
11

315 /-

bjhFjp ? 1 & 2

muR g[jpa ghlj;jpl;lj;jpd;go 

tpilf; Fwpg;g[ (key) mog;gilapy; 

jahhpf;fg;gl;l rpwg;g[ E}y;.
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PREFACE

md;ghd jk;gp/ j=;ifanu tzf;fk;/

11k; tFg;g[ <rp ,aw;gpay ; jkpHf murpd; g[jpa ghlj;;jpl;lj;jpd;go 

cUthf;fg;gl;Ls;sJ.

,g;g[j;jfj;jpy; xt;bthU ghlj;jpYk; cs;s tpdhf;fs; fPH;f;fz;lthW 

mikf;fg;gl;Ls;sJ.

 1) g[j;jf tpdhf;fs; 1/2/3 kw;Wk; 5 kjpg;bgz;fs;

 2) TLjy; tpdhf;fs; 1/2/3 kw;Wk; 5 kjpg;bgz;fs;

  xU kjpg;bgz; tpdhf;fs; nghl;oj; njh;t[f;F gad;gLj;jpf; 

bfhs;Sk; tifapy; gy;ntW tif tpdhf;fs; ,e;jg; g[j;jfj;jpy; 

,lk; bgw;Ws;sd.

  nkYk; xU kjpg;bgz; tpdhf;fSf;F btWk; gjpy; kl;Lkpy;yhJ 

mjw;F njitahd tpilf;Fwpg;g[fs; bfhLf;fg;gl;Ls;sJ.

  ,e;j g[j;jfj;jpy; ,lk; bgw;Ws;s 2/3 kjpg;bgz; tpdhf;fs; 

NCERT ghlg;g[j;jfj;jpy; nfl;fg;gLk; khjphpapy; cs;sthW 

totikf;fg; gl;Ls;sJ.

  ,g;g[j;jfj;ij gpiHfspd;wp btspapl bgUk; Kaw;rp 

vLf;fg;gl;Ls;sJ. ,e;jg; g[j;jfkhdJ khzth;fspd; cw;w 

ez;gdhf ,Uf;Fk; vd ek;g[fpnwd;.

  ,g;g[j;jfj;ij nkYk; tYt{l;l j=;fspd; Mnyhridfs; 

tuntw;fg;gLfpd;wd.

 muRj;njh;t[ tpdh ? tpilfs; ,izf;fg;gl;Ls;sJ.

        md;g[ld;

      byhnahyh gg;spnf&d;
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byhnahyh <á 11 - ïa‰ãaš - bjhFâ I

myF - 1 ïaš cyf¤â‹ j‹ikí« mså£oaY«5

gFâ I - ò¤jf Édh¡fŸ

I. rÇahd Éilia 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

  Ô®î:

 h?‹ gÇkhz thŒ¥ghL ML2T–1

 c?‹ gÇkhz thŒ¥ghL LT–1

 G?‹ gÇkhz thŒ¥ghL M–1L3T–2

 B 
2 1 1

1 3 2

hc ML
G

T LT
M L T

− −

− −=  = M2 = kg2

2. xU nfhs¤â‹ Mu¤ij msÉLjÈš 

ãiH 2% vÅš, mj‹ fd msit¡ 

fz¡»LjÈ‹ ãiHahdJ, brg; -2020

 (a) 8%  (b) 2% (c) 4%  (d) 6%
Éil : (d) 6%

  Ô®î:

 r = 2%
 fdmsî = 

4
3

r2

 ãiH = 3
r

r
∆ 

 
 

 = 3×2 = 6%

3. miyîW« CrÈ‹ Ús« k‰W«, 

miyîneu« bg‰WŸs ãiHfŸ 

Kiwna 1% k‰W« 3% vÅš <®¥ò 

KL¡f« msÉLjÈš V‰gL« ãiH 

  HY-2018

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

  Ô®î:  T l
g

T l
g

=

=

2

42 2

π

π
 

 
g

g
∆

 
= 

l
l
∆

 + 2 T
T
∆

 
l

l
∆

 = 1% = 
T

T
∆

 = 3%

 =1×1+2×3 = 1+6 = 7%

 ~ 
g

g
∆

 = 1×1+2×3 = 1+6 = 7%

4. bghUbsh‹¿‹ Ús« 3.51m vd 

msÉl¥g£LŸsJ. JšÈa¤j‹ik 0.01m 

vÅš, mså£o‹ ÉG¡fh£L¥ ãiH

 khh;r; -2020

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

  Ô®î:

 ÉG¡fh£L ãiH = 0.001
3.51

 × 100%

  = 
1

3.51
 = 0.28%

5. Ñœf©lt‰WŸ mâf K¡»a 

v©QU¡fis¡ bfh©lJ vJ?

 (a) 0.007 m2  (b) 2.64×1024Kg
 (c) 0.0006032m2  (d) 6.3200 J

Éil : (d) 6.3200 J
  Ô®î: 	 0.007	 	 →1
 2.64×1024 →3
 0.0006032	 →4
 6.3200	 →5

6.  ï‹ kâ¥ò 3.14 vÅš 2 ï‹ kâ¥ò

 QY-2018  $%d; -2019  nk -2022

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

Éil :(c)9.86
  Ô®î:

  = 3.14
 2 = 9.8596
 '3' K¡»a v©QU¡fS¡F 

	 KGik¥gL¤j	= 9.86

myF-1 ïaš cyf¤â‹ j‹ikí« 

mså£oaY«
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byhnahyh <á 11 - ïa‰ãaš - bjhFâ I

myF - 1 ïaš cyf¤â‹ j‹ikí« mså£oaY« 6

7. 19.95 v‹w v©iz _‹W K¡»a v©QU 

toÉš KGik¥gL¤Jf.

 (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

 HY-2018  khh;r; -2019  Mf!;l; -2022

 (a) Éir k‰W« âw‹

 (b) âU¥ò Éir k‰W« M‰wš

 (c) âU¥òÉir k‰W« âw‹

 (d) Éir k‰W« âU¥ò Éir

  Ô®î:  Éil : (b) âU¥ò Éir k‰W« M‰wš

 Éir = MLT-2

 âU¥ò Éir = ML2T-2

 M‰wš = ML2T-2

 âw‹ = ML2T-3

9. ãsh§¡ kh¿ÈÆ‹ (planck's constant) 
gÇkhz thŒ¥ghL

 (AMU, JEE Main, NEET)
 (a) [ML 2 T-1] (b) [ML 2 T-3]

 (c) [ML T-1] (d) [ML 3 T–3]
  Ô®î:  E=h Y  Éil:(a) [ML 2 T-1]

 h = EY
ML T
T

ML T= =
-

-
-

2 2

1
2 1[ ]

10.  t v‹w fz¤âš xU JfË‹ âirntf« 

 v = at + bt2 vÅš, b-ï‹ gÇkhz«

 (a) [L] (b) [L T-1]
 (c) [L T-2] (d) [L T–3]
  Ô®î:   Éil:(d) [L T–3]

 V=bt2

 b V
t

LT
T

LT= = =
-

-
2

1

2
3[ ]

11. <®¥ãaš kh¿È GÆ‹ gÇkhz thŒ¥ghL

 (AIPMT-2004)
 (a) [ML3 T–2] (b) [M–1 L 3 T–2]
 (c) [M–1 L–3 T–2] (d) [ML–3 T2]
 Éil: (b) [M–1 L–3 T2]

  Ô®î:

 F = 
Gm m
r
1 2
2

 G = 
Fr
m m

MLT L
M

2

1 2

2 2

2=
−

 = [M_1L3T_2]

12. CGS KiwÆš xU bghUË‹ ml®¤â 

4gcm–3 MF«.  Ús« 10cm,  Ãiw 100g 

bfh©oU¡F« X® myF KiwÆš  

m¥bghUË‹ ml®¤â

 (a) 0.04  (b) 0.4 (c) 40 (d) 400
Éil : (c) 40

  Ô®î:

 n1u1 = n2u2

 4 g
cm3

 = n2 100
(10)3

 n2 = 
4x103

100
 = 40

13. ÉirahdJ âirntf¤â‹ ïUko¡F 

ne®É»j¥ bghU¤jKilaJ vÅš É»j 

kh¿ÈÆ‹ gÇkhz thŒ¥ghL

 QY-2019  JEE-2000

 (a) [MLT0] (b) [MLT-1]
 (c) [ML-2T] (d) [ML-1T0]

  Ô®î:  Éil: (d) [ML-1T0]
 F  V2

 F = KV2

 K = 
F

V2
 = 

[MLT-2]

[LT-1]2
 = 

MLT-2

L2T-2

    = [ML–1T0]    F & V2

14. ( )−µ ε
1

2
0 0  ‹ gÇkhz¤ij¡ Ñœf©lt‰WŸ  

vJ bg‰¿U¡F«? [MAIN AIPMT, 2011] 
 [HY-2019]

 (a) Ús« (b) fhy«

 (c) âirntf« (d) Éir

 Ô®î:  Éil: (c) âirntf«

 C = 
( )

1
2

0 0

1

µ ε
;			C	=	[μ0ε0]–½
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byhnahyh <á 11 - ïa‰ãaš - bjhFâ I

myF - 1 ïaš cyf¤â‹ j‹ikí« mså£oaY«7

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) hG

C
3
2

  (b) 
hG

C
5
2

  (c) hc
G

  (d) Gc

h
3
2

 Éil: (a) 3
2

hG

C

 Ô®î:

 L  hx cy Gz
 L = (ML2T–1)x (LT–1)y (M–1L3T–2)z

 L = Mx–zL2x+y+3zT–x–y–2z

x–z = 0
2x + y +3z = 1
–x –y –2z = 0

x = 
1
2

 y = 3
2
−  z = 

1
2

L  h1/2 C-3/2 G1/2

L h G

C

hG

C
= =

1
2

1
2

3
2

3
2

II. FWÉdh¡fŸ (ïu©L k‰W« _‹W kâ¥bg©fŸ)

1. ïa‰ãaš msîfË‹ tiffis ÉtÇ.

 ïa‰ãaš msîfŸ ïUtif¥gL«. 1. mo¥gil 

msîfŸ 2. tÊ msîfŸ.

 mo¥gil msîfŸ:

 k‰w	vªj	ïa‰ãaš	msîfshY«	F¿¥ãl¥gl	

Koahj	msîfŸ	mo¥gil	msîfŸ	vd¥gL«.

 (v.fh) Ús«, Ãiw, fhy«, Ä‹ndh£l«, 

bt¥gÃiy,	 xË¢br¿î	 k‰W«	 bghUË‹	

msî.

 tÊ msîfŸ:

 mo¥gil	msîfshš	F¿¥ãl¡Toa	msîfŸ	

tÊ msîfŸ vd¥gL«.

 (v.fh) gu¥ò, fd msî, âirntf«, KL¡f«, 

Éir

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

 HY-2018 & 2019; QY-2019

 Ãyî¡F«	òÉ¡FÄilnaahd	bjhiyî	Dia 

Ã®zÆ¤njhkhdhš	 ÃyÉ‹	 É£l«	 k‰W«	

nfhz	msîfis	ïlkhW	njh‰w	Kiw	_y«	

fz¡»lyh«.

 òÉÆš O	v‹w	òŸËÆÈUªJ,	bjhiyneh¡»	

_y«	ÃyÉš	K‰¿Y«	vâbuâuhd	M k‰W« 

N òŸËfis	 fhz	 nt©L«.	 eh«	 gh®¤j,	

m›ÉU âirfËÈUªJ nfhz« –it 

msªJ bfhŸs nt©L«.

 O	v‹w	òŸËia	ikakhf	it¤J	tiua¥g£l	

Éš MN-‹ Ús« d vdî«	 mj‹	 Mu«	 D 

vdî« fUJnthkhdhš

  = 
d
D  mšyJ d = D

M 

D D 

O 

N d

epyt[

g[tp

3. K¡»a v©QU¡fis fz¡»Ltj‹ Éâfis¤ jUf. QY-2018

tpjpfs; vLj;Jf;fhl;L

i) RHpaw;w midj;J vz;fSk; Kf;fpa vz;QUf;fs; MFk;. 1342 MdJ ehd;F Kf;fpa 

vz;QUf;fisf; bfhz;lJ.

ii) RHpaw;w ,U vz;fSf;F ,ilg;gl;l RHpfs; Kf;fpa 

vz;QUf;fs; MFk;.

2008 MdJ ehd;F Kf;fpa 

vz;QUf;fisf; bfhz;lJ.

iii) RHpaw;w vz;fSf;F tyJ g[wKk; Mdhy; jrk g[s;spf;F 

,lJ g[wKk; cs;s RHpfs; Kf;fpa vz;QUf;fs; MFk;.

30700 MdJ Ie;J Kf;fpa 

vz;QUf;fis bfhz;lJ.

iv) jrk g[s;sp mw;w xU vz;zpy; ,Wjpahf tUk; RHpfs; 

Kf;fpa vz;QUf;fs; MfhJ.

30700 MdJ @d;W Kf;fpa 

vz;QUf;fs; bfhz;lJ.
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v) x‹iw	 Él¡	 Fiwthd	 jrk	 v©Âš,	 jrk	 òŸË¡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	 tyJòw«	 cŸs	 RÊfS«,	 jrk	 v©Âš	

RÊa‰w	 v©Â‹	 tyJòwK«	 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, 0.0153m, 0.0000153 km, 
M»ait	 _‹W	 K¡»a	 v©QU	

bfh©lJ.

4. gÇkhz gF¥ghŒÉ‹ tu«òfŸ ahit ?
 GMQ – 2018; HY-2018  $%d; -2019; Mf!;;l; -2022

 brg; -2022

1. v©fŸ  ,	е	(MŒy® v©) ngh‹w gÇkhzk‰w 

kh¿ÈfË‹	 kâ¥ig	 ï«Kiw	 _y«	 bgw	

KoahJ.

2. bfhL¡f¥g£LŸs msî bt¡l® msth mšyJ 

Þnfy®	 msth	 v‹gij	 ï«Kiw	 _y«	

Ô®khÅ¡f KoahJ.

3. âÇnfhzÉâ,	 mL¡F¡F¿	 k‰W«	 kl¡if	

rh®òfŸ	 cŸsl§»a	 rk‹ghLfË‹	

bjhl®òfis¡	f©l¿a	ï«KiwÆš	ïayhJ.

4. _‹W¡F	 nk‰g£l	 ïa‰ãaš	 msîfŸ	

cŸsl§»a	 rk‹ghLfS¡F	 	 ï«Kiwia¥	

ga‹gL¤j	ïayhJ.

5. ï«KiwÆš xU rk‹ghL gÇkhz KiwÆš 

rÇahdjh	 v‹nw	 bkŒ¥ã¡f	 Koí«.	 mj‹	

c©ikahd	rk‹gh£il¡	f©l¿a	KoahJ.	

 (v.fh) s= ut + 
1
3 at2 v‹gJ gÇkhzKiw¥go 

rÇ.	Mdhš	c©ikahd	rk‹ghL

 s= ut + 
1
2 at2 MF«.

5. E£g« k‰W« JšÈa¤j‹ik - tiuaW. 
 xU vL¤J¡fh£Ll‹ És¡Ff.
 JšÈa¤j‹ik:

 X®	 msÉ‹	 c©ikahd	 kâ¥ã‰F	 mU»š	

mikí«	 mså£L	 kâ¥ò	 JšÈakhd	 msî	

vd¥gL«.

 E£g«:

	 ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 msîfŸ	

x‹W¡bfh‹W	 v›tsî	 beU¡fkhf	 cŸsJ	

v‹gij¡	F¿¡F«.

	 X®	 msåL	 E£gkhdJ	 vÅš	 mJ	

JšÈa¤j‹ik	 bfh©lJ	 v‹gJ	 bghUŸ	

mšy.	 vÅD«	 X®	 msåL	 bjhl®¢áahf¤	

JšÈa¤j‹ik	bfh©lJ	vÅš	mJ	E£gkhd	

msåL	MF«.

	 xU	 FË®gjÅÆ‹	 bt¥gÃiyia	 xU	

bt¥gÃiykhÅia¡	 bfh©L	 msÉLtjhf¡	

bfhŸnth«. mJ 10.4°C, 10.2ºC, 10.3ºC, 
10.1ºC, 10.2°C, 10.1ºC, 10.1ºC, 10.1ºC 

M»a	msîfis¤	jU»‹wJ.	FË®	gjÅÆ‹	

c©ikahd	 bt¥gÃiy	 9ºC vÅš 

mªj	 bt¥gÃiykhÅ	 JšÈa¤	 j‹ik	

m‰wJ.	 Mdhš	 mid¤J	 msÉl¥g£l	

msîfS« 10ºC¡F	 mU»š	 cŸsjhš	 mªj	

bt¥gÃiykhÅ	E£gkhdJ.

III. beL Édh¡fŸ (IªJ kâ¥bg©fŸ)

1. I)  Fiwªj bjhiyit ms¥gj‰F 
ga‹gL« âUF msÉ k‰W« bt®Åa® 
msÉ g‰¿ ÉtÇ. khh;;r; -2020

 II)  Ú©l bjhiyîfis ms¡F« K¡nfhz 
Kiw k‰W« nulh® Kiw g‰¿¡ 
F¿¥ãLf. QY-2018  Mf!;;l; -2022

I)  Fiwªj bjhiyit ms¥gj‰F ga‹gL« 
âUF msÉ k‰W« bt®Åa® msÉ:
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	 khâÇ	msåL

 PSR = 6mm; HSC = 40 ãÇîfŸ

	 msåL	= (6mm+(40 × 0.01mm)) = 6.40mm
 bt®Åa® msÉ : 

 JisÆ‹ MH« mšyJ JisÆ‹ É£l« 

ngh‹w msåLfis	 ms¡f¥	 ga‹gL«	
g‹Kf¤	 j‹ik	 bfh©l	 fUÉ	 bt®Åa®	
msÉ MF«.

	 bt®Åa®	msÉÆ‹	Û¢á‰wsî		0.1 mm

bt®Åa® msÉ

(a) RÊ¥ãiH (b) ne®¥ãiH (c) vjph;g;gpiH

(d) bth;dpah; mstPL

(d) bth;dpah; nfhy;

	 khâÇ	msåL

 MSR = 2.2mm; VSC = 4 ãÇîfŸ

	 msåL	=	[2.2mm+(4x0.01mm)] = 2.24mm
 jpUF mstp:

 âUF msÉahdJ 50 mm tiuÆyhd 
bghU£fË‹	gÇkhz§fis	Äf¤	JšÈakhf	
msÉl¥ ga‹gL« fUÉahF«.

 ï¡fUÉÆ‹	j¤Jt«	âU»‹	t£l	ïa¡f¤ij¥	
ga‹gL¤â	 bgÇjh¡f¥g£l	 ne®¡nfh£L	
ïa¡fkhF«. 

 âUF	msÉÆ‹	Û¢á‰wsî	0.01 mm MF«.

II) Ú©l bjhiyit ms¡F« K¡nfhz 
Kiw: khh;;r; -2020

 AB=h	v‹gJ	ms¡f	nt©oa	ku¤â‹	cau«	

mšyJ	nfhòu¤â‹	cau«	v‹f.	

 B ÆÈUªJ x	bjhiyÉYŸs	C	v‹w	ïl¤âš	

c‰W	neh¡Fgt®	ïU¥gjhf¡	bfhŸnth«.	

 C ÆÈUªJ	 å¢ir	 ms¥gt®	 A -îl‹ 

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

 tanθ	=	AB
BC = h

x  (my;yJ)

 cau«	h = x	tanθ
	 bjhiyî	 x I m¿ªâUªjhš	 cau«	 h I¥  

bgwyh«.

x

 nulh® Jo¥ò Kiw:

 nulh® v‹gJ Radio Detection and Ranging 

v‹gj‹	RU¡fkhF«.

 nulhiu¡ bfh©L br›thŒ ngh‹w 

òÉ¡fU»YŸs	 nfhË‹	 bjhiyit¤	

JšÈakhf	msÉl	Koí«.

 ï«KiwÆš òÉ¥gu¥ãÈUªJ nuonah gu¥ã 

_y«	 nuonah	 miy¤Jo¥òfŸ	 gu¥g¥g£L,	

nfhËÈUªJ vâbuhË¡f¥g£l Jo¥òfŸ V‰ã 

_y«	czu¥gL»wJ.	

 nuonah miy gu¥ãÆÈUªJ mD¥g¥ 

g£lj‰F«	 V‰ãÆš	 bgw¥g£lj‰F«	

ïilnaahd	neu	ïilbtË	(t) vÅš, nfhË‹ 

bjhiyÉid	 Ñœ¡f©l	 bjhl®ò	 _y«	 bgw	

Koí«.

ntf« = 
flªj	bjhiyî

vL¤J¡bfh©l	neu«

	 bjhiyî	(d) = miyfË‹ × 	vL¤J¡bfh©l

	 	 	 ntf«	 neu«

d = v× t
2 ,=;F v = nuonah miyfspd; ntfk;

  t =  nuonah miyfs; brd;W te;jila 

MFk; neuk;

	 ï«Kiw	_y«	òÉ¥gu¥ãÈUªJ	xU	Ékhd«	

v›tsî	 cau¤âš	 gwªJ	 bfh©oU¡»wJ	

v‹gij¡	f©l¿ayh«

2. gpiHfspd; btt;ntW tiffis tpsf;Ff.

i) Kiwahd gpiHfs; QY-2019  khh;r; -2019

ii) xG=;fw;w gpiHfs; kw;Wk;

iii) bkhj;jg;gpiHfs; vd gpiHfs; @tifg;gLk;.
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i) Kiwahd gpiHfs;:

	 Kiwahd	 ãiHfŸ	 v‹gJ	 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.

1) fUtpg;gpiHfs;:

	 xU	fUÉahdJ	jahÇ¡f¥gL«	nghJ	Kiwahf	

msåL	 brŒa¥glÉšiybaÅš,	 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«

2) ghpnrhjidapd; FiwghLfs; my;yJ 

bra;Kiwapd; FiwghLfs;

	 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¥gl	

Éšiy	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«.

3) jdpg;gl;l gpiHfs;:

	 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¡fÈdhš	

msÉLgtuhš V‰gL»wJ.

4) g[wf;fhuzpfshy; Vw;gLk; gpiHfs;:

	 nrhjidÆ‹	 nghJ	 òw¢NHÈš	 V‰gL«	 

khWgh£lhš	 msÉLjÈš	 ãiHfŸ	 V‰gL«.	

vL¤J¡fh£lhf,	 bt¥gÃiy	khWghL,	 <u¥gj«	

mšyJ	mG¤j¤jhš	V‰gL«	kh‰w«	ngh‹wit	

mså£o‹	Koîfis¥	ghâ¡F«.

5) kPr;rpw;wst[ gpiHfs;:

	 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«.

ii) xG=;fw;w gpiHfs;:

 mG¤j«,	 bt¥gÃiy,	 ms¡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‰glyh«. 

	 xG§f‰w	 ãiHfŸ,	 thŒ¥ò	 ãiHfŸ	 vdî«	 

miH¡f¥gL»‹wd.

	 vL¤J¡fh£lhf,	 âUF	msÉia¡bfh©L	xU	

f«ãÆ‹	 jokid	 ms¡F«	 nrhjidia¡	

fUJnth«.	 x›bthU	 Kiwí«	 ntWg£l	

msåLfŸ	 bgw¥gL»‹wJ.	 vdnt,	 mâf	

v©Â¡ifÆš	msåLfŸ	brŒa¥g£L	mj‹	

T£L¢	ruhrÇ	vL¤J¡	bfhŸs¥gL»wJ.

	 xU	nrhjidÆš	n	v©Â¡ifÆš	vL¡f¥g£l	

msåLfŸ	a1, a2, a3 ..................... an, vÅš,

 Tl;L ruhrhp = 1 2 3 ............ na a a a
n

+ + +
 

my;yJ

am = 
1
n ai
i

n

=
å

1
	 msåLfË‹	T£L¢	ruhrÇ	kâ¥ò	v‹gJ	áwªj	

rh¤âakhd	ÃfH¡Toa	c©ik	kâ¥ò	MF«.

iii) bkhj;j gpiHfs;: Mf!;;l; -2022

 c‰W	 neh¡FgtÇ‹	 ftd¡	 FiwÉ‹	

fhuzkhf	V‰gL«	ãiHfŸ	bkh¤j¥	ãiHfŸ	

vd¥gL«.

i)	 fUÉia	 Kiwahf¥	 bghU¤jhkš	 msåL		

vL¤jš.

ii) ãiHÆ‹	 _y¤âidí«	 K‹bd¢rÇ¡if	 

elto¡iffisí«	 ftd¤âš	 bfhŸshkš	

jtwhf	msåL	vL¤jš.

iii) jtwhf	c‰W	neh¡»	gâÉLjš.

iv) fz¡Ñ£o‹	 nghJ	 jtwhd	 kâ¥ÕLfis¥	

ga‹gL¤Jjš.

	 nrhjid	 brŒgt®	 ftdkhfî«	ÉÊ¥òlD«	

brašg£lhš ï¥ãiHfis¡ Fiw¡fyh«.
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3. ãiHfË‹ bgU¡f« g‰¿ ÚÉ® m¿ªjJ 

v‹d? T£lš k‰W« fÊ¤jÈš ãiHfË‹ 

bgU¡f¤ij ÉtÇ. khh;r; -2020

 xU	 nrhjidÆš	mâf	 msîfŸ	 ms¡f¥g£L	

ïWâ¡	 fz¡Ñ£oš	 ga‹gL¤j¥	 glyh«.	

bt›ntW	tifahd	fUÉfis¥	 ga‹gL¤â	

msÉlyh«. vdnt msÉL« nghJ V‰gL« 

bt›ntW	tifahd	ãiHfis	bkh¤jkhf¡	

fU¤âš	bfhŸs	nt©L«.

	 ãiHfË‹	 ïWâ	 KoîfŸ	 Ñœ¡f©lt‰iw¢	

rh®ªJŸsJ.

i)	 jÅ¤jÅahd	msåLfËš	cŸs	ãiHfŸ

ii) fÂj	 braÈfË‹	 bra‰gh£o‹	 ïašig¢	

rh®ªJ ïWâ Koî bgw¥gL«. vdnt ãiHfŸ 

x‹W	nr®¡f¤	njitahd	Éâfis	m¿ªâU¡f	

nt©L«.

(i) ïU msîfË‹ TLjÈš V‰gL« ãiHfŸ

	 ΔA	 k‰W« ΔB	 v‹gd Kiwna A,B v‹w 

msîfË‹	jÅ¥ãiHfŸ	v‹f.

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

  Z ± ΔZ = (A ± ΔA) +  (B ± ΔB)
   = (A+B) ± (ΔA + ΔB)
   = Z ± (ΔA + ΔB) 
 (my;yJ) ΔZ = ΔA + ΔB
 ïU	msîfis¡	T£L«bghGJ	V‰gL«	bgUk	 

ãiHahdJ	 jÅ¤jÅ	 msîfË‹	

jÅ¥ãiHfË‹	TLjY¡F¢	rk«.

(ii) ïU msîfË‹ ntWgh£odhš cUthF« 

ãiHfŸ :

 ΔAk‰W« ΔB	 v‹gd Kiwna A k‰W« B 

v‹w	msîfË‹	jÅ¥ãiHfŸ	v‹f.

  A - ap‹ msÉl¥g£l kâ¥ò = A ± ΔA
  B - ‹ msÉl¥g£l kâ¥ò = B ± ΔB
  ntWghL Z = A - B
 ntWghL Z -‹ ãiH ΔZ MF«

  Z	±	ΔZ	 =	 (A	±	ΔA)	–	(B	±	ΔB)
	 	 	 =	 (A	-	B)	±	(ΔA	+	ΔB)
	 	 	 =	 Z	±	(	ΔA	+	ΔB)
	 	 ΔZ	 =	 ΔA	+	ΔB
 ïU msîfË‹ ntWgh£odhš V‰gL« 

ãiHÆ‹	 bgUk	 kâ¥ghdJ	 jÅ¤jÅ	

msîfË‹	jÅ¥ãiHfË‹	TLjY¡F¢	rk«

4. Ñœf©lt‰iw¥ g‰¿ F¿¥bgGJf.

 a)myF  b) KGikg;gLj;Jjy;

 c)ghpkhzkw;w mst[fs;.

a) myF

	 cyfsÉš	 V‰W¡	 bfhŸs¥g£l	 jÅ¤JtÄ¡f	

bjÇî	 brŒa¥g£l	X®	msÉ‹	go¤ju	msnt	

myF vd miH¡f¥gL»wJ.

b) KGikg;gLj;Jjy;

	 j‰fhy¤âš	 fz¡ÑL	 brŒa	 fÂ¥gh‹fŸ	

bgU«ghY«	 ga‹gL¤j¥gL»‹wd.	 mt‰¿‹	

KoîfŸ	 gy	 ïy¡f§fis¡	 bfh©ljhf	

cŸsd.

	 fz¡Ñ£oš	 cŸsl§F«	 jftšfË‹	 K¡»a	

v©QUit Él KoÉ‹ K¡»a v©QU 

mâfkhf	ïU¡f¡TlhJ.	

	 fz¡Ñ£o‹	KoÉš	ÃiyÆšyhj	ïy¡f§fŸ	

x‹W¡F	nk‰g£lit	ïU¥ã‹	mªj	v©iz	

KGik¥gL¤j	nt©L«.

c) ghpkhzkw;w mst[fs;:

	 vªj	ïa‰ãaš	msîfŸ	gÇkhzk‰W	Mdhš	

khWg£l	 kâ¥òfis¡	 bfh©LŸsnjh	 mit	

gÇkhzk‰w msîfŸ vd miH¡f¥gL»‹wd.

	 v.fh	 :	x¥gl®¤â,	âÇò,	xËÉyfš	v©	k‰W«	

gy.

5) ghpkhzj;jpd; xU goj;jhd bewpKiw 

vd;why; vd;d> vLj;Jf;fhl;L jUf.

 [QY-2018; HY-2018]  [khh;r; -2019]  [nk -2022]

 ghpkhzj;jpd; xU goj;jhd bewpKiw:

 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«

 gad;fs;: [brg; -2020]

(i) ,aw;gpaypy; mst[ xd;iw xU myfpLk; 

KiwapypUe;J kw;bwhU myfpLk; Kiwf;F 

khw;wg; gad;gLfpwJ.

(ii) bfhLf;fg;gl;l rkd;ghL ghpkhz Kiwg;go 

rhpahdjh vd nrhjpf;fg; gad;gLfpwJ.

(iii) btt;ntW ,aw;gpay; mst[fSf;fpilna cs;s 

bjhlh;gpidg; bgw gad;gLfpwJ.
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(i) ,aw;gpay; mst[ xd;iw xU myfpLk; 
KiwapypUe;J kw;bwhU myfpLk; Kiwf;F 

khw;Wjy; QY-2018; HY-2018

 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¤ijí«,	

fhy¤â‹	 (c) gÇkhz¤ijí«	 bg‰WŸsjhf	

bfhŸnth«.

 Xh; myfpLk; Kiwapd; mog;gil myFfs; 

M1,L1, kw;Wk; T1 vdt[k; kw;bwhU myfpLk; 

Kiwapd; mog;gil myFfs; Kiwna M2, L2 
kw;Wk; T2 vdt[k; bfhz;lhy;/

 n1[M1
aL1

bT1
c] = n2 [M2

aL2
bT2

c]
 ïâÈUªJ xU ïa‰ãaš msÉ‹ v© 

kâ¥ãid X® my»L« KiwÆš ïUªJ 

k‰bwhU	Kiw¡F	kh‰w	Koí«.

 vL¤J¡fh£L:

 gÇkhz§fŸ KiwÆš 76cm ghjur 

mG¤j¤ij Nm–2 v‹w my»‰F kh‰Wf.

 brg; -2020; Mf!;l; -2021;

 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]

 B P2 = P1  M
M

L
L

T
T

a b c

1

2

1

2

1

2































 M1 = 1g,M2 = 1kg
 L1 = 1cm, L2 = 1m
 T1 = 1s, T2 = 1s
 vdnt a=1 , b=-1, k‰W« C= –2

 B P2 = 76× 13.6× 980 
1
1

1
1

1
1

1 1 2g
kg

cm
m

s
s

é

ë
ê

ù

û
ú
é
ëê

ù
ûú

é
ëê

ù
ûú

- -

 = 76x13.6x980 10
1

10
1

1
1

3 1 2 1 2- - - -é

ë
ê

ù

û
ú
é

ë
ê

ù

û
ú

é
ëê

ù
ûú

kg
kg

m
m

s
s

 = 76 x 13.6 x 980 x [10-3] x 102

 P2 = 1.01 x 105 Nm-2

(ii) gÇkhz KiwÆš bfhL¡f¥g£l ïa‰ãaš 

rk‹gh£il rÇah vd nrhâ¤jš

 GMQ-2018; QY-2018  Mf!;;l; -2021

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

bfhŸnth«. ïUòwK« gÇkhz thŒ¥gh£il¥ 

ãuâÆl

 [ LT-1] = [ LT-1] + [LT-2] [T]
 [LT-1] = [LT-1] + [LT-1]
 ïUòwK«	 cŸs	 gÇkhz§fŸ	 rk«	 vdnt	

ïªj	rk‹ghL	gÇkhz	KiwÆš	rÇahdJ.

 vLj;Jf;fhl;L:

 ½mv2 = mgh vd;w rkd;ghl;il ghpkhzg; 

gFg;gha;t[ Kiwg;go rhpahdjh vd fz;lwpf.

 khh;r; -2020  nk -2022

 1
2

 mv2 ghpkhz tha;ghL

 

1
2  mv2= [M] [LT-1]2 = [ML2T-2]

 mgh =d; ghpkhz tha;ghL

 mgh = [M] [LT-2] [L]= [ML2T-2]
 B [ML2T-2] = [ML2T-2]
 ,Ug[w=;fspYk; ghpkhz=;fs; rkk;. vdnt

 1
2

mv2= mgh vd;w rkd;ghL ghpkhz Kiwg;go rhp

(iii) bt›ntW ïa‰ãaš msîfS¡»ilna 

cŸs bjhl®ãid¤ jU« rk‹gh£oid¥ 

bgWjš

 Q α Q1
a Q2

b Q3
c

 Q = k Q1
a Q2

b Q3
c

 vL¤J¡fh£L:

 jÅ	CrÈ‹	miyî	neu¤â‰fhd	nfhitia	

gÇkhz	KiwÆš	bgWf.	miyî	neukhdJ	

(i)	Crš	F©o‹	Ãiw	 ‘m’ (ii)	CrÈ‹	Ús«	

‘l’ (iii)	 m›Él¤âš	 òÉ<®¥ò	 KL¡f«	 g 

M»at‰iw¢	rh®ªjJ		 QY & HY 2019

 (kh¿È		k = 2 )
 Ô®î : T	malb gc
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 T = kmalbgc

 k	 v‹gJ	 gÇkhzk‰w	 kh¿È.	 nk‰f©l	

rk‹gh£oš	gÇkhz§fis	ãuâÆl

 [T1] = [Ma] [Lb] [LT–2] C
 [M0L0T1] = [MaLb+cT–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 = ½  k‰W« c = -1/2
 a, b  k‰W« c kâ¥òfis rk‹gh£oš ãuâÆl

 T =k. m0 l1/2g–1/2

 

T K l
g

K l
g=







=
1
2

	 nrhjid	_y«	bgw¥g£l	kÆ‹ kâ¥ò k = 2
 vdnt

 T = 2  l
g

IV. gÆ‰á fz¡FfŸ (_‹W k‰W« IªJ kâ¥bg©fŸ)

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?

 Ô®î : nk -2022
 fhy« t = 80s
 xÈÆ‹ ntf« v = 1460 ms–1

	 Ú®_œ»	f¥gÈ‹	bjhiyî		= d

 xÈÆ‹ ntf« = v = 
2d
t

 
 Ú®_œ»	f¥gÈ‹	bjhiyî

 d= 
vt
2

 =
1460x80

2
 = 58400m = 58.40km

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

 QY-2019
 Ô®î :

  gu¥ò A = r2

   = 3.14 x 3.12 x 3.12
   = 30.566016
	 ï§F	Fiwªj	K¡»a	v©QU	_‹W.	vdnt	

K¡»a	 v©QU	 _‹W¡F	 KGik¥gL¤J«	

nghJ

 A = 30.6 m2

3. mâ®tilí« f«ãÆ‹ mâ®bt© (v) 
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

F
m

a
1

 vd Ã%ã. 
 [related to JIPMER-2001]

 Ô®î :

 v		Fa lb mc

 gÇkhz thŒ¥gh£il¥ ãuâÆl

  T-1	 	 [MLT-2]a[L]b[M L–1]c

  [M0L0T–1]	 	 Ma+cLa+b+cT–2a

 mL¡Ffis¢	rk‹gL¤j

 a+c = 0 ; a +b - c = 0 ; –2a = –1
 Ô®¡F« nghJ a = 1/2, b = –1
 kw;Wk; c = – 1

2
 v  F ½ l

-1 
m

-½

 v		 1
1
2

l
F
m







 v		 1
l

F
m

4. òÉÆÈUªJ #]ÕlÇ‹ bjhiyî 824.7 
ÄšÈa‹ km mj‹ msÉl¥g£l 

nfhzÉ£l« 35.72” vÅš #]ÕlÇ‹ 

É£l¤ij fz¡»Lf.

 Ô®î :

 	=	 d
D

 

Jupiter

Earth

#&ãl®

òÉ

	 d	=		.	D
    = 35.72×4.85×10–6×824.7×109

    = 142872.67×103 m
    = 1.428×105km
 

Jupiter

Earth

5. xU jÅ CrÈ‹ Ús¤â‹ msÉl¥g£l 

kâ¥ò 20cm k‰W« 2mm JšÈa¤ j‹ik 

bfh©lJ. nkY« 50 miyîfS¡fhd 

fhy msî 40s k‰W« gFâw‹ 1s MF« 
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vÅš òÉp®¥ò KL¡f« (g) fz¡»LjÈš 

JšÈa¤â‹ rjåj¤ij¡ fz¡»Lf

 Ô®î :

 T = 2  l
g

 g = 4 2
2T

l

 JšÈa¤â‹	rjåj«

 
g

g
∆

×100 = 
l

l
∆

 × 100 + 2 T
T
∆  × 100

  = 
0 2.
20

×100 + 2×
1
40 ×100

  = 1% + 5%
  = 6%
 òÉ<®¥ò	 KL¡f¤â‹	 JšÈa¤j‹ikÆ‹	

rjåj«	g= 6%
gFâ II – GMQ, muR nj®î ÉdhÉilfŸ

I. rÇahd Éilia¤ nj®ªbjL¤J vGJf.

1. bghUbshd;wpd; epiw 4.279 kw;Wk; mjd; 

gUkd; 1.3cm3 vdpy;/ mg;bghUspd; 

mlh;j;jpapd; Kf;fpa vz;QUf;fspd; 

vz;zpf;if GMQ 2018

 a) 1 b) 2
 c) 3 d) 4 tpil: d) 4

2. ePhpd; Kg;g[s;sp btg;gepiy QY 2018

 a) 273.16 K b) 237.16C
 c) 273.16C d) 0 K
 tpil: a) 273.16K

3. epiw/ btg;gepiy/ kpd;ndhl;lk; Mfpait

 QY 2018

 a) mog;gil mst[fs;

 b) !;nfyhh;

 c) btf;lh; mst[fs;

 d) a) kw;Wk; b) ,uz;Lk;

 tpil: d) a) kw;Wk; b) ,uz;Lk;

4. 0.03401 vd;w vz;zpd; Kf;fpa vz;QU

 QY 2019

 a) 6 b) 3
 c) 5  d) 4
 tpil: d) 4

5. xU jdp Cry; Fz;od; tPr;R kw;Wk; miyt[ 

fhyk; Kiwna 0.05 m kw;Wk; 2s MFk; 
vdpy;/ mjd; bgUk jpirntfk; Mar-2019

 a) 0.157 ms-1 b) 0.257 ms-1

 c) 0.10 ms-1 d) 0.025 ms-1

 tpil: a) 0.157 ms-1

II. FW, áW Édh¡fŸ (2, 3 kâ¥bg©fŸ)

1. ghpkhzg; gFg;gha;t[ Kiwiag; gad;gLj;jp 
E = mc2 vd;w rkd;ghL rhpahdjh vd 

nrhjpf;f> GMQ 2018  $%d; -2019

 E=mc2vd;w ,af;fr;rkd;ghl;il vLj;Jf; 

bfhs;st[k;.

 ML2 T-2 =(M) (LT-1)2
 ML2 T-2 =(M) (L2T2)
 ,e;j rkd;ghL ghpkhz Kiwapy; rhpahdJ.

2. gpd;tUk; vz;fspd; Kf;fpa vz;QUf;fisf; 

fhz;f> [GMQ 2018]

 i) 0.0007 ii) 400
 tpil: i) xd;W ii) xd;W

3. hc/G vd;w rkd;ghl;ow;Fhpa ghpkhz 

tha;g;ghl;il jUf> [QY-2018]

 h, c, G apd; ghpkhz tha;g;ghL

 h = (ML2T-1);  c = (LT-1);
 G = (M-1L3T-2)

 
hc
G  = 

(ML2T-1) (LT-1)
(M-1L3T-2)

 = (M2)

4. xg;gPl;L gpiH vd;why; vd;d> (m) 

gpd;dg;gpiH vd;why; vd;d> [QY-2018]

 ruhrhp jdpg;gpiHf;Fk;/ ruhrhp cz;ik 

kjpg;gpw;Fk; ,ilnaahd jft[.

 ,J gpd;dg;gpiH my;yJ rhh;g[g;gpiH vdt[k; 

miHf;fg;gLfpwJ.

 xg;gPl;L gpiH = 
ruhrhp jdpg;gpiH

ruhrhp kjpg;g[  = 
∆am
am

5. s = ut + ½at2 vd;w rkd;ghL ghpkhzg; 

gFg;gha;t[ Kiwg;go rhpahdjh vd 

fz;lwpf> [QY 2018]

 (L)= (LT-1)(T)+(LT-2)(T2)
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 (L)= (LT-1+1)+ (LT-2+2)= (LTo)+ (LTo)
 (L)= (L) + (L)
 ,lJg[wk; cs;s ghpkhz tha;ghLk; tyJg[wk; 

cs;s ghpkhz tha;ghLk; rkk;. vdnt/ 

,r;rkd;ghL ghpkhz Kiwg;go rhpahd 

rkd;ghlhFk;.

6. SI myF KiwÆ‹ áw¥ãašòfŸ ahit?

 [QY 2018]

 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	KiwahF«.

 ii)	 	ï«KiwÆš	 mid¤J	 tÊ	 myFfS«,	

mo¥gil	 myFfËš	 ïUªJ	 vËjhf	

jUÉ¡f¥gL»‹wd.	vdnt	ïJ	X®	XÇaš	

myF KiwahF«.

 iii)		ïJ	 xU	 bk£Ç¡	 myF	 Kiwahjyhš	

bgU¡fš k‰W« Jiz¥ bgU¡fš M»ad 

10-‹	kl§Ffshf	neuoahf	ju¥gL»‹wd.

7. mog;gil myFfs; vd;why; vd;d>  

cjhuzk; jUf>  brg; - 2020

 ntW ve;j ,aw;gpay; mst[fshYk; Fwpg;gplg;gl 

,ayhj mst[fs; vdg;gLk;. mit ePsk;/epiw/

fhyk;/ kpd;ndhl;lk;/ btg;gepiy/ xspr;brwpt[ 

kw;Wk; bghUspd; mst[ MFk;.

 mog;gil mst[fis mse;jwpa[k; myFfs; 

mog;gil myFfs; vdg;gLk;.

 vLj;Jf;fhl;L:

 ePsk;/ epiw kw;Wk; fhyj;ij msf;f Kiwna 

brd;okPl;lh;/fpuhk; kw;Wk; tpdho Mfpa @d;W 

mog;gil myFfs; gad;gLfpd;wd.

8. ghpkhzKs;s khwpfs; kw;Wk; ghpkhzkw;w 
khwpfs; vLj;Jf;fhl;Lld; vGJf>

 [brg; -2020]

i) ghpkhzKs;s khwpfs;:

 ve;j Xh; ,aw;gpay; mst[ ghpkhzj;ija[k; 

khWgl;l kjpg;g[fisa[k; bgw;Ws;snjh mit 

ghpkhzKs;s khwpfs; vd miHf;fg;gLfpd;wd.

 v.fh: gug;g[/ fd mst[/ jpirntfk; kw;Wk; gy.

ii) ghpkhzkw;w khwpfs;:

 ve;j ,aw;gpay; mst[fs; ghpkhzk; mw;W/ Mdhy; 

khWgl;l kjpg;g[fisf; bfhz;Ls;snjh mit 

ghpkhzkw;w khwpfs; vd miHf;fg;gLfpd;wd.

 v.fh: xg;glh;j;jp/ jphpg[/ xsptpyfy; vz; kw;Wk; 

gy.

III. fz¡FfŸ

1. ,U kpd;jilfs; R1=(100±3)Ω kw;Wk; 
R2=(150±2)Ω bjhlh; ,izg;gpy; 
,izf;fg;gl;Ls;sd. mtw;wpd; bjhFgad; 

kpd;jil ahJ > [GMQ 2018]

 jPh;t[:

 R1=(100±	3)Ω;				R2=(150±2)	Ω
 bjhFgad; kpd;jil R = ?
 R = R1+ R2
  = (100±3)+(150±2)
  = (100+150)±(3+2)
 R = (250±5) Ω
2. xU nrhjidapy; mLj;jLj;J bjhlh;r;rpahf 

mstPL bra;a[k; bghGJ/ jdp Crypd; 
miyt[ neuj;jpw;fhd bgwg;gl;l mstPLfs; 
2.63s, 2.56s, 2.42s, 2.71s kw;Wk; 2.80s vdpy; 
(i) miyt[ fhyj;jpd; ruhrhp kjpg;g[ 

 (ii) xt;bthU mstPl;ow;Fk; jdpg;gpiH

 (iii) ruhrhp jdpg;gpiH (iv) xg;gPl;Lg; gpiH

 (v)  tpGf;fhl;Lg;gpiH Mfpatw;iw 
fzf;fpLf. Kot[fis Kiwahd 

totpy; jUf. GMQ 2018

 jPh;t[:

 t1 =2.63s, t2 = 2.56s, t3 = 2.42s, t4 = 2.71s,  
t5 = 2.80s

i) ruhrhp

 Tm = 
t1+ t2+ t3+ t4+ t5

5
  = 2.63+2.56+2.42+2.71+2.80

5
 Tm = 13.12

5
 = 2.624s

 Tm = 2.62s
 (,U jrk vz;zpw;Fj; jpUj;jkhf 

KGikg;gLj;jg;gl;lJ.)

ii) jdpg;gpiH =	∆T	=	|Tm
_ t|

	 ∆T1	=	|2.62	–	2.63|	=	+0.01s,
	 ∆T2	=	|2.62	–	2.56|	=	+0.06s
	 ∆T3	=	|2.62	–	2.42|	=	+0.20s,
	 ∆T4	=	|2.62	–	2.71|	=	+0.09s
	 ∆T5	=	|2.62	–	2.80|	=	–0.18s

iii) ruhrhp jdpg;gpiH = 
∑|∆Ti|

n

	 ∆Tm= 0.01+0.06+0.20+0.09+0.18
5
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	 ∆Tm= 
0.54

5  = 0.108s = 0.11s
 ,uz;L jrk vz;zpw;F KGikg;gLj;jg;gl;lJ)

iv) xg;gPl;Lg;gpiH: ST= 
∆Tm
Tm

 = 
0 11
2 62

.

.  = 0.0419

      ST = 0.04
(v) tpGf;fhl;Lg;gpiH = 0.04×100 = 4%
vi) jdp Crypd; miyt[f;fhyk; T = (2.62±0.11)s

3. ghpkhz=;fsp;d; xU goj;jhd bewpKiwia 

tpthpf;ft[k;. tl;lghijapy; ,a=;Fk; 

bghUspd; kPJ bray;gLk; tpirahdJ (F)
bghUspd; epiw (m) jpirntfk; (V) kw;Wk; 

ghijapd;Muk; (r) Mfpatw;iw bghUj;jJ 

vdpy;/ tpirf;fhd rkd;ghl;il ghpkhz 

gFg;gha;t[ Kiwapy; bgWf.(khwpyp) (K=1)
 [khh;r; -2019]
 jPh;t[:

 ghpkhz=;fsp;d; xU goj;jhd bewpKiwg;go 

xU rkd;ghl;oy; cs;s xt;bthU cWg;gpd; 

ghpkhz=;fSk; rkkhFk;.

 V2= u2+2as, V2 rkd;ghl;oy; u2 kw;Wk; 2asd; 

ghpkhz=;fs; (L2 T-2) d; ghpkhzj;jpw;F rkk;.

 F α ma vb rc; F = kma vb rc

 [MLT-2] =[M]a [LT-1] b[L]c= [MaLbT–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 kw;Wk; c = –1
 F = ma vb rc

 F = m1 v2 r–1
 F = mv2

r

4. ïU msîfis tF¥gjhš V‰gL« ãiHfŸ 

ahit? [khh;r; -2020]

 jPh;t[:

 ΔA	k‰W« ΔΔB	 v‹gd Kiwna A, B v‹w 

msîfË‹	jÅ¥	ãiHfŸ	v‹f.

 mtw;wpd; gpd;dk; 

 Z = A
B

 Z d; gpiH ΔZ	MFk;.

 Z	±	ΔZ	 =	 A A
B B
± ∆
± ∆

 = 
1

1

AA
A
BB

B

∆ ± 
 

∆ ± 
 

  = 
1

1 1A A B
B A B

−∆ ∆  ± ±  
  

 (my;yJ)

 Z	±	ΔZ	 =	 1 1A BZ
A B
∆ ∆  ±  

  


 [X<<1] Mf ïU¡F«nghJ, (1+x)n	≈	1	+	nx
 ,Ug[wKk; ZMy; tFf;f/

 Z1
Z
∆

±  = 1 1A B
A B
∆ ∆  ±  

  


  = 1 A B A B.
A B A B
∆ ∆ ∆ ∆

±  

	 ΔA/A,	 ΔB/B	 kpff;Fiwt[. vdnt mtw;wpd; 

bgUf;fy;gyd; g[wf;fzpf;fjf;fJ.

 Z ,d; bgUk gpd;dg;gpiH 
 ΔZ
Z  = 

 ïU	 msîfis	 tF¥gjhš	 bgw¥gL«	 bgUk	

ã‹d¥	 ãiHahdJ	 jÅ¤jÅ	 msîfË‹	

ã‹d¥ãiHfË‹		TLjY¡F¢		rk«.

5. jiuapy; xU g[s;spapypUe;J xU kuj;jpd; 

cr;rpahdJ 60° Vw;wf; nfhzj;jpy; 

njhd;WfpwJ. kuj;jpw;Fk; mg;g[s;spf;Fk; 

,ilg;gl;l J}uk; 50kP vdpy; kuj;jpd; 

cauj;ijf; fhz;f. [khh;r; -2020]

 jPh;t[:

 nfhzk;  θ	=	60o

 kuj;jpw;Fk; g[s;spf;Fk; ,ilg;gl;l 

 J}uk; x = 50 m
 kuj;jpd; cauk; (h) = ?
 Kf;nfhz Kiwg;go tanθ = h

x  
 h = x tanθ
  = 50  tan 60o

  = 50  1.732
 h = 86.6 m
 kuj;jpd; cauk; h = 86.6 m
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gFâ III – TLjš Édh¡fŸ

I. bghU¤Jf

1. gl;oay; 1 gl;oay; 2 1 2 3 4
a) b c d a
b) c d a b
c) d a b c
d) a b c d

 tpil: b) c  d  a  b

1. btg;gepiy a. xsp Mz;L

2. epiw b. mirt[

3. ePsk; c. ghud;fPl;

4. fhyk; d. mQ epiw myF

 

2. ,aw;gpay; mst[fspd; 

tiffs;

vLj;Jf;fhl;L (1) (2) (3) (4)

tpil: (c) c d a b

a) c d b a

b) b c d a

c) c d a b

d) d c b a

1 ghpkhzKs;s khwpypfs; a jpirntfk;

2 ghpkhzkw;w khwpypfs; b jphpg[

3 ghpkhzKs;s khwpfs; c gpsh=; khwpyp

4 ghpkhzkw;w khwpfs; d π

3. ,aw;gpay; mst[fs; ghpkhz 

tha;g;ghL

(1) (2) (3) (4)

   tpil:  d) b d a c

a) a c d b
b) d b c a
c) c a b d
d) b d a c

1 btg;g Vw;g[j;jpwd; a [ML-1T-1]
2 gug;g[ ,Gtpir b [ML2T-2 K-1]
3 ghfpay; vz; c [ML2]
4 epiykj;jpUg;g[j;jpwd; d [MT-2]

II. T‰W k‰W« fhuz«

m) Tw;W rhp/ fhuzKk; rhp. Tw;Wf;fhd rhpahd fhuzk; bfhLf;fg;gl;Ls;sJ.

M) Tw;W rhp/ fhuzKk; rhp. Mdhy; Tw;Wf;fhd rhpahd fhuzk; bfhLf;fg;gltpy;iy.

,) Tw;W rhp/ fhuzk; jtW.

<) Tw;W jtW/ Mdhy; fhuzk; rhp.

1. Tw;W :  kpf ePz;l bjhiyt[fis mjhtJ g[tpapypUe;J nfhSf;Fk; my;yJ tpz;kPDf;Fk; ,ilnaahd 

bjhiyit ,lkhW njhw;w Kiwapd; @yk; mstplyhk;.

 fhuzk; :  mQ kw;Wk; mQf;fUj;Jfs; nghd;w rpwpa Jfs;fspd; epiwfis ehk; epiw 

epwkhiykhdpiag;  gad;gLj;jp fzf;fplyhk;

 tpil : M) Tw;W rhp/ fhuzKk; rhp. Mdhy; Tw;Wf;fhd rhpahd fhuzk; bfhLf;fg;gltpy;iy

2. Tw;W : xspiag; gw;wpa tpsf;fj;ij jUtJ xspapay; vdg;gLk;

 fhuzk; :  xspapd; jd;ikfshd xsp vjpbuhspg;g[/ xsptpyfy;/ etc..., nghd;wtw;iw xspapay; @yk; 

mwpayhk;.

 tpil : m ) Tw;W rhp/ fhuzKk; rhp. Tw;Wf;fhd rhpahd fhuzk; bfhLf;fg;gl;Ls;sJ.
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III. rÇahd ïizia¤ nj®ªbjL

1. m) epiykj; jpUg;g[j;jpwd; ? kg/m2

 M) jd;btg;gk; ? J kg k-1

 ,) Bgpsh=; khwpyp  ? J / s
 <) jpUg;g[ tpir  ? Nm
 tpil : <) jpUg;g[ tpir - Nm

2. m) 0.040500 - 20100m
 M) 153 - 3072
 ,) 0.00345 - 2.6
 <) 30.00 - 2009
 tpil : <) 30.00 - 2009

IV. rÇahd Éilia¤ nj®ªbjL¤J vGJf. (xU kâ¥bg©)

1.  C, G kw;Wk; 
e2

04 tπ
Mfpatw;iwf; bfhz;L 

mika[k;/ ,aw;gpay; mst[ ePsj;jpd; 

ghpkhzj;ijg; bgw;Ws;sJ. vdpy;/ mJ

 (C vd;gJ xspapd; jpirntfk;/ G vd;gJ 

bghJ <h;gpaypy; khwpyp kw;Wk; e vd;gJ 

kpd;Dhl;lk;)

 a) 1
42

2
1
2

C
G e

pe


é

ë
ê

ù

û
ú  b) C G e2

2
1
2

4pe


é

ë
ê

ù

û
ú

 c) 1
42

2
1
2

C
e

G pe


é

ë
ê

ù

û
ú  d) 1

4

2

C
G e

pe


é

ë
ê

ù

û
ú

 tpil : a)
1

42

2
1
2

C
G e

pe


é

ë
ê

ù

û
ú

 jPh;t[:

 L=(C)× (G) y e2

4pt


æ

è
ç

ö

ø
÷

 L= (LT-1)x(M-1 L3T-2)y (ML3T–2)z

 jPh;f;Fk; nghJ ehk; bgWtJ x = –2;
 y = z = 

1
2

 L = C-2 G½ 
e
t

2
1
2

4p


æ

è
ç

ö

ø
÷

2.  fPH;fhz;gdtw;Ws; vJ etPd ,aw;gpay; 

gphpitr; rhh;e;jjy;y

 a) Fth©l« ïa‰ãaš

 b) thd; ,aw;gpay;

 c) mQf;fU ,aw;gpay;

 d) bghjpt[ gUg;bghUs; ,aw;gpay;

 tpil: b) thd; ,aw;gpay;

 jPh;t[:

  thd; ,aw;gpayhdJ kug[ ,aw;gpaypd; xU gphpt[

3. 1 cm2 gug;g[ila tl;ltpy; 5 cm Muj;jpy; 
Vw;gLj;Jk; jpz;kf;nfhzk;

 a) 2 x 10-2  Þonuoa‹

 b) 4 x 10-2  Þonuoa‹

 c) 6 x 10-2  Þonuoa‹

 d) 8 x 10-2  Þonuoa‹

 tpil: b) 4x10-2 Þonuoa‹

 jPh;t[:

 â©k¡nfhz« d	Ω	=	
dA
r2  = 

1cm2

(5m)2
 = 0.04= 4x10-2 Þonuoa‹

4.  efU« E©nzh¡»Æš, bt®Åa® 
msînfhÈ‹ 50 ãÇîfŸ, mj‹ Kj‹ik¡ 
nfhÈ‹ 49 ãÇîfnshL x‹¿izªJŸsd. 
x›bthU Kj‹ik¡ nfhš ãÇÉ‹ kâ¥ò 
0.5 mm, vÅš mªE©nzh¡»Æ‹ 
Û¢á‰wsî

 a) 0.01cm b) 0.5mm
 c) 0.01mm d) 0.5cm
 tpil: c) 0.01mm
 jPh;t[:

 kPr;rpw;wst[ = 1 K.nfh.gp – 1 bt.nfh.gp

 = 1 K.nfh.gp – 49
50

 K.nfh.gp

 = 491
50

 − 
 

 K.nfh.gp

 =
1
50

 × 0.05 = 0.01mm.

5. bt‰¿l¤âš xËÆ‹ ntf¤â‹ kâ¥ò 
x‹W vd¡bfh©L Ús¤â‰fhd òâa 
myF bjÇªbjL¡f¥gL»wJ. xËahdJ, 
NÇaÅlÄUªJ òÉ¡F tu 8 ÃÄl« 20 
Édho neu¤ij vL¤J¡ bfhŸSkhdhš, 
òâa myF KiwÆš NÇaD¡F« 
òÉ¡FÄilnaahd bjhiyî v‹d?

 a) 300 b) 400 c) 500 d) 600
 tpil: c) 500
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9. gÇkhz§fË‹ go nghš£°bk‹ 
kh¿Èí« ãsh§¡ kh¿È ntWgLtJ?

 a) epiw kw;Wk; fhyk;

 b) ePsk; kw;Wk; fhyk;

 c) ePsk; kw;Wk; epiw 

 d) fhyk; kw;Wk; btg;gepiy

 tpil: d) fhyk; kw;Wk; btg;gepiy

 jPh;t[:

 nghy;l;!;;bkd; khwpyp: ML2T-2K-1

 gpsh=;khwpyp: ML2T-1

10. x2

Mass
 ïa¡f M‰wÈ‹ gÇkhz§fis¥ 

bg‰WŸsJ, m›thbwÅš K-‹ gÇkhz«

 a) mGj;jk; b) jpUg;g[tpir

 c) epiykj;jpUg;g[j;jpwd; d) jhf;fk;

 tpil: d) jhf;fk;

 jPh;t[:

 
x2

Mass  = E
 X2 = E × mass = ML2T-2 .M =M2 L2 T-2
 X = MLT-1

11. Ç£bg®¡ kh¿È R âirntf« c k‰W« 

ãsh§ kh¿È  h vÅš, Rch bg‰¿U¡F« 

gÇkhz«

 a) jpwd; b) nfhzj; jpirntfk;

 c) miy ePsk;  d) Mw;wy;

 tpil: d) Mw;wy;

 jPh;t[:

 Rch = L-1. LT-1.ML2 T-1

  = ML2T–2 => Mw;wy;

12. ntiyahdJ cªj¤ij¥ nghš x kl§F 

vÅš, x-‹ gÇkhz«

 a) LT-1 b) L-1T
 c) ML-1 T-1 d) MLT
 tpil: a) LT-1

 jPh;t[:

 x+P= W

 x = 
W
P  = 

ML2T-2

MLT-1  = LT-1

13. A, B v‹w ïU fofhu§fŸ _y« beho 

CrÈ‹ miyî¡ fhy« bjhl®¢áahf 

K«Kiw msÉl¥ gL»wJ. bfhL¡f¥ 

g£lt‰WŸ mj‹ msåLfŸ.

 jPh;t[:

 xspapd; ntfk; = C
 fhyk; = 8x60+20 = 500tp
 bjhiyt[ = Ct
  = 1x500 = 500 ePsj;jpd; g[jpa myF.

6. 0.001cm. vD« Û¢á‰wsî âUF msÉia¡ 

bfh©L, xU khzt® nfhsf¥ gªâ‹ 

É£l¤ij ms¡»wh®. Kj‹ik¡ nfhÈ‹ 

kâ¥ò 5mm k‰W« t£l¡nfhÈ‹ RÊahdJ 

mo¡nfh£o‰F nkš 25 ãÇîfËš 

x‹¿iz»wJ. âUF msÉÆ‹ RÊ¥ãiH  

0.004 cm,  vÅš, m¥gªâ‹ É£l¤â‹ 

rÇahd kâ¥ò

 a) 0.521cm b) 0.525cm
 c) 0.053cm d) 0.529cm
 tpil: d) 0.529cm
 jPh;t[:

 jpUF mstp

  = MSR+(VSR×LC)+ZEC
  = 0.5cm + (25×0.001)cm + 0.004cm
  = 0.529 cm.

7. gh¡OÇahÉ‹ msî 1 ik¡uh‹ vÅš  1m 
Ús¤âYŸs gh¡OÇah¡fË‹ v©Â¡if 

v‹d?

 a) E}W b) xU nfho

 c) Xuhapuk; d) xU kpy;ypad;

 tpil: d) xU kpy;ypad;

 jPh;t[:

 1ikf;uhd;=10-6m
 1ghf;Ohpahtpd; mst[= 10-6m
 1mmsit106m ghf;Ohpahf;fs;

 Mf;ukpf;Fk; mst[=1kpy;ypad;

8. ÉirÆ‹ myF 100N, Ús¤â‹ msî 

10m k‰W« fhy¤â‹ myF 100s, vÅš 

ï›ty»š ÃiwÆ‹ myF v‹d?

 a) 103kg b) 104kg c) 105kg d) 106kg
 tpil: c) 105kg
 jPh;t[:

 tpirapd; ghpkhz tha;ghL

 F=MLT-2

 M= 
F

LT-2 = 
100

10x(100)-2  = 105kg
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t.vz; A B
1
2
3

2.01s
2.10s
1.98s

2.56s
2.55s
2.57s

 a)  A kpft[k; Jy;ypakhdJ Mdhy; B kpft[k; 

El;gkhdJ.

 b)  B kpft[k; Jy;ypakhdJ Mdhy; A kpft[k; 

El;gkhdJ

 c) A, B ,uz;Lnk rkkhf El;gkhdit

 d) A, B ,uz;Lnk rkkhf Jy;ypakhdit

 tpil: a)  A kpft[k; Jy;ypakhdJ Mdhy; B 
kpft[k; El;gkhdJ.

14. A:  gÇkhzk‰w kh¿È mšyJ 
É»jkh¿ÈÆ‹ kâ¥ig gÇkhz 
KiwÆš fhz KoahJ.

 B:  âÇnfhzÄâ, mL¡F¡F¿ k‰W« 
kl¡if¢ rh®òfŸ cŸsl§»a 
rk‹ghLfis gÇkhz KiwÆš 
gF¤j¿a ïayhJ.

 a) A & B ,uz;Lnk rhp

 b) A & B ,uz;Lnk jtW

 c) A kl;Lk; rhp

 d) B kl;Lk; rhp

 tpil: a) A & B ,uz;Lnk rhp

15. 5728 I  2 K¡»a v©QU¡fshf¢ RU¡F«  

nghJ mj‹ kâ¥ò

 a) 573 b) 57 c) 5730 d) 5700
 tpil: d) 5700

16. ‘t’ fz¤âš xU JfË‹ Ãiyia¡ F¿¡F«  

rk‹ghL

 x (t) = V
A
OO    (1-eAT) Vo vd;gJ khwpyp

  A>O, Vo kw;Wk; A-apd; ghpkhz=;fs; 

Kiwna

 a) Mo Lo To kw;Wk; T–1

 b) Mo LT-1kw;Wk; LT–2

 c) MoLT-1kw;Wk;T
 d) MoLT-1kw;Wk;T-1

 jPh;t[: tpil: d) MoLT-1 kw;Wk; T-1

 x = 
Vo
A

    = 
MoLT-1

T-1  = L.

17. 10 c‰Wneh¡fšfS¡F V‰gL« xG§f‰w 
ãiHfŸ x, m›thbwÅš 100 c‰Wneh¡fš 
fS¡F V‰gL« xG§f‰w ãiHfŸ

 a) 
x
10

 b) x2 c) 10x d) x
 tpil: a) x

10
18. X® ïa‰ãaš msthdJ X = MaLbT-c 

vd¡ F¿¥ãl¥ gL»wJ. M, L  k‰W« T 

fz¡»L« nghJ V‰gL« ÉG¡fh£L¥ 

ãiHfŸ Kiwna 2 %, β%, 3γ% vd 

fhz¥gL« ÉG¡fh£L¥ãiH

 a) (a 	+	bβ	-	cγ	)	%	 b)	(2a 	+	bβ	+	3cγ	)	%
 c) (a 	+	bβ	+	cγ	)%	 d)	(a 	-	bβ	-	cγ	)	%
 tpil: b) (2a  + bβ + 3cγ ) %

19. CGS KiwÆš xU bghUË‹ ml®¤â  

4g cm-3. X® myF KiwÆš Ús¤â‹ 

myF 10cm, ÃiwÆ‹ myF 100g  vÅš 

m¥bghUË‹ ml®¤â

 a) 0.04 g cm-3 b) 0.4 g cm-3

 c) 40 g cm-3 d) 400 g cm-3

 tpil: c) 40 g cm–3

 jPh;t[:

 n1u1 = n2u2

 n2 = n1 
u1
u2

 = 4 x 1
100

 x 1
10-3  = 40g cm–3

V. FWÉdh¡fŸ (ïu©L kâ¥bg©fŸ)

1. m¿Éaš KiwÆ‹ gofŸ ahit ?

	 vªj	 xU	 m¿Éaš	 Kiwí«	 Ñœ¡f©l	

bghJthd	m«r§fis	cŸsl¡»aJ.

 i)	 Kiw¥gL¤j¥g£l	c‰Wneh¡fš.

 ii) f£L¥gL¤j¥g£l	gÇnrhjid

 iii)	 jukhd	k‰W«	msªj¿í«	gF¥ghŒî

 iv)	 fÂjÉaš	kh¿ÈfŸ

 v)  fÂ¤jš	 k‰W«	 rÇgh®¤jš	 mšyJ	

jtwhd	 nfh£ghLfis	 m¿Éaš	 Kiw	

_y«	f©l¿ªJ	jÉ®¤jš.

2. K¡»a v©QUit tiuaW. 

 Ñœ¡fh©gdt‰¿‹ K¡»a 

v©QU¡fis¡ TWf.

 i) 600800 ii) 5213.0
 iii) 400 iv) 2.67 x 1024

 X®	 mså£oš	 bgw¥gL«	 msîfË‹	
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JšÈakhd	kâ¥ig¡	F¿¥gj‰F¤	njit¥gL«	

ïy¡f§fË‹	 áWk	 v©Â¡ifna	 mj‹	

K¡»a v©QU¡fŸ vd¥gL«.

 i) 600800 – ehd;F ii)  5213.0 – Ie;J

 iii) 400 – xd;W iv) 2.67 x 1024 – @d;W

3. X® ïa‰ãaš msÉ‹ gÇkhz« v‹whš 
v‹d?

 (i) âirntf« (ii) KL¡f« (iii) Éir 

 (iv) Éir kh¿È

 M»at‰¿‹ gÇkhz§fis vGJf.

 ïa‰ãaš	msÉ‹	gÇkhz¤ij¥	bgWtj‰fhf	

mo¥gil	 msîfË‹	 gÇkhz§fË‹	

ca®¤j¥g£l	gofns	mªj	ïa‰ãaš	msÉ‹	

gÇkhz§fŸ	MF«.

 (i)		âirntf¤â‹	gÇkhz«	= M0LT-1
 (ii) KL¡f¤â‹	gÇkhz«	= Mo LT-2
 (iii) Éir = MLT-2

 (iv) tpir khwpyp = ML0T-2

4. âUF msÉÆ‹ j¤Jt« ahJ? mj‹ 
Û¢á‰wsit vGJf.

 âUF	msÉÆ‹	j¤Jt«	âU»‹	t£l	ïa¡f¤ij	

ga‹gL¤â	 bgÇjh¡f¥g£l	 ne®¡nfh£L	

ïa¡fkhF«.	Û¢á‰wsî	0.01mm MF«.

5. ïlkhW njh‰w Kiw vdwhš v‹d?

 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¥gL»wJ.

6. g®br¡ v‹whš v‹d? mj‹ kâ¥ò ahJ?

 1 g®br¡ (ghuhyh£o¡ beho): ÉšÈ‹ Ús« 

xU thÅaš myF« (1AU), ika¡nfhz« 

xU	beho	ÉšY«	bfh©l	t£l	ÉšÈ‹	Munk	

1 g®br¡ MF«.

 1 g®br¡ = 3.08×1016m = 3.26 xËah©L

7. bkh¤j ãiHfŸ v‹whš v‹d? mj‹ 
fhuz§fis TWf.

 bkh¤j ãiHfŸ: c‰W	 neh¡FgtÇ‹	

ftd¡FiwÉ‹ fhuzkhf V‰gL« ãiHfŸ.

 fhuz§fŸ: fUÉia Kiwahf¥ 

bghU¤jhkY«	k‰W«	ãiHÆ‹	_y¤âidí«,	

K‹bd¢rÇ¡if	elto¡iffisí«	ftd¤âš	

bfhŸshkš	 jtwhf	 msåL	 vL¥gjhš	

V‰gL»wJ.

VI. áWÉdh¡fŸ (_‹W kâ¥bg©fŸ)

1. ïa‰ãaš gÆYtâYŸs ïU mQF 

KiwfŸ ahit ?

 ïa‰ãaš gÆYtâš ïU K¡»a mQF 

KiwfŸ cŸsd.

 (i)x‹¿iz¤J¥gh®¤jš	(Unification)
 (ii) gF¤J¥gh®¤jš	(Reductionism). 
(i) x‹¿iz¤J¥ gh®¤jš :

	 ntWg£l	 ïa‰ãaš	 Ãfœîfis	 xU	 áy	

j¤Jt§fŸ	 k‰W«	 Éâfis¥	 ga‹gL¤â	

És¡f	Ka‰á¤jš.

	 ïa‰ifÆ‹	Éirfis	m¿a¥g£l	ÉâfnshL	

x‹¿iz¡f	 Ka‰áfŸ	 nk‰bfhŸs¥	

gL»‹wd.

(ii) gF¤J¥gh®¤jš :

 xU bgÇa mik¥ãid mšyJ bghUis 

mjDŸ	ml§»a	E©Âa	JfŸfË‹	_y«	

És¡f	Ka‰á¥gJ	gF¤J¥	gh®¤jyhF«.

 bgÇa mik¥ã‹ g©òfshd bt¥gÃiy, 

v‹£nuhã ngh‹wt‰iw És¡f bt¥g 

ïa¡fÉaš	cUth¡f¥g£lJ.

 _y¡TWfË‹	 ïa¡fÉa‰	 bfhŸif	 k‰W«	

òŸËÆaš	 vªâuÉaš	 M»ait	 nk‰T¿a	

xU	 bgÇa	mik¥ã‹	g©òfis	mªj	 bgÇa	

mik¥ã‹	 E©JfŸfshd	 _y¡TWfŸ	

tÊna És¡F»wJ.

2. Ãiwia msÉLjiy¥ g‰¿a áW F¿¥ò 
tiuf.

 Ãiw v‹gJ gU¥bghU£fË‹ mo¥gil¥ 

g©ghF«.		ïJ	bt¥gÃiy,	mG¤j«,	btËÆš	

bghUË‹ ïU¥ãl« M»at‰iw¢ rh®ªâuhJ.  

ïj‹	SI myF »nyh»uh« (kg)
	 rhjhuzkhf	 xU	 bghUË‹	 ÃiwahdJ	

kËif¡	 filÆš	 ga‹gL¤j¥gL«	 rhjhuz	

juhR	_y«	»nyh»uhÄš	fz¡»l¥gL»wJ.

 nfhŸfŸ, É©Û‹fŸ ngh‹w bgÇa 

bghUŸfË‹	 Ãiwfis	 áy	 <®¥ãaš	

KiwÆ‹	_y«	eh«	msÉlyh«.	mQ	k‰W«	

mQ¡fU¤	 JfŸ	 ngh‹w	 á¿a	 JfŸfË‹	

Ãiwfis	eh«	Ãiw	ÃwkhÅia¥	ga‹gL¤â¡	

fz¡»lyh«.

	 rhjhuz	juhR,	RUŸÉš	juhR,	vy¡£uhÅaš	

juhR	 ngh‹w	 áy	 juhRfŸ	 ÃiwÆid¡	

f©l¿a	ga‹gL«	juhRfŸ.
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3. i) xG§f‰w ãiHfŸ k‰W« 
 ii) Kiwahd ãiHfŸ g‰¿ F¿¥ò tiuf.
 mt‰iw v›thW Fiw¥ghŒ?

i) xG§f‰w ãiHfŸ:  

 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‰glyh«.

 vL¤J¡fh£L :

 xU	tisa¤â‹	Ãiwia	_‹W	Kiw	xnu	

juhir¡	 bfh©L	msÉLtjhf¡	 bfhŸnth«.	

ïjdhš	bgw¥g£l	á¿J	khWg£l	msîfŸ.

 Fiw¡F« tÊKiw :

 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«.

ii) Kiwahd ãiHfŸ:  

 Kiwahd	 ãiHfŸ	 v‹gJ	 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.

 vL¤J¡fh£L :

	 xU	 tUl¤â‰F	 nkyhf¥	 ga‹gL¤j¥gL«	

Ú£l¥g£l	 JÂ	 msî	 ehlh	 msî	 nfhiy¡	

bfh©L	 xU	 bghUË‹	 Ús¤ij	 ms¥gjhf¡	

bfhŸnth«.

 Fiw¡F« tÊKiw  :

 Kiwahd	 ãiHfis¡	 f©l¿tJ	 Äfî«	

fod«.	 mj‹	 òŸËaš	 KiwÆš	 gF¥ghŒî	

brŒa	 KoahJ.	 VbdÅš	 mid¤J	

msåLfS«	xnu	KiwÆš	ïU¡F«.

4.  ãiHfË‹ tiffŸ ahit? mt‰iw ÉtÇ.

	 ãiHfŸ	eh‹F	tif¥gL«.	mitahtd,

 i)	jÅ¥ãiH	 ii)	ruhrÇ	jÅ¥ãiH

 iii)	x¥Õ£L¥	ãiH	 iv) ÉG¡fh£L¥ ãiH

i) jÅ¥ãiH :

	 X®	 msÉ‹	 c©ikahd	 kâ¥ã‰F«	

msÉl¥gL«	kâ¥ã‰FÄilnaíŸs	ntWghL	

jÅ¥ãiH	vd¥gL«.

ii) ruhrÇ jÅ¥ãiH :

	 ruhrÇ	jÅ¥ãiH	v‹gJ	mid¤J	msîfË‹	

jÅ¥ãiHfË‹	v©	kâ¥òfË‹	T£L¢	ruhrÇ	

MF«.

iii) x¥Õ£L¥ ãiH :

	 ruhrÇ	 jÅ¥ãiH¡F«,	 ruhrÇ	 kâ¥ã‰F«	

ïilnaahd	 jfî	 x¥Õ£L¥	 ãiH	 vd¥gL«.	

ïJ ã‹d¥ãiH mšyJ rh®ò¥ãiH vdî« 

miH¡f¥ gL»wJ.

iv) ÉG¡fh£L¥ ãiH:

	 x¥Õ£L¥	 ãiHia	 ÉG¡fh£oš	 F¿¥ã£lhš	

mJ ÉG¡fh£L¥ ãiH vd¥gL«.   

5. gÇkhzKŸs kh¿ÈfŸ k‰W« gÇkhzk‰w 
kh¿ÈfŸ v‹whš v‹d? v.fh jUf.

i) 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.

ii) gÇkhzk‰w kh¿ÈfŸ:

	 xU	 kh¿È	 gÇkhzk‰W	 ïU¥ã‹	 mit	

gÇkhzk‰w	kh¿ÈfŸ	vd¥gL»‹wd.

 v.fh: / e (May® v©) v©fŸ k‰W« gy.

VI. beL Édh¡fŸ (IªJ kâ¥bg©fŸ)

1. òÉÆÈUªJ ÃyÉ‹ bjhiyit ïlkhW 
njh‰wKiw _y« fz¡»Lf.

 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«.
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MS 1 S 2

A B

θθ1 θ2

C

ïlkhW njh‰wKiwÆ‹ _y« òÉÆÈUªJ 

rªâuÅ‹ bjhiyit¡ fz¡»Ljš

2. vªâuÉaÈš ga‹gL« bghJthd myF 

Kiwfis És¡F.

  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,	 gî©£,	

Édho	 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‹	

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,

3. KGik¥gL¤jÈ‹ Éâfis vL¤J¡fh£Ll‹ m£ltiz¥gL¤J.

tpjpfs; vLj;Jf;fhl;L

(i) Kf;fpa vz;QU my;yhj Xh; ,yf;fk; 

Ie;Jf;F Fiwt[ vdpy; ePf;fg;gLfpwJ.vdnt 

mjw;F Kd;g[ cs;s ,yf;fk; 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) Kf;fpa vz;QU my;yhj Xh; ,yf;;fk; Ie;ij 

tpl mjpfk; vdpy; mJ ePf;fg;gl;L mjw;F Kd;g[ 

cs;s ,yf;fj;Jld; 1 I mjpfhpf;f ntz;Lk;.

(i) 17.26 MdJ 17.3 Mf KGikah¡f¥gL»wJ.

(ii) 11.89 MdJ 11.9 Mf KGikah¡f¥gL»wJ.

(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 3.4	Mf	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.

4. ïU msîfis¥ bgU¡Ftjhš, msÉ‹ 

mL¡»dhš V‰gL« ãiHfis¥ g‰¿ 

ÉtÇ.

 ïU msîfis¥ bgU¡Ftjhš V‰gL« 
ãiHfŸ:

 ΔA	k‰W« ΔB v‹gd Kiwna A, B v‹w 

msîfË‹	jÅ¥	ãiHfŸ	v‹f.

	 mt‰¿‹	bgU¡fšgy‹	Z = AB

 Z ï‹ ãiH ΔZ MF«.

 Z	±	ΔZ		=	(A	±	ΔA)	(B	±	ΔB)
	 	=	(AB)	±	(A	Δ	B)	±	(B	Δ	A)	±	(ΔA	.	ΔB)
	 ïlJ	òw¤ij	Z	MY«	tyJ	òw¤ij	AB	ÆY«	

tF¡f	eh«	bgWtJ.

 1 1Z B A A B.∆ ∆ ∆ ∆ ∆
± = ± ± ±

Ζ Β Α Α Β
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 A∆
Α

, B∆
Β

	 M»ait	 Äf¡	 Fiwªj	 msî	 Z, 

vdnt mt‰¿‹	 bgU¡fš	
A∆
Α

 . B∆
Β

 

òw¡fÂ¡f¥gL»wJ.

 Z–ï‹ bgUk ã‹d¥ ãiH

Z A B∆ ∆ ∆ = ± + Ζ Α Β 
	 ïU	msîfis¥	bgU¡Ftjhš	V‰gL«	bgUk¥	

ã‹d¥	 ãiHahdJ	 jÅ¤jÅ	 msîfË‹	

ã‹d¥	ãiHfË‹	TLjY¡F¢	rk«.

 msÉ‹ mL¡»dhš V‰gL« ãiHfŸ:

 AÆ‹ n tJ mL¡F z v‹f.  z = A n 
 Z‹ ãiH ∆Z	vÅš,

 Z	±	ΔZ	 =	 (A	±	ΔA)n = An 1± Dæ
è
ç

ö
ø
÷

A
A

n

  = Z 1± ∆





n A
A

 ,=;F |x|<<	 1,	 (1	 +	 x)n	 ≈	 1	 +	 nx	 vd;w 
rkd;ghL gad;gLj;jg;gLfpwJ.

 ,Ug[wKk; Z My; tFf;f

 1 1±
D

= ±
D

=>
D

=
DZ

Z
n A
A

Z
Z

n A
A

.

 xU msÉ‹ n MtJ mL¡»‹ bgUk 

ã‹d¥ ãiHahdJ mj‹ ã‹d¥  ãiHia 
n Mš bgU¡FjY¡F¢ rk«.

 bghJthd tpjpfs;:

 Z= A B
C

P q

r
 vdpy;

 Zy; bgUk gpd;;dg; gpiH

 
∆ = ∆ + ∆ + ∆Z
Z

P A
A

q B
B

r C
C

 mjd; tpGf;fhl;Lg; gpiH

 
∆ × = ∆ × + ∆ ×Z
Z

P A
A

q B
B

100 100 100

 
+ ∆ ×r C

C
100

VII. gÆ‰á¡ fz¡FfŸ (_‹W k‰W« IªJ kâ¥bg©fŸ)

1. NÇaÅ‹ nfhzÉ£l kâ¥ò (θ) 1920” 
vd msªj¿a¥ gL»wJ. NÇaD¡F« 
òÉ¡FÄilnaahd bjhiyî (D) 1AU. 
NÇaÅ‹ É£l¤â‹ kâ¥ò v‹d ?

 jPh;t[:

 = Nhpadpd; nfhz tpl;lk; 

 D = 1920” 
  = 1920×4.85×10-6 rad = 9.31x10-3 rad
 NhpaDf;Fk; g[tpf;Fkpilnaahd bjhiyt[ D
 1AU = 1.496x1011m
 B Nhpadpd; tpl;lk;

  d	 =	 θ	D
   = (9.31x10-3)(1.496x1011)
   = 1.39x109m.
2. òÉ¡F« xU É©Û‹âuS¡»ilnaahd 

bjhiyî 1025m kâ¥ãš cŸsJ. 

xËahdJ òÉÆÈUªJ mªj É©Û‹ 

âuis¢ br‹wilí« fhy« v›tsî?

 jPh;t[:

 xËÆ‹ ntf« c = 3 x 108 ms-1

 òÉÆÈUªJ É©Û‹ âuis¢ br‹wila xË 

vL¤J¡	bfhŸS«	fhy«

 t = d
c

 = 
1025

3×108  =0.33x1017

  = 3.3x1016s

3. X® ïa‰ãaš msî x MdJ, a, b, c  

k‰W« d v‹w eh‹F msÉl¥gl¡ Toa 

msîfnshL Ñœ¡fhQkhW bjhl®òilaJ  

x = a2b3c5/2d-2  a, b, c k‰W« d–I 

msÉL«nghJ V‰gL« ÉG¡fh£L¥ 

ãiHfŸ Kiwna 1%, 2%, 2% k‰W« 4% ‹ 

ÉG¡fh£L¥ ãiH v‹d?

 jPh;t[:

 x = a2b3c5/2 d-1/2

 xd; tpGf;fhl;L gpiH

  
D

´ =
Dæ
è
ç

ö
ø
÷

é

ë
ê +

Dæ
è
ç

ö
ø
÷ +

Dæ
è
ç

ö
ø
÷

x
x

100 2 3 5
2

a
a

b
b

c
c

 + ∆






×2 100d

d
                 = 2×1% + 3 × 2%+ 5

2 ×2%+2×4%
              =21%
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