 

[L]
[T] = [M0LT–1]

19. ML–1 T–2 gÇkhz thŒghL bfh©l ïa‰ãaš 
g©gsiyfis¡ F¿¥ãLf.

Éil. mG¤j«, jifî, a§Fzf«, gUk Fzf«, 

Éiw¥ò Fzf«, M‰wš, ml®¤â.
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20. Fiwªj kh¿fis¡ bfh©l gÇkhz§fS¡F 
vL¤J¡fh£L jUf.

Éil. (1) gu¥ò - [L2] (2) gUk‹ - [L3] (3) RH‰á  

Mu« - [L] (4) mâ®bt© - [T–1] (5) nfhz¤âir 

ntf« - [T–1] (6) nfhzKL¡f« - [T–2]  
(7) âirntf« - [LT–1] (8) KL¡f« - [LT–2]  
(9) Ä©Q£l« - [AT] (10) Éir kh¿È - [MT–2]

21. x¥gl®¤â, nfhz«, âÇò ït‰¿‰F V‹ gÇkhz« 
ïšiy?

Éil. (i)
 

x¥gl®¤â 
bghUË‹ ml®¤â

4ºc š ÚÇ‹ ml®¤â

 

 
= 

ML
ML

−

−

3

3
 = M0L0T0

(ii) nfhz« = 
Éš

Mu«
 = 

L
L

 =
 
M0L0T0

(iii) âÇò = 
gÇkhzkh‰w«

_ygÇkhz«
 = M0L0T0

 ïitfŸ xnu gÇkhz thŒghL cŸs ïU 

ïa‰ãaš msîfË‹ jifthf ïU¥gjhš 

gÇkhz§fŸ ïšiy.

22. ïa‰ãaÈš fhy msî k‰W« ÃiwfË‹ å¢R g‰¿ 
TW. 

Éil. vy¡£uh‹ k‰W« ònuh£lh‹fis cŸsl¡»a Û¢áW 

msîfŸ Kjš thÅaš ÃfœîfŸ ngh‹w Äf¥bgÇa 

msîfŸ tiu ïa‰ãaš vL¤Jiu¡»wJ.

(i) fhy msÉ‹ å¢R: thÅaš msîKjš E©Âa 

msî tiu (1018 s Kjš 10–22 s)
(ii) ÃiwfË‹ å¢R: Û¥bgU th‹ bghU£fËÈUªJ 

vy¡£uh‹ tiu. 1055 kg (msÉl¡ Toa 

ãugŠr¤â‹ Ãiw) Kjš  vy¡£uhÅ‹ Ãiw 

9.11 × 10–31 kg tiu.

23. bjhÊš E£g¤âš ïa‰ãaÈ‹ g§F ahJ?

Éil. (i)   ïa‰ãaÈ‹ nfh£ghLfis eilKiwÆš 

ga‹gL¤Jtnj bjhÊš E£gkhF«. 

(ii)   gšntW JisfË‹ gaDŸs bghU£fis 

f©Lão¡fî« mt‰iw¤ jahÇ¡fî« k‰W« 

eilKiw ãu¢ridfis¤ Ô®¡fî« m¿î âwid 

ga‹gL¤JtJnk bjhÊš E£gÉayhF«.

24. SI myF KiwÆš Ús¤ij tiuaW.

Éil. Ús¤â‹ myF Û£l®. F¿pL m. bt‰¿l¤âš 

1
299 79 2458, ,  behoÆš xËahdJ fl¡F« ghijÆ‹ 

Ús« 1 Û£l® MF«.

25. thÅaYl‹ ïa‰ãaÈ‹ bjhl®ò ahJ?

Éil. (i)   nfhŸfË‹ ïa¡f« k‰W« th‹ bghU£fŸ g‰¿ 

m¿a thÅaš bjhiy neh¡»fŸ ga‹gL»‹wd

      (ii)   thÅayhs®fŸ m©l¤â‹ bjhiyöu¤ij 

c‰W neh¡f nuonah bjhiy neh¡»ia 

ga‹gL¤J»‹wd®. 

     (iii)   ïa‰ãaš j¤Jt§fis¥ ga‹gL¤jš m©l¤âid¥ 

g‰¿¡ f‰W¡ bfhŸs Ko»wJ.

26. SI myFKiwÆš Ãiw¡fhd my»‹ tiuKiw 
ahJ?

Éil. ÃiwÆ‹ myF »nyh»uh«. F¿pL kg. ghÇR¡F mU»š 

r®t° v‹w ïl¤âš cŸs g‹dh£L vilfŸ k‰W« 

msitfŸ ÃWtd¤âš it¡f¥g£LŸs ãsh£od« - 

ïÇoa« cnyhf¡ fyitÆyhd cUisÆ‹ Ãiwna 

xU »nyh»uh« ïj‹ É£l« mj‹ cau¤â‰F¢rk«.

27. xË¢ br¿É‰fhd SI myF ahJ? tiuaW? 

Éil. nf©oyh. 5.40 × 1014 Hz mâ®bt© cila xË_y« 

cÄG« x‰iw Ãw¡ fâ®å¢á‹ br¿î, xU F¿¥ã£l 

âirÆš 
1

683
 th£/°nuoa‹ vÅš m¤âirÆš 

xË¢ br¿î xU nf©oyh MF«.

28. ÚÇ‹ K¥òŸË v‹gJ ahJ?

Éil. ÚÇ‹ K¥òŸË v‹gJ bjÉ£L ÚuhÉ, öaÚ® 

k‰W« cUF« gÅ¡f£o M»a _‹W« rkÃiyÆš 

cŸsnghJ cŸs bt¥gÃiy MF«. ÚÇ‹ K¥òŸË 

bt¥gÃiy 273.16 k.

29. 10–5m Kjš 102m tiuÆyhd bjhiyîfis v›thW 
ms¥ghŒ?

Éil. 10–5m Kjš 102m tiuÆyhd bjhiyîfis 

neuo KiwÆš ms¡f Koí«. vL¤J¡fh£lhf 

10–3m Kjš 1 m tiuÆyhd bjhiyit  

1 Û£l® msînfhiy¡ bfh©L ms¡f Koí«. 

10–4m tiuÆyhd bjhiyit bt®Åa® msÉ 

bfh©L«, 10–5m tiuÆyhd bjhiyia âUF 

msÉ bfh©L« ms¡f Koí«.

30. 50 mm tiuÆyhd bghU£fË‹ gÇkhz§fis 
msÉl¥ ga‹gL« fUÉ vJ? mj‹ j¤Jt« ahJ?

Éil. (i)  âUF msÉahdJ 50 mm tiuÆyhd bghU£fË‹ 

gÇkhz§fis Äf¤ JšÈakhf msÉl¥ 

ga‹gL« fUÉ 

(ii) j¤Jt«: âU»‹ t£l ïa¡f¤ij¥ ga‹gL¤â 

bgÇjh¡f¥g£l ne®¡nfh£L ïa¡fkhF«. ïj‹ 

Û¢á‰wsî 0.01 mm.
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31. ik¡nuhr« (E©cyf«) cUth¡Fgit ahit?

Éil. _y¡TWfŸ, mQ¡fŸ, ònuh£lh‹fŸ, Ãô£uh‹fŸ, 

vy¡£uh‹fŸ, gh¡OÇah ngh‹w bghU£fS« mt‰¿‹ 

ïilnaahd bjhiyîfS« E© cyf¤ij 

cUth¡F»‹wd.

32. ã‹tU« tÊ msîfS¡fhd mt‰¿‹ rk‹ghL, 
myFfis¡ TW.

Éil. (1) Ãiyk¤âU¥g¤âw‹  (2) fz¤jh¡F Éir  

(3)  mG¤j«  (4) ~ãsh§¡ kh¿È 

(5) fhªj¤ö©lš  (6)  j‹ bt¥g« 

 (7) Éirkh¿È (8)  âU¥òÉir 

 (mšyJ) ÉirÆ‹ âU¥ò¤âw‹.

ïa‰ãaš 

msî

rk‹ghL myF

1 Ãiyk¤ 
âU¥ò¤ 
âw‹

Ãiw × (bjhiyî)2 kg m2

2 fz¤jh¡F 
Éir

Éir × fhy« Ns

3 mG¤j« Éir

gu¥ò

Nm–2 
mšyJ 

Pa 

gh°fš

4 ~ãsh§¡ 
kh¿È

ngh£lhÅ‹ M‰wš

mâ®bt©

Js

5 fhªj¤  
ö©lš

Éir

Ä‹ndh£l« × Ús«

NA–1 

m–1 (m) 
bl°yh

6 j‹ bt¥g« bt¥g M‰wš

Ãiw × bt¥gÃiy

Jkg–1 k–1

7 Éir 
kh¿È

Éir

ïl¥bga®¢á

Nm–1

8 âU¥ò Éir Éir × bjhiyî Nm

III. áWÉdh¡fŸ: 3 kâ¥bg©fŸ

1. ïa‰ãaÈ‹ ãÇîfŸ v¤jid tif¥gL« mit 
ahit?

Éil. (i) kuò ïa‰ãaš (classical physics) 
 (ii) eåd ïa‰ãaš (modern physics)

(i) kuò ïa‰ãaš: 

 (1) kuò vªâuÉaš (2) bt¥g ïa¡fÉaš

 (3) xËÆaš  

(4) Ä‹ndh£lÉaY« fhªjÉaY«  

(5) xÈÆaš  (6) th‹ ïa‰ãaš 

 (7) rh®ãaš

(ii) eåd ïa‰ãaš: 

 (1) Fth©l« vªâuÉaš

 (2) mQ ïa‰ãaš

 (3) mQ¡fU ïa‰ãaš 

 (4) bghâî gU¥ bghUŸ ïa‰ãaš 

 (5) ca® M‰wš ïa‰ãaš.

  ïa‰ifÆ‹ Éâfis btË¡ bfhz®tâš 

JizòÇªj mo¥gil m¿Éaš ïa‰ãayhF«. 

ïj‹ bkhÊ fÂjÉayhF«. Kj‹ KjÈš 

ts®¢áailªj m¿Éaš ãÇî thÅaY«, 

fÂjÉaYnkahF«. vªâuÉaš v‹gJ 

ïU ãÇîfis cilaJ. miy ÃiyÆaš, 

ïa¡fÉirÆš. nkY« ïa¡fÉirÆaš 

ïa¡fÉaš, ÉirÆaš v‹w c£ãÇîfis¡ 

bfh©lJ.

2. ïa‰ãaš f©Lão¥òfË‹ tiffŸ ahit? És¡Ff.

Éil. (i)  ïa‰ãaš  f©Lão¥òfŸ  ïU tif¥gL«.  

(1)  j‰brayhd f©Lão¥òfŸ 

 (2)    cŸSz®î _y« fÂ¤jt‰iw MŒtf§fŸ 

_y« e‹F gF¥ghŒî brŒJ f©l¿jš.

(ii) vL¤J¡fh£lhf fhªj¤ j‹ik j‰brayhf 

czu¥g£lJ.

(iii) Mdhš fhªjÉaÈ‹ Éndhj¥ g©òfŸ 

nfh£gh£lsÉš gF¥ghŒî brŒa¥g£ld. ïªj¥ 

gF¥ghŒî fhªj¥ bghU£fË‹ mo¥gil¥ 

g©òfis btË¥gL¤âaJ.

(iv) ïj‹ _y« bra‰if¡ fhªj§fŸ MŒtf¤âš 

cUth¡f¥g£ld.

(v) ïa‰ãaš nfh£ghLfis ga‹gL¤â K‹d¿í« 

KiwahdJ bjhÊš E£g« k‰W« kU¤Jt¤ 

JiwÆ‹ ts®¢áÆš K¡»a g§F t»¡»wJ 

(c.«) #‹°OÅ‹ fU¤âaš ßâahf f©l¿a¥g£l 

 E = mc2 rk‹ghL.

(vi) nfh£ghL ßâahd fÂ¥òfS«, fz¡Ñ£L 

eilKiwfS« K¡»akhd ga‹ghLfS¡F¤ 

njit¥gL« bghU¤jkhd _y¥bghU£fis¤ 

nj®î brŒa¥ ga‹gL»‹wd. (c.«) kUªJ jahÇ¥ò 

ÃWtd§fŸ òâa kUªJ¥ bghU£fis¤ jahÇ¡f 

ïªj mQF Kiwiana ga‹gL¤J»‹wd.
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3. vªâuÉaÈš ga‹gL« bghJthd myF Kiwfis 
És¡F.

Éil. vªâuÉaÈš ga‹gL« bghJthd myF KiwfŸ

(i) F.P.S. myF Kiw X® ãÇ£oZ myF KiwahF«. 

ï«KiwÆš Ús«, Ãiw k‰W« fhy¤ij ms¡f 

Kiwna mo (Foot), gî©£ (Pound), Édho 

(Second) M»a _‹W mo¥gil myFfŸ 

ga‹gL¤j¥gL»‹wd. ïJ bk£Ç¡ myFKiw 

mšy.

(ii) C.G.S. myF Kiw ïJ X® fh°Ìa‹ (Gaussian) 
KiwahF«. ï«KiwÆš Ús«, Ãiw k‰W« 

fhy¤ij ms¡f Kiwna br‹oÛ£l®, »uh« 

k‰W« Édho M»a _‹W mo¥gil myFfŸ 

ga‹gL¤j¥gL»‹wd.

(iii) M.K.S. myF Kiw ï«KiwÆš Ús«, Ãiw 

k‰W« fhy¤ij ms¡f Kiwna Û£l®, »nyh»uh« 

k‰W« Édho M»a _‹W mo¥gil myFfŸ 

ga‹gL¤j¥gL»‹wd.

4. AU,  xË M©L k‰W« g®br¡ ït‰¿š bgÇa 
msî vJ? tÇir¥gL¤J. NÇaÅÈUªJ òÉÆ‹ 
ruhrÇ¤ bjhiyÉid (i) xË M©L (ii) g®br¡ 
ït‰¿š F¿¥ãL.

Éil. g®br¡ bgÇa myF MF«.

 g®br¡ > xË M©L > mQmyF

 3.08 × 1016m > 9.467 × 1015m > 1.496 × 1011m  

NÇaÅÈUªJ òÉÆ‹ ruhrÇ¤ bjhiyî (d) 
(thÅaš myF)

(i) d  = 1 AU = 1.496 × 1011 m

     = 1 496 10
9 46 10

11

15

.
.

×
×

 = 1.58 × 10–15 xË M©L

(ii) d = 1 496 10
3 08 10

11

16

.
.

×
×

 g®br¡ = 4.86 × 10–6 g®br¡

5. nuoa‹ o»Ç k‰W« ÄÅ£° ït‰¿‰»ilnaahd 
bjhl®ãid¤ jUf.

Éil.      1° = π
180

 nuoa‹ = 1.745 × 10–7 nuoa‹

  ∴ 1' = 1
60

�

 = 1 745 10
60

2. × −

 = 2.908 × 10–4 nuoa‹

                                              ≈ 2.91 × 10–4 nuoa‹

  ∴ 1'' = 1
3600

�

 = 1 745 10
3600

2. × −

           = 4.847 × 10–6 nuoa‹ = 4.85 × 10–6 nuoa‹

6. òÉÆÈUªJ ÃyÉ‹ bjhiyit ïlkhW njh‰wKiw 

_y« fz¡ÑLf.

Éil. òÉÆÈUªJ ÃyÉ‹ bjhiyit¡ fz¡»Ljš 

(ïlkhW njh‰wKiw):

(i)  gl¤âš C v‹gJ òÉÆ‹ ika«. A k‰W« B 

v‹gJ òÉ nk‰gu¥ãš ne® vâbuâuhd gFâfŸ. 

thÅaš bjhiy neh¡»Æ‹ cjÉahš A k‰W« B 

ÆÈUªJ mU»š cŸs É©ÛD¡F« rªâuD¡F« 

(M) ïilnaahd ïlkhW njh‰w¡nfhz« 

Kiwna ¸θ1 k‰W« ¸θ2 f©l¿a¥gL»wJ. 

(ii)  vdnt, òÉÆÈUªJ ÃyÉ‹ bkh¤j ïlkhW 

njh‰w nfhz«

 ∠AMB = θ1+ θ2 = θ

 θ =  
AB
AM

 ; AM ≈ MC

 θ =  
AB
MC

 ⇒ MC = 
AB
θ

 ; AB k‰W« θ 

 kâ¥ò m¿ªâUªjhš òÉ¡F« rªâuD¡F«, 

ïilnaahd bjhiyit (MC) fz¡»lyh«.

S1

θ1 θ2

θ

S2

A C B

M

ïlkhW njh‰wKiwÆ‹ _y« òÉÆÈUªJ 

rªâuÅ‹ bjhiyit¡ fz¡»Ljš

7. msÉ‹ mL¡»dhš V‰gL« ãiHÆid És¡Ff.

Éil. msÉ‹ mL¡»dhš ã‰gL« ãiH

 A Æ‹ n tJ mL¡F Z v‹f Z = An

 Z ‹ ãiH ∆Z vÅš

 Z ± ∆Z = (A ± ∆A)n  =  An 1± ∆





A
A

n

  =  Z 1± ∆



n A

A

 (ï§F x x nxn<< + ≈ +1 1 1, ( )  v‹w rk‹ghL 

ga‹gL¤j¥gL»wJ)

 ïUòwK« Z Mš tF¡f

 1 1± ∆ = ± ∆ ⇒ ∆ = ∆Z
Z

A
A

Z
Z

A
A

n n

 xU msÉ‹ n MtJ mL¡»‹ bgUk ã‹d¥ ãiHahdJ. 

mj‹ ã‹d¥ãiHia n Mš bgU¡FjY¡F rk«.
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 bghJthd ÉâfŸ vÅš Z = 
A B

C

p q

r  š bgUk 

ã‹d¥ ãiH

 
∆ = ∆ + ∆ + ∆Z
Z

A
A

B
B

C
C

p q r

 mj‹ ÉG¡fh£L¥ãiH

 
∆ × = ∆ × + ∆ × + ∆ ×Z
Z

A
A

B
B

C
C

100 100 100 100p q r

8. gÇkhz§fis¥ bghW¤J ïa‰ãaš msîfis 
v¤jid tiffshf tif¥gL¤j Koí«?

Éil. (i)    gÇkhzKŸs kh¿fŸ

 vªj X® ïa‰ãaš msî gÇkhz¤ijí« 

khWg£l kâ¥òfisí« bg‰WŸsnjh mit 

gÇkhzKŸs kh¿fŸ vd miH¡f¥gL»‹wd. 

v.fh:- gu¥ò, fd msî, âirntf« k‰W« gy.

(ii) gÇkhzk‰w kh¿fŸ

 vªj ïa‰ãaš msîfŸ gÇkhz« m‰W Mdhš 

khWg£l kâ¥òfis¡ bfh©LŸsnjh mit 

gÇkhzk‰w kh¿fŸ vd miH¡f¥gL»‹wd. 

v.fh :- x¥gl®¤â, âÇò, xËÉyfš v© k‰W« 

gy.

(iii) gÇkhzKŸs kh¿ÈfŸ

 vªj ïa‰ãaš msîfŸ gÇkhz¤Jl‹ Ãiyahd 

kâ¥ig¥ bg‰WŸsnjh mit gÇkhzKŸs 

kh¿ÈfŸ vd miH¡f¥gL»wJ. v.fh:- <®¥ãaš 

kh¿È, ãsh§ kh¿È k‰W« gy.

(iv) gÇkhzk‰w kh¿ÈfŸ

 xU kh¿È gÇkhzk‰W ïU¥ã‹ mit 

gÇkhzk‰w kh¿ÈfŸ vd¥gL»‹wd.  

v.fh:- π, e (MŒy® v©) v©fŸ k‰W« gy.

9. bt›ntW ïa‰ãaš msîfS¡»ilna cŸs bjhl®ãid¤ 
jU« rk‹gh£oid gÇkhz thŒ¥gh£o‹ _y« bgWf.

Éil. bt›ntW ïa‰ãaš msîfS¡»ilna cŸs 

bjhl®ãid¤ jU« rk‹gh£oid¥ bgWjš. 

 Q v‹w ïa‰ãaš msî Q1, Q2 k‰W« Q3 M»at‰iw¥ 

bghW¤jJ vÅš

   Q Q Q Q∝ 1 2 3
a b c ;  Q Q Q Q= k a b c

1 2 3

 ï§F k - gÇkhzk‰w kh¿È. Q, Q1, Q2 k‰W« 

Q3 M»at‰¿‹ gÇkhz thŒ¥gh£il ãuâÆ£L, 

gÇkhz¤â‹ xU go¤jhd be¿Kiw¥go M, L, T 

mL¡FfŸ ïUòwK« rk‹gL¤j¥gL»wJ.

 ïj‹ _y« a, b, c -ï‹ kâ¥òfis¥ bg‰W 

rk‹gh£il¥ bgwyh«.

10. nrhjid Kiw ãiHfis¡ Fiw¥gj‰F¥ ga‹gL« 
Kiwfis vL¤J¡fh£Ll‹ És¡F.

Éil. nrhjid Kiw ãiHfis Fiw¤jš

ãiHÆ‹ 
tiffŸ

vL¤J¡fh£L Fiw¡F« 
tÊKiw

xG§f‰w 

ãiHfŸ

xU tisa¤â‹ 

Ãiwia _‹W 

Kiw xnu 

juhir¡ bfh©L 

msÉLtjhf¡ 

b f h Ÿ n t h « . 

ïjdhš bgw¥g£l 

á¿J khWg£l 

msîfŸ

mâf v©Â¡ifÆš 

Ãiwia fh©f. 

òŸËÆaš gF¥ghŒî 

_y« xG§f‰w 

ãiHfis fz¡ÑL 

brŒa Koí«. nkY« 

mâf v©Â¡ifÆš 

Û©L« Û©L« brŒJ 

gh®¥gj‹ _y« 

bgw¥gL« kâ¥òfË‹ 

ruhrÇia¡ bfh©L 

Fiw¡f Koí«.

Kiwahd 

ãiHfŸ

xU tUl¤â‰F 

n k y h f ¥ 

ga‹gL¤j¥gL« 

Ú£l¥g£l JÂ 

msî ehlh 

msî¡nfhiy¡ 

bfh©L xU 

bghUË‹ Ús¤ij 

m s ¥ g j h f ¡ 

b f h Ÿ n t h « 

(msÉl¥gL« 

všyh Ús§fS« 

r Ç a h f 

ïU¥gâšiy).

K i w a h d 

ã i H f i s ¡ 

f©l¿tJ Äfî« 

fod« mjid 

òŸËÆš KiwÆš 

gF¥ghŒî brŒa 

KoahJ. VbdÅš 

m i d ¤ J 

msåLfS« xnu 

KiwÆš ïU¡F« 

(Äf mâf« mšyJ 

Äf¡ Fiwî)

11. gÇkhz¥ gF¥ghŒÉ‹ tu«òfŸ ahit?

Éil. gÇkhz gF¥ghŒÉ‹ tu«òfŸ

(i) v©fŸ, π, e (MŒy® v©) ngh‹w gÇkhzk‰w 

kh¿ÈfË‹ kâ¥ig ï«KiwÆ‹ _y« bgw 

KoahJ.

(ii) bfhL¡f¥g£LŸs msî bt¡l® msth? 

mšyJ °nfy® msth? v‹gij ï«Kiw 

_y« Ô®khÅ¡f KoahJ.

(iii) âÇnfhzÄâ, mL¡F¡F¿ k‰W« kl¡if 

rh®òfŸ cŸsl§»a rk‹ghLfË‹ bjhl®ò 

fis¡ f©l¿a ï«KiwÆš ïayhJ.

(iv) _‹W¡F nk‰g£l ïa‰ãaš msîfŸ 

cŸsl§»a rk‹ghLfS¡F ï«Kiwia¥ 

ga‹gL¤j ïayhJ.
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(v) ï«KiwiwÆš xU rk‹ghL gÇkhz KiwÆš 

rÇahdjh, v‹nw bkŒ¥ã¡f Koí« mj‹ 

c©ikahd rk‹gh£il¡ f©l¿a KoahJ.

 vL¤J¡fh£lhf, s = ut + 1/3 at2 v‹gJ gÇkhz 

Kiw¥go rÇ. Mdhš c©ikahd rk‹ghL 

s = ut +1/2 at2 MF«.

12. gÇkhz KiwÆš bfhL¡f¥g£l ïa‰ãaš rk‹gh£il 
rÇah vd nrhâ¡f¥gLjiy vL¤J¡fh£Ll‹ És¡Ff:

Éil. gÇkhz KiwÆš bfhL¡f¥g£l ïa‰ãaš rk‹gh£il 

rÇah vd nrhâ¤jš.

 v = u + at v‹w ïa¡f¢ rk‹gh£il vL¤J¡ bfhŸnth«.

 [LT–1] = [LT–1] + [LT–2] [T]
 [LT–1] = [LT–1] + [LT–1]
 (xnu khâÇahd gÇkhz§fŸ bg‰WŸs msîfisna 

T£l Koí«)

 ïUòwK« cŸs gÇkhz§fŸ rk« v‹gij eh« 

fh©»nwh«. vdnt ïªj rk‹ghL gÇkhz KiwÆš 

rÇahdJ.

IV. beLÉdh¡fŸ: 5 kâ¥bg©fŸ

1. SI myF KiwÆ‹ VG mo¥gil msîfisí« 
m£ltiz¥gL¤J.

Éil. m¿Éaš m¿P®fŸ k‰W« bgh¿Æaš tšYd®fshš 

cyf« KGtJ« ga‹gL¤j¥g£l myF Kiw bk£Ç¡ 

Kiw (Metric System) vd miH¡f¥g£lJ. 1960 

¡F ãwF ïJ g‹dh£L myF Kiw mšyJ SI 
myF Kiwahf (System International - French name) 
midtuhY« V‰W¡bfhŸs¥g£lJ. cyfshÉa 

m¿Éaš, bjhÊšE£g«, bjhÊš Jiw k‰W« tÂf¥ 

ga‹gh£o‰fhf, 1971 ïš eilbg‰w vilfŸ k‰W« 

msåLfŸ bghJkheh£oš SI myF KiwÆ‹ Ãiyahd 

â£l¡ F¿pLfŸ, myFfŸ k‰W« RU¡f¡F¿pLfŸ 

cUth¡f¥g£L midtuhY« V‰W¡bfhŸs¥g£ld.

(i) ï«KiwÆš xU ïa‰ãaš msÉ‰F xnu xU 

myF k£Lnk ga‹gL¤j¥gL»wJ. mjhtJ 

ï«Kiw X® g§Ñ£L, gF¤j¿î¡»irªj (rational 
method) KiwahF«.

(ii) ï«KiwÆš mid¤J tÊ myFfS«, mo¥gil 

myFfËš ïUªJ vËjhf jUÉ¡f¥gL»‹wd. 

vdnt, ïJ X® XÇaš (coherent) myF KiwahF«.

(iii) ïJ X® bk£Ç¡ myF Kiwahjyhš bgU¡fš 

k‰W« Jiz¥bgU¡fš M»ad 10 ï‹ 

kl§Ffshf neuoahf ju¥gL»‹wd. SI 
myF KiwÆ‹ VG mo¥gil msîfS« 

m£ltizÆš bjhF¡f¥g£LŸsd.

mo¥gil msîfS« mt‰¿‹ SI myFfS«

mo¥gil 

msîfŸ

myF F¿pL

Ús« Û£l® m
Ãiw »nyh»uh« kg
fhy« Édho s
Ä‹ndh£l« M«ãa® A
bt¥gÃiy bfšÉ‹ K
bghUË‹ msî nkhš mol
xË¢br¿î nf©oyh cd

2. ãiH gF¥ghŒÉ‹ Ñœ tU« ãiHfË‹ fz¡Ñ£L 
Kiwíl‹ ÉtÇ.

Éil. (i) jÅ¥ãiH (Absolute error) X® msÉ‹ c©ikahd 

kâ¥ã‰F« msÉl¥g£l kâ¥ã‰F« ïilna 

cŸs ntWghL jÅ¥ãiH vd¥gL«. n Kiw 

'a' nrhjid Ãfœ¤j¥g£l ̀ a' v‹w xU msÉ‹ 

msÉl¥g£l kâ¥òfŸ a1, a2, a3, .....an vÅš 

mt‰¿‹ T£L¢ ruhrÇ kâ¥ng mªj msÉ‹ 

c©ikahd kâ¥ò (am) vd miH¡f¥gL»wJ.

 a a a a a
nm

n=
+ + + +1 2 3 ..............

 mšyJ

        a
n

am i
i

n
=

=
∑1

1
 msÉl¥g£l kâ¥òfË‹ jÅ¥ãiHfŸ

∆ = −

∆ = −

a a a

a a a
m

m

1 1

2 2

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

..........................
∆ = −a a an m n

(ii) ruhrÇ jÅ¥ãiH (Mean Absoulte error) ruhrÇ 

jÅ¥ ãiH v‹gJ mid¤J msîfË‹ jÅ¥ 

ãiHfË‹ v© kâ¥òfË‹ T£L¢ ruhrÇ MF«. 

 
∆ =

∆ + ∆ + ∆ + + ∆
a

a a a a
nm

n1 2 3 ...........

 mšyJ a
n

am i
i

n
= ∆

=
∑1

1

 am v‹gJ c©ikahd kâ¥ò, ∆am v‹gJ ruhrÇ 

jÅ¥ ãiH vÅš, msîfË‹ v© kâ¥òfŸ 

(am + ∆am) k‰W« (am – ∆am) ïilÆš ïU¡F«.
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(iii) x¥Õ£L¥ãiH (Relative error) ruhrÇ 

jÅ¥ãiH¡F«, ruhrÇ kâ¥ã‰F« (c©ik 

kâ¥ã‰F«) ïilnaahd jfî x¥Õ£L¥ ãiH 

vd¥gL«. ïJ ã‹d¥ ãiH mšyJ rh®ò¥ 

ãiH vdî« miH¡f¥gL»wJ.

 x¥Õ£L¥ ãiH = 
ruhrÇ jÅ¥ãiH

ruhrÇ kâ¥ò
 = 

∆a
a

m

m
 msÉl¥g£l bghUË‹ bkh¤j gÇkhz¤Jl‹ 

x¥ãL«nghJ jÅ¥ ãiH v›tsî bgÇaJ 

v‹gij ÉtÇ¥gnj x¥Õ£L¥ ãiHahF«.

 vL¤J¡fh£lhf, xU fh® 62 km h–1 ntf¤âš 

bršY«nghJ, ntfkhÅ fh£L« msî  

60 km h–1 ï§F jÅ¥ãiH 62–60 = 2 km h–1 
MF«. x¥Õ£L ãiH = 2/60 =0.033s

(iv) ÉG¡fh£L¥ãiH (Percentage   error)  x¥Õ£L¥ 

ãiHÆid ÉG¡fh£oš F¿¥ã£lhš, mJ 

ÉG¡fh£L¥ ãiH vd¥gL«.

 ÉG¡fh£L¥ ãiH RÊ¡F Äf mU»š ïUªjhš, 

mªj msåL c©ikahd msÉ‰F Äf mU»š 

vL¡f¥g£l msålhF«. ïJ rÇahdJ«, V‰W¡ 

bfhŸs¡ToaJ« MF«. ï¥ãiHfŸ JšÈak‰w 

fUÉÆdhš V‰gL»wjh mšyJ jtwhd 

gÇnrhjid Kiwfshš V‰gL»wjh v‹gij¥ 

òÇªJbfhŸtJ mtáakh»wJ.

3. K¡»a v©QU¡fis fz¡»LjÈš Éâfis 
vL¤J¡fh£Ll‹ m£ltiz¥gL¤J.

Éil. K¡»a v©QU¡fis fz¡»Ltj‹ ÉâfŸ

t. 
v©.

ÉâfŸ vL¤J¡fh£L

i) RÊa‰w mid¤J 

v©fS« K¡»a 

v©QU¡fŸ MF«.

1342 MdJ 

eh‹F K¡»a 

v©QU¡fis 

bfh©lJ.

ii) RÊa‰w ïU 

v©fS¡F ïil¥ 

g£l RÊfŸ K¡»a 

v©QU¡fŸ MF«.

2008 MdJ 

eh‹F K¡»a 

v©QU¡fis 

bfh©lJ

iii) RÊa‰w v©fS¡F 

tyJ òwK« Mdhš 

jrk òŸË¡F ïlJ 

òwK« cŸs RÊfŸ 

K¡»a v©QU¡fŸ 

MF«

30700 MdJ 

IªJ K¡»a 

v©QU¡fis 

bfh©lJ.

iv) a) jrk òŸË m‰w 

xU v©Âš 

ïWâahf tU« 

RÊfŸ K¡»a 

v©QU¡fŸ MfhJ.

m) 30700 
MdJ 

_‹W K¡»a 

v©QU¡fŸ 

bfh©lJ.

b) myFl‹ 

vGj¥gL« ïa‰ãaš 

msåLfËš 

tU« všyh 

RÊfS« K¡»a 

v©QU¡fns

M) 30700m 

MdJ 

IªJ K¡»a 

v©QU¡fŸ 

bfh©lJ.

v) x‹iw  Él¡ 

Fiwthd 

jrk v©Âš, 

jrkòŸË¡F tyJ 

òwK« Mdhš Kjš 

RÊa‰w v©Q¡F 

ïlJòwK« tU« 

RÊfŸ K¡»a 

v©QU¡fŸ MfhJ

0.00345 MdJ 

_‹W K¡»a 

v©QU¡fis 

bfh©lJ

vi) jrkòŸË¡F tyJ 

òw« cŸs RÊfS« 

jrk v©Âš 

RÊa‰w v©Â‹ 

tyJ òwK« cŸs 

RÊfŸ K¡»a 

v©QU¡fŸ MF«.

40.00 K¡»a 

v©QU eh‹F 

bfh©lJ.

0.030400 K¡»a 

v©QU IªJ 

bfh©lJ.

vii) K¡»a v©QU¡fŸ 

my»L« Kiwia 

bghU¤jJ mšy.

1.53 cm, 

0.0153 m, 
0.0000153 km 

M»ait _‹W 

K¡»a v©QU 

bfh©lJ.

4. KGik¥gL¤jÈ‹ Éâfis vL¤J¡fh£Ll‹ 

m£ltiz¥gL¤J.

Éil. KGik¥gL¤jÈ‹ ÉâfŸ

t.

v©.

ÉâfŸ vL¤J¡fh£L

i) K¡»a v©QU 

mšyhj X® ïy¡f« 

IªJ¡F Fiwî vÅš 

Ú¡f¥gL»wJ. vdnt 

mj‰F K‹ò cŸs 

ïy¡f« khwhJ

i)  7.32 MdJ 7.3 

Mf KGik¥gL¤j¥ 

gL»wJ.

ii)  8.94 MdJ 

8.9 Mf KGik¥ 

gL¤j¥gL»wJ.

ii) K¡»a v©QU mšyhj 

X® ïy¡f« Iªij 

Él mâf« vÅš mJ 

Ú¡f¥g£L mj‰F K‹ò 

cŸs ïy¡f¤Jl‹ 1 

I mâfÇ¡f nt©L«.

i)  17.26 MdJ 17.3 

Mf KGikah¡f¥ 

gL»wJ.

ii)  11.89 MdJ 11.9 

Mf KGikah¡f¥ 

gL»wJ
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iii) K¡»a v©QU mšyhj 

xU ïy¡f¤âš IªJ¡F 

ãwF tU« ïy¡f« 

RÊ mšyhj v© 

vÅš, K‹ò cŸs 

ïy¡f¤Jl‹ 1 I 

mâfÇ¡f nt©L«.

i)  7,352 MdJ 7.4 

Mf KGik¥gL¤j¥ 

gL»wJ,

ii)  18,159 MdJ 18.2 

Mf KGik¥gL¤j 

gL»wJ

iv) K¡»a v©QU mšyhj 

X® ïy¡f¤âš IªJ 

mšyJ IªJ¡F ãwF 

RÊ tU« vÅš mJ 

Ú¡f¥g£L mj‰F mj‹ 

K‹ò cŸs ïy¡f« 

ïu£il¥ gil v© 

vÅš khwhJ.

i)  3.45 MdJ 34 

KGik¥gL¤j¥ 

gL»wJ.

ii)  8.250 MdJ 8.2 

Mf KGik¥gL¤j¥ 

gL»wJ.

v) K¡»a v©QU mšyhj 

xU ïy¡f¤âš IªJ 

mšyJ IªJ¡F ãwF 

RÊ tU« vÅš mJ 

Ú¡f¥g£L mj‰F 

K‹ò cŸs ïy¡f« 

x‰iw¥gil vÅš 1I 

mâfÇ¡f nt©L«. 

i)  3.35 MdJ 3.4 

Mf KGik¥gL¤j¥ 

gL»wJ.

ii)  8.350 MdJ 8.4 

Mf KGik¥gL¤j¥ 

gL»wJ.

5. ïU msîfis¥ bgU¡Ftjhš, tF¥gjhš V‰gL« 

ãiHfis ÉtÇ.

Éil. ïU msîfis¥ bgU¡Ftjhš V‰gL« ãiHfŸ :

(i) ∆A k‰W« ∆B  v‹gd Kiwna A, B v‹w 

msîfË‹ jÅ¥ ãiHfŸ v‹f.

 mt‰¿‹ bgU¡fšgy‹ Z = AB 
 Z ï‹ ãiH ∆Z MF«.

 Z ± ∆Z = (A ± ∆A) (B ± ∆B)
 = (AB) ± (A ∆ B) ± (B ∆ A) ±  (∆A . ∆B)
 ïlJ òw¤ij Z MY« tyJ òw¤ij AB ÆY« 

tF¡f eh« bgWtJ.

 1 1± ∆ = ± ∆ ± ∆ ± ∆ ∆Z
Z

B
B

A
A

A
A

B
B

.

 
∆ ∆A
A

B
B

, M»ait Äf¡ Fiwªj msî. vdnt 

mt‰¿‹ bgU¡fš 
∆ ∆A
A

B
B

.  òw¡fÂ¡f¥gL»wJ. 

ï‹ bgUk ã‹d¥ ãiH

 
∆ = ± ∆ + ∆





Z
Z

A
A

B
B

 ïU msîfis¥ bgU¡Ftjhš V‰gL« bgUk¥ 

ã‹d¥ ãiHahdJ jÅ¤jÅ msîfË‹ 

ã‹d¥ ãiHfË‹ TLjY¡F¢ rk«.

(ii) ïU msîfis tF¥gjhš V‰gL« ãiHfŸ 

∆A k‰W« ∆B  v‹gd Kiwna A, B v‹w 

msîfË‹ jÅ¥ ãiHfŸ v‹f.

 mt‰¿‹ ã‹d« Z = 
A
B

 Z ‹ ∆Z ãiH MF«.

 Z Z A A
B B

A A
A

B B
B

± ∆ = ± ∆
± ∆

=
± ∆





± ∆





1

1

 = 
A
B

A
A

B
B

1 1
1

± ∆



 ± ∆





−

 mšyJ

 = Z Z Z A
A

B
B

± ∆ = ± ∆





∆



1 1∓

 [x<<1] Mf ïU¡F«nghJ (1 + x)n ≈ 1 + nx]
 ïUòwK« Z Mš tF¡f,

 1 Z
Z

A
A

B
B

± ∆ = ± ∆





∆



1 1∓

 = 1
A

A
B

B
A

A
B

B
± ∆ ∆ ∆ ∆

∓ ∓ .

 ∆A/A, ∆B/B  Äf¡ Fiwî, vdnt mt‰¿‹ 

bgU¡fšgy‹ òw¡fÂ¡f j¡fJ. Z ï‹ 

bgUk ã‹d¥ãiH, 
∆ = ∆ + ∆





Z
Z

A
A

B
B

 ïU msîfis tF¥gjhš bgw¥gL« 

bgUkã‹d¥ ãiHahdJ jÅ¤jÅ 

msîfË‹ ã‹d¥ãiHfË‹ TLjY¡F¢ 

rk«.

TLjš fz¡FfŸ: 1 kâ¥bg©

1. 1 AU ‹ kâ¥ò 1000 km š

(a) 1.5 × 105 m   (b) 2.5 × 106 m
(c) 1.5 × 1011 m  (d) 2.5 × 1010 m

F¿¥ò :  [Éil. (a)]

 1 AU = 1.5 × 1011 m ; 1 AU thdJ 1000 km š
 

= 
1 5 10

10

11

6

. × m
m

 = 1.5 × 105 m [ 1000 km = 106m]

2. mG¤j¤â‹ tÊ Ãiy my»id¡ F¿¥ãL:

Éil. mG¤j« = 
Éir
gu¥ò

 = 
xuyF Éir
xuyF gu¥ò

 = N N
m

m2
2= −
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3. xU M©oš v¤jid mQ myF cŸsJ?

(a) 6.30 × 104 m   (b) 9.46 × 1015 m
(c) 6.2 × 102 m  (d) 9.4 × 1016 m
 [Éil. (a)]

F¿¥ò : 1 xË M©L = 9.45 × 1015 m
 ∴ 1 xË M©oš mQ my»‹ v©Â¡if 

 = 
9 45 10
1 5 10

15

11

.
.

×
×

m
m  = 6.30 × 104m

4. xU Û£lÇš v¤jid µm cŸsd?

(a) 10–6 µm (b)  106 µm
(c) 10–3 µm (d)  10–2 µm [Éil. (b)]

F¿¥ò : 1 ik¡uh‹ = 1 µm = 10–6 m

  1 Û£lÇš µm ‹ v©Â¡if = 1
10

106
6

− = µm

5. xU bghUË‹ ntf« V = 40 ms–1 ïjid kmh–1N 
F¿¥ãl

(a) 60 (b) 160 (c) 40 (d) 144 

F¿¥ò: ntf¤â‹ msî 
m
s

 = 40 [Éil. (d)]

 km/h š = 40 × 18
5

 = 144 kmh–1.

6. xU bghUË‹ ntf« V = 90 km/h m/s š F¿¥ãl

(a) 90   (b) 25 

(c) 45   (d) 180
F¿¥ò: ntf« km/h š  = 90 [Éil. (b)]
  m/s š  = 90 × 

5
18

 = 25 m/s.

7. xU cnyhf¤ jf£o‹ Ãiw 3.5 kg. mj‹ gUk‹  
1.5 m3. cnyhf¤jfo‹ ml®¤â f©Lão.

(a) 1.5 kg/m3  (b) 2.3 kg/m3

(c) 3.4 kg/m3  (d) 4.8 kg/m3

 [Éil. (b)]
F¿¥ò: ml®¤â = 

Ãiw

gUk‹
 = 

3 5
1 5 3

.
.

kg
m

 = 2.3 kg/m3

8. 1° ‹ kâ¥ò

(a) 1.745 × 10–2 nuoa‹

(b) 1.946 × 10–11 nuoa‹

(c) 3.6 nuoa‹

(d) 3600 nuoa‹ [Éil. (a)]

F¿¥ò: 1° = 
2
360 180

22
7 180

1 745 10 2π π= =
×

= × −.  nuoa‹

9. mN, Nm k‰W« nm ïit mid¤J« xnu 
tifahd F¿pLfsh?

Éil. ïšiy.

 mN – ÄšÈÚô£l‹ 1 mN = 10–3 N
 Nm – Ãô£l‹ Û£l®;  nm – nendhÛ£l®.

10. xU »nyhÛ£lÇš v¤jid g®br¡ cŸsd?

(a) 3.084 × 10–16  (b) 3.08 × 108

(c) 3.24 × 10–14  (d) VJÄšiy

F¿¥ò : [Éil. (c)]

 1 g®br¡ = 3.08 × 1016m; 3.08 × 1016m = 1 g®br¡.

 1 km = 1 10
3 08 10

3

16

×
×.

 g®br¡ = 3.24 × 10–14 g®br¡.

11. xU bghUË‹ nfhz«: 18.2°. mj‹ nfhz 
É£l¤ij nuoaÅš TW:

(a) 36.4 nuoa‹

(b) 3.64 × 10–2 nuoa‹

(c) 31.74 × 10–2 nuoa‹

(d) 3.17 nuoa‹ [Éil. (c)]

F¿¥ò :   θ = 18.2° = 18 2
60 60 180

.
×

× π  = 18 2
3600

3 14
180

. .×

   = 31.74 × 10–2 nuoa‹

12. xU t£lkhdJ 10m Mu¤Jl‹ ika¤Jl‹ 
c©lh¡F« nfhz« 60°. vÅš ÉšÈ‹ Ús« v‹d?

(a) 5.24 m (b) 6.21 m (c) 7.1 mm (d) 10 mm
 [Éil. (a)]
F¿¥ò :
 Mu« r = 10 m nfhz« θ π= =

6
60( )�

 ÉšÈ‹ Ús« (l) = r θ

                              = 10 × 
π
6

 = 5.24 m

13. ïU«ò¤ jf£o‹ Ãiw 0.250 kg. gUk‹ 1.5 m3 
ïU«ò¤ jf£o‹ ml®¤âia SI myFKiwÆš TW.

(a) 0.267 kg m–3  (b) 0.167 kg m–3

(c) 0.255 kg m–3  (d) 0.285 kg m–3

F¿¥ò : [Éil. (b)]
 ïU«ò¤ jf£o‹ Ãiw = 0.250 kg
 gUk‹ = 1.5 m3

 ml®¤â = 
Ãiw

gUk‹
 = 

0 250
1 5
.
.

 = 0.167 kgm–3
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14. cªj¤â‹ S.I myF

(a) ms–1 (b) ms–2 (c) kg ms–1 (d) kg m2 s–1

 [Éil. (c)]
F¿¥ò :

 ne®¡nfh£L cªj« = Ãiw × âirntf«

 ÃiwÆ‹ SI myF = kg

 âirntf¤â‹ SI myF = 
bjhiyî

fhy«
 = 

m
s  = ms–1

 ∴ ne®¡nfh£L cªj¤â‹ myF = kg ms–1

15. gu¥ã‰fhd SI myF

(a) m (b) m2 (c) Nm–1 (d) cm–1

 [Éil. (b)]
16. òÉ<®¥ò kh¿È (G) ‹ SI myF

(a) kg–2m–2 (b) kg ms–1 (c) Nm2kg–2 (d) Nm–1

 [Éil. (c)]

F¿¥ò :G = Fr
m m

2

1 2

  ∵F G=



.

m m
r
1 2

2

 Éir F ¡fhd SI myF   = N
 bjhiyî (r) ¡fhd SI myF  = m = r2 = m2

 ÃiwfŸ m1, m2 ¡fhd SI myF = (kg)2

  

Fr
m m

2

1 2  
=

 

Nm
kg

2

2 = Nm2 kg–2

2 kâ¥bg©fŸ 

1. xU t£l¤â‹ Mu« 3.12 Û vÅš mj‹ gu¥ig 
K¡»a v©QU¡fËš fz¡»Lf.

Ô®î. xU t£l¤â‹ Mu« r = 3.12 m
 t£l¤â‹ gu¥ò A = ?
 A  = πr2 = 3.14 × 3.12 × 3.12 m2 = 30.566016
 K¡»a v©QU Éâ¥go A = 30.6 m2 

 (bfhL¡f¥ g£l juÉ‹go K¡»a v©QU 3).
2. xU xË M©oid mQ my»š F¿¥ãL 

bfhL¡f¥g£LŸs juîfŸ:

1 AU = 1.496 × 1011m
 xË M©L = 9.46 × 1015m

Ô®î. 
1

1
ly

AU
 = 

9 46 10
1 496 10

15

11

.
.

×
×

            
= 

9 46 10 10
1 496

15 11.
.

× × −

 = 6.32 × 104 AU

 ∴ xU xË M©oš 6.32 × 104 AU cŸsJ.

3. xU âUF msÉia¥ ga‹gL¤â xU f«ãÆ‹ 
jok‹ 5 mm vd ms¡f¥gL»wJ.

(i) É»j¥ãiH (ii) ÉG¡fhLãiH fz¡»L.

 bfhL¡f¥g£LŸsit:

 f«ãÆ‹ jok‹ (t) = 5 mm 
 JšÈa« ∆t = 0.01 mm

Ô®î. (i) É»j¥ãiH = δt  = 
∆t
t  

= 
0 01

5
0 002. .=

(ii) ÉG¡fhL ãiH δt  = 
∆t
t

 × 100%

     = 0.002 × 100%= 0.02%

4. xU ònuh£lhÅ‹ Ãiw 1.67 × 10–27 kg. 1 kg š 
ml§»íŸs ònuh£lh‹fŸ v¤jid?

 bfhL¡f¥g£lit:

 xU ònuh£lhÅ‹ Ãiw = 1.67 × 10–27 kg

Ô®î. 1 kg v‹gJ 
1

1 67 10 27. × −
 ònuh£lh‹fË‹ Ãiw

 = 0.5988 × 1027 ònuh£lh‹fŸ

 = 5.988 × 1026 ònuh£lh‹fŸ

 ∴ 5.988 × 1026 ònuh£lh‹fŸ 1 kg š cŸsd.

5. ÉšÈ‹ 1 brf©L¡fhd nfhz¤ij¡ fz¡»L.

Ô®î. ÉšÈ‹ 1 brf©L = 1'' =
 

1
60 60×

 = 
1

60 60×  × 
π

180  
∵ �1

180
=





π

 
= 

1
3600

3 14
180

×





.

 ∴ ÉšÈ‹ 1 brf©L = 4.85 × 10–6 nuoa‹.

6. Ãô¡ËaÌ‹ Mu« 1.5 × 10–15 m v‹gJ bg®Ä tÇirÆš 
cŸsJ. mj‹ gUkid¡ f©Lão.

Ô®î. Ãô¡ËaÌ‹ Mu« (r) = 1.5 × 10–15m

 Ãô¡ËaÌ‹ gUk‹ v = 
4
3

3πr

 = 
4
3

 × 3.14 × (1.5 × 10–15)3

 = 
4
3  

× 3.14 × (4.5 × 10–45) = 18.84 × 10–45 m3

 ∴ Ãô¡ËaÌ‹ gUk‹ = 18.84 × 10–45 m3.
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7. xU cnyhf¤ öÂ‹ (v) Ús«, mfy«, cau« 

Kiwna 4m, 3m k‰W« 5m. vÅš mj‹ gUk‹ ahJ?  

S.I myF KiwÆš F¿¥ãL.

Ô®î. gUk‹  = Ús« × mfy« × cau«

 gUkÅ‹ SI myF = m × m × m = m3

 Ús« SI myF L  =  4 m
 mfy« SI myF b =  3 m
 cau« SI myF h  =  5 m
 gUk‹ (v) = l × b × h = 4 × 3 × 5 = 60 m3.

8. xU f«ãÆ‹ jifî, âÇò¡fhd É»j« 3:2 Û£á¡ 
Fif¤ij¡ f©Lão SI myF KiwÆš F¿¥ãL.

Ô®î. jifî, âÇò¡fhd É»j« 3:2
 

âÇò SI myF = 
Éir
gu¥ò

 = 
N N
m

m2
2= −

 jifÉ‰F¥ gÇkhzk‰w kh¿

 Û£á¡ Fzf« = 
âÇò

jifî  = 
3

2

2Nm−

 = 1.5 Nm–2.

5 kâ¥bg©fŸ

1. 1 v®¡, #]š Mf gÇkhz KiwÆš kh‰wî« CGS 
(MKS)

 1 v®¡  =  ? #]š

Ô®î. n1u1  =  n2u2; n2 = n1
u
u

1

2

 n1 2
1

2
2

2
2

2 1
1

1
2

2
2[M L T ] [M L T ]− −= n

 n2 = n1
2
1

2
2

2
2

1
1

1
2

2
2

M L T
M L T

−

−











 = 1 × M
M

L
L

T
T

2

1

1
2

1

2
2

1

2






× 











−

 
= 1 × 1

1
1
1

1
1

2 2gm
kg

cm
m

s
s







× 



 × 





−

 = 1 × 
1

1000
1

100
1

2gm
gm

cm
cm







× 



 ×

 = 1 × 
1

1000 100 100× ×  
= 

1
10000000

10 7= − J

     1 v®¡ (erg) = 10–7J

2. 1 Ãô£l‹ - ildhf gÇkhz§fË‹ cjÉíl‹ 
kh‰Wf:

Ô®î. Éir¡fhd gÇkhz thŒghL = F = M1L1T–2

 a = 1, b = 1, c = –2
 Ãô£l‹ v‹gJ M.K.S KiwÆš cŸsJ.

 M1 = 1 kg, L1 = 1 m, T1 = l s
 M2 = 1 kg, L2 = 1 cm, T2 = l s
 n1 = 1 Ãô£l‹ (N)
 n2 = ?

 thŒgh£o‹go

 n2 = n1 
M
M

L
L

T
T

1

2

1

2

1

2

















a b c

; n2 = 1 1
1

1
1

1
1

2kg
g

m
cm

s
s



















−

 n2 = 1 
1000

1
100

1
1g

g
cm

cm












×

 n2 = 1000 × 100 = 100000 = 105 il‹fŸ.
                  ∴  N = 105 il‹fŸ

3. xU vy¡£uhÅ‹ Ãiw 9.11 × 10–31 kg. 1 mg š 
v¤jid vy¡£uh‹fŸ ïU¡F«.

Ô®î. 1 vy¡£uhÅ‹ Ãiw = 9.11 × 10–31 kg
 9.11 × 10–31 kg = 9.11 × 10–31 × 103g
                          = 9.11 × 10–28 g = 9.11 × 10–25 mg

 1 mg v‹gJ 
1

9 11 10 25. × − mg  vy¡£uhÅ‹ Ãiw

 = 0.1097 × 1025 vy¡£uh‹fŸ

 = 1.097 × 1024 vy¡£uh‹fŸ

 ∴ 1 mg š 1.097 × 1024 vy¡£uh‹fŸ ïU¡F«.

4. xU Ú®_œ»¡ f¥gÈš bghU¤j¥g£LŸs xU 
nrhyh® fUÉÆ‹ iriffË‹ cUth¡f¤â‰F«, 
vâbuhË tªjiltj‰F« ïilnaahd fhyjhkj« 
110.3 brf©LfŸ. ÚÇš xÈÆ‹ ntf« 1450 ms–1 
vÅš Ú®_œ»¡f¥gÈÈUªJ vâÇ¡ f¥gY¡fhd 
bjhiyÉid¡ fz¡ÑL.

Ô®î. ÚÇš xÈÆ‹ ntf« = 1450 ms–1

 fhy jhkj« T = 110.35

 

vâÇ¡ f¥gÈ‹ bjhiyî

 

D T= v
2

 = 
1450 110 3

2
× .

 = 
159935

2
 = 79967 m

 ∴ vâÇ¡ f¥gÈ‹ bjhiyî = 79.96 km

www.surabooks.com

enquiry@surabooks.com PH: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



RuhÉ‹  XI M« tF¥ò - ïa‰ãaš ➠ myF  1 ➠ ïaš cyf¤â‹ j‹ikí« mså£oaY« 43

5. M«°£uh§ (Å) v‹gJ mQgo¤ju msîfËš vËjhd 
Ús¤â‹ myF xU ëÈa« mQÉ‹ msî 30 pico 
Û£l®. xU nkhš ëÈa« mQÉ‹ bkh¤j mQ¥ 
gUk‹ m3š TW.

Ô®î. 1 Å = 100 pm ⇒ 30 pm = 0.3 Å
 pm = pico Û£l® (10–12 m)
 A = M«°£uh§ (10–10)m
 ëÈa« (He) Ãô¡ËaÌ‹ gUk‹

 
4
3

 × 3.14 (0.3 × 10–10)m3  = 1.256 × 10–30 m3

 xU nkhÈš

 ëÈa« (He) mQÉ‹

 v©Â¡if = mtnf£nuh v© (N) = 6.023 × 1023

 xU nkhš ëÈa« mQÉ‹ mQ¥ gUk‹ (V')
 V' = V × N = 1.256 × 10–30 × 6.023 × 1023

      = 7.564 × 10–7 m.

6. xU Ãô¡ÈaÌš cŸs ãsh£od« mQÉ‹ Mu« 
60.2 bg®Ä. Ãô¡ÈaÌ‹ gUkid¡ fh©f. “bg®Ä” 
V‹ Ãô¡Èai[ msÉl¥ ga‹gL»wJ?

Ô®î. ãsh£od« mQÉ‹ Ãô¡ËaÌ‹ Mu« 

 = 60.2 bg®Ä = 60.2 × 10–15 m

 ãsh£od« Ãô¡ÈaÌ‹ gUk‹ 
4
3

3 3πr m

 = 
4
3

 × 3.14 (60.2 × 1015)3 m3 = 
4
3

 × 3.14 (218167 
 × 10–45)

 = 
4
3

 × 3.14 × 2.18167 × 10–40 = 9.133 × 10–40 m3.

 bg®Ä v‹gJ Û¢áW bjhiyÉid msÉl¡ 

Toa msåL. 1 bg®Ä = 10–15m.

7. xU rK¤âu (ocean) f©fhÂ¥ò mik¥ò¡ f¥gÈš 
xU nulh® bghU¤j¥g£LŸsJ. vâÇ¡ f¥gÈÈUªJ 
vâbuhË¡f¥g£l nuonah miyfË‹ fhyjhkj« 5.6 s. 
ïU f¥gšfS¡»ilnaahd bjhiyÉid¡ fz¡»L.

Ô®î. fhyjhkj« T = 5.6 s ; t = = =T s
2

5 6
2

2 8. .

 nuonah miyfË‹ ntf«  = xËÆ‹ ntf« (v) 
          = 3 × 108 m/s
 ïU f¥gšfS¡»ilnaahd bjhiyî D = v × t
  = 3 × 108 × 2.8 = 8.4 × 108 m = 8.4 × 108 km.
 ∴ bjhiyî = 8.4 × 108 km.

áªjid	Édh¡fŸ  

1. m¿Éaš KiwÆ‹ bghJthd m«r§fis g£oaÈLf.

Éil. (i) Kiw¥gL¤j¥g£l c‰W neh¡fš

(ii) f£L¥gL¤j¥g£l gÇnrhjid

(iii) jukhd k‰W« msªj¿í« gF¥ghŒî

(iv) fÂjÉaš khâÇfŸ

(v) fÂ¤jš k‰W« rÇgh®¤jš mšyJ jtwhd 

nfh£ghLfis m¿Éaš Kiw _y« 

f©l¿ªJ jÉ®¤jš.

2. vªâuÉaš v‹gJ ahJ?

Éil. (i) ïJ ïa‰ãaÈ‹ xU ãÇî.

(ii) ïJ ïU tiffshf¥ ãÇ¡f¥gL»‹wd. 

mit (1) ÃiyÆaš (2) ïa¡f ÉirÆaš

(iii) vªâuÉaš v‹gJ JfŸfË‹ ïa¡f¤ij¥ 

g‰¿a go¥òl‹ bjhl®òilaJ.

3. mks - mik¥ò v‹gJ v‹d?

Éil. mks KiwÆš Ús« ,  Ãiw k‰W« fhy¤ij ms¡f 

Kiwna Û£l®, »nyh»uh« k‰W« Édho M»a 

_‹W mo¥gil myFfŸ ga‹gL¤j¥gL»‹wd.

4. m¿Éaš KiwÆ‹ K¡»a¤Jt« ahJ?

Éil. m¿Éaš Kiw v‹gJ ïa‰if Ãfœîfis¥ òÇªJ 

bfhŸtj‰F« k‰W« ïa‰if ÃfœîfŸ njh‹w 

fhuzkhf cŸs Éâfis cUth¡Ftj‰Fkhd 

xU go¥goahd mQF KiwahF«.

5. ïa‰ãaš gÆYtâš “gF¤J¥ gh®¤jš” (Reductionism) 
v‹gJ ahJ?

Éil. X® bgÇa mik¥ãid mšyJ bghUis (macroscopic) 
mjDŸ ml§»a E©Âa JfŸfË‹ (ik¡nuh°nfhã¡) 

_y« És¡» Ka‰á¥gnj gF¤jhŒjyhF«.

 (v.fh) bt¥gÃiy, v‹£nuhã v‹gd bgÇa mik¥ã‹ 

g©òfŸ. ït‰iw És¡f bt¥g ïa¡fÉaš 

(Thermodynamics) cUth¡f¥g£lJ.

6. nk¡nuh°nfhã¡ mik¥ò v‹gJ ahJ?

Éil. ïa‰ãaÈš xU bgÇa mik¥ò v‹gJ e« f©zhš 

fhz¡Toa xU fšÈÈUªJ thÅš ïU¡F« É©Û‹fŸ 

tiu mid¤ijí« F¿¡F«.

7. “Û E©zik¥ò” - ik¡nuh°nfhã¡ mik¥ò v‹gJ 

ahJ?

Éil. Û E©zik¥ò v‹gJ e« f©Â‰F òy¥glhj 

á¿a msÉyhd _y¡TWfis¡ F¿¡F«.
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8. eåd ts®ªJ tU« ïa‰ãaY¡F cWJizahf 
cŸs ïa‰ãaÈ‹ ãÇî ahJ?

Éil. bghâî¥ gU¥bghUŸ ïa‰ãaš. ïJ â©k«, âut« 

ï›ÉU ÃiyfS¡F ïilg£l ÃiyÆYŸs bghU£fŸ 

k‰W« ml®thí¡fŸ ngh‹w bghâî gU¥bghU£fË‹ 

g©òfis¥ g‰¿aJ. nendh m¿Éaš, xË¢á¥g 

m¿Éaš (Photonics), mo¥gil bghUŸ tif 

m¿ÉaÈ‹ mo¥gilfis cŸsl¡»íŸsJ.

9. á¿a bjhiyîfis msÉLjÈš g‹Kf¤j‹ik 
(Versatile) bfh©l fUÉia¥ g‰¿ vGJ:

Éil. bt®Åa® msÉ. ïJ JisÆ‹ MH« mšyJ 

JisÆ‹ É£l« ngh‹w msåLfis ms¡f¥ 

ga‹gL«. ïj‹ Û¢á‰wsî 0.1 mm.

10. òÉÆÈUªJ É©ÛD¡F ïilnaahd bjhiyit 
v›thW msÉlyh«? mjid tiuaW. 

Éil. ïlkhW njh‰w Kiw. ïU bt›ntW ÃiyfËš 

ïUªJ xU bghUis gh®¡F« bghGJ bghUË‹ 

ã‹òy¤ij bghW¤J mj‹ ÃiyÆš kh‰w« 

V‰gLtj‹ mo¥gilÆš ms¡f¥gLtjhš ïJ 

ïlkhW njh‰w Kiw vd¥g£lJ.

11. Ãiw v‹gJ ahJ? mj‹ Äf¥bgÇa brašKiw myF 
v‹d? ÃiwÆid¡ fhz¥ ga‹gL« juhRfŸ ahit?

Éil. Ãiw v‹gJ gU¥bghU£fË‹ mo¥gil g©ghF«. 

Ãiw : xU bghUËš cŸs gU¥bghUË‹ msnt 

m¥bghUË‹ Ãiw vd tiuaW¡f¥gL»wJ. ïj‹ 

SI myF kg. ïj‹ Äf¥bgÇa brašKiw myF 

rªâunrf® všiy (CSL).
 ICSL – NÇaÅ‹ Ãiwia¥ ngh‹W 14 kl§F 

rhjhuz juhR, RUŸÉš juhR, vy¡£uhÅaš juhR 

ÃiwÆid¡ f©l¿a¥ ga‹gL«.

12. fofhu« v‹gJ ahJ? mj‹ tiffŸ TW:

Éil. fhy ïilbtËia ms¡f¡ fofhu« ga‹gL»wJ 

mQÉaš fhygo¤ju«, Óáa« mQ cUth¡F« 

Óuhd mâ®îfË‹ mo¥gilÆyhdJ.

 Ä‹ miyÆa‰¿, Ä‹dQ miyÆa‰¿, NÇaÄ‹fy¡ 

fofhu«, Fth®£° gof fofhu«, mQ¡fofhu« 

mo¥gil¤ JfŸfË‹ áijîWfhy«, fâÇa¡f 

taJ fÂ¥ò ngh‹wit j‰bghGJ cUth¡f¥g£l 

áy fofhu§fshF«.

13. ã‹ tU« bjhÊš E£g§fŸ vªj ÉŠPhd j¤Jt¤ij 
mo¥gilahf¡ bfh©lJ.

       (i) nyr®   (ii)  thdC®â

Éil. (i)    nyr®: ö©l¥g£l cÄG« fâÇa¡f¤jhš xË¥ 

bgU¡f« brŒí«.

(ii) thd C®â: bg®bdhÈ bfhŸif ïJ ghŒk 

ïa¡fÉaiy mo¥gilahf¡ bfh©lJ.

14. xU go¤âu beho v‹gJ ahJ?

Éil. xU go¤ju beho v‹gJ Óáa«-133 mQÉ‹ ïU mo 

M‰wš ÃiyfË‹ Û E©Âa k£l§fS¡»ilna 

Óuhd gÇkh‰w« Ãfœtjhš V‰gL« fâ®å¢á‰FÇa 

9, 192, 631, 770 miyî¡ fhy§fshF«.

15. j§f¤â‹ Ãô¡ËaÌ‹ Mu« 41.3 bg®Ä. ïj‹ 

fdmsit m3š TW.

Éil. j§f¤â‹ Ãô¡ËaÌ‹ Mu« = 41.3 × 10–15 m

 fdmsî (v) = 4
3

3πr
 
= 4

3
 × 3.14 × (41.3 × 10–15)3

                  v = 2.95 × 10–40m3.

16. (i)  nkhÅfh ïuî neu¤âš thd¤âš xU É©Û‹ 

j‹neh¡» tU«nghJ mj‹ xË¢ br¿î 

mâfÇ¥gj‰fhf cz®»whŸ. Mdhš Äf beU§»¥ 

gh®¡F« nghJ xËahdJ Ékhd¤âÈUªJ 

tU»‹wjhf m¿»whŸ. Jt¡f¤âš ÃiyahdJ 

nghš njh‹¿a Ékhd« á¿J neu¤â‰F 

ã‹ ãufhr¤Jl‹ beU§» tU« ïa¡f¤ij 

fh©»whŸ. j‹ jªijÆl« br‹W És¡f« 

nf£»whŸ.

 (ii) nulh® jiuÆÈUªJ ïy¡f¤ij jh¡F«  

Vîfizia¢ brY¤j¥ ga‹gLkh? 

[ngh®Ékhd§fËš]

Éil. (i)  ïa¡f¤âš cŸs v¥bghUS« e« gh®it¡F¡F¤jhf 

cŸs nghJ Ãiyahf á¿J neu¤â‰F cŸsJ 

nghš njh‹W«. Mdhš gh®it¡ nfhz¤âÈUªJ 

khWgL«nghJ mj‹ ïa¡f« czu¥gL»wJ.

(ii) M«. nulh® ïy¡if¤ jh¡F« VîfizfËš 

ga‹gL»wJ.

  
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