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Òwkÿv wb‡q Moe ‡`k 
‡kL nvwmbvi evsjv‡`kÓ 



Aa¨vq-1 t c`v‡_©i hvwš¿K ¸Yv¸Y 

Av‡jvP¨ welqmg~n 

  c`v‡_©i hvwš¿K ag© 

  cxob-weK…wZ 

  cxob-weK…wZ WvqvMÖvg 

  KwZcq msÁv t mgvbycvwZK mxgv, w ’̄wZ¯’vcK mxgv, bwZ ev m‡e©v”P we› ỳ, 
Kvh©Kix cxob, Aby‡gvw`Z cxob 

  cxob-weK…wZ m¤úwK©Z mgm¨vi mgvavb 

  †hŠwMK `‡Ûi cxob 



cxob (Stress) 

  cÖwZ GKK †ÿÎd‡ji Dci †h cwigvb cÖwZwµqv ej wµqv K‡i 
Zv‡K cxob e‡j| 

  GKK_vq, cxob = ej/‡ÿÎdj 

  cxob‡K s Øviv cÖKvk Kiv nq Ges Gi GKK kg/ cm2   

   cÖKvi‡f` t cxob wZb cÖKvi 

    Uvb ev cªmvib cxob 

    Pvc ev ms‡KvPb cxob 

    wkqvi cxob 

 



cxob (Stress) 

  Uvb cxob (Tensional Stress) t Uvbv e‡ji Kvi‡b GKK 
†ÿÎd‡ji Dci †h cxo‡bi m„wó nq Zv‡K Uvb cxob e‡j| Uvb 
cxob‡K st Øviv cªKvk Kiv nq| 

  Pvc cxob (Compressional Stress) t Pvcv e‡ji Kvi‡b 
GKK †ÿÎd‡ji Dci †h cxo‡bi m„wó nq Zv‡K Pvc cxob e‡j| 
Pvc cxob‡K sc Øviv cªKvk Kiv nq| 

  ‡kqvi cxob (Shearing Stress) t †Kvb e ‘̄i Dci `ywU mgvb 
I wecixZgyLx ej ¯úk„K Ae ’̄vq wµqvK‡i e ‘̄i Af¨šÍ‡i GKK 
†ÿÎd‡ji Dci †h cÖwZwµqv e‡ji m„wó K‡i Zv‡K ‡kqvi cxob 
e‡j| ‡kqvi cxob‡K ss Øviv cªKvk Kiv nq| 



cxob (Stress) 



weK…wZ (Strain) 

  †Kvb e ‘̄i AvK…wZi GKK cwieZ©b‡K weK…wZ e‡j| 

  cÖKvi‡f` t weK…wZ wZb cÖKvi 

  Uvb weK„wZ 

  Pvc weK…wZ 

  †kqvi weK…wZ 



  û‡Ki myÎ t w ’̄wZ ’̄vcK mxgvi g‡a¨ †Kvb c`v‡_©i cxob Zvi 
weK…wZi mgvbycvwZK| 

  w ’̄wZ ’̄vcK ¸bv¼ ev gWzjvm Ae Bjvw÷wmwU t cxob I weK…wZi 
AbycvZ GKwU aªæe msL¨v| GB aªæeK‡KB w ’̄wZ ’̄vcK ¸bv¼ e‡j| 

  w ’̄wZ ’̄vcK mxgv t †h m‡e©v”P †jvW cÖ‡qvM Ki‡j e ‘̄wU c~‡e©i 
Ae ’̄vq wd‡i Av‡m, †mB m‡e©v”P †jvW Øviv m„wó nIqv cxob‡K 
w ’̄wZ ’̄vcK mxgv e‡j| 

  mgvbycvwZK mxgv t †h m‡e©v”P mxgv ch©šÍ cxob I weK…wZ ci¯úi 
mgvbycvwZK nq, †mB mxgv‡K mgvbycvwZK mxgv e‡j| 

  bwZ ev m‡e©v”P we›`y t hw` cxo‡bi gvb e„w× QvovB weK…wZ N‡U, †m 
cxob‡K bwZ we›`y ev Bì c‡q›U e‡j| 

 



w÷‡ji cxob- weK…wZi WvqvMÖvg 



 wbivc` mnM t †Kvb c`v‡_©i Aby‡gvw`Z cxob I m‡e©v”P cxo‡bi 
AbycvZ‡K wbivc` mnM e‡j| 

  ˆ`N¨© weK…wZ I c¦vk© weK…wZ t ˆ`N©¨ cwieZ©b I Avw` ˆ`‡N©̈ i AbycvZ‡K 
ˆ`N©¨ weK…wZ Ges c¦vk© gv‡ci cwieZ©b I Avw` c¦vk© gv‡ci AbycvZ‡K c¦vk© 
weK…wZ e‡j| 

 

 

 

 

 

  cqk‡bi AbycvZ t w ’̄wZ ’̄vcK mxgvi g‡a¨ †Kvb e¯‘i c¦vk© weK…wZ I ˆ`N©¨ 
weK„wZi AbycvZ GKwU aªæe msL¨v| G‡K cqk‡bi AbycvZ e‡j| 

 

 

Avw` ˆ`N©̈  Avw` ˆ`N©̈  



cxob-weK…wZ m¤úwK©Z mgm¨vewj 
  D`vniY-1| Lvovfv‡e Szjv‡bv 5 cm  e¨vm wewkó B¯úvZ `Û 2000 kg  

IRb enb Ki‡j G‡Z cxo‡bi gvb KZ n‡e? GwU wK ai‡bi cxob? 

 

 

 

 

  

Avgiv Rvwb, 
 
S = 
 
 S = 

 
 S =  101.88 kg/cm2  
 
GwU Uvb cxob  
  

‡`Iqv Av‡Q, 
P = 2000 kg 
d = 5 cm 
A = π×d2/4 
    = π×52/4 
    = 19.63 cm2 

P

A
2000

19.63



cxob-weK…wZ m¤úwK©Z mgm¨vewj 
  D`vniY-2| B¯úv‡Zi m‡e©v”P wkqvi cxob 3000 †KwR/ ‡mwg2  n‡j10 wgwg. cyiæ 

B¯úv‡Zi cv‡Z 20 wgwg. e¨v‡mi cv‡Âi mvnv‡h¨ wQ`ª Ki‡Z Kx cwigvY ej jvM‡e? 
cv‡Âi Dci Pvcv cxob KZ n‡e? 

 
 
Avgiv Rvwb, 
 
SS =  
 

P = SS ×A 
 P = 3000×6.28 
 P = 18840 kg 
 

‡`Iqv Av‡Q, 
SS = 3000 kg/cm2 

t = 10mm = 1cm 
d = 20mm = 2cm 
P = ? 
SC = ? 
 A = π×d×t 
       = π×2×1 
       = 6.28 cm2 

Avevi, cv‡Âi gy‡Li †ÿÎdj, A = π×d2/4 
                                  = 3.14 cm2 

 
    SC =      = 
  
      = 6000 kg/cm2  
 

P

A

P

A

18840

3.14



cxob-weK…wZ m¤úwK©Z mgm¨vewj 
  w ’̄wZ ’̄vcK ¸bv¼ ev gWzjvm Ae Bjvw÷wmwU †K E Øviv cÖKvk Kiv nq| 

  

                                      E =       =  

 

                                  

                                      Δ =  

      

                                   GLv‡b, 

                                      Δ = cwiewZ©Z  ˆ`N©̈   

                                      P = ej 

                                      L = Avw` ˆ`N©̈   

                                      A= †ÿÎdj 

                                      E= w ’̄wZ ’̄vcK ¸bv¼ 

L

A
P

 A
PL

AE

PL



cxob-weK…wZ m¤úwK©Z mgm¨vewj 

  D`vniY-3| wP‡Îi `ÛwUi ‡gvU weK…wZi cwigvb wbY©q Ki| 
`ÛwUi †ÿÎdj 10 cm2 Ges w ’̄wZ¯’vcK ¸bv¼ E = 0.8×103 

ton/cm2.  
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cxob-weK…wZ m¤úwK©Z mgm¨vewj 
   ‡gvU weK…wZ, Δ =           -            - 

 

                       =         ( P1L1- P2L2- P3L3 ) 

 

                       =                           (5×60-3×100-1×120) 

 

                        = - 0.015 cm [(-)Ve wPý wb‡`©k K‡i ˆ`N©̈  Kg‡e]   

AE

LP 11

AE

LP 22

AE

LP 33

AE

1

108.010 3

1





cxob-weK…wZ m¤úwK©Z mgm¨vewj 

  D`vniY-4| wP‡Î cÖ̀ wk©Z 2cm, 4cm I 8cm e¨v‡mi GKwU Lvov 
`‡Ûi Dci 8000kg Pvcv ej cÖ‡qvM Ki‡j †gvU ˆ`N©¨ n«v‡mi 
cwigvb wbY©q Ki| E = 2×106 kg/cm2 . 

 
8000kg 
 

8000kg 

8000kg 
 

8000kg 
 

8000kg 
 

20cm 
 
12cm 
 

10cm 
 



cxob-weK…wZ m¤úwK©Z mgm¨vewj 

    ‡gvU weK…wZ, Δ =-           -            - 

 

                       =       [-       -        -       ] 

 

                       = -                [                +               +               ] 

 

                       

                      = -                       (        +      +       ) 

 

                       = - 0.030 cm [(-)Ve wPý wb‡`©k K‡i ˆ`N©¨ Kg‡e]  
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‡hŠwMK `‡Ûi cxob m¤úwK©Z mgm¨vewj 

  D`vniY-5| GKwU e„ËvKvi R.C.C Kjv‡gi e¨vm 32cm Ges 
Kjv‡gi †fZi 6 wU 16mm e¨v‡mi w÷j iW Av‡Q| KjvgwUi Dci 
P ‡jvW cÖ‡qvM Ki‡j Kswµ‡U 66 kg/cm2 cxob Drcbœ nq| w÷j 
i‡W Drcbœ cxo‡bi cwigvb Ges Av‡ivwcZ †jvW P Gi gvb wbY©q 
Ki, hLb ES = 2×106 kg/cm2 I Ec = 1.3×105 kg/cm2  

 

 

32 cm 

6@16mm dia rod 



‡hŠwMK `‡Ûi cxob m¤úwK©Z mgm¨vewj 

 

 

Avgiv Rvwb, 
KswµU Ges w÷‡ji weK…wZ mgvb n‡j, 
  
           =  
 
            
            =  
 
     SS =  1015.38 kg/cm2 
 

 

‡`Iqv Av‡Q, 
SC = 66 kg/cm2 

ES = 2×106 kg/cm2  
Ec = 1.3×105 kg/cm2  
Ag  = π×322/ 4 = 804.25 cm2 

AS  = 6×π×1.62/4 = 12.06 cm2 

AC  = 804.25-12.06 
       = 792.19 cm2 

SS = ? 
P = ? 

Avevi, P = PS + PC 

             = SS ×AS + SC ×AC 

                    = 1015.38×12.06 + 66×792.19 
              = 64530.02 kg 

S

C

S

S
S

C

E

E

66
SS

6

5

2 10

1.3 10






‡hŠwMK `‡Ûi cxob m¤úwK©Z mgm¨vewj 
  D`vniY-6| 30cm eM©vKvi GKwU KswµU Kjv‡g wPÎvbyhvqx 8 wU 2.5cm e¨v‡mi 

w÷j iW Av‡Q| KjvgwUi Dci P ‡jvW cÖ‡qvM Ki‡j Kswµ‡U 52.5 kg/cm2 cxob 
Drcbœ nq| w÷j i‡W Drcbœ cxo‡bi cwigvb Ges Av‡ivwcZ †jvW P Gi gvb wbY©q 
Ki| Kfvi †cøUwU KswµU Ges B¯úvZ `‡Ûi Dci emv‡bv Av‡Q, hvi Dci P ‡jvW 
cÖ‡qvM Kiv n‡q‡Q| hLb ES = 2×106 kg/cm2 I Ec = 1.4×105 kg/cm2  

 

 

 

P 

Elevation 

Plan 

30 cm 

30 cm 

8@2.5cm dia rod 



‡hŠwMK `‡Ûi cxob m¤úwK©Z mgm¨vewj 

 

 

Avgiv Rvwb, 
KswµU Ges w÷‡ji weK…wZ mgvb n‡j, 
  
           =  
 
            
            =  
 
    SS =  750 kg/cm2 
 

 

‡`Iqv Av‡Q, 
SC = 52.5 kg/cm2 

ES = 2×106 kg/cm2  
Ec = 1.4×105 kg/cm2  
Ag  = 30×30 = 900 cm2 

AS  = 8×π×2.52/4 = 39.27 cm2 

AC  = 900-39.27 
       = 860.73 cm2 

SS = ? 
P = ? 

Avevi, P = PS + PC 

             = SS ×AS + SC ×AC 

                    = 750×39.27 + 52.5×860.73 
              = 74640.825 kg 

S

C

S

S
S

C

E

E

52.5
SS

6

5

2 10

1.4 10


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evwoi KvR 
  cÖkœ-1 t cxob I weK…wZ ej‡Z Kx eyS? 

 cÖkœ-2 t û‡Ki m~ÎwU †bv‡Ukb mn wjL| 

 cÖkœ-3 t cqk‡bi AbycvZ ej‡Z Kx eyS? 

 cÖkœ-4 t  bgbxq w÷‡ji cxob-weK…wZ WvqvMÖvg A¼b K‡i wewfbœ Ask †`LvI| 

 cÖkœ-5 t 2cm e¨v‡mi GKwU avZe `‡Ûi cÖv‡šÍ 4200kg ‡jvW Szwj‡q ‡`Iqv 
n‡j `ÛwU‡Z KZ cxob Drcbœ n‡e? 

 cÖkœ-6 t wPÎ n‡Z P Gi m‡e©v”P gvb wbY©q Ki, hLb w÷j 150MPa, 
A¨vjywgwbqvg 90MPa, Ges †eªvÄ G 110MPa Gi †ewk cxob wb‡Z cv‡i 
bv| 

 

 

 
2.5m 2.0m 1.5m 

AS=500mm2 Aa=400mm2 Ab=200mm2 

Steel Aluminium Bronze 

2P P 4P 



Aa¨vq-2 t e‡ji m~Î (Laws of Force) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 ej 
 jwä ej Ges Dcvsk ej 
 e‡ji wÎfzR m~Î 
 e‡ji mvgvšÍwiK m~Î 
 e‡ji mvgvšÍwiK m~‡Îi cÖwZcv`b 
 e‡ji mvgvšÍwiK m~Î m¤úwK©Z mgm¨vewji mgvavb 
 



ej (Force) 

 hv w¯’i e ‘̄i Dci wµqv K‡i Zv‡K MwZkxj K‡i ev 
Ki‡Z Pvq Ges †Kvb MwZkxj e ‘̄i Dci wµqv K‡i 
Zv‡K w ’̄i K‡i ev Ki‡Z Pvq Zv‡K ej e‡j| 

 e‡ji GKK wbDUb (N) Ges ej GKwU †f±i ivwk| 

 ‡f±i ivwk t †h mKj ivwk‡K m¤ú~Y©iæ‡c cÖKvk 
Kivi Rb¨ gvb I w`K Df‡qiB cÖ‡qvRb nq, Zv‡K 
†f±i ivwk e‡j| 



jwä ej (Resultant Force)  
 `yB ev Z‡ZvwaK ej hw` GKB mg‡q GKwU w ’̄i e ‘̄i Dci 

wµqvkxj nq Ges hw` Ggb GKwU ej wbY©q Kiv hvq, hvi 
wµqvdj H e ‘̄i Dci wbw ©̀ó ej¸wji wgwjZ wµqvd‡ji 
mgvb, Zvn‡j H GKK ej‡K `yB ev Z‡ZvwaK e‡ji jwä ej 
e‡j| 

 

A 

B 

R 

O 

D 

C 



Dcvsk ej (Component Force)  

 ‡Kvb we› ỳ‡Z wµqviZ ‡Kvb ej‡K ci®úi mg‡Kv‡b Aew ’̄Z 
`ywU A‡ÿ wef³ Ki‡j Zv‡`i cÖ‡Z¨K‡K Dcvsk ej  
(Component Force) e‡j| 

 

P 

Q 

R 

O 

y- axis 

x- axis 



e‡ji wÎfzR m~Î 

 GKwU we› ỳ‡Z wµqvkxj ỳwU e‡ji gvb I w`K †Kvb wÎfz‡Ri 
GKBµ‡g M„nxZ `ywU evû Øviv m~wPZ n‡j, G‡`i jwäi gvb I 
w`K H wÎfz‡Ri wecixZµ‡g M„nxZ Z…Zxq evû Øviv m~wPZ 
n‡e| G‡K e‡ji wÎfzR m~Î e‡j| 

  
 

A 

R P 

Q C B 



e‡ji mvgvšÍwiK m~Î 

 GKB we› ỳ‡Z wµqvkxj `ywU e‡ji gvb I w`K hw` †Kvb we› ỳ 
n‡Z AswKZ GKwU mvgvšÍwi‡Ki ỳwU mwbœwnZ evû Øviv cÖKvk 
Kiv hvq, Z‡e H ejØ‡qi jwäi gvb I w`K mvgvšÍwi‡Ki H 
we› ỳ n‡Z AswKZ KY© Øviv cÖKvk Kiv hv‡e| 

 

  
 

P 

R Q 

C B 

A O 



mg‡KvYx wÎfzR 

 

  
 C B 

A 

θ 
900 

f‚wg 

j¤ ̂ AwZf‚R 

C B 

A 

θ 

900 

j¤ ̂

f‚wg AwZf‚R 

sinθ =      , cosθ =      , tanθ = BC

AC

AB

AC

BC

AB
sinθ =      , cosθ =      , tanθ = AB

AC

BC

AC

AB

BC

sinθ =         , cosθ =          , tanθ =    
 
Q›` t Ajm Af‚K f‚jU 
wc_v‡Mviv‡mi Dccv`¨ Abymv‡i,  AC2  = AB2 + BC2    

¤̂
f~
j
wg

¤̂
fR~

j
AwZ

fw~ g
fR~AwZ



e‡ji mvgvšÍwiK m~‡Îi cÖwZcv`b 

P 

R Q 

C B 

A 
O 

θ 
α θ 

M 

Q 

g‡b Kwi, O we› ỳ‡Z P I Q ỳwU ej KvR Ki‡Q| OA I OC †iLv ej `ywUi gvb 
I w`K wb‡ ©̀k Ki‡Q| ejØ‡qi AšÍf©~³ †Kvb θ| GLb ej ỳwU‡K mvgvšÍwi‡Ki ỳwU 
evû a‡i OABC mvgvšÍwiKwU AsKb Ki‡j OB KY© ejØ‡qi jwäi gvb I w`K 
wb‡ ©̀k Ki‡e| wP‡Î jwäi gvb‡K R Øviv m~wPZ Kiv n‡q‡Q| jwä ejwU P e‡ji 
mv‡_ α ‡Kvb Drcbœ K‡i| GLb mvgvšÍwiKwUi B we› ỳ n‡Z j¤ ̂AvuwK hv OA 
‡iLvi ewa©Zvsk‡K M we›`y‡Z †Q` K‡i| 



e‡ji mvgvšÍwiK m~‡Îi cÖwZcv`b 

P 

R Q 

C B 

A 
O 

θ 
α θ 

M 

Q 

wPÎ n‡Z cvB, AB = OC = Q, <BAM = θ 
GLb ΔABM n‡Z cvB, 
sinθ =                                   cosθ = 
 => BM = ABsinθ                 => AM = ABcosθ 
⸫ BM = Qsinθ                         ⸫ AM = Qcosθ 
 
Avevi, OBM mg‡Kvbx wÎfzR n‡Z cvB, 
OB2 = OM2 + BM2 

OB2 = (OA + AM)2 + BM2   
R2  = (P + Qcosθ)2 + (Qsinθ)2 

R2 = P2 + 2PQcosθ + Q2cos2θ + Q2sin2θ 
R2  = P2 + 2PQcosθ + Q2 (cos2θ + sin2θ) 
R2 = P2 + 2PQcosθ + Q2                           [ ⸪ cos2θ + sin2θ = 1] 

⸫ R =   

  
 
                          
 

BM

AB
AM

AB

2 22P PQcos Q 



e‡ji mvgvšÍwiK m~‡Îi cÖwZcv`b 

P 

R Q 

C B 

A 
O 

θ 
α θ 

M 

Q 

OBM mg‡Kvbx wÎfzR n‡Z cvB, 
 
tanα = 
 
tanα = 

 
tanα =  
 
  
 

  
 
                          
 

BM

OM

BM

OA AM
sin

cos

Q

P Q






e‡ji mvgvšÍwiK m~Î m¤úwK©Z mgm¨vi mgvavb 
 mgm¨v-1 t 100kg I 80kg gv‡bi ỳwU Uvbv ej GKwU we›`‡Z 600 †Kv‡b wµqv 

Ki‡Q| mvgvšÍwi‡Ki m~‡Îi mvnv‡h ej ỳwUi jwäi gvb I w`K wbY©q Ki| 

  
 

C 

P=100 

R Q=80 

B 

A O 

600 
α 

Avgiv Rvwb, 
     R =  
 R = 
 ⸫ R = 156.20kg  
Avevi, 
     tanα = 
 
tanα = 
tanα = 0.495 
α = tan-1(0.495) 
 ⸫ α =26.340 (AbyfzwgK Gi mv‡_) 
 

‡`Iqv Av‡Q,  
P = 100kg 
Q = 80kg 
θ = 600 

R = ? 
α = ? 

2 22P PQcos Q 
2 0 2100 2 100 80 60 80cos   

sin

cos

Q

P Q




0

0

80sin 60

100 80cos60



e‡ji mvgvšÍwiK m~Î m¤úwK©Z mgm¨vi mgvavb 
 mgm¨v-2 t 1200 ‡Kv‡b ỳwU ej GKwU we› ỳ‡Z ỳwU ej GKwU we›`y‡Z wµqviZ| eo 

ejwU 80kg Ges jwä ej †QvU e‡ji mv‡_ j¤f̂v‡e AvbZ n‡j †QvU ejwU KZ? 
  

  
 

Avevi, 
    tanα = 
 
 tan300 = 
 0.577(80-0.5Q) = 0.866Q 
 46.16 – 0.2885Q = 0.866Q 
 0.866Q + 0.2885Q = 46.16 
 1.1545Q = 46.16 
 Q = 
 Q = 39.98kg 
 ⸫ Q = 40kg 
 

‡`Iqv Av‡Q,  
P = 80kg 
θ = 1200 
α = 1200-900 

    = 300 

Q = ? 

0

0

sin120

80 cos120

Q

Q
0.866

80 0.5

Q

Q

C 

P=80 

R 
Q 

B 

A O 
1200 

900 

300 

46.16

1.1545



e‡ji mvgvšÍwiK m~Î m¤úwK©Z mgm¨vi mgvavb 
 mgm¨v-3 t hw` P I Q ci®úi mgvb n‡j cÖgvb Ki, R = 2Pcos    , hLb θ n‡”Q ej 

`ywUi ga¨eZ©x †Kvb Ges R jwä ej| 

Avgiv Rvwb, mvgvšÍwi‡Ki m~Îvbymv‡i, 

       R = 

 R = 

 R =  

 R = 

 R = 

⸫    R = 2Pcos     
  

  

2



C 

P 

R Q=P 
B 

A O 

θ 

2 22P PQcos Q 
2 22P P Pcos P  

2 22 2P P cos
22 (1 )P cos

2 22 2 cos
2

P




2





evwoi KvR 
 cÖkœ-1 t jwä ej ej‡Z Kx eyS? 

 cÖkœ-2 t e‡ji wÎf‚R m~ÎwU †jL| 

 cÖkœ-4 t e‡ji mvgvšÍwiK m~ÎwU cÖwZcv`b Ki| 

 cÖkœ-5 t t P I Q gv‡bi ỳwU ej GKwU we›`y‡Z ci®úi 1200 
†Kv‡Y wµqv K‡i| jwä R = 140kg Ges P = 110kg n‡j 
Q e‡ji gvb wbY©q Ki| 

 cÖkœ-5 t GKB we› ỳ‡Z 1800 ‡Kv‡Y wµqviZ ỳwU mgvb mgvb 
e‡ji jwäi gvb KZ?  

 



Aa¨vq-2 t e‡ji m~Î (Laws of Force) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 e‡ji ms‡hvRb 
 e‡ji wefvRb 
 Dcvsk wbY©q c×wZ 
 Dcvs‡ki wPýixwZ 
 GKvwaK e‡ji jwäi gvb I w`K wbY©q 
 G m¤úwK©Z mgm¨vewji mgvavb 



e‡ji ms‡hvRb (Composition of Forces) 

 ‡Kvb e ‘̄i Dci wµqvkxj ej e¨e ’̄v‡K jwä e‡ji gva¨‡g 
cÖwZ ’̄vcb Kiv‡K e‡ji ms‡hvRb e‡j| A_©vr ỳB ev 
Z‡ZvwaK ej n‡Z G‡`i jwä evwni Kivi c×wZ‡K e‡ji 
ms‡hvRb (Compositon of Forces) e‡j| 

 

α 

F1 

β 

γ 

F2 

F3 



e‡ji wefvRb (Resolution of a Force) 
 ‡Kvb GKwU ej‡K Gi Dcvs‡k wef³ Kivi c×wZ‡K e‡ji wefvRb 

(Resolution of a Force) e‡j|  

 D³ wefvwRZ ej¸‡jv‡K Dcvsk (Component)  e‡j| 

 ‡Kvb GKwU ej‡K wefvwRZ Ki‡j `yBwU Dcvsk cvIqv hvq| 

 Abyf‚wgK Dcvsk (Horizontal Component) = H 

 Dj¤̂ Dcvsk (Vertical Component) = V 

 

 
H = Abyf‚wgK Dcvsk  

F 

X 

Y 

V
 =

 D
j¤

 ̂D
cv

sk
  

θ 



Dcvsk wbY©q c×wZ 
 

 

θ 
X 

Y 

O 

F 

B 

A 

C 

wP‡Î, AB = OC = V = F e‡ji Dj¤̂ Dcvsk 
    OA = BC = H = F e‡ji Abyf‚wgK Dcvsk 
 
OAB mg‡KvYx wÎf‚R n‡Z cvB, 
     sinθ =                       cosθ =  
 AB = OBsinθ       => OA  = OBcosθ  
   V = Fsinθ             => H   = Fcosθ 

AB

OB
OA

OB

H = Fcosθ 

V
 =

 F
si

nθ
 



Dcvsk wbY©q c×wZ 
 

 θ 

F 

Fcosθ 

Fsinθ 

θ 

F
 Fcosθ 

Fs
in

θ 

θ 

F 
Fcosθ 

Fsinθ 

θ 

F 

Fcosθ 

Fsinθ 



Dcvs‡ki wPýixwZ 

₋ 

₋ ₊ 

₊ ₋ ₋ 

  

 Abyf‚wgK Dcvs‡ki †ÿ‡Î j¤ ̂ †iLvi 
Wvbw`‡K cÖmvwiZ Dcvsk‡K abvZ¥K Ges 
evgw`‡Ki Dcvsk‡K FbvZ¥K aiv nq| 

 Dj¤̂ Dcvs‡ki †ÿ‡Î Abyf‚wgK †iLvi 
Dc‡ii w`‡Ki Dcvsk‡K abvZ¥K Ges wb‡Pi 
w`‡Ki Dcvsk‡K FbvZ¥K aiv nq| 



GKvwaK e‡ji jwä wbY©q 

α 

F1 

β 

γ 

F2 

F3 

 jwäi gvb t R =                         =  
 jwäi w`K t jwä ejwU Abyf~wg‡Ki mv‡_ θ †KvY Drcbœ Ki‡j 
jwäi w`K n‡e, tanθ = 
                           
                   => θ = tan-1        = tan-1  

2 2( ) ( )Fx Fy  

Fy

Fx




Fy

Fx




2 2( ) ( )H V  

V

H






cÖK…Z †KvY wbY©q 
DËi 

θ 

R 

∑H = +Ve 

∑V = +Ve 

c~e© cwðg 

`wÿY 

DËi 

θ 

R 

∑H = -Ve 

∑V = +Ve 

c~e© cwðg 

`wÿY 

 hw` ∑H Ges ∑V Dfq Gi gvb 
†hvM‡evaK nq Z‡e jwäi gvb (c~e©-DËi) 
eivei n‡e| 

 hw` ∑H Gi gvb we‡qvM‡evaK Ges ∑V 
Gi gvb †hvM‡evaK nq Z‡e jwäi gvb 
(cwðg-DËi) eivei n‡e| 



cÖK…Z †KvY wbY©q 
DËi 

R 

∑H = -Ve 

∑V = -Ve 

c~e© cwðg 

`wÿY 

DËi 

θ 

R 

∑H = +Ve 

∑V = -Ve 

c~e© cwðg 

`wÿY 

 hw` ∑H Ges ∑V Dfq Gi gvb 
we‡qvM‡evaK nq Z‡e jwäi gvb (cwðg-
`wÿY) eivei n‡e| 

 hw` ∑H Gi gvb †hvM‡evaK Ges ∑V 
Gi gvb we‡qvM‡evaK nq Z‡e jwäi gvb 
(c~e©-`wÿY) eivei n‡e| 

θ 



mgm¨v I mgvavb 
cÖkœ-1 t wP‡Î cÖ̀ wk©Z ej¸wji jwäi gvb I w`K wbY©q Ki| 

200 

250 

10kg 

40kg 

30kg 

20kg 

30cos250 

200 

250 

10kg 

40kg 

30kg 

20kg 

40cos200 

40sin200 

30sin250 

∑H = + 10 + 40cos200 – 30sin250 = + 34.9kg 
∑V = + 40sin200 + 30cos250 – 20 = + 20.87kg   



mgm¨v I mgvavb 
jwäi gvb, R = 
         => R = 
         => R = 40.66kg 
 
jwäi w`K wbY©q, θ = tan-1(      ) 
                   
                => θ = tan-1(        ) 
                
                => θ = tan-1(0.598) 
                => θ = 30.880 (c~e©-DËi)  

2 2( ) ( )H V  
2 2( 34.9) ( 20.87)  

V

H




20.87

34.9

DËi 

θ = 30.880 

R = 40.66kg 

c~e© cwðg 

`wÿY 



mgm¨v m¤úwK©Z Av‡jvPbv 

40kg 

400 

4 
3 

50kg 

tanα = 
α = tan-1(1.33) 
α = 53.130  

4

3

40kg 

400 

50kg 

53.130 



mgm¨v I mgvavb 
cÖkœ-2 t wP‡Î cÖ̀ wk©Z ej¸wji jwäi gvb I w`K wbY©q Ki| 

∑H = + 300 + 1000cos36.870 – 500 + 300sin450 = + 812.13kg 
∑V = + 1000sin36.870 – 200 – 300cos450 = 187.87kg   

3 
450 

300kg 

1000kg 
300kg 

200kg 

4 500kg 

450 

300kg 

1000kg 

300kg 200kg 

500kg 
36.870 

1000cos36.870 
 

1000sin36.870 
 

300sin450 
 

300cos450 
 



mgm¨v I mgvavb 
jwäi gvb, R = 
         => R = 
         => R = 833.58kg 
 
jwäi w`K wbY©q, θ = tan-1(      ) 
                   
                => θ = tan-1(         ) 
                
                => θ = tan-1(0.231) 
                => θ = 130 (c~e©-DËi)  

2 2( ) ( )H V  
2 2( 812.13) ( 187.87)  

V

H




187.87

812.13

DËi 

θ = 130 

R = 833.58kg 

c~e© cwðg 

`wÿY 



evwoi KvR 
cÖkœ t 1 bs I 2 bs wP‡Î cÖ̀ wk©Z ej¸wji jwäi gvb I w`K wbY©q Ki| 

50kg 
550 

500 

80kg 
40kg 

70kg 

50kg 

350 

500 

120kg 

40kg 
70kg 150kg 

3 
4 

wPÎ - 1 wPÎ - 2 



Aa¨vq-2 t e‡ji m~Î (Laws of Force) 

AvR‡Ki Av‡jvP¨ welqmg~n 

 j¨vwgi m~Î 

 j¨vwgi m~‡Îi cÖwZcv`b 

 j¨vwgi m~‡Îi mgm¨vewji mgvavb 



j¨vwgi m~Î (Lami’s Theorem) 

 ‡Kvb we› ỳ‡Z wµqviZ wZbwU ej fvimvg¨ m„wó Ki‡j G‡`i 
cÖ‡Z¨KwUi gvb Ici ỳwU e‡ji AšÍM©Z †Kv‡Yi mvB‡bi 
(sine) mgvbycvwZK| 

 A_©vr        =       = 

 

 

P 
Q 

R 

γ 
α β 

sin

P

 sin

Q

 sin

R





mvavib Av‡jvPbv 

A 

B C 
α 

β 

γ 

sin

AB

 sin

BC

 sin

CA


               =          = 



j¨vwgi m~‡Îi cÖwZcv`b 

 g‡b Kwi, P, Q I R ej wZbwU O we› ỳ‡Z fvimvg¨ m„wó 
K‡i‡Q Ges G‡`i wecwiZ †KvY¸‡jv h_vµ‡g α, β Ges γ | 
 
 wPÎ n‡Z cvB, OA = BC = P Ges OB = AC = Q 
GLb, <AOC = 1800 – β 
        <ACO = <BOC = 1800 – α 
         <CAO = 1800 – (<AOC+<ACO) 
                     = 1800 – (1800 – β + 1800 – α) 
      = 1800 – 1800 + β - 1800 + α 
                     =  α + β - 1800 
   
 
  

P 

R 

γ 

β 
Q 

α 
O 

A 

B 

C 

P 
Q 



j¨vwgi m~‡Îi cÖwZcv`b 

P 

R 

γ 

β 
Q 

α 
O 

A 

B 

C 

P 
Q 

 wKš‘ α + β + γ = 3600 

 α + β + γ = 3600 

 α + β = 1800 + 1800 – γ 
 α + β - 1800 = 1800– γ 
 myZivs <CAO = 1800– γ 
GLb, wÎ‡KvYwgwZi m~Îvbymv‡i ΔAOC n‡Z cvB, 
 
                    =               = 
 
                   =                     = 

 
             =           =  
 
 
 
 

sin ACO

OA

 sin AOC

AC

 sin CAO

OC



0sin(180 )

P

 0sin(180 )

Q

 0sin(180 )

R



sin

P

 sin

Q

 sin

R





j¨vwgi m~‡Îi mgm¨vewji mgvavb 
cÖkœ-1 t GKB Abyf‚wgK Z‡j A I C we›`y n‡Z AB I BC Zvi ỳwUi mvnv‡h¨ 6KN 
IRb Szjv‡bv Av‡Q| Zvi `ywU Abyf‚wgK Z‡ji mv‡_ h_vµ‡g 300 I 450 †KvY m„wó K‡i| 
Zvi `y‡Uvi Uv‡bi cwigvb wbY©q Ki| 

A 

B 

C 
450 300 

6KN 

TAB TBC 

6KN 

300 450 

1350 1200 

1050 

450 + 900 = 1350  
300 + 900 = 1200  
3600 – 1350 - 1200 = 1050  
 



j¨vwgi m~‡Îi mgm¨vewji mgvavb 
 GLb,               =               = 
 
myZivs              = 
 
 TAB = 

 
 TAB = 5.38 KN (Ans) 

 
Avevi               = 
 
 TBC  = 

 
 TBC  = 4.39 KN (Ans) 
 
 
 

0sin120
ABT

TAB TBC 

6KN 

300 450 

1350 1200 

1050 

0sin135
BCT

0

6

sin105

0sin120
ABT

0

6

sin105
0

0

6 sin120

sin105



0sin135
BCT

0

6

sin105
0

0

6 sin135

sin105





j¨vwgi m~‡Îi mgm¨vewji mgvavb 
cÖkœ-2 t AB GKwU Abyf‚wgK ex‡gi ˆ`N©̈  5m| A Ges B we›`y n‡Z h_vµ‡g AC Ges 
BC Zv‡ii mvnv‡h¨ 100kg IRb C we› ỳ‡Z Szjv‡bv i‡q‡Q| hw` AC Ges BC Zv‡ii 
ˆ`N©̈  h_vµ‡g 4m Ges 3m nq, Z‡e AC Ges BC Zv‡ii Uv‡bi cwigvb wbY©q Ki| 

A B 

C 

θ1 θ2 

100kg 

TAC TBC 

6KN 

53.130 36.870 

126.870 143.130 

900 

36.870 + 900 = 126.870  
53.130 + 900 = 143.130  

900 

θ1 = tan-1(    ) = 36.870 

  
θ2 = tan-1(    ) = 53.130 

4m 3m 

5m 

3

4

4

3



j¨vwgi m~‡Îi mgm¨vewji mgvavb 
 GLb,               =               = 
 
myZivs                   = 
 
 TAC = 

 
 TAC = 60 kg (Ans) 

 
Avevi                   = 
 
 TBC  = 

 
 TBC  = 80 kg (Ans) 
 
 
 

0sin143.13
ACT

0sin126.87
BCT

0

100

sin 90

0sin143.13
ACT

0

100

sin 90
0

0

100 sin143.13

sin 90



0sin126.87
BCT

0

100

sin 90
0

0

100 sin126.87

sin 90



TAC TBC 

100kg 

53.130 36.870 

126.870 143.130 

900 



j¨vwgi m~‡Îi mgm¨vewji mgvavb 
cÖkœ-3 t wP‡Î cÖ̀ wk©Z Zvi w`‡q `ywU IRb Szjv‡bv Ae¯’vq Av‡Q| θ = 1050 n‡j AB, 
BC I CD-‡Z Uv‡bi cwigvY I IRb W Gi gvb wbY©q Ki| 

600 + 900 = 1500  
3600 – 1500 - 750 = 1350  
 

A 

B 

C θ = 1050 300 

W 

750 

1500kg 

D 

TBC 

TCD 

1500kg 

600 

1500 

1350 

150 

750 

C 



j¨vwgi m~‡Îi mgm¨vewji mgvavb 
 GLb,               =               = 
 
myZivs              = 
 
 TBC = 

 
 TBC = 1060.66 kg (Ans) 

 
Avevi               = 
 
 TCD  = 

 
 TCD  = 2049.04 kg (Ans) 
 
 
 

0sin150
BCT

0sin 75
CDT

0

1500

sin135

0sin150
BCT

0

1500

sin135
0

0

1500 sin150

sin135



0sin 75
CDT

0

1500

sin135
0

0

1500 sin 75

sin135



TBC 

TCD 

1500kg 

600 

1500 

1350 

150 

750 

C 



j¨vwgi m~‡Îi mgm¨vewji mgvavb 
 GLb,               =               = 
 
myZivs              = 
 
 TAB = 

 
 TAB = 2049.04 kg (Ans) 
 
Avevi               = 
 
 W  = 
 
 W  = 2049.04 kg (Ans) 
 
 
 

0sin105
ABT

0sin150
BCT

0sin105

W

0sin105
ABT

0sin150
BCT

0

0

1060.66 sin105

sin150



0sin105

W TBC 

W 

1050 

1050 

150 

1500 

B 

A 

B 

C θ = 1050 300 

W 

750 

1500kg 

D 

TAB 

0sin150
BCT

0

0

1060.66 sin105

sin150





evwoi KvR 
cÖkœ-1 t j¨vwgi m~ÎwU cÖgvY Ki| 
cÖkœ-2 t GKB Abyf‚wgK Z‡j A I C we›`y n‡Z AB I BC Zvi `ywUi mvnv‡h¨ 500kg 
IRb Szjv‡bv Av‡Q| Zvi `ywU Abyf‚wgK Z‡ji mv‡_ h_vµ‡g 300 I 450 †KvY m„wó K‡i| 
Zvi `y‡Uvi Uv‡bi cwigvb wbY©q Ki| 

A 

B 

C 
450 300 

500 kg 



Aa¨vq-3 t e‡ji ‡gv‡g›U (Moment of Force) 

AvR‡Ki Av‡jvP¨ welqmg~n 

 e‡ji †gv‡g›U 

 ‡gv‡g‡›Ui cÖKvi‡f` 

 ‡fwiMb‡bi †gv‡g›U bxwZ 

 e‡ji ‡gv‡g›U wbY©q c×wZ 

 ‡gv‡g›U m¤úwK©Z mgm¨vewji mgvavb 



e‡ji ‡gv‡g›U (Moment of Force) 

 e ‘̄i Dci cÖhy³ e‡ji N~Y©b wµqv‡K H e‡ji †gv‡g›U ev 
åvgK (Moment of Force) e‡j| A_©vr †Kvb GKwU ej 
hw` †Kvb e ‘̄‡K GKwU wbw`©ó ’̄vb n‡Z j¤̂ `~i‡Z¡ Nyivq ev 
Nyiv‡Z Pvq, Zvn‡j H Nyiv‡bv cÖeYZvi cvigvY‡K cÖhy³ e‡ji 
†gv‡g›U ev åvgK e‡j| †gv‡g›U‡K M Øviv cÖKvk Kiv nq| 

 GKK_vq, †gv‡g›U = ej × j¤̂ ~̀iZ¡ 

 ‡gv‡g‡›Ui GKK kg-m 

 

 

O 

P 

L 



‡gv‡g‡›Ui cÖKvi‡f` (Types of Moment) 

 ‡gv‡g›U `yB cÖKvi- 

1. abvZ¡K †gv‡g›U (Clockwise Moment) t ‡Kvb ej 
hw` wbw ©̀ó j¤̂ ~̀i‡Z¡ †_‡K e ‘̄‡K Nwii KuvUvi w`‡K Nyivq 
ev Nyiv‡Z Pvq, Zvn‡j e‡ji Giæc NyY©b wµqv‡K abvZ¡K 
†gv‡g›U (Clockwise Moment) e‡j|  

2. FbvZ¡K †gv‡g›U (Anticlockwise Moment) t ‡Kvb 
ej hw` wbw ©̀ó j¤̂ ~̀i‡Z¡ †_‡K e ‘̄‡K Nwii KuvUvi 
wecixZ w`‡K Nyivq ev Nyiv‡Z Pvq, Zvn‡j e‡ji Giæc 
NyY©b wµqv‡K FbvZ¡K †gv‡g›U (Anticlockwise 
Moment) e‡j|  

 

O 

P 

L 

O 

P 

L 



‡fwiMb‡bi †gv‡g›U bxwZ 

 hw` †Kvb e ‘̄i Dci GKvwaK mgZjxq ej GKB mv‡_ 
wµqviZ _v‡K, Z‡e †h‡Kvb we› ỳ n‡Z mKj e‡ji †gv‡g‡›Ui 
exRMvwYwZK †hvMdj n‡e GKB we› ỳ mv‡c‡ÿ D³ ej¸‡jvi 
jwäi †gv‡g›Ui mgvb| 

 A_©vr jwä e‡ji †gv‡g›U = ej¸‡jvi †gv‡g‡›Ui exRMvwYwZK 
†hvMdj  



†gv‡g›U wbY©q  

O 

P 

L 

O 

P 

L 
600 



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-1 t wP‡Îi µ¨vswU‡Z P e‡ji gvb KZ n‡j GwU mvg¨ve ’̈̄ vq _vK‡e?  

P 

500 300 
100kg 

30cm 

15cm 

B 

∑MB = 0 ( +    ) 
 +100×30 – P×15cos500 = 0 
 P×15cos500 = 3000 
 
 P = 

 
 P = 311.14 kg (Ans)  
 

cos500  = 
 
 x = 15cos500 

15cm 
P 

B 
30cm x 

100kg 500 300 

15

x

0

3000

15cos50



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  

cÖkœ-2 t wb‡¤œi wPÎ n‡Z W e‡ji gvb wbY©q Ki?  

∑MA = 0 ( +    ) 
 + Wcos300×16 –800cos400×20 = 0 
 Wcos300×16 = 800cos400×20 
 13.86W = 12256.71 

 
 W =  

 
 W = 884.32 N (Ans)  
 

12256.71

13.86

800N 

20cm 16
cm

 

1300 

1200 

W 

800N 

20cm 16
cm

 

W 

300 
Wcos300 

Wsin300 

400 

800cos400 

800sin400 

C 
A 

B 

C 
A 

B 



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-3 t wb‡¤œi wPÎ Abyhvqx GKwU µ¨vs‡Ki Dci `ywU ej KvR Ki‡Q| A we› ỳ‡Z ejØ‡qi 
†gv‡g›U KZ Ges µ¨vsKwU †Kvb w`‡K Nyi‡e?  

∑MA(+    ) 
= – 200sin600×35 + 500sin300×60 
= – 6062.18 + 15000 
= 8937.82 kg-cm (Ans)  
 
GLb, A we› ỳ‡Z ejØ‡qi †gv‡g›U abvZ¡K e‡j 
µ¨vsKwU Nwii KuvUvi w`‡K Nyi‡e| (Ans)    

60cm 

200kg 

500kg 

25cm 

600 
300 A 

B C 

60cm 

200kg 

500kg 

25cm 

600 
300 

500sin300 

35cm 
A 

B 
C 

200sin600 



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-4 t wb‡¤œi wPÎ Abyhvqx AB µ¨vs‡Ki Dci wZbwU ej KvR Ki‡Q| µ¨vsKwUi A 
cÖv‡šÍi †gv‡g‡›Ui gvb I w`K wbY©q Ki|  

∑MA(+    ) 
= + 60sin300×1 – 150sin600×2.5 – 100sin300×3.5 
= + 30 – 324.76  – 175 
= – 469.76 kg-m (Ans) 
 
GLb, A we›`y‡Z ejØ‡qi †gv‡g›U FbvZ¡K e‡j µ¨vsKwU Nwii KuvUvi 
wecixZ w`‡K Nyi‡e| (Ans)    

150kg 

100kg 1m 

600 

300 

A B 

D 300 

60kg 
1.5m 

1m 

C 

150kg 
100kg 

600 300 
A 

B 300 

60kg 

1m 

C 

60sin300 

150sin600 
100sin300 

1.5m 

1m 



evwoi KvR 
cÖkœ-1 t e‡ji †gv‡g›U ej‡Z wK eyS? 
cÖkœ-2 t †gv‡g›U KZ cÖKvi I Kx Kx? 
cÖkœ-3 t wb‡¤œi wPÎ Abyhvqx AB µ¨vs‡Ki Dci wZbwU ej KvR Ki‡Q| µ¨vsKwUi A 
cÖv‡šÍi †gv‡g‡›Ui gvb I w`K wbY©q Ki|  

90kg 

700kg 2m 

600 

300 

A B 

D 300 

120kg 

2.5m 

2m 

C 



Aa¨vq-3 t e‡ji ‡gv‡g›U (Moment of Force) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 hyMj ev †Rvo 
 hyMj ev †Rv‡oi ˆewkó¨ 
 wjfvi 

 wjfv‡ii hvwš¿K myweav  
 wjfv‡ii bxwZgvjv 
 ‡gv‡g›U m¤úwK©Z mgm¨vewji mgvavb 



hyMj (Couple) 
 hLb GKwU e ‘̄i Dci ỳwU we› ỳ‡Z mgvb, mgvšÍivj I wecixZgyLx ej 

wµqv K‡i, wKš‘ G‡`i wµqv GKB mij‡iLv eivei KvR K‡i bv, ZLb 
Giv GKwU †Rvo ev hyMj m„wó K‡i| A_©vr †Kvb e ‘̄i Dci wµqviZ ỳwU 
mgvb, mgvšÍivj I wecixZgyLx Ges GKB mij‡iLvq wµqvkxj bq, Giæc 
`ywU ej‡K †Rvo ev hyMj e‡j| 

 ‡Rv‡oi †gv‡g›U = ej × †Rv‡oi evû 

 M = P × AB = P × d 

 GLv‡b, P = ej 

               d = ‡Rv‡oi evû 

P 

P 
d 

A B 



hyMj ev †Rv‡oi ˆewkó¨ 
 ‡Rvo m„wóKvix ej ỳwUi exRMvwYwZK †hvMdj k~b¨ n‡e| 

 ‡Rvo m„wóKvix ej ỳwUi mgZ‡j Aew ’̄Z †h‡Kvb we›`y‡Z 
G‡`i †gv‡g‡›Ui exRMvwYwZK †hvMdj mgvb n‡e| 

 GKB mgZ‡j wµqviZ GKwU ej Ges GKwU †Rvo fvimvg¨ 
m„wó Ki‡Z cv‡i bv| 

 GKB mgZ‡j wµqviZ ỳwU †Rv‡oi †gv‡g›U mgvb I wecixZ 
n‡j Giv ci®úi fvimvg¨ m„wó Ki‡e| 

 GKB mgZ‡j wµqviZ †h‡Kvb msL¨K †Rvo, GKwU gvÎ 
†Rv‡oi mgvb n‡Z cv‡i Ges D³ †Rv‡oi †gv‡g›U, Ab¨vb¨ 
†Rvo ¸wji †gv‡g†›Ui exRMvwYwZK †hvMd‡ji mgvb| 

 GKwU †Rv‡oi cwie‡Z© me©̀ v Gi mgZzj¨ Ici GKwU †Rvo 
m„wó Kiv hvq| 

P 

P 
d 

A B 



wjfvi 
 wjfvi GKwU mij hš¿, hvi mvnv‡h¨ Aí ej cÖ‡qvM K‡i 

A‡bK †ewk fvi‡K Dc‡i †Zvjv hvq| 

 wjfv‡ii hvwš¿K myweav =  

cÖhy³ ej 
fvi 

dvjµvg 

fvi
cÖh³y  ej



wjfv‡ii bxwZgvjv 

 ej × ej evûi ˆ`N©̈  = fvi × fvi evûi ˆ`N©̈  

           =   

 
 

fvi
ej

ej evûi ˆ`N©̈
fvi evûi ˆ`N©̈

ej 
fvi 

fvi evûi ˆ`N©¨  ej evûi ˆ`N©̈   



e‡ji †gv‡g‡›Ui cwigvY, D³ ej Ges j¤ ̂`~iZ¡ Øviv 
Drcbœ wÎfz‡Ri †ÿÎd‡ji wØ¸b| 

O 

D A P B 

g‡b Kwi, AB ‡iLvwU P e‡ji gvb I w`K wb‡ ©̀k Ki‡Q| wPÎvbyhvqx O we› ỳi 
Pvwiw`‡K P e‡ji AveZ©b cÖeYZvi cwigvb A_©vr †gv‡g›U wbY©q Ki‡Z n‡e| 
GLb, O we› ỳ n‡Z P e‡ji wµqv †iLvi Dci OD j¤ ̂AvuwK| O we› ỳi mv‡c‡ÿ 
P e‡ji †gv‡g›U = ej × j¤ ̂ ~̀iZ¡ 
M = P × OD 
M = AB × OD 
M = 2 × (     × AB × OD) 
M = 2 × ΔAOB Gi †ÿÎdj 
 
A_©vr, †Kvb w ’̄i we›`yi mv‡c‡ÿ GKwU e‡ji †gv‡g›U, H we› ỳ I cÖ̀ Ë ejwUi 
wb‡`©kK mij‡iLv cÖvß we› ỳØ‡qi MwVZ wÎfy‡Ri †ÿÎd‡ji wØ¸b n‡e| (cÖgvwYZ) 
 
 

1

2



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-1 t wb‡¤œi wPÎ Abyhvqx †ej µ¨vsK-G F = 200kg | G‡Z B Ges C we› ỳ‡Z 
cÖwZwµqv ej wbY©q Ki|  

∑MB = 0 ( +    ) 
 +F× 50cos300 – RC× 30cos600 = 0 
 RC× 30cos600 = 200× 50cos300  
 
 RC = 

 
 RC = 577.35 kg (Ans)  
 

cos600  = 
 
 x = 30cos600 

30

x

0

8660.25

30cos60

900 F 

600 
A 

B 

C 
RC 

B 
x 

F = 200kg 
600 300 

RB 

y 

cos300  = 
 
 y = 50cos300 

50

y



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  

∑V = 0 ( +    ) 
 – RC + RB – 200 = 0 
 – 577.35 + RB – 200 = 0 
 RB – 777.35 = 0 
 RB  = 777.35 kg (Ans) 
 

RC 

B 
x 

F = 200kg 
600 300 

RB 

y 



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-2 t wP‡Î cÖ̀ wk©Z AB `ÛwUi P we› ỳ‡Z 500kg IRb enb Ki‡Q| `ÛwU mvg¨ve¯’vq 
_vK‡j M I N we› ỳ‡Z IRb Ges θ Gi gvb wbY©q Ki| cywjØq Nl©Y wenxb|  

∑MB = 0 ( +    ) 
 +WAsin600 × 60 – 500 × 40 = 0 
 51.96WA = 20000 
 
 WA = 

 
 WA = M =  384.91 kg (Ans)  
 

20000

51.96

500kg 

M N P 

20cm 40cm 

A B 
600 θ 

∑MA = 0 ( +    ) 
 – WBsinθ × 60 + 500 × 20 = 0 
 WBsinθ × 60 = 10000  
 
 WBsinθ = 

 
 WBsinθ = 166.67 ............(i)  
 

10000

60

WB 

20cm 40cm 
600 θ 

WA 
WAsin600 WBsinθ 

A P B 

500kg 

WBcosθ 
WAcos600 



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  

∑H = 0 (       + ) 
 WBcosθ – WAcos600 = 0 
 WBcosθ = WAcos600  
 WBcosθ =384.91 × 0.5 
 WBcosθ = 192.46..............(ii) 
 

WB 

20cm 40cm 
600 θ 

WA 
WAsin600 WBsinθ 

A P B 

500kg 

WBcosθ WAcos600 

mgxKiY (i) †K mgxKiY (ii) Øviv fvM K‡i cvB, 
 
                   = 
 
tanθ = 0.866 
θ = tan-1(0.866) = 40.890 (Ans) 

sin

cos
B

B

W

W




166.67

192.46

θ Gi gvb mgxKiY (i) G ewm‡q cvB, 
 WBsin40.890 = 166.67 
=>WB =                 = 254.45 kg (Ans)  0

166.67

sin 40.89



†gv‡g›U m¤úwK©Z mgm¨vewji mgvavb  
cÖkœ-3 t wPÎ Abyhvqx we‡gi Dci †jv‡Wi Ae ’̄vb Abyhvqx A Ges B mv‡cv‡U©i cÖwZwµqv 
ej wbY©q Ki|  

∑MA = 0 ( +    ) 
 –10 × 2 + 16 × 2 + 18 × 8 – RB × 9 = 0  
 – 20 +32 + 144 –RB × 9 = 0 
 RB × 9 = 156 
 RB = 17.33 kg (Ans) 

6kg/m 4kg/m 
10kg 

A 
B 

RA RB 2m 4m 2m 3m 3m 

2m 

16kg 18kg 

∑V = 0 (   + ) 
 – 10 + RA – 16 –18 +17.33 = 0 
 RA – 26.67 = 0 
 RA = 26.67 kg (Ans)  



evwoi KvR 
cÖkœ-1 t hyMj ej‡Z Kx eyS? hyM‡ji ˆewkó¨ ¸‡jv †jL| 
cÖkœ-2 t wjfv‡ii hwwš¿K myweav ej‡Z Kx eyS? GwU wKfv‡e e„w× Kiv hvq? 
cÖkœ-3 t wP‡Î cÖ̀ wk©Z AB `ÛwUi P we› ỳ‡Z 400kg IRb enb Ki‡Q| `ÛwU mvg¨ve ’̄vq 
_vK‡j M I N we› ỳ‡Z IRb Ges θ Gi gvb wbY©q Ki| cywjØq Nl©Y wenxb|  

400kg 

M N P 

20cm 60cm 

A B 
500 θ 



Aa¨vq-4 t Nl©Y (Friction) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 Nl©Y ev Nl©Y ej 
 Nl©‡Yi cÖKvi‡f` 
 mxwgZ Nl©Y 

 w¯’i Nl©Y I Pj Nl©Y Gi g‡a¨ cv_©K¨ 
 Nl©‡Yi ag© ev ˆewkó¨ 
 Nl©Y †KvY I Nl©Y mnM 
 Abyf‚wgK Z‡j Aew¯’Z e¯‘i Nl©Y wbY©q 
 Abyf‚wgK Z‡j Aew¯’Z e¯‘i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 



Nl©Y ev Nl©Y ej (Friction or Frictional Force) 
 GKwU w ’̄i Z‡ji Dci Ab¨ GKwU e ‘̄ ev cvkvcvwk ỳwU e ‘̄ G‡K 

Ic‡ii ms¯ú‡k© †_‡K Pj‡Z _v‡K ev Pj‡Z †Póv K‡i, ZLb 
G‡`i wgjb Z‡j MwZi wecwiZ w`‡K †h ej evav cÖ̀ vb K‡i, 
Zv‡K A_©vr evav cÖ̀ vbKvix ej‡KB Nl©Y ej ev Nl©Y e‡j| 

 cÖKvi‡f` t cÖavbZ `yB cÖKvi- 

1. w ’̄i Nl©Y t hLb GKwU e ‘̄ Ab¨ GKwU e ‘̄i Dci w ’̄i Ae ’̄vq 
_v‡K Ges G‡`i †h‡Kvb GKwU‡K MwZkxj Kivi Rb¨ ej 
cÖ‡qvM Kiv nq, ZLb G‡`i ms¯úk© Z‡j †h Nl©Y ej H 
MwZ‡K evav cÖ̀ vb K‡i e ‘̄wU‡K w ’̄i Ae ’̄vq ivLvi †Póv K‡i, 
Zv‡K w ’̄i Nl©Y e‡j|  

2. MwZ ev Pj Nl©Y t hLb GKwU e ‘̄ Ab¨ GKwU e ‘̄i ms¯ú‡k© 
†_‡K Pj‡Z _v‡K, ZLb G‡`i ms®úk© Z‡j MwZi wecixZ 
w`‡K †h Nl©Y ej m„wó nq, Zv‡K MwZ ev Pj Nl©Y e‡j| 

P F 

W 

R 



mxwgZ Nl©Y (Limiting Friction) 
 ‡h cwigvb ej cÖ‡qv‡M ci¯ú‡ii ms¯ú‡k© Aew ’̄Z ỳwc e ‘̄i GKwU AciwUi 

Dci w`‡q †KejgvÎ MwZkxj n‡Z ïiæ K‡i, Giæc MwZkxj nIqvi gyn~‡Z© 
evav `vbKvix Nl©Y e‡ji cwigvY‡K mxwgZ Nl©Y e‡j|  

P F 

W 

R 



w ’̄i Nl©Y I Pj Nl©Y Gi g‡a¨ cv_©K¨ 

w ’̄i Nl©Y Pj Nl©Y 
1| w ’̄i Nl©Y me©̀ vB e ‘̄ †h w`‡K 
Pjvi Dcµg nq, Zvi wecixZ w`‡K 
wµqv K‡i| 

1| Nl©Y ej me©̀ v e ‘̄i MwZi 
wecixZ w`‡K wµqv K‡i| 

2| mxwgZ Nl©Y e‡ji gvb Ges †h 
†Kvb ỳBwU Z‡ji Dci m„ó 
cÖwZwµqv e‡ji gv‡bi AbycvZ me©̀ v 
aªæe| 

2| Nl©Y e‡ji gvb Ges e ‘̄i Z‡ji 
Dj¤̂ cÖwZwµqv e‡ji AbycvZ 
me©̀ vB GKwU aªæe msL¨v| 

3| Nl©Y e‡ji gvb e ‘̄i Dci 
cÖ‡qvMK…Z e‡ji mgvb| 

3| GKwU wbw ©̀ó MwZ‡Z Nl©Y e‡ji 
gvb me©̀ vB mgvb Ges aªæeK| 



Nl©‡Yi ag© ev ˆewkó¨ 
 Nl©Y ev Nl©Y ej memgq MwZi wecixZ w`‡K KvR K‡i| 

 Nl©Y †ÿÎd‡ji Dci wbf©i K‡i bv| 

 GwU Z‡ji Agm„YZvi Dci wbf©ikxj| 

 j¤̂ cÖwZwµqv ej Ges Nl©Y e‡ji m‡e©v”P gvb Gi AbycvZ aªæe| 

P F 

W 

R 



Nl©Y †KvY 

 ‡Kvb Z‡ji j¤̂ cÖwZwµqv ej (Normal Force), N Ges †gvU 
cÖwZwµqv ej (Resultant Force), R-Gi ga¨eZ©x ‡KvY‡K 
Nl©Y †KvY e‡j| 

F 

R 

N 

θ 



Nl©Y mnM 
 `ywU e ‘̄i ga¨Kvi Nl©Y ej Ges j¤̂ cÖwZwµqv e‡ji AbycvZ‡K 

Nl©Y mnM e‡j| G‡K μ Øviv cÖKvk Kiv nq| 

 myZivs, F∞R 

 F = μR 

 μ =     = tanθ  

 
F 

Resultant 

R 

θ 
F

R



Abyf‚wgK Z‡j Aew ’̄Z e¯‘i Nl©Y wbY©q 

 ∑V = 0 (↑+) 

 R – W = 0 

 W = R 

Avevi, 

∑H = 0 (→+) 

 P – F = 0 

 P = F = μR 

P F 

W 

R 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t GKwU Kv‡Vi eøK Aci GKwU Kv‡Vi †Uwe‡ji Dci w¯’i Ae ’̄vq Av‡Q| wPÎvbyhvqx 

150kg e‡j eøK wU‡K Uvbv n‡”Q| hw` e¯‘wUi IRb 1000kg Ges ms¯úk© Z‡ji Nl©Y mnM 
0.3 nq Z‡e eøKwUi Dci Nl©Y e‡ji gvb I w`K wbY©q Ki| 

∑V = 0 (↑+) 
R – W = 0 
R = W = 1000 kg 
 
GLb, 
μ = 
 
F = μR 
F = 0.3 × 1000 
F = 300 kg (Ans)  

‡`Iqv Av‡Q, 
eøKwUi IRb, W = 1000kg 
Uvbv ej, P = 150kg 
Nl©Y mnM, μ = 0.3 
Nl©Y ej, F = ? 

F

R
P=150kg F 

W=1000kg 

R 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t GKRb †jvK GKwU ev·‡K Agm„Y Z‡ji Dci w`‡q 300 ‡Kv‡Y 50kg ej cÖ‡qv‡M 

Uvb‡Q Ges GKB mg‡q Ici GKwU †jvK 300 ‡Kv‡Y 40kg ej cÖ‡qv‡M ‡Vj‡Q| hw` Nl©Y mnM 
0.3 nq, Z‡e ev·wUi IRb Ges Nl©Y ej wbY©q Ki| 

W 

300 300 

40kg 50kg 

∑H = 0 (→+) 
 50cos300 + 40cos300 – F = 0 
F = 50cos300 + 40cos300  
F = 43.30 + 34.64 
F = 77.94 kg (Ans) 

50kg 

R + 50sin300 

W+40sin300 

40kg 

50cos300 + 40cos300 
300 

300 
F 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

50kg 

R + 50sin300 

W+40sin300 

40kg 

50cos300 + 40cos300 
300 

300 
F 

∑V = 0 (↑+) 
R + 50sin300 – (W+40sin300) = 0 
R + 25 – W – 20 = 0 
R – W + 5 = 0 
R = W – 5  
 

GLb, 
F = μR 
77.94 = 0.3 × (W – 5) 
77.94 = 0.3W – 1.5 
0.3W = 79.44 
W = 264.8 kg (Ans) 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-3 t wPÎvbyhvqx eøK ỳwUi IRb h_vµ‡g 600kg Ges 900kg| eøK `ywU m¨vg¨ve ’̄vq Av‡Q| 

B eøK‡K MwZcÖvß Kivi Rb¨ P e‡ji gvb wbY©q Ki| (μ = 0.3) 

For Block A, 
∑V = 0 (↑+) 
R A+ Tsin300 – WA= 0 
RA + 0.5T – 600 = 0 
RA = 600 – 0.5T..............(i) 

T 

R A+ Tsin300 

WA = 600kg 

FA Tcos300 P 

300 
A 

B 300 
A 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

T 

R A+ Tsin300 

WA = 600kg 

F

A 
Tcos30
0 

30
0 A 

∑H = 0 (→+) 
 FA – Tcos300 = 0 
FA = 0.866T..................(ii) 
GLb, 
FA = μRA 
0.866T = 0.3 × (600 – 0.5T) 
0.866T = 180 – 0.15T 
1.016T = 180 
T = 177.16 kg  

T Gi gvb mgxKiY (ii)-G ewm‡q cvB, 
FA = 0.866 × 177.16 
=>FA = 153.42 kg 
Avevi, T Gi gvb mgxKiY (i)-G ewm‡q 
cvB, 
RA = 600 – 0.5 × 177.16 
=>RA = 511.42 kg 
 
 



Abyf‚wgK Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

P 

300 
A 

B 

R B 

RA + WB 

P FA + FB 
B 

For Block B, 
∑V = 0 (↑+) 
R B – (RA + WB) = 0 
RB – 511.42 – 900 = 0 
RB = 1411.42 kg 
GLb, 
FB = μRB 
FB = 0.3 × 1411.42 
FB = 423.43 kg 

∑H = 0 (→+) 
 P – (FA + FB) = 0 
P = FA + FB 

P = 153.42 + 423.43 
P = 576.85 kg (Ans)  



evwoi KvR 
cÖkœ-1 t Nl©Y ej‡Z Kx eyS? GwU KZ cÖKvi I Kx Kx? 
cÖkœ-2 t Nl©Y †KvY I Nl©Y mnM ej‡Z Kx eyS? 
cÖkœ-3 t Agm„Y Abyf‚wgK Z‡j GKwU e ‘̄ w¯’i Ae¯’vq Av‡Q| H e ‘̄i Dci 300 ‡Kv‡Y 
50kg Uvb ej cÖ‡qvM K‡i miv‡bv hvq| Avevi 55kg ‡Vjv ej 300 ‡Kv‡Y cÖ‡qvM K‡i 
miv‡bv hvq| D³ e ‘̄i IRb Ges Nl©Y mnM wbY©q Ki| 
cÖkœ-4 t GKwU Abyf‚wgK †Uwe‡ji Dci GKwU avZe eøK ’̄vcb K‡i Gi Dci 40kg 
Abyf‚wgK ej cÖ‡qvM Ki‡j eøKwU m‡egvÎ Pj‡Z k~iæ K‡i| Nl©Y †Kv‡Yi cwigvb 300 n‡j 
eøKwUi IRb KZ? 



Aa¨vq-4 t Nl©Y (Friction) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y wbY©q 
 AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji 

mgvavb 
 j¨vWvi 
 j¨vWvi Nl©Y 
 j¨vWvi Nl©Y m¤úwK©Z mgm¨vewji mgvavb  



AvbZ Z‡j Aew ’̄Z e¯‘i Nl©Y wbY©q 
 ∑V = 0 (↑+) 

 R – Wcosθ = 0 

 R = Wcosθ 

Avevi, 

∑H = 0 (→+) 

 P – (F + Wsinθ) = 0 

 P = F + Wsinθ 

 P = μR + Wsinθ 

W Wcosθ 

R 

θ θ 



AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t 100kg IR‡bi GKwU e ‘̄ 250 ‡njv‡bv Z‡ji Dci Ae ’̄vb K‡i| †njv‡bv Z‡ji 

mgvšÍiv‡j Kx cwigvb ej KvR Ki‡j e ‘̄wU Dci w`‡K Pj‡Z ïiæ Ki‡e? (μ = 0.4) 

∑V = 0 (↑+) 
R – 100cos250 = 0 
R = 100cos250 

R = 90.63 kg 
 
∑H = 0 (→+) 
P – (F + 100sin250) = 0 
P = F + 100sin250 

P = μR + 42.26 
P = 0.4×90.63 + 42.26 
P = 78.51 kg (Ans) 

‡`Iqv Av‡Q, 
eøKwUi IRb, W = 100kg 
Uvbv ej, P = ? 
Nl©Y mnM, μ = 0.4 
 

100kg 100cos250 

R 

250 250 



AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t f‚wgi mv‡_ 450 ‡Kv‡Y GKwU †njv‡bv Z‡ji Dci 50kg IR‡bi GKwU ev·‡K 40kg 

ej cÖ‡qvM K‡i †njv‡bv Z‡ji mwnZ mgvšÍivj Ae ’̄vq Uvbv n‡j Nl©Y ej I Nl©Y mnM wbY©q 
Ki| 

∑V = 0 (↑+) 
R – 50cos450 = 0 
R = 50cos450 

R = 35.36 kg 
 
∑H = 0 (→+) 
40 – (F + 50sin450) = 0 
40 = F + 35.36 

F = 40 – 35.36 
F = 4.64 kg (Ans) 
GLb, 
μ =      =          = 0.13 (Ans) 

‡`Iqv Av‡Q, 
eøKwUi IRb, W = 50kg 
Uvbv ej, P = 40kg 
Nl©Y ej, F = ? 
Nl©Y mnM, μ = ? 
 

50kg 50cos450 

R 

450 450 

F

R

4.64

35.36



AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-3 t 250kg IR‡bi GKwU e¯‘‡K 300 ‡njv‡bv Z‡ji Dci w`‡q †U‡b †Zvjv n‡”Q| W1 Gi 

gvb me©wb¤œ KZ n‡j e ‘̄ wb‡Pi w`‡K bvgvi Ges m‡e©v”P KZ n‡j Dc‡ii w`‡K DVvi Dcµg 
n‡e? (μ = 0.25) 

W 

300 

W1 

300 

250kg 

300 300 

W1 + F1  

250cos300 

250sin300 

R  

(K) e¯‘wU wb‡Pi w`‡K bvgvi Dcµg n‡j Nl©Y ej (F1) Dc‡ii w`‡K wµqv Ki‡e| 
∑V = 0 (↑+) 
R – 250cos300 = 0 
R = 250cos300 

R = 216.50 kg 



AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

250kg 

300 300 

W1 + F1  

250cos300 

250sin300 

R  

(K) e¯‘wU wb‡Pi w`‡K bvgvi Dcµg n‡j Nl©Y ej (F1) Dc‡ii w`‡K wµqv Ki‡e| 
∑H = 0 (→+) 
W1 + F1 – 250sin300 = 0 
W1 + μR – 125 = 0 
W1 + 0.25×216.50 – 125 = 0 
W1 = 70.86 kg (Ans) 



AvbZ Z‡j Aew ’̄Z e ‘̄i Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

250kg 

300 300 

W1   

250cos300 

F2 + 250sin300 

R  

∑V = 0 (↑+) 
R – 250cos300 = 0 
R = 250cos300 

R = 216.50 kg 

∑H = 0 (→+) 
W1 – (F2 + 250sin300) = 0 
W1 – F2 – 125 = 0 
W1 – μR – 125 = 0 
W1 – 0.25×216.50 -125 = 0 
W1 = 179.13 kg (Ans) 

(L) e¯‘wU Dc‡ii w`‡K DVvi Dcµg n‡j Nl©Y ej (F2) wb‡Pi w`‡K wµqv Ki‡e| 



j¨vWvi (Ladder) 

 euvk, KvV, †jvnv wKsev A‡jŠnRvZ avZzi ˆZwi 
we‡kl GK ai‡bi wmuwo, hv gB ev j¨vWvi bv‡g 
cwiwPZ| G‡K †njv‡bv fv‡e Ae ’̄vb K‡i Kv‡R 
jvMv‡bv nq| 

 
 j¨vWvi Nl©Y t j¨vWvi ev gB‡qi GKcÖvšÍ gvwU 
ev †g‡S‡Z Ges Ici cÖvšÍ †`Iqv‡ji mv‡_ 
†njv‡bv Ae ’̄vq j¨vWv‡ii Dc‡ii cÖvšÍ wb‡Pi w`‡K 
wcQwj‡q hvq, ZLb j¨vWvi I †`Iqv‡ji Nl©Y ej 
Dc‡ii w`‡K wµqv Ki‡e| Avi wb‡Pi cÖvšÍ 
wcQjv‡j Nl©Y ej †`Iqv‡ji w`‡K wµqv Ki‡e| 
GgZve ’̄vq mg Í̄ Abyf‚wgK ej ¸‡jvi exRMvwbwZK 
†hvMdj Aek¨B k~b¨ n‡e| 



j¨vWvi Nl©Y m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-4 t 5m j¤v̂ GKwU gB, gm„Y Lvov †`Iqv‡ji mv‡_ †njv‡bv Ae ’̄vq Av‡Q| gBwU f‚wgi mwnZ 600 

‡Kv‡Y †njv‡bv Ges Gi IRb 100kg | gB‡qi IRb fvi‡K› ª̀ w`‡q wb‡Pi w`‡K wµqv Ki‡e| 80kg 
IR‡bi GKwU †jvK gBwU‡Z 1.5m Av‡ivn‡Yi d‡j hw` gBwU wcQjv‡bv k~iæ K‡i Z‡e gB Ges †g‡Si 
ga¨Kvi Nl©Y mnM wbY©q Ki| 

2.5m 

1m 

1.5m 
100kg 

80kg 

600 

A 

B 

C 

H 
E 

RA 

FA 

RB 

FB = 0 

2.5m 

1m 

1.5m 
100kg 

80kg 

600 

H 
E 

C 

B 

A 

∑V = 0 (↑+) 
RA – 100 – 80 = 0 
RA = 180 kg 
 
FA = μRA 

FA = μ×180 
FA = 180μ 



j¨vWvi Nl©Y m¤úwK©Z mgm¨vewji mgvavb 

2.5m 

1m 

1.5m 
100kg 

80kg 

600 

A 

B 

C 

H 
E 

RA 

FA 

RB 

FB = 0 

∑MB = 0 (+  ) 
RA×AC – FA×BC – 80×DE – 100×GH = 0 
180×5sin300 – 180μ×5cos300 – 80×3.5sin300 – 100×2.5sin300 = 0 
450 – 779.42μ – 140 – 125 = 0 
779.42μ = 185 
μ = 0.237 (Ans) 

300 

G 

D 

sin300 = 

AC = 5sin300 
 

cos300 =  

BC = 5cos300 

5

AC

A 

B 

C 

5m 
300 

5

BC

D 

B 

E 

3.5m 
300 

sin300 = 

DE = 3.5sin300 
 

3.5

DE

G 

B 

H 

2.5m 
300 sin300 = 

GH = 2.5sin300 
 

2.5

GH



evwoi KvR 
cÖkœ-1 t 150kg IR‡bi GKwU e ‘̄ 350 ‡njv‡bv Z‡ji Dci Ae ’̄vb K‡i| †njv‡bv Z‡ji mgvšÍiv‡j 
Kx cwigvb ej KvR Ki‡j e ‘̄wU Dci w`‡K Pj‡Z ïiæ Ki‡e? (μ = 0.25) 
cÖkœ-2 t 1 bs wP‡Î 350kg IR‡bi GKwU e ‘̄‡K 300 ‡njv‡bv Z‡ji Dci w`‡q †U‡b †Zvjv n‡”Q| 
W1 Gi gvb me©wb¤œ KZ n‡j e ‘̄ wb‡Pi w`‡K bvgvi Ges m‡e©v”P KZ n‡j Dc‡ii w`‡K DVvi Dcµg 
n‡e? (μ = 0.30) 
cÖkœ-3 t 2 bs wP‡Î 7m j¤v̂ GKwU gB, gm„Y Lvov †`Iqv‡ji mv‡_ †njv‡bv Ae¯’vq Av‡Q| gBwU f‚wgi 
mwnZ 600 ‡Kv‡Y †njv‡bv Ges Gi IRb 150kg | gB‡qi IRb fvi‡K›`ª w`‡q wb‡Pi w`‡K wµqv 
Ki‡e| 100kg IR‡bi GKwU †jvK gBwU‡Z 2.5m Av‡ivn‡Yi d‡j hw` gBwU wcQjv‡bv k~iæ K‡i Z‡e 
gB Ges †g‡Si ga¨Kvi Nl©Y mnM wbY©q Ki| 

W 

300 

W1 

300 

3.5m 

1m 

2.5m 
150kg 

100kg 

600 

H 
E 

C 

B 

A 

wPÎ bs-1 wPÎ bs-2 



Aa¨vq-5 t fvi‡K› ª̀ (Centre of Gravity) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 ‡K› ª̀ 
 fi‡K› ª̀ 
 fvi‡K› ª̀ 
 ‡idv‡iÝ Aÿ 
 cÖwZmg Aÿ 
 ‡m›Uª‡qW wbY©‡qi cÖ‡qvRbxq m~Îmg~n 
 ‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 



‡K› ª̀ (Centroid) 
 wÎfzR, PZzf©yR, e„Ë BZ¨vw` R¨vwgwZK †ÿ‡Îi g‡Zv hv‡`i 

†KejgvÎ ˆiwLK Aew ’̄wZ ev †ÿÎdj Av‡Q wKš‘ fi bvB, H 
mg Í̄ †ÿÎd‡ji ga¨we›`y‡K †K› ª̀ e‡j| ‡K›`ª‡K C Øviv cÖKvk 
Kiv nq| 

wÎfzR PZzf©yR e„Ë 



fi‡K›`ª (Centre of Mass) 
 ‡Kvb e ‘̄‡K GKB ’̄v‡b †hfv‡eB ivLv †nvK bv †Kb, Gi Dci 

e ‘̄i fi GKwU we‡kl we› ỳ w`‡q AwZµg K‡i| H we‡kl we› ỳ 
wU‡K e ‘̄i fi‡K›`ª e‡j| fi‡K› ª̀‡K c.m. Øviv cÖKvk Kiv nq| 

NbK 
‡MvjK 

‡KvbK 



fvi‡K›`ª (Centre of Gravity) 
 ‡Kvb e ‘̄‡K GKB ’̄v‡b †hfv‡eB ivLv †nvK bv †Kb, Gi Dci 

c„w_exi AvKl©Y ej ev e ‘̄i IRb GKwU we‡kl we›`y w`‡q 
AwZµg K‡i| H we‡kl we› ỳ wU‡K e ‘̄i fvi‡K› ª̀ e‡j| 
fvi‡K› ª̀‡K c.g. Øviv cÖKvk Kiv nq| 

NbK ‡MvjK ‡KvbK 



‡idv‡iÝ Aÿ (The Axis of Reference) 
 ‡Kvb e ‘̄i ev wP‡Îi †K›`ª ev fvi‡K› ª̀ me©̀ v GKwU KwíZ A‡ÿi 

mv‡c‡ÿ wbY©q Kiv nq| H KwíZ Aÿ‡K †idv‡iÝ Aÿ e‡j| 

X 

Y 



cÖwZmg Aÿ (The Axis of Symmetry) 
 e ‘̄i ev †Kvb wP‡Îi Dci AswKZ †h‡Kvb A‡ÿi Dfq cv‡k hw` 

e ‘̄wUi mgvb IRb A_ev wP‡Îi mgvb †ÿÎ weivR K‡i Z‡e H 
Aÿ‡K cÖwZmg Aÿ e‡j| A_©vr †h Aÿ eivei Lye mn‡RB 
mgvb ỳÕfv‡M fvM Kiv hvq, H Aÿ‡KB cÖwZmg Aÿ e‡j|  

X 

Y 



cª‡qvRbxq m~Î 

2

b
2

b

2

h

2

h
h 

b 

c 

A = b × h 

x̅ 

y̅ 

1| AvqZ‡ÿÎ 

x̅ c 
y̅ 

3

b 2

3

b

2

3

h

3

h

 
A =    × b × h 
 

1

2

2| mg‡KvYx wÎfzR 



cª‡qvRbxq m~Î 

 
A =  
  

3| Aa©e„Ë 

 
A =   
 

4| ‡KvqvU©vi e„Ë 

r r 

2

2

r

4

3

r



4

3

r
r




4

3

r



4

3

r
r




4

3

r


4

3

r
r




2

4

r

c x̅ 
y̅ 

c x̅ 

y̅ 



cª‡qvRbxq m~Î 
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      = 
  
  

n

nn

aaaa

xaxaxaxa




........

........

321

332211

A

ax

y
n

nn

aaaa

yayayaya




........

........

321

332211

y
A

ay

x

x
a1 

a2 
a3 

x1 
x2 
x3 

y1 y2 y3 

x 

y 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t wP‡Î cÖ̀ wk©Z †mKkbwUi †m›Uª‡qW wbY©q Ki| 

        =                   = 
 
       = 7.5 cm (Ans) 
 
       =                       = 

 
      = 5.5 cm  

a1 = 15×5 = 75 cm2  
a2 = 5×10 = 50 cm2  
x1 = 7.5 cm 
x2 = 5+ 2.5 = 7.5 cm 
 y1 = 2.5 cm 
y2 = 5 + 5 = 10 cm 

5cm 5cm 5cm 

5cm 

10cm 

5cm 

5cm 5cm 5cm 

5cm 

10cm 

5cm 

1 

2 

x 

y 

x
21

2211

aa

xaxa




5075

5.7505.775




x

y
5075

10505.275




21

2211

aa

yaya




y



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t wP‡Î cÖ̀ wk©Z †mKkbwUi ‡K‡›`ªi Ae ’̄vb wbY©q Ki| 

        =         = 10 cm (Ans) 
 
 
      =                              = 

 
      = 11.23 cm (Ans) 

a1 = 20×4 = 80 cm2  
a2 = 4×16 = 64 cm2  
a3 = 16×4 = 64 cm2 
y1 = 2 cm 
y2 = 4+8 = 12 cm 
y3 = 4+16+2 = 22 cm 

x

y
646480

22641264280




321

332211

aaa

yayaya




y

20cm 

4cm 

16cm 

16cm 

4cm 

4cm 

20cm 

4cm 

16cm 

16cm 

4cm 

4cm 

x 

y 

1 

2 

3 

2

20



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-3 t wP‡Î cÖ̀ wk©Z †mKkbwUi †m›Uª‡qW wbY©q Ki| 

        =                   = 
 
       = 4.34 cm (Ans) 
 
       =                       = 

 
      = 3.34 cm  

a1 = 12×3 = 36 cm2  
a2 = 3×7 = 21 cm2  
x1 = 6 cm 
x2 = 1.5 cm 
 y1 = 1.5 cm 
y2 = 3 + 3.5 = 6.5 cm 

x
21

2211

aa

xaxa




2136

5.121636




x

y
2136

5.6215.136




21

2211

aa

yaya




y

3cm 

7cm 

3cm 

12cm 

3cm 

7cm 

3cm 

12cm 
x 

y 

2 

1 



evwoi KvR 
cÖkœ-1 t †K›`ª Ges fvi‡K› ª̀ ej‡Z Kx eyS? 
cÖkœ-2 t ‡idv‡iÝ Aÿ I cÖwZmg Aÿ Kx? 
cÖkœ-3 t 1-bs I 2-bs wP‡Î cÖ̀ wk©Z †mKkb¸wji ‡K‡›`ªi Ae ’̄vb wbY©q Ki| 

wPÎ bs-1 wPÎ bs-2 

4cm 4cm 4cm 

4cm 

15cm 

4cm 

5cm 

10cm 

5cm 

15cm 



Aa¨vq-5 t fvi‡K› ª̀ (Centre of Gravity) 

AvR‡Ki Av‡jvP¨ welqmg~n 

 ‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t wP‡Î cÖ̀ wk©Z †mKkbwUi †m›Uª‡qW wbY©q Ki| 

       
 
 
       =                               = 
 
       = 3.41 cm (Ans) 
 

a1 = 6×2 = 12 cm2  
a2 = 0.5×3×2 = 3 cm2  
 
a3 =          =           = 14.14 cm2  
  
x1 = 3 cm 
x2 = 6+ 1 = 7 cm 
x3 = 3 cm 

x

x

6cm 3cm 

2cm 

6cm 3cm 

2cm 

x 

y 

1 
2 

3 

2

2

r 23

2

1 1 2 2 3 3

1 2 3

a x a x a x

a a a

 
 

12 3 3 7 14.14 3

12 3 14.14

    
 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 

 
 
      =                             = 

 
      = 2.07 cm  

a1 = 12 cm2  
a2 = 3 cm2  
a3 = 14.14 cm2   
y1 = 1 cm 
y2 = 0.667 cm 
 
y3 =   2 +       =2 +         = 3.27 cm 

y

y

6cm 3cm 

2cm 

x 

y 

1 
2 

3 

4

3

r


4 3

3


12 1 3 .667 14.14 3.27

12 3 14.14

    
 

1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 
 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t wP‡Î cÖ̀ wk©Z †mKkbwUi fi‡K›`ª wbY©q Ki| 

       
     =                              = 
 
       = 9.12 cm (Ans) 

a1 = 20×14 = 280 cm2  
a2 = πr2 = π×3.52 = 38.48 cm2  
a3 = 0.5×12×7 = 42 cm2   
x1 = 10 cm 
x2 = 8 cm 
x3 = 8 +            = 16 cm 

x

x

1 1 2 2 3 3

1 2 3

a x a x a x

a a a

 
 

20cm 

8cm 

7cm 

7cm 

7cm dia 

20cm 

8cm 

7cm 

7cm 

7cm dia 

1 

2 

3 

x 

y 

2 1 2

3



280 10 38.48 8 42 16

280 38.48 42

    
 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 

       
     =                            = 
 
       = 6.02 cm (Ans) 

a1 = 20×14 = 280 cm2  
a2 = πr2 = π×3.52 = 38.48 cm2  
a3 = 0.5×12×7 = 42 cm2   
y1 = 7 cm 
y2 = 7 cm 
y3 = 7 +            = 11.67 cm 

y

y

1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 
 

20cm 

8cm 

7cm 

7cm 

7cm dia 

1 

2 

3 

x 

y 

2 7

3



280 7 38.48 7 42 11.67

280 38.48 42

    
 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-3 t wP‡Î cÖ̀ wk©Z †mKkbwUi ‡m›Uª‡qW wbY©q Ki| 

       
      
 
     =                              = 
 
       = 6.31 cm (Ans) 

a1 = 0.5×8×6 = 24 cm2  
a2 = 6×6 = 36 cm2  
 
a3 =            = 28.27 cm2   
 
x1 =             = 5.33 cm 
x2 = 8 + 3 = 11 cm 
x3 = 14 ‒           = 11.45 cm 

x

x

1 1 2 2 3 3

1 2 3

a x a x a x

a a a

 
 

4 6

3


24 5.33 36 11 28.27 11.45

24 36 28.27

    
 

6cm 

8cm 

6cm 

8cm 

x 

y 

1 

2 

3 

26

4

 

2 8

3





‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 

       
      
 
     =                              = 
 
       = 2.64 cm (Ans) 

a1 = 24 cm2  
a2 = 36 cm2  
a3 = 28.27 cm2  
 
y1 =       = 2 cm 
 
y2 =       = 3 cm 
 
y3 =          = 2.55 cm 

y

y

1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 
 

4 6

3


24 2 36 3 28.27 2.55

24 36 28.27

    
 

6cm 

8cm 

x 

y 

1 

2 

3 

6

3

6

2



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-4 t wP‡Î cÖ̀ wk©Z †mKkbwUi ‡m›Uª‡qW wbY©q Ki| 

       
      
 
     =                              = 
 
       = 9.77 cm (Ans) 

a1 = 0.5×10×10 = 50 cm2  
a2 = 16×20 = 320 cm2  
 
a3 =            = 50.26 cm2   
 
x1 = 16 +        = 19.33 cm 
x2 = 8 cm 
x3 = 8 cm 

x

x

1 1 2 2 3 3

1 2 3

a x a x a x

a a a

 
 

50 19.33 320 8 50.26 8

50 320 50.26

    
 

28

4

 

1 0

3

8cm 8cm 10cm 

10cm 

10cm 

8cm 

x 

8cm 

8cm 8cm 10cm 

10cm 

10cm 2 

1 

3 

y 



‡m›Uª‡qW m¤úwK©Z mgm¨vewji mgvavb 

       
      
 
     =                              = 
 
       = 8.96 cm (Ans) 

a1 = 50 cm2  
a2 = 320 cm2  
a3 = 50.26 cm2   
 
y1 =       = 3.33 cm 
y2 = 10 cm 
y3 = 10 cm 

y

y

1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 
 

50 3.33 320 10 50.26 10

50 320 50.26

    
  1 0

3

x 

8cm 

8cm 8cm 10cm 

10cm 

10cm 2 

1 

3 

y 



evwoi KvR 
cÖkœ-1 t 1-bs I 2-bs wP‡Î cÖ̀ wk©Z †mKkb¸wji ‡K‡›`ªi Ae¯’vb wbY©q Ki| 

wPÎ bs-1 wPÎ bs-2 

8cm 

12cm 20cm 

8cm 

7cm 

7cm 

7cm dia 



Aa¨vq-6 t RoZvi åvgK (The Moment of Inertia) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 RoZvi åvgK 
 wØZxq †gv‡g›U Ae Bbvwk©qv 
 PµMwZi e¨vmva© 
 cȪ ’‡”Q` ¸bv¼ 
 mgvšÍivj Aÿxq Dccv`¨ 
 ‡gv‡g›U Ae Bbvwk©qv wbY©‡qi cÖ‡qvRbxq m~Î 
 AvqZ‡ÿ‡Îi †gv‡g›U Ae Bbvwk©qv 

 
 



RoZvi åvgK (The Moment of Inertia) 

 GwU nj e¯‘i †mB ag© hv N~Y©b m„wó‡Z evav cÖ̀ vb 
K‡i ev mg‡KŠwYK †e‡M N~Y©bkxj e ‘̄i N~Y©b‡K eRvq 
ivL‡Z mnvqZv cÖ̀ vb K‡i| G‡K e ‘̄i †gv‡g›U Ae 
Bbvwk©qv ev RoZvi åvgK e‡j| G‡K I Øviv cÖKvk 
Kiv nq| 

 ‡gv‡g›U Ae Bbvwk©qvi GKK cm4  
 



‡ÿÎd‡ji wØZxq †gv‡g›U ev RoZvi åvgK 
 ‡ÿÎd‡ji cÖ_g †gv‡g›U, 

∫x.dA = a1x1 + a2x2 + a3x3 +............ 

∫y.dA = a1y1 + a2y2 + a3y3 +............ 

 ‡ÿÎd‡ji wØZxq †gv‡g›U, 

∫x2.dA = a1x1
2 + a2x2

2 + a3x3
2 +............ 

∫y2.dA = a1y1
2 + a2y2

2 + a3y3
2 +............ 

myZivs, 

Iyy = ∫x2.dA  Ges Ixx = ∫y2.dA  

 myZivs, GKwU †ÿ‡Îi †gvU †ÿÎdj‡K †Kvb wbw`©ó we› ỳ ev Aÿ 
n‡Z H †ÿÎd‡ji  fi‡K› ª̀ ch©šÍ `~i‡Z¡i eM© Øviv ¸b Ki‡j †h 
dj cvIqv hvq, Zv‡K ‡gv‡g›U Ae Bbvwk©qv ev RoZvi åvgK 
e‡j| 

a1 
a2 

a3 

x1 x2 
x3 

y1 y2 y3 
x 

y 
A 

dA 

x 

y 
x 

y 
A 



PµMwZi e¨vmva© (The Radius of Gyration) 

 N~Y©b A‡ÿi mv‡c‡ÿ „̀p e ‘̄‡Z Ggb GKwU we›`y Av‡Q, †h 
’̄v‡b e ‘̄i mg Í̄ fi †K› ª̀xf‚Z e‡j we‡ePbv Kiv †M‡j, N~Y©b 

A‡ÿi mv‡c‡ÿ H we› ỳ‡Z e ‘̄i RoZvi åvgK „̀p e ‘̄i RoZvi 
åvg‡Ki mgvb n‡e| N~Y©b A‡ÿi mv‡c‡ÿ H †K› ª̀xf~Z we›`yi 
~̀iZ¡‡K PµMwZi e¨vmva© e‡j| 

 ∫k2.dA = Ak2  = a1x1
2 + a2x2

2 + a3x3
2 +............ 

   = ∫x2.dA  

  Ak2  = ∫x2.dA  

     k2  = 

            k =  

 

a1 
a2 

a3 

x1 x2 
x3 

y1 y2 y3 
x 

y 
A 

dA 

x 

y 
x 

y 
A 

cg 

cg 

k 

2x dA

A



Iy

A

k 



cȪ ’‡”Q` ¸bv¼ (Section Modulus) 

 

   ‡Kvb †ÿ‡Îi ev †mKk‡bi fi‡K›`ªMvgx A‡ÿi †gv‡g›U Ae 
Bbvwk©qv‡K H †ÿ‡Îi ev †mKk‡bi fi‡Kw› ª̀K Aÿ n‡Z ewn ’̄ 
cÖv‡šÍi `~iZ¡ Øviv fvM Ki‡j †h gvb cvIqv hvq, Zv‡K †mKkb 
gWzjvm ev cÖ ’̄‡”Q` ¸bv¼ e‡j| G‡K Z Øviv cÖKvk Kiv nq| 

 
 Zxx =         =        = 
 

 
 Zyy =         =        =      

X X 

Y 

Y 
b 

d 
/ 2
xxI

d

3

12
/ 2

bd

d

2

6

bd

/ 2
yyI

b

3

12
/ 2

db

b

2

6

db



mgvšÍivj Aÿxq Dccv`¨ (Parallel Axis Theorem) 

 

   ‡h‡Kvb A‡ÿi mv‡c‡ÿ GKwU †ÿ‡Îi †gv‡g›U Ae Bbvwk©qvi cwigvb, D³ A‡ÿi 
mgvšÍiv‡j fi‡K›`ªMvgx A‡ÿi †gv‡g›U Ae Bbvwk©qv Gi mwnZ D³ †ÿÎdj Ges 
ga¨eZ©x `~i‡Z¡i e‡M©i ¸bd‡ji mgwói mgvb| 
 A_©vr Ix = IG + Ah2 Ges Iy = IG + Ah2  

cg 
IG 

h 

x 

A 



cª‡qvRbxq m~Î 

h 

b 

c 

 
    = 
  

1| AvqZ‡ÿÎ 

c 

2| mg‡KvYx wÎfzR 

x 

y 

3

12

bh
 
   = 
  

3

12

hb
xI yI

b 

h 
x 

y 

 
    = 
  

 
    = 
  

3

36

bh 3

36

hb
xI yI



cª‡qvRbxq m~Î 
3| e„Ë 4| ‡KvqvU©vi e„Ë 

c x 

y 

 
   =       = 
  

4

64

D
xI yI

r 

r 

c x 

y 

 
   =       = 0.055r4 
  
xI yI



cª‡qvRbxq m~Î 
5| Aa©e„Ë 6| Aa©e„Ë 

c x 

y 

c 
x 

y 

 
   = 0.11r4 
 

   =0.392r4 
  

xI

yI

c 

x 

y c 

x 

y 

 
   = 0.392r4 
 

   =0.11r4 
  

xI

yI



AvqZ‡ÿ‡Îi †gv‡g›U Ae Bbvwk©qv 

 

       
 ÿz̀ ª As‡ki †ÿÎdj, dA = b.dy 

     ÿz̀ ª As‡ki †gv‡g›U Ae Bbvwk©qv,      = y2.dA = y2.b.dy  
  fi‡K› ª̀Mvgx x- A‡ÿi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv, 

 
          =                      =                  =  

 
 

   =                    =              = 
 
 f‚wgi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv, 
 
         =     + Ah2  =        + bd.         
 
         =         +       =                 =         =  

x x 

y 

y 
b 

d/2 

A B 

C D 

y 
dy 

d 

xI

xI
/2 2

/2

d

d
y bdy




/ 23

/ 2
3

d

d

y
b





 
 
 

3 3

3 2 2

b d d         
     

3 3

3 8 8

b d d 
 

 

32

3 8

b d


3

12

bd

xIABI
3

12

bd

2

d 
 
 

3

12

bd 3

4

bd 3 33

12

bd bd 34

12

bd 3

3

bd



evwoi KvR 
cÖkœ-1 t ‡gv‡g›U Ae Bbvwk©qv ev RoZvi åvgK ej‡Z Kx eySvq? 
cÖkœ-2 t PµMwZi e¨vmva© ej‡Z Kx eySvq? 
cÖkœ-3 t †mKkb gWzjvm ej‡Z Kx eySvq? 
cÖkœ-4 t mgvšÍivj Aÿxq Dccv`¨wU †jL| 
cÖkœ-5 t wØZxq ‡gv‡g›U Ae Bbvwk©qv e¨vL¨v Ki| 



Aa¨vq-6 t RoZvi åvgK (The Moment of Inertia) 

AvR‡Ki Av‡jvP¨ welqmg~n 

 ‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

 

 

 

 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t wb‡¤œi wPÎvbyhvqx T-‡mKk‡bi †gv‡g›U Ae Bbvwk©qv wbY©q Ki t 

 (K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 

 (L) fi‡K›`ªMvgx y-y A‡ÿi mv‡c‡ÿ 

 (M) †em n‡Z x-x A‡ÿi mv‡c‡ÿ 

 (N) †em n‡Z y-y A‡ÿi mv‡c‡ÿ 

 
 

y  1 1 2 2

1 2

a y a y

a a





64 8 48 18

64 48

  




12cm 

4cm 

4cm 

16cm 
1 

2 

(K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 

x x 

2
1 4 16 64a cm  

2
2 12 4 48a cm  

1

16
8

2
y cm 

2

4
16 18

2
y cm  

12.28cm

xI 
3

21 1
1 112

b d
a h

 
  

 

3
22 2

2 212

b d
a h

 
 

 

xI 
3

24 16
64 (12.28 8)

12

 
    

 

3
212 4

48 (18 12.28)
12

 
   

 

xI 1365.33 1172.38 64 1570.48    44172.19 ( )cm Ans

12.28y 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

x 
12

2


12cm 

4cm 

4cm 

16cm 1 

2 

(L) fi‡K› ª̀Mvgx y-y A‡ÿi mv‡c‡ÿ 

6cm

yI 
3

1 1

12

d b 
 

 

3
2 2

12

d b 
 
 

yI 
316 4

12

 
 

 

34 12

12

 
 
 

yI  85.33 576  4661.33 ( )cm Ans

6x 

y 

y 



 
 

‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 
12cm 

4cm 

4cm 

16cm 1 

2 

(M) ‡em n‡Z x-x A‡ÿi mv‡c‡ÿ 

ABI 
3

21 1
1 112

b d
a h

 
  

 

3
22 2

2 212

b d
a h

 
 

 

ABI 

ABI 1365.33 4096 64 15552    421077.33 ( )cm Ans

A B 

2
1 4 16 64a cm  

2
2 12 4 48a cm  

1

16
8

2
h cm 

2

4
16 18

2
h cm  

3
24 16

64 8
12

 
   

 

3
212 4

48 18
12

 
  

 



 
 

‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

12cm 

4cm 

4cm 

16cm 1 

2 (N) ‡em n‡Z y-y A‡ÿi mv‡c‡ÿ 

C 

D 

CDI 
3

21 1
1 112

d b
a h

 
  

 

3
22 2

2 212

d b
a h

 
 

 

CDI 

CDI  85.33 2304 576 1728    44693.33 ( )cm Ans

2
1 4 16 64a cm  

2
2 12 4 48a cm  

1

12
6

2
h cm 

2 6h cm

3
216 4

64 6
12

 
   

 

3
24 12

48 6
12

 
  

 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t wP‡Î cÖ̀ wk©Z †mKkbwUi fi‡K›`ªMvgx  x-x Ges y-y A‡ÿi 

mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv wbY©q Ki|  

 
 

y  1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 


 
64 2 56 11 40 20

64 56 40

    


 
1 

(K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 

2
1 16 4 64a cm  

2
2 4 14 56a cm  

1

4
2

2
y cm 

2

14
4 11

2
y cm  

9.65cm

xI 
3

21 1
1 112

b d
a h

 
  

 

3
22 2

2 212

b d
a h

 
  

 

xI 
3

216 4
64 (9.65 2)

12

 
    

 

3
24 14

56 (11 9.65)
12

 
    

 

xI  85.33 3745.44 914.67 102.06 53.33 4284.9      49185.73 ( )cm Ans

10cm 

4cm 

16cm 

4cm 

14cm 
4cm 

2 

3 

x x 

2
3 10 4 40a cm  

3

4
4 14 20

2
y cm   

3
23 3

3 312

b d
a h

 
 

 

3
210 4

40 (20 9.65)
12

 
   

 

9.65y 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

1 

(K) fi‡K› ª̀Mvgx y-y A‡ÿi mv‡c‡ÿ 

yI 
3

1 1

12

d b 
 

 

3
2 2

12

d b 
 

 

yI 
34 16

12

 
 

 

314 4

12

 
 

 

yI  1365.33 74.67 333.33   41773.33 ( )cm Ans

10cm 

4cm 

16cm 

4cm 

14cm 
4cm 

2 

3 

3
3 3

12

d b 
 
 

34 10

12

 
 
 

y 

y 



evwoi KvR 
cÖkœ-1 t wP‡Î cÖ̀ wk©Z †mKkbwUi †gv‡g›U Ae Bbvwk©qv wbY©q Ki t 
(K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 
(L) fi‡K› ª̀Mvgx y-y A‡ÿi mv‡c‡ÿ 
(M) †em n‡Z x-x A‡ÿi mv‡c‡ÿ 
(N) †em n‡Z y-y A‡ÿi mv‡c‡ÿ 

10cm 

4cm 

16cm 

4cm 

22cm 
4cm 



Aa¨vq-6 t RoZvi åvgK (The Moment of Inertia) 

AvR‡Ki Av‡jvP¨ welqmg~n 

 ‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

 

 

 

 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-1 t wb‡¤œi wPÎvbyhvqx  ‡mKkbwUi †gv‡g›U Ae Bbvwk©qv wbY©q Ki t 

 (K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 

 (L) fi‡K›`ªMvgx y-y A‡ÿi mv‡c‡ÿ 

 (M) †em n‡Z x-x A‡ÿi mv‡c‡ÿ 

 (N) †em n‡Z y-y A‡ÿi mv‡c‡ÿ 

 
 

y  1 1 2 2 3 3

1 2 3

a y a y a y

a a a

 


 
16 2 96 6 48 4

16 96 48

    


 

1 

(K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 

x x 

2
1 4 4 16a cm  

2
2 8 12 96a cm  

1

4
2

2
y cm 

2

12
6

2
y cm 

5cm

xI 
3

21 1
1 112

b d
a h

 
  

 

3
22 2

2 212

b d
a h

 
  

 

xI 
3

24 4
16 (5 2)

12

 
    

 

3
28 12

96 (6 5)
12

 
    

 

xI  21.33 144 1152 96 384 48      41845.33 ( )cm Ans

8cm 

4cm 

8cm 8cm 4cm 

2 3 

2
3

1
8 12 48

2
a cm   

3

1
12 4

3
y cm  

3
23 3

3 336

b d
a h

 
 

 
3

28 12
48 (5 4)

36

 
   

 

5y cm



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

(L) fi‡K› ª̀Mvgx y-y A‡ÿi mv‡c‡ÿ 
9 .4x cm

y 

y 

1 

8cm 

4cm 

8cm 8cm 4cm 

2 3 

 
 

x  1 1 2 2 3 3

1 2 3

a x a x a x

a a a

 


 
16 2 96 8 48 14.67

16 96 48

    


 

2
1 4 4 16a cm  

2
2 8 12 96a cm  

1

4
2

2
x cm 

2

8
4 8

2
x cm  

9.4cm

yI 
3

21 1
1 112

d b
a h

 
  

 

3
22 2

2 212

d b
a h

 
  

 

yI 
3

24 4
16 (9.4 2)

12

 
    

 

3
212 8

96 (9.4 8)
12

 
    

 

yI  21.33 876.16 512 188.16 170.67 1333.1      43101.42 ( )cm Ans

2
3

1
8 12 48

2
a cm   

3

1
4 8 8 14.67

3
x cm    

3
23 3

3 336

d b
a h

 
 

 
3

212 8
48 (14.67 9.4)

36

 
   

 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

(M) ‡em n‡Z x-x A‡ÿi mv‡c‡ÿ 

A B 
1 

8cm 

4cm 

8cm 8cm 4cm 

2 3 

 
 

2
1 4 4 16a cm  

2
2 8 12 96a cm  

1

4
2

2
h cm 

2

12
6

2
h cm 

ABI 
3

21 1
1 112

b d
a h

 
  

 

3
22 2

2 212

b d
a h

 
  

 

ABI 
3

24 4
16 2

12

 
   

 

3
28 12

96 6
12

 
   

 
ABI  21.33 64 1152 3456 384 768      45845.33 ( )cm Ans 2

3

1
8 12 48

2
a cm   

3

1
12 4

3
h cm  

3
23 3

3 336

b d
a h

 
 

 
3

28 12
48 4

36

 
  

 

weKí Dcvq t  

ABI 
3

1 1

3

b d 
 

 

3
2 2

3

b d 
 

 

ABI 
34 4

3

 
 

 

38 12

3

 
 

 
ABI  85.33 4608 1152   45845.33 ( )cm Ans

3
3 3

12

b d 
 
 

38 12

12

 
 
 



 
 

‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

(N) ‡em n‡Z y-y A‡ÿi mv‡c‡ÿ 

C 

D 

1 

8cm 

4cm 

8cm 8cm 4cm 

2 3 

2
1 4 4 16a cm  

2
2 8 12 96a cm  

1

4
2

2
h cm 

2

8
4 8

2
h cm  

CDI 
3

21 1
1 112

d b
a h

 
  

 

3
22 2

2 212

d b
a h

 
  

 

CDI 
3

24 4
16 2

12

 
   

 

3
212 8

96 8
12

 
   

 

CDI  21.33 64 512 6144 170.67 10330.03      417242.03 ( )cm Ans

2
3

1
8 12 48

2
a cm   

3

1
4 8 8 14.67

3
h cm    

3
23 3

3 336

d b
a h

 
 

 
3

212 8
48 14.67

36

 
  

 



‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 
 cÖkœ-2 t wP‡Î cÖ̀ wk©Z †mKkbwUi AB A‡ÿi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv 

wbY©q Ki|  

 
 

(K) AB A‡ÿi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv 

1 12b cm

1 18d cm

3 5D cm

ABI 
3

1 1

12

b d 
 

 

4
2

128

D 
 
 

xI 
312 18

12

 
 

 

xI  5832 508.94 30.68   46310.26 ( )cm Ans
2 12D cm

4
3

64

D 
  
 

5cm dia 
hole 

18cm 

6cm 6cm 

A B 

1 

2 

3 

412

128

 
 
 

45

64

 
  
 



 
 

‡gv‡g›U Ae Bbvwk©qv m¤úwK©Z mgm¨vewji mgvavb 

1 

1 2

1
24 8

3
h h cm   

ABI 
3

21 1
1 12

36

b d
a h

 
  

 

ABI 
3

210 24
2 120 8

36

 
   

 

3
220 24

480 12
12

 
  

 
ABI 2(3840 7680) (23040 69120) (201.06 7238.88)      4107760.06 ( )cm Ans

2
1 2

1
10 24 120

2
a a cm    

3
23 3

3 312

b d
a h

 
 

 
4

28
50.27 12

64

 
   
 

weKí Dcvq t  

ABI 
3

1 12
12

b d 
 

 

3
3 3

3

b d 
 
 

ABI 
310 24

2
12

 
 

 

320 24

3

 
 
 

ABI  2 11520 92160 (201.06 7238.88)     4107760.06 ( )cm Ans

4
2

4 464

D
a h

 
  
 

4
28

50.27 12
64

 
   
 

 cÖkœ-3 t wP‡Î cÖ̀ wk©Z †mKkbwUi AB A‡ÿi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv 
wbY©q Ki|  

2 

3 

4 

10cm 10cm 10cm 10cm 

8cm 12cm 

12cm 

A B 4
2

4 464

D
a h

 
  
 

2
3 20 24 480a cm  

2
2

4

8
50.27

4
a cm

 
 

3 12h cm

4 12h cm

 AB A‡ÿi mv‡c‡ÿ †gv‡g›U Ae Bbvwk©qv 



evwoi KvR 
cÖkœ-1 t wP‡Î cÖ̀ wk©Z †mKkbwUi †gv‡g›U Ae Bbvwk©qv wbY©q Ki t 
(K) fi‡K› ª̀Mvgx x-x A‡ÿi mv‡c‡ÿ 
(L) fi‡K› ª̀Mvgx y-y A‡ÿi mv‡c‡ÿ 
(M) †em n‡Z x-x A‡ÿi mv‡c‡ÿ 
(N) †em n‡Z y-y A‡ÿi mv‡c‡ÿ 

4cm 

8cm 

3cm 

4cm 

8cm 

3cm dia hole 



Aa¨vq-7 t ‡gvPo (Torsion) 

AvR‡Ki Av‡jvP¨ welqmg~n 
 Uikb 
 UK©  
 Uikbvj †÷ªm 
 k¨vd‡U Uikbvj †÷ªm 
 ‡gvPo †KvY 
 UK© Ges UzB÷ †Kv‡Yi g‡a¨ m¤úK© 
 UK©, Ak¦kw³ I w¯úW Gi g‡a¨ m¤úK© 
 

 



Uikb (Torsion) 

 ‡Kvb GKwU avZe †MvjvKvi `‡Ûi GKcÖvšÍ Ave× †i‡L Aci cÖv‡šÍ N~Y©b ej 
cÖ‡qv‡Mi d‡j hw` `ÛwU †gvPov‡Z †Póv K‡i Z‡e, `ÛwU Uikb Ae ’̄vq Av‡Q 
e‡j we‡ePbv Kiv nq| AZGe, `‡Ûi GKcÖv‡šÍ N~Y©b ej cÖ‡qv‡Mi d‡j `ÛwU‡Z 
†h †gvP‡oi m„wó nq, Zv‡K Uikb e‡j| 

 

 



UK© (Torque) 

 hv †Kvb w ’̄i e ‘̄‡K Nyiv‡Z Pvq ev N~Y©biZ e ‘̄i N~Y©b nvi evov‡Z ev Kgv‡Z Pvq, 
Zv‡K UK© e‡j|   

 

 

 

 U‡K©i GKK kg-m / N-m / lb-ft                                                                

  

 

 

d 

F T F d 

F = cÖhy³ ej 
d = e‡ji cÖ‡qvMwe›`y †_‡K N~Y©b †K›`ª ch©šÍ `~iZ¡ 



k¨vd‡U Uikbvj †÷ªm 

 ‡Kvb †MvjvKvi k¨vd‡Ui GKcÖvšÍ „̀pfv‡e AvUwK‡q Ab¨ cÖv‡šÍ ej cÖ‡qvM K‡i 
k¨vdwU‡K Nyiv‡j, AvUKv‡bv cÖv‡šÍ Aci GKwU mgvb I wecixZgyLx N~Y©b ej H 
cÖwZwµqv‡K evav cÖ̀ vb K‡i| myZivs, `ywU mgvb I ci®úi wecixZgyLx e‡ji 
†gvPo wµqvi d‡j k¨vdwUi cÖwZwU As‡k †h †÷ªm m„wó nq, Zv‡K Uikbvj †÷ªm 
e‡j| 

 

 

 

 

  

 



‡gvPo †KvY (Angle of Twist) 

 ‡Kvb †MvjvKvi `‡Ûi GKcÖvšÍ „̀pfv‡e Ave× †i‡L N~Y©b ej cÖ‡qvM Ki‡j `‡Ûi 
†K‡›`ª Drcbœ †KŠwYK wePy¨wZ‡K †gvPo †KvY ev N~Y©b †KvY (Angle of Twist) 
e‡j| 

A 

A´ 
θ θ 

A A´ 

O 
R 



UK© Ges UzB÷ †Kv‡Yi g‡a¨ m¤úK© 

θ 

A A
´ 

O 
R 

A 

A´ 
θ 

L 

φ 
T 

φ 
A 

A´ 

L 

'
tan

AA

L
 

tan 

'AA

L
 

'AA L 


e„Ë Pvc

‡KvY
e¨vmva©

'AA

R
 

'AA R 

............( )L R i  

SSG




SS

G
 

φ Gi gvb mgxKiY (i) G ewm‡q cvB, 
SSL R
G

 

...........( )SS G
ii

R L


 



UK© Ges UzB÷ †Kv‡Yi g‡a¨ m¤úK© 
R 

r 
dr dA 

SS 

 © N~Y©b e¨vmva©UK ej
T F r 

SF S A 

rdF S dA  

S
r

S
S r

R
   dT dF r  

mgxKiY (ii) G n‡Z cvB, 

Sr SS

r R


 NY~ b©  ej wkqvi cxob ‡ÿÎdj

SSdF rdA
R

  

SSdT rdA r
R

   

2SSdT r dA
R

  

T dT  

2SST r dA
R

  
2SST r dA

R
   

2r dA J
SST J
R

  

.........( )SS T
iii

R J
 



UK© Ges UzB÷ †Kv‡Yi g‡a¨ m¤úK© 

...........( )SS G
ii

R L




.........( )SS T
iii

R J


mgxKiY (ii) I (iii) n‡Z cvB, 

G T

L J




(Pr )
TL

oved
JG

 



UK©, Ak¦kw³ I w¯úW Gi g‡a¨ m¤úK© 
g‡b Kwi, GKwU NyišÍ k¨vdU GK ’̄vb n‡Z Ab¨ ¯’v‡b kw³ cwienb Ki‡Q| 
awi, r e¨vmv‡a©i GKwU k¨vd‡Ui cwiwa‡Z F N~Y©b ej KvR K‡i k¨vdU‡K 
Nyiv‡”Q| 

GLv‡b, 
F = N~Y©b ej, †KwR 
r = e¨vmva©, wgUvi 
N = cÖwZ wgwb‡U N~Y©b msL¨v 
T = UK© (Mo), †KwR-wgUvi 
W = k¨vdU Øviv cÖwZ wgwb‡U Kv‡Ri cwigvb 
HP = Ak¦ÿgZv 

  ~̀iZ¡KvR ej
2W F r  

 T F r 

2W F r   
2W T 

2W TN 


 wgwb‡U Kv‡Ri cwigvb

,  Akÿ¦ gZv
4500

cwÖ Z
GLb

2
(Pr )

4500 4500

W NT
HP oved


  

O 
r 

F 



evwoi KvR 
cÖkœ-1 t UK© ej‡Z Kx eyS? 
cÖkœ-2 t G‡½j Ae UzB÷ ej‡Z Kx eyS? 
cÖkœ-3 t UK© Ges UzB÷ †Kv‡Yi g‡a¨ m¤úK© †`LvI| 
cÖkœ-4 t UK©, Ak¦kw³ I w¯úW Gi g‡a¨ m¤úK© wbY©q Ki| 




