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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›`y, 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/ ‡mwg
2 

 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.  

 

5t 

 

5t 

 
8t 

 
2t 

 
1t 

 

1t 

 5t 

 
3t 

 

3t 

 
1t 

 

60cm 

 
100cm 

 
120cm 

 



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 cÖ`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
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‡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
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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›`y‡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›`y‡Z wµqvkxj `ywU 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›`y 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 ỳwUi 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›`y‡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 2cos
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›`y‡Z 1800 
‡Kv‡Y wµqviZ `ywU mgvb mgvb 

e‡ji jwäi gvb KZ?  

 



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›`y‡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›`y‡Z wµqvkxj `ywU 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›`y 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 ỳwUi 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›`y‡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 2cos
2

P




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›`y‡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›`y‡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› ỳ n‡Z AB I BC Zvi ỳwUi mvnv‡h¨ 6KN IRb 

Szjv‡bv Av‡Q| Zvi ỳwU Abyf‚wgK Z‡ji mv‡_ h_vµ‡g 300 I 450
 †KvY m„wó K‡i| 

Zvi ỳ‡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› ỳ n‡Z h_vµ‡g AC Ges 

BC Zv‡ii mvnv‡h¨ 100kg IRb C we›`y‡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

sin90

0sin143.13

ACT
0

100

sin90
0

0

100 sin143.13

sin90



0sin126.87

BCT
0

100

sin90
0

0

100 sin126.87

sin90



TAC TBC 

100kg 

53.130 36.870 

126.870 
143.130 

900 



j¨vwgi m~‡Îi mgm¨vewji mgvavb 

cÖkœ-3 t wP‡Î cÖ`wk©Z Zvi w`‡q ỳwU 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 ỳwUi mvnv‡h¨ 500kg 

IRb Szjv‡bv Av‡Q| Zvi ỳwU Abyf‚wgK Z‡ji mv‡_ h_vµ‡g 300 I 450
 †KvY m„wó K‡i| 

Zvi ỳ‡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›`y n‡Z mKj e‡ji †gv‡g‡›Ui 

exRMvwYwZK †hvMdj n‡e GKB we›`y 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 1
6

cm
 

1300 

1200 

W 

800N 

20cm 1
6

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 ỳwU ej KvR Ki‡Q| A we›`y‡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›`y‡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 




