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Av‡jvP¨ welq 
 

welq 

c`v_©weÁvb 

RxeweÁvb 

imvqb 

MwYZ 

†mjd A¨v‡mmg¨v›U †U÷ 
 

 

eBwUi ¸iæZ¡ 
 

 †kl g~û‡Z©i Rb¨ kU©KvU wKš‘ KgwcøU cÖ¯‘wZ 

 welqwfwËK ¸iZ¡c~Y© UwcK&m I kU©KvU wUªKm 

 Aa¨vqwfwËK mv‡Rkb I kU©‡bvU 

 cȪ ‘wZg~jK g‡Wj †U÷ I mgvavb 

 

 
 

Ò7 w`‡b mgwš^Z K…wli c~Y©v½ cÖ¯‘wZÓ 

†h‡Kvb K…wl wek^we`¨vj‡q PvÝ †c‡Z weMZ mv‡ji mKj cÖkœ co‡ZB n‡e| 

cÖwZwU cÖ‡kœi DËi †Kb n‡e Avi †KbB ev n‡ebv Zv Rvbv Avek¨K| 

nvBjvBUm c~Yv©½ bq, Z‡e †kl g~û‡Z©i c~Yv©½ cÖ¯‘wZi Rb¨ Avek¨K| 
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`„wócvZ cÖ‡qvRbxqZv NETWORK HIGHLIGHTS 

 

 

mywcÖq wkÿv_©x eÜziv, 

AvšÍwiK ï‡f”Qv bvI| Avkv Kwi, me©mvK‡j¨ fvjB AvQ| cÖwZ eQi A‡bK fwZ©”QzK QvÎ-QvÎx NETWORK and NETWORK-Highlights Gi eB‡qi Dci I 

fwZ© msµvšÍ A‡bK cÖkœ K‡i Avgvi Kv‡Q wPwV wj‡L, †gvevBj I B-‡gBj K‡i _v‡K| wk¶v_©x‡`i cvVv‡bv AmsL¨ wPwV Qvwc‡q DËi ‡`Iqv m¤¢e bq| GLv‡b Avwg 

QvÎ-QvÎx‡`i cÖ‡kœi Avw½‡K wKQz Z_¨ Dc ’̄vcb KiwQ| 

cÖkœ  01  : Avwg mgwš^Z K…wl wek¦we`¨vj‡qi fwZ© cÖ‡kœi aiY m¤ú‡K© Rvb‡Z PvB? 

DËi : mgwš^Z K…wl wek¦we`¨vjq fwZ© cix¶vi cÖkœ Ab¨vb¨ K…wl wek¦we`¨vj‡qi fwZ© cix¶vi gZ bq| GLv‡b MCQ ÷vB‡ji cÖ‡kœi Relativity Av‡Q| Ab¨vb¨ fwZ© 

cix¶vi cÖkœ †hLv‡b Informative or ZvwË¡K Z_¨ mg„× †mLv‡b mgwš^Z K…wl wek¦we`¨vj‡qi fwZ© cix¶vi cÖkœ Critical AvKv‡ii| †`Lv hvq, eo eo MvwYwZK ev 

Theory Gi g‡a¨ †hUv Deep Concept †mUvB mvavibZ mgwš^Z cix¶vq Av‡m| d‡j A‡bKvs‡k QvÎ -QvÎxiv D”P gva¨wg‡Ki Clear Basic Concept Qvov A‡bK 

cÖ‡kœi DËi mn‡RB Ki‡Z cv‡i bv| 

cÖkœ  02  : ïay mgwš^Z K…wl cȪ ‘wZ wb‡j Ab¨vb¨ wek¦we`¨vj‡qi cÖ¯‘wZI n‡e wKbv? 

DËi : cÖkœwU AwZ ¸iæZ¡c~Y©| mgwš^Z K…wl Qvov Ab¨vb¨ wek¦we`¨vj‡qi cÖ‡kœ wKQzUv e¨wZµg cwijw¶Z nq|  †m †ÿ‡Î Ab¨vb¨ wek¦we`¨vj‡qi weMZ eQ‡ii cÖkœ 

we‡kølY K‡i †m Abyhvqx †ewmK wK¬qvi Ki‡Z n‡e|  

cÖkœ  03  : mgwš^Z K…wl wek¦we`¨vj‡q fwZ© cix¶vq †`Lv hvq cÖ‡kœi DËi Rvbv m‡Ë¡I mg‡qi Afv‡e DËi Kiv hv‡”Q bv? mg‡qi mØ¨envi wKfv‡e Kie?  

DËi : G cÖkœwU †gwWK¨vj cȪ ‘wZ wb‡q mgwš^Z fwZ© cix¶v w`‡e Ggb wk¶v_©x‡`i gy‡LB †ekx †kvbv hvq| g‡b ivL‡e, wek¦we`¨vj‡q fwZ© cix¶vi cÖkœ ỳ&B fv‡e 

DËi Kiv hvq- 

1| Basic Concept w`‡q (mgq mv‡c¶)  

2| Basic Concept Gi cvkvcvwk †UKwbK wkLvi gva¨‡g ( ª̀æZ c×wZ)| 

mvaviYZ hviv mwVK concept Gi cvkvcvwk ª̀æZ DËi Kivi †UKwbK Aej¤^b K‡i bv Zviv mg‡qi Afve Abyfe K‡i| Kv‡RB ỳwU c‡_i short way †Z †h‡Z bv 

cvi‡j mgq‡Zv short n‡eB| ZvB bv?  

cÖkœ  04  : Avwg NETWORK-HIGHLIGHTS eBwU wK‡bwQ- wKfv‡e co‡j AviI †ekx DcK…Z n‡ev?  

DËi :  NETWORK Highlights eBwU ïaygvÎ weMZ eQ‡ii cÖ‡kœi aiY Abymv‡i iwPZ| weMZ eQ‡ii AwfÁZv Abymv‡i g~j welqe¯‘ AZ¨šÍ my›`i fv‡e 

Av‡jvPbv Kiv Av‡Q| Avi g‡Wj †U‡÷i gva¨‡g mgy‡`ª Zzwg †Kgb m uvZvi KvU‡Z cvi Zvi AvBwWqv †c‡q hv‡e| 

cÖkœ  05  : fwZ© cix¶vi cÖkœ wK Repeatation nq? we¯ÍvwiZ ejyb? 

DËi : Avwg me mgq ewj Repeatation bq Parallel Repeatation A_©vr Abyiƒc ev mv „̀k¨c~Y© cÖkœ| A_©vr weMZ eQ‡ii cÖ‡kœi me¸‡jv iƒc hw` Avm‡j Rvb‡Z 

cv‡iv Z‡eB cÖ¯‘wZ mdj n‡e| KviY GKB cÖ‡kœi GKvwaK iƒc _v‡K| Avi Zv GKmv‡_ bv Rvb‡jB mgm¨v nq| 

weMZ eQ‡ii cÖkœ wiwcU nDK ev bvB nDK co‡ZB n‡e| Ex.Questions is the secret of learning. 

cÖkœ  06  :  NETWORK HIGHLIGHTS Gi ¸iæZ¡c~Y© MODEL EXAMPLE covi cÖ‡qvRbxqZv wK?  

DËi :  NETWORK HIGHLIGHTS Gi MODEL EXAMPLE weMZ eQ‡ii cÖ‡kœi Avw½‡K I bZzb eQ‡ii m¤¢ve¨ welq wb‡q iwPZ| 100 b¤^‡ii cixÿvq 

†Zvgv‡K DËi Ki‡Z n‡e 1 N›Uvq| Kv‡RB mg‡qi KwVb cixÿv Pj‡e| †mRb¨ h_vh_ Ges gvbm¤§Z cixÿv w`‡q wb‡R‡K •Zix Kivi weKí bvB| Model 

Test is the key to success. 

cÖkœ  07  :  mgwš^Z K…wli ¸iæZ¡c~Y© wKQz welq Rvb‡Z PvB? 

 K¨vjKz‡jUi e¨envi bvB;  mevB cixÿv w`‡Z cvi‡ebv  ; 

 cÖwZwU fzj DË‡ii Rb¨ 0.25 b¤̂i KvUv;  weMZ eQ‡ii me©wb¤œ †¯‹vi 148 (100+100); 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mgwš^Z K…wli c~Y©v½ cÖ¯‘wZ wb‡j †h‡Kvb fwZ© cixÿvq GwM‡q _vK‡e 

 „̀wó AvKl©Y 

 NETWORK MvBW- mgwš^Z K…wli c~Y©v½ cÖ¯‘wZi Rb¨ 

 HIGHLIGHTS †kl g~û‡Z©i cÖ¯‘wZi Rb¨ 

 AGRI-EXAM weMZ cÖ‡kœi Av‡jv‡K gReyZ cÖ¯‘wZ  

NETWORK MODEL TEST cÖ¯‘wZ‡K mgq 

Dc‡hvMx Kivi Rb¨ 
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wK coe? †Kb coe? †Kv_v n‡Z coe? KZUzKz coe? 
 

„̀wó AvKl©Y: cÖwZwU welqwfwËK Aa¨vq‡K TOPIC AvKv‡i cÖKvk Kiv n‡q‡Q| ¸iæZ¡ AbymÜv‡bi Rb¨ weMZ eQ‡ii cÖ‡kœi WvUv 

†_‡K cwimsL¨vb wfwËK Z_¨ †bqv n‡q‡Q| mwVK I mZ¨ Rvbv‡Z Avgv‡`i AevwiZ cÖ‡Póv Ae¨vnZ... 
 

  

c`v_©weÁvb 
 

c`v_©weÁvb 1g cÎ c„ôv bs 
CLUSTER BAU SAU SylAU CVASU 

20-21 19-20 16-17 17-18 18-19 16-17 17-18 18-19 16-17 17-18 18-19 17-18 18-19 

01 †fŠZRMZ I cwigvc 38 1 - 2 1 1 1 - - 1 1 - - - 

02 †f±i 44 3 - 1 1 1 - 1 - 1 1 1 - 2 

03 MwZwe`¨v 55 2 - 1 - 1 1 1 1 1 - 1 - 2 

04 wbDUwbqvb ejwe`¨v 67 3 2 - 3 3 3 3 5 - 2 1 3 2 

05 KvR, kw³ I ÿgZv 81 - 1 2 1 - 3 1 3 - 1 2 1 1 

06 gnvKl© I AwfKl© 89 - - 1 1 2 - 1 - 2 1 1 2 1 

07 c`v‡_©i MvVwbK ag© 98 - 1 1 1 2 1 3 1 1 3 1 - 1 

08 ch©ve„wËK MwZ 107 1 2 1 2 - 1 1 1 1 1 1 1 1 

09 Zi½ 115 1 4 1 3 1 - - 1 1 2 1 2 2 

10 
Av`k© M¨vm I M¨v‡mi 

MwZZË¡ 
129 

- 
- 2 - 2 1 - - 1 - 1 3 2 

cÖ_g cÎ †_‡K †gvU cÖkœ 11 10 12 13 13 11 11 12 9 12 10 12 14 

 

c`v_©weÁvb 2q cÎ c„ôv bs 
CLUSTER BAU SAU SylAU CVASU 

20-21 19-20 16-17 17-18 18-19 16-17 17-18 18-19 16-17 17-18 18-19 17-18 18-19 

01 Zvc MwZwe`¨v 139 3 1 3 4 2 - 1 1 2 - 1 3 - 

02 w¯’i Zwor 151 - 1 1 - 1 1 2 1 - 1 2 2 1 

03 Pj Zwor 161 2 3 1 1 1 1 - - 1 - 2 1 3 

04 
Zwor cÖev‡ni †PŠ¤̂K 

wµqv I Pz¤^KZ¡ 
176 - - 1 1 1 - 1 1 2 1 1 - - 

05 
Zwor Pz¤^Kxq Av‡ek I 

cwieZ©x cÖevn 
186 - - 1 1 1 - 1 1 1 1 1 - - 

06 R v̈wgwZK Av‡jvK weÁvb 192 2 1 2 2 2 2 1 1 1 1 1 - - 

07 †fŠZ Av‡jvK weÁvb 206 - 1 1 - 1 - - 1 - 1 - 1 - 

08 
AvaywbK c`v_© weÁv‡bi 

m~Pbv 
213 - - 1 1 1 1 - - 1 - 1 1 1 

09 
cigvYyi g‡Wj Ges 

wbDwK¬qvi c`v_© weÁvb 
223 2 2 1 1 1 3 1 2 1 1 - - - 

10 
†mwgKÛvKUi I 

B‡jKUªwb· 
232 - 1 1 1 1 - 2 - 1 - - - 1 

11 †R¨vwZ©weÁvb 240 - - - - - 1 - - 1 2 1 - - 

wØZxq cÎ †_‡K †gvU cÖkœ 9 10 13 12 12 9 9 8 11 8 10 8 6 

1g I 2q †_‡K †gvU cÖkœ 20 20 25 25 25 20 20 20 20 20 20 20 20 
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c`v_©weÁvb (1g cÎ) 
 

 

 
 
 

†f․Z RMr I cwigvc  Aa¨vq 01 

  

TOPICS 01 K‡qKwU m~Î (mivmwi gyL¯’) 

 

 FORMULA  

 MvwYwZK Mo = 
ivwk¸‡jvi †hvMdj

ivwk msL¨v
, 

 wePz¨wZ = ivwki gvb- MvwYwZK Mo  

 Mo wePz¨wZ = 

wePz¨wZ¸‡jvi †hvMdj

wePz¨wZ msL¨v
, 

 cÖgvY wePz¨wZ = 

wePz¨wZ¸‡jvi e‡M©i mgwó

wePz¨wZ msL¨v
 

  MODEL EXAMPLE 01 
 

GKwU wmwjÛv‡ii •`N©¨ 
7

22
 wgUvi| hw` Dnvi 

AvqZb 16m
3
 nq Zvn‡j Dnvi e¨vm KZ n‡e? 

 Shortcut Soln 
 
wmwjÛv‡ii AvqZb, r

2
l; 

  r
2
l = 16  

22

7
.r

2
 

7

22
 = 16  r

2
 = 16  r = 4 

  e¨vm,  d = 2r = 2  4 = 8m 

 

TOPICS 02 fvwb©qvi aªæeK I jwNô MYb 

 FORMULA  

 fvwb©qvi aªæeK (V.C) = 
s

n
 = 

g~j †¯‥‡ji ÿz`ªZg GK fv‡Mi •`N©¨

fvwb©qvi †¯‥‡ji fvMmsL¨v
  

 jwNô MYb (L.C) = 
cxP (e„ËvKvi †¯‥‡ji GKevi N~Y©‡b •iwLK miY)

e„ËvKvi †¯‥‡ji fvM msL¨v
 

  MODEL EXAMPLE 01 
 

GKwU ø̄vBW K¨vwjcv‡m©i fvwb©qvi †¯‥‡j 50wU fvM 

Av‡Q, hv cÖavb †¯‥‡ji 49 fv‡Mi mv‡_ wg‡j hvq| fvwb ©qvi aªæeK KZ? 

[cÖwZ cm G cÖavb †¯‥‡j 20wU fvM] 

 Shortcut Soln VC = 

1

20

50
 cm = 10

–3
cm = 10

–3
  10

4
 = 10 

  MODEL EXAMPLE 02 
 

GKwU ¯øvBW K¨vwjcv‡m©i cÖavb †¯‥‡ji ¶z`ªZg GK 

N‡ii gvb 1mm Ges fvwb©qvi †¯‥‡ji 30 Ni cÖavb †¯‥‡ji 29 N‡ii 

mgvb| H †¯‥‡ji fvwb©qvi aªæeK n‡e- 

 Shortcut Soln fvwb©qvi aªæeK = 1 – 
29

30
 = 

1

30
 = 0.033mm 

 

TOPICS 03 ÎæwU msµvšÍ 

 FORMULA  

 AvbycvwZK ÎæwU = 
cÖK…Z gvb – cÖvß gvb

cÖK…Zgvb
  100% 

 cig ÎæwU = cÖK…Zgvb – cÖvß gvb| 

 

NETWORK SUPER TRICKS 

% AvqZb ÎæwU = 3 × 

% •`N©¨ ÎæwU 

% †ÿÎdj ÎæwU = 2 × 

% •`N©¨ ÎæwU 

% cwiwa ÎæwU = % 

•`N©¨ ÎæwU 

•`N©¨ ÎæwUi cwie‡Z© e¨vm ev e¨vmva© ÎæwU _vK‡jI GKB m~Î cÖ‡hvR¨ n‡e| 

  MODEL EXAMPLE 01 
  

†Mvj‡Ki e¨vmva© r = (5.3  0.1)m n‡j AvqZb 

wbY©‡qi kZKiv ÎæwU KZ? 

 Shortcut Soln  
0.1

5.3
  3  100% = 5.66% 

  MODEL EXAMPLE 02 
  

GKwU †Mvj‡Ki e¨vmva© cwigv‡c 1.2% fzj n‡j 

H †Mvj‡Ki AvqZb cwigv‡c kZKiv KZ fzj n‡e? 

 Shortcut Soln  AvqZb cwigv‡ci kZKiv ÎæwU = (3  1.2)% = 3.6% 

 

 
 
 

†f±i (VECTOR)  Aa¨vq 02 

  

TOPICS 01 †f±‡ii WU ¸Ydj Ges (AskK / j¤̂vsk / Awf‡¶c) 

 FORMULA  

 †f±‡ii WU ¸Ydj = A


 .B


 = AxBx + AyBy + AzBz = AB cos 

 †f±‡ii µm ¸Ydj = 


A  


B = AB sin  


 = 

zyx

zyx

BBB

AAA

k̂ĵî

  

When 


A.


B = 


A  


B then  = 45 

* Awf‡ÿc : †¯‥jvi ivwk * Dcvsk : †f±i ivwk  

 Awf‡ÿc I Dcvsk welqK m~Îvejx| (D‡jøL¨ Dcvsk AskKI ejv nq|) 

[g‡b ivL‡e hv j¤̂ Awf‡ÿc †m wb‡RB cos] 

(i)  


A eivei 



B Gi j¤^ Awf‡ÿc, Bcos = 



A . 


B

| |


A
 = 



a 


B 

(ii)  


B eivei 



A  Gi j¤̂ Awf‡ÿc, Acos = 



A . 


B

| |


B
 = 



A 


b 

(iii)  


A eivei 



B  Gi Dcvsk =  



A . 


B

| |


A
  



a   ∵ 


a =  



A

| |


A
 

(iv)  


B eivei 


A Gi Dcvsk =  



A . 


B

| |


B
  



b  ∵ 


b =  



B

| |


B
 

  MODEL EXAMPLE 01 
 

 


 k - j2  i2A  I 



 k2  j3  i6B  

`ywU †f±i ivwk| G‡`i ga¨eZx© †KvY wbY©q Ki| 

 Shortcut Soln 
 
Zv‡`i ga¨eZx© †KvY, 

 Cos
BA

BA


.
 = 

222222 )2()3()6()1()2(2

2).1()3.(26.2




 

  ev, = 
499

2612 
= 

7.3

4
 ev, cos = 

21

4
    79  

  MODEL EXAMPLE 02 
 

  



A = 2
ˆ
i + 2

ˆ

j + 
ˆ
k Ges 



B = 6
ˆ
i – 3

ˆ

j + 2 
ˆ
k  n‡j 



B eivei 



A Gi Awf‡¶c n‡e? 

 Shortcut Soln  



B = 6
ˆ
i – 3

ˆ

j + 2 
ˆ
k   



B eivei 



A †f±‡ii Awf‡¶c 

  = 



A.


B

|B|
 = 

12 – 6 + 2

(6)
2
 + (–3)

2
 + (2)

2 =  
8

7
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  MODEL EXAMPLE 03 
 

`yBwU †f±‡ii †¯‥jvi ¸Ydj 18 GKK| G‡`i 

†f±i ¸Yd‡ji gvb 36 GKK| †f±i Ø‡qi ga¨eZx© †KvY? 

 Shortcut Soln ABcos=18 , ABsin = 36  

  =tan
-1

18

36
= tan

-1

3

3
= tan

-1 

3

1
= 30

0       
ABcos = 6 3  

 

TOPICS 02 `ywU †f±i ci¯úi mgvšÍivj 

 FORMULA 
 

 
`ywU †f±i kAjAiA zyx

ˆˆˆ  Ges kBjBiB zyx
ˆˆˆ    

 mgvšÍivj nIqvi kZ©: 

x

x

B

A
=

y

y

B

A
=

z

z

B

A
Ges  | |

A  

B  = 0 

  MODEL EXAMPLE 01 
 

a Gi †Kvb gv‡bi Rb¨ 



A I 



B  mgvšÍivj n‡e 

†hLv‡b 



 k3  j2  i5A  Ges 



 k9  ja  i15B  

 Shortcut Soln 
15

5
=

a

2
  a = 6 

 

TOPICS 03 `ywU †f±i ci¯úi j¤¦ 

 

 FORMULA `ywU †f±i ivwki WU ¸Y‡bi gvb k~b¨ n‡j †f±i ci¯úi j¤^| 

 ỳwU †f±‡ii ga¨eZ©x †KvY †ei Ki‡Z n‡j WU ¸Yb Ki‡Z n‡e| [A


.B


 = 0] 

  MODEL EXAMPLE 01 
  

a Gi gvb KZ n‡j kjiaA ˆˆ2ˆ 


 Ges 

kjaiaB ˆ4ˆˆ2 


 ‡f±iØq ci¯úi j¤̂| 

 Shortcut Soln  2a
2 
– 2a – 4 = 0 

 ev, a
2
–a–2 = 0 

 ev, a
2
–2a+a–2 = 0 

 ev, a(a–2)+1(a–2) = 0 

 ev, a = 2, –1   

 

TOPICS 04 mvgvšÍwi‡Ki †ÿÎdj 

 FORMULA  

 hw` 



A  I 



B  †Kvb mvgvšÍwiK ev i¤̂‡mi mwbœwnZ evû nq Z‡e mvgvšÍwiK 

ev i¤̂‡mi †¶Îdj = 



BA  

 hw` 



A  I 



B  †Kvb wÎf~‡Ri mwbœwnZ evû A_ev i¤̂‡mi KY© n‡j †¶Îdj 

= 
1

2
 



BA   

  MODEL EXAMPLE 01 
 

hw`  k̂î3 A


Ges  ĵ2î B


GKwU 

mvgšÍwi‡Ki ỳwU mwbœwnZ evû nq, Z‡e mvgšÍwi‡Ki †ÿÎdj KZ?  

 Shortcut Soln 

021

103

ˆˆˆ



kji

BA


 k̂6ĵ-î2    

 
2(6)2)1(2)2(  BA


= 41  

TOPICS 05 GKK †f±i I Ae¯’vb †f±i 

 FORMULA 
 

 †Kv‡bv †f±‡ii w`‡K GKK †f±i = 
‡f±i

gvb
 

 


A I 


B Gi jwäi mgvšÍivj w`‡K GKK †f±i =  



A + 


B

| |


A + 


B
   

 


A = x


i + y


j + z


k n‡j |


A| = x
2
 + y

2
 + z

2
  

 †Kvb †f±‡ii mgvšÍivj w`‡K GKK †f±i =  
‡f±i

gvb
 

 


A I 


B Gi mgZ‡ji Dci j¤^ GKK †f±i =  



A


B

| |


A


B
   

  MODEL EXAMPLE 01 
  



R = 4


i – 6


j + 12


k n‡j Gi mgvšÍivj GKK 

†f±i †KvbwU- 

 Shortcut Soln 
 



R = 4


i – 6


j + 12


k

      141961264
222

R   

  mgvšÍivj w`‡K GKK †f±i kji ˆ
14

12ˆ
14

6ˆ
14

4
  = kji ˆ

7

6ˆ
7

3ˆ
7

2
  

  MODEL EXAMPLE 02 
 

kiA ˆˆ


Ges jiB ˆˆ


 †f±iØ‡qi Awfj¤^ 

w`‡K GKK †f±i n‡e| 

 Shortcut Soln kiA ˆˆ


Ges jiB ˆˆ


 

 
k̂

0
1 

ĵ

1
0 

î

1
1BA 


 = kji ˆˆˆ  ,  

 hvi gvb =
222 )1()1()1(  = 3   

 Zv‡`i j¤̂ w`‡K GKK †f±i =

3

ˆ

3

ˆ

3

ˆ kji
  

  MODEL EXAMPLE 03 
 

kjiP


 ˆˆ Ges 

kjiQ


23ˆ2  n‡j PQ


  ‡f±i Gi gvb n‡e, 

 Shortcut Soln 
 



P = 


i + 


j + 


 k Ges 


Q = 2


i + 3


j – 2


 k n‡j PQ


 ‡f±i Gi 

gvb n‡e, PQ


 = Q


 – P


 = )ˆˆˆ(ˆ2ˆ3ˆ2 kjikji  = kji ˆ3ˆ2ˆ   

  |PQ


 | = 1
2
 + 2

2
 + (–3)

2
 = 14  

 

TOPICS 06 mvgvšÍwiK m~Î 

 FORMULA mvgvšÍwiK m~Î t jwäi gvb, R =  cosPQ2QP 22  

 Ges jwäi w`K,






cos

sin
tan

QP

Q


  [R, P Gi mv‡_  †KvY] 

 we‡kl †ÿÎt  = 0 n‡j (ejØq mggyLx), Rmax = P + Q 

  = 180 n‡j ejØq (wecixZgyLx), Rmin = P  Q 

  = 90 n‡j 
22 QPR   Ges 

Q

P1tan  
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 QP 2  Ges jwä eivei wµqv Ki‡j  = 120 

 QP   n‡j 2PR  ,  = 90 

       RQP   n‡j 
0120  Ges 

2


   

 * P = Q n‡j R = 2Pcos 


2
 

 * jwäi †iÄ Rmin  R  Rmax 

 *  = 90 n‡j, Rmax
2
 + Rmin

2
 = 2R

2
 

 

  MODEL EXAMPLE 01 
 

ỳBwU e‡ji jwä 40 N. ej ỳwUi g‡a¨ †QvU ejwUi 

gvb 30 N  Ges GwU jwä e‡ji j¤̂ eivei wµqv K‡i| eo ejwUi gvb KZ? 

 Shortcut Soln  1g ej P = ?  2q ej Q = 30N   jwä, R = 40N 

  2q ej jwäi mv‡_ mg‡Kv‡b AvbZ|  

 

 

 

 

 

  wPÎ n‡Z,    22
3040 P  ev, P=50N  

  MODEL EXAMPLE 02 
 

GKwU e ‘̄‡K 50 N ej Øviv c~e©w`‡K Ges 20 N 

ej Øviv cwðg w`‡Ki mv‡_ 60
0
 †KvY K‡i Uvbv nj| jwä e‡ji gvb I w`K 

KZ? 

 Shortcut Soln 
 
jwä, R

2
 = (50

2
 + (20

2
 + 2.50.20. cos 60

0
   

 ev, R
2
 = 3900 N

2 
  

 ev, R = 62.45N Ges tan  =
0

0

60 cos2050

60sin 20


   = 18.76

0 

  MODEL EXAMPLE 03 
 

`ywU w`K ivwki e„nËg jwä 14 GKK Ges ¶z`ªZi 

jwä 2 GKK| ivwk Ø‡qi gvb KZ? 

 Shortcut Soln 
 
P+Q = 14 Ges P–Q = 2   P = 8 GKK Ges Q = 6 GKK| 

  MODEL EXAMPLE 04 
 

5N I 10N gv‡bi ỳwU ej GKwU KYvi Dci 

Av‡ivwcZ n‡j †Kvb ejwU KYvwUi Dci jwä ej n‡Z cv‡i bv? 

 Shortcut Soln Rmin  R  Rmax: Rmax = (5 + 10N = 15N, Rmin = 10~5 

= 5N myZivs jwä, 15N n‡Z cv‡i Ges 5N n‡Z cv‡i Ges 15N I 5N 

Gi ga¨eZ©x †h †Kvb ej n‡Z cv‡i| Z‡e 5N Gi Kg ev 15N Gi †ewk 

n‡Z cvi‡e bv| 

  MODEL EXAMPLE 05 
 

`ywU w`K ivwki e„nËg jwä 14 GKK Ges ÿz`ªZg 

jwä 2 GKK| ejØq ci¯úi j¤̂fv‡e wµqv Ki‡j jwä KZ? 

 Shortcut Soln R
2

max + R
2

min = 2R
2

per
 
 [  = 90

0 
n‡j] 

   14
2
 + 2

2
 = 2R

2
per    

  Rper = 10 GKK 

  MODEL EXAMPLE 06 
  

`ywU †f±i ivwki cÖ‡Z¨KwUi gvb 5 GKK| Zviv 

GKB we› ỳ‡Z ci¯úi 120
0
 †Kv‡Y wµqv K‡i| Zv‡`i jwäi gvb KZ? 

 Shortcut Soln P=Q n‡j Ges  =120
0
 n‡j P=Q=R nq 

  jwäi gvb (R)=5 GKK 

 Note : g‡b ivL‡e : P=Q=R n‡j  =120
0
 nq 

  MODEL EXAMPLE 07 
  

‡f±i B.A


Ges C


Gi gvb h_vµ‡g  5,12 Ges 13 

GKK Ges CBA


 | †f±i A


 Ges  B


Gi ga¨eZx †Kvb KZ? 

 Shortcut Soln =cos
-1

 
C

2
 – A

2
 – B

2

2AB
 =

5.12.2

51213 222 
=cos

-1
o =90 

  MODEL EXAMPLE 08 
 

A


 I  B


‡f±i ỳwU Ggb †h , BA


 = BA


 | 

†f±iØ‡qi ga¨eZx© †KvY KZ? 

 Shortcut Soln BA


 = BA


 n‡j =90
0
 ev 

2


 nq 

 

TOPICS 07 b`x cvivcvi I † ª̄vZ msµvšÍ 

 FORMULA †mvRv cvivcvi: jwä, R = v
2
 – u

2
 

  = cos
–1

 



–u

v
    u = †¯ªv‡Zi †eM; v = †b․Kvi †eM 

 t = 
d

R
 = 

d

v
2
 – u

2 

AvovAvwo cvivcvi: R = u
2
 + v

2
 + 2uv cos 

 t = 
d

R
 = 

d

vsin
 

 †¯ªv‡Zi AbyK~j, u + v 

 †¯ªv‡Zi cÖwZK~j, v – u 

 R = jwä; d = b`xi cÖ¯’; t = b`x cvi nIqvi mgq 

  MODEL EXAMPLE 01 
  

cÖwZ N›Uvq 1800m ‡e‡M 240 m cÖk¯Í GKwU b`x 

wbw`©ó w`‡K cÖevwnZ n‡”Q Ges cÖwZ N›Uvq 3600m †e‡M m uvZvi mÿg 

GKRb muvZviæ GKwU wecixZ we›`y‡Z †h‡Z B”QzK| †m †Kvb w`K eivei 

muvZvi †`‡e| 

 Shortcut Soln 
 
b x̀i †ÿ‡Î †mvRv Aci we›̀ y / wecixZ we›̀ y‡Z †h‡Z n‡j 120

0
 eivei 

mvuZvi ẁ ‡Z nq| 

  MODEL EXAMPLE 02 
 

‡Kvb GKwU b`x‡Z GKwU ùv‡oi †b․Kvi †eM 

†¯ªv‡Zi AbyK~‡j N›Uvq 18 km Ges cÖwZK~‡j N›Uvq 6km| †b․KvwU‡K 

†Kvb w`‡K Pvjbv Ki‡j Zv †mvRv Aci cv‡o †cu․Qv‡e Ges †b․KvwU KZ 

†e‡M Pj‡e? 

 Shortcut Soln  cos = –
v

u
=

12

6
 = –

2

1
= cos120

0
  

 ev  = 120
0
,  V= 22 uv  =

22 612  =6 3 =10.39kmh
-1

 

  MODEL EXAMPLE 03 
 

GKRb †jvK †mªvZnxb Ae ’̄vq 100m cÖk¯Í GKwU 

b`x 4 wgwb‡U †mvRvmywR muvZwi‡q cvi n‡Z cv‡i| wKš‘ †mªvZ _vK‡j †mB 

GKB c‡_ 5 wgwb‡U G‡K AwZµg Ki‡Z cv‡i| †mªv‡Zi MwZ‡eM †ei Ki| 

 Shortcut Soln  b`xi cÖk¯Í d = 100m 

  †¯ªvZ bv _vK‡j muvZviæi †eM v = 
100

4
 = 25m/min  

  †mªvZ _vK‡j, †eM, A_©vr jwä‡eM 

 w = 
100

5
 = 20m/min  †mªv‡Zi †eM u = v

2
 – w

2
  

  u = 25
2
 – 20

2
 = 625 – 400 = 225= 15m/min 

[ïaygvÎ †mvRvmywR AwZµg Kivi †ÿ‡Î] 

  MODEL EXAMPLE 04 
 

b`x‡Z †mªvZ 3kmh
–1

 †e‡M cÖevwnZ n‡”Q| GKRb 

gvwS †mªv‡Zi mv‡_ 30
0
 †KvY K‡i 4kmh

–1 
†e‡M †b․Kv Pvjv‡”Q| b`xwU 

2km PIov n‡j GK Zxi †_‡K iIbv n‡q Aci Zx‡i †cu․Qv‡Z gvwSi KZ 

mgq jvM‡e? 

 Shortcut Soln 
 
b`x cvi n‡Z cÖ‡qvRbxq mgq 

 = 
b`xi we Í̄vi (cÖk Í̄Zv)

we¯Ívi eivei †b․Kvi †e‡Mi Dcvsk
 = 

2

4sin30
 = 1hr  

 

O 
A 

C 

B 

Q 

R 

P 
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MwZwe`¨v (DYNAMICS)  Aa¨vq 03 

  

TOPICS 01 Mo‡eM msµvšÍ 

 FORMULA   Mo ª̀æwZ = 

†gvU AwZµvšÍ ~̀iZ¡

†gvU mgq
 

 Mo‡eM = 

†gvU miY

†gvU mgq
 

 NETWORK SPECIAL: GKwU e ‘̄ u1 †eM wb‡q hvÎv we› ỳ‡Z †c․‡Q 

u2 †e‡M c~‡e©i ’̄v‡b wd‡i Avm‡j  Mo ª̀æwZ = 
2u1u2

u1 + u2
  

 

  MODEL EXAMPLE 01 
 

GKwU e ‘̄ 10ms
–1

 †eM wb‡q hvÎv K‡i MšÍ‡e¨ 

†cu․‡Q cybivq 5ms
–1

 †e‡M hvÎvwe›`y‡Z wd‡i Avm‡j Mo ª̀æwZ KZ? 

 Shortcut Soln Mo ª̀æwZ = 
2u1u2

u1 + u2
 = 

2 × 10 × 5

10 + 5
 = 6.67 ms

–1
 

 

TOPICS 02 Z¡iY msµvšÍ 

 FORMULA  

 e¯‘i t Zg †m‡K‡Û AwZµvšÍ ~̀iZ¡, Sth = u + 
1

2
a (2t  1) 

 mylg Z¡i‡Y t1 Zg †m‡K‡Û  S1  m `~iZ¡ I t2 Zg †m‡K‡Û S2  m ~̀iZ¡ 

AwZµg Ki‡j Z¡iY,

21

21

tt

ss
a




  

 cZbkxj e ‘̄ GKwU wbw`©ó †m‡K‡Û h `~iZ¡ AwZµg K‡i cieZx© †m‡K‡Û 

e¯‘wU (h + g) ~̀iZ¡ AwZµg Ki‡e| 

 a = 
dv

dt
 

  MODEL EXAMPLE 01 
 

mylg Z¡iY m¤úbœ GKwU Mvox 2nd †m‡K‡Û 10 m 

I 3rd †m‡K‡Û 20 m `~iZ¡ AwZµg Ki‡j MvwowUi Z¡iY KZ? 

 Shortcut Soln 
21

21

tt

ss
a






23

1020




 2s/m10  

  MODEL EXAMPLE 02 
 

GKwU †ij Mvwo †ókb Z¨vM Kivi ci 4 ms
-2
 

Z¡i‡Y Z¡wiZ n‡”Q| 20Zg †m‡K‡Û †ijMvwowU KZ ~̀iZ¡ AwZµg Ki‡e| 

 Shortcut Soln  1t2a
2

1
sth    

S20 = ½.4 (2.20 – 1 = 239 = 78m 
 

TOPICS 03 cÖvm msµvšÍ 

 FORMULA  

 vx
0
 = v0cos; vy0

 = v0sin  

 vx = v0cos [ax = 0]; vy = v0sin – gt [ay = – g] 

 v = vx
2
 + vy

2
;  

 x = v0cost; y = v0sin t – 
1

2
gt

2
 

 y = xtan – 
gx

2

2vo
2
cos

2


 

 tan = 
4H

R
  

 v
2
 = u

2
 + 2gh 

 †Kvb `vjv‡bi Qv` †_‡K Avbyf~wgK eivei wb‡ÿc Kiv n‡j, 

 v = u
2

 + (g.t)
2
 

  MODEL EXAMPLE 01 
 

 GKwU cÖ‡¶cK‡K f‚wgi mv‡_ 60†Kv‡Y 3 m/s 

†e‡M wb‡¶c Kiv n‡j m‡e©v”P D”PZvq cÖ‡¶cKwUi †eM KZ n‡e?   

 Shortcut Soln 
 
V = VX cos = 3  cos60 = 

3

2
 ms

–1
    [∵ Vy = 0] 

  MODEL EXAMPLE 02 
 

 GKwU cvnv‡oi P~ov †_‡K GKwU ej Avbyf~wgK fv‡e 

40ms
–1

 ª̀ywZ‡Z wb‡¶c Kiv nj| evZv‡mi evav bv _vK‡j  3S c‡i ª̀ywZ KZ 

n‡e? 
 Shortcut Soln  t †m‡KÛ c‡i †eM, v = u

2
 + (g.t)

2
 = (40)

2
 + (9.8  3)

2
 

= 49.65ms
–1

 

  MODEL EXAMPLE 03 
 

GKwU e ‘̄‡K 40ms
-1
 ‡e‡M Avbyf~wg‡Ki mv‡_ 60

0
 

†Kv‡Y wb‡¶c Kiv nj| Avbyf~wgK cvjøv KZ? 

 Shortcut Soln 
g

u
R

2sin2

 =
8.9

)60.2(sin)40( 2 
=141.39m 

 

TOPICS 04 ey‡jU I Z³v msµvšÍ 

 FORMULA  

 GKwU ey‡jU †Kvb Z³vi wfZ‡i s GKK †f` Kivi ci †eM 
1

n
 Ask nviv‡j, 

Av‡iv †f` Ki‡e, S = 
s(n – 1)

2

2n – 1
 [n > 1] 

 †eM A‡a©K nviv‡j n = 2, S = 
s(2 – 1)

2

(4 – 1)
 = 

s

3
 ;  †eM 

1

3
 nviv‡j n = 3, S 

= 
4s

5
 ;  †eM 

1

4
 A‡a©K nviv‡j n = 4, S = 

9s

4
 

 we.`ª.t †eM 75% nq gv‡b nvivq 25% = 
1

4
 Ask; †eM 

1

3
 nq gv‡b nvivq 1 

– 
1

3
 = 

2

3
 = 

1

3

2

    n = 
2

3
 

 ivB‡d‡ji ¸wji †eM n ¸Y Kiv n‡j n
2
 wU Z³v †f` Ki‡e| 

 A_©vr, Z³v = (†eM)
2
  

 n msL¨K Z³v †f` Ki‡Z n‡j ey‡j‡Ui †eM Ki‡Z n‡e n ¸Y| 

 A_©vr, †eM = Z³v 

 

  MODEL EXAMPLE 01 
  

ivB‡d‡ji ¸wj GKwU Z³v‡K wVK †f` Ki‡Z 

cv‡i| hw` ¸wji †eM Pvi¸Y Kiv nq, Z‡e Abyiƒc KqwU Z³v †f` Ki‡Z 

cvi‡e| 

 Shortcut Soln  Z³vi msL¨v = (†eM)
2
 = (4)

2
 = 16wU 

  MODEL EXAMPLE 02 
 

GKwU jÿ¨¯’‡j ¸wj †Quvov n‡jv| 0.06m †f` 

Kivi ci ¸wjwUi †eM A‡a©K n‡q †Mj| ¸wjwU Avi KZ ~̀i †f` K‡i 

hv‡e? 

 Shortcut Soln : †eM A‡a©K n‡j ev nviv‡j, s = 
s

3
 = 

0.06

3
 = 0.02m 

 

TOPICS 05 •iwLK MwZi mgxKiY msµvšÍ 

 FORMULA  

 v = u + at     s = ut + 
1

2
 at

2
    

 s = 



u + v

2
  t   s = vt [mg‡e‡Mi †ÿ‡Î] 

 v
2
 = u

2
 + 2as    v = 

ds

dt
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  MODEL EXAMPLE 01 
 

0.006 kg fi wewkó GKwU ey‡jU 120 m/s †e‡M 

w ’̄i j¶¨e ‘̄‡Z we× n‡q 0.01 s c‡i †_‡g †Mj| j¶¨e ‘̄i Af¨šÍ‡i ey‡jUwU 

KZUzKz ~̀iZ¡ AwZµg Ki‡e? 

 Shortcut Soln 
 
s = 

2

vu 
 t = 

2

0120 
 0.01 = 0.6 m 

  MODEL EXAMPLE 02 
 

 GKwU Mvwo mij •iwLK c‡_ w¯’i Ae ’̄v †_‡K 

2ms
–2

 Z¡i‡Y 5 s Pjj, Gici mg‡e‡M 10 s P‡j Zvici mgg›`‡b 3 s 

Pjvi ci Zvi MwZ‡eM nj 7 ms
–1

| D³ g›`‡bi gvb KZ wQj?  

 Shortcut Soln 
 
v = u + at ev v = 0 + 2  5 = 10 m/sec   v1 = 7 m/sec  

     g›`b 
t

vv
a 1
   ev, 

3

710 
a =1 m/sec

–2
 

 

TOPICS 06 MwZi we‡kl NUbv msµvšÍ 

 FORMULA  

cošÍ e ‘̄ (u = 0) Lvov wbwÿß e¯‘ wgbvi n‡Z wbwÿß e¯‘ 

v = gt 

v
2
 =2gh v = 2gh  

h = 
1

2
 gt

2
   t = 

2h

g
 

v = u – gt 

v
2
 = u

2
 – 2gh 

h = ut – 
1

2
 gt

2 

v = – u + gt 

h = – ut + 
1

2
 gt

2
 

 

 

  MODEL EXAMPLE 01 
 

GKwU e¯‘‡K 19.6m D”PZv †_‡K †d‡j †`Iqv 

n‡jv, f~wg ¯úk© Kiv g~û‡Z© e ‘̄wUi †eM KZ? 

 Shortcut Soln v = 2gh = 2  9.8  19.6 = 19.6 ms
1

   

  MODEL EXAMPLE 02 
 

GKwU wgbv‡ii P~ov n‡Z 3ms
–1

 †e‡M Dc‡ii w`‡K 

GKwU cv_i wb‡ÿc Kiv n‡j 2sec ci f~wg‡Z cwZZ nq| wgbv‡ii D”PZv KZ? 

 Shortcut Soln  h = – (3 × 2) + 
1

2
 × 9.8 × 2

2
 = 13.6m 

 

TOPICS 07 e„ËvKvi c‡_ ‣iwLK †eM msµvšÍ 

 FORMULA 
 

 v = r  s = r 
 

 a = r   = 
2N

t
 = 

2

T
  

  MODEL EXAMPLE 01 
 

GKwU KYv 4.5m e v̈mv‡a©i GKwU e„ËvKvi c‡_ cÖwZ 

wgwb‡U 225 evi Ave©Zb K‡i| Gi ‣iwLK †eM n‡e? 

 Shortcut Soln v = r 

=
t

rn2
= 5.4

60

22514.32



=105.975=106ms

-1
  

 

 
 
 
wbDUwbqvb ejwe`¨v  Aa¨vq 04 

  

TOPICS 01 ej, fi I Z¡i‡Yi g‡a¨ m¤úK© 

 FORMULA  

  F = ma [e‡ji mKj AsK GB m~‡Î] 

 mg  evav = ma  [evav †`Iqv _vK‡j GB m~Î] a = 
dv

dt
; a = 

v  u

t
;  

a = 
v

2
  u

2

2s
; a = 

v
2

2s
  [hLb u = 0];  a = 

2s

t
2   [u = 0]; a = 

s2  s1

t2  t1

 

  MODEL EXAMPLE 01 
 

hw` 10 g f‡ii ey‡jU GKwU e›`y‡Ki 20cm 

e¨v‡i‡ji g‡a¨ 200m/s †eM cvq Zvn‡j Z¡ibKvix ej KZ? 

 Shortcut Soln  F =  m
s

uv

2

~ 22

= ev, 0.01
 

N3
22

10
2.02

0~200



 

GLv‡b t1=4s    t2 = 8–4 = 4s 

  MODEL EXAMPLE 02 
 

30kg f‡ii GKwU e ‘̄i Dci KZ ej cÖ‡qvM 

Ki‡j 1 wgwb‡U Gi †eM 36kmh
1

 e„w× cv‡e| 

 Shortcut Soln  †eM e„w× = vu = 36km/h =
110

6.3

36  ms ; 

t

uv
mF

)( 
  = N5

60

10
30   

  MODEL EXAMPLE 03 
 

5 †KwR f‡ii GKwU ej †mvRv wb‡Pi w`‡K co‡Q| 

evZv‡mi evav 4 wbDUb n‡j H ejwUi Z¡iY KZ? 

 Shortcut Soln  mg  Fk = ma    a = 
5  9.8  4

5
 = 9 ms

2
  

 

TOPICS 02 wjd‡Ui Z¡i‡Yi ZviZg¨ msµvšÍ 

 FORMULA  

 a  Z¡i‡Y wjdU Dc‡i DVv‡j, F = m(g+ a);  

 or,  a g›`‡b wb‡P bvg‡j, F = (g + a) 

 a Z¡i‡Y wjdU †Kvb wb‡P bvgv‡j, F = m(g – a);  

 or,  a g›`‡b Dc‡i DV‡j, F = m(g  a) 

 Lvov Dc‡ii w`‡K mg‡e‡M DVv‡j, F = mg [a = 0] 

 Dc‡i DVv‡Z cÖ‡qvRbxq mgq,
ag

h2
T


  

 Dci n‡Z bvg‡Z cÖ‡qvRbxq mgq
ag

h2
T


  

  MODEL EXAMPLE 01 
 

 iwki mvnv‡h¨ 2kg f‡ii GKwU e¯‘‡K Lvov  

Dc‡ii w`‡K 1ms
–2

 Z¡i‡Y Uvbv n‡”Q| iwki Uvb KZ? 

 Shortcut Soln  F = m(g + a) = 2(9.8 + 1) = 21.6N 

  MODEL EXAMPLE 02 
  

GKwU wjdU 2m/s
2
 Z¡i‡Y wb‡P bvg‡Q| wjd‡Ui 

†g‡Si 1m Dci †_‡K GKwU ej‡K w¯’i Ae ’̄v †_‡K †Q‡o †`Iqv nj| g = 

10m/s
2 
 aiv n‡j wjd‡Ui †g‡S ¯úk© Ki‡Z ejwUi mgq jvM‡e-  

 Shortcut Soln 
 

ag

h
t




2  
210

12




   

8

2


2

1
  = 0.5 sec. 

 

TOPICS 03 NvZ ej I e‡ji NvZ msµvšÍ 

 FORMULA  

 NvZej= ma
t

uv
m

t

mumv
F 







 



 =fi‡e‡Mi cwieZ©‡bi nvi 

 e‡ji NvZ, mumvtFJ ~.  = P = fi‡e‡Mi cwieZ©b| 

 †eMØq wecixZgyLx n‡j e‡ji NvZ J = m (v + u) 

  †eMØq GKB w`‡K n‡j e‡ji NvZ J = m(v  u) 

  MODEL EXAMPLE 01 
  

Avbyf~wgK w`‡K MwZkxj 2kg f‡ii GKwU †j․n 

†MvjK 5ms
-1
 ‡e‡M GKwU †`qv‡j j¤^fv‡e av°v †L‡q 3ms

-1
 ‡e‡M wecixZ 

w`‡K wd‡i †Mj| e‡ji NvZ- 

 Shortcut Soln  e‡ji NvZ, J = m(v + u)  (‡eMØq wecixZ w`‡K) = 2(5 + 3) 

= 2  8 =16kgms
–1
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TOPICS 04 Nl©Y msµvšÍ 

 FORMULA  

 w¯’wZ Nl©Y ¸Yv¼, s = 
Fs

R
 Ges R = mg,s = 

f(s)(max)

FN
  

 k = 
f(k)

FN
 , k = 

Fk

R
 , k = 

Fk

mg
  

 MZxq Nl©Y ¸Yv¼, k =
R

Fk =
mg

Fk = 
a

g
 [Fk = ma] 

 wbðj †KvY, f = tan
1

(s) 

  MODEL EXAMPLE 01 
  

`ywU Z‡ji ga¨Kvi w¯’i Nl©Y ¸Yv¼ 
1

3
 n‡j Nl©Y 

†KvY KZ?
 

 Shortcut Soln  Nl©Y †KvY, s = tan
–1

(s) = tan
–1

(
1

3
) = 30   

  MODEL EXAMPLE 02 
  

3kg f‡ii GKwU eøK‡K GKwU Avbyf~wgK Z‡ji 

Dci w`‡q KZ e‡j Uvb‡j e ‘̄wU mg‡e‡M Pj‡e? (MZxq Nl©Y ¸Yv¼ = 0.1) 

 Shortcut Soln NmgF s 94.238.91.0  
 

 

TOPICS 05 i‡KU msµvšÍ 

 FORMULA  

 i‡K‡Ui Dci wµqvkxj jwäZ¡iY  a =
M

Vr









dt

dm
 – g GLv‡b 









dt

dm
n‡jv 

R¡vjvbx wbM©g‡bi nvi| 

 i‡K‡Ui †ÿ‡Î DaŸ©gyLx av°v ej,  F = Vr.
dt

dm
 

 i‡K‡Ui Z¡iY, )
dt

dm
(

M

1

M

F
a  . Vr  g [gnvKl© †ÿ‡Îi wfZ‡i _vK‡j] 

 

  MODEL EXAMPLE 01 
 

10,000kg R¡vjvbxmn GKwU i‡K‡Ui fi 

15000kg| R¡vjvbx hw` 200 kg/s nv‡i cy‡o i‡K‡Ui mv‡c‡¶ 2000m/s 

†e‡M wbM©Z nq, Zvn‡j i‡K‡Ui Dci cÖhy³ av°v ev _ªvó KZ?
 

 Shortcut Soln 
 
F = 

dm

dt
. 
vr = 200 × 2000 = 4 × 10

5
N 

 

TOPICS 06 fi‡e‡Mi msi¶Y m~Î msµvšÍ 

 FORMULA (†Kej msNl© n‡j cÖ‡hvR¨) 

 m1 f‡ii GKwU e ‘̄ u1 †e‡M Pj‡Q| Gi fi cwieZ©b n‡q m2 n‡j, hw` 

bZzb †eM u2 nq Z‡e, m1u1 = m2u2 

 m f‡ii e¯‘ av°vi ci m1, m2, m3 f‡ii wZbwU UzKivq cwiYZ n‡q, u1, 

u2, u3 f‡ii wZbwU UzKivq cwiYZ n‡q u1, u2, u3 †e‡M Pj‡j G‡`i 

cÖ‡Z¨‡Ki fi‡eM mgvb n‡e| A_©vr m1u1 = m2u2 = m3u3  

 m1 I m2 f‡ii `ywU e¯‘ h_vµ‡g u1 I u2 †e‡M GKB w`‡K MwZkxj n‡j 

wgwjZ e¯‘i †eM, v = 
m1u1 + m2u2

m1 + m2
 

 m1 I m2 f‡ii `ywU e¯‘ h_vµ‡g u1 I u2 †e‡M wecixZ w`‡K Pj‡Q| 

e¯‘Øq wgwjZ nIqvi ci †eM  v = 
m1u1  m2u2

m1 + m2
 

 m1 f‡ii GKwU e ‘̄ u1 †e‡M m2 f‡ii GKwU w ’̄i e ‘̄‡K av°v w`‡j, av°vi 

ci wgwjZ e¯‘Ø‡qi †eM v = 
m1u1

m1 + m2
 
 

 MV = mv (ivB‡dj – ey‡jU, †b․Kv-gvwS-†fjv-gvwS, K¨viv‡gi ÷ªvBK-

K¨viv‡gi ¸wU) m = †QvU e ‘̄i fi, v = †QvU e ‘̄‡eM| 

 e›`y‡Ki cðvr †e‡Mi Rb¨, 

M

mv
V   [g‡b ivL‡e] 

 hw` cðvr †eM bv e‡j e› ỳ‡Ki †eM V =  
mv

M
  

  MODEL EXAMPLE 01 
  

10g f‡ii GKwU ey‡jU 3 kg f‡ii GKwU e› ỳK 

†_‡K 300 ms
–1

 †e‡M †ei n‡j e›`y‡Ki cðvr †eM- 

 Shortcut Soln 
 
e›`y‡Ki †¶‡Î, MV + mv = 0   

 
 e› ỳ‡Ki cðvr †eM, V =

M

mv
= 

3

30001.0 
= 1ms

–1
  

  MODEL EXAMPLE 02 
 

1.20 m/s †e‡M Pjgvb 1000 kg f‡ii GKwU UªvK 

1500 kg f‡ii GKwU w ’̄i UªvK‡K av°v w`‡q GKmv‡_ hy³ n‡q †h †e‡M 

Pj‡Z _vK‡e- 

 Shortcut Soln 
 01.01

1000001.011

21

2211











mm

umum
V

15001000

)01500()2.11000(




 

  = 0.48 ms
–1

 

 

TOPICS 07 iv Í̄vi e¨vswKs msµvšÍ 

 

 FORMULA   tan = 
x

h

rg

v2

   

  MODEL EXAMPLE 01 
 

GKwU iv Í̄v 50m e v̈mv‡a© euvK wb‡q‡Q| H ’̄v‡b iv Í̄vwU 

5m PIov Ges Gi †fZ‡ii wKbviv n‡Z evB‡ii wKbviv 0.5m DPuy| m‡e©v”P KZ 

†e‡M H ’̄v‡b wbivc` euvK †bqv m¤¢e? 

 Shortcut Soln  
x

h

rg

v2

 ev, 
5

5.08.950

x

rgh
v


 = 7ms

–1
  

 
 

TOPICS 08 RoZvi åvgK msµvšÍ 

 FORMULA  

 miæ I mylg `‡Ûi ga¨we›`y w`‡q I Zvi •`‡N©¨i Awfj¤^fv‡e AwZµvšÍ 

A‡¶i mv‡c‡¶ N~Y©vqgvb H `‡Ûi RoZvi åvgK, I = 
m

12
 l

2
  

 miæ I mylg `‡Ûi GK cÖvšÍ w`‡q I Zvi •`‡N©¨i j¤^fv‡e AwZµvšÍ A‡¶i 

mv‡c‡¶ Zvi RoZvi åvgK, I = 
1

3
 ml

2
  

 wbR A‡¶i PZzw`©‡K N~Y©vqgvb GKwU wb‡iU †Pv‡Oi wmwjÛv‡ii RoZvi 

åvgK, I = 
1

2
 mr

2
 

 fvi‡K› ª̀Mvgx I cÖ‡¯’i mgvšÍivj A¶ mv‡c‡¶ AvqZvKvi cv‡Zi RoZvi 

åvgK, I = 
ml

2

12
  

 fvi‡K› ª̀Mvgx I Z‡ji j¤̂ eivei A¶ mv‡c‡¶ AvqZvKvi cv‡Zi RoZvi 

åvgK, I = 
12

m
(l

2
 + b

2
)  

 wb‡iU †MvjK ev c„w_exi †¶‡Î RoZvi åvgK, I =
5

2
mr

2
 

 K PµMwZi e¨vmva© n‡j RoZvi åvgK, I = mK
2
 

 
x 

h 
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 ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  

  MODEL EXAMPLE 01 
 

†Kv‡bv A¶ mv‡c‡¶ GKwU e ‘̄i RoZvi åvgK 

200 kg.m
2
| D³ A¶ mv‡c‡¶ e¯‘wUi PµMwZi e¨vmva© KZ? (e¯‘wUi 

IRb 19.6 N) 

 Shortcut Soln  e ‘̄i fi, m = kg2
8.9

6.19
 ; RoZvi åvgK, I = mK

2
  

  K
2
 = 

m

I
 K = 

m

I
= 

2

200
= 10 m 

  MODEL EXAMPLE 02 
 

fvi‡K› ª̀Mvgx Ges Z‡ji mwnZ j¤^ eivei A¶ 

mv‡c‡¶ GKwU AvqZvKvi cv‡Zi RoZvi åvgK 8kgm
2
| cvZwUi cȪ ’ 1m 

Ges fi 24 kg n‡j •`N©¨ KZ? 

 Shortcut Soln  RoZvi åvgK, I =
12

1
m(ℓ

2
 + b

2
) 

  8 = 
12

1
24 (ℓ

2
 + 1

2
)    ℓ = 3 m 

 
 

TOPICS 09 myZvi Uvb msµvšÍ 

 FORMULA  

 kxl© we› ỳ‡Z Uvb T = 
mv

2

r
 – mg  

 e„‡Ëi †K‡› ª̀i mv‡_ GK †j‡f‡j Uvb T = 
mv

2

r
   

 e„‡Ëi me©wbgœ we›`y‡Z myZvi Uvb T = 
mv

2

r
 + mg 

  MODEL EXAMPLE 01 
 

 4 kg f‡ii GKwU e ‘̄ 12 m/s wbw`©ó †e‡M 6 m 

e¨vmv‡a©i e„ËvKvi c‡_ Nyi‡Q, GLv‡b †K›`ªgyLx e‡ji gvb- 

 Shortcut Soln  T ev F =  

r

2mv
 

6

2)12(4
 N96   

 

TOPICS 10 
†K․wYK †eM, •iwLK †eM Gi m¤úK© I †K․wYK 

MwZkw³ msµvšÍ 

 FORMULA   Ek= 
1

2
 I

2
 = 

L
2

2I
,   = 

2N

t
   

 L = I = mr
2 
= mvr = rp  



L = 

r  



P = rp sin 

 v = .r   s = r 

 a = r  

  = 


r  × 



F 

  = I evjwZ n‡Z co‡e bv, v = gr   

   = 
g

r
 

 

  MODEL EXAMPLE 01 
 

4kg f‡ii GKwU evjK bvMi †`vjvq P‡o 20m 

e¨v‡mi e„ËvKvi c‡_ 6rpm †K․wYK †e‡M Nyi‡Q| evjKwUi †K․wYK fi‡eM 

wbY©q Ki? 

 Shortcut Soln  L = I = mr
2 
× 

2n

T
 = 4 × (10)

2 
× 

2×6

60
 = 80 kgms

–1
    

 

  MODEL EXAMPLE 02 
 

10kg f‡ii GKwU PvKvi Dci 10Nm UK© cÖ‡qvM 

Kiv n‡j 4rads
-2

 †K․wYK Z¡iY m„wó nq| PvKvwUi N~Y©b RoZv I PµMwZi 

e¨vmva© wbY©q Ki? 

 Shortcut Soln 
 
 = I  I = 




 = 

10

4
 = 2.5kg–m

2
 Ges I = mr

2
  

ev, 2.5 = 10r
2
 ev r = 0.5m 

 
 
 

KvR, kw³ I ¶gZv  Aa¨vq 05 

  
 

TOPICS 01 KvR msµvšÍ 

 FORMULA KvR = e¨wqZ kw³i cwigvY = MwZkw³i cwieZ©b ev 

w¯’wZkw³i cwieZ©b: 

 W = 

F.


s  = Fs cos = mgs cos:  (i) W = Fs (cos1 – cos2) (miY 

Avbyf~wgK eivei); (ii) W = mgs sin  Abyf~wgi mv‡_ †KvY m„wó 

Ki‡j| (iii) W = mgs cos  †`qv‡ji mv‡_ †KvY m„wó Ki‡j| 

 n msL¨K BU w`‡q ¯§„wZdjK •Zwi Ki‡Z K…ZKvR, W = mgh 
n(n1)

2
 

 [m = B‡Ui fi, h = GKwU B‡Ui D”PZv, n = B‡Ui msL¨v] 

 

  MODEL EXAMPLE 01 
 

6N ej †Kvb wbw`©ó f‡ii e ‘̄i Dci wµqv Kivq 

e¯‘wU e‡ji w`‡K 60° †KvY Drcbœ K‡i 10m `~‡i m‡i †Mj| Kv‡Ri 

cwigvY KZ? 

 Shortcut Soln  KvR, w = FS cos= 6×10 cos60° = 30j 

  MODEL EXAMPLE 02 
 

GKwU KYvi Dci 



F = (10


i + 10


j + 10


k) N ej 

cÖ‡qvM Ki‡j KYvwUi miY nq 



r = (2


i + 2


j – 2


k) m| ej KZ…©K 

m¤úvw`Z KvR KZ n‡e? 

 Shortcut Soln 
 
KvR W = 



F.


r  = (10


i + 10


j + 10


k)N . (2


i + 2


j – 2


k) 

 = (10  2) + (10  2) – (10  2) = 20J 

  

TOPICS 02 kw³ msµvšÍ 

 FORMULA  

 MwZkw³, 
2

2

1
mvEk  = 

P
2

2m
 ; Ek  v

2
 ev v  EK; v2 = 1vn   

 [n = MwZkw³i ¸Y, v2 = P~ovšÍ †eM]; EkP
2
 ev P EK ; P = 

2Ek

v
  

 (i) f~wg ¯úk© Kivi g~û‡Z©, Ek = Ep = mgh;  (ii) 
1
/2 mv

2
 = Fs;   

 (iii) KvR-kw³ I Dccv`¨, K…ZKvR = MwZkw³i cwieZ©b, W = 
1

2
 m (v1

2 

 v2
2
) ( ỳwU †e‡Mi †¶‡Î) 

 †h †Kvb mg‡qi wefekw³, mghEp   ; EP  h  

 (i) kw³i AcPq, E = mg(h  x);   (ii) mgh = Fs    

 w¯cÖs Gi Rb¨, F = kx   mg = kx; W =
2

2
1 kx = 

F
2

2k
  

 [x  ms‡KvPb  ev cÖmviY, k w¯cÖs aªæeK] 

 †Kvb e ‘̄‡K h D”PZv n‡Z †Q‡o w`‡j hvÎv c‡_i †Kv‡bv we› ỳ‡Z, 

 Ep = mgx, Ek = mg(h – x) 

 

NETWORK SPECIAL   

 h D”PZv n‡Z e ‘̄‡K †Q‡o ‡`qv n‡jv, x D”PZvq MwZkw³ w ’̄wZkw³i n ¸Y 

n‡j, x =
1n

h


  

 w¯’wZkw³ MwZkw³i n ¸Y n‡j, x =
1n

nh


[w¯’wZ kw³ I MwZ kw³ mgvb 

n‡j n = 1] 
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 ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  

  MODEL EXAMPLE 01 
  

16kg Gi GKwU †evgv we‡ùvwiZ n‡q 4kg I 

12kg Gi `ywU LÛ nj| 12kg f‡ii †eM 4ms
-1
 n‡j Ab¨ UzKivwUi MwZ 

kw³ KZ?  

 Shortcut Soln 2211 vmvm 
 
ev, 

1

1

22
1 12

4

412 





 ms
m

vm
v ; 

 

JvmEk 288)12(4
2

1

2

1 22

111
   

  MODEL EXAMPLE 02 
  

GKwU Mvox 36 km/hr †e‡M MwZkxj| cÖvq †Kvb 

†e‡M Pj‡j MvoxwUi MwZkw³ wØ¸Y n‡e?  

 Shortcut Soln 
 
v2 = nv1  

6.3

36
2  14 m/sec 

  MODEL EXAMPLE 03 
  

30m D”PZv †_‡K GKwU e ‘̄‡K webv evavq co‡Z 

w`‡j †Kvb D”PZvq MwZkw³ wefekw³i wØ¸Y n‡e? 

 Shortcut Soln 
 
x = 

30

 2 + 1
 = 10m 

  MODEL EXAMPLE 04 
 

‣iwLK fi‡eM 60% evo‡j MwZkw³ e„w× cvq-  

 Shortcut Soln E  P
2  
 2E = 11

2

1

2

1

2 E56.2E6.1E
P

P










   

 
 MwZkw³ e„w×, ΔE = 2.56–1=1.56×100% = 156%  

  MODEL EXAMPLE 05 
 

5kg f‡ii e ‘̄‡K 10m D”PZv †_‡K †Q‡o †`qv 

n‡j f~c„ô‡K ¯úk© Kivi c~e© g~û‡Z© Gi MwZkw³| 

 Shortcut Soln Ek= Ep=mgh=5×9.8×10=50×9.8=490 J 

 

TOPICS 03 ¶gZv msµvšÍ 

 FORMULA 
 

01.  ¶gZv = 

KvR

mgq
  = FV

t

FS

t

mv

t

mgh

t

w


2

2

1

= mgv 

[†µ‡bi ÿgZv PvB‡jB, P = Fv = mgv] 

02.  `¶Zv,  = 

cÖvß ÿgZv

‡gvU ÿgZv
 = 

P

P
 = 

mgh

t

P
  

  MODEL EXAMPLE 01 
  

cÖwZ †m‡KÛ 10litre cvwb 10m Dc‡i †Zvjvi 

Rb¨ AšÍZ KZ ÿgZvi cv¤ú `iKvi?  

 Shortcut Soln 
 
P = 

W

t
 = 

mgh

t
 = 

10  9.8  10

1
 = 980W 

  MODEL EXAMPLE 02 
 

100m Mfxi GKwU Kzqv †_‡K BwÄ‡bi mvnv‡h¨ 1 

wgwbU 10 †m‡K‡Û 100 kg cvwb DVvb nq, hw` BwÄ‡bi ¶gZv 30% bó nq| 

Zvn‡j Gi †gvU ¶gZv wbY©q Ki 

 Shortcut Soln  P = 
t

mgh


  P = 

100  9.8  100

70

100
  70

 = 2000 W 

  MODEL EXAMPLE 03 
  

250 kg f‡ii GKwU †evSv GKwU †µ‡bi mvnv‡h¨ 

0.1ms
-1

 aªye †e‡M DVvb nj| †µ‡bi ¶gZv KZ?  

 Shortcut Soln 
 
p = mgv = 2509.80.1  

 = 245 watt  H.P.6874.0  

TOPICS 04 Kzqv msµvšÍ 

 FORMULA  

 cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î  W = mg h  = mg
2

h
 

 Aa© cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î W = mg
4

h3
 

 K…ZKvR, W = mg h  = r
2
h  g  h ; cvwbi NbZ¡  = 

v

m
; m = v 

= r
2
h, GLv‡b, h  cÖK…Z D”PZv, hv h  bq 

  h  = cvwb k~b¨ D”PZv + 
cvwb c~Y©D”PZv

2
 

 

  MODEL EXAMPLE 01 
  

†Kvb Kyqvi MfxiZv 20m n‡j H K~qv Aa© c~Y© 

Ae¯’vq Lvwj Ki‡Z K…ZKvR KZ? (cvwbi fi 600kg) 

 Shortcut Soln  W = mg 
4

h3
= 

600  9.8  3  20

4
 = 88200J 

 

 
 
 
gnvKl© I AwfKl©  Aa¨vq 06 

  

TOPICS 01 wbDU‡bi gnvKl© m~Î msµvšÍ 

 FORMULA  

 gnvKl© ej, Fm1m2, F 
1

d
2 ; 

2

1

2

2

1

F

F










d

d
; 

 F 
m1m2

d
2  ; 

2d

Mm
GF    

 e„Ëxq MwZ: e„Ë c‡_i MwZ; (†K›`ªgyLx ej = gnvKl© ej) 

 
2d

GMm
=

d

mv2


 

v =
d

GM
=

d

gR 2

   

 (  g = 
2R

GM

  

or, GM = gR
2
) 

 

  MODEL EXAMPLE 01 
 

 evqy‡Z GK Kzj‡¤^i `ywU Avavb ci¯úi †_‡K  

1 km e¨eav‡b Aew¯’Z n‡j, G‡`i ga¨Kvi ej KZ n‡e? 

 Shortcut Soln 
 

KN9N9000
)1000(

11
109F

2

9 


  

 

  MODEL EXAMPLE 02 
 

 k~b¨ gva¨‡g `yBwU B‡jKUª‡bi ga¨Kvi Kzj¤^ ej 

FE Ges gnvKl© ej FG Gi AbycvZ n‡e?  

 Shortcut Soln 
 

FE

FG
 = 

C
q1q2

d2

G
m1m2

d2

 = 
9  10

9
  (1.6  10

–19
)

2

6.673  10
-11
(9.1  10

–31
)
2 = 4.2  10

42
  

[K¨vjKy‡jk‡bi Rb¨ ïay 10 Gi cvIqvi wn‡m‡e Ki‡jB n‡e] 

 

  MODEL EXAMPLE 03 
  

Mv‡Qi GKwU Av‡cj c„w_ex‡K f e‡j AvKl©Y 

Ki‡Q| c„w_ex Av‡cj‡K F e‡j AvKl©Y K‡i| F Ges f Gi g‡a¨ m¤úK© wK? 

 Shortcut Soln  F = f 

kxl© n‡Z cvwbi 

fi‡K‡› ª̀i D”PZv 
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 ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  

TOPICS 02 AwfKl©R Z¡iY msµvšÍ 

Important Data: 

i.  g½j MÖ‡n g Gi gvb = 3.8ms
-2

 

ii.  e„n¯úwZ MÖ‡n g  Gi gvb = 25.92 ms
-2

 

iii. Pvu` G g Gi gvb = 1.95/1.93 ms
-2

 

iv. K…wÎg DcMÖn I c„w_exi †K‡› ª̀ g Gi gvb k~b¨ (0) 

v.  c„w_exi g Gi gvb =9.8 ms
-2 

g‡b ivL‡eb 

1. c„w_exi fi (m) = 6.018×10
24

 kg 

2. c„w_exi e¨vmva© (R) = 6.4×10
6
m 

3. m~‡h©i fi (Ms) = 2×10
30

kg 

4. c„w_exi Mo NbZ¡ () = 5.51×10
3
kg m

-3 

 

 FORMULA  

 AwfKl©R Z¡iY (†h †Kvb MÖn, DcMÖn I b¶‡Îi Rb¨) 
2R

GM
g   

 AwfKl©R Z¡i‡Yi mv‡_ Nb‡Z¡i m¤úK©, g = 
4

3
R G  

 [g = 
2R

GM
= 

2

33
4.

R

R
G

 = 
4

3
R G]        (∵ M = V) 

 h D”PZvq AwfKl©R Z¡iY, gh = 




R

R + h

2

  g ;  gh = 




1  

2h

R
  g  

 [when, h << R]  [
R

2
 D”PZvq g = 0] 

i. Network Exclusive:  h D”PZvq g f~c„‡ôi x% n‡j, R
x

x
h













 


10  

ii. Network Exclusive: h D”PZvq AwfKl©R Z¡i‡Yi gvb 
n

1
n‡j h = 

( n –1) R 

 d MfxiZvq AwfKl©R Z¡iY, gd= 




1  

d

R
g [R MfxiZvq g = 0]  

i. Network Exclusive: d MfxiZvq AwfKl©R Z¡i‡Yi gvb
n

1
n‡j d =(

n

1n 
)R 

 Network Exclusive: gm = 
(e v̈mv‡a©i ¸Y)

2

f‡ii ¸Y
 × ge [AbycvZ ev fMœvsk bv n‡j] 

 gm = 
f‡ii ¸Y

(e¨vmv‡a©i ¸Y)
2 × ge  [AbycvZ ev fMœvsk n‡j] 

  MODEL EXAMPLE 01 
  

c„w_exi e¨vmva© 4000 gvBj n‡j AvbygvwbK KZ 

D”PZvq gva¨vKl©Y ej c„w_ex c„‡ôi ga¨vKl©b e‡ji 1% n‡e? 

 Shortcut Soln 
 1% ev 

1

100
 n‡j, h = ( )n – 1 R = ( )100 – 1 R = 9R 

  = 36000 miles 

  MODEL EXAMPLE 02 
  

g½j MÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i 0.532 ¸Y 

Ges fi 0.11 ¸Y| f~-c„‡ôi AwfKl©R Z¡iY 9.8ms
2

 n‡j g½j MÖ‡n 

AwfKl©R Z¡iY n‡e-
  

 Shortcut Soln 
 
gm= 

f‡ii ¸Y

(e¨vmv‡a©i ¸Y)
2 × ge = 

0.11

(0.532)
2  9.8 = 3.8ms

2   

 
[g½jMÖ‡ni AwfKl©R Z¡i‡Yi gvb, 3.8 ms

2
 g‡b ivL‡j AsK Kivi 

cÖ‡qvRb bvB] 

  MODEL EXAMPLE 03 
  

c„w_ex c„ô n‡Z KZ Mfx‡i †M‡j g Gi gvb f~-

c„‡ôi gv‡bi A‡a©K n‡e-   

 Shortcut Soln MfxiZv d = 




n  1

n
R = 





2  1

2
R= 

R

2
 =

6.410
6

2
 = 3.210

6
  

 

TOPICS 03 gyw³‡eM msµvšÍ 

 FORMULA   gyw³‡eM, Ve = 2gR = 
2GM

R
 

 

 
 Ve  e ‘̄i f‡ii Dci wbf©ikxj bq| 

  MODEL EXAMPLE 01 
 

g½j MÖ‡ni e¨vmva© 3.4x10
6
 m Ges ga¨vKl©YRwbZ 

Z¡iY 3.7 m/sec
2
 n‡j g½j MÖ‡n †Kvb e ‘̄i gyw³‡eM KZ? 

 Shortcut Soln 
 

gRv 2
6107.34.32  sec/02.5 km

 

 

  MODEL EXAMPLE 02 
 

GKwU MÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i wØ¸Y| D³ 

MÖ‡ni c„‡ô AwfKl©R Z¡iY c„w_exi AwfKl©R Z¡i‡Yi Pvi¸Y| D³ MÖ‡ni 

gyw³‡eM c„w_exi Zzjbvq KZ¸Y? 

 Shortcut Soln  V= gr2 v2=
11

22

Rg

Rg
× v1 

 V2= 42  V1V2= 8 ¸Y 

 

TOPICS 04 K…wÎg DcMÖ‡ni †eM I Zv‡`i ch©vqKvj 

 FORMULA  

 K…wÎg DcMÖ‡ni •iwLK †eM: v =
hR

GM


  

 Ges AveZ©bKvj: T =
v

)hR(2 
= 2 (R + h) 

R + h

GM
 

 f~-c„‡ôi Lye wbKU w`‡q †Kvb K…wÎg DcMÖn c„w_ex‡K cÖ`wÿY Ki‡j, 

 v = 
GM

R
 = gR Ges T = 2

g

R
  

 AveZ©bKvj I D”PZvi g‡a¨ m¤úK©, h=
3

1

2

2

4

GMT















– R 

 

  MODEL EXAMPLE 01 
  

GKwU K…wÎg DcMÖn c„w_exi c„ô †_‡K c„w_exi 

e¨vmv‡a©i A‡a©K D”PZvq Ny‡i| H D”PZvq Gi MwZ‡eM KZ?   

 

 Shortcut Soln 
 
DcMÖ‡ni †eM, v =

hR

gR 2

  
=

3

gR2

R

gR

RR

gR

2
3

2

2
1

2




 

 

 

  MODEL EXAMPLE 02 
  

f~-c„ô n‡Z Aí D”PZvq Ges f~-c„‡ôi mgvšÍiv‡j 

GKwU b‡fvhvb KZ `ªywZ‡Z Pj‡j hvÎxiv IRbnxbZv Abyfe Ki‡e| c„w_exi 

e¨vmva© = 6400 km Ges g = 9.8 ms
-2

.  

 

 Shortcut Soln 
16 9.7104.68.9  kmsgRv  

 MÖ‡ni fi 

 
MÖ‡ni e¨vmva© 

M 

 
R 
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TOPICS 05 gnvKl©xq cÖvej¨, gnvKl©xq wefe I †Kcjv‡ii m~Î msµvšÍ 

 FORMULA  cÖvej¨, E = 
GM

d
2 ; wefe, V = 

 GM

R
 [Amx‡g gnvKl©xq  

wef‡ei gvb m‡e©v”P, GB m‡e©v”P gvb n‡jv k~b¨ (0)] 

 †Kcjv‡ii Z…Zxq m~Î, T
2
  R

3
 [AveZ©bKv‡ji m~Î]

  

 

  MODEL EXAMPLE 01 
  

m~‡h©i Pvwiw`‡K ïµ I c„w_exi K¶c‡_i 

e¨vmv‡a©i AbycvZ 54:75 c„w_ex‡Z 365 w`‡b GK eQi n‡j ïµ‡Z KZ 

w`‡b GK eQi n‡e?  

 Shortcut Soln 

32























e

m

e

m

R

R

T

T
ev, 

2
3

75

54

365








mT  ev, 611.0

365
mT

 

 

dayTm 223  [†R‡b ivLv fvj †h, ïµMÖ‡n 223 w`‡b 1 eQi]
 

  MODEL EXAMPLE 02 
 

R e¨vmv‡a©i c„w_exi c„‡ô AwfKl© wefe V n‡j c„ô 

n‡Z R D”PZvq wef‡ei gvb KZ? 

 Shortcut Soln  c„‡ô wefe, V = – 
GM

R
 ;  R D”PZvq wef‡ei gvb,

 

 V = –  
GM

R + R
 = – 

GM

2R
 = 

V

2
    

  MODEL EXAMPLE 03 
  

c„w_exc„‡ô gnvKlx©q †¶Î cÖvej¨ g KvíwbK GKwU 

MÖ‡ni NbZ¡ hw` c„w_exi Nb‡Z¡i mgvb nq Ges e¨vmva© hw` wØ¸Y nq Z‡e 

GB MÖ‡ni c„‡ô gnvKlx©q †¶Î cÖvej¨ KZ? 

 Shortcut Soln 
 
mylg Nb‡Z¡i †¶‡Î, 

P

E

P

E

R

R

E

E
 ev, 

2

1


PE

g
ev, EP = 2g 

 

 
 
 

c`v‡_©i MvVwbK ag©  Aa¨vq 07 

  

TOPICS 01 cxob I weK…wZ msµvšÍ 

 FORMULA  

 cxob = 
ej

†ÿÎdj
 = 

F

A
 = 

mg

A
 [m f‡ii e ‘̄‡K Szwj‡q w`‡j] 

 Amn cxob = 
Amn ej (Amn IRb)

†ÿÎdj
 

 Amn fvi = Amn fi  AwfKl©R Z¡iY 

 weK…wZ = 
cwieZ©b

Avw` gvÎv
 =  

•`N©¨ e„w×

Avw` •`N©¨
 = 

l
L [‣`N©¨ weK…wZ] = 

†ÿÎdj e„w×

 Avw` †ÿÎdj
  

 =  
a

A
 [†ÿÎdj ev K…šÍb weK…wZ] = 

AvqZb e„w×

 Avw` AvqZb
 = 

v

V
 [AvqZb weK…wZ] 

 

  MODEL EXAMPLE 01 
  

GKwU Kuv‡Pi cÖ¯’‡”Q‡`i †¶Îdj 0.003m
2
; Amn 

cxob 3.267  10
5
 Nm

–2
 Amn fvi KZ?  

 Shortcut Soln 
 
Amn fvi = Amn cxob  †¶Îdj 

N25 108.9003.010267.3   

  MODEL EXAMPLE 02 
 

10m j¤^v GKwU `Û‡K nvZzwo Øviv AvNvZ Kivq 

`ÛwU 10.1m n‡jv, `ÛwUi weK…wZ KZ? 

 Shortcut Soln 
 
weK…wZ = 

cwieZ©b

Avw` •`N©¨
 = 

0.1

10
 = 0.01 

TOPICS 02 Bqs Gi ¸Yv¼ msµvšÍ 

 FORMULA  

 Y =
 2r

mgL

A

FL

L/

A/F


 ; cÖhy³ ej 

L

l
AYF .. ;  

 `„pZvi ¸Yv¼,  =  
F

A
; AvqZb ¸Yv¼, k = 

FV

Av
; msbg¨Zv, B = 

1

k
 

 Network special: i. •`N©¨ x% evo‡j cxob = 
Yx

100
  | x% = 

x

100
 ;   

 ii. •`N©¨ x% evo‡j ej = 
YAx

100
  |  l = 

YAx

L
 

 iii. •`N©¨ n ¸Y evo‡j cxob = Y(n  1) ;    

 iv. •`N©¨ n ¸Y evo‡j ej = YA(n  1) 

 

  MODEL EXAMPLE 01 
  

GKwU Zv‡ii Dcv`v‡bi Bqs Gi ¸bvsK 2  10
11

 

Nm
–2 

ZviwUi •`N©¨ 15% e„w× Ki‡Z cÖhy³ cxob KZ? 

 Shortcut Soln 
 
•`N©¨ x% evo‡j cxob = 

Yx

100
 = 

2  10
11

  15

100
  

  
210103  Nm  

  MODEL EXAMPLE 02 
  

1mm
2 

cȪ ’‡”Q` wewkó GKwU Zv‡ii Bqs-Gi 

¸Yv¼ 210
11

N m
-2
| ZviwU‡Z KZ ej cÖ‡qvM Ki‡j Gi •`N©¨ e„w× Avw` 

•`‡N©¨i 10% n‡e? 

 Shortcut Soln 
 
•`N©¨ x% evo‡j ej = 

YAx

100
  = 210

11
110

–6
 

100

10

 
   = 210

4
N 

 

TOPICS 03 K…ZKvR I GKK AvqZ‡b mwÂZ kw³ msµvšÍ 

 FORMULA  

 GKK AvqZ‡b mwÂZ kw³ = 
1

2
 × cxob  weK…wZ = 

(cxob)
2

2Y
 = 

1

2
  Y  

(weK…wZ)
2
  

 K…ZKvR ev wefe kw³ = 
1

2
 Fl = 

1

2
  

YAl

L
  l = 

YAl
2

2L
  

 

  MODEL EXAMPLE 01 
  

hw` P cxob Ges Y †Kvb Zv‡ii Dcv`v‡bi Bqvs- 

Gi ¸Yv¼ nq Z‡e Zv‡ii cÖwZ GKK AvqZ‡b mwÂZ kw³:  

 Shortcut Soln 
 
W = 

1

2
  cxob  weK…wZ, Y = 

P

1

L

  

  
1

L
 = 

P

Y
  

1

2
  P  

P

Y
 = 

P
2

2Y
 

 

TOPICS 04 c„ôUvb msµvšÍ 

 FORMULA  

 T = 
hrg

2cos
 ;  h1r1 = h2 r2   ev, 

2

1

1

2

r

r

h

h
 ;  

  900   Av‡ivnb;  18090   Aebgb; 

  = 90 n‡j Av‡ivnb n‡e bv, AebgbI n‡e bv| [Av‡ivnb n‡j h (+) ve 

Aebgb n‡j, h()ve] 

 T=
L2

F
(cvwbi ‡ÿ‡Î)  

 T=
L4

F
 [mvev‡bi †ÿ‡Î] 
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   MODEL EXAMPLE 01 
 

 GKwU •KwkK b‡ji e¨vm 0.2mm, G‡K 7210
–

3 
Nm

–1
 c„ôUvb Ges 10

3
kgm

–3
 Nb‡Z¡i cvwb‡Z Wyev‡j b‡ji KZ D”PZvq 

cvwb DV‡e- [g = 10ms
2

] 

 Shortcut Soln  
2

ghr
T


  ev, h = 

2T

rg
 = 

2  72  10
3

0.1  10
3

  10
3
  10

    

  h = 144  10
3

 = 0.144m 

 

  MODEL EXAMPLE 02 
 

 GKwU ‣KwkK bj cvwb‡Z AvswkK †Wvev‡bv| Gi 

A‡a©K e¨vmv‡a©i Avi GKwU ‣KwkK bj cvwb‡Z AvswkK Wzev‡bv n‡j Zvi 

ga¨Kvi cvwbi Í̄‡¤¢i D”PZv cÖ_gwUi ga¨Kvi cvwbi Í̄‡¤¢i D”PZvi Zzjbvq 

KZ n‡e?  

 Shortcut Soln  h1r1 = h2 r2 ev 

2

1

1

2

r

r

h

h
  ev 2

2

1

1

1

2 
h

h
(wØ¸Y) 

 

  MODEL EXAMPLE 03 
 

cvwbi DcwiZj n‡Z 0.05m j¤̂v GKwU Avbyf~wgK 

Zvi‡K †U‡b Zzj‡Z Zv‡ii IRbmn me©vwaK 7.2810
–3

N e‡ji cÖ‡qvRb| 

cvwbi c„ô Uvb KZ?  

 Shortcut Soln 
L

F
T

2


05.02

1028.7 3







121028.7  Nm  

 

TOPICS 05 mv›`ªej I KvR msµvšÍ 

 FORMULA v = 
2r

2
()g

9
;  F = 6rv, F = A

dx

dv
, 

 W = AT = 4(Nr
2
  R

2
)T 

 

 

  MODEL EXAMPLE 01 
  

cÖwZwU 10
-4

m e¨vm wewkó cvwbi 1000 ¶z`ª †duvUv 

wg‡j GKwU e„nr †duvUv •Zix Kij| e„nr †duvUvi e¨vmva© KZ?   

 Shortcut Soln  rnR 3 = 43 105.01000  = 510
-4

m 

 

  MODEL EXAMPLE 02 
 

 200mm e¨vmv‡a©i GKwU avZe †MvjK GKwU 

Zi‡ji ga¨ w`‡q 2.110
–2

ms
–1 cÖvšÍ †e‡M co‡Q| Zi‡ji mv› ª̀Zv¼ 

0.003 kgm
–1

s
–1 

Zi‡ji mv›`ª ej KZ n‡e? 

 Shortcut Soln  F = 6rv = 63.140.20.0032.110
–2  

 
= 2.3710

–4
N 

 

TOPICS 06 cqm‡bi AbycvZ 

 FORMULA cqm‡bi AbycvZ: 

  = 
cvk¦© weK …wZ

‣`N©¨ weK…wZ
 = 

Ll

Dd

Ll

Rr

/

/

/

/
 ,  (–1 <  < 

1

2
 )

 

 

  MODEL EXAMPLE 01 
 

GKwU 1m Zv‡ii e¨vmva© 0.5 m, H Zv‡i ej 

cÖ‡qvM Ki‡j 0.02m e„w× cvq| wKš‘ e¨vmva© 0.05 m K‡g hvq cqm‡bi 

AbycvZ n‡e-  

 Shortcut Soln 01. cqm‡bi AbycvZ,  =  
cvk¦© weK…wZ

‣`N©¨ weK…wZ
 5

02.05.0

105.0

Dl

dL







 

 
 
 

ch©vqe„Ë MwZ  Aa¨vq 08 

 

 TOPICS 01 mij Qw›`Z ¯ú›`b KYvi miY, †eM I Z¡iY msµvšÍ 

 FORMULA  

 mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY 
2

2

dt

xd
 + ω

2
x = 0 

  
2

2

dt

xd
+ 

m

k
x = 0  

 ω
2
 = 

m
k

 
ω = 

m
k ;  f = 

1

2
  

k

m
 ;  T = 

1

f
 = 2  

m

k
 

 miY, x = a sint  

 †eM, V =  A
2
 – x

2
    A =  KYvi we Í̄vi 

 x = 0 n‡j, Vmax = A = 
2A

T
 = 2fA x =  KYvi miY 

 Z¡iY, a = – 
2
x                            †K․wYK †eM,  = 

2

T
 = 2f 

 amax = –
2
A (x = A) 

 |amax| = 
2
A 

 
  MODEL EXAMPLE 01 

 
 GKwU e ‘̄i m‡e©v”P we Í̄vi 5.0 m Ges 8.0 s 

†`vjbKv‡j mij Qw›`Z MwZ m¤úbœ| e ‘̄wUi m‡ev©”P †eM KZ?  

 Shortcut Soln  Vmax = A = 
2

T
 .A,  Vmax = 

23.145

8
  = 3.93m/s 

  MODEL EXAMPLE 02 
 

0x25
dt

xd
2

2

 mgxKiYwU GKwU mij Qw›`Z 

¯ú›`b eY©bv K‡i| GB ¯ú›`‡bi †K․wYK K¤úv¼ KZ?  

 Shortcut Soln 
2

2

dt

xd
+ 25x = 0 

2

2

dt

xd
+ 25x = 0 

 By compare with
2

2

dt

xd
+

2
x = 0; 

2 
= 25   = 5 rad s

1
 

 

TOPICS 02 mij †`vjK msµvšÍ 

 FORMULA  

 †`vjbKvj: T = 2
g

L ; T =
N

t
; t → †gvU mgq , N → †gvU †`vjb msL¨v 

 i) 
hR

R

L

L




2

1

2
T

1
T

       ii)

1

2

2
T

1
T

g

g
    

 iii)

m

e

e

m

M

M

R

Rm
T



e
T

   iv)

h

e

w

w
=

h

e

g

g  

Network Special: Kvh©Kix •`N©¨ n ¸Y e„w× ‡c‡j †`vjb Kvj T2 = n  

T1;  †`vjbKvj n ¸Y e„w× †c‡j •`N©¨, L2 = n
2
L1 

 

 Note: f~-†K› ª̀, gnvKvk, K…wÎg DcMÖn GB wZb ’̄v‡b g = 0, T = , f = 0Hz  
 

  MODEL EXAMPLE 01 
 

GKwU mij †`vj‡Ki †`vjbKvj 50% evov‡Z 

Kvh©Kix •`N ©̈ KZ evov‡Z n‡e? 

 Shortcut Soln  L2=(1+x)
2
 L1=(1+0.5)

2 
L1=2.25L1  

  e„w× = (2.25-1) L1=1.25L1=125% (Ans.) 
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  MODEL EXAMPLE 02 
  

†Kvb GKwU ‡m‡KÛ ‡`vj‡Ki •`N¨© hw` 2.25 ¸Y  

e„w× Kiv nq, Z‡e Gi †`vjbKvj KZ n‡e?                    

 Shortcut Soln 2n  sec. 32252   

  MODEL EXAMPLE 03 
  

ch©vqKvj wØ¸Y Ki‡j †`vj‡Ki •`N©¨ KZ ¸Y e„w× 

cvq? 

 Shortcut Soln  L2 = n
2
L1 = (2)

2
  L = 4L 

  MODEL EXAMPLE 04 
 

GKwU mij †`vj‡Ki •`N ©̈ 300% evov‡Z †`vjbKvj 

KZ evov‡Z n‡e? 

 Shortcut Soln 
 
T2=( %x1 ) T1=( 31 ) T1=2T1 

  e„w× =(2-1)T1=1T1=100% (Ans.) 

 

TOPICS 03 w¯úªs msµvšÍ 

 FORMULA  

 ej, F=kx; k= ej aªæeK;  mg=kx  w¯úªs/ejaªæeK, k=
x

mg

 

 †`vjbKvj, T = 2
g

e [e = w¯úªs cÖmviY]  

 K…ZKvR ev w ’̄wZkw³, w = 
2

1
 kx

2
 = 

1

2
 m

2
x

2
 [w

2
 =  

k

m
] 

 w¯úªs Gi MwZkw³, EK =
2

1
K (A

2
 – x

2
) = 

2

1
m

2
 (A

2
 – x

2
)  

 w¯úªs Gi †gvUkw³, E = 
2

1
KA

2  
= 

2

1
m

2
A

2  
 

 K…ZKvR, w = 
2

1
 k  2

i

2

f xx  [xi , xf ỳwU Avw` Ae ’̄vb n‡Z gvc‡Z 

n‡e] [xi= w¯úªs Gi Avw` Ae ’̄vb; xf = w¯úªs Gi †kl Ae ’̄vb] 

 (i) w¯úªsej F = Kx   [K = w¯úªs ej- aªæeK] 

 (ii) Z¡iY, a = – 
2
x 

 (iii) m‡e©v”P Z¡iY, |amax| = 
2
A 

  MODEL EXAMPLE 01 
 

 25 N ej †Kvb w¯cÖs‡K †U‡b 10 cm e„w× K‡i| 

w¯cÖswU‡K 6 cm cÖmvwiZ Kiv n‡j K…Z Kv‡Ri cwigvY-  

 Shortcut Soln  KxF .4 ev, 
x

F
K 

1.0

25
 250  

 

2

2

1
KxW 

2
)06(.250

2

1
 joule45.0

 

  MODEL EXAMPLE 02 
 

130 Nm
–1
 ej aªæeK m¤úbœ GKwU w̄ úªs‡K •`‡N©¨ 

7cm cÖmvwiZ Ki‡Z wK cwigvY ej •`N©¨ eivei cÖ‡qvM Ki‡Z n‡e? 

 Shortcut Soln  F = kx = 130  0.07 = 9N 

 

 
 
 

Zi½ (WAVES)  Aa¨vq 09 

  

TOPICS 01 Zi‡½i †eM, K¤úv¼ I Zi½‣`N©¨ msµvšÍ 

 FORMULA  

 GKwU gva¨g GKwU myikjvKv  v = n 

 GKwU gva¨g ỳBwU myikjvKv  n1 1= n2 2  ev  
n1

n2

 = 
2

1
     

 `yBwU gva¨g GKwU myikjvKv
2

1

2

1






v

v
 

 S = N ;  S = N
n

v
;  S = N2 = 1

1

2 
v

v
N    

 









21

21

11

nn
v   v = 

n1  n2

n1 ~ n2

   

 )vv(
n

1
aw21    vw = f + va  

  MODEL EXAMPLE 01 
 

 hw` 10cm Zi½ •`‡N©¨i kã evqy (v = 330 m/s) 

†_‡K Ab¨ gva¨‡g (v = 3300m/s) cÖ‡ek K‡i| Zvn‡j †mB gva¨‡g Zi½ 

•`N©¨ KZ?  

 Shortcut Soln 

2

1

2

1






V

V
 ev 

2

10

3300

330


  ev 2 = 100cm 

  MODEL EXAMPLE 02 
  

300 Hz K¤úv‡¼i GKwU kã Zi‡½i cvwb I 

evZv‡mi Zi½ •`‡N¨©i cv_©K¨ 4.16m| k‡ãi MwZ evZv‡m 352 ms
1

 n‡j 

cvwb‡Z k‡ãi †eM KZ? 

 Shortcut Soln 
 
vw = f + va   

  3521248wv   ev, 
11600  msvw  

  MODEL EXAMPLE 03 
 

 †Kvb GKwU mxgve× gva¨‡g m„ó w¯’i Zi‡½i 

K¤úv¼ 500Hz| Zi‡½i cici `ywU wbt¯ú›` we›`yi `~iZ¡ 0.346 m| 

Zi‡½i ‣`N ©̈ wbY©q Ki|  

 Shortcut Soln  cici ỳwU wbt¯ú›` we›`yi ~̀iZ¡  
 m692.0346.0

2
 

 

 

TOPICS 02 `kv I c_ cv_©K¨ wbY©q 

 FORMULA 
 
`kv cv_©K¨ = 

2


  c_ cv_©K¨     = 

2


  x  

 [Note: g‡b ivL‡Z n‡e `kv cv_©K¨ 2 Gi †ekx n‡j GwU †_‡K 2 

we‡qvM Ki‡Z n‡e|] 

  MODEL EXAMPLE 01 
 

GKwU Zi‡½i ỳwU we›`yi g‡a¨ c_ cv_©K¨ 

4

5
| 

we›`yØ‡qi `kv cv_©K¨ KZ? 

 Shortcut Soln 
 
`kv cv_©K¨ = 



2
 c_ cv_©K¨  

  = 


2

4

5
=

2

5
=

2
2

2

5 



   

 

TOPICS 03 `~iZ¡ m¤úwK©Z 

 FORMULA  i. S = N    ii. S = N
n

v
     iii. S = N2 = 1

1

2 
v

v
N   

  MODEL EXAMPLE 01 
 

GKwU myi kjvKvi evûØq †h mg‡q 200 evi K¤úb 

m¤úbœ K‡i, †m mg‡q GwU Øviv m„ó kã Zi½ evZv‡m 140m `~iZ¡ AwZµg 

K‡i| myi kjvKvi K¤úv¼ 500Hz n‡j evZv‡m k‡ãi †eM KZ?  

 Shortcut Soln  S = 
n

v
N    ev, v =

1350
200

500140 


 ms
N

sn
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 ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  

TOPICS 04 AMÖMvgx Zi½, `kv 

 FORMULA 
 
Y = A sin  xvt



2
 mgxKiYwU‡Z Zi‡½i †eM, 

mnMGi 

 mnMGi  




x

t
v ; K¤úv¼, f = 





x Gi mnM

2
; 

 Zi½•`N©¨,  = 





2

x Gi mnM
 

  

  MODEL EXAMPLE 01 
 

GKwU AMÖMvgx Zi‡½i mgxKiY y = 8 cos(5x-

30t) n‡j Zi‡½i †eM KZ? 

 Shortcut Soln  v =
mnMGi 

mnMGi 

x

t
 =

16
5

30  ms  

 

TOPICS 05 Uvbv Zv‡ii mgxKiY 

 FORMULA  

 Uvbv Zv‡ii K¤úv¼, 



T

2

1
n


; T = Uvb ej/ IRb, m → GKK 

•`‡N¨©i fi, M = †gvU fi, l  = Zv‡ii •`N ©̈;   = M/ l     

 mgvbycvwZK I e¨¯ÍvbycvwZ‡Ki aviYv n‡Z:

m
n

1
 ; 

2 nTTn    

 ,
2

1

1

2

2

1

T

T

L

L

n

n


 

 

2

1

2

1

T

T

n

n
 ,      

1

2

2

1

L

L

n

n
 ,              

 

2

1

2

1

T

T

L

L


  

  v = nλ =
m

T

 

 

  MODEL EXAMPLE 01 
 

5kg fi Szwj‡q Uvbv 25cm •`‡N¨©i GKwU Zv‡ii  

K¤úv¼ wbY©q Ki| hw` ZviwUi 1m •`‡N¨©i fi = 4.9gm I g = 9.8m/s
2
 

 Shortcut Soln  n = 
m

T

L2

1
 = 

3109.4

8.95

25.02

1





= 200 Hz 

 

  MODEL EXAMPLE 02 
  

Uvbv Zv‡ii Uvb wØ¸Y Ki‡j K¤úv¼ KZ¸Y n‡e?  

 Shortcut Soln 
 
n = 

1

2l
 

T


; n  T   n2 = 2n1 

 

TOPICS 06 k‡ãi ZxeªZv †j‡fj wbb©q 

 FORMULA k‡ãi ZxeªZv †j‡fj:

1

2

00 I

I
log10

P

P
log10

I

I
log10  ; 

ZxeªZv †j‡f‡ji cwieZ©b, 

1

2

1

2
12

P

P
log10

I

I
log10 

 
Network Tricks:  ZxeªZv †j‡fj = 10(12 – P); P n‡jv bZzb kã Zi‡½i 

10 Gi cvIqvi| 

 

  MODEL EXAMPLE 01 
 

GKwU †cø‡bi BwÄb †h cwigvY kã K‡i 2 wU  

BwÄb Pvjy Ki‡j k‡ãi ZxeªZv e„w× cv‡e ? 

 Shortcut Soln ZxeªZv e„w× cv‡e B =10.Log10(

1

2

I

I
) =10 Log10 (

1

2
)=3dB        

  MODEL EXAMPLE 02 
 

 XvKv wek¦we`¨vj‡qi weÁvb MÖš’vMv‡ii Reading 

Room k‡ãi ZxeªZv 10
–8

wm
–2

| k‡ãi ZxeªZv †j‡fj KZ? 

 Shortcut Soln   = 10(12  8) = 40dB 

 

TOPICS 07 weU msµvšÍ 

 

 FORMULA 
  
NETWORK EXCLUSIVE: Awfbe †UKwbK,  

Nnn 12   [n2: †h kjvKvi fi e„w× ev Kg Zvi K¤úv¼/ARvbv K¤úv¼; 

n1: Rvbv kjvKvi K¤úv¼; N: cÖwZ †m‡K‡Û exU msL¨v] 

fi exU  ARvbv K¤úv¼ 

+ + = Rvbv  N 

 + = Rvbv + N 

+ – = Rvbv + N 

– – = Rvbv  N 

+ same = Rvbv + N 

– same = Rvbv  N 
 

  MODEL EXAMPLE 01 
 

 hLb GKwU ARvbv K¤úv‡¼i wUDwbs dK© GKwU 

256Hz K¤úv¼ wUDwbs d‡K©i m‡½ GK‡Î evRv‡j 4 exU Drcbœ nq| ZLb 

ARvbv K¤úv¼ KZ? 

 Shortcut Soln  n2 = n1 N = 256  4 = 260Hz A_ev 252 Hz 

  MODEL EXAMPLE 02 
 

A I B `ywU my‡ijx KuvUv‡K GK‡Î kãvwqZ Ki‡j 

cÖwZ †m‡K‡Û 5wU ex‡Ui m„wó nq| A Gi evûi fi wKQz Kgv‡j exU DrcwËi 

nvi n«vm cvq| B Gi K¤úv¼ 256Hz n‡j A Gi K¤úv¼ KZ? 

 Shortcut Soln 
 
GLv‡b, exU, N = 5; fi = , exU =     

  ARvbv K¤úv¼ = Rvbv K¤úv¼  N = 256  5 = 251Hz 
 

 

TOPICS 08 ZxeªZv I = 2 
2

222

r4

p
vnA


  

  MODEL EXAMPLE 01 
  

A we¯Ívi wewkó kã Zi½ DrcbœKvix †Kvb Drm 

†_‡K d ~̀i‡Z¡ kÖƒZ k‡ãi ZxeªZv I n‡j, I, A Ges d Gi g‡a¨ wK m¤úK© 

we`¨gvb? 

 Shortcut Soln 
2

2

d

A
I  

 

 
 
 

Av`k© M¨vm I M¨v‡mi MwZZË¡  Aa¨vq 10 

 
 

TOPICS 01 n«‡`i ev cyKz‡ii MfxiZv wbY©q Kivi mnR c×wZ 

 FORMULA  

 ey`ey‡`i AvqZ‡bi ¸b †`Iqv _vK‡j: Rjvk‡qi MfxiZv h =
g

1)P-(



n
 

GLv‡b, n = AvqZb hZ ¸b| A_ev 2.10)1(  nh  

 ey`ey‡`i c„ôZ‡ji †ÿÎd‡ji ¸Y †`Iqv _vK‡j: h = 
(n

2 
 1)P

g
  

 GLv‡b, n = †ÿÎdj hZ ¸Y nq A_ev h = (n
2
  1)  10.2 

 ey`ey‡`i e¨v‡mi/e¨vmv‡a©i ¸b †`Iqv _vK‡j: h =
g

1)P-( 3



n
  

 GLv‡b, n = e¨vm ev e¨vmva© hZ ¸b| A_ev 2.10)1( 3  nh  
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 ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  ASPECT SERIES  NETWORK  

  MODEL EXAMPLE 01 
 

 ‡Kvb n«‡`i Zj‡`k †_‡K cvwbi DcwiZ‡j Avmvi 

mgq evZv‡mi ey`ey` AvqZ‡b cvuP ¸b  nq| evqygÛ‡ji Pvc 10
5
Nm

-2
 n‡j, 

n«‡`i MfxiZv KZ? 

 Shortcut Soln  h = m82.40
9.81000

101)-5( 5





 

 Or, h = (5 –1) 1.02 = 40.8m 

 

  MODEL EXAMPLE 02 
 

†Kvb n«‡`i Zj‡`k †_‡K c„‡ô Avmvi d‡j GKwU 

evZv‡mi ey`ey‡`i e¨vm wZb¸Y n‡q hvq| e¨v‡ivwgUv‡i cvi` ¯Í‡¤¢i D”PZv 

75cm n‡j n«‡`i MfxiZv KZ? (cvi‡`i NbZ¡ 13596kgm
3

)  

 Shortcut Soln 
 
h =  

(3
3
  1)P

g
 

GLv‡b, e¨vm n = hZ ¸Y|  

h = 51.19
9.813596

101)-3( 53





  

 h = (3
3
  1)  10.2 

 = 19.51 

 

TOPICS 02 g~j Mo eM©‡eM (RMS) msµvšÍ 

 FORMULA  

 M¨v‡mi g~j Mo eM©‡eM I ZvcgvÎvi m¤úK©: Crms = 
3RT

M
;  

 R = †gvjvi M¨vm aªæeK = 8.314 J mol
–1

K
–1 

 
M = AvYweK fi 

 R = 0.0821 Latm mol
–1

k
–1 

  Avevi, Crms = 

3KT

m
 

 K = AYycÖwZ M¨vmaªæe‡Ki gvb = 
R

NA
 = 1.38  10

–23
JK

–1
;   m = cÖwZwU 

AYyi fi  

  Crms  T     
C1

C2
 = 

T1

T2
 

 M¨v‡mi g~j Mo eM©‡eM I Pv‡ci m¤úK©: Crms = 

3P


 ;  Crms = 

3PV

m
; 

 

  MODEL EXAMPLE 02 
  

†Kvb M¨v‡mi wZbwU AYyi †eM h_vµ‡g 15 ms
1

, 

20 ms
-1

 Ges 25 ms
-1
 n‡j M¨vmwUi Mo eM©‡eM KZ?   

 Shortcut Soln 
 
Crms = 

15
2
 + 20

2
 + 25

2

3
 = 20.4 

 †Kvb M¨v‡mi wZbwU AYyi †eM µgvbymv‡i †`Iqv _vK‡j gv‡Si †eMwUi 

gv‡bi †P‡q mvgvb¨Zg †ewk n‡e| 

 A_©vr DËi n‡e A. 20.41ms
-1
| 

  MODEL EXAMPLE 03 
  

†Kvb M¨v‡mi ZvcgvÎv 100C †_‡K evwo‡q 

200C Kiv nj| M¨v‡mi Mo †eM KZ ¸Y evo‡e? 

 Shortcut Soln 
 

1

2

1

2

T

T

C

C
   

 ev, 12
373

473
CC  13.1126.1   ¸b 

TOPICS 03 e‡qj, Pvj©m I Pv‡ci m~Î msµvšÍ 

 FORMULA P1V1 = P2V2 (ZvcgvÎv w ’̄i);

2

2
 

1

1

T

V

T

V
  (Pvc w¯’i);  

 

2

2
 

1

1

T

P

T

P
   (AvqZb w¯’i);  

P1V1

T1

 = 
P2V2

T2

  [mgšq̂ m~Î] 

 

  MODEL EXAMPLE 01 
 

 w¯’i Pv‡c 27
0
C ZvcgvÎvi 2 Litre evZv‡mi 

AvqZb 4 Litre Ki‡Z n‡j DËß K‡i KZ ZvcgvÎvq wb‡Z n‡e? 

 Shortcut Soln 
 

 

2

2

1

1

T

V

T

V
 ev,  

2

4

300

2

T
 ev, KT 600

2
 C


327  

 

TOPICS 04 Av‡cw¶K Av ª̀©Zv wbY©q Kivi mnR c×wZ 

 FORMULA RH = 
Small Number

Large Number
 × 100% 

 Or, Direct Law: RH = 
f

F
   100% 

 

  MODEL EXAMPLE 01 
 

‡Kvb ’̄v‡b GKwU wbw`©ó mg‡q evqyi ZvcgvÎvq 

m¤ú„³ Rjxq ev‡®úi Pvc 16 mm cvi` Ges wkwkiv‡¼ m¤ú„³ Rjxq 

ev‡®úi Pvc 12 mm cvi` n‡j H ¯’v‡b evZv‡mi Av‡cw¶K Av`ª©Zv KZ? 

 Shortcut Soln 
 
RH = 

Small Number

Large Number
 × 100% = 

12

16
 × 100% = 75% 

 

TOPICS 05 M¨v‡mi MwZkw³ msµvšÍ 

 FORMULA  

n †gvj M¨v‡mi MwZkw³, Ek = 
3

2
 nRT; n = †gvj msL¨v (GK cvigvYweK 

M¨v‡mi Rb¨) 

1 †gvj M¨v‡mi MwZkw³, Ek = 
3

2
 RT; n =1 †gvj| (GK cvigvYweK 

M¨v‡mi Rb¨) 

M¨v‡mi cÖwZ AYyi Mo MwZkw³, Ek  = 
3

2
 KT; K = †evëRg¨vb aªæeK| 

(GK cvigvYweK M¨v‡mi Rb¨) 

 

M¨v‡mi MwZkw³ wbY©q Kivi mnR c×wZ: 1 Mole M¨v‡mi Rb¨ MwZkw³ 

 FORMULA TEk  474.12   or  Ek=3/2 RT =1.5 RT 

 

  MODEL EXAMPLE 01 
  

27
0
C ZvcgvÎvq cÖwZ †gvj wnwjqv‡gi MwZkw³ 

KZ? 

 Shortcut Soln  Ek = 12.474   300 = 3742.2 J 

 

  MODEL EXAMPLE 01 
  

27C ZvcgvÎvq 2gm bvB‡Uªv‡R‡bi MwZkw³ 

wbY©q Ki| 

 Shortcut Soln EK = 
5

2
  

m

M
 RT = 

5

2
  

2

28
  8.31  300 = 445.4J 


